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Genetic polymorphisms of four STR loci on chromosome X and their forensic

application in Chongging han population
LI Hong,et ol
(Department of Forensic Medicine , College of Basic Medicine , Chongging Medical University)

[ Abstract JObjective:To investigate genetic polymorphism of four X chromosome short tandem repeats (X-STR) loci (DXS7132,
DXS6789,HPRTB,DXS8378) in Chongging Han population. Methods: EDTA-blood samples were collected from the unrelated
individuals in Chongqing. After being extracted with Chelex~100 method, the DNA samples were amplified by PCR technique. The PCR
products were analyzed by PAGE, genotyped with silver stain method. Hardy—~Weinberg equilibrium was tested, and then used direct
counting method to calculate allele and genotype frequency of these four loci. Results: The polymorphisms of all four STR loci were
obtained from 120 unrelated females and 91 unrelated males from Chinese Han group. )? tests on the genotype frequencies in female
reveal that genotype frequencies in females did not depart from Hardy—Weinberg equilibrium. Concluston:It was suggested that
DXS7132,DXS6789, HPRTB,DXS8378 locus are suitable for individual identification and paternity testing, and we provide new
selectable STR markers for chromosome X haplotype in forensic application.
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1.3 PCR# %

PCR SRR B BAARRL 20 pl, & 2 ul 10 x PCR 0
(Mg*Free).1.5 ul MgCl,(25 mmol/L) 1.5 pl ANTP(10 mmol/L)
B4 0.8 pl(10 pmol/L) .5UTaq AW 0.2 ul,3 ul 184
#A(3-9ng). PCRYMSHILE 2,

14 SRS ERRE

R B REEER (T=5%, C=6%),200 V 15 H1 FE [F 45 B 3k
4h, PFILRIKR  TKESRRE & , AgNO, J 8, Na,COs B8, 7k
FBRRIZ R,

1.5 HESH

PNk g R o Y G E - TS hity b
F 2 RIS R T Hardy—Weinberg 4TI & ERTE0S;
F Promega /A B ) Powerstates 34 1.2 JiA (http: //www.prom
ega.com/geneticidtools/defaults. html.) F1 Excel i} BlARE
(Heterozygosity ,H ), UG it #% 22 ( Probability of matching,Pm) >
AR5 1 (Probability of discrimination power, DP), I3 HEBR %

(Exclusion probability of paternity, PE ) . £ 2515 B & & (Poly-
morphism information content, PIC )& BHRRIG FH45 o
2 & B
FRX Ak 4 A X-STR 4L 56554 5 &M
IR Hh X I JE A BE DXS7132.DXS6789 . HPRTB.DXS
8378 HINMBANMEPABENE 3, HEEGE(H) . 2AELR
(PIC) . VCHCAE 3R (Pm) , & ¥ A S ZR (PD female) . B 4
R AIFR(PD male) B dEALHERR H(PE)YELE 4,
22 M4 AX-STR MEEBHSA

7 120 Bl X AMA T, DXST132 /i 17 FhIEB AL,
DXS6789 K i 31 FpE:[H & ,HPRTB it 28 i H R,

DXS8378 Fhfu i 12 MR, W 5,4 ¥ I P>0.05,7F
4 Hardy—Weinberg 4,

2.1

£1 44 X-STR LSS HES
X-STR i &5, E#E3I(5°—37) THTIY(5 —>3)
DXS7132 AGCCCATTTTCATAATAAATCC GCCAAACTCTATTAGTCCAC
DXS6789 TTGGTACTTAATAAACCCTCTTTT CTAGAGGGACAGAACCAATAGG
HPRTB ACTTTTGAGTGAAGACCTA AAAGA TATACCACTAAAGATTTCCTTCCC
DXS$8378 TTAGGCAACCCGGTGGTCC ACAAGAACGAAACTCCAACTC
#®2 44 X-STR{L& PCR&#

X-STR {54 3 EP FEAth TEFE
DXS7132 94,45 s 52°C,45s 72,305 30
DXS6789 94°C,45 s 55,45 72°C,30's 35

HPRTB 94°C,45 s 54°C,45s 72,30 s 35
DXS8378 94°C,45 s 56°C,45s 72C,30s 35
#:3 44 X-STRLREERNEAS PHEERE( % =120, 8 =91)
DXS7132 DXS6789 HPRTB DXS8378
g Zve |
Tt Bt g3 HE Ltk Elid Lt B
9 - - - - 0.0210 0.0770 0.046 0 00329
10 - - - - 0.0130 0.033 0 0.4580 02198
11 0.008 0 0.033 0 - - 0.1240 0.033 0 0.338 0 03297
12 0.0540 0.1649 - - 0.2050 0.340 6 0.146 0 0.2857
13 0.3000 02747 - - 0.2690 02747 0.008 0 0.0989
14 0.2080 0.296 7 - - 0.1750 0.0989 0.0040 0.0330
15 0.2540 0.1318 0.0250 0.0549 0.1410 0.054 9 - -
16 0.1170 0.066 0 0.1630 0.2198 0.043 0 0.0549 - -
17 0.058 0 0.033 0 0.1750 0.186 8 0.009 0 0.0330 - -
18 - - 0.0170 0.0330 - - - -
19 - - 0.0210 0.0330 - - - -
20 - - 0.0500 0.1099 - - - -
21 - - 0.1750 0.1429 - - - -
2 - - 02170 0.1209 - - - -
23 - - 0.1130 0.066 0 - - - -
24 - - 0.046 0 0.0330 - - - -
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3 it i

3.1 FHEHREAAAFEANSX-STRELFLEARLIFEE

M8 BT

ARSI LR B R E R XU AR S B R a8t % 2

AETE S H A B R S XA BE R A0 7 3 R g 4 AR A0
FRGELS, B 4 4 X-STR ML S S M EENSHER
Fh X AR FIABE P A EZ S (DS HMEERNE
WAL R B, DXST132 5% E ABEAR b, B2 A 10,
19 RAFAGH ; DXS6789 [FIFEE ABEAR L, A SE R H B

F4 XEBEE 44 STREENGITFEHIE

H(f) PIC Pm PDf PDm PE
DXS7132 0.825 0.75 0.090 0.910 0.7854 0.646
DXS6789 0.808 0.83 0.045 0.955 0.8590 0.615
HPRTB 0.769 0.79 0.061 0.939 0.7835 0.543
DXS8378 0.658 0.60 0.194 0.806 0.7494 0.367
#£5 41 X-STRESEEDSITH(r=120)
DXS7132 DXS6789 HPRTB DXS8378
IR R & ZHRE e ERR e A &
11-13 2 15-16 3 9-12 1 9-9 1
12-13 6 15-22 3 9-13 1 9-10 5
12-14 3 16-16 4 9-14 2 9-11 4
12-15 4 16-17 7 9-15 1 10-10 26
13-13 11 16-19 2 10-11 1 10-11 40
13-14 18 16-21 8 10-12 2 10-12 14
13-15 17 16-22 8 1-11 3 10-13 1
13-16 7 16-23 3 11-12 8 11-11 12
14-15 15 17-17 4 11-13 7 11-12 13
14-16 8 17-18 1 11-14 3 12-12 3
14-17 6 17-19 2 11-15 4 12-13 1
15-15 7 17-20 1 12-12 4 12-14 1
15-16 7 17-21 8 12-13 15
15-17 4 17-22 9 12-14 6
16-16 2 17-23 6 12-15 5
16-17 2 18-20 1 12-16 3
17-17 1 18-23 1 13-13 10
18-22 1 13-14 11
19-20 1 13-15 7
20-21 4 13-16 1
20-22 4 13-17 1
20-24 1 14-14 5
21-21 4 14-15 7
21-22 4 14-16 2
21-23 6 15-15 4
21-24 4 15-16 1
22-22 7 16-16 1
22-23 5 16-17 1
22-24 4
23-23 3
24-24 1
&it 17 31 120 28 120 12 120
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#IH 15 £ 24,1 Szibor R R R M A 9 F 15,X
SRS R 2 RB K HPRTB 55 E A#f L4, Shin SHM
S RS EE 10 2 15, % 162, ARSLHk R0
#HH 9 % 17;DXS8378 SEE AR, KBRS
HH 8 Z 120, ALIR IR 0 F 14,8 B A AFEH L
B RSN ER 0 F 14, HRAM BB BN E5E
BESTHAEHIRRIER R, Q) 5 B b X D%
NBBARA LB 2 I DXST7132 [R) & 75 ABEAE Lo, &0 3
A 8.18.19 AR HLA: H ;DXS6789 [/l & ¥ A ¥ ALY, HPRTB
S E P RIURA B, R T E AR 9 A 17, B S
A 18 KRB , PDf R FA LI ; DXS8378 S EPI%E
DUBRABEARRL, (B PG LU ABE PIC (R T4 LR 45,

i X-STR FHEABAMEZER  ALBERSHIE
SME SN EFEEREREKR, SREH - Hb X B2
BN, TRES STR ER NS BRI MERHES TER
AR, R SRR b A BEE 154 6, AT BE SR E
AR, REER IS B RF A X,

32 EEFEL

X Yootk STR BB ARG HT TR ek, g
BREREA TR B ENEEEMRER L, LW
Z X Ptk Epg 1 3t STR A 1| MEELIILTFRE L,
BT X — @ L, X~STR 7RI R 2 R e ANEFHARF
BIFEFIH 28R H .

ALY I 4 N X-STR ZE AR FA o4/ 2,
SR EEABRKEZE200bp UTF, REES TESH
o BIERW,1E PIC=0.6 B, AN ZEFR BB ELE
Pt K 45 R B R, B R X BUR A BEH 4 4 X-STR &)
PIC {E¥3% EidtrdE, H PD & PE i3 b FarmK¥, FEik,
HEEESE RN AR ETT SSEIT (1) — S5 £/
YR, B BRI R B Z R R HIAE R
WHREZXZWATER L X REEENLE TS E,
X-STR REHR % e LA BT A REIRMER B ()X TR P
R EMPEEABIE, PRSI E W TR ES
#, X-STR fEME % A —E BER ) TEA LR TR
BB, 4 4> STR h A d Tk 4B H i B — 4417, i o
BEARHIER 1 &Rk 2 47, MGE TER I O30 ) s b v A
MBARR 1% X-STR EFEMRE, WRAMESE, B
I, X-STR AIYENIR-ABEANR A R B E,

fEE AT X Jefafk STR RIANARNEEARL, B
I X-STR HABITRR R , BRI 0  RERET R
Aoets MEEYD TR (1)X-STR 7EFER L E T+ H R
HERFE R, 40 58 Btk STR, A QL fafk STR 454
7R E B (2)5 B N H A X UK ARE 3K 4
FEBEH PIC X DP SR A B %184 & B, DXS7132 &
DXS6789 & FEAR £ M A K, HPRTB 7E & S #h KILHEA

## i PIC J DP /N F A LB 45 101, DXS8378 7EFE T LK
ABP PIC K& DP 38507, 8 X-STR FE7E ABERIFIR 2
5, B 3458 A T A AR R R B S TR o

£x BT X-STR FE 43k 80t {451 , BB H 4 s
R, HEENC RS ER, B E QA4 STR 48
BIAPFE . DXS7132.DXS6789 . HPRTB.DXS8378 ZEH K
b X IR A B BRI BT  E R ERER MER
R, AR RP T RO L B DNA SR E B AR %
SRR AR T AR AR , o BRH R DU AR ARSI
FFEERMET FBREICER,

2 £ X W
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