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I, Jack Laird, of the City of Guelph, in the Province of Ontario, MAKE OATH AND 

SAY: 

1. I am the Senior Manager of the Biology Section at the Centre of Forensic Sciences 

(“CFS”). In this capacity, and from reviewing the file in this matter, I have personal 

knowledge of the matters herein deposed, except for information which arises 

from sources other than my own personal knowledge, in which case I have named 

the source of the information and I verily believe that information to be true. 

A. ROLE AT THE CENTRE OF FORENSIC SCIENCES 

2. I have been in my current position at the CFS since January 2015. My role as 

Senior Manager includes overseeing the forensic biology program area1, which is 

responsible for conducting DNA analysis in support of the investigation of crimes 

against persons and property.  

3. As part of my responsibilities, I help lead and manage the development of 

objective, independent scientific expertise in the Biology section. This includes 

ensuring CFS’s technologies are up to date by identifying, evaluating, validating 

and implementing appropriate new technologies that become available.  CFS is 

currently one of the most extensive forensic science facilities in North America 

and has one of the most optimized, high-throughput, automated DNA testing 

processes in the country.  

 
1 In November 2020, the CFS management structure was revised to create a Laboratory Services 

Section, under which the analytical services pertaining to DNA and toxicology testing are 
organized. Together with the Biology Section, the DNA unit of the Laboratory Services Section 
represents the Biology Program Area. At the same time, the Section Head title changed to 
Senior Manager. 
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4. I frequently represent the biology area on behalf of CFS on national working 

groups to develop scientific and quality standards used in the delivery of forensic 

services. Throughout my tenure in different roles at the CFS (prior to assuming 

my current role I held various progressively responsible positions at the CFS 

between 1994 and 2009), I have been exposed to and/or participated in policy 

development with respect to the CFS’s approach to the requirements of the DNA 

Identification Act, including requirements for DNA destruction and removal of 

access to DNA test results.   

B. THE CFS, ITS MANDATE AND INCREASING DEMAND FOR FORENSIC DNA 
TESTING 

5. The CFS was established through an Order-in-Council by the Lieutenant 

Governor of Ontario in 1966. In 1979, the Order was revised to reflect the CFS’s 

position within the Ministry of the Solicitor General (attached hereto as Exhibit 

“A”). The CFS’s objectives, which have not changed, were defined as to assist in 

the just and effective enforcement of the law through a) the production of evidence 

in legally admissible form by means of the scientific examination, analysis, 

evaluation and interpretation of physical objects and materials, b) the provision of 

educational programs and materials for clients and c) the conduct and 

encouragement of research to improve or expand forensic science services. 

6. The CFS is not motivated by, nor does it have any interest in, any objectives other 

than those stated in the Order-In-Council, whether in relation to DNA or any other 

type of forensic testing. 
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7. The Biology Program Area of the CFS is responsible for the localization and 

identification of bodily fluids and DNA deposits on items of evidence and for the 

analysis of DNA arising from these in order to, where possible, identify from whom 

they may have originated. 

8. Demand for forensic DNA testing services has increased steadily since the 

technique was first employed in the 1990’s. Once reserved for use in major crime 

investigations, DNA testing is now routinely employed across a wide range of 

criminal investigations, including those involving property crimes and other non-

violent offences, as well as non-criminal death investigations. 

9. In 2018/19, the Program Area received more than 10,000 cases and demand 

continues to climb. It is estimated that more than 25,000 individual samples are 

processed through DNA testing on an annual basis. 

10. Approximately 12% of these samples, submitted for DNA testing, are reference 

samples. A reference sample is a biological substance, usually cells from inside a 

person’s mouth (i.e. a buccal sample) or blood, that is known to originate from a 

specific individual. The purpose of a reference sample is to generate a DNA profile 

from it so that this profile can be compared to any DNA profiles of unknown origin 

that have been developed from items associated with the crime scene or the victim 

of a crime. Through such a comparison, the individual in question may be 

excluded as the source of the DNA associated with the scene/victim or confirmed 

to be a match (i.e. not excluded). 
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11. Resources across the Biology Program Area, human and otherwise, are carefully 

managed and deployed to accommodate this ever-increasing demand while 

producing reliable, timely results in support of public safety and the administration 

of justice. 

C. FORENSIC VERSUS OTHER TYPES OF DNA TESTING 

i. DNA Testing on Short Tandem Repeat Markers 

12. Forensic DNA testing, as performed at the CFS using Short Tandem Repeat 

(STR) markers2, is a comparison technique. That is to say, the value of the test is 

not in any information derived directly from a DNA profile on its own (with the 

exception of the biological sex of the donor), but whether or not a DNA profile from 

a reference sample (i.e. from a known individual) can, when compared to one of 

unknown origin, be excluded as having originated from the same person. 

13. STR markers were chosen for testing in the forensic community because they are 

easily distinguishable (i.e. there is a high degree of variability in test results 

between different people at these markers) and because their results do not reveal 

attributes in which there may be strong privacy interests (e.g. they do not reveal 

the donor’s predispositions to disease, ancestry, physical traits, etc). 

 
2  Over the past 20 years, CFS has used a number of different commercially-available STR 

typing systems, including Profiler, Profiler Plus (with or without Cofiler), Powerplex-16, and 
Identifiler Plus. Thus, the STR profiles generated for reference samples over this timeframe 
will either include 9, 13, or 15 STR loci (profiles developed since 2011 will be mostly 15 loci, 
profiles developed prior to 2011 will be mostly 9 loci). A small proportion of reference 
samples may also have been tested, between 2005 and 2015, in the Powerplex-Y system 
or, after 2015, in the Powerplex-Y23 system.  
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ii.   DNA testing on Single Nucleotide Polymorphism Markers for Crime 
Scene Samples Only 

14. New forms of forensic DNA testing have emerged, usually involving testing on 

Single Nucleotide Polymorphism (SNP) markers, which can be used to test 

samples from an unidentified donor of DNA recovered from a crime scene to make 

scientific inferences or predictions with respect to information of potential 

investigative value (e.g. hair or eye colour, biogeographic ancestry, relatedness, 

etc). The CFS does not apply this type of forensic DNA testing to reference 

samples. 

15. SNP genetic profiling in forensic casework at the CFS is very limited. The CFS 

offers a biogeographic ancestry testing service using SNPs that has been used 

on fewer than 15 crime scene samples over the past 3 years. Police from time to 

time also engage private forensic laboratories for SNP testing of CFS-generated 

DNA extracts for the purposes of investigative genetic genealogy, biogeographic 

ancestry, or trait prediction (e.g. hair/eye colour). The CFS is not provided with a 

copy of the test results or data from private laboratories in these instances.  

16. It is also very important to note that SNP testing for these purposes is performed 

on DNA from crime scene samples only and not on a specific individual’s 

reference sample. The crime scene DNA profile is always generated using STR 

markers first. If that does not lead to identifying the donor, the sample may then 

be tested using SNP markers. There are no destruction requirements for crime 

scene DNA samples/results.  Investigative SNP testing is generally reserved as a 
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last resort to try to identify possible persons of interest, from whom samples can 

be collected for regular STR profiling and comparison. 

17. There are also numerous other types of DNA testing available outside of forensic 

science that are not used at the CFS. For example, different types of genetic 

testing are used in the medical field to better understand one’s predisposition to 

certain health conditions, or to better understand how certain prescription drugs 

may be more or less useful based on a person’s genetic profile. Over the past 

several years there have also been a number of direct-to-consumer DNA testing 

services (prominent examples include 23andMe as well as Ancestry.com) which 

offer a range of tests geared at helping members of the public understand 

anything from their ancestry to their health profiles. 

18. The CFS does not perform any of the DNA testing described in paragraph 17. 

D. OVERVIEW OF THE CFS APPROACH TO THE REQUIREMENTS OF SECTION 
487.09 OF THE CRIMINAL CODE 

19. Section 487.09 of the Criminal Code came into effect on June 30, 2000. Sub-

section (3) pertains to reference samples obtained with consent3 and reads as 

follows: 

(3) Bodily substances that are provided voluntarily by a person and the 
results of forensic DNA analysis shall be destroyed or, in the case of results 
in electronic form, access to those results shall be permanently removed, 
without delay after the results of that analysis establish that the bodily 
substance referred to in paragraph 487.05(1)(b) was not from that person. 

 
3 Subsections (1) and (2) pertain to DNA Warrant samples. 
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20. In response to s. 487.09 coming into effect, the CFS adopted an approach for 

dealing with samples and test results from excluded individuals that would involve:  

• the return of untested portions of reference samples to submitters along with 

some form of outreach/notice to submitters in instances of exclusion 

• the destruction of residual extracted DNA, generated during testing, from 

excluded individuals, and 

• the removal of access to test results through a process of records redaction 

that would render test results untraceable to their donors, since it was not 

possible at the time to selectively destroy records which pertained solely to 

exclusions 

21. Broadly speaking, the process for achieving these objectives has evolved over 

three periods since s. 487.09 came into force. These are described in Section G 

of this affidavit. 

 
E. RECORDS PROTECTION AND SECURITY AT THE CFS 

22. Over the time frame addressed in this class action, the CFS Toronto laboratory 

has occupied two locations: 25 Grosvenor St and, from September 2013 onward, 

25 Morton Shulman Avenue. The Sault Ste Marie laboratory of the CFS has been 

consistently in the same location at 70 Roberta Bondar Place. 

23. Each of these locations had/has restricted access to authorized personnel only. 

At 25 Grosvenor St, assigned security cards were required for employee access 

to the building itself, which housed a number of government tenants, and the CFS 

maintained a supplemental card access system that precluded access to its 

workspace by anyone other than CFS staff members. Access to the CFS Biology 
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laboratory areas was further restricted via keypads to Biology personnel only. 

Access to office areas containing files was restricted by room-specific keys 

distributed to room occupants.  

24. At 25 Morton Shulman Ave, iris recognition is required for employee access to the 

building. The CFS is only accessible to its staff through a card access system and 

areas within the Biology laboratory can only be accessed by Biology personnel. 

At 70 Roberta Bondar Place, card access is in place at the CFS, restricting access 

to CFS staff. Security personnel are present in each building 24/7/365 and do 

regular patrols. 

25. All visitors to the CFS, including police officers and lawyers, are registered and 

are escorted by CFS personnel at all times. 

26. Case records consist of a combination of hard-copy and electronic files. Hard-

copy files are maintained at the CFS for active cases, except when removed in 

the secure possession of forensic scientists (e.g. for court attendance). On 

completion of forensic testing, files are retained in a central repository at the CFS 

for a period of five years before being shipped off-site for long term storage at a 

secure government records facility. Transfers of case files are recorded in the 

CFS’s Laboratory Information Management System (LIMS), including within the 

CFS and from and to the off-site records centre. Electronic case records are 

maintained in the LIMS, with access restricted to CFS staff. LIMS has a record of 

who has carriage of a case file and where the physical file is currently located. 

Some Biology-specific records are also maintained on in-house servers with 
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access restricted to Biology section personnel. All official case records have a 

retention schedule of 50 years, and access is restricted to authorized personnel 

(which does not include police officers or any other non-CFS employees) at all 

times. 

 
F. PROCESSING OF REFERENCE SAMPLES, OBTAINED WITH CONSENT, AT 

THE CFS 

27. Unless otherwise noted, descriptions in this section refer to present-day 

processes.  

a. Collection and Submission of Reference Samples 

28. Police Services across Ontario, including the Ontario Provincial Police (“OPP”) 

and Municipal Police Services, submit reference samples to the CFS for analysis 

in support of the investigation of crimes.  

29. Police Services are responsible for collecting reference samples. Once a sample 

has been collected and properly packaged to preserve its integrity, the Police 

Service submits the sample to the CFS for DNA testing.  

30. The submission of evidence involves, and has always involved, two components: 

1) the physical evidence itself, and 2) information associated with the physical 

evidence. Such information includes a description of the evidence items (i.e. what 

the item is, from where the item has originated) as well as a case synopsis from 

which a framework of circumstances is gleaned. The case synopsis includes 

information relevant to determining the forensic examination strategy in the case. 

It also includes administrative information such as the police file number(s), 

11



11 
 

names of investigators/submitters, names of parties to the alleged offence, and 

classification of the alleged offence (e.g. sexual assault, homicide, etc). 

31. Each case handled by the CFS is assigned, at the time of the first submission, a 

unique case number and each item of evidence submitted within a case 

(submissions of different items can occur at different times over the lifespan of a 

case) is also uniquely identified through a police-assigned item number as well as 

a distinct CFS-assigned item number generated by the CFS’s Laboratory 

Information Management System (LIMS). LIMS also generates a unique bar code 

for every piece of evidence received at the CFS. The bar code is scanned to 

record transfers of the evidence within the CFS (i.e. the chain of custody) and can 

also be used to access the LIMS case record, which is an electronic record of the 

case and its associated items. 

i. 2000 – 2012  

32. During this period, information associated with the physical evidence was 

provided by police on a submission form. The form would be delivered, along with 

the physical evidence, to the CFS either by police or via couriers, and contained 

the information necessary to identify and describe the associated items of 

evidence. Police would routinely identify reference samples on submission forms 

as originating from specific individuals and would include their names. 

Occasionally, in investigations for which large numbers of reference samples were 

submitted, police would omit names (e.g. POI #54). 
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ii. 2012 – Present Day 

33. In order to satisfy the requirements of s. 487.09 given technological process 

changes over time, the CFS has since 2012 explicitly advised police services to 

not include the name of the reference sample donor together with the description 

of the item submitted. Instead, police are advised to describe a reference sample 

using a ‘Reference Sample Code’. For example, a consent sample collected from 

John DOE might be described as ‘consent buccal swab from CC-1’, where CC-1 

is the code that police can use to link the item to John DOE.  The CFS suggests 

the format of these codes to police services. Attached hereto at Exhibit “B” is a 

copy of a screen-capture of the guidance provided to police, through the online 

submission portal4, regarding the coding of reference samples. Attached hereto 

at Exhibit “C” is an excerpt from the Handbook of Forensic Evidence for the 

Investigator (available on the CFS website), which further elaborates on the 

coding system.  

34. Each item that is submitted by the police is also typically designated, in CFS 

submission documentation, with a Police Item Number and/or a seal number that 

uniquely identifies the item amongst any number of items collected by police in 

association with a particular investigation. For example, the reference sample 

 

4 Since 2017, the evidence submission process at the CFS includes a secure online portal which 
also acts as a pre-submission vetting system. Forensic Scientists can review lists of items that 
police want tested together with a case synopsis provided by police. This pre-submission 
review helps to ensure that only relevant items for examination are ultimately submitted to the 
CFS. 
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from John DOE may be described by police as ‘item 17, 3A56437 consent buccal 

swab from CC-1’, where item 17 is the Police Item Number and where 3A56437 

is a unique seal affixed to the item. 

35. If at any point in the submission process, CFS personnel note that the donor’s 

name has been included by police directly in the description of the reference 

sample, the name is redacted from this location so that there is no means by which 

to directly attribute, through the submission records, a reference sample to a 

specific individual.  

36. The submitting Police Service sends the package containing the reference sample 

to the CFS. Once the items are received at CFS and the record of their receipt 

entered into the LIMS, a copy of the CFS submission form is printed. Attached 

hereto at Exhibit “D” is a sample copy of a completed CFS submission form, 

mocked up for this purpose. The submission form is populated with information 

submitted by police through the online portal, and also includes information 

entered by CFS Evidence Processing Personnel.  Usually, though not always, the 

Police Service will label the package containing the reference sample with 

information related to its collection, including the donor’s name. The donor’s name 

on the packaging is not redacted because untested reference sample material, 

along with its original packaging, is returned to the Police Service following 

analysis. Attached hereto at Exhibit “E” is an example of a submission package 

(mocked up for this purpose) containing a reference sample that arrives at the 

CFS from the Police Service, which is ultimately returned to the Police Service in 
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the same packaging. Though the packaging depicted is for a DNA Warrant 

sample, the same principle applies for consent samples. 

b. Preparing and Batching Reference Samples for DNA Testing 

37. Since 2000, and indeed prior to then, common practice at the CFS has been to 

assemble, following submission by police services of DNA samples, batches of 

references samples for DNA testing. Batching creates efficiencies of scale in 

testing, since all samples within a batch undergo the same stepwise testing 

protocol. A batch typically contains samples from different cases, and will often 

include a mix of samples from complainants, victims, persons of interest, suspects 

and accused persons, some of which have been obtained with consent, some via 

DNA Warrant, and some discarded by persons of interest and collected by police. 

Some of these samples, following testing and upon comparison, ultimately lead to 

the exclusion of their donors as the contributors of other profiles in their cases, 

and some do not, in turn providing objective support for identification. At the time 

of batching, testing outcomes are unknown. 

38. As technology has evolved and automation has become more prevalent in DNA 

testing, batch sizes have increased. Today, a single batch can contain as many 

as 68 reference samples. 

39. Forensic Technologists fill out an Examination Sheet for each case in the batch. 

If there is more than one reference sample from the same case in the batch, the 

Examination Sheet will include a record of each of these samples. Technologists 
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will take the package containing the reference sample and record information on 

to the Examination Sheet such as: 

• The contents of the package; 

• Any seals that may be present on the package; 

• Any information on the package or sample’s labels, including a donor’s 

name if one was provided. 

40. The Examination Sheet represents the key point of redaction as it is the sole 

location in any CFS records where the name of a reference sample donor may be 

directly associated with the remainder of the sample’s descriptors, including the 

CFS LIMS designations, the Police Item Number and/or seal number, and the 

Reference Sample Code. Attached hereto at Exhibit “F” is a copy of a sample of 

an unredacted Examination Sheet5 (mocked up for this purpose). 

41. The Examination Sheet is completed electronically, then printed as a hard copy. 

The hard copy Examination Sheet is retained in the physical file. The electronic 

copy is deleted following printing. 

 
5 Prior to 2008, the CFS employed an additional (relative to today) set of distinct in-house 

identifiers for samples undergoing DNA testing. For example, the portion of a reference sample 
that was sampled for DNA analysis might have been labelled ‘JL127-4’ where JL were the initials 
of the forensic scientist, 127 denoted the 127th DNA case assigned to that scientist, and -4 
denoted the fourth sample selected (from among items submitted to the laboratory by police) for 
DNA testing in that case. All DNA case records also referred to DNA samples and results using 
this convention. Thus, at that time, the key point of redaction in CFS case records where there 
was a direct linkage between these DNA identifier labels and any other sample identifiers (e.g. 
LIMS identifiers) that would permit tracing the identity of a DNA profile was different than it is 
today. It was on a form called the ‘DNA Sample Data Sheet’. (attached hereto as Exhibit “G” 
is a copy of a redacted DNA Sample Data Sheet, mocked up for this purpose) 
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42.  At the conclusion of the batch set-up process, a portion of each reference sample 

is ready to undergo DNA testing. Samples undergoing DNA testing are traceable 

through the process using unique barcodes and DNA testing records identify 

samples exclusively using CFS case and item/sub-item numbers generated 

through the LIMS. Any unused portions of reference samples are returned to their 

original packages, for eventual return to the submitting Police Service. 

i. Discovery of Undeleted Electronic Copies of Examination Sheets 

43. In the course of preparing materials in this matter, I discovered in January 2019 

that the electronic copies of Examination Sheets had not been deleted from cache 

data during the time period of March 2016 to January 2019.  I believe that this 

error began when the task of batch processing was assigned to a new group of 

staff and the direction to delete the electronic version of the Examination Sheet 

was not clearly conveyed. 

44. This was rectified immediately with instructions to staff. The electronic copies of 

the Examination Sheets that had incorrectly been retained were then sequestered 

onto an in-house drive that is accessible to management only. This location is 

three folder levels deep on a drive to which all managers have access, of which 

only myself and one or two other section managers would be aware. While these 

forms would have been deleted immediately upon discovery, they have been 

preserved given these ongoing proceedings.  

45. The electronic Examination Sheets that were incorrectly retained are not, and 

were not, saved with any other case records. Their retention was discovered by 

17



17 
 

management during document collection and review for this litigation. These 

electronic records were known to exist only among approximately five 

technologists involved in the processing of reference samples. Due to the 

compartmentalized approach to case processing at the CFS, these technologists 

are not aware of subsequent test results and comparisons by forensic scientists, 

or whether donors are excluded or not. Conversely, forensic scientists would not 

have been aware that these electronic records existed. As such, I am confident 

that despite their erroneous retention, these records have not been used to 

improperly associate consent sample test results with their excluded donors. They 

will be permanently deleted at the earliest opportunity following these 

proceedings. 

46. While there are just over 6,700 Examination Sheets in this cache, I know based 

on having reviewed CFS reports issued within the same timeframe (March 2016 

– January 2019), that only about 10% of these pertain to exclusions of donors who 

have given samples on consent. The remainder of the worksheets will comprise 

reference samples from victims/complainants, DNA Warrant sample exclusions, 

and of course all the reference samples (consent and warrant) for whom donors 

were not excluded. 

47. Finally, not all of the Examination Sheets (including the ones with excluded 

samples) will contain names of donors. Sometimes police include only the code 

on the packaging and in those instances only the code would be transcribed to 

the worksheet, so it is safe to assume the estimates above represent a maximum 

and that the actual numbers are likely less. 
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c. Testing and Analysis of Reference Samples at the CFS 

48. DNA testing is a term used to describe a multi-step process that includes 

extraction, quantitation, amplification and electrophoresis. Technologies, along 

with instrumentation and their associated software, and processes involved have 

changed over the course of the last 20 years, but the objectives of each step are 

the same. 

• Extraction refers to a process in which the reference sample is chemically 

treated to remove any cells from its matrix (e.g. removing buccal cells from 

the cotton swab material) and to remove and purify any DNA from within 

those cells. At the conclusion of the extraction process, a ‘DNA Extract’ is 

available on which various types of DNA analysis may be performed. The 

DNA Extract is the only physical product of a DNA analysis that is retained at 

the CFS. Since 2012, all consent and warrant sample DNA Extracts are 

destroyed 4 months6 after processing whether or not testing leads to an 

exclusion. Prior to 2012, only DNA Extracts from excluded reference sample 

donors were destroyed. No electronic or hard-copy records containing test 

results are produced at the extraction stage. 

 
6   This time frame is to ensure that all necessary testing has been performed on the extract. For 

instance, sometimes in addition to a standard DNA test, additional DNA testing may also be 
required, but this is not always known up front. Extracts are therefore retained for this brief 
period only. By this point, any original untested reference sample has usually also been 
returned to the Police Service in its original packaging. The four-month timeframe further helps 
to ensure that all other items of evidence submitted in the case, from which additional DNA 
profiles of unknown origin may be generated, have been examined. 
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• Quantitation is a process in which the quantity of DNA in the extract is 

measured. A small portion of the DNA Extract is consumed for this purpose 

and no product is retained at the CFS. At present, a batch electronic record 

is generated following the quantitation stage (in various formats by 

specialized software/instrumentation, including .pcrd and, .aan7) which 

includes both the quantity of DNA detected in each sample in the batch as 

well as the biological sex of the donor of each sample in the batch – no other 

result is produced through this process and no DNA profile is generated at 

this stage.  

It is not possible to delete an individual sample record from present-day batch 

quantitation data without altering the integrity of the data pertaining to the 

remaining samples. This is because DNA quantitation values are generated 

and analyzed as a batch, in a 96 well plate format. Individual sample files are 

not generated; rather, a single electronic data file is generated for the batch. 

Part of the quantitation determination includes an average across all samples 

on the plate. Removing one sample’s data from the electronic data file would 

change the average and thus change the quantitation values for the 

remaining samples across the plate. 

 
7  Note that various electronic file formats are referenced in this affidavit. These include .pcrd, 

.aan, and .hid. Each of these file formats are produced by specialized, proprietary scientific 
software packages designed to accompany instrumentation on which various DNA tests are 
performed. The data contained within these files is also accessible exclusively through the use 
of these specialized software packages, which are not commonly available to the general 
public. 
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• Amplification refers to a process whereby, based on the quantity of DNA 

ascertained, a portion of the DNA Extract is used to generate and tag multiple 

copies of DNA STR fragments at various test locations of forensic interest 

throughout the DNA. These test locations reveal no information about an 

individual (an additional location included in test kits does reveal one’s 

biological sex) and are not associated with any known characteristics or 

features of a person. The locations show where one’s DNA differs relative to 

that of others and thus are of great value in distinguishing the DNA of different 

individuals. Amplified DNA product is then used to determine a sample’s DNA 

profile, but no physical product of the DNA amplification is retained at the 

CFS.  

• Capillary Electrophoresis (CE) is a process whereby DNA fragments in 

amplified product are separated, sorted from each other, and detected 

through their tags to produce a DNA profile. Electronic data from the CE 

process is collected and analyzed through specialized software packages, 

the end result being a DNA profile represented in either a numerical or 

graphical format. A similar technology, called Gel Electrophoresis, preceded 

CE technology but effectively achieved the same ends. 

49. At the conclusion of the DNA testing process outlined above, and following 

standard quality assurance verifications, DNA profile data is forwarded to forensic 

scientists so that a comparison can be made between the DNA profile of a 

reference sample and any DNA profiles of unknown origin generated from other 

evidence samples in the case. 
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d.  Comparing DNA Profiles from Reference Samples to DNA Profiles of 
Unknown Origin 

50. Reference sample DNA profiles are forwarded, as hard copy electropherograms, 

to the attention of Forensic Scientists who are tasked with comparing these 

against DNA profiles of unknown origin developed from other evidence items in 

the case (profiles of unknown origin are usually developed in advance of any 

reference samples, except those from complainants/victims, being submitted to 

the laboratory). On the basis of this comparison, a Forensic Scientist determines 

whether the reference sample donor is excluded as the source of any unknown 

DNA profiles.  

51. Reference sample DNA profiles are frequently further documented on a hard copy 

Results Sheet (attached hereto as Exhibit “H” is a copy of a Results Sheet, with 

case number information redacted for these proceedings). The Results Sheet 

includes a tabular representation of each reference sample DNA profile processed 

for the case in the batch. The only identifying information associated with DNA 

profiles on the Results Sheet are the LIMS numbers of the reference samples (in 

other words, no donor names are recorded on the Results Sheets). 

52.  Some DNA profiles of unknown origin are very complex because they include 

DNA from multiple individuals in varying amounts and with varying degrees of 

degradation. This is particularly prevalent when analyzing items that are 

commonly touched, handled, or worn by different people. For some such profiles, 

a scientist’s determination as to whether a reference sample donor is or is not 

excluded as a contributor to the mixture requires use of an additional software tool 
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called STRmix8.  In these instances, the reference sample DNA profile along with 

the DNA profile of unknown origin must be entered into the software, which then 

uses various algorithms to compare them. STRmix produces a variety of different 

electronic output files, including detailed and summary reports which have 

embedded in them the DNA profiles that were compared. These summary reports 

are retained electronically in the LIMS. Profiles in these reports are labelled with 

the reference samples’ LIMS numbers but reports do not contain any other 

identifying information, i.e. no donor names. Attached hereto at Exhibit “I” is a 

sample copy of a STRmix Summary Report (non-casework example). 

e.  DNA Profile Test Results and Their Formats 

53. At the conclusion of DNA testing for a batch of reference samples, the test results 

are produced, prior to any comparisons being undertaken, in the following 

electronic formats: 

• The raw data of each DNA profile is produced as a .hid file (this is a type of 

electronic file generated by specialized software associated with CE 

instrumentation). Attached hereto at Exhibit “J” is a sample of information 

contained in a .hid file (non-casework example). Each line of data on the .hid 

file refers to one of the 16 locations that is tested on the DNA. The .hid file is 

only used internally and is labelled with the reference sample’s LIMS number 

but does not contain any other identifying information, i.e. no donor names.  

 
8 STRmix has been in use at the CFS since 2016. 
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• All tabular data of the approximately 70 DNA profiles is produced in a single 

Excel table. The data in these Excel tables is used to create case-specific 

Results Sheets which contain DNA profile information for all reference 

samples from the batch which relate to the same case. These case-specific 

Results Sheets are then distributed to the specific case files to which they 

pertain and are used by forensic scientists to carry out comparisons to other 

DNA profiles in the case. This table is only used internally at CFS and is 

labelled with the reference samples’ LIMS numbers but does not contain any 

other identifying information, i.e. no donor names. Attached hereto at Exhibit 

“K” is a sample excerpt of one such Excel table (non-casework example; a 

casework table would include up to approximately 70 profiles). 

• Graphical representations, called electropherograms, of the approximately 

70 DNA profiles and their associated control samples (control samples are 

included in each batch of reference samples as a quality assurance measure; 

their analysis demonstrates that the DNA testing process worked as 

expected and, hence, that test results are scientifically sound) are produced 

in a single PDF document. The electropherograms allow Forensic 

Technologists to assess control and case DNA profiles as a quality 

assurance measure prior to releasing test results to Forensic Scientists for 

comparison. This PDF is only used internally at the CFS and is labelled with 

the reference samples’ LIMS numbers but does not contain any other 

identifying information, i.e. no donor names. Attached hereto at Exhibit “L” 
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is a copy of a sample PDF of batch electropherograms (non-casework 

example). 

 
G. PROCESS FOLLOWED AT THE CFS UPON THE EXCLUSION OF A DONOR OF 

A REFERENCE SAMPLE PROVIDED WITH CONSENT 

54. The process at the CFS for managing requirements with respect to section 487.09 

of the Criminal Code has evolved over two decades, but the approach – breaking 

identifying links, through redaction of case records, to the DNA test results of 

excluded consent donors, destroying their extracted DNA and returning untested 

sample to police – has remained consistent.   

i. 2000 – 2008 

55. In 2003, the CFS first implemented a protocol for the destruction of DNA reference 

samples from excluded donors (for both consent and DNA Warrant samples), and 

the redaction of their records so as to break any links that would otherwise permit 

associating results to specific people. Attached hereto as Exhibit “M” is a copy 

of the All-Chiefs Memorandum announcing the process. 

56. The protocol, retroactive to June 30, 2000 when the DNA Identification Act came 

into force, established a process whereupon the exclusion of a consent donor 

triggered correspondence from the CFS to the investigator seeking confirmation 

of the sample’s status as having been provided on consent. Upon confirmation by 

the investigator that this was indeed the case, the redaction of records and the 

destruction of DNA extracts was undertaken. The protocol is attached hereto as 

Exhibit “N”. 
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i. 2008 – 2012 

57. In 2008, robotic instrumentation was implemented to facilitate testing of reference 

samples in light of increasing demand. This led to changes in the containers used 

to house reference samples throughout the analytical process and to store them 

afterwards, as well as to the naming convention of DNA reference samples 

throughout the analytical process. Both of these were key to the DNA extract 

destruction and records redaction processes in use up to that point. With the 

introduction of robotic platforms for the processing of reference samples, the then-

existing destruction process became unworkable, and was paused. 

58. In 2012, a retroactive process was developed and implemented in order to meet 

requirements for excluded donors over the 4 previous years. Attached hereto as 

Exhibit “O” is a copy of the protocol. This also involved outreach for authorization 

to police prior to undertaking a modified process which successfully resulted in 

the destruction of DNA extracts from excluded donors and the redaction of 

appropriate records to break any links between DNA test results and the identities 

of their donors.  

ii. 2012 – Present Day 

59. In 2012, a new protocol was also developed and communicated to police. 

Attached hereto as Exhibit “P” and Exhibit “Q” are copies of the protocol and 

the communique from the CFS to submitters announcing the process, 

respectively. 

26



26 
 

60. Where a reference sample is tested and its donor found to be excluded as the 

source of any relevant unknown DNA profiles in the investigation, this finding is 

reported as usual to the submitting Police Service through a formal CFS report. 

The report, in this instance, will refer to the reference sample only by the CFS 

LIMS number, the Police Item Number and/or seal number and the Reference 

Sample Code – the name of the donor is not included in the report conclusions. 

The police service never receives the CFS-generated DNA profile.  Since the DNA 

profile results are not reported to the police service, it is not possible for the DNA 

profiles to be compared by police to other profiles including crime scene profiles.   

61. Upon issuance of the report, the name of the donor is redacted9 by CFS personnel 

from the Examination Sheet, the only location in CFS records which, up to that 

point, provided a direct linkage between the donor of the sample and its other 

identifiers. Attached at Exhibit “R” is a copy of an Examination Sheet (mocked 

up for this purpose), redacted once the entire DNA analysis is complete and the 

reference sample donor has been excluded. 

62. All residual extracts of DNA from reference samples, regardless of test outcome, 

are destroyed. CFS returns what remains of the original reference sample (i.e. 

untested sample) and its packaging to the Police Service for destruction, if this 

has not already occurred. In cases of exclusion, CFS reports also include a note 

reminding police of their obligations under section 487.09 of the Criminal Code. 

Attached at Exhibit “S” is a sample copy of a CFS report (mocked up for this 

 
9 Redaction involves blacking out the donor’s name, then covering over the blacked out area with 

whiteout/whiteout tape, and initialling alongside it to identity who performed the action. 
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purpose; this report follows from the mock submission attached as Exhibit “D”) 

sent to a Police Service denoting an exclusion from a reference sample.  

63. CFS’s internal case record, which constitutes both an archived hard copy as well 

as an electronic file in LIMS, includes submission forms, various case records 

including the Examination Form (redacted in the event of an exclusion) and 

Results Sheets referred to in this affidavit, test reports, and administrative records 

such as case contact logs. Following exclusion, names of donors of reference 

samples are redacted from any record which would otherwise provide a direct 

linkage to other sample identifiers in the case. 

 
H. SUMMARY OF KEY POINTS REGARDING PROCESSES TO DATE 

64. While technology has evolved over the past 20 years and processes designed to 

ensure compliance with s. 487.09 have been modified and adapted given those 

changes, there are 3 key points that underscore the CFS’s efforts in meeting these 

requirements: 

• Throughout this timeframe, the CFS has returned to police any portions of 

reference samples not required for forensic DNA testing, whether initial 

testing led to an exclusion or not. Thus, in relation to any class members, 

there is no remaining sample available at the CFS, from which it could extract 

more DNA and carry out any further tests. 

• Throughout this timeframe, the CFS has destroyed any remaining DNA 

extracts from reference samples whose donors were excluded. Thus, in 
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relation to any class members, there is no remaining extract the CFS could 

use to perform any further tests. 

• Throughout this timeframe, CFS records have been redacted such that the 

identity of a reference sample donor cannot be traced back from existing DNA 

profile results. Moreover, the profile results themselves do not reveal any 

sensitive personal information about donors and are of no value outside a 

forensic DNA comparison context. In that context, it is important to note that 

such profiles are never, and have never been, compared against any profiles 

other than those for which the samples were collected. 

65. The only searchable databases of DNA profiles at CFS are: 

• Crime scene sample DNA profiles 

• DNA profiles from discard samples 

• DNA profiles from known deceased individuals 

• DNA profiles from unidentified human remains 

• DNA profiles from personal effects of missing persons 

• DNA profiles (not case-related) collected for quality assurance purposes 

66. None of the above databases contain any DNA profiles associated with consent 

reference samples. 
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67. Batch processing of reference samples is a necessity if the CFS is to meet its 

continually increasing demand for forensic DNA testing.  

68.  As outlined above, when a DNA sample is processed and profiled, the results are 

generated in batches in numerous formats. It is virtually impossible to delete all 

results associated with a reference sample given the processes employed to date 

at the CFS. When the reference sample is submitted for DNA testing, it is 

submitted alongside approximately 70 other samples as a batch. The results of all 

70 samples are generated together – some of the profiles resulting in exclusions 

and others not, and there is no feasible way to selectively delete some as opposed 

to all records, aside from manual deletion or redaction.  Further, the DNA profile 

from a reference sample, which is associated with the LIMS number, is generated 

and recorded in numerous formats (i.e. .hid, Excel, PDF, electropherograms, 

STRmix), all of which are of value in the operational work flow of the section and/or 

its critical quality assurance processes. These processes occur before a reference 

sample has been excluded. The system in place generates numerous iterations 

of the DNA profile, in various places within CFS records, such that it would be 

practically, if not actually, impossible to delete or redact all iterations.  

69. Batch processing of reference samples allows the CFS to test a large number of 

samples in a relatively short time and is critical to its ability to provide results in a 

timely manner both for investigational and court purposes. 
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70. The only means presently by which an individual could potentially access a 

consent DNA profile from the donor of a reference sample who has been excluded 

is if the following acts, constituting illegal conduct, were committed: 

• The police located the donor’s name in their records and found a CFS file 

number and CFS Reference Sample Code number; 

• The police conspired with an official at the CFS who would be willing to act 

without legal authority to use that CFS file number to pull up secure case 

records at the CFS; and 

• An official at CFS would then collude with the police to either do a further 

illegal forensic comparison test or illegally provide the DNA profile data to the 

police, who would then have to locate another party to perform a forensic 

comparison to some other profile.  

I am not aware of any instance where this has occurred. 

71. Prior to the use of Reference Sample Codes by police, the only way this could 

happen is if all appropriate redactions in CFS case records had not occurred. I am 

not aware of any instance where this has occurred. 

72. The CFS is accredited to perform forensic testing and has been since 1993. 

Accreditation standards cover every aspect of operations and require, among 

many other things, adherence by all personnel to policies and procedures. 

Moreover, CFS personnel adhere to an ethical framework (attached hereto as 

Exhibit “T” is a copy of this framework) laid out by its accrediting body, and all 
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staff are required to undergo refresher training with respect to this framework on 

an annual basis. Beyond that, different staff members may also belong to 

professional associations which require adherence to their own ethics policies. 

73. The CFS is audited annually against the standards of its accreditation, including 

on a regular basis by auditors external to the CFS. 

74. Finally, as public servants in the Ontario Public Service, CFS staff are bound by 

the Public Service of Ontario Act (PSOA), which includes provisions related to the 

duty to safeguard personal and private information. All staff swear or affirm both 

an oath of allegiance to the Crown and an oath of office, the latter of which 

acknowledges their obligations in the broadest sense. Attached hereto as Exhibit 

“U” is a copy of the current Oaths/Affirmations of Allegiance and Office. 

 
I. PRACTICES AT OTHER FORENSIC LABORATORIES ACROSS CANADA 

75. Besides the CFS, there are two other public forensic laboratory systems in 

Canada offering forensic DNA testing services. Quebec’s Laboratoire des 

Sciences Judiciaires et de Medecine Légale (LSJML) is a provincial government 

laboratory like the CFS, while the RCMP Forensic Laboratory Services (FLS) 

comprises a number of laboratories servicing provinces other than Ontario and 

Quebec. Both of these laboratory systems, like most in the world in fact, provide 

STR testing like the CFS, using the same or comparable commercial test kits as 

the CFS. 

76. I have confirmed, through direct conversations and correspondence with senior 

officials in these laboratory systems, that neither of these laboratories deletes or 
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destroys all iterations of DNA profiles generated from excluded reference consent 

sample donors in their current processes (which themselves likely evolved over 

the past 20 years). This is not surprising as these laboratories will have used the 

same technology, more or less, as the CFS has over the past 20 years. 

77. My understanding of the RCMP FLS approach is that names of donors are not 

included upon submission of consent samples (i.e. they are coded as they are 

with the CFS). Beyond that, no records/results are deleted/destroyed. 

78. My understanding of the LSJML approach is that there are 3 levels of case records 

which exist, a paper case file, an electronic file and a type of LIMS system. I am 

informed that the DNA profiles from excluded donors are destroyed in the former 

two, but that it is not possible to do so in the latter. I am further informed that 

instrument data files containing the DNA profiles of excluded donors are neither 

deleted nor destroyed.  

79. I have also spoken with a senior representative of the National DNA Data Bank 

(NDDB) of Canada10, which is subject to its own requirements to remove access 

to information in the Data Bank under certain conditions (see DNA Identification 

Act, section 911). It is my understanding that, in the case of the NDDB as well, 

 
10 Canada’s National DNA Data Bank, is a repository of DNA profiles from people convicted of 

certain designated offences and DNA profiles generated from crime scenes across the country, 
all of which are continually cross-referenced to generate investigative leads. Recently, the Data 
Bank has also established non-criminal indices in support of missing persons and the 
identification of found human remains. The NDDB lab itself is responsible for the intake, 
processing, and typing of convicted offender samples, while the CFS, RCMP FLS and LSJML 
are collectively responsible for uploading crime scene DNA profiles to the Data Bank from their 
own caseloads. 

  
11 With respect to the Convicted Offender Index, sub-section 9(2) reads: 
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though a number of steps are taken to remove access to information, these do not 

extend to deleting all records of DNA profiles in its possession. 

 
J. TESTING A NEW APPROACH – LIMITED PILOT PROJECT 

80. The CFS strives for continuous improvement in all of its processes. 

81. Toward the end of 2020 and early 2021, I assembled a working group of 

managers, scientists and technologists within the Biology section that was tasked 

with reviewing existing workflow and records processes to determine whether, in 

fact, design changes could be feasibly implemented that would facilitate the 

redaction, deletion or destruction of all records of actual DNA profiles from 

excluded reference sample donors (both consent and Warrant samples), and at 

the same time make the process simpler and more effective for the CFS and its 

clients. 

82. An entirely selective process – i.e. deleting or redacting only DNA profile 

information of excluded donors and nothing else among existing records – applied 

to the same workflow was not practically possible given the reasons summarized 

in paragraphs 68 and 88. 

83. A partially selective process was therefore designed and, on paper, appeared 

workable. A procedure was drafted and is attached hereto as Exhibit “V”. On 

 
 (2) Access to information in the convicted offenders index shall be permanently removed 

(a) without delay after every order or authorization for the collection of bodily 
substances from the person to whom the information relates is finally set aside; or 
(b) without delay after the person is finally acquitted of every designated offence in 
connection with which an order was made or an authorization was granted. 
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March 1, 2021, the CFS began a limited pilot project to assess the process. The 

pilot involves only the DNA profiles of excluded reference sample donors (consent 

and DNA Warrant samples) in OPP cases submitted to the CFS Toronto 

laboratory. During the pilot, which is ongoing, the process for all other excluded 

reference sample donors has continued as described throughout this affidavit. A 

copy of the communique to the OPP about the pilot is attached as Exhibit “W”. 

84. In this partially selective process, for certain records, specific DNA profiles are 

selectively deleted from within a larger batch file. An example is seen in Exhibit 

“V” under section B, point 5 (i.e. specific rows containing profiles deleted from a 

spreadsheet). In other instances, an entire record, in which a specific DNA profile 

is included, is deleted. An example is seen in Exhibit “V” under section A, point 

3 (i.e. an entire record of a STRmix run upon which an exclusion is determined, 

and in which a specific DNA profile is included, is deleted). 

85. A management review of the pilot demonstrated that, in its first four months, 36 

eligible samples (i.e. from donors of consent/warrant samples that were excluded) 

were encountered, and that the procedure as documented did permit the 

deletion/destruction of all iterations of associated DNA profiles. 

86. Notwithstanding the fact that a partially selective process is possible, it became 

clear that the procedure as defined in the pilot was administratively cumbersome, 

inefficient and error-prone, especially when extrapolated to all excluded reference 

samples going forward, province-wide. For instance: 
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a. There are numerous points where selective redaction/deletion/destruction 
is required. 

b. Some electronic files, in which sub-files of results from excluded DNA 
profiles are stored, must be effectively modified through removal of the sub-
files and renamed. 

87. As a result, the CFS does not intend to implement the pilot approach in its general 

casework. 

K. PROPOSED APPROACH GOING FORWARD 

88. An entirely selective approach to redacting or deleting all iterations of DNA profiles 

of excluded donors, and ONLY those of excluded donors, within myriad records 

at the CFS is challenging. When the DNA Identification Act came into force in June 

2000, it was in fact impossible to do so given the nature of instrument data files at 

the time (excluded and non-excluded DNA profiles were captured within a single 

file that could only be deleted as a whole). This is why the approach of severing 

links, by redaction, between test results and the identity of excluded donors was 

adopted in the first place and continued to evolve over time. 

89. While the CFS has always destroyed any residual extracted DNA from excluded 

donors, a paradigm shift in thinking in 2012, brought about as a result of a change 

in technology, led to a non-selective, across-the-board approach to the destruction 

of DNA extracts. In other words, ALL DNA extracts were destroyed following a 

necessary period of time to allow for quality assurance processes to occur. These 

included extracts from consent sample donors and DNA Warrant sample donors, 

regardless of whether those donors were excluded or not. This was the only 

feasible way to go forward to ensure that extracts from excluded consent donors 
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were reliably destroyed, given a technology shift that saw up to 70 samples 

processed and stored in a single open-well plate format rather than individual, 

closed sample vials. There was some risk in taking this approach (especially as it 

pertained to defence access to the extracts from non-excluded donors for 

independent testing and for access to excluded DNA Warrant sample extracts in 

cases where a judge had ordered the samples retained). However, these risks 

were mitigated by the fact that the untested, original sample is always returned to 

police at the conclusion of testing and is, therefore, always available for re-testing 

by any party if necessary. 

90. The CFS is now considering a similar paradigm shift in how it maintains its records 

and has proposed a new method of deleting/destroying ALL records of DNA 

profiles (except hard copy profiles from non-excluded donors in the case files) 

without regard to whether they are from consent or Warrant donors, or whether 

those donors were excluded or not. Such an across-the-board approach would 

overcome the challenges that arise by virtue of trying to selectively delete data. 

91. There are risks associated with the planned approach including the fact that no 

lab in Canada has ever adopted the method of deleting/destroying ALL electronic 

records of DNA profiles. This would mean that any raw data of profiles would no 

longer exist and would not be available for review or disclosure in the criminal trial 

process. There is a possibility that this could lead to issues down the road, 

including that defence counsel could argue that this approach limits their ability to 

provide full answer and defence.  
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92. Nevertheless, the CFS is currently gathering stakeholder feedback with respect 

to this plan. On September 2, 2021, it presented the plan to the Forensic Evidence 

Advisory Committee of the Ministry of the Attorney General. The CFS is also 

scheduled to present the plan to its own Advisory Committee, comprising 

representatives from all CFS stakeholder groups including but not limited to police, 

Crown attorneys, defence counsel, and other forensic laboratories on October 13, 

2021. 

93. If implemented as conceived, the plan will ensure that the only records of 

reference DNA profiles – whether obtained by consent or by DNA Warrant -  

retained at the CFS beyond a certain period of time following sample analysis 

would be hard-copies from persons who have not been excluded.  

 
L. ESTIMATE OF CLASS SIZE 

94. It is not possible to provide an exact number of individuals that would constitute 

the class (i.e. excluded consent reference sample donors) in this case. To do so 

would require a painstaking review of every case file dealt with by the Biology 

section of the CFS over 20 years. In this timeframe, the section completed more 

than 100,000 case processing requests. 

95. A reasonable estimate may nevertheless be made, on the basis of various data 

collected across the years: 

• Prior to 2008: Two different spreadsheets maintained for summary information 

indicate roughly 4,526 samples in this timeframe. 
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• 2008 to 2011: Another two spreadsheets maintained for summary information 

indicate roughly 908 samples in this timeframe. 

• 2012 to 2016: Counts of CFS reports in which destruction reminders were 

included for police and counts of entries on quarterly reminders to police 

services, indicate roughly 1,033 reports referencing excluded consent donors 

in this timeframe. 

•  2017 to 2020 (projected to end of year): Counts of entries on quarterly 

reminders to police services, indicate roughly 339 reports referencing excluded 

consent donors from 2017 to 2018. Given this, and based on the prior 5 year 

timeframe, an assumption of 200 reports per year referencing excluded 

consent donors is reasonable, for a total of 800 reports across this 4 year 

timeframe. 

96. This results in an estimate of 7,267 members of the class. For years 2012 forward, 

where counts rely on numbers of reports issued, it should be noted that while most 

reports will contain one instance of an excluded consent donor, some may include 

more than one. Therefore, the overall class size is likely to be an underestimate 

to a minor extent. 

97. Some summary records pertaining to years prior to 2012 include names – not all 

however, and in some instances only last names. These records are not 

maintained for the purpose of accurately capturing names however and it would 

be impractical to rely on them for any formal purpose without cross-checking them 
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This is Exhibit “E” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

 
 
 

____________________________________ 
A COMMISSIONER, ETC. 
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This is Exhibit “F” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

 
 
 

____________________________________ 
A COMMISSIONER, ETC. 
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This is Exhibit “G” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

 
 
 

____________________________________ 
A COMMISSIONER, ETC. 
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This is Exhibit “H” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

____________________________________ 
A COMMISSIONER, ETC. 
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This is Exhibit “I” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

____________________________________ 
A COMMISSIONER, ETC. 
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This is Exhibit “J” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

____________________________________ 
A COMMISSIONER, ETC. 
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This is Exhibit “K” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

____________________________________ 
A COMMISSIONER, ETC. 
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This is Exhibit “L” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

____________________________________ 
A COMMISSIONER, ETC. 
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This is Exhibit “M” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

 
 
 

____________________________________ 
A COMMISSIONER, ETC. 
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This is Exhibit “N” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

 
 
 

____________________________________ 
A COMMISSIONER, ETC. 
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JOINT PROTOCOL FOR DESTRUCTION OF DNA 
COMPARISON SAMPLES AND RECORDS 

8.1 PURPOSE 

To describe the protocol to be used by the Centre of Forensic Sciences, the Ministry of the 
Attorney General and the police when DNA comparison samples and the results of their 
analysis must be destroyed without delay as required by the Criminal Code. 

8.2 INTRODUCTION 

The Criminal Code mandates destruction of comparison samples and the results of forensic 
DNA analysis of those samples under specified circumstances. Destruction is required 
when there is a non-match between the comparison sample and the “crime scene” sample 
or if there are certain outcomes or proceedings in the case. Specifically, destruction is 
mandated when:  

♦ Forensic DNA analysis has established that the donor of a bodily substance taken in
execution of a warrant under s. 487.05 (DNA warrant) is not the donor of a bodily
substance referred to in s. 487.05(1)(b), per s. 487.09(1)(a) of the Criminal Code; or

♦ The donor of a bodily substance taken in execution of a DNA warrant under s. 487.05
has been finally acquitted of the designated offence and any other offence in respect of
the same transaction, per s. 487.09(1)(b) of the Criminal Code; or

♦ One year has expired after:
 Discharge at a preliminary inquiry into the designated offence or any other offence

in respect of the same transaction;
 Dismissal, for any reason other than acquittal, or withdrawal of any information

charging the person with the designated offence or any other offence in respect of
the same transaction; or

 Any proceeding against the person for the offence or any other offence in respect of
the same transaction has been stayed under s. 579 or under that section as applied
by s. 572 or 795

 per s.487.09(1)(c) of the Criminal Code. 

♦ Forensic DNA analysis has established that the donor of a bodily substance provided
voluntarily is not the donor of the bodily substance referred to in s. 487.05(1)(b), per s.
487.09(3) of the Criminal Code; or

The Code (s. 487.09(2)) allows a judge of a provincial court, on application by a Crown 
attorney, to issue an order delaying the destruction of a DNA warrant sample for a 
specified period. 

136



 
8.3 APPLICATION 
 

This protocol applies to all cases received at CFS as of June 30, 2000. 
 
8.4 EFFECTIVE DATE 
 

This protocol comes into effect on June 1, 2003. 
 

8.5 PROCEDURE 
 

All correspondence must be documented in the relevant case files, as required by each 
organization’s policies and procedures.  
 
Correspondence from the Centre of Forensic Sciences will originate from the laboratory 
(CFS Toronto or NRL) to which the case was submitted and should be returned to the same 
laboratory. 
 
The timeline for response by police services to letters from CFS seeking instruction on 
whether to destroy DNA samples and records is dependent on when the case was originally 
received at the CFS. For cases received at CFS between June 30, 2000 and May 31, 2003, a 
60-day response window is in effect. For cases received on or after June 1, 2003 the 
response window is 30 days. 
 
Each police service is to provide to Policing Services Division the name of a designated 
officer who will be responsible for carrying out those elements of this protocol that pertain 
to police services. Policing Services Division will provide the information to CFS. 
 
8.5.1 NON-MATCH BETWEEN COMPARISON SAMPLE AND “CRIME 

SCENE” SAMPLE(S) 
 

This section applies to comparison samples voluntarily provided and those 
obtained under DNA warrant. 
 
In cases in which an exclusion is determined, at the conclusion of the laboratory 
analysis (i.e., when reporting the results) the case scientist sends to the designated 
officer: 

♦ a letter advising of the exclusion 
 for cases received between June 30, 2000 and May 31, 2003 form CFS 

DNA 64/NRL DNA 05 is used, requesting a response within 60 days 
 for cases received at CFS on or after June 1, 2003 form CFS DNA 

60/NRL DNA 01 is used, requesting a response within 30 days;  
♦ a form (CFS DNA 61/NRL DNA 02) to be returned to CFS/NRL, as 

appropriate, authorizing destruction of the DNA samples and results; 
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♦ a form (CFS DNA 62/NRL DNA 03) to be returned to CFS/NRL, as 
appropriate, stating the DNA samples and results are not to be destroyed; 

♦ the CFS/NRL report pertaining to the sample(s) in question. 
 

The police are to consult with the Crown attorney for the region in which the 
offence was committed; the Crown attorney will determine whether an order under 
s. 487.09(2) will be sought regarding samples obtained under DNA warrant.  
 
The designated police officer returns to CFS/NRL, within 30/60 days, either the 
signed destruction authorization form (CFS DNA 61/NRL DNA 02) or the signed 
form stating destruction is not to occur (CFS DNA 62/NRL DNA 03). The 
designated police officer also sends copies of the letter from CFS and the relevant 
form to the Crown attorney and to any required officer(s) within the police service. 
 
8.5.1.1 If authorization to destroy is received then CFS/NRL destroys the 

sample(s) and results and documents the destruction on the authorization 
form. The case scientist then sends a confirmation of destruction letter 
(form CFS DNA 63/NRL DNA 04) to the designated officer, with a copy 
to the Crown attorney. The designated officer is responsible for sending 
any copies to other officer(s) within the police service. 

 
8.5.1.2 If a judicial order delaying destruction of DNA warrant sample(s) is 

issued, a copy of the order must be sent to CFS/NRL by the designated 
officer. On expiration of the order the designated police officer sends a 
destruction authorization form (CFS DNA 61/NRL DNA 02) to 
CFS/NRL, with a copy to the Crown attorney. If a new order is being 
sought then form CFS DNA 62/NRL DNA 03 is sent to CFS/NRL. The 
destruction protocol is completed as outlined in s. 8.5.1.1. 

 
8.5.2 DNA WARRANT SAMPLES WHERE THERE HAS BEEN AN 

ACQUITTAL, DISCHARGE, DISMISSAL, OR STAY 
 

The police are to consult with the Crown attorney for the region in which the 
offence was committed; the Crown attorney will determine whether a judicial order 
under s. 487.09(2) to delay destruction of the DNA warrant sample(s) will be 
sought. 
 
Where an order is not sought, the designated officer sends a destruction 
authorization form (form CFS DNA 61/NRL DNA 02) to CFS/NRL, with copies to 
the Crown attorney, and any required officer(s) within the police service. 
 
If authorization to destroy is received destruction occurs as set out in s. 8.5.1.1. 
 
If a judicial order delaying destruction of the DNA warrant sample(s) is issued, the 
procedure outlined in s. 8.5.1.2 is followed. 
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8.5.3 POLICE RECORDS AND SAMPLES 

The Centre of Forensic Sciences normally returns the original samples from which 
DNA was extracted to the submitting police agency on completion of the laboratory 
analysis. These samples must also be destroyed, in addition to the DNA samples in 
the possession of CFS, and appropriate records of their destruction must be 
maintained by the police service. 

REFERENCES 
Criminal Code, R.S.C. 1985, c. C-46, as amended 

DNA Identification Act, S.C. 1998, c. 37 
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This is Exhibit “O” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

____________________________________ 
A COMMISSIONER, ETC. 
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RETRO DESTRUCTION OF DNA 
Compliance with CCC Section 487.09 subsections (1) and (3) 

Retroactive DNA extracts 
CFS-BIO-DNA-41.0 

41.1 PURPOSE 

This document describes the steps to be taken by the Centre of Forensic Sciences for 
the destruction of the extracted DNA portion of specific comparison samples and the 
removal of access to the results of the forensic DNA analysis for cases received as of 
June 30, 2000 and up to March 30, 2012. In the case of results in electronic form, 
access to those results shall be permanently removed. 

41.2 INTRODUCTION 

In accordance with the Criminal Code Section 487.09 subsections (1) and (3) 
comparison DNA samples and the records of forensic DNA analysis of those samples 
under certain circumstances must be destroyed. Destruction is to take place when there 
is a non-match between the comparison samples obtained by DNA warrant or through 
consent and the crime scene samples collected or if there are certain outcomes or 
judicial decisions resulting from the case. 

41.2.1 Sample Categories 

Six categories of comparison sample are submitted to the CFS for DNA testing 
I. DNA warrant samples from suspects
II. Samples taken on informed consent from suspects and persons of interest

III. Samples taken on consent from complainants
IV. Samples taken on consent from persons for elimination purposes
V. Samples taken from deceased persons at autopsy under coroners warrant
VI. Samples discarded/abandoned by suspects and persons of interests

Samples I and II and IV are subject to the provisions of CCC section 487.09 
subsections (1) and (3). 

41.2.2 Sample Processing 

Routine processing of all samples with the exception of discard samples follows 
the same process. 

• A portion of the sample is removed for DNA extraction and testing. In some
cases the entire sample is extracted.

• If there is any remaining original sample it is returned to the submitting
agency/client.

• After completion of the DNA analysis and interpretation, a report is released
to the submitter.
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41.2.3 Sample Analysis 

For samples I, II and IV if the results of the analysis establish that the person is 
excluded as a source of the bodily substance(s) in question then the information 
that links the name of the person to the DNA results is deleted. 

A. If only a portion of the original sample was used and the remainder returned
to the submitting agency/client then the remaining extracted DNA is not
required and it is discarded/destroyed.

B. If the entire sample was extracted and nothing was returned, the client is
notified prior to destruction. This allows the submitter to pursue a judge’s
order to delay destruction as per CCC section 487.09 subsection (3) (see
template letter – CFS-BIO-DNA 60.5 form).

If 41.2.3 B is applicable and a notification to retain is received from the 
submitting agency/client then no further action is required. 

41.3 PROCEDURE 

41.3.1 Examination and Destruction of the Case File Records 
• Specific records within the Biology case file must be examined so that

information that links the LIMS numbering system of an excluded comparison
sample to the identity of the sample donor is destroyed, or in the case of
results in electronic form, access to those records is permanently removed.

• The scientist reporting/reviewing the case, records the LIMS number and
DNA Identification number on the modified CFS DNA Form 68.

• Biology Admin, referring to the Form 68 and the case file:
 Sends a modified Letter of Notification (CFS-BIO-DNA: form 60) to the

identified Police Liaison informing them of the DNA destruction notice and
commencement of the 60-day period.

 A hard copy of this notification is placed in the case file – to be paginated
at the conclusion of the destruction process

 The case file is flagged for 60-days

41.3.2 Processing of Case File Records After 60 days 

After 60 days, casefile records (pages/e-records) are to be examined and 
information to be deleted/redacted by the reviewing scientist: 
1. The Scientist verifies the following:
2. The Scientist physically redacts the following records to ensure the Donor’s

Identity cannot be determined. The redacted paperwork is flagged by the
Scientist to assist Biology Admin re: electronic destruction
a. Case File contains a copy of the notification letter
b. 60-days have passed
c. The information on the modified Form 68
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Case File Record (Paper) Information to be Eliminated 
Case submission form • Redact the Donor’s Identity:  

1. List of involved parties 
2. Case History Section 
3. Items Submitted Section 

Evidence List Report • Redact the Donor’s Identity next to item 
number 

Report • Redact the Donor’s Identity:  
1. Reference Section 
2. Items for DNA Analysis 
3. Conclusion Section 
4. Evidence List Report 

Item Examination Form 
(Check both sides) 

• Redact the Donor’s Identity  

DNA Sample Data Sheet • Redact the Donor’s Identity 
DNA Results Sheet • Redact the Donor’s Identity 

 
3. The Scientist signs and dates the provided CFS-BIO-DNA: form 68 

confirming the paper redaction is complete and forwards the form to Biology 
Admin 

4. Admin electronically redact the following records using Adobe Professional to 
ensure the Donor’s Identity cannot be determined 

 
Case File Record (E-
records) 

Information to be Eliminated 

Using the reviewed, redacted 
case file, Biology Admin: 

• Confirm the Form 68 information with the 
paper record 

• Redacts the e-documents using the redacted 
paper copies as a template to assist 

Case submission form in 
LIMS Imaging Module 

• Redact the Donor’s Identity:  
1. List of involved parties 
2. Case History Section 
3. Items Submitted Section 

Evidence Items Tab in LIMS • Choose Edit function 
• Redact the name from the associated item 

description and from the associated sub-item 
description 

• Save 
Report on R Drive • Redact the Donor’s Identity:  

1. Reference Section 
2. Items for DNA Analysis 
3. Conclusion Section 
4. Evidence List Report 

Report on W Drive • Delete the draft report 
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5. Admin provide the DNA Unit representative with:
• A photocopy of the CFS-BIO-DNA: form 68
• A photocopy of the redacted DNA sample data sheet

6. The original CFS-BIO-DNA: form 68 is placed in the case file
7. The DNA Unit representative physically destroys the sample and the

associated paperwork identified on the Form 68, replacing the original copies
of the DNA sample data with the photocopy provided

DNA Unit Action 
Physical Destruction • The DNA Unit collects and tabulates the Form 68

plate/sample information submissions.
• Within three months of receipt, the tabulated

information is reviewed and the plates/samples are
located.

• One technologist identifies the sample (by well if in
plates or by tube), a second technologist verifies the
identification, and the sample is destroyed by disposal
into biohazard waste

Paperwork 
Destruction 

• Remove and shred the DNA Sample Data Sheet from
the Batch Paperwork – replacing it with the newly
redacted DNA sample data sheet

Documentation • Sign and date the provided Form 68 confirming the
DNA destruction is complete

• Return the CFS-BIO-DNA: form 68 to Biology Admin
for inclusion in the case file

8. The signed and dated CFS-BIO-DNA: form 68 is returned to Biology Admin
for inclusion in the case file

9. Biology Admin ensure that all paperwork is paginated as per CFS polices,
specifically:
i. Form 68 from the reviewing scientist
ii. A copy of the notification letter
iii. Copied Form 68 from the DNA Unit

41.4 COMPLETION OF THE PROCESS 

Once the relevant paper and electronic records have been destroyed the Case File is 
returned to the CFS filing system; the DNA Destruction process is completed. 
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41.5 AUTHORIZATION & REVISION HISTORY 

This document is authorized for Use Effective: March 12, 2012 

Name/Title Signature 

Authorized by: G. Jones, Biology Section Head Original signature on file 

Prepared by: J. McLean, Scientist IV 
Reviewed by: J. McGrory, DNA Unit Manager 

Version Date 
Effective 

Authorized or 
Reviewed by: 

(Name/Title) 

Initials Revision summary 

CFS-BIO-
DNA-41.0 

2012-03-12 G. Jones,
Biology Section 

Head 

GJ Adopted from SOP BIO 22.0 and Joint Protocol for 
Destruction of DNA Comparison Samples and 
Records 
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This is Exhibit “P” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

____________________________________ 
A COMMISSIONER, ETC. 
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PRODEDURE FOR DNA DESTRUCTION 
Compliance with CCC Section 487.09 subsections (1) and (3) 

CFS-BIO-DNA-42.0 

42.1 PURPOSE 

This document describes the steps to be taken by the Centre of Forensic Sciences for the 
destruction of the extracted DNA portion of specific comparison samples and the removal 
of access to the results of the forensic DNA analysis. 

42.2 INTRODUCTION 

In accordance with the Criminal Code Section 487.09 subsections (1) and (3) comparison 
DNA samples and the records of forensic DNA analysis of those samples under certain 
circumstances must be destroyed. Destruction occurs when there is a non-match 
between the comparison samples obtained by DNA warrant or through consent and the 
crime scene samples collected or if there are certain outcomes or judicial decisions 
resulting from the case. 

42.2.1 Sample Categories 

Six categories of comparison sample are submitted to the CFS for DNA testing: 
I. DNA warrant samples from suspects
II. Samples taken on informed consent from suspects and persons of interest

III. Samples taken on consent from complainants
IV. Samples taken on consent from persons for elimination purposes
V. Samples taken from deceased persons at autopsy under coroners warrant
VI. Samples discarded/abandoned by suspects and persons of interests

Samples I, II and IV are subject to the provisions of CCC section 487.09 
subsections (1) and (3). 

42.2.2 Sample Processing 

Routine processing of all samples with the exception of discard samples follows 
the same process 

• A small portion (less than half) of the sample is removed for DNA extraction
and testing.

• The remaining original sample is returned to the submitting agency/client
• After completion of the DNA analysis and interpretation, a report is released to

the submitter
• The remaining extracted DNA is not required and is discarded/destroyed
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For samples I, II and IV if the results of the analysis establish that the person is 
excluded as a source of the bodily substance(s) in question then the information 
that links the name of the person to the DNA results is deleted. 

 
42.3 PROCEDURE 
 

42.3.1 Destruction of the extracted DNA 
 

Extracted DNA from comparison samples is retained for four (4) months after 
analysis in the event that additional testing is needed. After the expiry of this 
period the DNA Unit will destroy the comparison sample plate(s) or tube(s) that 
contains the extracted DNA work product. 

 
42.3.2 Examination and Deletion of the Case File Records 

 
Specific records within the Biology case file must be examined so that information 
that links the LIMS number of an excluded comparison sample, the DNA 
Identification number of the sample, and the identity of the sample donor is 
destroyed, or in the case of results in electronic form, access to those records is 
permanently removed. 

 
After Admin Review: The Scientist will redact the name of the individual off the 
Comparison Processing Sheet (CPS) only – this action eliminates any possible 
link between the result, the item and a name. 

 
42.3.3 Completion of the Process 

 
• Once the CPS has been redacted and the DNA destroyed the CFS process is 

complete. 
• The original comparison sample will be returned to the submitting agency as 

per CFS Disposition of Case Items (CFS-PHE-06). 
• The submitting agency retains the information that links the name of the 

person to the comparison sample. 
 

It is the responsibility of the submitting agency to ensure compliance with 
Criminal Code Section 487.09 subsections (1), (2) and (3). 
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42.4 AUTHORIZATION & REVISION HISTORY 

This document is authorized for Use Effective: March 30, 2012 

Name/Title Signature 

Authorized by: G. Jones, Biology Section Head Original signature on file 

Prepared by: J. McLean, Scientist IV 
Reviewed by: J. McGrory, DNA Unit Manager 

Version Date 
Effective 

Authorized or 
Reviewed by: 

(Name/Title) 

Initials Revision summary 

CFS-BIO-
DNA-42.0 

2012-03-30 G. Jones,
Biology Section 

Head 

GJ Adopted from SOP BIO 22.0 and Joint Protocol for 
Destruction of DNA Comparison Samples and 
Records. 
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This is Exhibit “Q” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

____________________________________ 
A COMMISSIONER, ETC. 
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This is Exhibit “R” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

____________________________________ 
A COMMISSIONER, ETC. 
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This is Exhibit “S” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

____________________________________ 
A COMMISSIONER, ETC. 
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This is Exhibit “T” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

____________________________________ 
A COMMISSIONER, ETC. 
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This is Exhibit “U” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

____________________________________ 
A COMMISSIONER, ETC. 
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This is Exhibit “V” referred to in the 
Affidavit of Jack Laird affirmed before 

me this 1st day of October,  2021 in 
accordance with O. Reg 431/20, 

Administering Oath or Declaration 
Remotely 

____________________________________ 
A COMMISSIONER, ETC. 

167



Ontario Provincial Police Reference DNA Destruction Pilot 
Project 
BIO-98.0 

1. PURPOSE

To pilot a revised approach to destroy the results of forensic DNA analysis in accordance with Criminal 
code section 487.09 subsections (1) and (3). This pilot project will be applied to OPP cases processed at 
the Toronto laboratory of CFS only. This document will supersede any current administrative procedures 
during the period of the pilot. 

In cases where there is an exclusion between a reference sample (obtained under warrant or consent) 
and a crime scene sample, all paperwork and electronic data representing the records of forensic DNA 
analysis of that excluded DNA reference are to be permanently destroyed or deleted. See also 
Procedure for DNA Destruction (BIO-43). 

2. RESPONSIBILITIES

A. Reporting Scientist:

1) Following technical review, move the pdf report file to W:\reports for Sci Review\Reports to Issue –
DNA destruction at time of release.

2) Complete the first part of Bio form 68.0 for the relevant profile(s). Destroy the paper copy of the
electropherogram.  There should be no result sheet recorded for any reference profile for which this
legislation applies. If so, redact or destroy.

3) For reference samples that needed to be run in STRmixTM for exclusionary purposes:
i. Delete STRmixTM entire run folder on shared drive X:\Scientist name\case number

ii. Delete .txt file of DNA profile on shared drive
iii. Delete STRmixTM LR pdf in LIMS (if added)

4) Delete all intermediate word/excel temporary documents that may have been saved e.g. for printing
purposes.

5) Sign and date Bio form 68.0 to verify these steps have been completed, then place in designated area
in DNA Unit

B. DNA Unit:
(To be completed not more than 2 months after submission of form to DNA Unit) 

1) Delete sample data file (.hid) from CE plate record folder on CE instrument computer
This can also be done remotely on a CUG computer that is mapped to the instruments.
3500XL-1: \\10.115.73.178\3500xl-1\Data
3500XL-2: \\10.115.73.179\3500xl-2
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2) Delete sample data file (.hid) from CE plate record folder on CUG (T:\ drive)
\\10.115.73.10\bio central\Data\CE Data\Year\

3) Delete sample from GeneMapper ID-X project file (.ser). Delete any other files generated that
contain data related to this sample e.g. PCT project file.
Import the plate record project file into GeneMapper ID-X Manager and then open the project.  Click
on the sample, then from the menu bar select Edit --> Delete from Project --> OK.  Close the project.
In the GeneMapper ID-X Manager, export the project to its original saved location (T:\ drive).
Overwrite the original project file with the new one.

4) Rename the GeneMapper ID-X project file (.ser)
In the CE plate record folder (T:\ drive, linked in step 2), rename the project file to “Project
name_Rev1.ser”. If multiple edits to the same project file are required over time, rename the
projects in sequence as “Project name_Rev2.ser”, “Project name_Rev3.ser”, etc. Only retain the
newest project file.

5) Delete DNA sample data from STRmixTM File Conversion Tool spreadsheet (.xls)
\\JUS00AAS0943\Biology\DNA unit\Electronic DNA Results\GeneMapper Conversion Tool Files\Year
Open the file with Excel and in the Master tab, locate the rows containing the sample data. Highlight
the rows by selecting the row numbers on the far-left side. Right click on the highlighted data and
select Delete. Locate the tab containing the sample data. Right click on the tab and select Delete -->
Delete. Save the file using its original name.

6) Sign and date Bio form 68.0 to verify these steps have been completed. Forward form to designated
area in Administration.

C. Administration Staff
Add case file number to tracking spreadsheet, place Bio form 68.0 in file and upload electronic
version to LIMS.
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3. AUTHORIZATION & REVISION HISTORY

This document is authorized for Use Effective: March 01, 2021 

Name/Title Signature 

Authorized by: Neil Fernandopulle, QA/TM Signature copy on file 

Prepared by: Kelly Jo Walden, Biology Scientist 

Reviewed by: Joel McGrory, Biology ASH 

Version Date 
Effective 

Authorized or 
Reviewed by: 

(Name/Title) 

Revision summary / notes 

BIO-98.0 2021-03-01 N. Fernandopulle 
QA/TM 

New Procedure 
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____________________________________ 
A COMMISSIONER, ETC. 
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Court File No.: CV-18-00605134-00CP 

ONTARIO 

B E T W E E N  : 

SUPERIOR COURT OF JUSTICE 

MICKY GRANGER 

Plaintiff 

- and -

HER MAJESTY THE QUEEN IN RIGHT OF THE PROVINCE OF ONTARIO 

Proceeding under the Class Proceedings Act, 1992 

AFFIDAVIT OF DR. FREDERICK R. BIEBER 
(Affirmed October 5, 2021) 

Defendant 

I, Dr. Frederick R. Bieber, of the City of Boston, in the Commonwealth of 
Massachusetts, DO AFFIRM AND SAY: 

1. Attached as Exhibit “A” is a copy of my expert opinion in this matter.

2. Attached as Exhibit “B” is a copy of my CV.

3. Attached as Exhibit “C” is a copy of Form 53.
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AFFIRMED BEFORE ME remotely by Dr. 

Frederick R. Bieber stated as being located in the 

Commonwealth of Massachusetts, City of Boston, 

on October 5, 2021 in accordance with O. Reg. 

431/20 Administering Oath or Declaration 

Remotely. 

_______________________________________ 
A Commissioner for taking Affidavits (or as may be) 

Frederick R. Bieber 

Victoria Yankou LSO #43399k 
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This is Exhibit “A” referred to in the 
Affidavit of Dr. Frederick R. Bieber 
affirmed before me this 5th day of 

October,  2021 in accordance with O. 
Reg 431/20, Administering Oath or 

Declaration Remotely 

A COMMISSIONER, ETC. 
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Center for Advanced Molecular Diagnostics 
75 Francis Street 
Boston, Massachusetts 02115 
Tel. 617-732-6507 

Frederick R. Bieber, Ph.D. 
Associate Professor of Pathology 
Harvard Medical School 
Email: fbieber@bwh.harvard.edu 

October 5, 2021 

Ms. Victoria Yankou 
Ministry of the Attorney General 
Crown Law Office – Civil  
720 Bay Street, 8th Floor 
Toronto, ON 
M5G 1Z6 

Re: Expert Opinion of Dr. Frederick R. Bieber 
Micky Granger v. Her Majesty the Queen in right of Ontario 
Court File No. CV-18-00605134-00CP 

Dear Ms. Yankou, 

Scope and Purpose of Report 

I provide this opinion as expert evidence regarding the above cited case, Micky Granger 
v. Her Majesty the Queen in right of Ontario, in particular to respond to the issues raised
in the report of Dr. Noah Rosenberg.

I have been provided with a copy of the Statement of Claim as well as the affidavits of Mr. 
Jack Laird, affirmed July 10, 2019 and of Dr. Noah Rosenberg, affirmed May 3, 2021. 
Both of these affidavits were accompanied by attached exhibits. 

This case involves a class action commenced against the Government of Ontario alleging 
that the Centre of Forensic Sciences (“CFS”) unlawfully retains the DNA results of 
individuals who have voluntarily provided a bodily substance sample which was subject 
to forensic DNA analysis by the CFS and for whom the forensic analysis created results 
which established that the sample was not a match.   

The Claim alleges the tort of intrusion upon seclusion and a breach of s.8 of the Charter 
of Rights and Freedoms. The Claim seeks $30M in general damages, $2M in punitive 
damages and unspecified Charter damages.  
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In preparation of this opinion, I have been asked to assume the following: 
 

1. Over the past 20 years, the CFS has used several different STR typing systems, 
including Profiler, Profiler Plus +/- Cofiler, Powerplex-16, and Identifiler Plus. Thus, 
the STR profiles generated over this timeframe will either include 9, 13, or 15 STR 
loci (profiles developed since 2011 will be mostly 15 loci, profiles developed prior 
to 2011 will be mostly 9 loci). A small proportion of reference samples may also 
have been tested, between 2005 and 2015, in the Powerplex-Y system or, after 
2015, in the Powerplex-Y23 system. 

 
2. The CFS does not maintain a searchable database of short tandem repeat (STR) 

profiles from excluded consent donors. 
 

3. Once a consent donor is excluded, links are redacted from all records which would 
associate them with their STR profile. In other words, while the data from the STR 
profile is retained in the individual case files, any information that would permit an 
association between that data and the profile’s donor is redacted from all CFS 
records. 

 
4. Single-nucleotide polymorphism (SNP) genetic profiling in forensic casework at the 

CFS is very limited. The CFS offers a biogeographic ancestry testing service using 
SNPs. Additionally, police from time to time engage private forensic services for 
SNP testing for the purposes of investigative genetic genealogy, biogeographic 
ancestry, or trait prediction (e.g. hair/eye colour). It is important to note, however, 
that SNP testing for these purposes is performed on DNA from the crime scene 
samples only (and not on a specific individual’s reference sample; there are no 
destruction requirements for crime scene DNA samples/results) and only where 
the crime scene DNA profile has already been generated using STRs. In other 
words, investigative SNP testing is generally reserved to try to identify additional 
persons of interest, from whom samples can be collected for STR profiling and 
comparison.  

 
In preparation of this opinion, I have reviewed the materials provided to me.  Prior to 
addressing the specific questions, I have summarized my background, expertise, and 
experience in the relevant areas surrounding forensic uses of DNA testing and have also 
provided some general background comments on DNA typing and the nature of genomic 
variation to be of assistance to the Court.   
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Relevant Expertise and Experience 

 
1. I hold an earned doctoral degree (Ph.D.) in human genetics with a focus on 

population genetics.  After completing a post-doctoral research fellowship in 
Medical Genetics at Harvard Medical School I joined the faculty and have worked 
there for the past 40 years, serving as a Medical Geneticist in the Center for 
Advanced Molecular Diagnostics (CAMD) at Brigham and Women’s Hospital 
(BWH) and as a member of the Faculty of Medicine at Harvard Medical School 
(HMS) in Boston, Massachusetts, USA.  My efforts in the Division of Women’s 
and Perinatal Pathology at BWH are dedicated to provision of integrative clinical 
and laboratory genetics diagnostic services, review and interpretation of DNA and 
other genetic testing results on patient samples.  I also supervise medical 
students, pathology residents and fellows, graduate students, and genetic 
counselors in clinic sessions, and provide direct consultative work in autopsy 
pathology relating to reproductive genetics.  

 
2.  I have a major scholarly focus on DNA-based human identification and my 

research interests focus on statistical aspects of genetic identification, 
interpretation of forensic DNA mixture evidence and genetic kinship analysis 
using data mining methods including familial searching and forensic genetic 
genealogy.  I have been working in these areas for the past 40 years and have 
focused on the area of forensic DNA analysis for the past 32 years.  I have 
published extensively in these areas.  Attached, as Exhibit “B”, is my academic 
resume. 

 
3. As a faculty member at Harvard University, I have directed and taught the 

undergraduate genetics course for the past 39 years and have taught graduate 
level courses in forensic science and embryopathology. I am also a lecturer in 
many graduate and medical school courses at Harvard directed by other faculty 
including courses on medical genetics, violence and injury prevention, and 
pathology. I have delivered over 200 invited lectures at other universities, national 
and international scientific conventions, and continued education courses. 
Additional contributions include supervision of clinical and laboratory fellows 
enrolled in the ABMG Genetics Training Program, serving on the HMS 
Admissions Subcommittee, and Chairing the HMS Subcommittee on Courses and 
Credits, with responsibility for vetting all HMS elective courses.   

 
4. I have organized and lectured in many continuing education courses and 

workshops for prosecutors, defense attorneys, and judges about forensic DNA 
evidence and I have been qualified as an expert witness in scores of criminal and 
civil cases, in both evidentiary hearings and trials-to-verdict on the topics of 
medical genetics, medical and forensic DNA testing, statistics, and population 
genetics, in state, federal, and military courts in the United States and Canada.  I 
have provided pro bono service to the Massachusetts Committee for Public 
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Counsel Services (CPCS) and the Innocence Project.  My pro bono service with 
the Innocence Project led to post-conviction release of two individuals incorrectly 
convicted prior to the era of DNA technology. 
 

5. My hospital work involves provision of laboratory genetic diagnostic and clinical 
services across two BWH Departments (Pathology and Obstetrics and 
Gynecology).  This work is highly integrative involving diagnostic workup of 
untoward pregnancy outcomes, counseling of patients in the Center for Women 
and Newborns, and interpretation and reporting of traditional cytogenetic, and 
DNA laboratory test results in the BWH Center for Advanced Molecular 
Diagnostics.   

 
6. I have participated in the publication of over 100 peer-reviewed publications in 

medical and scientific journals, and book chapters and I co-authored the major 
scholarly book on fetal genetic pathology (The Malformed Fetus and Stillbirth: A 
Diagnostic Approach, John Wiley, 1988).  A complete list of my publications 
appears in my attached academic resume (See Exhibit B and a selected list of my 
publications relevant to forensic DNA is also provided (see Appendix 1).  

 
7. Outside of my work at the Hospital and University, I have served on or chaired 

local and national committees at the state and federal levels including the FBI 
DNA Advisory Board (appointed by FBI Director Louis Freeh), the Advisory Board 
of the National DNA Databank of Canada (appointed by Solicitor General of 
Canada), the World Trade Center Kinship and Data Analysis Panel (appointed by 
the U.S. Dept. of Justice).  I was appointed by several state governors to 
leadership positions, including Co-Chair of the Governor's Council on Capital 
Punishment (MA Gov. Mitt Romney), oversight of the Massachusetts Medical 
Examiner's Office during a crisis in 2007 (MA Gov. Deval Patrick), to the Hurricane 
Katrina Hurricane Victims DNA Identification Group (LA Gov. Kathleen Blanco), 
and as Special Consultant on Forensic Science (CT Gov. Dannel Malloy).   

 
8. I am a Fellow of the American Academy of Forensic Sciences (AAFS), have 

presented at the AAFS national meetings many times, and delivered a platform 
presentation on DNA ancestry searching methods to solve crimes at the annual 
meeting in February 2019.  Since 2001, I have lectured at each of the semi-annual 
meetings of the International Association of Applied Biological Sciences (ISABS) 
held in Croatia. 

 
9. DNA methods and their statistical interpretations for human identification has 

been a focus of scholarly work in the past 25 years.  I played a major role in 
establishment of national standards for DNA-based human identification as I was 
appointed by then FBI Director, Louis Freeh, to the U.S. congressionally 
mandated DNA Advisory Board and by the Solicitor General of Canada, Lawrence 
MacAulay, as a member of the National DNA Data Bank of Canada Advisory 
Committee serving since its inception in 2000.  I was one of the principal scientists 
involved with identification of 9/11 and Hurricane Katrina victims.   
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10. As an U.S. Army Reserve officer (2001-2010) I served on active duty at the U.S. 

Army Criminal Investigation Laboratory (USACIL) at Ft. Gillem, GA and at the 
Armed Forces DNA Identification Laboratory (AFDIL) in Rockville, MD and the 
military mortuary at Dover AFB.  My duties included forensic investigations and 
DNA-based identification of deceased soldiers, sailors, and airmen.  My Science 
paper (Science, 2006; 312: 1315-1316) on genetic kinship methods for DNA-
based identifications has had a national and international impact on medical 
forensics in which the method outlined in our paper are now in use in a growing 
number of countries and over 10 U.S. states (see "Finding Criminals through DNA 
of their Relatives", attached as Appendix 2).  In the U.S. the very first use of this 
approach led to the arrest and conviction in California of a serial killer (the so-
called “Grim Sleeper”).   

 
11. In 2014 I was appointed by the then U.S. Attorney General, Eric Holder, to the 

first-ever National Commission on Forensic Science, charged with improving the 
practice of forensic science and the criminal justice system.  In 2014-15 I worked 
with the U.S. Attorney's office in D.C. to uncover major challenges in their 
interpretation of complex forensic DNA mixtures and in 2016 I led the 5-person 
team which published the major paper on this subject to guide the forensic 
community on this evolving area (see "Evaluation of Forensic DNA Mixture 
Evidence: Protocol for Evaluation, Interpretation, and Statistical Calculations 
using the Combined Probability of Inclusion", attached as Appendix 3). 

 
12. In 2018, I was elected to serve on the U.S. Forensic Science Standards Board 

(FSSB) with responsibility for oversight and approval of all U.S. forensic protocols 
proposed by the Organization of Scientific Area Committees (OSACs) in 
forensics. In 2021, I was re-elected to serve a second 3-year term. 

 
13. I was the principal investigator (PI) of a grant studying genetic variation in 

indigenous Mexican populations where my Harvard and Mexican students 
collected and analyzed DNA to understand population structure of early America.  
I have supervised over a dozen graduate student thesis projects and one of my 
most recent advisees (Wendy Brodeur, now at The Broad Institute) was awarded 
the Harvard University Dean’s prize for the best graduate thesis that year (2010) 
in biotechnology.   

 
14. I have served as a consultant to several government forensic laboratories (e.g., 

Massachusetts, Connecticut, Virginia) and have visited several others to observe 
DNA testing for the prosecution or defense or for the Court. 
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Basics of DNA variation, STRs, and SNPs 

 
15. DNA refers to the molecule known as deoxyribonucleic acid.  DNA is the genetic 

material in most plants and animals, consisting of two separate strands containing 
ribose sugar and phosphate.  These strands are joined together by chemical 
bonding between nitrogen bases of Adenine (A) and Thymine (T), or Cytosine (C) 
and Guanine (G).  The bases pair with one another specifically (A with T, C with 
G) and the sequence of these base pairs determines the unique function of 
individual genes that control and regulate the development and function of organs.  
In higher organisms, DNA is present in all cells that contain a nucleus.  During cell 
division, DNA is replicated such that (except for rare events such as mutation) all 
cells in the body have identical copies of DNA in the same amount.  

 
16. In humans, DNA is packaged into structures called chromosomes. Both males 

and females have 46 chromosomes (22 pairs plus the sex chromosome pair – 
females have 2 X chromosomes and males have one X and one Y chromosome).  
During production of female egg cells and male sperm cells, the DNA content and 
chromosome number is reduced by half (23 chromosomes each).  During 
fertilization when sperm meets egg, the chromosome number of 46 is restored 
and maintained during development and throughout life.  Thus, individuals inherit 
half of their genetic material (DNA) from each parent.  DNA is also present outside 
the nucleus in organelles known as mitochondria.  This mitochondrial DNA, 
mtDNA, is present in all cells except sperm cells, and therefore is inherited by 
sons and daughters only from their mother.  

 

17. Altogether, there are approximately three billion (109) base pairs of DNA that 
constitute the entire haploid human genetic profile known as the human genome. 
While most of the DNA is identical in all humans, there are many specific locations 
or sites within the genome that differ between individuals or population groups.  
Aside from genetic diseases, some of these sites in the human genome have 
variations in either the DNA sequence or length of short sequence repeats that 
can be used to identify specific individuals.  Some of these DNA sequences that 
vary in length (i.e., the number of short repeats) are referred to as short tandem 
repeats (STRs), while other DNA sequences vary in the specific nucleotide pair 
at a given site in the genome (known at single nucleotide polymorphisms or 
SNPs).  An overview of this topic is found in a book chapter I wrote (see "Science 
and Technology of Forensic DNA Profiling", attached as Appendix 4). 

 
18. STRs refer to 1-6 base pairs of DNA that vary in length (number of repeats) from 

2-20+ copies (repeats) and are present on all chromosomes including the X and 
Y chromosomes.  As individuals inherit their chromosomes from each parent, at 
any specific STR site, they have a pair of repeats (one inherited from mother, one 
inherited from father).  The STR profile for an individual at any tested site in the 
genome may show 2 copies of the same repeat length, or two different repeat 
lengths, depending on which they have inherited from each parent.  
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19. In contemporary forensic DNA testing at most laboratories around the world, 

procedures are in place to determine the STR profile of samples at multiple 
locations (loci) across the human genome.  More than 20 genomic locations or 
sites can be tested simultaneously in the non-sex chromosomes, and almost that 
many STR locations can be tested on the human Y chromosome using a variety 
of commercially available DNA testing kits used by most forensic laboratories in 
the world.  

 
20. Success of forensic DNA STR testing can be compromised due to insufficient 

quantity or quality of DNA in a particular tissue, body fluid, or evidentiary sample 
to be examined.  Factors that could affect the quantity or quality of DNA include 
amount of the DNA present in the sample, DNA collection and storage methods, 
and environmental conditions.  Low levels or degraded DNA may not allow 
reliable detection of the number of STR repeats at each location tested, resulting 
in what is commonly referred to as a “partial STR profile”.  As the number of STR 
locations that can be reliably typed is reduced by such factors, the statistical 
power and reliability of STR testing for identification is reduced.  

 
21. In contrast to an STR profile obtained from a single evidentiary source or single 

individual, a DNA mixture profile may be detected if DNA from multiple individuals 
is present in the exemplar, or if a sample is contaminated by extraneous DNA 
from another source(s).  

 
22. In addition to variation in the length (number of repeats) at the STR locations (loci), 

genetic variation also occurs in the DNA sequence at the base-pair level.  Such 
variation can be associated with disease (e.g., sickle cell disease, cystic fibrosis, 
PKU) or it can simply reflect individual and population-based variation without any 
known untoward health effects.  Such DNA sequence variation is often referred 
to as Single Nucleotide Polymorphism (SNP).  This SNP variation is very 
abundant across the human genome and SNPs may occurs as frequently as one 
per 1000 base-pairs of DNA.  Currently there is a trend in the forensic community 
to add SNP detection to the toolbox that includes STR typing.  Development of 
next-generation-sequencing (NGS) technology allows for more opportunities for 
the use of SNPs in phenotypic clues (e.g., biogeographic ancestry, hair color, eye 
color) .  Data from SNP analysis can be used to help identify or exclude suspects 
in criminal investigations even without using STR data.  As SNPs typically yield 
less information than STRs, more SNPs are needed for forensic analysis to 
develop a profile of a sample or known individual.  A database of individuals typed 
using SNPs is required for comparative analysis.  SNP technology can also be 
useful for study of degraded or trace DNA samples as an alternative or 
supplement to STR methods.  Moreover SNPs (as opposed to STRs) have an 
abundance of potential markers, and analysis can be readily automated. 
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Use of DNA typing in criminal investigations 

 
23. DNA collection and testing can be useful in a wide variety of investigations and in 

humanitarian identification of missing persons and reunification of family 
members separated by natural disasters, and armed conflicts.   

 
24. DNA results can be helpful, but are not necessarily probative, in resolving crimes.  

That is, finding DNA on an object or at a crime scene does not necessarily 
determine when or how it was deposited.  For example, multiple DNA profiles are 
commonly detected on firearms, leaving uncertainty as to which specific person 
fired the gun at a given time.  Similarly, not finding someone's DNA on an object 
or at a crime scene does not necessarily prove that they were not there or 
involved. For example, not all rapists ejaculate and some wear condoms, leaving 
no DNA detected in the rape kit taken from the victim in the hospital emergency 
room. 

 
25. DNA is routinely collected in hospital settings in emergency rooms, and at 

autopsy, as it can be useful in many types of investigations including sexual 
assaults and homicides.  Cells containing DNA can be deposited or left behind on 
or in a body through primary contact (i.e., direct deposit) or through transfer from 
another person or object.  During autopsy procedures, attempts to collect DNA 
may occur in several ways.  These include swabbing of external surfaces or body 
cavities, lacerations, bite marks, open wounds, by collection of fingernails, hair 
combings, collection of debris or insects, or through a post-mortem rape kit 
examination.   

 
26. Once DNA samples are taken to a well-regulated crime laboratory, protocols are 

in place to help protect the exemplar from any further degradation and cross-
contamination.  

 
27. In the mid-late 1980s when DNA was recognized as an important investigative 

tool for identification, large amounts of DNA were needed for a profile to be 
obtained.  This situation changed dramatically with the introduction of PCR-based 
methods, the identification of short tandem repeats (STRs) and the ability to test 
multiple STRs simultaneously.  This very sensitive method allows detection of 
even trace amounts of DNA.   

 
28. Over the years, practices have changed and improved regarding DNA collection, 

transport, and storage.   This is because of the recognition that even low levels of 
extraneous DNA are almost universally present, and which may be unrelated to 
the crime.  The concern regarding contamination of crime scene evidence has led 
to improvements in containment procedures and laboratory protocols. 
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Comments and Answers to Questions posed 

   
Question 1.   Do the forensic STR profiles generated from the STR typing systems 
used at the CFS noted above in assumption #1 reveal any personal or sensitive 
information about an individual? Are these profiles inherently unique to each individual 
and do those DNA results constitute core biographical data as alleged at paragraphs 
14-15 of the Statement of Claim? 

 
29. Over the past 20 years the CFS used several different commercially available 

STR typing systems, including commercial kits referred to as Profiler, Profiler Plus 
(with or without Cofiler), Powerplex-16, and Identifiler Plus. Thus, the STR profiles 
generated for reference samples over this timeframe will either include 9, 13, or 
15 STR loci. Test results from these STR kits do not reveal any personal or 
sensitive information other than the gender (genetic sex) of an individual.  These 
commercial kits contain the amelogenin marker, present on the human X and Y 
chromosomes. As human females ordinarily contain two X chromosomes in their 
cells while human males ordinarily have a single X and a single Y chromosome 
in their cells, male and female samples can be distinguished from one another at 
the amelogenin locus.   
 

30. Some samples might have been tested with the Powerplex-Y or Powerplex-Y23 
systems. A Y-chromosome STR result cannot be used to uniquely identify a 
specific person, as all patrilineally-related males are expected to share the same 
results when comparing the Y-chromosome STR profiles.  DNA databases exist 
which can be used to determine the frequency of a Y-chromosome STR profile in 
various human populations, though partial Y-STR results limit the reliability of 
population frequency estimates or attribution to a specific biogeographic ancestral 
group. (see "A comprehensive portrait of Y-STR diversity of Indian populations 
and comparison with 129 worldwide populations" attached as Appendix 5).   

 
31. STR results alone do not provide any sensitive information about the current 

health, predilection for disease, or mental health status of an individual. To date, 
no STR result has been shown to cause or predict disease.  A recent review of 
the literature describing articles putatively associating a forensic STR with a trait 
found that none of these associations found were shown to be independently 
causative or predictive of disease. (see "Forensic Autosomal Short Tandem 
Repeats and Their Potential Association with Phenotype", attached as Appendix 
6).  

 
32. A multi-locus STR profile is demonstrably not unique.  For example, identical twins 

(i.e., monozygotic, or one-egg twins, or triplets) are conceived by fertilization of a 
single egg by a single sperm with later division during early embryonic 
development to form twins. Such twins are expected to have the very same STR 
profiles.   
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33. A match between two individuals could occur by chance and would be expected 
to be more likely in a small contained remote or isolated population group in which 
genetic variation is very limited and in which mating between close relatives is 
common.  Accordingly, the statement that "A DNA Profile is inherently unique to 
each individual and is akin to fingerprints or photographs." as alleged at 
paragraphs 14-15 of the Statement of Claim, is not correct.   The only 
"biographical information" contained in an STR profile using the kits used by the 
CFS is gender (i.e., genetic sex).  As noted above, it is generally accepted that 
the current STR markers used at the CFS are not demonstrably predictive of any 
specific phenotype other than gender.   

 
 

Question 2.  Are there limitations to Dr. Rosenberg’s research findings on using 
STR profiles as correlates to SNP profiles?  

 
34. There are several limitations to Dr. Rosenberg’s findings, some technical and 

some practical.  
 

35.  First, Dr. Rosenberg’s computational experiments were based on a small training 
set of 654 individuals and on his test set of just 218 persons who were typed for 
both STR and SNP panels. The median accuracy of results he cites from these 
closed and known test sets are not representative of a real-world database search 
which would include thousands of unknown individuals from various population 
groups.  This would also likely affect the accuracy of his method as imputation 
depends on linkage disequilibrium which is generally diminished in large 
populations.  

 
36. Second, the accuracy of the SNP calls (i.e., those identified by the sequencing 

platform) may vary among the commonly used DNA sequencing methods.  Wall 
and colleagues reported results from their replicate high-coverage DNA 
sequencing of blood and saliva DNA samples from European-American 
individuals to estimate lower bounds on the error rates of Complete Genomics 
and Illumina HiSeq whole-genome and whole-exome sequencing.  They reported 
error rates for nonreference genotype calls ranging from 0.1% to 0.6%, depending 
on the platform and the depth of coverage (see "Estimating genotype error rates 
from high-coverage next-generation sequence data", attached as Appendix 7). 
This predicts that in a database of individuals typed for 600,000 to 800,000 SNPs, 
there could be as many as 3600-5000 sequencing errors in each sample 
contained in the database. This would be expected to diminish the effectiveness 
of Dr. Rosenberg’s method for accurate imputation of a SNP profile from an STR 
result.   

 
37. In addition to the issue of sequencing errors note above, genotyping error also 

exists in SNP datasets.  More recently, genotyping error rates were evaluated by 
Wang and co-workers in their studies using real pedigree data. Among types of 
genotypes errors, the most common were homozygous reference sites miscalled 
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as heterozygous and vice versa (see "Distinct error rates for reference and 
nonreference genotypes estimated by pedigree analysis", attached as Appendix 
8).  Such errors, when present, would impact the accuracy of SNP datasets, and 
therefore impact the effectiveness of STR-SNP correlation studies.  

 
38. Finally, there are several practical limitations to apply Dr. Rosenberg’s research 

findings. Success would require that the owner of a "target STR profile" has 
his/her SNP profile in one of the SNP databases open to being searched.  Even 
if it is, not all databases are open to being searched without permission. For 
example, there are currently only a few SNP databases that are open for direct 
searching by law enforcement agencies.  Most recreational SNP databases are 
closed to law enforcement and research and medical databases typically are 
restricted from unauthorized access.  Furthermore, the success of Genetic 
Record Matching would ultimately require access to names and contact 
information of the persons in the SNP databases.  Such identifiers are typically 
not readily accessible.  

 
Question 3.  Since the CFS does not keep any searchable databases of STR profiles or 
SNP profiles, what steps would need to be taken and by whom to make it possible to 
attempt Dr. Rosenberg’s technique of correlating a STR profile (developed at CFS from 
a consent DNA sample) to his/her SNP profile or the SNP profile of his/her first-degree 
relatives?  
 

39. The scenario described in Question 3 is practically impossible regarding any 
specific consent DNA sample and moreover is implausible for several reasons.  
First, the CFS does not maintain any searchable database of STR profiles from 
excluded DNA donors.  Second, per the CFS protocols, all links to the identity of 
the donors are redacted from the CFS files. Third, also per the CFS protocol, 
extracted DNA from consent samples is not kept and all submitted materials are 
returned to the submitting Police Service with instructions to dispose of the 
original sample.  Therefore, there is no CFS record kept of which specific STR 
result is associated with any individualized (named) consent sample.  While the 
CFS offers a biogeographic ancestry testing service using SNPs, this technology 
is not currently used on any consent samples.   

 
40. To use Dr. Rosenberg's Genetic Record Matching technique to attempt to 

correlate one or more STR results with his/her own SNP profile or that of their 
first-degree relatives, the following steps would be needed, 

 
41. Malfeasance at many levels would be required by several individuals at both the 

submitting Police Service and at the CFS to perform such an attempt on a specific 
consent sample that was typed using STR kits.  As identifying information is not 
known or retained by the CFS, as it has been redacted, someone in the submitting 
Police Service, or at the CFS, would need to decide which case file(s) to choose 
for such an attempt.  A name or names associated with a specific case file and 
submitted as a known consent sample would be known only by the submitting 
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agency.  The selected submission code (i.e., the Reference Sample Code) used 
by the submitting Police Service would need to be given to the CFS.  According 
to the affidavit of Mr. Laird, neither hard copy nor digital records of reference 
sample DNA profiles are retained in any searchable or other database or in any 
other file organization system (i.e., the data from the STR profile are retained only 
in the individual case files).   

 
42. Then, the STR profile would need to be submitted to someone capable of using 

Dr. Rosenberg's methods to try to correlate the STR profile with a putative SNP 
profile through the process known as imputation.  This prospective predicted SNP 
profile could then be searched against one or more databases containing SNP 
profiles to attempt to identify any SNP profiles that closely correlate with the 
imputed profile and may have come from that individual himself/herself or from a 
first-degree relative of the STR donor.  The names of those individuals would need 
to be discovered if they even exist in the SNP database(s) used for the 
experiment.  Then, a genealogy search or other search of public records would 
be required to seek any evidence that the Genetic Record Matching Technique 
successfully linked an imputed SNP profile with the STR profile. This assumes 
that a bona-fide SNP profile exists, in any searchable database, that corresponds 
to a particular individual's STR profile in the possession of the CFS. Such actions 
would, of course, violate the CFS policies and procedures as well as those of the 
submitting Police Service. 

 
43. Alternatively, someone in the CFS could decide on their own to attempt this 

experiment by pre-selecting one or more individual STR results from donor 
specimens.  They could then contact someone to perform the experiments using 
Dr. Rosenberg's methods to attempt to correlate an STR profile with one or more 
SNP profiles from an outside SNP database.  If any prospective candidate 
matches were identified after they searched one or more of these SNP databases, 
the names of those individuals would need to be discovered if they even exist in 
the SNP database(s) used for the experiment.  As names are redacted by the 
CFS, someone in the CFS would then need to contact the specific Police Service 
agency that submitted the consent DNA sample.  The name associated with that 
specific Reference Sample Code would then need to be provided to the person 
at the CFS.  After that, someone(s) would need to perform a genealogy search or 
public records searches to seek some evidence that the experimental design 
correctly correlated an imputed SNP profile with the known source of the STR 
profile.  As above, this assumes that a bona-fide SNP profile exists, in any 
searchable database, that corresponds to a particular individual's STR profile in 
the possession of the CFS. Again, such actions would, of course, violate the CFS 
policies and procedures as well as those of the submitting Police Service. 

 
44. The hypothetical scenarios above breach existing CFS policies. Moreover, they 

would be enormously costly in time and expense.  Forensic resources are most 
effective if focused on the actual crime scene or other evidence (e.g., autopsy 
findings, witness statements, etc.). 
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45. Question 4: Describe common practices used by public and private laboratories 
in the U.S. regarding the retention of STR data generated from exclusion sample 
donors. 

 
 

46. Due to my extensive work and experience in forensic cases I am familiar with both 
laboratory and administrative practices regarding DNA collections in U.S. forensic 
laboratories, both government and private.   

 
47. While a variety of practices are in place in the forensic laboratories, none of the 

forensic laboratories that I am aware of destroy the actual STR results, as they 
are batch-processed and collected as part of criminal investigations, just like that 
at the CFS in Toronto.  While the DNA extracts are not typically retained, the 
original blood or cheek swab exemplars are often retained by the laboratories.  
Furthermore, most laboratories in the U.S. are required to keep back-up computer 
files that keep duplicate copies of the STR results from the batch files. 

 
 
 

48. Exclusion samples are routinely obtained by forensic laboratories for several 
reasons in all U.S. States and Federal territories (see "Forensic DNA Data Banks 
and Data Mining", attached as Appendix 9).  Beyond the routine crime scene and 
warrant DNA collections, DNA is often collected voluntarily from other suspects, 
persons of interest, family members, and others for exclusion purposes (e.g. 
volunteer donor relatives, forensic laboratory personnel, crime scene services 
teams).  DNA results from such cases described above are not destroyed nor are 
the STR profiles removed from the records.   

 
49. DNA collections from mass disaster events include DNA from the disaster scene 

itself as well as from volunteer relatives who come forward to help identify their 
deceased relatives.  The same is true for missing persons investigations in which 
volunteer donors provide their DNA samples in hopes of identifying missing or 
kidnapped relatives. DNA results from such cases described above are not 
destroyed nor are the STR profiles removed from the records.   

 
50. Some forensic laboratories in the U.S. no longer report the specific STR findings 

in their case reports for either exemplars or for the donor consent samples.  
However, the DNA typing results remain in the batch files as it would be 
impractical to remove them individually from the computer files.  This practice is 
like the CFS practice reported by Mr. Laird in his affidavit (see his entire paragraph 
30, where he emphasizes that "In the case of an exclusion, the only additional 
information included in the report is the Reference Sample Code.").   I have been 
shown an unredacted confidential CFS Biology Report which verifies that specific 
STR results are NOT included anywhere in the Report, either for the samples from 
known persons or exhibits, or from donors referenced only by Reference Sample 
Codes (donor names not included).  It is noteworthy that a reminder statement is 
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included in the CFS report that..."It is required that items __ and __ certain items 
be destroyed, barring certain exceptions, as per the Criminal Code [see 
ss.487.09(1) to (3)]." 

 
51. Alternate procedures are typically used for DNA samples collected on arrest.  

Many U.S. states allow DNA collection on arrest and some of these states have 
statutory "expungement" rules and procedures.  That is, if an individual is arrested 
and later the charges are dropped, or if acquittal occurs after bench or jury trial, 
the arrestee DNA sample may be destroyed, and his/her results expunged.  
Laboratories participating in the National DNA Index are required to expunge 
qualifying profiles from the National Index under the following circumstances: for 
convicted offenders, if the participating laboratory receives a certified copy of a 
final court order documenting the conviction has been overturned; and for 
arrestees, if the participating laboratory receives a certified copy of a final court 
order documenting the charge has been dismissed, resulted in an acquittal, or no 
charges have been brought within the applicable time period. 
 

52. In some cases, such "expungement" procedures are required by the State 
statutes and in others a court order must be obtained to initiate the process (see: 
"Collecting DNA at Arrest: Policies, Practices, and Implications", attached as 
Appendix 10).   

 
53. It is noteworthy that the STR results from arrestee collections are typically 

searched against the local, state, or national Combined DNA Index System 
(CODIS) results in a timely fashion, even before trial.  If an STR match is then 
found from that arrestee to the DNA obtained from a crime scene sample from 
another unsolved case, the DNA results can be used in the prosecution of that 
other case (see "SUPREME COURT OF THE UNITED STATES decision, 
MARYLAND v. KING", attached as Appendix 11).  

 
54. Some law enforcement agencies collect DNA from discarded material associated 

with "persons of interest" who have not (yet) been arrested, charged, or convicted 
of any crime.  DNA collections are also in place for Federal immigration detainees.  
A recent rule by the U.S. Justice Department restores the Attorney General's 
plenary legal authority to authorize and direct all relevant Federal agencies, 
including the Department of Homeland Security, to collect DNA samples from 
individuals who are arrested, facing charges, or convicted, and from non-United 
States persons who are detained under the authority of the United States (see 
U.S. Department of Justice, 28 CFR Part 28, DNA-Sample Collection from 
Immigration Detainees", attached as Appendix 12). The DNA profiles from these 
Federal detainees are searched against CODIS, which includes DNA profiles 
derived from biological residues left at crime scenes.  DNA results are not 
removed from the records. 
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Please feel free to contact me should you have any additional questions. 

 
Sincerely, 

 
Frederick R. Bieber 
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D
NA methods are now widely

used for many forensic pur-

poses, including routine in-

vestigation of serious crimes and

for identification of persons killed

in mass disasters or wars (1–4).

DNA databases of convicted offend-

ers are maintained by every U.S.

state and nearly every industrialized

country, allowing comparison of

crime scene DNA profiles to one

another and to known offenders (5).

The policy in the United Kingdom

stipulates that almost any collision

with law enforcement results in the

collection of DNA (6). Following

the U.K. lead, the United States has

shifted steadily toward inclusion of

all felons, and federal and six U.S.

state laws now include some provi-

sion for those arrested or indicted.

At present, there are over 3 million

samples in the U.S. offender/arrestee state and

federal DNA databases (7). Statutes governing

the use of such samples and protection against

misuse vary from state to state (8). 

Although direct comparisons of DNA pro-

files of known individuals and unknown bio-

logical evidence are most common, indirect

genetic kinship analyses, using the DNA of

biological relatives, are often necessary for

humanitarian mass disaster and missing person

identifications (1, 2, 9). Such methods could

potentially be applied to searches of the con-

victed offender/arrestee DNA databases. When

crime scene samples do not match anyone in a

search of forensic databases, the application of

indirect methods could identify individuals in

the database who are close relatives of the

potential suspects. This raises compelling pol-

icy questions about the balance between collec-

tive security and individual privacy (10).

To date, searching DNA databases to iden-

tify close relatives of potential suspects has been

used in only a small number of cases, if some-

times to dramatic effect. For example, the brutal

1988 murder of 16-year-old Lynette White, in

Cardiff, Wales, was finally solved in 2003. A

search of the U.K. National DNA Database for

individuals with a specific single rare allele

found in the crime scene evidence that identi-

fied a 14-year-old boy with a similar overall

DNA profile. This led police to his paternal

uncle, Jeffrey Gafoor (11). Investigation of the

1984 murder of Deborah Sykes revealed a

close, but not perfect, match to a man in the

North Carolina DNA offender database, which

led investigators to his brother, Willard Brown

(12). Both Gafoor and Brown matched the

DNA from the respective crime scenes, con-

fessed, and were convicted.

Although all individuals have some genetic

similarity, close relatives have very similar

DNA profiles because of shared ancestry. We

demonstrate the potential value of kinship

analysis for identifying promising leads in

forensic investigations on a much wider scale

than has been used to date. 

Let us assume that a sample from a crime

scene has been obtained that is not an exact

match to the profile of anyone in current DNA

databases. Using Monte Carlo simulations

(13, 14), we investigated the chances of suc-

cessfully identifying a biological relative of

someone whose profile is in the DNA data-

base as a possible source of crime scene evi-

dence (15). Each Monte Carlo trial simulates a

database of known offenders, a sample found

at a crime scene, and a search. The

search compares the crime sample

with each catalogued offender in

turn by computing likelihood

ratios (LRs) that assess the likeli-

hood of parent-child or of sibling

relationships (1, 16). We used pub-

lished data on allele frequencies

of the 13 short tandem repeat

(STR) loci on which U.S. offender

databases are based and basic

genetic principles (17–19). A high

LR is characteristic of related

individuals and is an unusual but

possible coincidence for unrelated

individuals. The analysis of each

simulation therefore assumes that

investigators would follow these

leads in priority order, starting

with those in the offender data-

base with the highest LR for being

closely related to the owner of the

crime scene DNA sample.

Our simulations demonstrate that kinship

analysis would be valuable now for detecting

potential suspects who are the parents, chil-

dren, or siblings of those whose profiles are in

forensic databases. For example, assume that

the unknown sample is from the biological

child of one of the 50,000 offenders in a typi-

cal-sized state database. Of the 50,000 LRs

comparing the “unknown” sample to each reg-

istered offender in the database, the child cor-

responds to the largest LR about half the time,

and has a 99% chance of appearing among the

100 largest LRs (see chart). An analysis of

potential sibling relationships produced a sim-

ilar curve (13).

These results could be refined by additional

data—for example, large numbers of single-

nucleotide polymorphisms (SNPs). Better and

immediately practical, a seven-locus Y-STR

haplotype analysis on the crime scene and the

list of database leads would eliminate 99% of

those not related by male lineage (20). Data-

mining (vital records, genealogical and geo-

graphical data) for the existence of suitable

suspects related to the leads can also help to

refine the list. 

The potential for improving effectiveness

of DNA database searches is large. Consider a

hypothetical state in which the “cold-hit”

rate—the chance of finding a match between

a crime scene sample and someone in the

offender database—is 10%. Suppose that

Analyses of the DNA databases maintained by

criminal justice systems might enable criminals

to be caught by recognizing their kin, but this

raises civil liberties issues.
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among criminals who are not (yet) in the data-

base themselves, even 5% of them have a close

(parent/child or sibling) relative who is. From

our projections that up to 80% (counting the 10

best leads) of those 5% could be indirectly

identified, it follows that the kinship analyses

we describe could increase a 10% cold-hit rate

to 14%—that is, by 40%. There have been

30,000 cold hits in the United States up to now

(5). Kinship searching has the potential for

thousands more. 

Success of kinship searching depends most

saliently on a close relative of the perpetrator

actually being in the offender database. Studies

clearly indicate a strong probabilistic depend-

ency between the chances of conviction of par-

ents and their children, as well as among sib-

lings (21). Consistent with these studies, in a

U.S. Department of Justice survey, 46% of jail

inmates indicated that they had at least one

close relative who had been incarcerated (22).

Such observations do not define or delineate

the possible complex roles of genetics, envi-

ronment, and society in criminal behavior. 

The widespread implementation of genetic

kinship analysis for indirect database searches

would represent a critical shift in the use of

government forensic data banks, as they could

identify, as potential suspects, not just those in

the database, but their close relatives as well.

Genetic surveillance would thus shift from the

individual to the family. 

Challenges to forensic DNA data banking

have been based largely on claims of U.S. con-

stitutional protections from unreasonable search

and seizure. Such challenges have not prevailed,

as the courts have ruled that the interests of pub-

lic safety outweigh individual privacy interests

(23, 24). These DNA collections have sparked

considerable controversy, especially in light of

recent trends to expand collections to arrestees

and those convicted of minor crimes and misde-

meanors (25). Although use of retained samples

for other purposes is prohibited by federal and

several state laws, sample retention also has

been a controversial practice.

Debates on the expansion of the scope of

DNA collections for offender and arrestee

databases, as well as collections of volunteer

samples, e.g., through DNA dragnets, have

concentrated on the balance between society’s

interests in security and privacy interests of

individuals who might be included in the data-

base and on the fairness and

equity of including some in

the databases but not others

(26, 27). Privacy interests

include genetic privacy [as

DNA samples can yield med-

ical and other information

(28)] and locational privacy

(where the contributor has

been and left DNA). As with

any investigative technique,

these DNA matching strate-

gies will lead to investigation

of the innocent. 

Existing state and federal

statutes do not specifically

address familial searches, and

it is unlikely such search strate-

gies were even considered at

the time original statutes were

written. Use of familial search-

ing methods described herein

could raise new legal chal-

lenges, as a new category of

people effectively would be

placed under lifetime genetic

surveillance. Its composition would reflect

existing demographic disparities in the crimi-

nal justice system, in which arrests and convic-

tions differ widely based on race, ethnicity,

geographic location, and social class. Familial

searching potentially amplifies these existing

disparities. These issues need to be confronted,

as widespread use of various familial searching

tools, including formal kinship analysis, is

foreseeable. The de facto inclusion of kin into

DNA data banks may lead some to oppose

familial searching. It may lead others to support

calls for a universal DNA database (29), which

to date have been rejected. Other options

include limiting familial searching methods to

investigation of the most serious crimes and

defining statistical thresholds that minimize

intrusions on innocent parties (30). 

The rapid proliferation and expansion of

DNA collections along with the results of our

analyses require careful consideration of the

implications of familial searching methods.

Every agency or country considering such

methods should evaluate attendant policy, eth-

ical, and legal implications, in addition to their

valuable investigatory potential.
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Finding the genetic needle in a large haystack. The probability of
identifying a close relative (i.e., parent/child) of a known offender by
kinship searching is shown. Crime scene evidence would be searched
against each profile in a simulated offender DNA database. A parent/
child would be identified 62% of the time as the very first lead, and
99% of the time among the first 100 leads. Although these familial
searching methods do not invariably distinguish parent/child from sib-
lings, they have a high chance of identifying close relatives, if they exist,
among the database samples with the highest LRs. 
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Materials and Methods 
We performed computer-modeling experiments to assess chances of identifying, in a DNA 
database, a biological relative of the owner of a given multiple locus STR profile. Model 
parameters considered were the nature of the genetic relationship, and the size of the database. In 
the final section we also evaluate impact of the incorporation of geographic information on the 
effectiveness of familial searching. 

 
Forensic Mathematics of Familial Searching 

We performed computer simulations using published data (S1) of U.S. Caucasians to predict the 
effect of the following situation: 

1. There is a computerized database of 2,500,000 DNA profiles {Di} representing the 
catalogued convicted offenders of the United States. 

2. Each DNA profile comes from one or another of 50 "states" of equal size, 50,000 
convicted offenders each. Sti is the state corresponding to offender Di. 

 A relative—son or brother—of someone with profile Dj in the offender databank (from 
state Stj) commits a crime in some state St, leaving his DNA profile C. We modeled the 
parentage and the sibling relationships as separate experiments, but of course in practice one 
would be quite satisfied to find either or any relative at all. In real life it will occasionally happen 
that uncle-nephew or even cousin relationships will chance into the sibling net if the genetic 
sharing between the pair is more than usual. 

 We considered, but have not modeled, the idea of looking for a pair of related two 
offenders who simultaneously resemble a crime stain profile. The confidence of a true, rather 
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than spurious, relationship would be much greater in such a circumstance, and indeed, this idea 
was used to good effect in screening for identifications of World Trade Center victims (S2, S3). 
In practice, genealogical information about offenders is not now available in a fashion that could 
be easily be integrated with the offender databases. There is, though, no cost and some possible 
benefit to noting coincidence of last names in the offender database. 

We consider several experiments with various assumptions about the relationship between St and 
Stj 

3. The profile C is compared with all the profiles Di using kinship analysis. Certainly, some 
Di who are not related to C will, nonetheless, appear related by chance. 

4. The individuals Di are examined in priority order according to a reasonable strategy. 

We asked how many leads would need to be examined before the actual family member was 
found. That is, how far down the list of examined Di will the proxy relative profile, Dj, be? 

For computerized Monte Carlo simulations (S4) to evaluate the foregoing, 

I. First simulate a database: 

1. A databank of 2,500,000 offender/arrestee DNA profiles, each of 13 "CODIS" loci, are 
generated by simulation, alleles being chosen according to frequencies from standard 
population data (S1). The simulation assumes random mating, a slight simplification that, 
in principle, biases toward making true relatives easier to find. The bias is small, 
however. 

2. The DNA profiles are divided into 50 "state" databases of 50,000 profiles each by 
randomly labeling 50,000 of them as from "Alabama," the next 50,000 as from "Alaska," 
etc. 

II. Then, repeatedly simulate a crime investigation strategy using family searching: 

1. A DNA profile, C, of a relative representing a novice (previously not catalogued) 
criminal—either sibling or child (depending on the experiment) of some offender 
databanked person Dj—is generated in accordance with Mendelian inheritance 
and population STR frequency data (S1). 

2. The “crime” is assigned to a state St, where St is more or less likely to be Stj, 
depending on the geographical component of the experiment. 

III. For each “crime,” we record the difficulty of finding the true relative using family 
searching: 

1. The “crime” scene DNA profile, C, is compared with that from every Di and the 
kinship likelihood ratios Li (parentage—evaluating father-son relationship) or Si 
(sibling), depending on the experiment—are calculated. One of these—the one 
with index j—represents a true relationship, which is typically a large number. 
The rest represent false relationships and so are mostly small, although some of 
them may also be large. Figure S1 compares the distributions and illustrates the 
idea that they overlap somewhat. 
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2. Further, a geographical likelihood ratio, Gi, is computed whose value depends on 
the relationship between Sti and St. 

3. An overall likelihood ratio for individual i is obtained as Li × Gi (or Si × Gi) and 
these are sorted by size, largest first. 

4. We record the position in the sorted list of individual j. This is the number, k, 
representing the number of leads pursued to find the true relative of the 
perpetrator. 

IV. The method described above for the Monte Carlo simulation requires the evaluation of 
millions of kinship likelihood ratios per crime, hence, trillions of computations in order to 
simulate millions of crimes. This was reduced to a more feasible computation, as follows: 

1. Generate 2,500,000 families. For each family, two parents are generated at 
random, and then two children are generated by selecting random alleles from 
each parent. 

2. Use the families generated above to compute four likelihood ratios (LRs) within 
each family f: 

a. Lf, the paternity index between true father and son (one parent and one child) 

b. Sf, the sibling index between the two true siblings 

c. NLf, the paternity index computed between the unrelated parents 

d. NSf, the sibling index computed between the unrelated parents 

The definition of the relationship LRs is as follows. Let E represent the statement 
that two given people have the respective genotypes of the two people mentioned 
in any one of points a-d above, let “relationship” mean that a parentage or sibling 
relationship, as the case may be, exists between two people. Then 

L = Prob(E | relationship) / Prob(E | no relationship) and the same for each of the 
LRs. 

Details of the calculation are below. 

The above four distributions are shown in Fig. S1. The only purpose of the families was 
to compute these LR distributions used as described below; these families then have no 
further purpose for the simulations. 

3. To simulate a crime by a son of a convicted offender, of the necessary 2,500,000 
kinship indices Li between C and Di, one—representing the true-relative index—
is chosen from among the set {Lf} and the rest are the NLi. These likelihood ratios 
are then rank ordered. The same process is followed to generate a set of likelihood 
ratios for a potential sibling relationship. 

Thus, the simulation is rather abstract. There are no longer any particular profiles 
that can be identified as C or as Di. Instead, we only model likelihood ratios. In 
particular the true-relative index arises by taking C as the child of some family f; 
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the false-relative indices are calculated from some altogether different pairs of 
people, not including C. 

As a check that this method is not biased, we calculated 100 k-values using the 
direct procedure described above in section III. Their distribution is 
indistinguishable from the distribution of several million k-values using the 
method described here. 

V. Computation of likelihood ratios 

1. A unified method for evaluating two-person kinship indices is given in (S3). We 
refine the method to account for mutation, which may be important in calculating 
the indices {NLi} as follows. 

2. To compute a kinship likelihood comparing C with D at a particular locus, denote 
the genotype of C as ab; that of D by cd. Define variables uh for the four “mating 
combinations” 1, ac; 2, ad; 3, bc; and 4, bd. If the two alleles in the i-th pair are 
the same type, then ui is the reciprocal of the frequency of that allele. If they are 
different, then ui is the probability that one would mutate to the other during 
meiosis between C and D. We incorporate a mutation rate of 1% for the 
simulations, a generously high figure for forensic STR loci. In real life, mutation 
must be included in the LR evaluation to avoid overlooking a few percent of real 
fathers, but the higher the mutation rate the more the false-parentage indices 
{NLi} are inflated, so the less conspicuous the true-parentage index L becomes. 
Hence, our mutation model is conservative, biased against finding the true parent 
or child. 

Let U be the average (u1 + u2 + u3 + u4)/4. U is the likelihood ratio by which the 
genotype information at the locus supports a father-son relationship between C 
and D. Multiplying across loci gives overall likelihood ratios Li or NLi as above. 

Also, let W be the average between-individual product (u1u4 + u2u3)/2. Then the 
likelihood ratio by which the genotypes at this locus support a sibling relationship 
between C and D is ¼ + ½U + ¼W. (The coefficients are the probabilities for 
siblings to share 0, 1, or 2 alleles identically by descent.) Multiplying these across 
loci gives Si or NSi as above. 

We evaluated the magnitude and the rank-order of each of these likelihood ratios, 
which are usually much higher for close relatives than for unrelated pairs. 
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Fig. S1.  Results of Monte Carlo simulations showing distributions of paternity and 
sibling likelihood ratios [paternity indices (PI) and sibling indices (SI), respectively] 
between related and unrelated pairs obtained by generating 2,500,000 pairs of each type. 
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VI. Geographical modeling experiments 

A crime is committed in state St; a databank person D comes under consideration as a 
possible proxy relative and D is from a possibly different state Su. For a person unrelated 
to the crime, the probability to come from Su is 1/50, since “states” in the model are all 
the same size. For a proxy relative however, the probability x to come from Su is larger 
for Su proximate to St. Thus, the geographical information about D supplies some 
information as to whether D is a true relative; in particular, the “geographical” supporting 
likelihood ratio is G=X/Y, where 

X = Prob(D is from Su | D is a true relative of the crime committed in St) = x; 

Y = Prob(D is from Su | D is unrelated to the crime committed in St) = 1/50. 

i.e., G = 50x. 

1. A preliminary experiment (“50k database”) assumes all crime is intrastate. The 
crime state St is chosen to be the same as Stj, the state of the true relative. 
Therefore Gi = 50 for each of the 50,000 offenders in St and Gi = 0 otherwise. 

2. At the other extreme (“2.5m database”), assume crime is geographically random. 
Then Gi ≡ 1 and the effect is to model a single very large state. On average there 
will be 50 times as many false leads impeding the search for the true relative as in 
the preceding case. 

3. Finally we introduce a realistic model for G, namely 

a) x = 85% that the true relative will be in the same state as the crime.  
G = 50 × 85% = 85/2. 

b) 12% that the true relative will be in one of the 4 neighboring states, hence 
x = 3% for each one. G = 3/2. 

c) 3% that the true relative will be in one of the 45 “remote” states, hence, 
 x = 1/15% for each one. G = 1/30. 

We considered several additional experiments, each evaluated using the realistic G: 

4. All simulated crimes occur in the state of the relative. It is still a bit harder to find 
the relative than in the first case because, although the G ratios depress the LR's 
of the out-of-state (false) leads, a few of them are still large enough to dilute the 
list of leads. 

5. All simulated crimes occur in a state neighboring the state of the relative. In this 
unrealistic and difficult situation, the LR for the true lead is always depressed by 
3%/85% compared with false leads from the crime state. 

6. The simulated crimes are distributed realistically according to the same model as 
that for G—85% in the state of the true relative, etc. Consequently, catching the 
perpetrators is not much harder than in experiment VI.1 or VI.4. Figure S2 shows 
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experiments VI.1 (50k database), VI.2 (2.5m database) and this experiment, VI.6 
(“national”). 
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Fig. S2.  Probability of finding a true relative in the convicted offender database of the crime scene 
DNA profile, assuming such a relative exists, within the first k leads investigated. “Leads” are 
defined by computing likelihood ratios for a parentage or sibling relationship between crime stain 
and each convicted offender, possibly modified by a “geographic” factor. 
 
Three pairs of simulations are shown: one pair modeling a “state” database of 50,000 offenders; a 
pair of larger homogeneous databases of 2,500,000 offenders—comparable in size to the combined 
U.S. National DNA Index System (NDIS); and a realistic “national” model representing 2,500,000 
offenders comprised of 50 “states” and with LRs calculated according to modeling assumptions 
that criminals preferentially offend near the state in which their relatives reside. 

 

207



 8

 

VII. Prediction and practice 

In practice, a computerized family search of a crime scene DNA profile against a DNA 
database of convicted offenders will produce a collection of leads, each of which with an 
associated LR. We are not suggesting that investigators adopt a policy of following up on 
the first 10 leads or any other number of leads. Rather, the investigator will naturally 
make a judgment depending on the sizes of the LRs. We have discussed incorporating 
geographic information as well as genetic into the LRs, and the investigator may roughly 
adjust the LR further if any additional factors seem relevant. Then, probably through a 
rule of thumb that in effect implements Bayes’ Theorem, the LR is in effect interpreted as 
an approximate posterior probability. The underlying mathematical thinking is roughly as 
follows: 

1. There is some probability e (for relative exists) that the perpetrator of the crime, not 
himself in the offender database, has a close relative who is. As a starting point we might 
guess that this probability is related to the 40% or so chance that an offender has a 
relative in jail—perhaps it is much less than that, but we assume that it is substantial in 
the sense that a worthwhile fraction of the time kinship searching in the database will be 
effective. 

2. Any given offender in the database has some small prior probability to be the relevant 
relative; summed over the entire database these probabilities total e. Taking the simple 
approach of distributing the probability, e is distributed equally over N offenders, the 
prior probability is e/N for each one to be the relevant relative. 

3. On that basis, a likelihood ratio L supporting a particular offender as a relative of the 
crime stain corresponds to posterior odds Le/N—essentially this is Bayes’ Theorem stated 
in terms of odds. Probability = Odds/(Odds + 1), so odds of 1 corresponds to a 
probability of 50%, which surely indicates a worthwhile suspect. Whether odds of 1/10 or 
1/100—for such small numbers odds and probability are approximately equal—are 
worthy of interest depends on available resources, the cost of pursuing a lead, and the 
importance of the case. 

Large LRs—substantial compared with the size of the database—as a rule may serve to 
identify the most worthwhile suspects. Hence, in practice, the criterion for pursuing a 
lead would be closely related to the size of the LR. 
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Background
Forensic DNA Mixtures
A DNA mixture refers to a biological sample that origi-
nated from two or more donors and is determined after
a DNA profile is generated. Mixture evidence has always
been a part of casework; however there are indications
that the fraction of samples presenting as a mixture may
have increased, presumably due to changes in method-
ology, sampling strategies, types of cases (e.g., high vol-
ume crime). A retrospective study over a 4 year period
in Spain [1] found, in the early years of short tandem re-
peat (STR) typing, that nearly 95 % of casework samples
produced single-source profiles. Initially most mixtures
were derived from sexual assault evidence, fingernail
cuttings taken by police or at autopsy, from products of
conception, and other similar materials. Mixtures from
such evidence, combined with the sensitivity of detection
of kits at that time, commonly involved only two con-
tributors and one of them (e.g., in sexual assault evi-
dence the person from whom the sample was obtained;
in products of conception the biological mother) was
“known” and the remaining part of the DNA mixture
profile could be inferred to have originated from the sec-
ond person (i.e., possible person of interest or foreign
contributor) [2]. Evaluation of such evidence is, accord-
ingly, comparatively straightforward as the amount of
DNA is typically ample, contributions from different in-
dividuals are readily evaluated, and the allelic contribu-
tions to the DNA evidence of the known individual can
be easily “subtracted” from the DNA mixture profile.
In current forensic investigations DNA mixtures occur

commonly [3]. Moreover, crime laboratories are being
asked to evaluate many more poor-quality, low-template,
and complex DNA mixtures. In addition, the forensic
community is utilizing methods with an increased sensi-
tivity of detection due to improvements in DNA extrac-
tion methods, enhanced multiplex kits, and use of
increased number of PCR cycles (or other manipula-
tions) which in turn enable analysis of more challenging
and complex mixtures.
At this time, the most commonly used method for

forensic evaluation of DNA evidence is the assessment of
short tandem repeat (STR) polymorphisms present at
multiple distinct genetic loci [4–6]. The amplified prod-
ucts are separated by size using capillary electrophoresis
(CE). DNA sequencing also can be used for assessment of
STR alleles as well as mtDNA types [7, 8]. After STR ana-
lysis, the presence of three or more allelic peaks at two or
more genetic loci or peak height differences that are
greater than a defined heterozygote peak height ratio are
indications that multiple donors contributed to the spe-
cific tested DNA sample. A “complex DNA mixture” may
contain more than two donors, one or more of the donors
may have contributed a low amount of DNA template, or

the sample may be somewhat degraded. Low amounts of
input DNA will present random (stochastic) effects during
DNA amplification on results of STR testing which in turn
can lead to failure to detect some or all of the alleles of a
true donor (i.e., allele drop-out) [9, 10].
The combined probability of inclusion (CPI) [3, 11, 12]

is the most commonly used method in the Americas, Asia,
Africa, and the Middle East to assign the weight of
evidence where a probative profile is obtained from an
evidentiary sample. The CPI refers to the proportion of a
given population that would be expected to be included as
a potential contributor to an observed DNA mixture. The
complement of the CPI is the combined probability of
exclusion (CPE). Profile interpretation and CPI calculation
involves three steps: assessment of the profile, comparison
with reference profiles and inclusion/exclusion determin-
ation, and calculation of the statistic.
Prior to comparison with known profiles, peak heights

are used to determine whether contributors (i.e., major
and minor) can be distinguished. When a known indi-
vidual’s DNA can reasonably be expected to be present,
the known contribution can be “subtracted” [13]. When
a known cannot be excluded, the calculation is per-
formed for the evidentiary profile irrespective of any
known contributor types, etc.).
The advantages of the CPI approach are thought to be

its simplicity and the fact that the number of contribu-
tors need not be assumed in the calculation. However,
even with simplicity, recently, in the U.S., interpretation
protocols used for DNA mixtures using the CPI method
have been criticized when applied to forensic mixtures
for which it is not suited, highlighting issues of effective
communication and technology transfer to the end users
of the forensic science community [14]. One should be
wary of deceptively simple solutions to complex prob-
lems as it is possible that the perceived simplicity of the
CPI statistic has led in some instances to incorrect appli-
cations of the approach. While the number of alleles is
used to generate a CPI statistical estimate, it is incum-
bent upon the user to evaluate a mixture based on the
possible genotypes of the contributors and to consider
the potential of missing data (i.e., allele drop-out) based
on peak height observations at other loci in the profile
and the possibility of allele stacking.
If the DNA crime stain profile is low level, then possibil-

ity of allele drop-out should be considered. If allele drop
out is a reasonable explanation for the observed DNA re-
sults, then the CPI statistic cannot be used at those loci in
which the phenomenon may have occurred. The formula-
tion of the CPI statistic requires that the two alleles at each
locus of the donor being considered must be above the
analytical threshold. Hence, if a profile, or a component of
it, is low level, additional considerations are needed to en-
sure that allele drop-out has not occurred at this locus.
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While interpretation of a mixture prior to a statistical
calculation requires the direct use of peak heights, the
assumed number of contributors, the genotype of known
contributors or the genotype of persons of interest
(POIs), the CPI calculation, in a strict sense, does not
require such consideration [13, 15, 16].
The authors recommend moves in favour of using the

likelihood ratio (LR) approaches and laboratories have
been embracing LR application [17–19]. Use of the LR
also must consider the possibility of allele drop-out; but
the LR approach has more flexibility than that of the
CPI to coherently incorporate the potential for allele
drop-out in complex mixtures (i.e., the so-called prob-
abilistic genotyping methods).
If a lab chooses not to convert to using LRs, or if it

does intend to convert but is using CPI in the interim, it
remains necessary to ensure that when the CPI is used it
is applied correctly.
Herein a more explicit description of a DNA mixture

protocol is offered with recommendations for applying
the CPI. While the approach described herein overall is
not a completely new approach to the use of the CPI, it
has become essential to formalize the protocol so that
proper statistical analyses can be performed when
needed in courtroom proceedings. This protocol is pro-
vided as one that should be used for applying the CPI
when needed.
Calculation of the CPI involves a statistical model that

returns an estimate of the sum of the frequencies of all
possible genotype combinations included in the ob-
served DNA mixture. While the computation of the stat-
istical estimate, itself, does not require assumptions
about the number of contributors, an assumption of the
number of contributors is necessary to help inform deci-
sions about whether allele drop-out is likely at particular
loci in the evidentiary sample. For example, if only four
allelic peaks appear at a locus in a profile assumed to be
from two donors, then it is reasonable to assume that
allele drop-out has not occurred at that locus.
That there is no published unifying protocol for use of

the CPI for evaluation of forensic DNA mixtures has led
to some confusion among forensic practitioners on its
proper use. Accordingly a detailed protocol is provided
herein to guide the community to reduce variation in
interpretation and to promote a more defensible ap-
plication of the CPI. Three publications describe the
use of the CPI [13, 20, 21]. All three of these docu-
ments correctly recommend that practitioners should
not use (i.e., should disqualify) any locus from the
CPI calculation that shows, upon evaluation of the
DNA results, that allele drop-out is possible. More-
over, all three support the concept that loci that are
omitted for calculation of the CPI statistic may still
be used for exclusionary purposes.

Given emerging criticism of methods used in forensic
DNA mixture analysis, interpretation and statistical
evaluation - particularly in the U.S. - it is timely to
revisit and reinforce the foundational principles of inter-
pretation of mixtures and subsequent computation as it
relates to the CPI (or CPE). The authors recognize and
advocate the community as a whole move towards the
use of probabilistic genotyping methods [9, 17, 22, 23]
with proper validation. However, in the interim, it has
become evident that a specific CPI protocol is needed to
guide practitioners who currently use it and for re-
analysis of past cases in which use of the CPI method
may not have considered the guidelines detailed herein.
All methods, including probabilistic genotyping and the
CPI-based approach, require the ability to deconvolve
mixtures.
It is not possible to prescribe rules for every conceiv-

able situation; therefore, it is essential that application of
the CPI be performed by well-trained professionals using
their judgement and knowledge under the spirit of the
guidelines provided herein, their professional education,
and relevant experience. Lastly, the protocol described
herein is a guideline and does not preclude alternate
acceptable methods to interpret DNA mixture evidence
as long as the rules applied are always held subservient
to the foundational principles involved in proper mix-
ture interpretation.

Methods
Interpretation and application of CPI
Interpretation of a DNA mixture should not be done by
simply counting observed alleles. Efforts to deconvolve a
mixture into single contributors are advocated where
possible [2, 13, 24–26]. If a probative single source
profile can be determined at some or all loci then a
single-source statistic may be used to calculate a prob-
ability estimate (or LR) for that observed profile. This
single-source profile may be a deduced major or minor
contributor or a deduced foreign contributor by sub-
tracting an assumed known contributor’s alleles.
One caution is that single source statistics at some loci

and CPI statistics at other loci should never be com-
bined into one statistical calculation [13]. Either use only
those loci that enable a single-source deconvolution or
the loci that qualify for a CPI calculation. If the two op-
tions are investigated, then the statistic with greatest
probative value (i.e., the lower probability of the RMP or
CPI) should be reported in order to make optimal use of
the data available.

Rules for qualifying STR loci for use in CPI/CPE
calculations on forensic DNA mixtures
The procedure for DNA mixture interpretation using the
CPI approach assumes that a laboratory has an established
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valid analytical (or detection) threshold (AT), stochastic
threshold (ST), stutter filter values (SF), and minimum
peak height ratio(s). As PCR is “semi-quantitative” STR
allelic peak heights are approximately proportional to the
amount of DNA from each donor [2, 24]. One might be
able to assume that the peak heights may be equivalent at
every locus with very pristine (un-degraded) biological
samples, but interpretation should be made on the result-
ant electropherogram [27, 28]. Typically, across an entire
DNA profile, there is a downward trend in peak heights
such that longer length PCR amplicons, and therefore the
alleles contained within, may exhibit shorter peak heights.
This phenomenon is referred to as a “degradation slope”
(or “ski slope”).

Impact of the number of contributors on DNA mixture
interpretation
DNA mixtures involve two or more donors. It is incum-
bent upon the DNA analyst to carefully assess and state
the assumed number of contributors to a profile, even
when using the CPI. The SWGDAM STR Interpretation
Guidelines [21] 3.4.1. state “For DNA mixtures, the
laboratory should establish guidelines for determination
of the minimum number of contributors to a sample.”
While we agree generally, the SWGDAM guidelines are
not helpful for the evaluation whether allele drop-out
may have occurred. An actual number of contributors,
not a minimum number, is needed, as a different num-
ber of contributors for the same DNA mixture will result
in more or less allele drop-out to explain the observed
profile. Consider, for example, a mixture profile with
exactly 4 alleles at every locus, under the assumption of
a two-person mixture there is no evidence of allele
drop-out. However, if the assumption is that there are
five contributors for the same mixture profile, then
probability of allele drop-out is extremely high.
Each donor may contribute 0, 1, or 2 alleles at each

genetic marker (locus) tested (with rare occurrences 3
alleles per locus). Any of the observed peaks (true allelic
or backward/forward stutter) may overlap with a peak(s)
from the same or another donor of the mixture. When
allele or artefact sharing occurs there is an additive effect
of the two or more peaks, termed “allele stacking” or
“allele masking”. As the number of potential contribu-
tors increases, so does the uncertainty in accurately de-
termining the true number of contributors [29]. For
example, based on the total number of alleles observed
across an entire STR profile, it can be extremely difficult,
if not impossible, to distinguish a five-person from a six-
person DNA mixture and in a number of cases even a
three-person from a four-person mixture [29].
These guidelines do not describe in detail how to de-

termine the number of contributors, as a minimum re-
quirement, the number of alleles at each locus and their

peak heights should be considered when assigning the
number of contributors. Because of the quantity and
quality of the DNA being analysed, some loci may
meet the determined number of contributors and
some may not. For those loci that do not fit the best
estimate of the number of contributors, there should
be evidence of low signal and/or degradation, which
would render the specific locus (or loci) inconclusive
for the CPI calculation. Testing additional STR loci
may reduce the uncertainty in estimating the potential
number of contributors [29]. In addition, challenges
arise when close biological relatives have contributed
to a mixture or if the DNA is somewhat degraded.
Donors to a mixed DNA profile may be referred to
as major, minor, and “trace” indicating the relative
proportions of their peak heights. For practical pur-
poses minor and “trace” can be considered together
as lesser contributors compared with a major contrib-
utor(s) of a mixture. In some situations alleles may
be missing (i.e., have “dropped out”) in evidentiary
samples [30–32].

Stutter
Stutter, the inherent by-product of slippage during amp-
lification of STRs, adds complexity to mixture interpret-
ation. Typically, interpretation of whether a peak is
solely stutter or stutter along with an allele from another
contributor arises when a minor or trace contributor
peak(s) is observed at a locus (or other loci) that is simi-
lar in height relative to the stutter of the major contribu-
tor alleles at the locus. These peaks and their heights are
used to help determine whether to qualify or disqualify
the locus for use in the CPI calculation.

Stochastic effects
Random variation in peak heights is an inherent prop-
erty of current DNA typing methodologies. These ran-
dom variations of peak heights within an individual STR
profile or between replicate samples are known as sto-
chastic variation. As the quantity and quality of the in-
put DNA decreases stochastic effects can increase.
These effects manifest as variation in peak height
between the two peaks at the same locus in a heterozy-
gote or the variation of allele peak heights from the
same donor at different loci across the degradation slope
line. Such allele peak height variation arises from several
factors:

1) Sampling of template from the extract for the
aliquot used for the PCR [33],

2) The greater stuttering and lower amplification
efficiency of larger alleles (or template accessibility
during PCR), and

3) Quality of the template DNA.
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It is likely that most of the variation in allele peak heights
results from the sampling of template [34, 35] and quality
of the sample, but variation during the PCR also contrib-
utes, especially with very low template DNA. If the template
level is low in the DNA extract then relative variability in
the peak heights can be large. This variability is empirically
observed and is predicted [36–39]. Because of the strong
linear relationship between template (or, more correctly,
effective template) and allele peak height, peak height in
the actual profile has been a reliable indicator of the pres-
ence of stochastic effects and, as such, has been a good in-
dicator for establishing a stochastic threshold (ST) [40, 41].
The ST is the peak height value(s) above which it is

reasonable to assume that allele drop-out of a sister allele
of a heterozygote has not occurred at a locus [40, 41]. The
ST must be determined empirically, based on validation
data derived within the laboratory and specific to a given
STR kit and analytical instrumentation. Although a binary
approach, use of a ST has been deemed important to more
formally assess potential allele drop-out. There are several
ways in current use to assign a ST (see the Appendix for
discussion on setting a ST). A formulaic derivation of the
stochastic threshold is displayed in the Additional file 1.
Application of a ST is straightforward for single-

source DNA profiles. If a single allele is observed and its
peak height is below the ST it is considered possible that
a sister allele at that same locus may have dropped out.
In contrast to single source samples, in DNA mixtures
any given allele peak may actually represent a composite
of allele peaks (and depending on position can include
stutter peaks). Because of the potential of allele sharing
among different contributors to a DNA mixture and the
accompanying additive effects in peak heights, a peak
height above the ST does not necessarily assure one that
a sister allele has not dropped out at that locus. Analysis
of the full profile is required to assist in the determin-
ation of potential allele drop-out.
Laboratories typically apply a ST for interpretation

using a peak height threshold determined based on
validation experiments. If the same ST peak height is
used across all loci in an entire DNA profile, for many
cases involving low level or degraded samples, the loci at
the low molecular weight end of the profile (i.e., the
smaller amplicons) can exceed the ST whereas at the
higher molecular weight end (i.e., the larger amplicons)
they may straddle or fall below this threshold.

Role of STR peak heights and PCR amplification stutter
artefacts
STR allelic peak heights are approximately proportional
to the effective (i.e., amplifiable) amount of DNA from
the donor [2, 24]. Typically, across an entire DNA pro-
file, there is a downward trend in peak heights such that
longer sized PCR amplicons, and therefore the alleles

contained within them, may exhibit shorter peak heights.
Such general peak height behavior and locus-specific
performance should be considered in DNA mixture
interpretation. The possibility of allele dropout at any
particular STR locus is assessed, in part, by use of a ST.
The phenomenon of allele drop-out was first docu-
mented in the early days of PCR-based typing [10, 42].
Indeed, the Scientific Working Group on DNA Analysis
Methods (SWGDAM) recognized the use of a ST and
stated in [21] Section 3.2.1: “The RFU value above which
it is reasonable to assume that, at a given locus, allelic
dropout of a sister allele has not occurred constitutes a
stochastic threshold.”
Each STR allelic peak may be associated with one

backward stutter peak and occasionally a lower signal
forward stutter peak [17, 41–44]. At some loci double
backward stutter and “N-2” stutter are observed. There-
fore, analysts should be familiar with the nuances of
each STR marker. In some situations it may be possible
for the stutter peaks from one donor to exhibit a similar
height to the allelic peaks from another donor. In such
instances the potential allele peaks may not be distin-
guishable from stutter.
Consider a case where it is ambiguous whether a peak

is stutter or an allele. In such an instance a contributor
with an allele in this ambiguous position would not be
excluded. The appropriate inclusion statistic for this
locus then includes the allele probabilities for the
ambiguous peak positions in the summation for the CPI
calculation [13]. Subtraction of the stutter component
may assist in determining the signal from the allelic
component of that peak. It might be possible to deter-
mine that such peaks must be stutter by assuming a cer-
tain number of contributors, or a number of minor
contributors. For example, if it is reasonable to assume
that there is one minor contributor, and two minor
allelic peaks already have been identified, then other
small peaks in stutter positions can be assumed to repre-
sent true stutter.

Results and discussion
Proposed guidelines for an approach to DNA mixture
interpretation
The generalized approach is described as follows:

1) Apply a stutter filter as normal and remove any
artefacts such as pull-up and spikes.

2) If a single source profile may be deduced from the
mixture, then do so. This single-source profile may
be a deduced major or minor contributor or a
deduced foreign contributor by subtracting an
assumed known contributor’s alleles.
Approaches for calculating single-source statistical
estimates of a profile probability can be found in the
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National Research Council Report [46]. The random
match probability (RMP) describes the estimate of
the probability that a randomly selected unrelated
person would match the deduced single-source
(major or minor) profile from the mixture. If a de-
duced profile is incomplete at any locus (e.g., one
obligate allele, but not the other) is deduced, then
this uncertainty should be recorded by some nomen-
clature such as allele “F” or “any” or some other des-
ignator. Often the 2p rule is applied for modified
RMP calculations at those specific loci [45, 46]. It is
reasonable when interpreting a mixture to “subtract”
the profile of any donor who could reasonably be ex-
pected (or is assumed) to be present in the sample.

3) If no single-source profile could be deduced or there
is some interest in interpreting irresolvable compo-
nents of the mixture, the CPI approach can be
invoked.

To formalize the interpretation the overriding principle
(P) for use of loci in CPI calculations is:
P1: Any locus that has a reasonable probability of allele

drop-out should be disqualified from use in calculation
of the CPI statistic.
All guidelines that follow are subservient to P1. Failing

to consider the potential of allele drop- out when there
are no detectable peaks between the AT and the ST has
allowed the often misguided concept to develop that if
all observed peaks are above the ST, then the locus
unequivocally can be used.
We cannot prescribe what is a “reasonable probability”

as the probability relies on the validation performed by
the laboratory and on what ST value has been applied
(could be overly conservative). However, if a numerical
estimation is sought then one could consider allele
drop-out no higher than 0.01 being a reasonable value
for addressing uncertainty.
With one exception the approach to DNA mixture

interpretation should never trump P1. The exception to
P1 (termed modified or restricted CPI) is an interpret-
ation that can apply to a portion of a profile as opposed
to the entire profile. This scenario sometimes occurs
where the mixture profile is comprised of multiple major
contributors and minor (or trace) contributors where
the majors can be resolved readily from the lesser con-
tributing alleles (for example, two major contributors
and one minor contributor – (see the section on a major
cluster, R4) [13, 24, 30].

Rule 1 (R1) locus qualifying rule
A locus is included for use in a CPI calculation if allele
drop-out is considered to be highly unlikely. Only quali-
fied loci are used in the calculation of the CPI statistic
(Figs. 1 and 2).

Guidance (G) for R1.
G1.1: Any locus with an allelic peak height below the

ST and above the AT is disqualified for a CPI
calculation.
For example, as shown in Fig. 2, this Rule would dis-

qualify loci D3S1358, D16S539, CSF1PO, and TPOX
(n.b., under the reinstatement rule described below in
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Fig. 1 A depiction of the TPOX locus in an assumed two person
mixture. Threshold parameters in this example are: ST = 300 and AT =
50 RFU. If the overall profile supports the best assumption of a two-
person mixture, then plausible genotype deconvolution should
proceed considering a two-person contribution. The ratio of allele 11:8
is ~7:1. If the contributors donated different amounts to the signal,
then plausible genotype deconvolutions to explain the mixture are 8, 8
and 11,11 and 8,11 and 11,11. There is little, if any, possibility of the
mixture being derived from an “11,11” and an “8,Q” (where Q stands
for an unidentified dropped out allele). Hence, there is no reasonable
expectation of allele drop-out, and the locus can be used in the
CPI calculation
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section R3, it may be possible to re-qualify locus
D3S1358).
A locus disqualified for a CPI statistic may still be suit-

able for an RMP calculation.
G1.2: Any locus with an observable peak(s) residing

below the AT that is likely to be a true allele(s) is dis-
qualified. A peak below the AT may be deemed to be an
allele if there is evidence of low level peaks at other loci,
the peak(s) is distinct from the local noise, is not in the
“N+ 4” (i.e., forward stutter) or “N-4” (i.e., backward
stutter) or “N-8” (i.e., −2 repeats) stutter position and
has Gaussian morphology. While peaks below the AT
are not used for comparison purposes, they might be
informative to support the possibility of allele drop-out
at the locus (or loci) being evaluated, particularly when
there are peaks below the ST (and above the AT) at
smaller amplicon loci.
G1.3: Evaluation of potential allele drop-out is not

constrained to observable peaks at a specific single
locus. Instead, a global profile evaluation is required.
Any locus that has no allelic peaks below the ST and
above the AT but may have an unseen allele(s) (based
on the peak heights of alleles at other loci) is
disqualified.
Implementation of G1.3: If there are minor peaks

below or close to the ST or below the AT at other loci,
these peaks may be indicators of the potential of allele
drop-out. These indicator peaks at other loci should be
taken into consideration for potential allele drop-out in
the specific locus being evaluated.
R2: Stutter. Additive effects for alleles overlapping with

stutter products must be considered in assessing the po-
tential for allele drop-out at a locus and indistinguish-
able stutter/allele peaks may need to be included in CPI
calculations.

R2.1 Check if a peak in a stutter position is considered
to have an allele contribution.
G2.1.1 To determine whether there is an allele contrib-

uting to a peak in the stutter position subtract the stut-
ter threshold or stutter filter value (SF) for the locus
from the peak height value for the peak in the stutter
position (SPH). The remaining value is the minimum
allele contribution (MAC).
SPH – SF =MAC
If MAC > ST, then the locus can be used for use in the

CPI calculation.
If MAC ≤ ST, then the locus is disqualified for use in

the CPI calculation.
The SF value may not represent the true stutter con-

tribution, as this value often is calculated as the mean
stutter + 3SDs. There is a reasonable expectation that
the true stutter contribution can be less than the SF
value. However, since there is no way to determine the
precise stutter contribution, using the maximum value
of stutter is advocated.
G2.1.2 The locus may be re-qualified (see exception rule

R3 below) even when the MAC ≤ ST, if there is evidence
of no allele drop-out at the locus. Evidence of no allele
drop-out could come from a deconvolution where all
minor or trace alleles have been observed or inferred
based on subtraction of an assumed known contributor’s
alleles. Determining the number of minor contributors
(and hence the number of possible minor alleles) can be
challenging with complex DNA mixtures. A peak in the
stutter position that does not exceed the SF may still have
been comprised of both stutter and an allele from another
contributor. This peak(s) should be considered potentially
allelic based on the data in the profile (Fig. 3).
R2.3 If there is no minor allele at this locus but other

loci suggest that the height of a possible minor allele at

Fig. 2 A depiction of the blue dye channel of a Globalfiler STR profile in an assumed two person mixture. Threshold parameters in this example
are: ST = 300 and AT = 50 RFU. At four out of five loci there are visible peaks below the ST that can be assigned as alleles and therefore these four
loci are disqualified (Rule 1). At the vWA locus no peaks are observed below the ST. However, allele drop-out is possible, suggesting that the vWA
locus also should be disqualified from use in the CPI calculation (note the use of Rule 3 below may allow re-qualification of the D3S1358 locus).
N.B., as emphasized in the protocol described herein, a major contributor could be determined readily across the entire profile and if attempted
all loci would be interpretable for that purpose

Bieber et al. BMC Genetics  (2016) 17:125 Page 7 of 15
217



this locus is approximately the height of a peak in a stut-
ter position, the stutter peak(s) should be included in
the summation for the CPI calculation.

R3: exception rule. Indicators that alleles below the ST did
not drop-out
It is possible to reinstate (requalify) some loci for use in
the CPI calculation. This qualification can occur for
alleles observed at a locus, dependent on the assumption
of the number of contributors to that mixture even
where the peak height of an allele(s) falls below the ST
(and above the AT). As stated above, while the number
of contributors is not taken into account when calculat-
ing the CPI, it is imperative that the number of contrib-
utors be assumed to determine the potential of allele
drop-out. For example, consider a two-person mixture
with one major and one minor contributor (Fig. 1),
and the assumption of one minor contributor reason-
ably can be made. If two minor alleles are observed,
then the locus may be used in the CPI calculation,
regardless of whether any of the minor alleles are
below the ST. In this scenario (and other similar
ones) there is no indication of allele drop-out at the
locus. Referring back to Fig. 2, this qualification
would reinstate the D3S1358 locus and allow its use
in a CPI calculation.
This approach can be extended to three-person mix-

tures if interpretation of the overall profile indicates that
allele drop-out has not occurred under an assumed
number of contributors.
G3: If a mixture interpretation suggests no drop-out,

then the locus can be used in the CPI calculation.
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Fig. 3 A depiction of the D3S1358 locus showing a two-person profile.
Threshold parameters in this example are: ST = 200 and AT = 50 RFU.
Using Identifiler Plus data [47], the stutter filter (SF) for the D3S1358
locus is recommended to be set at 12.27 %. The peak height for allele
16 is 1788 RFUs; thus the stutter threshold for a peak at position 15 is
219 RFUs. The observed peak height at position 15 is 299 RFUs.
Therefore, the MAC is 80 RFUs (i.e., 299-219 = MAC). Since 80< ST,
the potential for allele drop-out is invoked, and the locus would
be disqualified. However, if the overall profile interpretation supports a
single minor contributor, then the contributing allele at position 15
can be paired with the minor obligate allele 17 (138 RFUs), and the
locus now can be re-qualified (see exception rule R3), even though
both minor allele peak heights are below the ST. While using SWGDAM
and ISFG guidelines [18, 19, 21] this example a major profile should be
deconvolved, for demonstration purposes a CPI calculation is shown
using alleles 15,16,17,20 (the peak at 19 is assumed to represent
stutter). R2.2 If there is a minor allele of approximately the height
of a possible allelic component of a stutter peak and there is at
least one minor allele unconfirmed then the stutter peak(s)
should be included in the summation for the CPI calculation
(Figs. 3 and 4)
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G3.1: If all possible alleles are observed (e.g., a two-
person mixture and 4 alleles), then the locus can be used
in the CPI calculation.

R4: major cluster rule
If a set of peaks representing more than one donor is
distinct from one or more minor or trace peaks then the
CPI approach may be applied to the “major cluster” (see
G4.1, Fig. 5, Table 1). We outline an algorithm to confirm
a major cluster (see Appendix).

G4.1: To qualify a locus for use with a major cluster,
first there must be a clear visual distinction between
a set of large peaks and a set of trace peaks. The
principle is that all major peaks must be identifiable
and for these major peaks allele drop-out must be
deemed unlikely.
There are two aspects to this principle;

G4.1.1 Any allele peak assigned to the major cluster
must be sufficiently high that it could not have a
partner allele in the minor set, and
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Fig. 4 A depiction of the vWA locus illustrating the application of R2. Threshold parameters in this example are: ST = 200 and AT = 50 RFU. Hence
the obligate minor allele at 18 is above the ST and drop-out of its sister allele is unlikely. This locus is qualified for use in the CPI calculation. Under the
assumption of two contributors there is one minor allele unconfirmed. Both the 15 and 19 peaks are below the stutter filter (SF) and hence could be
all stutter or a composite of stutter and allele. This example illustrates the scenario where peaks in the stutter position fall below the SF. The partner to
the 18 allele must be at one of the positions 15,16,18,19, or 20. Since the minor contributor genotype cannot be resolved with sufficient confidence,
for this example the probability of inclusion is calculated as PI = (p15 + p16 + p18 + p19 + p20)

2
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G4.1.2 Allele peaks assigned to the major cluster must
be sufficiently high that allele drop-out is unlikely even
when consideration is given that the peak might be a
composite of major and minor.

G4.2: This assessment requires some level of deconvo-
lution and is more straightforward if there are only two
major profiles and one trace contributor. Consider a
locus with four large peaks and two small ones (Fig. 6).
Such a profile (at this single locus) is consistent with be-
ing from two major profiles and one trace profile. In
such a case determine that a trace peak and a major
peak cannot be misassigned. If there are only three, two,
or one major peaks present, check that any peaks
assigned as trace could not be a major peak. This
approach is best accomplished by visualizing the major
and trace peaks across the entire profile and fitting real-
istic degradation curves. If there is no distinction
between a set of large peaks and the small ones at a
locus (or loci), then assigning a “major cluster” should
not be attempted (Figs. 7 and 8).

R5. calculation of CPI/CPE
The formula for calculating the CPI has been described
elsewhere [10] (Appendix). For each of the qualifying loci
sum the allele frequencies for the allelic or potentially

allelic peaks (those peaks added by the stutter rule) and
square that value. Multiply the value of each locus that
qualified under the assumption of independence to pro-
duce the CPI (n.b., the CPE is 1-CPI).
G5.1 With the exception of using data from a reference

profile in which an assumption of one of the contribu-
tors is known, such as from an “intimate” sample
(described in G5.3), comparison of a DNA mixture pro-
file with that of a known suspect/victim or other known
POIs, when possible, should not be carried out until the
mixture evidence has been fully evaluated as described
above. Comparison of the evidence and known profiles
for inclusion/exclusion purposes is independent of the
CPI statistical calculation. Regardless, All the alleles of
the POIs should have a corresponding allelic or poten-
tially allelic peak in the qualifying loci. If the evidence
supports an exclusion, the calculation of the CPI is
unnecessary for that comparison. If there is a failure to
exclude based on genotype possibilities derived from
peak heights at qualified or disqualified loci, then a com-
putation is provided. Computation of the CPI does not
require examination of the STR profile (genotypes) of
the known individuals (suspect, victim, POIs). At the
point of computation of the CPI, the DNA mixture pro-
file is composed of qualified and disqualified loci.
G5.2 There can be only one value for the CPI/CPE

computed for each DNA mixture profile. The interpret-
ation of potential allele drop-out should be made prior,
when possible, to evaluating known reference samples.
Adjustments to fit the interpretation to reject or re-
instate a locus based on additional information from a
person of interest profile (i.e., confirmation bias and fit-
ting the profile interpretation to explain missing data
based on a known sample) are inappropriate [48–50].
G5.3 One exception to using data from a reference pro-

file is where an assumption of one of the contributors is
known, such as from an “intimate” sample. The assump-
tion of the individual(s) being a known contributor(s)
must be documented. In situations where a contributor(s)

Table 1 The peak height analysis for the STR profile shown in
Fig. 6

Locus SMP LTP LTP 2NT−Tð Þ
PHRL Pass/fail Major cluster SMP− LTP 2NT−Tð Þ

PHRL

D3S1358 1698 290 580 Pass 1118 Qualified

vWA 1648 289 578 Pass 1070 Qualified

D16S539 1386 336a 672 Pass 714 Qualified

CSF1PO 1380 206 412 Pass 968 Qualified

TPOX 1727 289 578 Pass 1149 Qualified

SMP smallest main peak, LTP largest trace peak, NT number of trace
contributors, T number of trace alleles, PHRL peak height ratio limit value.
aThe “9” peak at D16S539 may be larger because of a stutter component.
Hence LTP is 336 RFU or less

Fig. 5 A depiction of a hypothetical depiction of the blue dye channel of a Globalfiler electropherogram in an assumed two person mixture.
Threshold parameters in this example are: ST = 300 and AT = 50 RFU. A POI who is 13,13 at D3S1358 would support an exclusion with two
assumed contributors. If this POI were included then the other contributor would have to be 12, 14 at the locus with an improbable PHR
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is assumed, then subtraction of the alleles of the known
contributor(s) is justified (which also may be applied to
major cluster analyses).
G5.4 Use of the 2p rule for the CPI is not valid.
The 2p statistic was designed for single-source samples

where one allele was present at a locus and there was
strong support for allele drop-out.

Exculpatory evidence
Once the mixture has been evaluated, both the qualified
and disqualified loci should be inspected for potential
exclusionary evidence. For the qualified loci exclusionary
evidence may be based on the absence of alleles or the
absence of deconvolved genotypes in the mixture com-
pared with those of the known reference profile. If the
deconvolved genotypes of the mixture are different from
the genotype of the known comparison profiles, then an
exclusion interpretation is supported. If the locus (or
loci) was deemed disqualified for the CPI calculation,
allele drop-out should be considered when including or
excluding a potential donor.

R6. For the qualified loci exclusionary evidence exists
when the POI has any alleles not present in the crime
stain profile.
Consider the D3S1358 locus shown in Fig. 2. The rest

of the profile supports a two-person mixture. Initially
this locus would be disqualified based on having peaks
below the ST but then is reinstated because both minor
peaks are present. At this locus a POI is excluded if the
POI has any allele outside the set [12, 13, 15, 16].
R7. For loci that can be deconvolved exculpatory evi-

dence exists when the POI has a genotype not amongst
the set of supported genotypes.
Consider again the D3S1358 locus (Fig. 2). At this

locus a POI is excluded if the POI has a genotype other
than the genotypes {12,16 or 14,15}.
R8. For disqualified loci exculpatory evidence can

occur but relies on the profile, allowing for missing data,
to determine if the POI is unlikely to be a donor.
G8. The POI is unlikely to be a donor if the allele(s) con-

sistent with the POI and the total number of observed
alleles at a given locus invalidate or do not support the as-
sumed number of contributors to the DNA mixture. The

Fig. 6 A depiction of the blue dye channel of a Globalfiler electropherogram. Threshold parameters in this example are: ST = 200 and AT = 50
RFU. This example is an acceptable “major cluster”. There is one trace contributor (NT = 1). For this example a peak height ratio limit (PHRL) of
0.50 is used (See Table 1 for peak height analysis using the major cluster rules). The PHRL should be determined by each laboratory based on
validation studies

Fig. 7 A depiction of the blue dye channel of a Globalfiler STR profile. Threshold parameters in this example are: ST = 300 and AT = 50 RFU. This
example is an unacceptable major cluster. There is one minor contributor (NT = 1). The two major profiles are not much greater in height than
the minor profile
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inclusion of the POI would cause a mismatch with the
assumed number of contributors (Fig. 5). Before finalizing
an exclusion ensure that the assumed number of contribu-
tors holds throughout the profile. If that assumption is not
valid, the result may be considered inconclusive.

Conclusions
The path forward
The protocol described herein is intended to help reduce
confusion and misunderstanding in the forensic commu-
nity about how to best apply the CPI in evaluation of fo-
rensic DNA mixtures, not only for current casework but
for retrospective review of past cases. While the protocol
detailed herein is not novel in the sense that most
aspects of the CPI have been discussed in the literature,
the lack of a unifying detailed CPI protocol has led to
confusion and in some cases misapplication of this
method. For this reason it is important that a detailed
DNA mixture interpretation protocol be offered to re-
duce inter- and intra-laboratory variation in application
of the CPI. Cases for which a CPI was calculated without
considering the possible presence of allele drop-out or
other stochastic effects might benefit from a thorough
scientific review. Other cases for review could include
those in which multiple CPIs were computed on the
same mixture profile, or when confirmation bias was
possible (e.g., when “suspect-driven” mixture analysis
was performed).
In Texas, the Forensic Science Commission has been

working with laboratories to assess the DNA mixture
protocols and review the statistical analyses in selected
cases using the CPI/CPE. For laboratories or jurisdic-
tions that modify their DNA mixture interpretation pro-
tocols, either in light of this document or for other
reasons, there may be reason to review a sample of
selected pending or previously reported DNA mixture
casework. Forensic laboratories can work closely with all

stakeholders in their respective jurisdictions to address
these issues in a collaborative and constructive manner.

Appendix
Determination and use of stochastic thresholds
Several approaches have been used to determine sto-
chastic thresholds. These include:

1) Methods based on largest surviving allele,
2) Methods based on peak height ratio studies, and
3) Methods based on assigning a probability of drop-

out, Pr (D).

We have not specifically tested these different methods
against each other and hence do not recommend one
method over the other. There is a compromise required
when setting the ST: The higher that it is set the lower
the risk that dropout is actually possible, but the more
information that is wasted.
The ST must be empirically determined based on data

derived within the laboratory and specific to a given
amplification kit and the detection instrumentation
used? The laboratory should evaluate the applicability of
the ST among multiple instruments (i.e., is one CE more
sensitive than others?). If measures are used to enhance
detection sensitivity (e.g., increased amplification cycle
number, increased injection time), the laboratory should
perform additional studies to establish a separate sto-
chastic threshold(s).

1. Methods based on the largest surviving allele
In this method a study is made of DNA samples con-

structed from known donors so that the genotypes of the
input DNA are known with certainty (known ground
truth). Often these samples are pristine and single source.
Input DNA amounts that span the range over which allele
“drop-out” is expected are amplified. Loci where the

Fig. 8 A depiction of the blue dye channel of a Globalfiler electropherogram. Threshold parameters in this example are: ST = 300 and AT = 50
RFU. This example is intended to illustrate an unacceptable major cluster. There is one minor contributor (NT = 1). The two major profiles look to
be about twice the height of the minor. A PHRL of 0.50 is used for this example. See Table 2 for the peak height analysis using the major
cluster rule
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known ground truth is a heterozygote profile and where
one allele has dropped out are noted and the height of the
surviving allele is recorded. The ST is placed at some pos-
ition with regard to the height of the “surviving allele”. This
placement often is the maximum peak height observed.

While useful, the surviving allele method does not dir-
ectly address the probability of allele drop-out at the ST.
This method of determining the ST is limited by sam-
pling, such that the larger the number of samples, the
greater is the chance of observing allele drop with a
higher surviving partner peak height. Consider that a
value for ST is chosen from a dataset of size N such that
allele drop-out has never been observed with a surviving
allele higher than this threshold. It is tempting to conclude
that at this ST the probability of allele drop-out is zero. In
reality, if N is deemed large (e.g., 100 different profiles in
the stochastic range), then the probability of allele drop-
out at this ST will be small but likely not zero. In contrast,
if a much larger sample (e.g., N = 1000) is used there will
be a possibility of some surviving alleles with dropped al-
lelic (“sister allele”) partners above the previous ST.
2. Methods based on peak height ratio studies
In this method of implementing a ST, the same type of

data as described above can be used. It is valuable to
analyze down to below the AT that will be used in case-
work as this analysis helps with the average peak height
(APH) for low level data. For example, if it is proposed
to use 50 RFUs as an AT in forensic casework, then it
may be suitable to analyze samples down to as low as 20
or 25 RFUs (the “research AT”). The peak height ratio
(PHR) and the APH for each heterozygote locus then is
determined. Missing data (alleles that have dropped out
below the research AT) are input at some value (e.g.,
half the research AT) to determine the APH and PHR. A
plot then is made of PHR vs APH. A curve (the peak
height ratio limit, PHRL) is fitted to these data of the
form PHRL ¼ kffiffiffiffiffiffiffi

APH
p that captures all or most of the data.

This value should be set to capture 0.995 of the data.
This setting can be done simply by plotting the line
PHRL ¼ kffiffiffiffiffiffiffi

APH
p on the graph of PHR v APH and varying

the value for k. Once k is assigned then log ST
AT ¼ kffiffiffiffiffiffiffiffiffi

ATþST
2

p .

This equation has no algebraic solution and has to be solved
by numerical means. The probability of dropout when the
surviving peak is at the ST is approximately the fraction of
the data not captured by the fitted curve (using the recom-
mended value of 0.995 this is 0.005). This method can expli-
citly obtain the probability of allele drop-out.

3. Methods based on assigning a probability of drop-
out, Pr (D)

In this method of ST placement the same type of data
as described above can be used. As stated above, it is
valuable to analyze down to below the AT that will be

used in forensic casework. The method described in [33]
is used to calculate a function giving the probability of
allele drop-out and produces constants 0 and 1. If α is
the probability of allele drop-out accepted by the labora-

tory for the ST (e.g., 1 in 1000) then ST ¼ e
ln α

1−αð Þ−β0
β1

where β0 and β1 are coefficients from the logistical re-
gression. Timken and colleagues discuss use of a closely
similar approach [31].

If the ST is applied as is typically done (i.e., an allele
above the ST is assumed to have a partner that has not
dropped out), then the probability of allele drop-out is
technically larger by an unknown amount. This expect-
ation is because the probability of allele drop-out is
assigned from the expected height of peaks at this locus
based on the entire profile across all loci, and not simply
the height of one allele peak.
CPI/CPEThe inclusion probability also can be defined

as: the probability that a random person would be in-
cluded as a contributor to the observed DNA mixture.
The complement of the CPI is the combined probability
of exclusion (CPE). It proceeds in two steps, an inclu-
sion/exclusion phase followed by the calculation of a
statistic. When a person of interest is not excluded then:
If the mixture has alleles A1 … An then the inclusion

probability at locus l, (PIl) is PIl ¼
X
i

p Aið Þ
 !2

if

Hardy-Weinberg Equilibrium expectations are assumed.

By writing
X
i

p Aið Þ ¼ p the PIl = p2 is obtained.

The PI across multiple loci (CPI) is calculated as

CPI ¼
Y
l

PIl

A suggested algorithm for confirming a major cluster
The following algorithm is based on a valid peak height
ratio limit value, PHRL. Determine the largest trace peak
(LTP) and number of the minor or trace contributor(s) at
that locus (NT). This evaluation should be done by con-
sidering all minor or trace peaks at this locus along with
any indicator peaks (trace alleles) at other loci. Apply a
plausible degradation curve to the profile if needed. Check
that LTP is not low with regard to the trace peaks at other
loci. If it is, one can adjust its height upwards.
One way to qualify a locus for use as a “major cluster”

is to consider the smallest major peak (SMP):
The sum of the heights of all unseen trace peaks

(2NT-T), where T is the number of trace peaks ob-
served, is not expected to exceed the value computed by
LTP 2NT−Tð Þ

PHRL .

If SMP > LTP 2NT−Tð Þ
PHRL then this peak must have a com-

ponent from a major contributor in it.
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Check that this component is large enough that allele
drop-out is unlikely. This assumption of no allele drop-
out is expected to be true if the smallest major compo-
nent exceeds the ST. Test this assumption by application

of the inequality SMP− LTP 2NT−Tð Þ
PHRL > ST otherwise the

locus is disqualified.
If T = 2NT then SMP > LTP

PHRL

If the SMP is small (e.g., less than ST) it is likely that
the PHR is too large and the formulas cannot be relied
upon (Figs. 6 and 7, Table 2). While these specific rules
have not been described in detail (although inferred in
[12]) they may appear novel. However, they derive de-
ductively from the PHR. The validity of this rule relies
on the validation of the laboratory’s PHR.

Additional file

Additional file 1: A Supplemental Materials section is provided which
shows a formulaic derivation of the stochastic threshold. (DOC 251 kb)
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A comprehensive portrait of Y-STR 
diversity of Indian populations and 
comparison with 129 worldwide 
populations
Mugdha Singh1,2, Anujit Sarkar1 & Madhusudan R. Nandineni  1,3

India, known for its rich cultural, linguistic and ethnic diversity, has attracted the attention of 
population geneticists to understand its genetic diversity employing autosomal, Y-chromosomal and 
mitochondrial DNA markers. Y-chromosomal short tandem repeats (Y-STRs) are useful in understanding 
population substructures and reveal the patrilineal affinities among populations. Previous studies on 
Indian populations based on Y-STR markers were either limited to restricted number of markers or 
focused on few selected populations. In this study we genotyped 407 unrelated male individuals from 12 
states in India employing the suite of Y-STRs present in PowerPlex Y23 (Promega, Madison, WI, USA). 
These populations clustered genetically close to each other irrespective of their geographic co-ordinates 
and were characterized primarily by R1a, H and L haplogroups. Interestingly, comparison with 129 
worldwide populations showed genetic affinity of the Indian populations with few populations from 
Europe and Levantine. This study presents the first pan-Indian landscape of 23 Y-STRs and serves as a 
useful resource for construction of an Indian Y-STR database.

The male-specific human Y chromosome follows a strict mode of paternal inheritance and major portion com-
prises the non-recombining region (NRY). Y-chromosome is also widely acknowledged for its utility in providing 
one of the highest resolution tools for studying human population genetics owing to the aforementioned features 
of uniparental inheritance and non-recombining nature1. Y-chromosomal markers provide interesting insights 
into the past demographic events of a population as illustrated by several studies examining the patrilineal affin-
ities among different world populations, including India2–4.

Contemporary human populations in India exhibit rich social, cultural and linguistic diversity. Multiple 
archeological, palaeoanthropological, linguistic and genetic studies highlight India as an interesting vault of 
ancient genetic pool5,6. It is believed that the genetic diversity exhibited by Indian populations may be because 
India along with other regions of South Asia served as an important corridor for ancient human migrations7. 
Genealogical studies have discerned that the Indian subcontinent was not only a recipient but also a donor of 
the genetic material to the world6. A report by Indian Genome Variation Consortium suggests that though India 
harbors higher genetic diversity compared to various worldwide populations, Indian populations exhibit low 
levels of genetic differentiation8. In the past, several studies have already addressed the genetic affinities among 
Indian populations employing autosomal markers9,10 and the uniparentaly inherited molecular markers located 
on mitochondria and Y-chromosome11,12.

Y-chromosomal studies in various populations of India show that the few Y-haplogroups (group of similar 
haplotypes derived from a common ancestor) were autochthonous in nature and dated back to the late Pleistocene 
epoch (e.g. haplogroups H, L1, F, C)6,13. However, few haplogroups (e.g. haplogroup J) that were reported to be 
frequent in India are also traced to outside of the Indian sub-continent3. Studying the Indian population history 
has always been a challenging task owing to its past demographic events and the complex organization of the 
extant human populations. Although, studies based on autosomal data reported a North to South genetic cline 
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for non-tribal Indian populations9,14; other studies with Y-chromosomal markers were unable to corroborate such 
a cline3,11,15. Y-chromosome based worldwide comparisons of Indian populations showed their closest affinities 
with some European populations3.

In addition to playing an instrumental role in elucidating human population history; Y-STR markers were 
also widely used to study patrilineal diversity in various populations16–18. However, similar studies in Indian 
populations were confined to small restricted groups of India, which do not truly represent the genetic diversity 
possessed by them17,19. To the best of our knowledge, a comprehensive analyses representing populations from 
widely distributed geographical regions of India has not been attempted earlier employing 23 set of Y-STRs. In 
this study, we have genotyped 407 samples sourced from 12 different states (administrative provinces) repre-
senting North, South, East and West India using a multiplex of 23 Y-STR loci present in PowerPlex Y23 (PPY23) 
(Promega, Madison, WI, USA) system, to infer genetic relationship among the populations from different regions 
of the country. Our results show that these populations illustrated a closer genetic relationship among themselves, 
irrespective of their geographic distance. Moreover, while investigating the genetic relationship with populations 
from other regions of the world20, these populations interestingly showed greater genetic affinity with few pop-
ulations from Europe and Levantine. Additionally, since this chemistry was reported to be forensically potent in 
various worldwide populations20,21; this panel was evaluated to gauge its forensic efficacy in Indian populations 
as well. This study apart from providing a comprehensive picture of Y-STR-based diversity of Indian populations, 
would also be of great utility for the development of a Y-STR database for forensic investigation purposes in India.

Results and Discussion
Molecular diversity. In order to obtain an estimate of molecular genetic diversity for the target STRs in 
Indian populations, we calculated genetic diversity (GD) values (a measure of the polymorphism at a locus) for 
each locus incorporated in the panel. After discarding four samples due to presence of more than one allele, we 
observed a total of 397 unique profiles with four haplotypes present in duplicates and one in triplicate which can 
be visualized through minimum spanning network (MSN) plot depicted in Supplementary Fig. S1. The GD for all 
the loci were exceeding 0.55, except for the DYS391 locus (Supplementary Fig. S2). Locus-wise analysis of molec-
ular variance (AMOVA) showed that the majority of the genetic variation was observed within the populations 
(95.4%).

Population-specific analysis. Y-STR allelic distribution among the target populations. To evaluate the 
distribution of Y-STR alleles, GD of the panel was calculated separately for each of the 12 populations. Higher 
values of GD (≥0.64) were observed for each of the populations indicating the polymorphic nature of the panel of 
markers (Supplementary Fig. S3) and would be highly informative for these populations. This was in agreement 
with the previous reports wherein this panel had shown high genetic diversity17,19. Even though the populations 
were sourced from 12 different geographic locations in India, this set of STRs in PPY23 system did not show 
much variation in allelic distribution across the populations (RST~0.02).

Genetic relationship among populations. The principal coordinate analysis (PCoA) plot based on the pairwise 
Nei’s genetic distance among the 12 populations showed small genetic distance among them (Fig. 1). As can be 
seen from the plot, individuals from KA, MH, WB, RJ, UP and JH (the acronyms are expanded in Supplementary 
Table S1), although were sourced from geographically distant locations, clustered together in the plot. No signif-
icant correlation was observed between geography and the genetic distance (Fig. 1), an observation which cor-
roborated our earlier findings based on autosomal STRs22. This was also supported by regression and correlation 
analysis based on pairwise geographic and genetic distance (RST). Only 3.6% of the variation based on genetic 
distance could be explained by geographic distance, which was not statistically significant (p = 0.07). The corre-
lation between geographic distance and genetic distance was also low (0.22) and statistically insignificant. Even 
after grouping the locations on the basis of geographic regions, none of the populations were found to be isolated 

Figure 1. Plot to visualize PCoA based on genetic relationship between the populations from different bio-
geographical regions of India. X and Y axes represent Coordinate 1 and 2, respectively and explain 39.42 
and 26.32 percentage of total variance respectively. More than 60% of the variance was explained by the two 
coordinates. Each of the 12 populations occupied their relative position on the plot. As can be gleaned from the 
plot all the populations were observed to be in close proximity with each other irrespective of their geographic 
affiliations. The abbreviations are explained in Supplementary Table S1.
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as evident from the spatial analysis of AMOVA (SAMOVA), wherein only a small genetic variance was observed 
among the groups (FCT~0.02) (viz., North, West, East and South).

Similarly, discriminant analysis of principal components (DAPC) (Supplementary Fig. S4), which helps to vis-
ualize the differentiation between groups23 was used to assess the pattern of clustering in the Indian populations. 
It was observed that not only individuals belonging to the same geographic region were closely spaced in their 
individual cluster, but each of the 12 clusters were also closely overlapping and occupying central position in the 
plot. Thus, based on the 23 Y-STRs, only a subtle genetic variation was observed between populations. Previous 
studies had suggested a genetic cline from North to South for non-tribal populations in India9, however the same 
was not observed with the current set of Y-chromosome markers, which also corroborates the finding of Mondal 
et al.3.

Haplogroup studies. 221 out of 357 individuals were assigned to haplogroups based on 23 Y-STRs using 
Whit-Athey’s algorithm. A total of 14 haplogroups (R1a, H, L, Q, J2b, J2a1 x J2a1-bh, J2a1b, J1, G2a, I2a (xI2a1), 
R1b, E1b1b, E1b1ba and T) were observed in this study, whereas 7 other haplogroups (viz., G2c, I1, I2a1, I2a 
(xI2a1), I2b1, J2a1h and N) mentioned in the haplogroup assigning tool were not observed in these samples. R1a 
(51.5%), H (16.2%) and L (15.8%) were the major haplogroups present throughout the country and accounted 
for more than three-fourths of the Y lineages. Figure 2 shows the proportion of haplogroups observed in North, 
West, South and East India. The abundance of these three haplogroups is also shown in the Network analysis 
(Supplementary Fig. S5) and their geographic distribution across the country is illustrated in Supplementary 
Fig. S6.

The occurrence of R1a was observed to decrease from north to south, while the haplogroup L displayed the 
opposite trend. In contrast to R1a and L haplogroups, haplogroup H was found to be distributed uniformly across 
the country. In a previous study, clades of R1a, J2, H and R2 were observed to be centered in North, Northwest, 
South and East India, respectively and R haplogroup and its clades were amongst the most frequent Y lineages 
found throughout India, East Europe and Central Asia24. R1a haplogroup is reported to be the most frequent hap-
logroup present in Eurasia6,25 and was also observed to be the most abundant in all the major geographic regions 
of India in this study.

The proportion of individuals representing haplogroup L was comparatively more (15.2%) in South India. 
Haplogroup L is thought to be associated with the expansion of farming12 and is known to be widely distributed 
in North Eurasia and in some Siberian groups26, with lower representation in populations of Europe, Middle 
East and East Asia25. Haplogroup H, which was suggested to be restricted mainly to Indian subcontinent11,25, was 
observed in 16.2% of individuals in the current study (Fig. 2). Considering the high diversity of haplogroup H in 
South Asia and its preponderance in India; the Indian subcontinent was proposed as the probable origin for this 
haplogroup11,15. The undifferentiated Q* haplogroup was reported at a low frequency in India and Pakistan25. In 
this study, haplogroup Q was present in approximately 5% of the samples but was absent in the populations from 
South India (Fig. 2).

Haplogroups J2b and J2a1 x J2a1-bh were the most prominent among the other branches of J2 in the Indian 
populations observed in the current study. The presence of J2 clades in India was suggested primarily due to 
the demic diffusion from West Asia11,24 whereas the occurrence of J1 haplogroup is believed to be rare4 and its 

Figure 2. Haplogroup prediction using Whit Athey’s haplogroup predictor tool. Each of the pie chart represents 
proportion of haplogroups present in different biogeographic regions of the country i.e. North, West, South and 
East India. R1a, H and L haplogroups were found to be predominantly present in the country compared to the 
other haplogroups.
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presence was mainly attributed to the paternal gene pool contribution during Islamic expansion from Iranians 
and/or Arabians in the past27. Haplogroups J2a1b and J1 were represented by only one individual in the present 
study. G2a, another rare haplogroup was observed in only 3 individuals (1.3%) and was absent in individuals from 
western and eastern parts of India. Since these haplogroups were based on predictor algorithm, caution has to be 
exercised while drawing interpretations based on these tools. Nevertheless, the use of large number of STRs (>17 
loci), which was the case in this work, is able to provide a reasonable estimate of haplogroup prediction28, as is 
being supported by earlier studies based on Y-chromosomal STRs29.

Comparison with other populations. Our study compared populations representing four geographic regions 
from India, with 129 populations across the world which were reported previously20. The multidimensional scal-
ing (MDS) plot (Supplementary Fig. S7, abbreviations explained in Supplementary Table S2) and its magnified 
portion (for ease of readability) (Supplementary Fig. S8) portray the genetic affinities of populations examined 
in this study with the 129 populations worldwide. We observed that the Indian populations in this study were 
in close proximity to the other Indian populations studied in the past (Gujarati Indians in Texas, Indians in 
Singapore, South-Indian (Tamils)). We also observed few other populations to be genetically closer to Indian pop-
ulations viz., Italy (Calabria), Barnaya-Hungary (Romani), London-UK (British-Asians), Lebanon, Iraq, Bolivia 
(Mestizo), Panama, Hungary (Budapest), Bolivia (Native-Americans), Estonia, Latvia and Lithuania (Vilnius).

Our findings are in agreement with previous anthropological and linguistic reports supporting genetic sim-
ilarity of Romanis and Indians30,31. In fact, the north-western region of India is believed to be the most probable 
region of origin of Romanis32,33. Previous genome-wide scans revealed that the Romanis are genetically close to 
Indians34, whereas the genetic closeness of Indians and British-Asians from London-UK can be attributed to the 
common ethnicity of the samples in these two populations. As the Levant countries are strategically located at the 
cross-roads of Africa, Eurasia and South Asia, they might have witnessed the ancient migration of humans out of 
Africa35. The genetic affinity of populations belonging to Lebanon and Iraq from the Levant region to Indian pop-
ulations may be attributed to their geographic proximity, which is also supported by an earlier study35, wherein 
the authors had used Y-chromosome haplotypes as molecular tools to reveal relationship between populations of 
Arabian peninsula and South Asia. The populations from India in this study interestingly also showed proximity 
to the populations from Italy, Panama, Bolivia (Native Americans) and Baltic (Estonia, Latvia and Lithuania) 
populations as well, which needs further investigations involving Y-SNPs and other ancestry informative markers 
to better understand the significance of this finding.

To examine the genetic relationship of the populations tested in the current study with the Indian populations 
reported previously in Y Chromosome Haplotype Reference Database (YHRD), MDS analysis was performed, 
which showed very low genetic distance between them. Further, RST based genetic relationship with other neigh-
boring as well as few European countries was visualized in the heatmap presented in Supplementary Fig. S9. 
In agreement with previous observations and expectedly, the Indian populations from this study were closer 
to the other Indian populations studied previously as well as populations from Bangladesh and Pakistan. The 
genetic affinities of Indian populations with few European populations could be attributed to the higher muta-
tion rates of the STRs (that is further accentuated by the inclusion of two rapidly mutating Y-STRs in the PPY23 
system), which might have resulted in similar distribution of Y-STR alleles in different populations as a result 
of identity-by-state (IBS) rather than being inherited from a common ancestor following identity-by-descent 
(IBD)18,36.

Forensic applicability in Indian populations. On a different perspective, the utility of the 23 Y-STR chemistry for 
its forensic applicability in India populations was also investigated. High haplotype diversity (HD) (0.9948793876) 
and discrimination capacity (DC) (0.98511166253) values demonstrated its informativeness in the Indian popu-
lations. As expected, this panel exhibited a low combined match probability (CMP) (0.00264578799), which was 
comparable to the previously published reports17,19.

Allelic distribution of the six newly incorporated Y-STRs, which were introduced in PPY23 system and were 
not part of the previous panel of 17 Y-STRs (AmpFlSTR Yfiler, Thermo Fisher Scientific, Waltham, USA) are 
shown in Supplementary Fig. S10. The DYS481 locus showed the highest number of alleles and microvariants but 
the distribution of alleles was not uniform. The DYS549 locus was observed to be the least polymorphic marker 
among all the six newly incorporated STRs. DYS570 and DYS576 loci showed greater polymorphism with a more 
uniform distribution of alleles, which make them highly informative.

Conclusion
Here, we report a detailed Y-STR analysis of Indian samples contributing to enlarge the knowledge on the genetic 
landscape of India. PCoA, SAMOVA and DAPC analysis substantiated a closer genetic affinity among the pop-
ulations in India. Though Athey’s algorithm was reported to be efficient for prediction of haplogroups as com-
pared to other available tools37, SNP-based analysis would increase the resolution and accuracy of the predicted 
haplogroup assignment. In agreement with previous studies, a higher proportion of R1a, H and L haplogroups 
was observed in Indian populations. The data in this study deepens the panorama of Y-chromosomal diversity in 
Indian populations, and will be useful for comparison with other populations in future studies. The Y-STR panel 
was found to be equally efficient in all the populations and can be employed irrespective of their geography in 
India. The data obtained from this study would be of great use for statistical calculations of random match fre-
quency estimates for forensic case-work analysis. This study represents the first comprehensive analysis of Indian 
populations with 23 Y-STRs, turning available data of great interest not only to the broad field of population 
genetics but also to the community of forensic geneticists.
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Materials and Methods
Sample collection and DNA isolation. After receiving the written informed consent from 407 unre-
lated adult male volunteers from 12 different states belonging to four major geographical regions of India, saliva 
samples were collected in an unstimulated fashion in sterile tubes containing 2 mL of lysis buffer as described 
previously22,38. The geographical locations from where the samples were collected are shown in Supplementary 
Fig. S11 and Table S1. This study was approved by the Institutional Bioethics Committee of the Centre for DNA 
Fingerprinting and Diagnostics (CDFD) and all the protocols pertaining to sample collection were according to 
the approved guidelines. The saliva sample tubes were sealed and transported to the laboratory at room tempera-
ture for DNA extraction using the salt precipitation method as described previously22,38.

Y-STR markers and genotyping protocols. Individuals were genotyped for 23 Y-STR markers incorpo-
rated in PowerPlex Y23 (PPY23) system (Promega, Madison, WI, USA). The Y-STRs were amplified according 
to the manufacturer’s instructions in a GeneAmp 9700 thermal cycler (Thermo Fisher Scientific, Waltham, USA) 
followed by capillary electrophoresis on the ABI Prism 3130xl Genetic Analyzer (Thermo Fisher Scientific) and 
data was analyzed using the GeneMapper ID version 3.2.1 (Thermo Fisher Scientific). The control DNA 2800M 
was genotyped for quality control purposes. A certificate for quality assurance was obtained from the Department 
of Forensic Genetics at the Charite´–Universitätsmedizin, Berlin, Germany, which is a mandatory criterion for 
submitting the Y-STR data to the YHRD. The data was submitted to YHRD and 12 accession numbers were 
obtained, which are mentioned in Supplementary Table S1.

Statistical analyses. Four samples that were found to be biallelic at few loci were discarded and further 
analyses were performed on the remaining 403 samples. Allele and haplotype frequencies were calculated by 
counting method. GD (GD = − ∑−

p(1 )n
n i i( 1)

2 , where n is the total number of samples and pi is the frequency of 
i-th allele) and HD (HD = − ∑−

h(1 )n
n i i( 1)

2 , where hi is the haplotype frequency) were calculated as per previ-
ous reports2,20. MSN was generated using poppr39 package implemented in R v3.1.2 to visualize the number of 
unique and redundant haplotypes. Arlequin40 was used to perform locus-wise AMOVA. For comparison of the 
genetic distance among the current populations as well as with that of the other populations reported in YHRD, 
DYS385a/b locus and the samples with micro-variants were omitted. GenALEx v6.541,42 was used to assess the 
molecular diversity of the Y-STR panel and to test the performance of the panel in each population. PCoA (based 
on the pairwise Nei’s genetic distance), to visualize genetic relationship among the populations was performed 
using GenALEx. Poppr package in R v3.1.2 was also used to perform DAPC.

AMOVA based on RST and MDS was performed using YHRD-based online tool (http://www.yhrd.org) to 
infer the genetic relationship among populations. To test whether there was any association between the genetic 
and geographic distances among these populations, SAMOVA was performed43. RST values derived from pairwise 
comparison with other populations of the world were also inferred employing the YHRD tool. To investigate if 
the population substructure affects the Y-STR distribution, the geographic locations were considered as its rep-
resentative and regression analysis was performed using the geographic distance between sampling locations as 
a covariate for the genetic distance (pairwise RST). The correlation between the geographic distance and the RST 
across all pairs of populations was also tested using R v3.1.2. Further, MDS plots were drawn using the sammon 
function from MASS package implemented in R v3.1.2 to visualize the genetic relationship between the popula-
tions in the current study with those reported earlier. Individuals were assigned respective haplogroups derived 
from Y-STRs using Whit Athey’s haplogroup predictor44. As recommended in the instructions for users in the 
Whit Athey’s haplogroup predictor tool’s website, minimum score and minimum probability to assign an individ-
ual to a particular haplogroup was set to 40 and 95 percent, respectively.

Median joining (MJ) networks for Y-STR haplotypes within specific Y-haplogroups were constructed using 
the software NETWORK 5.0.0.145. The network analyses were carried out for the three most abundant lineages 
observed in this study. The variance at each locus for the haplogroups was calculated in the whole dataset using 
R v3.1.2. The weights assigned to each locus were inversely proportional to the observed variance as reported 
previously46. Briefly, weights for a range of variance were assigned as follows: for variance 0.0–0.2, weight = 10; 
for variance 0.2–0.4, weight = 8; for variance 0.4–0.6, weight = 6; for variance 0.6–0.8, weight = 4 and for var-
iance >0.8, weight = 2. To view the spatial distribution of the major haplogroups, Surfer15 of Golden Software 
(Golden Software Inc., Golden, Colorado) was used to generate iso-frequency maps. To investigate the forensic 
applicability of the multiplex in the Indian populations, the sum of squared haplotype frequencies was calculated 
to obtain CMP of the panel of markers. DC i.e. the ratio between the number of unique haplotypes to the total 
number of haplotypes was calculated.
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Over the past ten years, the number of individuals with DNA profiles in the National DNA Index System 

(NDIS) has risen dramatically. Although most of these profiles belong to convicted offenders whose DNA 

was collected following case disposition, a growing portion of these are associated with individuals 

whose DNA was collected at arrest or charging. This emerging practice, authorized through legislation 

passed by Congress and 28 states throughout the country, 
1 

is designed to add value to criminal 

investigations by increasing the number of profiles associated with individuals whose arrests do not

result in conviction, either because no charges are filed, charges are dismissed, or the individuals are 

found not guilty or are convicted of a non-qualifying offense. In theory, some of these profiles will match 

with profiles generated from crime scene evidence in NDIS and solve more cases, faster. 

Despite their prevalence, very little is known about arrestee DNA laws, their implementation in the field, 

and their subsequent effects on agency operations and public safety. To address this research gap, the 

National Institute of Justice provided funding for the Urban Institute {UI) to conduct a study that 

examined (1) key provisions in arrestee DNA laws, (2) how those laws are being implemented across the 

country, and (3) the effects of arrestee DNA collection on the growth of databases, the number of hits 

generated through matches to arrestee profiles, and other measures of effectiveness. UI researchers 

used complementary data collection methods, including a review of relevant literature, case law, and 

statutes; interviews with state and federal CODIS laboratory staff, key public safety stakeholders, and 

other forensic experts; and an analysis of data collected from laboratories and other data sources. 

The US Supreme Court's decision about the constitutionality of Maryland's arrestee DNA law 

(anticipated in June 2013) will determine the future relevance of these findings and implications, 

including whether attention can move from the threshold question of the practice's constitutionality to 

the broader questions of whether it is worthwhile or cost-effective and how it could be implemented 

more effectively. 
2 

KEY FINDINGS AND POLICY IMPLICATIONS 

1. Provisions governing arrestee DNA collection and analysis vary considerably by state.

Of the 28 arrestee DNA states, 13 align collection practices with convicted offender laws and

authorize DNA collection from persons arrested or charged for any felony crime. Fourteen states

limit collection to a subset of felonies, typically involving violence, sexual assault, or property crimes.

Seven arrestee DNA states also collect from individuals arrested or charged with select

misdemeanor crimes. One state, Oklahoma, authorizes DNA collection at arrest from "any alien

unlawfully present under federal immigration law." Federal law authorizes collection from all

arrestees and non-US citizens detained by the US government. In part because of financial concerns,

four states that authorize collection for all felony offenses phased-in collection by collecting first

from a subset of felonies. Other states limit collection to sub-populations of arrestees, such as adults

or those with a criminal history (i.e., repeat offenders).

1 
A handful of the 28 states that have passed legislation authorizing collection of DNA from those arrested or 

charged with a qualifying offense were not actively collecting as of July 2012. As a result of the adverse court 

decision in 2006, Minnesota no longer collects DNA from individuals prior to conviction. Although South Carolina is 

authorized to collect DNA samples from arrestees, budgetary constraints have prevented implementation. New 

Jersey's recent law authorizing collection of DNA from arrestees takes effect in 2013. 
2 

On June 3, 2013, the US Supreme Court - in its review of Maryland v. King, 569 U.S. _(2013) - upheld the 

practice of collecting and analyzing DNA from individuals arrested upon probable cause for a serious offense. 
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Collection occurs immediately after arrest as part of the booking process in 21 arrestee DNA states. 

Although most would agree that individuals who have been arrested for a crime yield certain rights, 

opinions differ on whether arrest alone (absent a warrant, charging decision, or arraignment) 

provides a sufficient legal basis for collecting DNA to outweigh privacy rights. In response to this 

legal uncertainty, seven arrestee DNA laws require an arraignment, indictment, or judicial 

determination of probable cause to occur prior to sample collection. An additional three arrestee 

DNA states authorize sample collection following arrest but require this higher standard of judicial 

probable cause before a sample can be analyzed. 

To ensure that all eligible samples are collected, many states allow collecting agencies to use 

reasonable force or initiate criminal proceedings if an individual refuses to submit a sample. These 

agencies are often absolved of responsibility for mistakes in the collection process; 12 states 

stipulate that profiles derived from samples collected by accident can still be used in a criminal 

investigation. 

2. Most arrestee DNA laws place the responsibility for expungement on the arrestee but do not

specify notification procedures, processing times, or use of profiles.

Expungement provisions codify a process for removing (or "expunging") an arrestee profile from

CODIS {Combined DNA Index System)-or in some instances, removing the identifying information

that links an individual to their profile in CODIS-in the event of case dismissal or acquittal.

According to the FBI, "Laboratories participating in the National DNA Index are required to expunge

qualifying profiles from the National Index under the following circumstances ... for arrestees, if the

participating laboratory receives a certified copy of a final court order documenting the charge has

been dismissed, resulted in an acquittal or no charges have been brought within the applicable time

period." Although state arrestee laws comply with these requirements, there is still great variation.

An individual who is arrested but not convicted must initiate this expungement process in 18 states; 

seven states "automatically" expunge a profile if certain conditions are met; two states place 

responsibility for expungement on both the state and the individual; and the study team is uncertain 

about one state. Most states do not require that arrestees be informed of expungement 

procedures, do not specify a timeline under which a valid expungement request must be processed, 

and do not address whether hits to profiles after an expungement has been ordered can be used in 

a criminal investigation. Few expungements occur in states that require the individual to initiate 

expungement; they occur much more frequently in automatic expungement states. 

States' arrestee DNA laws are summarized in the following table, which indicates the timing of 

collection and analysis, the scope of collection, and the expungement mechanism. Appendix B 

provides a more comprehensive overview of each state's law. 
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Snapshot of Key Arrestee Law Provisions by State 

Timing of Qualifying Expungement .... 

0 Collection and Analysis Offenses Process ... 

QI 

"C 
Ill 

QI � 
Collection after Analysis after Felonies 

Other Both Ill By Request Automatic 
Arrest Charging* Arrest Charging* All Some 

21 7 18 10 13 14 8 18 2 7 

AL 2009 X X X X X 

AK 2007 X X X X 

AZ 2007 X X X X X 

AR 2009 X X X X 

CA 2004 X X X X 

co 2009 X X X X 

CT 2011 X X X X 

FL** 2009 X X X X 

IL 2011 X X X X 

KS 2006 X X X X X 

LA 1997 X X X X X 

MD 2008 X X X X 

Ml 2008 X X X X 

MN 2005 X X X X X 

MO 2009 X X X X 

NJ 2011 X X X X 

NM 2006 X X X X 

NC 2010 X X X X 

ND 2007 X X X X 

OH 2010 X X X X 

OK*** 2009 X X X �"'"' "'"" �� �"' "'"' � 
SC 2008 X X X X X 

SD 2008 X X X X X 

TN 2007 X X X X 

TX 2001 X X X X 

UT 2010 X X X X 

VT 2009 X X X X 

VA 2002 X X X X 

* Refers to collection and/or analysis that occurs after charging, arraignment, indictment, or judicial determination of

probable cause.

**Florida is currently phasing in its arrestee law, adding additional felony offenses each year. Full implementation,

which will authorize collection for all felony offenses, is expected by 2019.

***Researchers did not find an expungement provision in Oklahoma law at the time of this review, but the FBI has

included it as an arrestee state, suggesting that its expungement policy has been approved.

3. The constitutionality of arrestee DNA laws is unsettled.

As of July 2012, courts were split on whether arrestee laws violate the Fourth Amendment's

proscription against unreasonable searches and seizures. Courts agree that privacy is diminished

upon arrest and charging, but opinions vary on the extent of the reduction and how it is weighed

against law enforcement's interest in the DNA collection. Active litigation has disrupted DNA
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collection in at least three states. The issue will be resolved in the US Supreme Court based on its 

review of Maryland v. King (2012), in which the Maryland high court overturned the state's arrestee 

DNA law. 

4. Preparing for arrestee DNA laws can be time and resource intensive.

Laboratories assumed responsibility for implementing arrestee DNA laws and often responded in

creative and innovative ways. Interviews with representatives of state laboratories revealed that

laboratories needed time to prepare for implementation. Lab personnel, even if they were not

formally designated with the responsibility, often coordinated trainings, ensured sample quality, and

oversaw overall compliance. Ramp-up time, provided through delayed effective dates or

administrative action, was often needed to (1) change laboratory processes, facilities, equipment,

and technology; (2) hire and train new staff; and (3) train collecting agencies.

• Changing processes. Many laboratories preparing to receive arrestee samples had to change the

chemistry used for analyzing samples and train laboratory staff in new procedures. Some states

also made significant infrastructure changes, including renovating/building physical laboratories,

purchasing equipment, and updating criminal justice data and laboratory systems.

• Hiring and training new staff. About half the states reported an increase in staffing in direct

response to arrestee DNA laws. Most states were able to process arrestee samples in a timely

manner and reduce the backlog of requests to analyze offender samples.

• Training collecting agencies. Laboratories are generally responsible for training collection

agencies about new arrestee laws. As states prepared for implementation, training represented

a substantial time investment for both laboratory staff and collecting agencies, particularly

when most agencies were new to collection and procedures had changed significantly. Many

states had collecting agencies that required training on an ongoing basis.

As a result of these changes, the majority of states received some form of state funding to support 

implementation. 

5. In addition to analyzing more samples, state laboratories take on more administrative work.

Once laboratories began to receive arrestee samples, laboratory staff spent time on various

administrative functions, such as verifying sample eligibility, identifying duplicate submissions,

training new collecting agents, and monitoring compliance.

• Verifying sample eligibility. States with complex criteria for collection, analysis, and

expungement eligibility, such as case status (e.g., an arraignment prompting analysis or an

acquittal prompting expungement) and personal characteristics (e.g., age), required a process in

place that facilitated regular communication between collecting agencies, courts, and

laboratories or that provided laboratories and collecting agencies with regular and automated

updates from a case processing database. Even when these systems were in place, monitoring a

sample's case status could be time intensive for laboratory staff.

• Identifying duplicate submissions. In the field, most collecting agencies had access to systems

that allowed them to check if a sample had already been collected, including flags in their

criminal history database that indicated when a profile is on file and access to more advanced

systems for checking collection information. Despite access to these systems, duplicates

remained a problem for many laboratories, which typically removed a sample from the stream
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of analysis upon identifying a duplicate. However, some laboratories could only detect a 

duplicate submission after a hit had occurred. These samples incurred collection and laboratory 

costs, and added little value to the database. 

• Monitoring compliance. Some state laboratories attempted to gain compliance by notifying

collecting agencies if a sample was missing, was received in error, or was missing vital

information for analysis on its kit. Although laboratories almost always assumed responsibility

for administration and oversight of arrestee DNA policies, they rarely had the legal authority to

compel an agency to comply with rules. In general, laboratory representatives identified a need

for (1) clarity about roles and responsibilities for implementation, (2) guidelines for ensuring

compliance, and (3) a statewide policy that sets collection standards.

6. Arrestee DNA laws increased the number of samples received by laboratories and profiles in NDIS.

Between 2006 and 2012, approximately one million arrestee profiles were uploaded to NDIS. This

growth in arrestee profiles was accompanied by an overall increase in the number of known profiles

and forensic profiles contributed to NDIS. By July 2012, arrestee profiles accounted for one-tenth of

total known profiles in NDIS. Data from individual states also reflect a substantial increase in the

total number of arrestee samples received.

The number of arrestee samples received by the state laboratory depended heavily on the scope

and point of collection. Provisions that required judicial probable cause prior to collection or

analysis, that included a narrower scope of collection, or that restricted collection based on offender

characteristics-such as criminal history, presence of a DNA profile on file, or age-reduced the

number of samples received and profiles entered into the state database and eased the analysis

burden on laboratory staff in some states.

Various provisions within the arrestee DNA law, subsequent administrative policies, and collection

errors also affected how many samples were analyzed and uploaded as profiles to CODIS. For

example, a state's expungement policy influences the number of profiles that are retained in the

database. A laboratory's backlog slows processing time, whereas sample prioritization speeds up the

process for select samples. The number of samples collected in error (such as duplicate submissions

or samples collected from individuals who had not been charged with a qualifying offenses), and the

laboratory's ability to detect and remove these samples from the stream of analysis, also affects the

number of profiles uploaded.

7. Arrestee profiles lead to more hits, but the extent of this increase is unclear.

It is difficult to determine the number of hits resulting from arrestee profiles, in large part because

most states do not reclassify arrestee profiles as convicted offender profiles upon conviction. As a

result, a hit to an arrestee profile may occur after the individual has been convicted and would have

submitted a sample anyway. At the NDIS level, the FBI does not yet report data regarding hits

associated with arrestee profiles (although it has begun reporting the number of arrestee and

convicted offender profiles by state). Most states that provided data for this study indicated the

number of hits associated with arrestee profiles, but did not disaggregate further to identify how

many were associated with profiles from arrestees who were not subsequently convicted, or how

many occurred between arrest and conviction.

Researchers were able to examine hits to arrestee profiles that would not have occurred under

convicted offender laws in two states. In both states, arrestee profiles are expunged following case

dismissal or acquittal. One state reclassifies arrestee profiles as convicted offender profiles
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(following case conviction). The other state collects a profile upon a qualifying conviction, even if the 

individual already has an arrestee profile on file. If a hit occurs to both an arrestee and convicted 

offender profile, the hit is counted as a convicted offender hit. Thus, both states are able to isolate 

the hits that occurred because of their respective arrestee DNA laws. In these states, arrestee 

profiles did increase the number of resulting hits, investigations aided, and successful prosecutions, 

though the rate of attrition was considerable. 

Analysis of national CODIS data also revealed that increasing the number of forensic profiles in 

CODIS has a much larger, significant, positive effect on investigations aided than increasing the 

number of offender (arrestee and/or convicted offender) profiles. While one might conclude that 

focusing on adding profiles to the forensic index might be more beneficial than adding more profiles 

to the offender index, it is also important to consider the relative costs- in its FY2012 solicitation, 

the Department of Justice's DNA Backlog Reduction Programs' reimbursement rate for analyzing 

forensic evidence is, on average, $1000 per case, and $40, on average, for each offender profile 

analyzed and uploaded to CODIS. 

8. Safeguards and compliance monitoring represent important aspects of implementation.

States that adopt judicial probable cause and automatic expungement provisions have invested

substantial resources in tracking case progress (and in the latter provision, expunging profiles). Are

these additional safeguards warranted? The risks associated with a profile remaining in the system

are hypothetical-non-criminal justice uses are not permitted and there are penalties associated

with unauthorized disclosure of profiles or samples (which include the entire human genome). Many

laboratories have also invested heavily in training law enforcement agencies to ensure compliance

and adherence to proper collection practices.

9. Looking ahead to the future of arrestee DNA laws.

States that do not currently have arrestee DNA laws may wish to consider the potential benefits of

expanded collection (in terms of a real but limited number of additional hits and subsequent cases

resolved), in light of the administrative burdens and costs imposed by collecting from offenders pre

conviction and the legal uncertainty surrounding the arrestee DNA laws themselves. Even if the

arrestee laws are ultimately upheld by the US Supreme Court, questions will remain about their

effectiveness-particularly from a cost perspective. In a time of scarce resources, there may be

sufficient questions to pause and more carefully assess the cost effectiveness of investing in

arrestee collection, particularly compared to investing in more analysis of crime scene evidence or

even expanding convicted offender laws to all misdemeanants.

In general, determining the added value of arrestee profiles on hits requires isolating those hits that 

(1) resulted from arrests that never led to convictions (whether the profile was eventually expunged

or not), plus (2) occurred in the interval between the arrest and conviction (which assumes there is a

benefit of learning about the hit sooner). To improve their ability to measure this specific impact,

states could: (1) change the status of arrestee profiles upon conviction for any qualifying offense

(not just the one for which a sample was collected), (2) check the status of a case for which an

arrestee sample was collected when a hit occurs, or (3) collect samples at arrest and then again

upon conviction; if a hit occurs and an individual has only an arrestee profile in the database, one
may conclude that the hit only occurred as a result of the arrestee law. Taking the steps necessary to

accurately assess the impact of arrestee laws would cost money that laboratories may not have to

spend, particularly if the state expands the scope of DNA collection without additional funding.

These changes would also require considerable coordination between laboratories, collecting

agencies, the courts, and potentially the district attorney's office.
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1 (Slip Opinion) OCTOBER TERM, 2012 

Syllabus 

NOTE: Where it is feasible, a syllabus (headnote) will be released, as is
being done in connection with this case, at the time the opinion is issued.
The syllabus constitutes no part of the opinion of the Court but has been
prepared by the Reporter of Decisions for the convenience of the reader. 
See United States v. Detroit Timber & Lumber Co., 200 U. S. 321, 337. 

SUPREME COURT OF THE UNITED STATES 

Syllabus 

MARYLAND v. KING 

CERTIORARI TO THE COURT OF APPEALS OF MARYLAND 

No. 12–207. Argued February 26, 2013—Decided June 3, 2013 

After his 2009 arrest on first- and second-degree assault charges, re-
spondent King was processed through a Wicomico County, Maryland, 
facility, where booking personnel used a cheek swab to take a DNA
sample pursuant to the Maryland DNA Collection Act (Act).  The 
swab was matched to an unsolved 2003 rape, and King was charged 
with that crime.  He moved to suppress the DNA match, arguing that 
the Act violated the Fourth Amendment, but the Circuit Court Judge
found the law constitutional.  King was convicted of rape.  The Mary-
land Court of Appeals set aside the conviction, finding unconstitu-
tional the portions of the Act authorizing DNA collection from felony 
arrestees. 

Held: When officers make an arrest supported by probable cause to hold 
for a serious offense and bring the suspect to the station to be de-
tained in custody, taking and analyzing a cheek swab of the ar-
restee’s DNA is, like fingerprinting and photographing, a legitimate
police booking procedure that is reasonable under the Fourth 
Amendment.  Pp. 3–28.

(a) DNA testing may “significantly improve both the criminal jus-
tice system and police investigative practices,” District Attorney’s Of-
fice for Third Judicial Dist. v. Osborne, 557 U. S. 52, 55, by making it
“possible to determine whether a biological tissue matches a suspect 
with near certainty,” id., at 62. Maryland’s Act authorizes law en-
forcement authorities to collect DNA samples from, as relevant here, 
persons charged with violent crimes, including first-degree assault.
A sample may not be added to a database before an individual is ar-
raigned, and it must be destroyed if, e.g., he is not convicted.  Only
identity information may be added to the database.  Here, the officer 
collected a DNA sample using the common “buccal swab” procedure, 
which is quick and painless, requires no “surgical intrusio[n] beneath 
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the skin,” Winston v. Lee, 470 U. S. 753, 760, and poses no threat to 
the arrestee’s “health or safety,” id., at 763. Respondent’s identifica-
tion as the rapist resulted in part through the operation of the Com-
bined DNA Index System (CODIS), which connects DNA laboratories 
at the local, state, and national level, and which standardizes the 
points of comparison, i.e., loci, used in DNA analysis.  Pp. 3–7.

(b) The framework for deciding the issue presented is well estab-
lished. Using a buccal swab inside a person’s cheek to obtain a DNA 
sample is a search under the Fourth Amendment.  And the fact that 
the intrusion is negligible is of central relevance to determining 
whether the search is reasonable, “the ultimate measure of the con-
stitutionality of a governmental search,” Vernonia School Dist. 47J v. 
Acton, 515 U. S. 646, 652.  Because the need for a warrant is greatly
diminished here, where the arrestee was already in valid police cus-
tody for a serious offense supported by probable cause, the search is
analyzed by reference to “reasonableness, not individualized suspi-
cion,” Samson v. California, 547 U. S. 843, 855, n. 4, and reasonable-
ness is determined by weighing “the promotion of legitimate govern-
mental interests” against “the degree to which [the search] intrudes
upon an individual’s privacy,” Wyoming v. Houghton, 526 U. S. 295, 
300. Pp. 7–10.

(c) In this balance of reasonableness, great weight is given to both
the significant government interest at stake in the identification of
arrestees and DNA identification’s unmatched potential to serve that
interest.  Pp. 10–23. 

(1) The Act serves a well-established, legitimate government in-
terest: the need of law enforcement officers in a safe and accurate 
way to process and identify persons and possessions taken into cus-
tody. “[P]robable cause provides legal justification for arresting a
[suspect], and for a brief period of detention to take the administra-
tive steps incident to arrest,” Gerstein v. Pugh, 420 U. S. 103, 113– 
114; and the “validity of the search of a person incident to a lawful
arrest” is settled, United States v. Robinson, 414 U. S. 218, 224.  In-
dividual suspicion is not necessary.  The “routine administrative pro-
cedure[s] at a police station house incident to booking and jailing the
suspect” have different origins and different constitutional justifica-
tions than, say, the search of a place not incident to arrest, Illinois v. 
Lafayette, 462 U. S. 640, 643, which depends on the “fair probability
that contraband or evidence of a crime will be found in a particular
place,” Illinois v. Gates, 462 U. S. 213, 238.  And when probable cause
exists to remove an individual from the normal channels of society
and hold him in legal custody, DNA identification plays a critical role
in serving those interests.  First, the government has an interest in 
properly identifying “who has been arrested and who is being tried.” 
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Hiibel v. Sixth Judicial Dist. Court of Nev., Humboldt Cty., 542 U. S. 
177, 191.  Criminal history is critical to officers who are processing a
suspect for detention.  They already seek identity information
through routine and accepted means: comparing booking photo-
graphs to sketch artists’ depictions, showing mugshots to potential
witnesses, and comparing fingerprints against electronic databases of 
known criminals and unsolved crimes.  The only difference between 
DNA analysis and fingerprint databases is the unparalleled accuracy
DNA provides.  DNA is another metric of identification used to con-
nect the arrestee with his or her public persona, as reflected in rec-
ords of his or her actions that are available to the police.  Second, of-
ficers must ensure that the custody of an arrestee does not create 
inordinate “risks for facility staff, for the existing detainee popula-
tion, and for a new detainee.”  Florence v. Board of Chosen Freehold-
ers of County of Burlington, 566 U. S. ___, ___.  DNA allows officers to 
know the type of person being detained.  Third, “the Government has 
a substantial interest in ensuring that persons accused of crimes are 
available for trials.” Bell v. Wolfish, 441 U. S. 520, 534.  An arrestee 
may be more inclined to flee if he thinks that continued contact with
the criminal justice system may expose another serious offense. 
Fourth, an arrestee’s past conduct is essential to assessing the dan-
ger he poses to the public, which will inform a court’s bail determina-
tion. Knowing that the defendant is wanted for a previous violent 
crime based on DNA identification may be especially probative in this
regard. Finally, in the interests of justice, identifying an arrestee as 
the perpetrator of some heinous crime may have the salutary effect of
freeing a person wrongfully imprisoned.  Pp. 10–18. 

(2) DNA identification is an important advance in the techniques 
long used by law enforcement to serve legitimate police concerns.  Po-
lice routinely have used scientific advancements as standard proce-
dures for identifying arrestees.  Fingerprinting, perhaps the most di-
rect historical analogue to DNA technology, has, from its advent, 
been viewed as a natural part of “the administrative steps incident to
arrest.” County of Riverside v. McLaughlin, 500 U. S. 44, 58.  How-
ever, DNA identification is far superior.  The additional intrusion up-
on the arrestee’s privacy beyond that associated with fingerprinting
is not significant, and DNA identification is markedly more accurate. 
It may not be as fast as fingerprinting, but rapid fingerprint analysis
is itself of recent vintage, and the question of how long it takes to
process identifying information goes to the efficacy of the search for
its purpose of prompt identification, not the constitutionality of the 
search.  Rapid technical advances are also reducing DNA processing 
times. Pp. 18–23.

(d) The government interest is not outweighed by respondent’s pri-
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vacy interests.  Pp. 23–28.
(1) By comparison to the substantial government interest and the

unique effectiveness of DNA identification, the intrusion of a cheek 
swab to obtain a DNA sample is minimal.  Reasonableness must be 
considered in the context of an individual’s legitimate privacy expec-
tations, which necessarily diminish when he is taken into police cus-
tody.  Bell, supra, at 557.  Such searches thus differ from the so-
called special needs searches of, e.g., otherwise law-abiding motorists 
at checkpoints. See Indianapolis v. Edmond, 531 U. S. 32.  The rea-
sonableness inquiry considers two other circumstances in which par-
ticularized suspicion is not categorically required: “diminished expec-
tations of privacy [and a] minimal intrusion.”  Illinois v. McArthur, 
531 U. S. 326, 330.  An invasive surgery may raise privacy concerns
weighty enough for the search to require a warrant, notwithstanding
the arrestee’s diminished privacy expectations, but a buccal swab,
which involves a brief and minimal intrusion with “virtually no risk, 
trauma, or pain,” Schmerber v. California, 384 U. S. 757, 771, does 
not increase the indignity already attendant to normal incidents of 
arrest.  Pp. 23–26.

(2) The processing of respondent’s DNA sample’s CODIS loci also 
did not intrude on his privacy in a way that would make his DNA 
identification unconstitutional.  Those loci came from noncoding DNA 
parts that do not reveal an arrestee’s genetic traits and are unlikely 
to reveal any private medical information.  Even if they could provide
such information, they are not in fact tested for that end.  Finally, the
Act provides statutory protections to guard against such invasions of 
privacy.  Pp. 26–28. 

425 Md. 550, 42 A. 3d 549, reversed. 

KENNEDY, J., delivered the opinion of the Court, in which ROBERTS, 
C. J., and THOMAS, BREYER, and ALITO, JJ., joined.  SCALIA, J., filed a 
dissenting opinion, in which GINSBURG, SOTOMAYOR, and KAGAN, JJ., 
joined. 
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NOTICE: This opinion is subject to formal revision before publication in the
preliminary print of the United States Reports. Readers are requested to
notify the Reporter of Decisions, Supreme Court of the United States, Wash
ington, D. C. 20543, of any typographical or other formal errors, in order
that corrections may be made before the preliminary print goes to press. 

SUPREME COURT OF THE UNITED STATES 

No. 12–207 

MARYLAND, PETITIONER v. ALONZO JAY KING, JR. 

ON WRIT OF CERTIORARI TO THE COURT OF APPEALS OF 

MARYLAND
 

[June 3, 2013]


 JUSTICE KENNEDY delivered the opinion of the Court. 
In 2003 a man concealing his face and armed with a gun

broke into a woman’s home in Salisbury, Maryland.  He 
raped her. The police were unable to identify or appre
hend the assailant based on any detailed description or 
other evidence they then had, but they did obtain from the 
victim a sample of the perpetrator’s DNA. 

In 2009 Alonzo King was arrested in Wicomico County,
Maryland, and charged with first- and second-degree 
assault for menacing a group of people with a shotgun.  As 
part of a routine booking procedure for serious offenses, 
his DNA sample was taken by applying a cotton swab or 
filter paper—known as a buccal swab—to the inside of his
cheeks. The DNA was found to match the DNA taken 
from the Salisbury rape victim. King was tried and con
victed for the rape.  Additional DNA samples were taken 
from him and used in the rape trial, but there seems to be 
no doubt that it was the DNA from the cheek sample 
taken at the time he was booked in 2009 that led to his 
first having been linked to the rape and charged with its 
commission. 

The Court of Appeals of Maryland, on review of King’s 
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rape conviction, ruled that the DNA taken when King was
booked for the 2009 charge was an unlawful seizure be
cause obtaining and using the cheek swab was an unrea
sonable search of the person.  It set the rape conviction 
aside. This Court granted certiorari and now reverses the
judgment of the Maryland court. 

I 
When King was arrested on April 10, 2009, for menac

ing a group of people with a shotgun and charged in state
court with both first- and second-degree assault, he was
processed for detention in custody at the Wicomico County 
Central Booking facility. Booking personnel used a cheek 
swab to take the DNA sample from him pursuant to provi
sions of the Maryland DNA Collection Act (or Act).

On July 13, 2009, King’s DNA record was uploaded to
the Maryland DNA database, and three weeks later, on
August 4, 2009, his DNA profile was matched to the DNA 
sample collected in the unsolved 2003 rape case.  Once the 
DNA was matched to King, detectives presented the foren
sic evidence to a grand jury, which indicted him for the 
rape. Detectives obtained a search warrant and took a 
second sample of DNA from King, which again matched
the evidence from the rape. He moved to suppress the 
DNA match on the grounds that Maryland’s DNA collec
tion law violated the Fourth Amendment. The Circuit 
Court Judge upheld the statute as constitutional.  King
pleaded not guilty to the rape charges but was convicted 
and sentenced to life in prison without the possibility of
parole.

In a divided opinion, the Maryland Court of Appeals
struck down the portions of the Act authorizing collection 
of DNA from felony arrestees as unconstitutional.  The 
majority concluded that a DNA swab was an unreasonable
search in violation of the Fourth Amendment because 
King’s “expectation of privacy is greater than the State’s 
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purported interest in using King’s DNA to identify him.” 
425 Md. 550, 561, 42 A. 3d 549, 556 (2012). In reach- 
ing that conclusion the Maryland Court relied on the deci
sions of various other courts that have concluded that 
DNA identification of arrestees is impermissible. See, e.g., 
People v. Buza, 129 Cal. Rptr. 3d 753 (App. 2011) (offi
cially depublished); Mario W. v. Kaipio, 228 Ariz. 207, 
265 P. 3d 389 (App. 2011). 

Both federal and state courts have reached differing
conclusions as to whether the Fourth Amendment prohib
its the collection and analysis of a DNA sample from 
persons arrested, but not yet convicted, on felony charges.
This Court granted certiorari, 568 U. S. ___ (2012), to 
address the question. King is the respondent here. 

II 
The advent of DNA technology is one of the most signifi

cant scientific advancements of our era.  The full potential 
for use of genetic markers in medicine and science is still 
being explored, but the utility of DNA identification in the 
criminal justice system is already undisputed. Since the 
first use of forensic DNA analysis to catch a rapist and 
murderer in England in 1986, see J. Butler, Fundamentals
of Forensic DNA Typing 5 (2009) (hereinafter Butler), law 
enforcement, the defense bar, and the courts have 
acknowledged DNA testing’s “unparalleled ability both to
exonerate the wrongly convicted and to identify the guilty. 
It has the potential to significantly improve both the
criminal justice system and police investigative practices.” 
District Attorney’s Office for Third Judicial Dist. v. Os-
borne, 557 U. S. 52, 55 (2009). 

A 
The current standard for forensic DNA testing relies on 

an analysis of the chromosomes located within the nucleus 
of all human cells. “The DNA material in chromosomes is 
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composed of ‘coding’ and ‘noncoding’ regions.  The coding 
regions are known as genes and contain the information 
necessary for a cell to make proteins. . . . Non-protein
coding regions . . . are not related directly to making pro
teins, [and] have been referred to as ‘junk’ DNA.”  Butler 
25. The adjective “junk” may mislead the layperson, for 
in fact this is the DNA region used with near certainty to
identify a person.  The term apparently is intended to
indicate that this particular noncoding region, while use
ful and even dispositive for purposes like identity, does not 
show more far-reaching and complex characteristics like
genetic traits. 

Many of the patterns found in DNA are shared among 
all people, so forensic analysis focuses on “repeated DNA 
sequences scattered throughout the human genome,” 
known as “short tandem repeats” (STRs). Id., at 147–148. 
The alternative possibilities for the size and frequency of 
these STRs at any given point along a strand of DNA are
known as “alleles,” id., at 25; and multiple alleles are 
analyzed in order to ensure that a DNA profile matches
only one individual.  Future refinements may improve pres- 
ent technology, but even now STR analysis makes it 
“possible to determine whether a biological tissue match

es a suspect with near certainty.”  Osborne, supra, at 62. 
The Act authorizes Maryland law enforcement author

ities to collect DNA samples from “an individual who is 
charged with . . . a crime of violence or an attempt to 
commit a crime of violence; or . . . burglary or an attempt 
to commit burglary.” Md. Pub. Saf. Code Ann. §2– 
504(a)(3)(i) (Lexis 2011).  Maryland law defines a crime of 
violence to include murder, rape, first-degree assault,
kidnaping, arson, sexual assault, and a variety of other 
serious crimes. Md. Crim. Law Code Ann. §14–101 (Lexis 
2012). Once taken, a DNA sample may not be processed 
or placed in a database before the individual is arraigned 
(unless the individual consents).  Md. Pub. Saf. Code Ann. 
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§2–504(d)(1) (Lexis 2011).  It is at this point that a judicial
officer ensures that there is probable cause to detain the 
arrestee on a qualifying serious offense.  If “all qualifying 
criminal charges are determined to be unsupported by
probable cause . . . the DNA sample shall be immediately 
destroyed.” §2–504(d)(2)(i).  DNA samples are also de
stroyed if “a criminal action begun against the individual
. . . does not result in a conviction,” “the conviction is 
finally reversed or vacated and no new trial is permitted,”
or “the individual is granted an unconditional pardon.”
§2–511(a)(1).

The Act also limits the information added to a DNA 
database and how it may be used. Specifically, “[o]nly
DNA records that directly relate to the identification of 
individuals shall be collected and stored.”  §2–505(b)(1).
No purpose other than identification is permissible: “A 
person may not willfully test a DNA sample for infor
mation that does not relate to the identification of indi
viduals as specified in this subtitle.”  §2–512(c). Tests for 
familial matches are also prohibited.  See §2–506(d) (“A
person may not perform a search of the statewide DNA 
data base for the purpose of identification of an offender 
in connection with a crime for which the offender may be
a biological relative of the individual from whom the DNA
sample was acquired”). The officers involved in taking 
and analyzing respondent’s DNA sample complied with
the Act in all respects. 

Respondent’s DNA was collected in this case using a 
common procedure known as a “buccal swab.”  “Buccal cell 
collection involves wiping a small piece of filter paper or a 
cotton swab similar to a Q-tip against the inside cheek of
an individual’s mouth to collect some skin cells.” Butler 
86. The procedure is quick and painless.  The swab touches 
inside an arrestee’s mouth, but it requires no “surgical
intrusio[n] beneath the skin,” Winston v. Lee, 470 U. S. 
753, 760 (1985), and it poses no “threa[t] to the health or 
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safety” of arrestees, id., at 763. 

B 
Respondent’s identification as the rapist resulted in part

through the operation of a national project to standardize 
collection and storage of DNA profiles. Authorized by
Congress and supervised by the Federal Bureau of Inves
tigation, the Combined DNA Index System (CODIS) con
nects DNA laboratories at the local, state, and national 
level. Since its authorization in 1994, the CODIS system
has grown to include all 50 States and a number of federal
agencies. CODIS collects DNA profiles provided by local 
laboratories taken from arrestees, convicted offenders, and 
forensic evidence found at crime scenes.  To participate
in CODIS, a local laboratory must sign a memorandum of 
understanding agreeing to adhere to quality standards 
and submit to audits to evaluate compliance with the
federal standards for scientifically rigorous DNA testing.
Butler 270. 

One of the most significant aspects of CODIS is the
standardization of the points of comparison in DNA analy
sis. The CODIS database is based on 13 loci at which 
the STR alleles are noted and compared.  These loci make 
possible extreme accuracy in matching individual samples, 
with a “random match probability of approximately 1 in
100 trillion (assuming unrelated individuals).”  Ibid. The 
CODIS loci are from the non-protein coding junk regions
of DNA, and “are not known to have any association 
with a genetic disease or any other genetic predisposition. 
Thus, the information in the database is only useful for 
human identity testing.” Id., at 279. STR information 
is recorded only as a “string of numbers”; and the DNA
identification is accompanied only by information denoting
the laboratory and the analyst responsible for the submis
sion. Id., at 270.  In short, CODIS sets uniform national 
standards for DNA matching and then facilitates connec
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tions between local law enforcement agencies who can 
share more specific information about matched STR 
profiles.

All 50 States require the collection of DNA from felony 
convicts, and respondent does not dispute the validity of 
that practice.  See Brief for Respondent 48.  Twenty-eight
States and the Federal Government have adopted laws
similar to the Maryland Act authorizing the collection of
DNA from some or all arrestees.  See Brief for State of 
California et al. as Amici Curiae 4, n. 1 (States Brief) 
(collecting state statutes).  Although those statutes vary 
in their particulars, such as what charges require a DNA
sample, their similarity means that this case implicates
more than the specific Maryland law.  At issue is a stand
ard, expanding technology already in widespread use 
throughout the Nation. 

III
 
A 


Although the DNA swab procedure used here presents a 
question the Court has not yet addressed, the framework 
for deciding the issue is well established. The Fourth 
Amendment, binding on the States by the Fourteenth
Amendment, provides that “[t]he right of the people to 
be secure in their persons, houses, papers, and effects, 
against unreasonable searches and seizures, shall not be 
violated.” It can be agreed that using a buccal swab on the 
inner tissues of a person’s cheek in order to obtain DNA 
samples is a search.  Virtually any “intrusio[n] into the
human body,” Schmerber v. California, 384 U. S. 757, 770 
(1966), will work an invasion of “ ‘cherished personal secu
rity’ that is subject to constitutional scrutiny,” Cupp v. 
Murphy, 412 U. S. 291, 295 (1973) (quoting Terry v. Ohio, 
392 U. S. 1, 24–25 (1968)). The Court has applied the
Fourth Amendment to police efforts to draw blood, see 
Schmerber, supra; Missouri v. McNeely, 569 U. S. ___ 
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(2013), scraping an arrestee’s fingernails to obtain trace
evidence, see Cupp, supra, and even to “a breathalyzer
test, which generally requires the production of alveolar
or ‘deep lung’ breath for chemical analysis,”  Skinner v. 
Railway Labor Executives’ Assn., 489 U. S. 602, 616 
(1989).

A buccal swab is a far more gentle process than a veni
puncture to draw blood.  It involves but a light touch on
the inside of the cheek; and although it can be deemed 
a search within the body of the arrestee, it requires no
“surgical intrusions beneath the skin.”  Winston, 470 U. S., 
at 760. The fact than an intrusion is negligible is of cen
tral relevance to determining reasonableness, although it 
is still a search as the law defines that term. 

B 
To say that the Fourth Amendment applies here is the 

beginning point, not the end of the analysis.  “[T]he Fourth
Amendment’s proper function is to constrain, not against 
all intrusions as such, but against intrusions which are
not justified in the circumstances, or which are made in an
improper manner.” Schmerber, supra, at 768.  “As the text 
of the Fourth Amendment indicates, the ultimate measure 
of the constitutionality of a governmental search is ‘rea
sonableness.’ ” Vernonia School Dist. 47J v. Acton, 515 
U. S. 646, 652 (1995).  In giving content to the inquiry
whether an intrusion is reasonable, the Court has pre
ferred “some quantum of individualized suspicion . . . [as]
a prerequisite to a constitutional search or seizure. But 
the Fourth Amendment imposes no irreducible require
ment of such suspicion.” United States v. Martinez-Fuerte, 
428 U. S. 543, 560–561 (1976) (citation and footnote
omitted).

In some circumstances, such as “[w]hen faced with
special law enforcement needs, diminished expectations of 
privacy, minimal intrusions, or the like, the Court has 
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found that certain general, or individual, circumstances
may render a warrantless search or seizure reasonable.” 
Illinois v. McArthur, 531 U. S. 326, 330 (2001).  Those 
circumstances diminish the need for a warrant, either 
because “the public interest is such that neither a warrant 
nor probable cause is required,” Maryland v. Buie, 494 
U. S. 325, 331 (1990), or because an individual is already 
on notice, for instance because of his employment, see 
Skinner, supra, or the conditions of his release from gov
ernment custody, see Samson v. California, 547 U. S. 843 
(2006), that some reasonable police intrusion on his pri
vacy is to be expected.  The need for a warrant is perhaps
least when the search involves no discretion that could 
properly be limited by the “interpo[lation of] a neutral
magistrate between the citizen and the law enforcement 
officer.” Treasury Employees v. Von Raab, 489 U. S. 656, 
667 (1989).

The instant case can be addressed with this background.
The Maryland DNA Collection Act provides that, in order 
to obtain a DNA sample, all arrestees charged with seri
ous crimes must furnish the sample on a buccal swab
applied, as noted, to the inside of the cheeks.  The arrestee 
is already in valid police custody for a serious offense 
supported by probable cause.  The DNA collection is not 
subject to the judgment of officers whose perspective
might be “colored by their primary involvement in ‘the
often competitive enterprise of ferreting out crime.’ ” Terry, 
supra, at 12 (quoting Johnson v. United States, 333 U. S. 
10, 14 (1948)).  As noted by this Court in a different 
but still instructive context involving blood testing, “[b]oth
the circumstances justifying toxicological testing and the
permissible limits of such intrusions are defined nar-
rowly and specifically in the regulations that authorize 
them . . . .  Indeed, in light of the standardized nature of 
the tests and the minimal discretion vested in those 
charged with administering the program, there are virtu
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ally no facts for a neutral magistrate to evaluate.” Skin-
ner, supra, at 622.  Here, the search effected by the buccal 
swab of respondent falls within the category of cases 
this Court has analyzed by reference to the proposition 
that the “touchstone of the Fourth Amendment is reason
ableness, not individualized suspicion.”  Samson, supra, at 
855, n. 4. 

Even if a warrant is not required, a search is not beyond
Fourth Amendment scrutiny; for it must be reasonable in 
its scope and manner of execution. Urgent government
interests are not a license for indiscriminate police behav
ior. To say that no warrant is required is merely to
acknowledge that “rather than employing a per se rule of 
unreasonableness, we balance the privacy-related and law 
enforcement-related concerns to determine if the intrusion 
was reasonable.” McArthur, supra, at 331. This applica
tion of “traditional standards of reasonableness” requires a
court to weigh “the promotion of legitimate governmen
tal interests” against “the degree to which [the search] 
intrudes upon an individual’s privacy.”  Wyoming v. Hough-
ton, 526 U. S. 295, 300 (1999).  An assessment of reasona
bleness to determine the lawfulness of requiring this class 
of arrestees to provide a DNA sample is central to the 
instant case. 

IV 

A 


The legitimate government interest served by the Mary
land DNA Collection Act is one that is well established: 
the need for law enforcement officers in a safe and accu
rate way to process and identify the persons and posses
sions they must take into custody.  It is beyond dispute 
that “probable cause provides legal justification for arrest
ing a person suspected of crime, and for a brief period of
detention to take the administrative steps incident to 
arrest.” Gerstein v. Pugh, 420 U. S. 103, 113–114 (1975). 
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Also uncontested is the “right on the part of the Govern
ment, always recognized under English and American law,
to search the person of the accused when legally arrested.” 
Weeks v. United States, 232 U. S. 383, 392 (1914), over
ruled on other grounds, Mapp v. Ohio, 367 U. S. 643 
(1961). “The validity of the search of a person incident to 
a lawful arrest has been regarded as settled from its
first enunciation, and has remained virtually unchallenged.” 
United States v. Robinson, 414 U. S. 218, 224 (1973). 
Even in that context, the Court has been clear that indi
vidual suspicion is not necessary, because “[t]he constitu
tionality of a search incident to an arrest does not depend 
on whether there is any indication that the person ar
rested possesses weapons or evidence.  The fact of a lawful 
arrest, standing alone, authorizes a search.”  Michigan v. 
DeFillippo, 443 U. S. 31, 35 (1979). 

The “routine administrative procedure[s] at a police sta
tion house incident to booking and jailing the suspect”
derive from different origins and have different constitu
tional justifications than, say, the search of a place, Illi-
nois v. Lafayette, 462 U. S. 640, 643 (1983); for the search
of a place not incident to an arrest depends on the “fair 
probability that contraband or evidence of a crime will be 
found in a particular place,”  Illinois v. Gates, 462 U. S. 
213, 238 (1983).  The interests are further different when 
an individual is formally processed into police custody. 
Then “the law is in the act of subjecting the body of the
accused to its physical dominion.”  People v. Chiagles, 237 
N. Y. 193, 197, 142 N. E. 583, 584 (1923) (Cardozo, J.). 
When probable cause exists to remove an individual from
the normal channels of society and hold him in legal cus
tody, DNA identification plays a critical role in serving
those interests. 

First, “[i]n every criminal case, it is known and must be
known who has been arrested and who is being tried.” 
Hiibel v. Sixth Judicial Dist. Court of Nev., Humboldt 
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Cty., 542 U. S. 177, 191 (2004).  An individual’s identity is
more than just his name or Social Security number, and 
the government’s interest in identification goes beyond
ensuring that the proper name is typed on the indictment. 
Identity has never been considered limited to the name on
the arrestee’s birth certificate. In fact, a name is of little 
value compared to the real interest in identification at
stake when an individual is brought into custody.  “It is 
a well recognized aspect of criminal conduct that the per
petrator will take unusual steps to conceal not only his 
conduct, but also his identity.  Disguises used while com
mitting a crime may be supplemented or replaced by 
changed names, and even changed physical features.” 
Jones v. Murray, 962 F. 2d 302, 307 (CA4 1992).  An “ar
restee may be carrying a false ID or lie about his identity,” 
and “criminal history records . . . can be inaccurate or 
incomplete.” Florence v. Board of Chosen Freeholders of 
County of Burlington, 566 U. S. ___, ___ (2012) (slip op., 
at 16).

A suspect’s criminal history is a critical part of his iden
tity that officers should know when processing him for
detention. It is a common occurrence that “[p]eople de
tained for minor offenses can turn out to be the most 
devious and dangerous criminals.  Hours after the Okla
homa City bombing, Timothy McVeigh was stopped by a
state trooper who noticed he was driving without a license
plate. Police stopped serial killer Joel Rifkin for the same 
reason. One of the terrorists involved in the September 11
attacks was stopped and ticketed for speeding just two 
days before hijacking Flight 93.” Id., at ___ (slip op., at 
14) (citations omitted). Police already seek this crucial 
identifying information.  They use routine and accepted
means as varied as comparing the suspect’s booking pho
tograph to sketch artists’ depictions of persons of interest, 
showing his mugshot to potential witnesses, and of course 
making a computerized comparison of the arrestee’s fin
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gerprints against electronic databases of known criminals
and unsolved crimes. In this respect the only difference
between DNA analysis and the accepted use of fingerprint 
databases is the unparalleled accuracy DNA provides. 

The task of identification necessarily entails searching
public and police records based on the identifying infor
mation provided by the arrestee to see what is already 
known about him. The DNA collected from arrestees is 
an irrefutable identification of the person from whom it 
was taken.  Like a fingerprint, the 13 CODIS loci are not
themselves evidence of any particular crime, in the way
that a drug test can by itself be evidence of illegal narcot
ics use. A DNA profile is useful to the police because it
gives them a form of identification to search the records 
already in their valid possession. In this respect the use of
DNA for identification is no different than matching an
arrestee’s face to a wanted poster of a previously unidenti
fied suspect; or matching tattoos to known gang symbols 
to reveal a criminal affiliation; or matching the arrestee’s 
fingerprints to those recovered from a crime scene.  See 
Tr. of Oral Arg. 19. DNA is another metric of identifica
tion used to connect the arrestee with his or her public
persona, as reflected in records of his or her actions that 
are available to the police. Those records may be linked to
the arrestee by a variety of relevant forms of identifica
tion, including name, alias, date and time of previous
convictions and the name then used, photograph, Social
Security number, or CODIS profile.  These data, found in 
official records, are checked as a routine matter to produce
a more comprehensive record of the suspect’s complete 
identity. Finding occurrences of the arrestee’s CODIS 
profile in outstanding cases is consistent with this com
mon practice.  It uses a different form of identification 
than a name or fingerprint, but its function is the same.

Second, law enforcement officers bear a responsibility
for ensuring that the custody of an arrestee does not cre
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ate inordinate “risks for facility staff, for the existing 
detainee population, and for a new detainee.” Florence, 
supra, at ___ (slip op., at 10).  DNA identification can 
provide untainted information to those charged with de
taining suspects and detaining the property of any felon.
For these purposes officers must know the type of person
whom they are detaining, and DNA allows them to make
critical choices about how to proceed. 

“Knowledge of identity may inform an officer that a
suspect is wanted for another offense, or has a record 
of violence or mental disorder.  On the other hand, 
knowing identity may help clear a suspect and al
low the police to concentrate their efforts elsewhere. 
Identity may prove particularly important in [certain 
cases, such as] where the police are investigating
what appears to be a domestic assault.  Officers called 
to investigate domestic disputes need to know whom 
they are dealing with in order to assess the situation,
the threat to their own safety, and possible danger to 
the potential victim.” Hiibel, supra, at 186. 

Recognizing that a name alone cannot address this inter
est in identity, the Court has approved, for example, “a 
visual inspection for certain tattoos and other signs of 
gang affiliation as part of the intake process,” because 
“[t]he identification and isolation of gang members before 
they are admitted protects everyone.”  Florence, supra, at 
___ (slip op., at 11). 

Third, looking forward to future stages of criminal
prosecution, “the Government has a substantial interest in
ensuring that persons accused of crimes are available for 
trials.” Bell v. Wolfish, 441 U. S. 520, 534 (1979).  A per
son who is arrested for one offense but knows that he has 
yet to answer for some past crime may be more inclined to
flee the instant charges, lest continued contact with the
criminal justice system expose one or more other serious 
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offenses. For example, a defendant who had committed a
prior sexual assault might be inclined to flee on a burglary 
charge, knowing that in every State a DNA sample would 
be taken from him after his conviction on the burglary 
charge that would tie him to the more serious charge of 
rape. In addition to subverting the administration of 
justice with respect to the crime of arrest, this ties back
to the interest in safety; for a detainee who absconds
from custody presents a risk to law enforcement officers,
other detainees, victims of previous crimes, witnesses, and
society at large.

Fourth, an arrestee’s past conduct is essential to an
assessment of the danger he poses to the public, and this 
will inform a court’s determination whether the individual 
should be released on bail.  “The government’s interest in 
preventing crime by arrestees is both legitimate and com
pelling.” United States v. Salerno, 481 U. S. 739, 749 
(1987). DNA identification of a suspect in a violent crime
provides critical information to the police and judicial
officials in making a determination of the arrestee’s future 
dangerousness.  This inquiry always has entailed some
scrutiny beyond the name on the defendant’s driver’s
license.  For example, Maryland law requires a judge to
take into account not only “the nature and circumstances 
of the offense charged” but also “the defendant’s family 
ties, employment status and history, financial resources, 
reputation, character and mental condition, length of res
idence in the community.” 1 Md. Rules 4–216(f)(1)(A), 
(C) (2013).  Knowing that the defendant is wanted for a 
previous violent crime based on DNA identification is 
especially probative of the court’s consideration of “the 
danger of the defendant to the alleged victim, another 
person, or the community.” Rule 4–216(f)(1)(G); see 
also 18 U. S. C. §3142 (2006 ed. and Supp. V) (similar 
requirements).

This interest is not speculative.  In considering laws to 
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require collecting DNA from arrestees, government agen
cies around the Nation found evidence of numerous 
cases in which felony arrestees would have been identified
as violent through DNA identification matching them
to previous crimes but who later committed additional
crimes because such identification was not used to detain 
them. See Denver’s Study on Preventable Crimes (2009) 
(three examples), online at http://www.denverda.org/DNA_
Documents / Denver%27s%20Preventable%20Crimes%20 
Study.pdf (all Internet materials as visited May 31, 
2013, and available in Clerk of Court’s case file); Chi
cago’s Study on Preventable Crimes (2005) (five exam- 
ples), online at http://www.denverda.org/DNA_Documents/
Arrestee_Database /Chicago%20Preventable%20Crimes- 
Final.pdf; Maryland Study on Preventable Crimes (2008) 
(three examples), online at http://www.denverda.org/DNA_
Documents/MarylandDNAarresteestudy.pdf.

Present capabilities make it possible to complete a DNA 
identification that provides information essential to de
termining whether a detained suspect can be released
pending trial.  See, e.g., States Brief 18, n. 10 (“DNA iden
tification database samples have been processed in as few
as two days in California, although around 30 days has
been average”). Regardless of when the initial bail deci
sion is made, release is not appropriate until a further 
determination is made as to the person’s identity in the 
sense not only of what his birth certificate states but also 
what other records and data disclose to give that identity
more meaning in the whole context of who the person 
really is. And even when release is permitted, the back
ground identity of the suspect is necessary for determining
what conditions must be met before release is allowed.  If 
release is authorized, it may take time for the conditions 
to be met, and so the time before actual release can be 
substantial. For example, in the federal system, defend
ants released conditionally are detained on average for 
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112 days; those released on unsecured bond for 37 days; 
on personal recognizance for 36 days; and on other finan
cial conditions for 27 days.  See Dept. of Justice, Bureau of 
Justice Statistics, Compendium of Federal Justice Statis
tics 45 (NCJ–213476, Dec. 2006) online at http://bjs.gov/
content/pub/pdf/cfjs04.pdf.  During this entire period, ad
ditional and supplemental data establishing more about 
the person’s identity and background can provide critical 
information relevant to the conditions of release and 
whether to revisit an initial release determination.  The 
facts of this case are illustrative.  Though the record is not 
clear, if some thought were being given to releasing the 
respondent on bail on the gun charge, a release that would 
take weeks or months in any event, when the DNA report 
linked him to the prior rape, it would be relevant to the 
conditions of his release.  The same would be true with a 
supplemental fingerprint report.

Even if an arrestee is released on bail, development of 
DNA identification revealing the defendant’s unknown
violent past can and should lead to the revocation of his 
conditional release. See 18 U. S. C. §3145(a) (providing for 
revocation of release); see also States Brief 11–12 (discuss
ing examples where bail and diversion determinations
were reversed after DNA identified the arrestee’s vio
lent history). Pretrial release of a person charged with a
dangerous crime is a most serious responsibility. It is reason
able in all respects for the State to use an accepted data
base to determine if an arrestee is the object of suspicion
in other serious crimes, suspicion that may provide a
strong incentive for the arrestee to escape and flee.

Finally, in the interests of justice, the identification of
an arrestee as the perpetrator of some heinous crime may
have the salutary effect of freeing a person wrongfully
imprisoned for the same offense.  “[P]rompt [DNA] testing
. . . would speed up apprehension of criminals before they
commit additional crimes, and prevent the grotesque 
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detention of . . . innocent people.”  J. Dwyer, P. Neufeld, & 
B. Scheck, Actual Innocence 245 (2000). 

Because proper processing of arrestees is so important
and has consequences for every stage of the criminal
process, the Court has recognized that the “governmen- 
tal interests underlying a station-house search of the ar
restee’s person and possessions may in some circumstances
be even greater than those supporting a search imme
diately following arrest.”  Lafayette, 462 U. S., at 645. 
Thus, the Court has been reluctant to circumscribe the 
authority of the police to conduct reasonable booking 
searches. For example, “[t]he standards traditionally
governing a search incident to lawful arrest are not . . . 
commuted to the stricter Terry standards.” Robinson, 
414 U. S., at 234.  Nor are these interests in identifica-
tion served only by a search of the arrestee himself.
“[I]nspection of an arrestee’s personal property may assist 
the police in ascertaining or verifying his identity.”  Lafa-
yette, supra, at 646. And though the Fifth Amendment’s
protection against self-incrimination is not, as a general 
rule, governed by a reasonableness standard, the Court 
has held that “questions . . . reasonably related to the
police’s administrative concerns . . . fall outside the protec
tions of Miranda [v. Arizona, 384 U. S. 436 (1966)] and the 
answers thereto need not be suppressed.”  Pennsylvania v. 
Muniz, 496 U. S. 582, 601–602 (1990). 

B 
DNA identification represents an important advance

in the techniques used by law enforcement to serve le
gitimate police concerns for as long as there have been
arrests, concerns the courts have acknowledged and ap
proved for more than a century. Law enforcement 
agencies routinely have used scientific advancements in 
their standard procedures for the identification of ar
restees. “Police had been using photography to capture 
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the faces of criminals almost since its invention.”  S. Cole, 
Suspect Identities 20 (2001).  Courts did not dispute that
practice, concluding that a “sheriff in making an arrest for 
a felony on a warrant has the right to exercise a discretion 
. . . , [if] he should deem it necessary to the safe-keeping of
a prisoner, and to prevent his escape, or to enable him the 
more readily to retake the prisoner if he should escape, to
take his photograph.”  State ex rel. Bruns v. Clausmier, 
154 Ind. 599, 601, 603, 57 N. E. 541, 542 (1900).  By the
time that it had become “the daily practice of the police 
officers and detectives of crime to use photographic pic
tures for the discovery and identification of criminals,” the
courts likewise had come to the conclusion that “it would 
be [a] matter of regret to have its use unduly restricted 
upon any fanciful theory or constitutional privilege.” 
Shaffer v. United States, 24 App. D. C. 417, 426 (1904). 

Beginning in 1887, some police adopted more exacting 
means to identify arrestees, using the system of precise 
physical measurements pioneered by the French anthro
pologist Alphonse Bertillon. Bertillon identification con
sisted of 10 measurements of the arrestee’s body, along 
with a “scientific analysis of the features of the face and 
an exact anatomical localization of the various scars, 
marks, &c., of the body.” Defense of the Bertillon System, 
N. Y. Times, Jan. 20, 1896, p. 3.  “[W]hen a prisoner was
brought in, his photograph was taken according to the 
Bertillon system, and his body measurements were then 
made. The measurements were made . . . and noted down 
on the back of a card or a blotter, and the photograph of 
the prisoner was expected to be placed on the card.  This 
card, therefore, furnished both the likeness and descrip
tion of the prisoner, and was placed in the rogues’ gallery,
and copies were sent to various cities where similar rec
ords were kept.” People ex rel. Jones v. Diehl, 53 App. Div. 
645, 646, 65 N. Y. S. 801, 802 (1900).  As in the present
case, the point of taking this information about each ar
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restee was not limited to verifying that the proper name 
was on the indictment.  These procedures were used to 
“facilitate the recapture of escaped prisoners,” to aid “the
investigation of their past records and personal history,” 
and “to preserve the means of identification for . . . fu- 
ture supervision after discharge.” Hodgeman v. Olsen, 86 
Wash. 615, 619, 150 P. 1122, 1124 (1915); see also McGov-
ern v. Van Riper, 137 N. J. Eq. 24, 33–34, 43 A. 2d 514,
519 (Ch. 1945) (“[C]riminal identification is said to have
two main purposes: (1) The identification of the accused as
the person who committed the crime for which he is being
held; and, (2) the identification of the accused as the same
person who has been previously charged with, or convicted
of, other offenses against the criminal law”). 

Perhaps the most direct historical analogue to the DNA 
technology used to identify respondent is the familiar
practice of fingerprinting arrestees. From the advent of 
this technique, courts had no trouble determining that
fingerprinting was a natural part of “the administrative 
steps incident to arrest.” County of Riverside v. McLaugh-
lin, 500 U. S. 44, 58 (1991).  In the seminal case of United 
States v. Kelly, 55 F. 2d 67 (CA2 1932), Judge Augustus
Hand wrote that routine fingerprinting did not violate the 
Fourth Amendment precisely because it fit within the 
accepted means of processing an arrestee into custody: 

“Finger printing seems to be no more than an exten
sion of methods of identification long used in dealing 
with persons under arrest for real or supposed vio
lations of the criminal laws. It is known to be a very
certain means devised by modern science to reach the 
desired end, and has become especially important in a 
time when increased population and vast aggrega
tions of people in urban centers have rendered the no
toriety of the individual in the community no longer a 
ready means of identification. 
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.  .  .  .  . 

“We find no ground in reason or authority for inter
fering with a method of identifying persons charged
with crime which has now become widely known and 
frequently practiced.”  Id., at 69–70. 

By the middle of the 20th century, it was considered “ele
mentary that a person in lawful custody may be required 
to submit to photographing and fingerprinting as part of 
routine identification processes.” Smith v. United States, 
324 F. 2d 879, 882 (CADC 1963) (Burger, J.) (citations 
omitted).

DNA identification is an advanced technique superior to
fingerprinting in many ways, so much so that to insist on 
fingerprints as the norm would make little sense to either
the forensic expert or a layperson.  The additional intru
sion upon the arrestee’s privacy beyond that associated 
with fingerprinting is not significant, see Part V, infra, 
and DNA is a markedly more accurate form of identifying 
arrestees. A suspect who has changed his facial features 
to evade photographic identification or even one who has 
undertaken the more arduous task of altering his finger
prints cannot escape the revealing power of his DNA.

The respondent’s primary objection to this analogy is 
that DNA identification is not as fast as fingerprinting,
and so it should not be considered to be the 21st-century 
equivalent.  See Tr. of Oral Arg. 53.  But rapid analysis of
fingerprints is itself of recent vintage.  The FBI’s vaunted 
Integrated Automated Fingerprint Identification System 
(IAFIS) was only “launched on July 28, 1999.  Prior to this 
time, the processing of . . . fingerprint submissions was
largely a manual, labor-intensive process, taking weeks or
months to process a single submission.”  Federal Bureau of 
Investigation, Integrated Automated Fingerprint Identifi
cation System, online at http://www.fbi.gov/about-us/cjis/
fingerprints_biometrics/iafis/iafis.  It was not the advent of 
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this technology that rendered fingerprint analysis consti
tutional in a single moment. The question of how long it
takes to process identifying information obtained from a 
valid search goes only to the efficacy of the search for its 
purpose of prompt identification, not the constitutionality
of the search. Cf. Ontario v. Quon, 560 U. S. ___, ___ 
(2010) (slip op., at 15). Given the importance of DNA in
the identification of police records pertaining to arrestees
and the need to refine and confirm that identity for its
important bearing on the decision to continue release on 
bail or to impose of new conditions, DNA serves an essen
tial purpose despite the existence of delays such as the
one that occurred in this case.  Even so, the delay in
processing DNA from arrestees is being reduced to a sub
stantial degree by rapid technical advances.  See, e.g., At
torney General DeWine Announces Significant Drop in DNA 
Turnaround Time (Jan. 4, 2013) (DNA processing time
reduced from 125 days in 2010 to 20 days in 2012), online at
http://ohioattorneygeneral.gov/Media/News-Releases/January-
2013/Attorney-General-DeWine-Announces-Significant-
Drop; Gov. Jindal Announces Elimination of DNA 
Backlog, DNA Unit Now Operating in Real Time (Nov. 17, 
2011) (average DNA report time reduced from a year
or more in 2009 to 20 days in 2011), online at http://
www.gov.state.la.us/index.cfm?md=newsroom&tmp=detail
&articleID=3102. And the FBI has already begun testing 
devices that will enable police to process the DNA of ar
restees within 90 minutes. See Brief for National District 
Attorneys Association as Amicus Curiae 20–21; Tr. of Oral 
Arg. 17. An assessment and understanding of the reason
ableness of this minimally invasive search of a person 
detained for a serious crime should take account of these 
technical advances. Just as fingerprinting was constitu
tional for generations prior to the introduction of IAFIS, 
DNA identification of arrestees is a permissible tool of law 
enforcement today.  New technology will only further 
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improve its speed and therefore its effectiveness. And, as 
noted above, actual release of a serious offender as a rou
tine matter takes weeks or months in any event. By iden
tifying not only who the arrestee is but also what other 
available records disclose about his past to show who he is, 
the police can ensure that they have the proper person 
under arrest and that they have made the necessary 
arrangements for his custody; and, just as important, they
can also prevent suspicion against or prosecution of the 
innocent. 

In sum, there can be little reason to question “the legit
imate interest of the government in knowing for an abso
lute certainty the identity of the person arrested, in
knowing whether he is wanted elsewhere, and in ensuring 
his identification in the event he flees prosecution.”  3 W. 
LaFave, Search and Seizure §5.3(c), p. 216 (5th ed. 2012). 
To that end, courts have confirmed that the Fourth 
Amendment allows police to take certain routine “admin
istrative steps incident to arrest—i.e., . . . book[ing], pho
tograph[ing], and fingerprint[ing].”  McLaughlin, 500 
U. S., at 58. DNA identification of arrestees, of the type
approved by the Maryland statute here at issue, is “no
more than an extension of methods of identification long
used in dealing with persons under arrest.”  Kelly, 55 
F. 2d, at 69. In the balance of reasonableness required by
the Fourth Amendment, therefore, the Court must give 
great weight both to the significant government interest at
stake in the identification of arrestees and to the un
matched potential of DNA identification to serve that
interest. 

V 

A 


By comparison to this substantial government interest
and the unique effectiveness of DNA identification, the 
intrusion of a cheek swab to obtain a DNA sample is a 
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minimal one.  True, a significant government interest does
not alone suffice to justify a search.  The government 
interest must outweigh the degree to which the search in
vades an individual’s legitimate expectations of privacy.
In considering those expectations in this case, however, 
the necessary predicate of a valid arrest for a serious
offense is fundamental.  “Although the underlying com
mand of the Fourth Amendment is always that searches
and seizures be reasonable, what is reasonable depends on 
the context within which a search takes place.”  New 
Jersey v. T. L. O., 469 U. S. 325, 337 (1985).  “[T]he legiti
macy of certain privacy expectations vis-à-vis the State 
may depend upon the individual’s legal relationship with 
the State.” Vernonia School Dist. 47J, 515 U. S., at 654. 

The reasonableness of any search must be considered 
in the context of the person’s legitimate expectations of 
privacy. For example, when weighing the invasiveness of 
urinalysis of high school athletes, the Court noted that 
“[l]egitimate privacy expectations are even less with re
gard to student athletes. . . . Public school locker rooms, 
the usual sites for these activities, are not notable for the 
privacy they afford.”  Id., at 657.  Likewise, the Court 
has used a context-specific benchmark inapplicable to the 
public at large when “the expectations of privacy of cov
ered employees are diminished by reason of their participa
tion in an industry that is regulated pervasively,” Skinner, 
489 U. S., at 627, or when “the ‘operational realities of 
the workplace’ may render entirely reasonable certain
work-related intrusions by supervisors and co-workers 
that might be viewed as unreasonable in other contexts,” 
Von Raab, 489 U. S., at 671. 

The expectations of privacy of an individual taken into
police custody “necessarily [are] of a diminished scope.” 
Bell, 441 U. S., at 557.  “[B]oth the person and the property 
in his immediate possession may be searched at the 
station house.”  United States v. Edwards, 415 U. S. 800, 

362



   
 

 

 

 

  

   
 
 

 

 
 

 

 

 

25 Cite as: 569 U. S. ____ (2013) 

Opinion of the Court 

803 (1974). A search of the detainee’s person when he is 
booked into custody may “ ‘involve a relatively extensive 
exploration,’ ” Robinson, 414 U. S., at 227, including “re
quir[ing] at least some detainees to lift their genitals or 
cough in a squatting position,” Florence, 566 U. S., at ___ 
(slip op., at 13).

In this critical respect, the search here at issue differs
from the sort of programmatic searches of either the public
at large or a particular class of regulated but otherwise 
law-abiding citizens that the Court has previously labeled 
as “ ‘special needs’ ” searches.  Chandler v. Miller, 520 
U. S. 305, 314 (1997). When the police stop a motorist at 
a checkpoint, see Indianapolis v. Edmond, 531 U. S. 32 
(2000), or test a political candidate for illegal narcotics, see 
Chandler, supra, they intrude upon substantial expecta
tions of privacy.  So the Court has insisted on some pur
pose other than “to detect evidence of ordinary criminal 
wrongdoing” to justify these searches in the absence of
individualized suspicion. Edmond, supra, at 38.  Once an 
individual has been arrested on probable cause for a dan
gerous offense that may require detention before trial,
however, his or her expectations of privacy and freedom
from police scrutiny are reduced.  DNA identification like 
that at issue here thus does not require consideration of
any unique needs that would be required to justify search
ing the average citizen.  The special needs cases, though
in full accord with the result reached here, do not have a 
direct bearing on the issues presented in this case, be
cause unlike the search of a citizen who has not been 
suspected of a wrong, a detainee has a reduced expectation
of privacy.

The reasonableness inquiry here considers two other 
circumstances in which the Court has held that particular
ized suspicion is not categorically required: “diminished 
expectations of privacy [and] minimal intrusions.” McAr-
thur, 531 U. S., at 330.  This is not to suggest that any 
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search is acceptable solely because a person is in custody.
Some searches, such as invasive surgery, see Winston, 470 
U. S. 753, or a search of the arrestee’s home, see Chimel v. 
California, 395 U. S. 752 (1969), involve either greater 
intrusions or higher expectations of privacy than are 
present in this case. In those situations, when the Court 
must “balance the privacy-related and law enforcement
related concerns to determine if the intrusion was rea
sonable,” McArthur, supra, at 331, the privacy-related 
concerns are weighty enough that the search may require a 
warrant, notwithstanding the diminished expectations of 
privacy of the arrestee.

Here, by contrast to the approved standard procedures 
incident to any arrest detailed above, a buccal swab in
volves an even more brief and still minimal intrusion.  A 
gentle rub along the inside of the cheek does not break the 
skin, and it “involves virtually no risk, trauma, or pain.” 
Schmerber, 384 U. S., at 771.  “A crucial factor in analyz
ing the magnitude of the intrusion . . . is the extent to
which the procedure may threaten the safety or health of 
the individual,” Winston, supra, at 761, and nothing sug
gests that a buccal swab poses any physical danger what
soever. A brief intrusion of an arrestee’s person is subject 
to the Fourth Amendment, but a swab of this nature does 
not increase the indignity already attendant to normal 
incidents of arrest. 

B 
In addition the processing of respondent’s DNA sam

ple’s 13 CODIS loci did not intrude on respondent’s privacy 
in a way that would make his DNA identification 
unconstitutional. 

First, as already noted, the CODIS loci come from non
coding parts of the DNA that do not reveal the genetic
traits of the arrestee.  While science can always progress 
further, and those progressions may have Fourth Amend
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ment consequences, alleles at the CODIS loci “are not 
at present revealing information beyond identification.”
Katsanis & Wagner, Characterization of the Standard and
Recommended CODIS Markers, 58 J. Forensic Sci. S169, 
S171 (2013). The argument that the testing at issue in
this case reveals any private medical information at all is
open to dispute.

And even if non-coding alleles could provide some in
formation, they are not in fact tested for that end.  It is 
undisputed that law enforcement officers analyze DNA for 
the sole purpose of generating a unique identifying num
ber against which future samples may be matched.  This 
parallels a similar safeguard based on actual practice in
the school drug-testing context, where the Court deemed it 
“significant that the tests at issue here look only for drugs, 
and not for whether the student is, for example, epileptic,
pregnant, or diabetic.”  Vernonia School Dist. 47J, 515 
U. S., at 658.  If in the future police analyze samples to
determine, for instance, an arrestee’s predisposition for a
particular disease or other hereditary factors not relevant
to identity, that case would present additional privacy
concerns not present here.

Finally, the Act provides statutory protections that 
guard against further invasion of privacy.  As noted above, 
the Act requires that “[o]nly DNA records that directly
relate to the identification of individuals shall be collected 
and stored.” Md. Pub. Saf. Code Ann. §2–505(b)(1).  No 
purpose other than identification is permissible: “A person
may not willfully test a DNA sample for information that 
does not relate to the identification of individuals as speci
fied in this subtitle.” §2–512(c). This Court has noted 
often that “a ‘statutory or regulatory duty to avoid unwar
ranted disclosures’ generally allays . . . privacy concerns.” 
NASA v. Nelson, 562 U. S. ___, ___ (2011) (slip op., at 20) 
(quoting Whalen v. Roe, 429 U. S. 589, 605 (1977)).  The 
Court need not speculate about the risks posed “by a 

365



  

 
  

 

 

  

 
 

  
 
 

 

 

 

 

 

 

28 MARYLAND v. KING 

Opinion of the Court 

system that did not contain comparable security provi
sions.” Id., at 606. In light of the scientific and statutory 
safeguards, once respondent’s DNA was lawfully collected
the STR analysis of respondent’s DNA pursuant to CODIS 
procedures did not amount to a significant invasion of
privacy that would render the DNA identification imper
missible under the Fourth Amendment. 

* * * 
In light of the context of a valid arrest supported by

probable cause respondent’s expectations of privacy were 
not offended by the minor intrusion of a brief swab of his
cheeks. By contrast, that same context of arrest gives rise 
to significant state interests in identifying respondent not 
only so that the proper name can be attached to his charges
but also so that the criminal justice system can make
informed decisions concerning pretrial custody.  Upon
these considerations the Court concludes that DNA identi
fication of arrestees is a reasonable search that can be 
considered part of a routine booking procedure.  When 
officers make an arrest supported by probable cause to
hold for a serious offense and they bring the suspect to the
station to be detained in custody, taking and analyzing a
cheek swab of the arrestee’s DNA is, like fingerprinting 
and photographing, a legitimate police booking procedure
that is reasonable under the Fourth Amendment. 

The judgment of the Court of Appeals of Maryland is 
reversed. 

It is so ordered. 
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SUPREME COURT OF THE UNITED STATES 

No. 12–207 

MARYLAND, PETITIONER v. ALONZO JAY KING, JR. 

ON WRIT OF CERTIORARI TO THE COURT OF APPEALS OF 

MARYLAND
 

[June 3, 2013]


 JUSTICE SCALIA, with whom JUSTICE GINSBURG, 
JUSTICE SOTOMAYOR, and JUSTICE KAGAN join, dissenting. 

The Fourth Amendment forbids searching a person for
evidence of a crime when there is no basis for believing the 
person is guilty of the crime or is in possession of incrimi-
nating evidence. That prohibition is categorical and with-
out exception; it lies at the very heart of the Fourth
Amendment. Whenever this Court has allowed a suspi-
cionless search, it has insisted upon a justifying motive 
apart from the investigation of crime. 

It is obvious that no such noninvestigative motive exists
in this case. The Court’s assertion that DNA is being 
taken, not to solve crimes, but to identify those in the 
State’s custody, taxes the credulity of the credulous.  And 
the Court’s comparison of Maryland’s DNA searches to
other techniques, such as fingerprinting, can seem apt 
only to those who know no more than today’s opinion
has chosen to tell them about how those DNA searches 
actually work. 

I 

A 


At the time of the Founding, Americans despised the 
British use of so-called “general warrants”—warrants not 
grounded upon a sworn oath of a specific infraction by a 
particular individual, and thus not limited in scope and 
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application. The first Virginia Constitution declared that
“general warrants, whereby any officer or messenger may 
be commanded to search suspected places without evi-
dence of a fact committed,” or to search a person “whose 
offence is not particularly described and supported by
evidence,” “are grievous and oppressive, and ought not be 
granted.” Va. Declaration of Rights §10 (1776), in 1 B.
Schwartz, The Bill of Rights: A Documentary History 234, 
235 (1971).  The Maryland Declaration of Rights similarly 
provided that general warrants were “illegal.”  Md. Decla-
ration of Rights §XXIII (1776), in id., at 280, 282. 

In the ratification debates, Antifederalists sarcastically
predicted that the general, suspicionless warrant would be
among the Constitution’s “blessings.” Blessings of the New
Government, Independent Gazetteer, Oct. 6, 1787, in 13
Documentary History of the Ratification of the Constitu-
tion 345 (J. Kaminski & G. Saladino eds. 1981).  “Brutus” 
of New York asked why the Federal Constitution con-
tained no provision like Maryland’s, Brutus II, N. Y. Jour-
nal, Nov. 1, 1787, in id., at 524, and Patrick Henry warned
that the new Federal Constitution would expose the citi-
zenry to searches and seizures “in the most arbitrary 
manner, without any evidence or reason.” 3 Debates on 
the Federal Constitution 588 (J. Elliot 2d ed. 1854). 

Madison’s draft of what became the Fourth Amendment 
answered these charges by providing that the “rights of 
the people to be secured in their persons . . . from all un-
reasonable searches and seizures, shall not be violated by
warrants issued without probable cause . . . or not particu-
larly describing the places to be searched.”  1 Annals of 
Cong. 434–435 (1789). As ratified, the Fourth Amend-
ment’s Warrant Clause forbids a warrant to “issue” except 
“upon probable cause,” and requires that it be “particula[r]” 
(which is to say, individualized) to “the place to be 
searched, and the persons or things to be seized.”  And we 
have held that, even when a warrant is not constitution-
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ally necessary, the Fourth Amendment’s general prohibition 
of “unreasonable” searches imports the same requirement
of individualized suspicion.  See Chandler v. Miller, 520 
U. S. 305, 308 (1997).

Although there is a “closely guarded category of consti-
tutionally permissible suspicionless searches,” id., at 309, 
that has never included searches designed to serve “the
normal need for law enforcement,” Skinner v. Railway 
Labor Executives’ Assn., 489 U. S. 602, 619 (1989) (inter-
nal quotation marks omitted).  Even the common name for 
suspicionless searches—“special needs” searches—itself 
reflects that they must be justified, always, by concerns 
“other than crime detection.”  Chandler, supra, at 313– 
314. We have approved random drug tests of railroad 
employees, yes—but only because the Government’s need
to “regulat[e] the conduct of railroad employees to ensure
safety” is distinct from “normal law enforcement.”  Skin-
ner, supra, at 620. So too we have approved suspicionless 
searches in public schools—but only because there the 
government acts in furtherance of its “responsibilities . . . 
as guardian and tutor of children entrusted to its care.” 
Vernonia School Dist. 47J v. Acton, 515 U. S. 646, 665 
(1995).

So while the Court is correct to note (ante, at 8–9) that
there are instances in which we have permitted searches 
without individualized suspicion, “[i]n none of these cases
. . . did we indicate approval of a [search] whose primary 
purpose was to detect evidence of ordinary criminal
wrongdoing.” Indianapolis v. Edmond, 531 U. S. 32, 38 
(2000). That limitation is crucial.  It is only when a gov-
ernmental purpose aside from crime-solving is at stake 
that we engage in the free-form “reasonableness” inquiry 
that the Court indulges at length today.  To put it another
way, both the legitimacy of the Court’s method and the 
correctness of its outcome hinge entirely on the truth of a
single proposition: that the primary purpose of these DNA 

369



 
  

 

 

 

 
 
 

 

 
 

 

 

 

  

 
 

 

 

4 MARYLAND v. KING 

SCALIA, J., dissenting 

searches is something other than simply discovering evi-
dence of criminal wrongdoing. As I detail below, that 
proposition is wrong. 

B 
The Court alludes at several points (see ante, at 11, 25)

to the fact that King was an arrestee, and arrestees may
be validly searched incident to their arrest. But the Court 
does not really rest on this principle, and for good reason:
The objects of a search incident to arrest must be either (1)
weapons or evidence that might easily be destroyed, or (2)
evidence relevant to the crime of arrest.  See Arizona v. 
Gant, 556 U. S. 332, 343–344 (2009); Thornton v. United 
States, 541 U. S. 615, 632 (2004) (SCALIA, J., concurring in 
judgment).  Neither is the object of the search at issue 
here. 

The Court hastens to clarify that it does not mean to 
approve invasive surgery on arrestees or warrantless 
searches of their homes. Ante, at 25.  That the Court feels 
the need to disclaim these consequences is as damning a 
criticism of its suspicionless-search regime as any I can 
muster. And the Court’s attempt to distinguish those 
hypothetical searches from this real one is unconvincing. 
We are told that the “privacy-related concerns” in the 
search of a home “are weighty enough that the search may 
require a warrant, notwithstanding the diminished expec-
tations of privacy of the arrestee.” Ante, at 26.  But why
are the “privacy-related concerns” not also “weighty” when 
an intrusion into the body is at stake?  (The Fourth
Amendment lists “persons” first among the entities pro-
tected against unreasonable searches and seizures.)  And 
could the police engage, without any suspicion of wrongdo-
ing, in a “brief and . . . minimal” intrusion into the home of 
an arrestee—perhaps just peeking around the curtilage a
bit? See ante, at 26. Obviously not.

At any rate, all this discussion is beside the point.  No 
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matter the degree of invasiveness, suspicionless searches 
are never allowed if their principal end is ordinary crime-
solving. A search incident to arrest either serves other 
ends (such as officer safety, in a search for weapons) or
is not suspicionless (as when there is reason to believe 
the arrestee possesses evidence relevant to the crime of
arrest). 

Sensing (correctly) that it needs more, the Court elabo-
rates at length the ways that the search here served the 
special purpose of “identifying” King.1  But that seems to 
me quite wrong—unless what one means by “identifying” 
someone is “searching for evidence that he has committed
crimes unrelated to the crime of his arrest.” At points the 
Court does appear to use “identifying” in that peculiar 
sense—claiming, for example, that knowing “an arrestee’s
past conduct is essential to an assessment of the danger 
he poses.” Ante, at 15. If identifying someone means
finding out what unsolved crimes he has committed, then 
identification is indistinguishable from the ordinary law-
enforcement aims that have never been thought to justify
a suspicionless search. Searching every lawfully stopped 
car, for example, might turn up information about un-
solved crimes the driver had committed, but no one would 
say that such a search was aimed at “identifying” him, and 

—————— 
1 The Court’s insistence (ante, at 25) that our special-needs cases “do 

not have a direct bearing on the issues presented in this case” is per-
plexing. Why spill so much ink on the special need of identification if a 
special need is not required?  Why not just come out and say that any 
suspicionless search of an arrestee is allowed if it will be useful to solve 
crimes?  The Court does not say that because most Members of the 
Court do not believe it.  So whatever the Court’s major premise—the 
opinion does not really contain what you would call a rule of decision— 
the minor premise is “this search was used to identify King.”  The 
incorrectness of that minor premise will therefore suffice to demon-
strate the error in the Court’s result. 
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no court would hold such a search lawful.  I will therefore 
assume that the Court means that the DNA search at 
issue here was useful to “identify” King in the normal 
sense of that word—in the sense that would identify the 
author of Introduction to the Principles of Morals and 
Legislation as Jeremy Bentham. 

1 
The portion of the Court’s opinion that explains the

identification rationale is strangely silent on the actual
workings of the DNA search at issue here.  To know those 
facts is to be instantly disabused of the notion that what 
happened had anything to do with identifying King.

King was arrested on April 10, 2009, on charges unre-
lated to the case before us. That same day, April 10, the
police searched him and seized the DNA evidence at issue 
here. What happened next?  Reading the Court’s opinion,
particularly its insistence that the search was necessary to
know “who [had] been arrested,”  ante, at 11, one might 
guess that King’s DNA was swiftly processed and his
identity thereby confirmed—perhaps against some master 
database of known DNA profiles, as is done for finger-
prints. After all, was not the suspicionless search here
crucial to avoid “inordinate risks for facility staff” or to
“existing detainee population,” ante, at 14? Surely, then— 
surely—the State of Maryland got cracking on those grave
risks immediately, by rushing to identify King with his 
DNA as soon as possible.

Nothing could be further from the truth.  Maryland
officials did not even begin the process of testing King’s 
DNA that day.  Or, actually, the next day.  Or the day 
after that.  And that was for a simple reason: Maryland 
law forbids them to do so.  A “DNA sample collected from
an individual charged with a crime . . . may not be tested 
or placed in the statewide DNA data base system prior to
the first scheduled arraignment date.”  Md. Pub. Saf. Code 
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Ann. §2–504(d)(1) (Lexis 2011) (emphasis added).  And 
King’s first appearance in court was not until three days
after his arrest.  (I suspect, though, that they did not wait 
three days to ask his name or take his fingerprints.) 

This places in a rather different light the Court’s solemn
declaration that the search here was necessary so that
King could be identified at “every stage of the criminal 
process.” Ante, at 18. I hope that the Maryland officials
who read the Court’s opinion do not take it seriously.
Acting on the Court’s misperception of Maryland law could
lead to jail time.  See Md. Pub. Saf. Code Ann. §2–512(c)–(e)
(punishing by up to five years’ imprisonment anyone who
obtains or tests DNA information except as provided by
statute). Does the Court really believe that Maryland 
did not know whom it was arraigning?  The Court’s re-
sponse is to imagine that release on bail could take so long 
that the DNA results are returned in time, or perhaps that
bail could be revoked if the DNA test turned up incrimi-
nating information. Ante, at 16–17.  That is no answer at 
all. If the purpose of this Act is to assess “whether [King]
should be released on bail,” ante, at 15, why would it 
possibly forbid the DNA testing process to begin until King 
was arraigned?  Why would Maryland resign itself to
simply hoping that the bail decision will drag out long
enough that the “identification”  can succeed before the 
arrestee is released? The truth, known to Maryland and
increasingly to the reader: this search had nothing to do 
with establishing King’s identity.

It gets worse. King’s DNA sample was not received by
the Maryland State Police’s Forensic Sciences Division 
until April 23, 2009—two weeks after his arrest.  It sat in 
that office, ripening in a storage area, until the custodians
got around to mailing it to a lab for testing on June 25, 
2009—two months after it was received, and nearly three 
since King’s arrest.  After it was mailed, the data from the 
lab tests were not available for several more weeks, until 
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July 13, 2009, which is when the test results were entered
into Maryland’s DNA database, together with information 
identifying the person from whom the sample was taken. 
Meanwhile, bail had been set, King had engaged in dis-
covery, and he had requested a speedy trial—presumably 
not a trial of John Doe. It was not until August 4, 2009—
four months after King’s arrest—that the forwarded sam-
ple transmitted (without identifying information) from the 
Maryland DNA database to the Federal Bureau of Investi-
gation’s national database was matched with a sample 
taken from the scene of an unrelated crime years earlier. 

A more specific description of exactly what happened at 
this point illustrates why, by definition, King could 
not have been identified by this match.  The FBI’s  
DNA database (known as CODIS) consists of two distinct
collections.  FBI, CODIS and NDIS Fact Sheet, http:// 
www.fbi.gov/about-us/lab/codis/codis-and-ndis-fact-sheet 
(all Internet materials as visited May 31, 2013, and avail-
able in Clerk of Court’s case file).  One of them, the one to 
which King’s DNA was submitted, consists of DNA sam-
ples taken from known convicts or arrestees.  I will refer 
to this as the “Convict and Arrestee Collection.”  The other 
collection consists of samples taken from crime scenes; I 
will refer to this as the “Unsolved Crimes Collection.” The 
Convict and Arrestee Collection stores “no names or other 
personal identifiers of the offenders, arrestees, or detain-
ees.” Ibid. Rather, it contains only the DNA profile itself, 
the name of the agency that submitted it, the laboratory
personnel who analyzed it, and an identification number 
for the specimen. Ibid.  This is because the submitting
state laboratories are expected already to know the identi-
ties of the convicts and arrestees from whom samples are 
taken. (And, of course, they do.) 

Moreover, the CODIS system works by checking to see
whether any of the samples in the Unsolved Crimes Col-
lection match any of the samples in the Convict and Ar-
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restee Collection.  Ibid.  That is sensible, if what one 
wants to do is solve those cold cases, but note what it 
requires: that the identity of the people whose DNA has 
been entered in the Convict and Arrestee Collection al-
ready be known.2  If one wanted to identify someone in 
custody using his DNA, the logical thing to do would be to
compare that DNA against the Convict and Arrestee 
Collection: to search, in other words, the collection that 
could be used (by checking back with the submitting 
state agency) to identify people, rather than the collection 
of evidence from unsolved crimes, whose perpetrators are
by definition unknown.  But that is not what was done. 
And that is because this search had nothing to do with 
identification. 

In fact, if anything was “identified” at the moment that 
the DNA database returned a match, it was not King—his
identity was already known.  (The docket for the original
criminal charges lists his full name, his race, his sex, his
height, his weight, his date of birth, and his address.) 
Rather, what the August 4 match “identified” was the 
previously-taken sample from the earlier crime. That 
sample was genuinely mysterious to Maryland; the State 
knew that it had probably been left by the victim’s attack-
er, but nothing else. King was not identified by his associ-
ation with the sample; rather, the sample was identified
by its association with King. The Court effectively de-
stroys its own “identification” theory when it acknowledges
that the object of this search was “to see what [was] al-
ready known about [King].”  King was who he was, and 

—————— 
2 By the way, this procedure has nothing to do with exonerating the

wrongfully convicted, as the Court soothingly promises.  See ante, at 17. 
The FBI CODIS database includes DNA from unsolved crimes. I know 
of no indication (and the Court cites none) that it also includes DNA 
from all—or even any—crimes whose perpetrators have already been 
convicted. 
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volumes of his biography could not make him any more or
any less King. No minimally competent speaker of Eng-
lish would say, upon noticing a known arrestee’s similarity 
“to a wanted poster of a previously unidentified suspect,” 
ante, at 13, that the arrestee had thereby been identified. 
It was the previously unidentified suspect who had been 
identified—just as, here, it was the previously unidentified 
rapist. 

2 
That taking DNA samples from arrestees has nothing to

do with identifying them is confirmed not just by actual
practice (which the Court ignores) but by the enabling
statute itself (which the Court also ignores).  The Mary-
land Act at issue has a section helpfully entitled “Purpose 
of collecting and testing DNA samples.”  Md. Pub. Saf. 
Code Ann. §2–505. (One would expect such a section to 
play a somewhat larger role in the Court’s analysis of the 
Act’s purpose—which is to say, at least some role.)  That  
provision lists five purposes for which DNA samples may 
be tested. By this point, it will not surprise the reader to
learn that the Court’s imagined purpose is not among 
them. 

Instead, the law provides that DNA samples are collected
and tested, as a matter of Maryland law, “as part of an
official investigation into a crime.” §2–505(a)(2). (Or, as
our suspicionless-search cases would put it: for ordinary 
law-enforcement purposes.) That is certainly how every-
one has always understood the Maryland Act until today.
The Governor of Maryland, in commenting on our deci-
sion to hear this case, said that he was glad, because 
“[a]llowing law enforcement to collect DNA samples . . . is
absolutely critical to our efforts to continue driving down 
crime,” and “bolsters our efforts to resolve open investiga-
tions and bring them to a resolution.” Marbella, Supreme
Court Will Review Md. DNA Law, Baltimore Sun, Nov. 10, 
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2012, pp. 1, 14.  The attorney general of Maryland re-
marked that he “look[ed] forward to the opportunity to
defend this important crime-fighting tool,” and praised the 
DNA database for helping to “bring to justice violent
perpetrators.”  Ibid. Even this Court’s order staying the 
decision below states that the statute “provides a valuable 
tool for investigating unsolved crimes and thereby helping
to remove violent offenders from the general population”—
with, unsurprisingly, no mention of identity.  567 U. S. 
___, ___ (2012) (ROBERTS, C. J., in chambers) (slip op., 
at 3).

More devastating still for the Court’s “identification” 
theory, the statute does enumerate two instances in which 
a DNA sample may be tested for the purpose of identifica-
tion: “to help identify human remains,” §2–505(a)(3) (em-
phasis added), and “to help identify missing individuals,” 
§2–505(a)(4) (emphasis added). No mention of identifying 
arrestees. Inclusio unius est exclusio alterius. And note 
again that Maryland forbids using DNA records “for any 
purposes other than those specified”—it is actually a crime
to do so. §2–505(b)(2). 

The Maryland regulations implementing the Act con-
firm what is now monotonously obvious: These DNA 
searches have nothing to do with identification.  For ex-
ample, if someone is arrested and law enforcement deter-
mines that “a convicted offender Statewide DNA Data 
Base sample already exists” for that arrestee, “the agency
is not required to obtain a new sample.”  Code of Md. 
Regs., tit. 29, §05.01.04(B)(4) (2011).  But how could the 
State know if an arrestee has already had his DNA sample
collected, if the point of the sample is to identify who he is?
Of course, if the DNA sample is instead taken in order to 
investigate crimes, this restriction makes perfect sense:
Having previously placed an identified someone’s DNA on 
file to check against available crime-scene evidence, there
is no sense in going to the expense of taking a new sample. 
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Maryland’s regulations further require that the “individ- 
ual collecting a sample . . . verify the identity of the indi-
vidual from whom a sample is taken by name and,
if applicable, State identification (SID) number.” 
§05.01.04(K). (But how?) And after the sample is taken, it 
continues to be identified by the individual’s name, finger-
prints, etc., see §05.01.07(B)—rather than (as the Court 
believes) being used to identify individuals. See 
§05.01.07(B)(2) (“Records and specimen information shall 
be identified by . . . [the] [n]ame of the donor” (emphasis 
added)).

So, to review: DNA testing does not even begin until
after arraignment and bail decisions are already made. 
The samples sit in storage for months, and take weeks to 
test. When they are tested, they are checked against the
Unsolved Crimes Collection—rather than the Convict and 
Arrestee Collection, which could be used to identify them.
The Act forbids the Court’s purpose (identification), but
prescribes as its purpose what our suspicionless-search
cases forbid (“official investigation into a crime”).  Against
all of that, it is safe to say that if the Court’s identification 
theory is not wrong, there is no such thing as error. 

II 
The Court also attempts to bolster its identification

theory with a series of inapposite analogies.  See ante, at 
18–23. 

Is not taking DNA samples the same, asks the Court, as
taking a person’s photograph?  No—because that is not a 
Fourth Amendment search at all.  It does not involve a 
physical intrusion onto the person, see Florida v. 
Jardines, 569 U. S. 1, ___ (2013) (slip op., at 3), and we 
have never held that merely taking a person’s photograph 
invades any recognized “expectation of privacy,” see Katz 
v. United States, 389 U. S. 347 (1967).  Thus, it is unsur-
prising that the cases the Court cites as authorizing photo-
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taking do not even mention the Fourth Amendment.  See 
State ex rel. Bruns v. Clausmier, 154 Ind. 599, 57 N. E. 
541 (1900) (libel), Shaffer v. United States, 24 App. D. C.
417 (1904) (Fifth Amendment privilege against self-
incrimination).

But is not the practice of DNA searches, the Court asks,
the same as taking “Bertillon” measurements—noting an
arrestee’s height, shoe size, and so on, on the back of a 
photograph?  No, because that system was not, in the 
ordinary case, used to solve unsolved crimes.  It is possi-
ble, I suppose, to imagine situations in which such meas-
urements might be useful to generate leads. (If witnesses
described a very tall burglar, all the “tall man” cards could
then be pulled.)  But the obvious primary purpose of such
measurements, as the Court’s description of them makes 
clear, was to verify that, for example, the person arrested
today is the same person that was arrested a year ago. 
Which is to say, Bertillon measurements were actually
used as a system of identification, and drew their primary 
usefulness from that task.3 

It is on the fingerprinting of arrestees, however, that the
Court relies most heavily. Ante, at 20–23. The Court does 
not actually say whether it believes that taking a person’s
fingerprints is a Fourth Amendment search, and our cases 
provide no ready answer to that question. Even assuming
so, however, law enforcement’s post-arrest use of finger-
prints could not be more different from its post-arrest 
use of DNA.  Fingerprints of arrestees are taken primarily 
to identify them (though that process sometimes solves 

—————— 
3 Puzzlingly, the Court’s discussion of photography and Bertillon

measurements repeatedly cites state cases (such as Clausmier) that
were decided before the Fourth Amendment was held to be applicable
to the States. See Wolf v. Colorado, 338 U. S. 25 (1949); Mapp v. Ohio, 
367 U. S. 643 (1961).  Why the Court believes them relevant to the
meaning of that Amendment is therefore something of a mystery. 
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crimes); the DNA of arrestees is taken to solve crimes 
(and nothing else). Contrast CODIS, the FBI’s nationwide 
DNA database, with IAFIS, the FBI’s Integrated
Automated Fingerprint Identification System.  See FBI, 
Integrated Automated Fingerprint Identification  System,
http://www.fbi.gov/about-us/cjis/fingerprints_biometrics/iafis/iafis 
(hereinafter IAFIS). 

Fingerprints DNA Samples 
The “average response 
time for an electronic 
criminal fingerprint
submission is about 27 
minutes.” IAFIS. 

DNA analysis can take
months—far too long to be
useful for identifying someone. 

IAFIS includes detailed 
identification information, 
including “criminal histo-
ries; mug shots; scars and
tattoo photos; physical
characteristics like 
height, weight, and hair 
and eye color.” 

CODIS contains “[n]o names 
or other personal identifiers of 
the offenders, arrestees, or 
detainees.” See CODIS and 
NDIS Fact Sheet. 

“Latent prints” recovered 
from crime scenes are not 
systematically compared 
against the database of
known fingerprints, since
that requires further
forensic work.4 

The entire point of the DNA 
database is to check crime 
scene evidence against the 
profiles of arrestees and 
convicts as they come in. 

—————— 
4 See, e.g., FBI, Privacy Impact Assessment: Integrated Automated

Fingerprint Identification System (IAFIS)/Next Generation Identifica-
tion (NGI) Repository for Individuals of Special Concern (RISC), 
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The Court asserts that the taking of fingerprints was
“constitutional for generations prior to the introduction” of
the FBI’s rapid computer-matching system.  Ante, at 22. 
This bold statement is bereft of citation to authority
because there is none for it.  The “great expansion in finger-
printing came before the modern era of Fourth Amend-
ment jurisprudence,” and so we were never asked to decide
the legitimacy of the practice.  United States v. Kincade, 
379 F. 3d 813, 874 (CA9 2004) (Kozinski, J., dissenting).
As fingerprint databases expanded from convicted 
criminals, to arrestees, to civil servants, to immigrants,
to everyone with a driver’s license, Americans simply 
“became accustomed to having our fingerprints on file 
in some government database.”  Ibid.  But it is wrong
to suggest that this was uncontroversial at the time, or
that this Court blessed universal fingerprinting for 
“generations” before it was possible to use it effectively for 
identification. 

The Court also assures us that “the delay in processing 
DNA from arrestees is being reduced to a substantial 
degree by rapid technical advances.”  Ante, at 22. The 
idea, presumably, is that the snail’s pace in this case is 
atypical, so that DNA is now readily usable for identifica-
tion. The Court’s proof, however, is nothing but a pair of 
press releases—each of which turns out to undercut this 
argument.  We learn in them that reductions in backlog 
have enabled Ohio and Louisiana crime labs to analyze a
submitted DNA sample in twenty days.5   But that is still 

—————— 

http://www.fbi.gov/foia/privacy-impact-assessments/iafis-ngi-risc (searches
of the “Unsolved Latent File” may “take considerably more time”). 

5 See Attorney General DeWine Announces Significant Drop in 
DNA Turnaround Time (Jan. 4, 2013), http://ohioattorneygeneral.gov/
Media/News-Releases/January-2013/Attorney-General-DeWine-Announces- 
Significant-Drop; Gov. Jindal Announces Elimination of DNA Backlog 
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longer than the eighteen days that Maryland needed to 
analyze King’s sample, once it worked its way through the
State’s labyrinthine bureaucracy. What this illustrates is 
that these times do not take into account the many other
sources of delay.  So if the Court means to suggest that
Maryland is unusual, that may be right—it may qualify in
this context as a paragon of efficiency.  (Indeed, the Gov-
ernor of Maryland was hailing the elimination of that
State’s backlog more than five years ago.  See Wheeler, 
O’Malley Wants to Expand DNA Testing, Baltimore Sun,
Jan. 11, 2008, p. 5B.)  Meanwhile, the Court’s holding 
will result in the dumping of a large number of arrestee
samples—many from minor offenders—onto an already over-
burdened system: Nearly one-third of Americans will be 
arrested for some offense by age 23.  See Brame, Turner, 
Paternoster, & Bushway, Cumulative Prevalence of Arrest
From Ages 8 to 23 in a National Sample, 129 Pediatrics 21 
(2011).

The Court also accepts uncritically the Government’s
representation at oral argument that it is developing 
devices that will be able to test DNA in mere minutes.  At 
most, this demonstrates that it may one day be possible to 
design a program that uses DNA for a purpose other than 
crime-solving—not that Maryland has in fact designed 
such a program today.  And that is the main point, which 
the Court’s discussion of the brave new world of instant 
DNA analysis should not obscure.  The issue before us is 
not whether DNA can some day be used for identification; 
nor even whether it can today be used for identification; 
but whether it was used for identification here. 

Today, it can fairly be said that fingerprints really are
used to identify people—so well, in fact, that there would 

—————— 


(Nov. 17, 2011), http://www.gov.state.la.us/index.cfm?md=newsroom& 

tmp=detail&articleID=3102.
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be no need for the expense of a separate, wholly redundant 
DNA confirmation of the same information.  What DNA 
adds—what makes it a valuable weapon in the law-
enforcement arsenal—is the ability to solve unsolved 
crimes, by matching old crime-scene evidence against the
profiles of people whose identities are already known. 
That is what was going on when King’s DNA was taken, 
and we should not disguise the fact.  Solving unsolved
crimes is a noble objective, but it occupies a lower place in 
the American pantheon of noble objectives than the pro-
tection of our people from suspicionless law-enforcement 
searches. The Fourth Amendment must prevail. 

* * * 
The Court disguises the vast (and scary) scope of its

holding by promising a limitation it cannot deliver.  The 
Court repeatedly says that DNA testing, and entry into a 
national DNA registry, will not befall thee and me, dear 
reader, but only those arrested for “serious offense[s].” 
Ante, at 28; see also ante, at 1, 9, 14, 17, 22, 23, 24 (re-
peatedly limiting the analysis to “serious offenses”). I 
cannot imagine what principle could possibly justify this
limitation, and the Court does not attempt to suggest any.
If one believes that DNA will “identify” someone arrested 
for assault, he must believe that it will “identify” someone 
arrested for a traffic offense.  This Court does not base its 
judgments on senseless distinctions.  At the end of the 
day, logic will out.  When there comes before us the taking
of DNA from an arrestee for a traffic violation, the Court 
will predictably (and quite rightly) say, “We can find no
significant difference between this case and King.” Make 
no mistake about it: As an entirely predictable conse-
quence of today’s decision, your DNA can be taken and 
entered into a national DNA database if you are ever 
arrested, rightly or wrongly, and for whatever reason.

The most regrettable aspect of the suspicionless search 
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that occurred here is that it proved to be quite unneces-
sary. All parties concede that it would have been entirely 
permissible, as far as the Fourth Amendment is con-
cerned, for Maryland to take a sample of King’s DNA as a
consequence of his conviction for second-degree assault. 
So the ironic result of the Court’s error is this: The only
arrestees to whom the outcome here will ever make a 
difference are those who have been acquitted of the crime 
of arrest (so that their DNA could not have been taken 
upon conviction). In other words, this Act manages to
burden uniquely the sole group for whom the Fourth 
Amendment’s protections ought to be most jealously 
guarded: people who are innocent of the State’s accusations.

Today’s judgment will, to be sure, have the beneficial
effect of solving more crimes; then again, so would the 
taking of DNA samples from anyone who flies on an air-
plane (surely the Transportation Security Administration
needs to know the “identity” of the flying public), applies
for a driver’s license, or attends a public school. Perhaps
the construction of such a genetic panopticon is wise.  But 
I doubt that the proud men who wrote the charter of our
liberties would have been so eager to open their mouths 
for royal inspection.

I therefore dissent, and hope that today’s incursion upon 
the Fourth Amendment, like an earlier one,6 will some day
be repudiated. 

—————— 
6 Compare, New York v. Belton, 453 U. S. 454 (1981) (suspicionless

search of a car permitted upon arrest of the driver), with Arizona v. 
Gant, 556 U. S. 332 (2009) (on second thought, no). 
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This is Exhibit “B” referred to in the 
Affidavit of Dr. Frederick R. Bieber 
affirmed before me this 5th day of 

October,  2021 in accordance with O. 
Reg 431/20, Administering Oath or 

Declaration Remotely 
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  Date Prepared:      8 Sept 2021 
 
Name:   Frederick Robert Bieber, Ph.D. 
 
Office Address:  Department of Pathology 
  Brigham and Women's Hospital 
  75 Francis Street 
  Boston, Massachusetts 02115 
 
Home Address:      110 Newburg Street, Roslindale, MA  02131 
Work Phone:                  617.732.6507   
Work E-Mail:       fbieber@partners.org 
Work FAX:   857.307.1522    
Place of Birth:    Regina, Saskatchewan CANADA 
Citizenship:  Canada, USA 
 
Education 
 
1972 B.A., 

cum laude 
Liberal Arts 
 

State University of New York, NY 

1976 M.S. Genetics University of Rochester School of 
Medicine, Rochester, NY 

1981 Ph.D., 
with 
distinction 

Human Genetics 
(Walter E. Nance, 
M.D., Ph.D.) 

Medical College of Virginia, VA 

 
Postdoctoral 
 
Oct.,1981-  
Sept., 1983 

Research Fellow Pediatrics 
(Lewis B. Holmes, 
M.D.) 

Massachusetts 
General Hospital, 
Harvard Medical 
School, Boston, MA 

Oct.,1981- Sept.30, 
1983 

Research Fellow Pathology 
(Shirley G. Driscoll, 
M.D.) 

Brigham and 
Women's Hospital, 
Boston, MA 

 
Faculty Academic Appointments 
 
1975-1976 Assistant Lecturer Biology University of 

Rochester 
1982- Instructor and Tutor Biology Harvard University, 

Cambridge, MA 
Oct.,1983-1985 Instructor Pathology Harvard Medical 

School 
1985-1991 Assistant Professor Pathology Harvard Medical 

School 
1992- Associate Professor Pathology Harvard Medical 

School 
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Appointments at Hospitals/Affiliated Institutions 
 
1983- Consultant Pediatrics 

Genetics 
Massachusetts General 
Hospital 

1985-1991 Associate Geneticist Pathology Brigham and Women's 
Hospital 

1992- Medical Geneticist Pathology Brigham and Women's 
Hospital 

1993- Consultant Pathology Boston Children's Hospital 
 
Other Professional Positions 
 
1971 Summer Research Student 

  Thomas H. Roderick 
The Jackson Laboratory 
  Bar Harbor, ME 

1984-1986 Tutor John Winthrop House, 
Harvard College 

1991-1999 Consultant Forensic 
Laboratory Director 

CBR Labs, Boston, MA 

1995- Inspector 
#1009462 

College of American 
Pathologists 

1996- Special Consultant Office of the MA Chief 
Medical Examiner 

1996-  Consultant CT State Police Forensic 
Science Laboratory 

1998- Deputy Sheriff 
(Reserve/Sworn) 

Middlesex County, MA 

1998-2000 DNA Advisory Board Federal Bureau of 
Investigation 

2000- Scientific Advisory Board Royal Canadian Mounted 
Police 

2001- DNA Quality Assurance 
Oversight Committee 

U.S. Department of Defense 

2001-2011 Commissioned Officer, O-3 
(Captain, Major) 

Medical Service Corps., 
United States Army 
Reserve 

      2007    Promotion to O-4 (Major) U.S. Army Reserve 
      2011    Honorable discharge U.S. Army Reserve 

2003 Commission on   
Criminal Justice Innovation 

Commonwealth of   
Massachusetts 

2005-2010 Scientific Advisory Board VA Department of Public 
Safety 

2007 
 
 
2012- 

Senior Advisor in Forensic 
Science 
 
Science Senior Advisor in 
Forensic Science 

MA Executive Office of 
Public Safety  
     
CT Department of Emergency                                     
Services and Public Protection 
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Major Administrative Leadership Positions 
Local 
 
1975-1976 Course Director, General 

Genetics 
University of Rochester 

1982- Course Director, Biology E-
14, and Biology E-177 

Harvard University 

1984-1988 Chairman, Subcommittee 
on Information Resources, 
Harvard Medical Library 
Committee 

Harvard Medical School 

1985- Course Director, Pathology 
510.23 

Harvard Medical School 

1993-1998 Course Director, "Principles 
of Forensic Science", Biol 
E-190 

Harvard University 

1998-2003 Director, ABMG Molecular 
Genetics and Cytogenetics 
Fellowship  

Harvard Medical School 

1993-1995 Chairman, Working Group, 
Harvard Consolidated 
Genetics Laboratory 

Brigham and Women's 
Hospital 

2007 Interim Chief 
Appointed by Gov. Deval Patrick  

Office of the Chief Medical 
Examiner, MA 

National 
 
2001-2003 
 
1998-2000  
 
2000-                                               
 
 

Board of Directors 
 
DNA Advisory Board 
appointed by FBI Director 
 
Advisory Committee, 
National DNA Databank 
Appointed by Solicitor General of 
Canada 

American Board of Medical 
Genetics 
Federal Bureau of 
Investigation 
 
Royal Canadian Mounted 
Police 

  
   

2010- 

 
Chair, DNA Quality 
Assurance Oversight 
Committee 
 

 
 
U.S. Department of Defense 

2014-2017   Commissioner   National Commission on Forensic Science 
    appointed by U.S. Attn. General U.S. Department of Justice and National 
        Institute of Standards and Technology 
 
2018-    Board of Directors  Forensic Science Standards Board 
    Elected,and re-elected National Institute of Standards and  
        Technology (NIST), U.S. Dept. Commerce 
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International 
2002-2003 Organizer, BioSecurity 

Conference 
Harvard Medical 
International 

2003, 2005, 2007, 2009, 
2011, 2013,2015,2017, 
2019 

Conference Organizer, 
Forensic Genetics and 
Molecular Anthropology 

International Society of 
Applied Biological Sciences 

 
2004 
 
 
2016-2017 

 
Conference Organizer, 
DNA and the Criminal 
Justice System 
Organizing Committee   
 

J.F. Kennedy School of 
Government, Harvard Univ. 
 
21st Triennial Meeting of 
International Association of 
Forensic Sciences, Toronto, 
CANADA 

Committee Service 
Local 
 
1981-1989 Medical Library Committee Harvard Medical School 
1983-1990  Pre-medical Advisory 

Committee 
Harvard University 

1986- Antenatal Diagnostic Center 
Professional Advisory 
Committee 

Brigham and Women's 
Hospital 

1992-1996 Subcommittee (2) on 
Admissions 

Harvard Medical School 

1993-2000 Curriculum Committee, 
Speech & Hearing Sciences 
Doctoral Program  

Harvard Medical School 
and MIT 

1993-2007 Subcommittee on Courses 
and Credits 

Harvard Medical School 

2002-2007   Chair  
 
National 
 
1991-1994 Board of Scientific 

Counselors 
NIDCD/NIH 

1994-1999 Board Examination 
Committee 

American Board of Medical 
Genetics 

1995-2005  DNA Advisory Group National District Attorneys 
Association 

1996-1998 Developmental Biology and 
Human Genetics Task 
Force, USMLE Step I 

National Board of Medical 
Examiners 

1998 Interdisciplinary Review 
Committee, USMLE Step 1 

National Board of Medical 
Examiners 

 
2000-2002 

 
Pathology Exam 

 
National Board of Medical 
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Committee, USMLE Step 1 Examiners 
2001-2003 Technical Working Group 

on Forensic Science 
U.S. Department of Justice 

2003-2004 
 
 
2021 

Advisory Group, US DOJ, 
Judicial CD Project 
 
Scientific and Technical 
Review Panel (DNA 
testing) 
 

U.S. Department of Justice 
 
 
National Institute of 
Standards (NIST) 

 
Military Service 
2001-2011   Direct Presidential Commission, CPT (O-3), U.S. Army Reserve 

Basic Training, Ft. Sam Houston, TX, Active Duty at U.S. Army 
Criminal Investigation Laboratory (USACIL), Ft. Gillem, GA and 
Armed Forces DNA Identification Laboratory (AFDIL), Office of the 
Armed Forces Medical Examiner, Rockville, MD and Dover Air Force 
Base, DL; selected for promotion to MAJ (O-4), 2007; Honorable 
Discharge, 2011; Secret Security Clearance, US DoD 

Professional Societies 
 
1973-  American Association for the Advancement of Science 
1974- American Society of Human Genetics 
1981- Teratology Society 
1986-1992   Publications Committee 
1981- Sigma Xi (Harvard-Radcliffe Chapter) 
1982-  American Board of Medical Genetics 
1990 Nominating Committee, American Society of Human Genetics 
1984-  Society for Pediatric Pathology 
1986- New England Society of Pathologists 
1992- American Academy of Forensic Sciences 
1993-1995 American College of Medical Genetics 
1995- Association for Molecular Pathology 
1998- International Assoc. Wound Ballistics 
 
Grant Review Activities 
   
1986 Human Embryology & Development 

Study Section, Ad hoc member 
NICHD/NIH 

1991-1994 NIH Board of Scientific Counselors NIDCD/NIH 
1992  Special Study Section, Human Fetal 

Tissue Banks 
NICHD/NIH 
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Editorial Activities (Ad hoc Reviewer) 
 
1977- American Journal of Human Genetics 
1981-  Teratology 
1982-  New England Journal of Medicine 
1985-  American Journal of Public Health 
1985-  Early Human Development 
1986- American Journal of Medical Genetics 
1989- Gastroenterology 
1993-  Obstetrics & Gynecology 
1999- Forensic Science Communications 
2006- Forensic Science International 
2007- Journal of Forensic Science 
2009- 
2017- 

Science 
Amer J Forens Med Pathol 

 
Other Editorial Roles 
 
1980-1985 Associate Editor Birth Defects Encyclopedia 
1986-1992 Book Review Editor Teratology 
1991-1993 Editorial Board Clinical Dysmorphology 
1996- Editorial Board Clinical Genetics 
Honors and Prizes 
 
1972 Zoology Faculty Senior 

Award 
State University of 
New York 

Academic honors 

1976 George Washington 
Corner Prize  

University of 
Rochester 

Rare collection of 
science books 

1981 Phi Kappa Phi Medical College of 
Virginia 

Academic honors 

1982 Young Investigator Award Teratology Society Research prize 
1999 Public Service Award 

 
Massachusetts State 
Police 

DNA assistance to 
public safety efforts 

 
1999 
 

 
Commendation for 
Outstanding Public 
Service 

 
MA House of 
Representatives 

 
DNA assistance to 
public safety 

2000 Distinguished Service 
Award 

MA District 
Attorney’s 
Association 

Teaching and 
forensic technical 
assistance to public 
safety 

2001 
 
 
2018 
 
2020 

Award for Distinguished 
Excellence in Teaching 
 
Order of St. John 
 
Distinguished Alumnus 
Award 

Harvard Medical 
School 
 
Venerable Order of 
St. John 
State University of 
NY 

1st year HMS 
teaching award 
 
Appointed by HRH 
Queen Elizabeth II 
University honors 
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Report of Funded and Unfunded Projects  
Funding Information: 
  
1982-1984  PI   National Livestock   $15,000 
Trace Metals     and Meat Board   
 
The major goal of this study was to evaluate the role of trace metal concentration in malformed human 
fetuses. 
 
 
1984-1986  PI   U.S. Dept. HEW  $12,000 
TERAS 
 
The major goal of this project was to collect data on teratogen exposures in untoward human 
pregnancy outcomes.  
1985-2004  Faculty  NIH 
                T32 GM07748  
Genetics Post-doctoral training grant (Gerald, Erbe, Leder, Korf) 
 
This is an institutional NRSA that provides stipendiary support for six post-doctoral fellows each year.  
Many of the trainees are enrolled in the Harvard Medical School American Board of Medical Genetics 
Training Program.  My role is as one of the faculty members. 
 
 
1986-1988  Co-Investigator NIH/NINDS  
      RO1 
Alzheimer Disease (Selkoe, Kosik) 
The major goal of this study was to investigate cell biology of human fetal neurons.  My role was to 
assist with neuroanatomical identification of fetal brain regions appropriate for cell culture of fetal 
neurons. 
 
 
1988-1990  Co-Investigator NIH 
      RO1 
AIDS and the GI Tract (Walker) 
 
The major goal of this study was to investigate the cellular adhesion and transport of the HIV across 
the human gastrointestinal tract.  My role was to select and dissect appropriate anatomical sites for use 
in study of viral transport. 
 
 
1991-1995  Co-Investigator NIH 
      RO1 
Cloning Genes in the Ear (Morton)   
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The major goal of this study was to identify, clone and sequence genes involved in the human auditory 
process.  My role was to help design the study, and to perform detailed dissections of the fetal cochlea 
to obtain membranous labyrinths for isolation of mRNA from which cDNA library was constructed. 
1999-2004  Faculty  NIH 
      T32 GM07748  
Genetics Post-doctoral training grant (Korf) 
 
This is an institutional NRSA that provides stipendiary support for six post-doctoral fellows each year.  
Many of the trainees are enrolled in the Harvard Medical School American Board of Medical Genetics 
Training Program.  My role is as one of the faculty members. 
 
 
2002-2005  Investigator  National Science Foundation  

EIA 013923  
 
 
Network Theory 
Science Networks, Jane Fountain, PI, Kennedy School of Government 
The objective of this grant is to create a National Center that serves as a focal point for research and 
practice around the issues involved in integrating information and communication technologies into the 
government.  The funded project is designed in part to set up web-based education programs for 
teaching about human forensic DNA testing and related policy issues. 
 
 
2003-2006  Co-investigator NIH/NIHGR 
      RO1 
“DNA Fingerprinting and Civil Liberties” 
 
The objective of this project is to consider the policy and ethical issues surrounding forensic DNA 
technologies.  Issues to be addressed include racial/ethnic DNA profiling using SNP technology, use of 
DNA data banks and data bases, disposition of medical samples and collection and preservation of 
discarded samples from mass disasters. Funding provides support for RAs to collect data, and for 
several conferences and to support scholarly writing of peer-review papers. 
 
 
2004-   Faculty  NIH 
      T32 GM07748  
Genetics Post-doctoral training grant (Morton) 
 
This is an institutional NRSA that provides stipendiary support for six post-doctoral fellows each year.  
Many of the trainees are enrolled in the Harvard Medical School American Board of Medical Genetics 
Training Program.  My role is as one of the faculty members. 
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2009-10  PI   David Rockefeller Center  $19,800 
 
"Population Genetics of Urban and Rural Mexico" 
This grant is funded by the David Rockefeller Center for Latin American Studies (DRCLAS), Harvard 
University. The objective of this project is to define the STR and haplotype distribution of genotypes 
in urban and rural Mexico, with particular emphasis on indigenous populations in regions in which 
ancient languages are spoken. 
 
Current Projects under Funding Review: 
   Co-investigator       NIH     $243,372 
          RO1 
“Chromatin States in the Mammalian Germ Line” (David C. Page, PI, Whitehead Institute) 
 
This project follows up on preliminary experiments in mouse embryos indicating that isolation of fetal 
germ cells followed by chromatin immunoprecipitation and high-throughput sequencing provides 
reproducible, high-quality data that can confer new insights into the biology and regulation of 
transcription in the mammalian germ line.  This project seeks to expand these methods to human 
germline and somatic tissue by collection of both male and female tissue from several time points 
throughout development. 
 
Report of Local Teaching and Training  
Teaching of Students in Courses: 
 
 HMS Courses 
  

1982-1987 
 
1984- 

"Genetics 700.0", HMS 15 medical students; Conference Leader, 30 
hours/year contact time 
Director, Embryopathology and Congenital Malformations, PA510.23, 
HMS elective, 1 student, full-time/month 

1988- "Genetics, Embryology, and Reproductive Physiology," New Pathway 
Program in General Medical Education, 8 medical students; Tutor and 
Lecturer, 50 hours/year contact time (’88-93); 3 hours/year contact 
time (’94-present) 

1989 "Human Pathology (HST 030)", HMS/MIT 50 medical students; 
Lecturer, 2-4 hours contact time. 

2003-  “Science, Law and Public Policy”, HST.035, Massachusetts Institute 
of Technology, lecturer, 2-4 hours contact time/year 

2003-                      "Violence and Injury Prevention", Harvard Med School, Lecturer, 3 
hours contact time/year. 

2015-      Lecturer, Genetics 202, Principles of Genetic Analysis in Humans
      
Other Harvard University Courses 

 
1982-  "General Genetics (BIO-E14)", and "Human Genetics (BIO-E177)", 

Harvard University, 80 undergraduate/graduate students; Lecturer, up 
to 40 hours/year contact time; 30 hours administration of teaching 
program 
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1983  "Reproduction, Genetics, and Birth Defects", Biology 99, Harvard 
University, 3 hours 

1993-98  "Principles of Forensic Science (Biol E-190)”, Harvard University 14 
graduate students; Lecturer, 50 hours/year contact time 

2004     “The Nexus of DNA science and Law” Harvard Law School, lecturer, 
2 hours contact time 

2009 
 

"Genetics, Law, and Privacy", Harvard School of Public Health", 
lecturer, 2 hours contact time 

Local 
 
1982 "Principles of Medical Genetics", Cytology Program, Northeastern 

University, Boston, lecturer, 2 hours contact time 
1983   
  

"Principles of Medical Genetics", Cytology Program, Northeastern 
University, Boston, lecturer, 2 hours contact time 

1984   
  

"Ethics and the New Genetic Technologies", Legal Studies Program, 
Brandeis University, lecturer, 2 hours contact time 

1985    "Genetics, Law, and Medicine", Legal Studies Program Brandeis 
University, lecturer, 2 hours contact time 

1985   
  

"Philosophical Dilemmas and the New Genetic Technologies", Legal 
Studies Program, Brandeis University, lecturer, 2 hours contact time 

1993     “Forensic DNA in the Courtroom” Mass Continuing Legal Education; 
Continuing Legal Education for Defense counsel and prosecutors, 
lecturer, 5 hours contact time 

1994     “DNA: Witness to the Truth”; National District Attorney’s 
Association, Continuing Education for Prosecutors, lecturer, 10 hours 
contact time 

1994   
  

"Advances in Forensic Science", Nashoba Regional High School, 
lecturer, 2 hours contact time 

1994                “Molecular Biology of the Auditory (System HST 730)”, 8 MIT 
graduate students; Lecturer, 25 hours contact time 

1995   
  

"Genetics and Pathology of Multiple Births", Genetic Counseling 
Program, Brandeis University, Waltham, MA, lecturer, 2 hours contact 
time 

1995-2006   “Genetics and Molecular Medicine (HST 180)”, Harvard Medical 
School/MIT 45 medical/graduate students; Lecturer, 3 hours contact 
time 

1998,2003        “Forensic DNA and its Use in the Courts”, Mass Contin Legal Ed   
1998-                                    “DNA in the Courtroom”, District Attorney’s Association, 

Commonwealth of MA Postgraduate courses in Forensic DNA 
Technology, lecturer, 20 contact hours 
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Formal Teaching of Residents, Clinical Fellows 
and Research Fellows (post-docs): 
 
Local presentations 

 1981-82       "Teratology/Genetics Teaching Conference", Brigham and Women’s 
Hospital, 15 house officers/fellows; Lecturer, weekly one-hour lecture for 2 years, 100 hours 
contact time 
 
1981              "Genetics and the Malformed Newborn", Department of Pathology, 
Brigham and Women's Hospital 
 
1982              "Genetic Studies of Profound Childhood Deafness", Otolaryngology 
Research Seminar Series, Massachusetts Eye and Ear Infirmary, Boston 
 
1982              "Genetic Studies of Profound Childhood Deafness", Audiology Unit, 
Childrens Hospital Medical Center, Boston  
 
1982  "Genetics and the Newborn Infant", Nursing Grand Rounds, Brigham 
and Women's Hospital 
 
1982    “Human Teratology for the Practicing Pediatrician", Joint Program in 
Neonatology Conference, Harvard Medical School 

 
1982     “Genetics and the Malformed Newborn", Department of Pathology, 
Brigham and Women's Hospital 

  
            1982    "Genetics and the Malformed Newborn", Department of Pathology, 

Brigham and Women's Hospital 
 
1982               "Genetics and the Malformed Newborn", Pediatric House Officer 
Conference, Brigham and Women's Hospital 
 

            1982               “Genetics and the Malformed Newborn", Department of Pathology, 
Brigham and Women's Hospital 

 
1983    "The ABCs of Dysmorphology", Joint Program in Neonatology, Harvard 
Medical School 

 
1984    "Genetics and the Malformed Newborn", Department of Pathology, 
Brigham and Women's Hospital 
 
1985    "Evaluation of the Malformed Newborn", Pediatric House Officer 
Teaching Conference, Brigham and Women's Hospital 
 
1985    "Genetics and the Malformed Newborn", Department of Pathology, 
Brigham and Women's Hospital 
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1985    "Genetic and Obstetric Aspects of Human Twinning", House Officer 
Teaching Conference, Department of Obstetrics and Gynecology, Brigham and Women's 
Hospital 
 
1986    "Malformations and the Pathologist", House officer teaching conference, 
Department of Pathology, Brigham and Women's Hospital 
 
1986    "Syndromology for the Pediatrician", House Officer teaching conference, 
Children’s Hospital 

 
1988    "Ultrasound Detection of Malformations", House officer teaching 
conference.  Department of OB/GYN, Brigham and Women's Hospital 
 
1990    "Genetics and its Role in Hearing and Deafness", Massachusetts Eye and 
Ear Infirmary Research Seminar Series 
 
1991    "New Developments in Cytogenetics", Perinatology Conference, 
Brigham and Women's Hospital 

 
1992    "Forensic Genetics", Special Seminar, Department of Pathology, 
Brigham and Women's Hospital 
1993    "The Role of Ultrasound in Antenatal Genetics", Ultrasound Unit, 
Brigham and Women's Hospital 
 
1995,’97,’99,  "Forensic Aspects of Genetic Identity Testing", Clinical Pathology 
Teaching Conference" Department of Laboratory Medicine, Brigham and Women's Hospital 
 
1995    "Multifactorial Inheritance I/II", Advanced Human Genetics Course in 
Quantitative Genetics, Harvard Medical School 
 
1995-   Annual lecture to fellows and residents, "Genetics and the Malformed 
Newborn", Department of Pathology, Brigham and Women's Hospital 

 
2005    “Forensic Aspects of Firearms Wounding Patterns”, Emergency 
Department Teaching Conference, Massachusetts General Hospital 
 
2013   “At the Crossroads of Science and Law: DNA in the Criminal Justice 
System, Department Teaching Conference, Brigham and Women’s Hospital 
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Clinical Supervisory and Training Responsibilities: 
 

1985-   ABMG clinical fellowship faculty mentor, Harvard Medical School, 
3-5 hours/week 

1985-  " Embryopathology and Congenital Malformations (Pathology 
510.23)” Harvard Medical School, 3-5 medical students/year; 
Supervisor, 40 hours/student/year contact time 

1985-  "Clinical Clerkship in Pathology" (Pathology 501.23), Harvard 
Medical School, ~3 medical students; Course Lecturer, 5 hours/year 
contact time 

1992-    Senior Fellow and Faculty, William B. Castle Society, Harvard 
Medical School 

 
Laboratory and Other Research Supervisory  
and Training Responsibilities: 
 
1985- Supervision of rotating residents and 

post-doctoral fellows, CAMD-BWH 
Ad hoc mentorship on 
regular basis 

 
Formally Supervised Trainees 
 

 Advisees/Trainees: 
 
 1987-1989    M Allison, ALM, Thesis director, Freelance Medical Writer,  
 1988-1990   K. Pavelka, ALM, Thesis director, Genzyme Genetics, Thesis director 
 1989-1992    B. Kohlmorgan, ALM, Thesis director 
 1990-1992  C. Lemire, ALM, Thesis director, Massachusetts State Police Crime 

Laboratory, Awarded Harvard Dean’s Prize for Best Masters Thesis 
 1991-1993  M. McGilvray, ALM, Thesis director, Mass State Police Crime 

Laboratory 
 2008-2010  W. Brodeur, ALM, Thesis director (awarded Harvard Dean's prize for 

best Biotechnology thesis), Broad Institute 
 2009-2015  J. Lopez, ALM, Harvard University, Thesis director  
 2010-2013  D. Collins, ALM, Thesis director, Mass State Police Crime Laboratory  
 2010-2011  A. Volpert, ALM, Thesis director, Biochimica Biophysica Acta 
            2018-2019  L. Coodley, ALM, Thesis director 
       
   ABMG Clinical Laboratory Fellows 
   Clinical supervision and training 2 hrs/week 

 
1988-1990   Jonathan Fletcher, M.D., fellowship supervisor, BWH 
1991-1993  Rizwan Naeem, M.D., fellowship supervisor, Mt. Sinai, NYC  
1991-1993   Stana Weremowicz, Ph.D., fellowship supervisor,  BWH 
1991-1993   Mike Mitchell, M.D. fellowship supervisor, UMass Medical 
1994-1996   Patricia Miron, Ph.D., fellowship supervisor, UMass Medical 
1995   Chandradit Raut, M.D.,  BWH, HMS Thesis review committee  
1997-1999  Anne Skvorak Giersch, Ph.D., fellowship supervisor, BWH  
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1997-1999  Michelle Hibbard, Ph.D., fellowship supervisor,  
1997-1999  Shao-Lin Tan, Ph.D., fellowship supervisor, US Army 
1997-1999  Sheng Xiao, M.D., fellowship supervisor, BWH 
1998-1999  Azra Ligon, Ph.D., fellowship supervisor, BWH 
1988-1990   Barbara Pober, M.D. fellowship supervisor, MGH 
2002-2005  Natalia Leach, Ph.D., fellowship supervisor, Integrated Genetics 
2000-2002  Charles Lee, Ph.D., fellowship supervisor, The Jackson Lab 
2000-2002  Paola Dal Cin, Ph.D., fellowship supervisor, BWH 
2000-2002  Linda Call, Ph.D., fellowship supervisor, N of One 
2000-2002  Anne W. Higgins, Ph.D., fellowship supervisor, UMass Medical 
2003-2005   Guyatry fellowship supervisor MGH 
2003-2004  Vickram Jaswani, Ph.D. fellowship supervisor LabCorp, NC 
2003-2005  Nicole Christacos, Ph.D., fellowship supervisor, Nichols Lab,  

Chantilly, VA 
2003-2005  Cathy Branda, Ph.D., fellowship supervisor 
2007-2009  Karim Ouahchi, M.D., BioReference Laboratory, NJ 
2005-2008  Sibel Kantarci, Ph.D., fellowship supervisor,  
2005-2007  Shashikant Kulkarni, Ph.D., fellowship supervisor, Baylor College Med 
2004-2007  Jennelle Hodge, Ph.D., fellowship supervisor, Indiana Univ. 
2005-2007  Fabiola Quintero-Rivera, Ph.D., fellowship supervisor, UCLA 
2007-2009  Yoshiko Mito, Ph.D., fellowship supervisor, Wash. Univ. 
2007-2011 Annette Meredith, Ph.D., fellowship supervisor 
2008-2011  Lee Kaplan, Ph.D., fellowship supervisor 
2008-2010  Arezou Ghazani, Ph.D., fellowship supervisor, Instructor, DFCI/HMS  
2009-2011  Kerry Brown, Ph.D., fellowship supervisor, PA 

 2010-2011   Shamini Selvarajah, Ph.D., fellowship supervisor, Canada 
2011-2013   Cheng Zhang, M.D., fellowship supervisor, BWH, The Jackson Lab 
2012-2014  Stacey Eggert, Ph.D. fellowship supervisor 
2013-2015  Adrian Dubuc, Ph.D., fellowship supervisor, BWH 
2015-2017  Kelsey McIntyre, Ph.D., fellowship supervisor, MN 
2017-2018  Zena Grey, Ph.D., fellowship supervisor, BIDMC 
2018-2020  Panieh Terraf, Ph.D., fellowship supervisor, BWH, MSK, NYC 
2019-   Samantha Schilit, Ph.D., fellowship supervisor, BWH 
2020-   Laura Sack, Ph.D., fellowship supervisor, BWH 
 
Local Formal Teaching of Peers 
 
1981  "Examination of the Aborted Fetus”, Human Teratogens Postgraduate 
Course, Harvard Medical School, Boston 
 
1982    "Human Malformations and Twinning", Cardiac Pathology Seminar, 
Children's Hospital Medical Center, Boston  
  
1982    "The Causes of Spontaneous Abortion", Human Teratogens Postgraduate 
Course, Harvard Medical School 
 
1983    "Genetics and Pregnancy Loss", Grand Rounds, Department of 
Obstetrics & Gynecology, Brigham and Women's Hospital  
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1983-   "Genetics and the Malformed Conceptus", Obstetric and Gynecologic 
Pathology Postgraduate Course, Harvard Medical School 
 
1983-   "Effects of Inhalation Anesthetics on the Unborn Fetus", Human 
Teratogens Postgraduate Course, Harvard Medical School  
 
1984    "Genes, Chromosomes, and the Malformed Infant", Obstetric-
Gynecologic-Neonatal Nursing Postgraduate Course, Harvard Medical School 

 
1985    "Genes, Chromosomes and the Malformed Conceptus", Obstetric-
Gynecologic-Neonatal Nursing Postgraduate Course, Brigham and Women's Hospital 
 
1986    "Update on Antenatal Detection of Birth Defects and Genetic Disease", 
Obstetric and Gynecologic Pathology Postgraduate Course, Harvard Medical School 
 
1986    "Pathology of Development", Systemic Pathology Course, 
Massachusetts General Hospital 
 
1987    "Human Teratogens", Genetics Education Teacher Training Conference, 
Massachusetts Department of Health 
 
1987    "Genetic Evaluation of the Malformed Fetus and Stillbirth", Maternal 
Fetal Medicine Postgraduate Course, Harvard Medical School 
 
1987    "Genetics and the Malformed Conceptus", Obstetric and Gynecologic 
Pathology Postgraduate Course, Harvard Medical School 
 
1987    "Inhalation Anesthetics and the Unborn Fetus", Human Teratogens 
Postgraduate Course, Massachusetts General Hospital 
1988    "Genetic Analysis of Birth Defects", Maternal Fetal Medicine 
Postgraduate Course, Department of Obstetrics and Gynecology, Harvard Medical School 
 
1988    "Update on Antenatal Diagnosis of Birth Defects" and "Genetics and the 
Malformed Conceptus", Obstetric and Gynecologic Pathology Postgraduate Course, Harvard 
Medical School 
 
1988    “Human Teratogen Update", Disorders of Brain Development and 
Cognition:  Prevention of Mental Retardation Postgraduate Course, Harvard Medical School 

 
1988    “Cytogenetics and the Practices of Pathology", New England Society of 
Pathologists 
 
1989    "Evaluation of the Malformed Conceptus", Maternal Fetal Medicine 
Postgraduate Course, Harvard Medical School 

 

412



1989    "Update on the Antenatal Detection of Birth Defects" and "Genetics and 
the Malformed Conceptus", Obstetric and Gynecologic Pathology Postgraduate Course, 
Harvard Medical School 
 
1989    "Effects of Inhalation Anesthetics on the Unborn Fetus", Human 
Teratogens Postgraduate Course, Harvard Medical School 

 
1990    "Evaluation of the Malformed Fetus" Maternal Fetal Medicine 
Postgraduate Course, Harvard Medical School 
 
1990    "The Malformed Fetus and Stillbirth", Obstetric and Gynecologic 
Pathology Postgraduate Course, Harvard Medical 
 
1990    "Genetics and the Malformed Newborn", Ethical Issues in Intrapartum 
Nursing Postgraduate Course, Brigham and Women's Hospital 

 
1991    "Evaluation of the Malformed Conceptus, Maternal Fetal Medicine 
Postgraduate Course, Department of Obstetrics and Gynecology, Harvard Medical School 

 
1991    "Inhalation Anesthetics and the Unborn Fetus", Human Teratogens 
Postgraduate Course, Harvard Medical School 

 
1992    "Evaluation of the Malformed Conceptus", Maternal Fetal Medicine 
Postgraduate Course, Department of Obstetrics and Gynecology, Harvard Medical School 
 
1992    "Clinical Dysmorphology for the Pathologist", Obstetric and 
Gynecologic Pathology Postgraduate Course, Department of Pathology, Harvard Medical 
School 
 
1992    Tutor in "New Pathways in General Medical Education" Postgraduate 
Course, Harvard Medical School 
 
1993    "Inhalation Anesthetics and their effects on Pregnancy", Human 
Teratogens Postgraduate Course, Harvard Medical School 
 
1993    "Evaluation of the Malformed Fetus", Gynecologic and Obstetric 
Pathology Postgraduate Course, Harvard Medical School 
 
1994    "The Malformed Fetus and Stillbirth", Gynecologic and Obstetric 
Pathology Postgraduate Course, Harvard Medical School 
 
1994    "Inhalation Anesthetics and the Unborn Fetus", Human Teratogens 
Postgraduate Course, Harvard Medical School 
 
1995    "The Malformed Fetus and Stillbirth", Obstetric and Gynecologic 
Pathology Postgraduate Course, Harvard Medical School 
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1995    "Anesthetics in Pregnancy", Human Teratogens Postgraduate Course, 
Harvard Medical School 
 
1996     "Evaluation of the Malformed Fetus", Gynecologic and Obstetric 
Pathology Postgraduate Course, Harvard Medical School 
 
1997     “Evaluation of the Malformed Fetus”, Gynecologic and Obstetric 
Pathology Postgraduate Course, Harvard Medical School 
 
1998    “Fetal Pathology and High-Risk Obstetrics”, Maternal Fetal Medicine 
Postgraduate Course, Harvard Medical School 
 
1998    “Evaluation of the Malformed Fetus,” Obstetric and Gynecologic 
Pathology Postgraduate Course, Harvard Medical School 

 
1998    “Anesthesia in Pregnancy”, Human Teratogens Postgraduate Course, 
Harvard Medical School 
 
1999    “Genetics and Maternal Fetal Medicine”, HMS Postgraduate Course in 
Maternal Fetal Medicine 
 
1999   “Embryopathology in Medical Genetics”, Obstetric and Gynecologic 
Pathology Postgraduate Course, Harvard Medical School 
 
2000    “Pre-natal Diagnostic Dilemmas”, Maternal-Fetal Medicine Postgraduate 
Course, Harvard Medical School  
 
2015   “Risk Management in the Clinical Laboratory: Cognitive Bias”, Center 
for Advanced Molecular Diagnostics”, BWH, April 2015 
 
2018   "Through the Looking Glass: From Metaphase to FISH to SNP arrays 
and beyond in Medical Genetics", MGH, June 2018 
 
Local Invited Presentations 
 
1982    "Strategies for the Prevention of Birth Defects", Biology Science Table, 
John Winthrop House, Harvard University 
 
1983  "Genetic Studies of Profound Childhood Deafness", Otolaryngology 
Research Seminar Series, Massachusetts Eye and Ear Infirmary, Boston 
 
1983    “Dysmorphology and Genetics: Their Role in Pathology", Grand 
Rounds, Mallory Institute of Pathology, Boston University Medical School 
 
1983    "Lecturing in the Sciences", Workshop on Teaching in the Sciences, 
Harvard School of Public Health 
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1983    "Genetic Studies of Malformations in Human Pregnancy", Medical 
Genetics Grand Rounds, Childrens Hospital Medical Center, Boston 
 
1984    "Strategies for the Prevention of Birth Defects", Biology Science Table, 
Eliot House, Harvard University  
 
1984    "Strategies for the Prevention of Birth Defects", Biology Science Table, 
John Winthrop House, Harvard University 
 
1984    "Genetics and Spontaneous Abortion", Grand Rounds, Fertility and 
Endocrine Unit, Brigham and Women's Hospital 
 
1984    "Dysmorphology and Genetics: Implications for the Academic 
Pathologist", Department of Pathology, Massachusetts General Hospital  
 
1985    "Genetic Considerations in Childhood Hearing Loss", Grand Rounds, 
Developmental Pediatrics, Children's Hospital Medical Center 
 
1985    "Genetics and Embryopathology", Annual Mtg., New England Society of 
Pathologists, and New England Pediatric Pathology Club, Wellesley, MA 
 
1986   "The Biology of Twinning in Man", Genetics Grand  
Rounds, Children's Hospital, Boston, MA 
 
1986    "The Biology and Pathology of Twinning in Man", Grand Rounds, 
Department of Pathology, Harvard Medical School  

 
1987    "Obstetrical Considerations in Twin Pregnancy", Grand Rounds, 
Department of Obstetrics and Gynecology, Harvard Medical School and Brigham and Women's 
Hospital 

 
1987   "The Biology of Twins", Grand Rounds, Department of  
Obstetrics and Gynecology, Mount Auburn Hospital 
 
1988    "Use of Fetal Tissues in Research and Transplantation", Department of 
Pathology, Brigham and Women's Hospital 
    
1988    "Obstetrical Considerations in Multiple Gestations", Grand Rounds, 
Department of Obstetrics and Gynecology, Beth Israel Hospital 
 
1989    "Taking a Family History and Genetic Counseling", Shriver Center 
Nursing in Genetics Conference, Bentley College 
 
1989    "Twins and Supertwins", Science Table, John Winthrop House, Harvard 
College 

 
1990    "Cytogenetics in the 1990s", Grand Rounds, Department of Obstetrics 
and Gynecology, Brigham and Women's Hospital 
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1992    "Recent Advances in Molecular Cytogenetics", Clinical Pathology Grand 
Rounds, Brigham and Women's Hospital 

 
1992    "The Biology and Pathology of Twinning", Grand Rounds, Winchester 
Hospital, Winchester 
 
1995    "Forensic Genetics", Frontier Lecture, Harvard Medical School, Boston, 
MA 

 
1995    "Overview of Forensic Genetics", Postgraduate course and “DNA and 
Other Scientific Evidence”, Massachusetts Continuing Legal Education, Inc., Boston, MA 

 
1995    "Advances in Forensic Genetics", Pathology Grand Rounds, New 
England Deaconess Hospital, Boston, MA 
  
1995    "DNA Forensics", Pathology Grand Rounds, VA Hospital, West 
Roxbury, MA 
 
1996     "Forensic Genetics", Frontiers in Genetic Lecture, Harvard Medical 
School 
 
1996     "The Role of DNA analysis in Forensic Pathology (Part I), Office of the 
Chief Medical Examiner, Commonwealth of MA, Boston, MA 
 
1996     "The Role of DNA analysis in Forensic Pathology (Part II), Office of the 
Chief Medical Examiner, Commonwealth of MA, Boston, MA 

 
1997     “Truth is Stranger than Fiction”, Support Staff Employee Seminar, 
Department of Pathology, Brigham and Women’s Hospital, Boston, MA 

 
1997     "Embryopathology for the Clinician", Dept. Pediatrics New England 
Medical Center, Boston, MA 

 
1997     “DNA Fingerprinting Old and New”, Pathology Grand Rounds, 
Massachusetts General Hospital, Boston, MA 
 
1998    “Careers in Forensics”, Division of Medical Sciences/Harvard University 
Career Conference, Harvard Medical School 
 
1998   “Medical Genetics and the Evaluation of Child Abuse/Neglect”, 
Massachusetts Continuing Legal Education, Boston, MA 
 
1998    “Forensic DNA, A Legislative and Scientific Update”, Annual 
Prosecutors Conference, Massachusetts District Attorneys Association, Danvers, MA   
 
1999   “Career Options in Science and Public Policy”, Career Forum, Division 
of Medical Sciences, Graduate School of Arts and Sciences, Harvard University 
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1999   “Ethical Issues in Modern Medicine”, Bioethics Class, Winsor School, 
Boston, MA 
 
1999   “Forensics, Law and Society”, MIT-Harvard Conference on Genetic 
Technology and Society, Cambridge, MA 
 
1999   “Forensic Genetics: New Approaches to Old Problems”, Clinical 
Pathology Rounds, Brigham and Women’s Hospital, Boston, MA 
 
1999   “Understanding DNA Evidence: Laboratory and Statistical Approaches 
in Identity Testing”, Postgraduate Course on DNA Evidence, MCLE, Boston, MA 
 
1999    “Forensic Genetics: The Intersection of Science, Law, and Public 
Policy”, Homicide Investigation Course, Middlesex County District Attorney’s, Cambridge, 
MA 
 
2000   “Modern Forensics and Crime Stopping”, Kiwanis Club Annual Mtg., 
West Roxbury, MA 

 
2001    “Forensics and Pathology in the Millenium”, Massachusettes General 
Hospital Forensic Seminar Series, Boston, MA 
 
2001    “Missing Persons and Unknown Soldiers: A Role for Forensic DNA 
Profiling”, Clinical Pathology Conference, Brigham and Women’s Hospital, Boston, MA 
 
2001    “Advances in DNA Technology”, Applied Biosystems Symposium, 
Cambridge, MA 

 
2002   “Review of Forensic DNA Technology", New England Medical Center, 
Tufts University Medical School, Boston, MA 
 
2002    “Law, Science, and Governance: Changing Conceptions of the Practice 
of Bioethics”, Bioethics and Governance: A Symposium, Harvard Law School 
2002    “DNA Technology for Family Reunification”, Alumni Day Symposium 
on Terrorism, Harvard Medical School 
 
2002    “Medical Genetics and Public Policy", Plenary Symposium on DNA 
Forensics and Privacy Issues, Amer. Soc. Law Med & Ethics, Conference on Controversies in 
Genetics:  Emerging Issues in Genetic Testing, Forensics and Therapeutics, Boston 
 
2006    “Evaluation of Forensic DNA Databanks” and “Family Searching”, 
presented at ASLME Symposium on DNA Fingerprinting and Civil Liberties, Boston, MA 
 
2006     “Shaking the Family Tree: Genetic Kinship Analysis in Forensic and 
   Humanitarian Missions”, Brigham and Women’s Hospital Research 
   Institute Annual Meeting 
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2006   “Genetic Surveillance in the 21st Century", Harvard Alumni Association, 
   Cambridge, MA 
 
2009    "Forensic Statistics and the Law", Massachusetts Continuing Legal 
   Education, Boston, MA 
2013   “At the Crossroads of Science and Law”, Tufts New England Medical 
   Center, Boston, MA 
2018   Genetics and Privacy, HMS Program in Psychiatry and the Law (PIPPL) 
   Conference, May 2, Boston 
2020   Forensic Genetic Genealogy, Graduate Program in Biomedical Sciences, 
   Boston University School of Medicine, Boston, Mar 2 
2020   Genetic Genealogy, Law and Ethics, Clinical Genetics Conference, 
   Massachusetts General Hospital, Boston, Mar 12 
2021   Genealogics, Law and Public Policy: using genetic genealogy in  
   humanitarian and forensic investigations, Clinical Pathology Conference, 
   BWH 
2021   At the Crossroads of Science, Law and Policy, Grand Rounds, Dept. 
   Ob/Gyn, BWH 

 
Report of Regional, National and International Invited Teaching and Presentations 

 
Regional 
 
1996     "Forensic Genetics and its Role in Pathology", Baystate Medical Center, 
Springfield, MA  
 
1998   “Forensic Science and Medical Genetics”, Canadian and New England 
Genetics Annual Meeting, Portsmouth, NH 
 
1998   “Career Strategies in Science, Law, and Public Policy”, Graduate School 
Career Conference, Harvard Medical School, Provincetown, MA 
 
1998    “Status of Forensic DNA Testing”, Massachusetts District Attorneys 
Association Annual Meeting, Braintree, MA 
 
1999    “Mathematical Approaches to Interpretation of Forensic Evidence”, 
Advances in DNA Profiling and Technology Postgraduate Course, Henry C. Lee Institute of 
Forensic Science, Meriden, CT 
 
1999    “Overview of Forensic DNA Analysis” and “Forensic Statistics”, MCLE 
Postgraduate Course, Dec 3 (Springfield, MA); Dec 17(Boston, MA) 
 
1999   “Forensic Genetics:  Impact on Science, Medicine, and Public Policy”, 
Combined Pathology/Medicine/Pediatrics Grand Rounds, University of Vermont College of 
Medicine, Burlington, VT 
2001    “DNA Forensics in War and Peace”, Annual Mtg., New England 
Regional Genetics Group, Durham, NH 
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2001    “Genetics in the Courtroom” State Solicitor’s Conference, Natl Attn 
General Association Mtg., Burlington, VT 

 
2001    “Basic Probability & Statistics with Forensic Applications”, CT State 
Police Forensic Laboratory and University of New Haven (UNH CJ670), Meriden, CT  
 
2005    “Ethics and Negligence in Forensic Practice” MSP Crime Lab, Sudbury, 
MA 
 
2006     “DNA in Criminal Justice System“, Annual meeting, MA Supreme 
Judicial Court and MA Court of Appeals, Weston, MA 
 
2006    “Genetics, Privacy and the Law, Women’s Judges Conference, Newport, 
RI 
 
2014        "Cognitive Bias and its Role in Evaluation of Forensic Evidence and in 
Expert Testimony", Annual Criminal Law Conference, MCLE, Boston 
 
2018      "Human Population Dynamics: genetics, demography, and variation", 
DESPP, Meriden, CT 
 
2018      " Genetics, Law and Policy Choices", DESPP, Meriden, CT 
 
2018    "Interpretation of Complex forensic DNA Mixtures", Northeast STRMix 
Users Group meeting, Meriden, CT 
 
2019     Genealogics: the new paradigm for kinship searching, Division of  
    Scientific Services, CT Dept Environmental Services and Public  
    Protection, Meriden, CT 
 
National 
 
1977    "Genetics of the Usher Syndrome",  
Parent Workshop, Louisiana State School for the Deaf, Baton Rouge, Louisiana 
 
1979    "Ethical Issues in Human Genetics", Biology 221 (Genetics), Virginia 
Commonwealth University, Richmond, VA  
 
1979    "Genetic Counseling for the Deaf", Seminar, Maryland  
School for the Deaf, Frederick, MD 
 
1980    "Ethical Issues in Human Genetics", Boy Scouts of America Explorer 
Program, Richmond, VA 
 
1983    "Diabetes and the Outcomes of Human Pregnancy", Epidemiology Unit, 
National Institute of Environmental Health Sciences, National Institutes of Health, Bethesda, 
MD 
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1985    "Congenital Malformations and Multiple Births", Departments of 
Anatomy and Pediatrics, University of Iowa College of Medicine, Iowa City, IA 
 
1986    "Genetics and the Biology of Twinning in Man", Medical Genetics 
Training Program Seminar Series, National Institutes of Health 
1988    Invited discussant, Workshop on Use of Human Tissues in Research and 
Transplantation, National Disease Research Interchange, Philadelphia 
 
1988   "Genetic Considerations in Multiple Pregnancy", VIVIGEN 
Laboratories, Santa Fe, NM 
 
1993    "Developmental Embryopathology", Association of Cytogenetic 
Technologists annual meeting, Rochester, MN 
 
1993    "Developmental Embryopathology and Cytogenetics", VIVIGEN 
Laboratories 
 
1993    "Forensic Genetics", VIVIGEN Laboratories 
 
1994    "Search for Genes Involved in Hearing and Deafness", 25th Annual 
March of Dimes Clinical Genetics Conference, Orlando, FL 

 
1994    "Biomedical Issues in Latent Disease", American Law Firm Association 
(ALFA) Annual mtg. Phoenix, AZ 
 
1995    "Statistical Analysis of Forensic DNA Evidence", DNA Seminar, Law 
Enforcement Coordinating Committees, Southern and Northern Districts of WV/WV 
Prosecuting Attorneys Assn, Flatwoods, WV 
 
1995    "Population Genetics and Forensic Statistics", DNA 101, American 
Prosecutors Research Institute/American College of District Attorneys, Alexandria, VA 
 
1996     "Population Genetics and Forensic Statistics", "Statistical Analysis of 
RFLP Data", "Statistical Analysis of PCR Data", Am Prosecutors Research Institute 
Postgraduate Course: DNA Witness to the Truth, Charleston, SC 
 
1996     "Embryopathology for the Medical Geneticist", Medical Genetics 
Branch, National Center for Human Genome Research, National Institute of Health 
 
1997     “Population Genetics and Forensic Statistics”, American Prosecutors 
Research Institute Postgraduate Course, Seattle, WA 

 
1997     “Science, Public Health, and Gun Control Policy”, American Sports 
Shooting Council Meeting, Washington, D.C. 
1998    “Forensics Statistics in DNA Typing”, Texas District Attorneys Association 
Annual Meeting, Ft. Worth, TX 
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1998   “Population Genetics and Forensic Statistics”, DNA:  Witness to the 
Truth Law Conference, American Prosecutors Research Institute/National District Attorneys 
Association, Columbia, SC 

 
1998    “Forensic Statistics in the Courtroom”, DNA:  Witness to the Truth Law 
Conference/APRI/NDAA, Charlotte Mecklenburg Police Academy, Charlotte, NC  
 
1998    “Mathematical Statistics and Forensic Science”, American Prosecutors 
Research Institute Postgraduate Course, San Antonio, TX 
 
1999   “Statistics in the Courtroom”, International Symposium on Forensic 
Science and Statistics, Federal Bureau of Investigation, U.S. Department of Justice, San 
Antonio, TX 

 
2000    “DNA Statistics in the Courtroom”, Workshop on DNA in the 
Courtroom, AAFS, Reno, NV 
 
2000    “Complex DNA mixture interpretation”, SWGDAM mtg., Biloxi, MS    
  
2000    “Forensic DNA in the Courtroom”, DNA in the Criminal Justice System 
Conference, John F. Kennedy School of Government/National Institute of Justice, Cambridge, 
MA   

 
2000    “Current Issues in Forensics”, SWGDAM Mtg., FBI, Quantico, VA 
 
2000  “Forensics in the Future: Challenges and Opportunities”, 6th Annual 
CODIS Users Group Mtg., FBI, Arlington, VA     
 
2001             “DNA Mixture Interpretation Workshop” (with R Chakraborty, B 
Budowle), 6th Annual CODIS Users Group Mtg., FBI,  Arlington, VA  
 
2001    “Statistics in the Courtroom”, Workshop on Forensic Statistics (with R 
Chakraborty, B Budowle), 6th Annual CODIS Users Group Mtg., FBI 

 
2001    “Forensic DNA statistics and the Courts”, VA Institute of Forensic 
Science and Medicine, Irvington, VA   
 
2001    “Population Genetics and Forensic Statistics for Forensic Scientists”, 
Advanced 2-Day Workshop, PA  State Police, Greensburg, PA 
 
2001    “Population Genetics and Forensic Statistics for Forensic Scientists”, 
Advanced 2-Day Workshop, Colorado Bureau of Investigation, Castle Rock, CO 
 
2002    “Forensic Science and the Law”, American Bar Association Annual 
Convention, Washington, DC 
 
2002    “Statistics in Forensic Science, Promega Symposium on Human Identity, 
Las Vegas, NV 
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2001   “DNA Technology and Civil Liberties”, American Society of Criminal 
Defense Law Conference, Milwaukee, WI 
 
2002   “Legal Update on Capital Punishment Legislation”, Promega 
International Symposium on Human Identification, Phoenix, AZ 
 
2003    “Ethical, Legal and Risk Management Issues in the  Clinical and 
Forensic Laboratory”, Federal Bureau of Investigation 
 
2004    “Science, Law, and Justice”, Conference on Capital Punishment, Indiana 
University School of Law, Bloomington, IN 
 
2005   "Forensic Genetic Kinship Analysis": on-line lecture delivered at John F. 
Kennedy School of Government 
 
2006    “At the Crossroads of Science and Law”, University of Richmond, TC 
Williams School of Law, Richmond, VA 
 
2006    “Unlocking the Mysteries of DNA; Using Forensics in the Teaching of 
Math and Science”, Missouri State Teachers Convention, web seminar 
 
2006    “Higher Standards of Scientific Proof: Lessons Learned from the 
Massachusetts Council on Capital Punishment”, 6th Annual Science and Law Conference, 
Duquesne University, Pittsburgh, PA 
 
2006    “Novel strategies for Forensic Investigations Using DNA Databases” 
National Judicial Conference, Tampa, FL 

 
2007    “Database searching strategies in forensics”, NYS Police Commission, 
Albany, NY 
 
2008    “Kinship Analysis using DNA Data Banks”, FBI Symposium on Family 
Searching, Privacy and Genetics”, Crystal City, VA 
 
2007    "Using New DNA Capabilities to Identify Perpetrators or Their Physical 
Characteristics", Forensic DNA: Tools, Technology, and Policy Conference National Institute 
of Justice, Arlington, VA 
 
2007    "DNA, Policy and Justice", Keynote speaker, Presidential Symposium, 
American Society of Human Genetics Annual mtg., San Diego, CA  
 
2009    "Genetic Privacy and Public Safety", Jurisprudence Section, American 
Academy Forensic Science, Denver, CO 
 
2009    "Population Genetics and Forensic Statistics", NYS Legal Conference, 
U.S. Military Academy, West Point, NY 
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2009    “Shaking the Family Tree: Kinship Analysis for Human Identification”, 
Bode Technologies 8th Annual Advanced DNA Workshop – East, Amelia Island, FL 
 
2013   “SNPs for Relationship Testing and Clinical Diagnosis”, First Annual 
SNPforum, Greenville, NC 

2016   Invited Speaker, Penn State University Forensic Symposium 

2018   "Verbal Predicates and Likelihood Ratios", OSAC/NIST Forensic  
    Biology Conference, Litchfield, AZ 

2020   Genetics, Law and Ethics, Program in Criminal Justice,                                                           
    Univ. Rhode Island, Dec 4, 2020 

 

International 

 
 1984    Visiting Professor, St. George's University School of Medicine, Grenada, 

      West Indies 
    

1992    "Population Genetics of Childhood Hearing Loss", Indo-US Workshop 
     on "Mapping Genes for Deafness", All India Institute of Medical  
     Sciences, New Delhi, India   
1992    "Molecular Approaches to the Study of Hearing and Deafness". Indo-US 
     Workshop on "Mapping Genes for Deafness", All India Institute of 
     Medical Sciences, New Delhi, India 
 
2001       “Use of Molecular Cytogenetics in Modern Practice of Clinical  
   Genetics”, 2nd International Intensive Course in Forensic and Clinical 
   Genetics, Dubrovnik, Croatia 
 
2001       “Biology and Pathology of Twinning”, 2nd International Intensive  
   Course in Forensic and Clinical Genetics, International Association of 
   Applied Biological Sciences, Dubrovnik, Croatia 

 
2001       “Forensic Statistics and the Law”, 2nd International Intensive Course in 
   Forensic and Clinical Genetics, International Association of Applied 
   Biological Sciences, Dubrovnik, Croatia 
 
2001    DNA Databank Workshop Panel, Canadian Society of Forensic Science, 
   Toronto, Canada 

 
2002    “Emerging Issues in Genetic Privacy”, National Policy Research  
   Conference, Ottawa, Canada 
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2006    “Kinship Analysis of DNA Data Banks”, National Judicial Institute, 
   Halifax, NS Canada 
 
2007   "Advances in DNA Forensic Identification and Kinship and Paternity 
   Testing", Center for Genomic Sciences, Universidad Nacional Autonoma 
   de Mexico (UNAM), Cuernavaca, Morelos Mexico 
 
2008   Visiting Professor, Center for Genomic Sciences, Universidad Nacional 
   Autonoma de Mexico (UNAM), Cuernavaca, Morelos, Mexico 
 
2008   "Genetics, Law and Privacy", Office of the Privacy Commissioner, 
   Ottawa, Canada 
 
2009   International Conference on Forensic Genomics and Molecular  
   Anthropology, Universidad Nacional Autonoma de Mexico, Distrito 
   Federal, Mexico 
 
2009                           "Health Data Linkage and Privacy" Intl. Electronic Health Information 
 and Privacy Conference, Ottawa, Canada 

 
2011 “Forensic analysis of DNA data banks: process, progress, and prospects” 
   Workshop on Legal and Ethical Aspects of DNA Forensic Analysis, 7th 
   ISABS Conference in Forensic, Anthropologic and Medical Genetics 
   and Mayo Clinic Lectures in Translational Medicine, Bol, Brac, Croatia 

2013   “Role of statistical genetics in mass disaster management” and “Utility   
    of Offender Hits and the Promise of Familial Searching”, Eighth ISABS 
    Conference on Forensic, Anthropologic and Medical Genetics and Mayo 
    Clinic Lectures in Translational Medicine, Split, Croatia 

            2014  Visiting Professor, Center for Genomic Sciences, Universidad Nacional 
   Autonoma de Mexico (UNAM), Cuernavaca, Morelos, Mexico 

2014   Keynote Speaker, “The Role of Genetics in the Justice System”,                       
    10th Anniversary Convocation, Center for Genomic Sciences,  
    Universidad Nacional Autonoma de Mexico (UNAM), Cuernavaca, 
    Morelos, Mexico 

2014   Keynote Speaker, “Advancement in International and Humanitarian 
    Forensic Science”, Michener Institute, University of Toronto, Canada   

2014   Invited Speaker, "Statistical Challenges in Forensics", International Joint 
    Statistical Meeting 2014, Boston, MA USA 

2015   Invited Speaker, International Society of Applied Biological Sciences, 
    Bol, Brac, Croatia 
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2015   Invited Speaker, Green Mountain DNA Conference, University of  
    Vermont, Burlington 

2015   Invited Speaker, Royal Canadian Mounted Police, Ottawa, Canada 

2015   Invited Speaker, Dr. Frederick Jaffe Memorial Lectureship in Forensic 
    Medicine, Trinity College, University of Toronto, Canada 

2015    Invited Speaker, 11th DNA Technology Educational Seminar, Centre of 
    Forensic Sciences, Toronto, Ontario, Canada 

2016   Invited Speaker, Royal Canadian Mounted Police, Ottawa, Canada 

2017   Invited Speaker, International Society of Applied Biological Sciences, 
    Dubrovnik, Croatia 

2017   Invited Speaker, Forensic Genetics and the Law, International  
    Association of Forensic Sciences, Toronto, Canada 

2018   Keynote Speaker, Malformations and the Molecular Autopsy, 4th Sino-
    US Forum on Maternal Fetal Medicine and Prenatal Diagnostics, May 4-
    6, 2018, Naning, China 

2018   Keynote Speaker, Forensic Medicine and the Law, 4th Sino- 
    US Forum on Maternal Fetal Medicine and Prenatal Diagnostics, May 4-
    6, 2018, Naning, China 

2018   Invited Speaker, Genetics, Privacy, and Law, UNAM Center of Genomic 
    Sciences, Cuernavaca, May 25, Morelos, MEXICO 

2018   Invited Speaker, Data Mining in Forensics, Royal Canadian  
    Mounted Police, May 18, Ottawa, Ontario, Canada 

2018   Invited Speaker, Forensic DNA, Privacy, and the Law, Green Mountain 
    DNA Conference, July 30, Burlington, VT 

2018   Invited Speaker, Ancestry Prediction for Forensic Investigations, Royal 
    Canadian Mounted Police HQ, Oct 19, Ottawa, Canada  

2019   Invited Speaker, with Don Shelton, JD "The Theory of Criminal  
    Relativity: using Genealogy Databases to Solve Crimes", Jurisprudence 
    Section, American Academy of Forensic Sciences Annual Mtg,  
    Baltimore, MD, Feb 21, 2019  

2019   Invited Speaker, Data Science Conference, April 8-9, Alan Turing  
    Institute, London, UK 
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2019   Invited Keynote Speaker, Centre of Forensic Sciences and Office of the 
    Chief Coroner, Ministry of the Attorney General, April 11, Toronto, 
    Ontario, Canada 

2019   Invited Speaker, DNA banking and privacy, Royal Canadian Mounted 
    Police, May 17, Ottawa, Canada 

2019   Invited Speaker, International Society of Applied Biological Sciences, 
    Split, Croatia, June 17-21 

2019   Invited Speaker, Genetics, Law, and Privacy, Canadian College of  
    Medical Genetics Annual Meeting (June 23-25), Niagara Falls, Canada 

2019   Invited Speaker, Green Mountain DNA Conference, July 31, Burlington, 
    VT 

2019   Invited Speaker, International Symposium on Human Identification, 
    Palm Springs, CA 

2019   Invited Speaker, Senior Executive Committee, Royal Canadian Mounted 
    Police, Ottawa Canada (Oct 16, 2019) 

2019   Invited Speaker, National DNA Database of Canada, Ottawa (Oct 18, 
    2019) 

2019   Invited Speaker, Annual meeting, Association of Molecular Pathology, 
    Nov 2019, Baltimore, MD 

2019    Invited Keynote Speaker, Forensic Evidence in Criminal Cases: The 
    Latest Developments in Law, Science & Practice, Osgoode Hall Law 
    School, York University, Dec 6, Toronto, Canada 

2020   Co-Chair and Speaker, W20, Workshop on Genetic Genealogy,  
    American Academy of Forensic Sciences, annual meeting, Anaheim, CA 

2021   Invited Speaker, W15, STR Wars: The Rise of Sequencing,               
    American Academy of Forensic Sciences annual meeting (virtual) 

2021   Invited Speaker, 32nd International Symposium on Human Identification, 
    Orlando, FL 
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Report of Clinical Activities and Innovations 
Current Licensure and Certification: 
 
 1982  American Board of Medical Genetics, 
   (Diplomate # 1046/Medical Genetics)  
 
 1987  American Board of Medical Genetics, 
   (Diplomate # 870033/Clinical Cytogenetics) 
 
 1991  New York State Department of Health (#CQP13317) 
   Certificate of Qualification as Laboratory 
   Director in Cytogenetics, Genetic Testing, 
   Paternity/Identity and Forensic/Identity Testing 
 
 1993  American Board of Medical Genetics 
   (Diplomate # 93033/Clinical Molecular Genetics) 
Practice Activities: 
 

Clinical 
Diagnostic 
Cytogenetics 

Clinical Laboratory Center for Advanced 
Molecular 
Diagnostics, BWH 

50-60% effort 

Genetics 
Clinic 

Outpatient clinic OB/GYN, BWH 2 sessions/week 

Medical 
Genetics 

Autopsy  Pathology, BWH 20% effort 

Clinical Innovations: 
 
-Comprehensive approach to study of fetal maldevelopment.  
 
Upon becoming a Harvard faculty member, I pioneered the genetic approach to the study of human 
reproductive failure and maldevelopment through integration of cytogenetic and molecular genetic 
testing with methods of the traditional autopsy.  The book The Malformed Fetus and Stillbirth: A 
Diagnostic Approach, that I co-authored in 1988, is a landmark effort which has resulted in 
applications of new technologies to the clinical care of patients and their families suffering untoward 
pregnancy outcomes and has led to the training of several generations of residents and fellows who 
bring these medical genetics perspectives to their work. 
 
Report of Technological and Other Scientific Innovations 
 
-Application of genetic kinship analysis to forensic medicine approach to human identifications. 
 
I have been a leader in the integration of population genetic and statistical methods and their 
application to kinship analysis for the DNA-based identification of human remains for humanitarian 
reunification efforts and for medical forensic investigations.  This work has resulted in widespread use 
of DNA mixture calculations and formal likelihood ratio approaches in the medical forensic 
community allowing family reconstructions and apprehension of criminal suspects. 
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Report of Service to the Community 
Activities: 
 
2001-2003 World Trade Center Kinship and 

Data Analysis Panel to use DNA 
technology for victim 
identification 

U.S. Department of Justice, 
OCME/NYC, NYS Police 

2003-2004 Co-chair, Governor’s Council on 
Capital Punishment to study legal 
and forensic safeguards 

Commonwealth of   
Massachusetts 

2005-2006 
 
 
 
 
2014-2015 

Hurricane Victim DNA 
Identification Expert 
Group(HVDIEG) for victim 
identification and family 
reunification 
Report to U.S. Attorney on  
DNA testing in D.C. 

State of Louisiana/ U.S. 
Department of Justice 
 
 
 
U.S. Attorney's Office 
District of Columbia  

Recognition: 
1998 
 
1998 
 
 
1998 
 
 
2000 

Award for Meritorious Service 
 
Distinguished Service Award      
 
 
Public Service Award 
 
 
Outstanding Service Award for  
Meritorious service on DNA 
Advisory Board 

Massachusetts State Police 
 
Massachusetts House of 
Representatives 
 
Massachusetts District 
Attorneys Association 
 
Federal Bureau of 
Investigation 

 
2003 

 
Award for Outstanding Service for  
DNA identifications of 9/11 
victims of Twin Tower attack 
 

 
U.S. Department of Justice 

2006 Public Service Award for DNA 
Identification of Hurricane 
Katrina/Rita victims 

Louisiana Governor 
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Report of Scholarship  
Publications 
Peer-Reviewed Publications in print or other media 
Research investigations 
 

1. Boughman JA, Bieber FR, Nance WE.  Genetic studies of deafness and of retinitis pigmentosa. 
Med Coll VA/Quart 1977; 13:170-174. 

 
2. Bieber FR, Petres RE.  Raised amniotic fluid alpha-fetoprotein in a case of nuchal bleb. Lancet 

1978; Vol.I:374-375. 
 

3. Bieber FR, Petres RE, Bieber JM, Nance WE. Prenatal detection of a familial nuchal bleb 
simulating encephalocele. Birth Defects 1979; XV:51-61. 

 
4. Bieber FR, Redwine FO. Neural tube defects in two offspring of an affected female. Lancet 

1980; Vol.II:1202. 
 

5. Bieber FR. Comments on a Turner-like phenotype in the aborted fetus. Teratology 1981; 
43:418. 

 
6. Bieber FR, Nance WE, Morton CC, Brown JA, Redwine FO, Mohanakumar M, Jordan RK. 

Genetic studies of an acardiac monster: evidence of polar body twinning in man. Science 1981; 
213:775-777. 

 
7. Balcar IL, Bieber FR. Ultrasonographic and radiologic findings in campomelic dysplasia. Am J 

Roentgenol 1983; 141:481-482. 
 

8. Benacerraf B, Osathanondh R, Bieber FR. Achondrogenesis type I: ultrasonic diagnosis in 
utero. J Clin Ultrasound 1984; 12:357-359. 

 
9. Bieber FR, Mostoufi M, Birnholz JC, Driscoll SG. Amniotic band sequence associated with 

ectopia cordis in one twin. J Pediatr 1984; 105:817-819. 
 

10. Balcar I, Grant DC, Miller WA, Bieber FR. Antenatal detection of Down syndrome by 
sonography.  Am J Roentgenol 1984; 143:29-30. 
 

11. Benacerraf B, Frigoletto F, Bieber FR.  The fetal face: Ultrasound examination.  Radiology 
1984; 153:495-497. 

 
12. Bieber FR. Evaluation of spontaneous abortion and of the malformed fetus, stillbirth, and 

deceased newborn; A practical approach for health care workers. The Genetic Resource, 
Massachusetts Department of Public Health.1984; 1: 9-12. 

 
13. Duker JS, Weiss JS, Siber M, Bieber FR, Albert DM.  Ocular findings in a new heritable 

syndrome of brain, eye, and urogenital abnormalities.  Am J Ophthalmol 1985; 99:51-55. 
 

14. Cayea PD, Bieber FR, Ross MJ.  Sonographic findings in otocephaly (synotia). J Ultrasound 
Med 1985; 4:377-379. 
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15. Bieber FR, Mortimer G, Kolodny EH, Driscoll SG.  Pathologic findings in fetal GM-

gangliosidosis.  Arch Neurol 1986; 43:736-738. 
 

16. Joseph MP, Goodman ML, Pilch BZ, Bieber FR, Holmes LB, Reardon E.  Heterotopic cervical 
salivary gland tissue in a family with branchio-oto-renal syndrome.  Head Neck Surg 1986; 
8:456-462. 

 
17. Lewis D, Doubilet P, Heller V, Bierre A, Bieber FR.  Visceral and cutaneous hemangiomata in 

the Klippel-Trenaunay-Weber syndrome. Am J Roentgenol 1986; 147:598-601. 
 

18. Seif CA, Niemeyer CM, Nathan DG, Eikern SC, Bieber FR, Yang YC, Wong G, Clark SC.  
Stimulation of human hematopoietic colony formation by recombinant gibbon multi-colony-
stimulating factor or interleukin 3.  J Clin Invest 1987; 80:818-823. 

 
19. Lage JM, Driscoll SG, Bieber FR.  Transposition of the external genitalia associated with 

caudal regression.  J Urol 1987; 138:387-389. 
 

20. Freedman AS, Boyd AW, Bieber FR, et al.  Normal cellular counterparts of B cell chronic 
lymphocytic leukemia.  Blood 1987; 70:418-427. 

 
21. Farhood AI, Morris JH, Bieber FR.  Transient cysts of the fetal choroid plexus.  Morphology 

and histogenesis. Am J Med Genet 1987; 27:977-982. 
 

22. Simpson JL, Mills JL, Holmes LB, Ober CL, Aarons J, Jovanovic L, Knopp RH, and the DIEP 
Study (Bieber FR). Local fetal loss rates following ultrasound-proven viability in early 
pregnancy.  JAMA 1987; 258:2555-2557. 

 
23. Lage JM, VanMarter LJ, Bieber FR.  The questionable role of amniocentesis in the etiology of 

amniotic bands.  J Reproduct Med 1988; 33:71-73. 
 

24. Mills JL, Knopp RH, Simpson JL, Jovanovic-Peterson L, Metzger BE, Holmes LB, Aaron JH, 
Brown Z, Reed GF, Bieber FR, Van  Allen M, Holzman I, Ober C, Peterson CM, Withiam MJ,  
Duckles A, Mueller-Heubach E, Polk BF, and the NICHD-Diabetes In Early Pregnancy 
Project.  Increased malformation rates in infants of diabetic mothers apparently unrelated to 
glycemic control during organogenesis.  N Engl J Med 1988; 318:671-676. 

 
25. Mills JL, Simpson JL, Driscoll SG, Jovanovic-Peterson L, Van Allen, M,  Metzger B, Bieber 

FR, Knopp RH, Holmes LB,  Peterson CM, Withiam-Wilson M,  Brown Z, Ober C, Harley E, 
Macpherson TA, Duckles A, Mueller-Heubach, E, and the NICHD-Diabetes in Early 
Pregnancy Study.  Incidence of spontaneous abortion among normal women and insulin-
dependent diabetic women whose pregnancies were identified within 21 days of conception.  
New Engl J Med 1988; 319:1617-1723. 

 
26. Benson CB, Bieber FR, Genest DR, Doubilet PM.  Doppler demonstration of reversed 

umbilical blood flow in an acardiac twin, J Clin Ultrasound 1989; 17:291-295. 
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27. Lage JM, Weinberg DS, Yavner DL, Bieber FR.  The biology of tetraploid hydatidiform moles:  
histopathology, cytogenetics and flow cytometry.  Human Pathol 1989; 20:419-425. 

 
28. Bieber FR, Hoffman EP, Amos JA.  Dystrophin analysis in Duchenne muscular dystrophy:  

Use in fetal diagnosis and in genetic counseling.  Am J Human Genet 1989; 45:362-367. 
 

29. Morse RP, Rockenmacher S, Pyeritz RE, Sanders SP, Bieber FR, Lin A, MacLeod P, Hall B, 
Graham JM.  Diagnosis and management of Marfan syndrome in infants.  Pediatrics 1990; 
86:888-895. 

 
30. Bieber FR, Hoffman EP.  Duchenne and Becker muscular dystrophies: genetics, prenatal 

diagnosis, and future prospects.  Clinics Perinatol 1990; 17:845-865. 
 

31. Fisher EMC, Beer-Romero P, Brown LG, Ridley A, McNeil JA, Lawrence JB, Willard HF, 
Bieber FR, Page DC.  Homologous ribosomal protein genes on the human X and Y 
chromosomes: escape from X-inactivation and implications for Turner syndrome.  Cell 1990; 
63:1205-1218. 

 
32. Genest DR, Driscoll SG, Bieber FR.  Complexities of limb anomalies: the lower extremity in 

the prune belly phenotype.  Teratology 1991; 44:365-371. 
 

33. Bieber FR, Dawson A, Holmes LB.  Complexities of diaphragmatic defects.  Am J Med Genet 
1991; 41:164-168. 

 
34. Benacerraf BR, Pauker S, Quade BJ, Bieber FR.  Prenatal sonography in trisomy 9.  Prenatal 

Diag 1992; 12:175-181. 
 

35. Gibson CC, Genest DR, Bieber FR, Holmes LB.  X-linked phenotype of absent radius and 
anogenital anomalies. Am J Med Genet 1993; 45:743-744. 

 
36. Robertson NG, Khetarpal U, Gutierrez-Espeleta GA, Bieber FR, Morton CC.  Isolation of 

novel and known genes from a human fetal cochlear cDNA library using subtractive 
hybridization and differential screening, Genomics 1994; 23:42-50. 

 
37. Lutz B, Kuratani S, Rugarli EI, Wawersik S, Wong C, Bieber FR, Ballabio A, Eichele G.  

Expression of the Kallmann syndrome gene in human fetal brain and in the manipulated chick 
embryo. Human Molec Genet, 1994; 3(10):1717-1723. 

 
38. Genest DR, Boyd T, Roberts D, Bieber FR.  Fetoplacental histology as a predictor of 

karyotype: a controlled study of first trimester spontaneous abortuses.  Human Pathol 1995; 
26:201-209. 

 
39. Doss BJ, Greene MF, Heffner L, Hill JA, Bieber FR, Genest DR.  Massive chronic 

intervillositis associated with recurrent abortions.  Human Pathol 1995; 26:1245-1251. 
 

40. Magovcevic I, Khetarpal U, Bieber FR, Morton CC.  GNAZ in human fetal cochlea: 
expression, localization, and potential role in inner ear function. Hear Res 1995; 90:55-64. 
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41. Rasmussen SA, Bieber FR, Benacerraf BR, Lachman RS, Rimoin DL, Holmes LB.  
Epidemiology of osteochondrodysplasias.  Changing trends due to advances in prenatal 
diagnosis. Am J Med Genet 1996; 61:49-58. 

 
42. Robertson NG, Skvorak AB, Yin Y, Weremowicz S, Johnson KR, Kovatch KA, Battey JF, 

Bieber FR, Morton CC.  Mapping and characterization of a novel cochlear gene in human and 
in mouse: a positional candidate gene for a deafness disorder, DFNA9.  Genomics 1997; 
46:345-354. 

 
43. Skvorak AB, Robertson NG, Yin Y, Weremowicz S, Her H, Bieber FR, Beisel KW, Lynch ED, 

Beier DR, Morton CC.  An ancient conserved gene expressed in the human inner ear: 
identification, expression analysis, and chromosomal mapping of human and mouse antiquitin 
(ATQ1).  Genomics 1997; 46:191-199. 

 
44. Bieber FR.  Overview of human identity testing and forensic genetics.  Unit 14.1, CuR 

Protocols Human Genet, 1997; Ch.14. 
 

45. Bing DH, Bieber FR.  Collecting and handling samples for parentage and forensics DNA-based 
genetic testing.  1997; Curr Protocols Human Genet, Vol. 1 pg 14.2.1-14.2.6 

 
46. Bing DH, Bieber FR.  Isolation of DNA for forensic evidence. 1998; Curr Protocols Human 

Genet, Vol 1: 14.3.1-14.3.28. 
 

47. Bing DH, Bieber FR.  RFLP analysis of forensic DNA samples with single-locus VNTR 
genetic markers.  Unit 14.5, Curr Protocols Hum. Genet.  

 
48. French CA, Bieber FR, Bing DH, Genest DR.  Twins, placentas, and genetics: acardiac 

twinning in a dichorionic, diamniotic, monozygotic twin gestation.  Hum Pathol, 1998; 
29:1028-1031. 

 
49. Bing DH, Bieber FR.  Manual methods for PCR-based forensic DNA analysis.  Unit 14.6, Curr 

Protocols Hum Genet 
 

50. Ing PS, Van Dyke DI, Caudill SP, Reidy JA, Bieber FR, et al. Detection of mosaicism in 
amniotic fluid cultures:  a CYTO2000 collaborative study.  Genet Med 1999; 1:94-97. 

 
51. Difilippantonio MJ, Ried T, McNamara G, Bieber FR.  Microscopy and Image Analysis. Unit 

4.4, Curr Protocols Hum Genet 
 

52. Bieber FR. Understanding DNA evidence: challenges and opportunities ahead.  Foren Sci 
Commun 1999; 1:31-34. 

 
53. Bing DH, Bieber FR, Holland MM, Huffine EF.  Isolation of DNA from forensic evidence, 

Unit 14.3, Curr Protocols Hum Genet 
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54. Bieber FR, Budowle B, Chakraborty R, Devlin B (FBI DNA Advisory Board, U.S. Dept. 
Justice): Statistical and population genetics issues affecting the evaluation of the frequency of 
occurrence of DNA profiles calculated from pertinent population database(s). Forenic Sci 
Commun 2000 2(3):1-8 

 
55. Weremowicz S, Sandstrom DJ, Morton CC, Niedzwiecki CA, Sandstrom MM, Bieber FR.  

FISH for rapid detection of aneuploidy; experience in 911 prenatal cases. Prenatal Diag 2001; 
21:262-269. 

 
56. SWGDAM (L Davis, B. Budowle, F.Bieber et al.); Training Guidelines: Scientific Working 

Group on DNA Analysis Methods (SWGDAM)3(4):1-5 

57. Ladd C, Lee H, Bieber FR.  Interpretation of complex forensic DNA mixtures.  Croatian Med J, 
2001; 42: 244-246 

 
58. Budowle B, Bieber FR, Eisenberg A. Forensic aspects of mass disasters: strategic 

considerations for DNA-based human identification, Legal Med, 2005; 7:230-243. 
 

59. Hoffman J, Bieber FR, et al.  Report of the Massachusetts Governor's Council on Capital 
Punishment, Indiana Law J 2005; 80:1-29.   

 
60. Bieber FR, Ethics, science and the law on capital punishment. Indiana Law J 2005; 80:69-72. 

 
61. Budimlija ZM, Lechpammer M, Popiolek, D, Fogt F, Prinz M, Bieber, FR.  Forensic 

applications of laser capture microdissection: use in DNA-based parentage testing and platform 
validation. Croatian Med J 2005; 46: 549-555.  

 
62.  Biesecker LG, Bailey-Wilson JE, Ballantyne J, Baum H, Bieber FR, Brenner C, Budowle B, 

Butler JM, Carmody Conneally PM, Duceman B, Eisenberg A, Forman L, Kidd KL,  LeClair 
B, Niezgoda S, Parsons T, Pugh E, Shaler R, Sherry ST, Sozer A, Walsh A. DNA 
Identifications after the 9/11 World Trade Center attack. Science 2005; 310: 1122 – 1123. 
 

63. Bieber, FR.  Turning base hits into earned runs: Improving the effectiveness of forensic DNA 
data bank programs, J Law Med Ethics 2006; 134: 222-233. 
 

64. Bieber FR, Brenner CH, Lazer D.  Finding criminals through the DNA of their relatives. 
Science, 2006; 312: 1315-1316. 
 

65. Bieber FR, Buckleton J, Budowle B, Butler  JM, Coble MD.   Evaluation of Forensic DNA 
Mixture Evidence: Protocol for Evaluation, Interpretation, and Statistical Calculations using the 
Combined Probability of Inclusion.  BMC Genetics, 2016 17:125 DOI: 10.1186/s12863-016-0429-7 
http://bmcgenet.biomedcentral.com/articles/10.1186/s12863-016-0429-7 
 

66. Bieber FR, Cherry A, Emanuel B, et al. "Commentary on the decision of the American Board 
of Medical Genetics and Genomics (ABMGG) to create a 24-month specialty of Laboratory 
Genetics and Genomics (LGG)", Genetics in Medicine 19: 294-296, 2016 
doi:10.1038/gim.2016.171 
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67. Wojcik MH, Carmichael M, Bieber FR, et al.  A new diagnosis of Williams-Beuren syndrome 
in a 49-year-old man with severe bullous emphysema.  Amer J Med Genet 173A(8): 2017  
DOI: 10.1002/ajmg.a.38289. 
 

     68.  Buckleton JS, Bright J-A, Gittelson S, Moretti TR, Onorato AJ, Bieber FR, Budowle B, and     
 Taylor DA.  Probabilistic Genotyping:  Utility and evidence for its validity, J Forens Sci., 2018 
 doi: 10.1111/1556-4029.13898 
     69.  Bright J-A, Cheng K, Kerr ZB, McGovern C, Kelly H, Moretti TR, Smith M, Bieber FR, 
 Budowle B, Coble MD, et al.  STRMix collaborative exercise on DNA mixture interpretation.
 Forens Sci Internat, 40: 1-8, 2019 https://doi.org/10.1016/j.fsigen.2019.01.006 
   
     70.  Buckleton J, Robertson B, Curran J, Berger C, Taylor D, Bright J-A, Hicks T, Gittelson S,  
            Evett I, Pugh S, Jackson G, Kelly H, Kalafut T, Bieber FR.  A review of likelihood ratios in   
            forensic science based on a critique of Stiffelman "No Longer the Gold Standard:  Probabilistic 
 Genotyping is Changing the Nature of DNA Evidence in Criminal Trials” Forens Sci 
 Internat 310, 2020. http://dx.doi.org/10.1016/j.forsciint.2020.110251 
 
   
Non-peer reviewed scientific or medical publications/materials in print or other 
media 
 
Proceedings: 

 
1. Nance WE, Campbell JB, Bieber FR. The Usher syndrome: a long neglected genetic disease. in 

Tully NL (ed): Proc Workshop on Usher's Syndrome. New York, Helen Keller Natl Center, 
1977. 
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3. Bieber FR, Miles HL, et al. (eds.) Forensic DNA Evidence in the Courtroom, Boston, MCLE, 
1999. 
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10. Butcher BA, Bieber FR, Budimlija Z, Dennis SM, Desire MA.  Identification of Missing 
Persons and Mass Disaster Victim Identification by DNA, in Schanfeld M, Primorac D (eds): 
Forensic DNA Applications: An Interdisciplinary Perspective, CRC Press, 2014 
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4. Bieber FR. “Reckoning with the Dead”, Harvard Medical Alumni Bulletin, Fall 2002, redacted 

from a speech delivered at Harvard Medical School Commencement/Alumni Day,        
June 2002. 

 
5. Bieber FR, Lazer D. “Lessons Learned from a Miscarriage of Justice”, Op-Ed, Boston          
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Narrative Report 
 
I am a medical and forensic geneticist who has worked in the Department of Pathology at Brigham and Women’s Hospital 
for the past 40 years. My efforts are dedicated to provision of integrative clinical and laboratory diagnostic services, 
supervision of genetic counselors in clinic sessions, and consultative work in autopsy pathology relating to reproductive 
genetics. I have a major scholarly focus on DNA-based human identification.  My extensive teaching and scholarly work 
have had great impact on patient care and on national and international policies relating to human identification and public 
safety. 
 
My hospital work involves provision of laboratory diagnostic and clinical services across two BWH Departments 
(Pathology and Obstetrics and Gynecology).  This work is highly integrative involving diagnostic workup of untoward 
pregnancy outcomes, counseling of patients in the Center for Women and Newborns, and interpretation and sign out of 
traditional cytogenetic and molecular laboratory test results in the BWH Center for Advanced Molecular Diagnostics.  In 
addition to my publications on fetal genetic pathology, I coauthored the major scholarly book on this subject (The 
Malformed Fetus and Stillbirth: A Diagnostic Approach, John Wiley, 1988).  Outside of the BWH I have served on or 
chaired local and national committees at the state and federal levels including FBI DNA Advisory Board (appointed by FBI 
Director Louis Freeh); Advisory Board, National DNA Databank of Canada (appointed by Solicitor General of Canada), 
World Trade Center Kinship and Data Analysis Panel (appointed by U.S. Dept. Justice), and was appointed by several state 
governors to leadership positions, including Co-Chair of a Governor's Council on Capital Punishment (MA Gov. Mitt 
Romney), oversight of the Massachusetts Medical Examiner's Office during a crisis in 2007 (MA Gov. Deval Patrick), to 
the Hurricane Katrina Hurricane Victims Identification Group (LA Gov. Kathleen Blanco), and as Special Consultant on 
Forensic Science (CT Gov. Dannel Malloy).  In 2018, I was recognized for humanitarian service and appointed by HRH 
Queen Elizabeth II to membership in the Most Venerable Order of St. John, a Christian, chivalric, ecumenical and 
international community of members, who continue more than 900 years’ tradition of helping the sick and the poor of all 
nationalities, races and creeds.  
 
DNA methods and their statistical interpretations for human identification has been a focus of scholarly work in the past 25 
years (J Law Med Ethics 2006; 134: 222-233).   I played a major role in establishment of national standards for DNA-based 
human identification as I was appointed by FBI Director, Louis Freeh, to the U.S. congressionally-mandated DNA 
Advisory Board and by the Solicitor General of Canada, Lawrence MacAulay, as a member of the National DNA Data 
Bank of Canada Advisory Committee serving since its inception in 2000.  I was one of the principal scientists involved 
with identification of 9/11 and Hurricane Katrina victims.  As an U.S. Army Reserve officer my duties included forensic 
investigations and identification of deceased soldiers.  My Science paper (Science, 2006; 312: 1315-1316) on genetic 
kinship methods for DNA-based identifications has had a national and international impact on medical forensics in which 
the method outlined in our paper are now in use in a growing number of countries and over 10 U.S. states.  In the U.S. the 
very first use of this approach led to the arrest and conviction in California of a serial killer (the so-called “Grim Sleeper”).  
This paper served as the foundational paper for current uses of genetic genealogy for victim identification and investigation 
of serious unsolved crimes.  My pro bono service with the Innocence Project led to post-conviction release of two 
individuals incorrectly convicted prior to the era of DNA technology.  In 2014 I was appointed then U.S. Attorney General, 
Eric Holder, to the first-ever National Commission on Forensic Science, charged with improving the practice of forensic 
science and the criminal justice system.  In 2014-15 I worked with the U.S. Attorney's office in D.C. to uncover major 
challenges in their interpretation of complex forensic DNA mixtures and in 2016 I led the 5-person team which published 
the major paper on this subject to guide the forensic community on this evolving area (Bieber FR, Buckleton J, Budowle B, 
Butler  JM, Coble MD.   Evaluation of Forensic DNA Mixture Evidence: Protocol for Evaluation, Interpretation, and 
Statistical Calculations using the Combined Probability of Inclusion.  BMC Genetics, 2016 17:125).  In 2018, I was elected 
to serve on the U.S. Department of Commerce Forensic Science Standards Board (FSSB) with responsibility for oversight 
and approval of all U.S. forensic protocols proposed by the Organization of Scientific Area Committees (OSACs) in 
forensics. 
 
As a Harvard professor, I direct and teach courses in genetics, forensics, and embryopathology to medical, graduate, 
undergraduate, and post-doctoral students.  Additional contributions include supervision of clinical and laboratory fellows 
enrolled in the ABMG Genetics Training Program, serving on the HMS Admissions Subcommittee, and Chairing the HMS 
Subcommittee on Courses and Credits, with responsibility for vetting all HMS elective courses.  I was the PI of a grant 
studying genetic variation in indigenous Mexican populations where my Harvard and Mexican students collected and 
analyzed DNA to understand population structure of early America.  I have supervised over a dozen graduate student thesis 
projects and one of my most recent advisees (Wendy Brodeur, now at The Broad Institute of Harvard and MIT) was 
awarded the Harvard University Dean’s prize for the best graduate thesis that year (2010) in biotechnology........ 
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In summary, I have been active, internationally, and nationally, in medical and forensic genetics, including clinical and 
laboratory service to patients and their families.  I have taught several generations of students, house officers, and fellows in 
the integrative work between genetics and pathology.  My scholarship, teaching, military service, appointments to national 
and international committees, and community service have had a major and lasting impact on patient care and public safety. 
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Court File No.: CV 18-00605134-00CP 
 

ONTARIO 

SUPERIOR COURT OF JUSTICE 
 

B E T W E E N: 
 

MICKY GRANGER 
Plaintiff 

 
-and- 

 
 

HER MAJESTY THE QUEEN IN RIGHT OF THE PROVINCE OF ONTARIO 
 

Defendant 
 

 

 
AFFIDAVIT OF AMY MOORE 

 

I, AMY MOORE, of the Township of Severn, in the Province of Ontario MAKE OATH AND 
SAY 
 

1. I am currently the Acting Identification Staff Sergeant with the Forensic Identification 

Services Division of the Ontario Provincial Police (“OPP”). I am scheduled to return to 

my home position as an Identification Sergeant in November 2021. Prior to becoming the 

Unit Supervisor for Forensic Identification Support Services, I was a Provincial DNA 

Coordinator and prior to that, I was a Forensic Identification Officer. In these capacities, I 

have knowledge of the matters I swear to herein. Where my evidence is based on 

information and belief, I state the source of my information and I verily believe it to be 

true.  
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2. From February 2012 until March 2017, I was a Forensic Identification Officer with the 

OPP, and my responsibilities included documenting and recording crime scenes and 

collecting evidence therefrom. From March 2017 to June 2019, I was a Provincial DNA 

Coordinator.  As the Acting Identification Staff Sergeant, I supervise and oversee the 

work of the Forensic Identification Support Services Members. 

 

3. As a provincial DNA coordinator, my responsibilities included coordinating, analysing 

and disseminating DNA related information to OPP investigators, and supporting the 

management of DNA evidence. Attached as Exhibit “A” to my affidavit is the OPP 

DNA Collection Process Manual, Version 10.  

 

Collection of Biological Samples by the OPP 

 
4. In the course of a criminal investigation, the OPP may ask an individual to provide a 

biological sample on informed consent for the purpose of generating a DNA profile to 

compare against profiles generated from an item or items taken from a crime scene.1 The 

individual providing the sample (“donor”) is asked to sign a consent form and contact 

legal counsel prior to agreeing to provide a sample. Attached as Exhibit “B” to my 

affidavit is a copy of the consent to provide a biological sample form. 

 

1 DNA profiles may also be generated from samples produced on the basis of a court-issued warrant or on the basis 
of discarded material and compared against crime scene sample. These samples are subject to different legal 
requirements, processes and procedures.   
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5. Biological samples are collected by specially trained officers. The sample is taken from 

the donor in form of blood or buccal (mouth) swab. The sample is placed in a bag with 

the donor’s name and an exhibit number.  

Evidence-Led Mass Screening  

6. Evidence led mass screening (formerly referred to as a “DNA canvass”) is a technique 

used by the OPP in major criminal investigations. It involves obtaining biological 

samples from a number of individuals who have a nexus to a crime on consent, 

generating DNA profiles from the samples to compare against a profile generated from 

samples taken from the crime scene. Attached as Exhibit “C” to my affidavit is a copy of 

the OPP protocol for best practices in evidence-led mass screening. 

 

7. In determining whether to employ evidence-led mass screening, factors taken into 

account by the OPP include the seriousness of the investigation and the impact on the 

community, public safety and crime prevention. In each case where evidence-led mass 

screening is employed, senior OPP management appoints an Evidence-Led Mass 

Screening Co-ordinator (“Co-ordinator”), to oversee all aspects of the process.  

Submissions to CFS 

8. DNA samples are submitted to the Ontario Centre of Forensic Science (“CFS”) for 

forensic analysis. Information related to the sample(s) as well a case synopsis is 

submitted to CFS via a secure online portal. A screenshot of the portal is attached hereto 

as Exhibit “D”.  
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9. The OPP identify the sample/item by an Exhibit or Seal number. The direction from CFS 

is to use a reference code in place of the donor name for the consent sample.  For 

example, the consent sample from John DOE may be described as ‘consent buccal swab 

from CC-1’. The CFS gives the entire submission a CFS generated case file number and 

each item is given a individual number that uniquely identifies the item amongst any 

number of items collected by the OPP in association with that particular investigation 

(this is referred to as the “LMIS number” at paragraph 14 of the affidavit of Jack Laird). 

Attached as Exhibit “E” to my affidavit is a (redacted) example of CFS Biology Report 

based on an OPP submission and a corresponding OPP exhibit list, cross-referencing the 

OPP Exhibit/Seal number with the CFS generated item number.  

  

10. When the submission is accepted via the portal, the CFS provides the OPP with bar codes 

to place on the package containing the physical sample for the purposes of tracking, 

which is then submitted to CFS. Prior to 2017, the DNA package containing the physical 

sample was submitted to the CFS with an attached CFS case submission form containing 

the information that is now provided to the CFS via the portal.  

 

11. The CFS will generate a DNA profile from the consent sample and compare that to a 

DNA profile generated from a crime scene sample or samples.  

 

12. For evidence led mass-screening, the co-ordinator is responsible for the submission of 

samples to the CFS. In the case of an individual comparison, the investigating officer 

would submit the samples. The donor’s name, OPP exhibit/seal numbers and 
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corresponding CFS numbers may be recorded in the officer’s notebook, although there is 

no policy or requirement to that effect. In evidence led mass screening, due to the 

potentially large number of samples submitted, it is unlikely that an officer would record 

all donors’ names and the corresponding CFS numbers in his or her notebook, but he or 

she may use a separate tracking sheet or log that would be retained with the case file. 

 

Niche Records Management System 

13. The submitting officer will also enter information to document and track the CFS 

submissions into the Niche Record Management System (“Niche”), which is the record 

management system used by the OPP to record and organize information related to 

investigations.  Attached as Exhibit “F” to my affidavit is an OPP guideline entitled 

“DNA Property Management.” Information included will be the donor’s name, the OPP 

exhibit number, the name of the officer that collected the sample, the name of the officer 

submitting the sample, when the sample has submitted to the CFS and when it is due 

back. 

 
14. I am advised by Staff Sergeant John Browning (Records Management System and 

Geographic Information Services Unit of the OPP) that Niche access is granted to 

employees of the OPP who require it in connection with their duties; access is granted 

based on the request of a supervisor or manager to Staff Sergeant Browning’s unit, at 

varying levels, depending on a user’s requirements. For example, “Query Access” is the 

lowest level of access and allows a user to view the contents of Niche, but does not allow 

them to add documents or data. The average officer will have “Records 1,” which allows 

them to add reports and other data. If an officer wishes to obtain a higher level of access 
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in Niche, the officer must demonstrate to his supervisor or manager why such access is 

necessary and undergo additional training. I am further advised that Niche can only be 

accessed on an OPP issued device (computer, phone, etc.) and that Niche automatically 

logs any action in the system (including any time someone opens a Niche file), so there 

will be a record of who has looked at and/or added information.  

CFS Results  

15. If the comparison between the DNA profiles generated from the consent sample and the 

crime scene sample do not match, the CFS sends a report back to the submitting officer 

indicating that the consent donor has been excluded as having provided the DNA found at 

the crime scene. The CFS report is added to Niche as an external document. An example 

of such a report can be found at Exhibit “E” to my affidavit. 

 

16. When a consent sample is excluded, the CFS also sends back what remains of the 

submission package to the OPP and it is immediately destroyed. Niche is updated to note 

the destruction of the sample and that the donor was excluded. 

 

17. The OPP never receives CFS generated DNA profiles.  

 

18. Should a sample be required from the same donor to compare to another crime scene 

sample, a new consent will be sought and a new sample taken. It would then be submitted 

to the CFS as a new submission, and the 

 
19.  CFS will generate another profile at that time.   
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This is Exhibit “A” referred to in the 
Affidavit of Amy Moore affirmed 

before me this 1st day of October,  2021 
in accordance with O. Reg 431/20, 
Administering Oath or Declaration 

Remotely 

____________________________________ 

A COMMISSIONER, ETC. 
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OPP DNA Collection And Process Manual - Overview 
 

Criminal Code DNA Forms – Quick Reference List 
 
Acronyms and Definitions 
 
Section I – DNA Orders/Authorizations and related Warrants - Post 
conviction 
 
Obtaining and executing/endorsing DNA Court Orders/Authorizations, post- 
conviction DNA warrants (related to DNA Orders/Authorizations), receipt and 
follow up of National DNA Data Bank (NDDB) rejections or sample pending 
notices, retention of related documents; Sampler/Sampler Trainer training 
 
Section II - Use of DNA in investigations – Evidence submission/Results 
from CFS/NDDB, Investigative Leads and Investigative DNA Warrants 
 
Submission of investigative DNA samples, receipt and follow up of DNA Result 
Notification reports and NDDB Convicted Offender Index (COI) and Crime Scene 
Index (CSI) Investigative Lead (aka “hit”) reports, collection/submission/retention 
and destruction of investigative warrant/consent/discard samples, 
retention/destruction of investigative DNA evidence, Niche RMS reporting 
requirements and Sampler/Sampler Trainer training 
 
References 
 

Police Orders 
DNA Identification Act 
Criminal Code of Canada - subsections 487.04 – 487.0911 
OPP Intranet - Provincial DNA Coordinator website   
CPIC Reference Manual (see Police Orders Chapter 2.53) 
 

Appendix 1:  Primary and Secondary Quick Reference List of Designated 
Offences (Legislation and Case Law section on Provincial DNA 
Coordinator Intranet website) 

Appendix 2:  Forms (Forms section on Provincial DNA Coordinator Intranet 
website) 

Appendix 3: Instructions for Appending DNA RELATED DOCUMENTS to Niche 
RMS (DNA Process Manuals section on Provincial DNA Coordinator Intranet 
website) 
 
NEW - Forms, documents and legislation referred to in any specific 
section/subsection are now ‘hyperlinked’ to assist the reader. French versions of 
most forms are also available on the DNA Coordinator website (linked above). 
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Criminal Code DNA Forms –  
Quick Reference List  

 
Note: Each form/document referenced is hyperlinked once in each 
section/subsection. 
  

****Police Investigation**** 
DNA WARRANT 
Form 5.01 - Information to obtain a warrant to take bodily substances 
Form 5.02 - Warrant authorizing the taking of bodily substances  
Form 5.07 - Report to a Provincial Court Judge or the Court (select appropriate 
                    Selection from drop down - insert name of issuing Judge) 
 

****Post Conviction**** 
DNA ORDER 
Form 5.03 - Order authorizing the taking of bodily substances – Primary Offence 
Form 5.04 – Order authorizing the taking of bodily substances – Secondary 
Offence 
Form 5.041 – Order to a person to have bodily substances taken – e.g. to appear 
at a certain place, day and time for the purpose of executing/endorsing a DNA 
Order  
Form 5.061 – Summons to a person to have bodily substances taken – to appear 
at a certain place, day and time for the purpose of executing/endorsing a DNA 
Authorization 
Form 5.062 – Warrant for arrest (DNA) – for failing to appear per Forms 5.041 or 
5.061 
Form 5.07 – Report to a Provincial Court Judge or the Court (completed for DNA 
Orders or Authorizations whether executed by full sample or endorsed) 
 
DNA Authorization – Retroactive offences 
Form 5.05 – Application for Retroactive DNA Authorization 
Form 5.06 – Authorization to take bodily substances  
 
DNA Authorization – Rejected sample 
Form 5.08 – Application for authorization for taking additional samples 
Form 5.09 – Authorization to take additional samples  

 
Note: Associated Criminal Code Young person forms are available also and 
posted on the Court Services Division website, RMS, or the Provincial DNA 
Coordinator intranet website. 
 
Additional non-Criminal Code forms (e.g. CFS, NDDB, and OPP) are available on 
the Provincial DNA Coordinator intranet website or Niche RMS. 
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Acronyms & Definitions 

Buccal Swab - a piece of absorbent material around one end of a small 
applicator, used for the removal of epithelial cells from the inside of the mouth 

CCRTIS – Canadian Criminal Real Time Identification Services 
 
CDSA – Controlled Drugs and Substances Act 
 
CFS – Centre of Forensic Sciences 
 
CFS069 – form number for submission of evidence items to CFS 
 
CNI – Criminal Name Index 
 
CR – Criminal Record 
 
CODIS – Combined DNA Index System – electronic database of DNA profiles 
held in a repository at the NDDB, in two indices – Convicted Offender Index and 
Crime Scene Index – and program for comparison of profiles 
 
CPIC – Canadian Police Information Centre 
 
CPSIC – Canadian Police Services Information Centre 
 
DNA – Deoxyribonucleic acid – combination of amino acids that form each living 
organism’s “genetic blueprint” 
 
“Ex parte” – without parties present 
 
“Feeney” Warrant – Criminal Code Form 7.1- Warrant to Enter a Dwelling-House  
 
FIS – Forensic Identification Services 
 
FPS – Fingerprint Section (RCMP) 
 
NDDB – National DNA Data Bank 
 
SOCO – Scenes of Crime Officer 
 
SIP – Special Interest Police (CPIC category) 
 
Additional definitions are also available at the Glossary section of the NDDB 
website – http://www.rcmp-grc.gc.ca/nddb-bndg/index-accueil-eng.htm.  
Entries to this section will be made as requested or required. Send requests to 
the Provincial DNA Coordinator at OPP.DNA.Coordinator@ontario.ca. 
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SECTION I – Post Conviction DNA Orders/Authorizations  
 
Obtaining and Executing or Endorsing DNA Orders or 
Authorizations - General 
 
A DNA Order shall be sought for every Primary and Secondary Designated 
Offence per subsection 487.04 of the Criminal Code.  
 
Detachment Commanders, in consultation with the Court Officer and/                                                                                                                                                                                                                                                                                                  
or the Detachment DNA Liaison Officer, shall establish a process to 
ensure: 
 

• Crown Briefs are reviewed and all DNA designated offences are flagged to 
alert the Crown Attorney to request, or notify Judge of, qualifying for a 
DNA Order;                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

• A Crown Brief insert may be included with each qualifying Crown                                                                                                                                                                                                                                                                        
Brief, if required (the insert is optional depending on Regional Crown 
Attorney preferences and court process); 

• An RCMP Fingerprint Form C-216 is completed prior to disposition in court 
of any occurrence in which there are charges for DNA designated offences 
in accordance with Investigations/Organized Crime Memorandum # 621-
57; 

• DNA Court Orders or Authorizations are executed or endorsed as soon as 
feasible; 

• Any transfer of documents clearly defines who is responsible for executing 
the DNA Order/Authorization;  

• When a DNA Order or Authorization is forwarded to an outside agency 
(e.g. other Police Agency, other OPP detachment or OPP Offender 
Transport Unit), only a copy of the original DNA Order/Authorization is 
sent. (Copies are executable in accordance with subsection 487.056 
C.C.) -  the original Order/Authorization shall be retained by the DNA 
Liaison officer for follow up, tracking purposes, and submission to the 
issuing Court after execution); 

• Consultation with justice partners involved in Court Processes, such that 
DNA Orders or Authorizations are issued with a Form 5.041 (Order to a 
Person to have Bodily Substances Taken For Forensic DNA 
Analysis) whenever police lose custody of the offenders prior to sampling 
them. This document is separate from the DNA Order and directs the 
offender to appear for sampling at a specific date, time and place. Should 
the offender not appear for sampling as ordered, this form allows police to 
obtain an arrest authority under subsection 487.0551(1) C.C. – Form 
5.062 (Warrant for Arrest (DNA)), and allows for discretion to charge 
the offender for failing to appear pursuant to subsection 
487.0552(1) C.C.;  

• A CPIC SIP form is submitted for any unexecuted or unendorsed 
DNA Order or Authorization. If a Form 5.041 has been issued, this is not 
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done unless the offender has failed to appear at the stated date/time;  
• If an out-of-custody offender is ordered to be sampled at an OPP 

detachment per the Form 5.041, or shows up for sampling/endorsement 
with no Form 5.041 issued, a Detachment sampler is notified and provided 
with the following:  

• The date and time the offender is to appear for sampling or 
endorsement pursuant to the Form 5.041 (if issued); 

• Original DNA Order or Authorization if sampling/endorsement being 
done by detachment sampler of charging detachment, OR copy of 
the DNA Order(s) or Authorization if being sampled by other than 
the charging Detachment (the primary detachment will retain the 
original Order until executed);  

• Copy of the Form 5.041 if issued; 
• Name of Investigating Agency (charging agency) – must be noted 

on the RCMP Form 3801 (DNA Fingerprint) form; 
• Occurrence #;  
• Any other relevant information/documents;  

• For occurrences where DNA designated offences were disposed of in 
court and DNA Orders were not considered by the court in any manner at 
the time of conviction or sentencing, consultation and assistance is 
provided to the Crown Attorney within 90 days of the disposition, in order 
to obtain a hearing for consideration of a DNA Order per subsection 
487.053 C.C.;  

• Tracking of the number of qualified DNA Data Bank Samplers for the 
Detachment to ensure there are a sufficient number available to obtain 
samples or endorsements as required; and 

• Sufficient number of NDDB sampling kits are available (obtain from QM 
stores) 

 
Tracking DNA Court Orders and Authorizations 
 
Detachment Commanders shall designate a Detachment DNA Liaison Officer 
who will ensure maintenance of a DNA Tracking Register for each Detachment. 
The purpose of this Tracking Register is to track;  
 

• The DNA Orders or Authorizations granted for any given month 
including offender name, occurrence, type of Order or Authorization 
made - Form 5.03 (for Primary DNA designated offences), Form 5.04 
(for Secondary DNA designated offences), Form 5.06 (for Retroactive 
Authorizations) or Form 5.09 (for Authorization to take Additional 
Samples); and  

• Sampling/endorsement details. The completed register must be 
forwarded to the Regional DNA Coordinator (or designate) as soon 
as practicable following the end of each month.  

  
The register will track: 

• All DNA designated offence charges disposed of in court for each month 
for which a DNA Order or Authorization was made, and will include the 
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associated Niche RMS occurrence number(s), offender’s name, date, 
Order(s) granted and those executed or endorsed; 

• All DNA Orders not granted for a primary compulsory designated offence 
and the date of consultation with the local Crown Attorney (within 90 days 
of disposition) to determine if an Order can be obtained; 

• When a Form 5.041 (Order to a Person to have Bodily Substances 
Taken For Forensic DNA Analysis) was issued, the date/time and place 
the offender is scheduled to appear for sampling, and the assigned DNA 
Data Bank sampler; 

• DNA Orders or Authorization sent to or received from, other Detachments 
or police agencies for execution; 

• Confirmation that DNA Orders or Authorizations have been executed as 
soon as feasible; 

• Date of submission to the NDDB; and 
• Other information to assist in compliance of DNA tasks.  

 
The Detachment DNA Liaison Officer or designate shall: 
 

• Ensure all the Detachment DNA Orders/Authorizations are executed as 
soon as feasible (in accordance with subsection 487.056 C.C.) or in 
accordance with an issued Form 5.041;  

• Ensure all sample and endorsement submissions obtained are sent to the 
NDDB via courier within 7 days (per direction from the Ministry of the 
Attorney General) following completion of sampling or endorsement of any 
DNA Order or Authorization – for any submission where this is not 
possible (e.g. as a result of the sampling or endorsement being sent to 
another detachment, Offender Transport Unit, or other outside agency with 
delay in the resulting sample/endorsement being returned to the 
requesting detachment), details accounting for such delay are noted in a 
Niche RMS Supplementary report; 

• Be the point of contact for any requests for assistance to or from other 
OPP Detachments/Units or other police agencies to execute/endorse DNA 
Orders or Authorizations (see sections titled ‘Execution/Endorsement of 
DNA Orders or Authorizations - OPP Offender Transport Unit (O. T. U.) 
DNA Samplers’ and ‘Request to/from other OPP Detachment or Outside 
Agency to Assist with Execution/Endorsement of OPP DNA Order or 
Authorization’; 

• Complete and provide an electronic copy of the Detachment DNA 
Tracking Register to the Regional DNA Coordinator (or designate) on a 
monthly basis; 

• Ensure copies of DNA Orders or Authorizations and related documents 
(as outlined in section titled ‘Niche RMS – DNA Order or Authorization - 
Related Forms Available’) are retained by appending them electronically 
as external documents to the Niche RMS occurrence – in the Involved 
Person (offender) / Occ. Events/reports tab;  

• Ensure original DNA Orders or Authorizations, and a Form 5.07 (Report 
to a Provincial Court Judge or the Court) for all samplings and 
endorsements, are filed with the Court that issued the Order;  
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• Within 90 days of a DNA Order not being made for a Primary Compulsory 
DNA designated offence, liaise with the appropriate Crown Attorney to 
determine if an application has been made and note same on the 
Detachment DNA Tracking Register and via a Supplementary report in 
Niche RMS; and 

• Assist a sampler or Regional DNA Coordinator in resolving NDDB 
Outstanding Submissions (Samples Pending) or Rejections. 

 
The Regional DNA Coordinator or designate shall:  
 

• Compile a Bi-annual report to the Provincial DNA Coordinator –the 
total number of Form 5.03 (Primary DNA designated offences) and 
Form 5.04 (Secondary DNA designated offences) DNA Orders 
granted for all detachments in the Region; and 

• Provide information requested by the Provincial DNA Coordinator to assist 
in the compliance of DNA related tasks. 

 
Executing/Endorsing DNA Court Orders or Authorizations – Data 
Bank Samplers  
 
(Note: refer also to the step-by-step DNA Sampler Decision Matrix/Sampling 
flowcharts 1-3 posted on the Provincial DNA Coordinator intranet website) 
 
DNA Orders or Authorizations must be executed in accordance with the 
parameters outlined in a Form 5.041 (Order to a Person to have Bodily 
Substances Taken For Forensic DNA Analysis) if issued, or on the date the 
DNA Order/Authorization is made, or as soon as feasible afterwards per 
subsection 487.056(1) C.C. Where no Form 5.041 is issued, “as soon as 
feasible” means ongoing efforts must be made by police to execute or endorse 
the DNA Order/Authorization. If the offender cannot be located and detained to 
accomplish this, a CPIC SIP entry for an outstanding DNA Order or Authorization 
must be made. When temporal limitations have been set by the issuing Judge, if 
possible the sample should be taken in accordance with that limitation, but if that 
is not possible, the DNA Liaison Officer must notify both the Regional and 
Provincial DNA Coordinator to obtain further direction. In the latter case, or 
in certain circumstances where an Order/Authorization is deemed “stale”, further 
consultation with the designated Ministry of the Attorney DNA Crown may be 
required to determine if an ‘APPLICATION TO COMPEL ATTENDANCE TO 
TAKE BODILY SUBSTANCES FOR FORENSIC DNA ANALYSIS’ is required.  
 
A. Data Bank Sampler - Duties Before Executing or Endorsing any DNA 

Order or Authorization 
 
The DNA Data Bank Sampler shall:  
 

• Confirm the DNA Order or Authorization is valid by checking it  
Note: either the original or a true copy – e.g. faxed copy - of the original 
may be executed or endorsed in accordance with subsection 487.056 
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C.C.; 
o Is on the appropriate form (Form 5.03 for Primary DNA designated 

offences, and/or Form 5.04 for Secondary DNA designated 
offences) in accordance with subsection 487.04 C.C.; 

o Is signed and dated by the Judge or a court official authorized to do 
so; 

o Has the offender’s proper name and DOB (if the Order is a two 
page Form 5.04 Order, ensure that page 2 also has the offender’s 
name where required);   

o Indicates a DNA designated offence by word and section number;  
o If a Secondary Order relating to a “Not Criminally Responsible” 

(NCR) ruling, has the appropriate box checked; and 
o If a Secondary Generic or CDSA offence, indicates the offence has 

been prosecuted by Indictment and has a prison eligibility of 5 
years or more  
Note: Should the Sampler find discrepancies associated to the 
above items, the Order or Authorization shall be returned to the 
Court for review and necessary amendment(s) prior to the Sampler 
executing or endorsing the Order or Authorization. 

• Obtain the name of the charging agency from the court officer or other 
court personnel and note same as the investigating agency on the RCMP 
Form 3801 (DNA Fingerprint) form;  

• On the date of sampling or endorsement, in accordance with subsection 
487.071 C.C., conduct (or have conducted) a CPIC - CNI check of the 
offender prior to taking a biological sample from an offender.  The results 
of this check shall dictate whether a biological sample is 
required/taken, or the Endorsement Process is followed (see Option 
1 and 2 below).  If the offender is in the Data Bank there will be a flag on 
his/her CNI profile under the heading ‘File Open’ which will state “DNA ON 
KNOWN OFFENDER DATA BANK”. Keep the CPIC printout as part of the 
Sampler’s notes; 
Note: Under subsections 9 and 9.1 of the DNA Identification Act, 
offender profiles may be subject to being purged. As such, if 
sampling/endorsement does not occur the date the Order/Authorization is 
made, the presence/absence of a CPIC DNA flag may change between 
the date the Order/Authorization is made and the date 
sampling/endorsement occurs. Do not proceed by any other information 
(such as an offender stating they have been sampled/information from 
other members sample has been taken, or RMS reports indicating 
samples taken in the past – these samples may or may not have resulted 
in derived profiles, or may have been purged by the Data Bank due to 
sentence given or youth purge rules).  

• Verify the identity of the offender. If the offender’s identity is in doubt, 
obtain further documents or information to verify identification. If all of the 
offender’s fingerprints cannot be taken due to a medical reason, or digits 
are missing, record the reason(s) on the RCMP Form 3801 DNA 
Fingerprint Form in the appropriate box and attach a signed written 
memorandum to the NDDB explaining the reasons why, and attach copies 
of the identification documents or other means used to confirm the identity 
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of the offender; and 
• Follow the appropriate process outlined further (Option 1 or 2) depending 

on the result of the CPIC - CNI check.  
 
B. Option 1 - Sampling (per Option 1 on Form 5751 (NDDB 

Submission/Receipt) - When offender’s DNA profile IS NOT on Known 
Offender Data Bank (no flag “DNA in Known Offender Data Bank” on 
CPIC - CNI or CR) 

 
The DNA Data Bank Sampler shall: 
 

• Collect a DNA sample using only approved intact RCMP - NDDB 
collection kits. DO NOT use any other kit type (e.g. consent kit, discard 
collection or investigative warrant) or bar coded forms from previously 
opened kits, or the sample will be rejected by the Data Bank; 
Note: When changes to forms included in sampling kits take place, older 
kits will not have the new forms. However, due to cost, older kits must be 
used up using the forms that are in them such that the associated bar 
codes match – these will be accepted by the NDDB. 

• Execute the DNA Order or Authorization by obtaining fingerprints on the 
kit’s bar coded RCMP Form 3801 form and obtaining a biological sample; 

• A blood sample is the preferred source for high quality DNA. Only if 
directed by the issuing Judge (e.g. Judge must include such direction in 
the ‘Terms or Conditions’ portion of the DNA Order/Authorization), or if the 
offender has had a blood transfusion in the past 3 months, or bone 
marrow transplant at any time, should a buccal or hair sample be 
obtained; 

• Samplers must read to the offender, the ‘Duty of Peace Officer to Inform 
Offender’ - from the Sampling Checklist provided in the NDDB Sampling 
Kit and retain the Sampling Checklist as part of the Sampler’s notes. 
Record the investigating agency (charging agency) if different from the 
contributing agency (sampler’s agency), offender’s name, DOB and FPS 
number if available, kit number (barcode minus the last letter), and date 
and time of sampling on the Sample Checklist (include occurrence number 
when known;  

• With respect to a Young Person, follow the ‘Duty of Peace Officer to 
Inform Offender’ checklist provided in the kit, AND before sampling/taking 
prints, also;  

• complete reading the ‘Young Person Waiver for DNA Sampling’ 
form located on the Provincial DNA Coordinator intranet website 
(under Young Person Issues); 

• record any explanations given and responses made by the Young 
Person on this form and have them initial and sign the form; and 

• ensure anyone the Young Person wishes to be present in the 
sampling room must be masked/gloved and positioned furthest 
away from the actual sampling area as possible. 

• Mark the DNA Order or Authorization “Executed” and record the date/time, 
Sampler’s initials and badge number at the top of the DNA Order or 
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Authorization; 
• If multiple DNA Orders are issued (offender convicted of both Primary and 

Secondary offences), execute one (the Form 5.03 if one is granted) and 
write at top of each additional DNA Order “Multiple Orders made same 
date”, and record the date/time, Sampler’s initials and badge number – do 
not mark any of the additional Orders as executed - ensure all multiple 
Orders are submitted together to the NDDB; 

• If the DNA Order or Authorization is being executed for another police 
agency, return the completed package (outlined in next bullet point) to the 
requesting detachment/agency for submission to the NDDB unless 
specifically instructed by that agency to send directly to the NDDB – if 
submitting directly to the NDDB, ensure the original executed DNA Order 
or Authorization and original Form 5.07 (Report to a Provincial Court 
Judge or the Court), and copies of all other forms completed including 
the sampling checklist, are sent back to requesting agency; 

• Submit a full copy of DNA Court Order(s), DNA sample pouch, original 
RCMP Form 3801 DNA Fingerprint Form and Form 5751 NDDB 
Submission/Receipt to the NDDB. Notify the Detachment DNA Liaison 
Officer of the sampling per Regional DNA Standard Operating Procedure 
(SOP); 

• Ensure sample submissions are sent to the NDDB via courier within 7 
days (per direction from the Ministry of the Attorney General) following 
completion of sampling of any DNA Order or Authorization – for any 
submission where this is not possible (e.g. as a result of a request being 
sent to another detachment, Offender Transport Unit, or other outside 
agency to be completed), and there is a delay in the resulting 
sample/endorsement being returned to the requesting detachment, details 
accounting for such delay are noted in a Niche RMS Supplementary 
report; 
Note: Delay in processing sample submissions impacts putting the 
offender in the NDDB Convicted Offender Index, and as such, can impact 
the earliest possibility of matching offenders to other crime scenes. 

• The sampler must personally complete the Form 5.07 and ensure it is 
forwarded with the original executed DNA Order or Authorization, to the 
Court of issue. This is required as the peace officer signing the form is 
confirming to the Court of issue that the sampling was completed in 
accordance with subsection 487.06(1) C.C. and in accordance with 
sampler training or experience (and only a qualified sampler will have this 
knowledge based on his/her training). Where a non-peace officer (e.g. 
physician, nurse, hospital laboratory technician) must be directed to take 
the sample, the qualified sampler must be in attendance as the peace 
officer directing the sample to be taken, and to confirm the sample was 
obtained in accordance with subsection 487.06(1) C.C. – the sampler will 
then complete the Form 5.07, inserting the name of the civilian person 
directed to obtain the sample in the appropriate areas of the Form 5.07. 

• Retain copies of the executed DNA Order(s) or Authorization, RCMP Form 
3801 DNA fingerprints, Blood Sample Checklist, and Form 5751 NDDB 
Submission/Receipt for appending to Niche RMS as external documents, 
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following which paper copies may be destroyed. Regional policy shall be 
followed regarding the appending of the RCMP Form 3801 DNA 
fingerprints; and  

• Update Niche RMS by adding a Supplementary report and UCR codes 
to the occurrence from which the associated charge(s) arise, unless the 
DNA Order/Authorization originates from other agency – see section titled 
‘Niche RMS UCR Codes for DNA Orders and Authorizations’. 

C. Option 2 – Endorsement (per Option 2 on Form 5751 (NDDB 
Submission/Receipt) - When offender’s DNA profile IS on Known 
Offender Data Bank (flag “DNA in Known Offender Data Bank” is on 
CPIC - CNI or CR) 

 
 The DNA Data Bank Sampler shall: 
 

• Proceed by way of the Endorsement Process. An NDDB sampling kit is 
NOT required. Do not open an RCMP Data Bank Kit for forms – bar 
coded forms are not required! The required forms - Endorsement 
Affidavit, non-bar coded RCMP Form 3801 (DNA Fingerprint form) and 
Form 5751 (NDDB Submission/Receipt) are available in the ‘Forms’ 
section on the Provincial DNA Coordinator intranet website, as is the Duty 
of Peace Officer to Inform Offender – Endorsement process; 

• Read to the offender the ‘Duty of Peace Officer to Inform Offender’ – 
Endorsement Process; 

• For a Young Person, follow the same ‘Duty of Peace Officer to Inform 
Offender’ AND before taking prints, also complete reading the ‘Young 
Person Waiver for DNA Sampling’ form – record any explanations and 
responses given by the Young Person on this form and have them initial 
and sign the form – anyone the Young Person wishes to be present must 
be brought into the room where the fingerprints are being obtained; 

• The endorsing officer/sampler must record the investigating agency 
(charging agency) if different from the contributing agency (endorsing 
officer’s agency), offender’s name, DOB and FPS number (if available), 
and date and time of fingerprinting in his/her notes; 

• DO NOT MARK AN ENDORSED ORDER OR AUTHORIZATION AS 
EXECUTED (an endorsement is not an “execution” and if the 
endorsement process has been selected erroneously, the Order or 
Authorization may still be executed in future if required – marking the 
Order as “executed” when only endorsed will complicate this follow up 
action). Write “DNA on Known Offender Data Bank” at top of the DNA 
Court Order(s) or Authorization, and record the date/time, Sampler’s 
initials and badge number; 

• Take fingerprints on a legal size non-bar coded RCMP Form 3801.  The 
authority to take fingerprints is found in the Regulations amending the 
DNA Identification Act Regulations (May 2008); 

• If multiple DNA Orders are issued (offender convicted of both Primary and 
Secondary offences), obtain only one set of fingerprints on the non-bar 
coded 3801 DNA Fingerprint form for all DNA Orders made on the same 

467

http://jusoppas1013/intranet/fd.php?id=1245
http://jusoppas1013/intranet/fd.php?id=1541
http://jusoppas1013/intranet/fd.php?id=1247
http://jusoppas1013/intranet/fd.php?id=1247
http://jusoppas1013/intranet/fd.php?id=1244
http://jusoppas1013/intranet/fd.php?id=1541
http://jusoppas1013/intranet/fd.php?id=1541
http://jusoppas1013/intranet/fd.php?id=925
http://jusoppas1013/intranet/fd.php?id=925
http://jusoppas1013/intranet/fd.php?id=928
http://jusoppas1013/intranet/fd.php?id=928


date. Write at top of each additional Order “Multiple Orders made same 
date/DNA on Known Offender Data Bank”, date/time, Sampler’s initials 
and badge number, and send copies of all DNA Orders made same date 
to the NDDB in a single submission; 

• Complete the Endorsement Affidavit (the peace officer completing this 
affidavit must personally confirm the presence of the flag “DNA in Known 
Offender Data Bank” on the CPIC CNI or CR response, on the date the 
3801 DNA fingerprints are taken); 

• Submit a copy of the DNA Court Order(s) or Authorization, the  
Endorsement Affidavit, the original RCMP Form 3801 DNA Fingerprint 
Form and the Form 5751 NDDB Submission/Receipt form to the 
NDDB; 

• Ensure endorsement submissions are sent to the NDDB via courier within 
7 days (per direction from the Ministry of the Attorney General) following 
endorsement of any DNA Order or Authorization – for any submission 
where this is not possible (e.g. as a result of a request being sent to 
another detachment, Offender Transport Unit, or other outside agency to 
be completed), and there is a delay in the resulting endorsement being 
returned to the requesting detachment, details accounting for such delay 
should be noted in the Niche RMS Supplementary report.  
Note: Delays in submission can result in a purge taking place that would 
have been avoided by the timely submission of an endorsed Order, and a 
subsequent re-sampling will have to occur, as the endorsement can no 
longer be linked to a valid profile; 

NEW – A Form 5.07 (Report to a Provincial Court Judge or the Court) is 
now required to be completed for all DNA Orders or Authorizations, 
including those completed by endorsement. The peace officer completing 
the Endorsement Affidavit and RCMP Form 3801 DNA Fingerprint form must 
complete the Form 5.07 and forward it, along with the original executed DNA 
Order(s) or Authorization, to the issuing Court;  
• If the DNA Order(s) or Authorization is being endorsed for another police 

agency, return the completed package for submission to the Data Bank to 
the originating detachment/agency (unless specifically instructed by that 
agency to send direct to the NDDB). If the assisting sampler is making the 
submission to the NDDB on behalf of the requesting agency, the sampler 
must send the original endorsed DNA Order(s) or Authorization, original 
Form 5.07, and copies of all forms completed, including a copy of the 
CPIC CNI check and officer’s notes, back to requesting agency; 

• Retain copies of the endorsed DNA Order(s) or Authorization, RCMP 
Form 3801 DNA fingerprints, Endorsement Affidavit, and Form 5751 
NDDB Submission/Receipt form, for appending to Niche RMS as external 
documents, following which paper copies may be destroyed. Regional 
policy shall be followed regarding the appending of the RCMP Form 3801 
fingerprints; 

• Update Niche RMS by adding a Supplementary report and UCR codes 
to the occurrence from which the associated charge(s) arise, unless the 
Order/Authorization originates from other agency – see section titled 
‘Niche RMS UCR Codes for DNA Orders and Authorizations’; and 
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• Notify the Detachment DNA Liaison Officer of the sampling per Regional 
DNA Standard Operating Procedure (SOP). 

 
Execution/Endorsement of DNA Orders or Authorizations – OPP 
Offender Transport Unit (O. T. U.) DNA Samplers 
 
The following documents must be supplied to the Offender Transport Unit by the 
requesting detachment, when requesting assistance from the O.T.U. with 
executing or endorsing a DNA Order or Orders: 

• copy of the DNA Order(s) or Authorization; and 
• a copy of the CPIC – CNI for the offender for whom a DNA Order is made, 

obtained on the date the Order is to be executed or endorsed by the 
O.T.U. sampler. The O.T.U. DNA sampler or supervisor must contact the 
requesting detachment on the date of execution/endorsement to obtain a 
copy of this CPIC – CNI query – see ‘Note’ below.  

• Based on the presence or lack of flag “DNA In Offender Data Bank” on the 
CPIC CNI check result, at time of sampling or endorsement) the O.T.U. 
sampler will complete Option 1 or 2 as noted in the previous section. 
Note: O. T. U. DNA Samplers do not generally have access to RMS or 
CPIC.  As a result, personnel from the requesting detachment will have to 
supply this for the sampler, and the requesting detachment/agency will be 
responsible for appending documents and entering a Supplementary 
report and UCR codes on RMS - see section titled ‘Niche RMS UCR 
Codes for DNA Orders and Authorizations’. 
 

On completion of execution or endorsement of DNA Order(s)/Authorizations, the 
Offender Transport Unit will return the following to the requesting detachment for 
submission to the NDDB: 

• Copy of DNA Order(s)/Authorizations marked executed or endorsed as 
applicable; 

• Biological sample (if full sample taken);  
• Completed Endorsement Affidavit (if fingerprints only taken); 
• Original RCMP Form 3801 DNA fingerprint form (for both full sampling or 

endorsement); and 
• Original Form 5.07 – completed by the O.T.U. sampler. 

 
The requesting detachment will complete the 5751 NDDB Submission/Receipt 
form, make the submission to the NDDB, retain copies of the executed/endorsed 
DNA Order(s) or Authorization, Blood Sample Checklist or Endorsement Affidavit, 
and Form 5751 NDDB Submission/Receipt form to NDDB for appending to Niche 
RMS as external documents (following which paper copies of these documents 
may be destroyed) and return the original DNA Order(s)/Authorization and Form 
5.07 to the issuing court. Regional policy shall be followed regarding the 
appending of the RCMP Form 3801 fingerprints and CPIC query responses. 
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Request to/from other OPP Detachment or Outside Agency to 
Assist with Execution/Endorsement of OPP DNA Order or 
Authorization 
 
When a DNA Order or Authorization originating in an OPP court jurisdiction 
cannot be executed or endorsed prior to the offender leaving the jurisdiction, 
whether the offender is or is not in custody; 
 
The DNA Liaison Officer shall: 
 

• Make a request for assistance to execute or endorse the Order or 
Authorization to the OPP Detachment, OPP Offender Transport Unit or 
OPP Pen Squad nearest to the offender’s place of residence or custody - 
if no sampler is available to assist from this OPP detachment or unit, the 
nearest regional or municipal agency may be asked to assist - contact 
details for other agencies are available from the Provincial DNA 
Coordinator; 

• In all cases, for purposes of quality control and tracking of the submission, 
ensure the following process is followed: 

• Send a copy of the original DNA Order(s) or Authorizations (as 
permitted by subsection 487.056(5) C.C. – copies are 
executable/endorsable) via fax or electronic scan/email to the 
detachment, unit or agency being asked to assist 

• Instruct the assisting agency to return via courier, the following to 
the requesting detachment’s DNA Liaison Officer upon completion;  
 copy of the DNA Order(s) or Authorization marked executed 

or endorsed as applicable; 
 Biological Sample (if taken);  
 Completed Endorsement Affidavit (if fingerprints only taken); 
 Original RCMP Form 3801 DNA fingerprints (for both full 

sampling or endorsement); and 
 Original or copy (as dictated by the assisting agency’s 

policies) of Form 5.07 completed by the Sampler. 
• On return of the above, enter the details in the DNA Tracking Register and 

ensure Option 1 or 2 has been properly completed prior to submitting the 
completed package to the NDDB within 7 days of receiving back from the 
assisting agency; 

• Ensure the appropriate DNA related documents are appended to Niche 
RMS; 

• Ensure the original DNA Order(s) or Authorization and original or copy of 
Form 5.07, are filed with the issuing court; and  

• Ensure a Supplementary report and applicable UCR code(s) are added to 
Niche RMS - see section titled ‘Niche RMS UCR Codes for DNA Orders 
and Authorizations’. 

 
Where such a request to assist is received from another detachment or outside 
agency, the assistance requested shall be provided whenever possible. If the 
request cannot be completed (e.g. offender cannot be located), the requesting 
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detachment or agency shall be notified immediately and advised of the reason 
assistance cannot be provided. If assistance is provided to an outside agency, 
the instructions given by the requesting agency pertaining to the submission of 
the sample or endorsement (e.g. direct to the NDDB or returned to the agency) 
and return of documentation shall be respected. 
 
The DNA Liaison Officer, upon receiving a request from another OPP 
Detachment/Unit or other police agency, shall: 
 

• Ensure the request for sampling or endorsement is completed as soon as 
feasible, or immediately notify the Detachment/Unit/Agency, the reason 
the request cannot be completed; 

• Track, using the DNA Tracking Register, the actions associated with the 
request; 

• Ensure the requesting agency’s instructions for submission of the sample 
or endorsement, are followed; and  

• Ensure a General Occurrence report and UCR code 8860.0010 (Assist 
other police agency), are added to Niche RMS. 

 
DNA Order or Authorization Not Executed/Endorsed - no Form 
5.041 (Order to A Person to Have Bodily Substances Taken for 
Forensic DNA Analysis) Issued 
 
The DNA Liaison Officer shall: 
 

• Ensure a CPIC SIP form is submitted to the CPIC Unit for any 
unexecuted/unendorsed DNA Order or Authorization (through an 
authorized supervisor); 

• Add a Supplementary Report and applicable UCR code(s) to Niche RMS 
outlining details of the Order/Authorization and the reason not executed or 
endorsed; 

• Ensure ongoing efforts are made to locate the offender and have the 
Order/Authorization executed or endorsed as soon as feasible (on 
authority of subsection 487.07 (2) C.C.); 

• On execution or endorsement of the Order/Authorization, ensure the CPIC 
SIP entry for same is removed;   

• Update the DNA Tracking Register; 
• On execution or endorsement of the Order/Authorization, add a 

Supplementary report and appropriate UCR code(s) to Niche RMS  
Note: DNA Orders or Authorizations must be executed/endorsed in 
accordance with the parameters outlined in subsection 487.056(1) C.C. – the 
date the Order is made or “as soon as feasible” afterwards. Where no Form 
5.041 to compel the offender’s attendance is issued, “as soon as feasible” 
means ongoing efforts must be made by police to execute or endorse the 
DNA Order/Authorization. If the offender cannot be detained for this purpose 
at the time the Order/Authorization is made, a CPIC SIP entry for an 
outstanding DNA Order/Authorization must be made. Doing so ensures the 
Order/Authorization does not become “stale”.  
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When temporal limitations set by the issuing Judge have lapsed, and the 
offender is subsequently detained, the DNA Liaison Officer must notify 
both the Regional and Provincial DNA Coordinator to obtain further 
direction.  

 
Offender Fails to Appear for Sampling per Form 5.041 (Order to 
A Person to Have Bodily Substances Taken for Forensic DNA 
Analysis) – Process for Obtaining Form 5.062 (Warrant For 
Arrest (DNA))   
 
A Form 5.041 issued in conjunction with DNA Order(s) or Authorizations is 
desired as it allows for obtaining a Form 5.062 under subsection 487.0551(1) 
C.C., and laying the charge for ‘Failing to Appear for Sampling’ under 
subsection 487.0552(1) C.C., when an offender fails to appear as ordered.  
However, it may also limit the validity of the DNA Order(s) or Authorizations to 
the expiry of the date placed on the Form 5.041, unless the actual DNA Order or 
Authorization also has the term ‘Valid Until Executed’ included on it or on an 
attached Appendix. If this term is not included on the DNA Order or Authorization 
and an offender fails to appear in accordance with the date/time on the Form 
5.041, a Form 5.062 Warrant must be obtained immediately. 
 
The assigned DNA Data Bank Sampler shall: 
 

• Notify the Area Crime Supervisor (ACS) when an offender fails to appear 
for scheduled sampling; and 

• Supply the ACS with the Niche RMS occurrence number associated to the 
charge(s) for which the DNA Order(s) or Authorization was granted, a 
copy of the DNA Order(s) or Authorization, and a copy of the Form 5.041. 

 
The Area Crime Supervisor shall: 
 

• Obtain a Form 5.062 (see process below); 
• Add the Form 5.062 Warrant to CPIC and notify all detachment area 

members of its existence; 
• Arrange for execution of DNA Order or Authorization if offender is 

apprehended;  
• Remove the offender from CPIC SIP once DNA Order or Authorization has 

been executed;  
• Consider charging the offender with Failing to Comply with Order per 

subsection 487.0552(1) C.C.(discretionary); and  
• Ensure Niche RMS is updated with a Supplementary report and 

appropriate UCR codes both for the failure to appear for sampling and 
upon execution/endorsement of the Order/Authorization - see section titled 
‘Niche RMS UCR Codes for DNA Orders and Authorizations’. 

 
Process for Obtaining Form 5.062 Warrant for Arrest (DNA): 

• Draft short synopsis outlining the following; 
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o Date, name of issuing Judge and Court location for involved DNA 
Order(s) or Authorization – Note: Regional policy may dictate that 
the issuing Justice’s name not be included in the synopsis – follow 
the policy for your region; 

o Offence(s) the Order(s)/Authorization issued for; 
o The fact that a Form 5.041 ‘Order to A Person to Have Bodily 

Substances Taken for Forensic DNA Analysis’ was issued; 
o The place and date/time the offender was to appear for the DNA 

Order(s)/Authorization to be executed or endorsed; and 
o The fact that the offender did not appear at the prescribed date/time 

and location, or any time up to the current time. 
• Complete Form 5.062 Warrant for Arrest (DNA)  excepting the 

date/signature of Justice of the Peace; 
• Include a copy of associated DNA Order(s) or Authorization and Form 

5.041; 
• Consider the need for a Form 7.1 (“Feeney”) Warrant to Enter a Dwelling 

House) and if required, prepare same; and 
• Take all of the above before a Justice of Peace who can issue the Form 

5.062 Warrant for Arrest (DNA) and if applicable, the Form 7.1 Warrant. 
 

If a charge is laid under subsection 487.0552(1) C.C., a Crown Brief is prepared 
with the same documentation as above for obtaining a Form 5.062. Consult with 
your Crown to determine if a Canada Evidence Act – Notice of Intent to Produce 
Document must be served on the accused. 
 
Notifications of Rejected Samples by the NDDB 
 
When the NDDB determines a DNA sample received from an OPP detachment is 
for a non-designated offence, does not yield a suitable profile, the wrong sample 
kit has been used, or the sample has not been transmitted otherwise in 
accordance with the legislation or has been lost in transmission, the sample will 
be rejected.  According to the legislation, rejected DNA Orders/Authorizations for 
non-designated offences must be rectified by the Ministry of the Attorney 
General, while the others may be rectified by the involved agency. The NDDB will 
send rejection notices for the latter to the Provincial DNA Coordinator with the 
reason(s) and corrective actions outlined on the Rejection Notice.  
 
The Provincial DNA Coordinator, upon receipt of a Rejection Notice shall: 
 

• Notify the Regional DNA Coordinator (or designate) of the Rejection 
Notice immediately upon receipt;  

• Provide input to corrective action or, where required by legislation, consult 
with the DNA Crown Attorney from the Ministry of the Attorney General 
respecting corrective measures, and  

• Provide any supporting documentation to the appropriate DNA Crown 
Attorney at the Ministry of the Attorney General, respecting an 
‘APPLICATION FOR AN AUTHORIZATION TO TAKE ADDITIONAL 
SAMPLES OF BODILY SUBSTANCES FOR FORENSIC DNA ANALYSIS’ 
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or an ‘APPLICATION TO COMPEL ATTENDANCE TO TAKE BODILY 
SUBSTANCES FOR FORENSIC DNA ANALYSIS’. 

 
The Regional DNA Coordinator (or designate), in consultation with the Court 
Officer and/or Detachment DNA Liaison Officer and the Data Bank Sampler 
noted on the Rejection Notice and/or his/her supervisor, shall: 
 

• Ensure that Niche RMS is updated with a Supplementary report noting 
receipt of a Rejection Notice and action to be taken; 

• Record and track the rejection, and append Rejection notice to Niche 
RMS;  

• Ensure any action directed by the Provincial DNA Coordinator is 
completed as soon as feasible and sent to the NDDB; 

• If directed by the Provincial DNA Coordinator, ensure application is made 
via the involved Crown Attorney to a Provincial Court Judge using Form 
5.08.  A judge may, on ex parte application made in Form 5.08, issue a 
DNA Authorization using Form 5.09 and issue a summons under Form 
5.061;  

• If a Form 5.09 Authorization is issued, ensure any Form 5.061 Summons 
issued is served, and the offender is re-sampled or an endorsement is 
completed as soon as feasible;  

• If applicable, provide any supporting documentation to the DNA Crown 
Attorney at the Ministry of the Attorney General, respecting an Application 
or an ‘APPLICATION TO COMPEL  ATTENDANCE TO TAKE BODILY 
SUBSTANCES FOR FORENSIC DNA ANALYSIS’; and 

• Notify the Provincial DNA Coordinator of action taken.  
 

Notifications of Outstanding Sample Submissions (also known 
as Samples Pending) 
 
The Provincial DNA Coordinator, on notification by the NDDB of a pending 
sample shall: 
 

• Provide notification to the Regional DNA Coordinator (or designate) with 
details of DNA samples pending upload to the NDDB due to incomplete 
or inaccurate information. 

 
The Regional DNA Coordinator (or designate), in consultation with the 
Sampler, and/or the sampler’s supervisor, and/or the Detachment DNA Liaison 
Officer, on notification of a pending sample shall: 
 

• Ensure appropriate action is taken or documents are completed and/or 
appended to RMS without delay; and 

• Ensure the Provincial DNA Coordinator is notified when the action is 
completed and/or document(s) have been appended. 
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Niche RMS UCR Codes for DNA Orders and Authorizations 
 
The following UCR codes have been established for use in Niche RMS reporting 
relating to DNA Orders and Authorizations.  The codes support statistical 
analysis, tracking and investigation and shall be utilized in every applicable 
occurrence. 

Code 

 
 

Sub code  
   

8883 0009 DNA Court Order – Issued 

8883 0010 
 

DNA Court Order – Not issued (use for Primary 
Compulsory only) 

8883 0011 DNA Court Order - Full sample - Offender Not in Databank 
8883 0012 DNA Court Order - Fingerprints only / Offender in Databank 
8883 0013 DNA Court Order - Not obtained / Offender failed to appear 
8883 0014 DNA - Submission Receipt received from Databank (FIP) 

 
Note: It is possible to create a new UCR occurrence only for DNA related Code 
and sub code(s). In the top area of the UCR form, for Incident File #, type “DNA”. 
Highlight and delete the information that auto populates in the violations fields, 
then enter the new DNA UCR code(s).  (If further instructions are required on this 
process refer to the Niche RMS Help File by clicking Help located at the top of 
any window in Niche RMS.) 
 
Niche RMS Entry for OPP DNA Orders or Authorizations 
 
The DNA Data Bank Sampler who executes/endorses the DNA Order or 
Authorization shall complete the Niche RMS reporting requirements.  If the 
Sampler does not have access to Niche RMS (as is the case for most members 
of OPP Offender Transport Units), the member who assigned the Sampler will 
complete the Niche RMS requirements (see below). 
 
When a DNA Court Order or Authorization is executed for an OPP occurrence, a 
Supplementary report shall be added to the original Niche RMS occurrence. 
If the DNA Order or Authorization is made for offences that span multiple 
occurrences, the Supplementary report will be added to the occurrence that 
includes the most serious offence and all other involved occurrences will 
be added to the Related Tab of that occurrence.  
 

The Supplementary report shall include: 
• Name of Judge/court location/Date Order or Authorization  granted; 
• Offence(s) for which the Order or Authorization is made, and type of 

Order or Authorization made (e.g. Form 5.03, Form 5.04, Form 5.06, 
Form 5.09) 

• Results of the CPIC check completed for the offender named on the 
DNA Order or Authorization;  
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• Date, time and location of sampling; and 
• Offender Name, DOB and FPS # 

 
The member completing the report shall update the UCR with code 8857 (Court 
Order), one of codes 8883.0001 or 8883.0002 (if not already present), and the 
applicable codes from 8883.009-0013. 
 
Niche RMS Entry for Non-OPP DNA Orders or Authorizations 
  
When a request from another agency to have a DNA Order or Authorization 
executed or endorsed is received, a new Niche RMS occurrence shall be 
created.  The occurrence type will be Police Assistance.  As per Niche RMS 
policy, complete the 10 mandatory fields for new occurrences and include:  
 

• A meaningful narrative with the name of the police agency and requester 
for which the sample is being obtained; 

o Name of Judge/court location and date Order or Authorization 
granted; 

o Offence(s) for which the Order or Authorization is made, and type of 
Order or Authorization  made (e.g. Form 5.03, Form 5.04, Form 
5.06, Form 5.09) 

o Results of the CPIC check completed just prior to executing the 
Order or Authorization;  

o Date, time and location of sampling; 
o Offender Name, DOB and FPS #;  

• UCR code 8860.0010 (Assist other police agency); and 
• Clearing status:  Complete – Solved (non-criminal). 

 
Niche RMS Entry if Offender Fails to Appear  
 
The assigned sampler will complete a Supplementary Report on Niche RMS, 
updating UCR with codes 8857 and 8883.0013, and recording the applicable 
details as follows: 

• Date, time and location the offender was to appear for sampling; 
• Name, DOB, FPS of the offender; 
• A notation that the offender failed to appear (including any steps taken by 

the sampler to confirm same); and  
• Date and time of notification to the Detachment DNA Liaison Officer and 

Area Crime Supervisor. 
 
Respecting non-OPP DNA Orders or Authorizations, the assigned sampler will 
add a supplementary report to the original occurrence (or if no General 
Occurrence report was completed, initiate one), including the following details: 

• Date, time and location the offender was to appear for sampling; 
• Name, DOB, FPS of the offender as provided by the requesting agency; 
• A notation that the offender failed to appear; and  
• The date and name of the person notified at the requesting agency. 
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Niche RMS – DNA Order or Authorization and Related Forms 
Available 
 
The following officer generated DNA Order or Authorization related forms are 
available on Niche RMS and/or from the Provincial DNA Coordinator intranet 
website. The corresponding versions for Young Persons are also available.  
To access in RMS, you must first be in the appropriate occurrence: 
Occurrence → Select Person from Involved Tab → Occ Events/Reports → Right 
Click / Link New → [41] DNA – select desired report type from list 
Form 5.061 – Summons to a person to have bodily substances taken  
Form 5.062 – Warrant for Arrest (DNA) – Order/Authorization related only 
Form 5.07 – Report to Provincial Court Judge or the Court following sampling 
Form 5.08 – Application to obtain additional bodily substances  
Form 5.09 – Authorization to obtain additional bodily substances 
Form 5751 – NDDB Submission/Receipt form  
Notes: 

1. These can be saved and replaced with the signed scanned versions when 
obtained, if applicable.  

2. DNA Orders – Forms 5.03 and 5.04, DNA Authorizations – Form 5.06 and 
Form 5.09, and Orders to the Offender to Appear – 5.041 are not officer 
generated forms and therefore not available as Person Reports unless the 
signed documents are scanned, then appended as an external report.  

3. If required, additional forms, such as those required for the Endorsement 
Process, are available on the Provincial DNA Coordinator intranet website. 

4. Additional forms will be added to the Niche RMS as they become available 
 
Retention and Appending of DNA Orders/Authorizations and 
Related Documents to Niche RMS 
 
Copies of all DNA Order or Authorization related documents must be kept 
indefinitely for use in subsequent investigative DNA warrants (as originals 
must be returned to the issuing court). By appending them to Niche RMS, it 
will more effectively assist with completion of investigative DNA warrants, 
eliminate the need for physical space to keep paper files, and allow for 
effective NDDB submission issue resolutions by the Provincial DNA 
Coordinator. Any of the following DNA Order or Authorization documents, 
as applicable, must be appended as a Person Report within the occurrence 
(occurrence pertaining to the offence(s) for which the DNA Order or 
Authorization was made). Where an Order or Authorization is made for 
offences spanning multiple occurrences, the documents shall be appended 
to the occurrence with the most serious offence, and related occurrences 
shall be added to that RMS occurrence “Related” tab. This will allow all 
investigators using Niche RMS to access to the necessary information for an 
investigative DNA Warrant by querying the person on Niche RMS. Refer to the 
Instructions for Appending DNA Order or Authorization documents to RMS/Niche 
– (Appendix 3)]. The following documents may be appended;  
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Form 5.03 – DNA Order – Primary Designated Offence 
Form 5.04 – DNA Order – Secondary Designated Offence 
Form 5.041 – Order to A Person to Have Bodily Substances Taken for Forensic 
DNA Analysis (to attend a specific location at specific time to have DNA sample 
taken) 
Form 5.06 – Authorization to Obtain Bodily Substance for DNA Analysis 
(Retroactive) 
Form 5.062 – Warrant for Arrest (DNA) (to execute DNA Order or Authorization 
made on conviction) 
Form 5.07 – Report to Provincial Court Judge or the Court (following sampling) 
Form 5.08 – Application to Obtain Additional Samples of Bodily Substances for 
Forensic DNA Analysis (defective DNA Order) 
Form 5.09 – Authorization to Obtain Additional Samples of Bodily Substances for 
Forensic DNA Analysis 
Endorsement Affidavit – completed when only obtaining fingerprints (offender 
already in Databank) 
Form 5751 – NDDB Submission/Receipt form (* note – scan/append this form 
when it is received back from the NDDB and contains the NDDB receipt stamp) 
Completed Sampling Checklist (one of blood, buccal or hair) 
Rejection Notice – if issued by the NDDB 
Note: Actual CPIC query results and RCMP Form 3801 - DNA fingerprints 
must NOT be appended to Niche RMS. Follow regional policy in regards to 
retention of these documents.  
 
DNA ‘Sampler’ and ‘Sampler Trainer’ Training 
Anyone collecting Data Bank samples must be trained by a person certified by 
the NDDB or designate, and in accordance with the standards set by the NDDB. 
See Section II respecting qualification for collection of warrant and consent 
samples. 

Peace officers wishing to receive training as a DNA Sampler should contact the 
Detachment DNA Liaison Officer or Regional DNA Coordinator (or 
designate) to arrange this training. The Detachment DNA Liaison Officer or 
Regional DNA Coordinator (or designate) will refer suitable candidates to a 
qualified DNA Sampler Trainer.  

Current DNA Samplers wishing to receive DNA Sampler Trainer training shall 
submit a request to the Regional DNA Coordinator (or designate). 

DNA Sampler Trainers, upon completion of training new Samplers, shall provide 
the Provincial DNA Coordinator with; 

• Name, rank and Badge # of person trained; 
• Name of Police Agency, Detachment or Unit of person trained;  
• Location (town/city) and Date of Training; and 
• Type of sampler training delivered – Data Bank/Warrant/Consent/All. 
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DNA Sampler Trainers shall retain indefinitely, all materials used for training 
new Samplers, as well as the completed Performance Checklist for each new 
Sampler they train. 

Regional DNA Coordinators (or designate) shall: 

• Ensure there are a sufficient number of Sampler Trainers for the region 
and shall submit the names of suitable candidates to the Provincial DNA 
Coordinator as required; 

• Notify the Provincial DNA Coordinator of the number of Data Bank 
Sampler training kits required on a yearly basis, and distribute as required 
(Note: actual warrant/consent sampling kits are used for training 
these portions and are obtained from Crime Sciences Inc.); and 

• Submit requests for any additional required DNA related training to the 
Provincial DNA Coordinator. 

The Provincial DNA Coordinator shall: 

• Conduct DNA Sampler Trainer training courses as required, or advise 
candidates of the date(s) and locations of equally accredited DNA 
Sampler Trainer courses; 

• Procure and distribute Data Bank Sampler training kits to Regional DNA 
Coordinators (or designate); 

• Issue a certificate to trained Samplers or Sampler Trainers and maintain a 
database of all Samplers and Sampler Trainers trained by the OPP or 
OPP members trained at the Ontario Police College; and 

• To the extent possible, support all DNA related training courses provided 
by the OPP Academy or any other OPP Bureau or Region, and 
stakeholder agencies; and 

Changes to Legislation 

The Provincial DNA Coordinator shall immediately communicate any changes 
in DNA legislation to the Regional DNA Coordinators (or designate), the Forensic 
Identification Service Commander, and appropriate OPP Bureaus for 
dissemination to personnel in the respective region/unit.  

479



SECTION II – Use of DNA Evidence in Investigations  

Submission of Crime Scene DNA Samples 

All crime scene samples for DNA analysis must be for DNA Designated 
Offences. Collection and submission of appropriate DNA evidence, in 
accordance with the policies and protocol of the Centre of Forensic Sciences 
Biology (DNA) Section, is the responsibility of all investigators. DNA evidence 
samples are submitted to CFS Biology Section using the standard CFS069 
submission form. The CFS Biology Section DNA Analysis Service is divided into 
2 streams effective April 1, 2011 – Major (Violent) Crime and High Volume 
Service. The Provincial DNA Coordinator intranet website contains a link for the 
High Volume Service submission criteria and protocol, which includes a list of 
DNA Secondary offences involving crimes against persons serviced by the Major 
(Violent) Crime service. Service description is as follows; 

• Major (Violent) Crime – includes submissions for all DNA Primary 
offences except B&E, and DNA Secondary offences involving crimes 
against persons. This service also analyses all comparison sample 
submissions (investigative DNA warrant, consent and discard), 
regardless of the DNA offence designation for which they are collected. 
The number and type of evidence samples for submission is not 
limited, but amount and priority of analysis will be determined by the 
assigned CFS case scientist in consultation with involved investigators. 
For other questions, contact the CFS Major (Violent) Crime Advisor at 
416-314-3289. 

• High Volume Service (HVS) – the HVS is an expanded service for DNA 
evidence sample submissions from all Break & Enter occurrences and 
all other DNA Secondary and Secondary Generic offences that 
occurred from April 1, 2010 onward, with the exception of DNA 
Secondary offences involving crimes against persons - see above 
point. An unlimited number of acceptable item type samples, for any 
given occurrence, may now be submitted, but MUST be submitted at 
the same time. Where this is not possible (e.g. additional evidence is 
discovered following an initial submission), submitters must call the 
CFS High Volume Service Manager at 416-428-5154 for permission to 
submit, and note same on the corresponding CFS069 submission 
form. 

 Notes: (Applies to HVS submissions only):  
1. For 10 or more samples submitted for same occurrence at 

the same time, you must notify CFS High Volume Service 
and obtain submission instructions. 

2. For scenes with multiple blood droplet trails, it is not 
necessary (and creates much unnecessary analysis work by 
CFS) to swab each droplet. Obtain a swab from the first, 
middle and last droplet in each trail. 
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For OPP investigations that fall under the CFS Major (Violent) Crime 
service, and have multiple investigators/submitters, each must be noted on 
the CFS069 submission form (additional investigators may be listed at the 
top of the synopsis section), in order to directly receive a copy of resulting 
reports from the OPP Provincial DNA Coordinator. 

Investigators shall add a Supplementary report to RMS and update UCR 
with code 8883.0003 when DNA evidence is obtained from a crime scene 
and submitted to CFS for DNA analysis.  

DNA Evidence Submissions Made For Other Detachments/OPP 
or Joint Forces Units/Other Agencies 
 
If assisting another detachment or police agency (including stand-alone 
First Nation agencies) with collection and submission of DNA evidence to 
CFS, AND the assisted detachment/agency will remain the lead 
investigating agency, the CFS069 submission must reflect the assisted 
detachment/agency's name/occurrence number and lead investigator's 
name.  The OPP submitting member’s name can be included as an 
additional investigator; however CFS will only issue one report to one 
agency. The investigating Detachment/Unit/Agency noted will receive the 
resulting reports and it will be the receiving investigator’s responsibility to 
provide the assisting OPP FIS/SOCO/Investigator with copies required to 
provide further assistance and/or for court purposes. If this process is not 
followed, and evidence is submitted as an OPP occurrence, the submitter 
will receive all CFS analysis reports as well as any subsequent Data Bank 
“hit” reports and will be responsible for dissemination of the report to the 
assisted agency as well as ensuring; 

• appropriate follow up of any matches, and  
• respecting Convicted Offender match reports, completion and 

submission of the Classification of Investigative Leads form. 
 
Result Notification Reports 
 
Result Notification reports are those reports received from the CFS with results 
for samples that were submitted for DNA analysis – for both Major (Violent) 
Crime and High Volume Service occurrences.   
 
Effective April 1, 2010, the Centre of Forensic Sciences (CFS) commenced a 
“One report/One agency” reporting protocol. CFS will no longer 
disseminate a report to more than one recipient from an agency. However, 
for the OPP, CFS has agreed to note multiple investigators on any given 
report to allow for multiple recipient distribution. The OPP has designated 
the Provincial DNA Coordinator to receive all CFS Biology DNA analysis 
reports for dissemination to all noted investigators. Submitters should list 
all investigators that require a copy of the report, on the CFS069 
submission form.  

481

http://jusoppas1013/intranet/fd.php?id=1032
http://www.mcscs.jus.gov.on.ca/english/centre_forensic/InformationforInvestigatorsSubmitters/CaseSubmissionForms/CFS_case_forms.html
http://www.mcscs.jus.gov.on.ca/english/centre_forensic/InformationforInvestigatorsSubmitters/CaseSubmissionForms/CFS_case_forms.html


 
Information contained in Result Notification reports includes: 

• Results of DNA analysis of specific samples submitted;  
• Whether a DNA profile was derived from the sample(s); 
• The database a DNA profile has been uploaded to – either National or 

Local (CFS Local DNA Data Bank); and  
• For Major (Violent) Crime and comparison samples submitted, any 

inclusions (commonly referred to as matches) or exclusions made by CFS. 

In exceptional circumstances where it is agreed upon by CFS and the Case 
Manager of a Major (Violent) Crime investigation, to provide DNA analysis 
and resulting reports directly to the Case Manager or Lead Investigator 
during or after normal working hours, that report recipient shall provide a 
copy to the OPP Provincial DNA Coordinator as soon as practicable, for 
inclusion in the OPP DNA data base. 

Receipt, Forwarding and Follow Up of Result Notification 
Reports – Major (Violent) Crime and High Volume Service 

The Provincial DNA Coordinator, upon receipt of a CFS Major (Violent) Crime 
Result Notification report shall: 

• Forward the report directly to the noted recipient(s) on the report;  
• Record details of the report in the applicable database; and 
• If notified that the Major (Violent) Crime Result Notification is for an 

investigation that has changed to a non-designated offence, advise CFS to 
notify the NDDB to remove the Crime Scene Index profile without delay. 

The Investigator, upon receipt of a Major (Violent) Crime Result Notification 
shall: 

• Immediately notify the Area Crime Supervisor if the investigation 
has changed to that of a non-designated DNA offence (pursuant to 
subsection 5(3) of the DNA Identification Act, as the NDDB is not 
allowed to store profiles from crime scene samples that are not DNA 
designated offences);   

• Append the document to MCM or Niche RMS as applicable; 
• Retain and disseminate this report as required - for example, to update 

assisting investigators, FIS, and for disclosure purposes;  
• Conduct appropriate follow up; and 
• Add a Supplementary report to Niche RMS or if for a Major Case 

Management occurrence, follow RMS reporting practices as laid out by 
Major Case Management or regional policy. 

The Identification Officer/SOCO, upon receipt of a CFS Major (Violent) Crime 
Result Notification shall: 
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• Forward the report to other involved investigator(s) and consult with the 
Investigator(s) as required.  

The Provincial DNA Coordinator, upon receipt of a CFS HVS Result 
Notification report shall: 

• Determine the Region for which the report refers;  
• Forward the report to the appropriate Regional DNA Coordinator (or 

designate);  
• Record details of the report in the applicable database; and 
• Notify CFS without delay, if the report is for a non-OPP occurrence, or the 

investigation has changed to that of a non-designated DNA offence such 
that CFS can notify the NDDB to have the Crime Scene Index profile 
removed, per subsection 5(3) of the DNA Identification Act. 

The Regional DNA Coordinator (or designate), upon receipt of a CFS HVS 
Result Notification report shall:  

• Determine the Detachment of jurisdiction for which the report refers; 
• Forward the report to the appropriate Area Crime Supervisor and Forensic 

Identification Service Commander;  
• Record and track the report in accordance with established Regional DNA 

SOP; and 
• Notify the Provincial DNA Coordinator if the report is for a non-OPP 

occurrence or the occurrence type has changed to that of a non-
designated DNA offence. 

The Area Crime Supervisor, upon receipt of a CFS HVS Result Notification 
report shall: 

• Forward the report to the appropriate investigator(s) and determine if any 
follow-up is required; 

• Ensure that Niche RMS and UCR codes are updated appropriately and 
the report has been appended to Niche RMS; and 

• Notify the Regional DNA Coordinator (or designate) if the report is for a 
non-OPP occurrence or the occurrence type has changed to that of a non-
designated DNA offence. 

The Investigator, upon receipt of a CFS HVS Result Notification shall: 

• Immediately notify the Area Crime Supervisor if the investigation 
has changed to that of a non-designated DNA offence (pursuant to 
subsection 5(3) of the DNA Identification Act, the NDDB shall not store 
profiles from crime scene samples that are not DNA designated offences) 
or is for a non-OPP occurrence;   

• Add a Supplementary report indicating receipt and contents of the report 
and update Niche RMS with the appropriate UCR code (8883.0004); 
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• Append the document to Niche RMS as an external document report; 
• Retain the report for a potential DNA warrant and/or court purposes and 

disseminate the results to assisting investigators and the involved Crown 
Attorney, if applicable; and 

• Notify the Area Crime Supervisor upon completion of these tasks. 

The Forensic Identification Services Commander, upon receipt of a CFS HVS 
Result Notification shall: 

• Review the received copy of a CFS HVS Results Notification report and if   
related to a submission by a Forensic Identification Service member, 
forward a copy to the appropriate Identification Officer/SOCO. 

The Identification Officer/SOCO, upon receipt of a CFS HVS Result Notification 
shall: 

• Forward the report to other involved investigator(s) if necessary and 
consult with the Investigator(s) as required.  

Investigative Leads (COI & CSI Reports) 
 
An Investigative Lead (COI Report or CSI Report) refers to reports received 
from the Centre of Forensic Sciences (CFS) that originate from the NDDB and 
provides linkage information from: 

1.  The Convicted Offender Index (COI) which is the electronic index that 
has been developed from DNA profiles collected from offenders convicted of 
designated primary and secondary offences as identified in subsection 
487.04 C.C., and from new legislative enactments as these occur.  

2.  The Crime Scene Index (CSI) which is a separate electronic index 
composed of DNA profiles obtained from crime scene samples for the same 
designated offences as identified in subsection 487.04 C.C., and from new 
legislative enactments as these occur. 

Receipt, Forwarding and Follow Up of Investigative Leads  

The Provincial DNA Coordinator, upon receipt of a COI or CSI report shall: 

• Determine the Region for which the report refers; 
• Forward the report to the appropriate Regional DNA Coordinator(s) (or 

designate); 
• Record the details of the report in the applicable database;  
• Notify CFS of the disposition of the COI Leads within 30 days; and 
• Notify CFS as soon as practicable, if the sample must be removed from 

the National Crime Scene Index – see Deletion of NDDB Crime Scene 

484



Index (CSI) Profiles. 

The Regional DNA Coordinator (or designate), upon receipt of a COI or CSI 
report shall:  

• Notify the Provincial DNA Coordinator as soon as practicable if the sample 
must be removed from the National Crime Scene Index – see Deletion of 
NDDB Crime Scene Index (CSI) Profiles;  

• Determine the Detachment(s) of jurisdiction for which the report refers; 
• Forward the report to the appropriate Area Crime Supervisor(s), and 

Forensic Identification Service Commander(s), for dissemination/action as 
required; 

• Record and track the Lead in accordance with established Regional DNA 
SOP; 

• Notify the Provincial DNA Coordinator of the results of the investigative 
lead follow up (DNA warrant obtained/executed, charges laid, and court 
disposition) as soon as practicable - Note: local and regional Crown 
Attorney policy will prevail with respect to disclosure of COI match reports 
and the obtaining of a DNA Warrant. Where no local policy exists, 
disclosure of COI match reports and DNA Warrants SHALL be completed 
without delay); and 

• Ensure the Classification of Investigative Leads Form is completed for 
all COI Reports and forwarded by email to the Provincial DNA Coordinator 
per the instructions at the top of the form, within 30 days of COI Report 
being received.  

The Area Crime Supervisor, upon receipt of a COI or CSI report shall: 

• Notify the Regional DNA Coordinator (or designate) as soon as practicable 
if the sample must be removed from the National Crime Scene Index – 
see Deletion of NDDB Crime Scene Index (CSI) Profiles;  

• For a COI lead, ensure that a Classification of Investigative Leads form is 
completed and returned to the Regional DNA Coordinator (or designate) 
within 30 days; 

• Assign investigative follow-up to consist of; 
• determining if the offender named in a COI hit report is a viable 

suspect;  
• obtaining/executing a DNA warrant; and 
• laying appropriate charges.   

• Notify the Regional DNA Coordinator (or designate) within 21 days of 
action being taken on COI Lead - Note: local and regional Crown Attorney 
policy will prevail with respect to disclosure of COI match reports and the 
obtaining of a DNA Warrant. Where no local policy exists, disclosure of 
COI match reports and obtaining DNA Warrants SHALL occur without 
delay); 

• For CSI leads, ensure investigators make contact with all other 
investigators of the linked occurrences, for the purpose of developing 
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suspects if not already known, or if a conviction has been obtained by the 
other linked agency(ies) respecting a specific linked item, for the purpose 
of obtaining grounds for a DNA warrant;   

• Ensure the investigator adds a Supplementary report outlining the action 
taken and results of same, and adds applicable UCR codes (8883.0005-
0008); and 

• Ensure all COI and CSI reports are appended as external document 
reports to Niche RMS. 

The Investigator, upon receipt of a COI or CSI report shall: 

• Notify the Area Crime Supervisor immediately if (remove per above - the 
lead is for a non-OPP occurrence, or) if the sample must be removed from 
the National Crime Scene Index – see Deletion of NDDB Crime Scene 
Index (CSI) Profiles; 

• Add a Supplementary report to Niche RMS, indicating receipt and contents 
of the report, and outline of action taken or to be taken; 

• Update UCR with the appropriate DNA code(s) - 8883.0005-0008 and 
append the investigative lead document as an external document report to 
Niche RMS; 

• Complete a Classification of Investigative Leads form (available on Niche 
RMS under Report types, or on the Provincial DNA Coordinator’s intranet 
website), and return completed form to the ACS according to local and 
regional policy. Note: Investigators shall disregard the bolded 
paragraph in the COI report cover letter directing investigator to 
contact CFS Hit Organization Team of the Disposition – this duty is 
performed by the Provincial DNA Coordinator, upon receipt of this 
Classification form; 

• Perform investigative follow up of the lead – for CSI leads, contact the 
investigators of the linked occurrences for the purpose of developing a 
suspect(s) or if a conviction has been obtained relating to the item linked, 
to form grounds for a DNA warrant. 

• For COI leads, determine if the offender named is a viable suspect - follow 
up by disclosing the report to the involved Crown Attorney and when 
appropriate, obtain/execute a DNA Warrant in accordance with local 
Crown Attorney policy (see above); 

• Lay the appropriate charge(s); and  
• Report back to the Area Crime Supervisor with the results of the 

investigative follow up. 

The Forensic Identification Services Commander, upon receipt of a COI or 
CSI report shall: 

• Forward all CSI or COI reports related to any crime scene sample(s) 
submitted by a Forensic Identification Officer/SOCO, to the appropriate 
FIS member. 
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The Identification Officer/SOCO, upon receipt of a COI or CSI report shall: 

• Consult with the Investigator(s) as required; and 
• If he/she is the only involved OPP investigator, complete a Classification 

of Investigative Leads form and return the completed form to the ACS. 

Deletion of NDDB Crime Scene Index (CSI) Profiles 

In accordance with subsection 5(3) and subsection 8 of the DNA 
Identification Act; 
 
The NDDB may not store profiles from crime scene samples that are not from 
DNA designated offences, or deemed to have come from victims or other 
persons deemed to be not involved in the commission of the associated DNA 
designated offence(s). 

In accordance with Section 8.1 of the DNA Identification Act, 

“Access to the information in the crime scene index shall be permanently 
removed, in accordance with any regulations that may be made under this Act, if 
the information relates to a DNA profile derived from a bodily substance of 
(a) a victim of a designated offence that was the object of the relevant 
investigation; or 
(b) a person who has been eliminated as a suspect in the relevant investigation.” 
 
It is the responsibility of the police agency conducting the investigation to notify 
the operational forensic laboratories that a particular sample should be removed 
from the National Crime Scene Index. 
 
The Provincial DNA Coordinator, after receiving confirmation from the 
Regional DNA Coordinator (or designate) that a crime scene sample is from 
a non-designated offence, or proven to be from the victim or a person 
eliminated (witness, suspect or person of interest) in the relevant 
investigation, shall: 
 

• Submit a request to CFS to have the profile(s) removed from the 
NDDB CSI; and  

• Disseminate the resulting Deletion Report to the Regional DNA 
Coordinator (or designate) for further dissemination to the current 
primary investigator. 

Investigative (Form 5.02) DNA Warrants 

The ‘DNA Warrant Info/Resources’ section of the Provincial DNA Coordinator 
intranet website provides information and required forms to assist with preparing 
all DNA warrant applications arising out of an investigative lead received from the 
NDDB, or on reasonable grounds obtained from other investigative means.  
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Collection and Submission of Investigative DNA Warrant and 
Consent Samples 

The taking of any samples under authority of an investigative (Form 5.02) DNA 
Warrant, or by informed consent, shall be done by a qualified DNA sampler (in 
accordance with the OPP Directive noted below) who has been trained and 
certified by the Ontario Police College, the Centre of Forensic Sciences, the 
National DNA Data Bank, or anyone designated by these agencies to conduct 
training according to applicable legislation and the standards set out by these 
agencies. Qualified samplers should refer to the step-by-step DNA Sampler 
Decision Matrix/Sampling flowcharts (flowcharts 4, 5). 

Informed consent DNA samples must be collected using the approved Ministry of 
the Attorney General Consent Form (in accordance with All Chiefs Bulletin 05-
0018). 

A Form 5.02 DNA Warrant that must be executed out-of-province is the only type 
of DNA sample that requires a Criminal Code Form 28 endorsement. 

Following the taking of a sample authorized by a Form 5.02 DNA Warrant, the 
qualified sampler shall personally complete the Form 5.07 ‘Report to a Provincial 
Court Judge or the Court’ and return the completed form to the investigator to 
submit to the Judge who issued the warrant. This is required as the peace officer 
signing the form is confirming to the issuing Judge that the sampling was 
completed in accordance with subsection 487.06(1) C.C. (in accordance with 
sampler training or experience). Only the qualified sampler will have the 
knowledge to confirm this fact. Where a civilian who is able to take the sample by 
virtue of training or experience (e.g. physician, nurse, hospital laboratory 
technician) is directed by the qualified sampler to take the sample, the qualified 
sampler must be in attendance to confirm the above and shall complete the Form 
5.07, inserting the name of the civilian they directed to obtain the sample, in the 
appropriate area of the Form 5.07.  

No additional Return to Justice or Order of Detention under subsection 487 C.C. 
is required upon obtaining a DNA warrant sample. 

No Form 5.07 Report to A Judge or the Court is required in the collection of 
consent samples. Consult your involved Crown Attorney respecting the need for 
a Return to the Court/Order of Detention. 

All investigators shall ensure that submissions of all comparison samples to the 
CFS, comply with the directives in the following documents: 
 

• ‘New Protocol for all DNA warrant and DNA consent sample submissions’ 
memo from CFS, dated March 15, 2012; and OPP Directive ‘Sampling, 
Submission and Destruction of Investigative (Form 5.02) DNA Warrant 
and DNA Consent Samples’ 
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Additional information regarding collection of warrant and consent samples, 
collection kits, and forms are available on the Provincial DNA Coordinator 
intranet website – ‘Collecting Crime Scene and Comparison Samples for DNA 
Evidence’, ‘Kit Ordering’ and ‘Forms’ sections. 

Destruction of “Excluded” Warrant or Consent Samples 

When a comparison sample obtained from a person under authority of an 
investigative (Form 5.02) DNA Warrant is excluded as being the source of any 
evidence samples noted in the Form 5.02 DNA Warrant application, investigators 
shall consult with the involved Crown Attorney respecting the making of an 
Application to retain the excluded sample, and if no such Application is to be 
made, shall destroy any sample materials returned by the CFS, without delay as 
outlined in subsections 487.09(1) and (2) C.C. (refer to All Chiefs Bulletin 13-
0012 section on Destruction Notices). According to a legal opinion obtained from 
the Ministry of the Attorney General, dated May 24, 2012, all related reports, 
documents and videotapes in police custody may be retained. 

When a comparison DNA sample obtained from a person by way of informed 
consent is excluded as being the source of any evidence samples specified in the 
Consent Form, investigators shall destroy any sample materials returned by CFS, 
without delay as outlined in subsections 487.09(3) C.C. (refer to All Chiefs 
Bulletin 13-0012 and section on Destruction Notices). According to a legal 
opinion obtained from the Ministry of the Attorney General, dated May 24, 2012, 
all related reports, documents and videotapes in police custody may be retained. 
Should a comparison sample be required from the same subject for comparison 
to other crime scene samples, another separate sample will have to be collected, 
and if by consent again, the new scene samples to be compared against will 
have to be specified on a new Consent form. 

Due to changes made by CFS in April 2012 and the resulting All Chiefs Bulletin # 
13-0012 dated February 7, 2013 regarding analysis of Consent and Warrant 
Samples, and CFS automatically returning a portion of the sample back to the 
investigator to allow for subsequent additional testing, notice for destruction of 
samples deemed to be excluded as the source of the submitted scene samples 
will occur as follows; 
 

1. For older case submissions, a separate Destruction Notice will still be 
issued and sent by CFS to the Provincial DNA Coordinator who will 
forward it directly to the noted recipients listed on the Destruction Notice. 

2. For newer submissions, directions for sample destruction will be included 
within the Result Notification report that pertains to the analysis of the 
specific Consent or Warrant sample. Investigators should be vigilant in 
reading these reports to determine if such a provision exists in the report. 
This provision will be noted by CFS in the “Conclusions” portion of the 
report. CFS will also send out Quarterly reports itemizing the specific 
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reports and sample items for which this provision applies, in order to assist 
with follow up of compliance with the above noted Criminal Code 
requirements.  

The Provincial DNA Coordinator, upon receipt of a Destruction Notice or 
Quarterly report shall: 

• Forward a Notice to the recipient(s) noted. If the Lead Investigator is not 
noted as one of these recipients, the recipient shall forward the notice to 
the Lead Investigator without delay.  

The Lead Investigator, upon receipt of a Destruction Notice, Result Notification 
with embedded destruction notice, or Quarterly report notice shall: 

• Add a Supplementary report to Niche RMS outlining the receipt and action 
taken; 

• If the sample was obtained by way of DNA warrant, consult with the 
involved Crown Attorney to determine if s/he will be seeking an application 
to have the sample retained for use in the same or another investigation; 

• If not being retained per previous point, and not destroyed prior to receipt 
of the notice or report, destroy any DNA sample evidence in possession of 
investigators for the specific sample(s) referred to in the Destruction 
Notice or report (Note – it is recommended that the investigator contact 
the sample donor to allow the donor the opportunity of viewing the 
destruction); and 

• Notify the Provincial DNA Coordinator upon completion of destruction.  

Collection, Submission and Destruction of Investigative DNA 
Discard Samples 

DNA Discard samples shall be collected by qualified members who have 
attended and successfully completed a DNA Discard Sample Collection course 
delivered by the OPP Physical Surveillance Unit, or Criminal Intelligence Service 
Ontario (CISO) course at the Ontario Police College.  

Additional information regarding DNA Discard sample collection kits and 
submission of samples to the CFS is posted on the Provincial DNA Coordinator 
intranet website in the sections titled ‘Collecting Crime Scene and Comparison 
Samples for DNA Evidence’, and ‘Kit Ordering’. 

There is currently no legislation pertaining to the destruction of DNA Discard 
samples. Investigators should follow the same retention rules as for scene 
evidence samples (see “Management of DNA Evidence” section below) unless 
otherwise advised by the Major Case Manager or the involved Crown Attorney. 
Discard samples are “collected” and not seized (e.g. no warrant involved). There 
is no legislated provision or other requirement for any Return or Report to a 
Justice, Judge or the Court.  

490

http://jusoppas1013/intranet/index.php?id=298
http://jusoppas1013/intranet/index.php?id=298
http://jusoppas1013/intranet/index.php?id=682


Management of DNA Evidence 

Detachment Commanders, in consultation with the Regional DNA Coordinator 
(or designate) shall ensure that all investigative files including documents and 
DNA evidence are: 

• Kept updated using Major Case Management protocol, and/or Niche 
RMS with the appropriate UCR Code(s);  

• Flagged for indefinite retention unless occurrence is solved/closed, 
charges laid have been disposed of, and all appeal periods have been 
exhausted; 

• Maintained and archived in accordance with prescribed techniques and 
policies for safe handling (Police Orders Chapter 5.11) and preservation 
techniques (application of appropriate methods and procedures to 
ensure that evidence is maintained in a condition suitable for future 
analysis of evidentiary items containing biological substances) unless 
subject to the previously noted destruction provisions of subsections 
487.09(1-3) C.C. (Note: if unsure of correct preservation techniques, 
consult with CFS or regional Forensic Identification Services unit); and  

• Reviewed regularly and following the end of the above retention periods, 
evidence items are returned to the owner (owner must be notified of 
presence of potential contaminated biological substance) or disposed of 
in accordance with Police Orders and/or local policy. 

Niche RMS UCR Codes for Occurrences involving DNA Evidence 
Obtained, COI and CSI Hits, and DNA Warrants 

The following UCR codes have been established for use in Niche RMS reporting 
of occurrences involving DNA evidence and investigative DNA Warrants.  The 
codes support statistical analysis, tracking and investigation and shall be utilized 
in every applicable occurrence. 

 
Code Sub code  

   
8883 0001 DNA - Primary Designated Offence - Charge Laid (FIP) 
8883 0002 DNA - Secondary Designated Offence - Charge Laid (FIP) 
8883 0003 DNA - Crime scene evidence sample submitted to Lab 

(FIP) 
8883 0004 DNA - Crime scene sample - Lab results report received 

(FIP) 
8883 0005 DNA - Crime Scene to Crime scene (CSI) Hit received 
8883 0006 DNA - Convicted Offender Hit (COI) received 
8883 0007 DNA - Warrant Obtained (FIP) 
8883 0008 DNA - Warrant Executed  

   
   

Note: It is possible to create a new UCR occurrence for only DNA related Code 
and sub code(s). In the top area of the UCR form, for Incident File #, type “DNA”. 
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Highlight and delete the information that auto populates in the violations fields, 
then enter the new DNA UCR code(s).  (If further instructions are required on this 
process refer to the Niche RMS Help File by clicking Help located at the top of 
any window in Niche RMS.) 

Niche RMS – Additional DNA Investigation Related Forms 
Available 

The following officer generated DNA investigation related forms are available on 
Niche RMS and on the Provincial DNA Coordinator intranet website. The 
corresponding versions for Young Persons are also available.  
To access you must first be in the occurrence: 
Occurrence → Select Person from Involved Tab → Occ Events/Reports → Right 
Click / Link New → [41] DNA – select desired report type from list 
 
Consent to Provide Biological Sample 
Form 5.01 - Information to Obtain a Warrant to Take Bodily Substances for 
Forensic DNA Analysis 
Form 5.02 - Warrant Authorizing the Taking of Bodily Substances for Forensic 
DNA Analysis 
Classification of Investigative Leads Form 
Notes: 

1. These can be saved and replaced with the signed scanned versions when 
obtained.  

2. These additional forms are also available on the Provincial DNA 
Coordinator intranet website. 

3. Additional forms will be added to the RMS as required. 

DNA Warrant and Consent Sampler Training 

Anyone collecting DNA warrant or consent samples must be trained specifically 
for this purpose, by a person certified by the Ontario Police College, the Centre of 
Forensic Sciences, the NDDB or anyone designated by these agencies to 
conduct training, according to the legislation and standards set out by these 
agencies. 

DNA Consent samples may be collected by a peace officer who is specifically 
trained to do so, or has been qualified to take Data Bank or Warrant samples. 

DNA Warrant samples may only be collected by a peace officer who has 
received this specific sampler training. 

Peace officers wishing to receive training as a DNA Sampler should contact the 
Detachment DNA Liaison Officer or Regional DNA Coordinator (or 
designate) to arrange this training. The Detachment DNA Liaison Officer or 
Regional DNA Coordinator (or designate) will refer suitable candidates to a 
qualified DNA Sampler Trainer.  
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Current DNA Samplers wishing to receive DNA Sampler Trainer training shall 
submit a request to the Regional DNA Coordinator (or designate). 

DNA Sampler Trainers, upon completion of training new Samplers, shall provide 
the Provincial DNA Coordinator with; 

• Name, rank and Badge # of person trained; 
• Name of Police Agency, Detachment or Unit of person trained;  
• Location (town/city) and Date of Training; and 
• Type of sampler training delivered – Data Bank/Warrant/Consent/All. 

DNA Sampler Trainers shall retain indefinitely, all materials used for training 
new Samplers, as well as the completed Performance Checklist for each new 
Sampler they train. 

Regional DNA Coordinators (or designate) shall: 

• Ensure there are a sufficient number of Sampler Trainers for the region 
and shall submit the names of suitable candidates to the Provincial DNA 
Coordinator as required;  

• Notify the Provincial DNA Coordinator of the number of Data Bank 
Sampler training kits required on a yearly basis, and distribute as required 
(Note: actual warrant/consent sampling kits are used for training 
these portions and are obtained from Crime Sciences Inc.); and  

• Submit requests for any additional required DNA related training to the 
Provincial DNA Coordinator. 

The Provincial DNA Coordinator shall: 

• Conduct DNA Sampler Trainer training courses as required, or advise 
candidates of the date(s) and locations of equally accredited DNA 
Sampler Trainer courses; 

• Procure and distribute Data Bank Sampler training kits to Regional DNA 
Coordinators (or designate); 

• Issue a certificate to trained Samplers or Sampler Trainers and maintain a 
database of all Samplers and Sampler Trainers trained by the OPP or 
OPP members trained at the Ontario Police College; and 

• To the extent possible, support all DNA related training courses provided 
by the OPP Academy or any other OPP Bureau or Region, and 
stakeholder agencies; and 

Changes to Legislation 

The Provincial DNA Coordinator shall immediately communicate any changes 
in DNA legislation to the Regional DNA Coordinators (or designate), Penitentiary 
Squad, and the Forensic Identification Service Commanders, for dissemination to 
personnel in the respective region/unit.  
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This is Exhibit “B” referred to in the 
Affidavit of Amy Moore affirmed 

before me this 1st day of October,  2021 
in accordance with O. Reg 431/20, 
Administering Oath or Declaration 

Remotely 
 

 
 

____________________________________ 
A COMMISSIONER, ETC. 
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This is Exhibit “C” referred to in the 
Affidavit of Amy Moore affirmed 

before me this 1st day of October,  2021 
in accordance with O. Reg 431/20, 
Administering Oath or Declaration 

Remotely 
 

 
 

____________________________________ 
A COMMISSIONER, ETC. 
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INTRODUCTION:   

Forensic Deoxyribonucleic Acid (DNA) analysis is used to determine whether a link 
exists between a DNA profile obtained from a crime scene sample and that of another 
crime scene or donor sample. The use of a DNA donor sample is supported by 
investigative practice and case law, and shall comply with the rules surrounding the use 
of any DNA evidence - as outlined in the DNA Identification Act, Criminal Code of 
Canada and the Canadian Charter of Rights and Freedoms. 

 

PURPOSE:   

The best practices protocol describes the process used by the Ontario Provincial Police 
(OPP) in regards to the collection, submission, reporting of results and the retention 
and/or destruction of DNA samples obtained during the course of an Evidence-Led 
Mass Screening.   

 

DEFINITION:  Evidence-Led Mass Screening (formerly DNA Canvass) 

Evidence-Led Mass Screening is the collecting of a biological sample from a number of 
individuals who have a nexus to a crime. 

 

OVERVIEW:   

An Evidence-Led Mass Screening best practices protocol addresses the need to ensure 
that whenever an investigation has a requirement to obtain biological samples from a 
select group of individuals, the legal requirements of the Criminal Code of Canada, 
Charter of Rights and Freedoms and the Ontario Human Rights Code are adhered to.   

The process of Evidence-Led Mass Screening participation is totally voluntary, safe and 
confidential.  Biological samples will be collected by trained officers in the form of a 
blood sample or buccal (mouth) swab. Individuals providing a biological sample are 
asked to read and sign a consent form and contact legal counsel prior to agreeing to 
provide a sample.  If the donor has had a recent blood transfusion or ever received a 
bone marrow transplant, then a buccal swab shall be taken.  These biological samples 
shall be destroyed once deemed not to be a match to the investigation, and donors may 
follow up with investigators to learn the outcome of their submission.  The collection of 
biological samples through an Evidence-Led Mass Screening is often an effective 
investigative technique used to assist with major criminal investigations. It is a tool in 
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conducting a forensic analysis of the biological consent samples and comparing them 
against items seized in respect to a pre-identified investigation. 

 

REFERENCES:  •  

• OPP DNA Collection and Process Manual 
• Police Orders 
• Criminal Code of Canada - ss. 487.03-487.0911 
• OPP Intranet - Provincial DNA Coordinator Website 
• Charter of Rights and Freedoms 
• Ontario Human Rights Code 
• Youth Criminal Justice Act 
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1 COLLECTION 
 
1.1 Responsibility 
 
In each case where a DNA focused, Evidence-Led Mass Screening is utilized, the Major 
Case Manager, in the case of a CIB-led investigation and the Regional Crime 
Operations Manager, in the case of a regionally-led investigation, shall have ultimate 
responsibility for the conduct of the screening. 
 

In each instance, the responsible manager will select an Evidence-Led Mass Screening 
Coordinator, shall ensure that that person possesses the appropriate knowledge, skills 
and abilities to oversee all aspects of the process. 

 

1.2 DNA Consent Samples/Sample Kits: 

As part of the consultations with the Provincial DNA Coordinator and Centre of Forensic 
Sciences (CFS), the Evidence-Led Mass Screening Coordinator, Primary Investigator 
and Case Manager shall determine, in advance, which process would be the preferred 
method of DNA collection.  Buccal and blood consent sample kits shall be obtained from 
the current vendor of record.  The Evidence-Led Mass Screening Coordinator shall be 
responsible for ordering, stocking and distributing these kits to the investigators 
assigned to collect biological samples.  Although hair sample collection kits still exist, it 
is not a recommended process for obtaining DNA. 

Appendix 1: CFS Comparison Samples for Forensic DNA Analysis 

 

1.3 Biological Consent Form: 

Individuals providing a biological consent sample shall be asked by investigators to sign 
the approved form prior to collection.  Where practical, the best available method for 
documenting the consent sample process should be employed.  Audio recording is 
recommended.  The Provincial DNA Coordinator is responsible for ensuring that the 
current up-to-date “consent to provide biological samples” form is available on the OPP 
Intranet Site.  The Evidence-Led Mass Screening Coordinator shall be responsible for 
stocking and distributing these forms to the investigators assigned to collect biological 
consent samples.  
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Resources: 

Appendix 2: Consent to Provide Biological Samples - Consent Form  

 

1.4 DNA Samplers: 

Officers collecting DNA warrant or consent samples shall be trained specifically for this 
purpose by a person certified by the Ontario Police College (OPC), the CFS, the 
National DNA Data Bank or anyone designated by these agencies to conduct training, 
according to the legislation and standards set out by these agencies. 

DNA consent samples may be collected by a peace officer who is specifically trained to 
do so, or has been qualified to take data bank, warrant or consent samples.  A copy of 
the certificate shall be provided to the Evidence-Led Mass Screening Coordinator. 

Officers assigned as DNA Samplers, who have not been qualified to take data bank, 
warrant or consent samples, shall undergo training specific to the collection of biological 
consent samples by a qualified OPP DNA Sampler Trainer as per Police Orders – 
Chapter 2, Evidence/Property-Collection, Preservation, Control: DNA and the OPP 
Provincial DNA Manual.  The Evidence-Led Mass Screening Coordinator will coordinate 
with the Provincial or Regional DNA Coordinator to ensure that identified officers have 
access to and have successfully completed DNA Sampler training prior to the collection 
of biological consent samples. Training ensures compliance with legislative 
requirements and CFS standards on collecting and packaging of samples. 

 

1.5 DNA Subjects: 

The responsible manager shall ensure that appropriate experienced investigators are 
consulted in determining the parameters utilized to identify individuals who will be asked 
to voluntarily provide a biological consent sample.  As each case is unique, the 
determining factors that form the basis for the decision(s) shall be documented in each 
phase of the Evidence-Led Mass Screening Plan.  In determining whether or not to 
employ an Evidence-Led Mass Screening, the responsible manager shall consider: 

1.  The seriousness of the investigation and the impact on the community; 

2.  Public safety, crime prevention and prevention of further victimization; 

3.  The possibility that an Evidence-Led Mass Screening may assist with the 
investigation; 
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4.  The availability of alternative investigative techniques; and  

5.  The ongoing financial expense and utilization of human resources in solving 
the investigation. 

 

In order to proceed in the most efficient manner possible, when considering what criteria 
will form the foundation and phases of an Evidence-Led Mass Screening Plan the 
investigation may consider: 

• The geographic area where the offender is believed to be located, if known; 
• The nature of the population in the area, in terms of density and transience; 
• Prioritising  the locations of persons within that community; 
• A community impact program, developed in collaboration with the local detachment 

commander; 
• A media strategy for before, after and during the screening process; 
• The point in the investigation where a screening process shall be implemented; and  
• The management of the outcome of the process, i.e.,  

o Privacy and confidentiality for the donor; 
o Legal requirements in accordance with R. v. Wills, 1992 2780 (ON CA), 
o Compliance with Charter of Rights and Freedoms or Ontario Human Rights 

Code; 
o Storage and transportation of swabs; 
o Management of swab analysis; 
o Notification of donor exclusion; 
o Implementation of the arrest strategy in the event of an arrest being made 

during the screening process; 
o Strategy for dealing with donors who refuse to provide a sample or who have 

died since the commission of the crime; and  
o Any other criteria, case specific. 

In each phase of the Evidence-Led Mass Screening Plan, the subject criteria for 
inclusion must be identified to emphasize the nexus between the subject criteria and the 
suspect identified, if one exists.  The OPP Criminal Profiling Unit is a useful resource 
and should be considered whenever developing an Evidence-Led Mass Screening Plan. 

The OPP does not conduct, nor condone, profiling that contravenes the Ontario Human Rights Code or Canada's 
Charter of Rights and Freedoms.  The OPP does not use any investigative technique that relies upon stereotypes 
related to: race; ancestry; place of origin; colour; ethnic origin; citizenship; creed; sex; sexual orientation; gender 
identity; gender expression; age; marital status; family status and or disability.  Where the potential exists that it is 
perceived that stereotyping may become an issue in the investigation it is important to document a non-discriminatory 
explanation for the investigators conduct. 
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1.6 Evidence Led Mass Screening Approval 

The use of an Evidence-Led Mass Screening Plan shall be approved by the Director, 
Criminal Investigation Services, (CIS) or his/her designee. 

 

1.7 DNA Consent Sample Kit Waste Material: 

All biohazard waste material generated through the acquisition of a biological consent 
sample shall be collected by the DNA Samplers and placed in the biohazard container 
provided by the Evidence-Led Mass Screening Coordinator. The Coordinator shall be 
responsible for maintaining the biohazard container and the destruction of its contents.  
Please contact the local OPP Forensic Identification Unit to determine the current 
vendor of record and protocol for disposing of biohazard materials. 

 

1.8 Biological Discard Samples 

Biological discard samples shall be collected by qualified members who have attended 
and successfully completed a DNA Discard Sample Collection Course delivered by the 
OPP Physical Surveillance Unit or the Criminal Intelligence Service Ontario. The 
Evidence-Led Mass Screening Coordinator shall be responsible for coordinating with 
law enforcement units specifically trained in the collection of biological discard samples, 
when requested.  Individuals, who have refused to provide a biological consent sample, 
may be identified for biological discard sample collection after consultation with the 
responsible manager who determines if their biological sample is required. 

In addition, the manager should determine if the consent sample process be video 
recorded when involving persons under the age of 18 years at the time of the offence 
and whose biological sample is required for this investigation. The same rights afforded 
to a young person in accordance with the YCJA must be observed.  The local Crown 
Attorney should be consulted to determine the best practices whenever dealing with 
young persons.  Whenever practical, the responsible manager should consider 
obtaining biological discard samples of young persons. 

The Physical Surveillance Unit or officer in possession of biological discard sample shall 
turn over custody of all collected biological discard samples to the Evidence-Led Mass 
Screening Coordinator, or designate, for processing.  
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1.9 Biological Consent and Discard Sample  

Temporary Storage:  Tier 1 

All collected biological samples shall be returned to the pre-defined storage location and 
lodged in a secure location. The Evidence-Led Mass Screening Coordinator oversees 
the custody and control of all biological samples while in Tier 1 storage.  The storage 
location shall be suitable for the storage of DNA; i.e. climate controlled.   

Permanent Storage:  Tier 2 

All biological samples obtained through Evidence-Led Mass Screening Collection will be 
retained at an OPP Forensic Identification facility.  The continuity for tracking each 
sample collected, submitted and disposed of will be managed through Niche RMS.  The 
Evidence-Led Mass Screening Coordinator, designate or Forensic Identification Officer 
assigned to the investigation shall be responsible for managing the submission and 
destruction. 

 

2 SUBMISSIONS 

2.1 Subject Anonymity:  Consent Samples 

Individual biological consent samples collected shall be assigned a unique identification 
number. This identification number shall be utilized on all documentation and packaging 
submitted to the CFS to ensure subject anonymity. The Evidence-Led Mass Screening 
Coordinator shall maintain a spreadsheet tracking all subjects' identification numbers. 

Biological discard samples do not require anonymity. As a result, all subject biological 
discard samples submitted to CFS shall be clearly marked with the subject's name and 
date of birth. 

 

2.2 CFS Submission Form: 

All biological consent and discard sample submissions shall be made on the CFS 
Electronic Case Submission Form and each individual sample shall be labelled either 
"consent or "discard". The Evidence-Led Mass Screening Coordinator shall be 
responsible for the completion of the CFS Electronic Case Submission Form, with a 
copy submitted to the appropriate investigator. 
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2.3 Quantity and Frequency of Biological Sample Submissions: 

The quantity and frequency of biological consent samples submitted shall be at the 
discretion of the CFS.  Please consult with the CFS analyst assigned to the 
investigation. 

Submission of biological discard samples shall be completed on an ad hoc basis. 
Biological discard sample submissions shall be made in addition to the established 
maximums and frequency of biological consent sample submissions. 

 

2.4 Biological Sample Submission: 

The Evidence-Led Mass Screening Coordinator shall be responsible for the delivery of 
all biological consent and discard samples to CFS. All submissions shall be hand 
delivered or, where not practical, sent by courier. 

 

2.5 Biological Sample Analysis: 

Submitted biological consent samples shall only be compared against profiles 
generated from crime scene samples obtained during the specific investigation.  Once 
the DNA sample profile has been ‘excluded’ from the investigation, it can no longer be 
utilized and shall be destroyed.  If a new comparison is sought, then the consent sample 
process shall be repeated.  Investigators seeking to retain the sample should be guided 
by instructions from their local Crown Attorney.  The recommended method of retaining 
this type of sample would be through a search warrant issued under section 487 of the 
Criminal Code. 

 

3 REPORTING OF RESULTS 

3.1 Biological Sample Analysis Reporting: 

CFS results for analysis of biological consent samples shall be reported to the 
Provincial DNA Coordinator. The Provincial DNA Coordinator shall forward the results to 
the noted person(s) on the report; e.g., Forensic Identification Officer, Major Case 
Manager, primary investigator or the Evidence-Led Mass Screening Coordinator. It is 
the Provincial DNA Coordinator’s responsibility to retain and disseminate the report to 
the investigative team, as required. 
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4 RETENTION AND/OR DESTRUCTION 

4.1 Retention of Unused Portions of Biological Samples: 

At the conclusion of sample analysis, all unused portions of biological consent and 
discard samples are returned by the CFS to the Evidence-Led Mass Screening 
Coordinator. The Coordinator shall turn custody over to the property officer, who will be 
responsible for control and storage. Each unused portion of a biological sample shall 
remain in the custody of the property officer until it has been determined that the unused 
portions of biological samples are no longer required or have been excluded.  *The 
property officer may also be the Forensic Identification Officer. 

 

4.2 Destruction of Biological Samples and Associated Records: 

When a comparison biological sample obtained from a person by way of informed 
consent is excluded as being the source of any evidence, investigators shall destroy 
any sample materials returned by CFS without delay as outlined in s. 487.09(3) of the 
Criminal Code.  Disposal shall be made through the local Forensic Identification Unit.   

All related reports, documents and media in police custody shall be retained. 

In the event a decision to defer the destruction of a biological sample is being 
considered, the local Crown Attorney shall be consulted for guidance.  CFS shall also 
be consulted to ensure integrity of the original biological sample. 

Reasons for consideration: 

• The Evidence-Led Mass Screening is ongoing. Other crime scene samples have 
yet to be compared; 

• Additional DNA analysis commissioned by the investigation through a private 
third party laboratory is ongoing, and as such, this analysis may produce 
additional profiles related to the crime, which could be compared against existing 
collected biological consent samples; and  

• A Criminal Code search warrant is being drafted for the samples subject to 
destruction. 
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4.3 Notification to Biological Consent Sample Subjects: 

After consultation with the responsible manager, when DNA analysis determines that a 
subject's biological consent sample has been excluded as the donor for all profiles 
generated and there is no further need to maintain the biological consent samples, the 
samples shall be destroyed.  Niche RMS will be updated to reflect the disposal.  A 
consensual donor who has inquired about the status of their sample will be advised that 
they have been excluded and the date their sample was destroyed.  The only exception 
would be to protect the integrity of the investigation. 

Appendix 3:  Notice to Person Providing Biological Consent Sample 
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This is Exhibit “D” referred to in the 
Affidavit of Amy Moore affirmed 

before me this 1st day of October,  2021 
in accordance with O. Reg 431/20, 
Administering Oath or Declaration 

Remotely 
 

 
 

____________________________________ 
A COMMISSIONER, ETC. 
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This is Exhibit “E” referred to in the 
Affidavit of Amy Moore affirmed 

before me this 1st day of October,  2021 
in accordance with O. Reg 431/20, 
Administering Oath or Declaration 

Remotely 
 

 
 

____________________________________ 
A COMMISSIONER, ETC. 
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BIOLOGY REPORT #2 
Date: May 22, 2019 CFS File No.:      
 CFS Request No.:   
 Incident No.: 
 
  
E-mail:                                   Reference:  
Telephone:                 
 
For: Ontario Provincial Police 
 
Investigator:  
   

    
 
Reported by: , Forensic Scientist, Biology 
 
PURPOSE OF EXAMINATION 
 
To determine whether CDW-100 could be excluded as a contributor to a previously developed 
DNA mixture. 
  
All results apply to the items as received and the source information provided. The “Evidence 
List Report” attached to this report relates the laboratory item number to the submitter item 
number and description. 
 
CONCLUSIONS 
 
CDW-100 (item 4-1) is excluded as a contributor to DNA Mixture 1 (see Biology Report #1) 
from the underwear (item 1-2) from . 
 

It is required that item 4 be destroyed, barring certain exceptions, as per the Criminal Code [see 
ss.487.09 (1) to (3)]. 

 
SUMMARY OF METHODS 
 
The following methods were used in testing of items noted in this report. Each method has not 
necessarily been used for each item/sub-item reported. 
 

Test Method Employed 
DNA Typing Identifiler® Plus System 

DNA Interpretation Standard 
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BIOLOGY REPORT GUIDE 
 
Please go to the Centre’s website at www.ontario.ca/cfs, and select Technical Information under 
the Resources heading, to download the Biology Report Guide. It is intended to help you better 
understand this report and includes important information regarding tests undertaken, results 
and conclusions. 
 
IMPORTANT LIMITATION 
 
This report addresses whether bodily fluids/DNA are present on items and, where possible, from 
whom they may originate. It does not address how or when they may have been deposited. If 
you have questions about how or when they may have been deposited, please contact the 
author at the earliest opportunity in advance of court proceedings so that they may be given 
appropriate consideration. 
 
CONTINUITY 
 
Refer to the CFS case submission for information regarding item receipt and acceptance. 
Continuity for all items received is recorded in the Laboratory Information Management System 
(LIMS). Continuity reports are available on request. 
 
At the conclusion of examinations, all items will be returned to the designated evidence 
recipient.  
 
ADDITIONAL NOTES 
 
 This report contains interpretations and opinions based on scientific data.  

 
 To obtain information about sample availability for re-testing or additional testing, clarification, 

or a copy of the documentation underlying this report, please contact the author of the report. 
 
 Technical assistance has been provided to the author, in accordance with CFS policies and 

procedures, in the examination and analysis of items discussed in this report. 
 
 Statements of qualifications for CFS scientists (including the writer of this report) are 

available to the Ministry of the Attorney General, Criminal Law Division on e-Library in the 
“Centre of Forensic Sciences” section under “Expert Evidence”.  Access is restricted to legal 
staff, including Crown Attorneys.  

 
END OF REPORT 

 
 

 

 
The Centre of Forensic Sciences is accredited by the ANSI National 
Accreditation Board. Refer to certificate FT-0124.        
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CFS CASE NUMBER:

EVIDENCE LIST REPORT

AGENCY NAME:

AGENCY CASE NUMBER:

CFS ITEM # PROCESSED DATE DESCRIPTION 

17 January, 2019001 EX1  2X77038  UNDERWEAR from 

17 January, 2019002 EX3  2X77037  BRA from 

17 January, 2019003 2X77036   complainant sample BUCCAL SWAB from 

30 April, 2019004 EX7   dna warrant sample BLOOD from CDW-100

 4TOTAL ITEMS FOR THIS AGENCY:

 4TOTAL ITEMS FOR THIS CASE:

Page 1 of 1

Printed On: 22 May, 2019
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This is Exhibit “F” referred to in the 
Affidavit of Amy Moore affirmed 

before me this 1st day of October,  2021 
in accordance with O. Reg 431/20, 
Administering Oath or Declaration 

Remotely 
 

 
 

____________________________________ 
A COMMISSIONER, ETC. 

517



DNA Property on Niche RMS 
DNA evidence for each investigation should be added to the property tab of the occurrence 
including crime scene DNA, warrant DNA samples, consent DNA samples, and Discard DNA 
samples. 

Property  Right Click  Link New  Investigative Property  New & Fill 

 

 

 

 

 

Classifications 

Evidence must be checked off 

Discard sample: “found” 

Scene sample: “found” and “seized” 

Warrant sample: “seized with warrant” 

Consent: “surrendered” 

Id # should be the same evidence number that you 
provide to CFS when submitting the evidence. 

“DNA” or “Sex Assault Kit” 
“Other” 

One of:  
• Consent 
• Warrant 
• Discard 
• Other 

“[Exhibit #] – [Warrant, Consent, Discard or Scene] Sample – [Seal numbers]” 
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To Link a Person to the Property: 

 

Destruction Requirements:  

Major Crime Biology Reports may contain an Excluded DNA Sample for which destruction is 
required under section 487.09(1) or (3) of the Criminal Code.  If this requirement is present in 
the MC Biology Report you will be required to destroy the biological sample once returned from 
CFS and update the property on Niche, marking it as “destroyed”.  

Warrant Samples: “seized from” 
Anything else: “other” 
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