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Abstract

Objective: Discussing the identification strategy for Y-STR mutations in uncle-nephew relationship
testing. Method: Blood samples were collected from the identified person, the alleged uncle of the
identified person, and the biological mother of the identified person. Yansu 21Plex kit, Golde-
neye™ 22NC kit and Goldeneye™ 27Y kit were used for multiplex amplification of autosomal and
Y chromosome STR loci, followed by capillary electrophoretic analysis for each STR genotype. Re-
sult: According to the avuncular index (AI) law, the Al values are calculated separately when there
is or no presence of a biological mother. When the biological mother is not involved, the cumula-
tive avuncular index (CAI) was 50.5278, and the probability of avuncular relationship (W) was
0.9806; when the birth mother participated, CAI was 2909.5629 and W was 0.9997. During Y-STR
typing using the Goldeneye™ 27Y Kkit, inconsistent results were observed in the genetic typing of
the identified person and the alleged uncle at the DYS570 locus. However, the typing results of the
remaining 26 Y-STR loci were completely consistent. Based on the genetic typing results, it is not
ruled out that there is an uncle-nephew relationship between the two individuals. Conclusion: For
the identification of uncle-nephew relationship, it is necessary to collect several individuals with
known blood relationship in the family to participate in the identification, and comprehensively
use a variety of genetic markers (autosomal STR, sex chromosome STR) and multiple systems for
joint analysis. When the phenomenon does not conform to the law of heredity should be compre-
hensive analysis can not arbitrarily deny the genetic relationship between the two.
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ARG = NH 39 AN et ik BE IR 43 B 45 R 36 1. SR AUE $E % (avuncular index, Al)E=[1]5 51t
HAEARSH5MEHERNS SR ANE, SRE 2. HEREESE5R, e NS5 E AR
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Table 1. The results of 39 autosomal STR loci of the identified person, the uncle of the suspected identified person and the
biological mother of the identified person
1 BHEEAN HAWEEATARBEEANET 39 NMER B STR HEERIGLER

JE R N SR NS 7 N AR B e NAEEE
D3S1358 15 15/17 15/16
VWA 16/17 16/18 17/18
D7S820 10/11 10/12 10/11
CSF1PO 11/12 12/13 11/12
Penta E 11/18 11/18 11/18
D8S1179 10/14 10/15 14
D21S11 30/32.2 27.2/32.2 32.2
D16S539 10/13 9/12 9/10
D251338 24/25 18/24 24/25
Penta D 12/13 719 13/15
D19S433 13/15.2 14/15.2 13
THO1 9 8/9 9
D13S317 10/12 8/9 9/12
TPOX 8/9 11 9/10
D18S51 15/16 13 14/16
D651043 18 12/18 18/20
D1S1656 16/18.3 15/17.3 15/16
D5S818 11/13 13 11
D12S391 18/22 18 19/22
FGA 24/25 23/25 2425
D4S2366 9/12 9/12 9/10
D6S477 12/15 13/14 12/14
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GATA198B05 17/21 18/21 17/21

D15S659 16/17 11/18 16
D8S1132 19/20 19/20 18/20
D3S3045 9/13 13/14 9/12
D14S608 10/11 7/11 10/11
D1751290 13/15 15/18 13/15
D3S1744 17/18 17/18 14/17
D25441 11 11/14 10/11
D18S535 14 10/14 9/14
D13S325 21/22 21/22 18/21
D7S51517 24 23/24 24127

D10S1435 12/14 12/13 12
D11S2368 20 18/20 20/21
D195253 7/13 719 13/14
D7S53048 21/22 20/21 22/24
D10S1248 13/15 12/15 12/13

D5S52500 11/12 15 12

Table 2. Uncle and nephew index calculated by Al law

= 2. Al ERTERSUEEE

e K] LRHEE S 51 Al AR5 Al
D3S1358 1.2585 1.2585
VWA 1.4155 2.3309
D7S820 1.3263 0.9838
CSF1PO 0.8193 0.8973
Penta E 2.9646 2.3018
D8S1179 1.3105 2.1210
D21S11 1.4461 0.5000
D16S539 0.5000 0.5000
D2S1338 1.3483 1.7324
Penta D 0.5000 0.5000
D19S433 1.2620 2.0240
THO1 1.0369 1.0369
D13S317 0.5000 0.5000
TPOX 0.5000 0.5000
D18S51 0.5000 0.5000
D6S1043 1.9797 1.9797
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D1S1656 0.5000 0.5000
D5S818 2.1854 3.8709
D12S391 1.8085 3.1170
FGA 1.7212 1.4088
D4S2366 0.9337 2.5161
D6S477 0.5000 0.5000
GATA198B05 0.9266 1.0572
D15S659 0.5000 0.5000
D8S1132 1.8919 1.6699
D3S3045 1.1039 1.7077
D14S608 1.1548 1.0810
D1751290 1.0910 1.6271
D3S1744 1.4622 1.7042
D2S441 1.2323 1.2323
D18S535 1.3576 1.3576
D13S325 1.9386 2.2030
D7S1517 3.0484 3.0484
D10S1435 0.8299 0.5000
D11S2368 1.7755 1.7755
D19S253 1.2370 1.9741
D753048 1.5382 2.5764
D10S1248 1.0849 1.6699
D552500 0.5000 0.5000
KPURUETEE(CAT) 50.5278 2909.5629
AUE R A (W) 0.9806 0.9997
Table 3. Y-STR typing results of identified person and suspected uncle of identified person
3. WETEASRABEE AT Y-STR B BIEER
B K] e BEEN SR E NI
DY S456 16 16
YGATAH4 11 11
DYS439 11 11
DYS19 14 14
DYS392 14 14
DYS576 18 18
DYS627 21 21
DYS391 10 10
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DYS437 14 14
DYS570 20 19
DYS635 21 21
DYS448 19 19
DYS533 12 12
DYF387S1 37 37
DYS393 12 12
DYS389I 14 14
DYS390 24 24
DYS389ll 31 31
DYS438 11 11
DYS518 37 37
DYS460 11 11
DYS458 16 16
DYS481 22 22
DYS385 11-12 11-12
DYS449 27 27
4. Wi

PR R T AR A MEREAGRS 55w, HAgim i Ry 52 (BE) i b 26 (A k) 5 %
T Z AR BRAFER ) E  GiESERG R R[2]. BUE R RMITHRE A 20, 6. M2 —8ki%(identity
by descent, IBD). F&A %73 K 5 472 $ (total number of shared alleles, TNSA). J:4H % %% (coancestry
coefficient). Al % [3]. IBD Jeda kU T [F]—#H 56 A — S AL B R ) JE AR AT IR, 5 F R S e — %A
A 2 TA) (A5 FE R AL 56 2R [4]. TNAS ZARIEMER G455, [F— XK &P & 57 A E 36 S0 3 s
) SRR T T RAMA, AT DATHEE AN ¢ (8] ) A S5 A7 2k RS BRI W R 8 B SR G0 R [3]. 1ERS
AN SR G F 0] AL ROk e, EAH REOH 7 AR A A BEAT LA 1 A5 7 BE PR g ik TR [R] R
PORERR, B XA TE] ) 2 AN ZEDR R | T-HL RIS [F] 1 AN A ZE R R [1] -

Al EFRRIRREESEAS IR, $AI0 1 5 F R M SE AR ok, BT IIBULE, s 55+
& /INZ AL B AT B 5 i Rsr 56 B9 1 RN R T RN T ReME R LU A . ARAE S 2 i, Al = (PI+1)/2
[1], THEIERECAT R, KA ZRH Al EATT ERUEIRE AR P EA R E 2 50, CAl K 50.5278,
W 4 0.9806; 4:tEZ 51, ## CAI N 2909.5629, W 4 0.9997. #% 1AHE5 5% e BUE B KRG
BB mTARAS S S e FBUE R RIEE . XATRE T A — KRR 2 (B BAT RV R, Hi
G AT, BAFEIERE STR BKMEM L . M FERS 5 ER, AW 27 E QR R
B, MIRESEAUREL. TR A S 5 ER, RN BT AR E 5B, SERURRM T
HAEBAK[S] -

Y Qe R A X RIBAER pL, BRRARSL, F—KRP WA B EAME R Y-STR B8, H
Y-STR AR RALE, 2= FECRAG A il o B8 BE 4 YA —FL[6] [7] [8] [9]. HHITARINA 13 AN HE[K i
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(DYF387S1. DYS399S1. DYF403S1. DYF404S1. DYS449. DYS518. DYS526b. DYS547. DYS570.
DYS576. DYS612. DYS626. DYS627) 1) 5 A% 2 B g vy T HoAth (1) (R s, o HARR R IE AL Y-STRs
(Rapid-Mutating Y-STRs, RM Y-STRs), RM Y-STRs A BT X AREIK R, BREX 2 A —FK RZNHHIA
[ AMA[10] [11]. AZErh, DYS570 HEDH il 4 8 N5 5E N4 e NBURUR R R 0 B A5 /A — 3, —3& 4
Z—AEF A, AR Y-STR /3-8 HHFE, DYS570 J& T HUH R4 Y-STRs, ANE ek it 5k H I Ath
BHEARIIFEAR AT OA BN T 544, ARIURIE 1 NARFE B AU AL RUE R =3k B [ —
L #[12].

H AR ¢ 2 %8 I8 A M ORI PRAEFIRRYE, AT DR A — 2l ]NIA T ()7 kAT %8« S i e
o RERUAT BE AN BE 22 1) STR DR e, SENCRAEAEBEFEA, $REBUE R RTEE. WA S8 T LUK K ik
T 2 AN OC R IAME, AR THEWTAE ST, R IR . A 25 1R S50 20 m] Dod e il
SASI SNP 3t — DA B I W 4 e N Z TR R BhAh, ST RS ERIILKZ N “ANHR" , K
WO AE 52 B S A W N S 2R AR, B SS e H BRI g, A KR, Bk R AR 2 23 [13]
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