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U, NS S S

1. —MOEWNEIK - —EWE-5-RBEFE 10.34, HB¥MEEFERLEA: SEQ
IDNO:2 T EEBFFNEI. RESROERRER. XUYR4T4H.
2. A ERLFROER, EFEETHEEZR. EUWBTEUNEER
FH AL SEQ ID NO: 2 R R &2 BRFFIZE D 95%v A 1.
3. ARAMER2IIRN SR, HBEETELEELA SEQ 1D NO: 2 i F M
=R URE T
b —HOBENEZHRER, HBTAETHASHEIRELASE T4 —/.

(a) 455 FL# SEQ ID NO:2 i R B EMFFIM S KR KA K. X404, T4

R EZ R E

b)) 54MF®H (a) ENWEBTH: &

() H (a) B (b)) AED T0%HERGEH TR,
5. WHRAERAIANIUER, AR EETHRS B EBAE LS54 EA SRQ

ID NO:2 i R AABF NS B TR,

6. RHNER4PTANSIHUER, HBTETH AL T HRWST 5444 SEQID
NO: 1 o 82-366 i by 5 7|5k SEQ ID NO: 1 & 1-2038 1 4 % 7.
1. —HEHIBEZRERNEARE, B AEETERENMER 4-6 by
~BABRFREBERE RN, REXESHRARA B AW ET AN S48 814K,
8. —MEENFLIHUERNREIRAE LI AN, EHCETERERY FT5
— R TE T AR

(a) ARMER TN ELEELMR L ENEITAR, &

) ARMERA-6PHE-—RANERTR IV IR MRS W E M.
9. —MEAH - EUE-S-RBAEE 10.34 FHNLKEBETE, EBEET
BTt 5 ik 45

(a) EXRAZEUE-S-RBRERE 10.34 44T, BEFRRHER S RN T
EE E 4,

(b) AEFMT 2B HEA SRR -S-RBETEH 10,34 FHH 5 5.
10, —M@5ZRECHHE, LR EETHAREEL S — AU E-S-BHTE
B 10. 34 HE S MK,
1, —XBEHUIFEFTLIRAERRRAN LAY, EBEEFEMN2E. /.
HHEW ] Z SR -5- KRBT R 10. 34 EH B Y.
12 wRAEK 11 Rty é4, LBAEAETERSEQ ID NO: 1 iR
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BRFF B B ROUF AL

13, —MARERIFRECUHNA, EREETHRUEDATHY 4
e - S- 38 B 3T BB 10. 34 74K . RANE M R,

4, —MEMNERANER -390 E-RANERFESL KEXAEFRRER B R
Bk, ARMEETREERNFR RO XL E, RARLNHFR S R EK%,
BERMUIHERTIRFASRRLZERERRENE TR TR,

15, wARAERI-3PHE-—RNERFASRORLA, RBEEETFELHTH
A -SRI 1034 ERY . AR, HERARWEA; RER
TRELEELE.

16, WAXK ER 4-6 FHE—RMNERFTROUBLTHER, EBCEETEHE
AHNMATERY ERE, RHFEARSATRIRE, SFATHELXEY

AT

17, A ERI-6 R 1 PHAE-—RHNERFRNLK. FREFBRIMEDH
A, RREETHAFLSZK. sHERAXEHY. B . HHRADHHA
NELEABNEESHF LT HEXNERARENDHRET 5 AW %E-5-58
LREE10.34 REMXMARNE ALY,

18, HMAERI-6 R I FHE-—RAERFLGEIR. FHEFBHEWHR
H, BREETRARLSK. FHUEFRIAUEUHER THRTwBEME, 0K
W, HIVR R R REERFAOELRENTEY.
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— A B — S-SR BT RS 10 34 FI AL A S R 4 BB

ARARTFEMEAREE, BEBYH, REHAHRT —FFNLHR——=4
M -S- R BRI B 10. 34, URGHBLERGSIVEBRFT. KXHTH RN
FHEBRME RN E T ERA.

BEARNRE, EARNWEFAEICPIPREZNER. FEHEARLBAH
m—RAEURNEALENEEGR (%) WETASUER. L EN @86
LEORNEERE R, XEXFNRY, TUBHAMEEORSFHE
W E, FERAHEDREOBRIEESERAERT, SHRAEARBNRE.

HEBRE -NEENELAR, EREEAYT, HARMEMAWEBER S
21%. EMEBAENERT, F-RERZHLERBZLERECRBAR. X
—BENRE - FEFEASW U E-S-ABRABARER. X—KERRE
W AHE-S- R REENY, FEND(P)HKES.

“EWE-S-RRAEBEHR S -AMERH. Ao, —HW%-5-R%
LRy E R NADP+ETHI ), WA AT H A EEM AN SR, Hik, £
HpEF _ANE-S-RRLEERNEATERE A -S-AMERE A HER, ™
7 7= % NADP+,

“EAME-S-RREEHEL AN DN L LR R AR, &
PUAEFE AR, REHEE. BREAE T2 ERE.

RZZENE-S-ABRLEBS PR AU E-S-BROF BB EARKT,
AT EUEARTERIVE,;, W THEARKZ TS RN EARERG LY
ERR2IBEEAR. RERTAREE; EHRET HBGET 255G W8,
OB THZIMELXFRADMR D, —AUHE-S-BRAEBET LT &
BMEE. EARTHE., — ARG 5-ARTEBIAFLRBERT L LR,
FREREREREE SN B -S-RBAEBL L4 X,

WMAREEHOIMEI, EEEW. FE. A, BB, Y, B, B
AE FWRER. BBR. AR, B BREBT, KEVINERENERXES — g%
S-RMAFENRAEFEFELEMN, B Fh b TR, REHESL Y
ZAME-S-RBRIE R 10. 34,

HTw b S -S-RBAE 104 EAEH Y AR BB ET
FNBEEN P REZER, TAHFRLAYIBTSRARBHEY, HF

_1_.H
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AYRF - EREBEERELZ S XU BH G E-5-RRAREE 10.34 &
H, SARLEEZXPFEONAERFT. F_EWE-S-ABRAFEHE 10.34 &5
HAERNG S BOAARARLEOCRBEFRERSTHEARG T AR,
MEET MR RK 1RO A /SR Aal, BB H 4% DNA 2 3
FEEN.

AXAH-NEHARREIPEOFHOE R —— AW E-5-R BT EH 10. 34
UERERB. X fmii4ey.

AEAN G- NEHRRBERDZE RN EH TR,

AEXPANAE - NEWERBEESARD _EAUE-S-LBATEH 1034 NEBH
B EAHK.

ARAN A -—NEHRREEARD AW E-S-RRAFH 10. 34 2 H
BEXETEE 8.

ARPHH-NEHRRH/ET ZERE-S-B BT FEE 10. 34 8%,

ARANG - NEHERREHARL AN SR —— AW E-S-RBR LR
10. 34 My 1K,

AEXAH - NEHRRRBETHNRE TSR —— G B -5-R BT B B
10, 34 WL EH . HFWA . B A WH A,

AERANE - NEARREDH T E AN B-S-RREFEH 10.34 R ¥MH
X BRI BN %

EAXABR—WR2BENER, ZFRRAEY, E44: B4 SEQ ID No. 2
AEABRFINEK. RERTFHEEER, £MEEHFBEITEW. BEH, 25K
7= £ 4 SEQ ID NO: 2 EABF It % K.

AEAEBR—MoBENLI TR, COL%E TAN —AETFRFFIRKE
K

(a) %75 BLASEQ 1D No. 28 EBMF ISR E M T B,

OEF2E3 JORE NPT E:3.F

O5@HOAZHRERFINEAZDINEEARNSIHER.

B ZEBHRGFIIREE T8 —F: (a) L4 SEQ IDNO: 14 82-366
L F5]; Fo(b) B4 SEQ ID NO: 1% 1-2038 freh 5 7).

AEAARNIR - BEAARLANLUEBROER, BABREARE, —#H
ZHARE IR FI AN, AE#k. L5820 EEaK, —MAaiERE

_2_
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SRETRE AR E R R AR R Y SRR .

AXPRPR-FEEELA S KRB EL K.

FERARB R —FEANEN. BE . FRJGH —AnE-S- R BT
10. 4F B a Lk, RABAAXKEANELK. RREES A
TERBHEY.

ARXPEGR—MEMAE — SlE-S-RB AR 10. 34 G R Y RIH
RORRBEIRE B RN T %, AERNENER TS RRABD S BHRA
PP RE, HERMENHRFREAS RO EEWEE.

AERUTR—FHEMEEYN, CEAREASREEEBY . BERN. £
BRI T LR B ¥ BT e A,

RENRGRREAG S A0 /RSB ERERNEA THRITEE. KFMHE
MRREMERRRLEE T AR ES-RBTER 10,34 k&R Y H 5 AR
B 25 4 e R 3

AXRNLECTEE TAXHHERNAT, REFHAGERARTERETH

ey,

ARPAB RN ERFFEAATARERESIN AP L F T4 X

‘BBRFI RERUER. HERBIUTRRANBRHL, BTUH
AP AR A RGDNABRNA, BNITURBHR N, REHFXEBRE L, %
W, RE “GERFF” REER. K. 2RAFEARFAREHL BRE L.
BARRN T BEBRFF” SR MAREENEARL) FHEAEXRF 56,
B ER” R CEER TEAEREALBRFIRAN LB RS TH 4
T BN RAEER,

FERAEZUHHR R BB - BEA NS N EEARBU TR AT
AERFIBRGENFHFRFI., FRALETRELERF IR R F 7
TRAEBRBMHRARK. BAREHR. FETAA “RFE” U, EP4#k
NWEEABRAALSREERMAUNEHROFINR, DAEEARERERAR.,
RARBTAHERTERE, WACEARSBHY AR,

R RWEAERFIEBERFIF AR NMELRI B HE B &
%.

WA R BT REEAERFABGERF PN RE SRS RREEY
AFM, —ARENEERBEYFRG R . B RHHFE AR

_3_..
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BER—NRENEAERBYFER.

“EMENT RERARRSFHEN. AR 4A W HEOTER. LM,
RiE “RRFEN" BRAAN. FARRECREORRERABELCEWH YR 4
By HRRERERURE KRRk Eate .

“WRH” RELE AW E-S- KRBT R0, 4L S8, —HTE REE
BRREAMRAYTEZEEORERNST. A A TUREESR. BB, %ALL
EHMBEEMECTEE A hE-S-BRBTERL0. 34T,

“EHRA” H WA REYE —FE-S- BB EEE0. 345 60, —
PR H MR BT SRR TR0 AN ENEEER AR TERN S
T. BRAFHHNDTUCEERAR. 4%, FALENBEARETEL -4
ME-S-RBR AR 4T

“WH” RGN E-S- BB ER10. MR A RT, AEBEARE
BOABEER. FOFENETR AN E-S-BBEE 10 M EFEE 4
WEMR . ShEE R AR BE.

"EE A" REER LT CRREEMANLEES. BX. BEARRETHR.
FPHNEAAREATENEORAMEAR G B —5- BT ERE 10. 34,
AR Lo G- BB TR 10,34 EELEREARBIEER Lthm e % —
MEH. ZEE-S-RBTTEE 10,34 £ IR0 4 TR LB 5047

“EAMGT B C‘EAN REEAFNEREMEEAGTARBREAR SN S
MHBRRARES. Ao, FF “C-T-6-A” TEHIWFEF “G-A-C-T” &4, &
MERSTIENEANTURHOHRARN,. HREZ AW EIEENTHER
HIEARXHBEREEHAABEH.

‘RN REEANEE, TURHLQRARERZLARE. “BHoRE" £
W—HELEANFT, RESTHEIQWHRLEINFASBEBRNER., X
MR HTRIE M RER KN A£G THITLK (Southernfy # K
NorthernB0 % ) Rt M. ERLFBOFFLLREHTESLFHHELARE
W ERFFIENFREEBERBRNAGTHES, XATERTEUEENR
KA AFERRELES, BN EEBERENAGERTAFIINENE
AR RBEEEEHEA.

“MEME R EREAMNNLAELRIHBF T i+ F 5 HE R A
MWE 2R, THETFHEMNEME ST 2%, w0l EMECALICNE F (Lasergene
sof tware package, DNASTAR, Inc., Madison Wis. ) , MEGALIGNE ¥ T A3 T

_..__4_
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By 7 & mClusterik b B M £ M F 7| (Higgins, D. G. Fv P.M. Sharp (1988)
Gene 73:237-244). Clusterz BN E AR Z AWEER 4R 7 H5 RK
. RERAHEUAARKAIT. HAEEKFF ¥ 5 Af0F 5B |4 by 4
MELRAL TR E:

FFRIAL F 7B J6] IC BE o o A 3K

x 100

FRAGREYR—F7AP ERELL—F5(BF A Bk %

W LB Clusters 2 RAXMBE A oy FEwlotun Hein MEBBF 5 >
Bl B9 AR E M B 2% (Hein J., (1990) Methods in emzumology 183:625-645) .

“HET RIGEEBMF T2 00 5 X et A R B A SR A R R AR
THERAWEE. ATRIUEBRGERRA 0, $RLFHEAABTEAEXRL
ARMBEH,; FIeHWAXRTEEREROBER, EHRE B Ly
AEAAHAMUFEARNEERTOEREAH. REARMEAR; HARME AR,
AABRMAEBE, 24B0 548, XHRARMBEARK.

“RX” ZRGHEWDNASERNAFFIEA B BFBRES . “RX4E” B4i5
“HX#%” HINERE.

“DTEM” ZRHFPRRDENEBR L EEH Y. IR LEEEYTUER
ik BERAEBLEART. HRTANTHORERRI TN EIELN¥H
l:3: 0 7

PR ZRTENAESTRILF B, & Fa. Fab), KFv, HEHEH
BEZEAUE-S-BRTFEMI0. MR ERTE.

ABLTE” EHRFREZLCRANERBFAUB BT BE ARKE Y
L, B 8 R 4 5 A5 M W Hik.,

“OEET —TEREWREANCERGTE (A, BRUKRFAYREEX
RIEK) ZHEBW. hwdll, —MERTFAWERIRBLRGETES W2
ERAPSBELER, ERHNIBEHRE S KE — L2 EEREATP 524
THURATRRSEN, IHNIU R THRELE —SAN -5, BT
BHEBERISRRE AN —H2. BREAZAL U TR EXRAKYE

_5__
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WA, EA AR 2B,

WARPFRA, “BE RRAFRALELTE T2 BHR (WREXR
W, RETRMERATE) . wERERANIRARETH S BEEBA
FRERRAABHANS, ERMNEZREIRRSRIARRRS T AAENSE
R 27, MAoBEait.,

WARLHTA, “ABEHZEWE-S-RBERE 10,347 BH - AH%-5-%
REREE 1034 XX EFERREHAMANEEES. X, BXIAXTHE.
ARABNEARARRAGRNEORAUBAREL AR E-5S- BRI B
10.34, BRFANZREFZRRARBBEER LB A -y, 4
PE-S-ARBE R 10. 34 5 K69 40 kR AR BT B A7

REARPET —MHOER—— he-S- R BT R 10,34, Hatk FE
SEQ ID NO: 2/ ey RABMF I A RN, REVMERTURELA LK. RRE K.
EREK, RAFLAZK. REAHERTUR KRGS =Y, RELF LR
Y, BEREARANERREMEE G, B, B, S4HEY. i
RABNER) P4, REELLETTEFANEE, REHUNSRTURER
e, RTPUR RS, KLANE RETAER TLEREN FRAREL,

FENTOE EWE-S-RREEE 104 WK B, fESPXUY. &
AR, RiE RB” . “BTEH” fo “X040" BHERLERBRALHY
—AME-S-RBRE R 10. 34 MEI AR ER NS K. KE VS K
8. fTAEMREUATUR: (1) ZIRE—F, EF A RENMEARBRBREY
RIRERTEERAL (RANRRTEAEBEL) RR, FEBRRYEALS
TURG T UR R REELTF RGN, R (11) IR, EF-AHEA4
AERAELWENMERBACAFTRRAERALE; S (111) B —#,
HERBEREGE —MUeh (W BEKIREZHN LAY, AR -B)
BE, BE (IV) ZH—F, R AABRF RO HRRERABEYN S
P (W R F RS UFFIRA RGNS RS F IR BERFF) Rtk
X HER, ZHHRR. 0MENPEUGRE AN ERTRBEARAR R 3E
B ZW.

AEKNERBT2BHHR (ZHER) . EARBEDHAA SEQ ID NO: 2 4
ERFIINZRNERERAR. KLU S B HHFFIAEE SEQ 1D NO: 1 8y 4%
FRFI ., ARVANEHHFREAATSRA R cDNA EF AW, TasH

_6_
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FHERFA KN 2038 Mo, HFKIEIE82-366 HaBT M ANEER. &
FEEEH XA UELA, F RS - S -5-5 BT B B A0 &K,
AW - A S-SRI 10,34 B - -5 % i B B ALY T
i .

AXANZHERT LR DNAH KRB A RNA B R, DNA B A3 cDNA. R F
# DNA KA T &K E DNA, DNA ST DA R B4t 3 2 X4k hy. DNA 7 AR RA04 R
bk, RGMREROGHDEFFTLLE SEQ 1D NO: 1 i 57 #y 4 40 K & 5 A
Rl FRMANERE. WXLAHA, “GHHELTRE EXLPFREED
F A SEQ ID NO: 2 9 BB RE £ MK, 185 SEQ ID NO: 1 fr R 4 A0 X 5 51| A £ 31
HALE T 5.

4975 SEQ ID NO: DB IR E BB BEHE: RARREIKNSTFH;
BME RO GHFR R M REDF 5, BRSO SHDFE T (FoiE 2oy M
GEFH ) URIERDFF.

RiE “RABEZRGEIBER” RHROERDNERN SRR EM g
i/ K REFINEBER.

FAEARS R LREREGHRNEREK, AL XL WA AR NARLH
FHIZ R Z R BT, KUBFTEN. WEBERNTRETUEXRE
AEWNFNEFERIFRREANTRE. XU HBRTREMEIETREK, &
REFREFBEBANEFE, WRFRF o0, SUEREE NI UHBYEEY
A, BTHRE-NIREMFENTA, SEAREN, ERANIH LEATEE
ey % KA Th gk

AEPESREULFBROFHRRNEBER (BAFFZELAED
50%, RARA 7090 HEEY) . KREVENSREPREETSREEHES
PERTRAXGEHER, ERLVUF, “TEELE B QOAERKETE
ERBREBE THARfRB, 40 0.2xSSC, 0.1%SDS, 60°C; 3 (2) 24 2 Bt pm A A&
MR, e 50%(v/v) FEBERE, 0. 1% N4 miE/0. 1%Ficoll, 42CE; & Q) RAH
FRAZEWMEEEEDE IS L, B 9Tl bt A R A4, #H, T2
RN HEREHH SRS SEQ 1D NO: 2 iRy RBZ R ME AW ¥ hes
Fa v M

AEPESREULFHROFRARABBRAR. wXxEAFA, B8
FRTNKEED & 10 MIH®, BFEED 20-30 MEHR, EHFEZESD 50-
60 MEHR, REAZED I0MEHFHU L, VBRABRLTHA TUREGT B

_7__



10

15

20

25

30

13

-----------

AR (o PCR) LB o /R B — S G -5-RBRLRMH 1034 WL B HMH.
ARATHE RIS BERREUSENH ARG, EERBALESR.
AR PG —EE-S-RBR AR 10. M4 HRRNEINTRFTHAS

M ERE. fln, AEAFIBRBRANARBALELBRER. IBFEREHEET

RRT: DARS GREMAH cDNA XERXURH ARG EBFRFT, F02)

RAXENFEFANGCE R AARLEUBENTENIHERR .

ALUAE DNA B FI BB I T 5 s K45 1) A 4 DNA 235 X4 DNA
F 35 2 ¥4 B DNA F 5| DLIK A5 B K % IR 49 X 4% DNA,

tRfBAGTEY, 2HEEFLADNARLER. DNMFRIHEELFSERE
GHERANTE., BEEYEANTER DN FRINAE. 25 B XLHE cDNA By
R iEe N REZEE N EERARSE oRNA FATHET, BREER%
Btk cDNA UE. REaRNA 5 H i EH S AR EAR, RAELTAE LR E
k1% (Qiagene) . TIAYZE cDNA SUJE 4 2 3 % ¥ 7 £ (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) . ¥ 15 Z| W Ak 1 N By cDNA X &, fu Clontech /A& K97 [H cDNA U E. %
HEERAREGBRE AN, WERDHRET WO TE.

R E AT A cDNA UEF s R K W E, X FEaHE (BEFR
F): (1)DNA-DNA % DNA-RNA %, D FEXEEHHEAR KL, OWME=
AME-S-RRETEE 10. 34 WHRRHAAF; ODEBIEREERINE £ ¥
B, RBAUEERENEOTY. ERFETER, WIS RFEBRERA.

RELDMTEE, RXFAGRAREARANE G FRYET—H2H
B RKEZED ONMER, BFRED AN UER, EFRZED SOAEHE
B, RERELD 100 MEIHER., i, FHHKEREE 200 M BERZA,
BRENAH 100NN ZHRIAN. WAFTANT4BERERARVNEEFFIEE
AR F LA DNA FF 7. RRVAMBEE RS RH A RS R LR 4.
DNA R EF AR LY A B MR &, KA RS (mm B 4.

EEGOMFEY, BU_EHE-S-ABRTEH 104 XHRANEESY
AR REFH AR Vestern BV iE, B A EITIERE, BB %% % ME (ELISA)
%.

R PCR £ A 38 DNA/RNA #y % 3£ (Saiki, et al. Science
1985, 230: 1350-135) A LA TREALAWEE. HHRBHENEFHE
2K fy cDNA B, ¥ {f % RACE 3 (RACE - cDNA R 3%tk 8 5%), M -F PCR &Y

_._8_
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B TRERTAANALHN IR ERF I ERE LSBT, FTHEAS
HEAR. THENT E SRR E ko & fodifbd 8 & DNA/RNA | B,

W ABRANAKLHGERE, RFEMDNARBRENLZUFBRFITRAY
HLF7 3% Av BB 4% 40k 3% (Sanger et al. PNAS, 1977, 74: 5463-5467) M.
REEBHBFHANELTHELANFEAANEE. A TRELKSG DN FF, A
FREREH#T. AHFENESANTIEN cDNAFF], A BEHELLKEH cDNAF
7.

AEAOUHROEALAHNSIBERNEER, UEARXLKAGREREER
ZEME-S-RRARE .M ELFHEERN IR AMNELINN, UKEE
HAEARFERLAREZ RN &,

REPE, RE_EUE-S-RBRAFHE 0.4 WEBFRFFITHENEK
K, UHREARRAFREZBHFRNELRK. RiE K HR42858
B R, BEAR. BERE. YRS, TP ARFERAEE.
FHFIREFIARLCHK. ERAXAFPERNEERERLART: EHFPREN
KT T7 B & F kit 8 1K Rosenberg, et al. Gene, 1987, 56:125); ZEYH I
h My 48 By F 3K 49 pMSXND % 35 # 4K (Lee and Nathans, J Bio Chem. 263: 3521, 1988)
PERLARPRAARBETHRESNREK., &2, RESREEFZRAEZHN
RE, FAREFPEEAHTUHA THREEARARR. REEEKN - NEERAL
ERECALMEES. BaT. FiLEE R ERAETHE.

APHEAEARAR BN T R THES D A0 E-5-RRITF B
10. 34 Y DNA P F| fo e B S X /B R AR TN RAEER., XL FEEERIE
41 DNA K. DNA &R E A . AR EHTAE (Sambroook, et al. Molecular
Cloning, a Laboratory Manual, cold Spring Harbor Laboratory. New York,
1989), Frf @y DNAFRI M AR EF A RABETNELEH T L, LT okNA
Gk, XBEHTFHRREANTH: KABITEN lacK trp BHTF; A EEHAEH
PLEHT; EMEHTREM LHERMEHTF. HSYHEHEDT. Bl
BRI SVA0 B F. REXRKENLMRs vty — R TEHEAEERE A
HEVAEBIEAREPRLANEHT. XL EXLLECHFHERLLANEEERES
AL LETE, EHEATHRANEETFIR 2L EG S A AR PHE
REBEHE, MEBETEZ M RANMAEAETF, EE¥ALH 10 7 300 M
, MATEFTUNBREEA#RE. TENATEEEANLES R —MUH
100 2| 270 N A SVA0 BB T . EEMRE B MW EEHEETURR

_9_
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FEMETE,

o, REABRGRBBEE - MRS MLBRFEEE, URER FRESH
M FEHEENERMR, PEYARERAN S RIEER. FEEHREU
B&EBEXAES GFP), RATAMHENERERATFERNNLE.

AP BBEARARBHRE WA AFE D NRER/ B RFBETHE (B
F.RBETE) mBEERLER.

ARAF, R ZEWE-S-RREFH 0.4 NI BERRSFASHLE
MOEHARKRTHUARMKFNELTAN, UHRSA LSRRI EAHKGE
ALt EEal. RE “FXah” AL, hadal; ARKEEAH
mig, wEEEAK, NEBSFELAK, s mar. RERATHE: AB
Hi, #5dB; FEERLRGEDTRE, REANOEE, ihan; &
o 40 M A R S2 2 SF9; ZHWAEfgtn CHO. COS 2 Bowes E X 4%,

Jil A R W B 34 oy DNA JF 5| 88 P 1 DNA P U 9 E A Ak 45 b 18 =40 ¥T A
RPHRBARAR BN EAERET, YBEENEHMADBAGTER, BRK
DNA YR X R TR B AKMBEUIR, A CaCLERAE, FTANSRELY
BB o, A FHE MCL,., mRFE, RO THEFILNFE#T,
UEER KA, HA TR DNA SRk BRBAT IR E, HEHHAM
WA Em BT LFL. BRGELEE.

BAEANELADNGR, AAXRUNSHTRFITHARRARAETE
4 — B - S-R BRIE E B 10, 34 (Science, 1984; 224: 1431), —Hk kLA U
T F K.

(D). AARANRAA —EWE-S-RBRERHE 104 NE TR SEER
X)), ARACFAUS R TR EARLEAEMBAH R ECENE T,

Q). EEEHFFEFTEREEEH;

G)y. ANBEFERARTLE. 40 EOR.

EFE () &, REFANEFZIHR, BRFHFANERETHE LAY
AESE. AETHEZERAKGRGTHTESR. YETHREKINE LS E
MEERE, ReEmrd WREXBRILFER)FIRBNEST, HEKE
B3 —Bet [,

EXR (3) %, BEAFZRTEMTHRN. REARE EXE. K405
mppsh. mREFE, THAELHES. h¥H A UREERENI BT LB
W EANEE. BT ERRFEBARAAR TR, XIBFELEEHFT
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RF: ¥ANEARLE. ZafEANLE@G A TR . B8, 5E3H0E. BFH
RE. BEC. 2 FHEN G . RREN. BFXHEN. BRENHE
P (HPLO) R BB M AMENARE X LT k&4

ARXHMERURZEZ RAFETRA . R R RA T ELEA TRABIT,
Blaw, T EEME. B ERGZE. RBEF. SFXRE. HIVR R Akl
KA E.

“EARE-S-ABRARBE/L P AN TAG AN B X ERFHALA, H
PUAEREKR. REAKR. EREARTREAERE. —AU%-S-ARRITE
BTLE SN a THRXABRY N S RNEMER.

RERALATE, RLXHNSKTUARBTRAY —EHERRTFEHL
SE.RELR. REXFIR. BWRE. Fhlfh. HEE. EHET. HE
RIS M EREREETREE.

ARALRETHELEGWUETRE oA 5 HE FHEHRA = Ak
S-RBMTRE 1034 ARG F . BARNRE - ARES-RBTFEEH 10,34
FBEREEEENIE, TREANELAET ARG ELLE
FRIE, Bl REAUNFEET, FELHIWERIRE ZERES- KR
FRlg 10.34 6YJR A 5470 — Sl -S-AR ML FBE 10. 34 —®EK. ABN
REHRGHEERMEEANEES.

TEMHE-S-ARARE 1034 WERACEF LB OREK. el F4&
RAMARMUEE, ZEWB-S- KRBT 10.34 HERANT S = SEk-5-
RELRE 1034 EEFHBRADE, RN ALKNT 4, RRE5ZFHKY
BN AECERSI KT R EENF .

ERBEAFRA LS, TUH SR E-5-RBEFEE 10. 34 fJux
AERSHRUEF, BRUEMENA - EHE-5-RRAEH 10. 34 fu F kR
ARG RARATHENRTRERN. A LRFHRMEWHRMTE,
TUFHRERERANEANTERR R ENY. 5 A UES-RREFH
0.4 Z6HNFERATTERFREEANTRECNEARXREL TEMDARY
MALERETRG. W, —BE = Erg-s-HR ML E B 10. 34 5 F#47
FFik.

ARPRBTRAEZR, RERE. 749, XU NI NEKENTE L
R %, RBEHETUR S TR ERE TRk, RXATRE T4
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HEHE-S-RB T 10,34 HEA TS EK, XUHELE EFRT):
FZREGR. BmBEHAR. REHK. BEHMK. Fab F B Fab XA X EF 4
Hh B

ZRBERANAESTH —A®E--RBREER 10. 34 EHERLEFHH (W
K&, PR, ARE) W7 ER3, 2HEANTHTHEAERN, REERR
FTHRERENE, BlE&E_AhE-S-RBTEH 10.34 WE R RAARHBEREIEE
A PR F 24 /B H K (Kohler and Milstein. Nature, 1975, 256:495-497), =J&
AR, AB-HBARBHA, EBV-2BEAYE. HABZRMEARHNTEKR
HEEHRSTAETHCAHNB AL Morrison et al , PNAS, 1985, 81: 6851) .
7B A B A B AR R (U.S. Pat No.4946778) 07 B F & 47 = E kg
SRR R B 10. 34 B B4 HAK,

WA E-S-RBRARE 10. 4 AHRETATARALAMEEARAS, £H
EARARARPH ZE RS- R BT E B 10. 34,

5 Sg-5-RMAFE B 10, 34 £ 40 5 T T T A AR E AT
L, EARATRELCERSA, XM SR IDHIRERTEY — M EAHR
UW A ERATHEARN SN ETH®S.

PERETH FRIM RN - BABLIAEEE. DoAUE-5-8%
AR I0.MBEEAUNEARRETSAERENTE waGEE, EAE
H, ZERE)ANE S, —HBEHFEREAREZER 4o SPDP, I & itk ey
AF, B -_MAHNXY, HEXELSTHEL, XIHRTHRATAFER=4
WhE -5 BL A6 SR EE 10, 34 FAM B M.

AEHFHHETRAFETRTG 5 Z At B-5-R B B 10. 34 41 £
T, BTE LR ERFET R B W = B -5 B A E 5 10,34 7~

ARAES R EEAECAI — SwE-S-R BT EBE 10. 34 KT8 E R
WhHk., XLRARRRAE BN, LAE FISHRUE oS aENE, B
FRAAR B — A -S- R MR A L 10,34 KT, MUAERE —SHE-5-8%
TRELI0.MAEBHNRATHEERA THH S E-5- B % T E 10. 34
ALE R B IR .

AEREHERETRAERESV, v, $KTRAMEY. LERBHITH
FUHNE, AH#T -SSR = EHRBOR KON, EFNREJITRIES .

G _EANB-S-RBRTEH 10.M N ERFRETATSIRNETEN., &
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HETEARTAFRA BT AW E-S-RBREE® 10. 4 WEXREZRR ¥/ ERE
MRAFBMEREE. AFXNRBRE. EANEHERNER WREFERT
WA THRAZT RO - EHE-5-R BT R 10. 34, DL H A EME M = Aobwg-5-
RBRLCFE 10.34 BN, flin, —HERH -EhE-5-RBT K 10. 34 7
REHEE. SR TESHIPHERY AN E-S-RBTHEH 10.34, B 5 T#%
WERMEE, BHhZESETESE. ALEANAFEETEATA TR 6%
B-S-RBMAFEE 104 RARFURERGAR. RETHSNEEZ R4
FHXRE. BAE. RASHXRE. L4A85RS. AMNRSSTRATHE
H_EWE-S-RBRLE® 0.MANEHERES T AN, HEETHE 4
WRE-S-RBMAER .M NS UTRNELAREREN T ETLTEA R
(Sambrook, et al.)., B EHGHL _AHE-S-RBRLERH 10. 4 HEHHERT
BRIBREPRBEZARA.

FHERINALRERNN T EAE: KB FREBENBGANAL
o RERSBIRE (WHE. FEARAES) AR LB EFRE AT, F
HamBEaEnE.

WH — A rE-S-RBREFH 10. 34 oRNA B EAZ H 8 (6,45 K X RNA Fu DNA)
URBEERL AN EEZ A, B8R — A R0 # 45 = RNA BB RNA
2F, REANHREBIFTEENNERNABRELA R EHRITHRAWENR.
BBy RNA o DNA R A% B+l A B9 (£ 47 RNA X DNA & R B ARK G, wEMA%®
BB FERESCRELTRNE AL ZHA. R X RNA 2F ¥ i = 45 43 i RNA
9 DNA JF Bl FE AR AN AR A 45 KRR, XA DNA F 7| B R & B Btk e RNA BB
HTHTH. ATHERSFHREN, THESMATEXERTEE, ol
PSR I K, A 2 W Oy 34 R B MR B 4 o R o T AR A R — B4

G AWM S-RRAE® 10.MWEBHRTATE A %-5-A%E
R 10.34 (A X AMADY . BEU_EhE-S-RRITEH10. 4 NS HTR
TR TR -EHRE-S-RBIERE 104 HEXEETRAERFRA T 4%
S-RBITFEEE 10,34 R Y RK, WHD ZANE-S-KRBIEFEH 10. 34 &5 DNA
FRUe R T R AR AR AT 458 LA — S % -5- R B X E B8 10. 34 sy kB i
H. #RFEARHEIE Southern P 3%, Northern ik, BEAILR%E., WHFEAR
HIEME AT HNRBEA, HXARANERTATLLRZER. AEANSHH
B —HORLWTENF4HE T EMES] Microarray) 5 DNA & K (X fkAp “#
HA&ER” )L, ATAMEAL T XANZREASTREXEDY. H - EHE-5-
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HRBITEE 10. 34 B RN 5| W37 RNA-R & B4 K B (RT-PCR) fR4h 33 b, =7 44 30
ZEME-S-AMATE 1034 WERTY.

il — g -S- AR A R 10. 34 REHRELTHTHE — AtE-5-&
BRE B 10. 34 MAHWER. —EHB-S-RBRAEH 104 XTHHRALES
EEEAR - EWE-S-RRAFH 10.34 DNA FFIMLMEARE. B, BK.
EH T EMAREE. THEAHWE AL Southern EP 3. DNA FF 5| 4 47. PCR
FRARXBAURE. B4, REATHPMEANLKL, HIA Northern B
Wik, Western P HBHKERELREL.

AEPHFI A REHRLEEZBRAMEY. ZFAEREMUNELA
FEARARUBHATUSE LK., B, BELRREALHAREY ALK
fie. AE, RARINETERFARE (EFEL5H) WREEFELTH
THRIEREERCLE. REALY, Y THREFFSRFEXEEEXHE, &
EENE - P HREXLONAFT S FREK L.

#WEZ, RIECDNAR ZPCRE| 4 (fE#15-35bp), T UWFFIEL FE
HwE. RAE, AXLT WA TPRFASEZFARCENECERESHE. RE
MESHAHMLTIHANALENREHBET LY H A B

UM RS ERAPCREME, RHUDNAEME AR etz rik, &
RAAXANERER %, BT E, THA-EXARERERHNTR
BAEAFUTETERNE M. THATREREMHRELMUERLE R
ER. AMILHRAS BN REGRRAF AL RTSL, NTAHEREEERY
cDNAJE

HeDNASE e 5 o R B R AT K AR 4 FISH), TUA-ANSBRPH
BMATREERT. WEAWERL, £ W Verma%, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York(1988).

—EFF B ARG RERNE, WFEREE LG NEMERT
UEXEEBERXRK, XLHFET L FH a0, V.Mckusick, Mendelian
Inheritance in Man (¥ i# 3% 5 Johns Hopkins University Welch Medical Library
BRARE) . ABTAIEYRLT, HEERE Ve E08 P e ARE LHER
ZHEMK R,

¥, RENERAARERNMRAGDNMRERAFFEZR. WwREE—
BRTANBRMTIAREAERE, MEAREEETEEMOEANES,
WMZRETREARAFRE. LBRERPEAERNME, BEPREETRRE
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AP B A, 20 AN KT B L 8 3R 3 T cDNAJF 5 B PCR¥T 40 1) B9 B &
EHML. RECWNHEEEREAIMEIANSBED, EFAELESR
A KBRS B cDNA, [ LLRSOZESOON B EBORAEE Z — & (|RE 1K
7,34 B o Bk 7 Ao 20kbE B F — AN

TUHEAZANEZIK. FHRFREEEUS. BA . #RAHHANE &
EWNHPEEAECFER. ERETURK. HHE. 8. &%, 24K,
HEUREMWEE. A6 ZXLARENSIREERAURSTEWE DY
REBERBH A, XEBEMTUELZEUR TRREEBT.

FAEXARRBEH - HASMEBNGERANE, ZRPRA - HHEH
AXANGRA BT, GREER—R, TUAmHE. FHARHESRR
EMBRABREENNTALNETERT, GRFRBEAS. EARME
BN EENA T REAREEA. thsh, REAHS KT UG R e eyisTt
EMESER.

HMBEWIT U T EHF R, mBRHM. BN, BEA. LK.
KT BARKWHSHESRE, —AlvE—5-RBRE R 10. 34 DUA 06T f/
BT AGHENENERES. A TEHXN AW E-5-ABLEH 10. 34
WEMFELERBATHLIER, wEHFTA. FENFHEELAGRLHNE
c k]

THHERTRARKANEERIRTZE, TAATREANFER D
REMAELYEE,

EIR AR I A5 B 3 B BE10. 3450 — oS- B I e o 2 B %
hRkig g E, LER S -S-RBAERL0. 3R AT E, THF
I EWE-S-RMT RN RA G AR, £, -ER. 2-EER. BT, 4-
FPRE. S-RGRF. 6-BRAMF. T-FRAR. 8-FhAF. 9-FF. 10-ALA. 11-REfR. 12-K
Fia.

B2 o B oy — G e —S—HR MR L JE B 10. 340 3 7R 4 B B B e L sk I (SDS-
PAGE) . 10.34kDa A EE AL TE. LA B EHNEOLY.

THEEGRAKRERS, - FEARXZW., NEM, XA T
ARATMAFFTRBERLAGEE. TH LG P REH KL LR iE,
%A Sambrook A, ST HE: LK EFH (New York: Cold
Spring Harbor Laboratory Press, 1989) PR 8944, RIEWE ) Hieg
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W& 1.
LAl 1. —EWE-S-RERIT TR 10. 34 By R
BRI/ B/ 85— F R BARE SRNA, FQuik mRNA Isolation Kit
(Qiegene A H & & ) MERNAF 4 Fpoly (A) mRNA, 2ug poly(A) mRNAZ ¥ 4 FH
BCDNA, JHSmart cDNAW [&i&#|& (W B Clontech) ¥cDNAK Bt i1 35 )\ & pBSK (+)
#K (Clontech/AM &8 = ) W % LA b, $#ALDHS o, WM K cDNASUE, FiDye
terminate cycle reaction sequencing kit (Perkin-Elmer/»% F* %) #FuABI 377§
I (Perkin-Elmer /M 8]) M EPT A LS Fod KM F 5. ¥ E K cDNAFF
155 B, > SDNAJF ) 338 FE (Genebank )#47 8, 45 B 4% AL — /3 6 2429D04
HICDNAFE 7100 31 49DNA. it — 3 51 3| U740 SE BT 80 5 cONA e Bt 47 0L
WE. EREYW, 2429043 M fir &4y 2% cDNAK2038bp (#mSeq ID NO: 1F 7 )
M F82bp E 366bpA — A 285bpty FF B L HESR (ORF) , & — M HE A H (Seq
ID NO: 2777 ) . BATH Ston M4 HpBS-2429D04, HALHE G &4 h —ArtkwR-
S-HR B B 10, 34,

SEHEH|2: FRT-PCRT 3 4 — Ak —S-R R A F B 10. 34 2 F

JA B o 4 B S RNA K AREAR, Bloligo—dT Y 5| 4 ¥ 47 1% 4% 52 KR & BK.cDNA, Al
Qiagene XA &4 G, A T 5| 5 41 #HATPCRY 1

Primerl:  5°— AGAATCCTTCACAATCATCCTTGC -3°  (SEQ ID NO: 3)

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

Primer1} 4L FSEQ ID NO: 1495 34y % 1opFF 36 1 iF 15 % 71,

Primer2 % SEQ ID NO: 184ty 338 K k1 5 5.

VR MR ES50u 1R RARR £ 4450mmol /L XC1, 10mmol/L Tris-
C1, (pH8.5), 1. Smmol/L MgCl,,200 pmol/L dNTP, 10pmol3|#y, 1UHyTaq DNAXE & B
(Clontech/x & /= #h) . 7EPE9600EIDNAK B ZR{Y (Perkin-Blmer A &) LR FH £ 4K
RE25ANE #A: 94°C 30sec; 55°C 30sec; 72°C 2min. 7ERT-PCRE4[E M B-actind
M % B A AR AR 2 B 0 M XY R 48 P 4 I QIAGENA Bl R & dhiqh, FATAR
RA| & HE B pCREK L (Invitrogen/Aa = & ) . DNAF B 4 4 B R WAPCR&= 4 iy
DNAJF 5| 5 SEQ ID NO: 157 R #1-2038bp A4 [F.

L HEH| 3. Northern il AT — EHwE—5-RE X FEEL0. 343 #y k&
Bl — % = ® I ERNA[Anal. Biochem 1987, 162,156-159]. %R IEBEKE
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BB - R AR, B AMBRBERI-25aMAT R4S, 0. 2MZ %44 (pH4. 0) x4
LHITHR, MANVEEREER 0L/ SERNEH-FRE (49: 1), BEBEEN.
RUEAMEE, WmNFEBE (0.8 ) HAHBAW BT LB BRNAILIKE. #1755 BYRNAYL
WRTONZ B ik, THRAFTAS. H20pg RNA, EA20mM 3- (N-DukR ) FHaE
Bt (pH7.0) -SmMZ. B 4h—-1oM EDTA-2. MW S 1. 2%BS A I H #E4Tw k. RiE#
BEHBRAEZE L. F a-"P dATPE M. 5| 4% $1 & 2P-47 10 tWDNAKR 4. BT A
HYDNAZRET 4 B 1P R 69PCRY B B9 — b8 ~5- R B T FL 10, 344370 X ¥ 7Y (82bp %
366bp) . A 32P-AFICEYIRAT (42 x 10%cpm/ml ) 54 % YRNA R B A A ERE — %
WA TFA2°CHR R R, FBAAAS0%F BEAE-250M KH,PO, (pHT7. 4) -5 x SSC-5 x
Denhardt’s ¥ 200 u g/ml & AEDNA, X 25, WHRAEA L x SSC-0. 1%SDSH F55°C
#30min, #RJ5, HPhosphor Imager#4ToAfuEE.

EHPl: BA—EWE-S-RBTFEH0 4N ESERL. 2B 4L

HRIESEQ ID NO: 1A 1 R /B X A5, Wit — s Ry ¥4, F75
2w

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

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

e W BT M6 53 B & AT Nde T fuBamH I BE VT4 &, B 05 0 B WA E S ##
3ty 4 A5 7 7, NdelAwBamH 1Y) {ir 4 N F 5k 3 # 4K T B pET-28b (+) (Novagen/:
B, Cat.No. 69865, 3) Eeyst B myTEEML 5. W44 4K E 3 B #pBs—
2429D04 Jf 41 Xy AR, FHATPCRE L. PCRE B A4 : BARFS0u 19 4-pBS-2429D04
B 4210pg. 5| #Primer—3FuPrimer—44+%) % 10pmol. Advantage polymerase Mix
(Clontech/AM 8 &) 1pl. &M 94°C 20s, 60°C 30s, 68°C 2 min, 254N
. FINdelFuBamHIZ 7] 73 3 7 ¥y fo i 42 pET-28 (+) 3147 B4, 2 5l B Wk A K B,
FATAEEHESE. FESYHROASMSEARITFAEMS o, ELFHEE (&L
WE3I0pg/ml) WIBEHIEFRIRE, AEEPCRYEFSIELE, FHTHR,
P75 B BN [E M W (pET-2429D04) F A b45 L B4 R ML A AT S
BL21 (DE3) plySs (Novagenr & = f) . & FMER (LRE30ug/nl ) HLBR I
FeAE W, fE X HBL21 (pET-2429D04) FE3T°CHFE K A KM, WAIPTCELRE
lomol/L, SEFEHRS H. BOREFR, LRFHHE, TORELHF, Afse6
NEEE (6His-Tag) &40 EFfEMH4EHis. Bind Quick Cartridge (Novagen/ |
o) HATEMN, BRTAMWENES AW E-5-HR B K EBL0. 34, 2SDS-PACE
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Wk, 7E10.34kDa L8| — ¥ —W&® (B2) . ¥iZ4& W4 % ZPVDFE | F Edams
KA FEFATN- S BB T 7| 04T, SRNIFISAEEH 5SEQ ID NO: 2Ff R ByN-3 15
NMEABRZE T LMHE.

Eiwfls - AE-S-RBMAEHI0. 4ARAN T4

R % K& R (PEAR &) &-TRZEME-S-ARRTFEE0. 4R EH
% fk:

NH2-Met-Ala-Gly-TIle-Asn-Tyr-Met—Val-Thr—Cys-Ile-Thr—Asn—Phe—Cys—COOH
(SEQ IDNO: 7). ¥iZFMadl 5hEZFafmsnFaRaBEBRES, FiEHEN:
Avrameas,et al. Immunochemistry, 1969;6:43, Fdmg XX & £ KE &Y
tREFRERFRRER, BRAEHEALEREAZRKESW T RL H KERN i
K. RAEZ1Sug/nlF e &G ZRE SR B ERKMELISAR Z %0
BP AR REE. FA&EAA-Sepharose AFIARFIM M R Rt iFF o0 K16, ¥ K
o TRARFEN N SepharosedBAE b, FFRENENLEICH 2 HH £ KK,
S T LI R Ak B R T AR R M = RS- B K R EE10. 344 4,

LBl 6 REKFHEBTRA BAELERRHNERA

AEZAH Z B TR IABECENEYH R BRAELRXEHF LT ENA
R, WHZHEHTETRARENEEHSARFEHSAWETAR DNA UELRZU
ERHRECHAAR TN EZUERF IR LRGN LI HERTH, #— S ETH
ZHRUBMURZ AN EZ R HFRFIRH A BN E TR EL ALK FRELALR
WP RARERE.

FEMANBANRARL AN ST SEQ ID NO: 1 Fh BN ENY
MABRELRRE, HARBEX T EET - LASTRFTAHAREN NG
MEFINHEEERENZEERT S, RELX T R A PEE, Southern B,
Northern R ZFEWFES, CIRRUEUN LU BB EERBELER
REXMENSRES. XLEHENPERE: BT THINRESTEATSHAN
EREWABATREAR, WEREIRESHESPRENESHUUBEIEGRY S
Rypripfn, REFLXRYSHMLEHA N LR Ew A, HREFERS SR
BBRER., HRXFBRZE, REXLWEH4E —RF GBS BRE, K ILHHF A
BEBEREAG (RERREFMRENERE), WEAXFERMKELRKY
RAEBRAES., ALHEAAFANEHEETL: F-EEH4EELE5XEHNS
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MH® SEQ ID NO: 1| MEREANWEMHERAER, F_AHFHERFHEXRRAY
ZME® SEQ ID NO: 1 MEHEANEMTFRAKR. AXHAZARLNELE
HEEEAEREL EREEEANRELRGT, F-AFH4 5N LEXHERE
REMEURYE.
—.  BHEH®A

MARRPE £ZEFBH SEQ ID NO: 1 +#BEHHUHFRF RAERXH, MK
EUTRMNAEEL RGN FE:
, BAETAMEHTEE A 18-50 MEHE;
GC&-E0 30%-70%, A3t N 3E45 M 4 ¥ w;
. WA R L H AR
FEUEABFETHENMERYE, KREL—FEITENFR>F, BRERZH
WA A R FEFFEHE (B SEQ ID NO: 1) v BaWEzEAF 7 &
HEAR#ATEERLE, FEEESTFRENEREAT 8S%RFHAT 15
NEGRETAME, WZMEFE — R T R ZE A
, MARHRERARTHNALFEANEN RIS - S H LR T,

5E R LA BB BT JE Bk E A R UL R4

B4t 1 (probel), BTH — K4, 5 SEQ ID NO: 1 HWEAFEKH B EAR

BRI A (41Nt):

5'~TGGCTGGCATAAATTACATGGTAACATGTATAACTAACTTC-3' (SEQ ID NO: 8)

4t 2 (probel), BF# - HHF4, Y F SEQ ID NO: 1 h¥EF K B K

HEEAR BB EHRELFT (41NL):

5'~TCGCTGGCATAAATTACATGATAACATGTATAACTAACTTC-3' (SEQ ID NO: 9)

EUTREERZR S HRA G TRT LSS A EA R LGS T %8 5% ik
DNA PROBES  G.H.Keller;M.M.Manak; Stockton Press, 1989 (USA) U R E¥ Rty 4
FRELRFMEHED (P TFRBEEREHY (1998 FEK) (RIFBHAELE
F, B¥FHmRt.

M 5 ) &
1, A8 S0k 41 48 B 4R B DNA

PR: 1) BFUBAFHBANEENAERNBREXREHBARBREZ N
(PBS) - Fm., AHIRFRTELHEMANS. BEPHRFELEHE. 2)
PL1000g BOWIRAR 10 24, 3) AAGREWHE (0.25mol/L FHE; 25mmol /L
Tris—HCl, pH7.5; 25mmol/LnaCl; 25mmol/L MgCl,) &F VK (K% 10ml/g), 4)

[y

S L b

whn
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EACHAEFIRBULEIRARER, HEHAFHPTLHBE. 5) 1000g F 10
. 6) AEEMKAKR (7 0. 1g RWALHERE M 1-5m1), HLL 1000g FL 10
G, 7)) ARBEARERNE (B0 e RWALHKRER Inl), REHEUTHE
B iR .
2, DNA By ik i

S 1) A 1-10ml % PBS #40fE, 1000g #a 10 24P, 2) A s BHERK
ERFVEN AR (1x10°48/0/m1) A RA 100ul REFAK. 3) mSDS £4
WEN 1%, WRAFZMWZAWH SDS EEMAZMBINRE S, ARTESHRK
RO R R T DABRE, FMREETER, XS W10 Hnis 8. 4) v
EEEK ELEE 200ug/ml. 5) SO°CHRIEAR 1 MR BE 37°C BREIRERIE. 6)
FERRER: 0 BRE (25 24 1) 3R, EPECHEPES 10 44,
HHNEELE, ENEFATEC. 7) BAAEBEHET. 8) AEEFLAH:
FEREE (24: 1) R, BN 10060, 9) 2 DNA KB EHE. ARE 1T DA
Hy 4 b fo B IR .
3, DNA Hy#fiftfn Z B2 J0IE

FE: 1) 3% 1/10 458 2mol /L BEBR 4N A0 2 (SRR % 100%Z. B8 in B DNA B+,
WA, E-20C KE 1 MHRERR. 2) O 1094, 3) MOREREH ZE.
4) JF 70%%4 7.8 S00ul FHEIIE, B S, 5) MORBREN 28, A 500ul
ATBEETIE, BN S 246, 6) MREEE L L, REERAKK LB EE
B LBEER., SATE 10-15 44, UEXTLEBEL. FRFEFEAREREST
%, TUBHEEHFEM. 7) UWMERIF TE HAKEE DNA JE. KERRS R A B
TRR, FHEAE M TE, BEZE DNA TAoEM, & 1-5x10° AR RIH KRS
Hm 1ul,

UT % 8-13 FBRAVAH T oA bR 55 0, TN TEEH#ITE 14 PE.
8) & RNA B§ A tn%| DNA EH P, ZKE N 100ug/ml, 37°C £RiE 30 2-4F. 9) A
SDS FoE 1M K, Z9REA3]4 0.5%F 100ug/ml. 37°C fR38 30 A4k, 10) %Kk
PO RE: &4 »KBE (25 24 1) HERLA, HO 10 4. 11) PUBH
KA, AEERBOEN: RAE (24 1) EFHFWHE, L 10 o8, 12) PUHE
AKAB, Ar 1/10 4KF 2mol/L BEER4NAD 2.5 RARA 788, B4 E-20°C 1 /e, 13)
R T0% 78R 100% 2.8 ik iiE, 2ATER, EEUE, dBEE 3-6 P&, 14)
T E Aggy T Aggo LUK DNA B BEJE R . 15) /¥ B HHT-20°C.
R A &
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1) BL 4x2 RFBUANYRBFAERE (NC ), AHLEL EELBFH AN
BEEMT, §—H4FHAK NC B, UEEFENZRIRPOFNATBRE £ 4
BERGRE .

2) BB ABAE 1S A, ATFHEL £#2EPET.

3) ETREA 0.1mol/LNaOH, 1.5mol/LNaCl #yyEgt L 5 o4 (W), BFE
FRIEA 0.5mol/L Tris-HCl (pH7.0), 3mol/LNaCl ByyE4t t 5 4 (Fxk), W
+.
4) XRTTHREF, UBELET, 60-80°C KT TH 2 /e,

HAT B ARIE
1) 3p 1Probe (0.10D/10pu 1), AwA 2 1Kinase &7, 8-10 uCi y~2P-dATP+2U
Kinase, LM ZE L&A 201,

2) 31C &R 2 /e,

3) Am1/5 R R ER ¥ 487 (BPB),

4) it Sephadex G—50 #%.

5) 4 *P-Probe B H I AW E S —i& () Monitor Wal).

6) SH/E, WE10-154%,

7) RABENEXEN R EE

8) &I — B R E T B BT el & ¥y P2P-Probe (5 — & % W &y—""P-dATP ),

Flae %
WHRER TEHST, mN 3-10mg F 24 & (10xDenhardt s; 6xSSC, 0. Img/ml

CT DNA (/NABIRR DNA), ), HEFROJE, 68°C AibiE 2 /N,

-y
RERREE—A, WARATHEYS, HFS0)F, 42°0 KEBRRLH.
TR
18 R R MR
1) YRR FHHE.
2) 2xSSC, 0.1%SDS ®, 40°C 2 15 44 (2 3%).
3) 0.1xSSC, 0.1%SDS &, 40°C % 15 44 (2 % ).
4) 0.1xSSC, 0.1%SDS =, 55°C & 30 44k (23%), FimerF.

166 58 B G :
1) BOH B R R FHHE.
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3) 0.1xSSC, 0.1%SDS &1, 37°C % 15 44k (

2) 2xSSC, 0.1%SDS &, 37°C #% 15 404F (2 &
2
4) 0.1xSSC, 0.1%SDS =, 40°C % 15 o4 (2

).
Y QX
R, ZiRET.

X-HEB®:

=70°C, X-t B B % (KR B EARIE 40 28 DEA A4 58 55 T 2 ).

LR

RARBEEABERETHTHREEZS, DA R AR ERERA
HERZ; ARAGRERERGHATHERER, H4 1| HRXERAREE
HERT A MR RN BRERE., AMTHATS | EfmTEBERINEAL
WA HRETRARPHEEMERRA.

SEHE{R 7 DNA Microarray

EEEHFHEAHMEM (DNA Microarray) REMF L ER LB T foAE 25
A MAEEFRHEHMFROFEA, CREKAEWRARFBAFH. BEEHH
PIEHHE. #EREL, REARARNTENRERTRBO LR, ML
HEHRE. BR. GEERIANTENERNEN. REVNL I THEAE DNA
RTERGEHEARTHAERARFTAE D&, FHRAFRE LS RPEFLEIRES
B ERREXTER, KRNLE, wREEER. LT &5 REH
E& % M4, w50k DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997) Science278, 680-686. & > ik Helle, R. A, , Schema, M. , Chai, A., Shalom,D.,
(1997) PNAS 94:2150-2155.
(—) 54

FMAF By42K cDNA 3£it 4000 £ Z M HFBF 5N DNA, X b B 4E R K A B
FHHER. Kl @i PR #HITY 8, S0 ET 8~ 0E#L%E RS
500ng/ul 4, A Cartesian 7500 HAE{Y (W@ £ Cartesian AF) A FHBA
Fl, REEZEHEEN 280um, ¥ EHEHFHH#ITARE. THB. BETENX
BROU ZCBR, BEMLE THRME DNA B ZABER LH&REH. HEK S BEX
MPEHSZHHRE, KERAINEHELESRE:

1. BIEIE A A 4 /N

2. 0. 2%SDS L& 1 44k,
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3 ddH,0 F3RF K, ‘R 1 o4

4 NaBH, 3t 5 4%,

5. 95°C A& 2 4,

6. 0. 2%SDS & 1 0 4b;

7 ddH,0 7 H# K

8 R, 25°CHEFE TR AEA.

(=) HEHARIL

A2 AMAEREAAGNARBELAL (RL TR BN ARK) $H
# & oRNA, Al Oligotex mRNA Midi Kit (W § QiaGen /%) #ifk mRNA, Bt R 3
K 4 B % % KX H Cy3dUTP (5-Amino-propargyl-2-—deoxyuridine 5 -triphate
coupled to Cy3 fluorescent dye, B Amersham Phamacia Biotech A &) #FiC
ANEIRAH S H mRNA, B LA CySdUTP (5-Amino—propargyl-2 -deoxyuridine
S5 —triphate coupled to Cy5 fluorescent dye, # H Amersham Phamacia Biotech
AR AR LA RS EA R (REIR B EER) okNA, 244G HE&HEH. £
1R RS BB R h ik
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 EREULHARARNEE EEHF — £ E UnilHydb™ Hybridization
Solution (B TeleChem A &) A B P HITLR 16 Mo, TEARER (1x
SSC, 0. 2%SDS ) #%#& )5 A ScanArray 3000 338 (M ¥ £E General Scanning 2
B) #ATHH, FHNERA Inagene K4 (£E Biodiscovery A7 ) #4THE
ST, HWEA AN Cy3/CyS .

M EAAERE 4R (REIRFHEEK) 2B AEERE. FFE. LA, BR.
FeW. ReMf. RaRF. WRMR. MIfR. RAN. . BRFEE. REX18ACy3/CySthE
sEuFrE. (B . FETLRLARRN S hE-S-RBREFE®HL0. 34fu 4
w578 TR 1 IR Mg R A B AR AE AL
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(1) — &1z B

(D) KHALAHR: —ERE-5-RBLEEH0. M4RARDFF
(11D F oI E:9

(2)SEQ ID NO: 1#94E B.:
(1) ¥ B 4% 4E

(A)KJE: 2038bp

B)YXA: ¥#

C)gM: W4t

O EHEH: &%

(i) T XA cDNA
(xi) F 5| #&: SEQ ID NO: 1:
1 AGAATCCTTCACAATCATCCTTGCAAGAATTACAGCATAATGCGGCTGCGCAGTCAGCAT

61 TGTTACAGCAGGTAAGCAGCAATGGCTGGCATAAATTACATGGTAACATGTATAACTAAC
121 TTCTGTAGTGATAACATTGCAGTATCATTTGCGATATCCCAACATTGGCAAAAAATGGCT
181 CTTAGCAGAATGCATAGAGATTTGATGATGATTACTTCTCTCCAAATTTGCAAATTTTGC
241 TTGTCTTCTTTCAGGAGAGTAACAGAGGTGGTAGGATATAGTTATCTGTATGAATTGTTT
301 TTCCTTCCTGCTTATAGATTTCACTTGATAAAATTTAAGAATCTATTCATGACAGTTAAA
361 TGTTAACTTGTCTTCTGTAATTCAAGCTTAATGATTGACCGTTAAAGCACATTATCTGTA
421 GAAAACCTATTGACTTTTGAGAGAATATTAAATATTTTAATGACAGTTCTATGCATCTCC
481 TTCACCTGAAGAAATTTGAACATTTTCTTAAAAATTTTAAGTGACTGAGCAGACTTTATT
541 GTGCCTCAGAGTTTTGTCTTGTCTTTCTTTCCTATTCTGAATATCTCTGTGTGGCATGGG
601 TAGAAGCAAGCGCAGGCTTGAATGAACTTGGCACTCTGCTAAACCACACGCTCTTCTTTC
661 CATCAGGTCCATTCAGCTTCGGCTCTGGAAAGCCATCCAGCTCAGCCTGATGGGGTGGCT
721 AGTTATCCTTCAGCGCCAGGAACACCATTTTCTTTGCTACCAAGCCTGCCCAGAGTGGGT
781 GGCAGGGAATACTTTTAACTTTTATTCTCCTTCAGAGCAACATCAGAATTGCCTGAGAAC
841 TGCAATCAACAATCTGACAAATGTGAAGCTGGCCAAAAGTCGGAAAATGAGAATGAGGGT
901 AATCCTGGAGAAATTGTGACAACAATTTGAAAATTGTGGTTGCATTTTAAAGTGTGAACA

29
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961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981

16
31
46
61

CTCCCCTATGTAAATATGCTGACAATAAATTGTATGGAGAATGGTATTTAAAAAGTGTTT
GGAGACTTTTCACCTGTCCTATAAAATTTTGAATTGTGTATGTGATCTACATAGAAAGAA
TATTAAAGAGTAGGTTGAACTCTTTATAGCCGAATACAGCCTTAAATATGCTTGTATAGC
ATCCACTGGCAGAAGTAATAGTTGTGCCTCAGACTTGGGGGTTGCATGTGGCCCTGGGGG
AGTTACTACCCTTGGTATGCATGAGCGGTTCCTATTAGCATCAGTGGGAACTCAGTACTC
TGTATGTATCCACAAAAGGGAACTTGAGACCCACAGTTATTCTTAATTTCTGATATTAAC
AACCGTACATACTGCTGAATTTAACTCAAAATATTTCAGGTAAGTGAAAGTGGTGCTTAA
TGTAGACTATAGAATGACTTTCAGGTGTTTTCAACTGAAAGTATATATCCAGAACTGCAT
CCTTATAGAAATACAAGTAAGACTTAGGATAATTTGCCTTCAAAACAGTTTTCCTAATCT
CAGCAGTATCCAGTGAGTGGAGAACACTTGACTGACTCTTGGGCCACCTCTGTTACTTAC
TGTACTATGGAAGCTCCTGGTGAATGTTTACAATTATGGGATGTAGTATTTCTATTTGTA
CTTTAAGTCAAATGCTTATATGAAATATGTGACAACAAATAGAGAAGACTGGCTCTGTTA
GTAATTATGCAGTATGTACTCTATTTAAGGATCTGTGGTAGTATAACATGAGTGAATGTC
ATTAATTTTGAAGTAATAACTGCCACATGTGGGAAGTAGGGGAGTAAGGAGAATGAATTC
CAATCTGTGATTAAAAGTGTAAACTATAGACTCTACTGTAGTACATTTCAGGATCTAGAA
GTTTTACTTTTATAAAGATGGTGTCCGGAAGATGTTGCTAATGTATTTTACTTCAAGATA
GGGAACAAACTTTTTAAGTATATTAATAAACCTGTATGGTTAGTTTTTAACAGTTTTTTA
AAATAAACTATGGATATGACGAAAAAAAAAAAAAACATGTCGGCCGCCTCGGCCTATG

(3)SEQ ID NO: 2M41E &.:
(i) JF 5| 44 :
W) KE: MUNEER
(B) XM HX8B
DY I EH: &%
ADAFEE: 2K
(xi) F 5| #ik: SEQ ID NO: 2:

Met
Ser
Lys
Ser

Thr

Ala
Asp
Met
Leu

Glu

Gly
Asn
Ala
Gln
Val

Ile
Ile
Leu
[le
Val

Asn
Ala
Ser
Cys
Gly

Tyr
Val
Arg
Lys
Tyr

Met
Ser
Met
Phe

Ser

Val
Phe
His
Cys
Tyr

Thr
Ala
Arg
Leu

Leu

Cys
Ile
Asp
Ser

Tyr

Ile
Ser
Leu
Ser
Glu

Thr
Gln
Met
Phe

Leu

Asn
His
Met
Arg
Phe

Phe
Trp
Ile
Arg
Phe

36

Cys
Gln
Thr
Val

Leu
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76 Pro Ala Tyr Arg Phe His Leu Ile Lys Phe
91 Thr Val Lys Cys

(4)SEQ ID NO: 3#91% &
(1) 7 7 $4E
WkKE: 248 %
B) XA YB
O M. 24
D wEIEH: &
(DA TFEE:. EHHR
(xi) F 5| #£: SEQ ID NO: 3:
AGAATCCTTCACAATCATCCTTGC

(5)SEQ ID NO: 4841 &
(i) F 5 #4E
(A K FE: 24m 3
B) XA ¥®
(C) g H4t
D) I EH: &%
UDHFXA. BEHE®
(xi) F 7|4 SEQ ID NO: 4;
CATAGGCCGAGGCGGCCGACATGT

(6)SEQ ID NO: SHyfz &
(i) 7 3 $%4E
(A) KB 33
(B)XKA: ¥B
(C) M. 34
D). 4%
(IDATXA: EHER

aaaaa

Lys

Asn Leu Phe Met

24

24

31
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(xi) F 5| #3K: SEQ ID NO : 5:
CCCCATATGATGGCTGGCATAAATTACATGGTA 33

(T)SEQ ID NO: 6#y1E &
(1) JF 5| 44
(A) K& 33@ &
B XH: B®
(C) #EM: 4t
D) w21 4%
(DATER. EHE®
(xi) F 5| 43K: SEQ ID NO : 6:
CATGGATCCTTAACATTTAACTGTCATGAATAG 33

(8) SEQ ID NO: 7#y{ &.:

(1) 7 5| 454 -

D KE: ISAEEH

B)XR:. AXR

D HEHEH: &M

GDaFRE: K
(xi) F 7| ##: SEQ ID NO: 7:
Met-Ala-Gly-Ile-Asn-Tyr-Met-Val-Thr~Cys-Ile~-Thr-Asn-Phe-Cys 15

(9) SEQ ID NO: 8H91% &
(i) F 5l 41E
A KE: 4154
B)XA: BB
C)ed: 24
DY FE4 4. &%
(DR FEA. EYHH
(xi) 55 ##K: SEQ ID NO : 8:
TGGCTGGCATAAATTACATGGTAACATCTATAACTAACTTC 41
(10)SEQ ID NO: 9#y4% &



(1) F 5| $4E
WK F: 418
(B) XA : H#
(C)4EM. 24
DY EH: 4
(DHFEA: EHER
(xi) 5|48 SEQ ID NO : 9:
TGGCTGGCATAAATTACATGATAACATGTATAACTAACTTC

41

33
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A AN

o \/\/\/ AV

1 4 5 6 7 8 9 1011 12
-0.5
1
0.8 l
0.6
A AN
A WAWA [
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-0.2 [1—2 4\5' 6— 789 lui:'{ 12
-0.4
K1

-m—— 10kDa
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