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L —RAEH A - ABEB (RNA &R 23,76, XML FRAAA: SKQID
NO: 2 FRYEEBAFIINE K. RESHREBRRR. XONRTLY.
). MEAER IFRNEIK, ERMEETHRER. XUNBTEDNEER
Fe7| A5 SEQ ID NO: 2 i RWAEBRF T E D ISR %,
3. WK ER 2FARMWE K, HBMEETELERAA SEQ ID NO: 2 IR AL
YR Y
4, —FABHEABER, ERCEETHRIBFROETA THA PN —M:

(a) ##5 EL# SEQ ID NO:2 i RARBF I F AL A B X4, 14

W& H R,

) 54 BHB (a) BHHEEEHER; &R

() 5 (a) H (b)) HED T0%ERAMHNFEER.
5. WRANEX4FENSIBER, B EETHASUHRELEHS LA SEQ

ID NO: 2 R REAXBRFIIMEBHR.

6. WHFAEXR 4 RN IMER, LB CETHRREMFRNFFE2H SEQID
NO: 1t 83-733 {4 #| = SEQ ID NO: 1 & 1-4070 L &9 ¥ 7).
1. —RAENBIRERGELAEER, IBCETERERANER -6 P
—HAERFREBEBRERE. RERERERARBHET RN EHRE.
3, —MAEHNELUERMNBLEIRAEIEN, AREETERAE TTH
—FhgE E A

() ARAER T AN EARGKRARLINEEIER, X

b) FMHMER 4-6 dE—BABRFRIBFRBALILIHF AR,
9. —FEAASEE tRNA S B8 23. 76 B S R H AT %, HBMELETH

- L4
nnnnnnn

RFERE:
(a) ZEREALEE tRNA & 8 23.76 £ 4T, ERMAEKR 8 Ry TE
58 £ B

() MEFRMFAEHAHARED tRNA £ BB 23.76 BB Z K.
10, —FiE FRESWHE, LHBEETHRAAR S AL AR RNA & K%
23.76 B R 2 S HHE.
11, —XMUBAY L RERRRAGLEY, RHEETENEMAMN. R,
B AL BB (RNA & R0 23,76 MEM NG,
12, WHAER 1L FrReiety, RRBMEETERSEQ ID N: 1R EHRE

_...1._
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13, —RARMER 11 FRLEWHEA, BREETHALEURATRTAL

BBk tRNA &R EE 23.76 TEAR A . RANEBRB T .

14, —FABAN S5 RAER 1-3 FoE—RAERFTRS R X GRBRKR IR
M, EMAEE FTREBRNGAE S KA RAE, REARNFTR S RNEE,
REBNSBERPIRFTASRRABRFRRENUTRER.

15, A ES 1-3 PWE—RAERFESRWBEA, LHBEET LA TH
B AS BB tRNA & 7R EE 23,76 B . BEHAl, BRASRIWEA; REAT
R

16, AR ER 4-6 PE-—RHUERFRGBRLSTFHRA, ABEETEMH
HE M TFUBRTRER, REEAR4ATHIRE, REATFREXES
AR5

17. AR ER 1-6 X 11 peyft — WA ERPFRW S K. FHFRIUENW
B, RREETHARRSIK. SHERALESY. BN BHAMNRAEA
UEAHMNESHE LT HEEARENDHRBT5ALAH (R &
B 2376 RERMAGRRGGHLAEN.

18, MAEX 1-6 R 1l *WE—RANERFRGZK. FUERAVEUNE
W, RMEAETHARIK. SUERIMEWHER TR WEUMNE, LK
%, HIVRERAAEWRREXRENTHT.
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—RFWFR—— AL ERHEEEY RS EE 23.76 REDXM SRS S
%8
EERRTERMBEAGER, AN, RAXARRT —FFHAEKR——ALA
Bt tRNA & 58§ 23.76, URGBLIRGSUERFF . XXAES RIS HHE
g Fkehwl &k fup A

DNA T BB R E R BRI FHERAEL R oRNA R R R T R E XA — &
G BEARZAN-—HLBREFIRE, v RRBBEFHENETORETHRE.
K—ABRPAEIEAECHEEMHABIL-tRNA &SRB, &8 tRNA FOBBEAR. B TE
MW EEER, BEMAGLE oRNA FIRMENZEHNEERER Y S e,

H.B: tRNA & LB (aaRS) HEZANEMENH B . tRNA. ATP. aaRS E{L&AXE
BREYBE LB X 4T (RNAMY 3 3, F — aaRS XA F — M AR B 5 A F 37 tRNA,
ATPRETEHNEERTFORE, EXBRAFCAEBREARER. REFEL tRNA
AR ABE tRNA. aaRS E R ZEMEA S R R 5 & &0 5 5.

aaRS [ HE T AR KA, AABE tRNA S KB aakS £ A 1
(Eriani et al.,1990) . aaRS XA 1 BEFUT LMK (Cavarelli J et
al.,1998) :

L. BEBRRAHEE: ZaakRS XA 1 AEXRELRRERNAFTABERT
WEEBRARE, MRBEREREAMILE, —MERALAEABRZEE 191 L 4.
T ArgRS, Tyr34T S5 RN BAXRENH n-BETF, £ aaRS X8 I WHEER
P, BERARERTHE —Bhft. AsplO1 B ESANABHBHCHE, TXB
BRMECHAEN LNER, ERETHRESAPHBELEANABHENT
B RN EER.

2. ATPHEESMURA: BAKFNSIKE M HIGH &5 KMSKS ## F ATP £ 4
LR HIGH E AR B Gly E4E 6 Mo dBAEHY NSRBR T — AT & LUES & ATP,
WAHis 5 Lys W RABU A BEATYHRNRE.

3. tRNABWRBI 5 &AL K: Add-1 5 Add-2 £HBER PR BEL TS5
tRNA R, 43 Ins-1 8 F T RAXBRZKE TN —3, Rossmann IrBHEET 5 —
7.

4. tRNA i E TP E: aaRS KB 1WA RA - NPMEE BABHBELHE 14
MO FRAMANENE, F Rossmann @25, IMEHES X (RNAHET
BLEAB tRNA S KB T &,
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5. ArgRS N Wy RNA £ &3 A8 tRNA & KRB Add-1 £ 5 (RNA
HiR%l, 5 tRNA B Do B R A B, Add-1 BAENREHBE
HEpmeELEOLEREREA.

6. BRmFEALE: BABK RN SRBHRFELTESMAAMLTC
sk £ E4, Add-1 ZHBEHRESHEFRARELTH.

BT, A aaRS (Arg, Asp,Gln, Glu, Ile, Leu, Lys, Met, and Pro) 3 &
—AFEE B (Vellekamp et al.,1985) .

AEE RNA S R B AL A EBRE T (RN BHFLER, EHBEERRAXET
MEE TERKENRE. ERPAL,

B A EE tRNA KB S B H®, RERRDUWALER (RNA &
AEHEALFRAREEERREASTHAL. M EEA N RIBEHKET
_HEE, BADE. AN AR EEATERGRREERERRET -
&k E.

RELLAREAFLEHER, KLV S RMBWE AL AR (RNA &
KB 23.76 (HGLuRSS8) HAS A Bk tRNA H A48 58 (HCLuATS8) , AL
S B (RNA SR EE N — M ERBEANA AR R AXESH, BOFE
AT235270.

AREELEAANEA, EEEM. FE. ULA. B BYE, KA. &
B RS, MR, RAF. B, RREY, REHNS R REESALAR
(RNA S BB B R M N, Eh-Fd e ThEM. XRAEFEAA
A8 Bt tRNA & B B 23. 76,

T o b PR A B A8 tRNA & A B 23.76 BUEHAY ARSI ROBERLES
MAEED G REEAR, THHEXLRAYIBFSRAENEE, B A
G- EEELEEES SR RBHALEAT (RNASRE23.76&E, &
MEEEXMEGHERRFI. FALAST tARNA S KB 23. 76 EO KD AR
WAE L IARBALAEUARBEPRBRRATHEARG TR, IHERT
M RFEE RO H R/ RETGHER, EhrBELADLONMREFEERN.

AL —ANENRERESBHF NS K—— AL AB tRNA & 5B 23.76 U
REHKB. XpfiTen.

AEHWE - EHERBED LSRN FBTR.

AEHEE AN HERGES ARG ALET tRNA £ 55 23. 76 B HR

_.2_
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MERIERAE ZHHE.

KLY R —ANEHRRGEAT AL BB (RNA &R EE 23.76 B9 7.

KLV S —ANEHRREARLEN S K —— AL A5 tRNA & K%
23.76 W PiE.

KLV E —ANEHERETHARLNA S K—— AL AR RN & 2%
23.76 WAE R A 4. FHA. BEA . WEA.

ii%%%—%ﬁ%%%ﬁ%%%ﬁﬁk@ﬁ%mméﬁ%21%%#ﬁ%
Wy IR I H O i

AEEBR-ROBHEK, EEREARL, BEE: A4 SEQ ID No. 2
ﬁ%@ﬁﬂ%?ﬁ\ﬁﬁﬁq%ﬁw\é%ﬁﬁﬁ&ﬁﬁi%,ﬁﬁﬂ,ﬁiﬁ
B L SEQ ID NO: 2 AEBFFHF K.

ﬁﬁ%ﬁ%&~ﬁ%%w§ﬁ%@,E@%ﬁﬁ?ﬁ%~ﬁﬁ%&ﬁwﬁﬁ
AR |

(a) &3 75 LASEQ ID No. 2AEMAFN LKA FHUER;

WEEL T3 IOEENEL %4 &

5 @B O HEHERFFAHTESTNERNS S HER.

E, ZEBEHAFRHREYE TAW—M: (a) £L % SEQ ID NO: 1+ 83-733
fr ey FEH); Fo(b) A4 SEQ ID NO: 1+ 1-4070 £ 89 F 5.

KEWENPR—HAERLVSHEROGEE, HHURRERE —FA
ﬁﬁ%ﬁ%lﬂ%wﬁimm,@%%w.%%ﬁ%%%%i%w;~ﬁ@%%
AFRETERPEREREFNEEERLRE RN .

AERESR B E5REA S REFULESHHE.

KEPRB R — Rl RE . BRI AL B RNAS R EF23. T6
EHERE LA WE T, EAEHRARANER. RERESRAETER
BHLE Y.

KU R — AR M5 A S A BE tRNA & K B§ 23,76 BERHREMK
%ﬁﬁﬁ%ﬁ%%ﬁ%f%,@%&Mé%#&*%ﬁ?ﬁﬁﬁ%@?ﬁ%@ﬁﬂ
Rk, RERUANHRPRLAS RN EREHTEE.

AL SR - RERELY, CEHALVSRELERY. BER. HHR
F R A0 %] H) WK 2 ¥ TR R,
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EEPERPRARANS A/ REBFRENEA TROTHE. KAMK
sk 4 EMERE T e T ARSAB tRNA & 5 5§ 23,76 KK R ¥ FT 5 RER W
e SR

AEFHETFER FRXNBERGAT, HEAFAREHERARTERETH
J1R: o

AP SR ER SR EANTHARERESARAR AL THEX:

HBFF” EHENER. BERKSHFRRAABIBS, TUHE
SLE A RWDNABRNA, BATT AR B AR N, REFXEIRXHE. X
B, RiE “BREBFEF” ZHER. K. ZRI[EBEGRAFARER BRF L.
UARHEH “BEBFF PR-HEARKGFENFARL THEERFIH,
XA LB R CBER FEREHAERFAMMAEHIRAFEARS THX
HREBEHRXRAER.

EUERLMER “FTHh” BHE-—HAA - NS NMNAERIBERALN
EABFHREDEHIBERFT. FRAETRERLRFINABERT
HEAMBABERAEE. BARSSR., TETELH “RYN” &R, E¥ék
WEABAAEEAERAXMNENBRAERR, PARAREAFRRAR.
ThRETAAERTHEE, wACARSREAR.

gk BREAEBRFABBERFANT -—NMEENEERIYFRAR
%,

GENT B RN EREARBRFARMERFITHAERRS RAFEN
AFH, —ARSNEEBRBBEERNE R, i RHROTENEERISHT
BAgL - RS NAERBB TR

kN BERAAERNTFHEN. AERADLFEHHOEOR. ik,
RiE “BHEEER" ERAAY. EHNRCREORRRABESENS YR A
B SREAERNUR S HRERGESARY.

«H AT BUEARAB RNASREE23. 65540, —HTAIREEER
hE AT A Z B RERNST. RARNTUREEAR. HR. BANED
RETE T TEESALAB RNAS K BE23. 76892 T .

CHIRT R UE T 2 Y5 AL BB RNAG REF23. 168 A0, —FT
HARA T AL BB RNAS 23 16 AMFERRARERBUNLT. HH
AamsyTUAEEAR. BB, HRLAAREALETE S AL ABIRNA

._.4_
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& R EE23. 76 4T .

<Y RIAARBBIRNAS REE2. 16N A A KT, BEFARENS
AHHBK. ZEBBHNLATERALEB IRNAS RE23. TOMEME U A MES
B R SR A RK.

EA A ERERITSRARERAMANAEER. BX EAREEHAR.
KB HEARAR GRIRENEE R AR MALLABE tRNA & 58 23.76. &
A LA ASEE tRNA SR B 23. 76 EEXERRARBREK L £ 2 -0 E
#, AAEBE tRNA & Rk B§ 23.76 £ JREVALIE T R B A BT 5 047

«HAH” R “HIN BHELAFHEREMBELAGTEIRERSN S
BEBRARES. flin, FF “C-T-G-A" TEEMHFF “G-A-C-T" &&. B
ABGSFZEMENTURBHNH AN, BREZANEANBEATHR
HZEARHNBREREBEAARE ..

CEEM” REEIGEE, TUEHARARRZLAR. “HLRE £
B—fMEAENNET, RELTHIMNEHARTLENNFIAGREBRAER, X
s TRR AN BEEEO LG THTRR (Southernfp H K
NorthernEf 4 ) KA. HX L EENF FIR R E4 757 45030 6l €2 F #
WFEF SEFFENPREBERBKNAGTHES. BATERFAEEER
A GEAEERERES, EABECERKNOAGERFEAFFIEINE
SABEEREERHEEEA.

“HEBRBTIE” EHEFRARSHEXREEBF 7 b+ F 54 R R A
MHEAHE, TALTFEMNEZARAMEE 2%, il IMECALIGNRE F (Lasergene
software package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNE F WRE X
Wy s nClusterik L W M & £ # /5 5] (Higgins, D. 6. Fo P.M. Sharp (1988)
Gene 73:237-244), Clusteryk 33402 By 4 Wext 2 [] Y BB 3 ¥ - 41 /7 5 3 51 A
%, REVAZEURABBULE. HARERFF 0 /F 7| A% 5 5B & #y A 7]
MELRERTAIK:

FFIAL ¥ 5B 8 T R Ay & 2N 8
x100

FRANERER—FFAFARAER—FFBY HRAEHK
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B 7T LB i Cluster s B R AU A Sty 7 s wJotun Hein MEZHMBFFIZ
6] Bk M EH 4 ® (Hein J., (1990) Methods in emzumology 183: 625-645).

SR R4S AR F R X E A 5 2Y b AR AL R R R BR A A R AR
FURRNEE. ATRIRRANALRAY, $ALENEERTLERL
EMAAEH:; PIEHNALXRTAEBARMEAR, RALHBTALN
EFAMENEARNEERTAERELAR. ARARMHAR; HEARMAAR;
EABRMALARKE, ZABMAAR XNARWBAR.

“R " RHEE5SEGDNARRNAFFI EANRERFF. “RX®” BH 5
‘AN 4T HAH B,

“HTEY” RIIFPRAGHAMBRNLESHY. IRLFEEHDTULA
X BARAREREET. HRITAYTREBREXARF TN EELNFER
-

SR BREBERELTREAR, W Fa. F@b), XKFv, HlHRE
A ANBBBRNAS R EE23. TEM MR R T &,

CABLHER” BERERELGRBNALRFFBERERIANKENR
ML, EAREFEEEEFRGHE.

“HEHT —FARENRAEERNFRE (B, ERARTENRHEHLR
RIE) 2B Y. v, —MERFENZBIRBAEREETEI LT R
ERABAEBEE, BARGLIUFRBSIKE - LR BEERZEPEXH
BHMEATRESEN., IHNIB B THEE-HAN -2, BTHE
RUAMEBRRSIREE NN 2. BREGCIALGATREXATE
R, CARESEN.

WwARERERR, “GEW” RRWRALEXRFRE P EE R (WREAR
W, BERFENERATE) . wFAERNNIRRATHZ REEFRM
SHERESELLY, ERENSEEFRESROARARSTRFENH
o R b, Mo E sk,

WA, “OBElASEE tRNA &R 23.76” BIEAL AR (RNA &
R 23.76 RA LR RRERAMEANEEEE. KX BEXIHECUE. AH
BHERARGBAGESEEGRALHEAREALAE tRNA & 5K 5 23. 76, B£F
LI REFAERFARBRER FR AR, ASAB tRNA &R

_6_
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B 23,76 % Bk B 40tk B B B AT

KL RMT — TS K—— AL BB RNAS R 8§23, 76, 3k bR hSEQ
ID NO: 2 R BEBMBTIARY. AEHNSRTURELSK. RASK. &
BER, RHREALHK. AEANSKTUERRMME =N, RELEERNT
W, REAEARRANERRIEE B, @Y. BE. BLEY. Bafof
M) A, REEALFFEFRANEE, RRENS KT UREEL
d, RN EEELY. AEENERETLERTQEREN T REBRAE.

XK & O AL A S BE tRNA &R 23,76 By B fTAM R XA, WX
B, RE CHBT . HTAM” R0 X0 REERERFALAGA
5B tRNA & R EE 23, 76 MF BG A W T R B SRR, KRV S IRey i B
FAMRENSTUE: (1) RE—F, Ed ARSI EAERBERRTR
LETAABALE (RBNERTAERAL) RR, FEIRRNAERTUR
HTURE hRE BTG, 2F (11) AR—F, LF-AREIEER
AAFHEALARAEEEAARREEGRARE, R4 (111) ZH—H, LFR
REKE G —Rie (LhEXEREENN e, ARRL-B) Bé
g% (IV) ZE—F, RPHENEAEBRAFBOERREKTAN RS S K5
Chodr 2 B R 4 9 2R F A AL 0k 2 A T SR E G B F 5 ) Aty
®, REMAE. 0ATAMRENBB AN EARBRRARN B REEZA.

KEFRETHOBGEER (SEER) , BAHHDRAA SEQ ID No:2 £
EBFFIG LK SR ERAK. KLV S B ERFFIAE SEQ 1D NO: 1 894
EBFT. ALZVMSUEREMARBE R cDNASUEF R AW, CEEH
S EBFI ALY 070 ARE, EFHGEES3-TI3 4B T 216 MAER. R
EEEEARABREEN, hERKS ALREE tRNA & 5 B 4 A Loy Rk 8
W AL B tRNA A R 23,76 LH A A A B tRNA & B BEAR LY T B

Kk M S E BT LU DNA B R 52 RNA S K. DNAJ R 846 cDNA. H
45 DNA 8 A T4 A&t DNA. DNA ¥ LLR ¥4 gy sl B W4k th. DNA 7 DR A5
AL AE . G W & K B9 %A K F BT LS SEQ ID NO: 1 B R W4 A K 54
FR LRGNk, MARVEFA, “HHNERE EXLAPRERD
E A SEQ ID NO: 2 W BB R £k, €5 SEQ ID NO: 1 fF Rt 4 5 X JF 5 A £ 5
oA 5.

w0 SEQ ID NO: 2 AR M R S B ERAE: RARKSRKORDFI;
BB AR RREET; RRSRNRDF S (foft e H

_.7_
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HAFET) URERGFT.

RiE “BABIRELIBER” EHAERDLE RN LB FROLERIE
i/ RERBFFHEZER.

AEWEAS R ERBR I ERNTRE, HEDERARAAREANEAER
BRI S I St A, XA Ried. REBFRHERERTURRAAR
EWERERERERREENEREK. XEBFRERBLFRRLRE. &
kg REfENT R, DRABF oL, SUERER - N SUTRNEBLH
£, CTEE-NBREMEFRABRA. BEREN, EF2AEZREREE S
w4 RRE T B,

AERESREULFRAAFAEARNSBFR (ANFHZEARHAED
S0%, fREEEA TOUMEN) . REVSHIBREFREGTERRATLS
BEBTAXWERE®R. EREWF, “FHEFH EH: OERKETE
EABmEE Fe X fodk B, 4 0.2xS8C, 0.1%SDS, 60°C; & (2) & X B Al &
MEF], 40 50%(v/v) FELRE, 0.1%M4Mi#/0. 1%Ficoll, 42C%; R O)RNER
A£FF|ZEWAMEREEDE 9SS L, B4R 9T LR A KA K. FH, T
A EAEHA ML IKE SEQ ID NO: 2 FiFW AR E ARG AR F &

AEPASREULFHREFIRRGBRAF B, WARRXAFA, "HR
EB"MEEZELS 10ANAEER, BRFRED 2030 EHR, EFRED S0-
0B EH, BFEZEV I0AMEERU L, BBRABRLTA FTHRNYEH
R (e PCR) LB fu /R4 B R AL A B tRNA & R 23. 76 WE M HR.

AEPEHERPSMERAEUSFTHHARE, ELRFLANEIR.

AEBEHEEALLE tRNAASRE 2. T6HRRNEBEBFIGBASEM
KB, B, AXFERFHEXEALEFLIVER. REERCEETR
BF: DAFASEHEAR DM XEXXUREFABNSFHERFFA, DX
EAXERTEBEURHAALRENBEARENSLHFRR &

AL DNA B BT B T 5 7 R B: 1) A E 41 DNA 2 % X 4% DNA
B 5, 2 AbF 4 Bk DNA ¥ 5 DLIK 8 BT 3 % Jik oy T 4E DNA,

tREBEFER, PELEEADNARTEA. DMFINEELFESEE
BEHRAhYE, ELEHRFAWHER DNAFFINAE. 48K EE cDNA &
HENERNEEAZAFWHEAERS S oRNA FFHTH K, BREEIE
Bk cDNA B, R mNAWH R DA S HRBEEA, AAELTAE LESE

_8_
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742 (Qiagene) . T2 cDNA X JE 4o 2 3% % W9 7 i (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) . ¥ ¥ 48 5| 7 4 Ji 9 cDNA U, #w Clontech /& By A~ [& cDNA XE. 4
BopRRABERREAN, WERIUEREFHLETE.

ST % L R X cDNA B i s A R i B xR E (EAR
F): (1) DNA-DNA % DNA-RNA # %X ; O FEEEIEHEARER, QOMEA
A48 tRNA & RER 23. 76 W93 R AH AT, OB EEEARUEENES
B, RRUEEERANEES Y. LRTETRA, W S FFRBREMA,

EELMFES, AXFRNEARERAE AN S RERNEN —H 2 F
., RKEZED L0AMER, RERED OAHER, ENRED SONMEH
%, BEEED V0ABER. Mo, BA K ERYE 2000 M BHBRIA,
Bk fyh 1000 MEHBRZW. LKA WEABERERLRANZEFIER
Wy Ak L% A B g DNA F 51, KERHEERERE R BYRTURERS.
DNA 4t 89 4518 T Fl AU AT M RAL K A ERE GrE kSR %,

EE W AFEH, HMALAB RNA & 5B 23.76 RXEXENEATAT
P 4 95 % # A o Western B %, WO T TR, BB AR R E (BLISA) .

R B PCR 3 A 33 DNA/RNA # 77 3£ (Saiki, et al. Science
1%&BmBWﬂ%Mﬁﬁﬁm?ﬁ%$ﬁ%%£E,ﬁ%%ﬁﬁMiﬁ*ﬁﬂ
At oDNA Bf, T4t 24/ RACE 5% (RACE - cDNA RIGtRIEY #%), AT PCR iy
BI%ﬂ*&ﬁ#ﬁiﬁﬁ/&ﬁ%#ﬁﬁﬂﬁ%;&%ﬁﬁﬂﬁ@ﬁ%i&iﬁ#, FARERT
AL TR HLO7 v il B R v bk % fo SE L 473 Y DNA/RNA KB

B AREAWERE, RF LM DNA FREWAEMERFITRE
9. 3 o B E 4 2k 5k (Sanger et al. PNAS, 1977, T4 5463-5467) J =
XX EBERFAMNTLTATLAFAAEE. HTHBAKM DNAFF, A
FEREHT. AHBEENTLATEH cDNAFF, I b e A K ey cDNA FF
5,

KERB W RASRE VNS B HERNEK, MR AR o ERR L&A
AN E B tRNA & 5B 23. 76 pEFHNLEAIRFANEEAR, UKELEL
HAFEREAFRS RO T E.

AR, HEALAB tRNA & R 23.76 WMEBERFF THENERE
b, UHRSARKHFRFBFRNELARE. AE “HIK” HAEAAB RPN
mE . k. BERE. MOAERRE. WA G EERENRAEE. &

_9_
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HEFRERETERE. EEARVTEANEAAEELIRT: AHFFRANE
F T7 2 5 Fih &k # 4k (Rosenberg, et al. Gene, 1987, 56:125); ZFE'HIL3)
M 43 Jl, P & 3K By pMSXND & 35 # 4K (Lee and Nathans, J Bio Chem. 263: 3521, 1988)
FAEREHARFREANRBETAARBRNOEAK. $2, REREFEZERALHS
fax, HAREARESTUA THREEARAER, REARKN - NEERL
RANAHEBRS A, BT FRICEEEERE Y.

AFHEWERAR BB ik A THESRD AL AB RNA & B BF 23.76
HDNAF R feb B RFZ/ AR AL TN REARK. XBFECERIEL DNA
HEA. DNASREAR. KA EHAFE A% (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). ff
WE DNA FHI AR BB XA KERPHELEHS T L, U RN &K, X
b g FHREMS FA: KBATEN lacH trp B3 T, ABEKRNPL B
F EMEFHTEIE MBS T USV MR E T . BRI fom i SV40
EHF. REZBENLRs R L oA TEMNEANERZARR T4
MBEEREFTREANEHT. RABARTEAEREFRBANUBEAE A AKE
FALTE, CRAFRANHBTHF K SERETS M AR P HETERE
%, WEBTEDNAKREHMAGRET, BHALH 10 7 300 MEERS, EA
FRATUNBRAFAGER. THEHATEEELZRLH AR —Mey 100 2] 270
ABENBSVIOMET. AEHRBERN NN S EEBTFURRKEEE
T%.

W, RABARRBHEE -ANREDPABRFICEE, UREA TREH
MBS AN ERENR, PERARERAG ST REERE. FERNEN
BEEHKAEE GFP), RATARAENETRRRATHERNNLE.

AYR—BMBERARR L T RBE S RE/BRALTH (WEDH
F.HETE) o BEFLEE.

AEEF, REOALEAB RN SRB 3. TN EHEFRISAZSIRHTR
MEASKATRARERABION, UHRSAZZHFRRELAREHNER
IRLFETER. RE “BXaM HEYSEK, vaEal; RZEFELSA
M, mBEan,; AEESRYEE, whildhar. RREATFH: XBF
W, HEYE, aVaRrEHEYITRYE; XFaholE HHEKR, R
s Ao B 88 S2 B ST9; M An CHO. COS & Bowes BEBAMF.

FIAZBFTRE DNA AR HTE DNAFIWELARKEAEEZARTA
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RFBBARAR BN EARIART. YFEEZHNFEHED AR EN, ERK
DNA R Z AT AERBAEKME KRR, A CaCl, 4%, AN RERH
B A, THERNGEAMClL,., PRFE, B4 THEFLNY ZHAT.
UHEERESAY, THALTH DNA SRk #RGIETIRE, 2% AN
WAFEmEHKESN. wFEIL. BREEBEKE.

BRAEANELDNMER, AALARFNIBERFFTARRERESE
By A BE. B tRNA & 5k B8 23. 76 (Science, 1984; 224: 1431), — R EHAUT
PR

(D). BRZHHEEDA ASEB tRNA SR 23. T6 NEB TR (LR
K, RACHU SV ERNELRAKAEMI L FEENF AN,

(. EEENEFREFERETETHR,;

Q). AEFEREETLE. dLEER.

AR (2)F, REFAGEZAR, ERPIANERETHELANYE
MEFRE, EETEFTHAREKNAGTHTESR, YFTARAKBE LN S
MEER, AEEN i WREEBIMAFER FRLABNENT, HEKE
¥ — BouE .

EFHR(3) P, BEHLRTEMTHEAN. RESARE LkEX. Ko7
s, WREE, THARALYEY. LE¥ENPHECHEAREHIETEL B
L EANEY. KB FTERRABEARAR T RBN, XBFEAEFEEHFT
RF: ¥ANEHAE. FAONEMNLEGENRFE). B, BERE. AFHR
KB, BHY, 2 FRENMCERIR) . EMEN. BTXHKEN. BRARE
# (HPLC) fo L e 2 M B EN B AR EZ LT EHE S,

AERANZRURZE KA ERAN . ARG HRTEERTRFEIT,
B, THRASENE. BLRGEZE. FRK. BXXE. HIVRRPR LS
‘iK%,

FEAHFK (ALAB RNASGRM 23.76) EZFBRHERIARPR L
AN, CARENTEORNAEARLEZNEN  AX AW AL A B tRNA
AREETEHNRARERTEEORNENGRER, SFHh LSRR,
EUEREEERRT:

KEERILE, wHER. SRR, TREY. BEY. A B&EY. £XE
BARA. RAERY. RERELLMEARR. FHEEHEXTFRE.
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Langer-Giedion & . AHBEATILL. RELH. B | L AEHEN D
W 4% 4 JE #0 Conradi 48 &JE 5 Danbolt-Closs K& HAMFARKAE N
. ERMAIBRR. UHABATFRY. EXANANEESE. HFHNE. &5,
Williams Z8&4E. Alagille 88463 W #M - K444,

Rt EREERR, WEEE, BEOEMEREORE, BHE, 5%
B Z R

RE, wENERE. RASREFUESE. WEBLARE LIE. B
BATR, KRB HEXFR. BEX. WAREER. RBEMX. 20X, H
KA K

EFBE, WERLEAMNE. $F LERE. BANMNE. S48, KHE.
BREE. DEE. KEE. EhASMRE. HEE. RE;

FEALRETRECEAULEEZRE AR HEE EHA) ALAB
tRNA & BB 23.76 A 0y 3k, BSI AR B AL BB tRNA & B 23. 76 B
HMEMEEE e, TREAABLEAET S AR TEREA TN EMNE
E. flto, REHWHFEET, i W aEmRR &kt AL A B (RNA &R B8 23.76
WA 5 ARIC S AL A8 tRNA &R B8 23.76 —REF. REMNZHHRER
P& sl EAE R B RE S .

AL BB tRNA &5 BE 23. T6 M EMALE R A LA HER. e, TR
SYFoRMHE. AL R tRNA & 5LEF 23. 76 R HIA 7T L5 AL E Bk tRNA &
2376 A HRAE, ARWHZEMKG T4, RER5E S KA FEHM
REARIESIRARRELMFI®.

ERBEIRRA NS D, TUHALEB tRNA 458 23.76 e\ &
oM Es, BAREHEHAFALABE tRNA A R B8 23. 76 fo L Z 4k Z 640
EERAWEARBEINCYRERZERA. ALRBHRLSYHRETE, TY
M RERAEANZTREEWRROS. 5 AL EBE tRNA & 5L B8 23. 76
HEANEFRLTTEARRABENTHEALWALRE S TEADERAHEN
RETHKE. Hked, —RAAASRB tRNA 4 5 B8 23. 76 - FHATHIL.

FEARBTHER, REFBR. T4£4. 2R eI @B EHdHE U
EFEFERTE, RBHRTUR S AERERETEHE, KL AR T4
AL EBE tRNA £ B8 23. 76 LR R E RN K, ZEHERLE EFRTF):
FRHEHR. BERERE. KAWE. BEHR. Fab FRFFab REAXEF 4
il
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£ F ikt & AT A AL A B tRNA &R B 23.76 HEERAEHY (W
K, MR, AEBE) W EBE, SHENTHTHERERMN, QEEFR
FHREEHNE, Sl4ALAH tRNA &K 23. 76 W EFRAARHERCERT
BT Ze X BE A (Kohler and Milstein. Nature, 1975, 256:495-497), Z/B#
A, AB-HIHAZHEEAR, BBV-RXBHA%E. RAEREREARNTERRS
WS AR E A M A L Morrison et al ,PNAS, 1985, 81: 6851). T
B AW A 5 A Bk H R (U.S. Pat No. 4946778) 4 %] Al T 4 = i A A 4Bk tRNA
A R B 23,76 th B AR,

FIALE B tRNA S A8 23. 76 WA THR THARALZLFRAF, BUE
bR o iy A4 B Bt tRNA & BB 23. 76,

5 AR BB tRNA A BB 23. 76 & &7 3 0 b 7 R BUR M B AL & AR L,
ENGNTREEMER,H. XBRAMFLHTRETEL —FEUGELE
FERATHEGARAENRHTETTES.

FRE TR TR AR AR -SRI NEEFE. DALAB tRNA &
2376 BEMEWETENAT AW REDNSE wEakEF, EAREG,
HERE) XN ES, —HBAEHNTERAREZBRAMNm SPDP, W& Hiik iy £ &,
BH-_HBEANLR, BEEELTHAEL IMAXHRETHFRRXALEAB tRNA
AR EE 2376 TR RO 4B,

AEAPWHRETH FEBITRTG 5 AL A8 tRNA & & B 23.76 M Bk
. FE YR E AR DUR B P A S Bt tRNA A R BE 23. 76 B~ A
TE

KERAES R EEMETAANALEB tRNA 4K BF 23. 76 KT HBTRE
Fik, BERBEAFEFREY, LAEFISEUEPAMLENE. KBF
B MMy A5 £8E tRNA & R 5 23.76 KT, TULRAHERBEAL E B tRNA & KB
23. 76 EEAMERTHWEERH THALAER tRNA & 588 23. 76 RIEA MK
¥ .

KEHH £ KA TRERKEI T, Hlo, HRTHAHEN. LFRBHHITH
R, FRT SR SR HNERE RN, EFHRRFTREI.

BAMASEB tRNA SRS 3. 16 MA B ERUTRATSHBTEN. £H
BRBATHTF AT TFALEBR tRNASRE 3. TOWEREXRRE/LER X
KA. RERRMREYE. EANEF BT HEKWRERE TR
Bl FREERNWALEE tRNA & 5088 23,76, MUIWH AREEHALAB tRNA &
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B 23.76 WEM. Flin, —MERGARLAB tRNA SR8 23.76 T LLER L.
bk TREEAS IR AALEE tRNA & 485 23.76, B 5 THMENES,
BHRIEEESENE. RLEAHEERBITRAETHA FEBITALEAB tRNA &%
B 23. 76 REBBEUREFENEAR. RETHRENRLERBOERTIRE. K
KE. BAEMEARE. LAATHE. AMFRSFETHATHRDALEAB tRNA
LR ICHENERES T HRN . WEEF RD AL EBE tRNA 4 5L B8 23. 76
MEMBEBRYEAREREN T T LT LA XK (Sambrook, et al.). FHE
HREALEB tRNA S RKBE 23 T6 HE BT BRITEARIABRETHBZARA.

SHERENLLRBRAN T ZEE: REEFREEINIAERNLL
b, RAEGRSERIEEK QRS SEERRARNE) R FUFRENERY, &
¥apmB BN E.

%) A A £ B tRNA & B BF 23. 76 mRNA B9 A H B (5 K X RNA fo DNA) 1L
BB EREANEERZA. SR —M 45 E 85T RNA B EEH RNA 4
F, AEANEREBY TS5 EANRRNASFERXEHTERATNEM. K
SUH7 RNA f0 DNA R A M ¥ | A B9 {E 1T RNA 5 DNA & B A KRB, wEHBRE
BUAFEERESRERFRAEARC, ZHEA. KX RNA 2 F 7 8 1 545 1% RNA
B DNA FF E AN RN FRB. XM ONAFFEESIKAHRNAREEHEE
FFHTH. A THBERSTHREN, TRAZHTEAREH#TEN, ¥
U FFKE, BEBHZFANEENARBRARBREI AR T ERR R,

SRh AN E B tRNA & AR 23. T6 NS B H MY A T 5 A4 2Bt tRNA & KB
23.76 M RERKH W, ROALEB (RNA SR 2. 16 WEHERTHTH
FALEBE tRNA S RLBE 23. T6 W KRB ST RERF RS T ALEE tRNA &
23.76 W R ¥ RA. WD AL A tRNA & KB 23.76 45 DNA F 5 W A F x4 4
FRAFAT AR WL HI B A S4B tRNA & kB8 23. T6 R BRI, #HEAEARE
Southern Ef# %, Northern Filiik. R SXE., RLHEAF EHELFHK
BEAR, HXARANERTATLEEZERE. RAXVHIBRERAN—HorHeH
WAE A HATE E MM Microarray) R DNA ¥ | (XN “XBEXAF” )L, A
Folra R RXEGZREESMPEELE . HALEAB tRNA & 55 23,76
4 5 1 B| M $E 4T RNA-E & B8 48 K I (RT-PCR) 4R 4P 38 b TR A 4 8.8k tRNA &
AREE23.76 R H.

B AASE tRNVASREE23. T6 RENRETLTA FOHALEB tRNA &
R 23,76 B RMEME. ALEBE tRNA &5 23. 76 REMMUAGFEEEYH
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£ RNA BB tRNA & 5 23.76 DNA FRIM LA RE. Bfr. k. EH A
HEEMBEE. THEHNHE AL Southern Bk, DNA F 54947, PCR fujE
UERXBUEL., A5, REATRPHEANEKLA, FHIAH Northern Bk,
Western EP 7 ¥ M EH B EFH AL RXK.

ARAHFFINPERECORANEN. ZFFLHRRBHIELA
RERAGUBHATUEGHAZ., BN, FELRR A LHELEAK
frm. &, RARINETFERFIHE (ELL M) G RERFENTH
FTHREREAMLE. RERLKH, Y THXLFFE5RFEAXEMAR, &
EEWE - S HRUXUDINAFF| S FREKL.

#i &2, MIEcDNAK| LPCRE| 4 ({R#15-350p), T UK FFI M FRE
wE. RE, HXEG WA FPRFASELFARGBERNGEAM AL EH. RE
Mt HHNFIHANARLETNREGERETETHE R B,

Kaf A mIEPCREALE, RHDNARALE| Bk et hey bhiEF ok, &
RARFHEZERT N, BIXUFZE, THA-ARaBFEREERGER
RABEAFEATREREIAE M. THFREREANEE XURSRERM
#2. AFENRAASRARERFFERLITSL, NTHELEEERN
cDNAJE,

HcDNATE e 55 oF S R B AR BAT RO B A X (FISH), TUE-NFBRFH
B HATREERTN., WERWER, W VermaZ, Human Chromosomes: a Manual
of Basic Techniques,Pergamon Press, New York (1988).

—BEFA M ERAREREE, WA EREAR L EMERT
WEEXEEBEA XK. XBHET N FH A, V.Mckusick, Mendelian
Inheritance in Man (¥ # 3¢ 5 Johns Hopkins University Welch Medical Library
BANRR) . RAETREIEHMN, BEAFELEEMALEERRE KR
ZHEBRR.

BEF FENERRAORBERNMREAHONMREFTAFFNER. WRE—
LRFTANERNMMIAREERE, THEREEETEEMPAANEE,
MZRETMEREFARE. LRERORERME, BESRETEIRLE
B SR, AR BRI A 2 B T cDNAFF 5 B9 PCRET 46 30 #y 6k 5
. REECWHHECEREEERARRG2#ES, SR EES K
WA RE R AR KA CDNA, T RS0ESOONEABFIEE = —# (BELk
WA FFUOEF—NEE).
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TUBAZAGSIK. SREFRELENY . MR BANPHHAE &
EHERARE SRR, RARATURA. HEE. 8. BX. KWR.
WU REN AL, A4Nas Rt HENS REERN URTHME UK
EWBREMREA . XEALHTUENGHATRMAET.

AEPARBAA MBS HABNGERANE, ABFRA—HALH
AEFHEAAL YRS, FRERBE R, THUHAHE. EARHELHEK
d R TRE BN R T, URFRKBAST. ERANHE
R B TR EAK LR, o, RRANS KT LG HeeEid
tHEEER.

SymAMT U FEN T XL, wERRH. BEKA. BEA. A,
BT, BNSLANSERE. ASAR (RNA S KR 23,76 LA BUIRIT A0/ R
W RANERENERSS. HATEFHAS LR (RNA £ K5 23. 76 W E
PR EREEBATHSEE, pAEFR. RETENRELAGEPVHELN
AL

Fﬂ%@ﬂ%%%ik%%ﬂﬁiﬁﬁﬁ,W%H%&E$ﬁﬂ¥i#ﬁ
REWHRKAGE.

B 12 AR AL S8 tRNAS B B2 3. 7680 A BBk tRNAS B B oy 3 L6 iy R A
BWAE, FERASABIRNAG KL T RAEF T HE, THHFFRALE
&mwéﬁﬁ%iﬁ%ﬁfﬁoﬁ*,F%@\%Eﬁﬁ\%%%~hﬂﬁ\?%
BE. 6-BARF. T-FIRBE. 8-FeBF. 9-MF. 10-MLA. 11-A9R. 12-F BB .

B2 A B B A 85 tRNAS B R 23, 7689 IR 9 4 BRI e v 3k B (SDS-PAGE) .
23. 76D A B U R WA TE. HXFALBEAER&N.

TE%%%@%WW»&’?Mﬁ*iW.EEﬂ,ﬁ%;ﬁ%ﬂmf%m
$ﬁﬁﬁ$ﬂ%ﬁﬁ$ﬁ%%ﬁ@°FW%%W**EW&@%%%%%fﬁ,
WY E YN 44w Sambrook A, ATHE: 534 E F it (New York: Cold
Spring Harbor Laboratory Press, 1989) it iy & 1%, SRt BnE
PE:E G
M 1 AA G tRNA & REE 23.76 YT IE

R ARI/B/ E0— FERBAKRSRNA, FAQuik mRNA Isolation Kit
(Qiegene /A8~ & ) MMRNAT 2 Hpoly (A) mRNA. 2ug poly(A) mRNAZZ 3 3% K 7Y
#.cDNA, JSmart cDNAR R A& (W HE Clontech) ¥4 cDNA Fr B2 18] 4 A\ 2| pBSK (+)
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#{k (Clontech A E F B W& mBf A b, #4DHSa, MEMKDNAXE. AlDye
terminate cycle reaction sequencing kit (Perkin-Elmer/M# 7= #) #FuABI 377H
9 F A (Perkin-Blmer/ &) L F B 4 MU S fud RmHF 7. HRE W cDNAFF
F) 5 E A By 3£ DNAJF 5| 3 48 JE ( Genebank )¥EAT th#, &R KX ALK+ — 1734001
B cDNASE 7 4 3 49DNA. g & — B 51 51 M0 % L B BT 2 43 N cDNA K Bt 7 W
WE, FEZYW, 1734c015 B4 MK cDNAK4070bp (#rSeq ID NO: 177 )
A 83bpZ 733bpH —A 651bpty FF A FIEHESE (ORF) , #G — MM E B R (#wSeq
ID NO: 257 77 ). AT W44 HpBS-1734c01, RAEKNEGR&4 4 AL EBtRNA
A FBE23. 76,

A 2: IRT-PCR 3 3 BE 4 A0 A 4 Bk tRNAS Bk Bg23. 7609 2 [

JE] B i 48 B A RNA Y AR, Bloligo—dT A 5| 4 347 ¥ 4% KR R & Bk cDNA, A
Qiageney XA &4 1L/E, A T 55 Y3 ATPCRY M-

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

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

Primerl ¥y {r-FSEQ ID NO: 18953kt & lopF SN E R F 7

Primer2 4 SEQ ID NO: 18556933 K W F 7.

38 % BT By A 7ES0 p 14y BB ARB B4 S0mmo1/L KC1, 10mmol/L Tris-
C1, (pH8. 5), 1. 5mmol/L MgCl,, 200 umol/L dNTP, 10pmol%|4y, 1U#yTaq DNAK & B8
(Clontech/A &) /= ). 7EPE9600A DNA#IEIRYN (Perkin-Elmer A 8)) L3 T H &£ MK
Ri25AE B: 94°C 30sec; 55°C 30sec; 72°C 2min. ZERT-PCRET[R] A% p-actind
e 2 B AR 2 O At . 40 S 4 RIQIAGENA By XA &4k, FTAREE
HA &8 pCREK E (InvitrogenAF £ 5 ) . DNAFF I 947 & REHAPCRF A1y
DNAF 5| 5 SEQ ID NO: 177y 1-4070bp e 248 [F .

SCHEf| 3: Northern P& A BB tRNAS B BE23. 763k F 0y ik

Jl — % £ B4 RNA[Anal. Biochem 1987, 162,156-159]. ¥ AIERMERR
BALER -5 HhR. BB AN -25aMAT R BR4Y, 0. 2MZ B4 (pHA. 0) X4
FRATAR, MAVEEPHERL/SEREEG-RAE (49: 1), REFHL,
T AME, WARTE (0.846F) FEBESWB OB ARNATLIE. 15 E| HhRNAIT
AT Bk, TEAATAS. A20pg RNA, ZEA20nM 3- (N-HfX) FEE
# (pH7.0) -SuMZ B 44-1mM EDTA-2. IMPBS Ay 1. 2%BRAE MBI L 1T R ik, RE#H
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BEMBRAHERL. F o«-P JATPE ML 5| 3% #l & P-FR L HIDNASR . BT Al
HIDNAZE 4L b F 17 57 WIPCRY™ 8 09 A A S Bk tRNAS R BE23. T6 R X JF 7 (830p E
733bp) . M 32P-AFiTAYAT (%42 x 10%pn/ml) H#H TRMANHMRAERRE—F
B F42°CA R E, A S0%F BA-25uM KH,PO, (pH7.4) =5 8§5C=5 x
Denhardt’s A #7200 pg/ml & HDNA, R 25, HUEMAL x SSC-0. 1%SDSH F55°C
% 30min, #)5, FPhosphor Imager#tiTa 4T &.

TG4 EHASABRNAS RT3 TOM RN R, B ALt

RAESEQ ID NO: LA E LB R IXFF, Bt — st ruy #ala, F
R

Primer3: 5-CATGCTAGCATGAACAGCGGCGGCGGCTTCGGT-3 (Seq ID No:5)

Primerd: S—CCCGAGCTCTTATTCTGCCATCCGCACAAACTT-3’ (Seq ID No:6)

7 B B M 50 A BB A Nhe IfnSac TBRHI(L &, HJE2 B4 B A ES w03’
3o 7L Y|, NhelfuSaclBEHI4L 40 B T &3k # 45 K pET-28b (+) (Novagen’t 8
7 B Cat. No. 69865. 3) EHy i AHIBEAL K. UE&A 2K B0 EHpBS-1734c01
b AR, BEATPCRE R, PCRR BL & . MAKARS0 u 19 & pBS—1734c01 ) #210ps.
8| #yPrimer—3f0Primer—44-%| % 10pmol. Advantage polymerase Mix (Clontech/™
FFER) 1ul. EHEH: 94°C 20s, 60°C 30s, 68°C 2 min, F£254 3. FNhelfn
SacT 4Bl 54 7 ¥y Fo J BLpET-28 (+) 4T SUEEYD, 2B B By, PRI T4 g i
. EEEWELARNS R AR EEDH o, B FHER (LRE30pg/nl)
WIBTM B R RAE, AW HEPCRY BRI L, HATNF. hBEFFEREY
MM T (pBT-1734c01) ARALSERELRRELXAATE
BL21 (DB3) plySs (NovagenAM 8l = ). A FMEE (AORMEI0ne/ml) HLBH R
£, WL (pET-1734c01) ZEITPCHEFEAKEKH, MAIPTCELRE
Immol/L, 4K&EHEHS/Ir, BOKEYER, 2BFNHE, BORELE, AkS6
A 88 (6His-Tag) %4 #yEFEHi4EHis. Bind Quick Cartridge (Novagen’:#
BB HATEN, 85T 4kMEHEGALRBRNAS K BE23. 76, £ SDS-PAGEH
W, 7£23.76kDaibiBE —¥ —M &% (E2) . HiZ4&W 44 ZPVDFE £ A Bdams K
NS B R T P, HEN-RISARAHHSEQ ID NO: 257 FHN-3515/4
EXBRAET2HMME.

S HAR BB RNAS RS, TOHLIRA &
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B % RA B (PEAE & &) &R TR AS B tRNAS R BE23. T6455 Rt £ K-

NH2-Met-Asn—Ser—G1y—Gly—Gly-Phe-Gly-Leu-Gly-Leu~-Gly-Phe-Gly-Leu-COOH
(SEQ IDNO:7), ¥iZZ RN ELERAMFhHAZOREMRESL, FiEEN:
Avrameas,et al. Immunochemistry,1969;6:43. M4mg iR ¥ & ¥ % KA &4 pn
tEABREANGER A, SAEBALEEE S REAY TR H KER iR
Sk —k. RABIS pg/nl 4 ik G EE S IKE S 0B H B A ELISAN E % fu
AR R E. BB B A-Sepharose AL FE M oy K S P 0 B 186 WK
%A FHALRE LB SepharosedBiE b, A EfEAEAE 56 2 H a5 RAE,
f R PLIE R AL AR TR R 5 A S BB tRNAG B E§23. 1655 &,

EHH 6 KEANERERA BAERIRNA

MELBEEEERTIERSENELTR BACRRRH4FZTENA
%, WwAREA4TERARBENEY AL REARANEFAR oDNA XEFEZ N
BRHREFOHALANSBERF IR EFARNSZRERFH, #—FTTH
FHEARARL S ERF AR R ARN ST RF AR ARIRELAR
HEPHRLERERYE. |

RLHH BN EARL AN S B EF® SEQ ID NO: 1 skt il &FE W RMuH
MEBAERREY, AARBRAXFRER -~ LALTREGARLAUNZHH
BEFFREE RN EEEBRFF. BB ZEIE A PiEE. Southern B %,
Northern i fn A B %%, TIBERRENNILEBRESRECERBELEE
AAEMEH S BREx. XBHRNSERE: B THENEETERAT RN
R BERATHAL, UEREEAEN SRR E ST E e RN Z
Bypithf, RERERARSHFLEHORLREHBAS, FREERH4 R
BBAR., 2XFB2E, XX LNEH4B R RESRIRE, RILAEAFA
BREBENREAG (WS EEREARENEE) UWELXERREKAAKRE
MRMEBHES, XLEARANEHAERYE: F-ARH4RZLE5XRENS
BH% SEQ ID NO: 1 MEREAMEHBFIRAR, F_ERU4RHFTEXAN
£ H#% SEQ ID NO: 1 MEHENMEMFRAR. AERAARAR A GLER
HLEEEREL ARERENWABAGT, F-EB45HINARERE
RIETENRE.
—.  HeresA

MAALZ AN FAZ 8, SEQ ID No: 1 PRBEMFRABRAFRRGTS, Nl
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BUTREMNAEELRGLAFE:
1, #4FK/NEEE A 18-50 MEHR;
2, GC A3k 30%-70%, I k4R 22X M i
3, #AHARE L E X
4, HAUFAGRTHEYMRES, REH—FETENFALN, CEHFEY
BEAH A ERFFEFFEE (B SEQ ID No: 1) MEERANERAFIK
HENRAAEABER LY, F5EESTRANFAREAT SSURFARAY 15
AR EANE, WiZWEREA —RRT N ZER;
5, MBHBAELTRARINHEHEEANENFH LR —FHERRE.
=R UL &K AT Y& R U AR E:
#4+ 1 (provel), BFE—X#H4t, 5 SEQ ID NO: 1 HWEEFBETLR
W E A (41Nt ):
5'—TGAACACCCGCCCCCCCTTCCCTTTEGGCTTAGGCTTCGGC-3" (SEQ ID NO: 8)
B4 2 (prove2), BTHE - XH4t, MY T SEQ ID NO: 1 WL B B B
HE AR BB REFS (41N )
5'_TGAACAGCGCCGGCGOCTTCAGTTTCGCCTTAGGCTTCGGC-3" (SEQ ID NO: 9)
5T BRI & BA 2 02U A7) A RGP BB 87 3% 5% X
DNA PROBES  G.H.Keller;M.M.Manak; Stockton Press, 1989 (USA) LR E ¥ Fl 8y o~
FERETRFRMEEL (DFEREREEY (1998 £E ) [(RIFEBTERTF
¥, BFHRL.
H & &
1, MET# R IKIARA R PRI DNA
FW: 1) BTERAFEBENIEFALHNREX LA BARRBRT K
(PBS) Wy, AWARFARNEAAWEAR, BEFERFLALERHE. 2)
Bl 1000g BB A 10 440, 3) AAARE WA (0. 25m0l/L JEHE; 25mmol /L
Tris-HC1, pH7. 5; 25mmol/LnaCl; 25mmol/L MgCl;) E3E (K4 10ml/g). 4)
E4C ARG RENARIRALEN, EEARRTAHAE. §5) 1000g HL 10
Ao, 6) AEREMIUE (£ 0.1z RAALHER ML 1-5m1), FLL 1000g F& 10
Adk. 7) FIBRESRERTE (% 0. 1g RWALHE M Inl), REFEUTHE
B e 3
2, DNA Wy EERF{R %
$%: 1) F 1-10ml % PBS %4H, 1000g H 10 24, 2) AR BEHREH
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&AM M (1 x 108 40fe/ml) B M 100ul HAZ WA, 3) v SDS EL
WHE N 1%, RS2 AY DS EREMANBERAREY, HARTRIB KK
W TR DB R, MM AEFR, X—EEHE10 AREEHRAHNTE. 4) W
EEE K E4KE 200ug/ml. §5) SOCHRIBREM 1 AHHE IT°CEERFEIR. 6)
FERRER: 4 BRE (25 24: 1) 3, EAFCHNEFES 10 24,
B EEAE, SNEFHTEC. 7) HAMBBEHFE. 8) AEERREN:
BOREE (24: 1) 342, BN 1049040, 9) HE DNA B AMEB EHE. AE21TDNA
oy el fo 2B IR .
3, DNA yéiftfo 2B LK

S 1) # 1/10 4% 2mol /L BEBR 40 2 B4R % 10007 B fu B DNA B P,
BA. 200 KB 1 AHBERR. 2) B 10 24, 3) MR EHENN ZH.
4) Fl T0%4 7.8 500ul HEIE, B S8, 5) MORHRAE N ZE. A 500ul
A7 BRERTE, B8 5 o8, 6) MREBRAENZE, KEARKKLEER
BACERR, BATE 10-15 204, UEETELBER. 28T EENR LT
B, BN SAEHREMA. 7) BUMER TE RKE & DNA JFLJE. 3% 53R 3% 20
Gokwk, FRENE M TE, BAE DNA RoBME, & -5 108 BRFTRKH ALY
Am 1ul,

UT% 8-13 S HAA FRAGF TR, TUTHEHRTE 14 PR,

8) ¥ RNA B§ A AvE) DNA AP, ZWE X 100ug/ml, 37°C kil 30 4k, 9) A

SDS Fo B G K, ZREABH 0.5%F 100ug/ml. 37°C 4RiE 30 24F. 10) AEA&
B EE: 40 RAB (25 24 1) HERKEK, FO 10 24, 11) AUBH
KA, FAEEBNES: BAE (24: 1) EFHE, T 10 4. 12) AVHH
KA, A 1/10 4547 2mol/L BEBR4NAN 2.5 RBRA W, BRYE-20°C 1 Au. 13)
Al T0%7 8K 1000 ZBETE, RATHR, EENR, IREAF 3-6 FR. 14)
FUE Aggo F0 Aggo VLA DNA IWEEE R £, 15) % EHF K TF-20°C.

HE A B &

1) B 4x2 REYRNAMBFHEEE (NC ), AHLERL LSRN AR
ERME, G—H4EHE NCHE, UFEFENERSIRISHAGEREL G
BEAGRE .

2) WEEAMEE ISHA, ATHEL EZEVPET.

3) BF@#4 0.1mol/LNaOH, 1.5mol/LNaCl ByyEZ4K L 5 #4 (WK), KETE
F2EA4 0.5mol/L Tris-HC1 (pH7.0), 3mol/LNaCl B4k L 5 o+4F (HWK), B
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¥.
4) RFTFHBEP, UEHLE, 60-80CXETH 2 /et
4T B AFIE
1) 3u1Probe (0.10D/10u 1), w2 u1Kinase & W, 8-10 uCi y—3?P-dATP+2U
Kinase, PAFmELER 20ul.
2) 37C fRik 2 /MHEE.
3) fw1/5ARFAByMB 3R A (BPB).
4) i Sephadex G-50 .
5) £4 “P-Probe H LB AEKESE —# (¥ Monitor Y H ).
6) 5 H/E, WEI0-154F.
T) ABARNENEREAEE
8) &% — I8tk TS BN K B Bl & 8 S2P-Probe (2 —i& 3 i & y-S2P-dATP),
R
BIEEEFERS P, o\ 3-10mg FH A7 (10xDenhardt s; 6xSSC, 0. 1mg/ml
CT DNA (/N4RIBR DNA). ), #HIFH/ O, 68°C KR 2 /ot
AR
WRRFHE—A, WARETHEE, HER[OE, 42°C KEERR.
P
B R R
1) B B R TR,
2) 2xSSC, 0.1%SDS &, 40°C % 15 49k (2 %),
3) 0.1xSSC, 0.1%SDS ®, 40°C & 15 -8 (2 %k ).
4) 0.1xSSC, 0.1%SDS &, 55°C % 30 o4k (2 %), EEWET.

ik 5 JE e
1) B B RTSFH .
2) 2xSSC, 0.1%SDS ¥, 37°C # 15 240 (2 % ).
3) 0.1xSSC, 0.1%SDS &, 37°C #% 15 -4 (2 3% ).
4) 0.1xSSC, 0.1%SDS ®, 40°C #% 15 94 (2 %), BT,

X-XE E®:
-70°C, X-X 8 B® (E kot E AR 22 50 30 40 0 55 11 2 ).
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LR R

REAGEEREAFREAHRREE, U ERMRA AR ERERA
HEXE:, MRABEEREAGMATHRRLH, Hé 1 WAREALAHRE
HEETE N4 AR ERE. EWMTRARA | g ERSNAK
LB REFRAS FhEEMZRRE.

545 7 DNA Microarray

HEEEE R EEMER (DNA Microarray) R B # B R LR E fo K# 5 2
AHLELE FFH AT LATEAR, CREAAENREIERBAFN. BEELH
PG, BEHRAL, KREATASNf T EA K GHTREN LB, U
B b, Bk BRERAONENEEHEN. REAKSEHRTENR DNA
AFEEEE AR THREFRF ARSI, FRAUKAE BB LR
ERMESERMAAFER, BRODK, wREMER. HRETESRERT
B4 M, w5 XH DeRisi, J. L., Lyer, V. &Brown, P, 0.
(1997)Science278, 680-686. & Uik Helle,R. A. , Schema, M., Chai, A., Shalom, D. ,
(1997) PNAS 94:2150-2155.
(—) A#

A F0 7 4K cDNA 33+ 4000 £ 5 BB 54X DNA, PR BER LA
S EH. WEMon@ET PR #4748, Sy E~nE W3R ERE
500ng/ul 4, A Cartesian 7500 S (M E £ Cartesian A F) A FHEN
Fl, A5EZEWEER 280 un. HAREWRA#TRE. TH. ETRIX
B R R EE, BLE TBME DNA BRAFER LHERSH. HAKFRFREX
WP EA A MR, AEESNEEEAESRE:
BB P AE 4 DB
0. 2%SDS 2% 1 4-%F;
ddH,0 %EFH K, X104,
NaBH, # [ 5 44,
95°C A 2095
0. 2%SDS ¥k i 1 0-4F;
ddH,0 ¥ % K
BT, 5°CRETHRAEA.

?Oﬁ-‘lG\U\-PhUONI—J
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(=) H4HRE

Bl — 53 AARBSEAREIAFEAR (RER B HHK) T 3
42 % nRNA, 3£/H Oligotex mRNA Midi XKit (B QiaGen AN 4hfk mRNA, K 4
Fo 4 B % % K R A Cy3dUTP (S-Amino-propargyl-2'—deoxyuridine 5—triphate
coupled to Cy3 fluorescent dye, ¥ H Amersham Phamacia Biotech N E]) AR
AR A 4A 4 mRNA, J 3 kXA CySdUTP (5-Amino-propargyl-2-—deoxyuridine
5 —-triphate coupled to Cy5 fluorescent dye, W g Amersham Phamacia Biotech
A AFEAAREZ AL (RETH K MM ) oRNA, ZBELEHE RS, R
AR B5 8 R iE N
Schena, M.,Shalon,D.,Heller,R.(1996)Proc.Nat1.Acad.Sci.USA.Vol.93:10614~
10619. Schena, M. , Shalon, Dari., Davis, R. W. (1995) Science. 270. (20): 467-480.
(Z) #X -

AR REULEMRALANEHS S SR —LE Uniliyb™ Hybridization
Solution (M & TeleChem A &) HXMPHATHRK 16 B, EEMARK (1%
SSC, 0. 2%SDS ) #%: 3% )5 Bl ScanArray 3000 3F#{X (B XE General Scanning o
7)) #TER, HHENELA Inagene R4 (£E Biodiscovery A8 ) HATHE
AT EE, FHEAHH Cy3/CyS thiE.

AT AR (RETR MK 2R EERE. FE. A, B,
BV, ReRE. BGRT. ERIB. BB, BRAFE. M. BFUE. RIEE124Cy3/CysiuiE
ey E. (E1) . HETLAL PR HALABRNAS KBS, T6A LR
Bt tRNAS- Bl B R 2 AR AR L.
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(1) —#fE B

(ii) RALFH: ALLABRNAGREE23. 16 R K KRBT 5
(i) F5$eE:9

(2)SEQ ID NO: 1#44% &.:
(i) F 5S4
(A) K JE: 40700bp
(B) #B: BB
() M B
D) A EEH: Stk
(ii)-F %A cDNA
(xi) F 5| ##: SEQ ID NO: 1:
1 CCCCECCECTCCCCTTTCCCGGCTCCCTCGCTGACGCGTCGTAGACGTTGGGGAGCGGGA
61 AGGCAACGGCAGCGGGATCGGGATCAACAGCGGCGGCGGCTTCGGTTTGGGCTTAGGCTT
121 CGGCCTCACCCCCACGTCGGTGATTCAGGTGACGAATCTGTCGTCGGCGGTGACCAGCGA
181 GCAGATGCGGACGCTTTITTCCTTCCTAGGAGAAATCGAGGAGCTGCGGCTCTACCCCCC
241 GGACAACGCACCTCTTGCTTTTTCCTCCAAAGTATGTTATGTTAAGTTTCGTGATCCATC
301 AAGTCTTGGCCTCGCCCAGCATCTAACTAACACGGTTTTTATTGACAGAGCTCTGATAGT
361 TGTTCCTTGTGCAGAAGGTAAAATCCCAGAGGAATCCAAAGCCCTCTCTTTATTGGCTCC
421 TGCTCCAACCATGACAAGTCTGATGCCTGGTGCAGGATTGCTTCCAATACCGACCCCAAA
481 TCCTTTGACTACTCTTGGTGTTTCACTTAGCAGTTTGGGAGCTATACCAGCAGCAGCACT
541 ACACCCCAACATTGCAACACTTGGAGAGATACCACAGCCACCACTTATGGGAAACGTGGA
601 TCCTTCCAAAATAGATGAAATTAGGAGAACGGTTTATGTTGGAAATCTGAATTCCCAGAC
661 AACGACAGCTGATCAACTACTTCAATTTTTTAAACAAGTTGGAGAAGTGAAGTTTGTGCG
721 GATGGCAGAATAAATCACTCCAACAATGCAATAGTAAGACCCCCTGAGATGACACCTCAG
781 GCTGCAGCTAACGAGTTAGAAGAAGTAATGAAGCGAGTACGAGAAGCTCAGTCATTTATC
841 TCAGCAGCTATTGAACCAGGGTGGCTCCACTCAACGAGTTTATGCAATGACTTTCTTGGA
901 TCTTTCTGAAGGAGGAGGATGTACAGAGAGTAGGCCCCTTGCACTATATGTGGTACATTC

30
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961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761

2821

CACTTGTGCCTGATTATTAACTGGGATCTTTAATTGTTCTGAGCTTACACTGCAAAGTGA
TTTTTTCCTCCCAGAGTCTGGAAAGAGCAATGAAAGAAAAGGCGGTCGATCTCGTTCCCA
TACTCGCTCAAAATCCAGGTCTAGCTCAAAATCCCATTCTAGAAGGAAAAGATCACAATC
AAAACACAGGAGTAGATCCCATAATAGATCACGTTCAAGACAGAAAGACAGACGTAGATC
TAAGAGCCCACATAAAAAACGCTCTAAATCAAGGGAGAGACGGAAGTCAAGGAGTCGTTC
GCATTCACGGGACAAGAGAAAAGACACTCGAGAAAAGATCAAGGAAAAGGAAAGAGTGAA
AGAGAAAGACAGGGAAAAGGAGAGAGAGAGGGAAAAGGAACGTGAAAAAGAAAAGGAACG
GGGTAAAAACAAAGACCGGGACAAGGAACGGGAAAAGGACCGGGAAAAAGACAAGGAAAA
GGACAGAGAGAGAGAACGGGAAAAAGAGCATGAGAAGGATCGAGACAAAGAGAAGGAAAA
GGAACAGGACAAAGAAAAGGAACGAGAAAAAGACAGATCCAAAGAGATAGATGAAAAAAG
AAAGAAGGATAAAAAATCCAGAACACCACCCAGGAGTTACAATGCATCGCGAAGATCTCG
TAGTTCCAGCAGGGAAAGGCGTAGGAGGAGGAGCAGGAGTTCTTCCAGATCGCCAAGAAC
ATCAAAAACCATAAAAAGGAAATCTTCTAGATCTCCGTCCCCCAGGAGAAATAGGAAGGA
TAAAAAGAGAGAAAAAGAAAGGGACCACATCAGTGAAAGAAGAGAGAGAGAACGTTCAAC
GTCTATGAGAAAGAGTTCTAATGATAGAGATGGGAAGGAGAAGTTGGAGAAGAACAGTAC
TTCACTTAAAGAGAAAGAGCACAATAAAGAACCAGATTCAAGTGTGAGCAAAGAAGTAGA
TGACAAGGATGCACCAAGGACTGAGGAAAACAAAATACAGCACAATGGGAATTGTCAGCT
GAATGAAGAAAACCTCTCTACCAAAACAGAAGCAGTATAGGACCGACAAGTGTACCTCTG
CACTCAATGCTGGAATCAAATCCAAAGCTTTTAATTCTCTCAACAAGATGTAAACAGGAA
AGAAATCTAGTTGAGCATGAAGATAGGATCTAACAGCTTTTCCAGTTGTTAGATGACTTT
GTGGCCATCTTGTTATTGAGTAAGAAAATAAAGCATGGACATCATGAAAATAACAGATGT
TACCCAAACTCATCTTCTAAAATCTGTGCATTTCCATGGTGGCTGACACACTTGTCATGT
GGTCTGTTAGTGTTTGCCAAGAACCATTGCAAATAAATTGAACATCAAAGATCCAAGTTT
GTACTATCCCTAAAGACTGGAGATAAGCATTGGAGGCTCTTTTAAAAAATGCTAGTTACT
GAATTTTGTATTGTTTTACTTTTTTTTTATTTCAATATATACAGTTTGATGATGTGCTTG
AAATTGGTGCAAATATATACACACCCTTGTAAGTGCAAAGTATGTAAGAAGTTTTAACAT
TTACTTCACAGGACTTGTGATTGTGTTAAATTCTCACTATTGTGTTTTCTTTTGCTCACT
GTTTAGGACAATTTTTCTTTAAAATAGTTTTGCAGATTAAAATTGCTTAAATAAGTGGAT
TAAAAAACTGACAATGCATGCTACTGTTCTCTTTCAAAAGGAAGAGCAACCGTGTTGAAT
ACTAATAATGATGAATTAGTATTCAGTGTTTAGAATCATTGGGACTACCCACAAAGTGAG
CATTTCTTTTTAAATTTTCTTGACATTTCCAAGCTTATTATGAATAATATTGCAGTGTGT
CTTGTCAGCTGTAGGTGGCAAAGGTGCCCTTATAAAAAAGGAAACTGGCTTTTCAAAATG

31
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2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021

GGCTATGGGAGCACAAGCTGAAGCTTTAGTGCCTTCTACAATGTCGTATACTGTTTTCTA
GAATTTTATATGTGCTAGTCATTCTCAATTCATATGGAATCTAGATGGATATTTCATGCA
TACCCATAGAGAAGTGTGTAAGTGATATGTCAGAAGAGCTTCTTACTGATTTCACCTAAA
ATGAGAAGGAAGTCCTGTTTTCAAGAATGACATTAGAGTCATGCAGCTTTGGGACCATCA
GTTTTATACTGTGATAATTGAAAATGAAACATGTTCTTATTTTCCTTAAATTGAAGAAAA
CCCTTTAGTTGTCTACATTGGATGGCCTTATTACCTCTCAATCATCTTTTCATAAATGAT
GTGCAGAAATTGTACTTAAGGACTTAGGAGTATATGGGAGGTTATTGGTTTTATCTTTAA
GGATACGTTTACTTGAGTTTAAGATACAGGTCATCCATCATTCTTAGGCTCACTTTTTAC
AGAAAGTATGCAAATAGTAAAGTGACAGCACTGCTAATGTTTTTCCCCAGTACTATAACT
TGTGGTTTCTGAACTCATTATTGTTGTATTTCCAAAAAAGTAATACCTTTTAATTACTGT
ATTAAAAGTTAAGTATAATTATTTTAATGCAATCTAATACAATCAGATTACTCAGTTGCC
TTACCTCATGGGAAGAGTTACTTTTTTAGATCTAAAAAGCTGAATAGCATGTTAGTTACT
TGGTTTCAACTTGAGTTTTCTTTTAATGTTAATAAGATTGAAACTTTAGTATTTAGTGGG
GAATGGAAAGAGTTGCCCTTGTTGCAAGTAATGAAGCCTGATTTGATTATGAAGCTGCTT
AATCACTCTTCATGTGTTCAGAATTACTGTTTITTTGTTTGTTTTTCCTTTTTGCTCACTG
TGTACATTAAAATTTTGGAAGATGCTTTACTATGTAAAGTATAGATGGTCATTTTAATCA
TTCAGCCACATACGGTTGGCTGGTAAACAGCTTATTCTGATACAAGAATGCTTGCCTCCA
TATGGAAAGATTGTGAAAGAGTGTGTCTTGCATCAACAGCTGTCTTATTTATGATATATA
AGTAGAAATAGAGCAAATGTTGGAATCTGTTATTTTTAGTACCATGTCTTTAATAAAGCT
AAGTATTTTAGAGCAAAAAAAAAAAAACATGTCGGCCGCCTCGGCCTATG

(3)SEQ ID NO: 28442 &.:
(1) FF 5 # 4
A KE: 216 M8 1B
B) XA FXB
D)wEIEH: 44
DA2FER: 2K
(xi) F 7| #R: SEQ ID NO: 2:

1 Met Asn Ser Gly Gly Gly Phe Gly Leu Gly Leu Gly Phe Gly Leu

16 Thr Pro Thr Ser Val Ile Gln Val Thr Asn Leu Ser Ser Ala
31 Thr Ser Glu Gln Met Arg Thr Leu Phe Ser Phe Leu Gly Glu

Val
Ile

32
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46

61

76

91
106
121
136
151
166
181
196
211

Glu Glu
Ser Ser
Gly Val
Leu Ile
Lys Ala
Met Pro
Thr Thr
Ala Ala
Pro Pro
Arg Arg
Ala Asp
Phe Val

Leu
Lys
Ala
Val
Leu
Gly
Leu
Leu
Leu
Thr
Gln
Arg

Arg
Val
Gln
Val
Ser
Ala
Gly
Asp
Met
Val
Leu

Met

Leu
Cys
His
Pro
Leu
Gly
Val
Pro
Gly
Tyr
Leu

Ala

(4)SEQ ID NO: 38412 &
(1) JF 5Y 4% 4L
(&) ¥ 24m 3

B XB:. YR

(WE:1. P08 X::3
D) A EH: 44

Tyr
Tyr
Leu
Cys
Leu
Leu
Ser
Asn
Asn
Val
Glu
Glu

() ATEA. EUE®
(xi) F 543K : SEQ ID NO: 3:
GCCGGCGGCTCCGCTTTCCCGGCT

(5)SEQ ID NO: 48412 &
(1) /¥ 5 % 4E
(A KFE: 214m %

B)XE: ¥B
C M. 2t
DY EHEH: &%

(D2 TXY: BEUER

LA

ITX )
sese
sssmegy

Pro Pro
Val Lys
Thr Asn
Ala Glu
Ala Pro
Leu Pro
Leu Ser
Ile Ala
Yal Asp
Gly Asn
Phe Phe

Asp
Phe
Thr
Gly
Ala
Ile
Ser
Thr
Pro
Leu

Lys

Asn Ala

Arg
Val
Lys
Pro
Pro
Leu
Leu
Ser
Asn

Gln

Asp
Phe
Ile
Thr
Thr
Gly
Gly
Lys
Ser

Val

Leu
Ser
Asp
Glu
Thr
Asn
Ile
Ile
Asp
Thr
Glu

Ala
sSer
Arg
Glu
Ser
Pro
Pro
Pro
Glu
Thr
Val

33

Phe
Val
Ala
Ser
Leu
Leu
Ala
Gln
Ile
Thr
Lys

24
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(xi) 5| #: SEQ ID NO: 4:
CATAGGCCGAGGCGGCCGACATGT

(6) SEQ ID NO: S&y1z B
(i) 5 454E
A K 33EE
B) XA . B
(C)etM: B4
D) AL &k
(D aTFXER: EUEFR
(xi) F 5| #3R: SEQ ID NO : 35:
CATGCTAGCATGAACAGCGGCGGCGGCTTCGCT

(7)SEQ ID NO: 6Hy{E &
(i) 7 5 % 4E
AW EFE: 33mE
B) XA BR
C) . 24
D) wIEH: &
(D) aFRE: EHHR
(xi) FF | H#R: SEQ ID NO : 6:
CCCGAGCTCTTATTCTGCCATCCGCACAAACTT

(8) SEQ ID NO: 7Hy{E K.
(i) JF 5 AL
W EKE: I5AEEE
B) XA HXH
DY EHEH: 4%
GDA2FAE: 2K
(xi) 7|k SEQ ID NO: T:

-------

34

24

33

33

Met—-Asn-Ser—Gly-Gly-Gly—Phe-Gly-Leu-Gly-Leu-Gly-Phe-Gly-Leu 15



(9)SEQ ID NO: 8841 B
(1) F 7Y & AE
W KFE: 41\
B XB: ¥B
5 C) M. B4
D) EIHEH: L&
(D4 FRA: ERER
(xi) F®#3R: SEQ ID NO : 8:
TGAACAGCGGCGGCGGCTTCGGTTTGGGCTTAGGCTTCGGC
10 (10) SEQ ID NO: 9#y{z &
(i) 7 5| 4% 4E
AW KE. 41mE
B) X% BR
O . 24
15 DY HHEH: %4
(DATFER: ERHB
(xi) FF 5| : SEQ ID NO : 9:
TGAACAGCGGCGGCGGCTTCAGTTTGCCCTTAGECTTCGGC

L L d
.......

35

41

41
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[8]

VAR

{8 Y 101112

1\1‘4/34bb

A 1

A 2
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