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RE:  Ryan Antonio Matthews
Cause No. 73841, Capital Murder
Federal Bureau of [nvestigation Population Database

Dear Mr. Stickler:

Recently my office received a communication from the Texas Department of Public
Safety dated June 30, 2015 regarding the Federal Bureau of Investigation Population Database.
A copy of said communication is attached hereto. It reflects that the Texas Department of Public
Safety Crime Laboratory System was informed by the Federal Bureau of Investigation in May,
2015 of errors in the FBI developed population database. This database has been used by the
Texas DPS Crime Laboratory system as well as many other crime laboratories across the country
for calculating match statistics in criminal investigations and other types of human identification
applications since 1999. Corrective measures were taken. The database corrections have no
impact on the inclusion or exclusion of victims or defendants in any result. If requested in
writing, the Texas DPS Crime Laboratory System will recalculate and report statistics previously
reported in individual cases. I am sending this to you as there was DNA testing in the above

case,

JY:me
Enclosure
COUNTY COURTHOUSE, 111 R. LOCUST, SUITE 4084, ANGLETON, TEXAS 77315
Angheton Ared Brazosport Area Houston Arcd Fax-Criminal Division [iax-Civil Division
(979 B64- 1230 (179) 388-12%0 (281) 756-1230 (979) 804-1525 (979) 864-1732
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RE: Ryan Antonio Matthews
Cause No. 73841, Capital Murder
Federal Bureau of Investigation Population Database

Dear Mr. Stevens:

Recently my office received a communication from the Texas Department of Public
Safety dated June 30, 2015 regarding the Federal Bureau of Investigation Population Database.
A copy of said communication is attached hereto. It reflects that the Texas Department of Public
Safety Crime Laboratory System was informed by the Federal Bureau of Investigation in May,
2015 of errors in the FBI developed population database. This database has been used by the
Texas DPS Crime Laboratory system as well as many other crime laboratories across the country
for calculating match statistics in criminal investigations and other types of human identification
applications since 1999. Corrective measures were taken. The database corrections have no
impact on the inclusion or exclusion of victims or defendants in any result. If requested in
writing, the Texas DPS Crime Laboratory System will recalculate and report statistics previously
reported in individual cases. | am sending this to you as there was DNA testing in the above
case,

Sincerely, .

JERI YENNE
JY:me
Enclosure
COUNTY COURTHOUSE, 111 E. LOCUST, SUITE 4U8A, ANGLETON, TEXAS 77515
Angirton Ares Brazospart Area Houston Area Fax-Criminal Division Fax-Civil Division

(079) 864-1230 (979) 388-1230 (261} 756-1230 (979) 8641525 (979) B64-1712
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RE: Ryan Antonio Matthews
Cause No. 73841, Capital Murder
Federal Bureau of Investigation Population Database

Dear Mr. Verret:

RAETHELLA JONES
Chief - Csvil Division
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Chief Investigator
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Recently my office received a communication from the Texas Department of Public
Safety dated June 30, 2015 regarding the Federal Bureau of Investigation Population Database.
A copy of said communication is attached hereto. Tt reflects that the Texas Department of Public
Safety Crime Laboratory System was informed by the Federal Bureau of Investigation in May,
2015 of errors in the FBI developed population database. This database has been used by the
Texas DPS Crime Laboratory system as well as many other crime laboratories across the country
for calculating match statistics in criminal investigations and other types of human identification
applications since 1999. Corrective measures were taken. The database corrections have no

impact on the inclusion or exclusion of victims or defendants in any result.

If requested in

writing, the Texas DPS Crime Laboratory System will recalculate and report statistics previously
reported in individual cases. | am sending this to you as there was DNA testing in the above

casc.
JY:me
Enclosure
COUNTY COURTHOUSE, 111 I LOCUST, SUITE 40BA, ANGLETON, TEXAS T7515
Angleton Area Brazosport Areo [Hauston Area |tax-Criminal Division

{979 B64-1230 (079) 3881230 (281) 756-1230 (079} 8641525

Fax-Civil Division

(979) 864-1712
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Kyle Verret

Post-Conviction Attorney

118 W. Sealy

Alvin, TX 77511

RE: Ryan Antonio Matthews
Cause No. 73841, Capital Murder
Federal Bureau of Investigation Population Database
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Dear Mr. Verret:

Recently my office received a communication from the Texas Department of Public
Safety dated June 30, 2015 regarding the Federal Bureau of Investigation Population Database.
A copy of said communication is attached hereto. It reflects that the Texas Department of Public
Safety Crime Laboratory System was informed by the Federal Bureau of Investigation in May,
2015 of errors in the FBI developed population database. This database has been used by the
Texas DPS Crime Laboratory system as well as many other crime laborataries across the country
for calculating match statistics in criminal investigations and other types of human identification
applications since 1999, Corrective measures werc taken. The database corrections have no
impact on the inclusion or exclusion of victims or defendants in any result. If requested in
writing, the Texas DPS Crime Laboratory System will recalculate and report statistics previously
reported in individual cases. 1am sending this to you as there was DNA testing in the above

case.
Sincerely,
JERI YENN

JY:me

Enclosure

COUNTY COURTHOUSE, 111 E LOCUST, SUITE 408A, ANGLETON, TEXAS 77515
Angletan Area Brazesport Area Houston Area Fax-Crimarat Division Fax-Civil Divsion
(281) 756-1230 (970) 864-1525 (979) 864-1712

(979) 864-1230 (579) 388-1230
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JERI YENNE

CRIMINAL DISTRICT ATTORNEY
BRAZORIA COUNTY

September 1, 2015

Via Regular and Certified Mail RRR
Tom Stickler

235 W. Sealy

Alvin, TX 77511

RE: Ryan Antonic Matthews
Cause No. 73841, Capital Murder
DNA Testing

Dear Sir:

This letter is sent as a follow up to the previous communication sent from my office
regarding the FBI DNA population database. Please find attached a letter with attachments from
the Texas Forensic Science Commission to the members of the criminal justice community dated
August 21, 2015, Tt reflects concerns involving the interpretation of DNA results where multiple
contributors may be present, commonly referred to as DNA mixture interpretation. It
recommends that pending cases involving a DNA mixture in which results could impact a
conviction consider requesting confirmation that combined probability of inclusion/exclusion
(referred to as CPI or CPE) was calculated by the laboratory using current and proper mixture
interpretation protocols. If laboratory confirmation is unavailable if recommends requesting a re-
calculation of CPI/CPE. I am sending this to you as there was DNA testing in the above case.

Sincerely,

JERI
JY:me
Enclosure
COUNTY COURTHOUSE, 111 E. LOCUST, SUITE 408A, ANGLITON, TEXAS 77515
Angleton Area Brazosport Area Houston Area Fax-Crirmnal Division Fax-Civil Division

(979) 864-1230 (979) 388-1230 (281) 756-1230 (979) B64-1525 {979) B64-1712




TEXAS FORENSIC

SCIENCE COMMISSION
2 Justice Through Science

1700 North Congress Ave., Suite 445
Austin, Texas 78701

August 21,2015

Members of the Texas Criminal Justice Community:

This letter provides notification to the community regarding an issue of potential concern
to judges, criminal prosecutors, criminal defense lawyers, victims and defendants in the Texas
oriminal justice system. The concerns involve the interpretation of DNA results where multiple
contributors may be present, commonly referted to as DNA mixture interpretation, The attached
document details the origin and scope of the concerns,

While the Commission assesses the issues described in the attached document, we
recommend any prosecutor, defendant or defense attorney with a currently pending case
involving a8 DNA mixture in which the results could impact the conviction consider requesting
confirmation that Combined Probability of Inclusion/Exclusion (referred to as “CPI” or “CPE")
was caleulated by the laboratory using current and proper mixture interpretation protocols, If the
laboratory is unable to confirm the use of currently accepted protocols for the results provided,
counsel should consider requesting a re-calculation of CPI/CPE.

The extent to which any closed criminal cases may require re-analysis will be a subject of
Commission review and subsequent notification to the stakeholder community.

If you have any questions regarding these issues, please contact the Commission’s
general counsel, Lynn Garcia, at 512-936-0649 or lynn.parcia@fso.texas.gov.

Sincerely,

Vincent J.ML@., 1 Maio,

Presiding Officer




Unintended Catalyst: the Effects of 1999 and 2001 FBI STR Population Data
Corrections on an Evaluation of DNA Mixture Interpretation in Texas

1. EBI Data Corrections: What Do They Mean?

In May 2015, the Federal Bureau of Investigation (“FBI™) notified all CODIS laboratories it
had identified minor diserepancies in its 1999 and 2001 STR Population Database. Laboratories across
the country have used this database since 1999 to calculate DNA match statistics in criminal cases and
other types of human identification. The FBI attributed the discrepancies to two main causes: (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), both
of which were known limitations of the technology. The FBI has provided corrected allele frequcncy
data to all CODIS laboratories.

In May and June 2015, Texas laboratories notified stakeholders (including prosecutors, the
criminal defense bar and the Texas Forensic Science Commission) that the FBI allele frequency data
discrepancies were corrected. The immediate and obvious guestion for the criminal justice community
was whether these discrepancies could have impacted the outcome of any criminal cases. The widely
accepted consensus among forensic DNA experts is the database comrections have no impact on the
threshold question of whether a victim or defendant was included or excluded in any result. The next
questions were whether and to what extent the probabilities associated with any particular inclusion
changed because of the database errors.

The FBI conducted empirical testing to assess the statistical impact of the corrected data. This
testing concluded the difference between profile probabilities using the original data and the corrected
data is less than a two-fold difference in a full and partial profile. Testing performed by Texas
laboratories also supports the conclusion the difference is less than two-fold. For example, in an
assessment performed by one Texas laboratory, the maximum factor was determined to be 1.2 fold. In
other words, after recalculating cases using the amended data the case with the most substantially
affected Combmed Probability of Inclusion/Exclusion (“CPI”) statistical calculation (evaluated for a
mixed sample) changed from a 1 in 260,900,000 expression of probability to a 1 in 225,300.000
expression of probability.

Amended allele frequency tables are publicly available for anyone to compare the calculations
made using the previously published data and the amended allele frequencies, though expert assistance
may be required to ensure effective use of the tables.?

2. The Impact of FBI Database Errors on DNA Mixture Interpretation Using CPI

As part of their ongoing commitment to accuracy, integrity and fransparency, many Texas
laboratories offered to issue amended reports to any stakeholder requesting a report using the corrected
TBI allele frequency data. Some prosecutors have submitted such requests to laboratories, particularly
for pending criminal cases. As expected, the FBI corrected data have not had an impact exceeding the

' The Combined Probability of Inclusion/Bxclusion is commoanly referred to ay either “CPI” or “CPE.” They are referred to
jointly in this document as “*CPI” for ease of reference. -

2 https:/fwww.fbi.pov/aboui-us/lsb/biometric-analysis/codis/amended-fbi-str-final-6-16-15 . pdf




two-fold difference discussed above. However, because analysts oust issue signed amended reports
with the new corrected data, they may only issue such reports if they believe the analyses and
conclusions in the report comply with laboratory standard operating procedures. For cases involving
DNA mixtures, many laboratories have changed their interpretation protocols and related procedures
using CPI. To reiterate, changes in mixture interpretation protocols are unrelated to the FBI allele
frequency data corrections discussed above. However, when issuing new reports requested because of
the FBI data corrections, the laboratory’s use of current mixture protocols may lead to different results
if the laboratory had a different protocol in place when the report was originally issued. Changes in
nuxture interpretation have occurred primarily over the last 5-10 years and were prompted by several
factors, including but not limited to mixture interpretation guidance issued in 2010 by the Scientific
Working Group on DNA Analysis (“SWGDAM™).

The forensic DNA community has been aware of substantial variance in mixture interpretation
among laboratories since at least 2005 when the National Institute of Standards and Technology
(*NIST”) first described the issue in an international study called MIX05. Though NIST did not
expressly flag which interpretation approaches were considered scientifically acceptable and which
weze not as a result of the study, it has made significant efforts to fmprove the integrity and reliability
of DNA mixture interpretation through various nationsl fraining initiatives. These efforts have
ultimately worked their way into revised standard operating procedures at laboratories, including
laboratories in Texas. Based on the MIX05 study, we koow there is vadation among laboratories in
Texas and mnationwide, including differences in standards for calculation of CPI that could be
considered scientifically acceptable. However, we also know based on a recent andit of the
Department of Forensic Sciences (“DFS”) in Washington, DC that some of the “variation” simply does
not fall within the range of scientifically acceptable interpretation. This finding does not mean
laboratories or individual analysts did anything wrong intentionally or even knew the approaches fell
outside the bounds of scientific acceptability, but rather the community has progressed over time in its
ability to understand and implement this complex area of DNA interpretation appropriately.

While in many cases the changed protocols may have no effect, it is also possible changes to
results may be considered material by the criminal justice system, either in terms of revisions to the
population statistics associated with the case or to the determination of inclusion, exclusion or an
inconclusive result. The potential range of interpretive issues has yet to be assessed, but the potential
impact on criminal cases raises concerns for both scientists and lawyers. We therefore recommend any
prosecutor, defendant or defense attorney with a currently pending case involving a DNA. mixture in
which the results could impact the conviction consider requesting confirrnation that CPI was calculated
by the laboratory using current and proper mixture interpretation protocols. If the laboratory is unable
to confirm the use of currently accepted protocols for the results provided, counsel should consider

requesting a re-analysis of CPI,

The Texas Forensic Science Commission is currently in the process of assembling a panel of
experts and criminal justice stakeholders to determine what guidance and support may be provided to
assist Texas laboratories in addressing the challenging area of DNA mixture interpretation. In
particular, a distinction must be made between acceptable variance in laboratory interpretation policies
and protocoils and those approaches that do not meet scientifically acceptable standards. An emphasis
on statewide collaboration and stakeholder involvement will be critical if Texas is to continue to lead
the nation in tackling challenging forensic problems such as those inherent in DNA mixture

interpretation,




MARY ALDXOUS

st RAETHELLA JONES
st Assistant Chief - Civil Division
TRAVIS TOWNSEND YICKI KRAEMER

Chief - Criminal Diviston Chief Investgator

JERI YENNE

CRIMINAL DISTRICT ATTORNEY
BRAZORIA COUNTY

***NOTICE REGARDING DNA RESULTS PRIOR TO
AUGUST 21, 2015%**

The Brazoria County District Attorney’s Office has recently been notified of concerns related to
DNA testing:

1) Errors were found in the FBI population database. This database has been used by the
Texas DPS Crime Laboratory System as well as many other crime laboratories across the
country for calculating match statistics in criminal investigations and other types of
human identification applications since 1999, The errors have been corrected. The
database corrections have no impact on the inclusion or exclusion of victims or
defendants in any result, Please find attached a letter dated June 30, 2015 from the
Texas Department of Public Safety detailing this information.

2) The Texas Forensic Science Commission has reported concerns involving the
interpretation of DNA results where multiple contributors may be present, commonly
referred to as DNA mixture interpretation, Please find attached a letter dated August 21,
2015 from the Texas Forensic Science Commission with documents detailing the scope
of the concerns.

While we expect little impact on most cases in Brazoria County prosecutions between 1999 and
August, 2015, the Brazoria County District Attorney’s Office will facilitate any requests for:

1) recalculation of the statistical probability of inclusion of any DNA profile utilized as
evidence previously reported in individual cases or

2) reinterpretation of the statistical probability of inclusion of any DNA profile using
updated protocols and procedures.

Any defendant wishing to request a recalculation/reinterpretation should direct their request by
submitling a written request to our office or emailing a request to DNAtesting@brazoria-
county.com Each request should include the defendant’s name, mailing address, phone number
and type of case.

COUNTY COURTIIOUSE, 111 13 LOCUST, SUI'TE 408A, ANGLETON, TEXAS 77515

Angleton Arca Brazosport Arca Houstan Aren Fax-Criminal Division Fax-Civil Division
(979) 864-1230 (©79) 384-1230 (281) 756-1230 (979) B64-1525 (979) 8643712




TEXAS DEPARTMENT OF PUBLIC SAFETY

5805 N LAMAR BLVD » BOX 4087 « AUSTIN, TEXAS 78773-0001
5§12/424-2000

www.dps.texas gov

STEVEN C, McCRAW COMMISSION
DIRECTOR A CYNTHIA LEON, CHAIR
DAVID G. BAKER MANNY FLORES
ROBERT J BODISCH, SA. FAITH JOHNSON
DEPUTY QIRECTORS STEVEN P, MACH
RANDY WATSON

June 30, 2015

The Texas Department of Public Safety Crime Laboratory system was informed by the Federal
Bureau of Investigation in May 2015 of errors in the FBI-developed population database. This
database has been used by the Texas DPS Crime Laboratory system as well as many other crime
laboratories across the country for calculating match statistics in criminal investigations and other
types of human identification applications since 1999,

Upon notification, the forensic DNA community immediately began corrective action. During
implementation of corrective measures, minor discrepancies were discovered in additional data used
exclusively by the Texas Department of Public Safety. All of the errors have been correcied and the
changes have empirically demonstrated minimal impact on the calculations used to determine the
significance of an association. Further, the database corrections have no impact on the
inclusion or exclusion of victims or defendants in any result,

If requested in writing, the Texas DPS Crime Laboratory System will recalculate and report
statistics previously reported in individual cases.

If you have any guestions, please contact your local crime laboratory.
Sy T

Brady W Mills

Deputy Assistant Director
Law Enforcement Support
Crime Laboratory Service

EQUAL CPPORTUNITY EMFLOYER
CGURTESY « SERVICE » PROTECTION




TEXAS FORENSIC

SCIENCE COMMISSION
&) Justice Through Science

1700 North Congress Ave., Suite 445
Austin, Texas 78701

August 21, 2015

Members of the Texas Criminal Justice Community:

This letter provides notification to the community regarding an issue of potential concern
to judges, criminal prosecutors, criminal defense lawyers, victims and defendants in the Texas
criminal justice system. The concerns involve the interpretation of DNA results where multiple
contributors may be present commonty referred to as DNA mixture interpretation. The attached
document details the origin and scope of the concerns.

While the Commission assesses the issues described in the attached document, we
recommend any prosecutor, defendant or defense attorney with a currently pending case
involving a DNA mixture in which the results could impact the conviction consider requesting
confirmation that Combined Probability of Inclusion/Exclusion (referred to as “CPI” or “CPE™)
was calculated by the laboratory using current and proper mixture interpretation protocols. if the
laboratory is unable to confirm the use of currently accepted protocols for the results provided,
counsel should consider requesting a re-calculation of CPI/CPE.

The extent to which any closed criminal cases may require re-analysis will be a subject of
Commission review and subsequent notification to the stakeholder community.

If you have any questions regarding these issues, please contact the Commission’s
general counsel, Lynn Garcia, at 512-936-0649 or lynn.garcia@fsc.texas.gov.

Sincerely,

//-/@‘«:t'g(ﬂt ‘ka: /
Vincent J.MYDi Maio, M

Presiding Officer




Unintended Catalyst: the Effects of 1999 and 2001 FBI STR Population Data
Corrections on an Evaluation of DNA Mixture Interpretation in Texas

l. FBI Data Corrections: What Do They Mean?

In May 20135, the Federal Bureau of Investigation (“FBI™) notified all CODIS laboratories it
had identified minor discrepancies in its 1999 and 2001 STR Population Database. Laboratories across
the country have used this database since 1999 to calculate DNA match statistics in criminal cases and
other types of human identification. The FBI attributed the discrepancies to two main causes: (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), both
of which were known limitations of the technology. The FBI has provided corrected allele frequency
data to all CODIS laboratories,

In May and June 2015, Texas laboratories notified stakeholders (including prosecutors, the
criminal defense bar and the Texas Forensic Science Commission) that the FBI allele frequency data
discrepancies were corrected. The immediate and obvious question for the criminal justice community
was whether these discrepancies could have impacted the outcome of any criminal cases. The widely
accepted consensus among forensic DNA experts is the database corrections have no impact on the
threshold question of whether a victim or defendant was included or excluded in any result. The next
questions were whether and to what extent the probabilities associated with any particular inclusion
changed because of the database errors.

The FBI conducted empirical testing to assess the statistical impact of the corrected data. This
testing concluded the difference between profile probabilities using the original data and the corrected
data is less than a two-fold difference in a full and partial profile. Testing performed by Texas
laboratories also supports the conclusion the difference is less than two-fold. For example, in an
assessment performed by one Texas laboratory, the maximum factor was determined to be 1.2 fold. In
other words, after recalculating cases using the amended data, the case with the most substantially
affected Combined Probability of Inclusion/Exclusion (“CPI™)! statistical calculation (evaluated for a
mixed sample) changed from a 1 in 260,900,000 expression of probability to a 1 in 225,300,000
expression of probability.

Amended allele frequency tables are publicly available for anyone to compare the calculations
made using the previously published data and the amended allele frequencies, though expert assistance
may be required to ensure effective use of the tables.*

2. The Impact of FBI Database Errors on DNA Mixture Interpretation Using CPI

As part of their ongoing commitment to accuracy, integrity and transparency, many Texas
laboratories offered to issue amended reports to any stakeholder requesting a report using the corrected
FBI allele frequency data. Some prosecutors have submitted such requests to laboratories, particularly
for pending criminal cases. As expected, the FBI corrected data have not had an impact exceeding the

! The Combined Probability of Tnclusion/Exclusion is commenly referred to as either “CPI” or “CPE." They are referred to
jointly in this document as “CPT" for ease of reference.

2 https:/rwww.fbi.gov/about-us/lab/biometric-analysis/codis/amended-fbi-ste-final-6- 1 6- 1 5.pdf




two-fold difference discussed above. However, because analysts must issue signed amended reports
with the new corrected data, they may only issue such reports if they believe the analyses and
conclusions in the report comply with laboratory standard operating procedures. For cases involving
DNA mixtures, many laboratories have changed their interpretation protocols and related procedures
using CP1. To reiterate, changes in mixture interpretation protocols are unrelated to the FBI allele
frequency data corrections discussed above. However, when issuing new reports requested because of
the FBI data corrections, the laboratory’s use of current mixture protocols may lead to different results
if the laboratory had a different protocol in place when the report was originally issued. Changes in
mixture interpretation have occuired primarily over the last 5-10 years and were prompted by several
factors, including but not limited to mixture interpretation guidance issued in 2010 by the Scientific
Working Group on DNA Analysis (“SWGDAM”).

The forensic DNA community has been aware of substantial variance in mixture interpretation
among laboratories since at least 2005 when the National Institute of Standards and Technology
(“NIST™) first described the issue in an international study called MIX05. Though NIST did not
expressly flag which interpretation approaches were considered scientificaily acceptable and which
were not as a result of the study, it has made significant efforts to improve the integrity and reliability
of DNA mixture interpretation through various national training initiatives. These efforts have
ultimately worked their way into revised standard operating procedures at laboratories, including
laboratories in Texas. Based on the MIX03 study, we know there is variation among laboratories in
Texas and nationwide, including differences in standards for calculation of CPI that could be
considered scientifically acceptable. FHowever, we also know based on a recent audit of the
Department of Forensic Sciences (“DFS”) in Washington, DC that some of the “variation” simply does
not fall within the range of scientifically acceptable interpretation. This finding does not mean
laboratories or individual analysts did anything wrong intentionally or even knew the approaches fell
outside the bounds of scientific acceptability, but rather the community has progressed over time in its
ability to understand and implement this complex area of DNA interpretation appropriately.

While in many cases the changed protocols may have no effect, it is also possible changes to
results may be considered material by the criminal justice system, either in terms of revisions to the
population statistics associated with the case or to the determination of inclusion, exclusion or an
inconclusive result. The potential range of interpretive issues has yet to be assessed, but the potential
impact on criminal cases raises concerns for both scientists and lawyers. We therefore recommend any
prosecutor, defendant or defense attorney with a currently pending case involving a DNA mixture in
which the results could impact the conviction consider requesting confirmation that CPI was calculated
by the laboratory using current and proper mixture interpretation protocols, If the laboratory is unable
to confirm the use of currently accepted protocols for the results provided, counsel should consider
requesting a re-analysis of CPL

The Texas Forensic Science Commission is currently in the process of assembling a panel of
experts and criminal justice stakeholders to determine what guidance and support may be provided to
assist Texas laboratories in addressing the challenging area of DNA mixture interpretation. In
particular, a distinction must be made between acceptable variance in laboratory interpretation policies
and protocols and those approaches that do not meet scientifically acceptable standards. An emphasis
on statewide collaboration and stakeholder involvement will be critical if Texas is to continue to lead
the nation in tackling challenging forensic problems such as those inherent in DNA mixture
interpretation.




