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Advance in the Research of Human Erythro-
poietin Receptor. Dong
Chen , Hua Zichun ( Department of Biochemi-

Wang Shaoxiong,

stryy Nanjing University, Nanjing 210093,
China).
Abstract
(hEPOR) is a transmembrane protein which

Human erythropoietin receptor

located in the surface of the relatively mature
erythroid progenitor cells. It can promote the
viability, proliferation and differentiation of
the cells by specifically binding to erythropoi-
etin (EPO), in which process the hEPOR it-

self and some other proteins will be phospho-

rylated. There are some conserved domains in
hEPOR which is adapted to its function. The
amino acid sequence of the human EPOR is
82% identical to that of the mouse protein.
The EPOR can be constitutively activated by a
single R129C mutation or binding to a special
protein. It is also closely related to many
blood diseases such as erythroleukemia.

Key words human erythropoietin receptor
(hEPOR), erythroid cell, cytokine receptor
superfamily, transmembrane single transduc-

tion, erythroleukemia

SRR B BRI RE BN

EhiE

AER

LK FEYBESHEARR, LM 310027)

BE HAMEZABRER -REFRAEHAET, MRNARABM IHRMOELFEAREEM
RNA BE8F 1 #3098k RNA ZENFERANFEZETIER. KX RNA pol 1 #RMEH
RAEEOEZENE, HXEARE, #ML, ME/REZRL, B4, 5E/ABENETH
EMNFERECEH, BEMFERNTHIFrEEFEMNRER. HEMBEX RNA pol [ HFKEHEKHT
1E R A R B (9 2 32 A IL S ACERC & 89 M0E P 2 B RTOT 5T S

E3 ]

EAMEERTHARNYIFREZE (&
Ko A ZE), AR ERE K RE, X4
RAE,.HEMAEBRIEEEEENHTIERA.
ZHZAEEHEE, TEANMF. EEXREHR
— S IE R M BRI MR IR R Z RN E
ERFIISLANEEAMEZEREERENR
B, FEREHLPMEREGH, BHAASE
iR g L EpHARE TR, MR T &
M E ZEHFIE (steroid hormone recepter su-
perfamily, SHRS). ZBZE KM AL KK
WMEZE (GR), ZHEZK (PR), HERHK
Rz (MR), BEHMERZE (AR), BEEX

BAMRZEAREK, 5088, E/AEEER, LT

f& (ER). 4 & D3 %4 (VDR), FURER#E
ZH (TRa, B). RAMHAMZHE (RAR«, B,
V). MEK X 2K RXRa, B, V)., BiEME
24k (ECROYM. ENEEAIH Lo A AN
#, BREXRBFSHRAFRETF. EFEXAH
AZEREFSHERTH DNA S8 B AR
B, MAREF, FEHRNLME cDNA TEH#
T, RRFE5XBRERRHEXHEL
B, ERERIISZEHRE, BFAMIL
Z{k (orphan recepter). HREXILHIILE
{£%& EAR-1. EAR-2, COUP, ERR-1, ERR-
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2. HNF4, TAILLESS, SEVEN-UP, E75 A,
B, ULTRASPILRACLE, KNRIPS, KNRIPS-
RELATED, FTZ-F1, EMBRGONIC GONOD
FOLUWRT RO TRZEREANSEHESY
BB, MERETHERZEGIMILZ =
FRZENN A FEHRIR. FXGHEERN
I BRI R.

1 HERR2EBRENHSHTIER

SHRS HF=A &AM 4#HE: N 3% (A/B)
BEF X, i C K& DNA &858 (DNA
binding domain),C %% E R B & 454 (hor-

mone binding domain)™. R 1.
H:N| A/B Cl|D E O0O0OH
MRGE
— DNA% &
_ —_— HEWE
— L2222 A
—_— t 214
E— Hspt:

1 HeEARIBHEERENSHNSIHEER

a. Bk C X DNA 454 K 66 5%
68 MEEMMN, BARENRTE EHE
DRZABHEW, BARRT TFNA RgEE,
BH _XCysH5In"" BE X - ANEEEWN
CIl, Ct REREREE: C1 §FiKiEE R
B, UTHN =1 EER N RN S DNA
FHUBEL S, REREANEERN THF
FIMFERYE. CIESHEEER, 5SDNAE
ERE-BRMEAESFREL S, EREZES
MEARNTHEEHER. SRS EE
MBHHEEHE. b. BRC XK D XEF—E 40
MREBELGWTIAEFEMES. o RER
HEX B E 4% & X, xR, f1220—2504%
RAERBEWR, AUELES, “%1k, Hsp70/90
Ze, HRMEFLZESE. d. EE% A/BHA
TEXHERERARSKERENE. EEZEK

B AN HERMERZ— (B—TMMIFERK), B
EaBEEER L Gln, Pro. B4b, FHEZE
FEHMTEA (soform) WX FIFAETH N &x/F
PipER. BWEARARYLRPAREE N i
FRRARFE—HEMARE M, LR
EXRFEREAFRMEER, BREAWSHEAE
EFRFEENE L.

2 SHRS ¥} RNA pol | R HNEE TS

BT, FREEHTERBEAOVEH, 2
K2 ¥ETF RNA pol 1 HFWERREN
HIBFFE, XF RNA pol | #F#y rRNA EHH
YRR (RE30.

2.1 SEHERRENIFL
2.1.1 MERSEEHRKRREED (Hsp) HHEH
HEE SR CWE REMEMIIEE, EXA
FREZVFKEERER, EPREKERELSS
¥, [ E R=REMH ERITEFHTEN
EX#Z5. ERB-MMTFUHEEENLESH
Wz A, EAMMAEN X & %S4
BEAEREWHER. XELEANLE SRTME
BERMERNENERREFEBINEE. I
AR734 {iify Arg FA M Glu, TR488 fii# Pro
AW His 8, RSB THRELE ST E
%. HERBLEKRHS SHEEEZEEERAER
SWMELEEZR, &LF Hsp EEEARE. H
F Hsp W4 &, FZEEQLTIEFERS,
(REEFEL ik, RBES5 DNA 4546). —H*
KEB-Hp EEMEHMERLE S, SHHEX
A%, Hsp M5, Sk R4k, B¢8ML, M5 &
HiEE XA E DNA F— R ENE T
% (hormone response elements, HREs) f 7/
HES, FEASSHEHZETFHEIER, #
P EE P ¥IE. Hsp EHEAMEREXH
REERTH0NMNELAMEAERE. HATRRE
¥(F Hsp (Hsp90, Hsp70, Hsp50—59 %) wf
5Z&KEE MAPRZSESHE Hp 5
Hsp70 ZF#HKZEB B — 1 KHY 8S
HEW,#E _HMBEBIERE,Hsp9o £F
Hsp70™). BR, 5 ERKEMEZK (B
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GR. MR fItE ¥ E3%Z k) X, RAR. TR &
FR—EE, EfIRE Hsp BEHL A, XTHE
5RAR I TR U EHEEH X MELS,
Hsp 9 % B 38 A 2 iR G fy W B RT3 2
----- B E BT B BF 3T S0 L2 BRI A
T o Bk = MR 45 & B GR RELEMIPE #5
fLEE ST, HIEEILH 65 E ORI
L 9 SR B AR 2L,

2.1.2 ZHBRE MEFSIERBRLE
S 5 ShMIE IR MEN S E-MELS
Y B BHE 55 cAMP {5 B3 B 17 7E IE A 4 1E
L HEREILFRRERRLE5S
IEAL B RR AL 18 2 M M) R B RMIEX 5
AR SREHNSS BrHHREREN, 2
BRI R EEMESHRE S5 DNA 44
25, & 5HIERREE 4. TG LR
&, I cAMP (X#i EEMEE A, BERED
WEE, Ca /EHERKBMNEBSSE T A%
BB, (HRFRARIERE—
FORED S B AR Al AL 3 T M X R B T R
B MR AL 7E 7 1 A 5 0 2 TR 0 S A P A 1 AT Y
X2,

2.1.3 [E/RE_BH HEBEZEEX
W ERE T, oL RE RN
X5 DNA WRIXEWES, AE_BKS
DNA Ak EEEaMESHRES
W, CERAMA AT CHME K, #
SRR AR AR, RERR BE, W
FIEHAKRE, BH R hRESRNIEE
ERMLENRY — RENHREH, BT
R _REZ o, ERRFZH R EE T
RREE-REFATEENEYEE L. W
RARa fl TRBEEFE L H HE — B &™), RARa-
TRERE _BAEBESHERBER N TH
(TRE) 456G, "IEIEBH|H LR R %,
HATZ XA LR R IE B A 2% RARa fl
TRE — F 3% 4 T 2 #F ik g 8 b — R B
HFOFHRATIE. B RE BEkYy
& RXR g —FR AR 43 5|5 VDR, TR,
RAR ERFE -RED. XERE -RES

B—-ZHEMRE_REME, BREFAEDY
DNA ¥#fI#%. X4 d RXR 5 RAR. VDR, TR
MR E_RBERIAEICRT BERFAE
RIGERFRE FATE. 0 RAR-RXR B
“EREWEN RXR B A RXR #F 8
A ERBIE, HEEES RAR RN THKIE
RAR S W EEER. 2451, AREH
RXREESE GREMBPE Rk, MERES
RXR a7 B & RAR, VDR, TR f8IF
HEFHNATERX, HXERE_REANE
BEEHEATHERIBHEELZENEHR
HH k.
2.1.4 A BEMBEZES DNA
FRRTIR. 7EGR. AR, MR, PR Zf§ DNA %
SEMBEER— SN EEBYRTES,
BAGHMGESHIER™. ERESGHEZH,
¥HERS Hsp &4, ZESHER, BEE
B2 )G, Hsp BE, ZE5 A KEER. BRB
BIRIER T GR FEM THMRE 4, HAE
BHEZEFEMTES, UEFERHEFRS
neEEES, MAREMESHRUINEEE X
HARBEE.
2.2 SHRS MR EHEKER
2.2.1 HENEITH (hormone response ele-
ments, HREs) SEHEHIELS, 75 DNA
ZEEBREERFE P REN, @EE DNA
FEHHZRSE LS N HRE. 2l +2
MNREMHBRY —PNEFES, HPH 3 EE
T E TS, HRF EEHFEF S MEDN,
I ZHBFBRMNY. B\ HRE 89)F5R
[@, "4 A,
GREZ ; GAACAnnnTGTTC
(ARE, PRE, MRE, GER)
ERE% ; AGGTCAnnnTGACCT
(ERE)
TER2 ; AGGTCATGACCT
(RAR, VDR, TRE)
COUP GTGTCAAAGGTCA

[[]—28 HRE #, BT F3# A EE, B
HRE M S MR GEQFEARBEENR
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YRR, TEEN, XN EREY
BEEFSFRENMESZIARNERENER
BRI, ATEEZEREAEROZHEE.
H+44# HRE #9# D14, HRE 4z K8 b
TX. H4%, TR B4 & ERE, {ERBERMME
R, REMELRETEETHNESS5.
2.2.2 SHEHFHETFERAKE®RR &
MESZKEHRE &84 G REERHEFK
X, EUMMEEHEFEFIERARRARR.
7E RNA pol II B EFH § 5 3)F R BRI BUR 8
B &%) (initiation complex) W& FE A REF
(BFE RNApol T MM AE L BHEHRE T
TFID, TFuB, TFIF. TFIE. TFUH. TFIJ
%) BRU—F#ENIRFERE Y. TFID
M —HA DNA FRIFRE MW EER
F. TFID &4%5 TATA 844, TFIBES
TFID-DNA ES8YHEERER —1FE, R
J§5 RNA pol 1 44, TFIF. TFUE, TFIH,
TFI] #BELES LE, FH—1TEBEEEY.
BHMRAFEEFEFAERATELSRRES
TFID fEH, #"ES DNA M454, AmiET
FREED. W TFIB BEBE SYIERMR
HEE R, ERFHEPE—-AFOEH. BE
ERAZELA=MEERRZEERERR
(ER. PR, COUP) k5 TFIIB H¥4/EH, 3%
5 TFIB M4 S M FRERE X
el XYRER B FREEHS HRE, TFID
5 TATA EM4SHART2RE, TFIBH
ZETEXIERTFSENSENRRTHES
FORREE. EX—REMESYERM E RNA
polll, TFIF, E, H. ] ¥#i#t— 44, 3%
TRERNSKFOHER (E 2.

%45 TFIBERAURREZEELC R
E RWHRIEERX, M5 N mMFEREERET
XM, X E5ZAFREEX RS X B HE
B—HH. NmMEREERTESHENT
REF (0 TFID) fER, —3& R {2 s x i
HHSE RAEITHRERTFR LN,
TFIB 5% 4AEZHMERAEEEN. HERF
ZHIENNFEREEH (adapter, XFRH coac-

tivator, madiator, bridging protein) B &
el Ef1EHH T DNA GE0LE, T
FEEAERFETFSHREERZRNMEEE
A, BEERRRXRET, BEEQRTESSY
MUEEREFERERERAFRFENRRET
(I AR 2% 2 B LT EAEE
MW EREMATEANTE. RERIAES %
RERLGHRRETRT TFIB 245, &F
NF1, SP1, CP1. OTF #1 NAF &8, #3555
HFREHN TATA R LB SEBMAE S
FIMESHWBEHRFEF. BENIT6ES SEKER
% C o E RWFHFHIEX/ER, W NAF 7]
5 VDR W E K — P LEWBAHER, &
MEZEFHTEES N R REIERER. X
BHF—FEARESFENERGESWIEA,
—FEAESZEREER, NMERERE
FEMHRBEIRPREEH.

HRE I TATA

D

HRE TATA

BRERL &S
2 4 3
& . EF J
/
- B B
~Ad " 0
D D D | p]] —H
TATA TATA TATA mRNA

M2 HEARREPIRROTENLS
HRE: ¥R W T4, TATA: TATA&; R: %
h¥ERESY; A.B. D, E. F, H, J: TFIA,
TFIB, TFID, TFIE, TFHF, TFIiJ, TFiH;

Ad: #ESEH; pol II: RNA B4E 1.

2.2.3 HMEWMBIAYT SHRS AMUAEXTER
HRRFEEAYIER, THEEMEEEEAE
pEEF, BAATER. RC2EFESERY
WYX EAKKX AR ITH (negative hor-
mone response elements, nHRE)™ 2, {14

75 £ 5% 88 HRE F AR, WEAR
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(prolactin) ZEHE ) nGRE M /A8 E N
GRE. ZEAR[EH nHRE 2 [8]1& % B B /Y 7] I8
¥£, H nHRE 5% k#y3E &k HRE K.
Diamond M2 & A E E (proliferin) %
B & nGRE 5 AP-1 U 5 E®, ZUKRE S
fos-jun Z R A jun [ I — 3 Bl A ¥ 38 §%
. H7E GR #BIEHIH L T HFH R AL T &k,
BUER GR M jun FIE - REFFaT, HRHE
& » BUE R GR 1 jun-fos R R FHFFRT N
MR, FHILSYRRT —AY fos/
jun B ELH. 55F —%% nGRE ¥ 5 AP-2 i &
HE AP fiE4AEFHEAMP FS5ERE
F{ CREB. Oro S BB EAMEREN «
TREEFMFEFZMHEB T GR MY CHERSE
MM RIS, §i# T CREBMEZS,
{H GR XIS JFEE I (collagenase 1) EE # 7 iF
FHLH S LARAWES AR, BREREENE
HFHPARELEGRE, MIEW GR WAEES
DNA &4, M EIEAR-EERZ MM
HERERERG RATY,GR W DNA L EKX
5 jun B F) DNA S KB REREE
EAHEFRAEREEEESD, NmmE T
fos-jun IEHEE SHMER, R&ME TEEY
Bk, NERMEAEERS, X ERE E
B LS, ER i) DNA 45 X8 63 4
FEMESFERER Pic | A6 5 1E M T H
R, MEXRTHEERKENM POMC BH, ¥
RBEXM TSHREEAKHATHHRELERRE
REASHEH#ZE FHHEBEWEESFHNE
ARZMPEEREETSEENY. FKE
A& R T AN RIETA{UIE DNA 8 EH
it & B RN T4 2 (a8 40 B B R SR b i AT
=%, ME—TEEMRECEFHEERNE
HRp .

3 E4MEN rRNA EEE RN

BREE 20 ZFARERA T ERM
7 BB TE AR P9 B A1 (2 2 /S BURF BE o R
RNA AT & M, {525 RNA pol 1 EH
IR HL A AH L, A ¢ B R WHR X RNA pol |

REFNEEREERE TR

EWMERAS S, BERMRIZEAE
EHHERERT RASEHL ERKERAE
FRIXFIH ER S — A% RNA pol 1
HEAHRBE LT EERFEFTFI1C
XM, 4kt TR IC HF=RKBREMR, EFR
RE,FEUEFAREEREEN TFIC 4
F. B EERANEREH T TF ICHEM
WL ERIEER R RBE.

HRIH X8 5 R M K % rDNA #3789 1F
BEEEHELIHZEN SN AERE. 7 1DNA
EZEHETRBEE—MRTFFF, 5GRE,
PRE £ AFRESE XEFFIEERELES
GR PR, HEFZ& HH HRE K& %, Hixs
#5146 GR, PR 5 RNA pol I BARMFFH
R EHEEFFEREM.

BT Jacob %8 X & BUME B2 I & % rDNA
RO AET S — M AR RNA pol [ #
FHEFAEE, ALV EIBFY, ERRE5EFREY
X# 5 GRE RIBEHNRTFFINTESNES.
EIBF BER_-B&Ek, —XZHRBEMHNITFEH
72 000—79 000, B —2%& % 85 000—89 000. —
FERBENBERHEAGREVLTEY, AT
72 000—79 000 W EKEE 4GS /1 E 3. E1BF
W &REES GR AMX. BHHIAENLH
BiEN %S EIBF #ER4$M DNA 45,
FESEOR-ZEARZEMHEIER, m2H&K
5 EIBF i EEH EE#H—EHRZ F.

4 FLJLREFHHESEEHL G

P8 JL32 4K (orphan recepter) R H 45 5 —
MBS A K2 RAEN, BREBREE, &
RENEARPHTIEE ZIIEANNTZH%
.

O’ malley TR ZEVEEFRTXHTEM
TAE. SR ILZ A ] REFE R N RCHE. X
BHRRERARE TENERESRAHEERAF
By, HIRAKREBI K, HERBPX
ERT A —REEEREBREYRA. B8R
P CHRHMELEESR. XEREECNEAER
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BIERThEE, (EIHFREREKHELY.

1991 4, R MWILZE & Z —# COUP REH
Wi Z ERERKED. TRET IR &R
B ZERSHEBRZESS, ME—RIIBRR
LRBEELY , &Y COUP BRILNTT S HE
WS, TERA B E B R RRA —4
Aotk , 12— MR SR R A 5 A (R B A 3K
ER. XREIET M BIREREEHRAER
HABERZGERERRBRELEKHELE?

B, #— R AL M A
32k (nPR. ER, VDR) HEEZER AR
A9 18 5L T B RS2 AR BB AR (2 B ) BOTE S T
HX—dRt2EdsmRIELaAY, AR
okadaic acid (—FrsREBERRILAMGIFD BEINH
XFER . FE, AECEULMEAEERR
RHREHRLERRE, BRAESPULHEZ &
WM IEX RN, XBEERNFE—FB
& T EEGAKRYE B FRREZ A H X
(crosstalking) F{h[FE|.

& LAriR, SHRSYEN—KBEFFEERT
MEXFEZETFEENSF, ENBIEUR
xof W B R A MR ST O R B DL B e
HE, ZPIZHERORERIEE. MILZEER
HB¥ENEEI A LEARE %
BB ZEE “XE” (crosstalking) H T F iy
AR HETX ZEEOMHE, EOAR/EAR
Z (8] B A VR A DA B S 2 O 0 s e 6 4
FHE, ESHRSERZEHELRROME.MN
F 43 1 BR A .
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Mechanism of Gene Expression Regulated by
Steroid Hormone Receptor Superfamily. Mao
Junhao, Lu Zhiliang (Department of Biologi-
cal Science and Technology, Zhejiang Univer-
sityy Hangzhou 310027, China).

Abstract
family is a kind of gene trans-acting factors
both RNA pol I -directed
rRNA transcription and RNA pol Il-directed

Steroid hormone receptor super-

and modulates

transcription. The melocular pathway of RNA
pol Il-directed transcription regulated by the
superfamily includes the binding of ligand,
dissociation - of relative proteins, receptor
phosphorylation, homo/hetero-dimerization,
nuclear localization and interaction with posi-
tive or negative hormone response elements
and related transcriptional proteins. As a re-
sult, the specific target gene is activated or re-
pressed. Now more studies focus on the acti-
vating mechanism of some classic receptors
and orphan receptors with or without ligand,
as well as their regulations on specific gene
transcription.
Key words steroid hormone receptor super-
family, structure and function domain, posi-
tive or negative gene regulation, orphan re-

ceptor



