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Application of STR genetic marker system in the detection of hemophilia A carriers
in Guangxi, China

ZHOU Jun-Li, WEI Hong-Ying, WU Hua, HU Yan-Ling, LIANG Wei-Ling. Department of Pediairics, First Affiliated Hos-
pital of Guangxi Medical University, Nanning 530021, China (Wei H-Y, Email ; lzwwhy@ yahoo. com. cn)

Abstract: Objective To establish a fast and simple genetic diagnosis technique based on a reliable, short tandem repeat
Fluorescent PCR and
capillary electrophoresis were used for allele genotyping at three intragenic/extragenic STR loci ( F8Intl13, DXSI1073, and
DXS9901 ) of FVIII gene in the members of 10 hemophilia A families in Guangxi, so as to evaluate the diagnostic efficiency of the

STR genetic marker system for detection of hemophilia A carriers. Then the STR genetic marker system was used to detect

(STR) genetic marker system for the detection of hemophilia A carriers in Guangxi, China. Methods

hemophilia A carriers among examinees. Results In the 10 hemophilia A families, 11 confirmed female carriers had the same
allele fragment lengths at the three STR loci (F8Int13, DXS1073, and DXS9901) as the probands. Of the 8 females examined,
5 had allele fragments at the three STR loci (F8Intl13, DXS1073, and DXS9901) which were identical to those of the probands,
and thus they were diagnosed as hemophilia A carriers. Conclusions  Genetic analysis at the three STR loci ( F8Intl3,
DXS1073, and DXS9901) can be used to detect hemophilia A carriers rapidly and provide reliable basis for prenatal diagnosis of

hemophilia A.
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10 AN MLZ ok AR YL A A HARMAARDIIE,
BRFZMAGORILE Lo AR 3 A AR, IS
DU . KR A SRR 22 P PR B R 2
S — Wi PR B B o A8 P 2 B U, O 3R AT 52 i
I R

®1 10 MREBRBBERFH

ZRE STR {7 # B SR 3L K BERV/IN (bp) B
RES APTT(s)  FVI: C(%)
i iy R (%) F8Int13 DXS1073 DXS9901 g
1 SeIEH 12 99.9 1.35 152 137 197
I 2 JEiEE 5 5 34 80. 4 1.8 152 137 197
3" SEFH R 36 35.4 55.8 152 152 137 125 197 211 =
44 SEUEH Ik ik 5 32.0 81.5 152 152 137 125 203 211 %5
5 S 4 123.6 1.3 156 125 203
Il 6" SR 30 35.5 59.3 156 150 125 123 203 199 =
7" S iy 28 31.2 65.6 156 150 125 123 203 199 B
8 SEUEE 28 116.8 1.31 150 125 201
m o SEUEE o 26 101.6 4.3 150 125 201
10* SEUEH R 50 35.8 57.6 150 150 125 125 201 195 2
- S E 4L 5 37.6 70.0 150 150 125 123 201 203 gt
12 S 55 70.5 2.8 150 125 197
I\ 13 SEUEH %o 48 61.6 3 150 125 197
144 SEIE IR Ik 1 49 35.9 82.7 150 152 125 125 197 197 gt
154 SENFH R 2 53 37.7 62.4 150 152 125 125 197 197 =
16 SEIEH 7 103.9 4.1 152 125 195
v 17 JeilkaE 5 5 28 149.3 0.98 152 125 195
18 SRS TR 30 36.5 61.2 152 152 125 123 195 195 =
19 SEIEH 29 52.7 9.4 148 137 215
Vi 20* S E 4L 6 37.4 62.4 148 152 137 125 215 203 =
214 SEUEE i 38 37.5 55.9 148 152 137 125 213 213 5
22 SEIFEH 18 100.5 1.12 150 125 203
VI 23+ S H R 35 36.9 52.9 150 148 125 125 203 203 =
244 SEEE Ik Ik 16 34.2 83.3 150 148 125 135 203 195 5
25 SEUEH 9 138.6 1.09 156 123 195
o 26%* SEFH R 35 33.7 51.8 156 152 123 125 195 199 =
274 S i 33 33.5 57.4 154 152 125 125 195 199 75
28 S 22 110.1 1.22 148 123 195
X 29 *# SRS R 45 38.4 63.8 148 150 123 137 195 203 2
304 SEUEF R 19 41.8 44.4 148 150 123 123 195 203 =
31 S 7 103.6 1.97 150 125 195
X 32+ # SEUEE R 30 30.7 106.3 150 152 125 127 195 209 =
334 SEUEH Rk 5 37.5 78.5 150 150 125 135 195 203 gt

1 AFTRINAR A BE TR 5 = FOR MU A 58 #57# s #300 8 HEEE R MK TH2 0 AR A ZorE i .
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Febric K LR 2,

1.2.3 PCR & R4k % PCP J3 Ji [ i A AL
20 pL,Mix 10 pL, #ifi 1 pl, R %I%%EXO 4 pL
(1R EE S 10 uM) 32 F ABI2720 #£47 PCR 43,
PCR 3R £ 14 J9:95°C BiAs 1 5 min;95°C A5k 30 s,
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{815 min,
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0.6 (L, IR A5, B0, B 95CAEPE 3 min, R
J&G 57 BB K | 10 min, 32 ] ABI3100 %} PCR j=4ik
TTEAE I
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N K Z PSR SE AR ], B2 W o i A A 34
A 3 ] STR S84 3 P i B 5 56 0iE 5 R 58 4 A
], B T AR ML ACH A & . WLk 1.
AR R T AT, KRG W 3,
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M7 %S A RK#F 13 M= (F8Intl3,DXS1073,DXS9901 ) BB E R IKE Rl i S (5 A B iz,
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F2 HBASWSIYRETIRTAERID Hi 4 BE B 1k B DXS15 . DXS9901 . G6PD , DXS1073
STR 3 4 395 B R PEKEE (bp) DXS1108 1 F8 Int13 &% M2 5 &, s HZ H
Fstugs o TAACTITOTTCTAATICCCATITGE S 152 ~ 168 St PCR B 5, © BN T I AR A ) &
5'-(HEX) GCCTAGAGAATGCCAAAGTAACACA-3' . )
Dxsioy O ATGCCCTCTCCGAGTTATTACA 120 - 138 =gz
5'-(6-FAM) ATTGGTGGCCTTTGAAACAC-3' ’ Mz B 2% =
xsogey S GACCAGTCCTCCCTTCTGTT-3! 156 14 STR ;’?Eﬂﬂgﬂ PWRZ S, B EP%L*E*E AT
) 5'-(6-FAM) GTGTGGAGTGAAAGGGACAG-3’ } NBER SR L PR & R 1 — AR B R

®3 KR IHEXHRM APTT EX FVLE S

Hi REWR APTT FVIE (% )
1 SEIEH 99.9 1.35
2 FEIEH 5 5 80.4 1.8
3 SElEE B 35.4 55.8
4 SeUEF Rk 32.0 81.5

&2

MAR A RFE I WiEEEE
W 51 53,3 D SEinE B, 4 SR E Rk

1y SEIE#,2 it

A

3 e

Tt
FVILEE B 7 F Y ik Xq28 I, K44 186 kb, {3
26 MANE TN 25 ANNE T A IERE Ak, HEE
BRMZ 10% ~80% I A9 A 1 FVILEE H 2848 2
A BEBEREE L PFE— AR R A
H ORI ARSI, 32 FH B 5 R 2 W s ) ¢ AR
KR Y E B FERT, 2 W 2 By 52, HRiX T 7ERE
PEHLSEIEE DNA FEAR RIS R R ETIE T, BN Hh
2 53T DNA SBHEAR I 28R 1%
H A R A o R 1 AT REE BB AT

STR tEAREF oA ) 12, 25, 5848 R
ARG o e Ao S M v T A 2 27 B T 7 B L I Aok
M9 A BB R s G FRIE .
AN B R B, FVILIE R R N 5 - 13 (CA)n
SHBE BN EEEET e Ik EE
BRI A7 A5, Lalloz 251 458 H £ 255 B ik
69% o i F FVIIEFE by DXS9901 F1 DXS1073 B
A TETEDUE AR P AR E A%, L

O, LR G SRR S . ol TR AN DU )
P X R 2 AN B, 76 BEAE i BF 58 o, A BF S 1R
SELELXT ) T M X TF i AT (DU R % ) F VIR L
NI S A~ X-STR i 5 ( F8Int22 , F8Int13 , DXS1073 .
DXS1108 ,DXS9901 ) 347 K i £ 25 ¥ 40 #7 , 45 5 7
5A4~STR i s 1 4% & 253 5l ol 42% (56% 57% |
40% 8% , 2 {2 B &4 %k 0.43.0.59.0. 59,
0.42 0. 82, MAHBIEE S143- 512 0. 658 0. 819 0. 824 |
0.665.0. 945, i 1t 7] W, , F8Int13 . DXS1073 , DXS9901
333 AN STR {5 7 74 b X U FICH: 1 R A RE 1Y
REFEB R, HPIC KT 0.5, EFEEEN
AU AN = HE AR BIGE S (DP) ¥3% 0.8 LA E AR
B AR PUNRE J7 (TDP) A5 : TDP = 1-(1-DP1)
(1-DP2) -+ (1-DPn) "™ 3 4 STR {7 &5 B~
HIEE 514 0.9824, H T F8Int13 ,DXS1073 ., DXS9901
3% 3 A STR 37 5 LA R st , FLIBE 4 AR
RE i, TT AT R TG I A A B R FEBU TG
WLFRICALA

AWFEE ] T 589% PCR 173 453 3 S Ak
19 STR 1/ 45 ( F8Int13 . DXS1073 . DXS9901 ) 4k Ay 1k
FERRICIBEA BT 10 LA A 58 & HEAT HE 84
B, G5 SR A 5 o M 5 YR 5 8 il A
WS BRSO A 3, 3 R A R R AR
MG A ¥ . FERBCA N HIE & 48+ 19 STR
RAGPRICIR R BENS PO A AR A #5453, I
T A P RTISWAR L T AT S s L

STR EBUM T T I AT A B4 %12 i B
A TR B PR R TR A B BRI, AR 1 P A2 3
SERFAMFIBRE . OB B A (D) S EL
BN E R R P W, NS E 2 L
F RO NI AR A, B =2 AN LT NI AR A,
s — LT, IF B A 5 P R O A A
Ltk (2) A BRI i 0] T S8 40 50 % ¢
FP S IS, I T B M B —
A ILF BB, HAB S BE R 1 B, sl K R A ik
B3 A B E . R SR SEIEH R R R AT B
SRS W, 768 52 £F 5% 9 1 R oM A % 5 T
STR ¥ BUMIHEFT R R H LW . (3) FRER
TR , AT LA T AW 2, dml v FH
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e PR A6 0 5 A8 7 i 1) J ¥ IR AT I A0 A #5 4
H W B /2 W g o 2 H AL A R A 1
TR G o AT ] S RS W TH A 1M A
g A BT IS WO AT I2 WA R R (A R 43, A7)
SR 8 1 S B R AL o
AWFFEEESL Y STR B AEARICE B TR R,

TN ZR , b2 ) B R e gk — 25 g ik A
RPESFRAMESE G ARG RE A ) PU B IX I A0 A 1Y
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(& % X ]

(L] M AR A A 8O 3R 5 A XA A R

[10]

[11]

[12]

[13]

[14]

- 955 -

[J]. M2 ,1992,13(9) 461463

A=, VR A M. B RIEREROR W A,
2007 ; 1-20.

Fang Y, Wang XF, Dai J, Wang HL. A rapid multifluorescent
polymerase chain reaction for genetic counselling in Chinese hae-
mophilia A families[ J]. Haemophilia, 2006, 12(1) ; 62-67.
e, XUHEDR. B2 DNA Zp B M. dbmt: B2 i,
2007 ; 274-284.

RAL, MDY TR B A R DR 2 i v B e 0t e
[J]. #EE EE2£,2006,19(3) :595-597.

Liang Y, Zhao Y, Yan M, Fan XP, Xiao B, Liu JZ. Prenatal di-
agnosis of haemophilia A in China[J]. Prenat Diagn, 2009, 29
(7): 664-667.

Lalloz MR, McVey JH, Pattinson JK, Tuddenham EG.
philia A diagnosis by analysis of a hypervariable dinucleotide re-
Lancet, 1991, 338(8761) .

Haemo-

peat within the factor VIII gene[ J].
207-211.

Lalloz MR, Schwaab R, McVey JH, Michaelides K, Tuddenham
EG. Haemophilia A diagnosis by simultaneous analysis of two vari-
able dinucleotide tandem repeats within the factor VIII gene[ J].
Br Haematol, 1994, 86(4) : 804-809.

AEY. ZHFEEE(PIC)FETREGEW? [T]. 84,1994,
16(4) :31-33.

TR R AR IR, A FHIY. K =A> STR K A 2 3t 1% %
AHE)]. ShipEEERE,2002,23(5) :80-81.

Lakich D, Kazazian HH Jr, Antonarakis SE, Gitschier J. Inver-
sions disrupting the factor VIII gene are a common cause of severe
haemophilia A[ J]. Nat Genet, 1993, 5(3): 236-241.

Bagnall RD, Waseem N, Green PM, Iannelli F. Recurrent inver-
sion breaking intron 1 of the factor VIII gene is a frequent cause of
severe hemophilia A[ J]. Blood, 2002, 99(1) : 168-174.
TERRE, EAEE, B, AR, Rk, Rk % AR
WIARATT AL R IRTT . e R M 2 2% 35, 2010,23 (1) :49-
53.

Dai J, Lu Y, Ding Q, Wang H, Xi X, Wang X. The status of
carrier and prenatal diagnosis of haemophilia in China [ J]. Hae-

mophilia, 2012 ,18(2) : 235-240.

(ARSCEi A7)





