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In November 2009, the European Union adopted five new autosomal short tandem repeat (STR) loci as part of their ex
ESS STR loci, which include D12S391 [1], D1S1656 [2], D25441 [3], D10S1248 [3], and D2251045 [3], were selected

the European Network of Forensic Science Institutes (ENFSI) [4,5]. In the past year, Promega Corporation and Appliec
coverage of these additional loci as well as the highly polymorphic locus SE33 [6,7].

Using three different STR kits (PowerPlex® ESX 17, PowerPlex® ESI 17, and AmpFISTR® NGM), we have studied the allelic variation in over 1440 U.S. population
samples [8]. We have also reviewed the literature to find all known variants of these STR loci. Understanding the variation in these additional STR loci across U.S.

Characterization of Additional STR Locli for Possible U.S. Core Expansion:
D12S391, D1S1656, D25441, D10S1248, D2251045, and SE33

panded European Standard Set (ESS). These new
pased on discussion over the past few years within
Biosystems have released new STR Kkits to enable

populations is important because they are being considered as possible candidates for expanding the U.S. core loci in order to enable future international DNA data
sharing. Chromosomal location, sequence information, allele frequencies, and power of discrimination are shown for each of these additional autosomal STR loci. In
addition, the probabillity of identity with different sets of loci are illustrated in order to help assess the benefits of adding additional loci to the current 13 CODIS core loci.

Alleles shaded In gray are the same size and cannot be distinguished from one another without sequence information (i.e., would be binned together during STR typing)
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Where allele sequence information is available, repeat motif patterns from Rolf et al. (1997) have
been used as shorthand to indicate the numbers of AAAG, AG, or AAAAAG repeats that are present

Repeat Motif Patterns

Q
Summary Information ey
+ 2 O] (<-Er) Q 2 :E Q :E (<-Er) :E 2 8 é Q
D12S391 D151656 D25441 SE33 NN LR AR RS R R
. . . - . . (Repeat #) SEfiler ESX17  ESI17 < Reference
Relative Variability of the 23 STR Loci in Commercial Kits o o T e St
(rank ordered by Probability of Identity (sum of square of observed genotype frequencies)) Chr 12: 12.450 Mb Chr 1: 230.905 Mb Chr 2: 68.239 Mb Chr 6: 88.987 Mb 65 aiby 27t atemy 2 18 1 7 0 00 0 00 00 3 1 ol etal. (1997
7 213bp 274 bp 316 bp Laszik et al. (2001)
Alleles  Genatypes P (8ll samples) | Py (Gauc) |y (AF Am),| Py (Hisp) | Py (hsian) 51 observed alleles 25 observed alleles 22 observed alleles sommoam mw 00T T e
STR Locus |Obsernved Observed H(obs) PIC n = 1426 n=455 n=439 n=334 n=198 171 O bserved a-l I el €S T T Sacber st sl (2009)
SE33 58 341 0.9383 0.9424 0.0063 0.0071 0.0104 0.0086 0.0116 Allele Promega Promega ABI Repeat Structure Reference Allele Promega Promega ABI Repeat Structure Reference Allele Promega Promega  ABI Repeat Structure mef 9(b) 221bp 282 bp 324bp 2 1 3 1 9 0 0 0 0 0 0 1 1 2 1 Kiine et al. '(2010)
. . . . : . . (Repeat#)  ESX17 ESI 17 NGM [AGAT] {GAT}.1(AGAC) ,[AGAT]y4 (Repeat #) ESX17 ESI 17 NGM [TAGAL[TGA],4[TAGA], TAGG (Repeat#) ESX17  ESI17 NGM [TCTALL(TCA)o4[TCTA][TTTALo4[TCTA], SIeTente 92  223bp 284bp  326bp Laszik et al. (2001)
- - . 10 225 b 286 b 328b PP-ESI ladder
Penta E* 20 113 0.8779 0.8992 0.0175 0.0272 0.0200 0.0244 N/A 14 130 bp 291bp  230bp  [AGAT]g(AGAC)sAGAT Phillips et al. (2010) 8 133bp  222bp  171bp [TAGAJ]s th"fps etal. (2010) 8 88bp  347bp  76bp [TCTAJ]s Coble & Butler (2005) PowerPlex ESI| 17 Allelic Ladder 102 o097 bg ~88 bg 330 bE > 1 0 0 180 0 0 0 0 0 1 0 3 1 Dauber et al. (2009)
D2S1338 13 73 0.8752  0.8818 0.0221 0.0280 0.0212 0.0298 0.0334 12 134 bp zz: Ep 222 Ep [AGATIS(AGAC)sAGAT tafeue:a:- izg 9 137bp  226bp  175bp [TAGA Philips et al. (201) 9 o2bp  351bp  80bp [TCTA] Coble &Butler (2005) [5E53 | 103 228bp 209bp  331bp Lngurer tl. (1963
138 bp p P [AGAT]o(AGAC)sAGAT areuetal. 10 (a) 141 bp 230 bp 179bp [TAGA], Lareu et al. (1998) 9.1 93 b 352 bp 81bp ATCTAl Hilletal. (2010) S 320 340 360 360 ani 420 440 a0 40 500 p p p -ESl ladaer
oissst |25 | 1os | osees [ asesd | ozes | ocato | oosss | o0s0s | oosa 17(@) by Gmbp 22D (AGAT(AGACIAGAT 106) im0t 179bp [TAGHTAGS ; P Tt A S A8 S N S B St
: : : : : : : 17 (b) 142 bp 303bp  242bp [AGAT]11(AGAC)sAGAT Pl el (i) 11 145bp  234bp  183bp [TAGAl: Lareuetal. (1998) o 122 235bp 296bp 338bp 2 1 3 0 13 0 0 0O O 0 O 1 0 3 1 Rolf et al. (1997)
17.1 143 bp 304 bp 243bp  Not published Hilletal. (2010) 12 (a) 149 bp 238 bp 187 bp [TAGAlL Lareuetal. (1998) " LDl Y 13 237bp  298bp 340 bp off et PP-ESI lai:Zeer .
D128391 24 120 08654 08646 00279 00238 00366 00337 00438 17.3 145 bp 306 bp 245 bp [AGA-l_]GAT[AGA'l']s(AGAC)7AGAT Phillps et al. (1998) 12 (b T 038 b 187 b Lareuetal, (198) ‘|20I|2|1.I2l|23.2||25.2l|2?.2l| I|302I|322!342| 1§§ ;ig Ep ggg Ep 232 Ep 2 1 3 0 14 0 0 O O O O 1 0 3 1 Rolfet FI););LSQCQJ)e,tP:I. 2(;1(;. (2010)
FGA 29 111 0.8702  0.8599 0.0299 0.0386  0.0299  0.0271  0.0453 = : AR o J22le 42023 bl s abn b oon)
. . . . . . . 18 146 bp 307 bp 246 bp  [AGAT]11(AGAC)sAGAT Lareuetal. (1996) 13 (a) 153 bp 242bp  191bp [TAGA]»,TAGG[TG]s Lareuetal. (1998) 11 (a) 100 bp 359 bp 88bp [TCTAl. Coble & Butler (2005) “ @2 ij ((8 221 Ep 282 Ep gji Ep ; 1 2 i 12 8 8 g 8 g g i 2 2 1 mfe e;ta;lIi ggslag
Penta_D* 16 70 0-8733 0-8486 0-0360 0-0585 0-0281 0.0529 N/A 18.1 147 bp 308 bp 247bp Not pUb“Shed Hillet al. (2010) 13 (b) 153 bp 242 bp 191 bp I_—I-AGA\:llSI_—rG]S Phillips et al. (2010) 11 (b) 100 bp 359 bp 38 bp D-CTA]QTCAAI_—I-CTA]g Phillips et al. (2010) 0 [ 14.1 242 bg 303 bg 345 bg Poetsch et aI (2010)
18.3 149 bp 310 bp 249bp  [AGAT]GAT[AGAT]o(AGAC),AGAT Phillips et al. (1998) 33 ilins et al. ilios et a ] 142  243bp 304bp 346bp 2 1 3 0 15 0 0 0 O O O 1 0 3 1 Kline et al. (2010)
oi05035 | 16 8 | 08100 07987 | 0053 | 00813 | 00374 00519 00712 L W N NS O e A s Alleles 3-49 span asize range of 184bp ki m mw lw D00 00000
) 13 : 12 oble « butler p p p olf et al.
D8S1179 11 48 0.7966  0.7965 0.0553 00661  0.0652 00634  0.0433 R any norpubished riletel (299) 14 (b)  157bp  246bp  195bp [TAGA Philips etal. (201) 12(b) 104bp 363bp  92bp [TCTALTCAATCTA, Philips etal. (2010 152 247bp 308bp _ 350bp Laszik etal. (2001)
: : : : : : : 192 1520p SR 252nb Notpublished sdakikab L) 143  160bp  249bp  198bp [TAGALTGATAGAITAGG Phillips etal. (2010) 12.3  107bp 366bp  95bp [TCTATCATCCATCTA], Phillips et al. (201) US. P | t Dat O UL L O 0 O O O R - O e edl
WVA 11 42 0.8000 0.7863 0.0624 0.0696 0.0594 0.0785 0.0811 igg Eg; 1:2 Ep 21:' Ep 222 Ep {AGAEGAT['[A‘GA-I%OEAGAC;7AGAT P:I::Ips = a:' EDQS; 15 161 bp 250 bp 199 bp [TAGA|LTAGG Lareuetal. (1998) 13 108 bp 367 bp 96 bp Not published Coble & Butler (2005) - - O p u a I O n a a‘ 16(.1) 250 bg 311 bg 353 bg B(Ier:t? :tt :I.. ((2010))
: p p P [AGAT],GAT[AGAT],(AGAC Phillps etal. (1998 . : o _ sszik et al,
D16S539 9 30 0.7812  0.7650 0.0723 0.0971 0.0710  0.0771  0.0922 19.3(c) 153bp  3l4bp  253bp [AGATL.GATIAGATL(AGAC)AGAT Philpsetsl, (om 15.3  164bp  253bp  202bp [TAGALTGATAGA|TAGG Lareuetal. (1998) 133  111bp 2;2 Ep 1909Obbp Not Tp:b“;:ed - Coble & Butle (2005 Hill et al. (2010) FSI Genetics, in press os  aone siabe oy A
D13S317 9 30 0.7749  0.7637 0.0724 0.0793 01317  0.0520  0.0699 20(a)  154bp  315bp  254bp [AGAT]L(AGAC)HAGAT Lareuctal. (1996 16 165bp  254bp  203bp [TAGALSTAGG Lareuetal, (599) 14@) 112bp : P [TCTALLTTTATCTAL Prilps etal. (201 17 Zs3bp ubp by 2 1 3 1 170 00000 103 1 Rof et l. (1997
= 16.3 168bp  257bp  206bp [TAGA|,TGATAGA]LTAGG Lareuetal. (1998) 14 (b)  112bp  371bp  100bp [TCTAIsTCAATCTATTTA[TCTA] Philips et al. (201) _ 172 255bp 316bp  358bp Laszik et al. (2001)
D75820 12 35 0.7826 | 0.7627 0.0745 0.0626 0.0924 0.0928 0.0922 20(0) - 154bp - SISBP - 254DP [AGATIL(AGAC), e 59 17 169bp  258bp  207bp [TAGALTAGG Lareu etal. (1998) 143  115bp  374bp  103bp Notpublished Coble &Butler (2005) Total Populations, % Yo 2roh asbn ok 2 1 3 1 180 0 00 00 10 31 ot etal o9
16 areu et al. ) ) olf et al.
THO1 9 27 0.7518 0.7578 0.0752 0.0894 0.0999 0.0910 0.1254 ;8 (g) 154 EP 21\’5’ EP 255’3 EP [AGATL1o(AGAC),AGAT zzm ZZi 17.1 170bp  259bp  208bp Notpublished Schroeretal, (2000) 15 116bp  375bp  104bp Not published Coble & Butler (2005) Allele # % | AfAM Asian Cauc His 182  29bp 20bp d2bp 2 1 3 1 9 1 8 0 0 1 1 2 1 pever ot (200)9)
D2S5441 14 46 0.7777 0.7490 0.0807 0.0867 0.0992 0.1076 0.1020 20(1) 12: bz 316 bE 255 bg [NAE?-E;ZF:E;:; WACAT Hiletal, (200) 17.3 172bp  261bp  210bp [TAGALTGATAGA,TAGG Lareu et al. (1998) 16 (a)  120bp 272 EP 13: Ep [TCTALTTTA[TCTAL iillpserell. o) D 1;85) 222 EE gg; EE ggi ES 2 13 1 190 00 0 0 0 1 0 3 1 E?z)c/;ﬁdef;?li(ggg?
- netal il 16 (b 79bp 108 bp [TCTAsTCAAITCTA],TTTAITCTAL, llips et al. : '
D10S1248 12 41 0.7812  0.7458 0.0828 0.0975  0.0681  0.1060  0.0873 203 157bp  318bp  257bp Notpublished Philps ctal. (999 18 173bp  262bp  211bp [TAGALTAGG Philps etal. (207) 7 ees s aop erALTrATeTAL g etas com 6.3 100 Ol mm e s o 2120 w000 000 1 Rof eal. (1997)
: : : : : : : 21 (@) 158 bp 319 bp 258 bp  [AGAT]14(AGAC)sAGAT Lareuetal. (1996) 18.3 176 bp 265 bp 214 bp [TAGALTGAITAGAL:5TAGG Lareuetal. (1998) 124 bp [T 1 TTTAT |2 Phflps el (200) 7 1 O O O 1 193 264 bg 325 bg 367 bz B:I’tiit;.. ((2010))
D351358 11 31 0.7489 0.7309 0.0904 0.0726 0.1062 0.0919 0.1355 21 (b) 158 bp 319 bp 258 bp  [AGAT]1»(AGAC) Lareuetal. (1996) 19 177 bp 266 bp  215bp Notpublished Asamuraetal. (2008) . ] T Rof etal. (1997)
D2251045 11 45 0.7567  0.7305 0.0935 0.1253  0.0557  0.1688  0.1070 21(c)  158bp  319bp  258bp [AGAT](AGAC),AGAT Philips etal. (0D oy ity e Dou [AGALOATAGHATAGS e e _ 8 100 T T I Rof etal. (1997)
21 (d b b . . Phillips et al. (2010) . amero et al. .
D5S818 9 34 0.7225  0.7033 0.1057 0.1459  0.0983  0.1317  0.0804 » Eeg ey oty sane xg Eﬁgg AGAT e U.S. Po pu lation Data 10.2 1 0.0f 0.1 L s 1 M0 00000 105 1 o etal (1967)
CSF1PO 10 33 0.7567 0.7024 0.1071 0.1327 0.0806 0.1250 0.1120 22 (a) 162 bp 323 bp 262 bp [AGA'I']i:(AGAC):ZGAT Lareuetal. (1996) Hill et al. (2010) FSI Genetics, in press 11 1 OO 01 212.;'(151) 5;2 EE 222 Eg 3?3 Ez 2 1.3 1 9 1 0 0111 0 0 1 1 2 1 Rolf et al. (1997)
TPOX 10 30 0.6830 0.6549 0.1351 0.1812 0.0872 0.1525 0.2022 22 (b) 162 bp 323 bp 262bp  [AGAT](AGAC)1, Lareuetal. (1996) . 1 1 2 2 O 1 O 2 21.2(b) 271bp 332bp 374bp 2 1 3 1 11 1 0 0 9 0 O 1 1 2 1 Roff etal. (1997)
- . 0 . . . 212(c) 271bp 332bp 374bp 2 1 3 1 7 0 7 0 11 0 0O 1 1 2 1 Kiine et al. (2010)
N=1426 U.S. population samples (*Penta D & Penta E from 647 subset) using PowerPlex 16, ESI 17, and Identifiler, data generated at NIST 22(c)  162bp  323bp  262bp [AGAT]u(AGAC)w Phillips et al. (2010) U . S . PO p u I a.t| on Data Total Popglatlons, /0 : 12 11 0.4 0.3 05 04 22(@)  273bp 334bp  876bp 2 1 3 1 220 0 0 0 0 0 1 0 3 1 Rolf et al. (1997)
222 st 2w 2 Notpublshen Hill et al. (2010) FSI Genetics, in press Allle] # % JAfAm Asian Cauc Hisp 40 SOOI - o o poas cioswop saas Eomew
) P retal olf et al.
Com arISOnS Of PrObablllt Of Identlt fOr LOCUS Sets 22.3 165 bp 326bp  265bp [AGAT];GAT[AGAT];o(AGAC), Phillips et al. (2010) 10 20 0.7 1.5 02 0.7 12.2 4 0.1 0.2 0.3 iiﬁﬁi’)’ Z?ES 23232 3?225 g i 2 i g 2 g g ﬁ 8 8 i i ; i Eo::e:a:. 8332
Lareu et al. (1996) . 222 (d) 275b 336 b 378 b 2 1 3 1 10 1 0 0 11 0 O 1 1 2 1 Rolf et al. (1997)
p y y 32 (Z) . 22; Ep 222 Ep AGATLA(AGAC)AGAT e, (G958 Total POpUlatlonS, 00 111 148 5.1 4.8 3.5 8.2 24 13 31 1.1 1.1 1.5 1.0 222(e) 275 bz 336 bz 378 bz 2 13 1 11 1 0 010 0 0 1 1 2 1 Rolf et al. (1997)
(b) 166 bp p P [AGAT]14(AGAC)g _ _ 12| 235 8.1 6.7 54 11.0 7.7 13.2 9 03 1.0 222(f) 275bp 33bp 378bp 2 1 3 1 12 1 0 0 9 0 O 1 1 2 1 Rolf et al. (1997)
) ) 24 (a) 170 bp 331 bp 270 bp  [AGAT]=(AGAC).AGAT Lareuetal. (1996) ’ ’ ’ ’ ’ . . . 22.3 276bp 337bp  379bp Poetsch et al. (2010)
P, (all samples) P, (Cauc) P,(AfAm)n P, (Hisp) P, (Asian) PEATLCA) Allele] # % | ATAm Asian Cauc Hisp 23 277bp 338bp  380bp Laszik et al. (2001)
Set of Loci # STRs ! P ! ! ! P ! 21 ((b; i;g Ep jii l;p Zg Ep [2gﬁnl4(2gﬁg)9AGAT tareue:a:' EEZZ; 8 1 0.0 0.2 13| 267 9.3 9.7 11.9 6.6 10.7 14 85 2.9 5.1 0.2 25 24 232(a) 279bp 340bp 382bp 2 1 3 1 7 1 0 0 15 0 0 1 1 2 1 Rolf et al. (1997)
= = = = = Cc p p 15 9 areu etdl . olf et al.
o dd e d> o8 o9 At oM 2@ o e 270 ROATLARD of 5 02| 03 0.2 14] 412 143) 257 72 18 122 142| 10 03| 04 0.4 03| 2 fop e Se 1155 siobmos 151 e
current CODIS 13 4.40E-16 2 O5E-15 8.29E-16 1.51E-15 8.65E-15 () i i P AGATLAGAC) ' ' ' 14.3 13 0.5 0.9 0.3 0.3 232(d) 279bp 340bp 382bp 2 1 3 1 10 0 3 0 12 0 0 1 1 2 1 Rolf etal. (1997)
= . . . . y 24 (e) 170 bp 331bp  270bp [AGAT];3(AGAC)1 SRM 2391 9.1 7 02 1.5 0.1 ' . . . . 15 102 3.5 3.9 1.2 3.9 3.9 232(e) 279bp 340bp 382bp 2 1 3 1 10 1 0 0 12 0 0O 1 1 2 1 Rolf et al. (1997)
|dentifiler 15 5.20E-19 6.72E-18 6.57E-19 2.79E-18 2.05E-17 Potentl al Of 24.2 172 bp 333bp  272bp [AGAT]LAT[AGAT](AGAC)s Phillips et al. (2010) 10l 614 212 3.9 560 913 34.8 15| 485 16.8! 15.8 26.2 14.9 15.0 . . . . . 53_22((;)) E;Z Eg gjg Ez gg; ES ; i 2 1 E 1 8 g 1(1) g 8 i i ; 1 Eg:: 2:: Eiggg
PowerPlex 16 15 2.77E-19  4.70E-18 4.65E-19 1.95E-18 8.65E-15 243 1isbp W4t 27950 Notpublished et oD ' ' ' 2 o% 15.3| 116 4.0| 2.8 60 5.4 152 8 031 03 0.7] "2 aw sow  wum oo (2001
. 10 O rd erS Of 25 (a) 174 bp 335 bp 274bp  [AGAT]16(AGAC)sAGAT Lareuetal. (1996) 11 944 32.7 34.7 339 334 284 16| 446 155 117 218 147 17.7 16 144 5 O 4 8 4 7 4 O 6 7 242(a) 283bp 344bp 38bp 2 1 3 1 5 1 0 0 18 0 O 1 1 2 1 Rolf et al. (1997)
NGM 15 4.04E-19  2.88E-18  5.//E-19  5.64E-18 4.00E-17 . T T 113l 138 28| 43 30 60 49 ' ' ' ' ' ' ' ' ' ' e, el Sl e S A R R B A B m G @ Ao o etal. (1997)
ESI/ESX 17 16* 2.954E-21 2.05E-20 6.02E-21 4.85E-20 4.66E-19 m ag Nitu d (o 25.2 176 bp S37bp  275Bp  [AGAT],ATIAGATL(AGAC)AGAT Phillps etal. (20%0) ' ' ' ' ' ' 16.3| 1/8 6.2 9.3 1.7 2.5 5.5 16.2 5 0.2 0.3 0.1 0.1 242(d) 283bp 344bp 386bp 2 1 3 1 10 1 0 0 183 0 0 1 1 2 1 Rolf etal. (1997)
26 (a) 178 bp 339 bp 278bp  [AGAT]17(AGAC)AGAT Lareuetal. (1996) 121 304 105 17.0 21.0 4.6 3.9 242(e) 283bp 344bp 38bp 2 1 3 1 11 1 0 0 12 0 O 1 1 2 1 Rolf et al. (1997)
Extended US1 18 3.25E-22 7.12E-21 2.47E-22 5.36E-21 1.96E-20 I m p rovem ent 26 (b) 178 bp 339 bp 278bp  [AGAT];7(AGAC)s Lareuetal. (1996) . . . . . 171 127 4.4 3.0 1.4 4.8 3.9 163 2 Ol 03 22:,_:((;)) zgg ES gjj Ez 222 EE ; i : i 162 1 g g 12 g 8 i i ; 1 u134c--FiOT|f _e_tzl_.nélegt9a7l) o010
Extended US2 19 7.46E-24 1.47E-22 7.87E-24 1.59E-22 8.70E-22 26.2(a)  180bp  341bp  280bp [AGAT]LAT[AGATI|(AGAC)AGAT il [zl @ 123 13 05 07 05 05 17.3] 295 10.21 4.7 384 129 149 171 205 7.1 913 40 6.2 7.3 25 2@sbp 346bp  383bp Laszik et al. (2001)
Extended US3 20 4.68E-26 1.05E-24 8.22E-26 1.37E-24 1.01E-23 26.2(b)  180bp  341bp  280bp [AGATLATIAGAT]{(AGAC)sAGAT Philips et al. (201) 13| 97 3.4 4.6 3.7 29 21 181 18 06l 03 15 05 0.6 seo(b) 28yt 248bn 0bs 2 1 3 1 10 0 1140 0 11 21 o et (1997
- - - - - 27 182 bp 343bp  282Dbp [AGAT].(AGAC)sAGAT Phillips etal. - (2010) 17.2 1 0.0 0.1 252(c) 287bp 348bp 390bp 2 1 3 1 10 1 0 0 14 0 0 1 1 2 1 Rolf et al. (1997)
*YWA removed for statistical calculations due to LD w ith D12S391 27.2 184 bp 345bp  284bp [AGAT]AT[AGAT]:(AGAC)AGAT Phillips et al. (2010) 13.3 4 0.1 0.4 18.3] 103 3.6 2.2 4.7 51 25 252(d) 287bp 348bp 3%0bp 2 1 3 1 11 1 0 0 13 0 0 1 1 2 1 Roff et al. (1997)
14 651 22 6 27 1 9 2 25 2 21 O 19 1 O O O 1 17.3 5 0.2 0-1 0-2 0-3 25.2(e) 287bp 348bp 390 bp 2 1 3 1 12 1 0 0 12 0 O 1 1 2 1 Rolf et al. (1997)
Extended US1 = CODIS 13 + D2S1338, D19S433 + D2S441, D10S1248, D2251045 : | | | | | ' ' 18] 268 9.3| 121 5.0 7.2 11.0| i e suem e 2 1 s 1 6 10 010 0 1153 Sl
Extended US2 = CODIS 13 + D2S1338, D19S433 + D2S441, D10S1248, D2251045 + D1S1656 U.S. Popu lation Data 14.3 1 00 01 19.3| 21 07| 06 02 13 04 2oy 2s7bp sty 0by 2 13 1 6 1 0 0170 0 12 2 1 Uisicor-Kineea (010
Extended US3 = CODIS 13 + D2S1338, D19S433 + D2S441, D10S1248, D22S1045 + D1S1656 + SE33 Hill et al. (2010) FSI Genetics, in press 15| 102 35| 19 07 55 46 20.3 1 0.0 01 18.3 100 0.1 o onn ssote  swbn Cronicotal 2000
. 16 4 Ol 02 02 Ol 2N= 2886 19 249 86 122 62 66 80 26:2(a) 291bp 352bp 394bp 2 1 3 1 8 1 0O 0 17 0 O 1 1 2 1 Rglfzt:l: (1997)
. . . . Total ____Populations, % 99 804 e o o EEEE BN
Kit Configurations and Concordance Studies Alele] # % [AAm Asian Catic i 17]_1 00 0.1 - - 2 04 04 moEL IR MM IIIiEilNcsiiil mam
€le 0 m slan auc ISP _ 262() 291bp 352bp 394bp 2 1 3 1 11 1 0 0 14 0 0 1 1 2 1 Rolf et al. (1997)
14 1 0.0 0.1 2N= 2886 20 216 75 109 92 54 48 26.2(f) 291bp 352bp 39%4bp 2 1 3 1 14 1 0 0 11 0 0O 1 1 2 1 Rol et al. (1997)
PCR product sze ranges (bp) 15 148 51 80 40 35 43 2251045 202| 20 07| 03 12 11 03] SO SE Ik mmoeretieneenmo e e e e
272(a) 295bp 356bp 398bp 2 1 3 1 8 0 0O 1 18 0 O 1 1 2 1 Rolf et al. (1997)
! T g T T T p— T T Y ¥ T T 16| 106 3.7 6.3 1.0 2.3 3.7 21 108 3.7 4.6 6.7 24 27 272() 295bp 356bp 398bp 2 1 3 1 8 1 0 0 18 0 0O 1 1 2 1 Rolf et al. (1997)
100 bp 200 b 300 bp 400bp 17| 327 11.3| 146 92 125 6.7 0% Aoh TEy SO 2 4 6 4 W46 0 HO ® 4 p S heed (o)
Powerplecesx 171 I I I N 171 4 01| o0 D10S1248 Chr 22: 37.536 Mb vl ys rh %o ol e mmam em iacinmanemes i mia
stem (Promega : off et al,
2(g :
Sy g D10S1248 D1S1656 D2S51338 D16S539 17.3 29 1.0 0.4 1.8 1.2 . . . . . 272(g) 295bp 356bp 398bp 2 1 3 1 12 1 0 0 15 0 O 1 1 2 1 Rolf et al. (1997)
. . . . . 272(h) 295bp 356bp 398bp 2 1 3 1 13 0 0 1 13 0 O 1 3 0 1 Rolf et al. (1997)
D2251045 VWA D8S1179 EGA 181 616 21.31 270 245 174 174 14 O b S erved al I eI eS 22.2 65 2.3 0.4 3.2 3.8 1.9 27.2() 295bp 356bp 39%8bp 2 1 3 1 13 1 0 0 13 0 O 1 1 2 1 Rolf et al. (1997)
Chr 10' 131 093 M b 272() 295bp 356bp 398bp 2 1 3 1 15 1 0 0 11 0 O 1 1 2 1 Rolf et al. (1997)
oz J[omser | owsssss [ ses ] 181 1 00 01 T AIele Promega Promeqa  ABl Fepealsiuaure 23] 22 041 0 O O arw san o o s BRRREATEATRE (el @
18.3 34 1.2 0.3 24 1.3 13 O bS erved al I el eS (Repeat#) ESX17  ESI17 NGM [ATT], ACT [ATT], ererence 23.2 91 3.2 2.2 4.2 43 2.1 28228(a) 297 EE 58 ES jg(z)gg 2 100 141001600 1121 DaRL:)tl)fe;te;Ial.(l(QZS;);))9)
19| 447 15.5| 14.7 17.3 124 19.6 7 79 bp 306 bp 77bp [ATT],ACT [ATT], Promega allelic ladders 24 1 0.0 0.1 282(b) 299bp 360bp 402bp 2 1 3 1 9 0 0 0 18 0 0 1 1 2 1 Rolf et al. (1997)
19.1 7 0.2 0.7 0.1 Allele Promega Promega ABI Repeat Structure 8 82 bp 309 bp 80bp [ATT]sACT [ATT], Coble & Butler (2005) ] . 282(c) 299bp 360bp 402bp 2 1 3 1 9 0 0O 0 15 0 0O 1 1 2 1 ng Zt:l. (1997)
PowerPlex ESI 17 I I D2S1338 Dol 193 12 o5l 03 02 05 07 (Repeat#) ESX17  ESI17 NGM  [GGAA], Reference 9 85bp  312bp  83bp [ATT],ACT [ATT], Promega allelic ladders 2421 74 2.6 1.3 6.2 22 25 Ez =TI R ot et (1997)
System (Promega) : ' : ' : : > > = Coble & Butler (2005 282(f) 299bp 360bp 402bp 2 1 3 1 11 1 0 0 16 0 0 1 1 2 1 Rolf et al. (1997)
D16S539 D18S51 D1S1656 D10S1248 D2S441 20l 390 135 107 191 111 17.3 7 79 bp 282 bp 73bp  [GGAA], Phillips etal. (2010) 10 88 bp 315 bp 86bp [ATT]; ACT [ATT], oble & Butler (2005) 25.2]1 110 3.8 2.7 6.9 40 3.1 282(g) 299bp 360bp 402bp 2 1 3 1 12 1 0 0 15 0 0 1 1 2 1 Rolf et al. (1997)
D125301 201 2 01 0.2 0 83bp - Zobp T7ED [GCAAL Coble & Buler (2009 1L 9ibp  S18bp 89bp  [ATT ACTIATTL, Covle & Buleren 26 1 00| 01 wo() ebp Nob 402h 2 L 3 1 141 001200 1173 e ey
THo1 VWA bz1sil ' ' ' 9 87 bp 290 bp 81 bp [GGAA], Coble & Butler (2005) 12 94 bp 321 bp 92bp [ATT]o ACT[ATT], Coble & Butler (2005) ] | 282() 209bp 360bp 402bp 2 1 3 1 14 1 0 0 13 0 0 1 3 0 1 Rolf et al. (1997)
[ s ] 203 1 00 0.1 10 e 24t 5t [ooas oo ot (00 13 orp  @atp  osbp WITACTT],  coeesweeos 262 163 56| 6.1 52 4.3 7.0| ‘@b mm som wem oz i1 10 0mo0 11z mids
[ ]10 28.3 300bp 361 bp 403 bp 2 1 3 1 10 1 0 0 12 4 1 1 2 1 Dauber et al. (2009)
21| 296 10.3 6.6 9.2 12.6 125 11 95 bp 298 bp 89 bp [GGAA],; Coble & Butler (2005) 14 100 bp 327 bp 98bp [ATT];; ACT [ATT], Coble & Butler (2005) 27 1 OO O 1 29229(a) Zgé EE 22421 ES jgg ES ; i g (l) 185 i g g ;g 8 8 i i ; i DaRL:)tl)fe;te;al.(l(:;);))9)
. . . . . 99 p D GGAA oble & Butler 1 c 202(b) 303bp 364bp 406bp 2 1 3 1 9 0 O 1 19 0 0 1 1 2 1 Rolf et al. (1997)
22| 200 6.9 4.0 7.4 10.0 6.3 12 bp 302 b 93 b [ o Coble & Butler (2005) 15 103bp  330bp  101bp [ATT];, ACT [ATTL oble & Butler (2005) 27 9| 205 78 43 104 95 86
222 1 00 0.1 13 103bp  306bp  97bp  [GGAAL Coble & Butler (2005) 16 106bp  333bp  104bp [ATT];; ACT [ATT], Coble & Butler (2005) ' ' ' ' | | il b i o TG SN o etal. (1967)
AMPFISTR NGM Kit 2105228 VA DA6S539 DESIsss 23| 141 49| 33 37 67 5.2 14 107bp  310bp 101bp  [GGAAL Coble & Butler (2005) 17 109bp  336bp  107bp [ATT], ACT [ATT], Coble & Butler (2005) 27.3 2 0.1 0.3 2(s) 3p Ww 46 2 1 3 1 U 050600 112 Fol tl, (1997
. . . olf et al.
(Applied Biosystems) A D8S1179 D21S11 D18S51 24 72 2.5 1.2 1.2 49 1.6 15 111 bp 314 bp 105bp  [GGAAl Coble & Butler (2005) 18 112 bp 339 bp 110bp [ATT];5 ACT [ATT], Coble &Butler (2005) 28 2 0.1 0.1 0.2 29.2 ((g)) 303 bg 364 bg 406 bg 2 13 1 11 1 0 017 0 0 1 1 2 1 Rolf et al. 21997;
D2251045 | D19s433  THo1 FGA 24.3 1 0.0 0.2 16 115bp ~ 318bp  109bp  [GGAAl, Coble & Butler (2005) ;g EZ Ep 232 Ep Eg Ep ATThe ACTIATTL: PCObIe&B:tll,erl(z(?:E)) 2821 180 62| 4.4 79 74 6.1 22%.22(3)) S i e A 181 ma O A mae 56 ot etal, (1997
25 33 11 09 17 15 06 17 119 bp 322 bp 113 bp [GGAA]17 Coble & Butler (2005) P D D [ATT]17 acll [ATT]2 : 28 3 2 O 1 O 1 O 1 22;.22((:()) zgg ES 222 Eg j,gg EE 2 i 2 i 1?1 1 8 g 12 g g i i ; 1 ig:: ZI ::: Eigg;g
- _ _— 18 123 bp 326 bp 117bp  [GGAA] Coble & Butler (2005) y y . y 20.2() 303bp 364bp 406bp 2 1 3 1 16 1 0O 0 12 0 O 1 1 2 1 Rolf et al. (1997)
26 9 0.3 0.7 0.2 0.6 18 29 1 O O O 2 292(m) 303bp 364bp 406bp 2 1 3 1 11 1 0 0 17 0 O 1 1 2 1 DA41-TTG-deletion -- Kline et al. (2010)
27 6 0.2 0.5 01 04 19 127 bp 330 bp 121bp  [GGAA]g Coble & Butler (2005) . . 203  304bp 365bp 407 bp Hill et al. (2010)
. . . . - 30 305 b 366 b 408 b Laszik et al. (2001
2N= 2886 . U . S . PO p u | atl on Data 29.2| 147 5.1 2.7 .7 6.3 6.3 30.2(a) 307 bg 368 bg 410b§ 2 13 1 11 1 0 0 18 0 0 1 1 2 1 Rolf et al. (£997))
] ] ] U ) S ) PO p u I atl O n Dat a " (o _ _ 29.3 1 0.0 0.2 302(b) 307bp 368bp 410bp 2 1 3 1 12 1 0 0 17 0 0 1 1 2 1 Rolf et al. (1997)
Disconcordance observed during testing 1443 samples Hill et al. (2010) FSI Genetics, in press il - - - S R w R il BiooEsy il g
- - . ' T . 30 1 O O O 1 302(e) 307bp 368bp 410bp 2 1 3 1 14 1 0 0 15 0 0 1 1 2 1 Rolf et al. (1997)
D 12839 1/VWA Gen O m I C PrOXI m Ity Total Popu|a’[|0ns, ) Total POpU|at|0nS, % . - 302(f) 307bp 368bp 410bp 2 1 3 1 15 1 0 O 14 0 0O 1 1 2 1 Rolf etal. (1997)
D128391 D181656 D28441 D1081248 D2281045 SE33 Chromosome 12 VWA at 6 093 Mb and DlZSSgl at 12 450 Mb A”ele # % AfAm As|an Cauc Hlsp A||6|e # % AfAm AS|an CaUC H|Sp 30-2 111 3.8 1.6 3.2 5-8 4-6 3121(a) 2(1)252 zzggz jiisﬁ 1 1 3 1 9 1 0 0 22 0 O 1 1 2 1 L;zlzf":e'?;?l(ggg)l)
. - . 8 5 02 06 31 3 O 1 O 1 O 2 31.2(b) 311bp 372bp 414 bp 1 1 3 1 10 1 0 0 21 0 O 1 1 2 1 Rolf et al. (1997)
ESX - 153 1x 91 10/11/12 - 15 16/17 19 1x . 8 2 0.1 0.2 . . . 312(c) 31lbp 372bp 4l4bp 2 1 3 1 12 1 0 0 18 0 0 1 1 2 1 Rolf et al. (1997)
— ’ ’ — D125391 is located 6.36 Mb from VWA on the short arm of 10| 45 16| 4.0 1.3 312l 52 1.8 15 25 22 1.3 2290 Wmp e oaer 2 BN nes 1 ot el Goen
9 2 0.1 0.2 . . . . . . 31.2(e) 311bp 372bp 414 bp 2 1 3 1 14 1 0 O 16 0 O 1 1 2 1 Rolf et al. (1997)
ESI - 14, 15.3 9.1, 10/11/12 - 15, 16/17 19,25.2 chromosome 12. In a recent study involving phased father/son 10l 11 04| 10 05 11| 390 135( 143 21.8 138 7.1 1l 100 01 2o s s b szetal 2000
NGM - 14, 15.3 , 10/11/12 | 7x - , 16/17 [+ nl/a pairs, we detected linkage disequilibrium between D12S391 and 11| 40 14| 36 02 0.9 12164 22/ 49 02 12 12 322 25 09| 04 07 1.3 09| #e® s e sk 2152 w10 0o o 11 o ot tal (1597
o NP ) irvolves fhe inserfion of a G it nrior to 1t . VWA suggesting that a non-random association of alleles is 12| 213 74| 142 84 30 37 12 141& 2'3 g-j 05 gg 3573 33 5 01 01 01| =® am sww w@om 2131 wioomie 112 ol (100
D25441 allele 9.1 (occurs primarily in Asian samples) involves the insertion of a G just prior to the TCTA repeat, which disrupts occurring making it improper to use the product rule between these 13| 778 27.0| 229 30.7 29.1 27.1 ' ' ' < < Bo0) aohy amohe b o L o 4 a1 o G il omuter 11, (2008
the NGM forward primer annealing. For D22S1045, a G 2T mutation 15 bases upstream of the repeat impacts the NGM forward _ _ o 14| 873 302| 274 262 308 357 15| 929 32.2| 255 31.7 32.1 415 33.2 11 0.4 0.3 05 04 34 321bp 2bp 424bp 2 1 3 1 9 1 0 0 131 9 1 1 2 1 Rolf et al. (1997)
i = has added a d te ori ith their ESX kit t this primer bindina site mutati loci. Thus, single-locus genotype probabilities for D125391 and - - : - - 342  3:3bp wabp 42bp 2 1 3 1 13 1 0 020 0 0 1 1 2 1 euber ot 1. (200
primer ( romega nas aaded a aegenerate primer wi elr It 1O overcome tnis primer pinding Site muta |on). - _ 15| 568 19.7] 191 208 196 199 161 861 29.8| 18.9 225 38.8 36.5 34 9 03 03 07 35 325bp 386bp 428 bp PP-ES| ladder
VWA should nOt be multiplied to de_termlne the overall STR 161 311 10.8 8.9 99 139 95 17] 402 1391 21.0 21.3 7.7 8.6 34.2 1 0.0 0.1 3355@21) 2%22 ggggg ﬁggg ; i : i 13 i g 8 ii 2 g i i g i iﬁ:;ii: Eiggg
Disclaimer profile propablllty. Rather the combined haplotype frequer_10|es of 17l 79 27| 24 32 30 28 18] 30 10l 16 17 07 04 35 1 0ol o1 S e R R Db sl (200
Points of view are those of the authors and do not necessarily represent the official position or policies of the US Department D12/vWA diplotypes should be used or one locus excluded in the 18 6 0.2 0.1 02 01 04 19 7 0.2 0.6 0.5 36 2 0.1 0.2 2 §§§E§ §Z§E§ ﬁgﬁﬁ ro o reEa s e e B
of Justice. Certain commercial equipment, instruments and materials are identified in order to specify experimental final profile probability calculations. For more information, see K.L. 19 3 0.1 0.2 01 2N= 2886 IN= 2886 %2 aisby doamy 406y Laericetal (2001
procedures as completely as possible. In no case does such identification imply a recommendation or endorsement by the O’Connor et al. (2010) Linkage disequilibrium analysis of D125391 and VWA in oN= 2886 - e sane  scon P lacder
National Institute of Standards and Technology nor does it imply that any of the materials, instruments, or equipment U.S. population and paternity samples. Forensic Sci. Int. Genet. (in press). e b Aa2hp AP Delghandi et al. (2001)
. .- . . = . . p 442bp 484 bp 2 1 3 1 14 1 0 0 16 1 16 1 1 2 1 Klein et al. (2003)
identified are necessarily the best available for the purpose. Poster avallable for download from STRBase: http://www.cstl.nist.gov/biotech/strbase/pub pres/Promega2010poster.pdf




