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Historical Perspective on DNA Typing

www.dna.gov
Justice for All Act 2005
($1B over 5 years)
Identifiler 5-dye kit
and ABI 3100
UK National 2002
Database launched  cop|s |oci

2004 Y-STRs

(April 10, 1995) defined PowerPlex® 16
Gill et al. (1985) Forensic (16 loci in single amp)
application of DNA ‘fingerprints" pRe ”41998 2000

STR typing with
CE is fairly routine

1 99@,‘ First commercial
fluorescent STR mtDNA

Nature 318:577-9 FSS
Quadruplex _»
-~

First STRs »‘/1994

developed ‘ P4 multiplexes
-
1 990 \ 1992 /f(i)aplllary electrophoresis
NG /' of STRs first described

\\1985/ PCRdeveIoped DQA1 & PM

*-" RFLP (dot blot) Multiplex STRs

NIST Mission and History

» National Institute of Standards and Technology (NIST)
was created in 1901 as the National Bureau of
Standards (NBS). The name was changed to NIST in
1988.

* NIST is part of the U.S. Department of Commerce with
a mission to develop and promote measurement,
standards, and technology to enhance productivity,
facilitate trade, and improve the quality of life.

» NIST supplies over 1,300 Standard Reference Materials
(SRMs) for industry, academia, and government use in
such areas as environmental analysis, health
measurements, and industrial materials production and
analysis.

General Location of NIST

Baltimore, MD

BWI
Airport
Capitol Beltway

Washington

D.C.
Dulles Reagan
Airport National
Airport
1-66

Richmond, VA
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NIST Human Identity Project Team Laboratory Space NIST and Forensic DNA

(within Building 227)

« Dennis Reeder, Margaret Kline, and Kristy Richie started DNA work at NIST in
late 1980s

Equipment List
« The FBI's DNA Advisory Board required one member be from NIST, which was

GeneAmp 9700 Dennis Reeder

GeneAmp 9600

ABI 310 « NIST has been an invited guest to TWGDAM/SWGDAM since 1988

ABI 3100

ABI 3130xI (on order) « A number of Standard Reference Materials have been developed since 1992:
FMBIO lil+ SRM 2390 (RFLP), SRM 2391 (PCR/STRs), SRM 2392 (mtDNA),

ABI 7500 real-time PCR SRM 2395 (Y-STRs), SRM 2372 (DNA quant)

Agilent Bioanalyzer 2100
Varian UV spec

\B/?LI:?; ?'SIIECMS « Human Identity Project Team formed in 2000 with John Butler as project leader
= MWG RoboAmp 4200 (when Dennis Reeder left NIST for Applied Biosystems)
Room B261 (Post-PCR) M | Room B219-1 (ABI 3100) ODOAMP

« STRBase website developed in 1996-1997 while John Butler was a postdoc

-80 °C freezers . . N
« Numerous research areas now funded by the National Institute of Justice

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

Room B219 (DNA extraction) Room A230 (ABI 3130xI)

Overview of NIST Organization NIST Human Identity Project Team

Margaret Kline Pete Vallone Mike Coble

John Butler
(Project Leader)

Physical & Biochemical Surface &
Chemical . PR N
properies | Sciences Division Science

; 1
Becky Hill Chris DeAngelis

computer programmer

DNA Measurements
Group
Funding: Interagency Agreement 2003-1J-R-029 between

Project Team petecton §
‘ National Institute of Justice (NIJ) and NIST Office of Law

http://www.cstl.nist.gov/biotech/DNATechologies/Human_ldentity.htm Enforcement Standards (OLES)

Dave Duewer  jan Redman Amy Decker
Anal. Chem. Division

ivi Forensic DNA Typing, 2" Edition: ~ John Butler
Team Productivity o s o, 2 ST, (nOtNIST)

Chapter 1 Overview & History of DNA Typing
Chapter2  DNA Biology Review
Chapter3  Sample Collection, Extraction, Quantitation

Chapter4  PCR Amplification
Chapter 5 Common STRs and Commercial Kits

Since last ISFG meeting (Sept 2003): an ;
S FORENSIC Chapler 7 Forondc eves

Chapter 8  Single Nucleotide Polymorphisms.
Chapter 9 Y-Chromosome DNA Tests
Chapter 10 Mitochondrial DNA Analysis
Chapter 11 Non-Human DNA and Microbial Forensics
Chapter 12 DNA Separation Methods
Chapter 13  DNA Detection Methods
Chapter 14 Instrumentation for STR Typing: ABI 310, 3100, FMBIO
Chapter 15 STR Genotyping Issues
Chapter 16 Lab Validation
Chapter 17  New Technologies, Automation, and Expert Systems.
Chapter 18  CODIS and DNA Databases
Chapter 19 Basic Genetic Principles and Statistics
Chapter 20 STR Database Analyses
Chapter 21 Profile Frequency Estimates
Chapter 22 Statistical Analysis of Mixtures and Degraded DNA
Chapter 23 Kinship and Paternity Testi
Chapter 24 Mass Disaster DNA Vi
Appendix | Reported STR Alleles
Appendix Il U.S. Population Data-STR Allele Frequencies
Appendix Ill Suppliers of DNA Analysis Equipment
i i double the size of the first edition  Abenax\ Das Recamans:

http://Iwww.cstl.nist.gov/biotech/strbase/NISTpub.htm Appendix V- DAB Recommendations on Statistics

10 new chapters, >500 new references  Appendix VI Application of NRC Il o STR Typing
Appendix VIl Example DNA Cases

» Textbook: Forensic DNA Typing, 2% Edition
» Widely-used website: hundreds of pages of new

information added to STRBase

I3
5

im Identification

http://www.cstl.nist.gov/biotech/strbase/NISTpub.htm
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National Institute of Justice Congress Passed the DNA Identification Act of 1994 (Public Law 103 322)

; # Rasearch nent, and Evaluation Agency of tf Department of Justice l Formalized the FBI's authority to establish a national
Current Areas of NIST Effort with Forensic DNA P moexorlaw enforeementpuposes
FBI's DNA Advisory Board
» Standards Quality Assurance Standards
~ Standard Reference Materials for Forensic DNA Testing Laboratories

— Standard Information Resources (STRBase website)
— Interlaboratory Studies

* Technology

— Research programs in SNPs, miniSTRs, Y-STRs, mtDNA, gPCR
— Assay and software development

* Training Materials

— Review articles and workshops on STRs, CE, validation
— PowerPoint and pdf files available for download

(October 1, 1998)
STANDARD 9.5

The laboratory shall check its
DNA procedures annually or
whenever substantial changes
are made to the protocol(s)
against an appropriate and
available NIST standard reference
material or standard traceable to
a NIST standard.

Standard Reference Materials Forensic DNA Timeline with NIST SRM Development
: 5 ] s
n 2 2z =
2ges 2| 222 2= 3
. ik Bl 235 2% 3
. 3 Sooo 2
+ Relevant Forensic DNA SRMs z 2255 7| zEzg £: @
= 593 2 =) =) 2
— SRM 2391b (DNA profiling — STRs, D1580, DQA1/PM) E 230 208 E FEE Z § =
£E2 g2 2 5 8w 2
— SRM 2392-I (mtDNA) 2 2EEg 215l 3 igé g s 3
Sx 2 < = O - .
— SRM 2395 (Y-chromosome) T E28Eg|E| EscE 2: ¢ ONA
— SRM 2372 (Human DNA quantitation); in development bed Technology
MSS3 Qso04
S e SRM 2372
+ Provides national/international traceability and .t SRM 2395
T . . . €S
compatibility (aids in ISO 17025 compliance) e A SRM23W2
[ 2 SRM 2391
Recerfffication SRM 2390
http://lwww.nist.gov/srm 1980 1985 1990 ~ 1995 1998 2000 2002 2004

1995: SRM 2391 PCR-based DNA

Profiling Standard PowerPlex 16 BIO 2002: SRM 2391b released

D1S80 Locus DQ-alpha & PolyMarker reverse dot blot hybridization_ *22 STR Loci
Variable Number vor 0 oage w e §oepd T +D1S80 and DQA1/PM (stil certified)
Ta”‘:@m&ipeat o S P Tt | Pl -f " *Many labs using 16plex STR kits

Samples originally 6 — Pre-amplified D1S80 samples
“ 800bp selected to possess 1 —D1S80 allelic ladder
3 all DQA1 types 1 — size standard
10 — Genome DNA Extracts
Silver stained gels for 2 _ Cell line cells spotted on
903 paper for extraction

STR monoplexes
&

" |||-|'| I

Fl'l'lllilllll [

= uﬂJJlM kil i

2000

\‘Ili:llllllll‘ll-

PowerPlex 16 STR kit

llHHLl u il nmj lk “MA

http://www.cstl.nist.gov/biotech/strbase/NISTpub.htm
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NIST SRM 2391b

All current commercial kit
STR loci are certified

doial Fuetltute of Standnche & Tedpoloay

Wertificate of Analgeis
fied ¥ alues Foo Addisonal STR Loct

Standard Refs oIk

FESEPS  LFL PemaD  Penn®  DISINN  DIsSam

wmil 113 712 13E 15182

meeomee o an T 17,26 Ll

Wi Iar 1 e ma 1118

1043 012 pi Rk 1733 13

TRE T VG S 451 713 e 1z

Wil s FERTI 5L 1Lls

[IRTEINNETNE S AT 11 72 13152

™| 22 autosomal STRs
"| characterized across
12 DNA samples

10 5

LIRTI 1IN E S A+ i vl LEREY
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L]
ee, STRBase:

A Standard Information Resource

John Jan
Butler Redman
Primary updates performed monthly
» Summary of variant alleles and tri-allelic patterns
» List of STR references (Reference Manager database)
» NIST publications and presentations

* New content is being added regularly to aid training
and to support forensic DNA laboratories

http://lwww.cstl.nist.gov/biotech/strbase/

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

Content of STRBase Website

http://lwww.cstl.nist.gov/biotech/strbase

« ../str_fact.htm STR Fact Sheets on Core Loci

e .../multiplx.htm  Multiplex STR Kit Information

o ...ly_strs.htm Y-Chromosome Information

« ../var_tab.htm Variant Alleles Reported

+ .../mutation.htm Mutation Rates for Common STRs

o ...[str_ref.htm Reference List with ~2,500 Papers

« .../training.htm  Downloadable PowerPoints for Training
+ .../validation.htm Validation Information

* .../miniSTR.htm miniSTR Information

+ .../address.htm Addresses for Scientists

* .../NISTpub.htm Publications & Presentations from NIST

L]
ﬁ Validation Information

John Margaret Jan
Butler Kline Redman

» Survey initiated at June 2004 NIJ meeting and
conducted last summer resulted in 53 responses

» Talk at Promega meeting Oct 2004

» Validation summary sheets

» Validation website on STRBase

* Workshop conducted August 2005 at NFSTC (DVD to
be released as part of President’s DNA Initiative training)

* We invite submission of your internal validation studies
for inclusion in the NIST validation website

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

Pathway to Improved DNA Validation

» * Collection of Current Philosophy on Validation
— Community survey

— Interviews
— Literature summary i — !

« Training VALIDATION WORKSHOP |

— Auditors must be consistent in treatment of labs

* Providing Tools to Enable Improved Validation
— Sample set(s)
— Workbook — provide specific examples
— Standard report form — documentation standardization

— « Collection of Validation Data from Labs
— NIJ-funded labs to submit data to STRBase validation website

New Validation Homepage on STRBase
http://lwww.cstl.nist.gov/biotech/strbase/validation.htm H

Validation Information to Aid Forensic DNA Laboratories

| VALIDATION WORKSHOP |
r 1

i Validation Summary Sheets

Wi ¥ Wil What validated?
e w3 T \Where
Lested = AL 8
S —— )
Other information and conclusions

http://www.cstl.nist.gov/biotech/strbase/NISTpub.htm
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Validation Summary Sheet for PowerPlex Y

Study Completed (17 studies done] Description of Samples Tested (performed in 7 labs and Promega #Run La borato ry I nte rnal Val idation Su mmaries
Single Source (Concordance) 5 samples x 8 labs 40 -
6 labs x 2 M/F mixture series x 11 ratios B Jieajue
(1:0,1:1,1:10,1:100,1:300,1:1000,0.5:300, 0.25:300,0.125:300,
Mixture Ratio (male:female) 0.0625:300, 0.03:300 ng M:F ) 132 Wee zreee upd
6 labs x 2 M/M mixtures series x 11 ratios (1:0, 19:1, 9:1, 5:1, 2:1, 1:1,
Mixture Ratio (male:male) 1:2,1:5, 1:9, 1:19, 0:1) 132
Sensitivity 7 labs x 2 series x 6 amounts (1/0.5/0.25/0.125/0.06/0.03) 84
Non-Human 24 animals 24 Summaries of Validation Studies Conducted In Indisidual Laboratorbes (not published in the Bterature)
NIST SRM 6 components of SRM 2395 6 Ril, Aoy o lsbrameni Laboruiney Suhmitice
BowerPlex 16 it wah AB1 310 Py yhrards Polize y
Precision (ABI 3100 and ABI 377) o ‘a‘,’gfg,";;‘"“‘“ * 10 sample replicated + 8 ladders + § samples I Crsntifler = AR M0 Alsbama Depatment of Porensic Sciences  Angsle Dells Macna
Non-Probative Cases 65 cases with 102 samples 102 — - - e G
Stutter 412 males used 412 3[ Soliciting Information on Studies Performed by the Community ]—
Peak Height Ratio N/A (except for DYS385 but no studies were noted) or g el - e ol : e
Cycling Parameters 5 cycles (28/27/26/25/24) x 8 punch sizes x 2 samples. 80 =
Annealing Temperature 5 labs x 5 temperatures (54/58/60/62/64) x 1 sample 25
Reaction volume 5 volumes (50/25/15/12.5/6.25) x [5 amounts + 5 concentrations] 50 2
4 models (480/2400/9600/9700) x 1 sample i
Thermal cycler test +[3 models x 3 sets x 12 samples] 76 kS
Male-specificity 2 females x 1 titration series (0-500 ng female DNA) x 5 amounts each 10
TaqGold polymerase titration 5 amounts (1.38/2.0612.75/3.44/4.13 U) X 4 quantities (1/0.5/0.25/0.13 ng DNA) 20 izl
Primer pair titration 5 amounts (0.5x/0.75x/1x/1.5x/2x) x 4 quantities (1/0.5/0.25/0.13 ng DNA) 20
Magnesium titration 5 amounts (1/1.25/1.5/1.75/2 mM Mg) X 4 quantities (1/0.5/0.25/0.13 ng DNA) 20
Krenke et al. (2005) Forensic Sci. Int. 148:1-14 TOTAL SAMPLES EXAMINED ™|
: NIST Initiated Interlaboratory Studies
Interlaboratory StUdleS Studies involving STRs # Labs _ Publications ry
. : Kline MC, Duewer DL, Newall P, Redman JW, Reeder
Margaret  Dave Jan John Evaluation of CSF1PO, 34 | Dy, Richard M. (1997) Interlaboratory evaluation of STR
Kine ~ Duewer ~ Redman  Butler TPOX, and THO1 triplex CTT. J. Forensic Sci. 42: 897-906
. . . . . Duewer DL, Kline MC, Redman JW, Newall PJ, Reeder
+ DNA Quantitation Study (QS04) Mixed Stain Studies #1 45 DJ. (2001) NIST Mixed Stain Studies #1 and #2:
- i and #2 (Apr—Nov 1997 i ison of DNA ification practice
8 DNA samples ?Upphed and Jafl—’;llay 1999) and short tan(yiem repeat multiplex performance with
— 84 laboratories signed up (80 labs returned results) multiple-source samples. J. Forensic Sci. 46: 1199-1210
— 287 data sets using 19 different methods MSS3 :gg'oeé)'\fq-%-TDueW:r\D-L-V‘R:«dr;aSN-kW-- B:{:‘e‘rv JM.
. . - mixed stain : ntitation
— 60 data sets with real-time gPCR (37 Quantifiler data sets) accuracy and i(;n,ﬁ,znc: ;nyshm tan;‘:; ,e:e:(
— Publication in May 2005: J. Forensic Sci. 50(3): 571-578 Mixed Stain Study #3 74 multiplex signal intensity. Anal. Chem. 75: 2463-2469.
(Oct 2000-May 2001) Duewer, D.L., Kline, M.C., Redman, J.W., Butler, J.M.
. . (2004) NIST Mixed Stain Study #3: signal intensity
* Mixture Interpretation Study (MIX05) balance in commercial short tandem repeat multiplexes,
— 105 labs signed up (71 labs returned data) QI’_’a’- ;”Z’”-;”gzgﬁ’@; e
: : ot ine, M.C., Duewer, D.L., Redman, JW., Butler, J.M.
— Interpretation requested of provided e-grams for 4 mock sexual DNA Quantitation Study 80 | (2008) Resutts from the NIST 2004 DNA Quantitation
assault cases (Jan-Mar 2004) QS04 Study, J. Forensic Sci. 50(3):571-578
— Data analysis is still on-going... MIX05
. . Data analysis currently on-going ...
http://lwww.cstl.nist.gov/biotech/strbase/interlab.htm '\Sﬂtlxéur((eJle;]rt\?l:/Tz:??[t)gg) 71 | will be presented at NIJ Grantees (June 2005)
P -cstl.nist.g - udy ISFG (Sept 2005), Promega (Sept 2005)
The National Institute of Standards and Technology . .
NH Gratefully Acknowledges the Participation of the N I ST Quantltatlon Study 2004 (QSO4)
U (et w2 (22 e R (o @ E e ey 1o Kline et al. (2005) J. Forensic Sci. 50(3):571-578
know where they stand relative to other labs i
to illustrate opportunities for improvement. Consisted of:
DNA Quantitation Accuracy in STR Typing +8 DNA extracts labeled A —H _
Ros T v ox U oW - . *Shipped Dec 2003 —Jan 2004 to 84 laboratories for
2 | i quantification; data received back by April 2004
g 3 L gﬁ g *Labs were requested to use multiple methods / multiple
£ ) % % ? E analysts
§ ke 5
& 05 s .
E £ arl S ele We received data from 80 Labs (95%)
YourVales : ® E Total of 287 sets of data
@ QuantiBlot 97.5% Donor Alleles (Major + Minor) Identified, % 'l . e .
cumaer w oner Participants used 19 different quantification methods
Median o . . . . . .
= (primarily variations on Quantiblot and Real-time PCR)
Mergaret G. Kine, Study Goordinator Information from this interlab study is being used to help construct
SRM 2372 (Human DNA Quantitation Standard)
See Kline, M.C., et al. (2003) Anal. Chem. 75: 2463-2469

http://www.cstl.nist.gov/biotech/strbase/NISTpub.htm
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Mixture Interpretation Interlab Study
(MIX05)

« Only involves interpretation of data

« 105 labs enrolled for participation (20 from overseas)
* 71 labs have returned results

« Four mock cases supplied with “victim” and “evidence”

electropherograms (GeneScan .fsa files — that can be converted for Mac or
GeneMapper; gel files made available to FMBIO labs)

« Data available with Profiler Plus, COfiler, SGM Plus, PowerPlex
16, Identifiler, PowerPlex 16 BIO (FMBIO) kits

« Summary of results with involve training materials to illustrate
various approaches to solving mixtures

Perpetrator
Profile(s) ??
Along with reasons for

making calls and any stats
that would be reported

September 14, 2005

Participation in NIST Interlaboratory Study
on Mixture Interpretation (MIX05)

Companies:
Myriad Genet
yriac Senetics 20 labs outside of U.S. signed up

Outside U.S.:
Hungary

Spain
Italy
Germany
0%0 Chile
80

Czech Republic
Denmark
Argentina
Malaysia

31 states

105 laboratories signed up for study (71 returned results so far)

MIX05 Results on Multiple Kits
http://www.cstl.nist.gov/biotech/strbase/interlab/MIX05.htm

Case 1 evidence (mixture)

ABI 3100 Generated
Profiler Plus |, [ .l| | Ll il [BaEiasEpeiedin
CD-ROM to labs as
either .fsa files (for
Genotyper NT or
COfiler | TR ul 1 lal 1l | GeneMapperID) or
Mac-converted files
for Genotyper Mac

Identifiler 1.Il]n| |J|L dl L1 ll. il kLl

PowerPlex 16 ]u Ihl J.l ;| I iah Lol o u A I e

SGM Plus /O TR TR ST AV | | N S

FMBIO data was also made available upon request

Purpose of MIX05 Study

* Goal is to understand the “lay of the land” regarding
mixture analysis across the DNA typing community

» “If you show 10 colleagues a mixture, you will probably
end up with 10 different answers”
— Peter Gill, Human Identification E-Symposium, April 14, 2005

» One of the primary benefits we hope to gain from this
study is recommendations for a more uniform
approach to mixture interpretation and training tools to
help educate the community

Value of the MIX05 Study

« Data sets exist with multiple mixture scenarios and a variety of STR
kits that can be used for training purposes

« A wide variety of approaches to mixture interpretation have been
applied on the same data sets evaluated as part of a single study

« Interpretation guidelines from many laboratories are being
compared to one another for the first time in an effort to
determine challenges facing future efforts to develop “expert
systems” for automated mixture interpretation

+ We are exploring the challenges of supplying a common data
set to a number of forensic laboratories (e.g., if a standard
reference data set was ever desired for evaluating expert systems)

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

Technology: Research Programs

* miniSTRs

* Y-chromosome STRs

+ mtDNA

* SNPs

» gPCR for DNA quantitation

» DNA stability studies

» Variant allele characterization and sequencing
+ Software tools

» Assay development with collaborators
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Standard U.S. Population Dataset

http://www.cstl.nist.gov/biotech/strbase/NISTpop.htm
260 Caucasians, 260 African Americans, 140 Hispanics, 3 Asians = 663 males

DNA extracted from whole blood (anonymous;
self-identified ethnicities) received from
Interstate Blood Bank (Memphis, TN) and
Millennium Biotech Inc. (Ft. Lauderdale, FL)

extracted genomic DNA

o000 e
o 6% e

f!
To date: (>100,000 allele calls)
Identifiler (15 autosomal markers + Amelogenin) (10,608)
Roche Linear Arrays (HV1/HV2 10 regions) (6,630)
Y STRs 22 loci—27 amplicons (17,388)
Y STRs 27 new loci (14,535)

Yfiler kit 17 loci (11,237) Genotypes with
Y SNPs 50 markers on sub-set of samples (11,498) various human
Orchid 70 autosomal SNPs on sub-set (13,230) identity testing

miniSTR testing-new loci and CODIS concordance (9,228)
New miniSTR loci — for 11 loci, 7,293 genotypes markers
mtDNA full control region sequences by AFDIL

September 14, 2005

miniSTRs for Degraded DNA

Mike Becky John

Coble Hill Butler

+ Original miniSTR paper with CODIS loci, D2, D19, Penta D, Penta E
— Butler et al. (2003) J. Forensic Sci. 48: 1054-1064

* Many CODIS loci are too big and make poor miniSTRs

* New miniSTRs and assays: NC01, NC02
— Coble, M.D. and Butler, J.M. (2005) J. Forensic Sci. 50:43-53

»  New miniSGM miniplex: AMEL, THO1, FGA, D18, D16, D2
+ EDNAP/ENFSI degraded DNA study coordinated by Peter Gill

+ Creation of miniSTR information on STRBase

http://lwww.cstl.nist.gov/biotech/strbase/miniSTR.htm

A miniSTR is a reduced size STR amplicon that enables
higher recovery of information from degraded DNA samples

Conventional miniSTR
PCR primer primer
e e e e
STR repeat region e 4—
q miniSTR Conventional
Testing must be performed 'P show allele primer PCR primer
concordance between primer sets
' s a0 s o e ma s s

[1165538

IR

awe  Conventional STR test
ann (COfiler™ kit)

x MiniSTR assay (using
uw  Butler et al. 2003 primers)

Butler, J.M. (2005) Forensic DNA Typing, 2 Edition, Figure 7.2, OElsevier Science/Academic Press

J. Forensic Sci. Sept 2003 issue

Avalabl: caline ot ww

oo M. Hutter.! PO Yo Shen ™ PR and Brace & MeCondt Describes new primer
sequences for all CODIS loci
The Development of Reduced Size STR and initial assays developed
Amplicons as Tools for Analysis of Big Mini THO1 Allelic Ladder ‘
Aaaaasas s

A R L R Ly R

Degraded DNA*

W v s e we s w
[T

| = 2 100

T
@
[

Size relative to ABI kits AL

3000 | TPOX
7 CSF1PO
2000 FGA  D21S11
1000 | l D75820
o] i A l
48 bp

Recent Publications on miniSTRs

« Butler, J.M,, Shen, Y., McCord, B.R. (2003) The development of
reduced size STR amplicons as tools for analysis of degraded
DNA. J. Forensic Sci 48(5): 1054-1064.

* Chung, D.T., Drabek, J., Opel, K.L., Butler, J.M., McCord, B.R.
(2004) A study on the effects of degradation and template
concentration on the efficiency of the STR miniplex primer sets.
J. Forensic Sci. 49(4): 733-740.

« Drabek, J., Chung, D.T., Butler, J.M., McCord, B.R. (2004)
Concordance study between miniplex STR assays and a
commercial STR typing kit, J. Forensic Sci. 49(4): 859-860.

« Coble, M.D. and Butler, J.M. (2005) Characterization of new
r5n0ini4$3:I'5R3Ioci to aid analysis of degraded DNA., J. Forensic Sci.,

http://www.cstl.nist.gov/biotech/strbase/miniSTR.htm
http://www.cstl.nist.gov/biotech/strbase/miniSTR/timeline.htm

New miniSGM miniplex assay
Provided to EDNAP/ENFSI group for degraded DNA study (Fall 2004)

200 bp

D16S539

I Illlm.

Size relative to ABI kits

New combination of miniSTR loci:
Loci with highest PD (D251338, D18S51, FGA) [=
-] Extra European concordance (THO01, D16S539)
Sex-typing added (amelogenin)

http:/lwww.cstl.nist i IminiSTR/MiniSGM_Pr pdf
Retains same miniSTR primers from Butler et al. (2003) J. Forensic Sci 48(5): 1054-1064

http://www.cstl.nist.gov/biotech/strbase/NISTpub.htm
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Initial Testing Results with Potential miniSTR Loci

| 00D ehiriclirizad BT rarksn: fr stnsning

>900 l Coble and Butler (2005)
(387 posetiaioct J. Forensic Sci. 50(1): 43-53

l T4 anmional
&7 markers with amploon size < 125 bp 1 ks

41 markas for Under investigation
e stues currently

l :
(b —— i Mike Coble to talk

(0-09) on these
new miniSTR loci

10 ersarkosrs far iitisl fesbng |

NCo1
[

[Ty
DHS14M
BEPEI0S

DASAATT
=

| Plan to characterize ~27 new miniSTRs |
DAS2384

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

Miniplex "NC01"

NIST Allelic Ladders

PCR Product Size (bp) T e e
gt
D10S1248
D10S1248
6FAM e
(blue) ‘ o
el o
] (]
foloe) D14S1434
viC D14S1434 e I | -
(green) Il 1 E:x Il [ 1l -y
S, N | - - Ot ] o T
(green) [ [i:]
NED D2251045 » D2251045 .
(vellow) I|I ﬁ Fé‘; | | N
(vellow) — S — -

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

Coble and Butler (2005) Characterization of new miniSTR loci to aid analysis of degraded DNA J. Forensic Sci. 50(1): 43-53

New Autosomal STR Loci

Mike Becky John
Coble Hill Butler

« NCO1 loci: D10S1248, D14S1434, D2251045

« Peter Gill and the EDNAP/ENFSI group have recommended the NCO1 loci
as an extension of current European core loci following their demonstrated
success in the recent EDNAP degraded DNA interlab study

« Being adopted/explored in multiple U.S. paternity testing labs
(BRT Labs, Orchid Cellmark East Lansing, DNA Diagnostics Center)

« Population data, locus characterization, and allelic ladders for 27 new
autosomal STRs under development as new miniSTRs

« All new STR loci are physically unlinked to CODIS and ENFSI core loci

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

Work with Y-STRs

A -
John Margaret Pete Amy

Butler Kline Vallone Decker

» Beta-testing of all commercial Y-STR kits

+ U.S. population data supplied to Yfiler haplotype database
* 49 Y-STR loci evaluated with ~650 U.S. samples

* New Y-chromosome information on STRBase linking to all available
haplotype databases

* Human Y-Chromosome DNA Profiling Standard Reference Material
(SRM 2395) — updates with DYS635 for Yfiler

+ Separation of two brothers with 47 Y-STRs

http://www.cstl.nist.gov/biotech/strbasely_strs.htm

New Y-Chromosome Information
ReSOU rces on STRBaSe Locus boxes are hyperlinked

to STR Fact Sheets

http://www.cstl.nist. basely_strs.htm

e et ettt s PowerPlex® Y

Commerrial ¥-STR Kita

L
[ -
orem oTem orems

tietrrintirnnn
Laan

~~

Largest Y-STR
Database

YHRD has
7,897 haplotypes
with SWGDAM
recommended loci

BNIST Himsmem Edesstity Propect Tessm ¥-Chsemassme Werk

NIST Multiplexes for High-Throughput Y STR Typing
Laid the Groundwork for Applied Biosystems’ Yfiler Y-STR Kit

11 U.S. core loci PCR Product Size (bp)
+ DYS437 W ™ » - ol = ol
+ DYS448 395
+DYS456 * 300 AU
385alb
:gzgggg - 391 YCAIl a/b
1426 400 439
38011
e Isasl J 447 19 435
- | 392
NI (| B el

= 385alb 11plex

450

448

I}/ L 1]

Schoske et al. (2004) High-throughput Y-STR typing of U.S. populations..., Forensic Sci. Int., 139:107-121

Relative Fluorescence Units

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

http:/lwww.appli t com/yfilerdatak

#Samples Contributed by NIST
African American 985 259 African Americans

fsian 230 3 Asians

Caucasian 1276 262 Caucasians

Filipino 105

Hispanic 597 139 Hispanics

Mative American 106

Sub-saharan African 59

Vietnamese 103 Data provided by NIST
Al 3561 663/3561 = 18.6%

September 14, 2005

NIST Work with New Y-STR Loci

BT s

FAvailable onling at www sciencedinect.com

Sceace
International

e sl ier oo eflomnciin

seines (@oinear-

FLSEVIER P Sekmcy st st 0800 e

Announcement of pnr\-l!:smn dma
Allele frequencies for 27 Y-5TR loci with U.S. Caucasian,
African American, and Hispanic samples
John M. Butler*. Amy E. Decker. Peter M. Vallone. Margarer C. Kline
Mawrfowoderry Dy rison. Newemai duiinee o Soowdarals wnd Tohmebory. G dbersbwry. MDD MESSS0IL USA

Roczivad 16 Jamiary X035 recetiald in sovimed fom 12 Febouary 300% 14,535 types
generated across
27 new loci

Mirurd

S v, DYS540, DYSS56 DYS3ST, )\"- b, DYSS7S,
s far gach bocus ase reponted along with aomencl

Subdividing Common Types with More Loci

657 males from 3 U.S. populations | Host somman type
DYS19-14
Minimal haplotype DYS389I - 13
(19, 3891/, 390, 391, 392, 393, 385 alb) Bvasa o1
26) ovase 11
U.S. Haplotype (26)__ Beit
B SWGDAM recommended loci (+438,439) DYS385 alb— 11,14
() (15) @ I
/ PowerPlex Y // (+437)
» - « —
@ @ e (@
/ \ \ / \ Yfiler / 1 (+445,456,4/§%J l / \

vy (D MMM wx
(1 [OIVIY) (MM)(

T4
cxy
=

Identical: DYS...444,446,485,495,505,508,534,540,556

Subdivide into two groups (2)(1): DYS...449,463,520,532,533,557,570,594,643
Subdivide into three groups (1)(1)(1): DYS522, DYS576

Y-Chromosome Standard NIST SRM 2395
Available since July 2003

STASDARD REFERENCE MATERIALS Human Y-Chromosome DNA Profiling Standard
2395 e +5 male samples + 1 female sample (neg. control)
Human Y Chromosame
DNA B ~
Components A-F 100 ng of each (50 pL at ~2 ng/uL)

Store at -20'C +22 Y STR markers sequenced
bt guters
NIST 9 additional Y STR markers typed
Sttt B e Tasbsbngt

+42 Y SNPs typed with Marligen kit

Certified for all loci in commercial Y-STR kits:

Y-PLEX 6 SWGDAM recommended loci:
Y-PLEX5  Bysig, Dys385 alb, DYS3891/I,
Y-PLEX 12 DYS390, DYS391, DYS392,
PowerPlex Y DYS393, DYS438, DYS439

Y-filer - adds DYS635 (C4); now sequenced

Helps meet FBI Standard 9.5 (and ISO 17025)...traceability to a national standard

Duplication at Multiple Loci
with Single-Source Sample

Y-chromosome mapping
-arm

¥ STR Marker
DYsa1

DYS3891 DYS439 DYS389ll

Entire region of Y-
chromosome has
likely been duplicated
and then diverged

Most duplications
have a single
repeat spread in
allele patterns

Butler et al. (2005) J. Forensic Sci. 50(4):853-859

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

Work with mtDNA

Mike Pete Margaret John
Coble Vallone Kline Butler

+ Collaboration with Armed Forces DNA Identification Laboratory
to develop multiplex mtDNA SNP assays for coding region
polymorphisms

» Beta-testing and automation of Roche LINEAR ARRAY HVI/HVII
probes

+ Population study performed with LINEAR ARRAY HVI/HVII probes

« Exploration of effective strategies for forensic analysis in the
mitochondrial DNA coding region

http://www.cstl.nist.gov/biotech/strbase/mtDNA.htm
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Control Region (16024-576) SNPs

* 1,122 nucleotide positions; typically only 610 bases
analyzed (HVI: 16024-16365; HVII: 73-340)

» Challenges with typing closely spaced SNPs
— Probes are disrupted by neighboring polymorphism(s)

Coding Region (577-16023) SNPs

* 15,446 nucleotide positions
» Challenges with typing widely spaced SNPs
— Multiplex PCR required
« Polymorphisms may have medical significance

September 14, 2005

NIST mtDNA Work

W 1 Roche Linear Arrays
r] 3 (probes for HVI/HVII)
I J. Forensic Sci. 2005,
il l 50(2): 377-385

|
—[ — ¥ Automated washing/
-

i ] F
1 s

Population Study

Coding Region
mtSNP 11plex
Result from 1 pg (genomic DNA) | (minisequencing assay)
T Developed with AFDIL
J to resolve mtDNA most

(s » @ u
LB
-
-
- common types
Ll

— Int. J. Legal Med., 2004;
P g o 118: 147-157

Typing frequencies for 666

NIST population samples Summary of Our Population

#in Group | Freq % Types | % People Typlng Wlth ROChe mtDNA

1 185 65.6 27.8 LINEAR ARRAYS
2 46 16.3 138
3 18 64 8.1
" " " 22 LINEAR ARRAY summary
5 3 11 23 +282 different types
6 4 14 36 +185 were unique (occurred only once)
’ ! 04 11 *51 samples had “Most Common Type”
8 9 32 108
9 2 07 27 -
10 4 14 6.0 HV1/HV2 sequencing summary
" 1 04 17 <518 different types
12 1 g': ;: *454 were unique (occurred only once)
% p i 35 *17 samples had “Most Common Type”
28 1 04 42

[s1] 1 04 77 “Most Common Type” evaluated further

-

> with mtDNA coding region SNP assay
Kline et al. (2005) J. Forensic Sci. 50(2): 377-385

Analysis of mtDNA coding region

September 2005 issue, pp. 314-315

It J Legal Med (2005) 119: 314-315
DOT L0 0140050543y

TEmmmvmREmE ]

B. Budowle - U, Gyllensten - K. Chakraborty - M. Allen

Forensic analysis of the mitochondrial coding region
and association to disease

» They propose that sequencing stretches of the
coding region is more informative than
evaluating selected SNP sites...

A " @ 1 ) B. (MMM M (1) (1)
(11) (10) 3) (2
5 different ? 11 different
types Focused types
SNP Typing
9 MPA SNPs 30 Haplogroup H SNPs (Coble et al. 2004)

(Coble et al. 2004; Vallone et al. 2004)

Individuals
ossessing “most
3 9 24 H:1 54 Haplogroup H | Individuals
common type” Se uences
for C q Sequences possessing
mtGenome
6 mDNA coding region fragments (~520 bp) 6 mtDNA coding region fragments (~520 bp)
(Allen and Andreasson 2005) (Allen and Andreasson 2005)

|

Sequencing

4 different *
types 6 different
types

Coble, M.D., Vallone, P.M., Just, R.S., Diegoli, T.M., Smith, B.C., Parsons, T.J. (2005) Effective strategies
for forensic analysis in the mltochondrlal DNA codlng region. Int. J. Legal. Med., in press

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

Work with SNP Loci

Pete Amy John
Vallone Decker Butler

« U.S. population frequencies with 70 autosomal SNPs
— Vallone et al. (2005) Forensic Sci. Int. 149: 279-286

« U.S. population information with 50 Y-SNPs
— Vallone et al. (2004) J. Forensic Sci. 49: 723-732

« Construction of 12plex autosomal SNP assay
— Vallone et al. (2005) Poster P-296 at ISFG

« Creation of Forensic SNP Information website on STRBase
— see Gill et al. Science&Justice 44(1): 51-53

http://lwww.cstl.nist.gov/biotech/strbase/SNP.htm
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y—— 3 e
i Short Tandem Repeat DNA
< Internet DataBase , Forensic SNP Site

now a part of
STRBase

September 14, 2005

F
N=a4 “African American ]
L L N=T 1 [Caucasian
B I e T e S S B S S N B TR
o n‘Am ™ 0070 cc 0.243 | 0405 0068 | 0581 | 0311 0149 0486 0108 0203  0.068 0.257 | 0.054
o7z Cr 0.282 m 0.243 | 0135 | 0514 | 0135 | 0189 | 0338 | 0122 0378 0284 0459 | 0216 | 0.365
4 = He 0.333 cr 0514 | 0459 0419 | 0284 | 0500 0514 0392 0514 0514 0473 0527 0581
13 P o278 He 0,500 | 0463 | 0401 | 0401 | 0493 | 0482 | 0433 0463 0497 | 0423 | 0499 | 0452
ool o ow ww s % v mowm & u
= = ™ 0.451 0068 | 0243 | 0392 | 0446 | 0243 0162 0473 0365 0270  0.108 | 0270 & 0.203
1'm 18 0408 0514 | 0311 | 0122 | 0149 | 0284 | 0324 | 0054 0203 0189 0432 | 0176 0270
P He' 0452 cr 0419 0446 0486 0405 | 0473 0514 0473 0432 0541 0459  0.554  0.527
2 P 028 He 0401 | 0498 0463 | 0456 | 0499 0487 | 0412 0487 0497 | 0447 049 | 0.498
=
Tooml o om | % w wm | m % ow s s |
o Cri) ™ 0.304 cc 0.243 | 0176 | 0162 | 0.068 | 0257 | 0432 0419 0527 0122 0581 | 0257 | 0.108
0326 18 0.507 ™ 0.203 | 0446 | 0432 | 0689 | 0284 0149 | 0122 0122 0311 0068 | 0203 0243
’ . He. cr 0554 0378 0405 0243 | 0459 0419 0459 0351 0568 0351 0541  0.649
— [ 0310 1™ e 0439 | 0463 | 0463 | 0.007 | 0500 | 0460 | 0456 | 0416 | 0462 | 0.368 | 0.499 | 0491
=] —
e -
| o Th the Orchid
R — ese are the Orchi
5 .
z NP mark d
== S arkers used in
(N ) e
cn 1 S their WTC testi
1 S eir esting
R
—f— o w @ & 7
- e T 0376 | 0486 0324 0216 | 0284
0721 18 0.485 ™ 0608 | 0.027 0486 0284 | 0219 0162 0054 0108 0351 | 0.149
L2 - He' 0.496 cr 0.324 | 0500 | 0324 0554 | 0548 0450 0459 0568 0432 0568
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Allele Frequencies for 70 SNP Loci in U.S. Populations
1

346
Vallone et al._(2005) Forensic Sci. Int. 149:279-286

Will be updated
with new SNP
information
from this . A
meeting it v .o el i Warhing
Corwag am [0 Amalrale Mo dhodds 085
Lty O EI4
See Peter Vallone poster #296 (session 1)
Autosomal 12plex SNP Assay
12plex PCR and 12plex ASPE from 0.5 ng DNA template
all PCR products <90 bp
SNaPshot product nucleotide sizes (relative to GS120 LIZ)
iﬂl 25 a0 3 40 45 50 55 60
| cc RMP: ~1 in 300,000 (average ~1 in 70,000)
s000 _ GIA T
d T
cr T
4000 . cc or T
cT oo cic
2000 _|
o)
Bl [ T Al | 2+
locus: 1 2 3 4 5 6 7 8 9 10 11 12
chr: 5 15 10 1 17 13 17 1 6 11 20 11

“Best” 12 SNPs selected from 70 originally tested;
>0.45 heterozygosity in U.S. Caucasians, Hispanics, and African Americans
Vallone, P.M., Decker, A.E., Butler, J.M. (2005) Allele frequencies for 70 autosomal SNP loci with U.S. Caucasian,
African American, and Hispanic Samples. Forensic Sci. Int. 149:279-286.
Population data has been collected on >1,000 samples (662 U.S. and 375 world samples)
from 10 different population groups

Publication on U.S. Groups with Y-SNPs

J. Forensic Sci. 2004; 49(4): 723-732

Peter M. Vallore,! PhoD. ard Sola M. Burter, Ph.D.

¥-SNP Typing of U.S. African American and
Caucasian Samples Using Allele-Specific
Hybridization and Primer Extension®

Different technologies yield the same Y-SNP type
Full concordance was observed between hybridization and primer
extension technologies on 18 different Y-SNPs (>3,800 allele calls)

Y-SNPs will have limited value for individualizing a sample
18 different types observed in 229 individuals

Current Y-SNPs appear to have limited value for ethnic differentiation in U.S.
populations (with the exception of M2 that is only found in African Americans and not
in Caucasians)

Comparison of STRs and SNPs

Conventional STR

- ~
miniSTR
L R — Py
> <
> Srepeats <«
— _ 9repeats > <+ < SNP
P S — P
> <+ »> C <«
P frepes e <
4 12repeats id + < T
13 repeats id i <
> <
v Target region
Target region (single nucleotide
(short tandem repeat) polymorphism)
Larger target region (miniSTR targets same region) Smaller target region
More possible variants than SNPs Fewer possible variants
Only need a moderate number of STR markers Need more SNP markers
Range of sizes examined (e.g., 28 bp spread if 4 bpirepeat) Constant size examined

Mixtures easier to detect and decipher

Margaret Pete Amy
Kline Vallone Decker

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

Evaluation of gPCR Assays

» Evaluation of published assays on same samples
» Characterization of Quantifiler lot-to-lot performance

» Additional studies under way utilizing qPCR:
— Examining the challenge of multiplexing qPCR assays
— Studies to track DNA recovery from various types of tubes
— Characterizing potential SRM 2372 components
(Human DNA Quantitation Standard)

http:/lwww.cstl.nist.gov/biotech/strbase/DNAquant.htm
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Interlaboratory Comparisons

Laboratory Performances with Real-Time PCR Methods

60 data sets

g

c

2

2

o

g

o

et

c

)

1

©

-1

o

<
0 = Quantifiler

Concordance | = Alu RT-PCR

5=BRCAIl

6 = CFS-HUMRT

Kline, et al. (2005) J. Forensic Sci. 50(3):571-578

STR Allele Sequencing and
Characterization

Margaret John
Kline Butler

+ Variant characterization
— TPOX 10.3 (Maryland State Police)
— D18851 null alleles (FSS and Kuwait govt)
— D18S51 allele 40 (Nebraska State Crime Lab)
— D18S51 allele “5.3” (DNA Solutions)
— DYS392 allele “10.3” (AFDIL)
— VWA allele “15.1” (Peter de Knijff)
* Locus duplication or deletion
— DYS390 deletion (CFS Toronto)
— DYS392 deletion (MN BCA)
» Forensic labs are sending us unusual STR alleles for
sequence characterization

http:/lwww.cstl.nist.gov/biotech/strbase/STRseq.htm

Software Tools

Pete Dave Chris
Vallone Duewer  DeAngelis

» AutoDimer — multiplex PCR primer screening tool

p: cstl.nist. i t g htm

* MixSTR — mixture component resolution tool

* Multiplex_QA — quality assessment tool for monitoring
instrument performance over time

. NIST US population database (internal Access database)

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

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

e
Margaret Dave
Kline Duewer

» Comparison of DNA recovery from FTA, IsoCode, S&S 903,
Whatman papers with bloodstains from the same individuals

» Recovery of DNA from aged bloodstains on untreated paper stored
at room temperature

N lg Anal. Chem. (2002) 74:1863-1869
Chain R i ificati of DNA

¥
from Aged Blood Stains: Quantitative Evaluation
of the “Suitability for Purpose” of Four Filter

s Archival Media

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

D18S51 Null Allele from Kuwait Samples with ABI Primers

PowerPlex 16

=
o
3
3
L

!

Identifiler

Reverse sequence

10 nt from
3’end

Allele 18 drops out

Clayton et al. (2004) Primer binding site mutations affecting the typing of STR loci
contained within the AMPFISTR SGM Plus kit. Forensic Sci Int. 139(2-3): 255-259

10 nucleotides from 3’end of
ABI D18-R primer (PowerPlex 16
primers are not impacted)

I 172 bp downstream of STR repeat (G>A) I

AutoDimer Overview

SHoRT TeckncAL REPORTS

oy

AutoDimer: a screening tool for primer-dimer B
and hairpin struc —— [T
11

L
am

« Evaluates potential primer dimers and hairpins in batch mode.

* Requires input of primer list (already chosen in singleplex fashion
with Primer3 or some other program). Runs as stand-alone Visual
Basic program.

+ Used in development of all NIST multiplex PCR/STR/SNP assays.

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

12
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Multiplex_QA Overview

! |l
Il

i
A g

sl g

4 N E, i
pre fre

w Lnkrwms - 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://lwww.cstl.nist.gov/biotech/strbase/software.htm

Training Materials and Review Articles

John

Butler «  Workshops on STRs and CE (ABI 310/3100)
— Taught with Bruce McCord (Florida Int. Univ.)
— NEAFS (Sept 29-30, 2004)
— U. Albany DNA Academy (June 13-14, 2005)

« Validation Workshop
— Taught with Robyn Ragsdale (FDLE) at NFSTC (August 24-26, 2005)

« PowerPoint slides from Forensic DNA Typing, 2" Edition
— >150 slides available now (~1,000 planned) for download
— http://www.cstl.nist. i base/FDT2e.htm

* Review articles
— ABI 310 and 3100 chemistry — Electrophoresis 2004, 25, 1397-1412

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

NEAFS Workshop Slide Handouts

Handouts available as downloadable pdf files from
http://www.cstl.nist.gov/biotech/strbase/NISTpub.htm#NEAF Sworkshop

2 day workshop with >500 slides describing STRs and CE
(ABI 310 and ABI 3100)

NEAFS CE-DNA Workshop (Butler and McCord) Sept 29-30, 2004

Capillary Electrophoresis
in DNA Analysis

STR Analysis

Qutline for Workshop

bt

shop

0 (Pasicipart Reundabia)

» Raview and Test

http://www.cstl.nist.gov/biotech/strbase/NISTpub.htm
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Assay Development with Collaborators

Pete John
Vallone Butler
PCR Product Size (bp)

A e e e e me e 38 je g me w im se + Y-STR 20plex (Mike Hammer and
= Alan Redd)
- NESIRIZ0pied i — Butler et al. (2002) FSI
o 439 ab
i w1 ogg a0
" R +  Cat STRs (Marilyn Raymond and
= — ' Victor David)

“MeowPlex” (11 cat STRs + gender) — Butler et al. (2002) Profiles in DNA

— Raymond et al. (2005) JFS
ALl KN . 4

+  miniSTRs (Bruce McCord)

T THO1 “Big Mini” (6 miniSTRs)
= TPOX  CSFIPO Toh Taist — Butler et al. (2003) JFS
Lol 11 1075520 1 ) _
- = 4.1 2 +  mtDNA coding region SNPs
B = = = = (AFDIL)
.- mtSNP 11plex ~ Vallone et al. (2004) LM
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Training on STR Typing
Using Commercial Kits and
Margaret C. Kline, Janette W. Redman,
John M. Butler
Nafiona! inzifude of Slandards and Technolbgy
October 22-26, 2001 :
pdf available from http://www.cstl.nist.gov/biotech/strbase/NISTpub.htm
Electrophioresis 2004, 25, 1307-1412 Contents
Review 1 Intreduction 1397
1.1 General aspects 1397
-E'fi:"a"'-:}u‘”" Forensic DNJ 1.2 Early workwith CE . 1400
L .
Fadsrica criwmu" using the AB i ::Ez:: 5:)‘;:;2?” and injection. 1:3;
Bruce R McCord®  po ma o] 3 Sampleseparation. ...,
for STR anal 3.1 The polymer separation matrix . 1403
*Mational Instiute of Standards 3.2 The buffer. 1403
and Technalogy, DHA typing with shed 3.3 The capillary . 1404
Blclachnology n appcationsinciudind 4 Sample detection. 1405
Gaithorsturg, MD, USA such as tha A Pris| 5 S I i
Narmont Forensi; Labeeatory, ample interpratation 1406
Viatorbury, VT, LS4 Tormany laboraloned 5 4 software used . .. . . . 1406
*Onio Uriversity, ";g“m::o";:";': 52  Assessing resolution of DNA separation 1406
Cepastment of Chemistry,
Athens, OH, USA Ty i) T e contexl App\lce.mons of forensic DNA testing . 1407
thmughput and aasa 8.1 Forensic casework. 1407
6.2 DNA datab . 1408,
7 Increasing sample throughput. . 1408
7.1 Capillary array elecirophoresis systems. ... 1408
7.2 Microchip GE Systems. ................. 1409
7.3
1410
3 References 1410
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Analytical Chemistry Application Review

June 15, 2005 issue of Analytical Chemistry

Forensic Science

T. A. Brottell*

Ofiice of Forensic Sciences, New Jersey State Police, New Jerssy Forensic Science and Technology Compiex,
1200 Negron Road, Horizon Center, Hamilton, New Jersey 08631

J. M. Butler
National institute of Standards and Technology, Gaithersburg, Mandand 20895-8311

R. Saferstein Review Cemienis
Foremsic DNA Asabysis
Collection, Characterization, Preservation,
Extraction, ad Quantiation of Bickgical
Material

Box 1334, Mount Laursl, New Jersey 08054

Short Tanders Repeats
250 articles referenced YSTR Typlog. Center Viotinton, and
X hromonome Analysis

cove'ring fc_)rensic DNA e e et it
analysis during 2003-2004 DRA Daitmes
Interpretation asd Statistical Weight of DA

Tipizsg B
Goneral Hivinrs
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Thank you for your attention...

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

olh®

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