ROLEINE g

[51]t. CI
CI2N 9/04
C12N 15/53 CI12N 15/63

[12] ﬁﬂﬁ#ﬂ'spﬁﬁﬁﬁﬂﬁ:ﬁ COTK 16/40 C12Q 1/32

C12Q 1/68 AG61K 38/44

[21] BigE  99125681.6

[43]2FH 200146 527 H

[11]43% CN 1300839A

[22]@WE 1999.12.22 [21]hiAe 99125681.6
[71]sifA LEEEEERTRERAHR
Wwak 200092 B¥gTHRILdL g 1111 B3 SB812
Bk
[21&BA EHER @ B

BORER A5 2 T UEH5 27 U PR A4 1 T

[4] 28R —FFREEK - B/MEHEN 9 MMiDX
FERMSETR

[STIR=

FEHATF T —~HFHEEK - B/MEREN 9, B
HERNEEFRME DNA BHSE R E XML KK
Tk, ZARPBAF T RHERRTIRIT ZFEREN F
%, SRR, W0, HIV B RS ge v B A 28
RIEF. ZARPRATT THIEE KRBT RIWBT
e RRIEATT T MR AF KR/ L IRR9 K
EERHBRRRE. '

ISSN10O0G8-4274

23R A AL R



10

15

20

25

30

.............

KA B k0 F

1. —FoBNEIK-B/HERE® 9, LB EATEREH: SEQ ID NO:2 i Rth &
EBRFFINSIK. RESRAGEREF B, XUAB74Y.
2 AR ER 1 TR SR, HBEETHREK. XUPRATEN Y ERXRF 7
HA L5 SEQ ID NO: 2 Fror ey B A B F 5 £ 0 95%k9 4R [ 14
3. WA ER 2 FRHEIK, HEEATFEREEAA SEQ ID NO: 2 Fi Ry B RB K
A ES 8
4 —HOENSYUER, ERMEETHRASEERASSE TETe—#:

(a) %A EA SEQ ID NO:2 FimAEBMAFIME KB EH B, X404, FT4 e

EHHR;

b) 52HHE® (a) EANEZ T, &

() 5 (a) & (b)) HED 10%EFRBRY L HEH.
5. WHRMERIFENEIUER, ARCETHRS B EBE 5L AA SEQID

NO: 2 R R B BB FFI 2 BB B

6 ALK ZER 4 FTRNE MR, HASELE TR RS F B F 7444 SEQ ID NO: 1
o 202-453 {r By F FI & SEQ ID NO: 1 = 1-605 {r By 5 5.
. ~HEANESBERNEARE, IR EETEREMBHNESR 46 Poyr—K
FEXRZBHERSFN. RERSREALA RSN AT RN E 4 KK,
8. —MAENESBHFRGREIRAEEI AN, LTRAETERESLY FTF7—R
HE MM

@ RARMEXTHANEALECHARE N EI O, &

(b) ARMEK -6 FHE—BRHAERTRSBEBRH LR L ENEEHM,
9. —HAFE/WIEE FHNE RN LT, ESEETHRRY 245

@) ARAR/WLREHIFET, ERNAER S IRN TRAFE M,

() AEFRUFoHH AR/ TR EMS S K.
10, —FE5ZRECHTR IR EETHRNAR S/ FLER o BSR4
R
11, —XBEYURFF S RERR LR NS, EREETFENEEN. . #
TR R /BB 9 L.
12 AR ER 11 Frif ey fhédh, HAMEATER SEQ ID NO: 1 i Fth 2 B M A
A BHREXFF.
13, —MRMER 11 FRUEYHEA, R CETHRRAVADA FRAYR/ W
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Bmg O TR, HRONEMITE.

14, —AAERAER 1-3 B iE— AR ERFTR S Pt X R R R 2 Rl
Wk, EREETRAERNFES KN ZEE, REBWUARS ReyBE, R
ERNEB TR R RS REEBEREFRR Y OHEFREF.

15, AR ER 1-3 P ARHNERFESROER, XBEETERATHE
B/EEEEE O RS BER, BEARNEN, REATRELEERER.
16, WA EX 4-6 FHE—RAERFROERITHRA, LHEETEFEAN
BB FHBE MR, REENEHATRIRE, SR THEEES R RN
5.

17, WACR Bk 1-6 R 11 P WE—RHERFROS K. FHERACAWHORA,
ERAEETARRS K. SHERELENY. MR, FRARAHA UL 2H
MAEE %% F % i R R AN D W6 T B/ R 9 R A K R
WA A,

18, MAER 1-6 & 11 #E—WHERFENS K. SHERINAAHORA,
EREETREREK. SHFREMEMHER THRTwEEMNE, Nk, HIV
B Rk E AR g RRENHY.
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—MFNER—— B/ LRI MREIM RN S TR

ARVBTANHRTE, MR, RLAHRT —FHH SR ——B/RE
Bl 9, WRBBLEKNEHERAT. ARPES RS HERRTS A HE
JkAORLA.

B/ELEHEXEAETSEW. R BT NADPH YRt — &
H. REBITUSSEMTREE 2oLy, i HEBR®R. B
UKEE. B — B RBEYR.

BB R R R R A 300 NMARRARAK. HRTFHAF I,
%E—AMEF N3, FHA G- (FY) -R- (HSAL) - (LIVMF) -D- (STAGC) - (AS) —X
(5) -B-X-G; BE-AMLTH#, FF N (LIVEMY) -X (9) - (KREQ) -X- (LIVM) -
G- (LIVM) - (SC) -N- (FY) ("B-6-HEM L EW ), F=MLTF C 3%, FHlN
(LIVM) - (PAIV) - (KR) - (ST) -X (4) -R-X (2) - (GSTAEQK) - (NSL) -X (2)
- (LIVMFA) ( KM HERIEZ S yafB THEH ), K 2—NEBuigE, -#m%-
MHBEEE Lys ¥ B4, HHPamiELgs,

ZHREMGNRET, XEEAORSTE LS/ a8 BMREH. T LHEERBEAA
N EARREMH TR,

B/ LIRS kn - LB RSN ESER, XUBONRTFAE
RIEMERALIRFHOEXE. XBEUETUARBESRIGES—HE5F
HHAE, EFGERAFL2BET RGN ERTERRFEEF BNRRE
BIHEA .

HTw bR/ AR I RO AN KEE P REEAA, HHAERL
RYABRYPRAERNES, BMANES Y - EEELATE4 S E X B HR/T
ZTREBIEY, RARLEXMNEONERBFF. R/ HIEH I BEaRaiRE
WABLAARREZEOEREMRFERATHEARS T EAAE, IREATH
MBRFRERG B /RGNS, Ao EaLREDINAREREEN.

AEXAN-—NENRRBELBHFA SR ——B/BHLFER 9 URARB. XM
WAFTEHY.
AXHME - NENRREED LS RN S U HR.
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FEPHDZ - NEHNERECARDE/FTER IS BT EHRAK,

AEPHF - NEHRRES A RO/ HLER I NI TR EAFEIELE
FHM.

EEAN G —NEHERB LB/ TR I HH .

AEPHTZ —ANENRERBA SRR AN S R —— B/ TR 9 Bk,
FEAMA - NEHRFTMHTHRNEALAS R ——B/WEER 9 Rk e. #
Al BEA . WHEA.

AERHEA G —NEARRESIEGT 5B/ WEEH O B ¥ M X R 7%,
FEPSR—M2BREK, S KEAFRN, ©44: E%F SBQ ID No. 2 £
BEFFINSIK. REFRTFHEER. AWFERRBRTEY. BEH, ZE2REALA
SEQ ID NO: 2 A XBFFIM %K.

FEPEFR—RAPBEHFUER, BB T4 —RUFRFFZEL
1k

(a) 4555 LA SEQ ID No. 2B RBMF TG4 K 2 M H B,

(b) 5% B H® (a) A £ 4 HF 8,

Q5@QBOHNFHERFINRERAZITNMEANS S B TR,

FiH, ZZBEREFIRLE THAN—M: () AFH SEQ ID No: 1
202-453 w89 F 5); Au(b) B4 SEQ ID NO: 1 H 1-605 f By F 7).

FEAANS R —MEARLALEHEBHEE, BIBRAREK —RAZ
ARG TRINELIAR, GE#HL. $EREPNFION, —REEERK
REEHERFERREFWARERLT S R F .

ARHES R -5 XL % RERELE S HHEK.

ARARS R —MHEOER . 5. BRDNWER/HERERIEG BRI
BT %, RREANAXRANEIR. RRPTHRAEF ERBHLET.

ALPLET R — BN S BE/HE R 9 B G R R xR KR
HRENTE, CERNAAREFRERR B RO LB HRFFIPHRE, &
HRNENER AL AL KA ER A Y TS,

AEABER-MEPAEY, CEHERLHLRRAERY. BERN. &4
FRMERAREGFE LTETHRE,

RRRESRELARNE R/ ERERERNERATHRITEE. REMERRR
REEERRECH TR/ WMERE I RARYETSIRRRN AN AR.

AEAARECTEHFAIHERAAT, AEXFENEAARTERETR
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FRAFPRANER L FEAGTRARERERANAARALTHE X

“BRFF” RREUHR. HERIRIVEREAFBRRBL, 4T UHEFRA
B AR EYDNARRRNA, B LR RBERNER, REAXERREXH#. X000, R
B RARFF” REEK. K. FRAZOAFIRERBEHL. SRKAP
W “RERFI” FR-BARFENETORSTHEAERF A0, XM “FR”
B EEHR TRAFREEARFIMAAEHREORS THXH TG RAR
AR,
EHRRFBER AR RE—HRAA NS NMERRUFRRAENAER
FHBRBDENFZHERFT]. FRRRTOERERFIRBFRFIFALR
BHREBRAGHE. BASEHR. TERTAH “RIHE” AL, APHHNARREA
FERAEBMEDNHENRMELR, vARARSBREEAR. TRATEE
FRTERE, wHEARERTEAR.

“hR” RHERERFIIEHERFAFT — MR ENMERI BT RGGA.

BN BB REERERFARYERFI IO AL RS RARGESN
AFHt, —ANBENEERAEFROE . B RRETANEAXRIHYT
Bk - RENEERIY TR,

“EMENR" REEAARRLSTHEN. ARRADLFENEER. X0,
AE “REFEN ZHARN. EANRSRBEORRR T BECEN S IR 4
P FIRERRRE AR HREREE SN Y.

“BHF” RELER/MERBIZ S, — BT RIFARREATHFZ
EHRERENLST. BIATUCHEEZEER. ¥R, ZAMAHBHETRETEE
B /i R BB 2

“WHRA” R “HHh” RRYSR/FHEREILE A0, — R THERA T/
WMEFHINENFERRERFERNLT. ERANNHDTUCEEER. #
B, RAUEHREAR TR/ FAEREINS T,

“BH” REB/AERRINIRL AR, AEFORERNABRER. &
ERENAEARE/FHEARHINEMRECEDERER. IR ERE RN LE.

"ERPHREERA IR ERRGAMXNEEED. X EXIHCHR.
APHHEARAR AR TR AR LB/ FLRRE 9. R B4/
MER® I EFLREMRARBRER S22 —NEW, B/ HEE® I £ K
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o J VT R BT B 4T

“BHAM” B “HRY REEATNEREREELAGTREINERASH S EHF
BMARGES. B, FHl “C-T-6-A" THEIHFF “G-A-C-T” &4. ANEH
AFTZENEATURRIANRLHN, BREZ A NIRRT T8 63
R REREEHADE .

“EEE” BEEANEE, TURBLRAERZTLAR. “BoRE —H—
MBLEIRFI, RESTHINHEL2AINFF EREBH LR, IMHER
HIE TR ATBEEEBR KA LS THTLERX (Southernty 7 & Nor thern By 3
) X8, XXIEEAFIRLXBH4TESLMNARELRABENFR 5 855
EWNFHERBEREKNASGETRNES. XAFER™EUEERKNAGELTFER
RUELES, BAFRUEEERBEHAGERFRARFINENE S IBRHRARYE
MEERA.

“MEHELE” EREFHR LA EAERREEF 5 L& F 54 = 248 L
Bo®R, TREFFENEHEAMET 2R, 4oif IMECALICNAE ¥ (Lasergene software
package, DNASTAR, Inc., Madison Wis. ). MEGALIGNAE & W R 3EF [ #4 i rCluster
FELLERF AN S M FF (Higgins, D. G, F1 P.M. Sharp (1988) Gene 73:237-244) .
ClusterEBRAREM AR Z FNEEREZAFFIHFIRE. REHEHEUAIHR
RADE. ANMAERFIFFARFFBZAHHEERETLRER TR ITE:

F3IAL 5B [d IC B2 i 3% AN 3

100 (FFRIAB R B — 7 FUA S 6] IR & 2 3k — F 7B ] FR & 2 30

.57 BLE R Clus ter ik B R ARGUR A Jo B9 7 s dnTotun Hein M B F 5|2 6 B
HEME LR Hein I., (1990) Methods in emzumology 183: 625-645).

“Mi” EREERFHNZ AN S LHEEEARLBRRENERARRF
MEANEE. ATRIUEBRRNEERA L, FARANEARARTEERLEAR
FAER, FEEAHAERTAEMERNEAR,; RATH TR LNEER
MMFAENEXRTAEREAR. REARMAH; HARPREAR;, XABR
BB EBE, 24RhAE8%,;, XHARMEAR.

“RX” RIERHENDNASRNAF R EMEHRFF. “RX#” BES5 “#
X" BANERE.

“DTEM” REIFPH GO ELNZRNLEENHY, IRV FEEHEUTURMR

_4_
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aaaaaaaaaaaaa

A BEREESRERT. URMTANTRERERRD THEELNFHEY
K.

“th” BRTENTELFRERE, #0 Fa. F@b), RFv, H &S HE4
B / 9] O B 0 SR S AR

“ABREGIR” REFARLAEBNEAERFIIRELER S ARKE LA
B, R E R E 4.

“DEET —EREIRAERRGIE (fl, FRERFEHREERRR
B) 2FBH. v, —MNERFENZUERBLREETEI YT RERA
BAaBUR, BARNIUHBRSREA - LR EAREZAT 5L _EHNIR
AFRRSEN. THNSYUHRTHRELE —REG -2, TR SEH
RESREX AN —HY. BREARLANTRERRFENLL, 1
TRELEH.

WAL, “4BH” REWRARRETHEL 2B ER (WERRRNGY
B, FHAEWRRBKE). wECERANRARATH SRR L RER
A HAAN, ERRNEREERRSRDARRRAPAFES LIRS
o W HaEefL.

WA, “HENE/MERE REE/MEFEH I XX TERRE
HMxmuka. B BARRCHR. AASNEARARGARENEY
BN ARG/ FETEE 9. £KR EAy 4 REFE R R AR BRORE L~
AE—WEY. B/WMEESI S RNMEE G EEBFF 247,

EEARGET —FFH SR —— /WL, KR HSEQ ID NO: 257
THAERFIARN. AXWHFRTURELLIK. RASK. KK @
BEHAEMR. KERANSFRTURRRAUG T, AR MFSRNEY, REA
EHBARNEHREEEE B, 5%, BE. BEHEY. Rabdlawam
PR, REEALTTERANEE, REWHERTURBEER LY, RTUR
ERELS. ARANSERETAE AT LERLGFREAREE.
AEXPLOER/FLER 9 WE R TEYRXOY. mREAHFA, RE K
B “ATEH” fo “R4” REXRELRERLANE/FLER I MRANE YT
HRBEFERGEIR. KRPSROR B, ATAMSRXUBTUE: (1) ZHE—#,
EP MBS EERAEHURTRERTELMAL (RUWERFEEREE)
B, FERKHEERTURGTULR e B4 FHADH; HH (11) x4

_5_
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—f, HF N ENEEARBRE LW EANRARA v EARREEBRE; &
(I11) XM, HPIRBRERKREF Moy (nEKERERPNLEY,
Blan R -8 ) B, B4 (IV) ZH—M, X PWrNEaXBFFIRSHRES
M HERNERFT (SRR RFIRARECEERNFAEEORR
Fl) BRAXHER, IBEHAFR. TEYHXDUHB AN ERFRBEARA R B
REEZK.

FEARBTLENYER (ZHER), ARG HDLA SEQ ID NO: 2 AABF 5
WERMEZBERAR. KRAKNEBHRFHEIE SEQ ID NO: 1 MEHBRFF.
KEAHSBEBREAATRIA S cDNA XEF R, SASHNEIBTRFH 4L
KA 605 MR, HAFBEE 202-453 HAT 83 MR, WL RAAR/MER
WX EREAONHAEFT, THERETLZ8/ HELES 9 AAR/MIERREEE R
RS AT k.

AR EEFH TR DNA K KSR RNA B K. DNA ) XA 45 cDNA. ZLH 4 DNA
A LA RHE DNA, DNA T DLR B4R B RN, DNA TR GEBRFERTHE.
GBS RN R X FH| LS SEQ ID NO:1 Brr #y 454 X 5 548 6 & 4 2 f 3
WERK., WRKEFA, “EHANERE EXRAFREHD LA SEQ ID NO: 2
WEE R E K, {85 SEQ ID NO: 1 R R R 5 A Z 5 B F 5.

%% SEQ ID NO:2 WA ZHRW A M HBEE: RARRERNEELFT; K
AEKNRETFFERM M REFI;, RBEKARDFT] (g E
F5l) RRERDFF.

ARiE “REZRNEZRER” EHEEGEONERNEE RO ER MRS
f/RERBFIINEBHE.

RARES R LR REBEBANT K HEDS5FLAAHANEERSF
Pl A KB E R BT, RO PfiTes., WEBTBRNTRETURRRE AN
SNERGBRERRRAENTERE. AUBHRTRAAERRERK. AT R
BRHEANLRE. wRFEF R, SUERAR - SHEBRNEEER, BF
BE-DMRENMEBRABRNK. BEAREBEN, EF2NER LR EREEN S KN
k.

AEXAEBREU L HAGFIRTNEIBER (HAFAZENEAED
50%, REAA TORMMEIM). RXABHNPREFHEA ST ESRRARREEZY
RARXWELER. EREAF, “THE2E B OERKETFBEEMKE
BETHAAFAR, m 0.2xSSC, 0.1%SDS, 60°C; = (2) Ze s mhiwm A A, v

_6_



10

15

20

25

30

0000000

50%(v/v) WBLRE, 0. 1% 4 fui%/0. 1%Ficoll, 42C%; B QVNEFHLFF = FH
MEMEDE ISWA L, ERE 9T LA RAERRE., HH, THXGELTERE
Wiy % fK5 SEQ 1D NO: 2 BT B B & AR AR IR 0 AR A S o s A i e

ARREGREGULFHRGFI RNV RA R, XK, "B A B
WKEELS 10 MEHR, BREFRZED 2030 MIHB, EFREED 50-60 MEH
B, RFRED 100 MHERULE. HBRAFBATHTHRNT HEEA (n PCR) 1L
R0/ R E Ll MR I AR,

AERAFME R ERERAXN>EHHARE, EEMBALESR.

AKEZAH RO/ LRSS 9 WRRNSHUERFIIERA S M T ERE. 6
w, ARGBERPNRXERTEFERHR. TLEACHEETERT: DAK
HEERAR cDNA XERXRUBREEARYEZHRERFF, F 2) k& XEHHE
FUEUBHAAAEHBIENTRNEIRERA B,

AEYPE DNA FBFFIMEEF TH AR B: 1) AEES DNA 2% W4 DNA
FF3l; 2) 4% 4 & DNA 5 BAZR A% B3R 4 Bk 69 4% DNA,

ERFFEP, 2BEEH DNA RAEH. DNA FRINEELELRE
GEERN TR, EBERRANFTER cDNA FHINAE. S ERXEE cDNA H
T ERABREZEENERERDE oRNA FHTHEK, HRALR%
WA cDNA XUE. RE mRNA Y F R EAFHABHER, RAELTAH LkE
%% (Qiagene) . TiHyH cDNA XE b & i % B 4 3 (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989), AR EF L FER A cDNA XJE, #w Clontech A 8 KA B cDNA XE. ¥
HEERREHMEEEAE, HERDNRAT Y 7.

WY ENZ Y cDNA XEFHAERLAWEE, XLEFEEE ERR
F): (1)DNA-DNA 2 DNA-RNA #%; DA EZEEHEHEARK KX, O W/
BREJRE 9 WHEARNAT, ODEBIRRFHARAEEHFEESE, REUE
ExamEa . LRFRTER, bTSRFERERA.

EEORTES, #XFTANGHESRAZANIBEREET—H42HE
B, RKEED W0AEER, BFRZED 30 AMEER, EFRED 50 MEH
B, REZED 100 MiEFR. kb, FHNKEREE 2000 MIERZA,
BRERH 1000 MEEFRZA. WATANR4BERELARFAEERFFEER
HERE A By DNA F3|. RAANREERERH F B YR TURERS.
DNA R4t AR DT R R K, WL E B (oRE A &,

.__7_._
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EF@ORTEY, LU/ FHAEE I XAREANEGFEYTAAEFER
%o Western B9 ik, BAHAEIERE, BB LR ME (ELISA) %,

B PCR #H AR ¥ ¥ DNA/RNA #y & 3 (Saiki, et al. Science
1985;230: 1350-135) KR XA FTREXK VAR, HHABREAEFHF
2Kt cDNA Bt, Wb fE A RACE 3 (RACE — cDNA R sbthig 4 ¥ 5%), BT PCR &
HUTTREXXFTAFNEARAGEIBERFIEREYHEE, FTRAEAN
HEE B TR E AT B w3 B B Sk Ao 4k 4 8 DNA/RNA B Bt

WERRREANALANEE, RFELMH DN FRENLIBERFITAY
BTk W B4 40k 3 (Sanger et al. PNAS, 1977, 74: 5463-5467) % .
ZXEBHEBRFINZLTHELNFRAANEE. HhTRBLKS cDNAFA, A
RFEREHAT. ARTENREANATLEE cDNA F 5|, fitER2KM cDNA F
7.

AXALTREERRANEIBERNEE, URAXRHNRER A
B/ELER I ROFHNEERIRFANFEEAR, WRETHAHEATAKXE
BT it % B8 5%

AERAE, RO/ MLEE I WEBERFFTHENARED, DUARS
AEAXAFREBHERAELAKE. RiE “BE” BHEAFBR v EERE. %
WA BERN. BEHanFE. RAYDERFSORAS. S FIRERL
CRE. ERZATERANERCEETRT: 2OFPRANETF T7 BH#F
Wy % 35 # 4K (Rosenberg, et al. Gene, 19252, 56:125); AHIFWAp+ X
ik H9 pMSXND % ik # 4k (Lee and Nathans, J Bio Chem. 263:3521,1988) fu7k B
HERTFREANKRETHARFENEE, X2, REREFEIRANEHpRE,
EARAAREBTUR FTHEEARARE. RABEN - NEERLREY
EHARREE. BT, RIEXAEFHERHB L4,

FYBNBEAAR RPN T EEA THREC S TR/HFLER 9 b DNA F 7
FTEENER/BMERETGHREAEER. XU FEAEEI)EL DNA HA. DNA
ERBA. RN EHEAE (Sambroook, et al. Molecular Cloning, a Laboratory
Manual, cold Spring Harbor Laboratory. New York, 1989). FriR¥y DNA & 7|
MAREEIRZEEPHELREST L, MR oRNA &K, XEBFHFHA
RMOTH: ABFEN lac X trp B5F; AREEE PL B3t F; EMEF
FREM TN EHBEHTF. SVEERBMEST. FHPBB SV RHTF. R
HEXMEWN LTRs e —LEMBTRHERNERB AN AN ARE LR

_8_
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HAANESF. RABAKLAEOERBANBBELE S A RALT
& EHEAPBEANBTIFIAL2EAEESCENAMTHERBRNE,. HE
FR DNA REWMAEAET, BEKLH 10 7 300 MR, EATEHT
P EAE SR, TENATLEEERRE AR —ME 100 2 270 MEE
JHH SVAO BT, EHNRLEABRN MWL BEHETURBRREERTE.

WA, REHERBRBEE ARSI LERFLEE, UREATHEH
M ETARHERRARR, DENARERAN LT RERR. FERHMEN
BEEHAEE GFP), RATABNENNARERATFEEANME.

A - BMBERARGEE oM ABE Y W HRE/ETRETH (BT
F.METE) DEBRFILER.

AL, HOE/FLER O WEARFRIACA UL U TR EARAET
BARESANEFIOAR, UHRSAZS BRI ELAEANEETIEATES
. KiE “BEXaf” ¥EHNSKE, vadal, REGSEENER, vREH
M; REESEZAN, wEL ek, REANATH: ABHE, HEFE;
SEMENRGESTRY,; EY SN rEE, MYk, BhaoRE S2
® Sf9; FHismfin CHO. COS & Bowes BEEBEANE.

FAZBFFRE DNA FFIRAHFR DNA PRI EAKGHUELARTA
AFBHEAAR RGN EREAHAT. UEFIAEREDOABAER, BRK
DNA YR ZAM T ERKEKBERE, A CaCl, 2AHE, FFANYRELF
BARA e, THABGEA MgCl,, WREE, #HALTHEFAN T EHAT.
UBTRAMAY, THADTH DNA #3073 #RSHIRE, R EAN
WMy EwBHER. B BREAGEE%.

BAYHAGEL DN ER, AAXRARSBHRFATARREARAETE
4 BB /BFR B BE 9 (Science, 1984; 224: 1431)., —MERRAUTHR:

. AXLHEGREDA B/FEER I NN TREERE), RASHEZ
SEERNTARARGE AR LT AEN T EHM;

Q). EEENEFRETERE THOR;

Q. MNERERAEFLEH. dHEER.

ESE (2) b, REFAGEIH0, RRPHAGERETREEMY
MERE, CETHFTEREKNOAGTHIRR. SETHAREKIELINS
MEEE, AeEnrs wBELRRAAFER FRABWEST, KAKE
Bk — Bort A
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EFE () %, BEHAIRTEOBTERA. REARE XA, K203
mipsh. WRFE, THARAEHES. LENLEERBEREMI T ELE
FUNEANEE, YT ERAFEBIRAA TR, XEFEQEEAET
R¥: BANEMAE. FaREANLEGEF T . B, BEHE. EFNR
AE. BEQ. 2 FHEN BRIR) . RMEN. EFXHEN. BRAME
P HPLO) o B A M A ENT R AR RZ BT W &4,

KEAMERURZERAEHRN . BN WA TEEATFRBLA,
Blao, Mg BMEME. WERGBZE. FRF. FXBE. HIV B fo s kdk
E

B/ LR ERAE RS &Y. KT NADPH th b R R B Ao —

LEH. B/HIEBEKASCHERNR/BLEREE Motif, XREBTUES

BLEREE ZhBEE 4y, o, HEB®R. BREURE. HH—L

FEUR. ENEDRRBRERBRGERB I OHAEENEA. KEAHS

B/REREAEF notif BE KRR bk,

MR, REXANE/HLES I HRERERTALMERALENTE
REENHECHRMELERRE. EKATHANERE. BRRMEEMER, X
BRAEFEELSRT:

AVBRME: RABRLDE, WRbDE, PEA-_SARE, BoRLBGE, X%
miE I &

BRFEMAER: BRAEERTS, BHSERERARG®

REBRN MR KAHRE, HEABRKHEREEDELRK, SoHALRBA R
RERK, EARRBGRFNEEENE, S XAXRRBHER, HEBRRMREKRE
wHRARME. HIARLE, HEARMERABKMKKRK, 28R BEBE, K
FREAMN MR, AARKBARER, BERKBEBRE, KT EERA MY
.

HEBREBUERER: HEHRT ~VIA, KA BERASEEARDXNER
HEBR. MREERE.

Eebh fuk e KM SR ERRBMARE T - BEARE. BES AR, STRAME
WL R RAE . BRES R AR

FEARMRE: BREOLE, XESBH - BEONE, KEREB-KEY IE,
EEMMB - EAME, REENEEEER BB HMNTE,
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BRI ERAMEEXYARKEBDERAEIEFHT . REEREARHT,
FRMRM R 2 AR . R MG, BER AR o R,

AERKEAERBEERN: MoK FRE, BERER BXETRE, TEERWEHK
BF2REGE, KKk BERIRAREARERR AR KM E. BEE. £X
MALT R, ARRBKBROE/FEAERRBABE, RNME, *hBE, HATRE
iE

B X RMBRHRN., XERRLEETRT:

1 BB AR R : RRRGAT, RRRTRMMCARE, RAF RS W&

. R ERHBKEHEME R R EE R, S8R, CAEE.
BRERCHK, BiE

3. BIMATAY (WBAR. WEE (EF. B-8. B-8B. 2§) ) KRS
R (1) R B R MERERA B EFEL, BEE (2) £KATFHEN
MEAEWRS: HER, BRTER, HoUES HUMLEBRIGEK (3) Ko
WERNRBMESAE: W LB AR TE M o Cushing 2 &44E. BEMMSE, B
BRERHRET R MW LR R A TE. S W LR oh i T

4. BEiE: RERVJE. MR EAEME. RRTWE, AMRE

ARPHE/FLRE 9 WRAREART L FLRE, FUREE, DRMERR
BAZRFRMF.

AERAHERURZERAERA . BN HNTEER FRBIET,
Blan, METERERRALRDRARER BB RGRMELARKR. £KRFH
PRtk BERNMERERRE, XLhE, XLfEl, DABRREARRSA
R %.

AZPORGTHALGHUERRE WMPHA) L HE HEHRA) B/HEE
B9 WARMTE. BANREGR/FERE O ARaREESENk, TR
AL FET 5 ERIEE AT AN TN LEMEE. A, REAUNEE
T, Rl ERRREE/FLR® I NERAN RN/ FERR 9 —&
k. REVNRHARGZEERMEERGRE Y.

B/WLREE 9 WHAAGLERERNAK. Let. TERBEHTRUY
. B/FEE® I NRRANTUSR/WERE 9 B0 HBRAIE, RIS
ERATE, BESUSRNWERUAECERSRTBREANF L.

EREENEAR e, TR/ HLRE 9 N LRSI F,
FRWIHNEU B/ FERES I MAIAIARNEERANERRARLEAR
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TRERN. AERBHRASHOEETE, TURE N RERAERD N TR
Py, REB/HAES 9 BANERA T TR H L HEMNTRE L
NEAERESTEHHANARNEN S RETRKE. Fahn, — KB/ FHEE
B 9 o FHATIRID,

AEXRRBETHER, REABR. 4. X0HR SN BIENHE
AN TR, XEHEATURS FHAERETERE. KL HTRME T4
MNEE/FLRE 9 TRAEHENOHEK. XBHELE ERRF): £ XERIE.
BEBEHAR. kAWK, 2Bk, Fab AR A Fab R XEF 4 0 B B,

FRERENAETF TR/ FEIE®R 9 EEIRARSY (KA, M,
ABRF) W FEED, SHENTHTHEEAERY, GEEFRFAERENE,
HER/MLFERE I WETERRAANBEACEETR FLZMHE A Kohler and
Milstein. Nature, 1975, 256:495-497), Z/HE AR, AB-HHLXMHE A, EBV-
ZABHAE., UAEREREABRNTEREENEORAETRAEANEAL
7= Morrison et al ,PNAS,1985,81:6851), M A M4 FREHAtE AR (U.S.
Pat No.4946778) 4% A F 4 1 B /WL L B § oy 244 41K,

T/ LR 9 AT A TARERLFREARY, RUESFR P HE/
BT FEEE 9.

ER/FAEE I SN ERBRARE TR AN ERID, ENERRT
RELC B, XM EEMAFCHRETEY M EQAGED Y A TR
BamyER R EEAEY.

FERETH T RIS ANGAE - BTN ESE. PR/ FLER 9 5
FRUENEARRATE AR EE WEREE, EREYE. SIRE)#
W&, —FHBAYHFERAKEX KA 40 SPOP, KHHMANEAL, B -5
WRHE, BREXEESTHARL, BRLAXRETHAFRAKRR/FHLESE 9 HEH
Hh.

AEAPRHETRATAR AT SR/ FLER 9 HXAAK. £TFEY
Pl RO AR DUR| B P B/ R 9 A i,

FEALSREEREUANE/FEER 9 KTHSH AR, &R
BWRAGRF RN, HAHE FISH USR5, R+ ey et/m
TR 9 AP, TURAERBERE/WLREE 9 ELXMRRTNEENAAE TOW
/BRI 9 R MRR.

BRXPNERETRAERE2, Ao, SRTANEN. LESBHHTH
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RUEE, FEAT SR AR SR RO, EFRR HATR SO,

ROB/HIER I WA RETATEMBTEN., ZEBTEATA
FRITE TR/ FLESR I WERABRRE/DRUREAT BN BREE. XER
RERY. EHANEFRATEAGRIEPR TRTATREEAAE/HLE
B 9, UMB AR/ FCEEE I FR. fln, —NEROE/WAEARER I
UEEEH. A TESERIHBNR/HEARHE I, BETS5THANEDE S,
B4 ENE. BEHEANEEBTERTHTRTR/MERMS 9 X2
REEREFENER. XETRENRZEARLEHIRE. BRFAE. BREF
MAFE. $A4EBFRE. AMREETRTH RO/ FEREE I WEHNHTR
HBZ@MBAN. WEAYREOR/HEARS I WABHRNELARFREN T HE
L F B A X #k (Sambrook, et al.). BAAEARALE/HLREEE I WEHREFRYT
BEIERETHBEHRA.

SHHFBENALRARAG T EEAE: BERFREFENAGNLEL
F, RERSBEREAR ORE. EEARRES AH L TR NERT, B
HambaaenE.

0 BSOS E B 9 mRNA AWM BB (B3 K L RNA o DNA) LR M B b & &
KRR A, MR AR M o RS T RNA BYBEHE RNA 2+ F, RAEAML
HENBOTSEANBRNAKSFELAREHTEBRAWER. K X H RNA fo DNA
RUET R B ANEM RNA R DNA A BRBAKE, wEAFRBELFSKES
RESTBAOHEAC ERA. KX RNA 2 FTH 482 RNA B DNA JF 7| FE 4K
HBARARFEE. XM DN FRCESBREN RMARESBESTHTE. 4
TR RS> THREN, TRZAFESERTEN, oEOFNSFALE,
X LR ANk X AN 2 ok N SUERE . .

REOB/FLEE IONSIBERTA TR /MTRH 9 X RRH L.
GER/WMIEE NI BRTRTATAUR/WARH I WRESERAERAR
ATR/MLERINRERE., wiRpD/HEEE I 6 DNA FHTH TER
FRAFATRR U AT R /WL B 9 Rk RA. RXB A Southern P,
Northern Bpifisk. B AX%E. ISR FTEHRATFHRBIAR, X EA
EHTABLREFRE. KXW HFRN -2 R2WTELH4EZER
B 5] (Microarray) & DNA ¥ H (X# A “BEXA” )L, AFoAL b EEWN
ERFIMVAEEDN. AR/WERER I BROI AT RN-REBERN
(RT-PCR) A 4h 4 3t ST A MBS /B E R G 9 U 7™ M.
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B/ EEER XN RELTA TN/ MRS I X RA. &
/AR I RAANHACHELSEEFAAR /FHEFEHIDNAFAH LA ARE.
ZAr. k. EHREHETRESE. THEHHHE A Southern ik, DNA
Fol a4, PCR mBEMAXERNEE., B4, REATRPWEANKXL, Bk
Bl Northern EP ¥ . Western REF T EHB X H AL RE.

AERHFIMNREELETLRAENEY. ZFoKPEMETELA
PEABARCEAFTUSHEAR. BH, FELETRERLHEEEMNAK
frk. A#E, RARIBHETERFAKB(ELE 5B NEEERFEDTA
FRIEPEHRLE. REAKA, Y THILFHERFAMEEEM XK, &L
EEHNE - S RAWXEDNFF ZLFRERE.

=2, RIECDNAKIAPCRE| 4 (R #15-35bp), TARFH EML T HE
il RE, BRLE5 W TPARELESEZZFARERNGBERREGER. RFA
MESHMN T WHARENLAERLTETHOR K.

KA RS HMBEPCREMSE, REDNMEMCIAKEEKRRETF . &
AALZVHEM TR W, BEXXNUFE, TARA-GAREHILERNAR
RABXAATETEAEEMN. THFRERTUNLTEURELERMQ
KR, AFILHRER AN LEERTR AR THE, ATHEREEAERH
cDNAJE

WeDNAL & 5 PRI BB R TR ARLRK FISH), TUE-—MFRIH
BT REE T . WP ARYER, B Verna%, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York (1988).

— BRI MBI RN ERAE, FAEREK LW ECLERT
MEXFHEEEHEXHK. IEHETHFH 4, V.Mckusick,Mendelian
Inheritance in Man (¥ i i¥ 5 Johns Hopkins University Welch Medical Library
BHER) . AETEIEHL, BEXESVEEMEREARRE LHER
ZHEBHXR,

BF, FEWNCERRPARRMEAGONAREFAFFZR. WRE—
B FAREBRAAEPARBANERE, TZREEETEE MR AARE,
MZRETHRELARAGRE. LEBRRAABRENME, BYESREEAIREE
B EWE TN, AR EERATT Wy A % T cDNASF 7 9 PCRFT A J &y 61 %
B, REETHHECEBNRERNEIMERGIHES, BEREMLES K
FA X LERT S HcDNA, TRURSOZESOONBERFEREZ —F (REL1K
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WAEE GBS o200t F—AEH).

TUHEARANZIK. FHEREAENS . A, BANHNENE &
ENHREAEEER. IERETUEA. HHE. 8. &%, 293,
HUREMAEE. AENLERLARENS RBAERAURTEME K
ROBRTBEHA . XEBEUTUEAGHE FRHELT.

FENERBEH - HASREABOHERANE, BBPRA AL R
AKEANGRAGHRLY. SRERB-R, TUAHHSE. FAREEHLSR
ERFENRRERNMFLEEOETERT, ARFRBBLES. FARYE
WBRE BN TREARERA. b4, KEANSRKRTUS LU BT
eMESER.

HHAEWTUUNT BT ALY, wAIRHH. #RA. BEA. LK.
RT. BARKANSEH®E, B/MIEH 9 UARBER /BT A4hnE
NENEXRSH. BATRANE/ HLREE 9 WEAHNELERRATHSE
B, wHEETR. FRTHNERE BB W E & 17 20,

THWEATHRARLAGREEHE TR, TFATREERFERS T
R I E .

EI1R AL B /BRI E R MG O/ 18-TTE 60/ 4 2 MR Ao 5 A1 38 Bt / W 38 JE M 3 o
EOMEERFIRRELEE. EXFAER/MERERI, THFHEEH
BE/REFER GRS, MEAAEAREANFI AL EZHALBET, ML
AXBA v+ XF.

B 240 S evms/oR L B 9 B R VR B I v 5k ] (SDS-PAGE). 9kDa X%
BRASTE. LI oTENEELY.

TEHZESRAKLES, #-FWRKRLH. NEMR, XBTHEAETRHAE
APTMFAFRELLAGEE. FHLHAFRTHA AL G TR T, BY
HEEMAME Sambrook £A, 2T XKE: LK FFH New York: Cold Spring
Harbor Laboratory Press, 1989) PRk 4&#, SR 4l W 2L &4,
LAl 1. B/ WMLFE® IR

RRBRRBI/ B/ B A5 — F i REA BB ERNA. FlQuik oRNA Isolation Kit
(Qiegene A8 % ) IERNAP 2 Fpoly (A) mRNA, 2ug poly(A) mRNAZ i# 3 FH
B.CDNA. FiSmart cDNAY XA & (W B Clontech) #cDNAKR B 3 147 4% N\ 2| pBSK (+)
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B& Clontech A E = R)ME WHEM A L, #WUDHS o, MEH K DNAE. FDye

terminate cycle reaction sequencing kit (Perkin-Elmer/A& = &) #2ABI 377§
a9 WP AX (Perkin-Blmer/A8]) U BT A 3e B 495 fud’ R F 5. 0 E HcDNAF

5| 5 B A B /A FEDNAFF 5| 348 % (Genebank )¥HAT W8, R X I E & — AN F 0240209
iy cDNAFF 5 Jy #T49DNA. & B — R 5 5] ¥ 3% 30 B BT 2 W9 3 A cDNA K Be st 47 Wi
e, FREYW, 024020957 FF2#92KcDNAK605bp (ArSeq ID NO: 1fFR) , A
#202bpZ453bpA —N2520pBy FF B EAE S (ORF ), 4540 — Mo & & T (4wSeq ID
NO: 2B 77 ) . HATH Bh e e & HpBS-0240a09, HAHIE G R4 b B/ BT R M9,

B2 cDNA JLEESy BT

WA R B/ R ERINTF R R RSN EERFF, FGCCH Hprofile scan
% (Basiclocal Alignment search tool) [Altschul, SF et al.
J.Mol.Biol.1990; 215: 403-10], FEprositeE M EBEEHTEHB 2. KL HHEL/
FZEMIEI-TT5 MR/ MERSXKEOARE, AELRTTEL, RE
F40.18, BHH10.43; HMEH9.77.

L3 FRT-PCRY 3% v B& 4 45 BE / R 18 JF B 9 oy 35

JA R 0 40 M, RNA K B AR, Bloligo—dT Y 5| 4 ¥ 4T 3 4% X BL 4 Bk cDNA, J
Qiagene Wy R A B4 5, A T 7|5 My 4TPCRY .

Primerl:  5'- TACCTTCACCTTCGCTAAGAACCC -3'  (SEQ ID NO: 3)

Primer2: 5= GGCTGTCCTCCGGCAGAATGGGAT -3'  (SEQ ID NO: 4)

Primerl{i-FSEQ ID NO: 1845 3t & 1opFF etk IF 1 5 71,

Primer2 % SEQ ID NO: 18§+ &y 33 K A K 7).

VRENGEME: ESOulHREES PS4 50mmol /L KC1, 10mmol /L Tris-
C1, (pH8. 5), 1. Smmo1/L MgCl,, 200 pmol/L dNTP, 10pmolB|#y, 1U#Taq DNAK & B
(Clontech/M & & &), ¥EPE9600E DNARHE IR (Perkin-Blmer A 8]) HIE TR £ 4K
RE2SANE #H: 94°C 30sec; 55°C 30sec; 72°C 2min, FERT-PCREd[E BFi% B -actiny
P B AR R 1 AR B, T M R QIAGENA F ik A & 4hfk, ATARE
RA EE# 2 pCREKR L (InvitrogenN & =& ) . DNASF 5 47 &5 R % WPCR™= By
DNAJF 5| 5 SEQ ID NO: 17 Rty 1-605bp 522 HM H .

SEHBI4: Northern BV iliiko 4Tt/ WEEBOAFA KA.



10

15

20

25

30

............

J — %5 BUERNA[Anal. Biochem 19252, 162,156-159]. %4 MM 4 #
MUK -R k. BAAMRR AR -25nMAT R4y, 0. 2MZ. B4 (pH4. 0) xt4
BHTAK, WANIEERGERF/SERGRF-FRE (49: 1), BREFEN,
RUAME, WANFEE (0.84KR) FEREMFBIRNAIIE. 752 WRNAW,
RATORZ B sk, TRFBEFAE. A20pg RNA, FEA20mM 3- (N-"Dok(R) A
B (pHT7.0) —SoMZBA44-1nM EDTA-2. M BE L. 2UBERE M B b S 4T3k, REH
BERRALERE L. F o-P dATPHE TR 5| 4% 8 £ 2P-47 1L HYDNARRAL. BT A
HYDNABR 4+ B 1 BT % 9 PCRY™ 3 o % / ] 38 I B 945 20 X )% 5] (202bp E 453bp) . 4 32P-
FRIGHIERET (42 x 10%cpm/ml ) 55258 TRNAGY R MR 4F 4 & 78 — B P F42°C R %
WA, F B S50%F BLAE-25aM KH,PO, ( pH7. 4 ) =5 x SSC~5 x Denhardt’s B # #1200
peg/mlEEEDNA, X2 )5, WAL x SSC-0. 1%SDSH F55°C#k 30min. K5, H
Phosphor Imagers#t{To#ifiE&.

EwPS: EAR/METREBINERNRE. 9E sl

ARIESEQ ID NO: 1R E 1 R RARFF, Rt —xtRruy¥siw, K5
N

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

Primerd: 5'- CATGGATCCCTAGAAAAGGCTGCGTTTTCCACCT -3’ (Seq ID No: 6)

WP B My S s Bl 2 A Nde TfuBanHIBE 404 &, 3)E 251 4 B 4948 B S 3% Ao
YR 4L F 5, NdelFoBamHIBEY0{L b A B F 234 84K B A pET-28b (+) (Novagen/
8=, Cat.No.69865.3) byt WHIBE{ . BI&F 2K B i3 F #pBsS-
0240209 F 4 AR, HATPCRE M., PCRE B &K EAKFS0p 1584 pBS-0240a09
JH#210pg. 5| #HPrimer—3FPrimer—44> %) 4 10pmol. Advantage polymerase Mix
(ClontechAM&E =8 ) 1pl, #H3HREH: 94°C 20s,60°C 30s, 68°C 2 min, 254N
. FNdelfuBamHIZ 7 #3387 ¥ FoJf 4 pET-28 (+) HAT NEEY, 2B B KA K B,
FAT LR, SEFNELCARLSEARATAEDH o, £ FNEE (£
WE30pug/ml) WLBLHIEHRIR)E, AW HEPCRH EMEMM T, HF3THF.
Pk P 7 E W% (pET-0240a09) A ESER EHRE B AIATE
BL21 (DE3) plySs (NovagenA 8 ). HE&FHEF (LK E30ug/ml) HLBAKRE
FRE&H, B EWBL21 (pBT-0240a09) EITCREAEMHA KN, WAIPTCEARE
lmmol/L, #EIEFSNrt. BORERFE, SHEFHHEE, BORELH, Ak56
MNHE M (6His-Tag) Z4WEMBEMAEHis. Bind Quick Cartridge (Novagen/\h



10

15

20

25

30

-------------

PR BATEN, B TANNENE SR/ HEEEY. £SDS-PACE® 3%k, 7E9kDa
ABE -2 —WA&WF (H2) . HiZ4¥E% ZPVDFE L F Edans KB 3= SHATN-30 4,
EBRF 5N, BRN-SISARIABH 5SEQ ID NO: 2fF RN ISAE A AL 54
A .

SLHAH6 PUEE/ B E R B OTIR Y - A

RERe RN (PRAEF &) &R TRE/ BRSNS K.

NH,-Met-Ala-Val-Ala-Tyr-Trp-Lys-Leu-Yal-Leu-Ser-Gly-Arg-Phe-Lys—CO0H
(SEQ IDNO: 7). HiZZMAR EhEZREmsnFEEOREHRESL, Tk
Avrameas, et al. Immunochemistry, 1969;6:43, Fldmg PR i B HEH % A E &4 v
tREARERNAER R, SAEBALERESRESMMT KA K LN mE
RE—K. RAZ1S pg/mldFfk &GS KA S WE BB EARMELISAN E %
AP RENRE. F&ZGA-Sepharose A MHN R K LEF 0T L0, BE K
ZoTRURE X SepharosedBi: L, F & Fu B Aok W8 Ig6th 28 1 4 IR Hifk.
RABTUR TR IR T RGBT RIS S,

LB T RRPHEBTRA BRAELXEAHREA
AEZRANZBERFRR LS ENEUE G BRAELAX R HE T ENA
®, WAZESTETARFANEE AL FEASNEEHAR cDNA UELZ B
ERARECHARRAGIBEBFIAREFAREN LB ERFF, - FETH
ZHRABRARR NG EZ B RFFRAA RN ZHERFIEE YA LR REAR
M EERTRE.
ALBHEENRARKAN LB H® SEQ ID NO: 1 kB4 EWELY
BRI BRAERZES, HARBLAX T RLA R -~ SH SN RETEARL AN EHY
BRFFIBEFARNSHEBRFT. BELR T EQER A PHEE. Southern B 3%
Northern Rl Fu R W T34, CNHRKANN ST RERE A RBELEHS
RAEFAEENFREX. ZLHEAGPERR: BT THRNREYLRATSE4H4N
REENBAITHER, UERELHENESRENELB AR EAORN S
WP, REVRXBHLSHFEEH4NERERAEH, HREEFH4EE
BRERX, RXSPRIE, REXLWEHB R AE S BIAHE. X LH6 F H
BREREAREAE (WREERERRENEE), UEAXEEREARARY
RAEERNES. ALEAARANFHILERE: £-XF4REL5XK00%
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MH® SEQ ID NO: 1 MERENNERIRIE, E_XH4RELEXLHN
ZHEM SEQ ID NO: 1| MEREAGEMH R K. RSLHH %A ML pEER
HREZEREL EXERENNRELAGT, F-LH4 580X HRN
BB URE.
—.  HEHHA

MELHAB L% SEQ ID NO: 1| v %BFEHMHEBE BAELTE4, N
WUTREUNAFELZRG A FE:
1, HARNMBTENY 18-50 Mz H B,
2, GCE&EN 30%-70% AN IEHERM xR M,
3, HETWHE R K B ANK
, AU LAGHTHEIMERS, RESE—FEFENFAIN, GEEHRZD
HHA B SR RBEFFIRE (B9 SEQ ID NO: 1) T EMMEERARFIK
HEARH#TEFELE, LE5FERSTRENRARESE KT SSURHHMHT 15
NESGRATLME, WZWHRFH — BT R 2EA;
S, MBRHRERARENFELHENANES R EN S —FHTRA L.

5CR A AT WM AT JE B F A B DL R A4

&4t 1 (probel), BTFH—X#4h, 5 SEQ ID NO: 1 WRE R B RAR KR
B3 (41Nt)

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

B4t 2 (probe2), BFH K4, MY T SEQ IDNo: 1 WEEHBERELE
BB R E R (41Nt ):

5"~ GACAATCGGAACCTCCTGCTGATCGTTGGAAACATATCGGC -3 (SEQ ID NO: 9)

EUTRERLE S BRA XL EAT MG ¥ A EARIELEE F EE5F K
DNA PROBES  G.H.Keller;M. M. Manak; Stockton Press, 1989 (USA) WL R E % F th 4o
THEZRFMAEHD (A TFRBREIBHEY (1998 £F ) (R FEBAELE
#F, F¥Bmat.

¥ ] &
1, M8 vk R4 4R o 42 3 DNA

FR: 1) BHFEUFHREATEFARBNBREXR LB ARBR L EHRK
(PBS) WPy, AWIRFRTEHLSRN R, BEFREHHALEH. 2)
PL1000g By A S 10 4P, 3) AAARE WM (0.25m0l/L EHE; 25mmol/L
Tris-HC1, pH7.S; 25mmol/LnaCl; 25mmol/L MgCl,) & FiE (A% 10ml/g). 4)

4
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EALCREHgRBULEIRALRN, EZHLHMELHHE. 5) 1000g FHL 10
A, 6) RERARIE (& 0.1g RWALHE R M 1-5ml ), BB 1000g F 10
A, 1) ABRREDPRERNE (£0. g RWALHERN Inl ), REBUTHX
B 3% ik

2, DNA B EEH 3%

FE: 1) F 1-10ml % PBS #E4f, 1000g > 10 04k, 2) FAAMBEEBEA
EEFTENAE (1x10° M /nl) &P HA 100ul HEZHHE. 3) v SDS TL
WEXR 1% WREERMWZWH SIS EEWAB BT TY, BHRTHELERA
YR SR T LABRE, FREEA R TR, X— AAHEOL AN TE. 4) v
F B K ZLRE 200ug/ml. 5) 50°C fRIBRI 1 MRS 37°C BRRERE. 6)
FERPEE: & FAE (25 24 1) $8E, EAFCHEFES 10 540,
WHNFELE, TUNEFATEN. 7) HAHEHEHE. 8) ALEBEN:
FAE (24: 1) Hik, B 1004, 9) 2 DNA KM ESEZFHE. RKREHTDNA
GRESN o A BT
3, DNA W4 th A0 2B i3

FH: 1) ¥ 1/10 -4 2mol /L M A v 2 fH4RF % 100%Z. B hn B DNA B H,
WA, E-20CKE 1 AHREZIA. 2) B0 10 040, 3) MR HRE Y L8,
4) R T0%4 7.8 S00ul FRIEILIE, FQ S8, 5) AR HREE 8. A 500ul
ATUEERILE, B8 5 2. 6) MORERBEIRZE, REERKELBHERE
BRALERER, ERTR10-15 24, UFEXEILBELR. 3EFE#ERRRELT
B, EUBREFEM. 7) MR TE RAEE DNA VLK. 1GER ARG HAH
TR, FlEEAE M TE, BEE DNA RLoBME, & 1-5x10° @B REN A Y
F lul,

AT 8-13 S B T AR LT L, TUTEEHRTE 14 SR,

8) ¥ RNA B§ A AvZ| DNA B &, A3RE 4 100ug/ml, 37°C{RIE 30 4. 9) A
SDS fuE EIlE K, ZRE4E4 0.5%F 100ug/ml. 37°C 78 30 o4b. 10) FAE4&
PO EE: R RAE (25: 24: 1) BRI, FU 10 240, 11) MOH Y
A, AEERBOES: BRE (24: 1) EFHE, TO 10 54, 12) MOBH
KA, #1710 4R4R 2mol/L BeMe4An 2.5 A B, BAE-20C 1 /e, 13)
FT0%ZBE 100578k, ZATH, EAEK, IREE 3-6 FEH. 14)
U Aggo T Aggy LA TN DNA YL R =R, 15) 2R EHFHTF-20°C.

& &
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1) Bl 4x2 RFUKDHBAEEE (NC ), APLERBBHFE AN
EXHS, E—H4FEK NC B, UEEEENIRFRY S A EEER M4
WE AR .

2) BEEAMEEISHA, SFHEL AZRPET.

3) EF#®MA 0. lmol/LNaOH, 1.5mol/LNaCl Mys4ttE 5 ¢ (BK), WTE
F#@i#E# 0.5mol/L Tris-HC1 (pH7.0), 3mol/LNaCl #sE4k L 5 44 (WK ), ™
F.
4) FZFTHREP, UBEHELE, 60-80°C L% T8 2/ 5,

B4 AR IL
1) 3u1Probe (0.10D/10 1), AmX 2 p 1Kinase & A #, 8-10uCi y—32P-dATP+2U
Kinase, P M ZELARR 201,

2) 37C /i 2 /pHt,

3) fm1/5 R K& B TR (BPB).

4) 1¥ Sephadex G-50 #%.

5) Z4 *P-Probe WA HBUESE —% (T Monitor WM ).

6) S W/, WHE10-15 4,

7) RBAARRENERNE L EE

8) &3 % — UG Bk Br T 4 &0 Y1P-Probe ( 5 =& % iiF y->2P-dATP ).

R

WHEE TERSP, A 3-10mg F 4R (10xDenhardt’s; 6xSSC, 0. lmg/ml
CT DNA (/N4JEBRDNA), ), #IFR )5, 68°C KiE#E 2 /MH,

A

BB —MA, WwAKETHES, HEFOF, 42°CKkEBIR.

PR
¥ T R

1) B B AT ey .

2) 2xSSC, 0.1%SDS =, 40°C & 15 44 (2 3% ).

3) 0.1xSSC, 0.1%SDS ¥, 40°C ¥ 15 48k (2 %),

4) 0.1xSSC, 0.1%SDS &, 55°C # 30 4k (23k), EHEET.

11 5% B 96 R -
1) BUH BRI HHE,
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2) 2xSSC, 0. 1%SDS ¥, 37°C #% 15 -4 (2 %k ).
3) 0.1xSSC, 0.1%SDS =&, 37°C #% 15 -4k (2 %K.
4) 0,1xSSC, 0.1%SDS =, 40°C # 15 040 (2 %), ZEEHETF.

-XE B ¥
=70°C, X-XE 2% (F R AR ot A5 1R 55 10 2 ),
L g R:

FRAMBERBELA G ATHRAREL, W EBH R AT ERBRA
HERXA; MRABBERREAGIATHRTIR, Fé 1| HRAHMBAEERE
HEBRTD AN R AL RNERE., HTTAH4 1 s BT RK
NS B HBRESRLARTHEERNERRE,

S5t 8 DNA Microarray

HZEGHERAFMEM (DNA Microarray) REWHFLERIBEFAH A
AHEEFARNALOTFER, CRBERAETHREARFBAF. BEELH
FlEHE. #EHKL, REATARN T EINREHTREN LB R, UL
KRR, BR. BEERMSNAVERGEN. RXVWSHHRTELE DNA
ATFEESHEAATHREFARFTEAED R, TRAOFRA SRR HEERSE
EMBEEARMEXRFERE, RROLH, RttER. HEEAFYESREXRT
EA % MR, #0954 @k DeRisi, J. L., Lyer, V. &Brown, P, 0,
(1997)Science278, 680-686. X C ik Helle, R. A., Schema, M., Chai, A., Shalom,D.,
(1997) PNAS 94: 2150-2155.

(—) =H#

BF AR 2K cDNA FE1t 4000 5 £ A HBRF 5 16 A 82 DNA, X P R E R KA I
FHHER. HENg BT PCR HATTH, GG WE KL KRERZ
500ng/ul 24, Fl Cartesian 7500 S (W E £ Cartesian A8) & FHFEN
BLE, RERZEINEE. 280pn. ¥ e HENFFHTAE. TH. BTENSX
B X BR, BRBUE THR(E DNA Bl R gl i bl &R . HAKRT RS REX
MEERZMRE, XRXHEANSEELAESRE:

1. BB IR KA 4 /e

2. 0. 2%SDS ¥4 1 -9

3. ddH,0 FEF K, KR 1 44,
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NaBH, 3 H] 5 2-9¥;
95°C K H 2 49%;
0. 2%SDS Pk 1 44k,
ddH,0 » FE K
. BT, 25CHEETRHAEA.
(=) H4HFIL

Rl —F iR N IE ¥ BE 5 R & $4% & nRNA, 3F ) Oligotex mRNA Midi Kit (%
B QiaGen 48] ) #Efk mRNA, # I K # F 4 51 # % X R # Cy3dUTP (5-Amino-
propargyl-2-~deoxyuridine 5 -triphate coupled to Cy3 fluorescent dye, W
B Amersham Phamacia Biotech A &) AFiLIE % AL & mRNA, B % A R A
Cy5dUTP (5-Amino-propargyl-2-—deoxyuridine 5 -triphate coupled to Cy5
fluorescent dye, J§ B Amersham Phamacia Biotech A 8]) #Rif P4 41 41 mRNA, £
HUAERHELRS. BASEREREF EN:
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) &%

AAEREULANALHEHE LR —RAE Uniliyb™ Hybridization
Solution(J§ B TeleChem 28 RXAFHTHR 16 Ao, FBA KR (1x
SSC, 0. 2%SDS ) $Ei§JG A ScanArray 3000 4 (M E 2£F General Scanning 4
7)) #ATEY, HEHERKA Inagene K4 (£E Biodiscovery A8 ) #ATHIE
AR, HHEAN R Cy3/CyS e, FWMENT 0.5 AT 2 9 AB AN ERE
HERNEHE.

KB ERKY, Cy3sipgnal=12331.38 (BHK LW FHME) , CySsignal=13025. 74
(B K SLI0 0y F-3918 ) , Cy3/Cy5=0. 94669, KRR AWM S B HFRAN LA/ AL B
RELARER.

[ ] ~J o wh =N
. . N .
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(1) — &8 &

(D AXALR: B/REFERIRLRDF T
(i) F7%HE:9

(2) SEQ ID NO: 1891% &
(1) FF 74 4E
(A)KE: 605bp
(B)XA: BB
C) M. X4
D HHEH: S
(1)) 4-F %A cDNA
(xi) FH|#kR: SEQ ID NO: 1:
1 TACCTTCACCTTCGCTAAGAACCCAGGGCAGAAAGGTTTAGGTTCACCTCCATTTCTCAA
61 TGTGAAAGCTTTACATCATTAAGATGAGTTGAATATAGATTTCAATTAATGTTCTTCCTA
121 AGTGATAAGGATGTAGACTTATAAGCAGGACAAGACTAATCATCTTCTTAGCATTTTACT
181 GCGGGTCCCATCGACTTAGAAATGGCTGTTGCGTATTGGAAATTAGTGTTATCTGGAAGG
241 TTTAAATTTTTAGATCTCTGGAACACATTCTTAATGGAACATCACAAAAGATCAATTCCA
301 AGGGACACCTGGAACCTCCTGCTGGACTTTGGAAACATGATTGCGGATGATATGTCTAAC
361 TACGATGAAGAAGGAGCTTGGCCCGTTCTTATAGATGATTTTGTAGAATATGCACGGCCA
421 GTAGTCACAGGTGGAAAACGCAGCCTTTTCTAGGCAGCAAGTTAAGCAGGAGTAAGATTA
481 TGAAATGATTTGTATCCTGCAAGGAGATTGCAGTCAGTTCCTGGGTGCATTGTCGCTGAT
541 TCCAGAAGTCATTCTTGACCAGCCATGAAACCAGAGGCGCCATCCCATTCTGCCGGAGGA
601 CAGCC

(3)SEQ ID NO: 2841z K.:
(i) 5| R 4L
WKE: BN M4EH
B) KA. £X48
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1 Met
16 Phe
31 Ser
46 Met
61 Pro
76 Thr

(D) A &4y
(D FEAE:
(x1) FF 5| 3k

Ala
Leu
Ile
Ile
Val
Gly

Val
Asp
Pro
Ala
Leu

Gly

Ala
Leu
Arg
Asp
Ile
Lys

%M
%

SEQ ID NO: 2:

Tyr
Trp
Asp
Asp
Asp
Arg

(4)SEQ ID NO: 3894z &
(1) J¥ 5 4% 4E
(A) K. 244
B X&: H8]
(OF:: - T

D) EHEH: &M

Trp
Asn
Thr
Met
Asp

Ser

(D) ATFXA:. E¥#ES
(xi) F 5|4+ : SEQ ID NO: 3:
TACCTTCACCTTCGCTAAGAACCC

(5)SEQ ID NO: 4fy1Z B
(1) J¥ 5 S 4
WK 24m
BYRAE: HB
C) fEfE: s

D) FwA&H: Lk

(DFTFRE: EYHR
(xi) JF 5| #3k: SEQ ID NO: 4:
GGCTGTCCTCCGGCAGAATGGGAT

(6)SEQ ID NO: 5SHyfz K
(1) F 7 &4

Lys
Thr
Trp
Ser
Phe

Leu

“ne »

Leu
Phe
Asn
Asn
Val
Phe

LR Y

Val
Leu
Leu
Tyr
Glu

Leu
Met
Leu
Asp
Tyr

Ser
Glu
Leu
Glu
Ala

Gly
His
Asp
Glu
Arg

His
Phe
Gly

Pro

Phe
Lys
Gly
Ala
Val

Lys
Arg
Asn
Trp
Val

24

24
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(A K. 3
B)YXE: BB
C) &M H4t
D) I EH: i
D4 FER. EHHER
(xi) FF|##£: SEQ ID NO : 5:

CATCATATGATGGCTGTTGCGTATTGGAAATTAG

(7)SEQ ID NO: 6HyfE B
(i) 5 % 4E
(M) K& 34m
B) XA B®
C) M. B4
D) &t %k
GDA2FEE:. EUE®R
(xi) F 5| #: SEQ ID NO : 6:
CATGGATCCCTAGAAAAGGCTGCCTTTTCCACCT

(8)SEQ ID NO: 7H74E K.
(i) FF 5 4% 4E :
WEE: ISAEER
B XA 348
D) FEA &M &
(D) AT XA 2K
(xi) F 5|4k : SEQ ID NO: 7:

Met—Ala-Val-Ala-Tyr-Trp-Lys-Leu-Val-Leu-Ser—-Gly—-Arg-Phe-Lys

(9) SEQ ID NO: 8HIfE B
(1) JF 7 $54E
(A)KFE: 418%
B XB: B#

34

34

15



-------

(OF:1.F9N-X::3
D) FwIEH: &H
(1) FXA: EuHER
(xi) fF 5| ##: SEQ ID NO : 8:
5 GACACCTGGAACCTCCTGCTGGACTTTGGAAACATGATTGC

(10)SEQ ID NO: 9Hyft &
(1) ¥ 3| % 4E
(W KE: 4183
10 (B)XE: Y®
©C & 24
D) HIEH: &K
(D) TFEE:. EUE®
(xi) 7|4 :. SEQ ID NO : 9:
15 GACAATCGGAACCTCCTGCTGATCGTTCGAAACATATCGGC

41

41
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L& L %S Asna LY 7Y

O O

18 DLWNTFLMEHHKRS IPRDTWNLLLDEGNMIADDMSNYDEEGAWPYLIDDF 67
S FRNE I P B B BN AR R .
11 DADGTLIFDBTDFLDTWEAMEELVDEGLVKAIGVSNFNIRQLEDLLNKPG 60

68 VEYARPVVTG 77
N B
61 VK. FKPAVNQ 69

A 1

K2
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