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Abstract: [Objective] To construct a database for the genetic polymorphism of 18 STR loci (D8S1179, D21S11, D7S820,
CSF1PO, D3S1358, THO1, D13S317, D16S539, D2S1338, D19S433, VWA, TPOX, D18S51, D5S818, FGA, PentaE, PentaD,
SE33) in Han population from Zhejiang province. To investigate the application of 18 STR loci in the field of paternity testing and
prenatal diagnosis. [Methods] Fluorescent dye labeling multiplex STR-PCR, capillary electrophoresis and DNA sequencer GeneScan
were adopted in genotyping 598 unrelated samples collected from Han population in Zhejiang province. 18-STR database was
established and analyzed. Population comparison was conducted between Han population in Zhejiang province and 8 other
population. 15-STR and 18-STR identification system were compared in 497 paternity testing cases. [ Results] We observed the
distribution of 18 STR loci in Han population meet Hardy-Weinberge equilibrium and was different from other 8 population (x?
test, P > 0.05). Statistical results showed that the heterozygosis (He) ranged from 0.630 to 0.942. The combined power of
discrimination was > 0.9999999999. Compared with 15-STR identification system, higher paternity index scores and higher
exclusion rate were obtained with 18-STR identification system in dual-case paternity test and mutation identification. One trisomy
21 fetus was found in a prenatal paternity test case which had two characteristic genotypes in 2 STR loci of D21S11 and Penta D.
[Conclusions]  The 18 loci were relatively highly genetic polymorphic in Zhejiang Han population and could be used for paternity
testing. Some STR loci could be used in prenatal diagnosis for aneuploidy.
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K2R ABL A H] ) AmpFISTR® Identifiler®
Kit F13€[E Promega 2\ A ) PowerPlex 16 Monoplex
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1.4 18-STR £EE RGN F X
141 PCR¥ 3 55 140 RH AmpFISTR Identifiler
Kit £ D8S1179 . D21S11, D7S820, CSF1PO .
D3S1358 . THO1, D13S317, D16S539, D2S1338.,
D19S433 . VWA, TPOX, D18S51, D5S818, FGA

S5 AR, SRR AR 20 pL, % PCR
Reaction Mix 7.7 pL. Identifiler Primer set 4 wL,
Taq Gold DNA Polymerase 0.3 pL L & FEA DNA
8 wL, 7F ABI9700 %! PCR ¥ B4{X ¥4 | /e i &%
#:95 C 11 min BUEME, 485 94 °C 1 min 59 C
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FIPHANIE (& 2) , RARASH LS B0 7Y G ) L
AR I A Bt 240 Mgt A% 5 R MG 48 G £ 1A A% B 53y
Iz R 21 =4k,



551 Wi E, 5. BTV DU E 18-STR S A 38 A 43180 W bk K FL 1 125
R 1 598 GlHHLIN AT M MEK 18 M EEERNEEMES
Table 1 Frequencies of 18 STR loci in 598 individuals in Han population from Zhejiang province
Allele D8S1179 D21S11 D7S820 CSFIPO D3S1358 THOL D13S317 D165539 D2S1338 D193433 VWA TPOX DI8SSI DSS818 FGA  Pentakl  PentaD  SE33
5 0.001 0.068
6 0.105  0.001 0.002
1 0.003  0.003 0249 0.001 0.019 0.002 0010
8 0.002 0.140  0.002 0.066 0276  0.008 0.537 0.006 0.007  0.049
9 0.001 0051 0.054 0514 0129  0.287 0.135  0.001  0.067 0012 0341
9.1 0.002
92 0.001
9.3 0.037
10 0.126 0.168  0.220 0028 0.053  0.145 0.001 0026 0.001  0.198 0051 0.116
10.1 0.002
11 0.086 0339 0259 0002 0250  0.224 0.003 0267 0.002 0309 0.117  0.117 ~ 0.001
11.1 0.001
12 0.129 0246 0344  0.001 0.148 0217 0.041 0.036 0038 0252 0.117  0.197  0.002
122 0.003
13 0218 0043 0.100  0.002 0.033  0.101 0309 0.001 0.175  0.140 0.058  0.107
132 0.039 0.001
14 0.192 0.006 0015  0.048 0.008  0.018 0232 0275 0221 0.008 0082 0052  0.006
14.1 0.001
142 0.094
15 0.162 0.003 0353 0.080  0.031 0.188  0.001 0.079  0.007  0.010
15.1 0.001
152 0.135
16 0.065 0315 0012 0016 0.171 0.134 0002 0091 0001 0022
162 0.040
17 0014 0.203 0.059 0.233 0.078 0.076 0.033
17.1 0.001 0.001
172 0.005
18 0.004 0.071 0112 0.171 0.040 0.034 0091 0.051
18.1 0.002
182 0.002
19 0.008 0.165 0.094 0.036 0.040 0051 0.083
192 0.003
20 0.121 0.023 0.026 0043 0.042 0.065
20.2 0.004
21 0.030 0.023 0102 0.021 0.044
212 0.006 0.022
n 0.054 0.022 0161 0015 0.028
22 0.006 0.052
PA] 0.209 0.008 0242 0.007 0.008
232 0.006 0.042
4 0.153 0.008 0184 0.005 0.001
4.2 0.010 0.058
25 0.063 0.001 0099  0.004
25.2 0.003 0.067
26 0.019 0.001 0.048 0001 0.002
26.2 0.003 0.082
7 0.003 0.003 0.010
272 0.062
28 0.050 0.001
282 0.004 0.080
29 0.255 0.001
29.2 0.001 0.067
293 0.001
30 0.268
30.2 0.013 0.001 0.045
30.3 0.005
31 0.106
312 0.070 0.029
kY 0.037
32 0.126 0.013
3 0.009
3.1 0.001
332 0.042 0.008
342 0.006 0.002
35.2 0.003 0.001
n 598 598 598 598 598 598 598 598 598 598 598 598 598 598 598 536 537 486
He 0818 0824 0758 0724 0732 0630 0809 0779 0891 0803 0819 0630 0855 0759 0841 0922 0804 0942
DP 095 0947 0917 0902 0877 0836 0929 0922 0966 0943 0929 0798 0963 0915 0963 0987 0934 0992
PM 0044 0053 0083 0098 0123 0164 0070 0078 0034 0057 0071 0202 0037 0085 0037 0013 0066 0008
PE 0632 0645 0523 0466 0480 0329 0617 0561 0778 0604 0636 0329 0704 0526 0677 0840 0607 0883
PIC 083 080 074 071 068 061 077 076 08 079 077 057 084 074 084 092 078 094
P 0076 0409 0721 0304 0159 0077 0274 0455 0.67 0507 0229 0386 0.640 0.148 0683 0521 0688  0.076
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Table 2 P values of the frequencies of the 18 STR loci as compared with the other population
Loci Guangdong!®™!  Eastern”™  Sichuan'®  Northeast®  Henan""! Beijing""'*  Hong Kong!®’  Singapore!'¥
D8S1179 < 0.001 0.047 0.066 0.042 < 0.001 0.006 < 0.001 <0.001
D21S11 < 0.001 < 0.001 0.020 0.020 0.033 0.002 0.002 <0.001
D7S820 < 0.001 < 0.001 <0.001 0.002 0.380 0.029 0.497 < 0.001
CSF1PO < 0.001 0.004 <0.001 0.099 0.015 <0.001
D3S1358 <0.001 0.015 < 0.001 0.022 0.102 0.336 0.018 < 0.001
THO1 <0.001 0.001 0.132 0.744 <0.001 <0.001
D13S317 < 0.001 0.001 0.110 0.039 0.155 0.121 0.002 < 0.001
D16S539 < 0.001 < 0.001 0.027 0.759 0.186 < 0.001
D2S1338 <0.001 0.061 0.037
D19S433 < 0.001 0.223 < 0.001
VWA < 0.001 <0.001 0.045 < 0.001 0.074 0.051 0.550 < 0.001
TPOX < 0.001 0.208 <0.001 0.175 0.009 <0.001
D18S51 < 0.001 < 0.001 0.381 0.008 0.020 0.164 0.907 < 0.001
D5S818 < 0.001 0.004 0.320 0.035 0.017 0.187 0.003 < 0.001
FGA < 0.001 < 0.001 <0.001 < 0.001 0.004 0.343 0.064 < 0.001
PentaE < 0.001 0.056 < 0.001 <0.001
PentaD < 0.001 <0.001 0.003 <0.001
SE33 <0.001 <0.001
3 238 G ZBEKYE 15-STR 5 18-STR FAUEE L
a® 3 9 #®
Table 3 Relative chance of paternity (RCP) between
15-STR and 18-STR 1de1'1t1ficat1'on system in 238 3.1 18 /4 STR B0 EE 2 37 5T X e A B IE A8 g
dual-case paternity testing cases case(%) . .
ERG
T f(‘f)f‘) S 598 191 1 £ 3 A (R LU AMATE 18 4>
99.73 - 99.90 6(2.5) 0 STR i [A] J3 1) 5 PR Y 73 415 ¥ 7745 Hardy-Weinberg
99.90 ~ 99 95 7(2.9) 0 SR, ULIIASHIFTE AR Al DR M TLDUR A
99.95 ~ 99.99 21(8.9) 1(0.4) FETE LR R e A REACIEAL RRAE . 18 /1> STR JEPH
99.99 ~ 99.999 9 135(56.7) 11(4.6) JEZREFEY > 0.62, 28 F H & B > 055, R
> 99.999 9 67(28.2) 226(95.0) M T R A 22 A5 18-STR EFHAMATR S /1 >
&4 18-STR EERZGEEERTR R
Table 4 Characteristics of mutation loci in 18-STR identification system
Loci Allele Source/Mutation Mutation Mutation
Father Mother Child type allele rate/%
D13S317 10, 12 8, 11 11 father/ + 1 10—11/12—11 0.15
D8S1179 12, 14 10, 13 10, 13 father/ + 1 12—13/14—13 0.15
D2S1338 24 17, 25 father/+1 24—25 0.15
VWA 18, 19 17, 20 father/ + 1 18—17/19—20 0.15
D7S820 11, 12 8,10 father/-1 11—10 0.31
13 12 father/-1 13—12
CSF1PO 11 10,12 father/ + 1 11—10/11—12 0.15
D8S1179 14,16 11,14 14, 17 father/+1 16—17 0.15
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0.999 999 999 9, RFAEACHEBR R > 0.999 999 9, %k
IRl JAE 2788 3R AE 0.001 5 ~ 0.003 1 2 Ja] , #£75 18-STR
XPHTLDUG NFERR PAR B S8 8 R G, 17k
2 2 AR T 1 R - 25 5 A R B N e
o, 5HERAARBEE I R R LU %
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TR, BRI, AR5 90 Rk B B I 1) 3T i A B
WL DU R AR 35 A2 2 (A RE OGRS
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B IEEL D P SOk AL G 5 b X%
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(P <0.05), TEFTAEFEIN 18 AL A SE33 1)
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T2 A IR AT
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H HITk Be 2 2% % 0 — Al RS iR &
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STR [R5 5 PRI e 45 o7 5k PR A3 5 st A L A
MG OL T, 285 H IR AU 2R R IR B 99.99% 11
INE KT, LU R R R PR e B 2 W, AT
Y 238 ] I AR R An R R A
15 1~ STR FEPR SRRV R A gk 2 IA E bn 1
99.99% A 36 Bl (15.1% ), i3 KR K T
99.999 9% HA 67 1(28.2%) ., K 18 4> STR
RS, BR 1 A4y 237 B3 KT 99.99% , H.
KT 99.999 9%A 226 151 (95.0%) . FH L AT WL, R H
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GRFWE T EAPRAE,

18-STR %5 R Gu %) 2% F K R W HERR k7
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[ AT 58 58 A8 S0 ZE 3 il 25 18-STR %8 S5 & A7 i
PR B G AR e, HHE PLER T 10 000, 24
MR RE TR 3 4> STR A7 Sk H E R AR LA
et — 8T
33 18-STREERGHAHEFEEFE TIEE
FEEELBERENRNSH

TENG LG 2508 2 A SR & B0 1 491
21 =R LAR AMEA AL B X 21 SR
D21S11 Penta D JE R LLXT R, FRLACEERY
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FEREE BT 1011 AF b i =0 (A
1), HA P& BRI AN R RN B (A



128 HIL R4 (B2 R R

ERIIES

RUAR) | 75— ACTRE A B G ) LBRASTE Penta
D SEDR AR B T 201 0 LA PR 0 (R 2) ,
F A BEIRPE R AR R RN R B (BB PERE N
i), o — ARSI ME BB 454 D21S11 R
JBE (%% Penta D 25 2287) Penta D P~ 35k [A] Ji
(R HT , A2 WG LR 21 =R (B RLZEA1E)
IFHE T 22 A% 0 e R TR TRE R 24 T AN 4
el 21 =4k 18 =Ak (CRAERLEGIE) 2 AR
KRR YL R SR, 2 H A R
BRI WI BB S, L5000 40 i s o iR
RUSWI T IR AFTE IS W (R (2 ~ 3 J8]) AR ZIK
T AR EUME DL H AR B BT I2 R SR
STR FER 73 UG A PR o fAoe 4o B . A ER
R A s AR L & 1A T RE SN P RN Wi AR 1
B AhTT, AWFIE IR K IR 7 R A DG e
Ak 225 PRI STR H2 8 38 414 46 /] LA
FeWiEE B R R S5 O 1R 2 SCEkXTSTR
FE 7= RIS Wi A 8 e AT AT R A
Al EL BT R AR 0286 2 B PCR FEHTI2 KT
A G, 48R, T = A2 Wiy STR 5L R 88 16 % 1
B R A A E E RN 75 S A T AR 5 2
A

25 LTk ARG T LAY 18-STR % 5E R 48
FOBAEGERAT B T IF Wi T DU AN BER 2F F% 8
TAE, XS PRI WHA — 2 R E.,

Sk

(U] R, R, WS S, &% VL OO ARE 15 4
STR [ B A5 22 260 (1], P IR BR A2 245K, 2006,
21(5):303-304.

(2] BRI R MR XIHE. 2k F % B R A
BRI [T]. PSR ,2004,3:34-35.

(3] DEHL M AR JE. Identifiler™ REIEFE TXE
T R AEEE NI [T ]. B2, 2007,23(4) :
290-294.

[4] Walsh PS, Metzger DA, Higuchi R, et al. Chelex 100
as a medium for simple extraction of DNA for PCR
based typing from forensic material[J]. Bio Techniques,
1991,10(4) :506-513.

[5] Guo SW, Thompson EA. Performing the exact test of
Hardy - Weinberg proportion for multiple alleles[]].

Biometrics, 1992,78(9):361-372.

(6] HizH, MiZ®, M, . 7 ARDUEARE 154
STR FEN RS 254 (1], )7 ARARRHE 2004,
4(1).17-21.

[7] Gao YS, Zhang ZX,Wang ZF, et al. Genetic data of
15 STR forensic loci in eastern Chinese population [J].
Forensic Sci Int, 2005, 154(9).78-80.

[8] Zhang HJ, Li YB, Jiang JP, et al. Analysis of 15 STR
loci in Chinese population from Sichuan in West China
[J]. Forensic Sci Int, 2007,171,222-225.

[9] Zheng YJ, Xu QS, Lee JB. Population data for 11 STR
loci in northeast China Han[J]. Forensic Sci Int, 2003,
138(8):116-118.

[10] Zeng 7S, Zheng XD, Zhu YL, et al. Population
genetic data of 15 STR loci in Han populatin of Henan
province [J]. Legal Med, 2007,9(8) :30-32.

(1] AE B E s, fRsP 4. dbnt X DU B
SE33 JEDN At 22250 (1], Pk BEoR Aok, 2006,
21(5):311-301.

[12] Fung WK, Ye J, Hu L, et al. Allele frequencies for
nine STR loci in Beijing Chinese [J]. Forensic Sci Int,
2001, 121(9) :207-209.

[13] Chan KM, Chin CT, Tsui P, et al. Population data for
the Identifier 15 STR loci in HongKong Chinese[]].
Forensic Sci Int, 2005,152(9):307-309.

[14] Yong RY, Aw LT, Yap EPH. Allele frequencies of 15
STR loci of three main ethnic population in Singapore
using an in-house marker panel [J]. Forensic Sci Int,
2004, 141(9) :175-183.

[15] INEER, i E, MHIZL 5. T ARDUR AN BEE 2406 5
IR SE33(ACTBP2)h M2 [J]. thilik#
S BT, 2004, 25(1) £ 55-58.

[16] % W75 HE B8, 45 STR-PCR 0T i2WiH WL
Jefafk =1k RH RGN Je MRy [J]. il
KEF2i ik BE2ARL2A AR, 2005,26(2) : 214218, 222.

[17] Onay H, Ugurlu T, Aykut A, et al. Rapid prenatal
diagnosis of common aneuploidies in amniotic fluid
using quantitative fluorescent polymerase chain reaction
[J]. Gynecol Obstet Invest, 2008,66(2):104-110.

[18] Cho EH, Park BYN, Kang YS, et al. Validation of
QF-PCR in a korean population[]J]. Prenal Diagn,
2009,29(9):213-216.

(%8 xF#)



