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Standard 1. Scope

Scope of Our Work

» The NIST Human Identity Project
Team is trying to lead the way in
forensic DNA... through research
that helps bring traceability and
technology to the scales of justice.

Standard 2. Definitions

NIST and NIJ Disclaimer

Funding: Interagency Agreement 2003-1J-R-029
between the National Institute of Justice and NIST
Office of Law Enforcement Standards

Points of view are mine and do not necessarily represent
the official position or policies of the US Department of Justice or the
National Institute of Standards and Technology.

Certain commercial equipment, instruments and materials are identified
in order to specify experimental procedures as completely as
possible. In no case does such identification imply a
recommendation or endorsement by the National Institute of
Standards and Technology nor does it imply that any of the
materials, instruments or equipment identified are necessarily the
best available for the purpose.

Standard 3. Quality Assurance RESEARCH Program

Current Areas of NIST Effort with Forensic DNA

+ Standards
— Standard Reference Materials
— Standard Information Resources (STRBase website)
— Interlaboratory Studies

* Technology

— Research programs in SNPs, miniSTRs, Y-STRs,
mtDNA, gPCR

— Assay and software development, expert system review
« Training Materials

— Review articles and workshops on STRs, CE, validation

— PowerPoint and pdf files available for download

http:/iwww.cstl.nist.gov/biotech/strbase/NIJprojects.htm

Standard 4. Organization and Management

NIST Organization
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http://www.cstl.nist.gov/biotech/strbase/NISTpub.htm
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Standard 5. Personnel

Team Impact

1 T owm
.

+ 26 publications since Jan 2006

+ 45 presentations and 10 workshops to the
community since Jan 2006

* Training workshops: AAFS, MAAFS, MAFS, OCME,
MASP, NYSP, MN BCA (slides available on STRBase)

« PDI Workshops: Validation, mtDNA, gPCR

All NIST publications and presentations available on STRBase:
http:/iwww.cstl.nist.gov/biotech/strbase/NISTpub.htm

Standard 5.1.3.1 Trainin Hs
¢ Training Workshops Conducted
http:/iwww.cstl.nist.gov/biotech/strbase/training.htm
John Butler (and Bruce McCord, Robyn Ragsdale, Pete Vallone, or Mike Coble)
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Standard 5.1.3.2 Review of Scientific Literature

Analytical Chemistry Review Article
» Will review ~300 articles published in

2005-2006 covering virtually every topic in
forensic DNA analysis

* Due to be published June 15, 2007

Forensic Sclence June 15, 2005 issue of Anal. Chem.
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Standard 5.1.2.1 Training Manual On STRBase

http:/lwww.cstl.nist.gov/biotech/strbase/training.htm
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Standard 5.1.3.1 Training

Workshops Conducted This Past Year

* gPCR workshop by Vallone and Orrego
(July 2006) — slides available on STRBase
— http://lwww.cstl.nist.gov/biotech/strbase/qPCRworkshop.htm

* LCN workshop by Butler, Caragine, and Gill
(May 2006) — Butler slides available on STRBase

— http://www.cstl.nist.gov/biotech/strbase/training.htm

* Y-STR and mtDNA workshop by Butler and Coble
(Nov 2006) — >600 slides available on STRBase
— http://www.cstl.nist.gov/biotech/strbase/YmtDNAworkshop.htm

Standard 5.1.3.2 Review of Scientific Literature
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Standard 5.1.3.2 Review of Scientific Literature

Forensic Science International: Genetics

Editor-in-Chief:
Angel Carracedo (Spain)
Associate Editors:
Peter M. Schneider (Germany)
John M. Butler (USA)

FSI: Genetics is anew journal
dedicated exclusively to the
field of forensic genetics. It has
been launched in 2007 by Elsevier
Publishers in affiliation with the
International Society of Forensic
Genetics. All members of the ISFG
receive a free subscription of
this journal (print and online version)
as part of their membership benefits.

Standard 6. Facilities

NIST Human Identity Project Team Laboratory Space
(within Building 227)

Equipment List

GeneAmp 9700 (3)
GeneAmp 9600

ABI 310

ABI 3100

ABI 3130x!

FMBIO llI+

ABI 7500 real-time PCR
ABI 7000

Agilent Bioanalyzer 2100
- pRet Varian UV spec

- = . Varian HPLC

Bruker TOF-MS

Corbet robot

-80 °C freezers

Room B261 (Post-PCR) ™ | Room B219-1 (ABI 3100)

Room B219 (DNA extraction) Room A230 (ABI 3130xI)
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Standard 6. Facilities

NIST Gaithersburg Campus

Administration
(Building 101)

Located in Gaithersburg, Maryland, on
=== approximately 234 hectares (578 acres)
just off Interstate 270 about 25 miles
northwest of Washington, D.C.

Advanced Chemical Sciences
Laboratory (Building 227)

Standard 7. Evidence Control

On-going DNA Storage and Stability
Studies Are Being Conducted

Ambient -20° C
S&S 903 paper —— ——

Ambient -20 -80 LN
® e @ o [y

6 year time point

-80°C Liquid Nitrogen
With Chelex extraction, paper o —_—
with room temperature b a
sample remains colored
during water washes .

http:/iwww.cstl.nist.gov/biotech/strbase/NIJ/DNArecovery.htm

Standard 8. Validation

Validation Information

» President’s DNA Initiative: Validation Workshop (Aug 2005) with
Robyn Ragsdale — slides on STRBase; NFSTC working on DVD

* ABI Roadshow/HID University: Validation Workshop (May 2006)
- slides available on STRBase

*  We would love to have more internal validation information for
STRBase Validation Section (e.g., Y-STRs)

Profiles in DNA (Promega Corporation), vol. 9(2), pp. 3-6

VALIDATION

http:/www.promega.com/profiles/902/ProfilesinDNA_902_03.pdf

PROFILES in DNA

Debunking Some Urban Legends Surrounding
Validation Within the Forensic DNA Community

By John Butier
National Instk.ee of Standsrds and Technology. Gathersburg, Manyiand, LISA

Standard 9.5.5 Available NIST SRMs

Standard Reference Materials

* Relevant Forensic DNA SRMs
— SRM 2391b (DNA profiling — STRs, D1S80, DQA1/PM)
— SRM 2392-1 (mtDNA)
— SRM 2395 (Y-chromosome)
— SRM 2372 (Human DNA quantitation); in development

» Provides national/international traceability and
compatibility (aids in ISO 17025 compliance)

http://lwww.nist.gov/srm

http://www.cstl.nist.gov/biotech/strbase/NISTpub.htm
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Standard 9.5.5 Available NIST SRMs

NIST SRM 2372
Human DNA Quantitation Standard

Components

A: Male/single donor/RNased/NIST
B: Female/multiple donors/NIST

C: Mixture/male & female/commercial

Quantities

110 pL of Human Genomic DNA
Absorbance of 1.0 OD
Conventional [DNA] 50 ng/uL.

Certification

Absorbance by US National Spectrophotometer
Homogeneity by Cary 100 Bio

Validation of conventional [DNA] by Interlaboratory Study

January 11, 2007

Standard 9.5.5 Available NIST SRMs

SRM 2372 Interlaboratory Data

o 3 o 32 laboratories participated
S Preliminary results are

N ;S s shown for the gPCR data.

] +

o T Each laboratory’s data has
. been summarized to a single
P 4 point per type of assay.

4] + Error bars are included.

<o The comparisons are the
differences between A to C,
“ and B to C.

410 49 48 4T 4B 45 A/‘C 125 15 175 2 225 25 The bOX represents the 95%
confidence interval.

Standard 9.5.5 Available NIST SRMs

Preparation of SRM 2372 Materials

COMPONENT A

BOX 1 OF 17

Standard 10. Equipment Calibration

Multiplex_QA Overview

[

#Unknoens  + Blanks + Ladders

* Research tool that provides quality metrics to review instrument
performance over time (e.g., examines resolution on internal size
standard peaks)

* Runs with Microsoft Excel macros. Requires STR data to be
converted with NCBI's BatchExtract program into numerical form.

Available for download from STRBase:
http:/iwww.cstl.nist.gov/biotech/strbase/software.htm

http://www.cstl.nist.gov/biotech/strbase/NISTpub.htm

Standard 9.5.5 Available NIST SRMs

Status of SRM 2372

+ The three components have been bottled — we prepared
1,700 units (there is a great deal of interest in SRM 2372 outside
of the forensic community—e.g., pharmaceutical industry)

+ Studies performed:
— Interlab study of performance (32 forensic labs)
— homogeneity (monitored by NIST statisticians)

— measurement on the NIST National-Reference
Spectrophotometer

« Currently completing documentation: Report of Analysis,
Certificate with certified values, scientific paper, AAFS 2007 talk

We hope to release this SRM in March 2007

Standard 10. Equipment Calibration

Multiplex_QA Article Published

Elecrophoress 2000, 27, 37353748

D.n':fn]{ Duser! Research Article

-mm Crariy b, Multiplex_QA: An exploratory quality

October 2006 issue of Electrophoresis 3
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User manual (127 pages) available for download from STRBase
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Standard 11. Reports
Recent STRBase Updates...

http://www.cstl.nist.gov/biotech/strbase/updates.htm
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Standard 12. Review

Expert Systems

» Work with FSS-i3 expert system 4.0.1 and 4.1.3
— Reviewed >1,000 Identifiler and PP16 samples
— Presented 8 talks on NIST experience with FSS-i3

* NEST Project involvement
— review of report written by NIJ and Marshall University

» Supplying tools to aid analysis of data produce
by FSS-i3 software

Standard 13. Proficiency Testing

Interlaboratory Studies

» Conduct interlab studies to assess proficiency of
the community with mixture interpretation and
DNA quantitation

* Participate in EDNAP/ENFSI studies
— miniSTRs vs SNPs (Peter Gill)
— mtDNA SNP typing (Walther Parson)
— MiniFiler degraded DNA (Peter Gill)

+ Passed QA test with Y-STRs to supply data to
YHRD database

Standard 14. Corrective Action

miniSTR Nomenclature Changes

» Nomenclature changes to miniSTR loci
D1S1677, D4S2364, D10S1248, D14S1434,
and D22S1045 compared to Coble and Butler
(2005)

» JFS March 2007 Letter to the Editor regarding a
D10S1248 nomenclature error

» These loci are being to be used in Europe and
Asia as well as paternity testing here in the U.S.

Standard 17. Outsourcing

Variant Allele Sequencing Service (Free)
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J.M. Butler — NIST Update for SWGDAM January 11, 2007

Thank you for your attention...

Our team publications and presentations are available at:
http://www.cstl.nist.gov/biotech/strbase/NISTpub.htm

Questions?

Leading the Way
{n Forenslc DNA...

See also http://www.dna.gov/research/nist
http://www.cstl.nist.gov/biotech/strbase
john.butler@nist.gov

http://www.cstl.nist.gov/biotech/strbase/NISTpub.htm 6



