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1. — MBS - A% PDIEER (MUPP) 11. 44, HAREETFEE&AAH: SEQ
ID NO: 2 i T ARBFEANEIK. REZRGERAFR. XUBMBTEN.
2. ARAMNERIFANSR, KB EETHASZK. XUHRTEDNAER
FH EA L5 SEQ ID NO: 2 Fr R AR F 57 E 4 95%EY A [F .
3. WK ER 2RISR, ABEETEEARA SEQ ID NO: 2 fr R A%
B R 5 % K.
4, —MHOENEIHTR, ERLEETHRFIUEROSRE TEAT N —

(a) 4L B4 SEQ ID NO: 2 fr REAABF A2 KR X B, XM, T4

W% %E R,

b) 5Z24¥F®% (a) AW ERER; &

(c) 5 (a) & (b) HED T0WMEHNSZER.
5. WRANERITRANIBER, HREETHRZBTRE SRS AR SEQ

ID NO: 2 T R AEBRFIINEHER.

6. WA ER4FRNEIHUER, HREETHREBERN/FFQEHF SEQID
NO: 1t 1579-1893 i éy |2 SEQ ID NO: 1 & 1-2534 U By ¥ 7.
. —HEAENFLIEETBHELARE, HEEETERBERANER 4-6 FIfE
—BRAEXRRSBERSRL. RERBEEREAKERWET RN EHRE,
8, —MEHNFELIBHBYRE IR EZOR, HRAEETERES®E TTH
— R E T e

() ARKERTHANEAE AL LUK INETER; &

®) ARKHER -6 PHE-—RAERFTREBFREMAMI L RN EF LA,
9, —FEH AL PDZIBEY (MUPP) 11. 44 FE W Z KW &%, RBMAE
FHRF ERE:

(a) ER].AZL PDZIEY (MUPP) 11.44 £ 4T, RARFNER S FRH T
BE LU, |

(b) MEFRYFoEBBRAAS PDZEE T (MUPP) 11. 44 FEH M 5 K.
10, — M52 RESMNHK, ABEETHRINGERRESASL PDIEES
(MUPP) 11. 44 45 Bt & & M LK.
11, —RERBAFLRENRREAON S, ABEETENRED. R,
RIEBWE AL PDZEE S (MUPP) 11. 44 B &4,
12, AR EX 11 FrRgeY, EHMEATFER SEQ ID NO:1 Fr R E M H
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13, —HNFEX 11 FRLLPOEA, AR EETHRUAARATHATAS
PDZ & &1 (MUPP) 11,44 ki, RAMFEHRE F %,

14, —FAR 5 KA ER 1-3 PHHE— KA ERFTR S R XHRFERR SR
MH TR, ERMAETEAESNAS KO REAE, AERNHTR S RAEYR,
RERNERERFIRITRS KRB BN FREREOHEFRER.

15, AMER 1-3RWHE-—RHNERFRSFRGLR, AHEETFENATH
%A% PDZHEH (MUPP) 11,44 thEEH Y. R A, FHRARPHA; RKHFA
TS E g% .

16. WAKER 4-6 HE—NHERFTRNZBL THEA, EHEETERE
LB M TR BEN, REENRH4RATRIEN, ZFATHEEXRY

R

17. A ER1-6 X 1N PHE-—RAEXRFANE K. FHEFRELEWH
RF, RBEETFRFRSK. SHFBRLBESY. BHA . EHA 26 A
A HRNESHF LABEFWREALARENDHRIETEASL PILEEE

(MUPP) 11. 44 REMXHEARNAGNAEY.

18, MAEKXR 16 R N PE—NAERTRYFZIK. FHFRIASHNE
B, EBEETRFRZK. FHFRAENHNER THET LTERE, LXK
W, HIVR R R hl kR oA XRENTY.
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—RFWER——AZ PDZERER (MUPP) 11. 44 frbdp X Fr £ K £ B H
7]

AEABTAEMEAEE, A, REARFRT —HFHNEHR——AZ
PDZ & ¥ (MUPP) 11.44, URGHBLFRGFHFERFH. RXALY Kk
FHEBE KR EFTEMRA.

GF) #, AETARAWELLEE Y, REMACK (EE45HHHM) X
R, —REOHBRHERHE, dEATANECHURIIMANERTREFERAE
BE. FZCAPIBNEARTHERAERTER, ENEE5BHRE ST K,
FHRBEELE, URBAESF4H. %A% MAGUKs ¢y PDZ 3 5 NMDA K E A iy
TR C-3% KRR Y Shaker B K+BH R, C-WFHHEAKE (X-Thr-
/Ser-X-Val-C00 (-) ) #E PDZ BB RR FITEH 5 KH W beta FEEA, B—
ANEEBFERR G Gly-Leu-Gly-Phe 3, 1 — M AT 4 R A R4 oy K m % 1L
EH, BREMNSEARKASEE T HBHRH Cw3tHFF. Hfh PDZ R
MEEMBEEZERGEUREES. SHAX, PILAFETEMNMEEEE T
(Niethammer, M., Xim, E. And Sheng,M. (1996)J. Neurosci. 16, 2157-2163) .

&4 % -PDI-B %y E Y (multi-PDZ-domain protein) # V3% MUPP K&,
MIPPEFEE —#EBEATLAPIIEEEWHARE, ZRXKKREC 4 PDZ
BEOTPRAGPIBERERLN R, AREORAASANPIIBERAAENHE
i, EAANREESREHRALSTEAYNENEATAER, HATEERHE
Y RHEEFaSROPH. ETEHMNF, MUPP XAGZENED, X4 E—
MNPDZEMEAHBE —MHERTHOFT, HFEPLBEAFHF W, ARAX
BAHFHPDLEHEMARERAETANNT, ZRENESTOANLERIMNME
EEFLWNTARMBEECHERBNEIE M, WUPP S MR £ A PDZ 3
FRAFEEESENER, BESS C-FEEMITEESHNH, Flin 50T,
THBERBNB-ZENE _FHEEAAE. WPP EXFEBRABRRELIEENE
EHEREFIAMXERK, AWM ERTR%E (Christoph Ullmer, Karin
Schmuck, FEBS Letters 424(1998), 63-68).

BREENEOOWNEIN, K E . PMA+# Ecv304 40 fi4k. LPS+#y Bcv304
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MRk . IE ¥ R 44 4MHE 1024NC. Fibroblast, £ K BH-FH#, 1024NT.

R fo A EFRB, 1013HT. EHER fo x AL KEFR B, 1013HC. AL
BAGANE]. BAMES. BME. R, FESmk. BE. BE. Wik
. R, TIIEE, REVANSRNERAEESASL PDZEES (MUPP) By
RKEEEEL, B -#HlbTREMN. ZXBAHGLHAS PDLEEY

(MUPP) 11. 44,

M T bR AL PDZEES (MUPP) 11. 4 EEAEE Y AR SRR E
FENKEES T REEER, THHFXLAYIBRPFRAENEE, B
MAGBE —LFELFES S5 ERBHAS PDIEET (MUPP) 11.44 &
B, #BARL XM EONAEBRFF. HAS PDLEEE (MUPP) 11.44 &8
REUEENIPBLANRAR ARG EREMRARITHHEARG T E4. X
REOTRMBRFLE 1RoHf/ KRBT ANER, Do BEE%%E DN EE
HEER.

EEHH - NEHEREPENHFNFK——AZ PDL & E (MUPP) 11.44
MEREKRB. XMW RfTen.

KEHAH A - NEHNRERFLDZERNEZHHR.

AEHNE —NEWERRBSHEHDASL PDLEEZE (MUPP) 11. 4 HEH
R E 4 HAK.

REHWE - NEWRERESHEDASL PDLEEE (MUPP) 11. 44 HEH
FHROEFETRE THH.

AEVHE - NEHRERBEEFAZ PDLEE T (MUPP) 11.44 77 i%.

AEHWE - NEHERBHARLAKFK——AZ PDZB&ZE (MUPP)
11. 44 B9 34K,

EEANE - NEHRRETHNERELAEZK——AS PDZEZEH (MUPP)
11 44 RS 4. BHRA. BER. WEA.

AEHWHE —NEHERESEETEAS PDLE&Z T (MUPP) 11. 44 R ¥
Rl 55 B R R B 3k

FERSR-—FoBHREIK, ZEKRARY, ©€2: £F SEQ ID No. 2
EEBMFFINLIIK. REARTUTER. £WFERFBRINTEY. REH, 25K
% E# SEQ ID NO: 2 AERFFIHNF K.

KEPESR—HoENENER, CERE TAN - ABFRFIRL
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A4k

() A BL#SEQ ID No. 28 XBFFIME RN FHEHR;

OEFZ 3 JOEEN-FZ%:3 8 |

@Q5@BOHNEBRERFINAAEDTOUMHERNSIHER.

Fid, ZF4UHERNFHRERE THMN—F: (a) KA SEQ ID NO: 1
1579-1893 fr ¢y FF 7; #u (b) A7 SEQ ID NO: 1 & 1-2534 fr ey F 7.

EEEBHNTR-—HEHARRALBEBRANEER, HFIURRLRE —FA
ZEARE IR F I AR, RE%L. EPRERNEIAR, —HEEE
KRB EHARMERKRAT W ERKNA S KT .

KEHASR-MEERLALZREFELEESNTR.

RERE T R — 0% o BERL, B8 . S 3 8 A £ PDZ3E & & (MUPP )11. 44
ElHAEENLENN %, HABEAALAZANER. RRELZSEAEF ER
BHEY.

RERESR—MENIERE5AF PDL H&Ew (MUPP) 11.44 ZEHRHRE
HMAHRERBREARDRMUN T, AERNEYHR PR EREE AL S BER
FRFHRE, RERMNEMERFERRASZ KO EREMER.

EEABFR-—MEGYHAEY, CEHAARKALZREEENY. BER. &R
B A R 2 R AR,

FEPESRARVINEZRA/BR I BT RERNEN THRTEBE. RFREK
R EERMBALEmTAL PDZEEY (MUPP) 11. 44 REK R ¥ Fr 5| KR
WY 25 H R iR .

AEPHEECFEE FRAXWBEANATF, AEFRABARALTERETR
4.

APpAHEFRMNERFPERANT IR EREFINRARLT LT HE X

“BRFF” REEHER. HERRZBERRATBRHL, ©TUH
A A & B WIDNABIRNA, BT UR 2R NEN, KA @RI E. X
i, A& “AERFF” RHER. K. 2RAEFERFFIZLRTEIAHL.
LEALATH “BEBRFI PR FAARFENEFORL THEEIRTF A,
TR CER B CBRER FRREFAERFIIRAAEFREORSTHX
HWREHRREER.

FORBLBER ‘AR RE-FAA-NEINRERBEHFRALY
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EXAMFFRGDENEHRERAT . FRAXTEEAERF I REHFBFF
hERXBBREYHBG G, BARAK. TATEH “RIFE” KE, LPE5#H
WEEABEASEALRARXUN SR ERE, vARARBBRRIREAR.
FhRLTAFERTERE, vAGEARSRTEAR.

“Ghik” EREREBFIRBHRFNF -IPRENEERIBTROGR
%,

“HENT B B REREALBRFIRBEBRFIFHNRERREAAGELEN
AT, —ABREAEEBRBIEFRE W, B REBARNEERIALH
B -ANARENEERIEHFR.

“HWEN” BREHRRDTHEN. REREWEDENEaR. XM,
RiE “REZER” RHARN. EHANRARBORAERBRESEN YR A
BEFEREAERN UK SHREREKESNED.

«EEhH” BRIYEALPDIBEY (MUPP) 11. 44240, —H T REZE
BREEATREYTZEORERNLT. RN TUEBEEZEOR. BB, &AL
EYREMEETESAEPDIEEE (MUPP) 11. 49457

“ERA” X RN ZHY5AEPDIEEE (MUPP) 11. 45460, —
AHTHTAR AT ASPDIBEY (MUPP) 11 4 A MEERRAKRFRENLTF.
REAANFNEHDTULERAR. B, BALEWREAREETEEAZPDL
&Y (MUPP) 11. 44844 F.

«JHE” B AFPDIBEY (MUPP) 11. MM KA RE, REZARE
MW, o8N BRERASZPIIEESR (MUPP) 11 4 EMEE L
WHEMR. R EEERNRE.

"EAR A REERIFERREAMANECES. BE. BRI UK.
RPBHWHEARARBARENEARGUBEARLIAZSZ PDZ HEZ B (MUPP) 11. 44,
AR FAWASL PDZ BEY (MPP) 11.44 EEREMEREGRER LGET4 %
—WE#. AZ PDZEEY (MUPP) 11.44 2 RKATLEE ¥ A B F 5| 247

“Hipth” & “Hi BRELFWEREMEEAGTRIRARNN S
BEBRERES. fliw, F7l “C-T-6-A" T EEHHFH “C-A-C-T” £&. B
ANEELSTFZHRWEATURRINR TN, BREZHNWEHEENTHR
BZEARRARERBEAARY .

“FlEN” BRENNBE, TURHSRABRRL2RE. “HoRR” £
F—HBLEINFF, HEI)THELNEZL2EINFIEREBRARRT. X
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MRZHWETEIETBERERMA R4 THTHRAR (Southernky i
Northerntf # % ) R4 M. XX LAFRHFIRPXEHTE LW H T2 FHE
WA GRFFIENSEERBERRKGAGTHNES. IHLBRTHERER
KU AFLFERFELES, BAREBRERAENASERELAFNAENE
AR RATEREEA.

“HEAMT 2R REEFHARSHEERIURF I LB+ F7HERHA
MW ELR, TARTFFENEZHEME L%, wFIIMEGALIGNFE F (Lasergene
sof tware package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNR F TR E K [H
By sk wnClustersk b X W AL £ )% 5| (Higgins, D. G. o P.M. Sharp (1988)
Gene 73:237-244). Clusterik @i #b & BT A B 2t 2 8] 09 B 9 3% 8- 41 Fr 5 3 7 Bk
., REREHEURANBRRALE. HNEEBFF oF 5 A% F 5B F &4 F
MEsERERTRHE:

AL FF 5| B[] T B o 2% 2 A 3K

100

FHANBER —F AT RRRER —F 7By HRHREK

#F LB Clusterik sl R4 A iy ik anJotun Hein M EHEBFF|Z
[ A8 B M H 4% (Hein J., (1990) Methods in emzumology 183:625-645).

“FAE” RIEEEEF P 2 H 7 X B R AT B R AR R AR AR R SR
FHBRRAEZE. ATRIERRGAERGA L, FAETHAERTEERL
ARBENAEAE; VTIRTHAERRTEENARMEAR, RAFF ek
FHAHUNEARNEEARTEEREAR. RFRABRMHAR, HARAMWEAR;
RABERAABE, 4R AKR, XHARMNEAR.

“BX” BRELGREHINAZRNAFRIEANBZHFRFS. ‘R 245
“HXH#®” Bl ma.

“fra 4> REHNFPR ARG ENBRALFEE Y. IRLFEHUTURA
A, BEREESBREET. HBRMTAY T ROREART THEIELANFR
M F K.

“ih REREBNAGELSTFRELRFR, & Fa. F@ab), RFv, Hikssri
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A A £PDIEEY (MUPP) 11. 4B A2 .

“ ABFER EHERELELRBNAERFAREREBESANKEN
AL, (B4R E R4S 4 E IR,

“AEHT —EREIRAETERGTE (i, BREATENRERLR
BRI ) B H. i, —MNIRTLENSBERREIREETESN TR
ERERNIBRR, EARNSIHTRRLRE —LRAHEERRAEFHIH®
HHUEAFRELEY. XRNSBTBRTHIE AN -85, LTHX
RUSBEBRLREE L0 —Hn. BREKJLAENTRERARFR
RS, ENMIRESBN.

WAL A, “G88 REEWRNALEETEFLELR (WRERR
MR, EXRFENEEZRIE) . wFAEMARXRRETH S REF®RN
SRERALEAY, ERRNLREFRBELRONRARSFRAFENH
e P o F, WARHLEME.

WA, “9BWAZPILBEY (MUPP) 11.44” RIEA S PDZBE
B (MUPP) 11. 44 EX R4 XREXMANREES. B, BXILEHE.
FFRBEARARBAKRENE G RAELEARSAZ PDZ R E G (MUPP)11. 44,
EX AW LIREELERARBRERE L~ 25— WEH. A PDLEEYE
(MUPP) 11.44 % Fk oy &i ¥ ok I BT 5l 247 .

AEHRMET —HEFWEK——ASPDIEEE (MUPP) 11.44, HEK L E
SEQ ID NO: 2ff FHUAEBF AR, RAEPAMEIRTURELAL K. RRFHK.
EREK, RBELLIK. XEVUHZRTURRREME ™, ZRLFSAN
i, BREREARANENBRENEE B, A%, BE. ESEY. R
FIFH W) PEE. REBHAFFEFANTE, RELWNS KT LEEE
iy, RATNEEERMN. REPNEIRTTEAERTCERBE FREABRRE.

AL ERMIEASL PDLIBREE (MUPP) 1144 W B, AR EMY. 2o
KL, RE KB . “DTEY” fo X4 REERLIRFBEXAN
A% PDZEEE (MUPP) 1. 44 FMW AP ¥ HERFERLNEIK. KRXHAZ KW
BB, tTEMREXUBTURE: (1) IR, HF-IPRENEAERREH
RIBERFELERAZE (RANERTEAERZSE) BR, FEHBRRHNEAER
TUEMTURR G RETHLFRDN; R (11) IH—H, X+ RE4H
FABAE FHENEAFEEEEARRLEMAE; RF (111 XHFE—M,
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ErRBERESZ sl (LmELKLTRIZHGLEY, AR -B)
Ba; HF (IV) IH—F, M EERFIRCJRBEIRABKRG S
BER (W RFINBLIRFFRARGLLMLRGFIREGRFF) Bk
XE R, XA EB. 00 MTAY R HBP AN ERFAREARAR NIRRT
B ZWA.

AEFARBTHBEHESR (ZHER) , AR BRAD LA SEQ ID N0: 2 &
EBFFINSZREZEERAKR. XXAHEZHEFRFFHH SEQ 1D NO: 1 &%
HBHFF. FEANEBHERENATEMEA LM cDNA XEFLAH. EEEH
SHEBRFIALKN 2534 MR, HAHEME 1579-1893 44 7 104 MAAR.
MEXEEHRAFLELAL, LEKRS5AS PDIEER (MUPP) FHEMHRE
#, THRBTHZAZL PDZEEE (MUPP) 11.44 LH A % PDZ K EH (MUPP) A
Ty b gk

KERHEEFHR TR DNA KRR E RNA B K. DNA B X .4% cDNA. X
4 DNARA T4 K DNA, DNA fT DL R Byl B AR, DNA T LR RAH N
i, RORRELRNEEGXFF TS SEQ ID NO: 1 7 7ty 4 a X 5 4
ERFREANERE. DRRAFAH, “MHANLTRE ERXLXVTPRERD
F. A SEQ ID NO:2 W EE K £k, E5 SEQ ID NO: 1 ff R By 45 X )5 71 & £ 3
M RFF.

47 SEQ ID NO: 2 YR B A MW A M HRAHE: RARRL KN ELFF;
RBEROREF I FoEMR M REFF, RBLRARDFF (Fofk o
mAEFT ) URERDFF.

RiE “REEFRNEIBER RECEGEONERNEH TR EER R
B/ RERDFFNEI TR,

FEHABR ERER S BERAT R, RSG5 XLV AHEANEER
FothERBRERG . XMW FiTeh. LEIBFBNTREATURRRKL
ENEMNTRERERREEAGTRE. TBUHBRETREACERRERE. &
REREPBEANLTRE, RGBT AN, SLEFEE- N EHUFROGHLEN
R, ETRE-AREAEFBRANEK. SbxHIHEN, EFA2AL K UL HS
% RKH S ik

FRARBREULFERGFF LA EIBER (BAFHNZAEEED
50%, (RHEA TO%RIMEIMN) . REARIPREFPERLAGETSRLAIKS
BHEBRTEXNFUTR, EXEAF, “THELAE BH: ODEREFTE

_7_
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FEREEEE Tk, W 0.2xSSC, 0.1%SDS, 60°C; R (2) X A &
WA, fm 50%(v/v) BBRRE, 0.1%/IN4 /0. 1%Ficoll, 42CE; R )REH
£FF ZEhAREEEDE ISUU L, EFRE ITWU bR A K E£X. FH, TR
R EMEBRBLE % KE SEQ ID NO: 2 BT RAR B S KA A0 F 0 & W ¥ 3h 6k

FEPRBREULF#RGFFRXGERFB. WRKXAHRA, "HR
FBHWEKEELS IOMEER, RIFRED 2030 EER, EXFZED S0-
60 MEHH, RIFRED LWOAMZHFRUL., HRABROTATHBRGT EH
A (3 PCR) LB o /R ERB AL PDZHEYE (MUPP) 1144 thE B H B,

LT ERPFBEREANS N ARE, EEMBALESRR.

AEAHEBBALPDLEER (MUPP) 11. 44 B RWEMHEBRFFIBA £
A RRE. flip, AFFBRANERERPELBER. ZUFARLEEF
BWRT: DAFH4EEFEAR DN XERXUBLERBENZBERFF, F2)
FAXERFEFELEUSEEAXRAEHRINARNSIZHRA B,

AEHEDNA KBTI A T 7 k& 1A EA DNA 23 X 4 DNA
F 3, 2) fu¥ &5 DNA K 5 DUIR AR BT 3 & Kk o X 4% DNA,

FRRIHFER, P EXHLADNMELEA. DMFIAHEENFERR
KRNI E., ELERRANTER DNAFIHAE. 2 ERMEY cDNA K
FEFERNBERAZEANEERARSE oRNA FFRATHE T, HREREE
WK cDNA X . BEoRNA F ZEHFLZMRBHEAR, KAELTAH L&E
%1% (Qiagene) . Witz cDNA X JE 2 3 % #y 7 ik (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989), L 452 B WM& cDNA X &, #w Clontech A B B [E cDNA X JE. %
SELERARSHE RN, WERDHEAT Dbl Rk,

TR EMA ENIX L cDNA XE P A ARL AR, XUEFERE (EFR
F): (1)DNA-DNA = DNA-RNA %; (QFFXEH R HAL LR, G)VMETA
% PDL B EH (MUPP) 11. 44 HH TR AT, DBRIARFEARABUZERNF
B, RANEFRXANTESY. LRFZTER, W FH I ERENA.

EEWOMFEY, HXFANEHRSRLANZHLFRNET IR
B, HKEZ) AN BHER, BFRZED WANEHFR, EFRED SONMH
B, RERED 100 MEHFR. o, BHHKEREE 2000 MEHFBHZ A,
BRAEWD 1000 MEHFRZA. MAFTANTR4BERERXRANEEFIIGE R

_8_
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Hydkah EALF SR DNAF T, REAMIEERS R AR BYRT R ERE.
DNA 4T 9 R iE T I AR S R &, RAESE Com g &,

EE@RFES, HAAS PDIZEES (MUPP) 11. 44 XEXRANEE =Y
WA % A4 Western B35k, A% EINRE, BB %% %M £ (BLISA)
%,

5 PCR B A # 3% DNA/RNA B9 5 7% (Saiki, et al. Science
1985;230: 1350-135) AR A TREXLXFWER., HARRENXEFEZ
4K By cDNA B, T4tk {# A RACE 3 (RACE — cDNA K3 tkiEd #3%), HFPCRIY
B M ARERAXFTAFNRL AN EZ R TR FIERELRE, FTHEAN
EER, FTREAS E B SRR ik B A {35 %9 DNA/RNA | &,

W ERRBANKRANEE, AHXERNA R BRENZHERFINTAE
M R B4 3 (Sanger et al. PNAS, 1977, 74: 5463-5467T) M E.
REFBREBRFFNEELTRAHELAFAMNESE. HhTHREL2KMH cDNAF 7|, R
FRERAH#T. AHEENZESATLEY cDNAFF, FTaHHERALKN cDNAF
7.

FRXABLFREBERLEAAZHHRAEER, URAXLANEEREEHA
A% PDZEBEY (MUPP) 1. 4 RAFNEXFA TR EH B LM, UREE
MR ERKAPTR S KA T .

KEWE, HAALPDZEEY (MUPP) 11. 44 2 B ERF T TIEANGE
Ty, UHEREARLXARZBERAELAREK. AE “84 L0882k
WaEERE. SEE BERE. S8ERE. FAI W EaRRSEORES.
FRIFEREEREK, ERXRNFPEANEFCEERRT: ERFFRLEY
AT T7T Bah F kA &1 Rosenberg, et al. Gene, 1987, 56:125); 7'l
h ) 4 i, P 3% ik B pMSXND 5 & # 1K (Lee and Nathans, J Bio Chem. 263: 3521, 1988)
MEREARTREHRXRBETIHARFENRE, 82, REGEFFTHRNEH R
RE, FAREFEERGTURAFTHREELREIRE. RAREN - NEEHLL
EEAESCHAMNRES. BHF. FEEAEABE AR TH.

FGPHEABEARAR RO A THRELHS AL PDLEE G (MUPP)11. 44
WONA FH G ENHEF/AFRAETHENRAREK, XS0 EFRINEL DNA
A DNAGREAR. KA EHFE AL (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). Fr

HREDNAFA| A RERAREREBFHELES T L, UHFRNA SR, X

_9.._....
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W FHARENAFA: KBATEY lacK trp B F; AREKRW PL B3
T EM B TRE M LHNEMBS T HSYVMEHME ST FHfomH sv40
BHT. REFFRENLRs g - LN THHEARARZARE AE A
MEEREFFRANRSDT. RABRBTAHEHEREANEERE S LA
FRLETFE., ARAPHENRETR AR FEREGE LY AR T W FEIHE
., WRTEONARANMAEAET, BEKRLHHA 10 3 300 Mxt, %A
TRHFUMBEFNER. TENF TEREEAHEL B — Moy 100 2 270
ABEA Y SVAO BT, EASAH AN NS BN ET UK SN E
T%.

oh, REABERAREE - NPREANALBUFICEE, URGEA TSR
B EARNEEER, WEYAREFRAN_—ETRERSE. FTEEHHEU
RBEEXAEE CFP), RATABMFAEANIEREFTRFERNES.

KPR —BEARARASFE oTHABFELHERE/EIALETH (B
T HETE) pRBEFILER.

AR, BEALPZBEY (MIPP) 1. M4 B2 BERBE A ZELY
BWEARATHEARBERANEION, UHKRSFZS BRI EA KGR
FIRLBEEK. RiE “BXaR HRELYK, vrad o, RIEFEH
mi, wEEENE, XRERESESAER, Rl e, REMRATFAE: KB
FE, #EYRE; A et vB4EYITRYE, EdafoeyE, Ehak; B
i in B S2 % ST9; A in CHO. COS = Bowes EEBMME.

FAAXPF RS DNAFRBLHTALDNAFRNELARKENE T HRTH
KFBBERARBEWEABARASIT. UEETAEREWORBAER, BRK
DNA R F A TERUAKMERIR, A CaCl, 2 4E, AN RELRY
BT R ., WAL ENEA MCL,., WEEE, #AATAEFLN T EHRT.
UBEREMAEY, THA W THDNA BRI E: BB E, SH¥HAN
MEERBMESH. RFL. BREGEE.

HREANELADNAER, AAXKANEZBEHBRFIITARRERETE
#lth A% PDZ 3% E (MUPP) 11.44 (Science, 1984; 224: 1431), —M K%
LT HR:

D.AXEHGRGA A% PDZEEE (MUPP) 11. M4 HWEHHR EEF
B, RACHAZAHTRNELAREAEREMBREICENFT AN,

Q). ELENREREPRRETAN,;
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). AERER BT H. LT EHR.

EFR ()7, REFANEEER, ERPFANERET RO LM E
ARRE, EETHIHARERNAGTRITRSR. SFETAREKIELN A
MEEE, AEEN T WREABRLFERBFRABENEHT, HONAE
Bk — Bt ]

EFR (3) %, BEHSIRTEHTARN. REHAREEXEL. HouE
mpsh. WRFE, THRAADESN. LE¥ENFEEFRBAIEMNIRTELE
L EANES., REFERAFRBEARARFTRpE., ZSFERQFEEFT
RF: HAWEMALE. RONRMNLE G FE) . 0. BEHE. BFR
KB, BB, 2FHEN BRIR . RHEN. ETFTXREN. BRAME
T HPLO) oK EEMAMBEN IR R R ET ENE &,

FEAHEFRUKZE RO RERA . AN TEERA TRRFET,
Blza, iGN GHEMNE. W LERGZE., FHRFH. £XRE. HIVER oAkl
W%,

PDZI, FETHMREEEEY, HEMCK (EEALHHEH) Xk, —
LEOSHRE SRS, vE A LAAHURMNEFRTFREAMAEGE.

44 £-PDI- M E B )3 4 MUPP K%, MUPP X HEZE B R H %/ PDZ &
ERZEAREAZHER, BRESE C-EARMITHRE SHH, 6l 5-HT),
ZHRBERBNE-EENE _CHELEE. PP REH AR RE LT REME
EHIRENNEMAER, AlWERTRE.

FEPNEIRANZAEEASL PDZ B EONRAEN -, FHXLAEHMUN
EYFEDE. RN EFRERNERTEACS IR, AV FOREES
B, AKART, HRZARYBES - LHANURARBREL. TSR YE. K
HMAALHBESREIBHEZ LT AR, HFEEHXBER.

MM TI, REAWAS PDZEEE (MUPP) 11. 44 WERA RE R AL
ERAXRNERTR, SMHMHE. BRERFTFELE. S KL THERER. X
E. REMER, XLRRAEERRT:

BRALKME: BE, FE WE RF8, ARE, 0K, KEME,
FREME, FENE, wSapBE, EXANE, SERE, BRRAKE,
BARE, %, REXE, BRE, TEE, TEAEE, £0E, MRMW
B, BUE, BB, REME, 4, AERME, BHE, BRAE
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JERe X B EAE: £RAMKS, BR, Kb, RESLRS, FH

MGk, HEEHMK, EXERPA EABEFARIEGANE, ERAETR

ERKZERBERR: BHRXFRE, BRXEFES, k. BEHALAXET
REEF, BFEXFTRTLREAR, SHNMGEERK, RAOE, RIFE, EXH
ARAE, BAFREE

REE: MUFEHMAR, E¥H, FAR, BHEEX, RUEX, BHHS
EWFEL, BARMER, QX SOK, EREEEL, BERE FTEHRAX,
B RGeS

REMER: RAMOMRE, XRNEBEXTR, XA¥%w, THS, &
SRR, BREROMX, AR, EENLY, BHR-BERGEE, TEAHX
BB, EXAMBREARAZARER, REEARKBESE

AEHMAL PDIHEEY (MUPP) 11. 44 R B RE AKX A X Slkd, I
MR E,

AEWHERURZSRAERA . BSAWENTEER TRFIEN .,
Blin, TRTEMRERAELRZNEXRTR. ERME. BRATFELE. £KX
FEEWRR. RE. ARMERR, FLREE DAMERE.

FEALRETHRAMAWULERE A R HF FHEHRA AF PDLE
BE (MUPP) 1. 44 YA R k. B AREAS PDLEEZEE (MUPP) 11. 44
R EE e, MERAE L AT S AR IENBEAXNELDSE
M. A, BEZYNEFET, BELI PRI KREXAS PDZ & H (MUPP)
11. 44 BRI A 5ARIEAIA S PDZ I EH (MUPP) 11.44 —REHK. RENZES
VR E R A EER R

A% PDZEZEH (MUPP) 1L 44 ERACERAHATRE. L. T4
i Km ., A% PDIZEBEE (MUPP) 11.44 WEHRA T UL 5 A £ PDZ 3%
BE (MUPP) 11.44 £ 43 MRt The, REMB AL RN T4, REE5HLHK
WMERLREAEIL R BRKEENF L.

EREEIFERANALES Y, TUWAS PDZEE T (MUPP) 11. 44 fm N
EYatEs, BRMUEMEWIAZE PDZEED (MUPP) 11. 44 I Z R
FHEERSR N RAENELWRERERN. ALRBRAEWHRAEN 2,
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AU RFRAEAOZT R R DL NS, 5 A% PDLEEH (MUPP)
1. M4 EEWERSTITRRIFRIEAHTRASNERRES THMAARY
ML ERKETRE. M, —MAEXAZS PDZEEZE (MUPP) 11. 44 - F#47
FFiL.

FEXARBETHAER, RERBR. f4d. 000K 016 881X 51K L
EFEFARN TR, ZRERETURZ ARAARETBHK. FEATRE T4
A% PDLEEE (MUPP) 1.4 ERZHNIEK. IBHELE ERRP):
FnEHE. ERBEHRE. KK, EHHE. Fab B A Fab XA EF &
W R B

FRBENEHNETTHASZ PDIEEE (MUPP) 11. 44 EEF H A (n
&k, MR, ARE) WHEBa, sHENTHTHERAEZRE, AFEETR
FThEENE., $l&AZ PDZEEH (MUPP) 11. 44 WE T EHAEKN B RAIEE
FRFEZEHA Kohler and Milstein., Nature, 1975, 256:495-497), =&
A, AB-HREEARBERAR, EBBV-2RXBHEAE., WAERZRFAFARANTER
BAEHH SR THEAHE AL Morrison et al , PNAS, 1985, 81: 6851) .,
Wi B AW AEFEERAREEA U.S. Pat No.4946778) #7 H T 4 = A % PDZ
BWEH (MUPP) 11. 44 Hy ¥4k ik,

MAZ PDLEEE (MUPP) 11. 44 R FREASMFHAF, £
ERRA P AS PDL & T (MUPP) 11. 44,

5 A% PDZ &\ (MUPP) 11.44 £ & #3857 M itk 7 JB 38 4t 0 ) o & AR
L, EARATRELACERSA. XK AEFILHTETHEY —MHEQ4GH
WA ThRBARNELRHNNREEAES.

FARETHFRITGNEAE - HRBUNAEETE. WAZL PDIREE
(MUPP) 11. 44 BEMUENETENATS AR ENFTE WEREE, EXKE
B, SERF)ENMEL. —HBEHFTERAREIBA v SPDP, K &AM
B, B -_mENXHE, BFEE6THEL XHEXAETHTERAZ
PDZ 3% & & (MUPP) 11. 44 ['H & & 20 .

REAPHHRETH FRTRTAH 5 A% PDLEEE (MUPP) 11. 44 A X Y
KA. HTELARBEHHETUREK BB AL PDZHEH (MUPP) 11, 44 @y /&
HEREE,

AEAXRBREEREMANAS PDZEEH (MUPP) 11. 44 K FHy i B K
Bk, RERBEAGEFE Y, HEEFISEU T KA AENE. KK
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BB AW By A % PDZ B & (MUPP) 11.44 XF, W URAEMRBEAS PDLEENE
(MUPP) 11. 44 A MEF T HWEEHFA THHAS PDZE&E (MUPP) 11. 44
AAE R R .

AEVH S RET A ERESN, P, FRTALEY. LFERBRTH
BayE, FRT SR CBR S ENBRE RO, EFNEJTREIN.

gal A% PDLBEE (MUPP) 1144 WA B EFBUTATERBTESN, X
AL HATHE TR B FAZ PDZEEY (MUPP) 11 44 Y ERERFH /A
MEAFRGEREN. XTERRMAEY. EANEEBTHEAQRFRDT
B FRATRGAL PDZEEYE (MUPP) 11.44, UG ARMEMHAS PDL
WA Y (MUPP) 11.44 M, #ltn, —FE RW AL PDZEEE (MUPP) 11. 44
TR EEN. hETREHESHEBNAS PDLEESR (MPP) 11.44, BT
ETHWENES, BERIEEE4EEE. BREANAEBTRETHTET
A% PDIHEY (MUPP) 11.44 RABREMREHKNWER. RETRENRE
BB LIRS, RS, BEEEARS. BARATRE. BPIREFTA
FHEM AL PDIBEY (MUPP) 1.4 WHBTBHBZARA. HWEET R
A% PDZBEY (MUPP) 1.4 W E B ERMEAREREN T ETRLTEA
X #t (Sambrook, et al.). BAELLBA S PDLEEE (MUPP) 11. 44 A H
BRTOEARRATESEZARN.

SHERSNALBRARAN N T E4E: BEEFREZINIAKALSR
B RAEKSBIRE GRS, SEARERE) LRI B TR NERT, &
W BEaENE.

H1%) A % PDZ 3B ¥ (MUPP) 11.44 mRNA B9 A% 3 B (235 K 3 RNA 1 DNA)
MR L AL AN EE LN, SRR —# 4R MA E RNA BB AE RNA
SHF, EEAVSEEHSTE AW RNA FREXZERTHRNNEN.
R X RNA # DNA &A% B ¥ Bl B4 89 4£47 RNA X DNA & R BAR R, WwE MR
B2 ARESCREREROBARE S ENA. KX RNA 2F 7 8 i 45 4 % RNA
i DNA J B ZE P Sh Bk 3% 2k /8. X R DNA 7 BB & Bl R 89 RNA R A B B
BT, hTRmEEBATHRES, THSMHEXERTEMH, il
BB 5 5K B, ROBEAR A X A o A B B B AR B o R R T R A R SR

gl A% PDZ B (MUPP) 1. 44 M BBTATEAZ PDZEER
(MUPP) 11.44 A X Rm LW . HMAS PDZBERY (MIPP) 11. 44 B
F®MIA FHMAZ PDZEEY (MUPP) 11. 44 hREE EFREERFRAEATAZ
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PDZ $% & ¥ (MUPP) 11.44 th e kik. g A % PDZEEE (MUPP) 11.44 &y
DNA 55 5T Fl Fr B dr A #H AT R X UL AT A £ PDZ & B (MUPP) 11. 44 9%
R A, X FHARAKE Southern Pk 3£, Northern Bpafsk., Bz 4. Xk
BRI EWEAFHABEAR, HANRANEHTAE LREH/E. KLANS
BHBH— R AW THEN G4 E T AEBES Microarray) & DNA & (X#R
HEREER)E ATHoWALK+XEANZRXXI W FEELY. AAZ PDZ
&Y (MUPP) 11.44 #5458 347 RNA-B &84 X 5 (RT-PCR) 4R 44 3¢ 4, 7T
¥ A% PDZ HEE (MUPP) 11.44 K& 4.

BWA%PDZEEH (MUPP) 1144 XRENRELTHA THEAZ PDZEE
B (MUPP) 11.44 M M9%k#H. A% PDZEREH (MUPP) 11. 4 REMH A B HF
EESEAR AL PDZEEY (MUPP) 11.44 DNA B HIMILL A RE. BfL. &
K. B EEMREE. THEHNB A Southern B i . DNA JF 7 47
PCRAFEMLEXAMRE., F4, REATEEHETHRIA, EA Northern
B, Western T HEHBMERNALRE.

FERANFFIAFERLET AR ANEN. ZFFFFERANELFA
REELAMEIFTUERLAR. BH, FELXEZRERIOEREN LA
. AE, RAERINETEHRFABB(ELL25E) AREERFIEHTH
FRAREREKRMAEE. REALA, A THXLEFAERFEXEEMR XK, X
FEME S REHXEDNFF ZTREK L,

M &=, RIECDNAKLPCRI| 4 (££15-35bp), TUHF R ML TRE
BE. RE, ¥REIYHTPARFHASELAFERARER R HR. RA
MESAMETIHNALZEN LS ERETET N K.

A A B PCRE I, R¥DNAE(LB| Bk hiyiRENF .
RAAEZHHELHBRS| W, BRXMUFE, TAA-4dRkamEREERNOFR
RAEXFAATRWEAEEN. THATERERENHEEXNRECERM
HA. AREHEA> RGO REERTRA R TTA, ATHEREERSERS
cDNAJE .

FcDNAE S P B R B R AT RA R &KX FISH), MUE-NFEFTHH
BHATREREN. MBARKER, BN Verna®s, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York(1988).

— BRI R ERNLEERNLE, WFAEREKR IO ENLERY
L5 XE BT KK, XEHETNTFH 4, V. Mckusick, Mendelian
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Inheritance in Man (3] 3@ it 5 Johns Hopkins University Welch Medical Library
BHEE) . RETETEY AT mEEES LE LB RARER NIRRT
ZHEHXE.

EH, BEMNTERAABR M HDNMREFAFAZR. WRE—
BRFHNERNMEEREAERE, Wi R R A AT E E AR R KA
W32 2 0 VT B R R AR T . Db RO ok R M, BESREEIRRE
fop AR, Ju M 3t 48, 4 AT T L i 3% B 25 F cDNAFF 5 Y PCRWT AR 3 9 5k
BB, RENHYEFEREREAERGIHEN, EREREMLZEEK
7 A x o9 B4R X B 9 cDNA, TLESOESOONBE K EEE 2 —# B
WA W BB A g 20kb R R F — A EED .

TUSAZANSK. SREREAENY. HtH . FRAMHFNE &
ENEYREALEEA., TLEETURA. HEE. 8. #X. A
Ha R ENNEE. 94 ARATREN S KRS FHA URT B HE oK
EHEafRBA . XBASWTUENGHA TRRET.

AERNTRBLA - PESHEABHAEREAE, REFEH-MHL M
KEVWEAASMBEY., SR bARE R, WHUHhME. EARHES R
A RN BN A NN TIRRT, ERTRBBE. EHRBRHE
Tk RS BN T AR ERA . A, ARW S KT LS X u BT
EMELER.

EmE AT FEN TR A, AW, BEKN. BEA. LA,
ET. BERBRANNAL®RE. A% PDZBEY (MUPP) 11,44 BLE R H BT A1/
R EANERENERLS. A TEHEHAS PDLEEE (MUPP) 11. 44
WEFRAERERRATHLIESE, AT K. FRITENERA DT E
KB H W .

THMEEFREAL A RAERTE, TFHFREGRFERE
REWARAGE.

E1E A& % P A £PDIEEE (MUPP) 11. 440 A £PDZEEE (MUPP) BRI
BEAELBE, FERASPDIEEE (MUPP) 11, 44ty KA MHFHE, TH/FH
B ALPDIBE Y (MUPP) Mk r W, X, 1-BRERE. 2-PMA+#yEcv304
M RAk . 3-LPS+BYBov30AMmBAk IR . 4- % K 4F 4 40 1024NC. 5-Fibroblast,
A HF RIS, 1024NT. 6-EM R TcA K B FHE, 10130T. TERMRIcRA LK
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A3, 1013HC. S-RERLM ik BT, -REREA & . 10-B RS . 11-AFE. 12-
FE% anfbk. 13-Fe R, 14-FREE. 15-RPIBE. 16-2RME. 1TRITRE.

B2 4B AL PDIBEE (MUPP) 11, 4469 R R M BLRL SR .3k B (SDS-
PAGE) . 11kDa 4 FERWATE., HLFHEASBHNEOLRY.

THEESLKLHEAN, #—FEREREY. NEMH, XBZHARATIHA
AERTARATRERLZANEE. TH LKA P REHLEREEN IR %,
R E Y A4 Sambrook A, ST HE: LHEFM New York: Cold
Spring Harbor Laboratory Press, 1989) fpidth &, RLWHl&) WA
LK S
E#fH 1: A% PDZEZE (MUPP) 11.44 3L lE

B RRREI/ G/ EA— FERBRARMERNA, AQuik mRNA Isolation Kit
(Qiegene A& & &) AMERNAF A Epoly (A) mRNA, 2ug poly(A) mRNAZ ¥ # F#H
B.cDNA. fSmart cDNAR XA & (MY Clontech) ¥#cDNAK BUE 6] # N\ | pBSK (+)
#4K (Clontech N A F R) L Wy & L, #4DHSa, MW M KCDNAE. HAlDye
terminate cycle reaction sequencing kit (Perkin-Elmer/ & /= ) FABI 377H
B (Perkin-Eimer/ 7)) W Fr A FIE WS Fo3 KmHF 5. 53 Z 8y cDNAJF
| 5 B4 A 3EDNASF 5 30 48 E (Genebank )# AT th %, &R R I — A5 0943C07
47 cDNAFF 5 4 37 BDNA, 3 334 Ak — 2 51 5] 40 33 i3 0 B 7 & B 38 N cDNA Jr Bt 4T X
M, REW, 0943C073 M P4 B9 42K cDNAKN2534bp (#mSeq ID NO: 1FF7R)
A 1579bpF 1893bpF — A 314bpHy FF K IRAESR (ORF) , @ —NFHEF B (W
Seq IDNO: 2B7 7 ) . FATH W% 44 % pBS-0943C07, RABHWEF G H# 4 A A %PDL
B EE (MUPP) 11. 44,

LHF 2 FART-PCRY kR4 A ZPDIBEE (MUPP) 11. 44695 F
R G F 40 B S RNA G A, Lloligo—dT 4 5| My 4T ¥ 4% 5K R BL & Bk cDNA, A
Qiagenety XA &4 )G, A T 5 5 ATPCRY -
Primerl: 5°— AGAGCGTGTCAGGCAAGGGCAGGG -3’ (SEQ ID NO: 3)
Primer2: 5°—= TCCCTCCAGGGTCCCACACCTGCC -3’ (SEQ ID NO: 4)
Primerl 344 FSEQ ID NO: 18y5° 3% ¢4 & 1opFF 46 iy IE 151 JF 55
Primer2 3} SEQ ID NO: 1459 By 3’ 3% K 1 /F 7.
PR B N A ESOp 1R MR 4% 50mmol /L KC1, 10mmol /L Tris-
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C1, (pHS8. 5), 1. Smmol/L MgCl,, 200 pmol/L dNTP, 10pmol5|4y, 1Ué§Taq DNAR &-Bf
(Clontech/ & = ). ZEPE9600% DNAHLHE R (Perkin-Elmer A &) L& T 7| &K
Ri25AE BH: 94°C 30sec; 55°C 30sec; 72°C 2min. ZERT-PCRESHE Ei% B-actin

R %t B o AR 22 O B MR B, 4389 7= 4 FIQIAGEN/A 8] Bkl &4k, RITATTHE

RA&E D pCREMK L (InvitrogenAE] &) . DNAF Bl o4 & R R APCR= 4 9
DNA/F % 5 SEQ 1D NO: 1j7 R Hy1-2534bp AR .

S HfA3: Northern FRiFsE 4T A ZPDZEEE (MUPP) 11. 44K FH K ik:

Fl — %332 B4 RNA[Anal. Biochem 1987, 162,156-159]. ZiEH IEBRMHE
BIER-R R, WA AMRRER -2 SaMFT AR B4, 0. 2MZBR4K (pH4. 0) X741
FHTHR, WANVEEB Y ER/SEREEG-RAE (49: 1), BREFEN.
HHAME, MAREE (0. 848 ) F R ELF2RNATLIE. #4452 BRNAYL
AT Bk, THRAEEFAPE. FA20pg RNA, EA20mM 3- (N-BHK ) HH
B (pH7.0) -SmMZ. BS45—1mM EDTA-2. MW BE Y 1. 2%SR G SR A E AT k. RE#
BEMBIBEEBEL. A o-"P ATPR IR 5 4% B £ P-FR L WDNAZRAE. BT A
EyDNASE 4T 4 B 157 - B9PCRY- B My A £ PDZIBEE (MUPP) 11. 444345 X 5 (1579bp
Z1893bp) . H3P-ARIEMES (42 x 106cpm/ml ) 548 TRNAR A B A EERAE
— YR B F42°CZ R K, B AAASS50%F B E-25uM KH,PO, (pH7.4) -5 x SSC-5
x Denhardt’s 7 F1200 p g/ml & REDNA, X 2 J5 , ¥ IR x SSC-0. 1%SDSH F55°C
#%30min. #R)5, FPhosphor Imager# T Aifu<c&.

LM 4 B ALPDIRE Y (MUPP) 11. 44MythsbRik. oE s

ARIESEQ ID NO: 1fnE1pT R R EF 5, &t —x4REd#5i4y, 3
wmR:

Primer3: 5°-CCCCATATGATGGAAGAGGGAGAGAGAGGACGT-3’ (Seq ID No:5)

Primer4: 5°-CATGGATCCTCACCGTGGCCTGTCCAGATGCAG-3’ (Seq ID No: 6)

G BB M 5 s B & A Nde TAnBanH I BE 404 &, 480 4 B W H 5 e
IIMEY G AL F 5|, NdelFnBamH 1B Y] fi & A6 B F k& # 48 B KL pET-28b (+) (Novagen/>
8 &, Cat.No.69865.3) LMW NIEE(I L. NEaF LK E KA EwpBS-
0943COTR M B, FATPCREBL. PCRE R & N: BARM50 u 192 pBS-0943C07
F#10pg. 5| 4Primer-3faPrimer—-44-%| % 10pmol. Advantage polymerase Mix
(Clontech/A & &) 1ul. 353K 94°C 20s, 60°C 30s, 68°C 2 min, 3£254ME
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IR, FANdelFuBamHI4 B xtd 8 7= 4y fo B #rpBT-28 (+) 3H47T BT, 4B B A &,
FRATIEEHEE, ZEFNHRLASNEEAGITEEDS o, A FHEE (£
WE30pg/ml) WLBEHIERTA)E, AEEPCRY FHHMMETE, FHTHUF.
Phk F 7 E# B FE M W (pET-0943C07) BENE T M EH TR AHATE
BL21 (DE3) plySs (Novagen A 8] ). A FMEE (LRE30png/ml) HLBHMARKE
FrFEF, 58 EHWBL21 (pET-0943C07) HEITCHEFERTA KM, MAIPTCELRE
lmmol/L, # 43RS, BOREHER, EHFHPE, BORELE, AkS6
NEEB (6His-Tag) #&0yEfEHAEHis. Bind Quick Cartridge (Novagen/’d
PR HATEAN, BETHLNEHEGALPIZIEES (MUPP) 11. 44, £SDS-PAGE
B3k, 7E11kDafiB3 % — 2 4% (H2) . W4 ¥4 ZPVDFE L FABdams K AR
EHATNSREEBRF I oM, LERN-GISANEFABR HSEQ ID NO: 257 - HyN-3 154N,
EBBEATLHE.

LHBS FASFPDIBEE (MUPP) 11, 44304k 8y = &

Rl & RA B (PEATFR) &R THRAZPDIEEZE (MUPP) 11. 444 R 8
#FK:

NH2-Met-Glu—-Glu—-Gly—Glu—Arg—Gly—Arg—Ala-His—Leu-Pro—~Phe—Arg—Al1a—-COOH
(SEQ IDNO: 7). ¥z Mo EhEFafFFEEaBEHMRESL, FESN:
Avrameas, et al. Immunochemistry, 1969;6:43. Fimg bR i B E G £ B E S
tR2BEERNAERR, SAERFALEEOSRESHIA LK KER mE
RE—RK. RRAZIS pe/nld- ik a&E $ KE A WEH B EHRMELISAR Z &
W AR EE. A& EA-Sepharose AR M R At 0% K 1g6. H £ K
EETRURFE LS SepharosedBiE b, FEF B AT B 126 25 41 % K4k,
RB IR E AR TR M5 A ZPDIRE R (MUPP) 11. 4454,

LA 6: RRPNSBHBRK BAERTHE A
AERLHANFRERTABHEENEU R BAERREH A S T TYHA
v, WRAZEHTEFARRENEEAARREARGEFEAR DNA TELRZ
EREREEARRANEIBERFNMRBE RN IR ERFF, A —FPATH
ZHEARUEAL AN S U ERF IR EARENZUFBRF A E LR AL R REASR
ST EREARERY.
RERAHENRARLANSZE® SEQ ID NO: 1 ks B S ENWELHF



10

15

20

25

30

25

B BRAEREHA, HARBRR T LT —BHSIETLERLANEHHE

BEFFIRERFENZEETRFT. REXR T EAER LW I X, Southern B3,

Northern PR HMEWFEE, CNHBREFMNNI U IRERECERK LEE

FAEFHBEHSRELAR., XLHFAWIRE: BETHMYREEAATSHSY

ERERBEHITHER, UEREIESNESRENEEHUREETLRN S

R fitifo. REFRXABEAFLEMH R EF AL, HREER45R

BB, XFBZE, RE&RXLAEH4B R B SBBE. XLEafA

BEBRENABREAY (PEERRERRENEE), MEAXERBRELRKYE

BREENES., KRETEAEANRUAETE: F-XE4RERL5K8 NS

ME® SEQ ID NO: 1 MEREHNERFRAE, F_RHEHERrERRAN

FZHH® SEQ ID NO: 1 MEIREAWEMET A B, AR ETHG 2 F B E %

HREEEREL EREEENNEREAGT, F-XEH4 5N LAKRN

REBETWAURY.

—. 4B A
WERZAE ZAZH® SEQ ID NO: 1 ##HBELHFR A BRAHELTFS, N

BUTREN AT EX RS AT E:

1, H4tANMEETEE N 18-50 MEHE;

2, GC&&N 30%-70%, AifW k4%t Je 21 An;

3, HATAHE L EIKR;

4, HFEULFHWTEAMAERS, RER - FHEHENFIGN, BERZW
RPN EHFFFFIXHE (B SEQ ID NO: 1) v BamWEELAF X
HEANRATEFEELE, FS5EELQTERAGEREAT S4B FAET 15
NEGHETLME, NZEFH — R R ZEA;

5, MBRFHRERAGENALHERANENRU4ERH—F B LRHE.

SR EE T TG RIS RUT A4
B4t 1 (provel), BF# —K#H4t, 5 SEQ ID NO: 1 HWAFEH B EAR

B E A (41Nt ):
5'~TGGAAGAGGGAGAGAGAGGACGTGCCCACCTCCCTTTCAGA-3" (SEQ ID NO: 8)

#4h 2 (probe2), BF# %44, MY T SEQ ID NO: 1 HHAE K BK

EEIRBEHZREFF (41Nt
5'-TGGAAGAGGGAGAGAGAGGACGTGCCCACCTCCCTTTCAGA-3 (SEQ ID NO: 9)

SUTREER S RAXRWEE AT H 0 E R LA RILE T %E 54 Xk
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DNA PROBES  G.H.Keller;M.M.Manak; Stockton Press, 1989 (USA) DL & ¥ % A &y 4
FRELKFMEE D (DT RELHEEY (1998 £E ) [(RIFEBHEXE
&, B¥HKA.

¥ 5 ) £
1, MFTEEER KR4 4 F B DNA

BE: 1) BFHRFHBENEEFEAEBRNBREX L BRARREEN K
(PBS) WF M. ABETRFRANHHALMARNR. BEPERFLALBE. 2)
PL1000g B YIRER 10 040, 3) A4 REZWH (0. 25mol /L BELE; 25mmol /L
Tris-HC1, pH7.5; 25mmol/LnaCl; 25mmol/L MgCl,) &P (A% 10ml/g). 4)
FEACHEERBUARGRALRA, AELLEWTLHH, 5) 1000g HL 10
aek. 6) AERMEIIE (£ 0.1g RWARMFE R 1-5nk), FLL 1000g F& 10
A, 1) RS RERENE (F0. g RWALH R Inl), REEUTHE
Bk % .

2, DNA BB 4R 3%

% 1) A 1-10ml % PBS #4040, 1000g 3w 10 4. 2) AA 4 a
EEFTIENAMN (1x10° 400 /m1) RO REA 100ul HABZHK, 3) tv SDS E4
REHR 1%, WwREFRERZAH SIS EENMANDMRILES, MRTHRAWKKX
oy R T DA RE, BN TER, X—BEMEIY AREFHTE, 4) i
EEEK ZHRE 200ug/ml. 5) SOCCHRIBRM 1 PMBFRE 37°C BRIRFIK. 6)
FEEBERER: 47 RA®E (25: 24: 1) #hik, EDPFUHEFH O 10 448,
WHEESESE, TNEFHITES, 7)) HABEESHEFHF. 8) AEEKPEH:
RRE (24: 1) WP, U 10459, 9) #H2 DNAAKMEREHE. AEH1T DN
Hy 451k Fo 7B I
3, DNA #y &t fo 7B JIE

TB: 1) 3% 1/10 K8 2mol/L BEBR A Fo 2 E4RFR % 100% . BF fw 2| DNA B+ ,
BA. E-20CHE 1 PMHRERIE. 2) BN 1044, 3) MR BREN 8.
4) B 70%4 .8 500ul BFEFE, B S, ) ACREHRE L 2B, A 500ul
ATEEKTR, BQ 5 448, 6) DR ESELZE, REERKEKLAERE
RACERR., A TH 10-15 o4, UERXBILEELR. FBFEENRESLT
B, TREEEHAM. 7) MR TE SKE & DNA JiE. KERRRG KA A
EoRR, FEZAE M TE, BREE DNA ROBRE, §F 1-5x10° BHRFTRBE ALY
Fe 1ul,
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UT% 8-13 S BAUH F L AR TR, FUTEHEHITE 14 FR.

8) ¥ RNA BE A | DNA BA P, 4RE A 100ug/ml, 37°C 4RIE 30 4. 9) fmA
SDS fu B B K, #RE B4 0. 5% 100ug/ml. 37°C fRifk 30 44k, 10) AI%&
TR ER: €4 AW (25 24: 1) HBBAHK, T 10 44. 11) MoB Y
KA, AEEFNES: RAE (24 1) FHHR, BN 10 o9, 12) MOBH
AAE, Am 1/10 4kKAR 2mol /L BEMEHA A0 2.5 RMRA B, RAE-20C 1 B, 13)
AT BER 100% 7. B hkilE, EATER, EREH, IRFE 3-6 F&]. 14)
JUSE Aggo 1t Aggy LAAR T DNA B9 L JE R & &, 15) Rk HFHTF-20°C.

FERR ) &

1) B 4x2 REBELKRNGHBAERE (NC ), FHEEL ERBHRE ST
BERET, §—H4THK N B, UEEFTNERIRY 28 A &RELFH
AR .

2) REBRXMEEISHA, ATHEL EZRPET.

3) EF#¥4 0. 1lmol/LNaOH, 1.5mol/LNaCl R4kt 5 o4F (WK), BTE
FE#EAE 0.5mol/L Tris-HC1 (pH7.0), 3mol/LNaCl W4t 5 %k (FHXK), BE
F.
4) T THEEY, UEBEEF, 60-80°C KB TR 2 /M,

HAHARID
1) 3u 1Probe (0.10D/10 1), AW 2 1Kinase &M, 8-10 uCi y—*?P-dATP+2U
Kinase, DLFMnmZELAR 20 1.

2) 37C fRIE 2 /DH.

3) tm1/5 RFRHG B B 7 A (BPB).

4) it Sephadex G-50 #%.

5) £ *P-Probe B H W EE —1% (¥ Monitor ¥ ).

6) SH/E, WE10-154.

7)) AAAARRENENRTEE

8) & & — &My W & HE B A BT % %1 & 80 **P-Probe ( 5 — & X Jif By—""P-dATP).

FaR

WAEE TEHS T, m 3-10mg F 4 X #% (10xDenhardt s; 6xSSC, 0. 1mg/ml
CT DNA (/NABIFEDNA). ), HIFH UG, 68°C KiE#E 2 H,

R

KERBHX— A, WAGEFNRS, HEK0E, 420 KEERR.
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PR
TR AR
1) B B R RFHRE.
2) 2x5SC, 0.1%SDS &, 40°C ¥ 15 4-¢F (2 3K).

3) 0.1xSSC, 0. 1%SDS ', 40°C # 15 408 (2 %),
4) 0.1xSSC, 0.1%SDS =&, 55°C % 30 -4k (23%), EBWT.

5% B PR
1) BUH B 4 ST i AR
2) 2xSSC, 0.1%SDS #, 37°C ¥ 15 04F (2 %K),
3) 0.1xSSC, 0.1%SDS #, 37°C % 15 44k (2 3K ).
4) 0.1xSSC, 0.1%SDS &, 40°C % 15 4 (2%), FEET.

X-HtEE®:

=70°C, X-X B 8% ()} o AR 3 4% 20 A A 5% 55 T 2 ).

LG R:

FRAGBERELAGRATHRRLE, UEANM R LR HRAERH R
HERE; TRAGEERBAGIATHRAILE, F4 1 HRXHERANRE
HRBFE M4 LAY HMSEE. ERNTAS4 1| BRI TRE
HZ M ERERRALPHEFERZRRA,

T Hf 7 DNA Microarray

REXHFHEEMKERE (DNA Microarray) REMFFERTHERKHG L
AMAEE FAMOFLNFEA, CREHAEWRATRBEAFN. BT
FlEHE. HEREL, AEARARAMTENRGRITREN LBESH, U
EEHRE. BH. SRERINMAENEENEN. XEVNZHEFRTEHE DNA
ATEECHFEAATHEEARTEE 6, FROMRA R4 EHEEHRR
EMEERRMEAFER, RRNLK, mREERAF. ZRAEFESREXRT
A %M, ¥4 X#k DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997) Science278, 680—686. & X @k Helle, R. A., Schema, M., Chai, A., Shalom,D.,
(1997) PNAS 94:2150-2155.
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(—) &#

A A TE 2K cDNA 3t 4000 £ £ B BT FI4E X 88 DNA, R P A ER X6
LHEH. HEi1SRE PR HATHH, SUFEY T NE ¥ LRERE
500ng/ul 4, F Cartesian 7500 SAE (B £ & Cartesian A ) & FHAN
Bh, AEAXEAWESY 280un, HERENEARTAS. TR ETRIX
BEA R AR, ABLE TR DNA ERARSR EHERKR. HEGFEFREX
W B SRR, RTEANERELESRE:

1 #198 FRHE KA 4 /NS
2 0. 2%SDS ¥ 3% 1 -4,
3 ddH,0 &K, BX1449;
4. NaBH,#H 5 24,
5. 95°C A 2 44
6 0. 2%SDS ¥t i%& 1 9-4¥;
7 ddH,0 # HFIK;
8 BT, 25°CHFTHRAEA.
(=) HAHARIE

B — B WA S E R 5 HL AT AR (B AR B k) i
% oRNA, 3JF Oligotex mRNA Midi Kit (& QiaGen 4-8]) 44k mRNA, EHR %
T4 8 % % & A Cy3dUTP (5-Amino-propargyl-2'—deoxyuridine 5-triphate
coupled to Cy3 fluorescent dye, B Amersham Phamacia Biotech A H]) FF 1B
AARIEA LM mRNA, % LA CySAUTP (5-Amino-propargyl-2--deoxyuridine
5 —triphate coupled to Cy5 fluorescent dye, W B Amersham Phamacia Biotech
AR AR AR EAR (RETR A EMBK) oRNA, Z244E R EHES. K
TR B R K EN:
Schena, M., Shalon,D.,Heller,R. (1996)Proc. Natl. Acad. Sci,USA.Vol.93:10614-
10619. Schena, M., Shalon,Dari.,Davis,R. V. (1995) Science. 270. (20): 467-480.
(Z) #%

SEBEREULFRAALHHE4H 5L R —2LE Unillyd™ Hybridization
Solution (W B TeleChem AF) ZRXMb#HATRZ 16 A, FRAKERE (1
$SC, 0. 2%SDS) # %5 A ScanArray 3000 333X (J4 5 X[E General Scanning 7y
) #AEH, SHWELA Inagene K4 (2B Biodiscovery A8 ) #ATHE
AR, SR EA K Cy3/CyS thiE.



30

DL EHL R AR (AR ARtk ) 28 4 B EREE . PMA+#yBcv304 48
Hitk. LPS+iYBov3044n bk Mg . ¥ K4 4 K 1024NC. Fibroblast, £KET
F 8k, 1024NT. Je B Hfc 4 ¥ B TR 8k, 10130T. JEJR K ek Al 4 & B T #, 1013HC.
BBt AR SHMET . BB . AL . AR, FOEAMtk. JREL. BRBE. MR
B BRE. TR, REXUIACY/CySHELBIAFE,. (EHD) . GETR
A K FTR g A £ PDZIREE (MUPP) 11. 44fn A £ PDZIEE & (MUPP) K3k i#RAR M.



10

15

20

25

30

(1) — &8 B

1) EHALM: AZPDIBEH (MUPP) 11. 4K BEKEAEF 7
(1iD) 7% H:9

(2)SEQ ID NO: 1641 &.:
(i) F 5 454K :

(AY K E: 2534bp

B) XA B®

C)#EME: W

WEE TR A4

(ii)F XA cDNA
(xi) F 5§38 SEQ ID NO: 1
1 AGAGCGTGTCAGGCAAGGGCAGGGCACTTTGTTTGTGGCTTGGTCATCTAAATTGGAGAT

61 ATCCTTTAAATATTCAAGTGCATGTGTGGATTAAGAAGTTGTGAGTGTCAGAAGCTCAAG
121 AGGAATATTTAGAATCACAAATGAAGGAACTGTCTAGGACAAGCACAGATGGGGATAAGA
181 AGAGGCAGAGGCCTGGCCAGGCACAGGAGGAGCAGETGGGGCCCAGAGCTGATGAGGAGG
241 ACCTGAGGAAGACCAGACCATCCAAGGGCAAAAGGCGGCCATGGCCATGGGCTCCATGCC
301 TGCCGCTCTGCACACACCCTGCCCTCTGCCCTTCATCTCGGCCACTCCTATTTACCCTGC
361 AGGATCTGGCTTTAGTTCTACTTCTCCGCAGCAGCCCTTTCTGGCCCAGGGTCAGAAGCA
421 TCCAGGACCTGGGCCCATAGTGGCCTCTCCTTCCCTCTCTCETCACCTGGAGCCCTGCCT
481 TGTGCTTTCTGGGTAGGCTGCCATCGCCTCCACTGTTCTGTGAGTCTCAATCCCATCCTC
541 AGCTCACTCCCTGCCGTGGAACAGGTGCCCCAGGAAGGCTCAGAGGAGGCTAGCAGTTCC
601 CAGTGCAGGGTTCAACCAAAGTGGGTCCTGAGGCATCCCCTACTTCCTCCATGCTGACGT
661 CTACTGGGGAAATGGTGAAGCCCACTGTGTCTCTCTTCCCCTTCCTGGCTGGCACTCAGT
721 CTGGCAGTCTATGGCTTTAATTATAAGGTGCTGCATATTAAACAGAAGAACTGGCCGGAA
781 TCCAGCATTTTGGAAACTATCGGCTCAGAACGCTGTCCGTGTTCCCTCAGCAGCATCTCT
841 GCAGTGATTTCAGACATGCTGGCTCCTGACAGAGCCACACGAACTCCGGCTGCTGAGCTC
901 ACTCAGGTCAGCTGGAGGATGGCAAAGTCAGAGCGAGTGCCTTAAGGGGAGCAGCCCTCT

31
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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

TTTTGGAGGAGAGCACCGCTCTGGAGTTCTGAGATTTGAAAAAGGGAGAGGGGGAATGGG
CCAAGGAAGCCCGGTCTGCAGGAAGCCGCCCCCGACTCTGCATCAGGCAGGGTCCCCCAC
TTGCCCGCTGCTGTGAAGCCACCTCTGCCTATGCGAGGCCTTGTCTGTCACCATCTCCAA
CATCAGCATCAATGCAATGATGTCCATCGGGTGCTTTGCGCACCATGGACCACTCAGGAG
GAAGAGCAAGGGCCCCATTGGCCCCCAGAGCTCCGTCCTCAAGACCCCTCCTCTCCATCT
TCAGACACACGGCCCTCACCAATGGCTGTGCTGTCTGCACGTGGCCTGCAGAGTTGTAAG
GGGGCAGTCGGAGTCCTGCGTCAACTCTGTGCTTTCCAGGTGAGATGAGGAGAAGGCACA
CCTGGCAGGGAAGGGGGAAAGTGCTCAGGGCTCCTCAGTGCAACGTCAACAGAGGGGACT
GTGCTCCAGCCACCAGCACTCAGACAGGGGGTCCAGAGAGTGAGTCCCCTCCCGACCTCT
CCTCCTCTGAGATTTCCCGATCTCTTAACTACCCACAAAGCAAAGGGCTCAGGTAGAGGG
CGCTAGAGACAGAGACAGATGGAAGAGGGAGAGAGAGGACGTGCCCACCTCCCTTTCAGA
GCCACCTGGGCTGTGTGGACGGTCCCACTGAGAGGCCCAAGGTGTGTAGACAGAGAAAGC
AGCAGAGAGCCGCTGCTCCTCCCTCCTCCACCCAGACCTCCGGGGAGCGGACCCTGTAGT
GGGTGGGAGAAATGGCCACCTTGGTGCCTTGAAGGGGGCGCTGTGCCTCTGTGCCCCTGC
AGTAGAGCCCAGGGGGCAGGTCCCTGCAGAAACTCACCTGCCAGTAGCCCCAGATTCAGA
GAGGAGCTCCTGCATCTGGACAGGCCACGGTGAGAGCAGCCAGGATGAGGGTTCATTCCC
AGGGCCACGGAGGGTTTGGCAGCAGGGCTGGAACTCAGTTTGCATAGGTTGCAGGGATAT
CCTGGGTCAGGGTGCAGAGCAGCTGTGGGGCCGTAAGTAAATAGAAGCTGCTGCCTACAA
AGCACATATTGAAGGCAGTGGTTGAAAGCTTGGTATTTGGAATGAAGTTAAACAGGATTC
GACCCCACCCTGCTATGCTGCAGCTCTGAAACCGTGTCACTTTCCCTCTCACCCTCCATT
TCCCACCTAAGAAATGGAGATTACAAGCCCACTCCAGAGAACGGCAATGGGGGTTTCAAC
AAAAGAAAAACGTGCAGGGCTCTGGGAGCCCAGGGCGTGCTCAGAAATGATAGCTACAAT
TCTAGCTCCTTTTCCCCTTTTTTGAAAGATACGCATTCAAGACAGGTGCAGTTAAAATAA
AAAATTAAACGGGACACCTTCAGATGCACCACAGAGCACGACTCTGCCGACAGAAGGGAG
TGCCCAATGCAGAGGTGCGCTGACAGCGGCGGGACTTGTCTGGGAATGGGGGCCAGAGCA
GGGTGGGAGCAGAGCCAGGTGTGCCCGTGCCACCCCAGGGGAGGTGATGCGGCAGGTGTG
GGACCCTGGAGGGA

(3)SEQ ID NO: 28415 &..
(i) ¥ 5 454
AW KE: L4 EEB

32
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1 Met
16 Thr
31 Asp
46 Arg
61 Pro
76 Arg
91 Pro

B) XM AE®

D) wmHE&H: Si
GD2FXB: 2K
(xi) 7| : SEQ ID NO: 2:

Glu
Trp
Arg
Pro
Trp
Ala
Arg

Glu
Ala
Glu
Pro
Cys
Gln
Phe

Gly
Val
Ser
Gly
Leu
Gly
Arg

Glu
Trp
Ser
Ser
Glu
Ala
Glu

(4)SEQ ID NO: 38412 &

(i) Ff 7 S 4E
A KE: 248 %
(B) XA ¥®

C)aM: ¥4
D) #HEINEH: &M

Arg
Thr
Arg
Gly
Gly
Gly
Glu

(D)AFXA:. EYH®
(xi) F 7| #3K: SEQ ID NO: 3:
AGAGCGTGTCAGGCAAGGGCAGGE

(5)SEQ ID NO: 4412 &

(i) JF 7l 4E4E
AW KE: 24%%
B)XH: ¥®

C) M. B4
D) FEHEH: &%

(D FXR: BEHHEFR
(xi) FF FI#K: SEQ ID NO: 4:

Gly
Val
Glu
Pro
Gly
Pro

Leu

Arg
Pro
Pro
Cys
Ala
Cys

Leu

Ala
Leu
Leu
Ser
Val
Arg
His

His
Arg
Leu
Gly
Pro
Asn

Leu

Leu
Gly
Leu
Trp
Leu
Ser

Asp

Pro
Pro
Pro
Glu
Cys
Pro

Arg

Phe
Arg
Pro
Lys
Pro
Ala

Pro

Arg
Cys
Pro
Trp
Cys
Ser

Arg

Ala
Val
Pro
Pro
Ser

Ser

24

33
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TCCCTCCAGGGTCCCACACCTGCC

(6)SEQ ID NO: SHyfE &
(i) F 5| 4L
W) KE: 3@
B XH: H®
(WK1 PU- £ ::3
DY #EIEMH: &%
GDAFEE: EBHR
(xi) F 5| #3£: SEQ ID NO : S:
CCCCATATGATGGAAGAGGGAGAGAGAGGACGT

(7)SEQ ID NO: 6841z &
(1) FF 7 54
W KE: 3BEE
B XA B
C) #&M: 24
D) EIEH: S
(D)2 TEE: EUHH
(xi) F 5| #R: SEQ ID NO : 6:
CATGGATCCTCACCGTGGCCTGTCCAGATGCAG

(8)SEQ ID NO: THy1E K.:
(i) 5 7! 4 4E
AEFE: 1SANEEH
B)XE. AAR
D) HmINEH: L
GDAFRE: 2K
(xi) FF 5| #3k: SEQ ID NO: 7:

34

24

33

33

Met—-Glu—Glu—-Gly—-Glu-Arg-Gly—-Arg—-Ala-His—-Leu—-Pro-Phe—Arg-Ala 15



(9) SEQ ID NO: 8#y1% &
(1) FF 7 54E
W) KE: 418 %
B) XA BB
5 O 4. 24
D) & &
(D THE: EuE"
(xi) FEF|#K: SEQ ID NO : 8:
TGGAAGACGGAGAGAGAGGACGTGCCCACCTCCCTTTCAGA

10
(10) SEQ ID NO: 915 B
(i) F 5 44T
W KE: 418 %
B XER: ¥R
15 C &M 24

D) FHIEH: &
(D2 FXE: ERER
(xi) FF 5| #3K: SEQ ID NO : 9:
TGGAAGAGGGAGAGAGAGGACGTGCCCACCTCCCTTTCAGA

35

41

41
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