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Preface

The Department of Forensic Sciences (DFS) was created through the “Department of Forensic
Sciences Act of 2011” by the Council of the District of Columbia. Operations as an agency
commenced on October 1, 2012. The DFS is comprised of several divisions, including the
Forensic Science Laboratory Division (FSL), the Public Health Laboratory Division, and the
Crime Scene Sciences Division, all located along with the Office of the Chief Medical Examiner
(OCME) in a Consolidated Forensic Laboratory at 401 E Street S.W. Washington, DC.

The DFS provides various services to a number of agencies, including the Metropolitan Police
Department, the Office of the Chief Medical Examiner, the Office of the Attorney General, the
Department of Health, the Fire and Emergency Medical Services Department, the United States
Attorney’s Office for the District of Columbia, and other law enforcement or investigative
agencies.

Over the past few years the United States Attorney’s Office for the District of Columbia (USAO)
has requested the assistance of various experts, outside of the DFS and its predecessor
laboratory, in preparation for admissibility hearings and trial testimony, some relating to forensic
DNA evidence. Such experts have included the authors of this Report.

In May 2014, the USAO requested the assistance of Dr. Bruce Budowle in providing additional
statistical calculations, not performed by DFS, relating to a DNA mixture profile from a
particular evidence item in preparation for an upcoming trial (U.S. v. Tavon Barber, 2013-CF1-
011157). During review of the DNA results in that case analyzed by the FSL of the DFS, in
preparation of his trial testimony, Dr. Budowle identified several concerns regarding
interpretation of the DNA evidence by DFS, specifically regarding selection of interpretable
genetic markers for statistical calculations and DNA mixture deconvolution. Dr. Budowle
prepared his own independent analysis and testified in the trial. After this review, a USAO
representative attended a DFS Scientific Advisory Board meeting on October 7, 2014 to present
the concerns raised by Dr. Budowle about mixture interpretation at the DFS.!

At the advice of Dr. Budowle (based on his concerns in the review of the Barber case), the
USAO began reviewing pending cases in which DFS had issued reports with Combined
Probability of Inclusion (CPI) statistics. During this time frame, the USAO, with the assistance
of Dr. Budowle, communicated telephonically with DFS management including the DNA
technical leader and two members of the DFS Scientific Advisory Board and later delivered a
telephonic PowerPoint presentation illustrating the issues he and the USAOQO had identified
regarding DFS mixture interpretation practices. Dr. Budowle reviewed a number of additional
pending cases, at the request of the USAO, and identified additional issues regarding mixture
interpretation, including CPI statistics and mixture deconvolution, and recommended a more
comprehensive review.

! Prior to the formation of the "Panel” issuing this Report, DFS performed a “non-exhaustive” review of 27 cases
involving DNA evidence. Seven involved DNA mixtures, 3 of which included DNA mixture statistics. Of these 3
cases, 2 had CPI calculations one of which was modified by DFS after its review. This limited review was deemed
insufficient by Dr. Budowle which then led to a more comprehensive review by USAOQO.

i



In response, the USAO retained a panel of experts consisting of Dr. Bruce Budowle, Dr.
Frederick R Bieber, and Ms. Lisa Brewer (hereinafter referred to as “the Panel”) to perform
review of all pending cases and others which involved prior convictions, in which DFS had
issued a DNA report with statistical calculations.”

In review of such cases and DFS reports, the USAO instructed the Panel to identify any instances
in which, in their opinion, the interpretation of DNA evidence or the accompanying statistical
analysis was questionable, but not those which could be attributed to acceptable variation of
DNA interpretation within the relevant scientific community. However, the Panel did take note
of inconsistent practices by DFS analysts that might impact the interpretation of DNA results and
statistical analyses.

Lastly, the Panel was asked to assess what measures need to be implemented before the USAO
can resume using DFS for DNA testing. To accomplish that assessment, the Panel, with the
permission of the D.C. Mayor’s Office, conducted a two-day site-visit of DFS. The USAO also
asked the Panel to make recommendations about the need for additional training on DNA
mixture analysis, interpretation, and reporting, as well as the formal technical review process and
to offer to develop and deliver a practical competency assessment to help assure that the above
protocols, procedures, review processes, and continuing education meet the needs of the DFS in
order to attain high quality DNA typing results. This Report summarizes the results of the
Panel’s work and findings, to date, and addresses some of the needs and recommendations for
the future.

2 past convictions and pending cases involving DFS mixture interpretation were selected for review by the USAO
and then screened initially by Dr. Bruce Budowle. If issues of concern were identified, the case materials were
forwarded to the entire Panel for review. After the USAO decided to send case work to the Verdugo Regional
Crime Laboratory in California, Lisa Brewer no longer served on the Panel in order to avoid a potential conflict of
interest.
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Abstract

Scope and Goals of the Project (December, 2014 to the present)

The work of the Panel involved review of selected DNA casework performed in the DNA
section of the Forensic Science Laboratory Division (FSL), Department of Forensic Sciences
(DFS), District of Columbia (DC). This project was performed at the request of the U.S.
Attorney's Office for the District of Columbia (USAO) in the aftermath of concerns raised by Dr.
Budowle regarding interpretation and statistical analysis of forensic DNA evidence in specific
cases.

The goals of the Panel included general review of interpretation and statistical evaluation of
forensic DNA mixtures in cases identified and selected by the USAO. The purpose was to
identify specific issues of concern in the selected cases analyzed by the DFS and, through the on-
site visit and interviews with members of the FSL staff, to identify ways to improve laboratory
performance through additional education and training of DNA analysts, standardization of
technical reviews, and to plan for the future needs.

The Panel was asked to review prior convictions and pending cases (N=68 as of the date of this
Report) involving forensic DNA mixtures with specific focus on selection of alleles or loci used
for generating statistical estimates to determine whether they comport with acceptable practices.
The Panel evaluated these cases following the DFS standard operating protocols (SOPs) and
relied on the analytical and stochastic thresholds established by DFS.

The Panel identified several thematic concerns from an initial review of selected DFS cases as
well as a number of problems in interpretation of DNA mixtures in many of the cases selected by
the USAO for review. The Panel’s thematic concerns and specific findings were forwarded
directly to the USAO. Several examples are included herein (see Appendix).

Based on an on-site visit, review of DFS documents and interviews with members of the DNA
section and laboratory management, the Panel has identified necessary changes to the evaluation
of forensic DNA mixtures at the DFS and recommended initiatives for improvement. The Panel
also identified needs for additional training, education, and proficiency testing of members of the
DNA unit and recommends improvements in the technical review procedures prior to issuing
final reports along with better formalized communication with laboratory management. These
changes and initiatives will be needed considering the anticipated increased demand for forensic
DNA services and need for reduction of existing case backlogs at the DFS.

The Executive Summary that follows addresses the findings and opinions of the Panel, and its
recommendations for the USAO and the DFS to consider.



Executive Summary

1) A the request of the USAOQ, the Panel reviewed selected forensic casework involving DNA
mixtures that were analyzed by the FSL of the DFS. In addition, the Panel performed an on-site
review of DNA operations at the FSL of DFS for the purpose of assessment of general operations
and laboratory protocols as they relate to interpretation of forensic DNA profiles. The USAO
also asked the Panel to address whether any additional DNA interpretation training is warranted
for DNA analysts at the DFS. As requested, the Panel communicated its opinions and concerns
about selected cases directly to the USAO. Work completed, in progress, and recommendations
for the near future are summarized below.

2) With regard to the thematic issues raised and concerns about the initial set of cases reviewed,
the Panel respectfully disagrees with DFS management’s response that its practices related to
DNA mixture interpretation are appropriate and within the range of generally acceptable
practices. Several examples from cases reviewed by the Panel are provided (see Appendix) to
illustrate what the Panel considers fundamental problems with the interpretation of forensic DNA
mixtures in certain evidence in specified casework.

3) Problems identified by the Panel in specific DFS cases included:

a) inappropriate use of the combined probability of inclusion statistical approach (CPI) in
mixtures by inclusion of loci where allele drop out was highly probable;

b) inappropriate use of the CPI in mixtures by including individuals whose known alleles
were not present, at those loci, in the evidence samples;

¢) inappropriate calculation of two separate CPIs for the same forensic DNA mixture
profile;

d) not using established stochastic thresholds to assess potential allele drop out, and

e) inconsistencies and deficiencies in the technical review process of the DNA analysis
pipeline.

4) A comprehensive review of mixture cases should be performed by DFS. The Panel had
concerns, in some cases, regarding the DFS methods of mixture deconvolution and also
identified instances in which cognitive (interpretation) bias in mixture interpretation may have
been present. The Panel noted inconsistent practices regarding subtraction of profiles of known
victims from DNA mixtures taken from intimate evidentiary samples. Such variation, along with
the findings noted above, led the Panel to conclude that both the analysis and the technical
review steps in the DFS DNA analysis pipeline require improvement.

5) The Panel performed a 2-day site visit of the FSL at the DFS and interviewed DNA analysts in
the DNA section. The Panel found the FSL facilities to be outstanding providing every
opportunity for success. The Panel was favorably impressed with the dedication of the staff of
the DNA unit, yet was concerned when informed by most of those interviewed that they had not
been apprised of case-specific concerns previously raised by the Panel regarding interpretation
and statistical evaluation of specific evidentiary items or cases. The Panel found that the DFS
responses did not address the Panel's thematic concerns about DNA mixture interpretation and
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reporting. Without improved communication and open discussion of case-specific concerns the
staff members' ability to address deficiencies and enhance performance is hampered.

6) The technical review component of the DNA pipeline needs substantial improvement with
concomitant better documentation. The processes in place at the time of the visit were not
sufficiently stringent to identify interpretation errors and challenges and to reduce substantial
variation in DNA mixture interpretation and statistical analysis among the analysts.

7) The Panel recommends additional training on DNA mixture interpretation for the DNA
analysts and technical leader at DFS prior to performing additional casework involving forensic
mixtures. This training should include evaluation of DNA mixtures, technical review processes,
validation strategies, and other topics focused on minimizing potential for cognitive
(interpretation) bias. After additional training and demonstration of competency, assessment of
performance should be monitored if the USAO returns DNA casework to DFS. Only with such
an effort can the DFS analysts achieve the goal of being highest quality service providers which
each and every one of them professed as his/her desire and commitment.



Review of Selected DNA Casework

At the request of the USAOQ, the Panel reviewed selected convictions and pending cases (N=68
as of the date of this Report) primarily regarding the alleles or loci used for generating the
reported statistic(s) to determine whether they comport with correct practices within the general
scope of the current DFS SOP in effect at the time the DFS final reports were generated.

The Panel members are well aware of the methods used by forensic DNA analysts to evaluate
and interpret forensic DNA mixture evidence. Such protocols involve applying similar methods
to those used to evaluate single source DNA profiles with the additional special focus on factors
such as PCR artifacts, PCR stutter, allele and locus drop-out and drop-in, allele stacking or
sharing, DNA degradation, etc. Mixture evidence is far more common and complex today than it
was at the inception of forensic DNA typing. Statistical evaluation of such DNA mixture
evidence requires careful interpretation of results and application of appropriate statistical tools
to perform calculations which estimate random match probabilities, the so-called Combined
Probability of Exclusion/Inclusion (herein after referred to as the CPI), and likelihood ratios
comparing the probabilities of DNA evidence under competing hypotheses.

On January 29, 2015 the DFS issued a memo in response to the Panel's concerns based on its
initial review of selected DNA mixture casework. In this memo the DFS response was

"All of the reported issues fall under the general category concerning the DNA mixture interpretation
guidelines within the Unit. On January 27, 2015, the reported issues and related cases were reviewed in
depth by DFS personnel. The general finding of the review were ultimately seen as a difference of
opinion between experts in regards to all five of the noted issues. The arguments and criticisms raised in
the USAO report were not found to be persuasive. In all cases, it was seen that the Unit personnel
issuing the reports adhered to the Unit’s DNA mixture interpretation guidelines that were in place at the

"

time the work was performed on the cases.

The Panel respectfully disagrees with the response by the DFS. Indeed, many of the concerns
raised by the Panel relate to basic and fundamental aspects of a mixture interpretation process
and the use of the CPL. The Panel appreciates that the CPI is considered to be an acceptable
statistical approach to evaluation of forensic DNA mixtures. It also is well-established that the
CPI cannot be applied to individual loci in situations where allelic drop out is either evident or
probable. The Panel is aware that some of the DFS analysts have received some training on
interpretation of DNA mixtures during the summer of 2014, prior to the time that concerns were
raised by USAO. The Panel reviewed this particular training material which noted explicitly
that the CPI cannot be applied in situations where there is a high probability of allele drop-out.
The Panel agrees with this position on allele drop-out and application of the CPI. This same
accepted principle was used by the Panel in its interpretation of CPI calculations performed by
the DFS in selected cases that were reviewed.



Moreover, the approaches for using CPI are well-documented and described in the literature and
in a textbook written by Dr. John M. Butler (“Advanced Topics in Forensic DNA Typing:
Interpretation”, Academic Press/Elsevier, 2014). Textbooks assemble common knowledge and
practices and thus can convey the community wide understanding of what is considered to be
generally acceptable, within the wide range of acceptable practices.

The passages below, taken directly from Dr. Butler's book, provide some examples of what are
considered acceptable standards for calculation of the CPI when analyzing forensic DNA
mixture evidence.

Page 321 - “CPI is based on the evidence only. Selecting different loci for comparison purposes,
something often referred to as “suspect-driven CPI” is inappropriate since decisions on which loci are
suitable for comparison should be made prior to doing a comparison to reference sample(s).”

Page 335 — “CPI can be a valid statistical representation of DNA mixture data provided that there
are no missing alleles.”

Page 335 — “Keep in mind also that a higher number of contributors dilutes out the amount of
DNA for each contributor, which leads to more stochastic effects and the possibility of allele dropout and
therefore less certainty in the overall interpretation.”

Page 336 — “Urban Legend #6: If all peaks at a locus are above the established stochastic
threshold, then the locus is safe to use. Allele stacking is a possibility (see Figure 6.6), especially with
less polymorphic STR loci, such as TPOX and D5S8818. Therefore, having for example TPOX alleles 8
and 11 above an established stochastic threshold (a situation that could occur due to allele stacking) does
not mean that allele drop-out did not occur with one of the contributors to this mixture. This urban legend
relates to Urban Legend #1 regarding the number of potential contributors.”

Page 336 — “Urban Legend #8: Suspect-driven CPI (where the comparison of each suspect results
in a different statistical result) is fine. The CPI statistic is calculated from the evidence profile and should
not vary based on the reference profile.”

Page 549 — “There are several requirements to consider before the RMNE approach can be
appropriately used: (1) the individuals in the mixture are unrelated, (2) the individuals are from the same
population group, and (3) all of the alleles in the profile are present (no drop-out), which is presumed by
having all alleles at a locus possess peak heights above the stochastic threshold. Only loci where all of the
alleles are present above the stochastic threshold should be used in the CPI statistical calculation. If there
is any indication that data may be missing at the examined locus, perhaps due to the presence of allele
peaks below the stochastic threshold that may raise the possibility of a missing sister allele, then anyone
could technically be included in the mixture and the statistical weight of the locus would have a
probability of 1.”

These textbook passages on some of the fundamental principles of the application of the CPI,
and its limitations, are consistent with the opinions of the Panel and not with the manner that
DFS selected alleles and loci utilized in CPI calculations in selected casework reviewed at the
request of the USAO. The Panel is well aware of the variety of practices in the forensic DNA
community and reiterates that it was asked by the USAO to identify instances in which the
interpretation of DNA evidence or the accompanying statistical analysis was questionable, but



not those which could be attributed to acceptable variation of DNA interpretation within the
relevant scientific community.

Accordingly, the Panel identified a number of instances of flawed interpretation of DNA
mixtures which were summarized previously and communicated to the USAO. Several
examples are described herein (see Appendix) to help illustrate the Panel’s findings that some of
the interpretive practices at DFS were not supported by generally accepted scientific principles
and are beyond what the Panel considers acceptable variation in the relevant scientific
community.

Referring again to the DFS Memo of January 29, 2015, DFS is implementing a new SOP,

"Specifically, the proposed changes to the mixture interpretation protocols will address all of the issues
raised by the scientific panel appointed by the USAO and by the DFS” Scientific Advisory Board. These
protocols will include the documented justification of mixture identification, mixture deconvolution, and
the determination of the number of potential contributors to a DNA mixture. The statistic calculation
protocols will address the statistical inclusion or exclusion of individuals within a DNA mixture based on
Combined Probability of Inclusion (CPI) methodologies, and when CPI should be applied as a
calculation.”

Action Item: The Panel recommends review of all previously reported DFS cases involving
DNA mixtures to determine whether the new SOP addresses the thematic concerns identified by
the Panel. In addition, the Panel recommends assessment of performance for a defined time
period if the USAO returns DNA casework to DFS.



On-site DFS Visit (February 19-20, 2015)

The USAO requested the Panel to review DNA operations at the FSL of DFS for the purpose of
assessment of general DNA Unit operations and laboratory protocols as they relate to
interpretation of forensic DNA profiles. The USAO also asked the Panel to recommend whether
any additional DNA interpretation training is warranted for DNA analysts at the DFS.

A 2-day on-site visit of DFS was conducted on February 19 and 20, 2015. The Panel conducted
interviews with members of the Forensic Biology Unit and some members of the managerial
staff at DFS. The DFS Director, General Counsel, and Quality Assurance Manager were not
present during the 2-day visit and were interviewed subsequently in a follow-up telephone
conference on February 25, 2015.

The Panel, accordingly, reviewed the DNA pipeline in place at DFS which included:

1.

o
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11.

an on-site visit for 2 days to review the updated protocols, equipment and validation studies,
recent audits, and workflow pipelines, to include the internal case technical and
administrative review procedures;

review of all DNA training materials and recent updates to laboratory protocols, bench
worksheets and statistical worksheets; and

meetings with some of the key DFS personnel who perform and oversee DNA analyses to
review background and level of experience with forensic DNA analyses.

The Panel requested specific materials for review, including:

DNA SOPs and work instructions, to include the newly implemented SOPs and the criteria
for inclusion and exclusion,

summary of review process in general, including case review, technical review, and
administrative review,

DNA and General Lab Documents,

past two internal and external audits,

corrective action policies,

records of problems and remediations,

DNA mixture validation studies,

Internal validations to determine detection thresholds and stochastic thresholds at all
conditions utilized (e.g. 28 cycles, 29 cycles),

machine noise testing,

. personnel files relating to:

university transcripts;

transcripts of testimony;

proficiency test scores;

training programs including in-house and continuing education;

corrective action pertaining to specific analysts;

qualifying exams; and

documentation relating to meetings of management with personnel regarding policy and
guidance regarding DNA typing for the last 12 months.

me o o
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Findings from the On-Site Visit of DFS

Interpretation and Statistical Analysis of DNA Mixtures

During the on-site visit the Panel met with most members of the DNA unit to discuss general
issues surrounding the new SOP and DNA mixture interpretation. The goal was to try to
understand the background and level of training of the DNA staff and to try to determine the
rationale to explain why for example, in some of the cases reviewed by the Panel, a CPI statistic
was applied using loci at which the allele(s) of individual(s) who were not excluded as possible
contributors were not observed in the evidence profile itself (The CPI estimates the portion of the
relevant population(s) that could be potential contributors to a DNA mixture profile. If the same alleles
present in a suspect's known sample are not seen in the mixture evidence, then the CPI cannot be used.
Thus, if a CPI estimate were generated, it would have no relevance regarding the potential inclusion of
that particular suspect). For a locus to be included in a CPI there should not be convincing
evidence or a high probability of allele or locus drop out. During the on-site interview the
technical leader stated she did not recall such a practice at DFS, although the Panel identified
such examples in the casework reviewed.

During the on-site visit, the Panel was informed that four upper management personnel (two of
whom had forensic DNA analysis technical experience) were those who reviewed the thematic
issues and specific cases of concern that had been initially identified by the Panel. The Panel
was informed that these specific cases were not discussed with the Technical Leader or the DNA
analysts assigned to the cases. There were no other materials available to the Panel for review
other than the unsigned memo sent to USAO that conveyed upper management’s position.

Despite a number of attempts by the Panel during the on-site visit to learn about the scientific
bases of upper management’s position and if there were any differences in opinion regarding the
specific cases, those who were interviewed declined to engage in any discussion other than to
state that the DFS position taken was an "agency position". Therefore, those at DFS who were
familiar with specific concerns raised by the Panel provided little insight regarding the
underlying scientific principles used to support the DFS position on the issues raised by the
Panel. One point that was reiterated repeatedly was that a statistical estimate could vary, for
example, between 1/2000 and 1/1000 and such differences are minor or meaningless; thus there
should be little concern if a locus or two used in calculations were questioned by the Panel or the
USAO. Such a position is not sustainable as some of the statistical estimates, when calculated in
accord with the Panel's recommendation, changed by several orders of magnitude (even from 1
in millions to 1 in tens) or could not be calculated at all.

It is the opinion of the Panel that it is not appropriate to justify use of a particular protocol or
interpretive practice based on differences in numerical statistical estimates. The Panel agrees that
statistical estimates can vary somewhat, that some of the differences might not be significantly
different from one another and that the confidence intervals of different estimates might overlap.
That fact notwithstanding, it is concerning if interpretive errors are not identified prior to issuing
a final report and, if such errors do occur, that they might not be addressed simply because the
degree of variation in a statistical calculation may be deemed nominal.

8



At the time of the Panel's site visit, DFS was in the process of implementing new SOP for DNA
mixture interpretation. The DFS memo of January 29, stated,

"Specifically, the proposed changes to the mixture interpretation protocols will address all of the issues
raised by the scientific panel appointed by the USAO and by the DFS’ Scientific Advisory Board. These
protocols will include the documented justification of mixture identification, mixture deconvolution, and
the determination of the number of potential contributors to a DNA mixture. The statistic calculation
protocols will address the statistical inclusion or exclusion of individuals within a DNA mixture based on
Combined Probability of Inclusion (CPI) methodologies, and when CPI should be applied as a
calculation.”

Action Item: Additional training on DNA mixture interpretation should be offered along with
competence assessment of DNA analysts (and relevant supervisors) prior to performing any
additional casework. A more formalized root cause analysis process should be implemented at
DFS to address the issues noted above. Once additional training and competency assessment has
been successful there should be an interim period of review of cases going forward under the
recently modified SOP.

Technical Review Process

The technical review process in the FSL DNA analysis pipeline appears to the Panel to be
woefully inadequate. The Panel noted inconsistencies among analysts in how they selected loci
for inclusion in statistical calculations as well as errors in reports and case files which escaped
notice in technical or administrative review. For example, the Panel was informed that use of
two different CPIs for the same mixture profile was due to practices of two former DNA analysts
and, that, because they are no longer employed, this practice of calculating two CPIs for a single
mixture is no longer an issue. Yet, the current staff (including the technical leader) served as
technical reviewers in such cases (for example, see US v. Roble 2013-CF1-6095, DFS Lab #
M130206-1). The Panel believes that both the SOP and technical review should have identified
this issue prior to issuing a report.

Action Item: While the new SOP contains a helpful documentation worksheet, the technical
review process did not appear to the Panel to be addressed adequately. As some of the DNA
technical reviews were performed by current DNA staff members, additional training and
education on performance and documentation of a thorough technical review are needed. Based
on review of casework and discussions during the on-site visit, it is the opinion of the Panel that
the current DNA technical leader deserves more guidance and support from DFS management in
order to address issues of concern to the Panel and to successfully lead the DNA Unit.

Potential for Interpretation Bias

Interpretation bias, a form of cognitive bias, is often an inherent, sometimes subconscious,
human tendency to interpret unclear or vague results into a positive or negative outcome.
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Processes should be implemented in forensic laboratories to recognize and reduce interpretation
bias. One such process involves the technical review component of the analysis pipeline. The
Panel found several examples involving DNA mixture interpretation problems that are consistent
with the possibility of such bias. In US v Jeffrey Neal (2014-CF1-010507, DFS Lab #
M140492), the original DFS report for item 26¢1.1_26¢1.2 stated “The major male contributor is
consistent with the DNA profile obtained from the known sample from Jeffrey Neal (Item 76).”
The Panel disagreed with the interpretation by DFS. To assess whether interpretation bias might
have factored into the original interpretation by DFS an electropherogram from this case (item
26¢1.1 26¢1.2) was redacted and shown to a DNA analyst and the technical leader during the
on-site interviews. The DNA analyst and the technical leader were each asked to interpret the
profile under both the new SOP and the interpretation guidelines employed when this case was
analyzed. The Panel notes that the analyst was the original technical reviewer of the
electropherogram. To reduce the chance for interpretation bias the analyst and the technical
leader were not shown the reference profile of the suspect when asked to interpret the mixture
profile in determination of the types of the major contributor (as this is the proper practice).
Both opined that the profile of the suspect would be excluded as the major contributor of the
profile (an interpretation consistent with that of the Panel but discrepant with the actual final
laboratory report). Both stated that they would reach this same interpretation whether they used
the previous or currently enacted SOPs for mixture interpretation. It is noteworthy that DFS
upper management reviewed this same case and supported the original interpretation.

This observation (and others) supports the view that DNA analysts need to be aware of the
possibility of and try to avoid interpretation bias in the analysis and interpretation of DNA
mixture evidence as the technical review process alone might not be sufficient at identifying and
correcting all analytical and interpretation errors.

Action item: The technical review process should be formalized to address the potential of
interpretation bias in forensic laboratories. Casework should be reviewed to identify and address
any instances in which such bias affected interpretation of results. Training and continuing
education of staff should include lectures on cognitive bias, how it affects interpretation, and tell-
tale signs to identify when it may arise.

Analytical Threshold Validation

The Panel was informed that DFS has implemented a new DNA SOP (for interpretation) that
contains a requirement of more documentation during the analytical phase of the DNA analysis
pipeline. The new SOP makes reference to different analytical thresholds (ATs) for DNA results
above and below 1000 RFUs. The Panel expressed concern that the new derived AT thresholds
may be inappropriate as different types of samples were used to determine the AT values. The
AT thresholds above 1000 RFU were derived from samples amplified with ideal target quantities
of DNA while the AT thresholds below 1000 RFU were based on data derived from 29 negative
samples. The Panel notes that using different data sets for AT thresholds — a lower set for less
than 1000 rfu data and a higher set for above 1000 rfu - is not appropriately derived from the
DFS validation study, as baseline "noise" from samples that contain DNA is higher than from
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samples that do not contain DNA. Samples with low and ideal target quantities of DNA
inherently will have more "noise" than "negative" samples. Accordingly, higher AT thresholds
are appropriate for such samples.

Action Item: The Panel recommends additional input for performing, interpreting, and applying
validation data is required for upper management and staff.

New DFS Policy on Minimum # of Loci

The Panel was informed that DFS has instituted a new policy which requires a minimum of six
loci to be interpretable to report a statistic for a DNA mixture deemed to be composed of three or
more individuals. The rationale for this decision was not clear to the Panel, as there could be
instances for which DNA results on less than six loci may be probative for either the defense or
the government. Therefore, the Panel, through the USAO, requested additional information on
the rationale for selecting a six loci threshold. The Panel was informed through this
communication from DFS that this decision was based, in part, on CODIS upload requirements.

The Panel notes that the principal reasons that CODIS (either NDIS, SDIS or LDIS) selects a
minimum locus threshold for uploads and searches is for managing the number of adventitious
hits and subsequent downstream workloads. The DFS justification for reporting DNA mixture
statistics, based on a potential upload to CODIS, does not consider the statistical power that can
be present even with less than six loci and it does not consider how DNA evidence can support
alternate hypotheses during litigation. The potential value of even limited evidence could be
meaningful for both defense and prosecution.

Action Item: The Panel recommends that DFS fully engage its customers before implementing
such a new policy.

29-Cycle PCR

In the cases reviewed by the Panel, DFS employed two different PCR protocols for DNA
analysis, i.e., a 28 cycle protocol and a 29 cycle one. The former is used routinely and if a sample
yields low DNA profile signal results and at the discretion of the analyst, the 29 cycle PCR
protocol is employed. The different PCR cycles have different stochastic thresholds (STs) - the
28 cycle has a 200 rfu ST, and the 29 cycle has a 300 rfu ST.

The Panel noticed that with the 29 cycle protocol stochastic effects may be increasing compared
with the 28 cycle protocol, and some interpretations of results appeared to be associated with
cognitive (interpretation) bias (as described above in US v Jeffrey Neal). Initially, the Panel
considered further review of DFS’s validation studies regarding the 29 cycle protocol and
whether the findings of these studies comport with the current SOP. As the new DNA SOP does
not describe interpretation of DNA results generated from the 29 cycle protocol, the Panel
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6. Reevaluation of the statistical cutoff study and the use of various analytical thresholds when
applying to samples with apparent drop out.

7. A more detailed sensitivity study shall be conducted by the laboratory.

8. Statistical reevaluation of all the DNA cases that the assessment team reviewed, to include
issuing amendment reports of any cases where the stats were applied incorrectly.

9. More detailed training with the analyst on the new validated procedures, mixture
deconvolution, major and minor profiles, threshold evaluations and the proper use of the
statistical method, Combined Probability of Inclusion, CPI.

10. Include a procedure for the correct use of significant figures in reporting statistics in case
reports. This should include the proper method of rounding the statistical information.

11. The laboratory shall verify the ability to interpret the types of mixtures created from known
standards that the interpretation protocols address.

12. Include a formula for 2P calculations. It should not be calculated just 2P, as that would not
adjust for possible subpopulations and if it was actually a homozygous peak.

CONCLUSION:

DNA case work shall be suspended immediately until all the nonconformities are successfully resolved and
all the required ANAB action items listed above are completed The laboratory is required to respond to
nonconformities in writing within 30 days of receipt of the assessment report. The response shall identify
the corrective action taken, including root cause analysis, selection and implementation of corrective action,
and any follow-up confirmation of effectiveness. It is recognized that some non-conformities may require
more than 30 days for completion of the process of root cause analysis, selection and implementation of
corrective action, and confirmation of effectiveness, and in such instances the 30 day response must include
a description of action taken to date and a plan with milestones for completion of the corrective action.
Once the nonconformities have been resolved and accepted by ANAB, an additional onsite visit is required.
This additional visit will determine ANAB’s subsequent course of action, which may include suspension,
reduction of scope of accreditation, or withdrawal of accreditation. During this period no testing of DNA
cases will be performed.

COMMENDATIONS:

The assessors and ANAB would like to thank the DC Department of Forensic Sciences for their openness
and willingness to provide any requested materials necessary to conduct an efficient assessment during the
audit.

Respectfully,

Pat Bencivenga

Accreditation Manager, Inspection and Forensic Science
ANSI-ASQ National Accreditation Board/ANAB

5300 West Cypress, Suite 180

Tampa, FL 33607

(813) 443-0517 X 300 (Office)

pbencivenga@anab.org
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Subsequent testing for P30 and spermatozoa was negative. Certainly, these results can’t
be ignored, but the experienced analyst will recognize these as negative results, and not a
true purple color change indicating the presence of semen.

ap Rectal Swab — 10 minutes

Figure 4. Typical results obtained from ap spot test added to filter paper transfer
from a rectal swab. No semen was present on the swab.

Experience cannot be overemphasized and senior forensic biologists should make a habit
of passing on their knowledge to new analysts. Schiff * stated “after 14 year’s (sp)
experience with the AP test, the author has found it to have great merit as a test for the
identification of seminal fluid in the absence of spermatozoa”. He continues, “because he
has used the test qualitatively rather than quantitatively, he has established no arbitrary,
numerical cutoff as to when the test is to be declared positive and when negative”. He
states that the test “is only as dependable as the physician, chemist, or pathologist who
performs it”.

Schiff lists three guidelines that he maintains should be followed in conducting the AP
test:
1. The reagents must be freshly prepared.

He found that the diazo-coupling agent that originally was clear and lightly tinted
began to precipitate after 12 hours. This author has experienced the same result
and recommends that it be prepared fresh daily.



2. The examiner must follow the same protocol in every case.

In other words, press a swab to a piece of filter paper for the same time period
applying the same pressure each and every time. Add the same number of drops
of AP spot test and wait the same length of time each and every time. Developing
consistency in the conducting the test will make the analyst more comfortable in
interpreting the results.

3. The examiner must not deviate from his/her method of reading the test.

After the analyst gains confidence in conducting the test, and performs a
sufficient number of confirmatory tests on various test results, the analyst will
come to realize what is a true positive reaction.

Conclusion

Testing for acid phosphatase remains a valuable presumptive test for the screening of
swabs collected from sexual assault survivors and for the testing of stains found on
clothing and bedding. The experienced forensic biologist knows that all stains that
fluoresce are not necessarily semen and all semen stains do not fluoresce. In addition,
semen is a heterogeneous fluid and portions of a deposited stain will contain various
levels of acid phosphatase, P30 and spermatozoa. Examination of a pair of panties with
an alternate light source and extraction of all the stains that fluoresce followed by psa
analysis may yield semen, however, it may not, and it does not appear to this author to be
the best use of time and expenses. Acid phosphatase mapping is an inexpensive and
quick method for screening such stains.

Years ago, forensic biologists (serologists) were taught what was termed “a systematic
approach to the analysis of semen evidence” developed by Blake, Sensabaugh and
Bashinski . The three major steps consisted of locating the stain, estimating the amount
of semen found and genetic analysis of the stain. With the advent of DNA, it seems
possible that one could just cut a stain from a pair of underwear, extract it and generate a
DNA profile. Obtaining the subject’s DNA profile on the underwear, where it shouldn’t
be, should be conclusive proof of guilt. And perhaps it is. However, this analyst, trained
in the “old school” feels that a more thorough analysis is warranted. Acid phosphatase
mapping in locating stains and sperm quantitation of positive stains are important steps
that can only aid the DNA analyst in interpreting the results.

It behooves the forensic biologist to utilize all of the methods available for optimum
semen detection.
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Forensic Detection of Semen I. The Acid Phosphatase Test
Dale L. Laux, M.S.

Attorney General Jim Petro’s Office, Ohio Bureau of Criminal Identification, 4055
Highlander Parkway, Richfield, Ohio 44286

Introduction

Acid phosphatase is an enzyme secreted by the prostate gland that is present in large
amounts in seminal fluid. It, like psa (prostatic specific antigen), is not unique to the
prostate and can be found in other biological fluids including vaginal secretions. It is
therefore considered a presumptive chemical test for the presence of semen and semen
must be confirmed by other means (sperm detection or psa detection using membrane test
systems).

Testing for the presence of acid phosphatase can be extremely helpful however, in
locating semen stains on clothing and for testing swabs from sexual assault cases. A
strong positive reaction generally indicates that semen is present and that further testing
is warranted.

For an excellent review on the history of acid phosphatase detection, see Gaensslen . A
number of testing methods exist for the sampling of items for the presence of acid
phosphatase. The enzymatic breakdown of sodium-a-naphthyl phosphate by acid
phosphatase and the subsequent conversion of o-dianisidine to a colored compound by
the free naphthyl is a recognized test procedure for the detection of semen >. The
Serological Research Institute (SERI) produces a powder they call ap spot test. When the
powder is reconstituted in water, it can be used to screen stains and swabs for the
presence of semen.

The sensitivity and stability of the product are discussed.

Materials and Methods

Sensitivity

Acid phosphatase was obtained from Sigma Chemical Company. The product number
was P-1146, Lot 051K7038 and was isolated from potato. 50 units were purchased,
consisting of 7.5 mg of solid having an activity of 6.7 units/mg (50.25 units). The solid
was dissolved in 200 pL of deionized water. 100 pL of this solution (25 units) was added
to a cotton-tipped swab that was allowed to air dry. 50 pL deionized water was added to
the remaining 100 puL, mixed and 100 pL of this solution (17 units) was added to a



cotton-tipped swab that was allowed to air dry. Subsequent dilutions were made in this
manner resulting in dry cotton-tipped swabs having the following units of acid
phosphatase: 25, 17, 5.6, 1.8, 0.6, 0.2, 0.05 and 0.02.

Testing of these dry swabs was conducted in the following manner. Deionized water was
added to a small piece of Whatman filter paper #3. Each swab was pressed against the
filter paper strongly between thumb and forefinger for ten seconds. A single drop of
freshly prepared SERI ap spot test (Lot 1562) was added to each piece of filter paper and
color changes were recorded after 10 minutes.

Stability

SERI ap spot test (Lot 1562) was prepared fresh daily and used for case analysis. The
reagent was maintained in a small glass dropper bottle protected from light with tape at
room temperature. At the end of the business day (approximately 8 hours), the reagent
was placed in a plastic15 mL Falcon tube and refrigerated. The following morning, fresh
ap spot test was prepared and kept on the lab bench along with the previous preparation.
This procedure was followed for the three remaining days of the week.

Whatman #3 filter paper was moistened and a cotton-tipped swab containing 25 units of
acid phosphatase was pressed to 5 areas of the paper (following the procedure described

previously). The same procedure was followed with 17 units of acid phosphatase.

SERI ap spot test reagent (fresh, 1 day, 2 days, 3 days, 4 days and 5 days old) was added
to the filter paper and color changes were recorded after 10 minutes.

The same methods were followed using SERI ap spot test reagents that were stored
frozen for 1 to 5 days; however, the reagents were not removed from the freezer daily.

Results and Discussion

Sexual assault kits and clothing are routinely submitted to crime laboratories for
examination for the presence of semen. Typically, forensic scientists conduct visual
examinations for stains followed by examination with an alternate light source on
clothing and bedding items. This is generally followed by testing of stains for the
presence of acid phosphatase, an enzyme secreted by the prostate and found in high
levels in semen. Swabs collected from sexual assault survivors are generally tested for
the presence of acid phosphatase followed by tests for the presence of spermatozoa, and
P30 if necessary.

It is customary to test stained areas and swabs collected from the survivor indirectly. In
other words, a transfer method involving wet or dry cotton-tipped swabs or moistened
filter paper applied as an overlay to a stained area or swabbing is employed. As
recommended by Barnett, et.al. >, presumptive test reagents should NEVER be applied
directly to items of evidence.



Following this methodology, experiments were designed to determine the sensitivity of
one acid phosphatase test. The Serological Research Institute (SERI) sells a product they
call ap spot test. It contains sodium-a-naphthyl phosphate and o-dianisidine (Fast Blue
B). If acid phosphatase is present in a sample and a drop of the ap spot test is added, the
enzyme catalyzes the breakdown of sodium-a-naphthyl phosphate producing free
naphthyl that reacts with o-dianisidine producing a purple colored compound.

Results of Sensitivity Tests

Freshly prepared ap spot test gave positive results with acid phosphatase diluted to 0.18
to 0.6 units. A photograph of the results appears in Figure 1.

Figure 1. One drop of ap spot test added to moistened filter paper containing
diluted acid phosphatase (25 to 0.02 units). Positive reaction (purple color change)
obtained at 0.6 units.

Sensabaugh * published results of experiments designed to quantitate the levels of
endogenous and postcoital vaginal acid phosphatase. He standardized data from several
investigators including his data and obtained a range of endogenous vaginal acid
phosphatase of 0.023 to 4.902 units. SERI’s ap spot test would certainly react with these
endogenous levels of acid phosphatase. Hence the presumptive nature of the ap test and
the requirement that the presence of semen be confirmed in another manner.

*One unit will hydrolyze 1.0 pmole of p-nitrophenyl phosphate per minute at pH 4.8 at 37 °C



Results of Stability Tests

The directions supplied with SERI’s ap spot test state to prepare the reagent daily. The
Fast Blue B dye is light sensitive. At room temperature, on the lab bench and in the light,
the ap spot test will begin to turn yellow and brown material will precipitate out.

The results of the stability experiments are shown in Figure 2.

Figure 2. Photograph of filter paper with 25 and 12 units of acid phosphatase and
drops of fresh, 1 day, 2 day, 3 day and 4 day old ap spot test reagent.

A decrease in activity was observed in 1 day old ap spot test reagent, however it still
reacted fairly well. By two days, the activity of the reagent dropped significantly and by
four days, the reagent has lost the ability to detect 25 units of acid phosphatase.

Tests were conducted to determine whether freezing the reagent could enhance stability.
The results of this experiment are shown in Figure 3. As can be seen in Figure 3,
freezing did enhance the stability of the reagent. However, the frozen reagents were not



removed from the freezer and thawed on the laboratory bench daily, but remained in the
freezer.

Figure 3. Varying units of acid phosphatase (25 u, 17 u, 6u and 2 u) deposited on
filter paper to which ap spot test, frozen for various days (fresh, 1 day, 2 days, 5
days), was added.

The ap spot test stored frozen for 5 days worked as well as the freshly prepared reagent.
However, once thawed and left on the lab bench, this reagent would degrade just as fresh
or refrigerated reagent.

Interpretation of the color change indicating a positive result can be subjective. As seen
in Figure 1, a deep, dark purple color change, especially if it occurs rapidly, strongly
indicates the presence of semen and would demand further testing. Light results such as
0.6 to 0.18 units (Figure 1) may be the result of very weak semen stains or endogenous
acid phosphatase levels.

Occasionally, color changes having a tannish hue are found on swabs taken from
survivors, especially rectal swabs. Figure 4 shows one such result. This is a typical
result from rectal and anal swabs and should not be confused with a positive AP reaction.
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AMERICAN SOCIETY OF CRIME LABORATORY DIRECTORS
LABORATORY ACCREDITATION BOARD

June 22, 2016

Bill Gibbens, Manager
Forensic Science Division
Austin Police Department
P.0O. Box 689001

Austin, TX 78768

Dear Mr. Gibbens,

On May 27-28, 2016 and June 6, 2016, ASCLD/LAB technical assessor Jody Koehler participated in an audit
of the Austin Police Department Forensic Science Laboratory DNA Section in cooperation with the Texas
Forensic Science Commission. As a result of the audit, Ms. Koehler identified eight (8) nonconformities to
accreditation requirements. Those nonconformities are listed below to assist you as you make
improvements to your biology program. Please refer to ISO/IEC 17025:2005 and the ASCLD/LAB-
International Supplemental Requirements for the Accreditation of Forensic Science Testing Laboratories
(2011) for the language of the cited requirements.

Nonconformity #1 to ISO/IEC 17025:2005 5.2.1

Previous Technical Leaders have not been properly qualified. Records did not demonstrate that
one had kept abreast of technical developments and technologies utilized in the laboratory.
Duties did not include signing reports or performance of technical reviews but did include making
technical decisions about casework and determining if deviations from the standard operating
procedure are technically justified and authorized. Another previous technical leader, while a
proficiency tested DNA analyst, did not have the depth of technical knowledge to institute
appropriate changes to the training manual or DNA standard operating procedures.

Nonconformity #2 to ISO/IEC 17025:2005 4.9.1 and 4.9.2

Procedures for nonconforming testing work and corrective action are not implemented when the
lab became aware of discrepant testing results after retesting of a DNA swab occurred. In one
example, the laboratory results identify that there is a carry-over contamination event between
the epithelial cell fraction from the victim’s vaginal swab and the epithelial cell fraction from a
penile swab from an unrelated individual. The analyst reported that the victim could not be
excluded from the epithelial cell fraction from the penile swab of the unrelated individual. The
swab was retested by a private laboratory and generated a 2 person mixture where the victim
was excluded. In another example, 10 different cases reviewed there was a reagent blank that
was contaminated. In the reagent blank, there were 8 peaks above the lab’s analytical threshold
of 75 RFU. Peaks ranged in height from 103-744 RFU. The contamination was traced back to the
analyst’s extraction reagents. All results from these cases were reported without an evaluation of
the significance and the acceptability of the data.

ANSI-ASQ National Accreditation Board dba ASCLD/LAB
139 Technology Drive, Suite J, Garner, NC 27529 e Phone (919) 773-2600
Email QualityMatters@ascld-lab.org
ascld-lab.org




Nonconformity #3 to ISO/IEC 17025:2005 5.4.1

In a case there was a deviation in order to utilize the data from this case as a major/minor mixture.
This data was also used for interpretation. The item had a quantity of DNA that was at 0.05025 ng
amplified. This quantity of DNA is lower than the stochastic threshold stated in the APD DNA SOP.
The SOP states that for mixtures (including major/minor) that for DNA quantities amplified below
0.0625, “The entire profile is uninterpretable.” There is no documentation that technically justifies
utilizing this profile for interpretation purposes and or that ensures that data at this quantity is
sufficient for comparison purposes. There is no record that this aspect of the deviation was
authorized.

Nonconformity #4 to ISO/IEC 17025:2005 5.4.5.2 and 5.4.5.3

While the quantification-based stochastic study was validated, the validation is lacking in
robustness and evaluation of fitness for purpose. In the validation study, only 3 samples were
utilized with 9 different dilutions (0.75-0.0029296 ng). Also, for the mixture portion of this
validation, only 3 samples were utilized. Not all dilutions were made correctly as the equipment
used was not appropriate for the volume measured. The validation data was not properly
evaluated as it showed stochastic effects, even when >0.625 ng of DNA was amplified.

Nonconformity #5 to ISO/IEC 17025:2005 5.5.3

There were no instructions for maintenance of the alternate light source to ensure proper
functioning. If the alternate light source is not functioning correctly, there is the possibility that
biological stains may be missed.

Nonconformity #6 to ASCLD/LAB-International Supplemental Requirement for Forensic Science Testing
Laboratories (2011) 5.1.3

The procedure for assessing continued reliability of the AP Spot Reagent does not ensure
performance reliability. The manufacturer’s instruction for the AP Spot Reagent is to “Make fresh
daily”. After preparation and initial reliability checking the reagent has been utilized for up to 1
month. Although analysts utilize the reagent in a quality control procedure each day of use, there
is no supporting validation documentation for what a subjective “4+” result equates to as it relates
to possible loss of reagent performance.

Nonconformity #7 to ASCLD/LAB-International Supplemental Requirement for Forensic Science Testing
Laboratories (2011) 5.2.1.1

While the DNA section has a training program, it does not adequately cover forensic biology
screening and DNA analysis. Through interviews it was determined that the analysts lack general
knowledge on quality assurance procedures such as critical evaluation of data. A lack of
knowledge was also identified regarding general DNA topics such as Hardy-Weinberg and how to
calculate random match probability.

d ANSI-ASQ National Accreditation Board dba ASCLD/LAB
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Nonconformity #8 to ISO/IEC 17025:2005 4.2.1 and 5.4.1

The laboratory’s use of a quantification-based determination of stochastic threshold is not
scientifically valid, nor supported by the forensic community. There are no peer-reviewed journal
articles citing the acceptance of this type of methodology, especially for forensic DNA mixtures.

The laboratory’s review and use of information from suspect or victim reference DNA profiles in
the determination of which loci will be used in statistical calculations is not appropriate.

The current instructions for mixture interpretation are not sufficient to ensure the quality of the
test results. The current procedure allows for inconsistency among the analysts performing
mixture interpretation and is not sufficient to prevent incorrect interpretation.

I was advised prior to the audit that your laboratory had ceased providing DNA test results that involved
mixture interpretation. Subsequent to the audit you contacted me for direction on how to voluntarily
suspend the laboratory’s accreditation in the biology discipline for a temporary period of time. As a result,
the Austin Police Department Forensic Science Laboratory’s scope of accreditation document was
updated to reflect that the biology discipline is no longer accredited. The ASCLD/LAB website has also
been updated to reflect this change. When the above nonconformities have been resolved and you are
ready to extend the laboratory’s scope of accreditation to include the biology discipline, please contact
ASCLD/LAB so that we can determine the appropriate course of action.

If ASCLD/LAB can be of any assistance, please contact myself of Senior Accreditation Program Manager
Laurel Farrell.

Best Regards,

Pamela L. Bordner
Vice President

d ANSI-ASQ National Accreditation Board dba ASCLD/LAB
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Subsequent testing for P30 and spermatozoa was negative. Certainly, these results can’t
be ignored, but the experienced analyst will recognize these as negative results, and not a
true purple color change indicating the presence of semen.

ap Rectal Swab — 10 minutes

Figure 4. Typical results obtained from ap spot test added to filter paper transfer
from a rectal swab. No semen was present on the swab.

Experience cannot be overemphasized and senior forensic biologists should make a habit
of passing on their knowledge to new analysts. Schiff * stated “after 14 year’s (sp)
experience with the AP test, the author has found it to have great merit as a test for the
identification of seminal fluid in the absence of spermatozoa”. He continues, “because he
has used the test qualitatively rather than quantitatively, he has established no arbitrary,
numerical cutoff as to when the test is to be declared positive and when negative”. He
states that the test “is only as dependable as the physician, chemist, or pathologist who
performs it”.

Schiff lists three guidelines that he maintains should be followed in conducting the AP
test:
1. The reagents must be freshly prepared.

He found that the diazo-coupling agent that originally was clear and lightly tinted
began to precipitate after 12 hours. This author has experienced the same result
and recommends that it be prepared fresh daily.



2. The examiner must follow the same protocol in every case.

In other words, press a swab to a piece of filter paper for the same time period
applying the same pressure each and every time. Add the same number of drops
of AP spot test and wait the same length of time each and every time. Developing
consistency in the conducting the test will make the analyst more comfortable in
interpreting the results.

3. The examiner must not deviate from his/her method of reading the test.

After the analyst gains confidence in conducting the test, and performs a
sufficient number of confirmatory tests on various test results, the analyst will
come to realize what is a true positive reaction.

Conclusion

Testing for acid phosphatase remains a valuable presumptive test for the screening of
swabs collected from sexual assault survivors and for the testing of stains found on
clothing and bedding. The experienced forensic biologist knows that all stains that
fluoresce are not necessarily semen and all semen stains do not fluoresce. In addition,
semen is a heterogeneous fluid and portions of a deposited stain will contain various
levels of acid phosphatase, P30 and spermatozoa. Examination of a pair of panties with
an alternate light source and extraction of all the stains that fluoresce followed by psa
analysis may yield semen, however, it may not, and it does not appear to this author to be
the best use of time and expenses. Acid phosphatase mapping is an inexpensive and
quick method for screening such stains.

Years ago, forensic biologists (serologists) were taught what was termed “a systematic
approach to the analysis of semen evidence” developed by Blake, Sensabaugh and
Bashinski . The three major steps consisted of locating the stain, estimating the amount
of semen found and genetic analysis of the stain. With the advent of DNA, it seems
possible that one could just cut a stain from a pair of underwear, extract it and generate a
DNA profile. Obtaining the subject’s DNA profile on the underwear, where it shouldn’t
be, should be conclusive proof of guilt. And perhaps it is. However, this analyst, trained
in the “old school” feels that a more thorough analysis is warranted. Acid phosphatase
mapping in locating stains and sperm quantitation of positive stains are important steps
that can only aid the DNA analyst in interpreting the results.

It behooves the forensic biologist to utilize all of the methods available for optimum
semen detection.
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AMERICAN SOCIETY OF CRIME LABORATORY DIRECTORS
LABORATORY ACCREDITATION BOARD

June 22, 2016

Bill Gibbens, Manager
Forensic Science Division
Austin Police Department
P.0O. Box 689001

Austin, TX 78768

Dear Mr. Gibbens,

On May 27-28, 2016 and June 6, 2016, ASCLD/LAB technical assessor Jody Koehler participated in an audit
of the Austin Police Department Forensic Science Laboratory DNA Section in cooperation with the Texas
Forensic Science Commission. As a result of the audit, Ms. Koehler identified eight (8) nonconformities to
accreditation requirements. Those nonconformities are listed below to assist you as you make
improvements to your biology program. Please refer to ISO/IEC 17025:2005 and the ASCLD/LAB-
International Supplemental Requirements for the Accreditation of Forensic Science Testing Laboratories
(2011) for the language of the cited requirements.

Nonconformity #1 to ISO/IEC 17025:2005 5.2.1

Previous Technical Leaders have not been properly qualified. Records did not demonstrate that
one had kept abreast of technical developments and technologies utilized in the laboratory.
Duties did not include signing reports or performance of technical reviews but did include making
technical decisions about casework and determining if deviations from the standard operating
procedure are technically justified and authorized. Another previous technical leader, while a
proficiency tested DNA analyst, did not have the depth of technical knowledge to institute
appropriate changes to the training manual or DNA standard operating procedures.

Nonconformity #2 to ISO/IEC 17025:2005 4.9.1 and 4.9.2

Procedures for nonconforming testing work and corrective action are not implemented when the
lab became aware of discrepant testing results after retesting of a DNA swab occurred. In one
example, the laboratory results identify that there is a carry-over contamination event between
the epithelial cell fraction from the victim’s vaginal swab and the epithelial cell fraction from a
penile swab from an unrelated individual. The analyst reported that the victim could not be
excluded from the epithelial cell fraction from the penile swab of the unrelated individual. The
swab was retested by a private laboratory and generated a 2 person mixture where the victim
was excluded. In another example, 10 different cases reviewed there was a reagent blank that
was contaminated. In the reagent blank, there were 8 peaks above the lab’s analytical threshold
of 75 RFU. Peaks ranged in height from 103-744 RFU. The contamination was traced back to the
analyst’s extraction reagents. All results from these cases were reported without an evaluation of
the significance and the acceptability of the data.
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Nonconformity #3 to ISO/IEC 17025:2005 5.4.1

In a case there was a deviation in order to utilize the data from this case as a major/minor mixture.
This data was also used for interpretation. The item had a quantity of DNA that was at 0.05025 ng
amplified. This quantity of DNA is lower than the stochastic threshold stated in the APD DNA SOP.
The SOP states that for mixtures (including major/minor) that for DNA quantities amplified below
0.0625, “The entire profile is uninterpretable.” There is no documentation that technically justifies
utilizing this profile for interpretation purposes and or that ensures that data at this quantity is
sufficient for comparison purposes. There is no record that this aspect of the deviation was
authorized.

Nonconformity #4 to ISO/IEC 17025:2005 5.4.5.2 and 5.4.5.3

While the quantification-based stochastic study was validated, the validation is lacking in
robustness and evaluation of fitness for purpose. In the validation study, only 3 samples were
utilized with 9 different dilutions (0.75-0.0029296 ng). Also, for the mixture portion of this
validation, only 3 samples were utilized. Not all dilutions were made correctly as the equipment
used was not appropriate for the volume measured. The validation data was not properly
evaluated as it showed stochastic effects, even when >0.625 ng of DNA was amplified.

Nonconformity #5 to ISO/IEC 17025:2005 5.5.3

There were no instructions for maintenance of the alternate light source to ensure proper
functioning. If the alternate light source is not functioning correctly, there is the possibility that
biological stains may be missed.

Nonconformity #6 to ASCLD/LAB-International Supplemental Requirement for Forensic Science Testing
Laboratories (2011) 5.1.3

The procedure for assessing continued reliability of the AP Spot Reagent does not ensure
performance reliability. The manufacturer’s instruction for the AP Spot Reagent is to “Make fresh
daily”. After preparation and initial reliability checking the reagent has been utilized for up to 1
month. Although analysts utilize the reagent in a quality control procedure each day of use, there
is no supporting validation documentation for what a subjective “4+” result equates to as it relates
to possible loss of reagent performance.

Nonconformity #7 to ASCLD/LAB-International Supplemental Requirement for Forensic Science Testing
Laboratories (2011) 5.2.1.1

While the DNA section has a training program, it does not adequately cover forensic biology
screening and DNA analysis. Through interviews it was determined that the analysts lack general
knowledge on quality assurance procedures such as critical evaluation of data. A lack of
knowledge was also identified regarding general DNA topics such as Hardy-Weinberg and how to
calculate random match probability.

d ANSI-ASQ National Accreditation Board dba ASCLD/LAB
ANARB 139 Technology Drive, Suite J, Garner, NC 27529 & Phone (919) 773-2600
Email QualityMatters@ascld-lab.org
ascld-lab.org




Nonconformity #8 to ISO/IEC 17025:2005 4.2.1 and 5.4.1

The laboratory’s use of a quantification-based determination of stochastic threshold is not
scientifically valid, nor supported by the forensic community. There are no peer-reviewed journal
articles citing the acceptance of this type of methodology, especially for forensic DNA mixtures.

The laboratory’s review and use of information from suspect or victim reference DNA profiles in
the determination of which loci will be used in statistical calculations is not appropriate.

The current instructions for mixture interpretation are not sufficient to ensure the quality of the
test results. The current procedure allows for inconsistency among the analysts performing
mixture interpretation and is not sufficient to prevent incorrect interpretation.

I was advised prior to the audit that your laboratory had ceased providing DNA test results that involved
mixture interpretation. Subsequent to the audit you contacted me for direction on how to voluntarily
suspend the laboratory’s accreditation in the biology discipline for a temporary period of time. As a result,
the Austin Police Department Forensic Science Laboratory’s scope of accreditation document was
updated to reflect that the biology discipline is no longer accredited. The ASCLD/LAB website has also
been updated to reflect this change. When the above nonconformities have been resolved and you are
ready to extend the laboratory’s scope of accreditation to include the biology discipline, please contact
ASCLD/LAB so that we can determine the appropriate course of action.

If ASCLD/LAB can be of any assistance, please contact myself of Senior Accreditation Program Manager
Laurel Farrell.

Best Regards,

Pamela L. Bordner
Vice President

d ANSI-ASQ National Accreditation Board dba ASCLD/LAB
Am 139 Technology Drive, Suite J, Garner, NC 27529 e Phone (919) 773-2600
Email QualityMatters@ascld-lab.org
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Austin Police Department

City of Austin: Founded by Congress, Republic of Texas, 1839
P.O. Box 689001, Austin, Texas 78768-9001 Telephone (512) 974-5000
www.cityofaustin.org/police

June 13, 2016

Pam Bordner, Vice President
ASCLD/LAB

139 J Technology Drive
Garner, NC 27529

Dear Mrs. Bordner,

The Austin Police Department Forensic Science Division — DNA Laboratory recently
participated in an audit conducted by the Texas Forensic Science Commission. As a
result several concerns surfaced that must be evaluated and/or remediated.

This letter is to notify ASCLD/LAB that the Austin Police Department Forensic Science
Division is voluntarily discontinuing the Biology (DNA-Nuclear and Body Fluid
Identification) services until these issues have been fully resolved.

Once corrective action has been completed we will request reinstatement of this
category of testing to our accreditation scope.

If you require additional information please do not hesitate to contact me.

Thank you for your assistance in this matter.

Respectfully,

ART ACEVEDO
Chief of Police

Keeping you, your family and our community safe.
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STATEMENT OF ROBERT SMITH CONCERNING DIANA MORALES

On May 4, 2016, it was brought to my attention that APD analyst Diana Morales had issued a report on a
case that may have used information that was under APD'’s internal threshold guidelines. The case was
currently being tried in the 167" District Court. (State v McGee, APD 2014-2411989; L-1409568}. |
returned to the office, had a brief conversation with Brandon Grunewald about the facts, and headed up
to court to check status. The APD serology witness was testifying in the trial when | arrived, and Diana
Morales was in the hallway waiting. Brandon and | met with Diana in the small conference room to
discuss her findings before she testified.

APD has an internal SOP stating that mixtures below a quant value 0.0625 should be called as unable to
determine. From the bench notes it appears that the stain in question {Iltem 1.3) had a quant of
0.00335. We asked Diana how she was able to report findings on a stain since it was below the 0.0625
threshold. She looked through her file for several minutes, did some work on her calculator, and
ultimately called someone else in the lab. (Identified as Clair McKenna to Brandon and 1). After she hung
up she demonstrated how if you multiply 0.00335 by 30, the amount would be 1.005 ~ clearly above
threshold. |asked her why she would muitiply the number by 30 as it is clearly a number preprinted on
the form and she answered something | could not understand or follow. Not knowing any better, we
excused ourselves to check in with Jody Koehler from DPS and were told Diana’s answer was not a
scientifically valid approach to the issue. We decided to get all the people on a conference call to hash
out the problem.

The next morning, { participated in a conference call with Diana, Jody Koehler, and others where this
issue was discussed. Diana’s approach seemed to center around the fact that Jeff Sailus had signed a
deviation memo allowing the mixture to be interpreted even though one of the ioci was inconclusive
and would not be used in the interpretation. The deviation memo did not address using a profile from a
quant that was below threshold. When Brandon asked her why she told us something different the day
before, she said she had not understood the question we were asking.

Diana had shown me the deviation memo the day before while Brandon was on the phone with Jody
Koehler, but since it did not address quant based ST | did not think it applied.

Robert Smith
Assistant District Attorney, Travis County
Date: May 5, 2016




STATEMENT OF BRANDON GRUNEWALD CONCERNING DIANA MORALES

On May 4", 2016, I received a phone call from Lynn Garcia with the Texas Forensic Science
Commission (TFSC) raising concerns that the Austin Police Department DNA lab (APD)} may not
have followed their Standard Operating Procedure (SOP) in particular case. After discussing this
issue with her, I realized that the case she was referencing was currently being tried to a jury in the
167" District Court. This information came to Lynn Garcia from Jody Koehler with the Department
of Public Safety (DPS), who had been asked to review the case. This issue raised a concern that the
APD DNA lab reached a conclusion on a sample below their quant-based stochastc threshold. Jody
informed me that according to APD’s own SOPs, this sample should have been labeled
uninterpretable. I contacted Robert Smith, Trial Director, and informed him of the situation. Robert
Smith and [ then proceed to the 167" where Dianna Morales, the APD lab analyst on the case, was
waiting to testify. Robert and I met with Dianna and asked her to explain how she was able to reach
a conclusion on this sample. She initially calculated the quantity by taking .00335 and muldplying it
by 15 (the amount of DNA amplified), which gave a result of .05025. She did this numerous times,
still reaching the result of .05025, which fell below APD’s established quant-based stochastic
threshold of .0625. She then called Claire McKenna, who conducted the technical review of this
case, to consult with her. After Dianna spoke with Claire, we were informed that APD validated
their quant based stochastic threshold by using the amount of available DNA, not the amount of
amplified DNA. This changed the multiplier from 15 (the amount of DNA amplified) to 30 (the
amount of DNA available), resulting in a quant of .1005. T called Jody Koehler and informed her of
what I was told. It was her opinion that if this is the method that APD used to validate their quant
based stochastic threshold then the current SOP itself was not supportable.

On May 5™, 2016, at my request, a conference call that included Dianna Morales, Bill
Gibbons, Cmdr. Nick Wright, jody Koehler and Lynn Garcia was held. On that phone call Dianna
Morales stated that she had sought and received a deviation from her SOP to allow her to treat the
sample as a major contributor. The deviation request does not address analyzing a sample below
quant based stochastic threshold. In response to this being pointed out, Dianna Morales stated that
the former technical leader, Jeff Salius, must have been aware that the sample was below .0625
because he would have reviewed the case file, and still approved that deviation. She also stated that
the .0625 quant based stochastic threshold was a “guideline.”

When I asked Dianna Morales why she was now saying the deviation she requested allowed
her to reach this conclusion, she stated that she did not understand my question from the previous

"Brandon Grunewald
Asststant District Attorney, Travis County
Date: May 5, 2016
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Notice of Amendment of the FBI’s STR Population Data Published in 1999 and 2001

Recently, new amplification kits that expand the number of loci in a multiplex reaction have become
commercially available. To establish allele distributions for the additional loci, the FBI Laboratory
retyped population samples that were originally genotyped using AmpFISTR Profiler Plus, COfiler,
Identifiler (Thermo Fisher Scientific, South San Francisco, CA) and/or GenePrint PowerPlex (Promega
Corp., Madison, WI) (1,2) using GlobalFiler (Thermo Fisher Scientific) and PowerPlex Fusion (Promega
Corp.) (3). During a comparison of over 1100 DNA profiles from African Americans, Caucasians,
Southwest Hispanics, Bahamians, Jamaicans, Trinidadians, Filipinos and Chamorros in the original (4,5)
and new studies (3), genotyping discrepancies were discovered. Electronic genotype data
corresponding to the published allele frequencies are not available for the Southeast Hispanic, Apache,
Navaho and Minnesota Native American populations (6), as well as Filipino and Chamorro populations
(except for D251338 and D195433) (7). Genotypes from these populations thus could not be assessed
for concordance.

The discrepancies discovered were attributable to (a) human error, typically due to manual data editing
and recording, and (b) technological limitations (e.g., insufficient resolution for distinguishing
microvariants using polyacrylamide gel electrophoresis). The published genotype data (3,4) from which
allele frequencies were calculated also include sample or data processing errors (e.g., genotype
duplications).

Allele frequencies cited across these publications (1,2) have been used by the FBI and many forensic
laboratories for calculating match statistics in criminal investigations and other types of human
identification applications since 1999. Given that statistical estimates based on these data have been
included in thousands of laboratory reports and testimonies, the FBI Laboratory believes the
discrepancies require acknowledgement. The FBI Laboratory has submitted an erratum notice, which is
scheduled to appear in the July issue of the Journal of Forensic Science (please see
http://onlinelibrary.wiley.com/doi/10.1111/1556-4029.12806/abstract for an online version). This article
describes these errors and their effect on profile probability calculations. Empirical testing described in

this publication supports that any discrepancy between profile probabilities calculated using the original
and corrected data is expected to be less than a factor of two in a full profile. The FBI Laboratory is
additionally providing herein the amended allele frequency tables for use by anyone interested in
performing comparisons between the multi-locus profile probabilities calculated using the previously
published data and the amended allele frequencies.

If you have any questions, please contact the FBI’s DNA Support Unit at 703-632-7572.
African American Amended Allele Frequency Table
Caucasian Amended Allele Frequency Table

Southwestern Hispanic Amended Allele Frequency Table
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Bahamian Amended Allele Frequency Table
Jamaican Amended Allele Frequency Table
Trinidadian Amended Allele Frequency Table
Chamorro Amended Allele Frequency Table

Filipino Amended Allele Frequency Table
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African American Amended Allele Frequencies

Allele D351358 | VWA FGA D8S1179 | D21S11 | D18S51 | D5S818 | D13S317 | D75820 | CSF1PO TPOX THO1 | D16S539 | D2S1338 | D19S433 | Allele
6 0.0861| 0.1095 6
7 0.0028 0.0071] 0.0429| 0.0215| 0.4405 7
8 0.0028 0.0500| 0.0335| 0.1738| 0.0857| 0.3684| 0.1857| 0.0359 8
9 0.0056 0.0139| 0.0279| 0.1571| 0.0333| 0.1818| 0.1452| 0.1986 9

9.3 0.1048 9.3
10 0.0250 0.0639| 0.0503| 0.3238| 0.2714| 0.0933| 0.0143| 0.1100 0.0150 10
<11 0.0056 <11
11 0.0028 0.0361 0.0056| 0.2611| 0.2374| 0.2238| 0.2048| 0.2249 0.2943 0.0689 11
<12 0.0048 <12
12 0.0024 0.1083 0.0587| 0.3556| 0.4832| 0.0905| 0.3000| 0.0239 0.1866 0.1138 12
12.2 0.0808| 12.2
13 0.0119| 0.0056 0.2222 0.0559| 0.2444| 0.1257| 0.0190| 0.0548 0.1651 0.2964 13
13.2 0.0056 0.0509| 13.2
14 0.1214| 0.0667 0.3333 0.0642| 0.0056| 0.0391| 0.0048| 0.0071 0.0096 0.1946 14
14.2 0.0539| 14.2
15 0.2905| 0.2361 0.2139 0.1676 0.0028 0.0419 15
15.2 0.0389| 15.2
16 0.3071| 0.2694 0.0444 0.1872 0.0449| 0.0210 16
>16 0.0028 >16
16.2 0.0180| 16.2
17 0.2000f 0.1833 0.0083 0.1620 0.1018 17
17.2 0.0028 0.0030| 17.2
18 0.0548| 0.1361| 0.0083 0.1313 0.0659 18
18.2 0.0083 0.0030| 18.2
19 0.0048| 0.0722] 0.0528 0.0782 0.1377 19
>19 0.0024 >19
19.2 0.0028 19.2
20 0.0278| 0.0722 0.0559 0.0629 20
21 0.1250 0.0112 0.1527 21
22 0.2250 0.0056 0.1377 22

22.2 0.0056 22.2
23 0.1250 0.0056 0.0988 23
24 0.1861 0.0928 24

24.2 0.0028 24.2
25 0.1000 0.0838 25
26 0.0361 0.0028 0.0210 26
27 0.0222 0.0615 27
28 0.0167 0.2151 28
29 0.0056 0.1899 29

29.3 0.0028 29.3
30 0.0028 0.1788 30

30.2 0.0028 0.0084 30.2
31 0.0922 31

31.2 0.0754 31.2
32 0.0084 32

32.2 0.0698 32.2
33 0.0084 33

33.2 0.0335 33.2
34 0.0084 34

34.2 0.0028 34.2
35 0.0279 35
36 0.0056 36
37 0.0056 37

Allele D351358| VWA FGA D8S1179 | D21S11 | D18S51 | D5S5818 | D13S317 | D7S820 | CSF1PO TPOX THO1 | D16S539 | D251338 | D195433 | Allele
N 210 180 180 180 179 179 180 179 210 210 209 210 209 167 167




Caucasian Amended Allele Frequencies

Allele D3S1358| VWA FGA | D8S1179| D21S11 | D18S51 | D5S818 | D13S317| D7S820 | CSF1PO | TPOX THO1 | D165539| D251338| D195433| Allele
6 0.0025 0.2252 6
7 0.0173| 0.0025 0.1733 7
8 0.0179 0.0995| 0.1634| 0.0050| 0.5470| 0.1262| 0.0199 8
8.3 0.0025 8.3
9 0.0102 0.0308| 0.0765| 0.1460| 0.0198| 0.1238| 0.1658| 0.1045 9
9.3 0.3045 9.3
10 0.1020 0.0487| 0.0510, 0.2896| 0.2525| 0.0371| 0.0025| 0.0647 10
10.3 0.0025 10.3
<11 0.0128 <11
11 0.0587 0.0128| 0.4103| 0.3214| 0.2030] 0.2995| 0.2550 0.2736 11
12 0.1454 0.1276] 0.3538| 0.3061| 0.1411] 0.3267| 0.0371 0.3383 0.1086 12
12.2 0.0066| 12.2
13 0.0025| 0.0051 0.3393 0.1224| 0.1462| 0.1097| 0.0297| 0.0718 0.1642 0.2829 13
13.2 0.0263| 13.2
14 0.1386| 0.1020 0.2015 0.1735| 0.0077| 0.0357| 0.0074| 0.0149 0.0323 0.3355 14
14.2 0.0033| 14.2
15 0.2475| 0.1122 0.1097 0.1276| 0.0026 0.0050 0.0025 0.1349 15
15.2 0.0263| 15.2
16 0.2327| 0.2015 0.0128 0.1071 0.0296| 0.0428 16
16.2 0.0263| 16.2
17 0.2104| 0.2628 0.0026 0.1556 0.1941 17
17.2 0.0033| 17.2
18 0.1634| 0.2219, 0.0306 0.0918 0.0526 18
18.2 0.0033| 18.2
19 0.0050| 0.0842| 0.0561 0.0357 0.1447 19
20 0.0102| 0.1454 0.0255 0.1546 20
20.2 0.0026 20.2
21 0.1735 0.0051 0.0197 21
22 0.1888 0.0026 0.0296 22
22.2 0.0102 22.2
23 0.1582 0.1349 23
24 0.1378 0.1217 24
24.2 0.0051 24.2
25 0.0689 0.0954 25
26 0.0179 0.0230 26
27 0.0102 0.0459 27
28 0.1658 28
29 0.1811 29
30 0.2321 30
30.2 0.0383 30.2
31 0.0714 31
31.2 0.1020 31.2
32 0.0153 32
32.2 0.1097 32.2
33.2 0.0306 33.2
35.2 0.0026 35.2
Allele D351358 [VWA FGA D851179 |D21S11 |D18S51 |D5S818 |D13S317 |[D7S820 |CSF1PO |TPOX THO1 D165539 |D251338 |D195433 | Allele
N 202 196 196 196 196 196 195 196 202 202 202 202 201 152 152




Southwest Hispanic Amended Allele Frequencies

Allele D3S1358| VWA FGA | D8S1179| D21S11 | D18S51 | D5S818 | D13S317| D7S820 | CSF1PO | TPOX THO1 | D165539| D251338| D195433| Allele
5 0.0024 5
6 0.0024 0.0048| 0.2321 6
7 0.0616 0.0215| 0.0024| 0.0048| 0.3373 7
8 0.0025 0.0025| 0.0665| 0.0981 0.5550| 0.0813| 0.0168 8
9 0.0025 0.0542| 0.2192| 0.0478| 0.0072| 0.0335| 0.1029| 0.0793 0.0035 9
9.3 0.2416 9.3
10 0.0936 0.0640| 0.1010, 0.3062| 0.2536| 0.0335| 0.0024| 0.1755 10
<11 0.0049 <11
11 0.0025 0.0616 0.0123| 0.4261| 0.2020| 0.2895| 0.2656| 0.2727 0.3149 0.0035 11
12 0.1207 0.1059| 0.2882| 0.2167| 0.1914| 0.3923| 0.0933 0.2885 0.0563 12
12.2 0.0211] 12.2
13 0.0024 0.3251 0.1700| 0.0961| 0.1379| 0.0383| 0.0646| 0.0024 0.1010 0.1620 13
13.2 0.1092| 13.2
14 0.0789| 0.0616 0.2463 0.1700| 0.0049| 0.0567| 0.0048| 0.0096 0.0240 0.3204 14
14.2 0.0458| 14.2
15 0.4258| 0.0714 0.1158 0.1379] 0.0025 0.0048 0.1197 15
15.2 0.0810| 15.2
16 0.2656| 0.3645 0.0246 0.1158 0.0176| 0.0423 16
16.2 0.0352) 16.2
17 0.1268| 0.2217 0.0074 0.1379 0.2218 17
18 0.0837| 0.1946|, 0.0025 0.0517 0.0423 18
19 0.0144| 0.0714| 0.0813 0.0369 0.2606 19
>19 0.0024 >19
20 0.0123| 0.0690 0.0172 0.1408 20
20.2 0.0025 20.2
21 0.1305 0.0197 0.0106 21
21.2 0.0025 21.2
22 0.1773 0.0074 0.0704 22
>22 0.0123 >22
22.2 0.0049 22.2
23 0.1404 0.1232 23
23.2 0.0074 23.2
24 0.1256 0.0669 24
24.2 0.0025 24.2
25 0.1379 0.0387 25
26 0.0837 0.0070 26
27 0.0320 0.0099 27
28 0.0025 0.0690 28
29 0.2044 29
29.2 0.0025 29.2
30 0.3300 30
30.2 0.0320 30.2
31 0.0690 31
31.2 0.0862 31.2
32 0.0123 32
32.2 0.1355 32.2
33.2 0.0419 33.2
34.2 0.0049 34.2
Allele D351358| VWA FGA | D8S1179| D21S11 | D18S51 | D5S818 | D13S317| D75820 | CSF1PO | TPOX THO1 | D16S539| D251338| D195433| Allele
N 209 203 203 203 203 203 203 203 209 209 209 209 208 142 142




Bahamian Amended Allele Frequencies

Allele D35S1358 VvWA FGA |D8S1179| D21S11 [ D18S51 | D55818 | D13S317( D7S820 | CSF1IPO | TPOX THO1 |D16S539| Allele
5 0.0032 5
6 0.0032| 0.0673| 0.1538 6
7 0.0031| 0.0126| 0.0641| 0.0256| 0.3846 7
8 0.0723| 0.0220| 0.1541| 0.0577| 0.3237| 0.2276| 0.0385 8
9 0.0032 0.0094| 0.0314| 0.1258| 0.0481| 0.2212| 0.1282| 0.2147 9

9.3 0.0897 9.3
10 0.0194 0.0597| 0.0252| 0.3396| 0.2340| 0.0897| 0.0128| 0.0994 10
<11 0.0097 <11
11 0.0094 0.0516 0.0097| 0.2390, 0.3050| 0.2201| 0.2244| 0.2372 0.3013 11

11.3 0.0031 11.3
12 0.1290 0.0484| 0.3711) 0.3994| 0.1195| 0.2853| 0.0353 0.1731 12
13 0.0283 0.1903 0.0516| 0.2264| 0.1604| 0.0252| 0.0705 0.1442 13

13.2 0.0032 13.2
14 0.0742| 0.0629 0.3387 0.0452| 0.0157|, 0.0535 0.0096 0.0256 14
15 0.3194| 0.1541 0.1839 0.1548| 0.0063 0.0032 0.0032 15

15.2 0.0032 0.0032 15.2
16 0.3387| 0.2642 0.0613 0.1645 16
17 0.1968| 0.2013 0.0226 0.1871 17

<18 0.0129 <18
18 0.0645| 0.1824 0.1258 18

18.2 0.0129 18.2
19 0.0032| 0.0723| 0.0581 0.0968 19
20 0.0252| 0.0742 0.0484 20
21 0.1129 0.0226 21

21.2 0.0032 0.0032 21.2
22 0.1452 0.0258 22

22.3 0.0032 22.3
23 0.1774 23
24 0.1968 24

24.3 0.0065 24.3
25 0.0968 25
26 0.0323 26
27 0.0516 0.0710 27
28 0.0097 0.2226 28
29 0.0065 0.1742 29
30 0.1774 30

>30 0.0065 >30

30.2 0.0097 30.2

30.3 0.0032 30.3
31 0.0935 31

31.2 0.0484 31.2
32 0.0194 32

32.2 0.0968 32.2
33 0.0032 33

33.2 0.0387 33.2
34 0.0097 34

34.2 0.0032 34.2
35 0.0226 35

Allele D351358| VvWA FGA |D8S1179| D21S11 | D18S51 | D5S818 | D13S317| D7S820 | CSF1PO | TPOX THO1 |D16S539| Allele
N 155 159 155 155 155 155 159 159 159 156 156 156 156




Jamaican Amended Allele Frequencies

Allele D351358| VvWA FGA |D8S1179| D21S11 | D18S51 | D55818 | D13S317| D75820 | CSF1PO | TPOX THO1 |D16S539| Allele
5 0.0024 5
6 0.0041 0.0673| 0.1394 6
7 0.0020| 0.0061| 0.0481| 0.0313| 0.3558 7
8 0.0533| 0.0205| 0.1988| 0.0625| 0.3822| 0.2548| 0.0340 8
9 0.0077 0.0102| 0.0246| 0.1393| 0.0313| 0.2644| 0.1587| 0.2087 9

9.3 0.0841 9.3
10 0.0129 0.0553| 0.0246| 0.3443| 0.2716| 0.0745| 0.0048| 0.1092 10
10.1 0.0020 10.1
<11 0.0026 <11
11 0.0041 0.0309 0.0052| 0.2049, 0.2766| 0.1844| 0.2332] 0.1538 0.3131 11
12 0.0052 0.1160 0.0438| 0.3996, 0.4549| 0.1025| 0.2933| 0.0264 0.1869 12
13 0.0155| 0.0082 0.2139 0.0258| 0.2561| 0.1434| 0.0123| 0.0529 0.1383 13

13.2 0.0052 13.2

14 0.0670| 0.0738 0.3273 0.0412| 0.0143| 0.0533| 0.0061| 0.0072 0.0097 14
14.2 0.0026 14.2
15 0.3376| 0.2275 0.2165 0.1572| 0.0061 15
15.2 0.0026 15.2
16 0.3067| 0.2910 0.0670 0.1907 16
17 0.2113| 0.1824 0.0052 0.1830 17
<18 0.0077 <18
18 0.0464| 0.1311 0.0026 0.1237 18
18.2 0.0206 18.2
19 0.0077| 0.0533| 0.0670 0.0954 19
19.2 0.0077 19.2
20 0.0225| 0.0464 0.0696 20
21 0.0061| 0.0747 0.0284 21

21.2 0.0026 21.2
22 0.1881 0.0155 22
23 0.1959 0.0052 23
24 0.1469 0.0026 24

24.3 0.0026 0.0026 24.3
25 0.1160 25
26 0.0412 26
27 0.0515 0.0644 27
28 0.0155 0.2732 28
29 0.0077 0.1830 29
30 0.1649 30

>30 0.0103 >30

30.2 0.0180 30.2
31 0.0644 31

31.2 0.0490 31.2
32 0.0155 32
32.1 0.0026 32.1
32.2 0.0619 32.2
33 0.0052 33
33.2 0.0309 33.2
34 0.0077 34
34.2 0.0026 34.2
35 0.0412 35
36 0.0103 36
37 0.0026 37

Allele D351358| vWA FGA |D8S1179| D21S11 | D18S51 | D5S818 | D13S317| D7S820 | CSF1PO | TPOX THO1 |D16S539| Allele
N 194 244 194 194 194 194 244 244 244 208 208 208 206




Trinidadian Amended Allele Frequencies

Allele D351358| VvWA FGA |D8S1179| D21S11 | D18S51 | D55818 | D13S317| D75820 | CSF1PO | TPOX THO1 |D16S539| Allele
5 0.0061 5
6 0.0976| 0.1829 6
7 0.0118 0.0060| 0.0671| 0.0122|, 0.3110 7
8 0.0063 0.0235| 0.0536| 0.2083| 0.0549| 0.3232| 0.2073| 0.0610 8
9 0.0294| 0.0476| 0.1131| 0.0244| 0.1646| 0.2073| 0.1646 9

9.3 0.0732 9.3
10 0.0500 0.1529| 0.0536| 0.3333| 0.2744| 0.0671| 0.0122| 0.1280 10
<11 0.0064 <11
11 0.0059 0.0750 0.0256| 0.2941| 0.2798| 0.2202| 0.2134| 0.2866 0.2866 11
12 0.1563 0.0833| 0.3235| 0.3214| 0.1012| 0.2744| 0.0488 0.1829 12
13 0.0059 0.2250 0.0962| 0.1353| 0.1607| 0.0179| 0.0793 0.1402 13

13.2 0.0064 13.2

13.3 0.0061| 13.3
14 0.0563| 0.0882 0.2500 0.1090| 0.0235, 0.0833 0.0122 0.0305 14
15 0.3125| 0.1412 0.1813 0.1538 15
16 0.3188| 0.2941 0.0563 0.2051| 0.0059 16
17 0.2000| 0.2647 0.0513 17
18 0.1125| 0.1353| 0.0125 0.0577 18
19 0.0471| 0.0563 0.0962 19
20 0.0176| 0.0938 0.0705 20
21 0.1000 0.0385 21
22 0.1688 22
23 0.1625 23
24 0.2063 24
25 0.1063 25
26 0.0438 26
27 0.0188 0.0625 27
28 0.0125 0.2250 28
29 0.0063 0.2000 29

29.2 0.0063 29.2
30 0.1750 30

>30 0.0125 >30

30.2 0.0125 30.2
31 0.0500 31

31.2 0.0813 31.2
32 0.0313 32

32.2 0.0688 32.2
33 0.0063 33

33.2 0.0500 33.2
34 0.0188 34
35 0.0125 35

Allele D351358| VvWA FGA |D8S1179| D21S11 | D18S51 | D5S818 | D13S317| D7S820 | CSF1PO | TPOX THO1 |D16S539| Allele
N 80 85 80 80 80 78 85 84 84 82 82 82 82




Chamorro Amended

Allele Frequencies

Allele D251338|D195433| Allele
12 0.0347 12
12.2 0.0139| 12.2
13 0.3542 13
13.2 0.0417| 13.2
14 0.2292 14
14.2 0.0972| 14.2
15 0.0903 15
15.2 0.0972| 15.2
16 0.0278 16
16.2 0.0139| 16.2
17 0.1042 17
17.2 0.0278| 17.2
18 0.0833 18
19 0.1875 19
20 0.1111 20
21 0.0139 21
22 0.0972 22
23 0.1736 23
24 0.1319 24
25 0.0556 25
26 0.0069 26
27 0.0069 27
Allele D251338|D19S433| Allele

N 72 72




Filipino Amended Allele

Frequencies
Allele D2S1338| D19S433| Allele
12 0.0286 12
13 0.2857 13
13.2 0.0357 13.2
14 0.1571 14
14.2 0.0500 14.2
15 0.1071 15
15.2 0.2500 15.2
16 0.0286| 0.0143 16
16.2 0.0643 16.2
17 0.0786 17
17.2 0.0071 17.2
18 0.0571 18
19 0.2214 19
20 0.0786 20
21 0.0286 21
22 0.0643 22
23 0.1357 23
24 0.2643 24
25 0.0357 25
26 0.0071 26
Allele D2S1338|D19S433| Allele
N 70 70
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Validation Summary: ID Plus EXCEL PopStats Template v1.2

1. Purpose
In May of 2015, the FBI CODIS unit notified all CODIS laboratories of errors found in

the population database data published in the Journal of Forensic Sciences Population
data on the thirteen CODIS core short tandem repeat loci in African Americans, U.S.
Caucasians, Hispanics, Bahamians, Jamaicans and Trinidadians, Journal of Forensic
Sciences 1999 44(6):1277-86 2. This population data was used to build the allele
frequency tables in the FBI’s Popstats database which HCIFS subsequently used to build
the in-house 1D Plus EXCEL Popstats template.

Corrected allele frequencies were provided as well as a pre-publication copy of the
erratum notice to be published in Journal of Forensic Science in July 2015°.

The purpose of this performance check was to update the EXCEL Popstats Template with
the corrected allele frequencies as well as to evaluate the impact of the errors with a
comparison of corrected and original allele frequencies®.

2. Materials
ID Plus EXCEL PopStats Template v1.1
ID Plus EXCEL PopStats Template v1.2

3. Procedure

Allele frequencies for the 1999 Caucasian (CAU), African American (AA), and South
West Hispanics (SWH) population databases were compared to the amended 2015 data
released by the FBI. Changes to Fraction (allele frequency), Minimum Allele Frequency,
Allele counts, or Total Samples were documented and a list of every affected allele was
compiled and verified by a second analyst. The updated allele frequencies were
incorporated into the ID PLUS Excel PopStats Template v1.2. The allele frequency
changes were verified by a second analyst.

One hundred alleles were affected by the 2015 FBI corrections (data not shown, see
Forensic Genetics\DNA\Compliance Group\Amended FBI STR 2015\DNA\Profiles
Tested.xlsm). The difference in the frequencies between the original and corrected
values was calculated as well as the difference in p” values, homozygous single source
values (p® + p(1-p)8, and the 2p portion of a 2pq heterozygote single source,

Five profiles were initially created to test genotype frequencies for profiles containing
alleles with the most significant differences. The five profiles included three with a
single allele, one with seven loci and one full simulated single source profile including all
10 of the alleles with the largest observable frequency changes. Random match
probabilities (RMP) were calculated using both original and corrected allele frequencies.

An expanded group of 15 single source and 15 mixture samples were then tested using
both original and corrected allele frequencies. The first sample of these sets was
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generated with a genotype at one locus and subsequent samples were created through
addition of genotypes to each locus until all 15 loci contained a genotype. RMP was
calculated for the single source profiles and Combined Probability of Inclusion (CPI)
calculated for the mixtures.

The ID Plus EXCEL PopStats Template v1.1 and v1.2 were further compared using RMP
and CPI values for five single source profiles, five two-person and five three-person
mixtures previously amplified in Identifiler Plus for another study.

4. Results

Of the 100 alleles with corrected allele frequencies, 48 showed no change in p” value, 43
varied between 0.0001 and 0.0008, and 9 varied between 0.0010 and 0.0042. Similar

results were obtained using p® + p(1-p)0. The largest variation was seen when calculating
2p (Table 1).

No 00001 0.0010

difference 4 9008 0.0100
b 48 43 9
p?+p(1-p)o 47 44 9
2p 1 49 50

Table 1. Differences between 1999 and 2015 genotype frequency data.

The 10 alleles with the largest variation between original and corrected frequencies were
selected (Table 2) and used to generate five profiles (Table 3). These profiles were used
to test the effect of the amended allele frequencies in addition to testing the template
update to version 1.2 using the newly amended frequencies.

Allele Ethnicity Ap’
D165539-10 SWH 0.0008
CSF1PO-12 cAU 0.0010
D19S433-14 AA 0.0012
D165539-12 SWH 0.0014
D5S818-12 SWH 0.0014
D135317-12 CAU 0.0016
D138317-11 CAU 0.0016

TPOX-8 CAU 0.0029
VWA-16 SWH 0.0035
D55818-11 SWH 0.0042

Table 2. Alleles with the Iargest observable frequency change

Profile 1 is a single source profile containing the 10 alleles with the largest frequency
differences. Profile 2 simulates a partial single source profile containing a mix of
affected and non-affected allele frequencies, with all loci containing heterozygous alleles.
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Profile 3 is a homozygous version of profile 2. Profile 4 contains the single allele with
the largest difference in allele frequency. Profile 5 is similar to profile 4, with an allele
still inthe top 10 most affected, but with a less severe difference in frequency value,

The largest difference in RMP of 1.2 fold was observed in Profile 4 when only D5, allele
11 was used in the calculation. For Profiles 1, 2, and 3 observed differences ranged from
no change to a maximum 1.07 fold difference. No change was seen in Profile 5. Across
all profiles, all differences in calculated statistical values were less than 2-fold.

Profile \ S

11,12

18,20

16,1

7| 89

11,12

12 1l

12

3 12

o &= [ [P | =

1

Table 3. Five profiles generated using the 10 most affected allele frequencies.

Single Source
Profile Ethnicity New Old
Caucasian 1.17E+18| 1.09E+18
1 |African American | 1.91E+19| 1.88E+19
South Western Hispanics | 5.82E+16| 6.06E+16
Caucasian 1.87E+06| 1.82E+086
2 African American 1.63E+07} 1.72E+07
South Western Hispanics | 5.01E+06] 5.20E+06
Caucasian 4.00E+08| 4.12E+06
3 |African American | 9.83E+07| 9.54E+07
South Western Hispanics | 4.72E+06] 4.85E+06
Caucasian 6 6
4 African American o 14 14
South Western Hispanics 5 6
Caucasian 9 9
5 African American 11 11
South Western Hispanics 6 6

Table 4, Calculations of RMP for 5 profiles containing the 10 most affected alleles.
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Fold [Change %
Change | Difference

Profile Ethnicity S8 S8

Caucasian 1,07 7%
1 African American _ .02 2%
South Western Hispanics 1.04 -4%
Caucasian o 103 . 3%
2 ]African American 1.06)  -68%
South Western Hispanics 1.04 -4%
Caucasian 1.03 -3%
3 African American _ 1.03 3%
South Western Hispanics 1.03 -3%
Caucasian 1.00 0%
4 |African American poooo1eop o 0%
South Western Hispanics 1.20 -17%
Caucasian _ _ - 1.00 0%
] African American 1.00 0%
South Western Hispanics 1.00 0%

Table 5. Difference in RMP between the v1.1 and 1.2.

For the expanded set of single source samples seen in Table 6, calculations in Table 7
show that the differences between the corrected and old frequencies are minimal. There
was less than a 2-fold difference overall in the statistical values calculated using the old
and corrected frequencies (Table 8).

1 12

2 12 t,12

3 12 ne 2

4 12 11,12 12 i)

5 12 L2 12 15 16

6 T LR 12 1 16 8

7 i2 11,iz 12 14 16 8 iLiz
8 13 10,12 ",12 12 122,44 16 812 11,12
9 13 29,30 10,12 11,12 12 13214 16 8,12 11,12
10 13 29,30 9,10 10,12 11,12 12 13.214 16 8,12 31,12
11 33 29,20 9,10 10,12 16,18 11,12 12 13.2,14 16 8,12 11,12
12 13 230 9,10 10,12 16,18 87 11,12 12 12214 18 812 1,12
13 13 20,32 9,10 10,12 16,18 8,7 11,12 12 16,22 13.2,14 18 B 12 11,12
14 1.3 29,20 8,10 10,12 16,18 67 11,12 12 19,22 13.2,14 16 8,12 4,16 11,12
15 13 28,30 9,10 10,12 16,18 87 1112 12 19,22 12214 16 8,12 14,16 1,12 19,20

Table 6: Fifteen single source profiles generated from a single locus to all 15 loci
containing genotypes.
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1 9 11 g g 1l E
2 47 47 73 47 47 7
3 42 1302 g7l a0 130 857
4 348 2,050 8305 2483 33,20 8174
5 2.8 420000 810 2,50 443,000 80470
6 277,400 3,115,000 203200 B0 3.200,000 194,700
7 955,100 16,770,000 80200 942,000 17,8000 792,900
8 241,000000 2,940,000,0004 27,160,000 256,000,000 2)585,000,000 25,940,000
9 2,867,000000 43,290,000,000 201,300,000 3046000000 43,960,000000 192300000
10 33,3/0,000,000, 425,500,000,000 6,862,000,000 36,020,000,000 432, 100,000,000 6,565,000,000
1 443300000000 12,640,000,000000 154,300,000,000 473,600,000,000 12,840,000,000,000) 147800000000
2 5,673,000000000 131,000,000,000,000 985, 700000000 6,088,000,000,000 133,100,000,000,000% 943700000000
13 6100000000000 3455,000000000000]  26860000000000 0790000000000 3508000000,0000000 2572000000000
14 178100000000000000  143,1000000000000000  62,200000000000  19,050000000000000  1459000000000000000  653,100,000,003000
15 | 1,092,000000000,000,000 18,770,000,000,000,000,000| 60,630,000,0000000000 1,168,000,000,000,000,000f 19,140000,000,000,000000  58,210,000,000,003,000

Table 7: RMP Calculations for the fifteen single source profiles using ID Plus
PopStats template v1.1 (old frequencies) and v1.2 (corrected frequencies).

Change % Diffference -

.| Westem | Cay Westem

Gio) Hispanies |55 sinares | Hispanics

1 1.00| 1..00| 1.00 0%| 0% 0%
2 1.00| 1.00| 1.00 0% 0% 0%
3 1.01] 1.00| 1.02 0%| 0% 2%
4 1.00| 1.03] 1.02 0%| 3% 2%
5 1.00| 1.03| 1.04 0%| 3% 4%
6 1.01] 1.03] 104 1% 3% 4%
7 1.01} 1.03] 1.05 1% 3% 4%
8 1.06] 1.02] 1.05 68%| 2%| 4%
9 1.06| 1.02| 1.05 6%| 2% 4%
10 1.08| 1.02| 104 7%l 2% 4%
11 1.07{ 1.02| 1.04 6%| 2%| 4%
12 1.07] 12.02] 1.04] 7%| 2%| 4%
13 1.07| 1.02| 1.04 6%| 2% 4%
14 1.07| 1.02| 1o04f 7% 2% 4%
15 1.07| 1.02| 1.04 7%| 2% 4%

Table 8: Differences calculated for the single source samples when
comparing ID Plus Popstats template v1.1(old frequencies) and v1.2
(corrected frequencies).

For the expanded set of mixture samples seen in Table 9, the differences in the

calculations shown in Table 10 using the old and corrected frequencies were

minimal. The differences in the calculations using template v1.1 versus 2.2 did

not exceed 1.02 fold (Table 10).
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1 10,11,12,13
2 10,11,12,13 11,12,13,14
3 10,11,12,13 11,12,13,14 | 12,13,14,15
4 W0H1213 $1,12,13,14] 12,13,14,1% 11,12,13,14
5 10,11,1213 11,12,13,14] $2,13,14,15 11,12,13,14] 16,17,18,19
6 10,14,12,13 14,12,13,14] 12,13,14,15 11,12,13,14 | 16,17,18,19( 8,9,10,31,12
7 10,11,12,13 11,12,13,94 | 12,13,14,15 11,12,13,14| 16,17,18.19] 8,9,10,11,12 1,1213,14
8 13,14,15,16 10,11,12,13 11,12,13,14 | 12,13,14,15 14,32,13,14| 16,17,18,19:8,9,10,14,12 1,12,13,14
9 13,14,15,16] 28,2930, 10,11,12,13 11,12,15,141 12131415 11,12,13,14§ 16,17,18,19] 59,10, 11,1 11,12,1314
10 13,14,15,16| 28,293031) 89,1014 {10,11,1213 11,12,13,141 1213,14,15 11,12,13,14 [ 16,17,18,18 [ 8,8,10,11,12 14,12,13,14
i1 13,14,15,16( 28,203031 | 89,1011 | 10,11,12,13| 15,16,17,18 1,12,13,14 [ 12,13,14,15 11,12,13,14| 16,17,18,12( 8,9,10,11,12 11,12,13,14
32 43,14,15,16( 28,29,3031| 8,910,141 [ 10,11,1213| 15,16,1718| 67,89 | 11,121314] 1213,14,15 11,12,13,141 16,17,18,19{ 8,5,10,11,12 11,1213, 44
13 13,14,15,15| 28,28,3031| 8,810,141 | 10,11,1213] 15,16,17,18| 6789 | 11.12,1314| 12,13,14,15( 19,20,24,22 | 11,1213,14 16,17,18,19 [ 8,6,1G,11,12 11,12,13,14
14 13,14,45,161 28,26.20,31| 89,1841 | 10,11,1213]15,3617,18} 67,89 §11,12,13,14]12,13,14,15] 18,20,24,22| 11,1213,14 | 16,17,18,19| 8,9,10,41,12 14,15,16,17 11,12,13,14
15 13,14,15,16§ 28,20,30,31! 69,10.1% {10,1%,92,13| 1516,17,18] 6,7.63 | 11,12,13.34| 12,13,14,15| 16.20.21,22| 91,12,13,14| 16,17,18,19| 8,9,10,11,72| 14,15,16,77 $1,1213,14 18,20.21,22
Table 9: Fifteen mixture profiles generated from a single locus to all 15 loci
containing genotypes.
Caucasmn er :
R | Hispanics
1 1
2 2 2 3 2 2 3
3 6 13 15 6 13 15
4 11 27 47 11 27 47
5 18 62 65 18 62 65
6 18 77 66 18 77 66
7 21 100 98 21 100 96
8 47 149 151 47 150 188
9 110 323 418 109 324 411
10 168 415 753 168 416 741
11 229 566 918 228 568 903
12 477 724 1,601 473 726 1,575
13 3,826 2,951 6,575 3,794 2,958 6,469
14 11,680 8,548 20,530 11,760 8,639 20,200
15 36,760 37,220 96,070 36,440 37,620 94,470
Table 10: CPI calculations for the fifteen mixture profiles using ID Plus
PopStats template v1.1 and v1.2.
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Profile o imame ik
1 1.00 1.00 1.00 0% 0% 0%
2 1.00 1.00 1.00 0% 0% 0%
3 1.00 1.00 1.00 0% 0% 0%
4 1.00 1.00 1.00 0% 0% 0%
5 1.00 1.00 1.00 0% 0% 0%
6 1.00 1.00 1.00 0% 0% 0%
7 1.00 1.00 1.02 0% 0% 2%
8 1,00 1.01 1.02 0% 1% 2%
9 1.01 1.00 1.02 1% 0% 2%
10 1.00 1.00 1.02 0% 0% 2%
11 1.00 1.00 1.02 0% 0% 2%
12 1.01 1.00 1.02 1% 0% 2%
13 1.01 1.00 1.02 1% 0% 2%
14 1.01 1.01 1.02 1% 1% 2%
15 1.01 1.01 1.02 1% 1% 2%

Table 11: Difference calculated for the mixture profiles when comparing ID
Plus Popstats template v1.1 and v1.2.

The single source and two and three person mixtures from a prior study (Table
12) showed results similar to those from the manually generated profiles. The
differences in RMP and CPI Table 13 did not exceed 1.16 fold (Table 14).

rofile | 7
1
2
Sirgle 3 10,11 11,12 11,14 78 13 16,13 20 13,24 15 8,11 X 11 24
4 12,14 30 810 10,11 1417 59.3 8 12,13 17 13,15.2 | 17,318 10,11 14,18 bA 1012 21
5 13,14 27,28 11,12 11,12 16,18 6,7 1i 9,13 19,20 14,15 15,17 810 1417 X 12 20,22
1 14,15 2831 10,11 810 14 793 12 G911 195?' 1314 | 13,17,18 11 16,17 XY 111213 123,25, 36
2 34 30 14,18 6,79 13 4 11
2 Parson Mixtur 3 0 10 1517 {7893 | 1012 17,15 i4 17 811 17 X 12 2
€|
310, 16,15, B1517, 23,
- 4 l1 d L]
4 13,14, 15{28,29, 31 1113 7810,12| 141518 | 793 1,12 911 2022 13,14 8 911 | 121617 XY 11,1213 25,26
5 |RBu 30‘212'2’3 89 711 | 1517 |67993| 91218 ] 12 |171920}131415|171820| 8 13,16 X 1012 |182325
12,13,14 0 11 141618t 679 1,82 12,13 19,24 1224, 811 |13,15,16 X 11 2024
1 ) * (& chl s el ) ( 14.2'15'2 ¢l ¢l ¥
2830, 11,14,15, 8912, (911121171920, 13,14, | 131518, 22,23,
3 811,14 322 10,1t | 81011 16 7893 3 3 05| 142 19 811 16,17 XY 11,i2,13 175,36
3 Person Mixture 3 121314 23852, 89,12 { 711,12 [ 1516 79 1213 | 810,12 | 17,19 15 14,17 810 15 X 812 21,22
10,13,14,§ 28,3032, 14,1516, 9,10,11,1 17,18,20, 1 11,13,14, ( 15,16,17,
11,1, ,10, 78593 811, 11 ,16, 11,12 X
. 15 = 1011,12| 81013 |77 213 1,13 22 | 152 18 8 133617 X 22,233,235
13,14,
12 17
5 13,1415 12 15 78 7 142 11
Table 12: Profiles for 5 single source profiles, 5 two person mixtures, and 5
three person mixtures calculated using ID Plus PopStats template v1.1 and
vl.2.
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in A
1 158,700,000,000,000 7;095,000,000,0(10 3,768,660,000,000,600 197,600,000,000,000¢ 7,114,000,000,000 3,783,000,006,000,000
F 53,700,000' 54,720,000 2,188,000,000 67,410,000 54,720,600 2,1%6,080,000
Sinple 3 2,460,000,000,600,000,000,000;  8,247,000,000,000,000,000,000 5,144 00C,000,000,000,000,000] 2,592,000,000,000,000,000,000 2,382,000,000,060,000,000,60¢] 5,777,000,000,000,000,000,000]
4 172,300,000,000,000,000,00¢| 52,980,006,000,000,000,000,060; 3,380,000,000,000,606,000,000 174,700,600,000,000,600,000] 60,49C,000,000,000,000,000,000] 3,612,090,000,600,000,000,000
5 574,000,000,000,000,000 29,810,000,000,000,000,000 45,160,060,000,000,000,000 544,500,000,000,000,000 24,310,000,000,000,080,000 52,050,000,000,000,000,000
i 150,200,006,000,000] 1,676,000,G0G,000 313,700,000,000,000 154,800,000,000,00.} 1,731,000,000,000 312,800,000,000,000
2 473,300,000 1,170,000,000; 2,489,000,000 466,700,000 1,170,000,000 2,608,000,000]
~ 3 351,000,000,080] 1,516,800,000,000| 1592 700,000,000 355 660,000,000 1,914,000,600,000 196,100,000,000|
2 Persan Mixture
4 698,800,000 30,450,000 1,173,000,000] 687,400,000 31,310,000 1,191,000,000
5 33,770,000,600 4,121,000,000,000 G4,110,000,000] 34,480,600,000 4,167,000,000,000 4,950,000, 000]
i 2,052,000,000 73,480,000,000 4,170,000,000 2,043,000,000 74,750,000,000 4,181,000,000
2 26,470 ﬂ’ 8,408,000 14,330,000 26,680,000 8,744,000 14,660,000
3Person Misture| 1,278,000,000,000] 35,560,000,000,000 2,995,600,000,000 3,231,000,000,000 50,530,000,000,000 2,987,000,000,000
4 861,500 1,218,000| 302,600 849,060 3,250,000 304,200
5 1,036,000,000 2,720,000,000 260,900,000 1,023,500,000, 2,750,040,000 225,300,000
Table 13: Calculations for the RMP and CPI using ID Plus PopStats
template v1.1 and v1.2.

7| Hispanics

0%

0%

Single 11%

6%

13%

1 1.031 1.03} 1.00 3% 3% 0%

2 1.01f 1.00| 1.05 1% 0% 5%

) 3 1.01f 1.05} 1.02 1% 5% 2%

2 Person Mixture

4 1.021 1.03| 1.02 2% 3% 2%

5 1.021 1.01] 101 2% 1% 1%

1 1.00| 1.02| 1.00 0% 2% 0%

2 1.01| 1.04] 1.02 i% 4% 2%

3 Person Mixture

3 1.01| 1.15| 1.00 1% 13% 0%

4 1.02| 1.03| 1.01 1% 3% 1%

5 1.01f 1.01} 1.16 1% 1% 14%
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Table 14: Difference calculated for RMP and CPI when comparing the
results from ID Plus Popstats template v1.1 and v1.2.

5. Conclusion

The update to the “ID Plus EXCEL PopStats Template” incorporates the
corrected allele frequency data for Caucasian, African American, and South West
Hispanic populations. This evaluation shows statistical calculations made using
the corrected allele frequencies resulted in much less than the two-fold difference
cited in the FBI’s Notice of Amendments. This difference is also well within the
factor of ten suggested by the National Research Council® in 1996 for statistical
calculations based on population database allele frequencies. A two-fold
difference in statistical value calculations translates to a difference significantly
less than one order of magnitude. In this study, the most significantly affected
RMP statistical calculation evaluated for a single source sample previously
calculated as approximately 1 in 6 individuals was estimated at 1 in 5 individuals
when determined using the corrected frequencies (a 1.2 fold difference). The
most significantly affected CPI statistical calculation evaluated for a mixed
sample previously calculated as approximately 1 in 260,900,000 was, when
repeated using the corrected frequencies, determined to be approximately 1 in
225,300,000 (a 1.16 fold difference).

The original electronic genotype data for the FBI Southeast Hispanic population
could not be verified'. Therefore, calculations will no longer be made using this

database. This field will be removed from the ID Plus EXCEL PopStats Template
v.1.2.

With the removal of this racial group from the final printed calculation summary
page to be included in casefiles, the ID Plus EXCEL PopStats Template v1.2
including the amended FBI database information operated correctly and without
any errors during this study.
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7. Review
The validation of the modification to the ID Plus EXCEL PopStats Template V1.2 is

complete. ID Plus EXCEL PopStats Template V1.2 is considered suitable for its
intended use.
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[1]

TECHNICAL NOTE

Biuce Budowle,' Ph. D Tamyra R Moretti,! Ph.D.; Anne L. Baumstark! B.S.;
Debra 4. Defenbaugh,' B.5.; and Enthleen M. Ra;s IBs

Population Data on the Thirteen CODIS Core
Short Tandem Repeat Loci in African Americans,
U.S. Caucasians, Hispanics, Bahamians,

Jamaicans, and Trinidadians*

REFERENCE: Budrwls B, Moreeti TR, Bamstark AL Defir-
mnﬁ.m&ummmmmumoomm
shoit ndmms zepat joa I Afican Americans, US. Coatasisig,
&y Baisntas, Jaaireny and Trizidadians. ) Forensic Sa
19 .-4(6)CE27.~—!.$6.

ABSIRACT‘ Aﬂ.eéz &im.uens for 13 teqzrmeric short tndem
THO, TPOX, VWA, 351358,
DaSﬁ] SSZD I‘,SSH'.'? DIB\S:I‘! 0165539, D185S], and

ind &.ﬁlcmA!:m‘m Uited Sttes Qo

asm: c, Bakaspan aa::ax:uz miad: e
c T%m lm imde eridence et ﬁﬁ%iﬁy—

Eh‘mbuz sfmammrms

ha gact Eepami% %:aﬁ

D’lS]i GOlﬂ.Bahmm) CSFIPO {p = OﬂH ?mdmﬁ-
Us) T g amaicans 3ad p = 0.035, VS, Cmr

cam;} a3 ]655"9()7 0043, Babaniamn), Aftey

the Borferroni comecnon for the murder of Iocl analyzed {ie., l!

foci par dattbase), ese obsenvations e s likely o be Smmifivet,

Theee is lirie essdence for assodiation of allsdes between the loci in
:h:sethz:’amﬂbzﬂmfmm}dmmmmwgrwm-
parable daza virhin the same ] or POpEiTOn Froup,

m“'ogns: ﬁnrn}sic E:.EEIE% Caicadan, Afitan American.
Eesperic, Brlumizn, Jzmaican, mt:::.i?«. A1y

tdon generics, CSF1PO, FGA, THOL, TROX, V’Eﬂ‘ﬁm
DSS%;?} DI5820. D135317, D165530, £3§651, DR1811, CODES
[£.53

The full vse of DNA typing sertmalogy in forensic science hay
come {o fuoition by e development of paticnal DRA databarks,
such a5 the Combrined DNA Index Syster (OODIS) (1), The ain
ebjective for 3 tackeast INA, deabark & ro saslst vestmiors e
idenification of perpetrators of vistens aimes. For paposes of zp-
plying DA tecknology to buman identity testing sad to make effec-
tive use of & naticns DNA dawsbank, dafined polymsmphic panesic

§ Forvzsic Seissce Basearch and Training Canter, FBI Aadumy, Quizsiza,
Viepmia.
* Thir ir prbliction mombar 9300 cE:!zsL:.bunt:xmemnof&l Fodat
Bz of & Nt of | 2w penrided far
ideurEcatice aoly, and jnsinsics daes ot inply wdorriment by Sa Fofantl
Banes of lovertizeion.

Pareind 21 [z 155% azd fo roviwed foom € Morck 1959 sccopnd 26
Mk 1555,

markess are required, and all laboratories that canmibaze 1o the
dambaze shewdd use the samee penetiz loci. Short tacdep repeat (SIR)
loti are e st informative PUR-based genstic markers soailatiein
date for atrerplin to individuslize bivlogical maerial (2-3). The 13
STH Jod CSFLPO, FGA, THOL, TPOX, VWA, DIS1358, DEsRIg,
074820, DES1179, DI3S317, D165539, D1BSST, and D215 H b
berns seiecied a5 the core loci for vse in CODIS (1).

This pager presents ellele distribuion data in African Atners-
cans, Urdted Stazes Caecasians, Hispanics, Baharaians, Famsicaes,
ad Trividadiens for the 13 core STR locl, The dars dansescirste
that these [el can be usefal for providing estimares of tha fre-
quengy of 1 DMA profile in foreusic identity testing aud that 8 aml-
ople bocus profile is exmemely rare i all e populitien provps
analyzed

Xaterinls and Methods

Sample Preparation—Whole blead, cbeained in EDTA vam-
maWW‘mm Fom Afvican American, Crucadan,
and dividuals, was Kindiy provided by Dr.
A Ebenkes, anmx} of Worth Texas Heglth Science Cenrer,
Fort Worth, Texas. Bloodstains frony Bahamians, Japasicans, sm!
Trividadisns were kindly previded by Dr. George Duncan,
Browsrd Coungy Sheriffs Deparmment, Ft, Landerdale, FL. The
DNA wis exracied by she phenol-chlerofesm method (6). The
gruatisy of extracied DN A was estimared nsing the slorblotproces
dere descrived by Wave, eral, (7) acd Budewde, sral. (81

STR Amplification—The African American, Cwucasian, and
Hispanic ssmples were amplified at the lod FGA, VIVA,
D3S1358, D5SR18, DT5820, DESELTS, D135317, DISSS), axd
D2154T using the AnpRISTR™ Profifer Plus ¥t (PE Blosysee,
Fower City, CA) (i.e, Profiler Plus Mif) snd ar the led CSFIPO,
TPOX, THOL, D351358, DVS810, and DN6S53D veng the
AmpFISTR, COfZer™ kit (PE Biosystems, Foswer Ty, CA) (ie.,
COfiler kit). The Inci D3S1558 2nd D78820were typed with botl:
kits. The Babaotisn Junssicsn snd Trinidadion soemples were sm-

at tka loci CSFIPO, TPOX, THOI, VWA, D3S818,
D75820, D135317, snd D165539 using the GenePrin(™ Power-
Plex™™ kit (Promaga Corporaton, Madison, WE) {i.e., PowerPlex
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[3]

Notice of Amendment of the FBI's STR Population Data Published in 1933 and 2001

Recently, new amplification kits that expand the number of fodi In 2 multiplex reaction have become
commerdially available. To establish allele distributions for the additicnal lodi, the FBI Laboratory
retyped population samples that were ariginally genotyped using AmpFISTR Profiler Plus, COfiler,
Identifiler {Therma Fisher Scientific, South San Frandsceo, CA) and/or GenePrint PowerPlex [Promega
Corp., Madison, Wi} [1,2) using GlobalFiler {Thermo Fisher Sciantific} and PawerPlex Fusion {Promega
Corp.} {3). During a comparison of over 1100 DNA profites from Africen Americans, Caucasians,
Southwest Hispanics, Bahamians, Jamaicans, Trinidadians, Filipinos and Chamoros in the original (4,5]
and new studies (3), genotyping discrepancies were discovered. Electronic genotype data
corresponding to the published allele frequencies are not available for the Southeast Hispanic, Apache,
Navaho and Minnesota Native American populations {6}, as well as Filipinc and Chamarro populations

{except for D252338 and D195433) (7). Genotypes fram these populations thus could not be assessed
for concordance.

The discrepancies discovered were attributable te {a) human error, typically due to manual data editing
2nd recording, and {b} technological limitations {e.g., insufficient resolution for distinguishing
micrevariants using pelyacrylamide gel electrophoresis). The published zenotype data [3,4) from which
allete frequencies were calculated also include sample or data processing errers {e.g., genotypa
duplications).

Allele frequencies cited across these publications (1,2} have heen used by the FBI and many forensic
Jaboratories for calculating match statistics in criminal investigations and other types of human
identification applications since 1999, Given that stetistical estimates based on thesa data have been
included in thousands of laboratory reports and testimonies, the FB! Laboratory believes the
discrepancies require acknowledgement. The FBI Laboratory has submitted the attached erratum
notice, which is scheduled to appear in the July Issue of the Journal of Forensic Science. This article
describes these errors and their effect on profile probability ealculations. Empirical testing described in
this publication supports that any discrepancy between profile probabilities calcalated using the original
and corrected data is experted to be less than a factor of two in a full profile. The FBI Laboratary is
additionally providing herein the amended allele frequency tahles for use by anyone interested in
performing comparisons betwaen the multi-locus profile probabilities calculated using the praviously
publishad data and the amended allele frequendies.

If you have any questions, please contact Anthony J. Onorato of the FBI's DNA Support Unit at
Anthony, Onorato@ic fol goy or 703-632-7572.

African American Amended Allele Frequency Table
Caueasian Amended Allele Frequency Table

Southwestern Hispanic Amended Allele Frequency Table
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