e

i

N gNaiional Institute of Standards and Technology ¢ U.S. Department of Commerce

@

y | November 28-30, 2012 - #NISTForensics

STRBase and Information
Resources on Forensic DNA

John M. Butler
NIST Fellow & Applied Genetics Group Leader

Forensics@NIST 2012 Meeting
Gaithersburg, MD
November 28, 2012



~ Information Gathering and Sharing

NIST
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« Welive in the information age and need to share
what we learn as scientists with others

« Sharing information impacts validation of techniques,

which impact court use of the technique

 DNA is often referred to as the “gold standard” in

forensic science because of the scientific studies
performed and information sharing that has occurred

* You need a good library (information collection) to

be successful in developing any scientific discipline

« Knowing the literature provides a solid foundation for

research and future work
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Presentation Outline

Information Input

 Information gathering efforts within our group
* Forensic DNA literature
« Meetings where we learn from others (& present)

Information Output

« STRBase website — its origin and content
 Training workshops
« Forensic DNA Typing textbooks

Committee contributions
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e Forensic DNA Library

Books Located in 227/B250 and B224

Have purchased >300 books on topics related to
forensic DNA analysis as of November 2012
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Collection of Journals in Our Group Library

We now have on-line access to all forensic DNA journals
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Journal of Forensic Sciences
DNA publications vs total articles
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, From PubMed searches performed Feb 2009 using http://www.ncbi.nlm.nih.gov/sites/entrez
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Nt Forensu: Science Publications

Genetics
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http://www.ics-publishing.com/periodicals/ics/issues/contents?issue_key=TOC@@JOURNALS@ICS_PFG@1239@0000
http://nl.sitestat.com/elsevier/elsevier-com/s?ScienceDirect&ns_type=clickout&ns_url=http://www.sciencedirect.com/science/journal/13550306
http://www.elsevier.com/locate/issn/13446223
http://www.fsigeneticssup.com/home
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Our Project Team Library

>9.000 references

gathered and cataloged
In Reference Manager

«Started by Christian Ruitberg
» °*Maintained now by John Butler
‘Updated regularly and provided to
| NIST Human Identity Project Team

;!; Reference Manager - Reference List - STR_REF Database: Generic Reference ID 364
File Edt “iew Heferences Bibliography TermManager Tools ‘Wwindow Help
[ E e R = [EEE R T e e
B . Reference List - 5TR_REF Database: Generic Reference ID 364
Ref Type* Generic
Ref ID* 364
Tite 1 Sane Print™ TR Systems Technical bianual
Authors 1
Pub Date 1* [is {1985 Other
Notes 1 Details for the STR sy CLRe—CaneCaAn ConUERn LARTO DU cea o WA az well as amelogenin
Keywords amelogenin; CSF1PO FFY roultiplex; HPRTE; HUMTHOT; |
multiplex PCR; multip
Reprint In File
Start Page 1
End Page 44
Periodical <Mone Specifieds

Ref ID Authors Title

M 363 AmpFIST
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Aaspollu A
Ahdin L
Acosta A,
Adams M
Ago K
Ago K.
Agrawal 5
Agrawal 5
Agrawal 5

Publicati
GenePri
Allele di
Analysis
Genetic
The hum.
Folymer

Yf-chrom

Reference
Manager Version 10

www.refman.com  info@isiresearchsoft.com

Copyright €1384-2001 11 ResearchSaft

B5818, 0135317 and D7 5820 - in th
an populations from Morocco and 5
SF1PO) from a Colombian populatio

rimers for human short tandem repe:

T T

DA short tandem repeat profiling of three Morth Indian populations
Allele frequencies of microsatellite repeat loci in Bhargavas, Chaturvedis, and Brahrnins of Morth India

Comprehensive set of
forensic DNA articles

Distribution of allele frequencies of six STR markers in north Indians
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We Attend & Contribute Each Year to
Numerous Scientific Meetings

]
Fromega INTERNATIONAL SYMPOSIUM
ON HUMAN IDENTIFICATION

OCT 3-6,2011
National Harbor, MD

Moniimental

GaviLorp NATIONAL ON THE PotomAac

International Society 3
. . ‘ fForensics
of Forensic Genetics S Amplified

Nashville, TN « Oct. 15-18, 2012

INTERNATIONAL SYMPOSIUM
ON HUMAN IDENTIFICATION

The NIJ
CONFERENCE
2012

National CODIS gngERENGE
Conference

June 18-20
Arlington, Virginia

June 20-22
Arlington, Virginia

Zbiometric
CONSORTIUM



http://www.biometrics.org/

Improved DNA extraction

Predicting hair color and
ancestry with SNPs

X-chromosome STRs
Familial searching

Y-STRs and mixtures

Low level DNA samples
MiniSTRs

DNA screening assays
Optimizing database labs
Microfluidic biochip systems

"7 AAFS 2009 Topics Regarding Forensic DNA

From abstracts of presentations at AAFS meeting in Denver, CO (Feb 2009)

Use with property crimes
Recovery from handguns
DNA from IEDs

Expert systems
Automation with robotics
DNA quantitation — gPCR
PCR directly from blood
MtDNA

RNA

Non-human DNA (dogs & cows)
Mixture interpretation



Collection of Notes from Meetings Attended

Detailed notes are taken at every meeting we attend
and shared with the group when we return to NIST
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(presentations are made to our group at the next group meeting)
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Good information input improves output...

Some Fruits of a Good Literature Collection

Review Articles

J Forensic Sci, March 2006, Vol. 51, No. 2
doiz10.1111/4.1556-4029.2006.00046.x
Available online at: www.blackwellsynergy.com

John M. Butler," Ph.D.

Genetics and Genomics of Core Short Tandem
Repeat Loci Used in Human ldentity Testing

\r

Anal Chem. 2007, 70, 43854384

Analytical Chemistry (June 15, 2007 issue)

Forensic Science

T. A. Brettell*

Department of Chemical and Physical Sciences, Cedar Crest Coflege, 100 College Drive,
Allentown, Pennsyvania 15704-67596

J. M. Butler
Biochemical Science Division, National lnstitute of Standards and Technology, Gaithersburg, Mandang 20855-23 11
J. R. Almirall

Depariment of Chemistry and Biochemisiny and infemational Forensic Research nstitute, Flonida infemational Linfversify,
Liniversity Park, Miami, Florida 33789

Textbooks

JOHN M. BUTLER

'FORENSIC
DNA

Biology, Technology, and
Genetics of Markers

Second Edition

2"d Edition 688 pp.
Feb 2005
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"= And a Useful Reference Website...

Genetics
3 STRBase - Microsoft Internet Explorer ['._II'EIFEI
File Edit ‘iew Favorites Tools  Help '1;
. GBack - @ - \ﬂ \ELI _l\l pl ! Search :'::(’ Favorites @3 <~ a,;,; v __I ﬁ 3
: Address Ejhl:l:p:,f,fwww.n:sI:I.nist.gclv,l'l:uintech,l'strhase,l' W Gl:u  Links ¥ q-:_:l -

Short Tandem Repeat DNA
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NIST Standard Reference Database SRD 130 [Recent Updates] -

Serving the forensic DNA and humon ideniity testing communitios for over 14 years.. These data ave intended to henefit

research and application of sho oy . 1 ) .
responsible for the information Reference Listing regarding STRs and DNA Tvping

This dafabase has beem acresse

Complete Set of References (Numencal Order) 3644 references as of 12/27/11

Created by John M. Butler
and Dernis J Reeder {NIST Biochemical Science Thvision),
with invaluable help from Jay Redman, Chrisfian Ruitherg and Michael Tung
Sife cregfors " curriculum vifaes available vsing links above,

¥Farfial support for the design and mainfenance of fhis websife is being provided by The Naficnal sfifufe of Jusfice
throwgh the NIST Ofice of Law Enforcement Sfandards. * “w

= Lacal inkranek
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NIST STRBase Website

Serving the Forensic DNA Community for >15 Years

E_ﬁ Short Tandem Repeat DNA
o / ]
) Internet DataBase :;?_ﬂ
—

NIST Standard Reference Database SRD 130 [Recent Updates]

Semving the farensic DNA and humean identity testing cammunities for aver 10 pears... These data are mtended to benefit research and
application of short tandem repeat DNA markers to hnam identity testing. The authors are solely responsible for the information herein.
Flease Rate Owr Products and Services: http: /tsapps.aast. gov MSTD Smvev/default. aspx?IN=5&DB=130

Thiz database has heen accessad m firmes since 10207, (Counter courtesy manw digits com - see disclaimer)

Created by Johun M. Butler
arnd Dennis I, Reeder (NIST Biochemical Science Division),
with invakiable kelp from Jan Redman, Christian Ruitbery and Mickael Tung

Sife creators "curriculum vitaes available using links above.

*Particl suppart for the design and mairtenance af this website is heing provided by The National Institute of Justice through the NIST Office of
Law Enforcement Standards. ™

General Information

o Purpose of STEBaseMAE 2001 Paper descrnbing STER ase/Owerview Presentation

o Publications and Presentations from MIST Human Identity Project Team 4

o MIO-Funded Projects 4

o Traming haterials 4

o Links to other web sites ¢

o Joszsary of commonly used terms

http://www.cstl.nist.gov/strbase/
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A Brief History of the STRBase Website

Initial iInformation was collected on STR markers while
working on my PhD dissertation in 1993-1995

Started a review article in 1996 while a NIST postdoc but
wanted to create a dynamic rather than an out-of-date
resource

Created hundreds of individual web pages that were
hyperlinked together

Website launched in July 1997

Became a NIST Standard Reference Database (SRD
130) because of its high visibility

| continue to update the website (via an HTML
editor)...
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Benefits of Website like STRBase

http://www.cstl.nist.gov/strbase

« Develops expertise when collecting information
* Requires NIST to stay up-to-date with field

* Provides transparency to our team’s work
 Training tool and resource for the world

« Respected resource for >15 years

« ~10,000 pages of information available now

« >450,000 hits cumulative

 Method for sharing information (PowerPoint
files, population data, etc.)

STRBase be a model for other forensic disciplines in sharing

- iInformation with the forensic science community

NIST



" Review of Some Recent STRBase Additions

Forensic STR Information

S5TERs101: Brief Introduction to STEs

Core Loci: FBI CODIS Core STE. Loci and European Core Loci
STE Fact Sheets {observed alleles and PCE. product sizes)
AMultiplex STR lkats

Seguence Information (annogated)

Vanant Allele Eeports

Iri-Allelic Patterns 4

Mutation Eates for Common Loa

Published PCE. primers

Y -chromosome STEs ¢

Low-template DINA Information

Mitare Interpretation «

Einship Analvsis

mitis [ Es (short amplicons) ¢

Mull Alleles - discordance observed between STR kits 4
STE Eeterence List - now 3687 references ¥
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NIST

Information on Variant Alleles

http://www.cstl.nist.gov/strbase/var_tab.htm

 We collect contributions from all over the world where
unusual results have been observed with STR data

 Enables laboratories to check if others have seen a
specific variant allele or tri-allelic pattern

Type 1 tri-allelic pattern
» Currently (as of Oct 31, 2012 update)

D18S51 n
. . (
657 variants at 41 loci " i
wtd I—_“'_J lu_
[] - [] 22
326 tri-allelic patterns at 33 loci
From D2S1338 Variants Table (http://www.cstl.nist.gov/strbase/var D2S1338.htm)
Allele Allele Instrument | Amp Kit™ Contributor Verification/Conformation Notes Frequency
Designation Size Method(s)
11 20061 ABI310 D Cintia alves, Re-extracted and re-amplified Portuguese Caucasian sample | 1in 780
IPATIMUP,
Ft?"_—?’ Porto, Portugal
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povled Mixture Section of STRBase

http://lwww.cstl.nist.gov/strbase/mixture.htm

* Training workshop slides Literature listing by topic for 144 articles
(thousands of slides of training ,
: : Topic category #
Mixture Principles & Recommendations 13

« SWGDAM Mixture

Committee resource page

(contains worked mixture examples
by Bruce Heidebrecht, Maryland State  Stochastic Effects & Allele Dropout 18
Police DNA Technical Leader)

Setting Thresholds 11
Stutter Products & Peak Height Ratios 19

Estimating the Number of Contributors 15
_ _ Mixture Ratios 9
* Links to mixture -
i : Statistical Approaches 23
Interpretation software
Low Template DNA Mixtures 8

(currently 12 links)

Separating Cells to Avoid Mixtures

e Literature references Software (plus 12 websites)

(currently 144 articles) Probabilistic Genotyping Approach 11
General Information on Mixtures 7

NIST
i



b Outreach via Presentations
from the NIST Applied Genetics Group

Present our research at scientific conferences

Conduct training workshops at forensic labs

Visit universities with forensic science programs

Teach via webinars on specific topics

— NIST will host a mixture interpretation webinar on April 12,
2013 (goal is to reach DNA analysts world-wide)

In the past 2 years (Oct 2010-Nov 2012):
138 talks & posters

20 training workshops

Slide handouts and posters available at
http://lwww.cstl.nist.gov/strbase/NISTpub.htm

NIST

i i
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5= Scientific Conferences (Past 2 Years)

Genetics
n Zbiometric I s H I

Gontergnce
CONSORTIUM ON HUMAN IDENTIFICATION
Feb 2011 June 2011 Sept 2011 Oct 2011 Nov 2011
Feb 2012 June 2012 Sept 2012 Oct 2012 Nov 2012
2 A
ICFISan2011 % ‘\'f\/,_, -
May 2011 Oct 2011
August 2011 July 2011 Sept 2012
0 Y / May 2012 P Nov 2012

fs&\ Technology.
FORENSICA .
% 2012 V ml O|\| I Advanced DNA Technical Workshop

Sept 2012

b May 2012 May 2012 Aug 2012
p4


http://www.biometrics.org/
http://www.cssfg.org/cz/1096/forensica-2012/
http://vfl.vermont.gov/

NIST

Crime Labs Visited (Past 2 Years)

Presentations were given in each lab reviewing NIST DNA research
and providing requested training on forensic DNA topics

April 2011

+¥ MEDj¢
o 47
$ ' YORK Cryy: éjg@

A
DEPARTMENT
OF PUBLIC
SAFETY

June 2011

May 2012 June 2012 Sept 2012


//upload.wikimedia.org/wikipedia/en/f/fd/Arizona_Department_of_Public_Safety.jpg

NIST

Universities Visited (Past 2 Years)

THE GEORGE /;EORGE g
WASHINGTON mSON \

S
UNIVERSITY UNIVERSITY TOV\/SON
‘ WASHINGTON DC UNIVERSITY
April 2011 _
Nov 2010 Sept 2011 Aprll 2011
March 2012 May 2012
May 2012*
*commencement address
PENNSTAT
BOSTON o 'HEALTH
UNIVERSITY w SCIENCE CENTER
; April 2012
April 2011 April 2011 p
Nov 2011

UNIVERSITY OF

UTAH VALLEY

uvu

SOUTHERN
INDIANA UNIVERSITY (I rermErrs
ﬁ*gf’ March 2011 Nov 2011 Nov 2011 Nov 2011

N
i
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Austria

Sept 2011

Innsbruck
Medical
University
Institute of Legal
Medicine

Japan

Dec 2010

National Research
Institute of Police

Science

ST
M4

N
i

Other Countries Visited (Past 2 Years)

Czech
Belgium Canada Republic Denmark
Apr 2011 May 2012 May 2012 June 2012
European DNA : University of
Profiling Group ~ Royal Canadian Forensica Y
Mounted Police & Copenhagen
& European ) ) conference Institute of
Network of Canadla_n Soc_:lety of Forensic
Forensic Forensic Science Medicine
Science
Institutes
Korea Sweden Taiwan
///‘&‘ H
Nl H
Nov 2012 Nov 2011 June 2012
Supreme National Laboratory  Criminal Investigation
Prosecutors’ of Forensic Science Bureau Forensic
Office Science Center


//upload.wikimedia.org/wikipedia/commons/7/72/Flag_of_the_Republic_of_China.svg

AL
57 NIST Applied Genetics Group Hosted a Spanish

Guest Researcher (Jan 2011 — July 2012)

Dr. Manuel Fondevila

= =

UNIVERSIDADE
DE SANTIAGO

DE COMPOSTELA

Studied commercial 30plex (Qiagen ! Del
DIPlex) and a home-brew 38plex in

U.S. population samples

IntJ Legal Med 2012) 126.725-737 Int. J. Legal Med. (2012) 126: 725-737

DOT 1010070041 4-012-0721-7

ORIGINAL ARTICLE

Forensic performance of two insertion—deletion marker assays

_ Deletion — ggtaactctc taatcaa
M. Fondevila - C. Phillips - C. Santos - R. Pereira - . -
EH L. Gusmio - A. Carracedo - J. M. Butler - M. V. Lareu - Insertion - ggtaactctc agca taatcaa
|

Zé P. M. Vallone

e



ver - Publications on Forensic DNA
from the NIST Applied Genetics Group

* 144 publications since 2002

— 40 in the past 2 years

— Includes journal articles, book chapters, and textbooks

« References are all listed on STRBase
— http://lwww.cstl.nist.gov/strbase/NISTpub.htm
— Many are available directly from STRBase

Most of our articles
| are published in

1} | Forensic Sci. Int.
Genetics —
currently the
highest impact
journal in the field

136 page report written by Kevin Kiesler

NIST Report to the FBI:
Plex-ID Electrospray Time-of-Flight Mass
Spectrometer for Mitochondrial DNA
Base Composition Profiling

Experiments performed and report written by: Kevin Kiesler, M.S. (NIST)

Under the direction of: Dr. Peter Vallone (NIST)




AL . . . .
M Application Review on Forensic Science

e appears every other year in June 15 issue of Analytical Chemistry

Year Years # Articles | # DNA Articles
Anal. Chem. 2005, 77, 3839—3860 PUb“Shed Covered ReVl ewed Rev| ewed
Forensic Science 2005 2003 & 2004 789 250
T. A. Brettelf* | 7@ Chem. 2007, 79, 4365-4384 2007 2005 & 2006 560 181

Office of Forensic . . 2007 & 2008
1200 Negron Roz: FOrensic Science 2009 552 163

J. M. Butler |1 A, Brettell* Anal. Chem. 2009, 81, 4695-4711 2011 2009 & 2010 575 122

National Institute « pepartment of Che

Allentown, Pennsy - -
R. Saferstein Forensic Science

J. M. Butler
Box 1334, Mount

Biochemical Scien T. A. Brettell* analwci‘cd Anal. Chem. 2011, 83, 4539-4556
emist

J. R. Almirall Depanment Of Cf‘ ry ubs.acs.org/ac

Allentown, Penns prbsacsorg
Department of Cht
University Park, M

J. M. Butler | Forensic Science
Biochemical Sciel T A Brettell

Department of Chemical and Physical Sciences, Cedar Crest College, 100 College Drive, Allentown, Pennsylvania 18104-6196,

J. R. Almirall United States

Department of CH J. M. Butler
University, Univer
Biochemical Science Division, National Institute of Standards and Technology, Gaithersburg, Maryland 20899-8312, United States

J. R. Almirall

Department of Chemistry and Biochemistry and International Forensic Research Institute, Florida International University,
University Park, Miami, Florida 33199, United States

NIST
i
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Contributing to Book Compilations

METHODS IN M()LECUL,‘\R BIOLOGY =

Methods in Molecular Biology-

Volume 98 Volume 297

FORIIE)NR%IEIRNé ForenSJC DNA |
PROTOCOLS i Vg
Edited by i PfgtOCOlS A

Patrick J. Lincoln -
and Jim Thomson 0o ¢ oo * Edited by

Ahgel Carracedo

Topics on Forensic DNA Analysis
Current Practices and Emerging Technologies

Humana Press Humana Press Humana Press CRC Press
1998 2005 2012 2013

The NIST Applied Genetics Group has contributed to every major book
compilation regarding forensic DNA over the past 15 years

ST
1]

N
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N Forensic DNA Typing Textbooks
Have Set the Standard for the Field

1st Edition 2nd Edition

JOHN M. BUTLER

'FORENSIC

FORENSIC
DNA

Biology, Technology, and
Genetics of Markers
Second Edition

Jan 2001 Feb 2005
335 pages 688 pages
Language Editions

3rd Edition (3 volumes)

p Leu V@

Y DNAGEEL

xxxxxxx
AMEE RA8RF

o))
o
o
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N
o
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&}
c
@©
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©
)

Chinese (2007)

DNA

Advanced Topics in

FORENSIC

Advanced Topics in

FORENSIC
TYPING:

INTERPRETATION

i 1
* ¥ Eundamentals

% \]
. e Of FOrensic

=
John M. Butler

C CAG C

3 Gln G.} _
®

Sept 2009  Aug 2011  Fall 2013
(being written)
520 pages 704 pages ~500 pages

2

GG

Writing these books is now
part of my job here at NIST
(no royalties are received)


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

“7 Current Committee Contributions

SWGDAM (Scientific Working Group on DNA Analysis Methods)
http://www.swgdam.org

John Butler — Mixture Committee (chair)
Pete Vallone — Rapid DNA Committee (chair)
Mike Coble — Enhanced Detection Methods & Interpretation Committee

Held each Jan & July
(Fredericksburg, VA)

NIST/NIJ Technical Working Group on Biological Evidence Preservation
http://www.nist.gov/oles/forensics/crime_scene.cfm

Margaret Kline serves as a member

Virginia Department of Forensic Science — Scientific Advisory Committee
http://www.dfs.virginia.gov/about/saCommittee.cfm

John Butler serves as a member of the biology sub-committee

North Carolina State Bureau of Investigation Forensic Science Advisory Board
http://mwww.ncdoj.gov/About-DOJ/State-Bureau-of-Investigation/Crime-Lab/Forensic-Advisory-Board.aspx

Mike Coble serves as vice-chairman and member
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Summary and Lessons Learned

* Need a good team to become the experts in the field
— having the right people is crucial

« Comprehensively gather information, create
standardized information formats that are useful,
share what is learned through multiple avenues

* Be plugged into the community and willingly help

meet their needs (visits to labs to conduct training
workshops benefits labs and our understanding of their needs
and challenges)

NIST

i i
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NIST Disclaimer: 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 it imply that any of the materials, instruments or

equipment identified are necessarily the best available for the purpose.

*f Points of view are those of the presenters and do not necessarily represent the official position of the National Institute of Standards and
w2z’ Technology or the U.S. Department of Justice.
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Thank you for your attention!

November 28-30, 2012 - #NISTForensics



