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6 “v-158 C/T, 6 C/C; 5 HbF (<) “Y-158(C/C.  (AT)oNp
(AT 6  HbF> 3% “v-158(C/T) (576) (AT)sN2(AT)io  HbF
“Y-158(€> T)
B oy
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Abstract 34 chromosomes of 17 B—thalassemia heterozygous in Guangxi were studied. DN A
sequence in the core region of ~LCR-HS including AT repeats [( AT)«Ny(AT).] and three single
nucleotide polymorphisms( SNPs) at 8580, 8598 and 9114 sites were detected by PCR-direct
nucleotide sequendng and, SN P at-158 site of Y gene promoter("Y -158) was detected by Xml
restriction enzyme digesting after PCR amplification. The relationship betw een these polymorphisms
and the elevation of fetal hemoglobin( HbF) are determined. 9 kinds of (AT)x N ( AT): motif were
detected in 34 chromosomes, namely ( AT)9 Ni2 ( AT)u, (AT)s Niz (AT)u, ( AT)9 Niz( AT)o,
(AT)10oNi2(AT)11, (AT)o Nis(AT)u, (AT)o Nia(AT)o, (AT)10Ni2( AT)10, (AT)s Ni2( AT) 14 and
(AT)o Nis( AT)10. (AT)o Ni2( AT)11, (AT)s Ni2( AT) 11 and (A T)o Ni2( AT)10 were the most three
patterns(73. 3% ). No mutation was found at 8580, 8598 and 9114 sites of f 1.CR-HS. Among 12
cases with HbF> 3% , 6 carried genoty pes of “-158 (C/T), while the others carried Y -158
(C/C). In control group, the genotypes of % -158 of all 5 cases with normal HbF levels ( < % )
were C/C. In 6 patients characterized by HbF> Fo and % -158 (C/T), most of them carried
(AT)o Ni2( AT)10 motifs(5/6). Our study had implied that ( AT)s Ni2( AT)10 motif was linked to
the elevation of HbF in 3—thalassemia heterozygous from Guangxi, and had linkage disequilibrium
with %7 -158(€> T) mutation.
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(locus control region, LCR) DNase I
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HbF TR
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_Hb A= . HbF
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B-LCR-HS AT
[(AT:Ny(AT):, % nz ,N AT
] 8580
8598 9114 ( GenBank HUM HBB
, ) , Hh B
1
11 DNA
17 B B
) .« Hb ,
. Hb Hb
Bart's 2 : HbF 12 ,HbF
Y, 5 , T , 335
28 5, 2001 8 2002
2 B . HbF (<
Y , - ).
-158 (“y-158) c/'c 5
B , 3 , 2 ,21- 31
, 28 DN A
1.2 B-LCR-HS PCR
B-LCR-HS PCR HS-

A1(5-TTA CAA GCT CAG CTC CCT CTA TC-
3)  HS-A2(5-CAT GTG TCC TCT AAC AGC
ACA G3) (6],

8457, 9180, PCR 769 bp

5041

128

PCR 10mM Tris-HCI, 0. Po
Triton X-100, 50mM KCl, 2mM MgCk, dNTP
0.2mM, 0 1M, DN A 200 ng, 1. 5
u Taq DN A PCR . 94C 5
min, 94C 40, 58C 40 s, 72C 905,
30 , 72C 5 min PCR
L. F% , ,
PCR ABI PRISM
37796 , Big Dye terminator
V2.0 PCR . ;
( GenBane HUM HBB 5> 3

) :
(AT)xNy ( AT)- , .
(AT): Ny (AT): ,

HUM HBB
AT N
( ACACATATACGT)( GenBank HUM HBB
[2,6,7]) , (AT)
8580 8598 9114
1.3 “7-158  SNP
r-158 SNP ., C T
Peri ! R PCR-
Xmn [ ( Xmn [
Promega )
2
2.1 B-LCR-HS DNA
B-LCR-HS( AT)+Ny( AT):-
1 17 34 ,
9 (AT N (AT)- (
2), (AT)oNi2( AT)n , 12,
(AT)sNe2(AT)u, 7 (AT)oNi2z( AT)wo,
6 1~ 2 (AT)iw0 N2

(AT)i» (AT)o Nis(AT)iv (AT)o Niu(AT)s (AT)wo
Ni2( AT)ie (AT)s Ni2(AT)14 (AT)o Nis( AT)1e

(AT)oN2( AT)iv (AT)s N2( AT)n (AT)o
Ni2(AT)wo 73. o,
34 HS  8580(T). 8598
(A} 9114( A)
2.2 %v-158
12 HbE> 3B .
6 “y-158(e> T) . y-158
C/T ,6 “y-158 c/C
5 Y -158( C/C) 1
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1 HbF B
Table 1

raised HbF level s and controls

N

Gy -158

(AT)«N, (AT,
Hematological data and genotypes of 3—thalassemia,® 158 and ( AT):N, ( AT): of3—thal assemia heterozygous with

No. Sex Age Hb MV b A : Cy_}';38_158 (AT), Nx( AT). .
[ <thalassemia genotype (AT):N, (AT).

(Year) (g/L)  (f) (%) (%) genotype genolype
HbF 1 Female 31 108 631 19.30 5 10 CDh4142 /K C/T (AT)goNi212( AT) 1110
wﬁ“i‘l“fa’;‘szd 2 Female 25 101 746 1044 518 CD17/A C/T (AT)onNizi2( AT) 1
HbF lev els 3 Female 29 105 66.9 514 443 CD41-42/ A C/T (AT)goNi212( AT) 1110
4 Female 25 92 635 394 540 CD41-42/ A C/T (AT)onNizi2( AT)0/1
5 Male 30 121 680 3.8 587 CD17/A C/T (AT)goNi212( AT) 1110
6 Female 25 103 736 350 612 CD41-42/ A C/T (AT)goNi212( AT) 1110
7 Male 3 96 684 1596 6 82 CD41-42/ A c/C (AT o1oN1212( AT) 11710
8 Female 29 NA** NA 11.90 6 40 CD17/A c/C (AT)opNiziz( AT)u/u
9 M ale 12 125 936 7.90 3.80 nt28 /A c/c (AT)soNi2/12( AT) 11 /10
10 Female 34 133 99.0 7.70 470 IVSHI-654/A c/c (AT)onNi2/14( AT) 11710
11 Male 35 129 67.0 480 571 CD17/A c/c (AT)onNi212( AT) s
12 Male 27 5 618 390 476 CD17/A c/c (AT)soNi2z12( AT)u/m
1 M ale 28 156 74. 3 .90 4 68 CD41-42/ A c/c (AT)o/9N12/14( AT)10/9
Controls 2 Female 21 98 546 101 455 [VSHI-654/A c/c (AT)onNizia( AT)ui/m
3 M ale 29 133 659 081 406 CD17/A c/C (AT o/10N1212( AT) 11711
4 M ale 31 141 651 036 5 06 CD41-42/ A c/C (AT g/1oN1212( AT) 14711
5 Female 27 116 NA 0.96 590 CD41-42/ A c/C (AT o/10N1212( AT) 11710

A B R NA o * Ais normalB globin gene * * NA is not available
2 (AN, (AT, ()
Table 2 Patterns of (AT).N, (AT); and their distribution in different groups(case)
HbF(> 3o )+ HbF(> 3o )+ HbF( <20 )+

(A(TKXTl\;,‘X, &f\(Tf)\:T)Z %y 458(C/T)

“Y -158( C/C)

“Y-158(C/C)

High HbF(> 3% W+ High HbF(> 3% )+ Low HhF(> 3% W Total
pattern Y -158( C/T) (n= 6) Y-158(C/C) (n= 6) % 158(C/C) (n= 35)
(AT)oNi2(AT) 11 3 5 4 12
(AT)sNi (AT) ) 4 2 1 7
(AT)oNi2( AT) 10 5 1 0 6
( AT) oN12 (AT) y 0 0 2 2
(AT)oNi3(AT) 11 0 2 0 2
(AT)oNis(AT), 0 0 1 1
(AT) 0N12( AT) 10 0 1 1 2
(AT)sNi2(AT) 14 0 0 1 1
(AT)oN1s(AT) 10 0 1 0 1
Total 12 12 10 34
23 (AT):N(AT): HDbF 3
% -158 8_LCR B ,
2 ,HbE> 3% “Y-158(C/T) 6 3
(AT)o Ni2(AT)wo ,
;. HbF> 3% Y-158(C/C) 6 ) e s B_LCR
> (AT)oNe(AT)n -1 (AT)s Ne , 5  DNasel HS. HS HS
(AT)n , 4 (AT)oNiz( AT)u HS. HS , HS ,
: 5 HbF  “Y-158(C/C) LCR 406 ~ 50% , B v
(AT)=Ny (AT): . 6 591 HS AT
, (AT)o N2(AT)u , 1 , HS
,2 . 1] Oner !
JEAE 204 SA % LIEF 28 129



B -LCR-HS
) (AT)xN(AT):
: (AT)o Ni2( AT)wo

HbF Senegal ;5 (AT)s Niz GT
(AT)7 HbF  Benin
Senegal Benin
HbF , (AT)oNi2( AT)1wo
) Y HbF
2] Merghoub o ,
B-LCR-HS(AT)s Ni2( AT)1w0 HbF F
B

(hereditary persistence
of fetal hemoglobin, HPFH) ,
(AT)o Ni2(AT)o HbF

[6.12]

B-LCR-HS (AT)s Ni( AT)iw  Gr-158
(€~ T) % -158(€> T)
HbF B
SNP"! Merghoub DN A
F , (AT)o Niz
(AT)w0 \ “Y-158( €> T)
Hb F (AT)o
Ni2( AT)wo
17 B
34 9 B-LCR-HS(AT):N
(AT)- , 3 (AT)Nn
(AT)in (AT)sNi2( AT)n  (AT)oNi2(AT)wo
(o712 (AT)oNi2 (AT) 10
HbF B
. B HbF
(AT)oNiz(AT)wo ,
Y158 (C> T) .
Samakoglu 41 HbF B3
HS: AT
(AT)s Niu(AT)7 , (AT)«N
(AT):  HbF .
(AT)oNi2(AT)n HhF “Y-158(C/C)
, HbE Y -158( C/T)
HbB Y -158( C/C) . .
HbF .

(AT): N, (AT):

B

B-LCR-HS(AT)o N2( AT) 10
HHF (1]
130

Merghoub 7 B-LCR-HS AT

B AT .
Bpl . Bpl
B-LCR-HS: AT B
AT
, Bpl,
LCR-HS (AT):N (AT): Y
. “y-158
(€> T) B-LCR-HS(AT)9 Ni2( AT)wo v
(AT)xN, (AT): 3 8580( T)
8598( A)  9114( A) DN A
Friend s murine/Moloney
, Spl TEF-2
=13 8580( T> G) 8598( A
— G) 9114(A> T) 15100
HbF HbI3
3 , ,
7. 131 Kukreti (1 16
B B
, B-LCR-HS
SNP(A/G) ,
A/G HS  (AT):Ny(AT):
. , HS
DN A o, B
B
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