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1. —MOBHERK - AFHBH A 11.66, HEEEFEE24A: SEQ ID NO:2
a8 ERFIMER. REERNERFB. XD iTeD.
2. WwARMER 1 RN ER, HBEETHRRSRK. XDDRTEDWEAEKLFF
E# L5 SEQ ID NO: 2 Fi R BEBRFF E ) 95%HH B 4.
3. IRFIER 2 RS, HBMETFCESRAH SEQ ID NO: 2 i AEBRF
5l % K. |
4, —MOBHEIYUFR, IR EETHRRASRERO K E TAHA PN —M:

(a) %&RAA SEQ ID NO:2 FirE8XRFFHE RN B, RO0MH. T4EAS

EHHR;

) 5%BE% (a) BHWEHEH; &

() & (a) B (b)) HED T0%WHEAMNEHTR,

5. WRAER4FRAGIEHFR, HREETHAS U ERESHDAA SEQID
NO: 2 Fr R BB FH N S B HE.

6. WRFIER 4 TR ERFR, LA TR Z B EHNF 54854 SEQIDNO: 1

i 188-508 it H| 3 SEQ ID NO: 1 " 1-1320 e 5.

7. —HEENRLIBEROEARGE, HNFEETERHRANER 4-6 FHE—K

HMERFRFIBERSRN. REXZRAREARBYATROFTHAEE.

8. —MEHIFLRHRNBEIRAEION, HREETECREETTIH

EE M

@) ARFIER THANELAE AL LRI EION; &

(b) AMFIER 4-6 PHE—BAERFTRSIVEBEARLE 2R F A,
9., —MEAFARHEBM AT 11.66 FHNSROME T &, HBEETHEI R
¥ .

(a) AREARMBHAME 11.66 FHT, ERWHNEX 8 AN I BAE L4
He;
(b) MEFRYF2FHRAAREHH A 11. 66 EHH £ K.

10, —Mit5EMESHTR AREETHRAFERE B EARBRHEEE 11. 66 4
- ki

11, —XHBRAFTERARERRENLEY, HBEETENEEN. BF. £
FER 0 ABER BRI AR 11, 66 BNIE M LEM.

12, AR ER 11 Rt HAHEETFER SEQ ID NO: 1 iR E B ERF

.._.1.._..
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13, —MBHMEKR 11 FRLEWAEA, XREETHAMEUR TR ARAR
JiL B8 11. 66 R4, AANERI T %,

14, —MARGARMER 1-3 FEE KR BERFTR S AR KRR RER DB H
Wk, HBEETHEERNMES KoL E, SARNHFRSROES, &
HRUEZHEBRPIIRFTASRRZERERRFTOEHFRER.

15, AR ER -3 PHE-BHNERFRSKRGNA, RFEETERA TRk
ARFABHERH 1166 BB, BA, FRANIAEA; 4 A TRELE %
£,

16, IRAER 4-6 FHE—RANERFANGERSTWAMF, HRMLEETEEN
B4R THRYMRE, RAENEAATRIREE, RAR THEREE &R
7).

17, AR FER 1-6 R 11 FWE—RAERFRHG S K. FHEFRANCEWHEA,
HBEMETAMRER. FHERIAEYUY. IR . BEAAZNHAUNZLH
BABGHF LTETHRELARENDHRET EARBBHEAM] 11.66 R KM
KRR GMAEH.

18, WMAMEK 1-6 B 11 FHE—NANERFTRNEK. FHERRMEHILA,
HBMEETRARRER. 2HHERIAMEUFEA TiRT 0 TRME, LR, HIV
Repfo W RmAn s R RENEN.
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—R N ER—— ARHBBARE 11. 66 MRDRINF RN ZHER

FEURTERERGE, AEHH, FXAHAT —RFHFR——AJHR
BLEEE 11.66, WRRDUEKNFIBERFH. RXAES RS HEFRME K
Byl &7 sEFu LA

HETARMTRANELESNBESY, ENARKREARRULRAR:
RELKFENERERTE® (Frd) URFALEKTFNRABRH L8 (Sdh).
BHESHR B/ EIERIHR: — i —A FA-ZEHEREZG UR—NHR
FUWBEGBIIES; B —RERAKS, - MREETEAUR— N EHRER B
H 1.

EEBEWERES, FHBRMNEHE (ZB) 2 dHNTEN/R8H: —
AFADEEFEAUR-AN4REGS. EREOTEZ —FMAH0ETRANEE, FAD
AN &S TFREAMTN-mH — N EBRAK A (Blaut M., Whittaker K., Valdovinos
A., Ackrell B.A., Gunsalus R.P., Cecchini G., J. Biol. Chem. 264:13599-
13604 (1989) ). XMNAAMAREA BTN FIENEE 2| KM ENE WM HFrd PR
Sdh HEHERT, TEI - DPRALFFIEK: R-[STI-H-[ST]-x (2) -A-x—GC
(Birch-Machin M. A., Farnsworth L., Ackrell B.A., Cochran B., Jackson S.,
Bindoff L.A., Aitken A., Diamond A.G., Turnbull D.M., J. Biol. Chem.
267:11553-11558 (1992) ). ERXBAEN T, RAMHPEWMS LR K MEIEL, Hlw
ZRBBERE.

RAEHAF WL REA LRGBEFFIER, EAFSRARMEREKKRAM
e ERFE R, BRBANRREBRMEAMETERGTRR. ZFREILRHA,
W H, HHEANTHTHERE RS RBRH AT S5 oMK B x &R,
Pl E, AEERFUREEERMYERBTI RNEMRAADEBNLEQ
WURAE AR 5 b AR 48 45 & 41 X B9 457 L.

BT EFRARBBMEAHE 11.66 EOENANEESRTREZHEA, WH
HEXLEAYTIBTSRAENES, BUAGNESY AR ELRES S Sy
BWABEHBHER 11.66 HE, HARLEZZIMHREONAERFF. FARTR
HEEE 11.66 EEROXANIELIFARAIAET O ERBEMRFRSTHER
RGETEY, IRBFATHRHRFRERD B /R BT HNER, AXrHHRT
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DNA R HEEM.

KERH - NEHRRELBANFOER——ARFRH A 11.66 UURHEAR
B. R fiTEn.

EEHHE - NENRRE RS LS KN ZRER.

REPWE - NEHRRECARDARARNEE 11.66 WEBETRNEL
HiK.

REAWHE - NEHRRBEESHRDARHBH A 11.66 WEBHFROEE
IRV EEZENR.

AEAWHE —NENRRBEETARARH A 11, 66 B9 5 .

KERWE —MNEOHRRBAUNELEN SR —— ARHRKEAH 11.66 Bt
&,

KEAHE - NEHBERFETHAEALALRK—— AFABRHAH 11.66 gy
Bibadm. #EHA . BeA. WHEA.

AEPWE - NEWERBEDHHRTEARARHEADE 11.66 FEMAXNKR
%

XEASR—MoEHEHK, ZERREARN, E&48: EH SEQ ID No. 2
ERABFFINER. REARTIETER. SYEHARENEY. Bk, ZERE
EL# SEQ ID NO: 2 AARFFI M S K.

EEARFR - P2 EHNLBEE, cESRE TAN—ABTRFIIELE
&

(a) %3 %5 ELASEQ ID No. 28AEBMFF| 6y 5 KMy 5 M H ],

OEEZ %1 AOEENEZ E:3. 5

QE5@QBEOWEEHBRFFIEAZDTOME NS ZER.

Efd, Z4BERWFRLEE THAN—M: (@) AF SEQ ID NO: 1 ¥
188-508 {ir ey 7 5); %o (b) E#& SEQ ID NO: 1 % 1-1320 fL ey F 7).

EEERNPR - FHEEREZASHEROER, HAUREEEK —MAEZ
ERBEIRNET AR, AEEN. 2R LNEIAR, —HOEERR
REFHEAERRE WA ERKLA SR T %,

FEHRF R Mk E5 XKL S REREEEHHEK.

KEHUAS R —FHEAGED. BE. BRRNWHAARZHRH A1 66F A
EHEAME TE, RABEAARLHNEK. 2RAXB AT EREHL
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&4,
AEXHARY R —MEMENEARBBRHERE 11.66 FAREREMXNK
RRRRBRENTE, BERNAYKRFHILS KA RGEHERF T+ 0
RE, RABRWUAPHEPERAL RO BR EWE %,

ARALFR-—MEGPLeN, EERRARALRAILEY . BRERN. &5
0] 4 6 R DA R 2 5 b T 8 R Y AR

AEAEYRALANZ A/ REBHFRERNEH TIRTEE. RERERRR
REBEREETHTFAEABRE A 11.66 RAREHFGIREFY S Wbk,

AXUHRECTEE TRXNHEANLATF, ARFROBAARTERETR
BN: o

AR FRAEREFERANTARERERIAARA T HE X
“BBRFF” REENER. BHERIZUEBRRIEF BT, LTUREERA
B A BCHJDNASIRNA, NI LR BB RNEN, REAXHERR X #E. 04, R
E “AEBRFT REEK. K. ZRIABFORFHEERFEREL,. SREAF
W “BRABFF” FR-FBAXAFENEORL)THEEBF AN, XM “FK”
B “BAR” FREAFREEABRFIIMHAAEFRBOARLPTHXNEEGRAL
A8,

FORBREBER “FHR BRE-—MEA - NBEIANECEBIBHRATHEA
EBRFFIRBOEHNEIBERFT. FRARAETEHEERF IR EBRFTIT A
EBRBIBERNGE. FAREEK. TERTRA “RTFH” RF, HPS$HnaE
BRAAERAEBRMEDNENRINERR, vARARERFRAR. FHET
RAFERFERE, rAEABRESETAR.

“GR” RREAERFIRIBEFRFF R —NHENEAERK G FR K.

AN B B REEEEARFIIRBERFIIPHRERRERAGE
WaTHL, —MRENEAEBRIZ TR N, B ZRHEHARNWEEBREY
FBRER - ANRENMEERIEHR.

“EYENRET RRRARRLSTFHREN. AL FdnEaR. X4
H, RiE “EFER" REXRY. EANRAREFERAHEABRESEN Y
RAMTHESRIAEENUR S HRERERESNELN.

“BHH” RELSEAFABHEAH 11.66 40, —HT5 RAZHAREE
AR FTZEARERNST. BAATUEEREAR. B8, ZALEHHEM
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HETMEEARFBRHTEAE 11. 66 DT,

“HHEA” B “WED” RIELSARHBRHEMBEIL 66860, —MTHIEAH
WHAFRARHAHELL N AP FENRARFERNST. EWA IE TR
BEEAR. BR. BACEURETECTEECARHRM AL 6605 T

“WHE RIEAFRARNAHIL 6N R ARE, AFEFORERNA TR
k. E6BFHENEERARABRKEHLIL 6 EMETAWMFHE. DERAE
MRNAE.

"EEALAREERETSRAGEMAXNALEES. BX. BXRECYUR.
AFBEHBEARAREAGFENEARSEMEARAE AR HRF A 11.66, FX L
B ARTBRHEH 11.66 EEXFEURAEBRBER =48 —HEWH. AR
WAL EEE 11. 66 £ KA E TR AERF 7| 417,

“HAMY” R HI BREEATNERERNBEA G TARREBEANSZH
BMARES. flio, FF “C-T-6-A" T HEEIWFF “C-A-C-T” &4, B2
AFZENEANTURBAR WY, UREZENW IR EX THRE X 64
THBRREBEAHER Y.

“FlFM” RELAWEE, TURHLRARER T2RE. “HoRE %
MELLIEFET, HEI>THBINHTL2ENNFISREER R, XMHEX
MR T RIE B EEREA RS THTRE (SouthernEy i 3 Nor thern By
) kAR, EXIAFNFAREARBEHTEENETL2EENF TS5 8T
EHTHRERERKAAGETHES. IHTRAPREBRERMKONAHL TS
FHEE, BARERERENAGHERFAFIAINEG A AR EEN
HEEHR.

“HEKEEIR” REEFHNS HEERRALRT 7| LR T F 548 B S48 L
Ba®. TRETHEMNEMENEE R, il IMEGALIGNA F (Lasergene sof tware
package, DNASTAR, Inc., Madison Wis. ), MEGALIGN#E & " AR I R B By & i uCluster
BB L MFH (Higgins, D. G. Fu P.M. Sharp (1988) Gene 73:237-244),
Cluster 3 BRI EFARAZENEBRELAFPHTIRE. REHEHE LR R
REAHE. BARERFINFIARFFBZEHHEERE 2B T AT

JF5IAL FF 5B 8] I B By & 2 4

x 100
FHRANERER —FF AP EREEN—FFB EREREHK
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4,7 LR R Cluster E 2 R AU A &y 7 i dwTotun Hein JUEARBF 5| 2 |
AR R M E 2% (Hein J., (1990) Methods in emzumology 183: 625-645).

‘U EREERFHIZEFEFF AR CEREABRFZLNHERRT
HERANEE. ATRTERANERRAL, FRABTNAERTAERLER
FMAAR, TEEMWAEXRTOEMARIEEAR, EAFVRaNLANEEA
HUEARNEERTAERAR. RRARMHAR; HEARMAAHR, KLH
A a B, 28RMFAR; FRARMEAR.

“RX” R4 58T HDNASRNAF 7| EAMAH RS, “RX#” R#EE “A
X&” BB,

“UTEY” REUFPR B LB BR AL EECHEN. XL EEHY TR R
A BERAEXSREET. URTANTRELREARD> THEIELAMFHHN
£

“BiiR” RETENIERLTFRIEF B, #0 Fa. F(ab), RFv, Rl es
ABER A EM L. 66 R s T 5.

“ABRALTE” ERENELEERBHNAEXRFIUSARER S ARKE
i, (B4R & R84 EH B UK.

“GEET —RBEWRATERGIRE (fln, EREK/FENBRHELRRR
) ZFBEH. kv, PMERFENSEERILIREAETESIYPRERA
Baomtx BRFENIEERIZRE - LRLBEARRAT S22 RFHNAR
AFRRLEN. IENEZBHERTHEE RGN -8, LTRHREXENSIHHF
BRREREE LN —Hr. ARBEAALDFRCRAKFENRSL, B
MRZTEWN.

WARRKARA, “GBH” RHEARAEESLIEFOTEX (WERXRNY
B, BHFFHERRIHM). wFEERABANKAREATHERE R AL KRR
HAomaitey, BERRNZEEREFRISKOAXRARIIRFEN MW T+ 2
T, WA asafe.

WA, “SENARABHETE 11.66” RIEAFHBRH A 11. 66 &
AEFERASHAXNEEES. B, EEARKHXEHR. ZFBWERAR
RERAGENEORAMEARE AR ABH AR 11.66, XX 4N S RAER
EERARGRER L4 2 —WEW. AFRHABRHAH 11.66 LR EE -
BEBRFF 447,
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FARARBT —HFNER—— AR ARBAM11. 66, KEKRERHSEQ ID
NO: 2ff RN R EBMAFI AN, AXANFRTUREHASZK. RARFK. 6%
B, RBEASHK. KRANERTURKRAELN W, RELFERNTN,
REAEABARANELRRNEEE B, 2d. B8, §EHEH. Baogils
Hag) P E. RBEHAEAFTRIFAWEE, ARANS KT UREEMAN,
RN RN, XRXANZRETRERTLERKNTFRARKE.

ARPEGEARHBRF LR 11.66 FBR. fTEPMEMUS. mEARAA,
RE“HB. “AT4” fo R RFER ERFRL AN AT BB A5 11. 66
HMEHEMFHRREUNER. RERASZKN TR, TEARRUHTURE: (1)
B, KPP ERENEERREBRFRERTAAREE (RBWRRT
FABRAR) HK, FERRNAERTURGMTUTR B REFL T REH; &

# (D) XH—#, K- ARENMEERAE LN ENEARACXBRNKES

BARE; 24 (II1) XIB—R, RERREFREE Mol (WoEKSRKEX
Hetedt, FlRL-H) Be, 2 (IV) IF—F, e EXHF5
BEARRFERTAHERAE KA (W RFFRSWF TR REN L E RS
FIREEREFF ) BRAXHMR, XFEHFER. TEU0EADE AN ERGE
HAARWEREEZA.

FRARFETHHNER (ZHEFHR), EAHREAF SEQ ID N0:2 HER
FothE RN EHERAKR. ELXANZHTRTFEHE SEQ ID NO: 1 M HBRF
Fl. RRFNSBERENANBASL cDNA SUEFRAN. ERASHLEERF
Flek R 1320 MEE, HAFHEAE 188-508 /A T 87 NMAKEM. k£ KA A MOTIF
BPRRAEF 370, FTHR BT M AR B A8% 11. 66 A 47 MOTIF PRk S fosh k.

RZWH S BHBRT LT DNA B ABE RNA A, DNA B G cDNA. XE4A
DNA L A T4 By DNA. DNA W LUR B e MY Y. DNA ¥ IR A 4
#, ZEABRLHKNREGEFF T SEQ ID NO: 1 FIFHREEFAARRFE
MANERE WEXRATA, “BHNEREERZYHFEH %GR A SEQ ID NO: 2
WEBHRKF K, 185 SEQ ID NO: 1 FR Ry R B F 7l A/ 25 (IR 5.

%% SEQ ID NO:2 MM ERM M ERAHE: RARREKARGFI; K
BEBANREFFIFER R ETFF; RBFRAREFT] (FELNK I ED
F5) UREREFF.

RE “GEERNIEHFR ENCEROGL IR I ETRCER MRS
/R REFFINEHER.
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FERES R LRUR LB EBRAERE, BRCEXRIAHRANAERF
FIEFREE RO W XOPFTEY. REBFBRNTRETUREIRE LY
ENERABFERRRENERE, ZUYHRTREKOEBRRERGE. BELTR
EABAERER. wXERFT o, SUERFERZ M ERHFBROSRBER, BT
E—MREMEROBAR. AKEN, EFAALRERT R BTN S KY
ZhfE.

AEPNEFREULFERNFIRINEIBER (RAFHZEARAEED
50%, RERA TORBRENE). REAKAPRESRAGTEXRLZ RS HH
BRARRNEHEHR. ERRAF, “PHREME B OERKBSTIRENESH
BETH X f%B, 0 0.2xS5C, 0.1%SDS, 60°C; & (2) 2 A BH A A A A,
50%(v/v) S BERE, 0. 1%/ 4t /0. 1%Ficoll, 42C%; R Q)VRNEFREFH = EH
HEMEDE 9K L, EFR I LM A RERR, HEH, THXNSHHRE
Wy % K5 SEQ ID NO: 2 BT R 6 & % £ KA A0 (5] oy A 4 S o Rk Fo 0

AEXPRYGREULHERNFIRTNERA R, WwRLWARA, "HBRK B>
HWEKEZDS 10AMEHE, RFRED 20-30 MEEH, EHFEZE P 50-60 MEH
B, RERED 100 MHRUL. BRABRLTHATEENT HEHA (0 PCR) B
B/ R BREGARAREE 11. 66 WF B M,

AEAFNERFEGERAU US> FNH ARG, EEMBALESLR.

REPHHOGARARNEH 11.66 WHRWEMIBRFFGAZH TR
R flaw, AAGBRENZZBEALESHTS. TLRARCAEETTRT:
DRFRSESXREAR cDNA XERZUBRKARNEHEBRFF, fo 2) %A &
WMEFEUS A AFASHBIEANRENERER N B,

AKPH DNA FBFF b Al TR ERB: D MAEFEH DNA 43 X4 DNA
FFl; D% 4 8 DNA JF 5 DUIR 8 Fr iR 4 Bk 9 4% DNA,

LPRRBGTEF, 2 HEEL DNA RXER. DNA PRI EELEERE
BRERANT . EEEBANTER cDNA FRIELE. HERAEK cDNA B
FRIRRNGREGEAGHEEMAE oRNA FHTH R F, BRE RS %
Wik cDNA &, RIX oRNA 9 F R EH S AR RHER, ARNEETHE RS
%1% (Qiagene) . iz cDNA U b B ¥ #) H 3% (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989). XWRE B LGN cDNA UE, o Clontech A8 AR cDNA X &, ¥
HEERAREBENEARN, WERIHRATWHEEIE,

_7_...
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WHR BRI RN oDNA X EPHERZANER. XLFEAE (EFR
F): (1)DNA-DNA # DNA-RNA % %; DFSEESGRAHAHEL; GIAUEA
WHEBMEE 11.66 HEHEFRNHAT, ODBAIARFEASINELDFEEHY,
RERNERRLANEESAY. LRFIETER, WIS FERENA.

EEOR TP, REXFANBHRERARANIEERNEM B4R
B, HEKEZD 10 AER, BERED VABHER, EFRZED SO0 MEH
B, BEEED 100 MEEHR. Wi, RAGKEREE 2000 MEERINA,
BEHA 1000 MEBRZA. WAFAGBR4EERERRVANEBEFAE L
B LA RE DNA FRl. KAV EERSRA L BUATUAERSE.
DNA 4t YA iE TR MM H AR, RAERH (REHRE %,

EEWORFET, RNARHLHEM 11.66 XERANEOWTAR
P A Western lE, MM EZIRE, BB EKKM I (BLISA) %,

B F PCR # A ¥ # DNA/RNA # ¥ i (Saiki, et al. Science
1985;230: 1350-1354) WA R A TREAK AN XE. HFARREAEFFE
Aty cDNA B, 4% %4 RACE 7% (RACE — cDNA R ¥tk ¥ %), AT PCR &
EMATRERAXFAFNEILRAHIBERFIELELURAE, FTRERLS
FEA B, W AT vk fn a3 0 Bl ik Fo4E L33 69 DNA/RNA Jr B

W ERRBAANARANRE, REEMH ONA FBREHNZUERFFTRAYE
.7 3k o BB A48 40 & (Sanger et al. PNAS, 1977, 74: 5463-5467) M =.
XXZUERFANEZLTATLAUFEANESE. HTREL2 KN cONAFF, M
FERAH#T. AHEENEZSANATKEN cDNA F 7|, TSR ASKE cDNAF
7.

ARFUBREEERLENSIBERAER, URAXLVHNREREEN
ARBBREAE 11.66 REFFILEAFNIRFANFEIHR, URSELAFERF
ERRFFR S KO F iE.

ARH, BAAREBHEAK 11.66 WABTFRFFATHEANDEEKE, N
WRATARFRAZBFRYEARE. RiE “BK HAFHAR b HER
B, SEAE. BERE. HYARRS. RSV ERREPRAEE. BERR
ERHEERK. AXREVTEANBECHEECTIRT: EHEFRENET T7
2 oh F o %3k £1k (Rosenberg, et al. Gene, 1987, 56:125); HE'd izt @l
ik By pMSXND sk ik # 4K (Lee and Nathans, J Bio Chem. 263:3521,1988) fn

ERMERTRAGRBETHFRFENEKR. 82, REREFEANLHAR

_.....8_
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%, GHERFRERTUATHRATARARK. REAREKN - NEERER
BELSHERNELRE. BT FiLXEREFRETE.

AGBEBRARBBU A THRESCRDARARNAE 11.66 &
DNA R i BB R/ BMRAL AN RARK, XEFHQFEHRIEL DN K
A. DNA & REA. RN ELHHEAY (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989) . Ff
Ry DNA R TAREEARARKPHEYREHTL, UHES oRNA K. X
W RERA TFE: KBIFEN lac R trp BT NEEKN PL B
Fo FEHEE TR OV B BRI T, HSV R e B 50 F . Ak B SV40
EB#F. REFFEN LTRs ol —& B Jo oy W 360 ) 2k BRI 7 R A 4 B B OB 4
BEEFEETRANEHT. RABERAFERRRANEREECULRTR
AL TE, EREFEAEBTRIANLEAERSHY R+ TG 2N

. OMIBTE DNA RAMMAEAET, BYALH 10 2 300 AmE, A

FRATUMBRAFNE K. TENATFLEALHRE AR N ey 100 2 270
AREMH SV40 MBTF. EEMEKARN NS EEETURRRENE
F%.

WA, REBEGRMEE - MRENAABYFEEE, URRATEREHR
MHEEERNERRAER, PREEREAAN A RERSR. FEXANKU
REEEAEE CFP), RAFARAEHIFERATHERARS.

AFH - BERARS RS oABBELWRE/BIBRTH (BB
F.HETE) paRMFEER.

AR, BOARHBHELAE 11.66 WEIUTRASHUSHFRNESL
EATHAURESANFIEN, UHREAASBHRIELARARNERATRA

Fimm. RE “FIsp HESER, wAEER REGEEFXBER, ¥

BN REHLSREAR, AL hEK. REEATA: KBFE, &
BUR: SEERLEGEYIIRE; KEaRpRE, EHER; Raamw
B S2 &) SF9; shMmMly CHO. COS & Bowes REBARF.

AAZUFRE DNA BRI RS APTR DN FRWEE AR LEEZHRTA
AFBRBEARARBOHERERAT. YHFEAEHEU L ABHITER, R K

DNA MR AMBTERKAELNERIE, A CaCl, Rk AE, FANFRELRR

WA A, TRESNER NeCl,, WREE, HULLTHEFANTERAT.
UEF RN AY, THA D TR DNA S5k #RSRIIE, & WA

__9_
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My EwBEMES. LEL. BRERES.

B EHNEL DNA A, AAXRANEBTRFINTARRERETE
41t AR BB BLELE 11. 66 (Science, 1984; 224: 1431), —BRUAUT FR:

1. AREHNEBA ARABFEAH 11.66 AFHFR EERE), &
FAAHZEBEBNELARABERARLE I ECENTE L,

Q). ELENEREPEREEIHAR,

). NExRERERFLIE. dhFaR.

EHE (2) 7, REFANE AR, BRFAANBRETEESMNNE
WEEE EETHRIGMAKWAGTHARS. YFTAREKAELNSA
WEERE, AeEl T wEELRRLES D FRABNEST, RAKA
35k — Bout .

EFE (3) b, EASKTARTERA. RELARK LRE. Son3
mp s, WREEE, THALWEN. K¥NPLEREERERI AT ELH
FosEANEY. XEFERAFBHEARARFRpN. REFRaEENFF
BT EHWEMAE. BERRALE GFFE. BL. BERE. BF K
A, BES. HFHEN GERTE . RHEN. EFTXHREN. BRAME
# (HPLC) ot B R M AMEMBAR KR EFT ENEE.

LW E MUK ZLRORERA. RAAMEARNTEERATERRET,
Glde, TRFOERE. BAMRE. K75 REEEAE. BAHEFELE.

EEBAMT, BHRBHEABSE S RRER, A RHBREARRUIRNR. &
MAE M MR SF R R RIEN notif BB, IREFNHNRERERIRE
SBBMEFENL, oM FRWELERR, #T5LHEXNER.

KBV H WS LM 5 Th b b 5 R A A R F R Aok L, SRR
S P R LR RS AR M P AR . R K WA TS S KA A fugR R
AN EEEE, LRBESRNRFIFIGREARER TR ANSH L
motif WHKWERGIEREYE, NTSRZARBEFEL SIAMXRBELENR,
# 5 KA xR
ZARBELA KR

BRBELTERLTER: 1. nEIME/HTSIRE/ MRS ELE. BHRS
EmETRAREAREASGRAE TR EREAE (BULEEREEE), KK
B S TR G U I R R 4 A B Y T R W 9B T Am 2 Bh K AR S
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EARE, BEmIEXnaBoNS B TEALGE, IERBELTRE
ABLERATPNYE. ROFHWEFEL; 2. BOBETIREAKSEERE, #T
RHBRBAEANNHERERAA LR, FRLEABESGRANERSE 3. BAE
EFARERNBOERETESENELY, T EZAEWEHRAEAHESE,
FHMAERD; 4 BRBELIRLEEFRRAE, ARIET, ZRESMEE.

EURARMEATYREARTHZIEAENE, ATIFBEXRRNKAE:
—. REVGEE, SRELLEK. EFE

LAESE, WEHHE, YEEE, “EEFTE “THAR £
=, PFAE-LAEEMYR, BE. TK BEXE:

1. ZBERRXBESHERLTREWTRRAR &:
1) R ERRELEE: BRE, RIOBES;

2) TEMMmEARE: BEAE, KEE, BORBAE, AAWHFE (FAXKE
AF), BEAMUBERNESE, 42 BEE EREFYERER, FRIEVELLE,
AR REE (BRAR, YEETR, RERTR), B/XFAFE, AZ2%4R
(e FE N, HE. 2RNEFSE. ENHEREEE. EFHNEEE)
MREESE, RAE. HARBESRTYEEE, RAREF
3) WRFHBE: FREJAGARE, FREBIGERBES,

4) ERpEgE: HAHERR BMEHATR, BHEXE

2. BEMRRREATREOTRRLA:

MR, MW, SR, FERR (v-ARTH. S-26kk. £4BK) £
i, 1-BESRMMEER (LKF. BEHR. SEEEX. LKRIH). #Hi
Wkp (4K, HEEELE (F#8) WE (2]K) %

Hiik e B K B R R B
Wt fE, LRRMERIBER, X, AEX, FEX, RERSE

EREARWERAEER AL ZaR (0. 5, 48RA%H
FB M), &#FBDEFHIE (Bii), WEZE, NEH. WEE (s &
B) %;

FeRARMEATIRBELAEDBNES, ATFREARENLE, XK
ERFEELART:

—.  fepN-gb: MR, ERESF;

= WRAME: REAEEBRaNE. UE. SEHEEENEERL.

1. MBS EESER: BERR, BERREES, TREE (BRI, RALE

(o8}

in
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%), ERE, EHEASE (Fd. %), HA%EER (HTHE. B,
NFhEE. EaxfEiE. REE), KFXE RERES;
BUREARAFR (BHES) BEK: RFLENERERLR, M-
(Pelizaeus—Merzbach ) %, T /5 ik (Alexander )%, A3 W (Cockaynes)
GAHEE;

BEAEERS TP EEATNRARA, A AHBZBEEEEER
WIER, R#ATNHRIKFfEE.

FEditE A R ZE: VitA (REE. THA. FHEKRE) VIitE (£F.
FE. R, PLAEL. W438R4%), Vitk (BOEFI. VIL X. XZ),
VitD3 (JLEMER. RATEMRF. BEF) &,

B SR, RIRREERR (AR, RAEARMECIRE. BRILAHE
Vi) RARXRBE (RE. RrSamE. BHHE) F;

BRSO FHEAHF AU R, HPEwR. TRBROLATNERAT
AKLERTE®R, RERTEAREIFRTHRIN., DB EWFEHRE SR
WH R RAA e EAMAR: B/ ROoMERF (LBK A,), XAF
et (PGE,/PGF,), Witz (PCE,), FEWE R RBRKT%F,;

JE B B AR EAERR:

BEES LR LE (BREAMEN, I, IV, VEE)
ARLRZAGHREREL (FERROCHLY. BROERKEIALE, #
JIER#EERLY #2)

Fedst 4 FRZE (FLAR)

FEL[B] B AR 5% 7= 40 1 A B T e

JEF B ER: RS (B RUTRT A MEL GRS ), HEBESR
g8, BHAEFELE;

B EBMERMEL:

B REE LR ): B/ MEtE, DLAME, BRHA, GoREEE, B,
B AR R, AbECGHE. HE. BB, BeAESE

HAEFEEBER): AN, BLE, H/E04 CLHE. BE. BR), B/K
4 (AR, QLY. VIR, KENDER. 8. &3) %
WHME (BH. 2F): HEXTRYE, B5%;

b ER, KEBHERURZSRAERN, BIAPHHATERERTS
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FOERM T, Al fkY. HAERE. K5 REEa AR, BEHEFEL
%,

AXFLERTHALSYULTRE BAA) REEH EHRA) ARBBRM
£ 11.66 WA WY k. BAARGARHBRKEH 11. 66 ABEREEFA
Whth, MERANELRETSARIFERBAAXHELLEMNEE. A, &
ENMHEET, Rl alR ki ARBRHEH 11. 66 WHEH A 547
MAER BB AN 11.66 —REF. RENZHYRERER LM EERGRS.

AFHBBER 11. 66 WRANGEFRBOHEK. el TERGKEDH
KMMWE., ARBRPLEAH 11.66 WEANTUS AFHABRNEH 11. 66 £4F
HHREE, SEMHEEIRN T4, RRGUSRNERCAESERE KT
EEAWFLEE.

EmREARTANLEG T, TUBARARBAE 11.66 MANEWLH
Mgd, BRUELEWAABABRHAH 11,66 o Tk M8 EER NP
XBENEUETEREAA. FLRABRAAWHERY I, TURAHRENR
TR Tk fa k. 5 ARFBRMNEAH 11.66 E4NIRFTIHE
RESHARTREALNEEARE S TEMNYARNENSKEGRE. il
B, —AN T ABRB B A 11. 66 o THATHIL.

AEHRETRAEK, REFBR. T&4. 0093808 488 1F 4 508 N
EFEFAEETE, XBREATURS THRAGRE mBHEK. REALRHET 4
HABEBPEH 11.66 HELTHENHE, XEHGAFETIRT): XK
Hik., BEEHREK. Rk, 2EHAK. Fab F B fo Fab RZXEF £ W R B,

FEBRTAWAETRAARBBRHMEH 11.66 ERFHARIN (WER,
N, KBR%E) WHnBa, sMHEATHATREBEARRE, AERFIRTAK
ERE, SEARARMEAE 11.66 WERERANEARALECLTR FRER
A (Kohler and Milstein. Nature, 1975, 256:495-497), Z/EH R, A B-4AME
HABEA, BBV-RXBHAE. AAEZRFMEAFNTERESHKANE
WA EAHNEAL™ Morrison et al ,PNAS,1985,81:6851). WM E AW AT #
AR B AR (U.S. Pat No. 49467718 A FAFHMARHBRHABE 11.66 &
B 4% AR,

WARHBRNEE 11.66 WHETHATAZAKMEERY, BUERFR
iy A8 B BR 2B 11. 66.

5ARABHEAK 11.66 LANEFTEFELTHAAAERMCEFL, EAN
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GANTREXCESSA. XMEMEFENRETEN —REQGREIHTZ

ATHEaRy IR ESTES.

FARETATRIH44MAEAE - BABUSLEEZE. PARARHEAW
11.66 BEREHEREAATESAEIMNEL aREER, EXREY, 45
BE) (ML, —HBENFTFERARELKN N SPOP, Gk E R, &
Homg s, $EELSTHEL, ZRAXHABTHATRRARBRRA
B 11. 66 FadEay 4 1.

EEP PR ATHATFANRAR S ARARNAE 11.66 HXHKRK. £
FEUNBHFAETURBR ERARERE AT 11.66 B~ £ REHE.

ARUESEEEREARRARAHBHAH 11,66 KTHDBRBF %,
XK E RGBT RN, HAKE FISH MEfmikaile. KK Piel
HASERI R EEE 11,66 AT, TUAERBARABRHAH 11. 66 EEMKR
MNEEMAMA TORARBRM A 11. 66 RIFEAMNKR.

AR ERETHEKESN, Ao, FRTHHEN. LERGHTE
FHOR, FH#T SR BN ENRR YIRS, ESHEHTREIT.

REARHBRHEAE 11.66 WEIBFRLTATEHETEN. ZEBTH
RTEFEABETFARBBE O 11.66 WL RAREY/AERREAREN S
A, STRARMAY. S4HXEBTHRE R EFRE TRITATRER
ROARBBRM A 1166, NME AFEEHARDRN L0 11,66 FEiE. Aw,
~RERNARHRHBEHE 11.66 TUREEN. RATESHEIHRINASR
BB AE 11.66, BTE5THHRDES, BERZEF5AREN. ALELAN
XFEBRBAEATHAFARARABRMEAY 11.66 RARBFUREENKR. X
BFRENRABAROIRIRE. RS, BRREEXARSE. 2468 RE.
HMARBELETATHREARIRMER 11.66 I BFREBZHARN. HR
BERTCARABRPER 11.66 NEBEFBNELARIRANTETRLTLAX
W (Sambrook,et al.). BHEARDARARMAE 11.66 HEIHFRTEER
ARRATHRBEBHA.

SUERENALRBUANG T EEE: HILETRIEEINNEKAELR
B REGRNERIEARRE. SEEARRES AR EBTRINERT. B
BaRBbEaENE.

ol AZEIH R L E B 11, 66 mRNA B AL B8 (235 K X RNA fu DNA) DL R B
BERXRAWEEZ N, SWE oS RN BT RNA yBEH RNA T, #
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RN ERES T 5 EAWEE RNA B RN X EHTHRAWER. K X6y RNA

#1 DNA R ASBE W] | LA ML 4T RNA & DNA &R BARKE, pEHERBERLFES
RESREGEBRHNEARE, ZHEA. KX RNA o F TR 4% RNA & DNA
PEERS RN TRE., XA DNA BRI L ES2KEH RNA REMEFNTHT
. hTHOBBRYTFHREN, TAZMHF EXE#TEE, PEENNF
P, BEBEXANEEN AR RREESNKRTERR @R,

BEARBBRNLE 1.6 HFHEBRTHTSARARMEAR 11. 66 034
LERHNDE. BEOARMBHLAE 11.66 AR TATHANARARME
B 11.66 WERESFRERRREITARKBHEAE 11.66 HFHRE. R
ANRBEB AT 11,66 By DNA JF 5 ¥ A F = 76 A A A 2k 47 4 35 DU B A 3R 30 BRI
HE 11.66 WEXRA. HXBF AL Southern E#E, Northern B, K
Mx%g, XBFERFTEDEAFHEREAR, HANRAANEETAHLEER
B, XEUNEBTBRN—BLoRABTENEHEETEMMF Microarray) &
DNA B (XFH “RBEXE )L, ATFANALKPREANZRRA NP EE
P, AARFBBLAM 11. 66 4 5 5 4 47 RNA-JR 4B 8K B (RT-PCR) #44t
FHLTRAIARBBRHEE 11.66 WERTH.

BERAEHBNAE 11.66 EENRTLTATHOHARARTEAME 11. 66
RLER. ABBBRBEEH 11.66 RXNHMARMESEFHLAARTBRAER
B 11.66 DNA FFR ML B RE. B, k. EdhHeaETRYEE. THE
AP AR Southern AT . DNA FFI 4T, PCR R X MRE. &5,
RAEAARYHECHFL, B Northern Bk, Western B i 3% 7 6] # #
MEERALRE.

AEHAFAMLERLETLRENEN. ZFALBEREBUNELA
ReELlACEEATUERLAX. BN, RELERE6ALAAXANRE
frE., AE, REARPWETEFRFARE (FLS 58 G REKRFILHTH
FRERERLE. REREY, A THILFFSRBAXEEMXEK, £
FEHE S REWXUDNAFF| 2 FTREMKL.

M E 2, BEDNAK APCRE] Hr (£ #15-35bp), T UKFFIRMLTRE
ht. R, BXES| WA TPREXSELAARECRNEKEREGHE. RA
MLESHEHEFIIANASENREBMLSF LT HNA K.

o e & s PCRAE(E 3, RWINAEM B AA Rkt rE. &
AALSHWESERE M, AXXMUFE, TAA-4AREBEREERGTR
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RAEXHLE LR TLATE4. THTREERIME I E XU HE R
. ABTHRARD> AW REATR A LTS, ATHEREERRN
cDNAJE,

HCDNATL M 5 o M R B AR AT ARMR K FISH, TUE-NFREH
B AT R AR EM., BEARANWER, £ WVerma%, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York (1988).

— BRI H MR REREE, WFAEREALOYECERT
MEXHEHKEMABE. X BHHETHFHw, V.Mckusick, Mendelian
Inheritance in Man (¥ i 3% 5 Johns Hopkins University Welch Medical Library
BHER) . RETAREHLN, HEXFESLEEEAREEEE EHER
ZEEKE,

BE, ZENZERAABRANMKEAGODNMRERAFNER. WRE—
LR AN BERANAREARAERE, TRREAEETEE MR RAEKE,
MiZRETHEERARE. LBRERAABRME, BY¥SRELEITRARE
ok ey AL, fo AR5 K T L 3R 3 T oDNASF 7 B PCR T A4 U &y Bk &
RR. REINNYEFEAEEZCEARNOHES, BEATINES K
A e AR KB A cDNA, TILESOESOOMBAESR AR H = —H RE LK
BAEE B E L 20k T -NEE.

TUEXLZANEIK. SRHREAEEYY. BN, BRuAFHHANEE
EWEMEREASEER. XEREATURA. HEHEE. 8. X, B,
HBUREAINES. AeNALELAREGS RBAERANURTEHEHK
EHEAMBREAN., XLHALNTUEIGHR TRHFET.

FEPARBEA - NRSHEBOHERRANE, FEVPRA ML SH
AXVWHAAS MK, GRXERB -8, TUAHHE. EAIHEHRX
A BNBREENAFTABNRTERT, ARTFTRBE AL, EAKHE
BB REENNETEEAKRLER. B4, RRANZRTUSHEWBET 4L
LEMEEER.

HmE AT UNFENFREY, wEAIHH. BN BEN. LA,
ET. BARKAHLNRE. ARBBHEAK 11.66 DA BTH/ZEY
EthENENERSE. HATEXNOAEARNEAE 11.66 hEARAEEE
HBATHESEE, AN R, FRTHNRERERDEE L6,
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THRMERFHAXLANAARELET R, WA TFREHHERFS T
REHRLARHE.

1R AL P AR M 11, 667 37-833% 34/ E F B o 55 ) 3R MOTIF 8y
SEBFFEFERLEE. EFFFRAFRHBRHAKIL 66, THFIIZEN
BMOTIF, M AXBREFNAFIAALFHAERET, HUAERA v

B2 ADEHWAR BRI EAE 11,66 by RAHBAKE A & % E (SDS-PAGE).
11.66kDa Y EERWATE. FLAHBEAIETHREFOLT.

THEESRELKEA, #—FHRAZH, NEMRL, XLLEARNATFHAK
EETAEFRAKZANEE. THZEAPREARKEI NIRRT E, &Y
YA Sambrook A, HFXE: EKZEFM New York: Cold Spring
Harbor Laboratory Press, 1989) ¥ Bk My4&fF, BikfE i) d AT A DLA & 1.

LHEA 1. AR BB A 11. 66 WL

FRuRB I/ &/ — P RBRARERNA, AQuik mRNA Isolation Kit
(Qiegene A &) MERNAF 4 Epoly (A) mRNA. 2ug poly(A) mRNAZ I % XK
R.CDNA, I Smart cDNAW [EEM A (M EClontech) ¥ cDNAK B E 1] 36 N\ 2| pBSK (+)
#4k (Clontech A B =) M £ mEML A L, ¥ DHS o, 4HE A K cDNA E. HiDye
terminate cycle reaction sequencing kit (Perkin-Elmer/M& 7 &) #F0ABI 377H
P (Perkin-Elmer/A &) FZ i A LB 5 F03 RIGHGF 7). ¥ 2 8y cDNAJF
7| 5 B A 89/ 3L DNAJF 5| 3 48 E ( Genebank Y¥EAT L, R A A & — N3 £2898503
HcDNAJF 7 4§ B9DNA, & B — % 7 5| 0 2% 52 e BT & MU 48 N\ cDNA | BL st AT X
M., HREVW, 2898g03 M EFr& a4 K cDNAY 1320bp (#mSeq ID NO: 1577 ) ,
M 188bpE 508bpA —AN264bpthy T M FIEAESR (ORF) , R —AFHWE B K (Seq
ID NO: 27 % ) . BATH L E® 4 K pBS-2898g03, REWEARAELNARHR
BLEmELL. 66,

SHEA12:  cDNA FREE By S AT
UREFHARABHEAHILGCHFAREGENEGFT, FAGCCHEH

profile scanf JF (Basiclocal Alignment search tool) [Altschul, SFet al. J. Mol.
Biol. 1990; 215:403-10]1, ZEprositeS ¥ J|HEATENB L. KR AMWAZRH
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B A1 665 £AHMTIFAR R, HFELRFTHEHL, RAEEN0.21, "ok
11.12; BMEA410.27,

LHEH3: FRT-PCRA R HEGARARH 1. 660 H

B B J 48 B % RNA K A B, Bloligo—dT X 5| 4 #E 4T 3 # X K B 4 B cDNA, Al
Qiagene By XA & 4ih)E, A T 5 5l H #H1TPCRY 3.

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

Primer2:  5-ATAAAATTTTTGAATTTATGTTCAA-3  (SEQ ID NO: 4)

Primerl ¥ fL-FSBQ ID NO: 1B95 3k & 1op 4614 I 1 F 5U;

Primer2 3 SBQ ID NO: 1%y A 3’3 K 19 F 7.

PR R 7ESOu 189 KRR A A 50mmol/L KCI, 10mmol/L Tris-
Cl, (pHS. 5), 1. 5mmol/L MgCl,, 200 umol/L dNTP, 10pmol®|#y, 1U#yTaq DNAR & B
(Clontech/A 8] A= #h) . ZEPE9600R DNARLE IR {X (Perkin-Elmer/A &) LT 7| &K
Ri25/NJE HH: 94°C 30sec; 55°C 30sec; 72°C 2min, ZERT-PCRE{[E] % B -actin
R AR R G A AR, ¥ W A QIAGENA A R A &4k, ATAXE
RHEHE P pCREAR L (InvitrogenAE] = 5 ) . DNAF 5 44T & Rk B PCR = 4
DNAJF 7 5 SEQ ID NO: 1J7 R #71-1320bp KA 40 H .

LM 4: Northern BIEEESIT AR BRI AEE11. 665 F oy R k!

J — %5k B A RNA [Anal. Biochem 1987, 162,156-159]1. #iE A EBR LR
BER-E MR, HAMERABRN-25SMTRES, 0. 2MZ B4 (pH4. 0) X4
BHTHE, WANIBEROER ML/ SERARG-FAE (49: 1), BEEHC.
WHAHE, WMARFEE (0.8485) FHBREWE B IRNATIE. #1752 #YRNATL
TN Bk, TRIABTFAP, F20ug RNA, E£4A20aM 3- (N-FofR ) FHE
B (pH7.0) -SmMZ.Bi4y—1mM EDTA-2. 2MFF BEAh 1. Q%SRS ME e B E 4TIk, RE#
BEMBRAEEHE L. A o—"P JdATPE S FEA 5| 41 3% Bl & PR 1D WY DNASR 4t . PT A
BYDNABR 4T A LT RAWPCRY M AR BB A H11. 6645 % X 7 7 (188bp E
508bp) . M32P-ERIDHYE4T (42 x 105com/ml ) 548 TRNAWABAEERE B
W F 42002 R RE, HEKAAE50%F BrE-250M KH,PO, ( pH7.4) -5 x SSC-5 x
Denhardt’s A #1200 p g/ml & EDNA. A2 )5, Y IRBEAT x SSC-0. 1%SDSH F55°C
% 30min. &5, M Phosphor Imager#HfToifod E.
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LRSS BELAAEHBBARLL 66 ERAARE. 2 E ML

MABESEQ ID NO: 1#E 1 RWRGRFF, #itd —x&5ruy 5w, K7l
N

Primer3: 5'—CCCCATATGATGCTCTGTCACCTTCAAAGGATGG—3 (Seq ID No: §5)

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

7 BB 4 8 5 3 0 Bl & A Nde T fuBamHI BG4 &, KB 2814 B 093 H 5 s fu
33Oy 4 AL P 5, NdelfuBamHIB§4 (i & A6 5 T & 35 # 4K K pET 28b (+) (Novageni
# = B, Cat.No.69865.3) LB M AWEM K. U&H LK H oy & HEwpBS-
2898g03 K Ry MAR, HATPCREBI. PCREBL A4 BEM50 0 144 pBS-2898g03
¥ 10pg. B A Primer-3fuPrimer-44 %! % 10pmol . Advantage polymerase Mix
(ClontechA & &) 1ul. HESHK: 94°C 20s,60°C 30s, 68°C 2 min, F254NF
3K, FAINdelfuBamHIA %)t 38 7= 4 fo Ji #rpET-28 (+) #4T W B, -2 ELA Fr B,
EFT4REMER, SEFWRLARMS AR AEDS o, EEFREE (£
WHE30 pg/ml) WLBEHUERRAE, AEEPCRY HHAEMIRE, FHTNF.
Btk 5 A9 K (pET-2898g03) ARLE W EARKEELABITE
BL21 (DE3) plySs (Novagen M8 = ). & FHER (LRE30 ug/nl) WLBHE K
FF, FEWBL21 (pET-2898g03) EITCHEFEXMBKAKM, MANIPTCELRE
lmmol/L, S&ERHRSAE. BOKERER, 2EFEHE, BOKELE, AkES
AN BB (6His-Tag) &AWy Ef B H4His. Bind Quick Cartridge (Novagen/h &
PR BATEAN, BR THLNENES AR EAM1. 66. £SDS-PAGER ¥,
FE11. 66kDa 0188 — ¥ — WA Y (H2) . #iZ&¥ ¥ % ZPVDFE L FEdams X AR %
BHAN-BERBF R, & RN-SR1SAE B 5SEQ ID NO: 27 7 N-Sg 1SN B &
BERETLMM.

SEHF6 TARABM AL 66501 m < &

A& KERN (PEARFR) AR TRARABRKEATRELL 66457 M0 5 K

NH2-Met-Leu—Cys-His-Leu—Gln-Arg-Met-Val-Ser-Glu—Gin-Cys—His—Leu-COOH
(SEQ ID NO: 7)., ¥ MAF EREFEmFNKAEOREHRES, TSN
Avrameas, et al. Immunochemistry,1969;6:43. Fémg L i EE A Z KL &M in
AR KENEERAE, BAFRALEZEAZREA AN TA REH KER mE
Sk —k. RABIS pg/uld nHEEE S RESWEB N ERMELISA Z %1
WP AR EE. FEAA-Sepharose AW R AL FF L EE 6. HER
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# & T HALMIE LB SepharosedBAE L, B EMBEATENEIeCH 0 F £ KK,
$ B FRE TR AL RS R S AR M1 665 4.

EHE T ARV EBERE BAER B NAA

MEERHH S BB TRt ENEGTRA BAFLXRGH S T ENA
%, WHIEKHTERARARFNEEARRFEALHEEAR cDNA SUERR N
EFHEFAHREANERFRFIAMREERNZZERTFS, #t—FETH
BHEHARAUEXL AN SR EFRFFREFARENEZREFRFAEEL A AR RELAR
HETHERERERY.

ALHH W EHRARL AN B SBQ ID NO: 1 kit HeEwEMEF
WA BRAERES, FARBAR T RLAE - LEGSTRESHRRAN FHE
BEFBRERBRNEIMERTT. BERR T EAER S PEE. Southern A%,
Northern WA T %, ENBRAFUN I HFBRERECERE LEE
A EYSREX. XEMANSRE: BT HENREEEATERIN
BABEWABTHLEE, UERBELHSNESREA LB AR B ERERE S
EWpiif, REFARIARSERLESHRREANALSE, FREFEHRI SR
BRMER, REFBZE, AXX AR R-Z7 GBS RIrE. XZHEANA
BREBENEEAS (PRERREMRENEE), UEXAXTFREBEKARRE
BREBEEENEE. ALEARANTH4HAERL F-EB4RTL5KKWNS
Mi#% SEQ ID NO: 1 MERENNELFERAFB; F-XFH4EHLEERXAW
£ 48 SEQ ID NO: 1 MEREAMERE B A B, ARZHH) AL PR
BLBEEEREL, AREEENGREAET, F-XR45HRNRIFRN
REMAEUARE.

—.  HETHHHA

MAKWH B SEQ ID NO: 1 #HBEMFHABRAELRIRSY, L#

BUTEMNATEL R FE:

, BAAMMESTEE N 18-50 MEHR;

, GC&HEN 30%-70%, AT k455 bk 44 20 A

, WAL E A KR

, BAULAHNTHREANERSY, REZ-SETEINFALT, BEREN
HEH DN EREEFFIXE (B SEQ ID NO: 1) f v EaWEEAFF X
REAXH#TRBEELE, FHERFPTREHNFEEAT %A FED 15

B L N
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# = AAM AmSss ARAn an

ANESERERSNERA, WNZMEFEH —BRELR ZEA;
5, MUBHRETRARTIEEREANEORSG BN —FHERAE.

SR A7\ AT B B A B LT AN R4

#4t 1 (probel), BFH— X4, & SEQ ID NO: 1 WEEH B E 2R ER
B3 (41Nt) :

5'-TGTCGCAATCTCTCTTGTCATTTTGCTTATTTGAACCTTAT-3' ( SEQ ID NO: 8)

#4t 2 (probe2), BTH# K4, YT SEQ ID No: 1 WRAE T BHHAE

AR B EBEREFF (41Nt )
5'-TGTCGCAATCTCTCTTGTCAGTTTGCTTATTTGAACCTTAT-3" (SEQ ID NO: 9)

EUTREKLE S RAEXGRCRIEGERARAREES T EiFH5E OR:
DNA PROBES  G.H.Keller;M.M. Manak; Stockton Press, 1989 (USA) L X E ¥ A W4
FRELHFMELHEL (O TFRELHFHD (1998 £ M) (XIFBHFERF
#F, M BmRit.

& A&

1, M2k kIR 4 48 o 3R B DNA

B 1) USRI FHBEANEEFALBNREREABRARR L ZH A
(PBS) WP, AENRFARAIKEASARADR. BEFNAFHEAFEH. 2)
Bl 1000g BOHIREAA 10 o4h. 3) AASEZWA (0.25m0l/L FEHE; 25mmol /L
Tris-HCL, pH7. 5; 25mmol/LnaCl; 25mmol/L MgCl,) &FHKE (A% 10ml/g). 4)
EACRAESFORBUARARELER, EFHLH TR, 5) 1000g H 10
4. 6) AERMIIE (F 0. 1g RWHLHE R 1-5n1), FHPL 1000g HX 10
aee. 7)) ARREARERNE (£0. 1g RVALER M Inl), REEUTHE
B R E.

2, DNA By KB43R %

B 1) A 1-10ml % PBS ¥ 40AE, 1000g T 10 4-4h, 2) BB AR
ERW VLR EME (1x10° M /nl) RO NF 100ul REZFHK. 3) An SDS EL
WEX 1% WmRAETREARZAE SIS EEMANAMEIEY, BRTRLBEK
W ER SR T DLBERE, FREME TR, X - KEHEL10 SRR E, 4) o
B EEEK ZA4ORE 200ug/ml. 5) S0CRIBRRM 1 /Mt AE 37°C RRFLEHR. 6)
FEARBER: A4 FRBE (25 24: 1) thiR, AABOYEFHEL 10 o4,
WHNEENE, FUNEFHTEC. 7) BABEHEFTE. 8) AEEBEH:
FXE (24: 1) #h#E, B 1004, 9) B INAW KBRS ZHE. ABHTIN
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B9 &4k fo 7B VIR .
3, DNA By &itbfn 2B

HB: 1) % 1/10 448 2mol /L BEBR 4 o 2 BRI 100% 7,88 fu 2| DNA AL+,
WA, 7E-200C KB 1 AR ERR. 2) B0 1004, 3) MR EEREIN 8.
4) B 70%4 7.8 500ul $ITE, BN S . 5) MR ERE L 8. A 500ul
HTBARTIE, B 5 44, 6) MRERAEZE, REERAKLLEERE
RAEZBRR., TR 10-15 44, UERTEILBELX. 2RFEHENRRELT
B, TR BB EHBM. 7)) BUMES TE R AKER DNA VIR, MERERG R
ok, ERERE R TR, BAZE DNA QBB & 1-5x10° AT RIRAKY
e 1ul,

UTH# 8-13 FBAH T, AR H75 30, FUTHEEHRTE 4 PR,
8) 4 RNA B§ A fn 3| DNA 3+, Z3RE 4 100ug/ml, 37°C fRiE 30 o-#h. 9) fmA
SDS FuE LBk K, #REHFIH 0. 5%fe 100ug/ml, 37°C 4RiE 30 44k, 10) AFHK
FeyXE: £4: FA®E (25 24: 1) hRA A, FO 10 54, 11) MOB Y
XA, REABHES: REABE (24: 1) EFHR, T 10 o046, 12) MOHBH
A, Ar 1/10 kA 2mol/L MR 2.5 RARA LB, BAYE-20C 1 /e, 13)
B OTO%ZBER 10057 B kilE, ZATER, AR, FREE -6 FR. 14)
T Aggo F0 Aggo AAET DNA B9 E R &R . 15) R B HFHT-20°C,
FERE B ] &

1) B 4x2 KBS AMYHBAAEEME (NC ), AHEERL LRBFE RN
ERNY, §B4EWH NC B, WEARTNZRI Ry 45 A& EE &4
BEAGRE .

2) REEAEA IS HA, ATHBEL, EZEPET.

3) BFR#A 0.1mol/LNaOH, 1.5mol/LNaCl By3845E 5 o4 (FW%), WTE
F#E¥A 0.5mol/L Tris-HCI1 (pH7.0), 3mol/LNaCl M4 E 5 24 (WKR),
F.
4) X FF4EET, UBELF, 60-80°C LZE T8 2 /.

HA AR L
1) 3u 1Probe (0.10D/10p 1), AmX 2 pulKinase B H, 8-10 uCi y—*2P-dATP+2U
Kinase, WUAPmZELEF 201,

2) 37C {&if 2 /DB,

3) i 1/5 AR R 7 A (BPB),
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4) 1 Sephadex G-50 #f.
5) Z4 YP-Probe W WA B KEL — ¥ (F A Monitor Y ),
6) 5 ®/%, WHE10-15%.
T) AR R ELRE
8) &3t — ity B HE B0 4 BT B & B ¥P-Probe (8 — i i By—""P-dATP ).
MaEX
WARBEE TERSH, A 3-10ng F4 XA (10xDenhardt’s; 6xSSC, 0. Img/ml
CT DNA (/N4-BERRDNA). ), HIFL{ DG, 68°C KB 2 /MEt.
X .
KEESEE—A, MAHETHTES, HEROFE, 42°C KEBEIA.
HRE:
R P
1) BUB B AR FHARE.
2) 2xSSC, 0.1%SDS w1, 40°C ¥ 15 0%k (2 3K).
3) 0.1xSSC, 0.1%SDS ®1, 40°C ¥ 15 2% (2 3K).
4) 0.1xSSC, 0.1%SDS &, 55°C ¥ 30 44k (2% ), ZilugTF.
1 55 B o R
1) BUB B R FHIHEE.
2) 2xSSC, 0.1%SDS &, 37°C ¥ 15 2% (2 k).
3) 0.1xSSC, 0.1%SDS ¥, 37°C ¥ 15 o4 (2 % ).
4) 0.1xSSC, 0.1%SDS ¥, 40°C % 15 -4k (2 3%k), ZFEET.

B E®:
=70°C, X—X @ B¥ (FEH uEARSE 24 & DA 5T 58 55 1 € ).
LR LR

ARGBEREAEABTHRXIE, MERIRA XA EBERA
R B, TORAEEE AT AT R S, TR ) AR URE
BT B — AR AR AR ERE, BT AR 1 S ERAT AR
WA B ERETR AL FHEFERER KA,
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(1) — 41z &

G RALH: ARBBHAHEIL 66 XREFEF 7
GiDF7HE:9

(2) SEQ ID NO: 1#445 ¥
() 7 5 44 -

(A ¥ JE: 1320bp

BYXR: H®

C) M. N4e

D EEH: &k

(ii) AF XA cDNA
(xi) F #|##k: SEQ ID NO: 1:
1 AGAACAAAAAAAAAGTATTTAAAAAAAACTAAAAAGTTTATTTTATCCTGCTCCCACCCA

61 CTTCTAGTTCTTGACTTATATCTTTATTGTCTGAGCAGATAGCTTTTTCATACTATACTC
121 TGTCTAATATAGCCATCATTTCATGATGATCCACCATCGGATAGAATTTGTGTGACCACT
181 ATTTCTTATGTCGCAATCTCTCTTGTCATTTTGGTTATTTGAACCTTATTCTCTGTTAGA
241 TTCCTCGAGTTGCTCACAGGAACTTTTATTTTTATTTTTTATTTCTTTTGTTTTTGAGAT
301 GGAGACTCACTCTCTTTTTGCCCATGCTGGAGTGCAATGGCATGATCTCGGCTCACTGCA
361 ACCTCCACCTCCCAGGTTCAAGCGATTCTCCTACCTCAGCCTCCCAGGTAGCTGGGATTA
421 CAGGTGCGGACCACTACAGCTGGCTAATTTTTGTATTTTTTGGAGATGGGGTTTCACCAT
481 GTTGGCCAGGCTGOTCTCAAACTCCTCACCTCAGGTCCTCACAGGAACATTTTATTGAGC
541 TCTTGTATGTTGAAAGGAGTTGGTCATAGTCTTTATATTTCTCACATTGTCTTTTTATTA
601 GTATCTTAAGTATATTACTGCATTTTCTCTTGGCATAAACTATAGCAATGAAAAAAATCT
661 AAGGACAGTCTAATTTTCTTTCTCTTATGGTGTACCTGCTCAATTTTTGCTCGGGTGATA
721 AAACAGTTTTTTTAATGTTTGTTTTTAAAGTCTGGTATTTTTTACTAGAATGTCTCTTCT
781 TGGTGTTGGTCATTTGGATTTGGTTTTTCCAGGTTTGATGTATTATTCAAATACAAATTT
841 TAAGTTTTGTTTACATTTTAATTTGTGGAAAGTTCTGTGGATGTTTGGTTTGTTTGTGCT

901 TATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTCTGTATGTCTTCCATTCCATTATTT

29
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961
1021
1081
1141
1201
1261

16
31
46
61
76
91
106

EE X R )

-®

IR LR ]

- L)

~n .

TCCCATTATTTTGGTTTTTACTTTGTTTTTGTTTTTTTTCCAATGTGGAATTTCACTATA
TATGTGTTAGATCACTTTGTCTGTTACTTTTTTTAATAATACCTTTTTATTTAGTTTATC
TAAAAAATTGATGTAAGTAAAACATATAAACCAAAAATTACTCATAATAAAGTTTAAGGT
TCAATGAATTGGATGTTGAATAAGTAATATCTGGATTAAGAAATCTAAATTTCAGAGTCT
CAGTAACCCAGTAGCTCCAATTTACATTTATCCAATCACCAACATTGCCAAAAGTTATAC
AGCATCCTGTGTTTTATTTATTTAAAAAAAAAAAAAACATGTCGGCCGCCTCGGCCTATG

(3)SEQ ID NO: 28413 &.:

Met
Leu
Phe
His
Pro
Trp
Phe

Ser

Ser
Leu
Ile
Ala
Pro
Asp
Trp

Gln
Asp
Ser
Gly
Arg
Tyr
Arg

(1) ¥ 5 44 :
(A) ¥ 106828
B) XA AX®
D FwEHEH: 4
(D 2FEE: 2K
(xi) FF #|#34: SEQ ID NO: 2:

Ser
Ser
Phe
Val
Phe
Arg
Trp

Leu
Ser
Val
Gln
Lys
Cys
Gly

(4) SEQ ID NO: 3ty 18 &

(1) Fr 5 4 4E

WEE: 248 %
B XA H®

C M. 24

D) LM &%
(i) aTFXA:. EUER
(xi) F 5| {k: SEQ ID NO: 3:

AGAACAAAAAAAAAGTATTTAAAA

Leu
Ser
Phe
Trp
Arg
Gly
Phe

Ser
Cys
Glu
His
Phe
Pro

Thr

Phe
Ser
Met
Asp
Ser
Leu

Met

T1"p
Gln
Glu
Leu
Tyr
Gln

Leu

Leu
Glu
Thr
Gly
Leu
Leu

Ala

Phe
Leu
His
Ser
Ser
Ala
Arg

Glu
Leu
Ser
Leu
Leu
Asn

Leu

Pro
Phe
Leu
Gln
Pro
Phe
Val

Tyr
Leu
Phe
Pro
Gly
Cys

Ser

Ser
Phe
Ala
Pro
Ser
Ile

Asn

24

30



10

15

20

25

30

(5)SBQ ID NO: 4&41% &
(i) FF 548 4E
W) KE: 248 %
(B) XH: B®
C) 4. 24
D) ¥4 &M &t
(DATFHE: ERE®
(xi) FH(H##: SEQ ID NO: 4:
CATAGGCCGAGGCGGCCGACATGT

(6)SEQ ID NO: SHyfZ &
(i) F 554
A KE: 33EE
BYXHE: ¥®
© M. ¥4
D) w3 & Lt
(D4 FXA: EE¥R
(xi) FH #£: SEQ ID NO : 5:
CCCCATATGATGTCGCAATCTCTCTTGTCATTT

(7)SEQ ID NO: 6HyE &
(1) FF 7 f¢4E
AWk E: 33w
B XA: H®R
C©#M: =i
D) #EHEH: S
(iDHTXA: EUHER
(xi) FF 5| #38: SEQ ID NO : 6:
CATGGATCCTCAGGAGTTTGAGACCAGCCTGGC

(8)SEQ ID NO: 7#41g K.

LA B BN ]

33

33

24

31
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(i) & 7| 454

WEE: ISANEEB

B) XA HXER

D) | EH: L

(D) 2FEE: 2K
(x1) FF 5 #3R: SEQ ID NO: 7:

Met-Ser—Gln—-Ser-Leu-Leu—-Ser—Phe-Trp—Leu-Phe-Glu-Pro-Tyr-Ser

(9) SEQ ID NO: 88412 &
(1) F 5 434
AW kE: a1\
B) XA B®&
C) M. 24
D 3wIEH: L&t
(DHFEN. EUEFR
(xi) FH|H#EH: SEQ ID NO : 8:
TGTCGCAATCTCTCTTGTCATTITGGTTATTTGAACCTTAT

(10)SEQ ID NO: 9HyfE &
(i) JF 7 4% 4E
A ¥ E: a1ms
(B) XA B®
C) M. 24
D) &M St
((DA4FRE: EBHR
(xi) P 5| 4%3£: SEQ ID NO : 9:
TGTCGCAATCTCTCTTGTCAGTTTGGTTATTTGAACCTTAT

32

15

41

41
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19 SSSCSQELLFLFFISFVFEMETHSLFAHAGVQWHDLGSLQPPPPRFKRFS 68

AU R I N N PO A A A N ||
1 AVAAAQSGMSIALLSKVPVKRSHSVAAQGG.INAAVGNSHEDDSDWBLFD 49

69 YLS 71

56 TVS 52

A 1

& 2
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