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1. — Mo EHEk-E6R2%E A ESERTESORCIIZ 64, HFEETERS
A: SEQ ID NO:2 R FMVEEBFFIN LK. RALZRAEHEF B, XN RHT
A4,
2. AR ERIARNEZR, HBEAETHRER. XA RTEDNALR
PRI R A LS SEQ ID NO: 2 i th & F 7 & 2 95y AH F (.
3. WARFIER 2R EIR, HBEAETELAHA SEQ ID NO: 2 fi iy A £
BT £ K.
4, — WL ENAHETR, HREETFHARAZU T RO GHE T4 Foh—F:

(a) A EA SEQ ID NO: 2 i R X BF I EMBE A B, £UH. T4

M EHHER;

b) EZHE®R, (a) AN S B H®; =

() 5 (a) Bl (b)) AED TO%HHFEI W £ M F .
S5 WHMERIFTRANEIBER, ARMEETHRZY T RE S5 KA SEQ

ID NO: 2 T FRAERFFINZHHER,

6. WHANERIFTRENEZUHTR, KBEAEETFHRZUHRNWF 544 SEQID
NO: 1 & 303-677 & /& 5|3 SEQ ID NO: 1 ¥ 1-1714 X &y ).
7. —HEANFEEBRHFRNELARE, HHEETERBERAEK 4-6 P {E
—HANERFREZBREBRERN. RERERARARERWET RGN EHHEK.
8. —MEFNRLUHRNBRE IR LE o, EBREETFTERELE TT5
—ME

(a) ABFERTHEANEARBE MR TN EEHE; K

() ARFER -6 PHE-RANERFASIBTRELRETHE M.
9, —MEHELEE BRI E KT ORCIL3. 64 FEM S N4 & F %, Hi&
MEETHRF FEHE:

(a) ERAEH LRI EAKRTA ORCA13. 64 £4T, HHRMFEK 8 F
W TR E AR

(o) AEFMFo-BHRAEH LRI EAEKTEH ORCAL3. 64 B £ K.
10, —MESEFRELANE B ETHFANBRG S A6 REFNEESE
T Hk ORC413. 64 4% R & & K.
11, —XBERRFAPTERBEUER LMY, EBHEETENEMM. {23,
BB E B LRI E SR TEAL ORCAL3. 64 hFE L&,
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12, WwACRIER 11 ke, HHAEATER SEQ ID NO: 1 R Ry
BB B ROUF B

13, —FMACRER 11 FrRfe A, HBEETHACEDH TR LH
ARAE IR B E SR A ORCA13. 64 FE4RAY . (RSN H T %

14, —F AW 5 AR B R 1-3 & 81 — HOR ERFTR £ BOR X 89 R 30K 2 =&
Mk, REEETHOERMNF RS RO RAE, RARNTRL Z RN EE,
HERMNEEEBRPIIRNARSRERLERFREREANLERE R,

15, oA A ER 13 FME—RAERFRERGEA, HFEETEEATH
B4 B AR EE AR TR ORCA13. 64 M BH . BE R, HHARWEA,; R
HHTHREXEBLER,

16, ARFE R 4-6 P E—RAERFTAGERLTHEH, AHFEETEHE
KB A TR MR, REENESH TRIRE, HFATHEEES
=5 .

17, WARFER1-6 R 11 FOE-—RANERFRAOER. FHFRILEUH
R, REMETHARRSZK. 2HERIEELS. HPA . #5050 20 H A
MEAHRNESHF LTETHREERFEADH BT ELMNRERANELS
R EH ORC413. 64 REAXMRKNANLA M.

18, WA ERK 1-6 L 11 PHE—BAERFTRUEZRK. FHRHARIMEDHNE
A, REMEETRARRSK. 2REBRRAEDRER THRT oS EE, LK
W, HIVE MG RERRMERRENGY.
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—FF Y Z R —— H R ARB R L AR T H ORC413. 64 FRHIXM £ KW 5
% H B

AEARTEPEAGHE, HEMH, RXAHRT -MHFHEHR——E#
R4 IR A AR T IE ORCA13. 64, LIRS ey £ B HBF Al &% 9T 3
R EBHBRI S KB &FEMmER.

REEEFRBFAGRXENT SR LSRR HIRAEH. X BREME
BERE-BRFPEFT, BEH-—HLTRLZ5EK——RBRFEZAEK (0RC)
% (Bell, S. P., and Stillman, B., 1992; Difftey, J. F., and cocker, J.
H., 1992; Bell, S.P., Kobayashi, R. et al., 1993) . Bi## ORC £ &1k &
AEETHERAMGANE L, AR EREY £ KR FHOLT D HR
4> (Kobayashi, R. et al., 1993; Bell, S. P., Mitchell, J. et al., 1995) .

FEHBEANALES, RCESGEKETRENPERNTRELENEARNHE AP,
#5 DNA &5 47 —# (Bell, S. P., and Stillman, B., 1992; Diffley, J. F.,
and cocker, J. H., 1992) , }HILTUEN -5 DNA Z RV EHXHEE
REREWNTE.

ORCA MY FF A PR AE AL T — K KN 436 MEAABAENEYG, EAHWHT
B4 45KDa, BHREET Met ELM A —B& 126 MITF BN ERFN S
FF5|. ORCA BEABMFHFIE 67— 1308 LH MNP &2, HFHEH
# G-X-X-G-X-G-K-T (Koonin, E. V., 1993) . ORC4 5 Cdc18/0RC1 F & %Y1 #
X, BRA-LPFEHNTE L, BWORCAFATFTHEAALTNMERLELSEEK.
Cdc18 fuw ORC1 Z H| By HF] MM EmE — &

SEqrR W, ORCA B9 mRNA K P EAEMA MKW I AN R LRFEFERXLANEE,
HzAE, ORCA BN RAAKFEENERAMIET B ELRRFEZFE.

ORC & & 4 & 5| DNA L% A ATP, Bl st v B 4 ATP B &y 75 M£(Bell, S. P.,
and Stillman, B., 1992; Klemm, R. D., Austin, R. J. et al., 1997) . X
WERA, ATPHAFAREHREONLEGHEARLEZENEZRAIBRN—NEE
PR,

A WA KB, FEE BEKE . PMA+#Y Bov304 40 ik . LPS+Hy Ecv304
AR BT E . EE R A4 40H 1024NC. Fibroblast, 44 B F#| %, 1024NT.

......_1_
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JER R fo K FE-F R, 1013HT. JER R fo R A A K H FR#, 1013HC. BRE
WHEMKEMET. BAES. BME. FFE. FEatk. BE. BE. TR
B.ERE.RITEP,. RAEVN SR RLES 6 RE VA E 64T X ORCY
MR REIERRM, A oK TaEMN, RXARGE A EGRENHNE
&K TF 3L ORC413. 64,

BT bR E AL R ESETEIR ORCALZ. 64 O ER T AR S RAE
BEETBESYVAEESRTRETERLN, THHEXLATIRFITRAENE
E, BAS T S EL T EL S R U BNERRBRANESAR TR
ORC413.64 F ¥, HHIRETRXMEANEERT. HEHNRLAINELKT
# ORC413. 64 BERDEAAN S B AA TR EZEO AR REMRBRETHHE
FIRETRAMR, XMBETREEAFEE I RO f/BETHeEa, By
EHEALDNAZEFEEN.

KEHH - NEHNERRELBNFNERK——ERRERANEESERTEE
ORC413.64 LR HE R B. XM FiT4y.

REFHE —NERNRERERDZLRNEEEFR.

RN Z —NENRER ARG ER LB R Z SR T A ORC413. 64 1
ZHEBRNELA KR,

FEPHE - NEHERBSFRDEHRE VA E SR EZ ORC413. 64 By
AHMHEBRWEAETEAE A,

REPHZ - NEHRRGE T HGARHE ARG E SR ORC413. 64 By 7
V.

REHHE - NENERBUNRRZTHNER ——EHRBERNESERTE
ORC413. 64 th $i4k.

KRN F—NENERRTHNAREAZK ——ER BB RNESARTE
ORC413. 64 Wy Bl tL &4 . M. B A . WHA.

AEPEHE —MNEHERRELSWIEITE S SR IRE HE AT ORC413. 64
B R BT

BAEHS R —FrBHEK, ZEKEARN, ©a42: BHA SEQ ID No. 2
BRBFFINER. REFRTHETER. EWEERBERTEY. REH, ZEK
A F.A SEQ ID NO: 2 & EBRFFIHZ K.

KEPASR-—MPBHELER, CEEEE TAN —FEZEFRTF IS

_2___
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(a) 44 %5 BLASEQ 1D No. 28 KM F It % K th £ 4 ##;

M E5EBER Q) EINEHER,;

E5@BEOGHEBEFRFINAEAZELINEERN LM TR,

Ffe#, ZZUEBNFFIZSLE TAN—F: (a) B#F SEQ ID NO: 1 #
303-677 fLB9 B 7, Fo (b) A4 SEQ ID NO: 1 # 1-1714 {89/ 7.

RXEFRNBER - NeFAELEALHTRAEE, FRHRERLAEE, —HA
VAL TN E T aM, gt #RRELNFET AR, —MHEERE
FRETHARPEWEET IR ERLEZ KA T .

AEPRE R —MEkERKRAZ KR FEES0NIE,

AEVEH R -—FFEAEN. BE. RN EFRRLERNEASE TR
ORC413. 64E HiEM LW T i, HEEFAXKHAKEK., REHIXH K
RZHERBFHLEY.

RERAEF R —MEIEMNE B LB R ESE TR 0RC413. 64 ZEFFE
REMIABRFRARGREEN T, CERMNEYHERPHR LRI ERD L
FRFINFHRE, RERMNANFEFRLAS KA ESERER.

EREADE R —FMEGYPAEY, CEARLAL KRB ERNY . BER. F#H
R E AR UK F LT HE,

AEFEBREARANE R/ R LR EFRAEHNSHA THEAREE. REMHK
FREZERRRE e TERRLERINESETHRORCILI 64 XA REHGIL
AWM R R,

AEPHRCHTEABETRAXNERGLAF, FERAFBEHERARTERET S
JLH .

ARPAF RN ERSFERAGTAAREREFA A AET 0 THE XL

“BRFF)” REELHR. HERASEFREL T BEHS, T U#E
A A KA K HDNAKRNA, BATT D s e, &R IR X #E. %
My, RIE “EEABRFH” EXRER. K. 2REZORFHARS T BRI L.
BALATN “BREBRFI PR-—MRARKGENEZG R THAERF |0,
RfE FHK” R BEER” FRREREAERFIIRAANEFREARSTHX
R RREER.

FORREMER TR R —MAA - NHENEERIZERAEWN

_3_
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ERABFHNRBELEHIBERFF. FREAETTREEEARTFHIALERFT T
ARSI EBRNRA. BASEE., TERTEE “RER” BE, APHEHK
WEEABAASEAERAXUNENRMERR, vARARELRRAR.
THRLTEAERTRERE, MAGCAREHRTAR.

“hhtk” BHAGEBFARBERFAF ARSI NEERIL TR
%.

“GEN” B F BEREARBRFIBIEFRFIIFTARETRIREARETEN
SFH, —ARENEERREER G M, B REHTENARRIAH
Bk - ARENRERIM TR,

“h MENET RICEARASTHEN. AERANEIEHNEAR. X004,
RiE “E¥ER EHRAARN. EUNRLRBORRAABESEN YR A
T FERHFERERNLUREHFREREESHEN.

“BEHF B YUE5EHRLL R E ST AORCAIZ. 645 G0, —FTE A
ZEURAENT AT ZEGRELESST. BN TULEEGR. B8R, &
AR EMEE TE&4EHRE R E KT HEORCILS. 6409 2T .

“HFAT R WHY RHYE5EHEHRNESARTAORCILI. 645 &,
— PR H A B A AL R E SR T AORCAI3. 64y A ¥ FEM R X FTE
WHATF. BHRANEDTUAEEER. 8. ke EAEETE
A E B RIERD E A ARTEIORCILI. 64t 5T

“HE” BREB AL RINELSGERERORCII. A THEBEX AR E, BEEH
FEMWAER ARG, HEMNRTRES RS R EEKTIO0RCELS. 648
AT ERFHER. TR EEERNRE.

"HEA P ERER T SRRSHMANHTES. BE. EXILEYR.
EFBEWBAAREAGAEANEORGLIARLLERRBERANESEKTE S
ORCA13. 64, FA F4hth & &2 R 5 £ &k ORC413. 64 74k Btk B % BLE
B b FAE -, EHEHRIHESRTA ORC413. 64 £ JKEGLEE 7T &
5 oA

“Hahr B “HI RWEAFWEAREFMEELAGTRIRERNNG S
MEMARES. A, F7 “C-T-6-A" THEEIHFF “6-A-C-T” &&. W
MNEEATFZEHENTURBQWR LT, HREZAHNEHEZENTHER
HEATNBERBEANE R . '

“BENT REEANEBE, TURSSRERTZARE. “‘BoBE” &

_4_
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W HEWAEIGFF, RELTHLQWHELEANNFISRERALR., X
R w e T AR ESREEE BN A THTHK (Southernfp # K
NorthernfP i 4 ) i fl., XX LEENFHNRELXEH TR E W H E2F R
W ERFFEN AR EERKNAGETHES., IHTERTHEEER
HWAGELEERERES, YA EEBRRNAGERFEAFIMENE
SABRRRAEEMEER.

“HEIMBEOE” EHREFHRSHEAEBRIAZRFT T LB+ F 748 F R4
MHBEHE., THBEFFENEME LT 2%, twif HMECGALIGNAE /7 (Lasergene
sof tware package, DNASTAR, Inc., Madison Wis. ) . MEGALIGN#E & ¥ AR & F [H
% s wmClusteris W R B MK £ A F ¥ (Higgins, D.  G. F2 P.M. Sharp (1988)
Gene 73:237-244), Clusterik i it & 7 A Bt x¢ 2 6] 00 BB 3 ¥ &40 /7 7 3 51 A
#. REBEAHUA SR RASE. BAAALRF 7 40 F 5 A% )7 5 B (6] #9 41 [F]
MEEERT R E:

¥ HIAL 5 B A I B oy 3R A H

100

Fr 7 Ath 5k Sk 3 — JF FIA B B R 30— F 7B A PR 3k B &

5,57 LB A Cluster s 8 B A4 38 8 ko 09 7 £ v Jotun Hein JEMEBRF 5 2
N A M E 2 (Hein J., (1990) Methods in emzumology 183:625-645).

“HEAME? R IGE R R X 8 HE 5 A b e R A B AR R R AR AR AR ] B AR
FHIRANEE., AFRIERANEARIRAL, FALFTNEAERTEERL
EBMAALAR, PILHWEEARTAENAR AR, LA H gk
HEAEHAUEARANEERTAERLAR. AREARMEFAR, FEARVAEAR;
KABBAAEBE, 44RPAEAR, FHARTEAR. |

“B X BIEMHFZWONARRNAFFIEANNEHRFT . “RX#” 25
“H X4 HANNEEBRE.

“STA MW" RIGHFPH GH A ARG LFEHY. XHALFEHUTUEA
EE BEREELABEET. BN ANTRORERRD TR EEALENER
:3:0E
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“Hitk” B TEWHAERSTFRELRFBE, 0 Fa. F(ab’), XFv, HegddRE

A2 B R IRA AR FORCAL3. 64BT LR R K.

“ABLTER REFMELGEBNAERFIEBREBEANGEN
AL, EAT R R 48 A TE R SR

“HEBHT —AEEBRANEERNIE (fln, BREKTENRERLK
MEEH) ZHFHBH. b, —PMERTEHNEZHRERIEIRFETES AT H
REAESBHR, BEAHNEZEHFRIASKE -~ LReBEaRR AT EH
FHMR DT RELSBY. IFNIBERTRIE-BRENW -5, TR
HWEZHERIASZREE AN —HS. BRAREKIAEH IR B XAKK
kg, ENIRELSEN.

WAL ARA, “OBN RHUWEANLERESLREFLBER (WRREXR
WA, EHRHFHRXARNE) . wEREARARNRARATH S B RA
ERERASBHALY, BN EZRETRASKOARBRSFRAFESNR
s P A, MA S HANE.

WA R, “OBEAERRERIEESAETHE ORCIIZ 647 RIH H ALK
PHE AT ORCAZ. 64 BER A EAREHEANEEES. BE. BEHK
HEeMR. RABHBRARAAREBAGFENEGRAMER A E R RERINEE
A ORC413. 64, RAFAWSIREFLFRRAEBRER LG~ 48 KN =E
. EBARHEREE ST ORCA13. 64 % ROy 45 L a8 A B E BT 7 497 .

FRARMBT —HFHER——EHRH R ESKRTHAORCI13. 64, HAEK
LR ESEQ ID NO: 2fi FI B AR F I AR . RXVHERTURZEASL K. X
REK. GRZIK, RHELALK. AXANEZRKTURRASEMG T, 244
FERNTY, BEABTHEANEYRELEE Bl, B, BE. §5HES.
BEhfrd s e FrE. RESHEATTERANEE, ALHNE KT
XL, ATURFEEMN. REXAN S KT TEERTLIERLE N FHREA
Bk,

REFXRFEEG AL RIE SR T A ORCA13. 64 B B AT 4y fn Z 0L
M. WERLAFHA, KiE “FBR” . “DT&EH fo “EOH” ZHREREIRFL
k%%ﬁ%ﬁ%w%£A¢E£OMM3Mﬁﬂ%é%%%%&é%%?% x
EHERE R B MTARREUDTUE: (1) XHFE—FF, HF-ARFANE
EBRAYRTRERTFEEABRRE (RANRRFAERAREL) BRK, FEHBR

_6_
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REEXBTURLTURR hBETATHOH,; RF (I1) XHE—F, HF
—ARENEEBRERE LW ENEAFR L AT RARELERNE, HH (I11)
XM, HTRBEIRES — Mot (LB LZRIFFZHANED, Flw
RZ-8) @b HH (IV) XH¥E—F, HPHirhBRXRFIEEHRB SR
MHRNERFR (L EFFRBRFHRARSEMEEROFISETRF
7| ) WA IER, XAENHBE. 00 /T A MM XM HWH AN ERFERBAA
RMmiREE W,

KEHEB T HBAER (£HEH) ., XA HHD A SEQ ID NO:2 £
EBFINWERNERERAK. XN EZZERFF A SEQ ID NO: 1 4%
HBRFD. REPWEEREREAABRNALRY cDNMA XEFRLIN. EEEH
FHHRFINLKN 1714 MoiEk, HFHGEAE 303-677T /a4 7 124 MEER.
WELEFEHF KA FLERLN, WERKRS EHRE RN E ST ORCS A
kg, TR BZEHRSLRANESERTEHORCIZ. 64 AFEHABRUE
AR T A ORCA AH LBy T Bk .

AEVH A FHT LR DNAHKXBRE RNMAH KX . DNA K R cDNA, HEF
41 DNA X A T & k¢ DNA. DNA ¥ DLRE 4 s 50 2 W45 M. DNA 37 LU 45 45 4 =1
E4mandt., RERRBRERAREXFF T LLE SEQ ID NO: 1 B R ¥y 4% 75 X )7 5| 41
FlR#FREEFNERE. WXREZAFTH, “HHATRE EXRXATERHD
FLA SEQ ID NO: 2 W EE K £k, 185 SEQ ID NO: 1 fr My 4m A5 X )57 5| A % A\
WA BT 5.

4575 SEQ ID NO: 2 W R A KW E M FREHE: RARRL KN HEFH;
KRB ERYRE T B M mpE TR RIS RORDFF (Foft ik 8y H o
AT F ) UK SRR,

RiE “pGEZRNEBER” ZROCERDGLT RN L E B IEE R gk
/R AERBFINNEFLER.

AEALTS R EARBRZUHRGTERE, BRO5 KLV AMERENAER
FRE MR LAY, 20 FMedw. LEBFRATRETURRAL
EHENTREABRERREENTRE. XEEHFRTREALEBRR T REK. &
AEREFMBAEREK. WEHRF o0, SNERERE - N2 RS MY
A, EHHE-NMREMEBNBKR, LR FN, BEF2AERERERLE
B % K e Th gk

AEHABREULFARANFINRANEET® (HAFHZEEFED

_‘7_.
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50%, R EA T0%AEREN) . AEHRIIBRESBLEGETERLARRZ
HEBRTHAXHEHFEH, EREAF, “FHEELEH" 2F OERKETE
EhiwmiBE TR Mgk, 4 0.2xSSC, 0.1%SDS, 60°C; & (2) & X M An A &
MEF), &0 50% (v/v) BEEERR, 0.1%/MN4ini /0. 1%Ficoll, 42C%; H Q) REHR
£FFZEWMEEEDE ISUN L, EFR TN LR A R ARK. HFH, T
XL G AN £ kS SEQ ID NO: 2 R Ry R B Z KA B o A M F3h 8

AEAEASREU L HRAFIHRAERF B, wRKARA, "B®
HE HEEZLA 10N EER, RERED 2030 M EHFR, EFRED 50-
60N EFBR, BERAEDS 00AEHHBUL. ERAFBWTATHERNY X
A (G PCR LB ER/RoBHRDTEHRE R E LA THEORCII 64 5 F B H
.

AEPFHERME BT REE US> BAH ARG, EhwgatZHR.

ARV RD LB AT ESHREIR ORCL3. 64 R F B HFRT I/
Bl My ERE. flin, AEAFBBRPNERBARALBTLIHER. XLERTH
ERRRT: DAB4 SEFHAR DN XERZURBHENZZEFRF T,
D) RAXEWRAEREUSL SR AXRAEHWHIERN TEN S EHFRF B

ALt DNA B B 9l Ao f L T 9 7 s 3R 4% 1) AR E 41 DNA - % X4 DNA
505 2) 445 4 B DNA JF 7| DLIR 1% BT 3R % RK & 34 DNA.

FRER G FEE, SEAEHEDNARFEAH. DNA FRWHEZLFEGRE
BERFAWyE, ELERFANFTERE DNAFFIHSE. 28R NBH cDNA &
MR HERAGRE L E N HEE NS E oRNA H#ATH 4%, BRI RE
Bk cDNA X JBE. REoRNAW FHEEHFMRBRNER, ANELTAH LER
$%1% (Qiagene) . TiAGZ cDNA XUE 2% 8 /7 ik (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989). T H 15 2| Bk £ B #y cDNA 3UE, #w Clontech A8 By A [ cDNA XX JE, ¥4
HHEERRSHANERE, BERIHRET W TE.

AR EMA RN L cDNA XEFRHHRAL AN EE. REFEEH ELR
F): (1)DNA-DNA = DNA-RNA ¢ 28; (DR EHWBABLR;, QORMNEE
Bl IRAE AR T A ORCA13. 64 MR AN AT, DBRALEFERIME
AWEENE, XENERREANEETY. LRXFETER, 4T FRTERE
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EEMMFTEP, RXFANRHRSRE TN LB TR —H R
B BKEZDI0ANMUER, REEZED0ONMNEHR, EFEZED SONMEH
B, RERED 100 MEHFB. o, AW KERBEE 2000 MEHFBRZ A,
BWEWHN 1000 MEZHFBRZN. WAFTAREH4BRERERLAKWEATFTFIEE
A EF &R B DNA R, KRV EE RS RAH R BS A7 DA ERA.
DNA 4T AR IE TR AT MR &, KA Rt smm £,

EEWMTEF, HUEHARLKEIRH LK TH ORC4L3. 64 REXREXHE
B A %K Western B33k, BUARZIIREE, BEE AR MHE
(ELISA) %,

N PCR A48 DNA/RNA #94 3£ (Saiki, et al. Science
1985;230: 1350-135) A FREXRL VAR, 5] ERE N CE #1532
4Kt cDNA B, ¥ {436 A RACE 3= (RACE — cDNA Rt ¥ #3%), FF PCR &
SIHTARERAXTAFNERLFNEBERFIE L E L SEE, FTHEALY
EAR. FRE A ko B W kB fo gl k3 18 iy DNA/RNA F BL.

o ERRR AW AKX AREE, RAEMDIDNMAFRENSIUTRFITAE
WL i 0 W B 4% 2 0F 3% (Sanger et al. PNAS, 1977, 74: 5463-5467) fll 2.
REZBEFRFANEHTABHLUNFRANEE. HTHBLEH cDNAFF], W
FREREH#HAT, ARFEMNZES NN cDNAF 7|, S st KA KH cDNA F
7.

KEAUBREEREVNZHHRGEER, URARLANEER LA
EHRE RN ESETREORCAZ. 4 HAFFIAAF IR AW F LA, UK
REHAPARTEXRK AR L KN H %,

RERF, HEEHEHRINESEEI ORCIZ. 4 AL B BRFFITHEAN

BRGET, UMEAEHARATAZHERBRANELARME. RiE “RE” HEHE
Rudad ik, SHE. BERE. SN EERE. B W aEERS LR
F. OIEFIRAFARTERE. ERLAPPEANERKLEERIRT: EAFF X
K ET T7 B 3 F kA #1K (Rosenberg, et al. CGene, 1987, 56:125); i«
i 3L 50 M 48 ffe b 3k B pMSXND % ik #%1& (Lee and Nathans, J Bio Chem.
263:3521, 198 FuE R M AP RAWKETHRBENRSE. B2, RERfA
BEGRNEHEFRE, TR EETUATHEEARAHEKR. REARK
- NEEHARAECHEMRBE. BT, FLEERTEEHETE.

FPBAEARAR BN TR THESCRLDERRE RN ESE TR
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ORC413. 64 #y DNA J¥ 5| fu & 38 o 3% 3/ @B W TS R A 4R, X F R R
SNEZ DNA AR, DNASREBAR. RN ELHE A% (Sambroook, et al. Molecular
Cloning, a Laboratory Manual, cold Spring Harbor Laboratory. New York,
1989). Frk ey DNA FA T AR E BB R L KAEPHE L BT L, 23T nRNA
bRk, RERFHTFHAREREATH: ABAFEN lacKk trp B3 F; ABEERH
PLEST; EMESNTEEM LHNEHBET. ISVHEREEFT. BHH
BRI SVA0 BB TF. REZKENLIRs g — S BhaWmTHHERERLEMH
REMARBRERETREANBEDT. REAEALCHBERBANEERE S
fMEFEFALTFE. EEERFPREANEEBETFI 2L ERSERERTHE
KAFRIME., RETEDNAKRKYMAERART, BEA4H 10 2 300 Mgt

X, RATEFTUMBEENSE R, THENATEHELF L A0H—MUH
100 &) 270 M A RTE SVA0 BT . HEFRE LG — MK LB ET UK
WEEBTE%.

WA, ZEEFRRAHREE - NRENHEEFCER, UREH THER
B EEMARENER, PEMARERAN S BRIEER. HE MK
EHFERAEE GFP), BATARFEFANRERATEERINLS.

AR - BMBERARRFTE T HEFZINER/ETRAETE (LB
T. HETE) ol FEEARILER,

AEAF, REEHRHEPANESHETHEORCIB. 4N LB ERIESHES
BEBWEARAKTREALRES A AG IO, UHASEFZEHFRALELARKE
BEFRTRAEEER. RIE “FLal HELAK, aFaE, HNEEE
A ai, mBEaR, REGFEZAE, wHldmal. AN TA:
KA HE, #EWE, ARARMBRGERIITRYE,; EFAREE, HOHK;
Bk 40 f o R S2 B ST9; M 4afie CHO. COS = Bowes B E/EHM%E.

FAAR K BABTR M DNA FHI N & H L DNA F RN EAREHEE = A A
AFHBEBARARBBHNEASIRAT. YBZAEHEY DR EFE, BREK
DNA R Z A MM T AR B AEKHERIK, A CaCl, x4 HE, T WP RERY
AR R, THAFGZHA MCL. WRFE, HALTH W L T SR AT.
UEEREMAY, THATH DNA L7 k. BB VIR E, 2 AN
WRAFEWERES. BFIL. BRALESE.

HRENNELDNABER, HAXRLANEHERTFITARKRERETE
St E & AR A R B E 41K T 35 ORC413. 64 (Science, 1984; 224: 1431). —f&k
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WA UT &

(D). ARRANRDA 4 RERDE 4K TH ORC4L3. 64 £ H B (3
FREK), REASGARANERWELARARARLEA R T EENE T4,

Q). EALEWEFRIEPERFE IO,

Q). NEFRERMBPLE. ALEAR.

EHXB (2) 9, REFANE AR, ERPHANERET R ENY
MIEHFE. EETHFFTARAKOLAGHTHTESR., Y THUREKFELNS
MEERE, AEEN T WEBEEERBMFF D FABNES T, HakF
¥ 3 — Bt e,

EFH (3) b, EHSZRTRETEARN. RAEHME FREA. o3
WA, WRFE, TAAESEN. ¥R REUEEEARIENSB I ELB
Fodi b EHNEY. XEFERRFEIARARF BN, X2 FEAFEERFT
MF: ¥HNEMELE., TONRANLE @ FE) . BN, BEHE. EFH
L., BES. STFHEAA(BEERTE) . RMEN. BFTXHEN. BRAHEE
A (HPLC) fu H B E M BB B AR R XL FENE L.

FERHERURZE KA ERA . BRI RN TEEA TERIENT,
Blio, TTHETEMME. CERGZE. AHRF. FXRE. HIVER R EHE
&R,

EAEYEBEINA A WELEFSPRIAAGEENFELRA L AGEHRL
e, XERECABER - LEREFT, BEH - HE2EIXEEK——
RIRHE A (ORC) WH. FAHW ORC £ &R R 74 T 40 0 A 3 o B A %
BlE, e{IBRAREELKPETFHRLFATONRSY. EHBREAYIEF, ORC
EL4BRETHRENSEFIRELGHESAAF, EDNAEEE K, FH
HRAUED -5 DM EHINAEXHEDLRERENTE.

gy KW, ORCA By mRNA K T EAMAEH W AN R LRFHFXRNERE,
EZHE, ORCAd HOMWRAKRPEBN BRAP IR P B ERFEHEETE. ORC
EE6KRESE DNA LFEA A ATP, EE LA ATP BHEMH. X WKW, ATP
HEVAREREEONESAEABLZEANREIRN - PEES R,

AEVIME R KL ES AERRE N ES4 T ORCY By R KB —
X, REEAHMNH ARSI, AXVHEREARNP R L ENT S
i EEGREIRNES, ERAREEYS —BHXAPFRRHEL. E8
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R EREAASAMBERELIBHLETIMER, FTERRNERK.
ML, REAWER BRI E S AT E ORCAL3. 64 HRARERT A
EFMERALREMNE. BREATFRLE. A KAFRBEAR. RKE. AR
MR, XLERFLEETRT:
EFASEMNE: B, R, ME, REE, LB, ok, HEE,
FORBEAE, TEANE, wEmpE, EMARE, EERE, RRARE, W
BOHE. ShE. BPEEE, BRE, TERE, TEWESR. &%, MR

B, B, BB, AEME, HBH, SHENHE, BHE, BRHNE

FRRs X B EAE: ARERS. BR, REsw, HEstES, FHE

MRoif, WETHE, FAERTAK AXEFARIBAR, FAUEHER

AKEREHANRR: HEAFTRE, WATES, K. BEWNPAAXT
FRMKRE, BEXAYREFRMAR, 2RHRMEGR, RAOE, ®REE, &
HEEXAL, MAHREAE

KIE: BUBIRFR, FFFH. FAX, BHEX, BREEX, BHHES
EWFEL, FAARMER, MK, K, HRBEFEL, Bl TEHAKX,
A R e R AE

MR AAMLHERE, XRNEBEXTX, XAT%EW, KRS, &
RMEK, BREBCNK, BEF, EENEN, BHR-EMEEE, FEHX
R MR, RAMBMREHERERGER, REEEARBEEE

KBV E B AR R B B AR T A ORCA13. 64 By Rk Fo o R4 7 4 3 b il %
W, MR .

AEEH S RURZ S KGR . H R oW a TEE R FRRBBT,
Blan, TERAMEBALEAMNE. BHRATELE. A XK HRAMEER.
K. MR, EMBAN, DARERE.

AEPBREE T HR e FRE A S MEE GERAD £ A% R
BlE ATk ORCAIZ. 64 tHEE R F ik, B A RBEMRERINLE SR TR
ORC413. 64 RISt A E A Wb, TRAAMELEFET EaRIEHEMAX
WEHLDEMBE. v, BESYHNFET, Bt DERRRE LB LR
RHE ST ORC413. 64 WA RN ERRBE RN ESKRT R



10

15

20

25

30

18

......

ORC413. 64 —#2HEsc. RENEAH PRGN LB A EER AR S

BRI ARG E AR T A ORC413. 64 HEEF A HE M B IR, hé&d.
TR R MUY E. AHRBE RN EESETREORCLLZ. 64 WERATUSE
AR E AR EH ORCA13. 64 LI MR L, REMBZE KN4,
RESZSIMNWEMMLALEEFEZSIRTRREAYF I,

ERKEAERAG D, TUHE S RHE R ESEK TR ORC413. 64
ANEW ST E S, BIIAE AW E B AR E SR 3 ORC413. 64 F
HEZEZEMEEANZHARFENEGYRESTRERA. A LRFBRASWHE
M, TURABREERANEANTERGERDENUY. bS5 E4RBEFHNE
EHEA ORCAI3. 64 oM E R T RARARRBER THRAGNEERES T
EEAE R ENE RETIRE. Hhe, — B ERRERNESARTR
ORC413. 64 - F HATHRID.

FEARBETHER, REFB. T4, X0 e84 5 4 18 B
EFEORN TR, FLEHETURE S AREFAREARTE., AXVTRET 4
MARRBERANESETHE ORCAIZ. 64 EREFHENHAE., XBHELHE (X
RF): ZRETER. EREHE. REHEK. BEHA. Fab i Bfr Fab R& X
JE A R OB.

ERBERENETTRERARKL NI E SRR ORC413. 64 H&F H k)
Y (K%, MR, AR%E) WFER3, 2MENTHTHBRERN, €8
ERRFHERERNE. FHEEHRBE PRI ESERT A ORCE13. 64 th 2 7 BEH K
BEARAFEEFBTFRAMBBEA Kohler and Milstein. Nature, 1975, 256: 495-
497), ZIEHR, AB-MHAXBEA, FBV-HXBHEAE. ¥ AETKmEA
FATERESHNBEMAETHEANB AL Morrison et
al ,PNAS, 1985,81: 6851). T E A M4 ™ BN AR (U.S. Pat No. 4946778)
0, 8] A A wl AR AE R B B AR T 3R ORC413. 64 B9 B 4% Fitk.

PLE B AR RAE AR TE R ORC413. 64 IR TH TREALABMEREAF,
A vE AR AP By B B AR R A AT A ORC413. 64,

5 & B ABRHEEGERT A ORCA13. 64 £ &0 3 37 B Ji 4kt w7 A A% 4t 4 f
ERFIL, AAGATRERZMCE oA, XA S AR 6 L T 1E h — A 34
oW ER THBERNELMANETHES.

PAEETHFRITHAEAE RN EEZF R, wEHRELRIES
R A ORC413. 64 HA TN E T IR TS AFE R MY EFR wakEE, &
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REE, SE@HE)XNES. —MHEE T ERARELZEKF @ SPDP, RFHHL
Ak, BR-oRENXHR, HEFESTHEL, XHEARTETHTEAX
A H B IRY B AT ORC413. 64 FA M= 40 1.

AEHPHRETH TFHRITXFG 5 L4 L% N £ ST 2 ORC413. 64 A
KXW HER. BFE LR EHFRT CUR B T E SRR E SR TR
ORC413. 64 éﬁfriﬂzf%&

AEAAP R EFEAEMALTNE $ AR R E 4K T A ORC413. 64 K-FHPH
Wrak I . XK R AU BT B By, B3 FISH M€ ok 4t 5 W &
R P Moy £ H R RPE SR ER ORC413. 64 AF, TUFAKEBRBEH L
LR BB AR AL ORCA13. 64 EA M AR T NWEER LA TYOH AR RERAL
4R T 2 ORC413. 64 AL F MR .

KEVHEKRET AERIES, B, SHRTAHEN. L¥ERBHITH
FHEVE, FH#IT SR _ERZENRB BRSO, EFHERTRESAT.

G E ARG RRNESERT AR ORCAZ. 64 W E M BB L TATEZMNIETE
By, ZEBTHARTE THIT B TARLL RN E KT 0RCA13. 64 By BRE
RPE/AESEERATRGBEEE. ATRRARYE. EAOFEE BT EE (W
FEEB TR TEREATROEE LB AL KT ORC413. 64, DUIEH A
B E SRR E AR TR ORC413. 64 FEM:. fHlan, —RERGEHLER
B & &I 3 ORC4A13. 64 W DLREHEM. AT E S FHHEENEF LB RE
£ &K A ORC413.64, BN E THMRMES, BHRZE5HFERE. BLE
HEAE BT EERTHTHRITEB AR PI L 4K ORCAL3, 64 FKARFEMHR
BB ER. RETRENXAEAOERTIRE. BRES. BRSHXHE.
BHETRE. ANREETHTH RS ERRE AL E 4K A ORC413. 64 By
AREBMBESERRAN. WEBFRDEAFALH NI E SR T ORC4IZ. 640 E
MEBELRERAEN Y ET LT B A X (Sambrook, et al.). B HTH 4
HWEHRBRHNESBERX ORI AW EZMHBRTELEANERET RS ZHH
W .

SREBEINASALAMANT Z0E: HE2HTRIEENGNALR
B RAEGSBDIEE RE. SEARARS) SR SR EREINARETY, B
¥apBsEaRNE.

& F A SR B £ AR T A ORC413. 64 mRNA 99 A2 8 (R K X RNA #v
DNA) LR B E R R R E 2 . HEEE — M i i 0 M 4 2 RNA By B4
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RNA F, HUEANKEYE L, FEEANNERNAFRELAXEHRITERANTE
Al. R CHy RNA Fo0 DNA R AZ B ¥ B B2 A 0912 (T RNA 2% DNA & R B AR K5, wEAH
BEBENFERECRE TR BEARE ENA. R X RNA 5 F @4
1Z RNA & DNA F 5| ZE RSP R N 4 k18, X DNA F 5| B B & 3| 8 1k 89 RNA B
B THTHR., hTRMEBL,TFHRTYE, THEMFELH#TEN,
W B FFKE, SREF ANt A BARRER RE Wil —
B 4.

FEGERRB RN EGIRTEHA ORCAIZ. 4 WE M EBRTF T 5 EFLHIRL
AT H ORCA13. 64 WA X RN LB, RDERRBBHNESEKRTER
ORC413. 64 W Z Z BT F THRNEHARHRI EE5KTH ORC413. 64 KK G
ERERBRIETEGALLIRIE KT ORC413. 64 B FK. WD L4
A R A 44K T ORC413. 64 By DNA F 5| ¥ Bl T xHiE AR R # AT R U H W £
HARLE RGBSR T A ORC413. 64 B RZWR M. L X HAEEE Southern B 3%,
Northern B ik . R XX F., RUEFAFEHEAFHRBIEA, XA
EMTATLRERE., RRVUNEHERN KoM TEAFRHE T ER
M%) Microarray) & DNA S (X &R HN “EBEXA” )L, AToWMALTEAFAY
ERRASMAEELE. AEGRBLRINE SEKTE ORCILI. 64 705 it
AT RNA-R & 4% K N (RT-PCRY R4 3, T A M E # sL 46 R B £ S &
ORC413. 64 YR KM,

MM EH AR E SR T A ORC413. 64 HEW R T BT H FTH £ &4k
RAE ST ORC413. 64 HE X MYk HF. HFRBRF E AT H ORC413. 64 &
THHRACEEEYHARN G S ARB NI E 44T ORC413. 64 DNA JF 540 th By
RRE. B, k. BELAREEEARES. THALANHE AR Southern B
Wik, DNAJF R 047, PCR R e AR MR T, B4, REATHEHESY
Fik, BlUkJH Northern Py, Western EP e v i R X FHA L R4,

AEAHFRNRERECHRANMEE. ZF7L2EFERSAELA
REREKCBEFTUEHAAX., BH, FELEREKRERNZREY ALK
e, AE, RARIPHETFEIHEFIBE (EEL8E) e EKFEHTH
Frrored g, RERLH, HTHXLBFIHSRFHEXEEL XK, &
EEWNE S RE B X UDNAFF EXFRER L.

87 & %, RFEDNA%K|EPCRE| 4 (R 15-35bp) , T LAHF 5 F AL T RE
mE. A, BXL YA FPRFESELALRCERN KR LS. RA
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MESHEMN T WAL EN LML= L B0 A B,

MRS PCRE I i, REDNAEAL B ARtk ik F k. &
RARAHBEZLERS| Y, EREMUFZE, THA -4k BELeky bR
BAELFHANETERNIE M. TH T HRERE AN S EAUES I R
BE. AREHRARD B REEFTHAM LT, ATHRELEERERY
cDNAJE,

FeDNASE FE &5 F S Qe B kAT AL R AL Je X (FISH), T BLZE — A S B b #f
AT EREN., WEARK LR, £ M Verma®, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York (1988).

—BRIIBEMNBERAREECLE, WP ERER LN YECERT
UG EEEHEN AR, XLHIET W TFH 4, V. Mckusick, Mendelian
Inheritance in Man (] i ¥ 5 Johns Hopkins University Welch Medical Library
BRALRR) . RETERFEH 0N, HEXFAS LT FME e ERKE KR
Z xR,

BE, FEMNTRRIABRMNMEAAWONAREHAFFZR., wEE—
BT AHGER M ARBNERE, Wi REEEEE MR R WRE ],
MEZRETHRREARAFRE. LRERRERMR, BESRELETHRLE
Rp Sy A, g A R AR T T U # 2  F T cDNAJF 7| B9 PCR T 44 1 Bk 2k
BREHM. REBWWHEEEAOEFECEERG2HESN, UFATLEER
AR RE R A DNA, FTLURSOZE 5004 72 B 2 1 1) = — FF (A 1k
BEEE D F I G2k F—NEE),

TURAZAGSK. ZHRERRAEIY. B BRAFOHAN 5 &
EWGPREAEEER. TEEETURK. HEHE. 28, 2%, ZAK.
HURENWEES., SEA0ERLHARENEREHRNURTB AWK
ROBEFRBAR . XEASHTUEIGYR FRBEELIT.

FRXAERBEH - HBRENBEBNBEREANE, AR PEL—FR LM
FRPANBRA MRy, GRBER &, TUHmEE. FAREEL RS
AEMERABREENMT AL AR THRET, ZRTFTRBBAS. GHARME
B E BN THEAKRLER . s, REHWS KT LS T8y iGIT it
EHESENA.

HMEESMTT U T BN T R AL, wEEH. SN, BEXN. LA,
KT BARKNEETG®E. S5 REFFEESMHT R ORCIL3. 64 LLA KM
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WA/ R R E RN ERED. A TEFNERRGLBINELSKTR
ORC413. 64 HEMABECEABMATHSEER, WHAFTX. FHTHTNREL
05 W B A 0 R 0T,

THMERTHARLANEEREHEFTE, TFAATREERMNER S FT
FREBARZFE.

B AR K E B RGN F 4K T HORCA3. 64fn 4 ] AL R B £ AR T
ORCAMYZA N AR A RE., LEEEH ARG RIE 44T HORCALS. 64th Rk
EHHE, THFINREHRIEREE SR TRORCAHZ R BITHFE., H4, 1-5
REAEE . 2-PMA+EYEcv3044EMuak . 3-LPS+EYEcv304 40 bk B . 4—IF & % 47 4 sm i,
1024NC. 5-Fibroblast, 4 4 B F#|#, 1024NT. 6-58 8 B o4 ¥ B F#| %%, 1013HT.
T-ER ek A KE TR B, 1013HC. S~ Atk MET. 9-REANEE . 10-
MR . 11-FERE. 12-AERB4fadk. 13-FRJ. 14-BRBE. 15-¥AIMRM%. 16—t
. 1THTRE.

B2 3 Wy B ) AR 46 VB B &K T 2O0RCA13. 64y B VA I Bh AR B8 i v, ik B
(SDS-PAGE) . 14kDa A BB RN TE. LA T HNEELY.

TEEEAKRIES, H—-FEARALH. MEM, &% THA N TRV
AEXATAA TREARLANTEE. TH LG PRTHEARLEN BT,
BHEZEEAA 4L Sambrook A, HTFRME: LB ZEFH (New York: Cold
Spring Harbor Laboratory Press, 1989) ¥ iR W4, R BH & Firg
PH &4,

LA 1. BRI RE BT SR T ORCIL3. 64 T

AR ARI/ &/ BT — P ERBAPEHERNA, AQuik mRNA Isolation Kit
(Qiegene A8 ™ ) MERNAF 4 Epoly (A) mRNA., 2ug poly (A) mRNAZE i 3% %
ALCDNA, JSmart cDNAMEERH & (M B Clontech) ¥cDNAK B 5 141 35 N\ %| pBSK (+)
R (Clontech N8 FF R W FIEAr & ., $#4DHS o, B A CDNAE. FDye
terminate cycle reaction sequencing kit (Perkin-Elmer/\ &= &) #F2ABI 3778
W FAX (Perkin-Elmer/8]) M Z B A Fo M09 5/ Fn3’ R85 7. 49U £ 84 cDNAJF
7| 5 B 82 FEDNASF 5 $ 3 E (Genebank )¥H4T bk, &R R ML b — AN+ K 0718D12
fycDNAJF B g 3T H9DNA. B IEA B — R 5| 5] 4 7t i 3 B B & By 36 N\ cDNA B B 3E4T WU
MrE., RFKW, 0718D123% FEFr &t 4K cDNAK1714bp (#Seq ID NO: 1577 ) ,
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ME3030pE6770pH — A 37T4bpWy FF I AHEZR (ORF) , Al — AN EER (W
Seq 1D NO: 2F77R ) . #ATH WL B4 HpBS-0718D12, REMNE G R4 X EH
AR F] B AR I FEORC413. 64,

EmE 2 FRT-PCRE ZFBEHAGE FRIE AR EEGIREIEORC41. 640y H

J Fe 10 48 B RORNACH AR AR, Bloligo—dT A 5] 4 #4736 4% R B & B cDNA, A
QiageneWy R A E4ift/E, F T 5 5] 4 2 4TPCRY ™ -

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

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

Primerl}{Z-FSEQ ID NO: 1895 3 8 2 1opFF 44 09 IE 18 JF 75

Primer2 X SEQ ID NO: 18y iy 3° 3% K | JF 7).

¥ BRI B A 7ES0 p 189 R R ARAR B4 47 50mmol/L KC1, 10mmol/L Tris-
C1, (pHS8. 5), 1. 5mmol/L MgCl,, 200 umol/L dNTP, 10pmol5|4y, 1U#jTaq DNAR &%
(Clontech/A &)  #) . FEPEI6OOR DNAMLAE PR X (Perkin-Elmer &) E3% T 5 &4 K
Ri25AJE #i: 94°C 30sec; 55°C 30sec; 72°C 2min, FERT-PCREAY[E BHi% B -actin
FE P xot B FAR AR S B (A Xt B, 33 5 A FIQIAGENA 8] My A & 4lith, ATARE
R EEE R pCRFAKR L (InvitrogenM& ™ fn ) . DNAFF 7| 94T & R &k AIPCR= 1 &9
DNAJF %] 5 SEQ ID NO: 1pF = #y1-1714bp A A [ .

S 3: Northern EPiFEAT B Bl 4R P E A4K T FORCA13. 643 F M KK

Jl— % 3B ERNA[Anal. Biochem 1987, 162,156-159], Z 3B M HE
BRAILKE-R TR, A IMBRARIM-25nMITA B4y, 0. 2MZ. 844 (pH4. 0) xf4
FHATGE, WMANVEERBHRE 1/ SERNEG-FRE (49: 1), BEFE.
BWAMEE, WwAFEE (0.8 FHBEEWH CFARNAFIE. 132 HRNAY
ERT0% LBk, THRFEFAP. H20ug RNA, FEA20mM 3— (N-"Guk{k ) Fa#
B (pH7.0) -SmMZ BE4y—1mM EDTA-2. IMB BAEN 1. 2%BEAS B SR ik E #AT w3k, RE#
BEMBIEFE L. A o-P dATPE IR 5 Sk #] & 2P-47 10 B DNAR 4. BT A
HIDNAYR 4 4 BD 1 BT R 9PCRY™ ¥ 9 B | A2 46 iR B £ &1k T 2L0RC413. 644540 K 5 5
(303bpZE 677bp) ., ¥ 32P-FFiC HYE4T (42 x 10°cpm/ml ) 5468 TRVAM R B A % &
JEAE — R P T42004 8 1K, 2R A S 50%F B BZ-25uM KH,PO, ( pH7. 4 )-5 x SSC-5
x Denhardt’s R F1200 ug/ml &£ HEDNA, 2435 = J5 , R fE 75 1 x SSC-0. 1%SDSH F55°C
#%30min. #RJ5, A Phosphor Imager#4iToMfEE.
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LBl BEAEHR AR RNEGERTERAORCALII. 640K I RL. B Fosfith
ARIESEQ ID NO: 1f B 1 Ry AL X F 5], it —stdsFmy ¥si4%, Fi
(-l N
Primer3: 5°-CCCCATATGATGAAGATGGACATGCTGAAAATT-3’ (Seq ID No:5)
Primer4: 5°-CATGGATCCTTAAAAGCCAGGGGTGAAATCCCT-3’ (Seq ID No:6)
W B 5| 4 1y 53w 40 B & AT Nde T fnBamHI B 4043 o5, L5 40050 4 B B2 1 5 3
35 HI 4540 7 5, NdelFoBamHI®§Y01L & 48 R F 3% 35 #4K J #2pET-28b (+) (Novagen/
& = dn, Cat.No. 69865, 3) LRy FEM WIIBALA. UIaH 2K H # 3 H#pBS-
0718D12JfF 1 A AEAR, HA4TPCRE M. PCRE M &Mk RAAKFS50u 194 pBS-0718D12
JE¥r10pg. B4 Primer—3fuPrimer—44r 2} 4 10pmol. Advantage polymerase Mix
(Clontech/AE| /=& ) 1ul, HIFREE: 94°C 20s, 60°C 30s, 68°C 2 min, 3254
2r. FANdeIFaBamHIz 5| %3 3 /= 4 Fu i krpET-28 (+) #H 4T KBV, 2B B K R &,
FRATAEEmHEE. EESYEMASMS AT HEDH S o, ZE FHE R (£
WE30ug/ml) WIBPARRESFRAEE, FHEEPCRAEMRMEMEE, FHATAUF,
Pt 7 F| E oMM (pBT-0718D12) AE S U ELA R LAY
BL21 (DE3) plySs (Novagen/h 8 &) . EEFHE L (LEFE30ug/ml ) HLBHE 3
FrHE P, 4§ EWBL21 (pET-0718D12) FE37°CHFEX K AEKM, mANIPTCELKRE
lmmol/L, ZXEEHFFRS/INE, BRUREFHER, ZRAERFEE, ECWELF, AfS6
AN BA B (6His-Tag) Z& M EfEMN4EHis. Bind Quick Cartridge ( Novagen/ 5]
P ) HATEN, BRI TAMNENEaEFEERAE KT HORCLZ. 64, £
SDS-PAGE ®, ¥k, 7E 14kDa 2015 2| — ¥ — By 44 (B2 ). ¥z 4% 4 % ZPVDFRE L Edams
KBFEHATN- R BERFH| 007, SRN-Sm1SNE AR 5SEQ ID NO: 257 R AYN-3%15
MAEBREE T M.

EHAS HUA B AE WA Z AR T HORCAL . 64HMARHY > 4
% K& B (PEAT &) &R TR EHRBL RG] ESIRIEAORCILI. 64457
M £ K
NH2-Met-Lys—Met—Asp-Met-Leu—-Lys—Ile—Phe—Pro—Ser-Ser-Thr-Met-Leu-COOH
(SEQ IDNO: 7). ¥HiZF KA EhEZofsmFEaZaMmENRES, FiEHEN:
Avrameas, et al. Immunochemistry, 1969;6:43., Hdmg PR M EEE £ Ik E &4
FRAFERENAZEERR, BRAERALEESSZRESYMIE R4 H KEF Inik
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S —R. RAZIS peg/ml 4 iFkEED 2 KE WA R ERMELISAN & & o
W HUARB B, F & B A-Sepharose AHUIRIE M By R A fu i P8 K 1e6. H £ K
Z&TRARFE M SepharosedBiE 1, FlFE R BN K TG 20831 £ TR Hifk.

T TE P AL AR T M5 F SRR E £ 4K T HORCA13. 64554,

LB 6: AR AEF A EH B BUR M4 XA B A

IEXPANEZGERT AN SCENELTRA B AR RUA ST ENA
w, WAZEHTELERBEAOEY LSS RBEALNEHAR cDNA EL KDL
LRARTEAARRLANERERF VB LA RN EHREBRFI, H—FTTA
ZHRHBUNAX AN EHERFIRLFABHSZHERTFIAEEE AR SREL R
METHREZERYE.

FEMON N EHRARZ A S IR SEQ ID NO: 1 +Hh#HBE&EHNELY
B BRAERKRES, AARELR T - SHA R PR EOAREANEMY
BRFFIRKFE R EZHFRF I WERZ T ERIEI L WA, Southern B #F i
Northern P @iz fun B Q5 &, EAIMERAENNEEHBRF R E ZERE LEE#E
REFHENSBRER. ZEHMENSRE: BEXTHSNRESEAFTSHHN
RREABAHTTRE, UERE LR ERFENESTURBRIERG 5
Ry Fpfo. RAEPRXBU AT ILEHORREBLS, HAMREERS 5
BBRAR., RRFBRIE, RBRIWFRAH—RIIGES BB, KM A A
BREBENRELAY (REEREFIBRGHHEE), UELXXEERBEELARE
RAMEREES. RLEARANRAEERE: - XR4E 5L 5KLNE
M8 SEQ ID NO: 1 MERENNEMERAB; FoXBU4RBL5EL AN
£ 48 SEQ ID NO: 1 MR R EANEMFR A B, A 5200 35 JH B0 4 Fp i o 4
HRBEEERED EREEBRNNERELRAGET, F-XBH4E5HLNLHERE

WA AR E
= THEHEA

AR Z M A8 SEQ ID NO: 1 #HBELFR K B ERZH4, HH
BULT R Ao BH & U
1L, |EANDGBIEE A 18-50 MIHE;
2, GC2EH 30%-70%, A1t k45 4 208 s
3, IRATPUE AL E AR
4, FHEUELFHENTEN NSRS, REH—FELENF 2, LK
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HFA R EHFFEFHNRXEE (B SEQ ID NO: 1) frE T Lo FHAFI K
HEAXHATHFERLR, F5FELFTFRBEOFEBEEAF 8SURF A M 15
NEERE T AME, W ZHEFA — R R A
5, MIBRFEHETHRABINFEGELAMENTEHER# P bR H T,
56 R BA &7 W A JE kIR A R AT AN R4
T4t 1 (probel), BTH —X#4t, 5§ SEQ ID NO: 1 AR REAH
W E A (41Nt )
5’~TGAAGATGGACATGCTGAAAATTTTCCCCAGCAGCACTATG-3' ( SEQ ID NO: 8)
4T 2 (probe2), B FH —K#F4h, YT SEQ ID NO: 1 Ay Bk
HEA BB HEEETH] (41Nt

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

5T EREEFBA XN E AT 6% R R IEE S %iE 5% UR:
DNA PROBES  G.H.Keller;M. M. Manak; Stockton Press, 1989 (USA) DL & B % Aty 4>
THRELHFMEMHE D (DT RELHEEY (1998 £E ) [EIFEBAELE
Z, BFEHKRAE,

R 5 B &

1, AAFT 4 2k vk R 41 4% o 48 BX DNA

BB 1) SR FHEANEE T ELRNBEKR B ERBR
(PBS) Wy-FILw, A IRFARTEHSY R DR, BIEFHFRFHAREN. 2)
PL1000g HSHIREAS 10 040, 3) AASYXE M (0.25m0l/L FEEHE; 25mmol/L
Tris—HC1, pH7. 5; 25mmol/LnaCl; 25mmol/L MgCl,) &FITLIE (K% 10ml/g). 4)
FEACHEFHGRBURE IR ALARA, EZHARPTLHAE. 5) 1000g F 10
S, 6) AERMMEIE (8 0.1g RWAFRHE R 1-5ml), FBL 1000g O 10
ab. 1) ARAZAFEEETRE (4 0. 1g RWARERW Inl), REZUTHE
B 3R ik
2, DNA By zZKBrHhdR 5%

FH: 1) A 1-10ml % PBS ZL40f, 1000g B 10 940, 2) AR MME R
ERFVRE M (1x10° 4080 /ml) &R 100ul BAEZW®K. 3) fuSDS T4
WEH 1%, WRAEZMEZAWH SDS EE AR MBILE T, BB THELBRKA
PR SR T ABRRE, HIEMEE TR, X— A& BRHHHNTE, 4) fn
FEEK FLKE 200ug/ml, 5) SOCHRERM 1 Mt AE 37°C BERFERIE. 6)
REEREKE: A4 FXE (25 24: 1) W, ENMEFSHEFEL 10 24,
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WHRNEELSE, TUNEFHTEN. 7) BAHEBREHE. 8) ALERBEH:
FREE (24: 1) 3R, B0 10454, ) HESDNAMAHEEB EFE. K5 H4T DNA
ty 41k fo 7, B IR .
3, DNA #y&ifkfn ZBEWIE

FH: 1) % 1/10 464 2mol/L BEBR 4 An 2 fERFR % 100% 2.8 An 2] DNA ¥k o
BA. E-20CHE 1 PAMKRERIE. 2) B 1004, 3) MR EHE Y 28,
4) B T0%A 7.8 500ul BEILIE, BN S o8, 5) MR SR E 28, A 500ul
B LB RFEIIE, S S o6, 6) MORBRE M L8®, REERAL L6 EE
BRACERA. SATE 10-15 54, UEXTEZILBELX. s EFE#ENERST
%, TUBAEFEM. 7) BUMKE TE SKE & DNA IR, KW EIRS H A&
TR, FEZEAE M TE, 4% DNA RO BEM, & 1-5x10° BRI A%
He 1ul.

LT % 8-13 FBAVA T AREFTLEE, TUTEHEH#TE 14 FE.
8) ¥ RNA B§ A huZ| DNA HH H, AWEH 100ug/ml, 37°C {RIE 30 4. 9) AmA
SDS Ao B K, ZREABIA 0.5%f0 100ug/ml. 37°C #RIE 30 404h. 10) F %4k
REv KB At FRBE (25 240 1) WMBRRE, FQ 10 4. 11) MU BH
KA, RAEERPEN: 7AE (24: 1) EFHEL, O 10 04, 12) MOBE
KAG, A 1/10 447 2mol/L BEERMAFm 2.5 AIRA-Z B, BAE-20C 1 e, 13)
F 70N B R 1000 BE SRk ILIE, 2R TH, EE&H%, IBRAE 3-6 $%K. 14)
W Aggo F1 Aggy LA T DNA SR SEJE B =3, 15) 4% B K F-20°C.
T B9 6] &

1) W 4x2 KEUBRNWHBREFEZE (NC ), FHEAEE EEBFE AT
ERHS, - H4EWK NC B, UEAFEN LB P BS00 HERELEM
R TRBERE .

) BEEEEISHMA, RTHEL, ££EPET.

3) EF®IEA 0.1mol/LNaOH, 1.5mol/LNaCl B9yE4Lt 5 o4 (Hk), BEFE
F#RiEA 0.5mol/L Tris-HC1 (pH7.0), 3mol/LNaCl ByJR4E L 5 4k (Fwk ), B
T.
4) KT THREFE, NEFEEH, 60-80°C X T8 2 /pe,

A By ARIT
1) 3u1Probe (0.10D/10p 1), AN 2 plKinase &3k, 8-10 uCi y—"2P-dATP+20
Kinase, DAZMAnE AR 201,
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2) 37°C 4Rk 2 /NEE.
3) Am1/5 KRB A <A (BPB).
4) 3t Sephadex G-50 #¥.
5) Z# *P-Probe % H BT 26k E & —1% (T Monitor MM ).
6) S /e, WK 10-15 4.
7) FIBAARS S ERELEE
8) &3 — & WY B BT h T R #) &t P-Probe ( 3 &4 i Ey—"P-dATP ).
WA
WAEEE TS F, o\ 3-10mg 2 A # ( 10xDenhardt:s; 6xSSC, 0. 1mg/ml
CT DNA (/N4BIRE DNA). ), HFHFO)E, 68°C KB 2 Do,

A
KHESE £ A, A E&FHRE, HIFE80)E, 42°C KBEIR.
W

T B R B

1) B B AT AR,

2) 2xSSC, 0.1%SDS &, 40°C ¥ 15 4% (2 5K ).

3) 0. 1xSSC, 0.1%SDS ¥, 40°C % 15 4-4F (2 % ).

4) 0.1xSSC, 0.1%SDS ', 55°C % 30 44k (2 %), FEEET.

{66 5% JEE 0 R
1) BUH B RS R,
2) 2xSSC, 0.1%SDS Hr, 37°C & 15 -4k (2 % ).
3) 0.1xSSC, 0.1%SDS ¥, 37°C % 15 44 (2 %k).
4) 0.1xSSC, 0.1%SDS 5, 40°C 3% 15 44k (23k), FEET.

X-tE B#:
-70°C, XX @ B ¥ (JEF ot [a AR 36 24 28 DEAL 53 1 5% 55 10 € ).
SR

RAMERE B R T H#ATRARRER, UWERARG R BR ARG A
HEXE, MRASBRERBERAETHRRER, Hi | HRERAMRE
HBEFE MR RN REEEBE, AR THESA | el Bl ER
W EZRERAETEALFNFEZRRL.
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1% 7 DNA Microarray

HELEH R FMEE (DNA Microarray) R E M EFF E R L Efo K25 A
ANEEFHETMALNTER, CEBRAENEERRBEA . S8
FlEsHE. #ERALE, REATARN T ENRGHTREH LB oo, U
HERE. B HHEEBHMOTAEANELEHERN. RXANSZHB TIEAN T DNA
ATEASRBARATHABATTAE S, FRABHRALRHFHHTEHFA
EMBERFEXNERE, KRALE, oREERRF. HEEFEFBRERT
B L fARE, 4o &5 @k DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997)Science278, 680-686. X X ik Helle, R. A., Schema, M., Chai, A., Shalom,D. ,
(1997) PNAS 94:2150-2155.

(—) EA%

AP A E #y 2K cDNA Fhit 4000 £ £ A H B 75164 ¥ DNA, H P B &AL A B
FHHER. Bellaf@d PR #4TYH, 4G E A5 RHERE R
500ng/ul A4, J Cartesian 7500 S X (B H £ 8 Cartesian A F) & FTHEN
B, RERZFEWERNAN 280un, ¥ HERHEHTKE. TH. BETRIX
BRI AP AR BK, BEBLE TG DNA R R LR ERERF. REARFTEFREX
T LA ZMRE, KRZEANREEAESRE:

BB FE T ARE 4/ Et
0. 2%SDS % ik 1 441,
ddH,0 ZRIER A, R 1 5%
NaBH, 3+ 4] 5 4-%F;
95°C A 2 -4
0. 2%SDS i 1 4r4h;
ddH,0 b 2 7 oK ; |
ET, 25CHEETHALA.
(=) AR
AP AARREAL G ARG EHR (HELR BN aEHPR) T4
32 % mRNA, 3 JF Oligotex mRNA Midi Kit{® @& QiaGen /&) #i{k mRNA, Bt R 3%
T B ¥ % KRR Cy3dUTP (S-Amino~propargyl—-2—deoxyuridine 5 —triphate
coupled to Cy3 fluorescent dye, WM/ E Amersham Phamacia Biotech /%) #Fil

O 1 O W s W N e

—24—
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AARIR A4 448 oRNA, JH & XiEXA CySdUTP (5-Amino—propargyl—-2-—deoxyuridine
5—triphate coupled to Cy5 fluorescent dye, W F Amersham Phamacia Biotech
NED AR AL (REIR BBk ) oRNA, Z4i1h 5 % & L4, H
R BE BRI iE R

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 HREULARALNESH S E R —RLE UniHyd™ Hybridization
Solution (Jy § TeleChem A 8]) &AM P HATHZ 16 A, FEALFA (1x
SSC, 0. 2%SDS ) #% & )5 ] ScanArray 3000 HFE{X (M8 £F General Scanning /A
7)) #4THNY, BHNWEEA Inagene H 4 (£ E Biodiscovery 28 ) #HATHE
AT ALEE, HHEA A Cy3/Cys thiE.

PEM R R R (RN B Bk ) o5 4B MR . PMA+EYEcv30448
Fdk. LPS+HYEcv30440 Mtk B k. IE ¥ R 4T 48 4 1024NC. Fibroblast, &K HEF
F K, 1024NT, JEJR R Fo & B -F R B, 1013HT. JE R R ok Al 4 K B R #, 1013HC,
JE WL AR AR MUET, AL . RRRLE. AR, APRAMtR. BeR. MRAE. BI7URR
B SHRRE. WIUE. REXUIACYI/Cysthiis BIrr E. (EH1) . aETL
A& U BTk B ) A4 R B E AR T AEORCA13, 6450 & | AR 4R B £ &4k T AORCAK
& 1 AR AR L
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(1) —‘ﬁ&'ﬁ'g lé‘pi

(D EAAR: EHEERARNESERTHEZORCLLZ. 64 R H 47 F 7
(iid) F5/ % 8E:9

(2) SEQ ID NO: 1851% B.:
(i) 7 7 B4

(A KFE: 1714vp

B) %A ¥

(CyaEM: Ret

D) I 4

(i) 4T 8K A cDNA
(xi) FF 7|4 : SEQ ID NO: 1:
1 TTCACCATACAATATAAGCACAGGCTATTCAGGGCTTGCCACTGGAAATGGACTCAGTGA

61 CTCACCTGCAGGGTCAAAGGATCATGGCAGTGTGCCCATTATTGTACCTTTAATTCCACC
121 ACCTTTCATAAAGCCACCAGCAGAAGATGATGTGTCAAATGTACAAATAATGTGTGCCTG
181 GTGCCAGAAAGTGGCGAATCAAGCGCTATTCCCTGAGTATGGGAAGTGAGGTGAAAAGCTT
241 CTGCAGCGAGAAGTGCTTTGCGGCCTGCCGACCAGCCTACTTCAAGAGAAATAAGGCTAG
301 ACATGAAGATGGACATGCTCAAAATTTTCCCCAGCAGCACTATGCTAAGGAAACTCCAAG
361 GCTTGCCTTCAAGAATAACTGCGAACTACTTGAACCGTTCACTCACAGGGTACGCTCATGG
421 AGAGAGGGCGCAGAGCAAACCATGTCACGCCATCCAATGACACCAGCTGGTCAGCTCACC
481 ACCCCCTCTGGCTAAAACTCAAGCAAATAAAGCCGCTTCCTGTCATTAAGCATCTCAGAG
541 GAAGCAGCCCTCCCTCGATGGCCTCTAGCCCAGAGAAGCCCGCGCATCTTCCACCCACCA
601 AGCAGGCCCAGCCTTCCTGCTGCCACCATCTCTGCTTCTCCCCAGAGGAACTTAGGGATT
661 TCACCCCTGGCTTTTAAAAAAAACGAAATACCGACAAGCCACAAGGACCAATGTAGGTAT
721 TCTCCCCGCCCCATCTTCAAGGCTCAGCGACTGAGGCTGGAAGATGATATGGATTGGAAC
781 ACAAAAAATCTTTTTTTAATCTTTTTAAAAACTGCTGTGGTTTTGCTGCTACACTAAGAA
841 TTGTGATTTGCATTGTACGGTTTTGGACCTATATTGTTCACGTTTTGATGGCGGAGAGGG
901 GTGGTCCTGGAGGCCCAATGCTTCAGAGTCATCTCTGTCCTGCCCGCGATGCACTTTTAA

31
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961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681

16
31
46
61
76
91

106

121

ATGAAGAGTTAGAATATTTTATTGGCTAATATACTTTTCTTGTTATTTTTACAAAGGCCA
CCTTTATCCTTTTTGATGCCATATTTTCAGTGTTACACTTTTATGGCTTTTAATTTTCGA
TTTGACAGATGTAAGAAGCAGCATGAATAGTTTATACTGTGGTTTTTCAGAGACTGAATG
CCAAGAGAACTCGGTAAATGTTTATTCTTCTCAGCTTTCTCTTTAAATTCCCCTAAATAG
CGCCCCATTTGCGAACAGAGCAAGAGTGTTGAACTGAAGACCAAAATGCCCTCAAGGTGT
AAAATAATCCGAGGGGGAATATTTGCTGGGCGTCAGGAAAGACTCAGATGAAATTTCAAC
CCTGATGGTTTTCGGTGATCCAGGAAGTCAGTGAGACAATCTCTCTATATGCAGAGCCCT
TTCATGATAATTAGAATGGTATGGACAAACCAATGAAAACAAGAGGGAAAGTGAGAAAGA
TCACCCATGATTCTGTTTCACTGTTTGCTTTCTCCTGTCATGGTTAAGAGAAATGTGCAA
TTCGATCCTCAATCAGTCCGTGGAGGATAACAGGGTAGATTCACTTGTGTGCACTTGTAC
AGTTGTAGCTGCGAGTCCAGAAGTCCTCTAGAGCATGTGTACTGGCACTGAGTTGGTGAG
ACAGTTGTGGAGTATCCCATTCTGATGAGTACAGAAAAAAAAAGAAAAAGAAAAGAAGAG
AAAAAATTAAGAAAAAAATCAAAAAAGGAAGAAA

(3)SEQ ID NO: 2891 &.:
(i) Fr 5 R4
WK E: 124NE B
(B) (XA . HE®H
(D) A4y Lt
GDATFHRE: FK
(x1) FF#|$43X: SEQ ID NO: 2:

Met
Arg
Asn
Asn
Pro
Lys
Glu
Cys
Thr

Lys
Lys
Val
His
Leu
His
Lys
Cys

Pro

Met
Leu
His
Val
Trp
Leu
Pro
His
Gly

Asp
Gln
Ser
Thr
Leu
Arg
Ala
His
Phe

Met
Gly
Gln
Pro
Lys
Gly
His

Leu

Leu
Leu
Gly
Ser
Leu
Ser
Leu

Cys

Lys
Pro
Thr
Asn
Lys
Ser
Gly
Phe

Ile
Ser
Leu
Asp
Gin
Pro
Pro

Ser

Phe
Arg
Met
Thr
Ile
Pro
Thr

Pro

Pro
Ile
Glu
Ser
Lys
Ser
Lys
Glu

Ser
Thr
Arg
Trp
Pro
Met
Gln
Glu

Ser
Ala
Gly
Ser
Leu
Ala
Ala

Leu

Thr
Asn
Arg
Ala
Pro
Ser
Gln
Arg

Met
Tyr
Arg
His
Val
Ser
Pro

Asp

Leu
Leu
Ala
His
Ile
Pro
Ser

Phe

32
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(4)SEQ ID NO: 3#y{E B
(i) /¥ 7| FRAE
W EFE: 24 i
B) XA #B
C) 4. B4
D) wEIEH: 4
(DA TEE: EHRER

(xi) %K. SEQ ID NO: 3:

TTCACCATACAATATAAGCACAGG

(5)SEQ ID NO: 44 1% &
(1) ¥ B 4% 4E
(A) K. 24 %
(B) XA BB
) #he: ¥4
D | Sk
() RTFXA: EBHER

(xi) FF%|#3K: SEQ ID NO: 4:

TTTCTTCCTTTTTTGATTTTTTTC

(6) SEQ ID NO: SHy{E &
(1) ¥ 5 K 4E
WK EF: 33mE
(B) £ A: M8
(OF:-1: 308X 1
D) #wIEH: &k
(D AFXR: EHRER
(xi) F 5| #%3f: SEQ ID NO : 5:

CCCCATATGATGAAGATGGACATGCTGAAAATT

------

24

24

33
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(7)SEQ ID NO: 6H9{Z &
(i) JF 5\ #4E
(A K F. 3334
B XA: BB
O #EME: B4
(D) FmFh G4y &t
DT XA EBRER
(xi) F #|#ik: SEQ ID NO : 6:
CATGGATCCTTAAAAGCCAGGGGTGAAATCCCT

(8)SEQ ID NO: 7#i{E &.:
(1) ¥ 5| &4
WEE: ISAEH4R
B) KA. AHAR
D) w4 &
GDAaFEA: 2K
(xi) FF|#K: SEQ ID NO: 7:

34

......

33

Met-Lys-Met—-Asp—Met—Leu-Lys—Ile—Phe-Pro—Ser—Ser—-Thr—-Met-Leu 15

(9) SEQ ID NO: 88y1Z &
(1) Ff 5 454E
A KE: 418 E
(B) (A : Z#
C) 4. 25
D) HI-H: L
(D AFRE: EUHF®R
(xi) F 5| #xk: SBQ ID NO : 8:
TGAAGATGGACATGCTGAAAATTTTCCCCAGCAGCACTATG

(10)SEQ ID NO: 9#9{Z B
(i) 7 5| S AL

41



(A K E: 418
B)XAE:. BB
O M. 24
D) -t Ltk
D) ATEAE: EBHER
(xi) FF|4R: SEQ ID NO : 9:
TGAAGATGGACATGCTGAAACTTTTCCCCAGCAGCACTATG

41

35
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