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For more than a decade, the U.S. National Institute of Standards and Technology (NIST) has maintained the Short Tandem Repeat DNA Internet DataBase (STRBase), which is located at
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STRBase: 10 Years and Beyond

New Internet Resources for the Human Identity Testing Community

John M. Butler

http://www.cstl.nist.gov/biotech/strbase/. The purpose of STRBase has been and continues to be an attempt to bring together the abundant literature and information in the human
identity testing field in a cohesive fashion to make current and future work easier. STRBase recently became NIST Standard Reference Database (SRD) 130. New resources that are

regularly added to STRBase can now be found quickly at http://www.cstl.nist.gov/biotech/strbase/updates.htm. A page was recently created to track null alleles detected through DNA
testing with different primer sets (see http://www.cstl.nist.gov/biotech/strbase/NullAlleles.htm). In addition, a new software program enabling concordance checking with multiple data
sets can be downloaded from http://www.cstl.nist.gov/biotech/strbase/software.htm. Hundreds of new pages of information have been added in the past few years and nhumerous
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PowerPoint slides, NIST publications and presentations, software programs, and other useful information is available for download.

NIJ-Funded Projects at NIST

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

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

otech/strbase/

NIST Standard Reference Database SRD

responsible for the information herein.

Short Tandem Repeat DNA

Internet DataBase

Serving the forensic DNA and lumen identity testing communities for over 16 years...These data are intended to benefit
research and application of short tandem repeat DNA markers to uman identity testing. The authors are selely
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Projects Performed by NIST Human Identity Project Team
ABI 3100 performance with various STR typing systems
ABI 3130xI upgrade evaluation

AutoDimer: software to enable rapid multiplex PCR design
Autosomal SNP loci

Autosomal STR loci: beyond the CODIS markers
Biomatrica dry storage device DNA stability studies

Cat STR assay: development of the “MeowPlex"

DNA quantitation methods: evaluation and comparison

DNA recovery from aged bloodstains on untreated filter paper
DNA recovery from bloodstains on various filter papers

DNA recovery from various tubes

DNA stability studies

Dog STR assay development

Expert Systems: FSS-i3 software evaluation

Genetic variation in U.S. populations

Interlaboratory studies: NIST Mixed Stain Study #1 & #2
Interlaboratory studies: NIST Mixed Stain Study #3
Interlaboratory studies: DNA quantitation (QS04)
Interlaboratory studies: STR mixture interpretation (MIX05)
Literature collection on topics related to forensic DNA typing
Locus-specific brackets (LSBs) for Y-STR typing

Luminex system for Y-SNP typing

Mass spectrometry SNP typing

MiniFiler concordance study

miniSTR assays for recovery of information from degraded DNA
mIniSTR: new loci and assays/support to other labs
Mitochondrial DNA: LINEAR ARRAY evaluation
Mitochondrial DNA: coding region SNP assay development
Mitochondrial DNA: Affymetrix MitoChip evaluation

mixSTR: a tool to aid mixture DNA cases

Multiplex PCR assay development (2000-present)

Multiplex_QA: development of data quality assessment software

Nuclear DNA from hair shafts
Quality control methods for PCR primers

SNP typing: ancestry informative marker assays

SNP typing: identification assays

SNP website for possible forensic SNP loci

SRM 2391, 2391a, 2391b: PCR-based DNA Profiling Standard
SRM 2395: Human Y-Chromosome DNA Profiling Standard
SRM 2372: Human DNA Quantitation Standard

STRBase: a human identity testing community resource

STR kit primer sequence analysis

Supplying samples to collaborators and colleagues

Training materials: STR typing using capillary electrophoresis
Training materials: mixture interpretation and LCN DNA testing
Validation resources, standardization, and training

Variant allele sequencing to determine basis for allele dropout
Y Duplication

Y-chromosome: Examination of the DYS464 multi-copy marker
Y-chromosome: Y-SNP variation in U.S. populations
Y-chromosome: Y-STR kit evaluations

Y-chromosome: Y-STR multiplex assay development
Y-chromosome: Y-STR mutation rate determination
Y-chromosome: Y-STR value of additional loci

NIST Human Identity Project Team — Leading the Way in Forensic DNA
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STRBase contains information on

Software Tools Available for Download
http://www .cstl.nist.gov/biotech/strbase/software.htm

OmniPop (from Brian Burritt, SDPD) — enables profile
match probability calculations across 202 populations
AutoDimer — aids multiplex assay design

mixSTR — compares reference profiles to mixtures for
rapid allele inclusion/exclusion

Multiplex_QA — enables comparison of ABI
310/3100/3130 electropherogram data with quality metrics
STR_ConvertFormats — transforms data from columns
into rows

STR_MatchSamples — compares STR types from multiple
data sets to aid concordance checking

Training Materials Available for Download

http:/mww.cstl.nist.gov/biotech/strbase/training.htm

Downloadable PowerPoint files (>800 slides) and
pdf presentations covering topics such as CE
theory and troubleshooting, low-copy number DNA
testing, and Y-chromosome and mtDNA analysis.

NIST Publications Available for Download
http://www.cstl.nist.gov/biotech/strbase/NISTpub.htm

2912 literature references
375 variant alleles
162 tri-allelic patterns
28 interlaboratory studies
94 NIST publications (since 2000)
257 NIST presentations (since 2000)
342 weblinks
45 organizations
41 journals
18 academic and forensic institutes
117 commercial sites
21 genetic genealogy labs
57 paternity testing labs
9 legal sites dealing with forensic DNA
35 useful information sites

Variant Allele and Tri-Allelic Patterns
375 variants and 162 tri-alleles

STR Locus # Variant Alleles pa‘g:‘-:x;l:;; »
CSF1PO 17 5
FGA 93 22
THOL 12 1
TPOX 15 15
VWA 8 18
D3S1358 26 6
D5S818 7 4
D75820 24 7
0851179 10 1
D13S317 15 8
0165539 12 8
D18S51 33 17
D21511 25 19
D251338 7 2
D19s433 18 2
Penta D 28 5
Penta E 20 11
F13A01 1 o
FESIFPS 1 1
SE33 1 [
D1S1677 1 o
D1451434 1 [

General Information
Recent Updates
Purpose of STRBase
Publications and Presentations from NIST Project Team
N1J-Funded Projects
Training Materials
Links to other web sites
Glossary of commonly used terms

Forensic STR Information
STRs101: Brief Introduction to STRs
Core Loci: FBI CODIS Core STR Loci and European Core
Loci
STR Fact Sheets (observed alleles and PCR product sizes)
Multiplex STR kits
Sequence Information (annotated)
Variant Allele Reports
Tri-Allelic Patterns
Mutation Rates for Common Loci
Published PCR primers
Y-chromosome STRs
miniSTRs (short amplicons) —including MiniFiler
Null Alleles - discordance observed between STR kits
STR Reference List - now >2900 references

Other DNA Marker Information and Non-Human Resources

Amelogenin information
Sex-typing markers
Forensic SNP information
Mitochondrial DNA (mtDNA)
Cat STR Information

Dog STR information

Lab Resources and Tools
Addresses for scientists working with STRs
Training Materials
STR Allele Sequencing
Population data — downloadable OmniPop program
Data from NIST U.S. Population Samples

NIST-Developed Software including mixSTR and Multiplex_QA

NIST Standard Reference Material for PCR-Based Testing
New STR Markers under Development at NIST
Chromosomal Locations

DNA Advisory Board Quality Assurance Standards
Interlaboratory Studies

NIST Mixture 2005 Interlab Study MIX05 Data

Validation information

DNA Quantitation — including information on SRM 2372
Technology for resolving STR alleles

Planned Future Additions
Mixture Interpretation — with worked examples
Statistical Analysis Resources - with worked examples
Known STR Flanking Region Variation
Slides showing applications for STR typing

NIST publications and presentations: http://www.cstl.nist.gov/biotech/strbase/NISTpub.htm
NIST-developed software: http://www.cstl.nist.gov/biotech/strbase/software.htm
NIST-collected population data: http://www.cstl.nist.gov/biotech/strbase/NISTpop.htm

Poster available for download from STRBase: http://www.cstl.nist.gov/biotech/strbase/pub_pres/Butler_Promega2007poster.pdf

1997, Promega Corporation, pp. 38-47. http: promega.

13 html

[4] Butler, J.M. (2007) New resources for the forensic genetics community available on the NIST STRBase

website. Progress in Forensic Genetics 12 (in press).

New Null Allele Section

for Tracking Discordance Between Primer Sets

http: cstl.nist

Ileles.htm

Worvaits from Comcordones Stadies

Schematic of Kit Loci
Size Ranges and Dye Labels

Link to Publication (NIST only)

iFiler

STR Fact Sheet with Locus
Chromosomal Location and All
Known Alleles and PCR Primers.

— D16S539 with SRM 2391b Component 8

Identifiler

STR Fact Sheets

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

hitp:/fwww cst.nist. govibiotech/strbase/str_D16S539.htm

D16S539

‘ Other Names ‘ ‘Chiromosomal Location ‘ ‘GenBank Accession ‘

GO7a25; s 11 repts

o3
UniSTS: 48590 ACO248013; has 11 repats

160241
(Chr16; 84944 Mb (May 2004, NCBI
buil 35)

Repeat [GATA) = Genbank tp srand
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PCR Procuct Sizes of Observed Allies

Sl | stz | sets [sedr | Repeatstructure Rl

Allele

(Repeat #)
4 | zowp | 120 | 22909 | 2antp arantallel

26400 | 13300 | 2330 | 2520 | (GATAY, 2

A EDEDIEDIED varantalels
7 |22 [ 1aen | 2aren | 2u0ep arantallel
5| 2retp | sty | 2astp | z0to | (GATAL, 1
83 | 219 | 1asen | 26600 | 2070 varantaliels
9 | zeowp | sty | 2900 | 200t0 | (oATA) 1
93 | zeat | sseep | zwzee | 2o varantalels
10| 2o | 1530 | 25300 | o720 | ATA, 2
1 |z |15 | 57ee | 216ty | (oATA), 2
113 | 201tp | 16009 | 26000 | 27009 arantallel
12| 202 | 16100 | z61to | 280tp | (GATAL, 2
121 | 203tp | 15209 | 25200 | 28109 arantallel
122 | 2sam [ 16300 | 25300 | 282bp arantalel
13| zoew | 1estp | 25ty | 2maby | (oATAY, 2
131 | 20700 | 16600 | 26000 | 28500 arantalel
133 | 2000 | 10000 | zo0bp | zarhp varantalels
14| s00mp | t690p | 26900 | 2080y | (GATA 2
143 | soam [ 1720 | 2209 | 2o1bp arantallel
15 | a0 | 1ramp | 2300 | 2020y | (oATAY, 1
16| soam |77 | 2r7tp | 29000 arantalel

Alllc Lagdors: Commercilly avalabe rom Promega and Appled Biosystoms
omman Mltplexts: PonerPlox 1.1, PowerPlex 16, COfler, SGM Plus, dentfler
Wutation Rate: 0.11%

RETURN TO STR Fact Sheet Page
RETURN TO HOMEPAGE.

Disclaimer

Index of STR Fact Sheets:
cpa

CSF1PO (US core)
F13A1

F138

FESIFPS

FGA (FIBRA) (US core)
HPRTB

LPL
Penta D

Penta £

SE33 (German core)

THO1 (US core)

TPOX (US core)

VWA (US core)

D1S1656 (European recommended)
D25441 (European recommended)
D251338 (European locus)
D351358 (US core)

D55818 (US core)

D6S1043

D75820 (US core)

DBS1179 (US core)

D10S1248 (European recommended)
D125391 (European recommended)
D13S317 (US core)

D1451434

D165539 (US core)

D18S51 (US core)

D195433 (European locus)

D21S11 (US core)

D2251045 (European recommended)
DYS19 (European core)

DYS385 alb (European core)

DYS389 I/ll (European core)
DYS390 (European core)
DYS391 (European core)
DYS392 (European core)
DYS393 (European core)

DYS437
DYS438 (SWGDAM)
DYS439 (SWGDAM)
DYS447

Y-GATA-ALD
Y-GATAHA
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