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1. —FoBHEk - AREEAEE S5-13, HBMHEETFEE4AA: SEQ ID NO: 2
iAW EERFINEK. RESKOFRAFB. XUWRTEY.
2. WA ERIFRAZK, KB EETHRERK. XOUPYBRTEYNEER
FFFIEAL SEQ ID NO: 2 i RN B EARF N E D I5S%EHFE .
3. WRAMERLITRNEK, ARAEETEREEA SEQ ID NO: 2 fr my &%
BT TN E K.
4, — ML ENIUTER, EREETHAIU TR SHE THF 0N —H:

(a) %A R A SEQ ID NO:2 R 7 B EBRFIMSIRIALRFBR. X0, T4

e R B

b)) 5288F% (a) EAHEZH TR, &

() & (a) & (b)) HED TOWHEHNSBEHFR.
5. WA ERAIENSBRER, HEEETHAS R ERO LSRG LA SEQ

ID NO: 2 i B ERFINEHHH.

6. WARMERARNEIRER, HREETHRZBUERNFFEEH SEQID
NO: 1 % 279-668 {8y F 5= SEQ ID NO: 1 o 1-727 LBy FF 7.
1. —HEANFLI VRN ELAERR, HHEETECRERMNER -6 P00
~BHUNERFREBERERE. RERERERARARWET RN E L H4K.
8. —MEFNELHHBOREIRIE IR, RSEETEREE TT7
—RE T AR

() AMKER TANELEEREIRRRNFEIER; R

) ARFER4-6PHE—BAEXRFL S BIRHEAMRETNEFTHH.
9., —MEHFABEERED SS-1I3EMNE OB & TE, EBEETFHAFE
1,4

(a) AEAZAUBEEZE SS-1344T, BARMNEXRS AN IRAEE
41

(b) NEFRMUTP I EHRAAZERED S5-13 FHH £ K.
10, — M52 RESCHHE, HBEETFHRATEREE AZEKRE g S5-13
HREMNE AN,
11, —XERRAFTFIRFRREEGLEY, EHREETENEEMR. K.
EHEMEABEERES SS-13ERGLEY.
12, AR ER 11 FFRNKEY, HBMEETERSEQ ID NO: 1 IRt 2 B H

.._1_



10

15

20

..........

nnnnnnnnnnnn

BT S H R B ROUF 5.

13, —RAFERINFRUEUNNA, AREETHRAKEANATHEY AR
BhREE SS-13 AW, KRIERN T,

14, —MBUE5ARER 1-3 POyE—RAERFTRE S R X HRRERKR D =&
WH Tk, AR AEETHRELNFR S KN RAE, SRR S K EH,
RERMNEZBERTIRFAASFREZBERERRE N ERL R,

15, A ER I3 FHE-—RAUBERFRERANA, KAGMEETEHLATH
BAREERE S SS-13mERS. A, FHARWTEA; RFA THRELHE
HER.

16, A ER4-6 PHE-—RNHUERFTRHBRS TR, ARELETEE
A A TERY RN, SEENRGRATRRIRNE, RFATHEEZESH
B3

17 I RAEXR1-6 X 11 FHE-—RANBERFRNSZ K. FHERIALEAN
BA, XFAETRAREZK. FHFRILERY. RAA . FRARTHA
UELABRNESHF LTI NREARENDH R BT 5AEERED S5-
BRERAHRRNAHLACH.

18, MAEXK 1-6 X 11 FE—RNHNERFTANFIK. FHFBRHAM Wy
A, AREETFRAREEZR. ZHTRRVEDRNERA TRT LB EMNE, DX
B, HIVRBEMEAMRROEXRENSA.
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—FMFNE R —— AEEARES SS-13 GEREXN S RN ZHER

AXABRTEWBEARGR, AEMNH, AXAHRT -—HFWER——AH
BAEEa S5-13, NRGBUEBNSIBFRFT. ZAXWEY R FHHFRM
SR ETERNA.

FHNEABREAFAEERESAURREREEN, &0 WFHEN
HEARRNAABFTEF RIS, FoN BRI BT EHEANARERNA &K
M., & F tRNA R BGEAFERARTR, APPSR LB EFE 2K
HRTHEIRNLTHESE, XUBEERAAEREGREREN TENRILTA
2R&. AW, BRARHARNEZ TENELAYERAMEER, REEENLE
EF®.

AABAEFH - LEENFETHIATRN, FEFTFRAEFEONH
BAE. ERFERLT, IEFEFAE tRNAs BEHEEREZS, XBEFOWNRE
KEEEHEGNBEEAT. 1905, AMMTAKBHELHEL THEEAED S4.
S5, AXAWH EH BN SUPM XEHANRTHEERED S4 AR EHAREE.
SHANERNHAGE, ARFAET. BRRBRIANEEREZS, XFF
SR AE®I LR FESRTFH[ALI-Robyn J.A., Brown N., et al., Mol
Cell Biol, 1990, 10:6544-6553].

BREEEE SSEMEREENFH —NMARES. EABITEF, S5 &
BAEBBAETEUISHRERKEALIBRFTREEAA. ZEORERFI R
i, MANRUBAEAREPHARR. SSEONREREREOHBRHRE
B, EMZEAREREWEERHAENERAZTONME, AW/ 4 —
WEHREERAHE, AEARERERONAEEYM. —LTETONIER
FHEBERZZNAARBRE, JREMARXORBELRERR. RERAER
REMMBREES.

S5 EE W 166-254 NMEABAEFER. FEEAARTHHRLERF 7KK,
EMBEEATEONEAEERN, AESHEARAKE. KOUTRTWHILEERF
7| 4 f&: G-[KRQI-X (3) -[FY]-X-[ACV]-X (2) -[LIVMA]-[LIVM]-[AG]-[DN]-X
(2) -G-X-[LIVM] -G-X-[SAG]-X (5, 6) —[DEQI-[LIVMA]-X (2) -A-[LIVMF].
iAW SS BUREAX —RINFFIHELE, X-—RFIGENFHIREGREL
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FABEGGHEIERYES, AEEOS5 A EHELREAERBEREZEN T
K. ZEHEHRERREAREHREEFOSRRY, ANTTRPREZENHR
Bk 30S BEM, WF, BHEOHSMEIR, AWIRE/RSEAHERER
REMEWGER, 0 RMEAMER. ARRARRR - LHBEIBENR &
%.
BREEGANANER, ERKR. B4 MW, BE. . KKk FRE.
BF. PMA+Hj Bcv304 48H#k. PMA - &9 Bov304 SRR, RYLM A LO2 Atk A
Rl 1R LO2 Ak, AR 6 /NEHEY LO2 ARARET SR, 0. BB, FeME
Bt A, BAR. BB, BRI B, BYE. RE. BE. BFUXES
i, REAWS KRN ERAES AGERES SS-8 hRAB W AN, BRH-F
Rl R, RRARS LN ABERED S5-13,

MFW LR ABBAES SS-BEEERAVTHARIROBERERATENGE
EGRTREEAM, TEMGERLRAYREIIRAENEY, BHHAGFRT
—HEELRES SR URBWANEGRED SS-13&H, FARLEERFE
HWAERFT. FAUBRES SS-BEORBEARNLPBELAARREZLE
HE#BERERRETHERARG T AR, XABFOTRMAFTZE 1 KHHM
/BB, BB RD DN ZERERN.

AEHG—NENRREIENFNEIR——ABBAES SS-13 URKA
B. XM fofTau.

KEPAME - NEHWRRBRED LSRN FHER,

AEPHE - NEWRRBEARDAVERED SSSINSBFRNEL
R,

REPHE - NEWRRUEARDAEREE SS-D3NEHFROERE
THEAE LN,

AEAHE-NEHRREEFACEGES SS-13 W H %,

KEAHE - NEHREEARRAN SR ——ARBERE S SS-13 04K
®.

KEPHE - NEHERBTHARENER——ABEREE $5-13 M #
BLaY. #HRA. BEA. WEA.

KEPWE - NEHRERDIIET 5 ABEERED S5-13 Y AANKRR
Wy 7 % .
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ERPSR—FHIEHER, ZFRREAEN, E/4: AH SEQ ID No. 2
EEBFFINLK. RERTHER. AUFRRFBERTES. BfEH, HEK
# EL A SEQ ID NO: 2 & XBF 7 W% K.

EEVAS R - RLoBNIVER, SL-%E THAN—MAREBRF IR
AR

(a) %375 LLATSEQ 1D No. 28 EBMFH ML KN F B HR;

QEEZ 2 AOEENEZ 35

CE5Q@HBOWERFRFNEAZESTERERN S HER.

B4, ZEBERGFAREE THY —F: (a) A4 SEQ ID NO: 1 ¥
279-668 {Xty FF 7|; o (b) EL A SEQ ID NO: 1 & 1-727 {X &y )5 %l.

AEHFNFR—MEHEXENULBEFRABER, BRAUZRERE, —HA
FHRARETEMNEIEN, BELEL. ERRERNFZIAR; —HaER
R ITERPEREETIHREREA S RN T %,

REHEAF R MG 5RLA S R RrEEeniiek.

KEWAF R —HERGER. HE. RRANHAARRGEEGS-13E8
ERH LSRR E, BAEMNARRYNER. RXAXFRAAT EREN
e,

AEVRH K MR UE AEERES S5-13 BEARYREMXIRA
BEFHREG T, AEENAYREFFRSRBAFGDERETRFFIFHR
T, REARMNAEPHERPRLAS KN BR AW EE.

AEHLS R —HERAEY, CEARLASREILERY. BERN. #47
FlB MR LR G ¥ P T RE,

FEREASRARFH SR/ RIGERERNELA FRITRE. KAMK
KRR A EEAFRET R TARBRES SS-3RAREFSIRKRFIH DA
%,

AERHEETEH FAXNEARGAT, HXFRHBERARTEREET R
R,

ARHBRBHNERBFERASTAREREFIRARLALTHE X

“HBFF” EREBER. BERREZBHRREABRHL, &T0UH
EEENAEGDNARRNA, BAITURBERNEY, REFXERH#E. X
My, KE “GEBFF” ZHEK. K. FRIAZTERFIELHBEIHL.
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UREPEY “AEBFF PR HXREENEERSTHAXRF I H,
XA CEB” R BAR TEXFHELERFIRHSSHRFEORS THX
HEBEHAREER.

EUFRRENESR R BRE-—FAA-NRSNEERRUTFRREN
BERFFRGLTHEIBERFT. FREETOEALRF I RYERF T
PAAMB B EBRNRL. EARSR. BEATEH “RFEH” BE, E+EEk
WELABAASEALBRMAXDHENRIELR, vAZARERRRAR.
FHRETEAERTUERE, vALARRRH AR,

“Phk” BRELAEBFASHMEBRFINF - ARFNEERIL TR G
%.

“EN" B B RHEAERFIBRBEFBFATHARESREXRREFEN
AFHE, —AREANEEBRBEFREE L. B REGTHNEERIYE
BREH - NRENEAERIE TR,

“hmERT ERAHRRITFHEN. AR LD FENEAR. X400,
RE “REFEN” BHARN. EHANSAREARREFBRESENINRA
B EEREABRRNEURSEREREEENED.

“HFHH T BRYS5ABBEEREESS-1344H, —RTREFERAEN
MEYZEORERNST. BRAANTUAERAR. ¥R, EALEWHENT
HEETESASEREAS-13NLT.

CEFEA” R MENT REUYSASBREESS-138 460, —HTHAK
BYAMBEEGSS- 13 AR ERRAREFTRELT. EHRAFHEHLT
LAEEEE. BB, AL WREAEETE4ARREGREASS- 13T,

“HY% BRAMEARBEASS-DIHNYREART, AEEFARERNAER
Bfh., BABBHNEKERABEREASS-UINEMECAWEER. HRAR
TR RE.

A A RRER AR REEMANETES. BX. EXRACUR.
XEBHEAARGAENEORALERGMABRERES 5513, F X L4
WAMMEREE $5-13 AFRERRARBRERER LGS £ —NEW. ABER
B H S5-13 £ RRH 45 o1 F B BT Rl 47

“HIM? K B BREAFHEREFBEEAGTEAIRERAN S
MEBERES. o, FF “C-T-6-A> THEINFF “6-A-C-T 6. W
ABEAFZHANENITURERINRAHE, HREX AN INERN TER

._4_....
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HIERXABRERBEAR BTN,

“HMERE” REEAINEE, TURHLRAERARLRAE. “HoRE" £
H-—MBLEINFY, HEV)THELIWHRTLENNF P EREBH LR, X
RN TREIEBEEERKAG LG THITHRR (Southernfy F &,
NorthernBp # ¥ ) RBW. EXLFAFENFIRLREH TR EPNHELFAE
WEFFIERFHENTENBERBARGETHES, XIHTERTKBERER
MR GAFFEFRAELES, BHPREBERKNAGERTAFFINEANE
BARFUHRABEERERA.

‘“MRMELE” EREFAMNRZMHEERIAURFF LB T FIMERA
M ELE, TRARTFFEMNEHEME2F, nEIMECALIGNRE F (Lasergene
sof tware package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNRR & W R 31
By EmClustersE Lh B W Mk £ M F 7 (Higgins, D. G, F2 P.M. Sharp (1988)
Gene 73:237-244). Cluster ERIBE AR Z M WEB K EAF 7| H7| &
#. RERABURNBRALE. BNEERF | wF FAfoF 7B H B4 R
HEsERELTRITH:

F3IAL Fr 5B [ IC B by 3% A3

100

FHANZER —FHATERERER—F 7By FRAREK

W, LB A Cluster B A RGUE A ¥y FfwJotun Hein MEHBFH 2
B MM EI T 2R (Hein J., (1990) Methods in emzumology 183: 625-645).

“MiE” R EERF I Z 6 H 5 A obAE B B AR A R A B AR
THRRKNBE. AFRTERKNEERA L, FAELTNAERTRERL
ARMAEAR, FTERFHWAEARITEEMARBAR; R AHSWF &AL
AHARMNEAMEOERXRTAERAR. R RARMHEEAR, HARMEAR;
RABRMAEBE, 28RMEEAR;, ARNARMBAR.

“BX” RESHEHDNARRNAFIIEINEERFF. “RX#” BR¥ES
“HX#” BANBEHRE.

“PTEY” RIGHFPRGEOHAUBALESNHY. IRLEECHDTUEAR

_5_
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R, BANAESRAET. BRMANTRERTRRS TWEELANFH
P £ K

“Hih” REFEENHEFTEARFR, & Fa, Flab), KFv, LR E
HEENEBEEASS-IINREREE.

“AFLHFGE” EHERFELSBRNEERTFARBREBREARKEN
HAL, BA0 R R & A E LR,

“HEH —ARBRFEAERRGTE (A, EXRERTLHRERAR
RIWE) 2P HH. i, —MERFLNSIBERRSREETEH AR
ERHEMAE LR, CRARNSEERASRA - LRLBEGRR G P 2 H#
EHURAFRES SN, IHNFBFRTRELE —REN—HD, BT
R EHTRBSREE L4 HN—H0. BRRARLAGWTRERRARE
WEa, ENHREL &N,

WAL, “O8BH REARALERFRAFLBTER (MREXA
WWE, ERFENEAARE) . vERERNNARRETH S R T RN
SHERES B o, BRSNS REERESROARARETRAFENR
o, WA EEL.

WmAXHA, “OBEHABEEEE S5-13” BHASEERES S5-13 &K
FRASFREEMANEEEE. KL, BEARATHR. APRNBERARGE
BB EGRALBE ARG MAMEERES S5-13. AR LAWK EFZRR
TR A WY, AMBAED SS-13 SRR AR
B3 247

AEERMET —HFHNS R —— ABBEEREES5-13, AR LR HSEQ IDNO: 2
RN EARFFIAKN. KEVNSIRTURELEIK. RBFK. 6HEK,
REEALK. AEVNLRTUEZRRGEMS =Y, RELFERETH, RE
FAEHASERAMEMREREE P, BY. BE. H4EYS. Bafoiilaina
W) A, RETHAFFERANEE, AEUNSIRKTURERLE, KT
DLE R, KRS RETOERFLERLNFRARKE.

AEHAAEABEEES SS-13IMA B AR EUS. DXKAKA,
RiE “FB” . BTEH B X EREALRERRAHAEERES
SS-13 M AN F R FRNSK. REASKNA B, MTARRXUST
DR (1) -, EF-ABENMEEARAEBRTRFRTEERRE

_..6_
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(RAHRRFERBAZE) BR, FEBRRHEARTUR B TULRE bt
WA TFHRAAE; R (I1) B, - ARENMEEARARX L EALE
HEECHEARKREESERAE,; HH (II11) XFE—F, EFRUEHRES —Fd
e (LmEKEZRERBENESYS, PR -_B) Bé; ¥ (IV) K-
i, RPN EAXRFIARSARBREIRAH KRG ERFF (W EFFIRL
MHEINRARGCEBEROFAREEARERY ) BRAXHER, XBHHR.
0MAERENUBANERFARBEAA RN REBZA.

FEARBETHENER (ZBHER) , EXRE4%TELA SEQ ID N0: 2 £
EAMFFNEREEZUERAL. KXVUNEHIFRFFI A SEQ ID NO: 1 94
HBRFF. KEVHEBEBRRAARBASS cDNA XEF LRI, B
SBEBFHNLKN 12T ARE, HABEE 279-668 KA T 129408 XM, B
FAEEH XX ELERA, REREAREEEYG SS-8 AHAMGERLE, T
HEHZABGEEES SS-BAAFAGEERES SS-8 MM Thft.

EEXANEZHEFEBRTUR DNAB KRR RNAH K. DNA B R4 cDNA. £ H
$H DNA L A T & iy DNA, DNA ¥ U2 B4k A9 Bl 8 W4 #9. DNA W DUR 4u 75 4% B
. RORBLRNEGRXFFFTLLE SEQ ID NO: 1 BT R M4 % X F 5 M
RRFREEAGERE. RRAFA, “HANERK EXZVTFRELRD
E A SEQ ID NO: 2 W ERK A MK, /25 SEQ ID NO: 1 fr A ey 4 &0 X 5 5 A £
BT,

G SEQ ID N2 A RERNIUFREHE: RARRBREIRKNESD T,
REBELIROFREFIEMNMMRDFT];, KBS RAORDF T (Foff oy M
SEFF ) UERFEREFF.

RE “RLERNEIVHR” RHARROREIRNEBHRIBE RIS
i/ RERBFINEZTR.

FEAXBRERBREZBEBRATRE, HELERARAANANERER
FoHE R LRGN, X fiedh. LEIBHEBNTRETURRAR
EHENTERASERREENTRA. XEPHBEREALERRERE. &
KEREMBALERE. DXEBF AN, SANEREE- M EZBRTROELRDY
X, EHER IR ENMHEREENK. BEBEN, EFLATHEXTESE
% KA.

AEAESREULFHHRAAFFILRNEIUHR (ANFHZEEFTED
50%, fhTLEA TORHEEAYE) . AXARNFREFPHLAGETERRANRS

_7_
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PHRTRRXNSEER. ERKAF, “TREAG 2#: OERKETR
BEREEEE T o R fadkl, 0.2xSSC, 0.1%SDS, 60°C; & (2) 42 X B fu/H &
PR, g 50%(v/v) FEERR, 0.1%/0N4f1i§/0. 1%Ficoll, 42C%; & Q) REH
AFFIZENEREZEDE OSU L, ELFR 9Tl Em A R £ R, #H, i
XN EHEREGE SIS SEQ ID NO: 2 iR B B & IR A A 5] 69 4 4 % o b

FERLESREULFIHAAFRRIGEBRAE. wXRAFA, "H#8
FBEHEEZEL S 10N GHER, SFRED 2030 M HB, EFRED 50-
CONMZHR, RERED IWOANMEERNL, UBRABRETHA FTHRROGT EH
A PCRUREN /B> RREDAMEREE SS-13NEHHR,

ARAT NSRS B FRAR US> EAHNARE, EEHBRALESR.

AEANBGAGREEES SSS3NRRAZBEBF TGRSR
", flw, AFAGFBRPNEXIBERGEZHHR. XEBREEECTHRT:
DRAFS A HHAK cDNA XERXUBBEREGFBEFERFF, fo ) RBEXE
WA NS A FAEAEHREN TN SR TR K.

AL DNA F BF FI b Al T h s K18 1) WA 41 DNA 4% X 4% DNA
51 2) b4 B DNA JF 5 LUK 18 B iR % Jik 4 34 DNA,

tRRBO T EF, FEEFLINARITEA. DMFIGEZELFARRE
BERFNTE., ELERAETER DNAFFRHNLE. 2ERLMA cDNA By
R ERABREAZEEGREEE S E oRNA SFHITHET, BRRRBE
WA CDNA X E, RICoRNA T R EASZHEBREEAR, EAELTAF LRZ
3% 1% (Qiagene) . T2 cDNA X JE 2 i % By % 3 (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) . W] 1% 2| # A 3 B b cDNA X &, %w Clontech /A& B9 F cDNA UE. 4
HHEHAREGBI MR, WERDHREF b Tk,

WREAT AL cDNA XEFRURLANEE. XEFEEE (EXR
F): (1)DNA-DNA % DNA-RNA & %; (DAFFXEEHEHHAB L, OOMEA
HEEEE SS-13 M RARAAT; WBEIARFEARMNETEYFES, X
RUEERENEO W, LRFETER, TR FTRRKENA.

EEOMFEF, RRXFANRHESARANSIBHFRNET —HHH
B, HKEZD 10ANMEHER, BFRED IONMEER, EFRED SOMH
B, RFEZD 100 MEHE. b, RUAWKEEEE 2000 M HBRZA,

._8__
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BEHD 1000 MEFRZH. RATAGE4REZIERRANERFFIFEER
MR Al b % & R HI DNA P, REAMEERSSH R BYRTUAERSS.
DNA B4t AR L TR At E AL &, WA B Rt #RE) €.

EEGOMFTEE, BUNAGEEES SS-BERRANEO~WTHEE
FH A4 Western Bk, B RETIEE, BEKAKRME BLISA) %.

LB PCR ¥ AR Y3 DNA/RNA #9 77 3£ (Saiki, et al. Science
1985; 230: 1350-1354) AL 2 F FHBAK PR E, H2 2R AE+ E2
&Kt cDNA B}, T{R3b{# B RACE 3 (RACE - cDNA RSRthiEy ), AT PR
M REBRAXFATNEAE VNI BERFAERELHRE, FTHAEAS
ARk, TRERY * w8 ko B fo sy 38 oy DNA/RNA T B,

R BN ARANER, REEMHDNMRBRENSBERFFITAR
BT 3 f0 W B E 4% 4k 3 (Sanger et al. PNAS, 1977, 74: 5463-5467) JUE.
XESMEBRFINETELTAHLAFAANEE. Y TRES KW DNAFF, W
FEREHIT. AHEENTSLATEL cDNAFF, FHERLKN cDNAF
7.

AEHEPRAEALANIBERABER, URAXRKAHRGERERA
AGEAEE SS-BRDFFEAFNIRTANEINN, WREBELAERT4
REHPTRF R 3%,

REWF, ROAVEEEY SS-3HEBRERFITHEANIRKS, UH
BEARXRAREHERMEAREK. AF “HE FRABB W EERA.
HEAR BERE. HYEREE. RSP ARREFOREE. EERRER
HE#k, EAXATERANBEAEETIRT: AAEPREANZXTTIEH
Fth % %k £ 1k (Rosenberg, et al. Gene, 1987, 56:125); AWM ABE T X
3k 9 pMSXND % ik # 4k (Lee and Nathans, J Bio Chem. 263: 3521, 1988) fuit &
AR RANERETFHRBENREK. $2, REREFIARAAZHPRE,
EARRAEESTUATHREEARARE, REEAN N EERTRER
HSEEERES. BT, HFEXABERETH.

AFHHBRARBBN T E A THES GG AEEREG S5-13 8 DNA
FolfbEWE X/ MR AL THNRARE, KT EAERSEL DNARR,
DNA & BB A. AR EL K AY (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). Fr

Ry DNA BRI T A RE B RABKRPHELBHT L, 4T oRNA SR I

_9_
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BEHFRRERGATAH: KBFES lacK trp B30F; AEWEG PLEH
T ENEHTFRFEM THEMEBESST. ISV HBEE ST, B fm i svao
Boh¥. REFZKEWLRs oty — LB TG ENERR AR IS4
MAEREFTRANEDT. RAEKLTCERTREFANUBERES L A d
KALTFF. EEAPHBANBTFIRSERAGS A AR P HKBRH
B, MBTREDNMAXRANMKIAIMERAET, BEALH 103 300 MREx, A
TEHTFUMEBRAANER. TENO TREAEHLHLEBY —MM 100 7 270
MRERWSVAIOHET. EAHNERABP NN EZERBETURARRENE
F%.

dbh, REBRERRADCE PRI ANAERFLER, URBEATREY
i E T aRnRBNR, WEMAREFAG-_STRLRE. HEEHENL
EEaERXAEAGFP), RATFABMFENERERATHFEENNE.

FPH - BRERARADFE AR BFELORE/HFZRALEAHE (WEH
F.BETFE) pAEWAFITER.

KEVF, RBAUBEREE SS-B3HN S HBI A AL M ERGEAR
RAHNBREFNEETHEN, WHRECFUS BT RR ELARANEFITIRLE
FHf. RiE “FEaf” BREZAK, hadal; XRREXLEK, v
Bl XEGSEZAN, A, RERUEATH: ABHE, 4%
HE, AR wEHEYSIIRYE, EdavEE, SYal; RasafR
¥ S2 B SF9; i M4mM e CHO. COS % Bowes EEBHAME,

FARRAHFAE DNAFFRSAFTADNAFINEARELELEZHRTH
AFBEARAR BB EAEA#T. YEETHNECA WD RBATEH, BRK
DNA Y RZ AT ENKAKBERIRK, A CaClL,i 4%, FrANSRELRH
BAFR M, THEFGEA MCl,, WRFE, HALTHEFIANF 27T,
YEEREABAY, THAWTHDNA SR % #RSEFRE, RA4E AN
WMEEwBHES. RFIL. BREARE.

BAENNELADNER, AAXRKANSIUERFITARRERETE
Sy AMKERE Y S5-13(Science, 1984; 224: 1431), —fRHHUTFE:

. AARAHRDTA AUBEEESS-I3MSBER R ERKR), BA
CHZIUETRNEARLIBEARE MR H R CEN T LA,

Q. EEENEREPEFREZTENR,;

). MERER AT LE. ALEFAR.
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EFR (D) F, REFAGEIER, ERTFANERETRESHNE
AEHRE, EETHEIAREKGAGTHTESR. UFETOREKAELN A
REEE, AeENTE WRELZIAMFFRFIAENEHT, FERE
¥ 3k — Bont e

EFR (3) F, EHAZRTEUTARN. SEARELRE. Ho0u2
G, WRFE, THREYWEN. LFARMRECERBAIZIMSETELIE
G EANED. REFERAFBEEIRARFTRApN., XEFTRAEEHFTF
RTF: BAWEMLE., ZaRRALE G FE) . B, BERE. EFR
LAE. BEC. 2 THEN EBEIR) . RHEN. BTXREN. BREME
HHPLO R EEMHAMENMBEARRXEFT ENEE.

KEPHERURZERGRERN. BN HNEANTEERA TERRET,
Blio, TikTSHMNE. WERGZE. KRR, SXKE. NIV EY
R,

FHNERBMBESRBEGRORAAHMPE THREEN 52 BES. B
BREESSRMEBREEUFIN—NMRRY. CAGBETRMCISHEE
RERAGSBTREEMAA. FEENBEREG SSEWNBREORABELF AR
WM ETERYREE, YEOS M EBEAREFOEHBAREAEN I ORR,
PBASS FENRETRSRFORRERRNHERNM, NTFE-LEGR
T, NARIHEFONEERRE, HIAEAHBXHATELRERR. &
FHRERBERARES. FXANSHUBEAREA SS AR motif WEFRAFUL
o &k .

HWTH, RERAWASEEREE SS-I3NREARERTASMHERALR
EEEAMER. EARERBERARRZGERR, XYRFEHFEETRT:

EEEAE: TRAFAEELIRTFUTYE, o HER. ABR. TRED.
BB Y. LA, Down ZAE. RRAMBRA. RAEHE. RELATFF2HEK
Bi. BEEFHLETARE. REFLTAL 2. Langer-Giedion F4E. KM,
ABBREESS. LAMELERMAE, REIH. R . EAHBE I NGH RS
£ v Conradi 4 &4 5 Danbolt—Closs K& . XXM FARRONE. EXEHE
RECLERY. XN BH. UNELTRY. EANAAHEERE. EAMRKX
WEETRR L. BFHME. B, Villians K65 . Alagille FEE. A=
KZEE
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B EEEAE: PREMNE. TEINE. ROZ2HKE. 25%. LBE.
HEf. KEE. SHALMNK. S6E8. WE. BME. BES. ¥
FRRE. BERERE. B, BB, BE. TEE. ERE. HE. BB, BEHkE

BRRIE: WEEEEN. RALRELZELE. WEREARY SE. R
XUR, BRBHEXFTR. XX, BEX. UARBEX. AHNE. 20X,
FIKRER. EahEd KERFAEE. Bloom BA/E. FEMTHE, FhAE
M, MABMERRK, SEMKE.

FEHNAGEREASS- I3 REARERR L ELEAYE, DABAREK
REREKRRKE.

ARAMRETRELGW UL ZRE A S HE EHRA) AZEERE
B SS-I3AAMN K k. BRANRBEABBEREG SS-13 Ml amEEgE Ay
B, MEMAE LTSRS EEEA RN ELLEAEE. fl, Sad
MHEET, WAL DERREXAAMBERES SS-13 WEHF 520 AM
BikEE S5-13 —@¥ER., RENZHYRERELENMEHAHES.

ABBARED SS-1I3HERNBERELOHEK. Ll ThEEDfoX
UHE. ABRBERES SS-BRRFHRANTUSAGEAE S S5-13 £434 Mk
HEk, REMNHZEZRATE, RREZS MW ERTALEEEUSLIRIRHEE
EMENE.

ERBEARRAANLS Do, TUHRAREERES S5-13 & W20
Ep, BTN AWAACEERES SS-I3 AR MEEEANE HER
RUEHUREEERAN. ALAFRMEWHEETE, TUFLERERAE
AR E ki ki, k5 ABBEEEA SS-3EA4NE R TTERIR#
HENTHAGHWEEBRESTERAYA RN S RETRS, Hle, —&
Bt A RERE & S5-13 - F #ATHRIE.

REARB/THER, RERBE. T4£Y. X UK NG ERERTE L
EFFENTE, RERAARTUR S ARAGRE TR IR, FLATRE T4
MABREERES SS-I3HEREHEGHER., IBEHERE EFRT): $REHR
. BERBEHA. HAHKk. EBYAE. Fab R Fab kA XEF4AWA K.

SRERENAEFTAAGERES SS-3 EEFHARSY (LKL, /b
B, KEE) WA ERE, ZHEATHTFHEBERAERN, BHEEFARTHAKE
ME., HEAZEEREA SS-BHNETRAANEIREHEELIM FLRBHEA
(Kohler and Milstein. Nature, 1975, 256:495-497), =& KR, A B-4afpa
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RBEA, BBV-RRXBEAE. PAESRMEARNTERE LG & SHART
R B AMH AL Morrison et al ,PNAS, 1985, 81: 6851), T B A7ty 4 = # 44
PR EEA (U.S. Pat No.4946778) WVl T AR ABERE G S5-13 th 244
i

MABEARED SS-I3WAGRTATARALAERERT, BRAERFAF
A BEARE G S5-13,

HEAEERED S5-13 &40 B w0 R B E B EARIE, EAK
W RERCEfSA. IAEREFICHRETHEY -5 F A
THESRYEAMHAGREAES.

PNRETH TR HENE - RFABUNELZFR. DABEERE G $5-13
EBEAENETRGETEAESENEZRE a%EE, EXES, SI8E)
EMGEs. —HEBEHFERARELHRAMN 0 SPIP, KEMAEHER, B
HAZH, HEFESTHAL, XHXXFERTHAFRRXAEEEREG 55-13
FH P4 B 40 B .

KEAPHHATRA FRTRTE S ARBEERES SS-13 AN ERK. &T
EYURBERAERT R BRI ASEERES SS-13 8= A RFEH.

REXAXRHREEREURUABERES SS-13 KPR LB RR T . X
WX B ARG By, EA$E FISH B foii i e E. R Pl
ABBAREE SS-13KF, TURAERBASERED SS-I3EENKRTNE
EMfRATUOHASERES S5-13 RIEANHKR.

KEHHERATRERESH, A, FRTHHES. LFRBHTH
AR, A#T— SR _SH - ANERB KRS, EFHNRHATREIIT.

G AYBAREE SS-3NFBHROTATEMBNEN., BEBTHEAR
AR FHRITHTAGEEES SS-13 W ERARRE /LM RA PR 4R
. AEHRMARY., EHANEEBRTEAGREFEP TRITA TEREZ A
A EEES S5-13, UM AESENASEEED SS-13 M. A, —HF
RUWAMBAREASS-B3TUREEN. A TESHRYGENAREERES
$5-13, BEWE THHENES, EHZE54E2EN,. DR EANEXEBTH
BAHTFHRITAGEBEEA SS-3RARERFEHIEINEAR. RETHRENX
REAWEHRFTRE. BFRE. RESHXRE. L4855FE. AN REFEY
ATHBHDAGEEREEO SSS3WEBEREBEARA. WEB T ROGALE
HEE SS-1I3 NS BB M ELARIZRAEWNF E LT & A X#k (Sambrook, et
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al.). BHEEBEAMBEAES SS-UBNABFBRTEEINERATHBES
HA.

SHEBRENAARARAN T ELE: HERHEREEFNAKRALAR
e RAGKSELSEE WHE. REARRES) AR IBFRRIANGRT, B
Bl HEEERRNEF.

) A M AR E S S5-13 mRNA oy JEA% 4 B4 (445 K X RNA #u DNA) DL 4% W6 b,
EREVHEEZ R, BERE— MR 0 AT RNA R RNA 5+ T, SEAE
AV GEESTE5EAERNA B RERATEHTERAVER. KX H RNA
Fo DNA RALBE ¥ J O 4 W 4E 4T RNA % DNA & R H A RSB, wEHRARBERLT 6
BEAREMTRABARE EEA. KX RNA QT TE T 4517 RNA & DNA 7
PRI BAR N THE, XADNAFIHLESAHKGURNMARABREDTHT
. HTHMERSTHRENE, THSRFEXLRTEH, DEHFEUNF
PlKE, HBENEZANEENARRRBERRET AR _BER.

B AEEREY SS-3MABMERTA TS ARERES SS-13 EXK
B, BEANEAESSS-I3NAMFRTATRUASEAE S 55-13
WEAETREERRAITARERES SS-13 WKL, wHEOAERE
£1 S5-13 & DNA 5 5 7 il T 3t G AR R 347 R X DL A B AR & 1 SS-13 9%
HR M. Zex B ARAIE Southern P, Northern Bk, BAI X%, X
BRTEBEAFHRBREA, HANRAELSTAHLREEE. KARXANS
M — AR A T H B4 B R M F Microarray) 2 DNA % i (X#R
N CREXE"OILE, AFANEARTRAENZRRANNTPEEDH. AAE
Sk E & S5-13 45 58 5| AT RNA-R A B4R KU (RT-PCR) AR 4M 3 b T A
MEAREG S5-13 hEREY.

BAASEEES SS-3RFNEZLTATORAREARE S S5-13 4%
MRS, AEBEAEY SS-3ATHBRAE S EFHABAUEGE S S5-13
DNA FEFiA bty B, B{L. 6k, EAPRCAEARESE. THALANEAR
4o Southern B i3k, DNA PR 4T, PCR B X BARE. 4, REAT
BBl B & ykik, B JA Northern Epiltik. Western By iF 3E W7 [ A2 M R E A

KEVHFA A REEETLEANEN. EFALHERERARIREA
wEERKTEARTUER AR, B, BELEREKRENEIHNAK
RE. BE, RARSPHETERFAKE (BL4550) HRERFELTH
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FAFEREESE. BRERLH, Y THXLFFSRBHEXEEHEXEK, £
BEEWNE P REHIEDNAFH EAFREHKL.

@ E %, MHECONAKIAPCRE| 4 (h#15-350p), TUMFFIRMTRE
thlb., RE, HELG WA TFPRFASEAAREGRNEKERREER. RA
MeESHAE T MWARTNREGHERLTET BN R,

R A M PCRENM I, REDNARME Ak kmytei hk. &
AARANELERINE, BERIXMUFE, THHA-AREFIRERNAR
RAREAAZEWEIATEM., TATFREERZMHE T XURGEE RN
#E. ARERAARS AN RERTRE AR TLR, ATHRRERTFH
cDNAJE .

HCONAL I G B AT RAFEMA X FISH), TUE-MFRAMH
B ET R E T, WEARRNER, & MVerma%%, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York(1988).

—EFFHENE AR REEAME, RFFELEKREANEMERT
PERFEMKER XK., XSBEETNFH 4w, V.Mckusick,Mendelian
Inheritance in Man (¥] 33 5 Johns Hopkins University Welch Medical Library
BHER) . RETEIEHMN, BEERSL L E 22| P64 K _EHkR
ZHEBXE.

g¥%, EEMNZEARABRAMEGONREREFAER. WRE—
WEFHNERMRPABEANERE, TARTEECAEE MR AL A,
MZRETRRARERE. LEERARERME, BEPRELEIRRE
Pk MR AL, o R AR L R 2 T cDNARF 7 G PCR¥T 48 31 oy %
KHM. REDHWHEEEARREIAEAN2RESL, BHBFENESK
A AR e kR B A CcDNA, MIESIESOOMRAETFEARRZ —# B
BEAER,BE A PEF20FEF-NER).

TUERALHHN SR, SHEBRAEND. A, RNGHEAEE
BWLMBAESREER. XBRETURA. HHE. 28, X, ZWA.
HuURENhAs., LeNRERLHARENE RRERAURTRBE XK
RO REBRBH. XEASUTUENGTHRATRREAT.

EEFEARBLE - HBREHEBNAEAREANE, FARTRA—HRLH
AEPNG AL MBS, FRURE R, TUAEHE. FARHES R
AMERNBREENHF AR NMTIERT, ERFRREAT. ERAAHE
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WEORE BN TRHEAK LR, Wb, RRANSKTUS L EdETk
eMmEeER.

eI UL EN T RAG, wEIRE. BikA. BEWN. MK,
ET. BNREANALERE. ABEERER S5-13 BUARMBT /L HH A
RMERENERSE. BATEEZHOARREAE SS-13 hERMNEREHR
RTHFHEE, WEHFR. FRTHFNEREGODEE LW AN,

THRMERFREARAYERERFTE, MAATREERANERSE
REMNERAEE.

B1RAREHAMEARZEESS- 130 ABBKRE ASS-8RE& k& igtb
BE, FERABEREESS-INAXETFIE, THAFARABEAKEHSS-S
BkkETE, e, LRTHEYE, 2RTRAR, 3RFENE, ARTRIL,
sETRR, 6 TR, TRTAPMLO2, 85 FLO2+, 1hr, As™, 9K FRECV304
PMA—, 103%:RECV304 PMA+, 11T, L2EFEYH. 1IRTFFRE, 4%
FHB 1SRTRM, 16ERTM, 1TRTHE, 1I8KTRME, 19RTFHME, 20
FTFWAR, 2LRFHY, 22RFQM, 3RTFNA, 4RTENL, 5xTH
BifR, 26K THAR.

B2 A0 Bl AMEERES SS-13 W RA MBS v ik B (SDS-PAGE) .
10kDa A EE WA TE. iILHENsBENETOLF.

TEESEAZER, - FHRALRH., REMR, XELHEARATRA
EEPTHARATFRARXLZANNE. TRZHEATRTHRKEHFNERT %,
HEHBEENL G Sambrook A, 2FRE: XBZEFMH New York: Cold
Spring Harbor Laboratory Press, 1989) shFrfeh A& tk, ¥ mel&) WM E
Wy &1,

LHA 1. ABEEEE SS-13 WK

FRR B/ &/ A — P ERBARMERNA, AlQuik mRNA Isolation Kit
(Qiegene AE =& ) NERNAPF 2 Epoly(A) mRNA. 2ug poly(A) mRNAZE 34 FH
BcDNA. FSmart cDNAEMERAE (M@ Clontech) ¥cDNAK BE i) # \ 2| pBSK (+)
# 14k (Clontech/AEl =R W& THAL A L, #%DHS o, 4HEA MCDNAE. FiDye
terminate cycle reaction sequencing kit (Perkin-Elmer/A & /= &) FoABI 37178

WA (Perkin-Blmer/h8]) W2 A M S 03 K5t F 7. 1 E W CDNAFF
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5| 5 U4 B9 /A SLDNAJF 5| $38 £ (Genebank )¥E4T bk, B R R I A — A F 1£0372202
By cDNAJF 5 4 37 BYDNA. B 3t & Bk — & 7 5| # X% 30 BE B - By 38 N\ cDNA H B #H 47 W iy
WE. FRKHE, 03722025 22K cDNAX727bp (#mSeq ID NO: 1FFF) » M
%279bp Z 668bpA —AN389bphy FF AL HEZE (ORF ), 4 —ANHH9&E & K ( &Seq ID

NO: 2B7 7% ) . RAIH k3T a4 X pBS-0372202, AW EERS 4L N ABHEEEY
$5-13,

B2 FIRT-PCRA i M RmAAMEARE GS5-130 £ F

JR B 0 £ B0 R RNA K AR, Dloligo—dT X 5| 4 4T 1 4% K RL & Bk cDNA, A
Qiagene Wy XA B A G, B T 5 5| My #1TPCRY H

Primerl: 5’ CATTTTCGCCAAGGGCAGGCTCCC -3°  (SEQ ID NO: 3)

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

Primer1 A {2 -FSEQ ID NO: 1495 3% &y & 1bpFF 46 4 IF 15 5 5);

Primer2 4 SEQ ID NO: 1495 #9338 R 1 /¥ 7).

3R BBy Atk 7ES0 u 18 R BARHR 44 50mmol/L KC1, 10mmol /L Tris-
C1, (pH8. 5), 1. Smmol/L MgCl,, 200 umol/L dNTP, 10pmolZ|#, 1U#Taq DNAKR &-BF
(Clontech/A & /= #) . FEPE9600RIDNA#YEIL (X (Perkin-Elmer A H]) EH TH| &4 K
FL25/NEHA: 94°C 30sec; 55°C 30sec; 72°C 2min, ZERT-PCRET[E HEi% B -actin
FE M 3 P A AR & O PR ME XY B, 338 7= 4 I QIAGENA 8] K Al & 4k, AITAR K
RAEHFEERpCREMR L (InvitrogenNE =& ) . DNAF 5 47 & R R APCR= iy
DNAJ 5| 5SEQ ID NO: 157 7 by 1-727bp5e 44 .

SEHB]3: Northern EFiF ST AMBEE GSS-134 H & Fik:

Fi — % 3k # BUSRNA [Anal. Biochem 1987, 162, 156-159]. A M A
BRAKE-R 7 thik. BR MR RMBM-25oMiT B4, 0. 2MTBR4Y (pH4. 0) {4
FHATIHK, WANIEERE R/ SERNRG-FRE (49: 1), BREFEN.
REAME, ANRAE (0. 3&R) HFHREHECHRIRNATIR., 152 HRNAR
FKRTN B vk, TEIEBFAP. FA20ug RNA, 7E420mM 3- (N-"Gophft ) Fak
B (pH7.0) -5uMZ. B 49-1nM EDTA-2. MW EEAY 1. 2%BE A AR AY E $H4T w3k, REH
BEMBAERBE. A o«-P JdATPE ML 5] 0% Bl & P-17 10 YDNASR 4. BT A
W DNASR 4t b B 1 BT R BYPCRY 3 Wy A REA R B1S5-134 8 X 5 7 (279bp E 668bp) ,
$32P-FRC B R AT (#92 x 10%cpm/ml ) 55 #5 % T RNARY A BR 41 4 & A2 — VR H o T 42°C
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AR RE, LA S50%F BERE-250M KH,PO, ( pH7.4) =5 x SSC-5 x Denhardt’s &
AF200 ug/mI&EXDNA, X ZE, HEBAL x SSC-0. 1%SDSH F55°C# 30min. #A
J&, FlPhosphor Imagers# 4Tt fE &,

LHH4: BHABBEREASS-138ENEE. 2 EMLL

RAESEQ ID NO: I I R RERXF 5, Wit —sxtisRuy #8514, F5
R

Primer3: 5°- CCCCATATGATGAGAAGTGTCTCCTGTATCCAC —3° (Seq ID No: 5)

Primer4: 5°- CATGGATCCTTAAAATGTGACTGACACTGAAAT —3° (Seq ID No: 6)

MBS Y 5 B 2 A Nde T fnBamHIBR Y04 5, HJE 251 4 B 8 3 | 5° sig o
33 e A 7], NdelfuBamHIB§4]{i £ AR R F 34 # 4 k1pBT-28b (+) (Novagen/d
® &, Cat.No.69865.3) Loy AIBEAL K. L2 H 2K H 44 B #pBS-
0372202 K H AR, HATPCRIE B, PCREML &M H: BAAHS50 p 144 pBS-0372a02
Ji¥r10pg. 5| #Primer-3foPrimer—44 5| 4 10pmol. Advantage polymerase Mix
(ClontechM& =8 )} 1pl, EESHE: 94°C 20s, 60°C 30s, 68°C 2 min, 225
¥F. FINdeIfuBamHIZ 5 %433 /= 4 o # pET-28 (+) #4T W41, 42 E M A K B,
FRTAGEHEE, EEFYWELASNSEABAEEDS o, B FNEE (&
WHE30ug/ml) WIBEHIEATAGE, AEHEPCRY EMmAMM R, FHTAF.
Pk F ) F A B PAME WIS (pET-0372a02) HENWESHU EAR B AAGITYE
BL21 (DE3) plySs (NovagenA 8 = &), B2 FMEH (LKE30pg/nl) HLBRKRKE
FrAd, HEWBL21 (pET-0372a02) HEITCHEFEMNTKAEKY, WANIPTCELRE
lmmol/L, #&E3EFHRSAB, BOKEEHKR, EEFRAE, BORELE, Ak 56
N B # (6His-Tag) &40y EFfEMHHis. Bind Quick Cartridge (Novagen/A ]
FR) #TEAN, B TA4LNENESASEKRENSS-13, £SDS-PAGE®. ik, &
10kDa 58| — 2 — W &Y (E2) . WiZ& W% ZPVDFE L F Bdams K AR 3= FEATN-
SMAEBRF I o, ERN-GISAERER 5SEQ ID NO: 27 RN 1SN E KB R B
T,

EHBS FAERE BSS-135K ey ™ &
A% REBA (PEAR &) &R TRAMBEREGSS-1345R4MH £ K-
NH2-Met-Arg—Ser-Val-Ser-Cys—-Ile-His—-Leu-Phe-Leu-Ala-Ser-Leu-Pro—
COOH(SEQ ID NO: 7). ¥iZZMAA 5 hERamFshFHARaB/EHRES,
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Y% W Avrameas,et al. Immunochemistry, 1969;6:43., Hdmg bR EE G
FREAUMERSRKERNEERR, SAEBEALEROSRAS LT
AHRREMNMBELEZE %K. RAZLSug/olbhFOROERAGHEHARE
B ELISAR = % Mo 3 F iKW K . X G A-Sepharose AHiRFA 09 X & M1 /%
PAOBEIC. HERES TRUARAE LM SepharosedBE L, AFEMENENL

IeCF A B F KK, REFNRZTIAELARETHREME AREEE S

S5-13& 4.

Ll 60 RARPR LY ERA BOR B4R F

MEEANEBERPHRERSEN BV R RAERXEHESTENA
w, wAZEH4TEFRAXRBENEEALARKRELESHEFRAR cDNA XELERL N
ErHRECHARVNEZBHRFAPEHUEARNSZEERFH, #— FETH
ZHEAAAURAL AN IR RF IR ARG I B TRF I ELEARIREAR
HHETHRERERY.

AEMH HENRIARKANEZZIF® SEQ ID NO: 1 HhHMESENELE
BABRAERZEA, HARBAX T ELEE —RHASRPRELARLAHEHH
BAIRARBENERERFF. BB LR R AEHE S k. Southern Fpaf k.
Northern AW T %%, CNHRHFNG LU FRELE S ERBE LEHE
AEAMEHSBRAR. XEHEAHNFRE: BETHROEEEER TSRS
REXBWAHLITHRR, WERE LN ERRENEATUREENERN S
EWpife, REFALXABSHRIDEH R EHAEE, HREEHI SR
BBAEX, RXFBLE, AR&XLHEHB R GES BRBRHE. KRG A
RERENAEAG (BEEEREFRENEE), UELXHERKERRE
BREEEES. KEIEARANE4AEREL - XRH4RZLEXARANS
PH® SEQ ID NO: | MERENNERFRABR F-XF4RBL5EAKAY
48 SEQ ID NO: 1 MEREAWELFRA R, REEAXARAPEER
HREEERE L, CRHRENAAERET, F-XF45HRNRRIERE
BE A UARE.

—. H4rH®A

MARLAE ZHEH SEQ ID NO: 1 #ABEMHBRABRAKELZH4, NE
BULT BN FoEEH R IANF E:

1, #WetADMRETEE N 18-50 MEH B,
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2, GC&&K 30%70%, Ad k4R 4 25 hn;

3, HATWBRLE 3 KE;

4, HEUEAGHTHEIWEESY, REH-FERHENFFIN, BEHZH
HEA N EHXFEFFIXSR (B SEQ ID NO: 1) L AWEHRAFIR
HENRHITEFES LY, FEFEELITRENRFEREART SSUREFHEL 15
ANESEEETSME, W ZHFEH — Bk A Rz A

5, MBFEARTRABEAAESHREAMENRGEN R - FHERAR.

SER A _EA K W AT )E Sk & R UL A4t
%4t 1 (provel), BFE—X#H4, 5 SEQ ID NO: 1| HEFF B TLH
BH A (41Nt ):
5'— TGAGAAGTGTCTCCTGTATCCACCTCTTCCTGGCCTCCCTT -3 (SEQ ID NO: 8)
#4t 2 (probe2), BFH _%H4, YT SEQ ID No: 1 B9EE kB

HEANGBHERREEFT] (41Nt ):

5"~ TGAGAAGTGTCTCCTGTATCCACCTCTTCCTGGCCTCCCTT -3’ (SEQ ID NO: 9)
ST REALE S BRA XA EAT Y A &R KBS % § 5% U

DNA PROBES  G.H.Keller;M.M.Manak; Stockton Press, 1989 (USA) LR E % A &4

FrEELHRFMBEL (O FRBEZBHEEY (1998 FEHR) [(XIFRFTERSE

#, BFEHRAE.

& A

1, JAHr sk vk ok 4 41 & B DNA
PB: 1) R FHBRANEEFALBNBREXRLFBERREZ A

(PBS) tWPmer, AW IRFANHASMARASR. BEPRARFARERHE. 2)

BL 1000g B HIBR4IE 10 440, 3) ISR Z WA (0.25mo0l/L HE4E; 25mmol/L

Tris-HCL, pH7. 5; 25mmol/LnaCl; 25mmol/L MgCl,) &ZF¥E (A% 10ml/g). 4)

ELCABRHEARBULEYRALEN, EZAFLHTLHH. 5) 1000g HL 10

A, 6) RERMMBITE (F 0.1g RWAFERM 1-5n1), FHL 10008 F& 10

N, 7)) ARREMRERNE (F0. g RUALHELER Inl), RESUTHXK

BRI .

2, DNA # B 43R 3
S 1) /] 1-10ml % PBS ¥ 40HE, 1000g F 10 24k, 2) FAAMMB AR

TR (1x 10 480/ml) RO RA 100ul HEZME, 3) An SDS FH

WEH 1% WRAEBEBZWNH SDS HEMNB AWK S, BRTH2H KX
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WOE BT UBRE, HBEEATR, X— AERR10 AR E, 4)
E K EAWRE 200ug/ml, 5) 50°C RERR 1 /MRBE I7°CEEREIRE. 6)
FEERER: A4 BAE (25 24: 1) #iR, EAFBONEPHC 10 4.
FHHREEBLE, FNEFHABL., 1) HAHESEFYE. 8) ASFEREAH:
BRE (24: 1) 33, BN 104040, 9) H4 DNA AN H#B EHE. KREHAT DN
ty o fbfo B PLIE.
3, DNA Hy&hifbfn Z BV

FE: 1) # 1/10 4B 2mol/L BeBEMFu 2 {ERFR% 100% 7.8 4w 3| DNA SHF
AT, E-20°C HE 1 pAHBRERRE. 2) B 10 04, 3) MR EHE N 8.
4) B T0%4 7.8 500ul %I, BS54, S) MR REN 2\, A 500ul
AZBERTRE, B0 5 A4, 6) MRHEREHLE, REERKKLEER
RAZBAR., BATE 10-15 04, UEXTLBER. AEFEEARERLT
B, ZMRBEHHM. 7) WUMEF TE SKE R DNA VLK., KERERGZAHE
Gokog, FE-EAGEA TE, BAZE DNA RABM, € 1-5x10° BRATRBHKY
Hm lul,

LT 8-13 S B FRAA% R TR, TUTEEHTE UWIR.
8) 4% RNA B A fnE] DNA BEHF, 4RE N 100ug/ml, 37°C 4RiR 30 480, 9) A
SDS #oE E W K, ZORMEAH A 0. 5% 100ug/ml, 37°C Rik 30 4. 10) AFK
BWEE: B4 BRAE (25 24: 1) HERNE, B 10 04, 11) MOBY
AN, FERBHNEL: BAR (24 1) EFHE, FU 10 4. 12) MUK
AK, m 1/10 48 2mol/L BEBk4Av 2.5 ARS8, RAIE-20C 1 B, 13)
7% BE 100%7. B AR, 2ATHR, E&RR, JREE -6 PR, 14)
FUSE Aggq 1 Aggo ARSI DNA YA R =%, 15) % 5 HHT-200C,
R oy 4 &

1) B 4x2 RBEYAPMGHUBRIHEEE (NC ), AHLEL LBBFN R4
BRRE, G-HAETR N E, UWELRFENLRSBY LA ABRELAFR
BBEARE .

2) WA BAE 1S, ATHEL EXERPET.

3) B FRMA 0.1mol/LNaOH, 1.5mol/LNaCl Wy€#L L 5 24k (FR), WTH
FR¥EA 0.5mol/L Tris-HCI (pH7.0), 3mol/LNaCl ByiR#4EE 5 24k (WK, BX
F.
4) R FFELY, NEHGH, 60-80°C KE T2 H.
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HE BT

1) 3u1Probe (0.10D/10 1), fmA 2p1Kinase w7, 8-10 uCi y-**P-dATP+2U

Kinase, DLtPwELEF 20u1,

2) 31°C fRif 2 put,

3) m1/5 R RBEH R A (BPB).

4) it Sephadex G-50 #%.

5) E# P-Probe B WA KL L —# (7T H Monitor I ),

6) SH/%, KEI0-154¢.

7)) ABAEAEERNECEE

8) & F —EH R BT I BT % &M 2P-Probe ( 8 14 i y—>"P-dATP ),
MHRR
BEE THERSF, MmN 3-10mg H 22X # (10xDenhardts; 6xSSC, 0. 1mg/ml

CT DNA (/NFHIBEDNA), ), HEFRKOJE, 68°C KEH 2 HH.
R
HEBRE LA, WABHEFHEH, HES0)E, 42 kKEBERE.
PR

R TR
1) B B &K FHAEE,
2) 2xSSC, 0.1%SDS &, 40°C % 15 24+9F (2 %k).
3) 0.1xSSC, 0.1%SDS ¥, 40°C & 15 49k (2 3% ).
4) 0.1xSSC, 0.1%SDS %, 55°C % 30 94 (2k), T&EEET.

15 5% FE 2R JR
1) BUB B R,
2) 2xSSC, 0.1%SDS =, 37°C & 15 404k (2 %),
3) 0.1xSSC, 0.1%SDS &, 37°C ¥ 15 2-¢F (2 k).
4) 0.1xSSC, 0.1%SDS %, 40°C ¥ 15 04k (2%), TEET.

e B®:

~70°C, X-X 8 B¥ (E R B EARE 2 XA AR BT ).

LR ER:
RAMBEREAERAITHRRER, ULEAAFH R B A BRERFA
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MERA; TRABBRABAGAATHRILR, B4 1 HRRIBHEEE
HRRTDH - MRARIHANBAEBRE. BTTHES 1 S BRI ERE
N EHERETHARTNAERZREL,

S 7 DNA Microarray

FHAEAXHARIEEMIEME (DNA Microarray) REMFFER LB TG/
ARMAEETHARNMALATER, BRERAENEXEFBEFH. B FHRH
FIEEH. BEEAL, KABEARARN AT ENRGRTREN LB O, L
ZERE. BR. HHEAEBROTANEERNELN. KEXANSEFHRTHEXE DNA
ATHEESHEAATHEEMRTAE D&, TROBHHA LSRR EFEFRS
EMBERRBXFERE, KRGS, wREWEERR. HAEFESBERY
B % Mk, ¥ & wk DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997) Sciencel78, 680-686. X X @k Helle, R. A., Schema, M. , Chai, A., Shalom, D.
(1997) PNAS 94: 2150-2155.
(—) EA

BT F 2K cDNA 3£t 4000 £ F M HF B /7 5 1E 4 ¥ DNA, P EIER LA
FHEH. HelaR BT PR #HAITEH, SR BTE BRI RERI
500ng/ul 274, Al Cartesian 7500 AL (M E £E Cartesian A8) A FRHAAN
RE, RERZEWERN 280un,. HEARENFRFH#TKRE. TH. ETENX
B Bk, HBLE TREE DNA Bl AR LHERYER. HRAKI RS BREX
B EHSMAHRE, RERANSEELESRE:
HIBIFREF AKE 4 Do
0.2%SDS 2% 1 4-4k;
ddH,0 HFFH K, X124,
NaBH, 3% ] 5 7-9%¥;
95°C AKH 2 48k,
0. 2%SDS ¥4 1 2-4F;
ddH,0 % %% K;
FT, 2°CHEATRALA.
(=) HEHFIL

A—F gl AARREARSHEBEECAR (REIRBRNEHKE) T

oo-qc\m.hwm:—ﬂ
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#& & mRNA, A Oligotex mRNA Midi Xit (& QiaGen /A 8]) 44k mRNA, FiT R 4
Ko B ¥ %K AK A Cy3dUTP (5-Amino-propargyl-2-—deoxyuridine 5 —triphate
coupled to Cy3 fluorescent dye, ¥ H Amersham Phamacia Biotech A #)#FiB
ARBESHEH nRNA, F & HiRF CySdUTP (5-Amino-propargyl-2-—deoxyuridine
S'—triphate coupled to Cy5 fluorescent dye, WJ B Amersham Phamacia Biotech
A FRLHEGEAR (REIF B MMk ) nRNA, B4 EH & BE4. B
REREE BT E N

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) £%

AARXKEULAHRALNEHSEF —RE UnilHydb™ Hybridization
Solution (B B TeleChem A 8)) AT HITHRE 16 MB, TRALEK (1x
SSC, 0. 2%SDS ) #:i&/&H ScanArray 3000 HA%{X (M E 2£F Ceneral Scanning 2
8) #17HEH, HHNERA Inagene M (£E Biodiscovery A& ) H#H1THE
AT, HHEAN K Cy3/Cy5 thid.

UEFREEEAR (RERR M EMtk) 28 AR, B4, LA, M.
i BBk, FARBE. FF. PMA+BYEcv3044mftk. PMA - WyBev30448ftk. S AILO2
A fbR. ARR R LNBY VL0240 Motk . ARRIB6/NEHEYLO2AEMIRR WY FIRR . L. AR
BB, BB, XM, BRER. B B, BY. Bi. KR, BRUER
. ARFIX26ANCy3/CySthES B A, (E1) . BET AL EHTRG AHE
BE B SS-13f AHORARE B S5-8 A B RAT L.
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(1) —#fz B

(DEHELER: ABBEAREESS-BRHLREF T
(i) FH$#HE:9

(2) SEQ ID NO: lﬁ(J’f%'E\:
(i) 7| %4 -

1
61
121
181
241
301
361
421
481
541
601
661
121

(A KFE: 727bp

B) XA ¥R

C &M Wi

D EHEH: &k
(ii)5FKA: cDNA
(xi) F 5| $#i4£: SEQ ID NO: 1:
CATTTTGGCCAAGGGCAGGCTCCCTGGGACAGGCAGGGAACAACTGCGGAGATATTAGTG
ATTCATAGGTTTGTACAGTGTTTTATACTTTGCAAAGCACTTTATTAGCTCACACCTGTC
CACTCACATGAAACTCGTGCTAGGCCCTGGGAGGCCGACGGTAACTCTCACCGTGCCCTC
AGATGAAGCACAGAGAGGTTGTTACTTGCCCGGGCCATCCAGTGGGCTGGCTGGGTCTTG
TGTCCCCATCTGTGGACCCCTCTAGGGTCTGAGATGAGATGAGAAGTGTCTCCTGTATCC
ACCTCTTCCTGGCCTCCCTTCCCCCACTTCCTGGTCCCTGTCCACTCCTCAGGTTGGTGC
TCTCACTTCTTGAAAGCTCTAGGCACCCCCGCCTCCCGCCAGGCTCCCCATTGGCTCCTG
GCAGGCCAGCTGAGAATGAACAGGAGATGGAGGCAGGCAGCCCAGGCTGCAGAGGTGAGG
GATGTGGGGCCAGGCCCAGAGGGCTCAGCCTAGAGGCTTCCAATCTCAGATTCTCCTGCC
TGTGGTCATCTGTTTGTCCATCACCCCAGGACAGGGCAGACAGAGGGGCAAAGCACTGGG
GGCCCCAGAGCCTAGCTTCCCCTCAGCCTGGGGGACATCACAGCATTTCAGTGTCAGTCA
CATTTTAAACTGATCAGCCTTTGTATAATGTTTTTTAAATCATTTCTAAATAAAACAGAA
ATACAGA

(3)SEQ ID NO: 2844% &.:

(1) Fr 5 4¥4E

30
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WEE: 12IMEER

B) %A AHER

D) M Stk
GD2>FXRE: K
(xi) FF 7|43k SEQ ID NO: 2:

1 Met Arg Ser Val Ser Cys Ile His
16 Pro Leu Pro Gly Pro Cys Pro Leu
31 Leu Glu Ser Ser Arg His Pro Arg
46 Ala Pro Gly Arg Pro Ala Glu Asn
61 Ser Pro Gly Cys Arg Gly Glu Gly
76 Leu Ser Leu Glu Ala Ser Asn Leu
91 Ser Val Cys Pro Ser Pro Gln Asp

106 His Trp Gly Pro Gln Ser Leu Ala
121 His Ser Ile Ser Val Ser Val Thr

(4)SEQ ID NO: 38412 &

(i) FF 7Y 4 4E
A K E: 248 E
By XE: M
(C) 4 tE: B4t

D) wEIHEH: &K
GDRAFEE: ERHER
(xi) F 5| # K : SEQ ID NO: 3:

CATTTTGGCCAAGGGCAGGCTCCC

(5)SEQ ID NO: 48442 &

(i) JF 7| S 4
W) KE: 24mE
(B)(&: BB
C . 24

D) w5 &k

Leu
Leu
Leu
Glu
Cys
Arg
Arg
Ser

Phe

Phe
Arg
Pro
Gln
Gly
Phe
Ala

Pro

-

L ER )

Leu
Leu
Pro
Glu
Ala
Ser
ASD
Gln

Ala
Val
Gly
Met
Arg
Cys
Arg

Pro

Ser
Leu
Ser
Glu
Pro
Leu
Gly

Gly

Leu
Ser
Pro
Ala
Arg
Trp
Ala

Gly

Pro
Leu
Leu
Gly
Gly
Ser
Lys
His

24

31
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(DT XE:. EBHE®
(xi) F 7 #€: SBQ ID NO: 4:
TCTGTATTTCTGTTTTATTTAGAA

(6YSEQ ID NO: S5Hy{z &
(i) JF 7l 45 4E
(A) K JE. 333
B)XE: H#®
O K. B4
D) wAEH: &4
(DAFEE: EHE®R
(xi) FF 7| #3L: SEQ ID NO : 5:
CCCCATATGATGAGAAGTGTCTCCTGTATCCAC

(7)SEQ ID NO: 6iy1% &
(1) FF 7| 464
A K. 338 &
(B) XA BH
C) M. $4
D) EHEH: &
GDAFXE: EEEFR
(xi) F 5| 43K : SEQ ID NO : 6:
CATGGATCCTTAAAATGTGACTGACACTGAAAT

(8)SEQ ID NO: 794z K.:
(1) Ff 5 R4 :
A KE: 15/ EES
B)XA: AXK
MFEIEH: &4
GDAaFXE: 2K
(xi) B 5| #38: SEQ ID NO: 7:

nnnnn

.......

32

24

33

33

Met—Arg—Ser—-Val-Ser—Cys—Ile-His-Leu-Phe-Leu-Ala-Ser-Leu-Pro 15
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(9) SEQ ID NO: 8Ky 1% &
(1) Fr 5| 4$4E
WkE: 18E
B X8 H®
C)EH: ¥4
D) w1 &4
(i) gFEE: EHHER
(xi) F 7| ##&: SEQ ID NO : 8:
TGAGAAGTGTCTCCTGTATCCACCTCTTCCTGGCCTCCCTT

(10)SEQ ID NO: 9#9fE &
(1) 5| 4&4E
(A) K E: 418
(B) XA BB
C &M B4
D HEHEH: &%
(DA FXE: EEE®R
(xi) #%|#%3£: SEQ ID NO : 9:
TGAGAAGTGTCTCCTGTATCCACCTCTTCCTGGCCTCCCTT

LR NN

4]

41

33
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