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Degraded DNA STR Size Reduction
Loss of Signal for Larger PCR Products results : . >~
B 100 126 180 176 0 25 380 295 300 325 T 1 Through Moving Primer Positions Closer to Repeat
@02 AMEL “Degraded DNA”
6000
— (mm: temperature) s':rage) Forward flanking region Reverse flanking region
o | D3 Decay curve” of STR ¢
2000 ] THo1 degraded DNA —> —> repea
2000 Dg VWA ., < <
lﬂ B
0 A . — — Primer positions define PCR product size
w00 | AvEL o1 33 ot “Preserved DNA” Repeat information is independent of amplicon size
8000 D VWA (-20 °C storage) B = 1=
S000 _ THO1 D16 Advantages of Approach:
:ggs b . Size reduction enhances success rate with degraded DNA
2000 FGA b2 : Retains same marker information (database compatibility)
tooo , A l ‘l l A I Uses highly polymorphic STR loci (high discriminatory power)
o wd nEnn
Data from a study done at NIST in May 2001 -

Selected References on STRs with Degraded DNA

PCR Product Size (bp)
- Whitaker, J.P., et al. (1995) Short tandem repeat typing of bodies 2 ¥ W 95 B J EN S B S W
from a mass disaster: high success rate and characteristic COfiler™  AMEL
amplification patterns in highly degraded samples. BioTechniques THO1 TPOX CSF1PO

1 oroor I ML wion] aiahast

Clayton, T.M., et al. (1995) Further validation of a quadruplex STR

DNA typing system: a collaborative effort to identify victims of a adapted to CE analysis with 223 bp
mass disaster. Forensic Sci.Int. 76: 17-25 addition of fluorescent dye n
to one primer... TPOX individual
* Yoshida, K., et al. (1997) Evaluation of new primers for CSF1PO.

Int.J.Legal Med. 110: 36-38

TPOX
« Schmerer, W.M., et al. (1999) Optimized DNA extraction to improve 150 bp size reduction I
reproducibility of short tandem repeat genotyping with highly
degraded DNA as target. Electrophoresis 20: 1712-1716 |
» Wiegand, P. and Kleiber, M. (2001) Less is more--length reduction of 73 bp ¥
STR amplicons using redesigned primers. Int.J.Legal Med. 114: TPOX small
285-287
Smaller PCR product size improves success rates with degraded DNA I New primer sets are intended to aid with typing degraded DNA samples as
well as future microchip CE and mass spectrometry applications...

www.cstl.nist.gov/biotech/strbase/NISTpub.htm 1
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Comparison of PCR Amplification Success Rates

with Commercial Kit vs. miniSTR Assays

Single amp for 15 STR loci

PowerPlex 18

Study with 31 bones
from the “Body Farm”
(Knoxville, TN) and

February 20, 2004

 Farewss %1, Sapammber 3

J. Forensic Sci. Sept 2003 issue g

ok M. Hartter.” Piv 3 Vi Shen Pl and Brce 8 MeCord P D

Describes new primer
sequences for all CODIS loci
and initial assays developed

The Development of Reduced Size STR
Amplicons as Tools for Analysis of
Degraded DNA*

1 Franklin County I

Coroner’s Office (OH) 0 = e 120 140 180 190

m w m W . . m ] THO1 PCR product size (bp)
A L) baxnw ™ai 0 4000 -
s i | TPOX
Three amps for 12 STR loci -183 bp -173 bp CSF1PO
Big Miniplex Mlniplo}s\ Miniplex 4 2000 | FGA D21811
EL ISR T REREL 1000 D75820
Dasas
e o
1% L b

48 bp -71 bp
Size relative to ABI kits

Chung, et al., The application of miniplex primer sets in the DNA profiing of human skeletal remains, submitted

How Close Can a Stable Primer be Designed to the
. . . STR Repeat Region?
Reduction in PCR Product Size —
Locus Distance 3'end from Repeat Comment
CSFIPO F 14 partial repeat just 5' of repeat
Locus Size Difference (relative to ABI kits) — S 6
THoO1 -105 bp R ‘ 23 ’ partial repeat just 3' of repeat
FGA THO1 F ~
R 1
CSF1PO -191 bp TPOX F )
R 5
D21S11 A JF 0
TPOX -148 bp R 0
D75820 17 bp pestass F B
D58818 |F 4
Not as much size reduction R -5
as other STR loci... D7S820 F h
R 65 polyA stretch just 3' of repeat
Nt

Problems with Large Allele Spreads .
Why go beyond CODIS loci
GenBank GenBank Allele Allele
STR Locus Accession Allele Range Spread
“STRs have proven to be highly successful [for
CSFIPO X14720 12 40 bp . . .

[FoA M64987 21 156 bp mass disasters] in the past e.g. Waco disaster
no e 3 44 and various air disasters. However, even if the
E)\\'r\l ilg-‘*h- T :K 3"{‘r' DNA is high quality there are occasions when

351358 NT_005997 8 8 bp . - . .
D3S818 ACO08512 1 36 bp there are insufficient family members available
DISI 170 AE216671 i }E to achieve a high level of confidence with an
D138317 AL353628 1 5-16 44 bp association.”

[ 65530 ACOZ459] 11 5-15 40 bp

[ D18s31 APOD1534 18 7-27 %0 bp
D21S11 APOOOD433 29 24-38.2 S8 bp
Penta D APOO1752 13 22-17 Tibp Gill, P., Werrett, D.J., Budowle, B. and Guerrieri, R. (2004) An assessment of whether SNPs will
Penta E ACH2T004 5 5-24 95 hr‘ replace STRs in national DNA databases-Joint considerations of the DNA working group of the

nC 1320 . by -, = an £n European Network of Forensic Science Institutes (ENFSI) and the Scientific Working Group on
D251338 ACO10136 20 15-28 52bp DNA Analysis Methods (SWGDAM). Science&Justice, 44(1), in press.

www.cstl.nist.gov/biotech/strbase/NISTpub.htm 2
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Why go beyond CODIS loci

“To achieve this purpose, either new STRs
could be developed, or alternatively, existing
STRs could be supplemented with a SNP
panel.”

“There also efforts for modifying existing STR
panels by decreasing the size amplicons by
designing new primers.”

Gill, P., Werrett, D.J., Budowle, B. and Guerrieri, R. (2004) An assessment of whether SNPs will
replace STRs in national DNA databases-Joint considerations of the DNA working group of the
European Network of Forensic Science Institutes (ENFSI) and the Scientific Working Group on
DNA Analysis Methods (SWGDAM). Science&Justice, 44(1), in press.

February 20, 2004

Why go beyond CODIS loci

» Desirable to have markers unlinked from
CODIS loci (different chromosomes) for some
applications

» Small size ranges to aid amplification from
degraded DNA samples

Characterization of New miniSTR Loci

» Candidate STR marker selection

» Chromosomal locations and marker characteristics
* PCR primer design

« Initial testing results

+ Population testing

 Allelic ladder construction

* Miniplex assay performance
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Characterization of New miniSTR Loci

Candidate STR marker selection

http://research.marshfieldclinic.org/genetics/

1000 Rt Dk Avenu | Mashiidd, Wl 54495730
Telephona (7151387 9180 | Fau- ( 715) 363 5757

http:/www.decode.com/ http://www.cidr.jhmi.edu/

Center for Inherited

g:ig:s&:zs “BIDIR Discase Resoarch

Candidate STR marker selection

Genetic Structure

of Human Populations

Mosh A Rosenberg.'™ Janathan K Pritchard,? James L Waber,
Howard M. Cann,* Kenneth K. Kidd,® Lev A. Zhivotovsky,*
Marcus W. Feldman’

1r m J Phys Asthwopol. 2003 Nov 123124948,
G Amrscienc

Reconstruction of human evolutionary tree nsing polvmorphibc autosomal microsatellites.

Aguib Q, Mamssar A. lumall M, Klealiq 5, Mibyddin A, Humesd A, Muzhar K, Reluman 5, SHdiil 5, Papatosssen M,
Phazza A, Cavalli STorza LL, Mebll 5.

www.cstl.nist.gov/biotech/strbase/NISTpub.htm
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Characterization of New miniSTR Loci

Rosenberg et al. 2002 — 1062 samples; 377 STRs; diverse populations

1 Focus on:

! High Heterozygosity
Small # of Alleles
Tetranucleotide Repeats
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Characterization of New miniSTR Loci

Rosenberg et al. 2002 — 1062 samples; 377 STRs; diverse populations

1 Focus on:

! High Heterozygosity

Small # of Alleles

Tetranucleotide Repeats

Characterization of New miniSTR Loci

Candidate STR marker selection

+ Chromosomal locations and marker characteristics
* PCR primer design

« Initial testing results

+ Population testing

 Allelic ladder construction

* Miniplex assay performance

Commercial STR Kit Loci Positions
(including CODIS 13 STRs)
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Locations of Focus for New miniSTR Loci
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PCR Primer Design

http://frodo.wi.mit.edu/cgi-bin/primer3/primer3.cgi/
e e

Primer3

fpick primers from a DNA sequence (see == )
s sorce serence below (373, string of ACGTMacgn - clhulﬂrn

igored). FASTA formst ok Pleass

L

g 255
= Pick et primer or we lofl primer T Piek hybridinsi (sl e wse right prismer
foelow, oligo) or ust oligo below. Mlﬂ‘!‘ U =3 om opposite strand )

[ [

| PcPi | | AeseiFom |
Saspience 1 A string to identily your otpud
r K. 50,2 requires primers 1o surrosnd the 2 bases at positions 10 and $1. Or mark the source
seipacs with [ md | o, . ATCTICOCCITCAT.. metns that prismers sust flisk the cenral COCC
g _ E 4017 65,3 forkids selection of primens in the 7 bases starting o 401 sl the 1 bases # 63, Or
Exchudend R gions mark the pouse seqence with < med > ¢ g _ATCT=COCC=TCAT. forbads primers in the central
CCCX.

Tugets

= Prosfict Biss Rangts [T59-25% 190-30 301959 903-390 FaLan

“lisk here o spesify fhe min, opt, md e product sizes ouly if you sbeolusely s Usisg them is 100 slow {med 100 compuationally imensive for

Missber To Raterm: 5 M 7" Stk
Max Misprimisg:  [17.0 Pair M M
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PCR Primer Design

5 n o 3 4 st E n 8 9
TARCTTCTEE ACTCATAAAT, ATTATTTCCE| TGTCTTIGET TASGCTATTE TERGTCALAG! AAGCTCCATE| TTTTCATATE TEGGAGRACE) ACARRATONG
ATTRARGACE TERGTATTTA TRATRRAGEE ACRGRARCGA ATTCGATARC RETCRGTETC TTCGRGETRG ARRRGTATAC RCCCTCTTET TETTTTREIC
GAPRAAGTTT CTICCACCTA CTCTATCTAT| CTATCTATCT ATOCATCCAT CORTICTATC TCTCTCTCRC TATOCATCCR) T{ETRTCTAT CTRTCTATLT]
CTTETTCARA GRAGGTIRAT, GAGATHGATH GATHGATHGA THGRTHGGTH GRTRAGATIG RGAGAGAGAG ATAGRTAGGT A AT
20y FTCTGTCTAT CTAT|TAATE TRATCTATCT RTCTATCCAT CORCCCRTCE RTCCROCETR TCCRTCTATE CRCCCATOCK TOCATUCACS CEECTATET
TAGHCAGATA GATRGATTAG. ATTAGATAGA TAGATAGGTA GETGGUTAGE TRGUTGGEAT ACCTAGATAG CTGELTAGLT ACLTAGETCE CTRGCATAGA
CTCIETrTor Frafrrates aTrratrca® rratoratre QTCATCOAT CORTCOATCT GCCTATCTAT) ATRCCCACCD TATCTATCTA TCTATCTATC
G 8 GATA repeats TRGATAGETH GETAGGTAGA CGGATAGATA TATGSATGGE ATRGATAGAT MEATAGATAG
TATCTATCTA TCTATCTATE! TATCTATCTR, TCTATCATCT ACCEGTTATE, AGGGAGORAG, ACARGTRRES, AGGAGAGARC AGACTTGLCE, TRTCTEAATT
ATRGATAGHT. AGATRGATIG ATRGATAGAT, RGATATAGH TORTCARTAG TOCCTCCLTE TETTCACECE) TCCTETETTG TETRRACKEG ACAGALTIAN
GTRCTRGARS CTTRGTCTET RCTTGLTCTT GTTLTATAAC TCTRCTCARG ASTRCAATAT TERTTRGRSCC AOATESRTTT TTTTRATTLA ACTTGGLAGE
CATRACCTTT GRTCRGACK TRANCEAGAA CARGATRTTE MGATGAGTTE TCRTGTTATA ACAATCTTEG TTTACTIAAR ARSSTTRAGT TBSACCETCC

10

30

581

PCR Primer Design

5 " 5 1 5
| TRETILTGE ETCTa AT T BiA ACERAATIEG
ATTESRGACE TERGTATTT - WORTHRAC LOCTCTTET TETTTTRETC
GUGHGTT T T rearey Dt ::nm@::
18 ATGRTH

CTTCTTCRAR GRSGATGAT GAGATRGRTR

2 [RTCTRTCTAT CTATYTAATE TRATCTATET ATCTATECAT OO oL
THEACRGATA BATRGATTAG ATTAGATEGA TRGATRGATA GETESGTAGE T

£TR TECATCTATE] CACCEATECH TECATCCAE
TGRS AGGTAGATAG, CTECATAGGT ACETAGET
CTCIETrTor Frafrrates aTrratrca® rratoratre QTCATCOAT CORTCOATCT GCCTATCTAT) ATRCCCACCD TATCTATCTA TCTATCTATC
e 8 GATA repeats  TWATHGATA GETHGETAGA [GGATISATA TATGRATGS ATASATGAT AATAGATIG
TATCTATLTA TCTTCTATE TATCTATCTA TCTATCATCT ACCRTIATE SRAGAGGRHE SCAACTRAS AGGASAGARC AGACTTGCCE TRTCTGANTT
ATRGATAGHT. AGATRGATIG ATRGATAGAT, RGATATAGH TORTCARTAG TOCCTCCLTE TETTCACECE) TCCTETETTG TETRRACKEG ACAGALTIAN
GTRCTGEARS CTTRGTCTET RCTTRCTCTT GTTCTATAAC TCTACTCARG AETRCAATAT TETTRGRACC ARATESRTTT TTTTRATTIA ACTTGGLASS
CATGACCTIT, GRTCHGACA TGAACBAGAR CARGATATTE AGATGAGTTC. TCRTGTTATA ACAATCTIGS TTTACTTAAR ARASTTANGT TBAcCGTCE

30

PCR Primer Desngn Dzs441

5 1 2 kil

CAGCTATACA| GARGCTTCCT| GAACCCAGTC CTCTTGRGGT TTGAGGGARG| CTTCATGACA TCAGCATTCC| TTCCTCCAGE GTATTAATGG| GACCCTCTCT
GTCGRTATET) CTTCGARGGR| CTTGGGTCAG] GAGRACCCCA ARCTCCCTTC GARGTACTGT AGTCGTARGG| ARGGAGGTCC CRTARTTACC| CTGGRAGAGR

GAAGRGATTC) TTAAGACCCA| CGGCCAGARA| GTTGGGTARA GACTAGAGTC| CTRCCTTGGG GCAGGTGARA| GGAGTGCAAG AGARGGTAAG] AGRGATTCTG
CTTCTCTARG) ARTTCTGGRT| GCCGGTCTTT| CARCCCATTT CTGATCTCAG| GACGGARCCC CGTCCACTTT| CCTCACGTTC TCTTCCATTC| TCTCTARGAC

0 TICCTGAGCC] CTARTGCACC| CRACATTCTA| ACARRAGGCT GTAACAAGGG| CTACAGGAAT CATGRGCCAG] GARCTATGGC TCATCTATGA| ARA
ARGGACTCEG) GATTACETGE| GTTGTARGAT| TRTTTTCCGA CATTGTTCCC] GATGTCCTTA GTACTCGETC| CTTEACACCG AGTAGATACT TTTGRG ATH

00 TATCTATCT| ATCTATCTAT) CTATCTATCT) ATCTATCTAT CTAJATCATA| ACACCACAGC CACTTAGCTC| CAATTTAAAR GRTTRATCAT| ARRCATTTGG
RTAGRTAGA| TAGRTAGATA GATAGATAGA TAGATAGATA GATATAGTAT| TTGGTGTCG. GTGARTCGAG| GTTRAATTTT CTAATTAGTA| TTTGTARACC

GMGGMQGT‘ GQQGQTTTTT‘GTGMGTTM‘ ATARGARTGA TTATACTARA ARCCAARATA ATATGTTATT) TATGGCTRGE TGTGGTGGCT‘ TARGCCTGTA

CTTCCTCTCA| CTTCTARARA| CACTACAATT| TATTCTTACT ARTATGATTT| TTGGTTTTAT TATACAATAA| ATACCGACCC ACACCACCGA| ATTCGGACAT

ﬂTCCCN}ﬂM‘ TTTEGGMGC‘CMGGCTTET‘ GRATCACTTG AGCCCAGARG) TTCRAGACCA GCCTGGRCAA| CATAGRGAGA CCCTRTCTCT| ACARRARATT
TRGGETCTTG

AARCCCTCCG) GTTCCGAACA) CCTAGTGAAC TCGRGTCTTC) ARGTTCTGRT CGGACCCGTT| GTATCCCTCT GRGACAGAGA| TRTTTTTTAR

PCR Primer Design D2$441

CAGCTATACA| GRRGCTTCCT| GARCCCAGTC CTCTTGGGET) TTGAGGGRAG| CTTCATGACA| TCAGCATTCC| TTCCTCCAGG| GTATTARTGG] GRCCCTCTCT
GTCGRTATGT] CTTCGRAGGR] CTTGGRTCAG) GAGAACCCCA) AACTCCCTTC GARGTACTGT| RGTCGTARGG| ARGGAGGTCC| CATAATTACC] CTGGGAGAGA

GRAGHGATTE| TaAGacCea] reerraaoal erreaenasal carmoraerel rrcrerrnee] ”W'@ GRAGTGCAAG| AGARGRTAAG| AGRGATTCTG
CTTCTCTAAG] ARTTCTGEET ACTTT| CCTCACGTTC] TCTTCCATTC TCTCTRAGRC
JJ 92 bp Amplicon JJ

TTECTERECE‘ CTRATGCACC wriaralCAG) GARCTGTGEC TCATCTATGA| ARA

RAGGRCTCGE) GATTACGTGE] GTTETARGAT) TRTTTTCCER CATTGTTCCC| GATGTCCTTA) GTACTCGGTC| CTTGACACCG| RGTAGATACT) TTTGAR

0 TATCTATCT| ATCTATCTAT| CTATCTATCT) ATCTATCTAT) CTA|ATCATA| ACACCACAGC CACTTAGCTC| CARTTTARAR| GATTAATCAT| ARRCATTTGG!
ATAGATAGA] TAEATAGATA| GATREATAGA] TAGATRGATA GATHTAGTAT| TGTGGTGTCE GTGARTCGAG| GTTARRTTTT| CTAATTAGTA| TTTGTRARCC

aanaenﬁnar‘ GﬂﬂGRTTTTT‘ emnmmn‘ maamn‘ mmcmn‘ nntmnm‘ ATHIGTTATT mmamas‘ TGTGGTGGCT‘ mnacmm‘

CTTCCTCTCA| CTTCTRARAR] CACTACARTT| TATTCTTACT) AATATGATTT| TTGGTTTTAT| TATACAATAR| ATACCGACCC| ACACCACCGA| ATTCGEACAT
RTECEQGME‘ TTTGGGQGGE‘ EQRGGCTTGT‘ GGﬂTCﬂCTTG‘ RGCCCAGRAG] TTCARGACCA) GCCTGRGCAR ERTQGGGRGQ‘ ECCTGTCTCT‘ RCﬂﬂﬂﬂﬂﬂTT‘

TAGGGTCTTG) ARRCCCTCCE GTTCCGAACA| CCTAGTGAAC| TCRGGTCTTC] AAGTTCTGET) CGGACCCETT| GTATCCCTCT| GGGACAGAGA| TETTTTTTRA

www.cstl.nist.gov/biotech/strbase/NISTpub.htm
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Initial Testing Results

107 potential markers

}

61 markers with “clean” flanking regions

!

43 markers with amplicon size < 125bp

!

18 markers for initial testing

!

2 three loci miniplexes

Miniplex01- mD10S1248 - FAM

Initial Testing Results

mD14S1434 - VIC
mD22S1045 - NED

Miniplex02- mD4S2364 - FAM
mD2S441 - VIC
mD1S1677 - NED

Locations of Focus for New miniSTR Loci
(relative to CODIS 13 STRs)
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L - 1 [ ]
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1 1 ! i 18
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Characterization of New miniSTR Loci

Allele Size Ref. Primer distance Amplicon
Marker Name Het Range Motif)y Repeat from repeat Size
D10S1248 | 077 20bp  TETRA 13 1 102
GGAA23COSN GGAA 0
D14S1434  0.72] 20 bp TETRA 10 1 88 Miniplex01
GATA168F06 GATA 0
D2251045 0.77 18 bp TRI 13 3 105
ATA37D06 ATA 6
D1S1677 | 074 35bp | TETRA 15 0 103
GGAA22G10N GGAA 0
D2S441 074 18bp  TETRA 12 0 92 Miniplex02
GATA8F03 GATA ]
D4S2364 0.64 18 bp TETRA 7 2 78
GAAT1F09 GAAT 1

o
cnucmmca‘
GTEGRTATET

190 rrercrane

Characterization of New miniSTR Loci
Dzs441
1 21

3
GRﬂECTTCCT‘GﬁﬂCCCHGTC‘ CTCTTGEGGT TTGRGGGARG] CTTCATGACA TCAGCATTCC TTCCTCCAGE GTATTARTGG| GACCCTCTCT
CTTCGARGGA! CTTREGTCAG] GRGRACCCCA ARCTCCCTTC) GAAGTACTGT AGTCGTAAGG| ARGGAGGTCC CATARTTACC| CTGGGAGAGR

AGRGATTCTG
QQTTCTGGGT‘GECGGTETTT‘ CARCCCATTT CTGATCTCAG] GRCGGARCCC CGTCCACTTT) CCTCACGTTC TCTTCCATTC TCTCTARGAC

TICCTGARCC
ARGGACTCEG

Sequencing Primers rrgara sacTastert|crecemas amﬁmnnn‘ GGAGTGCARG AGAAGATAAG

201 TATCTATCT| ATCTATCTAT CTATCTATCT) ATCTATCTAT CTAJATCATA| ACACCACAGC CACTTAGCTC| CAATTTAAAR GRTTRATCAT| ARACATTTGE
RTAGRTAGA] TAGRTAGATA GRTAGATAGA TAGATAGATA GATATAGTAT| TGTGGTGTCG GTGARTCGAG| GTTRAATTTT CTAATTAGTA| TTTGTARACC

GRAGGAGAGT
CTTCCTCTCA

GARGATTTTT| GTGATGTTAA ATRAGARTGA TTATACTARA| ARCCAARATA ATATGTTATT| TATGGCTGGG TGTGATGGCT| TARGCCTGTA
CTTCTARARR| CRCTRCARTT| TRTTCTTACT ARTATGATTT| TTGGTTTTAT TATACAATAAI ATACCGACCC ACACCACCGA| ATTCGGRCAT

ATCCCAGRRC
TRGGETCTTG

TTTGGGRGGC CRAGGCTTGT| GRATCACTTG AGCCCAGRRG) TTCAAGRCCA GCCTGRGCAA| CATAGGGAGR CCCTRTCTCT)
RARCCCTCCG| GTTCCGAACA| CCTAGTGAAC TCRRRTCTTC) ARGTTCTGRT CGGACCCTT| GTATCCCTCT GRGACAGAGA

ACARARRATT
TGETTTTTTAR

L IARTGCACC| CRACATTCTA| ACRAARGGCT GTAACARGGR CTACAGGAT CATGAGCCAG| GAACTGTGGC TCATCTATGA| AAA
GATTACGTGE] GTTGTARGRT| TRTTTTCCGA CATTTTCCC) GATGTCCTTA GTACTCGETC| CTTGACACCG AGTAGATACT TTTGHG ATH

www.cstl.nist.gov/biotech/strbase/NISTpub.htm
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Characterization of New miniSTR Loci

mD2S441

| 1LY THIH IR | 1
123456 78910
mDI1S1677
: 1
AT VLTSRN 005 0 0 L L
1 2 345 6 7 8 9101112 131415

mD22S1045
TP LT L
12345678910111213

NIST U.S. Population Samples

As of 06/2003 666 males (anonymous; self-identified ethnicities)

286 Caucasians On average ~80 ng total
. . extfactéd geflomie: DNA ' L
252 African Americans IS == Sy 1 Y
128 Hispanics FE R ENRYY
A s
E_ 3

Whole blood received from
Interstate Blood Bank (Memphis, TN)

Working tubes/plates 1 ng/uL Working tubes

To date: (~50,000 allele calls) LU

Identifiler (15 autosomal markers + Amelogenin) (10,608)
Roche Linear Arrays (HV1/HV2 10 regions) (6,630) Samples supplied to
Y STRs 22 loci—27 amplicons (17,388) OhioU for miniSTR typing

Y SNPs 50 markers on sub-set of samples (11,498) nirGK::nA:n?;Ls;cgu“é:?::ﬁg

Population Data Analysis

D10S1248 11 alleles observed

Frequency
N w S
o o o
| |

o
I

o
I

Allele

@ Afr. Am (N=166) O Cau (N=164) @ Hisp (N=135) O Total (N=465)

www.cstl.nist.gov/biotech/strbase/NISTpub.htm
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Characterization of New miniSTR Loci

Candidate STR marker selection

Chromosomal locations and marker characteristics
PCR primer design

Initial testing results

Population testing

Allelic ladder construction

Miniplex assay performance

Population Sample Typing with Genotyper Macos

mD14S1434 mD22S1045

Population Data Analysis

Frequency

D14S1434 8 alleles observed

o
o

[NEESIEN
o © o
L

o

:in[LEEI e

13 14 15 16 17 18 19 20
Allele

o

O Afr. Am. (N=168) m Cau. (N=163) O Hisp. (N=133) O Total (N=464)
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Population Data Analysis

D22S1045 12 alleles observed
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Characterization of New miniSTR Loci

» Candidate STR marker selection

» Chromosomal locations and marker characteristics
* PCR primer design

« Initial testing results

+ Population testing

 Allelic ladder construction

* Miniplex assay performance

Macros for analysis
have been developed

www.cstl.nist.gov/biotech/strbase/NISTpub.htm
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Population Testing —Miniplex01 vs. Identifiler

Loci Heterozygosity

D18S51 0914
FGA 0.886
D2151338 0.871 N = 140 Hispanics (Identifiler)
D75820 0.864
VWA 0.850
D2S1338 0.843 N = 135 Hispanics (Mini01)
D135317 0.843
D168539 0.793
D8S1179 0.786
D195433 0.764
THO1 0.764
D351358 0.757
CSF1PO 0.743
D10S1248 0733
D55818 0.729
D2281045 0721
TPOX 0679

D1451434 0.662
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Characterization of New miniSTR Loci

» Candidate STR marker selection

» Chromosomal locations and marker characteristics
* PCR primer design

« Initial testing results

» Population testing

» Allelic ladder construction

» Miniplex assay performance

— Sensitivity

— Inheritance with family samples

— Allele sizing precision

— Locus stutter percentage characterization
— Analysis on real-world samples
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Sensitivity — 28 cycles Sensitivity - 32 cycles —2U Taq
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CEPH Family miniSTR Results

Identifiler Data mD2S441 Data mD1081248 = mD1452364 mD2251045
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Concordance on Tri-Allelic Patterns for TPOX

Chromosome 2
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miniSTR primers for TPOX also gave tri-allelic patterns

Internal Sizing Standards o i
Preliminary Testing of Bone Extract

GS500 ROX or LIZ (Applied Biosystems) .
* DNA extract from a decomposing bone at the

| | | | oo .
il { | Body Farm supplied from Bruce McCord’s lab
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Local Southern sizing methods can be used with either e e
GS500 LIZ or GS120 LIZ (normally for SNaPshot)

www.cstl.nist.gov/biotech/strbase/NISTpub.htm 9
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“STR typing of human telogen hairs --
a new approach”

* Hellmann, et al. (2001) Int. J. Legal Med. 114(4-5):
269-273

* Primer pairs with annealing positions close to the
repeat units of the STR loci FES/FPS, TPOX, and
THO1 were used for amplification.

* Shed telogen hairs could be typed!

February 20, 2004

Future Plans
Testing and characterization of more markers.
Population Databasing.
Testing on degraded materials.

Information will be posted on STRBase website and
published as these loci are characterized

We would welcome collaborations with those wishing to
test some of these new miniSTR systems

Expanding Multiplex-ability

T L] T T L] T T T 1
100 bp 200 bp 300 bp 400 bp
D3 THO1 D21 D18 Penta E
D5 D13 D7 D16 CSF Penta D
A VWA D8 TPOX FGA
D10
Dl4 Shift electrophoretic mobilities without
D22 altering primer binding sites near the repeat
region
More
dyes « »
(often loss in Markers are “stacked” upon one

sensitivity) another, limiting the number of
markers that can be multiplexed.

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

Funding and Collaborations

We are funded by an Interagency Agreement between National
Institute of Justice and NIST Office of Law Enforcement Standards

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

Human Identity Project Team Collaborators (also funded by NIJ):
John Butler (Project Leader) Bruce McCord and students (Ohio U)
Margaret Kline for miniSTR work

Jan Redman

Peter Vallone
David Duewer
Jill Appleby
Amy Decker
Mike Coble
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