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Genetic polymorphism of DNATyper X19 kit in Northern Chinese Han people
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[ Abstract] Objective To evaluate the value of DNATyper X19 kit in the forensic application. Methods In
this study, we carried out a survey of genetic polymorphism from 374 Northern Chinese Han individuals. Results A
total of 140 alleles were detected among the 18 X-STR loci from 374 Northern Chinese Han individuals, 228
haplotypes were detected from the 228 males, the diversity is 100%. No markers departed from Hardy-Weinberg
equilibrium after applying Bonferroni’s correction for multiple testing (p=0.05/18), GATA31E08-DXS6797,
DXS8377-DXS10079 were in linkage disequilibrium (LD) in this study (p=0.05/153). The polymorphism
information content (PIC) was 0.434-0.908 and the discrimination power (DP) was 0.432-0.983. The combined
discrimination power was 0.99999993 for male and 0.999999992 for female. The combined mean exclusion chance
was 0.999993 in duo cases (CMECduo) and 0.999999994 in trio case (CMECtrio). Conclusions DNATyper X19
kit showed potential value for complicated paternity cases.

[Keywords] Forensic Genetics, X Chromosome, X-STR
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Yu 5. Wf A X-STR fifdk 7 BFMEOL, IESE TR &
B2 1) X-STR " ReH B T M S 2 ISR @ 1 O, T
IXANBEER H Yotk STR FRic i v o J DRl 86 e 2
FEPECE X T X-STR N R B2 H e [,
Argus X-12 2 &) Z N2 ERK RS HE,
RGN G T 4 NMEEEBTF R 12 A X-STR
P, 3K H T BN rp R A R e (1) 22 25 1 22
S N R IX — SN E 1, AT BRI S 80T
BEAk, HELe X-STR i s 3Rk siE AP (LD)
FAE N AR Sy B — i8], Rk, R —FEE
AHEANOMZEHEY A5 2 LEE . DNATyper
X19 383 62 i A 2B B 2E W AT B AT TR
(1, EXPREIRFRR, EAEPE AN EXTU T,
TATIAE 1 374 4 b B 4677 DO%E T 26 8 ik 2

¥, VAL T DNATyper X19 a7 & 78 12 B A o i
i

2 MRS A

2.1 # A

AT X W5 T 374 B TR ME (228 45
PEF 146 2 2otE) WIMLRREAS o A8 F G ERIZEUIMLAE
I ¢ FEL 1) 325 T 11 2 U0 ) DNATyper X19 3871 &4
HELRIZH DNA

2.2 DNATyper X19 &7 & 89 & £43 &

# 1 178 T DNATyper X19 i) & i f5 %
R ARG B (A T P e e Sl R &, Al
PAX) 18 A~ X-STR MM T2 M EH, 1+
(1R /N BB A I 450bp, B A AR i R R AN AT
.

%< 1. DNATyper X19 RFIEH A EERENEREE

e 353013 ERRFS Rtk B FhrEEE (bp) Fekrid
Amelogenin NA Xp22.1-22.3 100-110 FAM
GATA31E08 [AGAT]a Xq27.1 112-162 FAM

DXS10079 [AGAAJAGAG[AGAA], Xql2 165-220 FAM
[TAGA]2CTGA[CAGA][TAGA]x
DXS10103 Xq26.2 260-299 FAM
[CAGA][TAGA]
DXS7132 [TCTA]n Xql2 304-351 FAM
[AGAT]LWA[AGAT ]
DXS9895 Xp22.31 370-410 FAM
[AGATLAT[AGAT]m[AGAT]s

DXS7133 [ATAG]a Xq23 94-145 HEX
DXS7424 [TAA]s Xg22.1 171-210 HEX
DXS7423 [TCCAln Xq28 218-280 HEX
DXS6789 [TATC][TATG]um[TATC]a Xq21.33 310-383 HEX

DXS9902 [GATA]a Xp22.2 134-190 TAMRA

[CTGT]:[CTAT]2[CTGT]2
DXS6810 Xpll.3 220-260 TAMRA
[CTAT].CAT[CTAT]:
[AGAL([GGAAGA],[AGA],
DXS8377 Xq28 290-365 TAMRA
[GGA][AGA]s

DXS101 [CTT]m[ATT]xs Xg22.1 375-430 TAMRA
HPRTB [AGAT], Xq26.2 126-178 ROX
DXS8378 [CTAT]a Xp22.31 190-222 ROX
DXS6797 [ATCT]a Xq22.3 240-285 ROX
DXS6804 [TATC]a Xq23 293-340 ROX
GATA165B12 [AGAT]a Xq24 350-390 ROX
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2.3 DNA #3%
% Ffl Applied Biosystems ProFlex PCR &4t (3£
[ inFi4&E Je W Life Technologies) #E47 DNA 71,
JNEARFRN 10ul, L7 Sul2x PCR Master Mix,
2uL5x 51 ¥4, 1uLDNA Fl 2uLddH20. R4 i
PRI, §HRR P AN R 95°C RE4SE 15 40Eh, 94°C
FE8E30s, 59°C Ff4k 455, 72°C #8421 40k, 28
AMIEHR, 72°C #5460 434k
24 kG55
FL ¥k FH Applied Biosystems 3500x1 15 1% 73 41 4%
(Life Technologies) 1T, GeneMapper ID-X v1.3
(Life Technologies) HT-7r#t DNA /24, il 42
ML N EBIKIEARUE (Typer-500) 5525 {37 L K B A1
EALEER RN, ZbRdE AR B . 4 100 M4

PG AL (RFUD [R5 Jik DR U 18 8 Ay s 1 1)
1

25 BB RS

SR A B E A B G ab, ARG T
18 A~ X-STR 1 sl 28 A% (H) , ULECAEZ (MP),
ZEMEESE (PIC) , HHS (DP) FHEF )
(PE) , #it Bt HARH L R0, A
THAE R T (CDP) FIH A FH4HEFR LR (CMEC)
(12-151, 411 Schneider 5 ANFTid, A5 DNA £ &4
MrIgAR$E ISFG #4706,

3 R

Ao

M 374 ASFES RS T e B BRI AL, 9947A
A ) T P an P 1 AT 2 TR

Mark Sample for Deletor

g- ‘ — b . }_ e —— e ————— e e —————
- | | l |

" |5‘a i 5 i} (J‘ IL |

K — ' "’"‘ ' - > - -
= “i | I ||

% | |
 ——— i | %ﬂ‘ﬂ ’ié

g .‘ '| l 1 ||

Bl 1 X8 9947A 1 ng HOEREE! S%
= " ” M [T
= \ HH i
L Ll LI AL LD L

= ®

ERREE

b181d

[l lnllﬁnl

(RRAR]

I‘fltllglh

W Ju JUVAUUAA

BWEEH

CUE] I_;_Lg H0E

EEEEEER]

B 2 FEEMEHIED 3500x] BEE SR RELER

_7-



YU Zhengliang, et al.

DNATyper X19 i &7 i AL 75 DUR N 1 4% 2 2544

18 A~ X-STR J [A] Ji A % 52 M 374 AL 74N
DUBAME (5B 228 %4, i 146 %) W& 4

%2 £ 18 1 X-STR fii s (n=146) Y Hardy-Weinberg F1&
B p &

TR, IR T 228 ALY Bk RE A A fa] 2 3 A P
HHORHE 18 4> X-STR HY MRS, FLA 5] 228 DXS101 0.04804
ANBAERL ZREVE N 100% . 8 B Powerstats 8t (3 DXS6789 0.96299
TR 2T E AT 146 2 VEFE LY Hardy-Weinberg DXS6797 0.49029
PATR p E (W 2 Fros) , A Arlequin Ver3.5 DXS6804 0.90946
AR T 228 AN BRI 18 4> X-STR 4 £ DXS6810 0.51453
Z A HEBA T, R 3) . EXTUHAF, NA DXS7132 0.64454
Bonferroni K 1E#F4T 2 MG (p=0.05/18) , DXS7133 0.24846
W A A oid B B Hardy-Weinberg V- 7 DXS7423 0.42443
GATA31E08-DXS6797, DXS8377-DXS10079 4k DXS7424 0.42875
BIRF# (LD)  (p=0.05/153) DXS8377 0.13061
M 374 AR 18 A~ X-STR A7 AR 1) 4 DX58378 0.85857
$E 140 ANEEATIER . B AN Lok N 2 8] R S5 Jk DX89895 0.67473
FELREER (WFEA , p=0.05. @i 18 4 DX59902 0.90895
X-STR 7 s A6 T SRR AN R R R IR i8R S 4 (3R DXS10079 0.13744
SHETR) o BHERLEE D HEI1N 0.99999993, L« DX810103 0.19116
PR 0.999999992, — HZ4 (CMECduo) MI44 GATA3IEO8 0.15229
SEIHERR LR 0.999993, = HEZE4 (CMECtrio) GATA165B12 0.83427
(I EHER AL S 0.999999994 HPRTB 0.68289
3. 18 X-STR EFE EEIHES A FEA p B (n=228)
Dxs1or | pxseso | pxsers7 [oxsssod pxsosto | pxs7132 | pxs7133 | pxs742s | pxs7azs | psssre | psssrs | pxsosss | pxsosos | pxstoons | pxstonos [oatastos| caratesstz | ks

DSl

-

oxsemr | ossm | oase

omsiios | oasss | ossor | ussss

oRsetio | oswm | oo | vsaiz | osawr

oRsTiz | 0aizs | 0224 | o0 | odast | s

oRsTizs | 0asa7 | oamss | odons | osam | onees | osses

bxs72s | oo | 01876 | ode7 | orise | osest | oss | oz

bxs2e | 0sm1 | osst | osae | ossws | oame | 092 | oses | osioo

bxs7r | 01035 | 03967 | osos0 | 03w | ossss | oasio | osos | oorse | oot

bxssrs | Looo | oosos | 050 | otoo | oross | oasio | oomt | oome | ossit | oes

bxsowss | 03019 | 02747 | 02 | 0763 | osase | oass | osaer | oams | oost | 03999 | osrre

bxsoonz | 00t | 0oote | oszst | oss | om0 | 070 | odoss | oae | ossas | osses | ossst | orwr

oxsi00m | 0sus | 0204 | omzs | osien | ossss | ossar | 0104 | o0ess | 020wz | oo | osé | eams | esoss

oRsioits | 00606 | 08s6z | 00w | oass | 0as0 | o | ossos | ossss | osrss | ecws | omsmo | ossas | oasss | ooms

camaoions | 03257 | vases | 0ouo | oo | vssos | oo | osme | ose | om0 | oszes | ossen | osms | oasss | osme | oo

catatesmiz| osimt | veass | oouz | oasss | wasiz | ozmr | osast | osses | oass | 002 | oaes | o5z | osss | oows | oasw | osers
wRrs | os | 0seos | osss |otoe | oo | osser | osmz | oasss | ossm | osiz | o1 | osees | oswz | osms | osem | omos | oum
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x4 BUEMLE AR BFMAEEREMN p &

S [K] e P {H
GATA31E08 0.18086
DXS10079 0.68984
DXS10103 0.88359
DXS7132 0.90314
DXS9895 0.8784
DXS7133 0.61254
DXS7424 0.82461
DXS7423 0.7241
DXS6789 0.5983
DXS9902 0.92753
DXS6810 0.12524
DXS8377 0.40135
DXS101 0.25558
HPRTB 0.24508
DXS8378 0.71064
DXS6797 0.71715
DXS6804 0.85937
GATA165B12 0.97006

=5 181 X-STR HEFEEHEEFSH (n=374)

(DP) (PE)
FE R i (H) (MP) (PIC)
male female trio case duo case

GATA31EO08 0.76 0.185 0.757161 0.905909655 0.76 0.72204 0.58695457
DXS10079 0.783 0.162 0.77980302 0.921728769 0.783 0.75002 0.62082276
DXS10103 0.764 0.177 0.76089258 0.90496499 0.764 0.72303 0.58799948
DXS7132 0.754 0.187 0.7514365 0.897400963 0.754 0.71062 0.57309016
DXS9895 0.749 0.189 0.74643626 0.89078334 0.749 0.70151 0.56195359
DXS7133 0.434 0.508 0.43264341 0.63232965 0.434 0.38687 0.25287645
DXS7424 0.728 0.212 0.7252005 0.882285889 0.728 0.683 0.54324801
DXS7423 0.534 0.384 0.53262384 0.702922892 0.534 0.45399 0.31401303
DXS6789 0.83 0.121 0.82710646 0.947427424 0.83 0.80443 0.68848312
DXS9902 0.636 0.28 0.63368013 0.792919793 0.636 0.56079 0.41478505
DXS6810 0.604 0.315 0.60186317 0.774084505 0.604 0.53446 0.38752445
DXS8377 0.908 0.063 0.90448188 0.983060916 0.908 0.89667 0.81972967
DXS101 0.818 0.139 0.81482591 0.94118208 0.818 0.7903 0.67065759
HPRTB 0.727 0.202 0.7249132 0.877935092 0.727 0.67852 0.53678585
DXS8378 0.586 0.335 0.58414226 0.76318956 0.586 0.52027 0.37440053
DXS6797 0.722 0.209 0.719265 0.874585879 0.722 0.67266 0.53051556
DXS6804 0.753 0.18 0.7499022 0.896046161 0.753 0.7085 0.57000007
GATA165B12 0.589 0.334 0.58652012 0.775672078 0.589 0.53316 0.38458674
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3. &g
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MECR A A 2 0720, R, A5 18 4
X-STR H:[H i (Y H5 A0 2 0] Fl T =107
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NI AR AR (No. 2016JSYIC14) 3 A

o EA BR A i G T 3 b BF U B & (No.
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