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x—28kb gy pREL
cloning the fragments into sites
between BamH | and Sal |
sites of pESSK

ldigesliun with BamH | and Sal 1
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pGYLueNA, pGylucXH, pGylucAA, pGylucHE
pGylueXX, pGyLuckE and pGyLucEA

Fig. 1 Construction of recombination expression plasmids by

inserting the fragments derived from the juxtaposed region into

luciferase expression plasmid pGyLuc driven by Gy globin gene
promoter

A: Aecl : B: BamH1 : E: EcoR1 : H: Hind 1ll, N: Neol
X: Xbal .

1 2 3 4 5 i 7 hi 9 1) I

Fig. 2 Identification of recombination expression plasmids by

digestion with restriction endonucleases
I: pGyLue/ Apa I + Hind lll; 2: pGyvLue/ Kpn 1 + Hind IlI; 3
pBR322/Hinf | marker; 4: pGyLucEAS BamH 1 + Sal 1: 5:
pGyLucEE/ BamH 1 + Sal 1 : 6: pGyvLueXX/ BamH1 + Sall: 7
pGyLucHEf BamH 1 + Sall ; 8: pGvLucAA/ BamH 1 + Sall : 9
pGyLucXH/ BamH1 + Sal 1 : 10: pGyLueNA/ BamH 1 + Sall :
11: ADNA/ Hind Il marker.
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LAY T3 g b A AL BRI X 1.7 kb Neo 1/
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Fig. 3 Effect of the fragments immediately downstream from

the 3’ breakpoint on expression of luciferase gene driven by the

Gy promoter in the transfected K562 cells (a) and MEL
GM979 cells ( b)

(b) CODMSOrinduced, =

(a) UHemir induced, B Uninduced;

Uninduced. 7: Gy-promoter; 2: Gy-promoter + NA; 3: Gy
promoter+ XH: 4: Gypromoter+ AA; 5: Gy promoter+ HE: 6:

Gy-promoter+ XX: 7: Gy-promoter+ EE; 8: Gi-promoter+ EA.
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T8 S Lue 351, &5 AL 430 bp Jr BLigfd Gv-
BREAIEN G S i HEAEAE SR hemin 15 S 1)
K562 4ifirh 84 2.4~ 2.5 4% (P< 0.01), fEAR
%S F DMSO i3 MELGM 979 41 Jiu b 4 i 2. 5
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FEBALSE T FiR 1.7 kb Beff R34 3408 i vk
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—_— = - —
CBF AP-1 C/EBP

- —

AP-1
ATCATCTITGATACCAAAGCCTGGCAGACACACAACAAAAAAAGAGAATITTACAC
CAATATCCCTGATGAACATCGATGCAAAAATCCTCAGTAAAATACTGGCAAACCA
AATCCAGGAGCACATCAAAAAGCTTATCCACCATGATCAAGTGGGCTTCATCCCT

-
GATA-
GGGATGCAGGGCTGGTTCAACATATGCAAATCAATAAACATAATCCAGCATATAA
-—
Oct-1
-— -
Spl
ACAGAACCAAAGCAACAAACCACATGATTATCTCAATAGATGCAGAAAAGGCCTT
USEF GATA-1
TGACAAAATTCAACAATGCTITC ATA CTAAAAACTCTCAATAAATTAGGTATIGAT
GGGACATATCITCAAAATAATAAGAGCTATCTATGACAAACCCACA
-—
GATA-
Fig. 4 The nucleotide sequences and the motifs for transcriptional factors binding within the 430 bp
region of the 1. 7 kb fragment
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Fig. 5 A comparison of the enhancer activity of the 430 bp and 1. 7 kb fragments
{a) K562 cells, O: hemirinduced, B: uninduced; (b) MEL cells, O: DMSO-induced, ®: Uninduced.
I: Gypromoter; 2: Gy-promoter+ NA; 3: Gy-promoter+ 430F; 4: Gy-promoter+ 430R.
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HPFH-3 J HPFH-4 13 45 A 2 82301 18 3 e 2 iy 147,
DA AT A BB X PRl o8 A8 A, AT fig s — A
SC[R) 384 98 5 N BRI v FEL AR SR AERR IS
ot % A M 2 S S DXL By vh 1) S IE WA HPFH-3 3 Gk
S 2R U I — A DNA F B L A7 89 98 7 BE 4
AEUY L R PR SE N R Gt CUE Thai (Aves) -
TAER R 3 5 5 R UF 1 kb Ab %8 5 B — AN 19 58 14 5
¥, RO S B 9 0 RN B HEE Gy SEA,
JEBE AR Gy FE N 3 7K 205 IO Bt 7 52
AR HPFH-1 A1 HPFH-2 (1 3 B2 i 5 4
BT B-BRH A ALK R UF 97 kb F1 92 kb, X
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ROAAT LA AR IORFIE: R IER R B
SRR R AL O AN R MRS S
DNase | mfU07sl; A — A KRR SEAE, T
gifis—AN 5 G B A SIS 4O Kk R M & A
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AR K& 3 IEANMT) B IER NP, %5
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IR v-BRER A0 A T e g et
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Wi 2T HATH I 1) 5 B R i, (HLRT 11 3 G O i
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(AvSB) - TR ali &7, J5 8 BAT W A P 93 i
ARV, 38 e 3R AT L 5 484 o 7 % W T RE A7 AE T 5
P g 119 3 S o 2 100, MG o A — B 2 Hp i B
LifE g — @ R PR R ¥, NI Yunnanese
(Avep) - Hu#T 4l 4 1 AT W SR (0 BT R, A
SCH AR HE R SE(E Yunnanese (A v6B) O b 7
K 3 vy st T DX 0 A M5 R, A« gk
95 B0 B T BE W A BT G- Sk I A2
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TR AR RSB0, WAL T8 5k 3 di sk Sr B R
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IX B PR F CLIE W ik 0% 7 (2 3 DN 3 S 1 1 3 il A
HORFETE BRI, AR SC S BAIE B 3X — X I Al 0 7
T 1.7 kb Jy BOR R R o 5 s k. GATA-1
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Two Enhancer-Like Sequences Were Identified from Downstream of
The 3 Breakpoint of The Yunnanese ( Ay 5B) *-thalassemia Deletion”

. ~ . r . _
HUANG Xiao-Dong, ZHANG Jumr Wu
( National Laboratory of Medical Molecular Biology. [nstitute of Basic Medical Sciences,

Chinese Academy of Medical Sciences & Peking Union Medical College, Bejjing 100005, China)

Abstract The cis-acting elements were scanned within 11.5 kb of the 3" juxtaposed region of the Yunnanese
(AveB)*-thalassemia deletion using the luciferase report gene system. A 1.7 kb fragment immediately
dow nstream of the 3' breakpoint of the deletion was found to increase expression of the luciferase gene driven by
Gy-globin gene promoter by 3. 8 to 4. 0 fold in K562 cells and MELGM979 cells and 1. 5 fold in HeLa cells. A
1. 4 kb fragment that is located 10 kb downstream of the 3° breakpoint was found to increase the luciferase
expression by 2.4 to 2.9 fold in K562 cells and MELGM 979 cells but no enhancement in HeLa cells. The
results suggested that the two fragments contain enhancer-like elements and they function in a certain erythroid-
specific manner. Furthermore, a 430 bp region that contains several putative motifs for known transacting
factors binding within the 1.7 kb fragment was showed to include the most of the enhancer activity of the
fragment. These results provided experimental proof for the hypothesis that the importation of enhancerlike
sequences into the vicinity of Gv globin gene may be responsible for the reactivation of the G¥-globin gene in the

Y unnanese (A v8B) *-thalassemia mutant.

Key words GV globin gene, (Av8B)-thalassemia, enhancerlike sequence
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