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Among the 23 short tandem repeat (STR) loci commonly used in commercial STR kits, SE33 is by far the most polymorphic locus possessing 53 detectable alleles and 292 observed genotypes in
938 unrelated U.S. population samples (a subset of data from Hill et al. 2011). A review of the SE33 literature has found more than 170 alleles when internal sequence rearrangements are included
(Butler 2011). The high degree of variation with SE33 can potentially impact PCR primers and amplicon mobility. U.S. population sample sets have been tested with PowerPlex ESX 17 and ESI 17

as well as NGM SElect and the widely used primers (Polymeropoulos et al. 1992) to explore any concord
downstream of the repeat region has been detected in several samples that can cause a mobility shift in
alleles. The observed frequencies and potential implications of flanking region differences are presented

nere.

ance Issues between kits possessing primers in different positions. A G->A mutation 68 bp
PowerPlex ESI 17 and ESSplex SE relative to PowerPlex ESX 17 and NGM SElect SE33

(23 STR loci present in STR Kits rank ordered by their \

variability across 938 unrelated U.S. population samples - rr :
A total of 22 discordant results have been observed with SE33 testing involving five different kits examined at NIST or ldentified throu 0 h NIST Allele Seq uencing
Alleles  Genotypes  Het. P, value (ESX 17, ESI 17, NGM SElect, ESSplex SE, and the SE33 monoplex which contains the same primers as SEfiler ] THesm [ (s et e s oy T T el e o i i s
STzéggus Obseéved Obzgrzved 0(%22)0 NO?)O%S;S and PowerPlex ES). In some cases, more than 1500 U.S. population samples have been examined although most i
Penta E* go 114 08799  0.0177 of the focus to-date has been on a subset of 663 U.S. Caucasian, African American, and U.S. Hispanic samples. Repeat Motif Patterns Motif patterns based on Rolf et al. (1997)
. . O
Bigiggg ig 82 g'gggi 8'828 Four samples (involving alleles 24.2, 25.2, 26.2, and 27.2) possess a C>T SNP 110 bp upstream of the repeat o o o 9@ Q L9, o 3
' ' i i i i i T 0O 0 < <O 4 g O < O
D18S51 21 o1 08689  0.0256 region that results n allele dropogt when using the SE33 monoplex (SEfiler and PowerPlex ES) forward primer but 232 232 % X ;15( $ 020 <
D12S391 23 110 0.8795  0.0257 correct genotypes with all other kits. Allele  ABI Promega Promega < < < <
EGA 26 93 0.8742 0.0299 (Repeat #) SEfiler ESX 17 ESI 17 Reference
Penta D* 16 71 08754  0.0356 In a single sample, a 3 bp deletion of TTG that is 28-30 bp downstream of the repeat region creates a “28.3” allele . s ammbe a0k 5'flanking central repeat 3'flanking g
. . “ ” . ase
D21S11 25 81 0.8358  0.0410 with ESX 17, ESI 17, and ESSplex SE kits or a “29.2” allele with the NGM SElect and SE33 monoplex (and thus 42 203bp 264bp 306 bo o B! e
D19S433 16 76 0.8124 0.0561 SEfiler and PowerPlex ES Kits). 6.3 212bp 273bp 315bp 2 1 3 1 7 0 O 0 O O O O O 3 1 Rolf et al. (1997)
D8S1179 11 45 0.7878 0.0582 7 213bp 274 bp 316 bp Laszik et al. (2001)
VWA 11 38 0.8060  0.0622 A 4 bp deletion of AAAA that is 85-88 bp upstream of the repeat region (also reported by Rolf et al. 2011) impacts 73 216bp277bp - 319bp 2 L3 L8 000000 0 0 3 1 Dauber etal. (2004)
D7S820 11 32 0.8070 0.0734 . ) ) . . . . 8 217bp 278 bp 320 bp PP-ESI ladder
ESSplex SE forward primer annealing. Four occurrences of this flanking region mutation have been observed with 81 218bo  279b 321 b Laszik et al. (2001
THO1 8 24 0.7580  0.0784 : : : 2000
s i > 0.7825 0.0784 alleles 13, 15, and 17 (twice). 9(@) 221bp 282bp 324bp 2 1 3 1 9 0 O 0O O O O 1 0 3 1 Dauber et al. (2009)
: : 9(b) 221bp 282bp 324bp 2 1 3 1 9 0 O O O O O 1 1 2 1 Kline et al. (2010)
D13S317 8 29 07655 0.0812 A C>T SNP 60 bp downstream of the repeat region was observed once in an allele 25.2. This flanking mutation 92 223bp 284bp  326bp Lasziketal. (2001)
D10S1248 12 39 0.7825  0.0837 . . . NN o 10  225bp 286bp  328bp PP-ES! ladder
D2S441 14 a1 07772  0.0855 resulted in allele dropout with ESX 17 and a +1 base size migration shift in ESI 17 and ESSplex SE (see below). 102  227bp 288bp 330bp 2 1 0 O 18 0 0 0 O O O 1 0 3 1 Dauber et al. (2009)
D3S1358 11 30 0.7569 0.0873 _ _ o 10.3 228 bp 289 bp 331 bp Urquhart et al. (1993)
D2S1045 1 45 0.7697 0.0933 A G—>A SNP 68 bp downstream of the repeat region was observed in 11 samples [containing alleles 12.2, 13.2 (3x), 11 229bp 290bp  332bp PP-ESI ladder
CSE1PO 9 20 07537 01071 15.2 (3x), 16.2 (3), and 23.2] from the NIST data set, 4 samples [containing alleles 14.2 (2x), 16.2, and 19.2] > Jate seabh w6he 2 1.3 1 13000000 10 3 ol et 1907
D5S818 9 34 0.7164 0.1192 supplied by two German labs, and 5 samples (containing alleles 13.2, 21.2, 22.2, 23.2, and 24.2) supplied by 122 235bp 296bp 338bp 2 1 3 0 13 0 0 O 0 O O 1 0 3 1 Rolf et al. (1997)
TPOX 9 28 0.6983  0.1283 Applied Biosystems. This mutation led to a migration shift of approximately +1 base for ESI 17 and ESSplex SE 13 287bp  298bp 340 bp PP-ES) ladder
) ) ) ) 13.2 239 bp 300 bp 342 bp 2 1 3 0 14 0 O O O O O 1 0 3 1 Rolfetal. (1997),Kline etal. (2010)
Senta b and Penta £ | ot 656 s in this data set: 10 amplicons relative to NGM SElect and ESX 17 amplicons (see below). The newly developed ESI 17 Pro primers 133 240bp 301bp  343bp Poetsch et al. (2010)
*Penta D an enta £ were only examinea a sampies In tnis data set; . . . . . .
additional loci beyond the current CODIS 13 core loci shown in blue font: data corrected this migration shift and re-established full concordance with ESX 17 and NGM SElect on these samples. 14(a) 241bp 302bp  344bp 2 1 3 1 14 0 0 0 0 0 O 1 0 3 1 Rolf et al. (1997)
bset of Hill et al. (2011 14 (b) 241 bp 302 bp 344 bp 2 1 3 1 14 0 0 O O O O 1 1 2 1 Kline et al. (2010)
o o (0 "/ No primer pair is immune to potential problems with the highly polymorphic SE33 locus .l 2420 S03hp 345 6p Poetsch et al. (2010)
P P P P gnly poly P : 142  243bp 304bp 346bp 2 1 3 0 15 0 0 0 0 0 O 1 0 3 1 Kline et al. (2010)
143  244bp 305bp  347bp
. . .. 15 245bp 306bp 348bp 2 1 3 1 15 0 0 0 O O O 1 O 3 1 Rolf et al. (1997)
References /Annotated SE33 Allele 25.2 with Known Primer Posmons\ Lasziketal. (2001)
16 (a) 249bp 310bp 352bp 2 1 3 1 16 0 0 0 0 0 O 1 0 3 1 Rolf etal. (1997)
J.M. Butler, C.R. Hill, M.C. Kline, D.L. Duewer, et al. (2009) The single most [AAAG], AG [AAAG]; AG [AAAG], AAAAAG [AAAG],s G AAGG [AAAG], AG BT gg o gg o gg arlsien0oeeore L 2 i ggllg))
Fn‘i|yé“:r:2t"csfg§ LSOeCrUZ:QSSEgi performance in US populations. Forensic Sci. Repeat Motif Pattern (Rolf et al. 1997) = 2,1,3,1,9,1,0,0,15,0,0,1,1,2,1 16.2  251bp 312bp  354bp Laszik et al. (2001)
- - - O€lL £.£5-24. 16.3  252bp 313bp  355bp Egyed et al. (2005)
17 253bp 314b 3B%Gbp 2 1 3 1 17 0 0 0 O O O 1 O 3 1 Rolf et al. (1997
J.M. Butler, Appendix 1 in Advanced Topics in Forensic DNA Typing: | 10 | 2 | 3 | 4 | U | a0 | /U | 50 | =0 179 o5E bg 316 bg 359 bg La::zike e? al_( (200)1)
Methodology (2011). Elsevier Academic Press: San Diego. CGTCTGTAAT TCCAGE TCC TAGGGAGGC TGAGGCAGGATAATCGC TTGAACC TGGGAGGTGGAGGC TACAGTGAGC CGAGGTCATGCCAT 173  256bp 317bp 359 bp Laszik et al. (2001)
o _ _ APV AN TP TN [N TN I TN SN TP IS TN DN SN [N THPN DN T 18 257bp 318bp 360bp 2 1 3 1 18 0 0 0 O O O 1 0 3 1 Rolf et al. (1997)
M. Heinrich, M. Muller, S. Rand, B. Brinkman, C. Hohoff. (2004) Allelic drop-out 18.2 259bp 320bp 362bp 2 1 3 1 9 1 8 0 0 1 1 2 1 Dauber et al. (2009)
in the STR system ACTBP2 (SE33) as a result of mutations in the primer | Sequencing Foward > 18.3 260bp 321bp  363bp Egyed et al. (2005)
binding region. Int. J. Legal Med. 118:361-363. Hering et al. (2002), Heinrich et al. (2004) 19(a) 261bp 322bp 364bp 2 1 3 1 19 0 0 O O O O 1 O 3 1 Rolf et al. (1997)
. o . TGO ACTCCAATC TEGaCEACAAGAGTEAAACTCCGTCAAAAGAAAGAAAGAAAGAGACAAAGAGAGTTAGAAAGAAAGAAAGAGAGAGAG ol | O I Az GLEL (2L,
S. Hering, J. Edelmann, J. Drel3ler. (2002) Sequence variations in the primer 19.2  263bp 324bp 366bp 2 1 3 1 10 1 0 O 8 O O 1 1 2 1 Rolf et al. (1997)
binding regions of the highly polymorphic STR system SE33. Int. J. Legal Med. W%WWWWW} 193 264bp 325 bp 367 bp Berti et al. (2010)
116 365-367. l Forward Primer del 20(a) 265bp 326bp 368bp 2 1 3 1 20 0 0 0O O O O 1 0 3 1 Rolf etal. (1997)
roretal o) o0 Zow 2w s 2131 2000000 112zL  Kwaw e
i i . oIl et al.
C.R.Hill, D.L. Duewer, M.C. Kline, C.J. Sprecher, et al. (2011) Concordance AGAGAAAGGAAGGAAGGAAGAAAAAGAAAGAAAAAGAAAGAAAGAGAAAGAAAGAAAGAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAA 203 263by 329by 371
and population studies along with stutter and peak height ratio analysis for the 0 6obo 330 b . > 1 31 9220 0 0 0 0 0 1 0 3 1 Roff et al. (1997
PowerPlex® ESX 17 and ESI 17 Systems, Forensic Sci. Int.: Genet. 5(4): 269- P P P olf etal. (1997)
: 21.1 270bp 331 bp 373 bp
275 SEZ2 Repeat Region [25.2]
: 212(a) 271bp 332bp 374bp 2 1 3 1 9 1 0 0 11 0 0 1 1 2 1 Rolf et al. (1997)
. . . 21.2(b) 271bp 332bp 374bp 2 1 3 1 11 1 0 0 9 0 O 1 1 2 1 Rolf et al. (1997)
M.C. Kiine, C.R. Hill, A.E. Decker, J.M. Butler (2011) STR sequence analysis AGAAAGAAAAAGAAAGAAAGAAAGAAAGAAAGARAGAAAGAAAGAAAGAAAGARAGAAAGAAAGAAAGARAGEAAGGARAGAAAGAGCAR 21.2(c) 271bp 33%2bp 374bp 2 1 3 1 7 0 7 0 11 0 0O 1 1 2 1 Kiine et al. (2010)
for characterizing normal, variant, and null alleles. Forensic Sci. Int.: Genet. R TR T T T T T T LI AL R I R R R 22 (a) 273bp 334 Dbp 3t6bp 2 1 3 1 22 0 0 0 0 0 O 1 0 3 1 Rolf et al. (1997)
5(4): 329-332. _ 22(b) 273bp 334bp 376bp 2 1 3 1 21 0 0O O O O O 1 1 3 1 Kline et al. (2010)
_ _ _ SE33 Repeat Region [25.2] 222(a) 275bp 336bp 378bp 2 1 3 1 7 1 0 0 14 0 O 1 1 2 1 Rolf et al. (1997)
M.H. Polymeropoulos, D.S. Rath, H. Xiao, C.R. Merrill. (1992) Tetranucleotide Hering et al. (2002), Heinrich et al. (2004) 222() 275bp 336bp 378bp 2 1 3 1 8 0 5 0 12 0 0O 1 1 2 1 Rolf et al. (1997)
repeat polymorphism a_t the_human beta-actin related pseudogene H-beta-Ac- GTTACTATAGCGGTAGGGGAGATGTTGT&GA‘MTAT&TATAAACCTCCTTACACCGAGACGTCAGCCCAGCGAGCACAGAACCT 222(c) 275bp 336bp 378bp 2 1 3 1 9 1 0 O 12 0 O 1 1 2 1 Rolf et al. (1997)
psi-2 (ACTBP2). Nucleic Acids Res. 20:1432. 222(d) 275bp 336bp 378bp 2 1 3 1 10 1 0O O 11 0 O 1 1 2 1 Rolf et al. (1997)
222(e) 275bp 336bp 378bp 2 1 3 1 11 1 0 O 10 0 0 1 1 2 1 Rolf et al. (1997)
B. Rolf, M. Schurenkamp, A. Junge, B. Brinkmann. (1997) Sequence Rewverse Primer - SEfiler reverse primer  ESX 17 reverse primer SHP Region ESI 17 reverse primer 222(f) 275bp 336Dbp 3/8bp 2 1 3 1 121 0 0 9 0 0O 1 1 2 1 Roif et al. (1997)

i i ' Pol | tal. (1992) = NGM SElect reverse primer (relative position onl : - 22.3 276 bp 337 bp 379 bp Poetsch et al. (2010)
polymorphism at the tetranucleotide repeat of the human beta-actin related olymeropoulos et al. (1992) P ( P y) Wang et al. (2011) (relative position only) 23 277bp 338bp 380 bp Lasziketal. (2001)
pseudogene H-beta-Ac-psi-2 (ACTBP2) locus. Int. J. Legal Med. 110:69-72. TGTCC T CGe TG GeC TTEC G TG CAC G OGO CAGC TCAC CATGGATGATGC TATCACCGOEC T 232(a) 279bp 340bp 382bp 2 1 3 1 7 1 0 0 15 0 0 1 1 2 1 Rolf et al. '(1997)

_ _ _ _ R T R LI R R I R R I SRR RN R 23.2(b) 279bp 340 bp 382bp 2 1 3 1 8 1 0 0 14 0 O 1 1 2 1 Rolf et al. (1997)
B. Rolf, N. Bulander, P._ Wiegand (20.11) Insertlon-/_deletlon polymorphlsm.s < e ey | 232(c) 279bp 340bp 382bp 2 1 3 1 9 1 0 0 13 0 0 1 1 2 1 Rolf et al. (1997)
cI_ose to the rep_eat reglon_of STR loci can cause discordant genotypes with 232(d) 279bp 340bp 382bp 2 1 3 1 10 0 3 0 12 0 0 1 1 2 1 Rolf et al. (1997)
different STR kits. Forensic Sci. Int.: Genet. 5(4): 339-341. 232(e) 279bp 340bp 382bp 2 1 3 1 10 1 O O 12 0 O 1 1 2 1 Rolf et al. (1997)
A Urauhart. C.P. Kimpton. P. Gill. (1993) S ability of th Hering et al. (2002) and Heinrich et al. (2004) reported primer binding site mutations (boxed in orange) for the widely used 232(f) 2/9bp 340bp  38Dbp 2 1 3 1 11 1 0 0 11 0 O 1 1 2 1 Rolf etal. (1997)
- Urquhart, C.P. Kimpton, P. Gill. (1993) Sequence variability of the Polymeropoulos et al. (1992) primers (orange arrows), which are used in the AmpFISTR SEfiler and PowerPlex ES kits. NGM 232(g) 2r9bp 340bp  382bp 2 1 3 1 12 1 0 010 0 0 1 1 2 1 Rolf etal. (1997)
tetranucleotide repeat of the human beta-actin related pseudogene H-beta-Ac- SE| he Pol | : ith ; d ori d 396 b i th SE33 allele 25.2 24 281bp 342bp 384 bp Laszik et al. (2001)
0si-2 (ACTBP2) locus. Hum, Genet, 92:637-638. ect uses the Polymeropoulos reverse primer with a new forward primer and creates a p amplicon wit allele 25.2. 242(a) 283bp 344bp 386bp 2 1 3 1 5 1 0 0 18 0 0 1 1 2 1 Rolf et al. (1997)
We have observed two flanking region mutations (boxed in red) in the Wang et al. (2011) “SNP Region” that impact migration of 242 () 283bp 344bp 38bp 2 1 3 1 7 1 0 0 16 0 O 1 1 2 1 Rolf et al. (1997)
D.Y. Wang, R.L. Green, R.E. Lagace, N.J. Oldroyd, L.K. Hennessy, J.J. Mulero amplicons created with primers such as ESI 17 that include this SNP region. A 4 bp deletion has been reported by Rolf et al. 242(c) 283bp 344bp 38bp 2 1 3 1 8 1 0O 0 15 0 O 1 1 2 1 Rolf et al. (1997)
(2011) Identification and secondary structure analysis of a region affecting (2011) and also observed during NIST allele sequencing that will cause STR typing results to differ from the repeat sequence by 24.2(d) 283bp 344bp  386Dbp 2 1 3 1 10 1 0 0 183 0 0 1 1 2 1 Rolf et al. (1997)
electrophoretic mobility of the STR locus SE33. Forensic Sci. Int.: Genet. (in 4 bp or a single repeat unit. A TTG deletion just downstream of the Polymeropoulos reverse primer was also observed. The 24.2(e) 283bp 344bp  38bp 2 1 3 1 11 1 0 0120 0 1 1 21 Rolf etal. (1997)
d0i10.1016/i feiqen. 2011.06.008 ) . o N ) 242(f) 283bp 344bp 38bp 2 1 3 1 12 1 0 0 11 0 O 1 1 2 1 Rolf etal. (1997)
press). doi:10. j.fsigen. .06.008. Qequencmg primers used in this study are indicated by the purple arrows and generate a 520 bp product with allele 25.2. 242(q) 283bp 344bp 3%6bp 2 1 3 1 6 1 0 0 16 0 0O 1 1 3 1 U134C-->T -- Kiine et al. (2010)
25 285bp 346 bp 388 bp Laszik et al. (2001)
25.2 (a) 287 bp 348 bp 390 bp 2 1 3 1 9 1 0 0 .15 0_0 1 1 2 1 Rolf et al, (1997) J
252(b) 287bp 348bp 3%0bp 2 1 3 1 10 0 O 1 14 0 0O 1 1 2 1 Rolf etal. (1997)
- - - . . - - 252 (c) 287bp 348bp 3%0bp 2 1 3 1 10 1 O O 14 0 0 1 1 2 1 Rolf et al. (1997)
SE33 Flanking Region Mutations that Impact Migration and/or Primer Annealing 252() 257bp ebp MO 2 103 1 11001800 1121 o etal (1997
252(e) 287bp 348bp 3%0bp 2 1 3 1 12 1 0 0 12 0 O 1 1 2 1 Rolf et al. (1997)
- ~ 25.2(f) 287bp 348bp 3%0bp 2 1 3 1 14 1 0 0 10 0 0 1 1 2 1 Rolf etal. (1997)
. - . . . . . . . . . . 25.2(g) 287bp 348bp 390 bp 2 1 3 1 9 1 0 0 15 0 O 1 1 2 1 D75C-->T -- Kline et al. (2010)
Mutations in primer binding regions can create allele Typing Differences with Various Primer Pairs 252(h) 287bp S48bp W06y 2 1 3 L 6 1 0 0 17 0 0 L 2 2 1 UG -Kineetal (2010
- - - .- - _ _ 25.3  288bp 349b 391b Berti et al. (2010
dropout. Flanking region variation may also impact NIST Afrcan American sample PT83864 . aeone asoth  292bn Croiceta. 00m
: 11n 26.2(a) 291bp 352bp 394bp 2 1 3 1 8 1 0 0 17 0 0 1 1 2 1 Rolf et al. (1997)
local Secondary structure in a PCR prOdUCt and 6.04nt 6.07nt o.24nt 5 tont © : 26.2(b) 291bp 352bp 3%4bp 2 1 3 1 9 1 0 0 16 0 0O 1 1 2 1 Rolf et al. (1997)
- - - : : - «— > — 26.2(c) 291bp 352bp 394bp 2 1 3 1 10 1 0 0 15 0 0 1 1 2 1 Rolf etal. (1997)
ImpaCt how the ampllcon mlgrates durmg Caplllary > 26.2(d) 291bp 352bp 394bp 2 1 3 1 11 0 O 1 14 0 0 1 1 2 1 Rolf etal. (1997)
: 26.2(e) 291bp 352bp 39%4bp 2 1 3 1 11 1 0 0 14 0 0 1 1 2 1 Rolf etal. (1997)
electrophoreS|S (Wang et al. 2011) J\ j\ 26.2(f) 291bp 352bp 394bp 2 1 3 1 14 1 0 0 11 0 0 1 1 2 1 Rolf et al. (1997)
/ \ %gffn 26.2(y) 291bp 352bp 39%4bp 2 1 3 1 6 1 0 0 18 0 O 1 1 3 1  UIL34C->T —Kiineetal. (2010)
- . 162 12 162 |12 : 16.3 162 |18 27 293 bp 354 bp 396 bp Laszik et al. (2001)
NIST African American sample PT83874 350.76| |365.20 310 56325 63 %g? ] 325,50 33n &0 261 sdl367 65 272(2) 205bp 356bp  3%8bp 2 1 3 1 8 0 0 1 18 0 0 1 1 2 1 Roff et al, (1997)
' 27.2(b) 295bp 356bp 398bp 2 1 3 1 8 1 0 0 18 0 O 1 1 2 1 Rolf etal. (1997)
27.2(c) 295bp 356bp 398bp 2 1 3 1 9 0 O 1 17 0 0O 1 3 0 1 Rolf et al. (1997)
NGM SElect NGM SElect ESX 17 ESI 17 ESSpleX SE ESI 17 Pro 27.2(d) 295bp 356bp 398bp 2 1 3 1 10 1 0 0 16 0 O 1 1 2 1 Rolf etal. (1997)
Applied Biosystems Applied Biosystems Promega Promega Qiagen Promega 27.2(e) 295bp 356 bp 38bp 2 1 3 1 11 1 0 0 15 0 O 1 1 2 1 Rolf et al. (1997)
252 k j 27.2(f) 295bp 356 bp 398 bp 2 1 3 1 12 1 0 0 14 0 O 1 1 2 1 Rolf et al. (1997)
ESX 17 s 22 27.2(gy) 295bp 356bp 398bp 2 1 3 1 12 1 0 0 15 0 0O 1 1 2 1 Rolf et al. (1997)
. L : : 27.2(h) 295bp 356bp 398bp 2 1 3 1 13 0 0 1 13 0 0 1 3 0 1 Rolf etal. (1997)
Promega L null allele The G 2> A _SNP disrupts the halrp!n structure formed n the 3 272() 295bp 356bp 398bp 2 1 3 1 13 1 0 0 183 0 O 1 1 2 1 Rolf et al. (1997)
B flanking region and causes the variant SE33 allele to migrate more - ~ 27.2() 295bp 356bp 39%8bp 2 1 3 1 15 1 0 0 11 0 O 1 1 2 1 Roff etal. (1997)
22210 slowly in the capillary (36 cm, POP4) — resulting in an “off-ladder” . 2723 éh) ggg EE ggg ES ggg EE SR U134C";iTn et :m(ezig;' N
allele exhibiting approximately a +1 nucleotide (nt) shift. Variant G>A 28  297bp 358bp 400bp 2 1 0 O 14 1 0 0 16 0 O 1 1 2 1 Dauber et al. (2009)
> 282(a) 299bp 360bp 402bp 2 1 3 1 8 1 0 0 19 0 0 1 1 2 1 Rolf et al. (1997)
ESI 17 I l 28.2(b) 299bp 360bp 402bp 2 1 3 1 9 0 0O 0 18 0 0 1 1 2 1 Rolf etal. (1997)
Promega 28.2(c) 299bp 360bp 402bp 2 1 3 1 9 0 0O 0 15 0 0 1 1 2 1 Rolf et al. (1997)
o %53 Normal G 282 (d) 299bp 360bp 402bp 2 1 3 1 9 1 0O O 18 0 0 1 1 2 1 Rolf et al. (1997)
37148 32867 282 () 299bp 360bp 402bp 2 1 3 1 10 1 0O O 17 0 O 1 1 2 1 Rolf et al. (1997)
LG, bk : 28.2(f) 299bp 360bp 402bp 2 1 3 1 11 1 0 0 168 0 0O 1 1 2 1 Rolf etal. (1997)
ESSp lex SE J\ > A A A w 282(g) 299bp 360bp 402bp 2 1 3 1 12 1 0 0 15 0 0O 1 1 2 1 Rolf et al. (1997)
. W, o
iagen c _: _ 282 (h) 299bp 360bp 402bp 2 1 3 1 13 1 0 O 14 0 0 1 1 2 1 Rolf et al. (1997)
i = — Porton ofsequence O b mo i1t mibemns 130 mewom
! . : p p p olf et al.
'3'-" — from SE33 al!ele 16.2 28.2(k) 299bp 360bp 402bp 2 1 3 1 16 1 0 0 11 0 O 1 1 2 1 Rolf etal. (1997)
The same C>T SNP (60 bp downstream of the repeat) t:—nl, (runs as 16.3 with ESI 17); 283  300bp 36lbp 403bp 2 1 3 1 10 1 0 0 12 +A 4 1 1 2 1 Dauber et al. (2009)
that creates the null allele with ESX 17 causes the apparent 5¢t—C,-T-T-A-C-A-C-CeG-T-C-A-G-C-C-C,,—3' PCR product provided by BKA ) 29 301bp 362bp 404bp 2 1 0 0O 15 1 0 0 16 0 O 1 1 2 1 Dauber et al. (2009)
+1 nt miaration shift with ESI 17 and ESSplex SE. 29.2(a) 303bp 364bp 406bp 2 1 3 1 8 1 0 0 20 0 0 1 1 2 1 Rolf etal. (1997)
\ g P / Hairpin secondary structure proposed by Wang et al. (2011) in normal 29.2(b) 303bp 364bp 406bp 2 1 3 1 9 0 0 1 19 0 0 1 1 2 1 Rolf et al. (1997)
SE33 allele containing a G 68 bp downstream of the repeat region 29.2(c) 303bp 364bp  406bp 2 1 3 1 9 1 0 0 18 0 0 1 1 2 1 Rolf et al. (1997)
29.2(d) 303bp 364bp 406bp 1 1 3 1 10 1 0 0 19 0 O 1 1 2 1 Rolf etal. (1997)
Variant 29.2(e) 303bp 364bp 406bp 2 1 3 1 11 0 5 0 16 0 0O 1 1 2 1 Rolf etal. (1997)
GOA 29.2((f)) 303 Ep 364 Ep 406 Ep 1 1 3 1 11 1 0 0 18 0 0 1 1 2 1 Ro:f et a:. 21997;
29.2(g) 303bp 364bp 406bp 2 1 3 1 11 1 0 0 17 0 O 1 1 2 1 Rolf et al. (1997
NIST Sequencmg Results from SE33 Alleles 14.2 and 18 (LKA |\/|VOO3) 292(h) 303bp 364bp 406bp 2 1 3 1 12 1 0 0 16 0 O 1 1 2 1 Rolf et al. (1997)
Allele 14.2/°14.3" 202 () 303bp 364bp 406bp 2 1 3 1 13 0 0 1 15 0 O 1 3 0 1 Rolf et al. (1997)
elje ("2 29.2() 303bp 364bp 406bp 2 1 3 1 13 1 0 O 15 0 O 1 1 2 1 Rolf et al. (1997)
29.2(k) 303bp 364bp 406bp 2 1 3 1 14 1 0 0 14 0 0 1 1 2 1 Rolf etal. (1997)
(flanking variant A) 1mmmhumum :mmmumlm nummmunummmuuuum um1unmdumuuuuumumumuuumnulmluhmlm | WMMMM 202() 03bp 3eabp 406bp 2 1 3 1 16 1 0 0 12 0 0 1 1 2 1 Rof etal. (1997)
A.MLGAAAI}AGM!.AGAAAGMGAGMGMAGMGAGMGMGMGMGMGMGMGAAAGAAAGAAAGAAAGGMAGMGMAGAGCMGTTACTATAGEGGTAGGGGAGATG’ITGTAGAAATATATATAAACIZTCIZ'ITAIZAIZCGCGGAGACCAEGTCAGEECAGCGAGIZAIZAGML . .
—_— 202(m) 303bp 364bp 406bp 2 1 3 1 11 1 0 0 17 0 O 1 1 2 1 DA41-TTG-deletion -- Kiine etal. (2010)
Allele 18 1 l l l l 293  304bp 365bp 407 bp Hill et al. (2010)
il ummmumm umnmmmm AN umuumm 0 unumumnm llnllh Ml uumummuu mmmm WA mhuumnd MBI 3  050p 366bp 408 bp Lsaiket al, (2001)
(norm al G) {ALAGAALAGAGALLGAAAGALLGAGALAGAAAGALAGAALGALAGLALAGALAGLALAGALAGAALAGALAGAALAGALAGLAAGALAGLALAGALAGLALAGGLALGALAGLALGABCALGTTACTATAGC GETAGGGGARATGTTGTAGALATATATATALLCCTCOTTACACCECBRARACCGL GTCAGCCCAGE GAGCACARAL 30.2(a) 307bp 368 bp 410 bp 2 1 3 1 117 1 O O 18 0 O 1 1 2 1 Rolf et al. (1997)
302(b) 307bp 368bp 410bp 2 1 3 1 12 1 0 0 17 0 O 1 1 2 1 Rolf et al. (1997)
302(c) 307bp 368bp 410bp 1 1 3 1 12 1 0 0 18 0 0O 1 1 2 1 Rolf etal. (1997)
302(d) 307bp 368bp 410bp 2 1 3 1 13 1 0 0 16 0 0 1 1 2 1 Rolf etal. (1997)
Normal G 30.2(e) 307bp 368bp 410bp 2 1 3 1 14 1 0 0 15 0 0 1 1 2 1 Rolf et al. (1997)
302(f) 307bp 368bp 410bp 2 1 3 1 15 1 0O O 14 0 O 1 1 2 1 Rolf et al. (1997)
" ' 0 " ' 31 309bp 370bp  412bp Laszik et al. (2001)
A total of 12 out of 494 African American samples (2.4 %) tested from the NIST data set (involving 46 new blood samples, o i e A s e 6 6 s o6 i i 5 e
l " I 31.2(b) 311bp 372bp 414bp 1 1 3 1 10 1 0 0 21 0 O 1 1 2 1 Rolf et al. (1997)
258 population samples, and 190 father/son samples) contained either the C->T SNP (observed once) 60 bp downstream I T e S Bl e aee i Shililpedd
' i i 31.2(d) 311bp 372bp 414bp 2 1 3 1 13 1 0 0 17 0 0 1 1 2 1 Rolf etal. (1997)
of the repeat or the G>A SNP (observed 11 times) 68 bp downstream of the repeat. Nine other samples provided to NIST SR L L B S A ot enal (1507
by collaborators all contained the G>A SNP. 2 emh Ak aew Lasziketal. (2001)
322(a) 315bp 376bp 418bp 2 1 3 1 13 1 0 0 18 0 0 1 1 2 1 Rolf etal. (1997)
: - - - - : R - 322(b) 315bp 376b 418bpp 2 1 3 1 14 1 0 0 17 0 0 1 1 2 1 Rolf et al. (1997
The +1 base migration differences between ESX 17 and ESI 17 amplicons were missed in our initial study (Hill et al. 2011) (e 317bp 28bn 40ms 2 1 5 1 101 0 0 11 s 11 s o et ol (1997
: : : PR 33(b) 317bp 378b 40bp 2 1 3 1 10 1 0 0 11 1 9 1 1 2 1 Rolf et al. (1997
because of poor resolution at the time these samples were run on the NIST ABI 3130x| Genetic Analyzer. Hence, it is 32( 3190h 38065 42266 1+ 1 3 1 10 1 0 0280 0 11 2 1 o et ol (1907
: : : .- . : . 332 (b) 319bp 380b 422bp 2 1 3 1 12 1 0 0 20 0 0 1 1 2 1 Dauber et al. (2004
Important to have good resolution and precise sizing in order to detect potential SE33 variant alleles. However, allele w aziby am2by 2abs 2 1 3 1 9 1.0 01319 11 21 Rof etal. (1997)
: . . "t : : 342  323bp 384b 426bp 2 1 3 1 13 1 0 0 20 0 0 1 1 2 1 Dauber et al. (2004
sequencing is still the best way to observe the full extent of variation at the highly polymorphic SE33 locus due to many o b aehs  ambe uber o 8l (2009
: : t~Fi C~ti : 352  327bp 388bp 430bp 1 1 3 1 13 1 0 0 22 o 1 1 2 1 Rolf et al. (1997)
alleles having internal sequence variation (see listing to the right). %6(2) 320bp 390bp 432bp 2 1 3 1 10 1 0 0 14 1 9 1 1 2 1 Rolf et al. (1997)
36() 329bp 39%0bp 432bp 2 1 3 1 12 1 0 0 10 1 11 1 1 2 1 Dauber et al. (2009)
36.2 331bp 392bp 434 bp Laszik et al. (2001)
. . . . . . . . . . . , 37 333bp 394b 436bp 2 1 3 1 9 1 0 0 16 1 9 1 1 2 1 Rolf et al. (1997
Acknowledgements and Disclaimer: Applied Biosystems, Promega Corporation, and Qiagen for supplying STR typing kits used in concordance studies; David Duewer (NIST) for software 38 337 bg 308 bg 440 bg off etal. (1997
development to aid concordance testing and population data summary; Julio Mulero (Applied Biosystems) for supplying some variant SE33 samples to test. This project was supported by an 39 341bp 402bp 444 bp PP-ESI ladder
interagency agreement (2008-DN-R-121) between the National Institute of Justice and the NIST Office of Law Enforcement Standards. Points of view in this document are those of the authors and 39.2  343bp 404bp 446 bp Laszik et al. (2001)
do not necessarily represent the official position or policies of the US Department of Justice. Certain commercial equipment, instruments and materials are identified in order to specify j; ggz ES jig Eg j:é ES s e
_experimental procedures as completely as possibl_e. In no cas.e.does such identification imply a recommendation or endorsement by the National Institute of Standards and Technology nor does it 44 361bp 422bp 464 bp Delghandi et al. (2001)
imply that any of the materials, instruments or equipment identified are necessarily the best available for the purpose. 49 38lbp 442bp 484bp 2 1 3 1 14 1 0 0 16 1 16 1 1 2 1 Klein et al. (2003)

Poster avallable for download from STRBase: http://www.cstl.nist.gov/strbase/pub_pres/ButlerlISFG2011poster.pdf

More than 170 alleles are listed here and others continue to be identified...
(we plan to add further information to STRBase to reflect these new alleles as they are discovered)
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