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Abstract: Objective  To study the mutation types and distribution of F[X gene in hemophilia B (HB) patients. Methods Pe-
ripheral blood samples were collected from 31 HB patients,and genomic DNA extracted was amplified by PCR to do the gene se-
quencing,including 8 exons and their flanks sequence. Results Thirty-four independent mutations were detected and identified in
these 31 HB patients, with 1 triple-mutations sample and 6 double-mutations samples. Among these thirteen mutations were novel
and never reported before. Conclusion Mutations of F[X gene in HB patients presented a high heterogeneity for dispersibility. Each
of 31 HB patients has the sequence changes provided some evidences for the molecular mechanism of genetic flaw in HB patients.
The 13 new-founded mutations enrich the F]X gene mutations spectrum.
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LA g A — 20 X 3% B P st A 1 I e L I R mmol/L) .5 pl. 10 X Tag PCR Buffer (100 mmol/L. Tris-HCI,
JLEAE A B A s (HAD F B B i /7 9% CHB) 75 24, 43 31 & 15 mmol/L. MgCl, 1 500 mmol/L. KCI, pH 8. 3), 2 U
FHEEME F WA FIX SR o258 . 765 M i A B % Taq DNAR G i (TAKARA A ) . HEF 4] DNA 50~200 ng.
L HA (7 80%~85% .1 HB A (5 15% ~20% , 7 55 14 v 1y PCR J i 7 35 [ PE AR Y 9700 B BFEIRY b 4T, W% T
KWGTHEKLH 1/30 0000, bk B 5 W, HB SERHE 5248 A A YE i b D2 92 e W B AR A R 2 A 58 A .

R SsEbE. T A FIN RS F NS T 8sh 7 = x1 Sl ¥R 5

ST AT ES , BRTE MM FNEHEEERMUTE a1 B4R 527

RIS BRI A - Exonl HBIF 5 CCCATTCTCTTCACTTGTCC 3!
ABFFERI T PCR L K DNA I PP HORXS 31 i) HB 1835 it HBIR 5" CCTAGCTAACAAAGAACAGT -3/

£ PN 9 62 4 0 6 T D X 9% B 2 2 L 47 7 %
XLHERT FIX RS
L ARSI

Exon2&.3 HB2F  5-AGAGATGTAAAA CATGATGTT -3’
HB2R  5-GCAGAAAAAACCCACATAAT -3'

L1 ek 31 0] HB 2 H 0k [ A< B i v B % i 7 R Exond HB3F  5-CTACAGGGGAGGACCGGGCATTCTA -3'
T8 FIX 55 5 5N T 5% HB3R  5-AGTTTCAACTTGTTTCAGAGGGAA-3'
1.2 Wik R4 HBEZSNAIL 2 mL, VL4 &Y 4R Exon5 HBAF  5-CATGAGTCAGTAGTTCCATGTACTTT -3'
(EDTA) Hr . % 4N 1. DNA $2 Bl 5 & (32 [F Life 24 A)) HBIR 5-TGTAGGTTTGTTAAAATGCTGAAGTT -3’
#ICDNA . Ml FIX N7 51 (Gene Bank K02402), 2830 6 HBSF 5 TTTAAATACTGATGGGCCTG -3
BRCS BT IFA A 8 X938 51 (3% DL 519 h Bl 49 HBSR  5-GTTAGTGCTGAAACTTGCCT -3’

PR INF A
PAA Bz A G Exon? HBSF  5-AAGCTCACATTTCCAGAAAC-3'

PCR JZ i B FU R 50 pL, A B W7 R UE 51945 5 pmol
(A EH 0.1 pmol/L),4 F ANTP £% 5 nmol (& ¥k 4 0.1

HB6R 5-TGGGTTCTGAAATTATGA -3'
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gxr1  SIME5 gk2 514 HEBE FNEERE
ShiF Y2 TR gl 5 SRASFRAL (A= RIRRAEL CpG
Exon$-1 HB7F 5~ TAAGAATGAGATCTTTAACA -3' 24 31277. G>A Exon8. 386 GGT-AGT(G-S)
HBTR 5= CIAAGGTAGTGAAGAACTAA -3 . 30975. T>G* Exon8. CD330 GTT-GGT(V-G)
o}
Exon8-2 HBSF  5-GAAGAGTCTTCCACAAAGGG-3' 17517. T>G* Tvsd. 7011 Polymorphism?
HBSR  5-AAGATGGGAAAGTGATTAGTTA -3/ 30961, -
’ Exon8. CD325 Fs
26 GCTAAACA =
Ivsl. 75 Polymorphism
2 = 192. A>G
31 i) HB £ % 3 3F DNA I ¥/ i 8] T 5625 o 5. % 27 17741. G>T Exon. 109 TGC-TTC(C-F)
W25 5 57 FIX Kk B A 28 48 o7 85 4 OIS #A a IX L 28 A8 2 4l 28 20519. G>A Exon6. 180 CGG-CAGRQ Y
A AR PILEIT 34 FprogAs g 1 4y =FHEA,6 29 6332, T Exon2. CD31 Fs
i) (G, BRI 13 Fhr o AE, 31 i HB & ¥k
IR - BEINE B ﬁ]?ﬁﬁx 7l : w#HE 6653.-ATTT # Ivs2. 163 Splice
PR DR G AR L PR 8 A R A I R R R L AR 7 (R IR i
31 20557 C>T Exon6. 193 CCT-TCT(P-S)

J¥ 545 K Yoshitake J5 350 L 51 i 2 5 R 25 b A2 145
Jy CpG RAEM R 2.
®2 SIfHBBEEFNEERE

hiass FAFTRAL (A=S IR CpG
. 6364. C>T Exon2. -4 CGG-TGG(R-W) v
192. A>G Ivsl. 75 Polymorphism
2 6374. G>A Exon2. -1 AGG-AAG(R-K)
3 30939, T>A* Exon8. CD317 CTG-CAG(L-Q
. 17764. C>T Exonb. 117 CTT-TTTUI-B)
6320. T>A* Ivsl. 6202 Acceptor Splice
5 30917. T>G*# Exon8. CD310 TAC-GAC(Y-D)
6 10454, T>C*# Exon4. CD113 TCC-CCC(S-P)
7 31133.C>T Exon8. 338 CGA-TGAR-Stop) Y
8 20519. G>A Exon6. 180 CGG-CAG(R-Q Y
9 31152. T>C Exon8. 344 ATC-ACC-T)
10 17698. T>C Exonb. 95 TGC-CGC(GR)
11 6375.G>T Exon2. -1 AGG-AGT(R-S)
12 30150. G=>A Exon?7. 233 GCA-ACA(A-T) Y
13 17677. T>C Exonb. 88 TGT-CGT(C-R)
6828. C>T*# Ivs3. 126 Polymorphism?
20461. -
14 Exon6. CD205 Fs
GCTGAAACCA*
-6. G>C Exonl.-35 None/Promoter
15 6640. G>A* Ivs2. 151 Polymorphism? Y
29753. A>G* Ivs6. 9187 Polymorphism?
30961. -
16 Exon8. CD325 Fs
GCTAAACA*
17 6443. G>A Exon2. 23 TGT-TAT (C-Y)
30321. G>T# Tvs7. 168 Polymorphism?
18 192. A>G Ivsl. 75 Polymorphism
19 192. A>G Ivsl. 75 Polymorphism
20 10470. G>T Exond4. 73 TGT-TTT(C-F)
21 6392. T>C Exon2. 6 TTG-TCGU-S)
22 31278. G>T Exon8. 386 GGT-GTT(G-V)
23 X#Hh= Whole gene deletion

Del: 2% ; Exon: 4M 8 F s Ivs: N 75 # . W ARWEGE 1 WHGE 1 3
RAS Fs . ] EHEL S s Polymorphism: 2 3514 ; Splice: B YI 7 4557 &
e s Y i 5E .
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FIX 3 e M F Xq27. 1,8 1 2K 25 33. 5kb, g1 8 AN
F T AP T B F B e g K 41T . mRNA 4
1 2 804 bp. FIX F BT A1 B B9 BitE 51 2 85 [ 45 14 2 BE A4k
HAY AR YRS HB &4,

HB JE R A K BIFh 2K B, L 5 878V R Bemy e 26 (0
F 30 bp) M4H AR L W, Hop 802 £ 47 hy B AN Bk 3 1 2§
2501 R F HALHB B R n ik 3026 ~50%17, 1990 4F
Brownlee B R E 7 7 HB 28 28 84l & . bifi &5 9 91 5 H B9 FR
HOHRBEIE AR g A . NEREH RN E . LG
polyAfE SN FIN W T A XA REEE. RS
B 4h 6 45 fife I (—151] 4 B PR e 2 T 5 9 B 2R L e A 1
FIRAE, A 80.6% . TGS Ca 441 EGF X KAt fk
X Ah T 4 R 8 1 SRR K R R A R AREFIT R 31 R
HoH 1L PIRETHNETF 4 M8, 35.5%. MishmF 1.6.7
o As g 19,40,

CpG BUREH R X 48 4 TA Oy 2 28 A8 $ s P07, ) g s 20
SR PCR VLRI GAWTS $ Rk — 2 5L T CpG #ff &R =48
POH L EBRCHT/A), FRTA 70 EAEAE CpG A b,
FKHH(C>T) . (G>AH(G—>T), 5 22.6%,

Toyozumi "B E TN & 7 1 M4 192 B H @R (FIX
IR BT REBEAS FETEEAAANS. £T&
GBI A R E N FIX-192A F1 G A9 2 [R5 43 51
0.81 F0.19, AWBIIEHA 4 Hl B #FH WA KT A, i —
HRUE TIZEW I B 25, 2 68 R W e —
22 A5 VAN AT T — 25 0 R P 3 A O AR A A

2000 B R (0 ML A BB R OB £ AR F SR 3R R B 13
Pl 228, S bR bl WARGE . FoHr 4 Bl O R AR AE S B
SBEAE H R M L-Q.Y-D.SP M V-G, [RT-T N
O 2 38 1Y) 5 B R R AE LA (W 28 48 i A1, Ho ik 3 Ry ol ke B
T Bl g e As K A, Hir-GCTGAAACCA FfI-GCTAAACA B[z
] 152 HE RS A7 MR 408 B W0 o5 4 0 L -ATTT Sy 5 3%
7 5 B e, 16 4h, T6320A, C6828T, G6640A, A29753G,
G30321T Ml T17517G % 6 MR A LK AEF W& 7ML, 2 A
6320 Jy oY Y167 L AT A E T6320A Ry BUR 58 748, oAy 5 Fh e Ap
A — R Y 2 A M O O B AR W — PR
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