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Polymorphisms and mutations of 20 autosomal STR loci in Han population of Dongguan city

LIN Han-guang, KUANG Wen-jian, XU Chuan-chao, TANG Jian-pin (Department of Forensic Medicine, Guangdong

Medical University, Dongguan 523808, China)

Abstract ; Objective  To analyze the polymorphisms and mutations of 20 autosomal short tandem repeat (STR) loci in
Han population of Dongguan city. Methods A total of 3337 unrelated individuals and 1865 pedigrees in Han population of
Dongguan city were genotyped using Powerplex® 21 system. The genetic parameters of 20 STR loci were analyzed by
Allelic distributions of 20 STR loci accorded with Hardy-Weinberg equilibrium. The
discrimination power, probability of paternity exclusion, and heterozygosity were respectively 0.783 0-0.986 0, 0.304 3-

Powerstates software. Results

0.806 9, 0.611 0-0.905 6, while cumulative probability of paternity exclusion and discrimination power were respectively
0.999 999 997 3 and 0.999 999 999 999 999 999 999 999 969. Compared with 16 other populations, 19 rare alleles were
found. The allele distribution was different from 15 other populations and comparable in Guangdong Province. Eighty-four
mutations were observed in all pedigrees, including 81 one-step, 2 two-step and 1 three-step mutations. Paternal/maternal
mutation ratio was 5.6:1 and superior to other populations. Mutation rate of FGA and D12S391 was higher than other STR
loci, similar to that in Han populations of Southwest China. Conclusion These loci are feasible of forensic application in
target population. Allelic frequency and mutation rate are characteristic of populations.
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1.2 F&k

1.2.1 DNA #H5408 5 F Chelex 3242 BU4% #
AR 3 41 DNA; AR 5 X R & B fE UL EE,
PowerPlex® 21 i 71 & (Promega 2\ &) 5 & 4" 15 4% 3
K41 DNA LI T 20 4~ STR 3 [A J#. D3S1358,
D1S1656 . D6S1043 . D13S317., Penta E. D16S539 .
D18S51, D2S1338 . CSFIPO, Penta D, THO1 . vWA .
D21S11, D7S820., D5S818., TPOX, D8SI1179.
D12S391 ,D19S433 FGA; §" 14 7*¥) /] ABI3130XL it
&3 ML (Thermo-Fisher Scientific 2% &) )il .

1.2.2 B8 R Powerstates #4434
LR A 1 A A PRLATT 3 BE L DG TRE ME 2% (Pm) AR TR
HIHER(DP) £ A5 B2 (PIC) AR HEBR HE R (PE) |
A EM)FREHSE, R ARG T4 5
PRI 2 A8 R, I ok AU O3 24 U BSB89 A8 32 |
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ARG FEA Y 3RAS B A1) STR 43 B, 246
B, ARSEDUR 20 4~ STR 35k [ J88 3 [R B 45 R 43 A3 #4945
& Hardy-Weinberg VA, 20 4~ STR J& K AY Pm
A+F0.014 0~0217 0, DP 4~ F0.783 0~ 0.986 0, PIC
4+70.544 8~0.906 0, PE 4 T0.304 3~0.806 9, H 4
T0.611 0~0.905 6, &4 R PE Fl R DP 41413k
0.999 999 997 3710999 999 999 999 999 999 999 999 969,
Hife 280003k 1, 5IREHAHLIX 16 HEARN
PO A AR S BE PRI S AT R 55 T 2R DU TE W i
25O, 5HABRHA L 22 RIA G2 B L (P<
0.053% 0.01),,
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20 > STR S [A e W52 21| 84 Y278, Horpr 81
W PR 2 2 9RAE 1 IR 3 R K2,
AT BIREA T THO1 A1 TPOX RS E| A5 FGA F
D12S391 FEPH (1) 2848 R AG 5 .

K1 FENE2 4 STR EEEEEZESEH

P A Pm DP PE H HWE-P
D3S1358 0.127 4 0.872 6 0.6729 0.470 3 0.726 4 0.686 4
D1S1656 0.043 9 0.956 1 0.819 7 0.670 0 0.837 3 0.954 5
D6S1043 0.029 2 0.970 8 0.861 8 0.748 4 0.876 8 0.750 6
D13S317 0.072 5 0.927 5 0.764 6 0.600 4 0.800 7 0.397 7
Penta E 0.014 0 0.986 0 0.906 0 0.806 9 0.905 6 0.162 9
D16S539 0.080 9 0.919 1 0.749 8 0.576 7 0.787 8 0.579 3
D18S51 0.034 0 0.966 0 0.847 9 0.721 9 0.863 6 0.905 7
D2S1338 0.033 9 0.966 1 0.849 2 0.727 9 0.866 6 0.658 5
CSF1PO 0.114 5 0.885 5 0.694 3 0.491 6 0.739 3 0.881 6
Penta D 0.064 9 0.935 1 0.773 2 0.587 1 0.793 5 0.698 2
THO1 0.150 0 0.850 0 0.632 4 0.388 3 0.673 4 0.379 6
VWA 0.069 9 0.930 1 0.770 2 0.609 9 0.805 8 0.402 2
D21S11 0.055 2 0.944 8 0.796 7 0.640 5 0.822 0 0.685 3
D7S820 0.085 1 0.914 9 0.738 7 0.553 9 0.775 2 0.606 5
D5S818 0.079 7 0.920 3 0.751 3 0.581 0 0.790 2 0.374 7
TPOX 0.217 0 0.783 0 0.544 8 0.304 3 0.611 0 0.510 4
D8S1 179 0.040 6 0.959 4 0.831 3 0.684 0 0.844 5 0.379 5
D12S391 0.040 4 0.959 6 0.8319 0.685 8 0.845 4 0.487 5
D195433 0.057 0 0.943 0 0.792 6 0.639 9 0.821 7 0.371 6
FGA 0.033 1 0.966 9 0.849 0 0.704 1 0.854 7 0.126 0
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1, D3S1358(16.1) . Penta E(12.2.18.2.24.4 25.4 28.3).
DI18S51(16.1,21.3), D2S1338(19.3, 24.2), CSF1PO
(15.2) ,Penta D(8.1,9.2,12.2) . THO1 (9.1), D21S11
(28.3,35.1), D7S820(12.1), FGA(21.3)3: 10 4~3E X
JAE LR EE R 19 Fh A5 A PR 7 A 16 SRR AR UL
B, 20 4~ STR & [ JE 9 Pm 4 F0.014 0 ~
0217 0,DP 4> T°0.783 0~0.986 0, PIC 4} T-0.544 8 ~
0.9 060,PE 4 T 0.304 3 ~0.806 9, H 4+ T0.611 0 ~
0.905 6, CHAIA DP=0.9 H=0.7 it 3L A i B A 2
sl B U AR BF 9E 45 R & B TPOX ., THOI
D3S1358 Fl CSF1PO 1) DP<0.9 .PE<0.5, H: Z &1l
Y BE SRS, Hob TPOX f% DP \H | PE $0{H &A%, 5
SCHRFRAE Al DU BE R 0 B s AR, Ay 16 A
STR J [R] JAE 7 7R SE UG A A A AT 358 e 1) 42 0 g 7,
h Penta E 1) Pm {H#%/)», DP PIC \PE H %{Hfx K,
FLY SR Tyt o 4307 R LA AR R B, 2 ik A s
FEFR BT 5t AL A 98 v i 1 A (A . AR ST
25BN, 20 A4S, STR FE D] JAE JUT 44 %, 73 284 22 435 11 B2 L

1 oA 2 AR 3 pRAE
FL R AR B RAFR 95% CI
A K L B KEE R A
D3S1358 2 0 1 0 0 0 0 0 0 3 0.000 8 0.000 2~0.002 4
D1S1656 2 0 0 0 0 0 0 0 0 2 0.000 5 0.000 1~0.001 9
D6S1043 3 1 1 0 0 0 0 0 0 5 0.001 4 0.000 4~0.003 1
D13S317 2 0 0 0 0 0 0 0 0 2 0.000 5 0.000 1~0.001 9
PentaE 5 1 0 1 0 0 0 0 0 7 0.001 9 0.000 8~0.003 9
D16S539 3 0 0 0 0 0 0 0 0 3 0.000 8 0.000 2~0.002 4
D18S51 2 1 1 0 0 0 0 0 0 4 0.001 1 0.000 3~0.002 8
D251338 6 0 0 0 0 1 0 0 0 7 0.001 9 0.000 8~0.003 9
CSF1PO 3 0 1 0 0 0 0 0 0 4 0.001 1 0.000 3~0.002 8
PentaD 1 0 0 0 0 0 0 0 0 1 0.000 3 0.000 0~0.001 5
THO1 0 0 0 0 0 0 0 0 0 0 0 0.000 0~0.001 0
VWA 2 0 1 0 0 0 0 1 0 4 0.001 1 0.000 1~0.002 8
D21811 1 2 1 0 0 0 0 0 0 4 0.001 1 0.000 2~0.002 8
D78820 2 0 0 0 0 0 0 0 0 2 0.000 5 0.000 1~0.001 9
D5S818 1 0 0 0 0 0 0 0 0 1 0.000 3 0.000 0~0.001 5
TPOX 0 0 0 0 0 0 0 0 0 0 0 0.000 0~0.001 0
D8S1179 4 1 1 0 0 0 0 0 0 6 0.001 6 0.000 6~0.003 5
D128391 11 1 1 0 0 0 0 0 0 13 0.003 5 0.001 9~0.006 0
D195433 2 2 0 0 0 0 0 0 0 4 0.001 1 0.000 3~0.002 8
FGA 9 1 2 0 0 0 0 0 0 12 0.003 2 0.001 7~0.005 7
3 W A A2 HE B M A A B B AS 4R B0 B R 4 )k
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