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1.— RO E M S K - WA B tRNA & R 0§ 12. 87, XA T2 &/ :SEQIDNO: 2
iR EEBREFINERK. RESLRNFRRB. XUARTEY.
2. WAKHER I FRNERK, EREETHRSFR. XUARTEWIAER
FHEAL SEQ ID NO: 2 i RN EEBRFF E D ISvav I F .
3. mAKER RN S K, EBRMAELETEELESEA SBQ ID NO: 2 i T MAE
B % K.
4, —FHHOBWEBER, KBRAETHASBUTRELH/E TAFN—M:

(a) %4 E 4 SEQ ID NO:2 i R AXMAFIW SRR X B. XMW, &£

W EBER;

(b) 54B5% (a) EAHIBER; =

) 5 (a) B (b)) HED TO%NERIENEHER.
5. WRAERIFREGIBER, EREETHRSUHEREDRG A SEQ

ID NO: 2 R R EEXBMFFINF TR,

6. wARAERIFFRNEBTR, HBMAETHRSBERYFH L E#H SEQID
NO: 1 % 311-664 {L &9 fF 7|5 SEQ ID NO: 1 % 1-963 fr ey 7 7.
7. —REANFLBERNEEARE, AREETERIRNER 4-6 PO
—HRAERFRIBERERER. REREREARABAMRTRYETARK.
3. —MOEANBELBERARE IR F IR, ARAEETEREE TTH
—fE A |

a) ARFER I FANELAEGRAABINFTIENR; R

b) FAMFER 4-6 PHE—RAERFRSUFBRELRHFNFLION.
0, —FEAMER tRNASRH 12.87 ERNERAME T E, AHEETHR
A

(a) 7AW BE tRNA &R BE 12.87 £ 4T, BHARKMNERSHANIEN
1 E

(b) MIEFHMh o3 N LA MAB tRNA & 5B 12.87 Ei M & IR,
10, —ffk5 % RESHTEK, ERMEETHAFER S MEAR tRNA & K H
12. 87 % R M & & WHAK.
11, —REBRAYSRFRR ARG LY, HSEETEIRMAMN. R,
5 4702 3 4 0 2Bk tRNA & Rk R 12. 87 WIE LW,
12, foAAER 11 R aY, WML TER SEQ ID NO: L IRy S B H

_1__
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13. —MHAER 11 FRUSHORA, RBEEFHFRLSDAFREBA
Bt tRNA &-FL B 12.87 ZE4k . RN EMH B T .

14, —REARMNERFAER -3 PHE—BAERFTRERMEXORBRER DR
Bk, RMAETFROERRFRS KA REE, RARNFRS Ry E M,
RERNSBERTIRF RS RALERERRENBEFRE R,

15, WRMAMER 1-3FHE—RAERFRSHROEA, EHREETFERATH
A E B (RNA &R B 12. 87 M. MR, HEARWHA; RFHA TR
WO R,

16, WHAMER 4-6 PHE—RAERFANBRATHERA, RHEETEHE
HE YA TR BER, REEARATAXRE, RAATHAZELH
R KT,

17. mMAER1-6 R 1 b E—RHAERFRANGSK. SHFBRBRLEHH
RE, ERAETRFRSK. SHFRI[AEHY . KA. HHRNIAEA
L ebHRANEE LY FTERNEELBRENDER BT 5 MER tRNA &K
% 12.87 REMANRRASHAEN.

18, WAERI1-6 R 11 pHAE—BANERFTANEIRK. FHREFRRALEHWN
B, RBEETFAFASK. SHERBAGAHNEA TR OCEMNE, HR
B, HIVR R FAEERR A XRENLY.
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— A H S K —— W AEL tRNA S 6 12.87 MRBRME KNS TR

REVETFAMWEARAE, Rk, RXAHRT —RFOFH——HA
Bt tRNA & K86 12.87, UEKBRIKNSBERFT. RLALYREEH
FEfns RO R AT EMNA.

£.5 tRNA & B (2aRS) HEANEM W AAM . tRNA. ATP. aaRSEAAR
BB L 2T tRNAM 3 3, F— aaRS AR F—HEAXREBMFA W
tRNA, ATP RETELAXBRFTBENGEE, AXREELIARERTR, RE
BEL tRNA & RSB tRNA, AsRS 5EEM 2 M EHAPRRINEESHFEMA.

aaRSs A X B FTAR RN E XA, WAB tRNA 4 B (ArgRS) & aakS
% 1 (Briani et al.,1990) . aaRS X & 1 BE¥H LT &M (Cavarelli J et
al.,1998) :

1.

EABEHRE: HaaRS KB | SEXMELRRERAFNHEARTH
EABARE, ITRREBRREAEMIMAA, —PMEXAEAREEE 191
fr&. 76 ArgRS, Tyr347 25 R AXMEL Y n-RE T, & aaRS XH
THEERAT, BARRENTRE —Lohth. AsplOl AHE SN
FHWCH, EFRFRENELNEEH LOER, ERETHEE AP
HREEEANPHBOEAE _FEHNHREIER.

ATP &I FWABRW S KA HE HICH &5 KMSKS # £ T ATP £ 44
K. HIGH LR AWM Cly ERE 6 NaWEH NRBRT — A TFEUREE S
ATP, B His 5 Lys W REABLIFES UMW ERARE.

tRNA B iR 5 5 £ &4 K : Add-1 5 Add-2 ZHBIER R K ELTF L tRNA
B, S Ins-1 BETAEBRTERETH —34, Rossmann fr##EH T &
__ita ' '

{RNA 4T 4: aaRS KB 1 WEARRAHE ArgRS A —MEE 134

BHBEHE 14 A BHTBERNLEME, T Rossmann FrEXSE, XA
£ MR W K tRNA ¥ 2 F ArgRS ¥ 6.

. ArgRS N &y RNA £ &3: ArgRS 4y Add-1 £ 43R5 tRNA B9 R B, 5 tRNA

WD WA EAEARNEY. Add-1 EHEHRBEBHBEXSHRE
tEOLEREREA.
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6. REMFLES{EA: ArgRS WA FRTFLESLAMTCRNETFN, &%
UM EESHE 2 AalENEALERERE . Add-1 EHBOREB
HEFRNREDTH.

R BT, JLA aaRS (Arg, Asp, Gln,Glu, Ile, Leu, Lys,Met, and Pro) 3
—ANEFE%W (Vellekamp et al.,1985) . A ArgRS Ky cDNA 5| &5 v 3L 3
My ATgRS R E A ST%HIE M, BEBMAF 55 % IF K ArgRS & 87. They A &
M, 5EXBAFYE ArgRS A 37. %M EI M. ArgRS B A EMFREERT
By (Girjes AA et al.,1995) .

ATgRS L AE BB E 3h tRNA M MER, EBHMERAXETHEE TR
FREE R, ML,

G AN BB tRNA & R B§ 12. 87 09 4 RB B R, R BT &G oy AN £ B tRNA
SR YT HEAANFARERELERFRELA G THL. HENEEL
BRET My, LADH. AR WEBERATERNRRCQERE
RET —MHRE.

BREEAEHHINER, B, EXEHRNG L02 MKk, 0. S%FBS F kK
WA CHLMRE LO2 etk JeW. HRE. BAT. RAK. FE. BN, BR.
B, RAN . RAZRA. BE. RABRF, KXAN SRR E#H 5K AT tRNA
LARMNEAEEREMN, Eh-FHIRbTHREMN. RXAHGELEAMER
tRNA &gk 5§ 12. 87.

BT E PR A tRNA & R 8 2. 8T BEAERY ARSI RABEKEE F
GCEEYRTREEAR, THHARXLAYIRTSIRARNES, BUAHR
B - HBELXXES S5 0B AE tRNA & B8 12.87 & B, RAR
EFAMEEANAERFF. FHRAR (RNASRE 2.8 FaREOEENLH
LHFRBEEEEERBERRRRSTHERARGE T X, XMFGTHRHK
FEEIFOHA/RARTHNERY, Ao BTHELINARELERMN,

AERPH-—NEHERBEITENFHL K —— AR tRNA & R B 12.87 I X
ERB. Xt sy.

AEHHE - NEHERERD LS KOS FR.

REPHE - AEHERRECAREMER tRNA A RE 12.87 NS BERW
A

KERWE —ANEHWERESHRTHAB tRNA &5 12.87 WS HHRY

—2....
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EEIRAE ZHAE.

AEHWE —ANEREREATMEAT (RNA & R 12.87 7 %,

AEVWE —ANEWERGAARL NS K —— W EAB tRNA £ B BF 12. 87
;7 e

KEVHE - ANEHEE/RTHNREAS K—— WA B (RNA & 50§ 12. 87
WS, HHA. BEA. WEAN.

EEVHE A BHWERMEDWHRIT 5 MEAR tRNA A R 12.87 RE MKW
Vi3RI

KEPH R —RBOBREK, ZFHRRAES, BE&E: KA SEQ ID No. 2
EEABFFINAK. SERTHER. AWFRNBREMEY. B, ZFK
R B4 SEQ ID NO: 2 AEBFIINF K.

AEHEESR—FHOBHEIBER, BB TAN—HBEFRFFIRA
A&

(a) 475 B ATSEQ ID No. 28 XM FFIth KN F B H B

M E54BER QEHNEBER;

©5@BOUIBERFALAZSTNERKN S HEHR.

Efdd, ZEHERNFFELE THN—M: () HAF SEQ ID NO: 1%
311-664 fr g F 5); Fu (o) LA SEQ ID NO: 1+ 1-963 {wy/F 5.

RKEFBHFR-—MEHARPASBHFRARE, HARKERE —HA
RARETIBANEIEN, AESL. LRRERWEZISR, —ROER
AFRAEIHRAEREAFDORERLASRNT .

AEPRBR-RBS5EAEHASREREESHHK,

RERES R - R B . BOF. HHR M EA B RNAS K12 87
BEuEnt ey, REENARRENEK. XEWURSEAEIF R
BEHLEY. '

AL PE PR — MR 5 WA R tRNA &5 12.87 BRARYRAMXY
ERRERDRENTE, AERNEYREFHRSRIARG S BHRFFF
R, RERMNEDHEFRLAS KRR EWTERE.

AERLS R —HEME S, EEARRASRRERY. BER. 5
U 30800 LUK 25 % b T R e RAK.

AEHEASRREAG LA/ REMERENEA THTHE. REHK
R EMERRE T E FHAR (RNA 2 RM 12.87 XX R E I RKRRNE

__3_
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R DE
AEHWEEFEE FRAXNERALT, AEARHEARAR WEREWH
JHy.

ApHBARHERBPERANTARERERHNAVRALTHEX:

HBFEF” ENESER. HERRIBYRRAABRRHBL, LTUUH
S KA K HDNARRNA, EAIT DR B EER NEN, REAXBREXHE. £
T, RiE AERAFF” BREERK. K. SHBRBEARFRARSLR BEHL.
YREH Y BERFF FR-BRAFENFORYTHALRFIH,
XM “FR” R “BER” FRGEUAABFFMBNSFRBARYTFHX
HABWARAER.

BUEREBER B RRE-HAA-NRENEERABFRAEN
SEBRFIRGLENSHERTS. FARKETAELAEBRF BB FRT S
HEXMBRMERG KA. BARESR., THRTRA “RIHE KX, oAk
WEABREAEHS RAXBELNNEHRAEELR, WRAEEBREEREAR.
A TEAERTREE, PAEAREREAR.

“Bk k7 %a‘%&ﬁ&&ﬁﬂﬁﬂ%&ﬁﬁu#f’hﬁ%&ﬁ%&ﬁﬁ%ﬁﬁ’ﬂﬁk
%.

“HENT B BN EREAERFIRBFRFFFAAESHSRARFEN
AT, —ARENMERIBTRGH . BR” ERHFEANAERSBYE
B ANE SN EAERBE TR,

“hERT BRAERRHTHEH. ARRAWLFHENEER. XN,
RiE “REEENR" ERARN. EANRARFORRLN BECEN YRS
WS EREAERE UK HREREESHES.

“MAT BHULEMATRNAS KRBTSR, —HTIRAFERK
FATAYAEERERNLT. KA TUCEEER. BB, A
EARE TEAMAB RNAS R BE12. 87T AT,

CHERT R WS BHEY5MABRNAS RE12. 874 B, —MTH
R A B RNAS R 12, ST A M B R R AR FEENSTF. EHA
WEMITUEEEAR. HR. B A AL A R AT R T VT 4 A0 S B tRNAS P BR
12. 878y~ F.

“E%? BRMETRNAS KB 12. 87T R A KK, BEEFORBERNA

.._4_
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R, Z6R%ENEERMABRNAS K12 8THEMIEEEWFHRA.
ThRE B R M B ROE.

"R ERERA LT SRAREEEANETES. BX. BXARLEOHR.
AR EARAR AFAENEG R A I R EAB tRNA 458 12,87, EX
L AR A B (RNA & T 12,87 EEEFRRARBEER L £ 8 —WEF.
F 8.8t tRNA & k8§ 12. 87 £ Ry 46 1 F X BT 5| 4547

CEHAH” R “EI” BEREAFWEREMEEAGTAIRERNN S
BEBRARES, fllw, FF “C-T-6-A” TEEIHFF “6-A-C-T” &&. B
NEEAFZHNENTURBONR2H . BREXFHEIEESTHER
BRI LAXHBERLEETAERYH.

“EER” EHENNEE, TURKLQARAELAR. “HoRE” £
¥-—RELSEHNGFFR, REL)THH4NMZLENINFA S RBERGRR. &
PHAXHWEHTEIESHUERERROXETHITRR (SouthernB # &
Northernf i 4 ) ¥4 . XA LFBENFIBLXFH4TREEHMIHTLRAE
WEINEBRFHNENTEEBERKNAFTHES. IHTBRFHRUEEER
WA ST ERREES, EASBEEEREANLAHERALAFIIRENSE
SABRENRABRENMEEHN.

“HIRMELR” BEERRRSHEERIE BT 7 LB+ F 8RR MH
PHERR, TRARFFERNTHEKET 28, il IMEGALIGNEE F (Lasergene
sof tware package, DNASTAR, Inc., Madison Wis. ) ., MEGALIGNRE F TR #E L H
% EfuClusteriz X B R X % ¥ 5] (Higgins, D. G fo P.M. Sharp (1988)
Gene 73:237-244), Clusterik il 42 B A B3 2 8] W BB 3 4 B4 7 7 # 5 &
. REBAZURMNBRASR. FARESFF 0/F 5 AR T 5B [H 48 F
HEL;RBLTXITHE:

R FlAL FF 3B A IC LBy & & 3

100
FRaRES—FFAP M REREH—F 7B R EHK
27 L E A Clustersk B A AGURE iy ik wlotun Hein RMEHBFF| X

_5__
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“ME” RBEERFFZAHF Aot R EERA AR RR
FTHBRROEE. AFRTIERRNEAERALD, TARTNAERTAERL
ABMAAEAR, WEEHNALRTOEMARMEAR, ERA T EFILE
EHAHMUEARNBRERTAERER. FREABRMH AR, HARMEAR;
RABRAAAERE, 24R0F4R; XRARMEAR.

“RX” BE5HEGINARRNAFAEANBERFF. ‘KA R¥S
“HXE” AR,

WY REIFPEROGRWEBRNLESHD. IRLEEHUTURA
Ak, BREREESBREET. UMMTAEANTRERERARS THIELH TS
:3:0F 3 8

“ik” REXTBHHERSTFEALABR, v Fa. Fab), XFv, H@EHRHE
EHOMABIRNAS K12, 8TH R E &.

“ABRLFER REFEFAREEGEBNAERFIIRBREABEARKEHN
A, EREREEESFEENGHEK.

“HEH —THARBPRATERNTE (A, EREA/FTENRFRX
RIAH) ZFHBH., b, —PERTENZHIRISIRFETESNI DT
REFAPALEHRX, CRARNIUEREERE -~ LA LHEERREFHIH
FHURAFARRELSEN. IENIHERTREEX AN -HS, LTHX
HAZBERBSIRRE L4 —H. BREGCRLEEGUTRECARTANHR
ML, ENRESEN.

AR, “HBN REXARAERERRT,BLER (WREXR
WY, BEHAENREIANRE) . vEFAERANIBAREITHLIRESRF
EMREALEANY, EAHNEREERBEIRONRARSPEAFENR
R P A, WAL EELN.

WARXFH, “4Ee A5k tRNA & 5B 12. 87 B AB tRNA & 50
12,87 XX L FREXREHMANETES. BE. BEARATHR. X324
BRAAREAGEANEG RACBAR S EB tRNA & 458 12.87, BXL4W
FREFTFERAFBRBMER LB EE N EH. WEABR tRNA 48 12, 87
FROGE R AXRT .

REWARET —MH LK —— A B tRNAS 5 BE12. 87, K E A FF HSEQID

__6._
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NO: 2T R Y AEBF I AR . RRVINERTUREALIKR. RRFK. oK%
K, RAFLAERK. RXRVAWSRTURRRLAME =4, RELFLRNZY,
REAEAEANRERRNEEE Bll, @l BE. FEHEY. Bafodils
WA FEE., REBEHAAFTRTANEE, ARVANE TR ALY,
RTUREREELN. FERANEIRETOERFCERBYFREBRE.

AEPLRGEMES tRNA SR 12.87 W B, AT HFoXile. ik
WA, RiE “FHE” . “MTEH” fo “X04h” BHEXXLRERLAHHE
Bt tRNA & K BE 12. 87T HE Y AW E R ERNE K. REVFSRKEA K. #7
EPRRUBTUE: (1) IR—-F, HF-AREANEXBREBFEFRE
RTIEERZRE (RANERTAERARL) RA, FERRKEEZRTURb
TUA R ERE RS FHOHN, R (11) XHE—R/, T - REANMEBR
EFHENEARACEARRESRAE;, R (I11) B, HPRH
FRED—FMited (hvEKSRIEH N LGN, AoRZL-B) B, &
FV)RXHFE—M, EPHINERRFIBEHRBLI AT RN Z RFF (Lo
WEFARLRFIRARGUESFROFFREGEFF ) BIARHMHR,
EHNFR. OMERPEDAB AN ERARBRAARN B REBZN.

EEARBT O ENER (FHHEHR) , XREAHHDAA SEQ ID NO: 2 4
EBRFINFRNIBEREAK. ZRANSHHBF 543 SEQ 1D NO: 1 By
HRAFF. RRANZBEREAABBHALY cDNA XEF LAY, S4EH
FHEBFT KN 963 AMARE, HFBIELE 311-664 HE T 117 M ER. #
FEECAREBUBELRA, KFKSWEABR (RNA SREEHAMNNRE W, 7
W7 2 R BE tRNA & BUBE 12. 87 LA M A8 (RNA S B L sh 6k

ARANFBERTUR DNA B KX E RNA B K. DNA B R4 cDNA. B H
# DNAB A L& AK DNA, DNA T LR B4 0y B ek ey, DNA A B R d s}
RS, HOERFROREGEFFI TS SEQ ID NO: 1 fr R eh 44 X ¥ 548
FREFREMFGERE. WRRAFAH, “HFNEREK EXZATRHRE
AA SEQ ID NO: 2 Y BB R £ JK, ﬁESmIDMI%T%%EE§ﬂﬁ§ﬁ
AR,

- GG SEQ ID NO: 2 R RS KA Z B HRMEHE: RARRERNEERF;
BRREKNREF N ERMMEREFS, REFKNRBE T (Fodd oy i
WmAFF ) URFERTFF.

RE “GEFRNFIBTR EROAERDUIRN I B ERPECER v S

._7__
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B/ RFREGFINHEHEER.

FEALSRERBREZBERN TR, HRE5RRAAMANELR
FRHMERBERA . X pfofiTeh. LWEBRERANETRETURRRLKX
AWNENERARERREENERE, XEUERERACERAREREK. &
KREREPMBBANERE. WRABFT2N, FAEREE-NFHFRNBEHEY
R, ETHRE-ANRENMBHBHRR. SERFEN, EXSAER LR ERSE
oy & Kl Rk

ARARSREU LB RNFIRIGERER (FHANFRZERFED
50%, MRILAA TORNAEREMN) . KXURAFRETEELAGETERRARL S
BHERTAXNIEER. EXRRAS, “THELEH" B OEREETE
EA B ook B, #m0.2xSSC, 0.1%SDS, 60°C; 5 (2) Z X o m A &
MR, o 50%(v/v) BBERE, 0. 1%4fuHk/0. 1%Ficoll, 42C4%; R OVRAR
R ZENEEREEDE ISUU L, BRI LW A RAERR., HEH, T
XWEBEBRRELHSIKS SEQ ID NO: 2 iFMRBRSKARRAGAMFE 8

ARPEBREULURANFIRZNEBRT R, RRAFH, "BR
FBRKEZLE LUAMEHER, BFEED 20-30 MEHR, EFREED S0-
ONEER, RFREZEV 100AMEHRULE. BRABUTATHERNT HK
A (38 PCR) LA S Fo /R 0 W M A BE tRNA & Bk BE 12. 87 S Z B F .

AEAFHF R BERAB UL BOH ARG, E4MBALERR.

REANREHER tRNA & B 12.87 W RNWEIHHERFFRAZ /N
ERF. B, AEFBRPNRXBERLEINER. ILEEACEEFAR
T DAFH4E5XEAR DN XELXURBE RN S BEFRFF. D RZE
XENHEREURHAAREAEHRENTENSIHHER A R,

KEVH ONA FBRAFFIMEERA TR A ERS: 1) ARKE L DNA 2 3 X4 DNA
F5l; 2) 1k 4% DNA ¥ 3 DLIRF8 B 38 & FK o XX 4% DNA.

TRRBNTEF, FERFLANARAER. DMAFFINEEMFEHE
ZUKXAN TR, ELYRANFIERDNMFRANSE. 2 HRXEN cDNA K
FREIEREAEGREAZEENRAELEHS T oRNA FHTHER, BRAERE
R cDNA ., REoRNAW IR EAFZMARBNER, KAZETAELRE
$%78 (Qiagene) . T4y cDNA X B B i ¥ o9 ¥ 3% (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,

_._8_
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1989) ., H &2 W W BE R By cDNA X JE, #w Clontech A& W[ cDNA X E. ¥
BoERAREMR KA, HERD R YR,

ARAEMTENZL cONA XESFREARLANER, XEFELEERTR
F): (1)DNA-DNA = DNA-RNA £7%5; QS EFESGABARE L, QA TH
£5: tRNA & B 12,87 B RAMWAT; DBRATFRARAE LW ETZY,
XRNEERAGEAT Y. LRIZTREA, WIS H T EREEA.

EEOMFTREY, #XFAGE4ESERANIBERNEM—HoHE
B, XKEZD 10N MNEHR, BFRED IOANEEHR, EFRED SOAMEHE
B, RERED 00 MEHFR. Wb, BHNKEREE 2000 MEERZA,
BN 1000 MIFRZA. WAFANBHBERELARVNEERFTIGEL
R 2R EF AR ONAFS., RRAHEERSRA R BRYRT AR
DNA AT IARIE TR R &, RAERS (RS RE) £,

EE WM FET, BAUMED tRNA SR8 12,87 XFXRENEEAEWTAH
REFH AL Western ik, HRATAZIIEE, BEEK A RN % (BLISA) &.

Rz PCR B K 3¢ DNA/RNA #9753 (Saiki, et al. Science
1985;230: 1350-135) KA { A TRB/XLFNEE., BARBRBRAXEF BRI
4 B9 cDNA Bf, ¥4t 2% A RACE 3£ (RACE - cDNA Kty #5%), A F PR i
SIMTREAXFAFHEALXANZEHERFAGRE L AR, FTHEASY
AR, THEMY &85 R b ko a3 1% iy DNA/RNA K B,

WwEHRABRANKLANEE, REEZMDN R BRENIBERFATHE
M UM A4 40k 3 (Sanger et al. PNAS, 1977, 74: 5463-5467) W .
BREEZBHBRFANECTABTLNFARNEE. Y TRELKH cDNAFH, H
FRERE#T. FHBEMNEZEANTHEN cDNAFF, FIERLKE cDNAF
.

AXALYRELEARAHNEIHUTREEE, UWRALXRZVHEGEREEA
WE B tRNA & 5B 12. 87 REFFELEF IR ANEFION, URBEAHK
REERRAPTR S IR F i, —

AEAF., REOMBER tRNASRE 1287 WS HERF I THEANYKEKF,
UHEAFRARERAFUERNELAER. RiE “BK HErH2 0 pNaE
Fh. @&, BERE. HhaRFE. TGO ERAESELRRE. FH#F
REREEHEEK. EXARATERANEARECTIRT: EHEPRANETTT
B 5 F iy Rk 81K (Rosenberg, et al. Gene, 1987, 56:125); W I Wui

._9_.



10

15

20

25

30

15

o % 1k 9 pMSXND F A & 1K (Lee and Nathans, J Bio Chem. 263:3521,1988) fu
ER2HAETREANERBETHARFENRK. 82, REBEFEIARNLHR
E, AR EESTUR THREALRAEE, REEAN—NEEHER
WESHARREE. BT, HFiLEEFEFRET .

AFHENEARAR BT kR TR %DM E B tRNA & 5k W 12. 87
HONAF A ENHR/BERBTHHRERK. XEFERERIELH DNA
EA. DNMAEREFEAR. AN ELHB AR (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). Ff
R DN FATHREERRIBRETHELEFST L, DR okNA &K, X
BEHFHRREATH: ABHEN lacK trp BHTF; AEEAERGPLEFH
T RBRHTAECM W EMBHT. HSVEIHFH®E S T. 2} fosiy SV40
Boh¥. REXHEBEN LR iy —SEaNTEHAXEERE ORI A
MERFFPREANBENT. REBRALAFERERBANEBBEERE AL A
RELTF. ERABATPENHBTF IR CERETERZ AR TN ERBE Y
M., WBRTFTRONMRENMAERET, B¥ALH 105 300 MgEx, A
TEHFUHBERGER. TENAFTELEELFRE G —MEy 100 2 270
AMEEAE SVAOMBET. EEAGEKABRN NN S BEHETURRAEYE
F%. .
b, RERBRRARDE - IPRENRBUFLEE, URGCATHBESR
MR E T AR RBMER, W XBERERAN A RERER. FREHREU
BREXZAZD GFP), ZATABHENEARRRAFHRERNLE.

AFE - BEAARAHB AR BEELNREK/EREETH (WEFH
F.MEBETE) PEEEFDER.

REWH, ROMEAR (RNA S RBE 1.8 WA FRR A LI B HBW
EARATHABREINFION, UARSA LS M FRIEARAKNEET
BAUFEER. RiE “FXEN” HEMER, vodak; SEREXRER,
WEHAN; REFHEFRLER, Rl al. REEATFH: ABHTE,
ERER; AEARrRGRSTIERE, RESkr8E; Ehak; Ri4aK
o R S2 XK SF9; FHHMM A CHO. COS 2 Bowes AR BHME.

AAZAFAG DNAFFRSEHA DN RN ELAREEVEEBHTH
FHRBEAAR BB EABARRT. UFEANEBEM B ABFERN, BRK

DNAWRZ BB TERKEKMERIK, A CaCLRAE, FTAMNSRELN
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BAF A, THEBNER MgCl,, WREE, B THEFILH T EH#T.
YEFTREBAY, THXRAWTHDINAERYZE: #RESENERE, KL ¥
WMAEEwBHRESN. L. BREALES.

BEREHMGEADNAER, AAXLRANEBERFITARREIRETE
4 W9 ¥ BB tRNA & 588 12. 87 (Science, 1984; 224: 1431), —MEUFUTF
B |
(. AXEHAHRDA HEBR (RNA SR 12.8T HEBHFR @ ERRD,
RACHI LB H RN ELA XA RARBUR LI CENFETHN;

Q). EAENEREATEREFZ AN,

Q). AEFRESEHTIE. ELFAR.

EHE (2) %+, REFANFIER, EXPHANERETREEMNY
MEHRE, EETHZARAKGRAGTHITRF. YFEZAREKBEZ L4
MEERE, ASEN T (WEE#BIMWEFR)BFRABNED T, KEKRE
B3k — BOETH .

EFR ()%, BHAFRTEAHTFHERAN. REHARE ERE. BHow0E
migs. wREFE, THRAXHEYN. ¥R CHERARIENLIETIZELE
o EANES. XEFTERAFGESIRAR RS, XBFEAFEEHFT
BT A EANAE. FERNEALXLE@GEH L. BQ. BBHE. EFH
LB, BEL. 2 FHENERIR) . RMEN. BTXHEN. BHEAANEE
# (HPLC) et E AR AEEBENMBREXE T HEWE L.

EERHERURZERAERA. B OMERTERER TRKE BT,
fldn, THTSUEME. WERGKZE. KRB, 2XRE. HIVR A EH
R E.

BF ArgRS R ERE L tRA B AR, EUBERAXETRANS
ETRRBEHREE. ENfkl, TREORGEDEK. REHHAMEAB
tRNA & R 12. 87 WREZAREMFAET O RN AEN SRR, AL Z4LEH
hW. TERFEAHEEFRT:

RERLE-#FER. SRR, TRWE. BB Y. LEwH. EXERHR
K. BAXEHH HBEELLUEER . HERTHE X T LRI, Langer-Giedion
GEE. £AREAE S, RELER. B | #AAIMBIIRBESED
Conradi 447 5 Danbolt-Closs &% . XU HFABBAAE. £EXEAD
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BE. WABEAERYE. AREAWEESE. RFRWE. &, Villians &
A%, Alagille BHE. MRAZKEEE

RitfEFEER: Z45, L EMERESRE, ERHE. ER6E
EX

KIE: ERBRE. RAPREFHEEAE. HERNARHESE. NEH
KR, KRNEBHEXTX. BEX. BARBWER. HRAX. F0%K. AKX
F KR ‘

AAPE: XELRME. S LAME. HAMME. S8E. BHE. &
B, mEE. mEME. ShEASME. L8, RE.

AE AR T WAt DU TR (BE A KR GEHRD WA B tRNA
AR 12.87 AR T k. B A RN ABE (RNA & 5885 12. 87 ) i 48 o 3
BEAYIE, TRANELIFETSERIEEEEANELDEREE. 4
I, BESWWAELET, BRNS YR KX A B tRNA & 5B 12. 87 W
BH 5AF R A B tRNA & R BE 12.87 — . RENTH MR R HE W
MEEREBRESY.

HEE B tRNA & R 12. 87 Y RMALER L L K. by, Théx
Yio K. WE B tRNA A R BE 12. 87 By A o LA 5 & Bk tRNA & 5 B
12.87 44 MR EDIM, RRNNZILIRNT4E, RESASKOERAEIAE
AEAFRARELEYETIR.

ERmEEAERANLS e, TOOEMEBR tRNA & 58 12.87 IwN&EW
SRlEE, BRMEMSYAHAB tRNA & 58 12.87 R TR (EEHE
FHBRRBELLCURTRENAN. ALRABHRNVEGWARE &, TUFHHR
ERERAERAGZTEREEWRXUY. B E5HAB tRNA SR8 12.87 £ 41
SFRAFIEARIBRBLABRTHRASNAERESTER LRGN S KET
A, ober, — AR AT AL tRNA & R 8§ 12. 87 5 FHATHRIE,

AERARETHER, REAE. &Y. (00N eI mmEDHEN
AFERANTE. XEHETURS REFRARKETEREK. KXAERE T4
R B BE tRNA & KR 12. 87 ME R T HEHHAR., IBHAELE ETRP): £
K, EREHAR. &AHK. EHEFK, Fab FRF Fab RAXEF LW
R B

%R AT R tRNA & R 12.87 ERERAEESHS (X
%, PR, KEE) Wr %A, FREANTHTHBRRAZRE, BEELFRT
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BE AL, S AMEE tRNA &M 12. 87 W E N R RANBARBEERTRT
e X JBH A Kohler and Milstein. Nature, 1975, 256:495-497), = EH AR,
AB-HHHAXBEEAR, EBBV-RXBEAE. RAEERREARNTERE LY
HSPRT R AN A L™ Morrison et al ,PNAS, 1985,81: 6851). Wi 4
Wy Ak AR B R (U.S. Pat No. 4946778) t ¥ Bl F 4 & H W 48t tRNA & &
B 12. 87 My B4k HAK, |

Vi EB tRNA AR B 12.87 W HARTATAREALLFEAY, BRAUFR
Fr A 0 EUBE tRNA & R B 12. 87,

54 @B tRNA & R 12. 87 45 & 8 3 3 B B T B O R 4 AR AL,
EANGCATHRERME oA, IMABRERICHTERTEY — e GHEbi
FERATHEARGENHEREETES. ,

FAARRTH FRIT4 AHEAE SR NeRER. WHAR (RNA &5
1237 BEMEMNERRAKTEAEREIZE EREX, EXRES,
NIRE)RNESE. —RBENTZRAREZEKAN m SPOP, HEHAEANEAE,
BB XH, BEELELTHAL, IMHIHETHFRKMEB tRNA
A B 12.87 MM 4B L.

AEPFHHEETATRITRT 5 WA tRNA & 5% 12. 87 xR M.
4T 35 W ) B o AR FT DU ek FELOT A LB tRNA & Ak BE 12. 87 WYX A R FE .

KEHZH R ELAR M E B tRNA & 500 12. 87 XK PR HT BN
F. RERBREXFEF BN, DEFEFISHARORERENE. KRBT
Ko o 0 Bk tRNA & BKBE 12. 87 KT, ¥ DK fEMBME £ Bt tRNA & 6k B 12. 87
EAMERFHEEMfR T4 KM ABE tRNA & 58 12. 87 RIEAWEM.

KRS RATRER BN, Aliv, FHRTHYEN. LERBHITHE
REEE, FRAT SR 83 =8 0B KE KT, EFNREATHELSN.

GAKES tRNA A KBE 2.8 WA N FROLTHATENRTEN. XF®
HERTHTFHETE FHAR (RNAARM 12.87 WERER B Y/ T ERRLMN
RympEs., FERRMRY. EANEAFNBTEEAGREESEP TRITAT
FIRE R ONE BB tRNA A R B 12. 87, DA PR M S Bt tRNA & B BE 12, 87
EM. B, —RERAHAS (RNA &SRB 12.87 TUREEN. BEATEF
2ot A BE tRNA & R 12.87, BV E TR REHNES, BHZEEH
BEM. AREHAHREBTRETH THRTMEAB RNA & 5B 12.87 REH
EUREFKNER. RETHREGRLABG LIRS, BREE. RESA
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XEE. BARSHE. BARESETHATHSSH A tRNA & 5B 12. 87 8
SHEMESTHRA. WERTRHDMEB (RNA &R 12.87 W EHHMH
TR ESANF T AT E A X (Sambrook, et al.). B /NE 41 %G A
tRNA &AL B 12. 87 WA B MW E XA RAEFTREZTHMA.

SUERENALRERANN T EAE: HEINTFREZENNEKAELR
b, READBEREERGRE. 2EERARE) AR TR NERT. B
HaEmBHEAENE.

0 8] 48 4B tRNA & 5K B 12. 87 mRNA B9 B H 8 (3 K X RNA fv DNA) LR
BRMAERZAREEZ N, BRE —F @S RE0 BT RNA B84 RNA 27,
BEANSEESL,FE5EANERNARRELAXFHTEBRAVNER. KXW
RNA #0 DNA ROH 9§ 7T A €. 4 247 RNA 3 DNA & R B, wERH#RBEL
$AEREAREGFRABAC ZHEA. R X RNA 2-F 7B 470 1% RNA &y DNA
BRI ERNBR A TIRB., XM DNAFF EESABEKG RNARSHESTH
T, H TR, FRREMN, THEMFENLRTEN, ¥R
BB B, MM R o 2 R A W e 4 B T AR — B4R

B KA B tRNA A R 12. 8T W S MR T A T 5 WA B tRNA £ 58§ 12. 87
MR EARG DN, ROMER tRNA &R 12.87 WZ B HFRTH THRAMER
B tRNA & 068 12.87 MR X 5 B RAERB RS THA B tRNA & 5L B 12. 87 By 7
ik, AN B B tRNA & KB 12. 87 4 DNA 5 T Bl T X B AR A AT ¢
2% B2 07 M AUBE tRNA & R BF 12. 87 MR KRN, #AH ARG Southern B3,
Northern FpiliyE. BAAX%. XUFRAFEHRAFHRBEA, MxuEAA
EHRTAHLARBED. REANSIBHHRN RSB T4 K {4 B AR
5 Microarray) & DNA K (X% N “HEYEKE" L, AToHARPEEH
ERAEMF AL E DN, FMAB tRNA 4 5 BF 12. 87 552 0 5| W3 AT RNA-R
&84 FRE (RT-PCR) R 4h 3™ 36 0 ¥T A MUK S8k tRNA 4R 12. 87 YR = 4.

W 4.8 tRNA & Rk R 12,87 R E 6y RE T R T B A Bt tRNA & 5§
12.87 M £t kG, MAB (RNASRM 12.87 REWHACE S EX HARMA
Bt tRNA & R BF 12.87 DNA B RlM L9 KR K. BfL. k. EAMALEEMR
W WA AR AL Southern B # k. DNA FH 44T, PCR B & XA
RF, B4, REATHEWEOWRE, HWA Northern ik, Western B
BETEEHTERITLRE. |

ARHHFAARERETLEAMELY. AFFLHAEBIRELA
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REAEAERERTUSHEX. BW, FELEREARLLNELEEAN K
frh. Bk, RARSHETERFAREELLSN WREEFILHTH
FHRELERMIE. REAZY, HTHXEFFASRRBAXEERE XK, ;X
FENE S REHXUDNAFF R FREKL. .

&2, HIEcDNAK APCRE| 4 (fh#15-350p), TLIRFF ML TRE
hl. RE, B U YA FPREXSEZAREANKERREGER. RA
MUeSHHE T ANARENREERLTETHG R B

A A B WPCREE, RUDNARME AkReaknythgzr, &
AARPNEST®E Y, EIRUFE, THAA-AREBERERNTR
BAREHATETILAEEM. THTREKRSANTELURELERM
RE. AFEHERSENRERTREPMAZHL, ATHEREEFRH
cDNAJE .

WeDNAR 5 R B R R AT RARMLARX FISH), TRE-NFRFMH
B HTPEEREMN. BERWER, £ MVerma%, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York (1988).

—BRFFIBEMAERGREEAEE, AFAEREALOREMLERY
PEXFEKERXK., XLBETLFHm, V. Mckusick, Mendelian
Inheritance in Man (¥ i 13 5 Johns Hopkins University Welch Medical Library
BHKB) . KETEIHHW, RIEAELEEAHAREARER LHRRK
ZHEWXR.

¥, EENEZRRAARRNMAFAONREHAFNER., WRE—
SR FANERANM AR ERE, TRREEETEEMEFRALEE,
MZERETHRREERGRE. WEERPRERME, BRSREATRRE
R S R4, AR EARA T T WM B R 3 T cDNAK 5 My PCRWT A 8y G &
LB, REDHHYECERERTARRGIBEY, BMARCEL K
WAEAN LA KRS HCINA, TURESOESOONMBERTRERFZ —F BE1R
BEEE) BN G200 E F-NEE).

AU RRANSK. SBFREEENY. HH. HRAGHEANE S
EHRHHEERAGEEN. XBBRETURK. HHE. 28, & X, WA
HMUREAIWEL. 4N ELHRENSIREFTANRTE ML IR
RABAABHN., XBAEHTUEABTUR TEMENT.

AEHERESE - FRIMEBNHERRMNE, BBFRA—FASH
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AEAWGRAG MRS, SREFB—R, TUHEHE. FRARYEEGRRK
AME RNBEAEEVNNFARARTERT, ZRFRRBAES. ERARHE
BB ENHE TREEAKEEA. o, REHNSZKTUSHXERBT &
MBS ER.

MESMTUNFEN ALY, nEIRHHE. BRI, BBEN. ILA.
ET. BAREANWALH RS, MAB tRNA &R B 12. 87 UKW BT /BT
R EREGERAY. AT RENHMEABR (RNA &R 8 12. 87 B B A f|
ERENBATHLEE, v R, FETH0REAERDEE £ AN,

FOHERTHE AR A RN, AT RE B ERH
REWAKHEE.

12 A & WM Bk tRNAS B M 12. 87k SUBL tRNAS R BR B X G i RAH L
B, bR B RNAS R 12, 8TH R T F B, T SR MR (RNAS
REhEAEH T E. X, - E, 2-PMA+HEcv30448 M4k . 3-LPS+HyEcv304
SRR B, A-TE % R B 41024NC. 5-Fibroblast, 4 & F-FH %, 1024NT.
6—JE B Rk Fo kK B FR#, 10130T, T-EMRfckAAKE T RIM, 1013HC. 8-
BLAE bk 4 BEET . 9-RERLE S . 10-BEREAE. 11-FDE. 12-FWamtk. 13-RA.
14-PERE. 15-B7 . 16-2 k. 1TRI1E.

24 2 85 B9 0k B tRNAS B W 12, 878 SR % BLRZ MR B v 3k B (SDS-PAGE) .
12.87kDa h B E Fith o TEH. WL oBEENTFELRY.

THEHESAAEHEA, H—FPWMAKREY, SEMR, ILETEARATHRHA
AEPETAATRUXLZAHEE. TRAEHEATRTARKEGNEIRT E,
BEHEE AL G Sanbrook FA, 24FnE: LR EFM New York: Cold
Spring Harbor Laboratory Press, 1989) F Rt &4, LWl B A
P 1.

EHA 1: WA (RNA & A8 12.87 WL 1E

ARGABN/ &/ — S EREAMMERNA, AQuik mRNA Isolation Kit
(Qiegene AF & ) MERNAY 2 Fpoly (A) mRNA. 2ug poly(A) mRNAZ i # FH
RcDNA. JSmart cDNAZ K2 (M E Clontech) HrcDNAK B i 3% A\ 5| pBSK (+)
#1K (Clontech N E = R) W E mHA & L, #ADHS o, WA KcDNASUE. HlDye
terminate cycle reaction sequencing kit (Perkin-Blmer/M# & &) FwABI 377H
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5 WX (Perkin-Elmer/M &) R E T A e S fud R3uH 5. W 2 B cDNAJF
5| 5 O # B9 /A SEDNASF 5 $ 38 B ( Genebank )# AT HLgE, ER A AR F — AN HE1893h06
HycDNAFF 5| % 7 0YDNA. 334 Bk — 2 51 5| 4 %2 50 I BT 2 B9 3 A cDNA |y Bt 47 Wi
M, FEEYW, 1893063 T2y 4K cDNAK963bp (nSeq ID NO: 1FFR) , M
#311bpZ 664bpH — A 354bp FF M LAESR (ORF) , JEG— N HFWE G R (JmSeq
IDNO: 2F7 7R ) . RATH B MA4 HpBS-1893h06, 45a0 H9 & &1 L o4 Xy A & Bt tRNA
&R BE12. 87,

EHEM2: FIRT-PCR 3% 70 B 4n A5 4% BBt tRNA S Bt W 12. 8Ty X |

JR B B 48 M8 R RNA Y AR, Dloligo—dT 2k 5] 4T 3 4% X K B & B cDNA, A
Qiagenef kA & 41L/E, A T 7 5| 3t 4TPCRY 14

Primerl:  5°- CAGCATGGAGGAGGCAGGTGTGAC -3  (SEQ ID NO: 3)

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

Primer1 4 {r-FSEQ ID NO: 1895 %4 49 % 1opFF 24 84 IE ¥ 71

Primer2%4SEQ ID NO: 1859 93’ % K | FF 7.

TR BB &M: 750 u 18R BAS $2450mmol/L KC1, 10mmot/L Tris-
C1, (pH8. 5), 1. Smmol/L MgCl,, 200 pmol/L dNTP, 10pmol5|#y, 1U#yTaq DNAKR &-B§
(Clontech/A & = §). FEPE9600RIDNABAE IR (Perkin-Elmer /M &) L TFH£HK
RL25ANJE RH: 94°C 30sec; 55°C 30sec; 72°C 2min., ZERT-PCREY[E] Bk B -actin}
T At B oA R G B, §HE W A QIAGENA- B AR &4k, ATARKE
EA &% 3| pCREMK L (InvitrogenA 8 & &) . DNAFFI M & REVAPCR”= Y oy
DNAFF 5| 5 SEQ ID NO: 157 R #y1-963bp R AH [H.

M 3: Northern B afikar 47K 8Bk tRNAS B BE12. 873 B Wy sk ik

il — %= B ERNA[Anal. Biochem 1987, 162,156-159], XA EBMMHE
BNKR-EHHR. BFAMPRABE-25oMFT RS, 0.2MZ R4 (pH4. 0) x4
FHETE%E, MAVEEFRN XS/ SERNEF-FRE (49: 1), REFHN.
RBAEE, WARFE (0. 8448 ) HFHREMWEFERNAVIE. #1552 6YRNAJL
AT Bk, THRABTAE, H20pg RNA, HEA200M 3- (N-Fof) Wk
® (pH7.0) -SmMZ Bi44~1mM EDTA-2. MW B oh 1. 2%B A ME SR IR L 4T k. REH
BEMBAEEEL. A a-?P dATPE AL 5| 45% 4] & 5P-17 L Y DNASR 4. BT A

 BDNASR 4t 4 1B 7 AYPCRY™ 3 4y WA tRNAS FR B8 12. 874040 X FF | (311bp E
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664bp) . ¥ 32P-ARiC IS (42 x10cpm/ml ) 5 # TRNAR A BMRA L EEE —B
AP FA2CHERRAR, HBEALAS0%F BEME-250M KH,PO, (pH7.4) -5 x SSC-5 x
Denhardt’s#E A #1200 pg/mlsEMEDNA, R Z G, KRB x S5C-0. 1%SDSH F55°C
¥ 30min. #R)5, FlPhosphor Imager# 47447 .

SEHH4: EHMEAB RNAG R IEL12. 87T MRSMRE . - E Pk

MAESEQ ID NO: 1M EIF AW ARG K FF, #itl —xt&Rriy ¥e4, F5
T

Primer3: 5°-CCCCATATGATGGCAGACAAATGCCTGTCTGAG-3* (Seq ID No: 5)

Primerd4: 5°-CATGGATCCTTAACATGCAATGTCTGCCACATA-3’ (Seq ID No:6)

WP B iy 5 3 4 #) & A Nde [ foBanHI BT 1, R /5 251 4 B B9 B 5 3 fo
33 HI 44 ¥ 7|, NdeIfaBamHIWg4]{ m 48 B Tk & & 4% B b pET-28b (+) (Novagen/d
8 =&, Cat.No.69865.3) Loy FM WM. UaH 2K E o3 HHpBs-
1893h06 5 ¥ AR, #H4TPCRE M. PCRE S £ K: ¥4 50u 194 pBS-1893h06
JA¥r10pg. B #HPrimer-3f0Primer—44-%| % 10pmol. Advantage polymerase Mix
(Clontech/ A8 &) 1ul, EIHEHM: 94°C 20s,60°C 30s, 68°C 2 min, F£25ME
3. FNdeIlfuBamHIZH| x4 38 7 ¥y o Ji #LpET-28 (+) S AT WM, 2B B A A &,
FRATAEEHEE, FEPRCAINESEAMITEEDHS o, EEFHBE (£
WEIOpg/ml) WIBFBERIRE, AEEPCREEHAMM TR, FHTHF.
Pk 3k Fr 7 T4 b9 e SEEE (pBT-1893h06) A L45 B4 R W b KA
BL21 (DE3) plySs (Novagen/A 8] = i) . & FHMEEK (HKRE30pg/ml) WLBHMRE
FEF, FEEBL2L (pET-1893h06 ) AEITCHFZEXMBK ALK, WWANIPTCELRE
lomol/L, #EEHEFRSAE, BOKEER, LEFBHE, HFURE LN, AkS6
AN BB (6His-Tag) &4 W FEFEAT4EHis. Bind Quick Cartridge ( Novagen/ &
o) BATEAT, B2 T shfey B o & G M B tRNAS R B 12. 87, £ SDS-PAGEH ik,
7E12.87kDa B 2| —HE — 64 (H2) . HiIA WS ZPVDFHE A Edans K%
HATN-S BEBF F| 047, SRN-3R15A A KB 5SEQ 1D NO: 257 F AyN-3 15N A&
Mk T 2.

SEHHS R ABRNAS R BE12. 8THARN 4

A& KE KA (PEATFR) R TRMABRNAG S BE12. 8745 R £ K.
NH2-Met—-Ala—-Asp-Lys—-Cys-Leu—-Ser—-Glu-Gln-Lys-Pro—Glu—Gly-Thr-Gly—-COOH
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(SEQ IDNO: 7). i HAZEhEZEF4 LKL EEREMRES, TN
Avrameas, et al. Immunochemistry, 1969; 6: 43, m4mgiﬁmﬁﬁéiﬂk£%%ﬁu
LREH EAEREERR, SEXFEALERGSRESY TR K KERN
%k —K., RAZIS us/nl4ikaEE S Jk AL & 40, 39 T SR ARCBKEL TSAR € % sin
He b kB WK . BB B A-Sepharose AR ME Y K A du il 0 K 1g6. HF MK
24 F M AL W E L8y SepharosedBiE b, I E R BN AR g0 2 Wi £ KUK,
%, LUK 3% 1 U0 46 1% 6 FoAK 7T 4 R 3 5 M LBk tRNAS R B 12. 8765 6.

S 6 AR S AR B A R A

AEZHHEHERPRENSBZNEEFRABAERXEHAS FENA
%, WAEEAT5FAXRRYELALRKEG AN EEAR oDNA JTUERZY
EEREFOHALVNERERFFN AR LEARNSHERFS, - FETH
ZERARAELPHIBERFABRRRARN IR HERFAEER AL RFELAR
ERE M REREFRY. |

KLHAWEHENRLHM S H®R SEQ 1D No: 1 kM4 BN EYH
BABAERRES, ANARRR T REE - LARFRFEARRVN S U
BFNREFARGIBERFT. REAX F 2 AERAGHEE. Southern B 2 3
Northern F ik fud W F %, EANBEHENNSBFRERBZERBE LES
ARAHFNSRAL. REMAANSERE: B TRENARYEATERAN
REBHRBATAK, UEREERENERRRGESBUUREIERY S
EW A, RS AR AMSAFEE AT RSN, HFREERS SR
BB Ak, AXSBZE, RPX OB B— AT AES RIRE, KLEHAH A
SEEENEEAE (DREAREAEENEE), UWERXERBELARE
BEMEBHNEE, REAABANRALERL: T ARH4RELERRYNS
Mm% SEQ ID No: 1 MEREAYEHERT B F-XRHRAFEXXNAG
£ HM SEQ ID No: 1 AFREAMNERFRAB. ALKARARERPEZR
REBRARBL, ERRBENNABRAGT, F-ARHERENRRRY
BETHANERE. |
—. H4rwnA

MAER VNS HE® SEQ ID No: 1 +HBEHERN BAERX R, N
FUTER B EX A AFE:

1, $ATK/MERNE Y 18-50 M E;
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2, GCAHk 30%-70%, 3L k450 43 4m;

3, HAHWH N EEIKE;

4, BAHUFAEWTHEINRES, REH#—FHEHENFIHHN, REHEZT
B4R SR REFF XS (B SBQ ID No: 1) e e XEAFI K
HENRBTEAARLE, E5ERSFRENEREAT SSHRAFER 15
AEERERSRE, NZMBES —BBRTEZEA;

5, MBBELHETRARENAEREAMEGEA4 TN — S hEBRE.
=R U A7 EH NG kA R LT AN R4

4 1 (probel), MT & — %44, 5 SEQ ID NO: 1 WEFE A BELH

BEEA (41Nt )

5'-TGGCAGACAAATGCCTGTCTGAGCAAAAGCCGGAGGGAACA-3" (SEQ ID NO: 8) |
B4 2 (probe2), BTE X4, A LT SEQ ID No: 1 EE K BR

HEEAABRAEHEZFT] (41Nt):
5'-TGGCAGACAAATGCCTGTCTCAGCAAAAGCCGGAGGGAACA-3' (SEQ ID NO: 9)
BT RARE S BA £ 61T AT W 89K A R R R R kS R

DNA PROBES . H.Keller:M. M. Manak; Stockton Press, 1989 (USA) UREY RS

FERLRIMEHD (DFEEERPEY (1998 FEJR) [R]IFEBFTRRE

%, B¥HRA.

& &

1, Mo R KFRA R PRI DNA
S 1) HFRRERBENEYFELBNREXR L X BAFRZZ WA

(PBS) thPmer, AWIRFRAKALMEANP., BEFHRFALERE. 2)

Bl 1000g B RAR 10 94, 3) AASEREHH (0.25m01/L FEHE; 25mmol/L

Tris-HC1, pH7. 5; 25mmol/LnaCl; 25mmol/L MgCl,) &FIE (K% 10ml/g). 4)

EACHEHIRBUABIRARENE, EEHFMELHFE. 5) 1000g F& 10

S, 6) AERMKILE (4 0.1g RWALH RN 1-5n1 ), L 1000g & 10

Ak, 7) FAIBBERAEENE (£ 0. 1g BNAKRERM Inl), REERUTHX

B R

2, DNA B X B3 3%

$B. 1) A 1-10ml % PBS #t4HE, 1000g % 10 4. 2) AXAMERER
& BRI s (1% 108 4 /ml) B R 100ul BAZHH. 3) fn SDS EL
WHE N 1% WRAELSEZ WS SIS EEMNAMETRE, ARTRRPKA
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My bR DABERE, M AR, X — EEMHEI HRERINTE, 4)
FOW K Z4LWRE 200ug/ml, 5) S0°CRIBF R 1 /MRBRE 37°C BRRERIE. 6)
AEEBXR: B0 BRE (25 24: 1) $HR, ELBFBOHEFEL 10 4.
BHEEBHE, ZUNEHFATES. 7) BABLESEHE. 8) ALEERAL:
FERE (24: 1) #i3%, BL 1004, 9) B DNAHAHEYB ZHE. REHIT DN
oy stk fo T B ILIE.
3, DNA B9 &ifhfo 7 BT

FE: 1) K 1/10 4548 2mol/L MR 4 Fo 2 R % 100% 28 fmE) DNA B F,
BA. E-20CHE 1 AHREIR. 2) 810404, 3) MR HRBEHZH.
4) Bl T0%% 7.8 500ul SAEVE, EOSo8. 5) MOBRBREN 28, A 500ul
ATBEETNRE, BO S 046, 6) MDAORUEKEH L8, REERAKLIEER
RARLBER., TETHR 10-15 24, UFERBILBELR. FRFE#EAREST
B, FNSHEF AR, 7) UAES TE SKE L DNA V0K, EERERG R A
woky | FIRTEAM M TE, BAZE DNA OB, & 1-5x10° M FRBN K S
fw 1ul,

UT# 8-13 FBRAA THRARLEFTRe, TRUNTEEHTE 14 PR,
8) ¥ RNA BF A 4uZ| DNA R, AWE KR 100ug/ml, 37°C fRiE 30 -4k, 9) im
SDS fu B 8§ K, ZORELB A 0. 5%F 100ug/ml. 37°C RE 30 4. 10) AEHK
FHEE: A4 FRE (25: 24 1) MBEEH, & 10 4. 11) MOHBE
KA, AEAFNEMN: RAM (24: 1) EHFHE, B 10 04, 12) MUHBY
AKAg, A 1/10 48 2mol/L BB4hHn 2.5 A W, BAYE-20C 1 e, 13)
TR 100%Z. B akigilie, A THR, EEE®R, IBAF -6 PR, 14)
W E Aggo F0 Aggo DAAL R DNA B9 SEE R =R, 15) /R EFHF-20°C.
FERE 6 &) &

1) B 4x2 hFLEAPNABRALEE (NC ), AELEER LB 51T
EAKS, #—R4AFTHK NC B, UWEEFENXRS R+ 05 A& BRE &4
BT AR

2) RERA A 1S KA, KTHEL, EZEPET.

3) EF#®#EA 0.1mol/LNaOH, 1.5mol/LNaCl &y3B4t Lt 5 44k (FX%), BWTE
TR #EA 0.5mol/L Tris-HC1 (pH7.0), 3mol/LNaCl #yR4 L 5 28 (WK ), BE
+.
4) EFTHBEF, NEHELHF, 60-80°C =T 240,
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1) 3p1Probe (0.10D/10p 1), AmAN 2 u1Kinase ¥ i, 8-10 uCi y—*?P-dATP+2U

Kinase, MAAMn ZE44&H 201,

2) 37C fRiB 2 it.

3) Am 1/S ARGy MB EH = A (BPB),

4) it Sephadex G-50 4.

5) ZA *P-Probe 3l W A K ¥ — & (T A Monitor WM ).

6) SH/E, WE10-154.

7) RAEMRA R E xR

8) B0 5 — VB KR TE BY X B &9 “P-Probe (% =i ik My-""P-dATP ),
R
HHEETHEHEP, m 3-10mg H 4 X H (10xDenhardt's; 6xSSC, 0. lmg/ml

CT DNA (/N4-RIBEDNA). ), HIFH O, 68°C ABHE 2 N, '
=R
WHRRBHE—A, WABETFHFES, HERUE, 2°CKABEBRE.
B

VG GEBE vk
1) BN B R AFey R,
2) 2xSSC, 0.1%SDS ¥, 40°C #% 15 24k (2 k).
3) 0.1xSSC, 0.1%SDS &, 40°C ¥ 15 2+4F (2 %),
4) 0.1xSSC, 0.1%SDS &, 55°C %t 30 404F (2 %), EEWF.

11 5 B -
1) BHERZFHER.
2) 2xSSC, 0.1%SDS #, 37°C % 15 4+4F (2 3% ).
3) 0.1xSSC, 0.1%SDS #, 37°C #% 15 -4 (2 % ).
4) 0.1xSSC, 0.1%SDS &1, 40°C % 15 94k (2 %), TEWEF.

X-XE B¥:

=70°C, X-X 8 B¥ (F R bt 63 2 X SR04 R 85 70 2 ).

LR ER:

FRABEBEABAERATONEER, UWEAAM R R HEMEEERA
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HBERA; TRABBERBEAGHATHRIER, Hé | ARXIAHMEEE
HEBRTE - MR AXENEREBRE. BRTARS 1| EhhE EhaiiR
WA FRETRAL TN FEREREL.

S # 7 DNA Microarray

EEEFREFMIERE (DNA Microarray) RE M ¥ 2 EE TR T A& 254
AMERFHRARFRGFTER, CREHARNERTA BAF . &5 b
FlEHE. 2EREL, KAEARARMATENKGRTHBH L6, MU
ZERE. HR. GERMOTAMEENEN. KEHH LB ER LI DNA
RATEEASCHEARNTHERFARFTEEIGE, FTRAOBHASBREFLEEL
EMBERFEXFTER, KROLE, wRERKRF. ﬁﬂf#fﬁf&i{iﬁ*
BA & Mg, w5 XHk DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997) Science278, 680-686. & X Wk Helle, R. A., Schema, M., Chai, A., Shalom,D.,
(1997) PNAS 94:2150-2155.
(—) K

BMAFE 2K cDNA 3tit 4000 £ B HFBFFIENEE DNA, R @ERL ALY
FHER. REfoHER PR #1475 H, SNFEATH>WE ¥R EN
500ng/ul £#4&, J Cartesian 7500 BB (MY £E Cartesian A 8) & FHFA
BE, RERZEWNERY 280un. WEREHRARITAS. THR. ETERIX
BAUH R B, pBUE THRGE DNA B R ZERER LRERCH. HAKTESFREX
M ERHSRHRE, RERANEEEAESRE:
WIS R A A 4 DE
0. 2%SDS ¥ 1 4-%F;
ddH,0 FEFEHE K, R 1454,
NaBH, 3t ] 5 2-4F;
95°C A 2 44;
0. 2%SDS ik 1 -8,
ddH,0 » ¥ % K ;
RE, 25°CEFTHLEA.
(=) ﬁé’r*mﬂ

AP AAAEBREEARSH B TLAR (REQIN BN EREK) P

oo ~J (=29 wn N (FS )] o —
. . . . . . .
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® & mRNA, A Oligotex mRNA Midi Kit (B H QiaGen /M) 4i{k mRNA, Bt )R &
F B 3% K A Cy3dUTP (S-Amino—propargyl-2'—deoxyuridine 5 —triphate
coupled to Cy3 fluorescent dye, ¥ ¥ Amersham Phamacia Biotech 4 &) 4RIl
AKB A HAHH nRNA, H ¥ HiXH CySduTP (5-Amino-propargyl-2'—deoxyuridine
>~triphate coupled to Cy5 fluorescent dye, ¥ & Amersham Phamacia Biotech
AR IR EAR (RETR MY EMH ) okRNA, 2 EH & HES. £
BT BA 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) #%

ARAKEREULHRUALGH4 5EH —RE Unilyd™ Hybridization
Solution (y B TeleChem 2 &) ZX R F#HFTHRK 16 Iot, TEAARK (1x
SSC, 0. 2%SDS ) ¥L¥# )5 M ScanArray 3000 H#{ (M B 25 General Scanning 4
H) #4TEH, SHGEEA lnagene K (£ Biodiscovery AH ) #47HKE
AT A, JW AN K Cy3/CyS Hufh.

U LA AR (REIM M) 25 AR, ER L2 M .
0. SWFBSHEFRH37. CHLIMATLO2 ALK, e WE. H M, BAT. RANF. FEB. Joh.
BB B, BRAN., RAERH. BE. RAE. BEXISACY3/CySthiL HirH
B. (BE1) . fET AL ARG E B (RNAS AR BE12. 87H £ B tRNA & A B
FEERAM. |



10

15

20

25

30

1
61
121
181
241
301
361
421
481
541
601
661
721
181
841
901

LX) *s LYY

LY X J

[ 2 2 R ]
L2 2 J )
aone
*

LI 2 XY N )
[ LB R )
.

*one
L]
LA XL Y )
e

(1) ——&'fg 'itf.\:

(D) RALMR: WMEBIRNAS R E12. 8T R A& )F 5|
(iii) 5% HE:9

(2)SEQ ID NO: 18y 4% &
(1) FF 5\ 4%4iE
(A) K. 963bp
B) KA. BH
(C)4&ME: N4
D) EHEH: &k
(i1) T %A cDNA
(xi) & 5 #K: SEQ ID NO: 1:
CAGCATGGAGGAGGCAGGTCTGACCATCCAGCTAGTGCCTGGCCTCTGATCTAGGGCAGA
GACAAGGAGCTGGGETGCGCAGCAGAGCGTTCGAGGGGCAAGGCACAGTAGAAGGCAGAG
CTAACGAGGCTCCACTGCCAGGCAGGCATGCTAACCAGCTCCTTCCCCTCGGAAAAGAGE
TGGATGTCAAATCTTGAGCCCCGCCCAGCCTCACTGGCCCCTGATAAATCCCCTCTGGCC
AGTCATTACTCTTCTCACGTGCAGCCCCCTAATTGCCCAGAGATGAAGTGTCTGAGGCTG
CCCTCTTGCCATGGCAGACAAATGCCTGTCTGAGCAAAAGCCGCAGGGAACAGGACAGAT
GGGGTCCTGTTCAGCTTCCCTGCTTCCAGATCCCGGGCCTCGCTCCTCCTGTCGGCTTTE
GGAAACCAACAAGGGTTTGTGTTTAATGAGGCTGCCTGCTCATCCATCACGCAAGGCCAG
TGCCTTGACCACAGCAACCACCAAAGATGAGGGCCAGGCCAGGGTCCCTGAATCAGAGCA
GGCTGAGGGTGGGGCAGGCTCAGTGCAATCGAATCCAGGCTGTGTAAATCACCACACCTC
TCCAGGCTGTGATTTCCTCACCAAAATGGGGATCATCTTTTATGTGGCAGACATTGCATG
TTAACAACTCTACACCCACTTGCTCTACTTCTTTAGGAGCAGAATCACATTTGTTTTCAG
GATGGGGAGGAAAGGTACCACTGAAAAAACTCACTCTTCCCGCTTCCCTTGGAGCAGAGG
CCACTATGTGGCAAGAGATAACACATAAGGCCGGGCGCCTTGGCTTGTGGCTGTAGTTTC
AACACTTTTGTAGGCAGACGCAGGAGGATCGCTTCAGCTCAGGAGTTTGAGACCAGCCTG
GGCAACATAGCGTGACCTGTCTCTACAAAAAAAAAAAAAACATGTCGGCCGCCTCGGCCT

30
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(3)SEQ ID NO: 291 &.:
(1) ¥ 5 #5 4
A KE: 11T
(B)XA: HAXH
D) w45ty &M
(DaFXH: FK
(xi) & 5| #3k: SEQ ID NO: 2:

1 Met Ala Asp Lys Cys Leu Ser Glu
16 Gln Met Gly Ser Cys Ser Ala Ser
31 Arg Cys Ser Cys Gly Leu Trp Glu
46 Met Arg Leu Pro Ala His Pro Ser
61 Thr Ala Thr Thr Lys Asp Glu Gly
76 Glu GIn Gly Glu Gly Gly Ala Gly
91 Cys Val Asn His His Thr Ser Pro

106 Met Gly Ile Met Phe Tyr Val Ala

(4) SEQ ID NO: 3844% &
(1) F 5 4 1E
WKE: 14mx
B XB: MR
© 4. 2e
D) FmIGEH: &
D TFXA: XBHER
(xi) FH|#&: SEQ ID NO: 3:
CAGCATGGAGGAGGCAGGTGTGAC

Gln
Leu
Thr
Arg
Gln
Ser
Gly
Asp

Lys
Leu
Asn
Lys
Ala
Val
Cys
Ile

Pro
Pro
Lys
Ala
Arg
Gln
Asp
Ala

Glu
Asp
Gly
Ser
Val
Ser
Phe
Cys

Gly
Pro
Leu
Ala
Pro
Asn

Leu

Thr
Gly
Cys
Leu
Glu
Pro

Thr

Gly
Pro
Leu
Thr
Ser
Gly
Lys

24
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(5)SEQ ID NO: 48948 &
(1) FF 7| 45 4E
AW KE: 248 %
(B)KA: YW
(€ #d: ¥4
D HHEH: &
GDATFXRE: XEHR
(xi) F 7 HR: SEQ ID NO: 4:
CATAGGCCGAGGCGGCCGACATGT

(6)SEQ ID NO: SHyfz &
(1) FF 5 4 4E
A K F: 33@E
(B)XA: BB
CreEpE: 24
D EHEH: &t
GDAFXE:. EEFR
(xi) FF#)#3k: SBQ ID NO : S:
CCCCATATGATGGCAGACAAATGCCTGTCTGAG

(7)SEQ ID NO: 6Hy1E &
(i) ¥ 5| 44
(A) K F: 33@X
B)XA: ¥#
C)#tE: e
D EHEH: St
(iDATFXE: EBER
(xi) JF 5| #iK: SEQ ID NO : 6:
CATGGATCCTTAACATGCAATGTCTGCCACATA

(8) SEQ ID NO: 7Hy4E K.
(1) B 5| B A4E:

32

24

33

33
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AWKE: 15SAEX8
B)#A: HEXR
D) a3t Lk
GDAFXE: £K
(xi) FF | #k: SEQ ID NO: 7:

33

L]
.....

Met—Ala—Asp-Lys-Cys—-Leu-Ser—-Glu-Gln-Lys-Pro-Glu-Gly-Thr-Gly 15

(9)SEQ ID NO: 8#y1% M.
(1) Fr 7| 4L
(A KE: 41mK
B)X&: B®
C) 4. ok
D) wIEH: &4
(DA FEAE:. EHER
(xi) F5|#R: SEQ ID NO : 8:
TGGCAGACAAATGCCTGTCTGAGCAAAAGCCGGAGGGAACA
(10) SEQ ID NO: 9#y4z &
(1) JF 5] 4 4E
W KE: 1m%
B)XB: B®B
© 4. 24
D) I EH: 4
(D AFXE: EEHR
(xi) B 5| 43£: SEQ ID NO : 9:
TGGCAGACAAATGCCTGTCTCAGCAAAAGCCGGAGGGAACA

41

41



10

Je on . ~ . .
r o0 v s & o s o '.
e ee 9 e 5 @ . Y
L4 s e * a [ 4 ® . @ . 34
¢ wse o s & o s s s
LA L) [ Y Y LY Y]

WA F W HE

0 ==

- A\ :\/\ -
N

-0.5

-1.5

1.5

- NN
NN T T

; s oY
9.1011121314 15
-0.5 h 6 8




	ABSTRACT
	DESCRIPTION

