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R GH Cpolycomb response element, PREJT?.
B PeC EHEAHE PREs ff R4 &R, 15T
A EREEE NS, BRIMANELE. FIERELLT
JUAHHLE: o DZ2EBBEEHNERE homeotic/
Hox BRI #5571MEX Y 8] PREs 454, 155 1% DNA
PrEfit e s M «“ RO G4, #HimE
ERFEREETHA DNA HERX; b RBER/ME
FOHERI MRS (R B & & (40 SWI-SNF) XJ 4%/ &
MES; . BEE TAFT &AW H FRET
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F-REIFEAE XEERABEERED PG EH
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E4-E7E PRE DA — R 0830 F L, XLEAr
SERAEZENTRE, EREEEAT, T L
i PRE AAF/ER.

2 hpe2 ZEFE AT B S

Polycomb (Pc) HFE Pec EEZKETH —
R, MA P 5H08 pc EEBEREZE. EfiS
BRI APe BEABF =MW, 80 4P . AP2M
hPAY). HPC1 EEA HPC2 & B 5 2R X
RE25%, EE&ECHEE 80%, v ATRIFEH
HEEFEPERHRETOBRE K. HPC2 M
HPC3 T2 MRIMEERITF & 32%, EFEHER
bR MR & R, FUEHIE 72%. hP2
ARV 1997 £/ Otte R, H 2K 45K
FHIA1677 bp, GCHESERIE6A4%, EMT

B AR 17425.3, @WIEH HPC2 EHEH 558
SFHEM (E 1). HPC2 () mRNA /KFTEEE A
ALAPREERERAKR, MEZT, EHREFRERE
mApEh&FEfe TR, 7K. 2h, o
B, ) BPEETSE AEHPEERIK W
HPC2 1 mRNA 7K F7E MR 40 B 5 o 0 = R T 52 B
. W HPC2 mRNA 75 A FREE U2-0S @i, Mz
SWARO AP E B FEE, ML Burkin KHEEE
Raji BAS AT A 4t B 40 B & oh L E Al A3, R
PESR A E A A HPC2 &£ —F SUMO  small
ubiquitin-related modifier) E3. SUMO #5247z &4
KiEthdy, HEGHUESEEEEA NG LS5
FAHML EEAEI P EEE = SUMO =444,
SUMO-1. SUMO-2. SUMQ-3. {2 H 81t R iF & iX
—MEMERGETEDRLNEERT, #A5
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&, FEWM CBP H)—MERBA A 2 AR
SUMO f£. fE{E 4 CtBP ) SUMO L £ FE
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PeG A L, MTIIEE A SUMO E2 BE &R S i,
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‘:F"I:;‘[m.
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ELNSKKHHQY QPHSKEGKPR PPGKSGKYYY QLNSKKHHPY QPDPKMYDLQ YQGGHKEAPS 180
PTCPDLGAKS HPPDKWAQGA GAKGYLGAVK PLAGAAGAPG KGSEKGPPNG MMPAPKEAVT 240
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EAGEPPSSLG VKPETPASAA VAVAAAAAPT TTAEKPPAEA QDEPAESLSE FKPFFGNITI 540
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Fig.1 Amino acid sequence of HPC2!2!
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EAOCEMET . 2DV A AR B
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Rat 1a A0 ( —FhalfT4ESH B F > P RIE, FLA
a4 B 2 I E-3F K i £ K anchorage-
independent growth >, T H7EXAM{E I T M IL&E
TR LSRRI comye IHERIA
SIA2E) Rat 1a 48 4 - JEHORA K —BY. &k
HHRIZ» HPC2 i E 5 & % FE F E2F
(elongation 2 factor)+ RB (retinoblastoma} Ll H
— I PeC EREAEEY, 5 RB-E2F b [A S
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FIAMERRFI A EAE A Ceyelin A) 7 ede? (cell
division control 20 #1/8 B F R WML A, E I,
TE HPC2 RARZHM T, BT il B sze b
K homeotic/Hox R FRIELIAL, AR < H
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development >« EZH2 {human homolog of enhancer of
Zeste2> F1YY1 (yin- yang transcription factor 13 =
T peG B 7 —HE HPC/HPH PeG E&1E, X
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HPH. BMI1 7 RING1 PU2E PeG EH (H 20, PG
EEPR LIXMZ E A E SRR R A A
N, BH K PeC EH E&EEI S DNA
G55 R H R P A A SN A — B RN,
NREZH PeG EEEAAEM DNA S H. BN
FI TR, Hid PHO (FEFLEI YY1 EEFE
) RAFEER DNA FRIZEMSHE, Ak
M PHO FTfE% S PRE R4S, AFBHEEHR
fth PeG BT PG ERE &K, EBER HAME
A RZHLPHO BEA 554 PeC ERRAMSEEH
By, LBEE TR HETY. A SCERIRE
MEL18 E A fEfF R4 & DNAT, EdR R A R
MEL18 & H B TE PRE L34EH A PG EHITH
R PeG HEHRMER . BERU, B PG EEE
RIS PRE #F R M4 &, H A 8B TR
.
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Fig.2 Composition of human polycomb-group complex
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B RBHFR KM, TICRERNERERS,
hPe2 46t 5—F E4 DNA B EHHNASE SR
BB B B Chistone lysine methyltransferase »
HMTase) SUV39HI fmaftahie, WME5N T PeG
BEEAESRS DNA JFF2 B 4E. HPC2
5 8UV39H1 F&E i BT HPC2 §9 CBD 4 #1H
A COOH &R F— KB, 1Ml SUV39HL CA1H
BRI, — R M31/HPIR (AR HP1 EE
TARMREY > RERNADNEEmEER
S, n— I EEFELET. BRAEAHE
B B HLVE ME O R B8 SET 45 #2570 HpC2
56 HIERAT B SUVIOHI 24 i B 30 L Bt 45T A 2
R, HAMERIL, I ERIE SUVIOHL 7] B
M HPC2 DL K Hofth B HPC1 A4MBT# HPC/HPH
PeGC EEE SRBURTEZ N BIEN . {# HPC/HPH
PeC EHE &M, ERARDERMETES RN
ERMSRER K 112, PLR 1q12-like B35 2240
RIEE SRR, SR A — - B Z R
RAEE H3-Ko fIH A, 14 FRIE SET 44
BER REHAEQ-MARHERBEEEN
SUV39H1 B, st AF HEL Bl AR4k, it 38,
HMTase ¥} iX# HPC/HPH Pec B &1E# WA IL
ZURHEEFEZEERH, F H BRI Hela 4 AL
FU208 AH AP LRI TIXF A EER
HMTase &P, B ELHEN HPC2 F1 SUV3OHL % PeG
A S H G AN ELR AR RAE S T ¥ 2 1E AL
46 SUV39HI 5 HPC2 RARF RS S, AlEH—
MAMMED (X1q2> FREHE]S SUV3HI
5 hPe2 BE 1912 B 1q12-like JeBfRfT . BHH
SUV30OHI FTELAEH H3-KO N EEERA, TRE
—HEREALLLE, SUV3OHL SAEARIT A4 Ak gk

LRI R E, 1 112 A1 1q12-like 4% AARLL A
LH H3-K9 HEALEIBEE XA LMEN— S, R’
S22 HPC2 FAHE A HPC/HPH PeGC EEHE. —
BE —REHEMTRLE, HPC2 FEAhH) HPC/
HPH PcG EAMITEME R S E. L%
K 1g12H3-K9 FH B4 AL SSF HPC/HPH PeG HHEH
R ESE LS, SUV3OHL s ANE BB B
B, HW HPC/HPH PeG E B B &REL EMHHLE
SHEREEE P EMEIER (B 3.

Fig. 3 Model describing the interaction between SUV39H1
and HPC2 protein™!
B3 HPC2 5 SUV39HL 4 &8 Eh
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5 S5HAPC2 HEFRMERR

BT HPC2 TF PeC EAFIRPHEEML D AH
7E HPC/HPH PeG H & 455 B 2 10 R 3R 1E H.
HPC2 SRS SR AN EM, HMAXTRE
WHEEE. E &I HPC2 AT A LLA1 RINGI %
PG EEAEIER, WS LA 2 4 & 5 R
MEAEH, PR AWHNAE CGBP. kyoT HALL
K dinG-CP2 EE B &4
5.1 CtBP

CtBP 7] Li43 4 CiBP1 #1 CtBP2 P25, Fx I 1F
i B 20 250 408 i DA R A J I PS4 B DA AN, B9 2E CLBP
HEEAEFHRMEFRIEACTHAY, HEMEA
AMPPAHRNREFED SN ™. EHR
HEomP1 A2 B E s RRFEEN F1A BEAHR
HEmREid &, MMAHIS E1A EQ SR L%
WL MR R T QR SREF AT LRI, CiBP EH
BEFN HPC2 R fE LTI, #H4r CiBP & HF HPC2
KFEEMNTR—BRE, iF i EFHREERE
FIRE . TFIFE CBP RO SRR FYE M o] LA AR 50
Pair-rule 77 BX & H Hairy, BA M gap WEE H
Knirps, SFI8E [ Snail FEEFLIMHEOL S,
MITHEM, HPC2 A S M EENH IR EE
CiBP FWHRIMEERN S5, HPC2 5 CGBP &
I R EREmP— 86 TR ERAMNE
F. CiBP MR R EH 3 M52 NAD-K# 6] D-
AR ERERN - RENEBEEA & EREN NS
fil. R EREEmERLL 3 TN
FREWEMERRA RS HPC2 454, A
CtBP1 ZJa], CiBP2 Z[a] L B CiBP1 1 CiBP2 2. 1A]
e R R BRI M AR, A RelZEEE
SENSHEELE = MEERESHE. 15X
NARE, LI GBP 5 LexA RIS EEMES.
FI A A0 5 B e AR BEAS W ) HL B AT IR ek
FoG vk, T HLITEI R hpe H E I A,
AHILAEM CBP EA —M MR ER, BiXS
HPC2 454, LLAIT HPC2 % FE3E [F £ 40 6 15 A.
MIMAATHEREHPR RO 6-AEBETF AR
TELNEESE & CBP B, HPC2 M EFERIEHN
e A ZH N REW, R EHEER
M. &\ ME, GBP 5 HPC2 W LA MU
( mixed-lineage leukemia) 3 [E & &N EREE 1
CXXC K4 &, FrI#E5 BMI-1 A HDAC1 — 42
PRGNS AR, A0SR My H R EI Thee s £03%

Jlﬁzf23].
HPC2 &8,
R FR)E.
5.2 KyoT &H

KyoT s —H A KyoT BF4%, &8 LIM 454
I (Lin-1, Isl-1 1 Mecl3 domain) #EHM (LIM
BHERNSGEEM-EAMZAIRNH—ER
BRRERH™. BRRAZLE RN, Kyl Al
LS # R E T RBP-] ARE{EN, H40H RBP-] I+ 5
W8, RBP-J & Notch 5 5B B — M E
HWEH, A LORAF L GRFRE C/TCTCGGAA
FFHI, MR % R AR 95 3 IR B 3R 08 DA R 4 B
1. KyoT FEDIE 13 A [F1 39 4 77 3070 A B A AN R e
A KyoT1 1 KyoT2. KyoT2 ¥~ LIM 4 #k5
KyoT1 AL HTER Eim b - LIM &5k, E%
17— RBP-J] #&4. KyoT2 JEiL5 Notchl % EB
WEZ LR 2 (Epstein-Barr virus nuclear antigen2 .,
EBNA2> 34 &5& RBP-J MM HIF R, LA
B, LIM &#E A4S T KyoT 5 RINGI #E H (48
HFR, A5 HPC2 RIREmel KM EF
™1, B Noteh 5 58I S PeG H KA BRAFTE
AR, M KyoT & E B RIENELR i
FiE 2 RIEA.
5.3 dinG-CP2 &K

grainyhead-like B 77 2 & — 1 1A 7 R0 AL {4
BB FHAFERF. MAEAEEE =5 gainyhead-
like Z% Wk = E R R B & H, 20 5) % 5 LBP-la
{leader-binding protein-1a >, CP2 ¢ Caat binding
protein 23 F1LBP-O =¥ EH M. CP2 A LLEAE
R RR N B2 A (stage selector protein
HRIFEEEY (heteromeric complex ) B E5T
BORMAERERERZE, R CRIEZ5TE
M 2=4 Cinterleukin 4, TL4Y. BT 8-S R ES
LA KRR T & B 2 50 F R 4B B AR5 DinG
EEENEREN (ring finger), BT PeG EHH
Fhf— R, BRAI, TWwEA dinG EEHH
AR IS CP2 SR ITTERE ST, M
CP2-IRH B0 ¥ &, 1 HPC2 AT Dfs 5 Mk dh 4R M
dinG-CP2 EEWRITBA, EFERLEYERX
BANEAERE. DinG-CP2 M4 &® i+ 43R5,
dinG F1 CP2 AR () S0ERIEY) dring F grh 2 (8147
TRt TEARLH S E T LA dring-grh
BaY, MGEEFNFRE MEREEREEY
B, orh MEHEZEERE X—WRERT.

X—REEREESILEEL THKX CGBP Al 5
FU[E HPC2 % B 403 FE 7= A 6 5
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PeG HE ] BERT DL R B M3 R 5 801R = ot
}Fﬁéjﬂ:é.[sj_

6 & E

AR BR R E A H R RS ER DR AT
MRS, (Hd THERRE SRR 7%,
Fmidt RS, PG HEFEZF T 0L BRIt 27
FHEMAET, DURAMBEENEE. S, R
FEGIETAER JRERMEH. EERTER
BEXMEPGC EERERDEEORGHENEL
WIEEmER L, AX—A R, EFEANN
BEFRFRFFER T EHFAR HPC2 £ PG EH
FEPHMEERR, BEAFZMERAGeR, 1S
HihZMESERERSS, FAC KN HPC2 &
E5 Notch F 5 EEAE—FEKER. X PeCc EAN
EAL. ML FEATR, AMUFBTESR
PG HE K EORFEKR/I2 MG EE A HIFEN
Hil, AT EERI PG B E F kS HAhE 5B
FIBL A, BIFHURM IR B 5 51 .
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Recent Advances in The Studies of hpc2*®

TANG Jing, LIU Jing-Hua, JIANG Yong™
( Department of Pathophysiology and Key Laboratory of Functional Proteomics of Guangdong Provinee,
The Southern Medical University, Guangzhou 510515, China)

Abstract The individual’s embryogenesis, cellular proliferation and differentiation are precisely regulated by
various kinds of genes in a time-dependent manner. PcG family is a group of the most important genes that related
to system development. HPC2 protein which is encoded by a critical PcG genes hpc2, associates with other PcG
proteins, such as HPH, BMI-1 as well as RING1 and constitutes HPC/HPH PeG complex to maintain the repressed
state. of homeotic gene, so that it can regulate the body development, cellular proliferation and directional
differentiation. Furthermeore, HPC2 has also been found to interact with some other proteins, suggesting that HPC2
may possess some other functions. Therefore, further study of Apc2 is not only helpful to the understanding of the
mechanism of biological action of PeG proteins and expanding of the knowledge on the regulation of gene
expression, but alse beneficial to the discovery of potential relationship between PcG family and other signal

transduction pathways for better understanding of the cellular signal transduction network.
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