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1. —F2BEEEZM - ACCRAMEXER 9.5, HEMEETFEEAHE: SEQ ID NO: 2
Firtha&ERFINER. RELZRNBERE. XUWBTEY.
2. WMRAERITRENEK, EBEETFHREIR. XUORTEANWELES
A A% L SEQ ID NO: 2 Framth BB F 5 D 95%49 40 8] M4 .
3. A ER2LPTANE K, HBEETFEELEEA SEQ ID NO: 2 fr A3
BRIFF £ K.
b MO BENERER, REEETHAS B TR E TH S W —

(a) %A FL7A SEQ ID NO:2 i R EABMF AW E AL K B, X4, f4

M %R

(b) 5288 (a) HANEHET®; &

(c) 5 (a) & (b)) HED THEMYZHE TR,
5. WHRMERITANZEER, B AEETHRSM T BRE %D EAH SEQ

IDNO:2 R AR EBRFINAEHTE,

6. WAMEK A FTRNEGER, HEEETFHREL B ERNFH4 44 SEQID
NO: 1 9 2108-2368 { By ¥ 5= SEQ ID NO: 1 ¥ 1-2665 fL iy F 7).
. —HEANEI R RNEARE, EREETFEEZHNNER 4-6 F oy
—BABRAREBHERE RN, RERBHEF AR R R E 4 KK,
8. —MEHNBLIEHRABEIRNE T AN, BB MAEFEL%E TT5
— R IE X 40 M

(a) ARMEXR THANEAEALENB LI EIE, &

®) ABMERA6CFHE-—RANERF AL BT RENILEINEINE.
9. —MEAAACRIMEREE 9.5 ERH L REBE&FE, EREETHEAY
4

(@) ARZACCRAEXRET 9.5 44T, RANMNER S A TRLEE
41

D) AEFRWTHEHEAACRIMAES 9.5 EB KL B,
10, —MEE5FKELNTE, EREETHANAREEACCRIEEEHI.S
il R RN
11, —RBUBHTERBER D RLEHLEY, HBEAETENRHEN. L.
RMEAWBACCREMRES 9.5 HFMNLEY.
12 wAH ER 11 FrReyhédy, EBAEATERSEQ ID NO: 1 iRt ¥
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3. —MAAER et ey, AR EETHRALEWR TR A CCRY
HREYE 9.5 FEA. RINE®RNF .

4, —FMEMNESHHER I3 FHE AN ERFTRSF R RGRRRER DR
Wik, AREETEAELNF RS KUK EE, RARWNHFR L KA TEE,
BERMNEBHBRFIRFI ARSI RRLEREFERTORTRE .

15, wAAER I-3FHE—RANERFRS KA, EREETERLA TR
#ACCRAMXEE 9.5 MAERM. B, BHALMEA; RE2HFREX
EE R,

16, AXAER 4-6 PHE—RAERFTLABRLSFHLA, EBELETEE
AR THR RN, REEARHATRIRNE, HFHA THEXRS
BT

17, WA ER1-6 R 11 FHE-RAERFTRHER. FHERIMEHE
MR, AREETRFAZK. SHHFBRBALHEND. BFA. FHRMNBIHA
UEZEARFNEEHF LT BIHEREREADHRATEA CCR4 X EH
9.5 REMRMRRNGWAET.

18, WA ER1-6 R I1PHE—RABXFLNSK. SHERINEDHE
., RREETHERSK. #HHERIMEMBEA T BT o TRME, IR
B, HIVR R REBRBRELRENEH.
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—MPFHER——ACCRA B XEE .S HRLEAMNEMRNLIEER

ALABTEMBEARGE, RANH, REAHRT —MHH B EK—— A CCR4
HMXEH .S, UWRGBEFRNERERFI. RXARSRUEBFG NS
FA B 8 4 07 % A LA

BRAMEBE T HWHEES (CCR4) R—MAEYEKASRFENETALEY,
BRERAMKS TEESY, ETUBMRSEFHRE,

MR kI, RE CCR4 #1544 T DNA, (BB &L dEE ¥ M DNA £ & 3 8
HAEETNRGKERISE, SHMHFTATETHL, CCRAZZHHEA T .
ERAMEFRAESEEF, —PRAGEAXN, B2 F - NERLARE-
REARWEHNK, RERZFEVAENPRAANERETHREANENE+HH
B, HFREH, WCR4 BV TREABRELE LA C K, WHEHAMHZRHEY
BT R AN CCRY, Bk, REAMEEL MM C KX THEERNM
FRBE BB R 7 BH CCR4 HXBEA. (Mol Cell Biol 1994
Jul;14(7):4522-31)

FH-PWHFREREET, (R FTAMERRELZLEHHR T AR EEN
CCRAAER S, EXCCREEEM X EEMELESERAEEEZER.(Mol Cell Biol
1994 Jul;14(7):4522-31) ; (Genetics 1992 Dec; 132(4):951-62)

MW CRd EER—BELABAKNAEERE (DEHE-H B HAH
ADH2 &) XA RABFLTHI G —MEE, HF H4 R SPT6 o SPTI0 REXEH
RIEF B, T SPT6 fu SPT10 Xt T - #% Fu & i #y R € M A7 15 | .(Mol Cell Biol 1994
Jul; 14(7): 4522-31) |

RERERLNERZH, CCRA TUSED A HEAHRE LYW T RIEA.
(Mol Cell Biol 1994 Jul;14(7):4522-31)

CCR4 A % &5 ——CAF1 (POP2) & CCR4 E &M —RAREH, EH A CCR4
MABOAERSAMEANDTHLZN, v A, &b, N, B, BEEE. CCR4
MXEE (CAF1) EAMAKRNN T ES 2 K. CCR4 A X & B (CAFL)
ty B4k 45 4k 38 % M 4 @k, (Mol Cell Biol 1995 Jul;15(7): 3487-95)

RE CCRA M X EZEWEMPLRNATERR T2FLE, ERELAEH
R, RO L43E CCR‘BXEAWIMATIE.
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CCRA BRHBRFTRESY, TUBHARLIBEPHEANRE. EHA
$E B E (DBF2) AEMALLRAYNE 1 HIIENIR P HEEIER, DBF2
5 CCR4 LK CAF-1/POP2 £R MR E 44, AHERAMNREREMERNEFL
SRMEEEFIBEPAEEMHEE. (EMBO T 1997 Sep 1;16(17):5289-98)

AW BB ES (BIC1) B—FHENHET, BALIERZWHT
NIH 3T3 40ffe by 7. SRS MBI W HEEH (CCR4) B & & FE T (hCAF-1), =
F 9B T BBy CAF-1, ERLFEBEH 4 CAF-1/POP2 #y, fE{K4, hCAF-1/BTC1 £ &# i
F R A H T BTGL (Ser—159) #y p3dcdc? BB S Wy BB 1. hCAF-1/BTGC1 £ &4
NTHEEAI R EAEETELAENFELMER. (Biochem ] 1998 Dec 1; 336
( Pt 2):471-81) ; (Wilcox, Scott, Subramanian, Ross, Adams-Burton,
Stoltenborg and Corjay (1995) Circulation 92, I134-135)

REAEBFABLENER, RXANSRERTLEE A A CCRIEXE] 31
( HCCR4RP31 2 HCAF31) , B A CCRA M X FE &4 E M CCR4 M X EH (mCAF1) ,
EHE SR U21855,

BITHEE G H WA KN, EE A K. PMA+#Y Ecv304 48 ik . LPS+#y Bcv304
Ak RR . E¥ R A% 400 1024NC. Fibroblast, 4K F-FH# ¥, 1024NT,
FER A fo 2K EFRE, 1013HT, JER A fo kA AKE-FHR B 1013HC. BFRE
EEKEREI. BMES. BAE. HE. Rtk BE. BIE. WK
B. 2RE. RITES, KRN ZIRNERES A CCRe X E A RA R
EEEM, Hh—FH b TaEMN. REARS LA CCRAAXER 9.5,

HTFwmERRACCRA IXEE V.S HOAERAFTARIPBIERLE FINAEE
EYR T REEHEAH, THEAGXLEAYIBPSRAENES, ERARHEgEF
—~HEEXFEL S E XU ARWACCRIEXEE IS EYE, BHELTXM
EOWEABTFH., HACRI MXEA IS EFORLDEANLIELARRTHE
PEEAAERBEMRFARAATHEARB TAY, INEETHEORFRE 1KY
B /RETAHNERY, Ao EXHDINELRHEEN.

RAERH—NEWERELFENF NS R ——ACCRAMERESR 9.5 LRAR
B. Xt iiesy.

AEPH A - NENERBRDIZE KNS HTHR.

AEANE - NEHRRBEEAREDACCABXEL I SHEMEFRWEN
K.
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AEHHE - NEHERESAHZDGA CCRIBAEN I.SHEHERNER
IRLEETH.

AEAHE - NEHERBETACRIMEXET 9.5 097 %.

AEPHE—NEHNERBLE ARLANSK—— A CCRIMXEH 9.5 T
.
AEEWE - NENERBETHREALRHLR——ACCRAEXRET 9.5 9K
e, FEHRA. BHA . WEA.

AEHHE - NEHEREDHBITSACCRAEXER 9.5 FHEHXNKR
Wy 77 % .

REAHR -FOBHEK, ZEREAEN, ©€4: AA SEQ ID No. 2
BEBFINEIK. REGTHTE, £MEEFBRRTES. BEH, ZFK
2 ELA SEQ ID NO: 2 AXB/FFIN % K.

AEWAB R - ROBENIHTR, COELE TAN - ABFRFFIAHR
AR

(a) 4075 LA SEQ ID No. 28 EBFFIME RN E M HE;

OEEZ A2 JOEENFZ T3 8

5 @B OHEIHHERFFLAZD TR EN S HHR.

E4M, UABEBEFIRLE 4N —&: (a) A4 SEQ ID NO: 1
2108-2368 {6y FF 5|; Fu(b) LA SEQ ID NO: 1w 1-2665 A 7).

AEWUENBR - MEHAXLNLBERGEEK, HHRRARE —FA
UEABRE IR LN E I AR, AEEL. SR ARLNE AR, —HEES
AR E AP AERELAT O ERLA S KA T .

AEERF R —Mh 5 ALV S BRE LS 0K,

KEWEFR —FERAEN. 5. HHAMHACRIEXERI. SEH
ERE A, REEMNARKEANSRK. KEKHEYRAZF EREN
&4,

KEPTRF R —FHENBMNEA CCR4 AXEE 9.5 O REREMXGKR
HERH R FE, AERNARHER TR REL AL SV ERTFIFHR
B, REBRWERERFRLAL RO BERENES.

AEEOHR—HEREEY, CEHARASREERS. BERA. &5
F 0 H) ) DR 26 R0 K.

AEFASRALAWE K/ RSB ERAERERA THTRE. RFMEK

_3_
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o g R ST T A CORA AR 9.5 ik B B Sl RAR Y &Y
Fl#.

KEWNETHEETAXGHANAT, ARFHHHARARTERET S
PN

KB AR ERP P EAN THREREFNRARA LTS

B ERENE®. HERISHEBAAR BRHY, £ TUHE
%Eﬁﬁé&%wwmm,tMﬁuﬁiﬁﬁﬂ%%,ﬁﬁﬁX%ﬁﬁX%n%
G, RE BEMFFT ZHER. K. FRAFERFI RN BRRS.
UALE B AERFI BR-RARGENFERS THAERFIR,
ﬁﬁ“%ﬁ”ﬁ“%éﬁ”K%%%%ﬁ%@ﬁﬂ&%%%%ﬁ%éﬁ%%ﬁ%
R B XARAEER.

EUFERLBER B B HEA-NRENALERABFRARY
ﬁ%@%ﬂﬁ%%t%%ﬁ%&%ﬂa%ﬁ&&ﬁ@ﬁﬁ%@ﬁﬂﬁﬁ%@%ﬂ
#ﬁ%@ﬁﬁ%@%ﬁ%\ﬁkﬁ%ﬁo%%ﬁiﬁ“ﬁ?ﬁ”&ﬁ,ﬁ¢%ﬁ
HEABEEERAERA XN NI LERE, DARARERRREAR.
b TEAERTHEE, vACARSHTAR.

ek BIEAABFINIBERF T —AREANAEERIBFRNR
).

GENT R ORI EMEAARFIRHERA N PHOAR A RAFEN
ﬁ%ﬁw,~¢ﬁ§4ﬁ%@ﬁﬁ%@%%ﬁu“%#”%%m$ﬁ%ﬁ£&ﬁﬁ%
AR S NEERRY .

“h MR BHRARRASTFWEN. ABR AN LFEHRNEER. XU,
RE “HEEEM EHRAAN. EANKGREORRILN BEAEN Y IE
BB E AR UK S FRE RS SN,

CHEHF” BHYEACRIEAEE. SEEH, —HTIREEERALNA
Y AEURERNAT. RARTULEEER. MR HAMEUREN
HEE A ACRIEXERI. SHAT.

CHPRT R ST B Y5 ACRUE X EHI. SEAR, — AT H AR
ﬁ%kmmﬁ%%ﬁaS%i%#ﬁﬁﬁﬁ&%%ﬁ%ﬁ%,%ﬁﬂ#ﬁ%%ﬂ
uﬁﬁ§5ﬁ~ﬁ&\ﬁm%é%ﬁﬁﬁﬁ?ﬂ%ékmmﬁ%ﬁﬁa5%%%5

%7 BIACCRUNEEHY S BEARE, AEEARERNABK

— 44—
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Wik, oMM KR R ACCRAM X EFEI. SHEMLEAMFRR. WRAL
EHRE K.

EA PAEEEX P RS RAERMANECES. FE. BRI EHR.
AT BR A BB AR B R LR LA CCRY AR EE 9.5, AR L4
BN CCR4 AEEY 9.5 ERTENEREGRRRER G2 —0EH. A CCR4
FIAEE 9.5 F R TR AT 7T

«H AT B OCHA EHELFHEREFEBEAGTRIRERNNZ
BEBRERES, flu, FF “C-T-6-A” THEINWFFT “6-A-C-T" &6, &
A gk T2 B 8 B AN UUR E ot B 2 H Mgz A EIEESTHR
G E AR ERBEAREDH.

“EEMN BEREINEE, TUEHIRARKRARE. “HIRE X
W-MEAENNFF, HESPTHANERL2EANGFI S RERAERN. K
Fode AT WA A T B A AR E B A T AT A (Southerny R
NorthernFp i % ) A, XX LERNFINRLXHEHTE SN TR R
WEFEBFEF AN FEEEERENAG TS S, XHATERPAERER
B AE LT ERRRES, AAPASBERRNAGERREAFIIMENS
LEHBRUERBBEREEA.

“HEBRETAHR EREFHSSPHEARIERT A B+ /7 54 F S
PHE AR, TRAESFFENEMAEE SR, wiBIMECALICNE T (Lasergene
software package, DNASTAR, Inc., Madison Wis. ) . MECALIGNAE 5 ¥ AR & A [
W7 sEfnClusterit A H A £ ## 5 5| (Higgins, D. G Fn P.M. Sharp (1988)
Gene 73:237-244). Clusterk i th 2 Bf 4 Be3d Z |8 o BE % #4520 /7 50 4 51 A
g REBMAFEURARKASE. BAAERF 5 0 fF 7 A% F 5B F 64 F
HEoRBALTAITE:

F 5A5 Fr 5B [F] G B 09 7% 2 A 3

100
FAAhREK—F AR EREEK—F7Br ARERER
T L R Cluster s & A A4 8 ety ik fnTotun Hein WEHBRF X

_..5._
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] By A4 E M H & (Hein J., (1990) Methods in emzumology 183: 625-645) .

GHMUET B A T A 2 A X A A B A S B A AR B AR
FURARNEE., ATRFERANAE®BAL, FRETNEAERTLERL
EBMAAAR; TLLHNAEARTOEMARPHAR, BATHBFH LA
AHARUEARNEARTAEEAR. REARMHEAR,; HARPRAR;
ikﬁﬁﬁﬁﬁ%@ LEBRMEEAR,; FRARNMBAR.

B B 54 E ONABRNAF Al EAM B HBRF 5. “RAUE” ¥ 5
“H T EAM MR,

“HTHE M7 B AGHFPR B3 St M ER o (b 6 0F . Rl AR 4 FT DU A
GE. BRARAEEBEAET. HBMTANTHRERERRSTHEEANSEH
£ RK.

“Hkr RREBRNAES>TRERE, W Fa. Fb), RFv, X@tkRE
A ACCRAUMEXE Y. SRR R T #.

CABLAE” ERFERESARBNEAERF RS HETREARKENR
HAL, ERREREESEL N TR,

“HEWT —HEEEPRAEERGRE (Flip, FREA/TEHRKELR
HRIRIE) 2B, thid, —MNERFANEIRFRISEKEETEA N 73
ERERSBHR, CARNLIHTRISKA - LA 4 HEERRAAP EH
EHHFAFTRESEN., IHGIUFBRTHEE -RAEN—HY, BTHEX
R EHEBRBELREE A0 -8, RAREKRAEM TR ERAFNR
HEa, BENIRAETEN.

WARERFA, ‘BN EEWRALESHFEFIEL R (WRERR
B, EXHENERRAKIE) . WECEBEARRARSTHS REFRA
SRERAES B, BERENSENIRISREARBRETREENL
oI, WA EELE.

WA, “HBHACRIMEAEEI.5” BEACRIMXER 9.5 K
KEFAEREEMEGRTES. BX. BRAEEHR. RFRHHURAR
GEFENEEROLERGMA CCRAEAES 9.5, BREANSKRAEFZLR
BERBEBR e — %, ACCRAMXED .5 FRNAERAA
&

RKEWRMT —FFH L h—— ACCR4ME X FH9. 5, A K R HSEQ IDNO: 2

_6_.
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it B EABFFHARN. REXENERTURELELK. RBEK. 48 F K,
RBEEEK. REANEIRTLZ RRGMN =Y, REAFESRG T, BE
AELASARNEEREAEEE B, 8. B, G54y, Rafwisipa
M) s, REFLHETFTRIANEE, ARANERTUZERAN, HFT
UEEEEME. FEANSZRETEERTLERLBNTRERRKRE,

KEWAAFEACCRAMEAEE .S B, MTARMENY. wRLARF
A, RiE “RB” . “DT&H” fo X040 BHEXREFRIFLRELHAHA CCRY
HMAEQLSHENENFHEBIFRENSIK. KRXASKNF B TEDSIX
TR (1) ZH—F, EF - AREANEAERARPRTRERTEE
MAEE (RAWRRTFEERZL) R, FEBRRNEERTURLTULE
HBEFEDTFRDH; RF (11) XIE-H, AP -PRFNEERRELHE
MEEARECEIRREETARE;, RF (111) XM, LPRRBRERES
—fhe (hinEKERIFHAOLEY, AR _®) @4 K (IV)
K, PN EALBRFIREARBERTAHRN L RFF (& F
FlER A FRRARGLMERGFAREERFT]) BA X E R, XY
FB. 00FMAEYEUDBAAELTRIAARNBRERZA,

FEVRBTHBHYR (FHHR) , AR BHDEA SEQ ID N0: 2 &
REBFIINEI RGN EBERAL. AXVEH LY E8)T 7|4 SEQ ID NO: 1 9 H%
HHFF. KEVNSHMHREAABRNALH cONA XEF LI, BLSH
SHEBRFI KN 2665 MoEAL, HFBIEAE 2108-2368 4540 7 86 NAKR.
MELFASH RZERRLA, LEKS5A CCRA A FAHHMUAREE, 7
HW A CCRAMAEE 9.5 LA A CCRA X E MM TN,

AEVEHEBEFRTUZ DNAHKAHE RNAB K. DNA B XA 4 cDNA.
41 DNA 8{ A T A& R ¥ DNA, DNA P LA R B bt sl 2 WAk Hy. DNA W DL Z A0 B,
gD, RORPEL KRG SHDXFF W LS SEQ ID NO: 1 By = oy 4 &% X 7| 46
FHHZEANERE. XRLKAFR, “GMANTRE ERARVTRHRD
HLA SEQ ID NO: 2 B G B £ fk, 125 SEQ ID NO: 1 fr Z MR A R 7 5 A £ 5
HAZE T 7.

7% SEQ ID NO: 2 R R EMHE M HRMAE: RERREMRNEEFI;
RBERGRAFF EMM I RLTFF, RREKNRETFF (fnELaMHm
AT H ) UKAERETFF.

RE “RGEULIRHEIBTR BHEREDLEI RO L RHR LTI

_.7__
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/R RTINS HR.

REPZFR L REREZMEROERE, HELSEXLATMANEER
R EZRRERG AT, XU Ed. MEBTFRNERETURRARK
ANENTERERFERRLENTRE. XLEHFREFARCERRETRE. &
REREFENE R, WRFHEFTE, SALRER - ERFRNBEN
R, EIHE-NMREMRFHBYTAR, GARFEAN, EF2AER ERHEHRE
ZEE QIR

REAESREULF#RNFIRRAEEHFR (ANFRZEARED
50% hBEA TONGMEERE) . RXAKAPREFBEIETSRRAHTL S
HEBRTAXNERER., ERXAT, “THELEE 2% OEREETE
RS B T 2 A0 vk B, 4 0. 2xSSC, 0. 1%SDS, 60°C; & (2) & X B fu il &
MR, fwS0%(v/v) BEBLRE, 0.1% /N4 1MiE/0. 1%Ficoll, 42C%; H Q) NER
£FFZANEEREDE ISHAL, BFR ITUU LA KAERK. FEH, TR
XA EBREDGSKE SEQ ID NO: 2 i TR AL KA E M W E 6
Fo ¥ £

AERRBREULEREGFINLZNEREB. 0XRKAFTA, BB
FBHKEZD 2 10N BH®R, BRARED 20-30MEHER, EFZED 50-
0NEHER, RERZED I0MEBUL. BRFBELTATHRNT ¥
A (40 PCRY AR E fo /R B A CCRAEXER 9. S WERHFR.

AEAFhE RSB FRR AU BN T, EERPELENR.

KEWHRBACCRAEAER . SHHRNERERTFIRASHTER
7. flip, ARGBRBNERRBEASPEIRHFR. REEAECHEEFRKRT:
D FHEA S AU H cDNA XELXZUBHFAENEHRHERFI, f DREXE
RN RV ol B kA o RN 2R A

ALUPH DNA F BUF S B Al T A7 k45 D AR E 4 DNA 73 K4 DNA
735 2) % & Bk DNA JF 5 DUSK 5 B 38 % FK 09 DUk DNA,

ERRBWFEY, 2 EXELADNARTER. DNAFHHERAFEEAE
BERRNT R, ELERANFER cDNAFFIAE. 2 ER%ME cDNA B
T ERNGRAZAENEEENE S E nRNA AT H 50K, R R
WK cDNA X . B aRNA YT EHZHMAHIA, AN &0 TAF Lik#E
%1% (Qiagene) . T4 # cDNA XUH 2 3 % B9 4 3% (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,

“_8._....
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1989) . A5 2| @ Lt & #h cDNA U, 4o Clontech 28 B A6 cDNA SUE. %
BAHHARABRMEARY, RERIERET DL TR,

AR YA AR cDNA XEFFHRAKLANERE, XbFEaHE ERR
F): (1)DNA-DNA 2 DNA-RNA £ %; OHFEFHEEIEHEAREL; OREA
CCRA M XEH 9. S W FRNAT, WEARARFERBMNEENFENE, X
BMNEEXRZANEETY. ERTFTER, ISR T ERERA.

EEORFES, 2XFANEHRSALAN S ZHRAE —Ho R
B, HEEZD 0OAMBER, BFEZEVI0ANAEHR, EXRED SOMEHF
B, RFEED 100 MEHB. i, HAWKEREE 2000 MERZA,
B A 1000 MEFRZHN. AAFANEH4BEERERRAHEREFFEE
H A FnF AR DNA BBl AKX ERKRS S ZF B LR UAFERS.
DNA AT h AR IE T R A M A &, WO E R Com g %) &.

EE@MFER, BRAUACCRIEXES 9.5 BEXRXNEAFWTA LK
FH R0 Western ERaE, BB ILEE, BEEK &R M % (BLISA) %,

i ] PCR £ K4 3¢ DNA/RNA By 4 3 (Saiki, et al. Science
1985; 230: 1350-1354) A& A THREAKANKE. 2R EF7E
AKth cDNA B, 453458 RACE 3 (RACE - cDNA Rtk ¥ 3 3%), AT PCR Y
SUTRERAXFAFUAK TN S HERFIERELUMHBE, FTHENS
AR, RE W o8 B R ko Fo gt P38 9 DNA/RNA B Bt

W EFRBRAGREHNEE, RFLHDINARKBRENLZHERFITAY
77 3 fo W A 4% 400 i (Sanger et al. PNAS, 1977, 74: 5463-5467) I E.
IEABEBRFANELTHFLNFRANEE. HTRELKE cDNAFFH, A
FEREH#T. AHFEMNTLANREN cDNA FF, £ B R2KE cDNAF
7,

AEHOS RAECEL AN ZHERGER, UKARLANKEREEA
ACRAAFEE IS HEFHERXAIBRTLNETAR, UREEHHR®
ARKY BT Z KA T %

AEWHE, HAACRIEXEAIL.SWEIMERFHTENAEEFR, Y
WREEXEFRAZBFRGEHAER, RE KB FAREER PO EE R
B, HEA, BEFE. EVAKRES. TAYNARREORES. BHIR
EFREVEK. EAXPUTERANRGCEEECIRT: EHFFRENET T7
J5 5 F iy % 3k # 1K (Rosenberg, et al. Gene, 1987, 56:125); HHIL WA

___9_
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A Wy pMSXND % ik # 4Kk (Lee and Nathans, J Bio Chem. 263:3521,1988) fu
ERBARYRANRFETHRBENERE., L2, REREFEZhAE4 R
B BMRRARESTURN THAEARASK, RRBHRN N EEKLL
BECAEREES. BT, FICEEOEEELE THE.

RPHWEARAR Bt 7 kb A FHESHAMA CCRAATEFH 9.5 87 DNA
Jr 5l fne & 0 4 R/ B E A T MY RGA AR, XM F R ISR E 4 DNA HR
DNA & RREA . A E A AL (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). Ff
HEDNA AT A M E BB R B E R PHEL RS T L, U5 oRNA &R, X
WEs THREEG FAH: KBAFEMW lac & trp B3hF; ABEIKE PL B D
T RUBHTAE M T EHE T, USV B HH e 2 50 F. 24 fo i Sv40
BT REFMEW LTRs fadt g — b P, 4o o o 6 o 3% PR 70 JBL A% 4 0 o8 S 48
RAKREFTRENED T, RABRECDCHEHERBAWHERE SR A f sk
KRLETH. ARATB N BTH ML TS ER 00 0y 3 248 5
B, WETRDNAKRIWMAERAET, Y ALH 102 300 Mg, A
TR T BERGHER. TEHH TELEELHRE AN My 100 2 270
MHEE VIO BT EEHREE G NN S B BT U RER SN S
T %.

oh, RARKREHEE - DR ENREUAFIELE, UREHTFTRES
MO EEARAERER, DEAVERERAN S BRLER. FEEHRMY
BEEXAEE GFP), A TARFENNRERE Y FEERNE,

AFH-BEARARHHFLE nTABRE LG BRE/ TR TS (e
FORETE) P ERAAIEER.

ARAE, BBACRIHAFEL ). SHENTRA ST LS EHNEL
HETHRAIEINF AN, UHASHISHERREA SN AR IR
BEHM. NE “FXOM HELER, vEdEk, REKSEYER, W
BEaM;, REBFRAMAN, pEL e, RESHAFH: XBHE, &
EWR SWARrEGEDIIRYE, EUaRoBE, MyaKn; aakt
KRB S2 B SF9; B4 MM CHO. COS 2 Bowes B &£ B Mg,

FIAZ WPt 0 DNA FF SIS Frak DNA 5| th B Stk b X T Al
AFHRUAAR BN EAEARAT. SEFHNEMAYDARTEN, HBRK
DNA YRR X S AT R AK BB RIK, A CaCl, iR 438, F7 69 3 B R4
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BARFT R fo. AEHFORAMCL,, WEFE, HUAUbTARFINF EHR.
SEERAG AN, THAWTH DNA SR F k. BBMELTIRE, RF AN
WA EHIER. RFEI. BREGEE,

BHEANELADNNER, FARLY W IR ERFANTAREEBRATE
WA CCRAAMKEE 9. 5(Science, 1984; 224: 1431). — LR BA T H B

D ARZAER/BA ACCRAXEE.SHEHE® G ERE, A
ESHUSBERNEARE BB UL L ENE 4,

Q). EEEREREPERFLEM;

Q). ARFERAHFLE. £LEGRK.

EFZR(2) %, REFANEEIAN, BRTFANEFETHEEAMRY
ANGE ZETHFZARAKNAGTHTER. YETAMAKIE YN E
MERRE, REENTE WREHBRACEFR) SR LABNEHT, $anE
Bk — Bt

EXHE () F, BEHALRTABRTERA. REmmE ik, K503
fpsh. WRFE, THAARDESN. LFEHRETEMARENSE 0 E
AN EANEL. ILFTERAFHIHARAR B, XEFFEAEEET
RT: ¥AWERLAE. EOlRALE EAFE) . B8, $EHE. 8FK
A, BEC. 2FHREN BRI . RWEN. BFXHREN. BEAHE
HHPLO fo B EMAMEN B AR X LT N4,

RAEAHNERURZ SRR HRA . BH Ao &R T H8F FERBET,
Blio, M AEWME. BLRBEZE. RHR. EXXE. HIVR L A%
R

RKEXPHERK (ACCRHEXEHI.5) R R MBI~ WIHEBEEY (CCR4) &
—MHEEERES. CHETEWGRAALEAANEZIRIE, REATNHAET LA,
ARPEERTUNEARE RO EAR AN RN AL BB AR F LR
EEER, RXWHEKT LG A B4 M (L& 9 BTC1H K hCAF-1/BTC1 4 &
W, AT THRARAAEEEAEE LB ESER, KEHN S KT
MBI HECCRAMM B AT — e A B A KW AREE (LB E-
W 70 A ADHLE ) By KA 32, K& U $ KR T DL 8 9 4k 25 SPT6#1SPT10
REZHHRELARE, FHAARSRERGBEENE.

AEPHERTRATFRERRO DU AL, Ao, THMHE, ASRES
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i, WERGERK, AERWERR. ARBEAEGRZHF464E (AIDS) 4%,
FRAARAWARTUEANAETENELT: R, SER. TREl.
R, LK. Down HFEKE. RRMEHRA. FAEHL. ZFLEL2HK
BH. BEFHERTIRIE. MRFAFILE. Langer—Ciedion 4. KA.
ATEREXEAS. FRUEELER¥4. RELR. B . $AIMB ISR EE
JE (#w Conradi & JE 5 Danbolt-Closs &) . L RXBF AR A AE. £X
MERECERYE. EANIBE. INELERY. LAMUGEESE. £X%
REMEBETRFL. RFHAMIE. Wi, Williams ZF&84F. Alagille A4, N

R_KEEES%.

FAALAGZ KT UBTHEMNBBELE: SFELEAS (wER L. #
L. ABAREE) . (WHEAHR. BH4AR. RELAR. FHLAL. L
TRKhCENEAFEE) . S48 (wBEAK. TAR. 444855 ) . 74
WEAL., AENE4AE. WoR4y. ERAE. BR4AR (W F4E58E%%F) %
BHIME, #lw, BB, FFE. ABhE. LBE. ME. WFBE. 558, BE
. REEEE.

REAMERER —MRERATR, BAARRAL L RIWHER. RLH
HERTHT-REKHIET, TLRFROEARRNYERMLME, RPERE
BRAE, SBEHILER. RXVUNERAEAENALALHHRG. BERKA
REROFAER, HARNTEDRARF (W SERL), RRR (wFLHE),
R RER (WERNBEXTR), AHEERRURERMNE N4 R foif
HRAFWH X%,

FEALRETHREC S UL ERE EIA) K EE FEHAD A CCRY A
XEBLSHERNNT . BAANBEGACCRIEXER .S MA AR ESA
Mok, MRHRAEERET S AR IEREEARNELLEREE. A, &
EHEMHFEET, BRI WARKEEA CCRAMAEE 9.5 HEH A 54FE
BIA CCRAAMIXEE 9.5 —fER, RENTHYREGA N E AT HEA NS .

ACRAFXEE I.SHERANCERAELNHK. e, THGEDP
KPME. ACCRAMARET 9.5 HENATUS A CCRIMAEY 9.5 F4HH
fREEE, REMMZERATE, SRS LSRN ERMLEAESEZL AR
KELEWMFDEE.

ERAEAFRAANCAETE, TUHACRIMEXES .S MAEH I
g, BRMNEFEWAACRIMXES ). SHEFTRZEMEERNEH
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kFENECMETERETN. ALRABRUEGWOENTE, TURELEER

FERY TR E RS, BE5ACRIEXER LS EAMERLFIE
HFEABEMNTREALNEARE S TEHADARNEINZKETRE. Fk
Bf, — MR xt A CCR4 M X G 9.5 2 FHATARID.

AXARBTRASRK, KER R 149, RO e @EENTE U
EFTEETE, XLERETURZ REAERE TR, REATREMET 4
HACRIMAER S MEAEZHENTAR, XEHELE EIRT): Z7E
W, BREAER. ok, 2k, Fab F B fo Fab RAXUEF A8 K B

RGN AEFETRAACRIMEAES IS HEFRAEIY (MR,
MBS, KBF) WA EER, ZRERMTATHEEARRE, EHEFARTHAK
ERE, HEACRIEXEG )L SHERNBERANERCEETR FRAEH
A (Kohler and Milstein. Nature, 1975, 256:495-497), =ZJHH K, AB-&EM
HABEA, EBBV-RRXBEHEAYE, RAEZRFFARNTERG AN R EHEK
W R BB AL Morrison et al ,PNAS, 1985, 81: 6851)., T A M &~ %
AR BAR (U.S. Pat No. 4946778) T Al TAFHMACCRA X EH 9.5 %
R,

FACCRAMBXRER 9. SWHATHATARELLFEARY, BAUFBEBLFAR
HHE A CCRe X EHE 9. 5.

HEACRIMAERI.SELWETERIARLTRARAMEMLEFIL, EN
AN TRELXCE oA, IARAEFIEORETHEN —MFEHES I F*
ATREaRt iR ERHEH.

WERETAF RIS AANE - FHRBLAEEETE. WACRIMEXES
0.5 BmFMUNERBHAKTSHAFEREYER WEREE, EXRZE, 41K
BVFENEE, —NBENFTEEARELZRMN 0 SPOP, FEHHAEWEE, AR
“HREN A%, HEEFELTHAL, THAXHETHFTRAKACCRY HAE
B 9.5 FadE e A .

FEPFHAETRATENARTHSACCRAEXREZES 9.5 HRWEMR. %
FEYFBHFART LR BREBTA CCRAEXEE 9.5 HFERTFR.

KEFASREEFERANA CCRI M HEEH 9.5 KTt WK 3 5 iE.
RERGRAGFE b, EAFEFISAMNERRAENE. KB P RN
A CCRATEXREE 9.5 KF, FMULAEMBEANCRIMEXER 9.5 EEMKRK P
EEMFE TUOMA CCRIEXEH 9.5 RIAERWERF.
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KLV S RKRAET AERESA, fln, FRTAWEN. LERBHTH
RMIE, FHT SR ER ZENERE RN, EFHEHATHESAN.

HIACRAEXEA ) SWABHBUTATAMBTEY. ERBTX
ATHFHRITHTACRIMEEEE L SWERAE R/ ERESERATKN A
Wa, RERRMEY., EANEEATEEA REBER TRUEATRELR
A CCRAMAEE 9.5, UMBAFEBEMHACRIMXER 9.5 F%. flw, —
PR A CCRAMEAEE 9.5 TUREEN. Kk T1E 5% a9 A CCRY
MXEH9.S, ETETHNRNE S, ERZFESHTESE. BMEANER
MR BERTR FEFTACRIEAEE 9.5 RAREEFEMENER. RET
RENRABRELERIRE. BESE. BRESHARE. 2488 R5. 8/
RESTHATRARTGACRAHAXEAISHWEIUFREBEHMAN. WERW
RAACRXEE I SHAVERWEARFRERN I ET LT EA UK
(Sambrook, et al.). BAEFHHFLACCRAHEXAEE ). SHWEHTRTHLESRF
FARFEHZHMA.

SHEBRENALRERAN T ERAE: BAHFBREBENIKALLR
o RAEGSBRIRE WFRE. SEARFRS) AR SR EFRIANEHRT, &
BB R ERAE.

F4 A CCR4 A % & & 9.5 mRNA B9 B H 8 (035 K X RNA F2 DNA) DL R 2 B
HEREAHEEZ N, H8E SRR T RNA WEEH RNA 07, X
RSB RS S F5EAGERNA SRR LARE#RITHRAWER. R X4 RNA
F1 DNA RAZ®E ] B B B 1T RNA X DNA & R EAKE, wENABBER LTS
REASRBERERNEARE) ZREAH. KX RNA 2 F 7 #13 4a 55 % RNA & DNA 7
PR REARTRE. XFDNMFIEEAIKENRNAREBEDTAHT
W, ATEWERY>TFHRENE, THERFEXEH#TEN, B mHENNF
lKE, BEEFZENEENASARARESKET SR .

HEACCRAHXEEISHENFRTATEACRIEXEE 9.5 WHEX
ERAUH. REACCRAMAEELSHIBFRTHATANACCRYEXES
9.5 WRAEERARFRESTACRIMXRER 9.5 RERAL, 4 & A CCRY
FIAEE 9.5 8 DNA F 5| 7T A F At v ARAF R AAT 2 R UL H WA CCRA MR 9.5
&R M., LA HAME Southern B9k, Northern e, RAER%E.
WP RFEBEATHRBER, AXNEANEHTABLEERE. LN
HEBERE —HoR2WTENEHE R EMRET Microarray) H DNAK K (X
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BHCERESE L A TAN A8 REMZRRE L E LW, A CCRY
MREE 9.5 K710 5] M AT RNA-JR A B8 4 K B (RT-PCR) 4K 4h 4~ 38 1, ¥ 48 91 A
CCR4 M X2 E 9.5 R M.

BRMA CCRAMXESE 9.5 KEWEZ BT FHBA CCR4AEEEFH 9.5 4
KEVRM. ACCRAEXEE 9. S REWH AL EESFARA CCRI AL E Y
9.5 DNAFFIML iy H XK. B{r. $hk. EUFMAUHAREE, TACHY
FAR 40 Southern EF i i, DNA ¥ 5 44, PCR & 4ir 22 25 #o 1RE, B4, RE
AP EAN KL, HLA Northern k. Western i V£ VT 1A B W A
BHLRE.

AXPNFARREREET R ENESY. S5 L5 REMA LA
REARGMEENRTUS R AR, BN, SELTR64 EHNALHN LA
. AE, RARDHEFLRFFISE (ELL A% W60 TH
FHREREAME. RERLY, HTHREFF ERBMLRENLE, &
EENFE - SRR EXBONAF A B FRa Mk,

B & 2, ARIECDNABIEPCRE| 4y (£ #15-350p) , T LL# 5 FIEA T e
Wl RE, FREIWAFPRFAGEFARLCANRERES M. RE
MESHMY Tl UNAXAN RS ML AT WM H K.

A E IR PCRE AL 3, RUDNARAL S| Bkt bhiE 3%,
RARROBELERI Y, BIXMUTE, A - SRS iheahyE B
BAREREATET LR R, W T fete o {69 58 00 8 w4035 B AL
R AFREHAR RN REETFERLTHE, ATHZERERERY
cDNAZ

¥ oDNASE FE 55 o i e 6, Ak # 4T ROL B AL 58 (FISH) , 7 BL7E — A 4 B8 ob 4
B HATREREN., W AW ER, # WVermas, Human Chromosomes: a Manual
of Basic Techniques,Pergamon Press, New York (1988).

—ERFIBEMBA R R ERME, WFAEREER YR ERT
WG EFEBREA KK, K BHHE TN FH 4, V.Mckusick, Mendelian
Inheritance in Man (¥ # it 5 Johns Hopkins University Welch Medical Library
BARE) . RAETHLEHM, AEEEEVE FR5 2 ek KEEHES
ZEHXER.

BE, RENRERMAERAMRENONMBRERLAFFZR, wEA—
LRANERNMEY NEEERE, MAREAEEME Y Mak kW& E,
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Mg RETHEEARNFE, LRERPARBRME, B¥FRELEIARE
fhoob S5 A B AL, Ao AR AR AT ST L ¢y 3R 2 T cDNAJF 7 B9 PCRT 46 U 85 8% %%
BB, REDNAWEEBREESRERNIHR T, REATLESR
TR R R R B cDNA, TRLESOESONMBERREREE = — M (BRI 1k
B 1 B B B 7 Ao 20kb 3t BT — MR ED

TUHARAN SR, SHFREEEY. B BHRAWHANE &
EWEPRAASEER. XTEEERTURA. HEHE. 8. BX. Z9WH.
U REMNHAE, A6 RAARE NS REHRN KT B w8 h K
R miph ., xLaem T UENENA TRTIET.

AEUARBELA - HASHERNLGEHRAANE, FBFRA-HASH
AEHHERASHRY. FREER-R, TUHAHE. EAAMEHAR
A BE BN EENGF SRR EIURT, URTRUE LS. EARHE
MERFE BEA AT EAKR EAA . b, RXARS RIS X e BT
EMESENR.

HmAeWT U EN T RAY, pBLRE. BN BEAN. A,
BT, BERABREANAHERZ., ACCRAMXESE 9.5 UARMIBT fu/S T A
RWERENERSLS. HATEEHACRIAXES ). S HEFANEEEHS
Bk FHFHEE, weHn A, HETH#NERAEMDYE LA,

THMERFRAREANEERIEFTE, TAHATREERFNERL
REWARATE.

BJ1 2 A K B A CCRAM £ B 119, SFPACCRAME X B UM AR AR RSB E.
LR ACCRAFE X EEY. SR B, THFFREACCRIEXZ B K RA
WrorE., b, 1-EALKERE. 2-PMA+HYEcv304 4Btk . 3-LPS+HBcv 30448 Bo bk I B -
-8 R HEMM1024NC. S-Fibroblast, AKEFRE, 1024NT. 6—BERAfcE
¥ HF R %, 1013HT. T-9EB Ak fcR M AKEFRIB, 1013HC. 8-JE At ZR 4
BI. 9-BERLE . 10-BMEE. 11-AF. -FOEapsk. 13-, 14-aE. 15-
WHIRE. 16-2 %, 1TRITE.

2% 2 B A CCRAM % B H 9. SHY IR 7 4 Bt B 4% i o, 3% B (SDS-PAGE ) . 9. 5kDa
AEBEOFRHNATE. LB EHNEOLRY.

THEGAREHYG, - FERARNA. NER, XLIHEARATHA
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EXPATAT FRE KL ANEE. T LM P REARA S LRy,
BERBE ML N Sambrook £ A, HFEHE: SLHEFFEM New York: Cold
Spring Harbor Laboratory Press, 1989) W iR 6y &1k, S ILM &) HH 2
Wy A&
EHBl 1 ACCRAMXEE . SHER

Fl R/ B/ &5 — F R B ERNA. FQuik mRNA Isolation Kit
(Qiegene M~ dh ) AERNAH 4 Bpoly (A) mRNA, 2ug poly(A) mRNAZ i # %7
K cDNA, ffSmart cDNAF B A & (M B Clontech) H cDNA F B 5 1] 35 )\ 8| pBSK (+)
2R Clontech/AE = R W& H B b, #4LDHS o, M R cDNASUE . FDye
terminate cycle reaction sequencing kit (Perkin-Elmer/ & = %) #uABI 3774
S AP (Perkin—Blmer /A 8]) & B A 30 Moy 5 Fu 3’ KM FE ). #4952 B cDNAS
5 5 & A By FEDNAF 5 #4048 % ( Genebank )# 4T L8k, 25 2 5 JLH o — AN £ 0675003
B CDNAJF 5 3 t9DNA. 324 Bk — F 5 5| 4 334 77 I BT 8- 35 N\ cDNA - BE 43 W i
M. HERFZH, 0675h035 BT &ty 24 cDNAK 2665bp (4wSeq ID NO: 1577 ) ,
MEF2108bp £ 2368bp —A 261bpy FF X FILATAR (ORF) , L —AFHEEFK (4
Seq ID NO: 25777 ) . RAVH Bhsn B/ 4 HpBS-0675n03, %40 th & & & 4% 4 ACCR4
HAEHI. S,

SEHEf2: FIRT-PCRIY 3% 3 B4 4 A CCRAAE 6 B 19, SHy R

JRI B o 4 L S RNA K AR, LLo1igo—dT 3 5] 4y 47 18 4% 3 LR 4 Kk cDNA, B
Qiagene Wy XA &4tk &, FI T 5| 5| 4 #E4TPCRY 1Y

Primerl: 5~ GGGACCAGGGATAGGACTCCAGTT -3°  (SEQ ID NO: 3)

Primer2:  5°- GCAGAGGAACATGTGCATGCTAGG -3°  (SEQ ID NO: 4)

Primerly{uFSEQ ID NO: 1495 3% 9 % 1bpFF 4549 IE 1 JF 51

Primer2 %y SEQ ID NO: 18yt ¥y 3° 38 5 1] = 7).

TR &M S50 1R FRF H 44 50mmol /L KC1, 10mmol /L Tris-
Cl, (pH8. 5), 1. Smmol/L MgCl,, 200 umol/L dNTP, 10pmolZ|#y, 1U#yTaq DNAK & Bf
(Clontech/M & ). #EPE9600Z DNARE IR AL (Perkin-Blmer A &) F4% TH &4 K
FL2SANE #: 94°C 30sec; 55°C 30sec; 72°C 2min., ZERT-PCREFJE E43% B —actinsy
ook P A AR 8 1 MR, 7 0 I QIAGENAN B I R A & b4, FITAS
A S H B pCREK L (InvitrogensM & 7 %) . DNAK 5 447 4 B % HPCR = 4 4y
DNAF 7| 5 SEQ ID NO: 1J7 7 #1-2665bp 44 .
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SEHEH)3: Northern By i%40 4 ACCRAM % & 9. 53 Y Rk

JF— %R IMERNA[Anal. Biochem 1987, 162,156-159]. %k EBMFHE,
BB -7 k. R AMR R R M -2 SmMAT R BE 44, 0. OMZ B4 (pH4. 0) ¢4
RHRTAK, MNIEERERBL/SERNEG-RRE (49: 1), BEEEN.
RBARE, NFRFEE (0.8 ) HHREMWBE CEERNAIIE. #1558 MRNAY
RRTH B RE, THRIBETAP, F20ug RNA, 7£420nM 3- (N-Doft ) Fak
B (pH7.0) -SmMZ. B 45-1oM EDTA-2. 2MW BE Y 1. DUBRAS A0 I E 4T vk, RESE
BEHRABEERE L. H a-"P dATPE I FEHL B 407k 50 & P47 10 HDNASR 4. FR A
HYDNAR 4T 4 1 Ff 7R B9 PCRY 3 49 ACCRAAE £ B 9. 54385 X 5 5| (2108bpZE
2368bp) . H32P-AFILMERAT (42> 10%pm/ml ) 54 TRNA R B 45 4 E A —
B FA2CRRRE, FHERAA50%F BERE-25aM KH,PO, (pH7.4) =5 x SSC-5 x
Denhardt’s 0200 pg/mlE4EDNA, &2 )5, MR x SSC-0. 1%SDS & F-55°C
#30min. #8)5, M Phosphor Imager#iTodifx &.

LHF 4 EHACCRIMEAE G, SRS R, 0B Foslid

ARYESEQ ID NO: LR EIFR R A K F 7], it h — iRy 3, 57
g4I NS

Primer3: 5-CATGCTAGCATGTCTTTTATATATATTTCAAAA-3’ (Seq ID No: 5)

Primerd: 5°-CCCGAGCTCTTAGAGGAAAGAGTAAAAAGGACT-3* (Seq ID No:6)

We P BB Ml 5 sm 0 Bl & A Nhe T fnSac I BEAIAL &, R 281 % B 3L H 5 s fu 3
S B 47 #  B|, NheIFuSac My & 48 B F %k # k% #pET-28b (+) (Novagen/d &
7 &, Cat.No. 69865.3) L iy M AWIBE K. L&A 2K B #3 BH #pBS—0675h03
AL AR #HATPCRR B . PCRE L A& 41 B AR50 u 19 2-pBS-0675h03 /5 %10pg.
5| #Primer-3fuPrimer—443-%) 4 10pmol. Advantage polymerase Mix (Clontech/:
B8 ) Tul, 354 94°C 20s, 60°C 30s, 68°C 2 min, £25AMEER. FNhel#o
Sacl oA x4 38 7= #y fo K pET-28 (+) #AT WEHYI, 2 BB WA B B, kR T4 e dg
., EHFHPELAENSEAGAT BES o, EEEHEZ (ARE30ug/nl)
WLBFHRERABWE, FEEPCRIEMEI M T, HHTNE, hBFH ThY
FA M58 (pET-0675h03) FENB W EA R L AHITE
BL21(DE3) plySs (NovagenM&] 7= #), A FMEE (LRE0pg/nl ) BLBA AR
FeAEH, f EWBL21 (pET-0675h03) A 37°CHF E MM A KB, MANIPTCE 43k ¥
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lmmol/L, #EEHFSAH. BOKEEE, SHEFRHE, BOKE LR, k56

N B (6His-Tag) &40 EFfEAHHis. Bind Quick Cartridge (Novagen/td
) BATEAT, B3 T AL E EEACCR4EXE T 5. £SDS-PAGE#. 3k, &
9. 5kDafb {3 8| — ¥ —th 44 (E2) . WiZ4& % % ZPVDFHE L A Edams A M & #ATN-
SEAEF I, &RNSRISARABRHSEQ ID NO: 257 F #yN-3 15 R Bk A

A,

SEHEHIS FACCRAME X E B, ST E &~ &

Rl % FhA AL (PEAE 8 ) &8 TR ACCRAME X B 9. 545 My £ B

NH2-Met-Ser-Phe-Ile-Tyr-Ile-Ser-Lys—-Pro-Ile-Met-Leu—Ser-G1n-G1n-COOH
SEQ IDNO: 7). ¥iZFMAF EnEZafm+nFaEaBEMEEE, TSR
Avrameas, et al. Immunochemistry, 1969;6:43, Mdmg bR H& G % KA A4
tRABRERNGHEER, BREBEALERASRESYU T EAL K KA IniE
Gk —k. RIS ue/uld ok & B G 5 A A4/ B o 78 SUMBLISARLE & fo
Wbk . A& B A-Sepharose IR MY R S i B 8 1g6. KA K
# 4 THAEE LB SepharosedBrE £, B ER BN E AL 16 4B E Kok,
S LI 5 TE U AL B9 AR T A R 5 ACCRAE R B19. S5 &

LB 6 REXWAHEHMERF BAFRIRA WA

WEERH LB ERTRANEENEMERA BAERIRHAZ T ENA
#, WRAZHEH TSR RBGOEFALRREARNEREAR cDNA UERTU
UEEXHRTOHARPTNEBERFIPREEBREN S ERTF, #—FETH
FHEARANAL AU ERF IS EA RN SR TRFINEE K ARSI RELR
mp T RERTRE.

A LM M E R MALAN S HER SEQ 1D No: 1 Pkl & 0 BB
B A BRERRGA, HRARBEAR T LR - SU SR EARLAN S LH
BAEFRARRG S RERFA. BRERX T RQHER A GE %, Southern B &%,
Northern B #isEfn & G977 3%, BAVEMRMANY 2 H B KB TERE LB &
REAMEGSBRAX, XEMEANSRE: BETHRAREE LA SR
BB HATRAER, UERE LR ERRENEETNBRETERN S
Rpaf, KERFXBHEARCRENRZE AL, HFREERHG S
MBEX., 2XSBZE, REXLORHH— RGBS RRE, KEHHAF A
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REBENEEAG (WRERAEARGNEE), UELRYERRERGY
HREBNES., RERALANEARERYE: £ -2B42 5L 555HH %
%A B SEQ ID NO: 1 MRS AN EMFBHN B, £ o XE4 R8N 5 KK HEY
ZHHE SEQ ID NO: 1 AR EAMG BB N B, A 520 5] 26 B B 5 B0 o 5 4
HRETEREL, EREBENHABAGET, KB4 50BN ATERR
KBTI URE.

- HEHBA

WX Z A8 SEQ ID NO: 1| B EMTMA BAHELSES, Nl

BUTRENAEELRGLAFE:

L, AT ANEHRTEE N 18-50 MEH®R;

2, GCEEN 30%70% AN 4570 2028,

3, FATEE L HANE

4 FEULFGNTEAMERS, REH —FHETENFTIOW, 4180

FRE DB 5 HRFF IR, (B SEQ ID NO: 1) v B b E A5 &

HEARSITHEMLR, F5ER2FRBMARES AT 8%RE AR 15

NMESRETSME, WZWEFE — BT R A,

5. MBI R B RALH TN A LR A EFA TR — F b 0w 5%
SERG A L& AT Bk 3 A B DL N4
#EF 1 (probel), BFH %4, 5 SEQ ID NO: 1 WRAFEA B EAR
FHEA) (41Nt )

5’~TGTCTTTTATATATATTTCAAAACCAATCATGCTTTCCCAA-3 ( SEQ ID NO: 8)

B 2 (probe2), BF% K44, A% F SEQ ID NO: 1 AR A B
HEA BB JREFF (41Nt ):

S'~TGTCTTTTATATATATTTCACAACCAATCATGCTTTCCCAA-3 (SEQ ID NO: 9)

ST RS 5 BA X WL E AT S8 B RA RTS8 52 Xt
DNA PROBES  G.H.Keller; M. M. Manak; Stockton Press, 1989 (USA) LR E S RH 4
FTRESRFMES L (D FHRELRIEY (1998 £8 )5 [L]FEHEaAeEre
F, B¥HRA.

o ]

1, AAHTEE B kAR 4 4R 4R R DNA

FR: 1) RF SR FEMANEEHASHANBRER LB AEB S E R

(PBS) WP, FIHNRFAIEALRE N R, BIEFHRBEEEE. 2)



10

15

20

25

30

......

26

L 1000g BSHIRRL S 10 o4k, 3) AALEZWHE (0.25mol/L EHE; 25mmol /L
Tris-HC1, pH7.5; 25mmo!/LnaCl; 25mmol/L MgCl,) ZFVLiE (K4 10ml/g), 4)
FEACHES IR BUARSRULEE, EZHALHMEAHBE, 5) 1000g B 10
2. 6) AERHMIE (F 0.1g RWAFEERE M 1-5n1), BB 10005 B 10
A%, 1) ARBERBREENRE (F 0. 1g RUAEHEN nl), REBTHE
B hh 3R 3£

2, DNA By KBt i%

FE: 1) A 1-10ml % PBS ¥ 4EHE, 1000 B 10 440, 2) FA 40542
ERFVLIRMAN (1x10° 40H0/ml ) H A RA 100ul BAEE w7, 3) 4 SDS T4
WA 1%, WREERMMZ A DS R WAB MM, METEAHAA
W RIR T LR, HBEAEFTR, X—AERE10 BN TE. 4) i
E K ZLRE 200ug/ml, 5) S0°C RIER R 1 N R 37°C 22RTAK. 6)
REERER: St RRAE (25 24 1) 3, ENBONE T IS 10 440,
PR EE D, EUNEHHTEC. 7) AAMESEFE. 8) ALERFEH
FORBE (24: 1) H3, B 10040, 9) B4 DNA A BB ZHE. R/5H4T DA
W 4 fo LB L.

3, DNA My&iftfo 2. B

ZB: 1) & 1/10 465 2mol /L BERRAY A0 2 24RF04 1004 2.8 fn | DNA A &,
WA E-20°CHE 1 ABRERR. 2) Fl 10 040, 3) MO B RE N 78,
4) Rl T0%% 8 500ul eI, S a4, ) AR B RE 28, A 500ul
RUERHTIR, BO 5 24, 6) MBRERAEE LB, RECTALLEES
BRACERER. ZETH 10715 o4, UFERELBEL. $EFEERREAT
B TRBREHEM. 7) LUMEH TE K E R DNA VU, (%309 M3 5 7
R, FIHZAE M TR, BEE DNA FABM, £ 1-5x10° EMFHF R AL
Fu lul,

BUT# 8-13 P B F LA ETRN, FUNTEEHTE 14 F B,

8) ¥ RNA B A JuZ| DNA B, 4K A 100ug/nl, 37°C {R38 30 440, 9) A
SDS Al 1M K, 23R A5 0.5%F 100ug/ml. 37°C £R38 30 A40. 10) &4k
ROKE: RG: FAB (25 24 1) $RKEA, HO 10 240, 11) AOBH
A, REERPHEE: BRAE (24 1) THHE, BN 10 4. 12) AR E
AAH. A 1/10 4R 2mol/L BEBRANA0 2.5 RAS 78, WAE-20C 1 B, 13)
R T0%ZER 10048 ik ilie, 25 F%, EAMR, dRRASZ -6 5%, 14)
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.....

TS Aggy 1 Aggy LA T DNA BH S R £, 15) 43 B B F-20°C.
A B &

1) B 4x2 REUANHHBRAETHE (NC ), AHLEL BB E AR
BT, §—H4FTHK NC B, WEERENERIRI2INAFTRELA R
BEAELE .

2) REEAEA 1S HA, ATHEL EZEPET.

3) EF#2 A 0. 1mol/LNaOH, 1.5mol/LNaCl HysE4tt 5 44 (HK), BTE
T4 0.5mol/L Tris-HC1 (pH7.0), 3mol/LNaCl ByjE#t Lt 5 o4 (WKk), W&
+.
4) KT THREF, UBELHF, 60-80°CHETH 2 /ut.

A B AR D
1) 3u1Probe (0.10D/10u1), AuX 2 p 1Kinase K, 8-10 uCi y—32P-dATP+2U
Kinase, DL#Mm EH4A4EF 201,

2) 37C Rk 2 /pEE,

3) An 1/5 KRR RER B 48 = A (BPB),

4) 1t Sephadex G-50 %%,

5) Z4 *P-Probe #t M W ALK E®E — (7 F Monitor W),

6) 5/ /%, WE10-154,

7) RBAR R SR E & &

8) &3 5% — B R SR RUE BD 4 BT % 6l &8 'P-Probe ( # & i Ey-*"P-dATP ).

FHBEE TERSF, N 3-10mg H A KA (10xDenhardts; 6xSSC, 0. Img/ml

CT DNA (/NARIER DNA), ), HIFLH DG, 68°C K% 2 /N,

R
BEHEW A, WA EFHHS, HES0E, 420 KkBEERE.
HRE
B
1) BUH B R AT B R
2) 2xSSC, 0.1%SDS #, 40°C # 15 44k (2 %),
3) 0.1xSSC, 0.1%SDS H, 40°C % 15 4k (2 %).
4) 0.1xSSC, 0.1%SDS ", 55°C # 30 04k (23%), EEET.
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{8 5 B R
1) BUH B A ATty A1
2) 2xSSC, 0.1%SDS #1, 37°C ¥ 15 -4k (2 % ).
3) 0.1xSSC, 0.1%SDS &, 37°C 3% 15 4¢F (2 % ).
4) 0.1xSSC, 0.1%SDS &, 40°C % 15440 (2% ), TEETF.

X-XH B ¥
=70°C, X=X 8 B® (JEF Bt AR 42 X B AR 5 M 5B 58 1 52 ),
LI AR

RARBERRAFRATORIER, UWERNFH AR IRA RS RA
HERAN; TRAFHREZRERGTATHRLER, F4 1 WRTEHGEBRE
MEBRT A - MR RPN B RE. AHTHARSY | A B KL
M ERERETALARFHEERER KA.

S HEB) 7 DNA Microarray

FEGHRAEMIER (DNA Microarray) REM T2 ER LR ERASI LA
AAEE FHHFRNFER, CREFAEHRAEL BAFH. BEERE
PR, BEREL, 88 ATARMN AT EANREHTHEN LB Ao, Y
HERE. BR HREBUSTAENEEGEN. KLV HEHEB T L DNA
ATEEGCHERRTHAEART A DG, FRAOFRASKERMTERED
AMBERRERFTEE, KRODH, wREkn. X4 s SBRE TR+
BH%Z MW, 0 58 T#k DeRisi, J. L., Lyer, V. &Brown, P. 0.

(1997) Science278, 680-686. & S ik Helle, R. A., Schema, M, ,Chai, A., Shalom, D.,
(1997) PNAS 94:2150-2155.
(—) A%

AR B 2K cDNA 353t 4000 % £ B H BT 74 0 8 DNA, b dE R K W iy
AHER. el oR AT PR #TEH, SALFETHENERLRERT
500ng/ul Z A&, Al Cartesian 7500 B4 (W H £ Cartesian A 8) X TR
Bl RERZEGESRN 280un, HEREHPFHTAE. TE. BFEAX
BROCFARBR, HBUE TG DNA B R AR ERARGH. HAKRIESBEX
T EHSMRE, KEIHANERELESER:
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1 BRI A E 4 /DB

2 0. 2%SDS ¥ 1 245

3 ddH,0 FHFE K, R 1 54,
4, NaBH, # H] 5 4-4F;

5. 95°C K2 b

6 0. 2%SDS #igk 1 -%;

7 ddH,0 ¥ % # K

8 2, 25°CHEETRAEA.
(=) HAHHFIE

RA—5 R AARRECHRAEI ARG AR (HEDIR B HHK) T
¥ & mRNA, 3£ Oligotex mRNA Midi Kit (¥ QiaGen 4 &) #ifk nRNA, i# 3¢ R 3%
K4 B % KR Al Cy3dUTP (S-Amino-propargyl-2—deoxyuridine 5 —triphate
coupled to Cy3 fluorescent dye, W E Amersham Phamacia Biotech /A &) &1k
AEIEAH 2 nRNA, B R A Cy5dUTP (5—-Amino-propargyl-2'—deoxyuridine
S'—triphate coupled to Cy5 fluorescent dye, W B Amersham Phamacia Biotech
AED AN RS EAR (RAIR MG EIEER) nRNA, Z44E & HHF4H. B
REBEBEH &R
Schena, M., Shalon,D.,Heller,R. (1996)Proc. Natl. Acad. Sci. USA. Vol. 93: 10614~
10619. Schena, M., Shalon, Dari.,Davis,R. W. (1995) Science. 270. (20): 467-480.
(Z) %

AR REULAMALANRE SEF —RLE UniHyd™ Hybridization
Solution(J§ B TeleChem A 8) RAM T #HATRA 16 Moy, FRAEHRAE (1x
SSC, 0. 2%SDS ) # & )5 A ScanArray 3000 H#HE{X (M E £E General Scanning 4>
B) #ATHN, AHWELZA Inagene 5 (XE Biodiscovery 28 ) #4THE
G, HHEA AW Cy3/Cy5 thiE.

U EFAREAR (RATR B ERAA) 28 A . PMA+#Ecv30440
Rtk LPS+HYEcv3044 bk AR . £ ¥ R4 % 4 1024NC. Fibroblast, &K HET
FI3, T024NT. JE R Bk o4 K Bl TR B, 1013HT. JE R Ak f ek Al 4 & B F H| %, 1013HC,
FEREAE AR AN ET. AR . BAE. MR, MEAMAR. B, B, WHR
. SWRRE. BITE. REXIANCYI/CySthig by @, (B . mETR
A& BB AR 89 A CCRAAA % B 9. S ACCRAAE X B & ik s RAfL.
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(1) '—_ﬁ&/fg 'EQI.\:

D) EPALFR: ACCRAHXEHI. SEESHDFF
(1ii) 75 4 E:9

(2) SEQ ID NO: 1Hy1Z A.:
(i) 7 45 4L :
(A) K FE: 2665bp
(B) XA : BB
© %M Wig
D) &4 &%
(i1) 7F K& cDNA
(xi) 7 5| #i£: SEQ ID NO: 1:
1 GGGACCAGGGATAGGACTCCAGTTGAGCCTGGTGCAAGAGGTCCTCATCCTAGCCCAACG
61 GAGAGCCATGCAGCTGAGCTTGGGCGATGTGGTCCACGTGOTTGTTTCTGAGTGTGTCCT
121 GAGGTTCCTGGATGGCTTGCAGTTCCCTATGCAGATCCAATGCATTTTITTCCTTTITTITGC
181 TTCTACAACCTGGAATTTATATGTTCAAGATGGAGCCATCTCAGCCATGACAACAGAGAA
241 TGTACCACTCTCACGTGAGGAAGAGGGGTAGGCAGTCCTCCTGTATCACCAGCTGTTAAT
301 GAGACCCTGAGGAAACCACATCATGCAGATCAGCCCTTCTCTCCTGTAAGGAACTCATCC
361 TATGAAAGAGCAATTGGTGGCTGCAAGAGCTGTCTCTGGGACAGCTCTTCATGTCTATAT
421 CTGCAGGGTAACCCTCATAGTCATATGCAGTCATATCCATAGTCATATCTGGAGTCAGTC
481 TCCAGTTCGACTGAGTGAATGGAGAAACTAAACATTTATTACTGAATAATAACATTAATA
541 AACCATCTTAATGATAGTAATAATAAACATATTCATGAGTATTAACAGGAATGATGATGA
601 TTATTATGATACTAATATCCATAATTAATAATTTTAATATTGATAATACTACTAACCCCG
661 TGGACTTGGGACCTAAAGAGCAGTTTCCCCTGACAATTATCCCGTATTTGGCCACATGGE
721 GTAATATTGAGTTCCAGAAGCCAAAGATCAACATTCAGAAAAATAGGAAAAACAACCTGC
781 AGGTAGGCGTGTGCACACATGGGGACTCTATGGATAAATACTAAAGTGACTCTTGTTCTG
841 GATCTCCATGCTAACAAACATGCACCAGCTTTCAGCAGGTAGGACAGCTGGCTGATGGGG
901 CAAGGCTTCTTGAAGACATGGCAGCAGTCAGAAATCACACATGCTGCCCAGCAGCAGAGC

30
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961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641

......

TCATGACAAGCACTAAACCCCAATGAAAGGACCTGGCTGCCCTTCTGCCATCTGCTCTCC
CATGGCCTCTCTTGACTGGTACATCTAGGCACTGGAGTAACCTTCACTGGCTATAGGAGG
GCATAATCCCCAGTATTCTCCCACTTGCAAGAAAGACAAAAATTACCTGAATACCATGGC
TTCTGGGTATCCTTAGTGGGCTTAGCCTATTTTTCATTTGCTTTAACAGGCCAGTTATCC
AGGCAGTGACTTTCTGTACAGCTACAGTCACCTCTGGACACCTGCGGAGACTTTAAAAAT
TTCCAGAAGCTCAGGAATTTTTGGAGACCTTTCTTATGGCTACGTTGCCTGCAAAGGTGA
ATCAATAAGCTTCTGAACTGACTTAGAAAATGTTGCAGAGACTCTTGTGAACAGATAGAC
CCTCTCCTGCCACTCCAGATAGACGTATCCGGGTCACACACACCTGATTTAACAACATCT
CATTATCTCAGGTGAGCAACAGACAGCAATTTAGGACCTATCCCAGTGTGGATGAGAGAT
ATTGAGTTGGCTTAGAAAAATCTTAGATAGACTAGATGGGGCAAGAAAGCCCATTCTGGG
GCTCAAAAGCCTGCACATAGAGTTGCTGGCACATAAAGGGTATGTATAAATTCTTTCTCA
GCCCATGAGATCAGGATGAACTTCATCAGTATACCATGCTGGTATGAAGAGATTATTGCC
TCCAAAGGGACTCAGAATATTTCAGGGATCCTGTATTAGTCCATTTTTACACTGTTGTAA
AGACACTACCCCACACTGGGTAATTTACAAAGGGAAGATGTTTAATTAATTCACAGTTCT
CCATCGCTGCGGAGCCCTCAGGAAACTTACAGTCACGGTGGAAGGCAAGACAGAAGCAGG
CACCTTTTTTCACAAGGTGGCAGGAGAGAGAAGTGAGTGCACAGGAAAAAAAACCTCCTA
CTTTTAAAACCATCAGATCTCCTAAGAATTCACTCACTATCATGAGGATAGCATGAAGTA
AACTTCTTCGACACATGGCGATTACAGGTCCCTCTGTCGATGTGTGGGGATAATAATTTG
AGATCAGGTTTGGGTGCGCCACACAGAGCCAAACCATATTATTCTGCTCCTGGCACCTCCC
AAATCTCATGTCTTTTATATATATTTCAAAACCAATCATGCTTTCCCAACAGTCCCCCAA
AGTCTTAACTGATTCCAGCATAACTCAAAACTCCAAGTCCAAAGTCTTATTTGAGACAAG
TCCCTTCTCCCTATCAGCCTATAAAATTAAAAAAAAAGTTAGTTACATCCACAATGGGGA
CCTCATGACCCTGACCAGTGCCCTATCCTACTGTGGCTCAACTGATATCCAAGATGCAAG
ACAAAGTCCTTTTTACTCTTTCCTCTAATCTCCTCTAGCAGAAGGAAGCGGTCTTITTTTG
GAGCTGCAAGCTGTGCTGCCTCGGGTTGGGCCAGTGCTAATGCAAGTACTCCTTTAGCTG
TCCTGGCTCGTGTCTCAGTAGGTTTTATGGCCACTCACCTCAGTACACTGACTCTGAGTA
CACTACTATTGTGTCTCCAGTAGTGTATGACATGGAAAATAAATCTCCATTCTCCAAGAC
TCTTCTTGAGCATCAAGTCTGCCTGATTGTTGAGATATAGCTACAGACTTTCCTCGCTGA
GCCTAGCATGCACATGTTCCTCTGC

(3)SEQ ID NO: 2891 R.:

31
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1 Met
16 Ser
31 Ser
46 Lys
61 Thr
76 Asp

(i) FF B ARAE:

W) KE: 86NAER

B) XA AXB

D FwEIEH: S
(D ATHRE: FK
(xi) 77 §3£: SEQ 1D NO: 2:

Ser Phe 1Ile Tyr Ile Ser Lys
Pro Lys Val Leu Thr Asp Ser
Lys Val Leu Phe Glu Thr Ser
Ile Lys Lys Lys Val Ser Tyr
Leu Thr Ser Ala Leu Ser Tyr
Ala Arg Gln Ser Pro Phe Tyr

(4)SEQ ID NO: 3#y1Z &

(i) F 7 4 4E

() ¥ E: 2403

B)XR: ¥#]

(C) 4. #4

D EHEH: &M
(DATRA:. ERHR
(xi) B &\ #3k: SEQ ID NO: 3:

GGGACCAGGGATAGGACTCCAGTT

(5)SEQ ID NO: 48915 &

(1) F 7l 454

(A K. 248 %

B) XA HE

) M e

D) A EH: &iE
GDaTL£A: EUER

Pro
Ser
Pro
Ile
Cys

Ser

Ile
Ile
Phe
His
Gly
Phe

Met
Thr
Cys
Asn
Ser

Leu

Leu
Gln
Leu
Gly
Thr

Ser
Asn
Ser
Asp
Asp

Gln
Ser
Ala
Leu

Ile

32

Gln
Lys
Tyr
Met
Gln

24
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(xi) FF 5 #3£: SEQ ID NO: 4:
GCAGAGGAACATGTGCATGCTAGG

(6)SEQ ID NO: S#yiz B
(i) 7 5 & 4E
(A K F: 313m
(B) XA : HMB
C) 4 B4
D) wEHEH: &%
(D) AFEA: EUTHR
(xi) FFH| 4R SEQ ID NO : 5:
CATGCTAGCATGTCTTTTATATATATTTCAAAA

(7)SEQ ID NO: 6#yfE B
(i) 7 545 4E
(A) ¥ . 33m A
(B) XA %®
M 24
D) FEHEH: &l
GDaFEA: EEEFR
(xi) Fp 5| #k: SEQ ID NO : 6:
CCCGAGCTCTTAGAGCAAAGAGTAAAAAGGACT

(8) SEQ ID NO: 7#h4E &.:
(1) F 7 FALE :
D EE: ISANEER
By £A. AER
OEZENE- T X
(D) FERAE: K
(xi) B 5|43k ; SEQ 1D NO: 7:

33

24

33

33

Met—Ser—Phe—I1e—Tyr-Ile—Ser—Lys—Pro—Ile—Met—Leu—Ser—Gln—Gln 15



(9) SEQ ID NO: 8#51% &
(i) JF 5 R4
WKE: 418
5 B) XA B &
C)#EM: H4
(D) FHAEEA: &
GDATER. EBE®R
(xi) F 5 #3£: SEQ ID NO : 8:
10 TGTCTTTTATATATATTTCAAAACCAATCATGCTTTCCCAA

(10)SEQ ID NO: 9Hy1z &
(1) F 7l 4 4E
A KE: 4a18%
15 (B) XA M
(C #M: #4
D) #wEIEH: &M
(DATEE: EZHER
(xi) P 5| #38: SEQ ID NO : 9:
20 TGTCTTTTATATATATTTCACAACCAATCATGCTTTCCCAA

41

41

34
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