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o Product Disclaimer

| will mention commercial STR kit names and information,
but | am in no way attempting to endorse any specific
products.

NIST Disclaimer: Certain commercial equipment, instruments and
materials are identified in order to specify experimental procedures as
completely as possible. In no case does such identification imply a
recommendation or it imply that any of the materials, instruments or
equipment identified are necessarily the best available for the purpose.

POintS Of VieWaa:rﬁ mi%s,sarily represent the official position of the National

Institute of Standards and Technology or the U.S. Department of JustiOelr group receives or
has received funding from the FBI Laboratory and the National Institute of Justice.
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Rapidly Mutating (RM) ¥STRsz Overview
Utility for common Y-STR haplotypes

Utility for close male relatives

Conclusions
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What has happenedntheDA OO AAA A

January 2003: Selection of core-$TR loci

* O1 A ¢ 1@ ecromogddedskduencavailable
A over 700 Y-STR loci identified(only ~20 in 2000)

Commercial Y-STR kits released
A 2001-2003—Y-PHEXG5:12
A 09/03: PowerPlex Y
A 12/04: Yfiler
A 06/12: PPY23
A 2014: Yfiler Plus

Many population studiesperformed, online databases generated with
thousands of ¥STRhaplotypes

Forensic casework demonstrations showing value of-$TR testing along
with court acceptance

Some renewed interest in YSTRs to aid familial searching
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STR Marker Layouts folY-STR Kits
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Slide courtesy of Dr. JulMulero (Thermo Fisher)
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Yfiler Plus Evaluation




rier | High I__evel Female
Experiment

Looking for:
Artifacts
Inhibition

Three male samples
(1-2 ng/ uL)
combined with same female

Input female DNA constant:
200 ng

Four levels of input male
DNA approx. 1 ng 8 0.05 ng

J

Male only samples
for comparison

24 samples total

200:1

M

200 ng + 1 ng

700:1

M

200 ng + 0.3 ng

2000:1

M

200 ng + 0.1 ng

4000 : 1

M

200 ng + 0.05 ng
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High Level Female Experiment
Male SampleA

.......... — e -

= Artifact

M

4000 : 1 (approx. 0.05 ng)
(approx. 200 ng female + 0.05 ng male)
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High Level Female Experiment

Average peak height per allelet 1 ST

ma .nhibifion ALE
Ue to (

Al1l/B1/C1 200 ng female + 1 ng male 1ng male only

A2/B2/C2 200 ng female + 0.5 ng male 0.5 ng male only
A3/B3/C3 200 ngfemale + 0.1 ng male 0.1 ng male only
A4/B4/C4 200 ng female + 0.05 ng male 0.05 ngmale only
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High Level Female Experiment

20000 hcughﬂ . 20000 20000
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3 adests, z oo Sieyde 2 " by
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20000 - 20000 P'.glght.? E -20000 hr-gM.’
: height2 Al1l/A2/A3/A4 - B1/B2/B3/B4 ' C2/C3/C4
0 5000 10000 15000 o 5000 10000 15000 0 5000 10000 15000
Meanc (hesghtl « hesght2)/2 Mearn: (heightl « heighn?)/2 Meane (heightl + hesght2)/2
height! 541241 t-Ratio 891082 hesghtl 364521 t-Ratio 21077 heightl 83311 t-Ratio 4946652
height? 215021 DF 107 height? 338903 OF 105 height 1061.9¢ DF i)
Mean Dsfference 3262.19 Prob > |t] Mean Differen.. 260179 Prob» |t Mcan Dference 1771.18 Prob >
Std Error 05.724 Prob >t Std Frroe 123791 Probh > t Std Emor 358055 Prob » ¢
Upper 5% 3872 Probet 10000 Upper 95% 95633 Prob<t 05810 Uppes 95% 243387 Prob <t 10000
Lower 35% 53719 Lower 95'% 24,0255 Lower 957 08 48
N 108 N 106 N
Correlation 0.50859 Correlation 095119 Correlat/
Loc,,
Sb
“Ompap;g” 0cus
Al1l/B1/C1 200 ng female + 1 ng male 1 ng male or W’ﬁ'l IS Son of p
A2/B2/C2 200 ng female + 0.5 ng male 0.5 ng male femand ’Tho H
ut
A3/B3/C3 200 ngfemale + 0.1 ng male 0.1 ng mal at Q// ale DI\’A
A4/B4/C4 200 ng female + 0.05 ng male 0.05 ngm fOr» eqc /‘I ut /eve/S

Samp/e
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A high level of female DNA does inhibit-$TR amplification
(as expected)

No reproducible artifacts were seen within loci
One reproducible, known artifact was seen outside of bin

Related to presence of female DNA
Not diagnostic of female DNA presence or level

Mid-Atlantic Association of Forensic
Science May 20, 2014




NIST

Sensitivity Experiment

Full (25 uL) and Half (12.5 pL) reaction volumes:

0.5 ng
0.25 ng
0.125 ng
0.0625 ng
0.03125 ng
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Sensitivity Experiment

FULL REACTION VOLUME (25 ul)

Marker 0.03125 ng 0.0625 ng 0.125ng 0.25ng 0.5ng
DYS576 184 200 259 491 574 491 2304
DYS389l 96 151 344 31d 1083 895 160¢ 2581
DYS635 195 153 198 152 379 473 1341 2481
DYS389l 119 279 174 725 648 1036 1841
DYS627 142 373 165 140 1257 501 112 363¢
DYS460 463 304 12d 263 328 87 Dop
DYS458 404 51 261 466 581 10 ~dfq Cod,
DYS19 173 220 143 335 524 v Pass,/ p .ed
GATA_H 97 159 226 482 153 ] at 1> airl”
DYS448 o1 154 204 500 194 (pep A8 5 'QFU
DYS391 342 231 5] 1169 721 . ecomy,
DYS456 330 184 269 119 732 241 °r 3500 7’70’07‘,0”
DYS390 232 123 87 228 331 Val; xI)
DYS438 144 164 207 209 557 622 sy Idat n
DYS392 204 53 129 700 154 P,Dor-j- /’nay
DYS518 237 114 145 189 638 411 th a qd fepr
DYS570 92 163 300 987 327 o, resh, Iof €nt
DYS437 83 248 364 152 749 485 1426
DYS385 109 364 303 139 525 549 1261 2608
DYS385 130 383 153¢ 1917
DYS449 57 91 321 218 713 482 844 3508
DYS393 485 124 172 38d 2184 235¢
DYS439 278 130 104 916 313 668 3484
DYS481 254 375 o1d 1022 584 1707 3605
DYF387S 203 208 169 413 487 153( 2177
DYF3879 197 192 696 428 105( 284¢
DYS533 209 280 93 942 456 1981 2777

%175 RFL

<175 RFL




ST Sensitivity Experiment
HALF REACTION VOLUME (12.5 ul)
Marker 0.03125 ng 0.0625 ng 0.125ng 0.25ng 0.5ng
DYS576 84 404 740 484 2271 5510 3580 1774 498 8103
DYS389 108q 128§ 2444 1064 238 3994 2964 864 1216(
DYS635 331 01 154 1950 3991 96§ 7439 5407
DYS389 1055 7171 2560 1024 198 308 221 4781 8064
DYS627 1175 87 134 2054 2944 216 o0 486(
DYS460 785 605 1469 2961 2144 402 24/ =aa1
DYS458 394 2620 2094 2614 1014 497 22 . Qtq coq
DYS19 835 351 1284 188 1464 2494 2 PGSS v .ed
GATA_H}t 244 479 1690 1764 1274 398 7 at g > fGI/ "
DYS448 594 1844 1131 1610 4011 (per AR 5 'QFU
DYS391 199 390  114d 309 2861 1631 3359 P €Com m
DYS456 122 121 92d 128 139] 2803 or 3500 e”O’ar,o,7
DYS390 214 674 770 1424 2059 Vali /)
DYS438 321 155 656 7] 2164 1269 2201 | & U ali da1~, n
DYS392 153 1309 a4 1853 85d 2242 P ort a f’nay
DYS518 367 262 844 280 771 1661 1657 th di fe -
DYS570 196 592 37 116§ 1754 1551 3064 zew., /"esh ol €nt
DYS437 145 1153 404 32 1424 158 6379 119 620y
DYS385 93 613 630 1674 2214 1764 3591 1671 3160 59
DYS385 197 726 58 1434 894 3544 2304 3704 5323
DYS449 79 112 4200 1724 2309 2754 480 2854 5304 5506
DYS393 77 824 719 62f 2240 1724 378 2111 480 6484
DYS439 284 841 1264 1449 2781 216§ 246 4569  562(
DYS481 83 618 68 1364 3259 1731 3684 3344 755 7676
DYF38791 51 296 842 99 2179 1014 3089 1304 3780 8094
DYF38791 444 4909 1444 1654 294 2757 2400 4754 4924
DYS533 527 494 403 2289 o5 2509 1864 5169 6919
%175 RFL
<175 RFL
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Rapidly Mutating (RM) Y -STRsz Overview
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Disadvantages of the XChromosome

Loci are not independent©

random match probabilities cannot be generated withproduct rule,
must use haplotypescombination of alleles observed at all tested loci)

Paternal lineagedhave sameY-STR haplotypgbarring mutation )©

fathers, sons, brothers, unclegyaternal cousins cannot be
distinguished from one another

R —

' /}%Pe like aqg;y,
Cnot as informative as autosomal STResul 0+10, ;5 ion




