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T & xxh ERE BoHY
(PEESHERIVESTFRFAMAEHE . L 100005
#AE A Southwestern GIMEA K EBRY T H473% . BIE T 2 FHRES LG Bég AT
T, RN AL hemin FF 4L RIS Kooz SN SN + 508 F 1500 HS2 B4 5
HEMEAR, KRS hemin WHE H0 Ksez ARBE P LA — LA RSHRIG , 4 TR 12,
14, 18, 45 FI50kD ¢ HS2 A . IR ABHENBHE BT HLR O FRIMDSFET
EXERMEMIC IR P HSz B EAMNME. B, %95 Ko IMEBEGORS HS2 BN
A MK TEB B E %4 LAY A BRI RS (1 R -HS2 M A Wasiafl, M5 RERIH
Ksez BRI F-HS A 40T BERTARR. BRESHLRAES MM CEEEs—
B HS: HAEY, XEQEAXSLPOCART HAN H #4550, TRASSLAR
HUEAERELEERAASNBEEER.
XMW OMESE FFOEEBERE MEBRTFHSOFN ARFOCHEE ALHn
%5 (Kse2) B

1 I K 5 L R4 I B F (cytokines) SEI My B thiBfE B T — B BRIF R AN
B, BARTVEHFEIABRAPESEEAEMMER, A —SRABETEF - E VLUK
ELHBREREREFEPORIEE G F L, FAHMMN EPO P& RN HEHEIL RN N R4
T, —FERXTSEHERNEXREFFICERTRED B OUNEELOERDE
HGEMEFEARERNFRD, NEEFCARERMMLEE, HFEEHISEOH ST,
e, EREYHEFREREOHARIIENLRZEZRNBRARANNERE.

B8 E WSk E A 2 HE FK N F £ 5 HS2(DNase | hypersensitive site 2) T 5 £ EHQ R
BFESERLE TN ESR-HS2 5 4% (multiproteins-HS2 complex) . MiBE T OXEL
A B EKTERECS, AR EE SR ESRAE T, ﬁﬁﬂﬁ’&’fn&zziﬁﬂﬁl
IR FHEER AL, B, IR AEIaRS B8P RRANRAIBYEF
Xt WML TR AE B REN. FLRUARN P, BT WG T B
EHTE HS: FAMEEREABTRFIRARMR, 35 ANMETARBRE FHND
AHUHAR— ADaMRE Ksez MMAFSMHERE HEA HS2 S84 O HENE, MH
FEL AL BRI B K B E R R A 15 B TR .

2 N S N R -~

1. Ks62 HABE
- BRAEANSFESXSWBAHE




- 360 - i H ¥ # L E

Ksez #& A E S E N A . &A% Kooz MM BR T EH 10%B84 M RPMI-
1640 FEHME R, HAE 37T, SUCO, MIRG TR, _

Kooz MIAES AR E RSP A 40 pmol/L, hemuin(Sigma) , 358555 4 477,
) . £ IR EY 43 B :
2 A;qu;: ﬁﬁﬁsﬁﬁfm PBS #1, Y2 M ¥5/E 7€ 100 H A4 M L 5T 1k o b 48 1
B FHEEE R — e AW WA, SO ml BHEBEOERS 0%, 0%
Perco}](Pharmacia)Kiﬁﬁ%ﬁﬁﬁﬁab(B 000 g, 4, 82 mig), L 70% Percolt B I o4
M, LL20 SR E PBS % 3 W 4 .
3 HREERA ENHEEY

H Kse2 4RI, BELEBY FIRKEFFEWH A, B. C. DAIE AT AT 3 Fudh
B, ARARTEHR®E ANS mmol/L KCl, 10 mmol/L Hepes, pH?. 6, 2 mmol/L MgCl,, 0.1
mmol/L EDTA, 6. 1% NP40, 0.5 mmol/L PMSF) s, 4CRL.UHIMBIR, MIEHET 1045
VLSRR M BAA-HT mmol/L DTT)shA73z, BRI 1/5 KRR C2 mmal /L
KCl, 100 mmol/L Hepes, PH7?. 6, 60 mmol/L MgCl,, 0. 2 mmol/L EDTA, 1 mmol/L. DTT),
BESY, BHMETUENMBRESR, 4CT 1000 r/min, B4 25 min, FIRKEF Briw
D(10 mmol/L Tris-HCl, pH?. 4, 100 mmol/L. NaCl, 3 mmol/L MgCl;, 10%H ), 3 000 1/
min, B4 10 min, MG HRETFBHH EO. 4 mmol/L NeCl+D)St, BiE FRsm10% 4
M. 25 mmol/L Hepes, PH7. 6, 40 mmol/L KC!, 0. 1 mmol/L EDTA, 1 mmol/L DTT,
1 mmol /L2 P I AL $L (Sigma) [t ACEF 6 h, MERELRKITS, —T0OCRFELER.
4. HS2 FHiks%E

VW& HS: FRE PUC, BN G812 543 M%), CsCl BRI EEREH
EcoRI #t BamHI(2R 57 i3 41 K541 2= 5 ) B4 41 HLLR KB AW, HEMNSK 732 bp,
5. HSz FEFat MM 2= (DIG)Y $Ri2 (£ R DIG Labeling and Detection Kit, Bochringer Mannheim

Biochemica)

IR 3 pg HS2 DNA, 100CaF#, RER TR, KKMARIEEY, DIG-dUTP K
6 4 B dUTP LI & Kilenow 8, 37°CIE 4 b, FIER NS M LiCl B K Z M 471089 15
Bf, 700 ZBEWEH, KT, BT 50 wl TE(pHS. 0) Mk 4 5
6. Southwestern Ef)sff4) 560! .

~E BURCHHIRYS SDS/15%-PAGE &%k A BEGHEBE NCE L, WHEH
BEH T B2 (0. 5 mol/L NaCl, 50 mmol/L Tris-HCL, pH7. 5, 6 % BEBE4- 45, 300 pg/ml &
fH DNA, 0. 1% R ™ 37°CRE 1h, RSO 1 ml 242 W (FR R A4 10 ud DIG 73
DNAYBESET 37CARIB | h., 5% 3 58 B b BT WEHE (0. 4 mol/L NaCl, 0. 04 mol/L MgCl,, 10
mmol/L Tris-HCl, pH?. SIFEER TIEME L, FEBHE 2 %,
7. HS2 DNA FIl 588 8 8 S W A S I 0 3|

71 BEERS HS: FARSSERM, DNA SHREBEOW AR R BSERY 204, F

REHE B & H 20 mmol/L Hepes, pH7. §, 60 mmol/L KCl, 1 mmol/L MgCl,, 0. 1 mmol/L
FDTA, 0.5 mmol/L DTT, 2 pg BSA, 4 ug #8385 DNA, rHRBARRESBRESR.
BRLAE 25°CE4T 10 min J5 IR A 1 pl(50 ng)HS2 B, BESETE 25°C FARHE 20 min SHA ] pl
RIS RSOV 0. 1% MM E<2: 1),



Wb B% M HERASEHNRSEREAOSHNRRERT D ANRREanERRRT - 381 -

J7.2 HS2 T8 3 22 &9 88 M1 (£ W DIG Labeling and Detection Kit), HS2-FEH B HE S WAk
C.5xTBE @ +£5 1 %R EE Rk 3~4 h EHBI NCHE, A 6xSSC K 5 mn,
BOCHKE 2 h, RIEBT 10 ml BIRRHSxSSC, 1%, 0. 1%+ ZRENMTFHMH,
0. 02%SDS, 100 pg/ml e sk &3 DNA, 68°CIRIB 1 h, B0 1 mi Z¢30H (B3 HW 110 pl
DIG 412 HS2 4 F 68 CIRE 6 h LI b, BB 2xSSC-0-1%SDS FERBEH, 2 (5 min/
D, 0. 1XSSC-0. 1%SDS F 68'C Wik 2 ¥ (15 min/¥K) . R3rLE R DIG 70 & Brak 7 i ad
B, BA AN, RXEHBE 2% BIE4 3 E 30 min, A —E EFE EREER
MM DIG H & (Anti-DIG-AP) £ 30 min, BERENECEHEFITTL2HRA.

&% R _
1 8RS LBARF D . 8441 MERF hemin % 54H{L B JE Ksez2 dHlRE P HS2 SR EOW
#H

AP % 48 & hemin % S8 /5 89 Ksez S E QR 20 pg 1 40 pg & SDS/15%-
PAGE #1134} B /5 # 17 Southwestern B B B 447 (R 1) P RAED . AL Ml 24
HHRE DIG {72/ HS2 e REAWED K, 4 F RS H%5 50 kD, 45 kD, 15 kD, 14 kD
12 kD, EBHEBR , Kss2 MERZ hemin 3 E 0GR B PR H BALA HS2 £/ E
H. H4 FR4 5% 50 kD, 45 kD, 18 kD, 15 kD, 14 kD it 12 kD, Wik&#% 369 Ksez 4158
EREY TR HEEORISREN. BT 2, FRHLH Keez MR ET 5L TEX
SHEBP T, BT ERT HS: 4 EARFHRNES K, RHEXRSHLEXAHS &
AFEATREE Kooz MM ER AR HEABRPS S5 THEQERNFTAHE MO H G
44k

3
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F 1 DIG {Rid# HS2 4F SRS E G RS 0 Southwest- B0 2 7 ] e S AR [E) 1 O Y &L 7 40 9A K B A I
e IR, AFIRARAIENBEEFESHEELR S5HS: FASAHERTAN S90S
HDIGiFCHMHS: S4B AR RFARR. B8], kIBRATEE. EEOREIRFER
255 E TR HS FAEAXWRANTS 3. 4 17 SR Ksez ML, 2), hemin R M
HRNHS FEEOAWHERR.L, 217 hemin 57 Kse2 IMIC, 4, SIRA RS, BEdhia
Ksez MBI, 3. ¢ 7. RBKXS Kooz BB L GG, 7). 8. b cHd YHS: BEHNS
By, 5, 667 ERARAT. B AEERRY . IxEEaEE=2 g
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2. Hemin %5 Kse2 #ifR51L4]. FHEARS HS: FIMAE S HNUATEER BT I

ATEIUELAKRASEHRL hemin FROUGHAN H2 HSEASREKS LR
BHARE, BRFERIEA LR MR E S RS 55 HS2 DNA TR R EBRW BN, 4R
Wi 2 FoR, TRABRRS. RALEARZEORS HS: FAKSEERNE S ank .
FEREI L 2 %5 Ksez MBS EAREBKE ARG, 0%, RHRAF M 1 REBRHA
BERNFN ], TTHRRRBEGNBESROREEREHEXE 2 P 6, 7). % hemin
HEROH Ko WREBTEOARFARELAFPHAERALLHIHERE(EH2H 4. 5, RS
HFH Ksez BB EORA S PRBSW 2, FBATBRRRPGHFFI@E 251, 2).8
RERMEE. Ksez AREAFH HS: FEFAUSEEF 2 MEF APER. EBEEN
BaZWEREES Kse2 FRTPHIAG, THERSTEREFEUEREEHE 2 6
3, HERHESFEMMEEXEARY LN, i TXE HS FABAMMI LR 4,
FEETERARSEN D . RGO HRD. BTN, ENESKESERRERE
MAMET BN LR L FRETEQRET.

iT w

WS EANFHRAHLBEREYESRNETHRRE. WARCABORERZEBT
£ R B L 4E 0 BRUS BRI — O AT A R R EF O ARR RS, N
EENEARKRT, BFaRAEESTRMGMRE SR HAENRE, CMBm
FARRERBEDITRAKECRRIENEA G RFEEAR, —ERINEANAETRRR
S BEEFARE O ERAN, aHRERMEFETHREQEERL. T BRES
ZEE NS T HS: FRARBNAMMARREQERZAMMETHR. EHEARK
ZFOZEHELARPERTHBRERATELEX"., ACRAZSEFRARXBYHRTF
GATAIL fil NF-E2 B 5B FHSHDEBH TRNLESESSREAEAHRERED,
MAXHMHEARRIE HS: 4 FAHRBER R+ ZTEHA AN THESERNNOR
i%, EefiL M T AR % RSED, FARAWHEF GATAL fit NF-E2 BB H
RACNREOBRARERAEHEEAR. HANFHAAREN, ERRESEHELRD
EHCHRPEXPRAETRBMEELRRDEARE TSR RETM HS: BAKE
80, AENNM S EMERRABE R T RS TRFAEZAERBESORRLE R 5T
FREGESY. B, HCHRARIMENKESERRKERWNET TN XEES
EHTEALTR.

AW HS2 FFF 732bp MR {E AR X E, LIHES Kooz HI 3L EN L Ml
S AL, FE0 R B T AR AHMEM A BESF . ML A, LMK b aasm
Bt p HS: AERE A ER., M Southwestern S B B 4510 IR L . 2 hemin S
&, Ksez R 27 &4 50 kD, 45 kD, 18 kD, 15 kD, 14 kD 1 12 kD 6949 HS2 &
5EA, ENSERT AR ABEE AR PIFE HS2 456 KA (50 kD, 45 kD,
15 kD, 14 kD A1 12 kDY A B R (L B, X {0 e A K L B JAT HS2 A B AR TR AN
EFHREOQEAREIFSLOARE AT LEXATEIRETF. ikt SRS H# 8K hemin
EFH Kse: HRBEAR - H: HSPNTBESARERP. RACABEESR-HS: &
PR EBRAL. A5 ES B ESA- US4 YHAR, #— SR PKse2 AIRES E XA
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—HEG S EATERM LML ARTHEUN HS B RO, H TREFEZSDHIH
ERMEFEORKEAIMNGEAR. RAMEORRENSR, ANMFEOREFEEREE
(HEMEARAR) S HS S4B HS-EORI &Y. Eit, SH5UARMLIREQE
EREMEREHEF. TROEXEMEHEXER AN HS: ERRERGAED, #Ed
RUERARVEHEFRES FREEREINBREHRERESBEGY. FREAELRIL

FIELLH R B KRk, 1111#3%89@&&@ cDNA 37 BE @ P 5548 53 CHUE. -
BCEE 1994—05 #F[E] 199406
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APPEARANCE OF SOME NOVEL PROTEINS BINDING
ENHANCER ELEMENT OF GLOBIN GENE (HS2)
DURING ERYTHROID TERMINAL DIFFERENTIATION

Wang Xin, Liu Pixu, Zhang Jingbo, Xue Shepu

(Lepartment af Cell Biolagy, Instrte of Basic Medical Sciences. Chinese Academy of Medical Sciences, Bejing)

Using digoxiginin labeled HS2 as a probe, we have performed Southwestern bok and gel re-
tardation analysis for determination of HS2 binding proteins in the nuclear extracts which isolated
from the intermediate and late erythroblasts of human fetal liver, and from the human ery-
throleukemia (Kse2) cells before and after hemin induction. The results indicated that HS2-bind-
g proteins with molecular weights of 12, 14, 18, 45, and 50 kD were detectable in the induced
differentiating cell nuclear extract. These proteins were also appeared in intermediate and late
erythroblasts at terminal differentiation stage , but were not observed in uninduced nuclear
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extract. Gel retardation analysis demonstrated that the pattern of bands generated by induced
and uninduced nuclear extract was distinctively different from each ather, but was identical 10
those from the intermediate and late erythreblasts of human fetal liver. These results indicated
that some nuclear proteins which were ouly expressed during terminal differentiation of erythroid
cells might interact with HS2 sequence directly of indirectly to form the HS2-protein multimeric

complexes and thus play an important role in the globin gene regulation and erythroid differentia-

f:on.

KEY WORDS Erythroid differentiation; Globin gene regulation; DNase 1| hypersensitive
site 2 (HS2); Erythroblast of human fetal liver; Human erythroleukernia cell (K562}
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R R AR B £ KX
E 8 (GAP-43) A ABAR AT X

(BEERAFARFERFETE. KK 630038 TER

H 40 AIEBBAF Wisar KR, (1210 HHIER
HE (25 SAZRABEBERTR RGN
REBRMS, 55 AAREHF &R G B8,
(35 AAHENMGREFARL, FETHNBHE
FH1od B CHERBMRNMAEMANNALE
# 0.8 pm, #& 5 mm, Hf 2 mm); 5 AR{GAHM
NRAREFEBH dFERNARARBER. W
ARMTEREEHEESRERANTH. AFE
BERBLS B THERNEEN. (45 AREQR
BE. s ARGREEENAR,. 588
MARMEN R, FHXATRAE e M ARMA. A
Boehringer 24 Al GAP-43 & ¥ HXE H (growth as-
sociated protein Y HCH Vector 208 ABC iL7H &4
SEEALFERS,

-3 )

ERKRERERE. BOHPBBEH GAP-43
BIERSTT, Bk LEER MR, ARRGAGE
HB WA BT X W, S adkd RmeR R
M. WGORER. S GBHAFABNERAR
ME B GAP-43 RO T D3, Wik/HRS
BEEHER BARERQZY, Ripiagn
ERRAREME. ABNRAEARTEREES, £
XHHERB R GAP-43 RIYER AN th 2 58
fEARE . B D BT S E NN
XS MR, 6 MK R E IR A AN
£, THABHN B ARBIEEYREIMA
RRNAMEREAN. '
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