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1. —FaBHEK- AS4EERES 10, HSEETERAH: SEQ ID NO: 2
BIrWEEBFINER. REERNBEHRE. XUABATEY.
2. WARAERLFRASR, HBTEETHREZK. EUPRTLEUHEALR
PRI AL SEQ ID NO: 2 Rt EEBF FI E D 95%AT AR R .
3. wRAER 2 RNE K, HBAEE TEE4 R4 SEQ ID NO: 2 frmeh &4
BT 58 % fK.
4, —FoENEEER, HBEETHRZZTRE2HE THET N —M:

(a) 47 EL# SEQ ID NO:2 i AEBF NS REKL B £, T4

W 5 A% R

(b) 52488 (a) HANEHHEE, &

(c) 5 (a) B (b)) HED TOMEEMWY EHEFR.
5. WHAMERANRNESER, HREETHA SR FRE S 5% EA SEQ

ID NO: 2 R R & X BRF A F L H ™R,

6. WA ERITENERES, AREETFHASZBFRWFHRAA SEQID
NO: 1 " 1250-1516 fr#y /% 5=k SEQ ID NO: 1 & 1-1660 f M FF 5.
. —HEANRERTRNELARK, AFEETEREERMNEK -6 FINHE
—HAERFARAEEHR SR, REREHEERERERWET RN ELRE.
8. —MEANELIHTRNAL IR FTAN, EHEETEELY FTA
— R X 4R

(a) ARMFERTHANELARKEK NI EZAMN,; &

(b) ARMMER -6 FHE-—BAERFRAIZFRE AR PONF I AN,
9., —MEAASIUBEEG I0ERNERANEEFE, IBEETHATE
A1, 4

(a) ERZASABUBEERED IOFET, ERBRMNERXRSHANITRMAFE
a1 f;

0) NEFDT2EBHEAANSIBERED 10 EENS K,
10, —MekE5ZRELNTR HBEETHRAKRREE A S HEAES 10
R R R RN
11, —RHEMRAFLRFEBEREZNLEY, EREETFENRAEM. R,
EHBEMEA S4 BEERES 10 T HANEH.
12, AR ER 11 RS, HBEETER SEQ ID NO: 1 W E#
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13, —AMAHER 1 rAEWn R, XHEETHRMEYATHETA S
VREEREG 10 EEN. RINERSHT %,

14, — A5 ACH ER 1-3 F o E —ARHE R £ KA X R R R R B R
Bk, HBEETHEAERNTASRHRLE, SARWNFTL S KN,
RERMWEBERTFIRITRSRRAER AR TR ETRLR.

15, A ER1-3PHE-BANERFAZKRONA, ABCETERATH
WA S4 BHEREG 10 RN, BaA, FRAARYEN; HEH TRESE
i K.

16, ALK ER 4-6 PHE-RAERFANHRSTHEA, ARLETEHE
AEMR THRY ERN, HHEFEARGATAXIRE, HFATHEERS

BT

17, RFER 1-6 R L1 AE-—RMNBERFENSIK. ZHERIAMTH
R, AREETRIAEREZK. 2R ERILEND. BSR4 500 20 5 7
UEAERABEHF LTEINARAREADHRBT 5 A S4 EEAEE
10 MR ERRGENAEH.

18, MAERK 1-6 R 11 FHE—RAABRKAENER. FHFRIALEDNE
A, EREETHARLSZK. ZHERIMENHER TR oEEME, LR
Fi, HIVRE AR EMRRAEXRENAY.



10

15

20

25

30

#, if +

—RFWER—— A S BEREG WO RREIR IR EETR

AERBTEMBARGR, REHH, RERAHERT —HHFHER——A S4
BRAEES 10, UERRBREKGSHERFF. AXALES KU LM EF B
ZMRE B &7 AR A .

BRAERSGREORNARE, e - B4 E oRNA A HERXR S
RERKE, ERRAIEERETAER, ARIBEOARSEER. UEE/LTHE
FT-akEAN, TREREREZAN, AHRXRENEERGFE. BREEKE
Bk M, RABAE, XEAN 25, FERS N EE KA RNA, 4K RNA
A tRNA, S EA S 40% RNA A & 60% FORSTEELAAEGER
WRE, W RNARMGLFHE, HERFEENEESE—R., (AL FE E
R HEHRTHEA ppl22-129) BEEA BT E EHKE T HEEAKRNA
Lt ERE rRNA R A T HA AN T B h86. (Annu Rev Biochem 1991;
60 191-227)

SARBREENUREERERZ —, EREMENITRLISH-—FELE
B, EFCEEGAYNTLEA S UERES, THEARNLWFYE. £H
WA Rl sS4tk AEE. BEMEY. IHENLEIA 4 REA
S4 MERE Y.

MEEEEE S4BREAT (AT SIRNKHEENUANMTRERHEALR,
EWIRE 41 N EEBRBRENR AR ONE R, WA S4delta-41) WWER KW,
Sddelta-41 AHANIhEELE, B 1 AR allfa EHREW, KX 248H8 ST
Ty beta FrHBEMf 3 N alfa BREW. HH 2 BB/ALESGEHE 1 244,
W L AR ENANEREFHETS W BFEE. NEWHLEE, S4m 44
H#F 7| K al-a2-ad-ad-a5-B1-p2-P3-ab-p4-BS—al, H ¥y 1 22 alf
B (ol-o2-a3-a7) , HEEH 2 Rad-aS-B1-p2-B3-ab6-B4-BS5S, HIENEIE
B1zE, b, RERGEHLELE2EYH, AXMITES#E. (The EMBO
Journal Vol 17 Nolé6 ppd4545-4558, 1998)

S RUBEERWERA S, EHAEWME S4 44T 165 rRNA, T % w8 iE
WM. 16SIRNANE R EHESE,. (Nowotny and Nierhaus, 1988; Allen
and Noller, 1989) REHAK, EHR IV EMEONENLT, S4 fk5 16STRNA
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MEEHR.

S4hZ—MRNAEEEE, GHMBEARES % BEEAYH S4HER

BEHMUESTHRDE HH oRN (o ATF okNA) 45 NTHEE B ERE,
B TofR T mRNA SR 4840 S4 4b, 445 S11, S13 A L17, FFLL S4 ¥ DLt 4
ETHRMEF oRNA AT HEE St — BB AE A KK, (Dean and
Nomura, 1980; Thomas et al., 1987) (The BEMBO Journal Vol 17 Nolé
pp4559-4571, 1998)

S4 5 rRNA fo mRNA 09 5 &40 & 89 A TR JF 51 3% 7 45 5 o 15 JR 4, {2 3X % A RNA
HEMEME L REREY, CFEEHAFHA-FHE.

B ERnERARY, S4ESHERIE. REHENASHEFR
Al .

SGLEFR, SAUBEEEANIELT: (DEEREY P S4 T UESLT 168
TRNA, MW R w80 B M. 16S RNAWBHRAEWES, RASIEEMEY
G AR TR, (2) S4UTESTHREE Z0 okNA, NTHEEE F i
o — L BEREANRL; (3) AXTURABBERH D ERNER, £ T
EANERAE. REBREFNEEMPRERD, (4) SIX5EBAYRZTETH
ETS i et B PR, EWEEMNTURAEEISA YR ERTIR,

MEAERFAFUBREER, KXANSRBBHLENA S4 UEEE A
10 (HS4RP10) .

BREEGH ORI, R BAE . PMA+H) Bcv304 40 i 4% . LPS+#y Ecv304
M AR RE . ¥ R4 400 1024NC. Fibroblast, 4 K FE FH %, 1024NT.
JER A& fo KB -FREBL 1013HT. JEJR AR fo & A AKE TR, 1013HC. AL
BRMRAKE]. BHES. BRE. FFE. FRalk. B BE. AR
. ZHRE. RIEY, FAANERN AR ES A S BBEAT AW LK
EHAM, BhZHha b TR, REARAGL HA S EBEREG 10,

HFmERASIBEGRES OB ERY AR RERL T ENAKE
B+ REEEA, MEHACEIEUEAYIBFSIRAENES, BHHAAEF
—HERELEEZ2 55 LR BNASIEBARED 0EE, BARLETXMHE
EHEEBRFT. FASAUBAES WEEREAAN S BLANRAHILE
BERBEAMEFRSTHEARE T X4, XNEOTRBYURAZK 1B
/BB N G, BhorBHELNAREEEEY,
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FEEH - NEHRBEEIPBNFHER——AS4EERES 10 URHER
B. XM miTEy.

FEHNE - NENRRERD ISR EL TR,

ARXANE —NENRREREARDASIBEREG ORI HLERANEY
K,

FAEANE - NEANRERBE A EDASAUERES 0N ERERAER
TREE M.

KEVHG - NMEARRELETASIEERER 10 H i,

REFWHD —NERERREHARLAKN S K ——A S BERED 1084
%,

FEVNAE - PENERBETHARLAEK—— A S HEERER 10 9K
BHewm. BHA. BEA . HEA.

REFHI - NEARRBELHETEASABERED 10 FEHRNKR
o %

REAHR-—MA2BBRERK, ZERZARN, ©&£4: KA SEQ ID No. 2
AEBRFFIHER. RERTFHTE, B BEITEY. &, ZE2K
& B SEQ ID NO: 2 ERABRF I Z K.

REARGR ML BHERER, CRES%e TAN—MZERFFIHL
A

(a) %5 #% LA SEQ ID No. 28 EBMF I LK Z B HFR;

M EBE8 () LA NERT®H;

CEQ@QHRODHZHUHFBRFINEFEDTEERENEZER.

EfH, ZAUEBRNFFRAEE THAN M (2 L4 SEQ ID NO: 1 %
1250-1516 AL B 7 5|, #n (b) B4 SEQ ID NO: 1 w1 1-1660 Az iy F 7.

FEAGNBR—FETHERRASZBRTROGEER, BIRRLEE —HA
ZERABEIRMANEZ oK, L. £ ELNELAE, —HEEKE
AR BEEARERREFURNFERLY S KA T &,

REHAF R —MEGREW £ Res R NHE.

AEARFR—MHmLHEN. BE. ERAANEASIEEREGIRGE
AN EWRTE, REENRARXLZANEK. RXVUEY RAZF EREHL
aH.

FERESR—AERIREA S4 HBEERED 10 REREREMXNER
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BRW B RN, ERANANEEF RS KA RELMTRF I FHR
X, BAERMEWHEE TR F RO ERENEH.

AL AT R —BAEWEEN, CeAAKASRREENS. BER . #F0
7 2 10 46 R DA R 25 3 b T o o K

FEPEG RALZPH SR/ R EBHRENERTRITEE. XFEK
MR AREMERRR LT ETASIEREE 10 Rk 7% BT 5l 2K 025 0 A
#*.

AXHARECFEETRAIXHERALMT, HRFABREAEARARTERETZ
1N: o

APALEIRABEXSFEAOTARERERARALA 0T HE X

“MBRFF” ZRHRERER. RHRIASBETRAIE R BH ML, T U
R H 4 & BEIDNARRNA, BAIF LU Bl Watn, RRAXBHRXE. %
iy, RiE “EXBRFI” BRER. K. FZRIFAORFIELT BESEHL.
BRZHFH “BEBRFF FR-AXKFENEORSTHALRF 7 6t
TR CER” R CBEER ARRERAERFIIREASHALEGRS THAX
WABHARNEER.

EERBEFHHER AR B HEA - NI ENEERIUFRREH
BEARFIEGEENERERFT. FRRXTLEEERF AR EHFRTF
FAEABRIMERAKR. BAREH., RETAH “RTE” WX, LPHHk
WEERRAEREAERMEUNENIWFER vAXARESRFAEER.
R TAEAERTHEAE, wAGARER AR,

“Br” RMEEBERTIRBEERFINF —NRENEEBRBY TR B
K.

BN BB REEAERFIERTRTIFNARE RS RAEEN
ATME, —ARENBERBERFRAE . BR ERATRGEERIMH
BRER-ANRENEEBRIM TR,

“EMTERT REAARARDTHEN. AESANCFIRNEER. XM,
RE “HEFER RBRAKN. EANRCREORREABRESEN IR 4
R HR R RRARNURE FRERRE .

“WER” RBUSASIUBEEGI0E 40, —HT5RIFAREKEMN
METZEGRERNST. BIATUREEAR. ¥R FALEWEAEMT

..._4_
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B WM& ASABEEREG LIS T.

“HIA” B WM RIEYU5ASBBEREO 10468, —H T HAHK
PHASEEREGIONENFRERR L RFERNS T, BHA oI H 07T UL
BEEOH. BB, RANMESYREMTEETTELSASIEEEREG LN LT,

“WH” BRIEASAHBREE VN IBAALARTE, EHEFOREHNAGR
Bk, SABMARERASIBEREEI0ONEMEEERFER. SN AR
5l

"EARTAREERA LT ERASHEAXNEEES. B BEXRALCHA.
RYBHEAAR BAGFRNEE A ARGLA S4 HEREE 10, EXL4
BYA S4 MHEAREE 10 AR RERARBRRER L™ 48 —NEW. AS4 U
HEE 10 ZRRay 4 7 F 8 1% F 5| 47

“HANW” B EI REAEAYWEAEANEELAGETAIRLER SN S
BHEBRREL. flin, FFH “C-T-6-A" TEHELINFF| “C-A-C-T” £&&. B
NMEESTZHNEHTURT S HRAHY. UREZ NI BENTHEE
B ERTHNREREBEEANER W,

“FFER” ZHEANEE, TURKIARRETLREAR. “HoREE” £
F-—MALELANFR, EES)THLMERTLEINFANERBERALER., X
MRXAMBTELARERERMEAEGHTHITER (Southern By # &
Northernf/ i % ) AN, EALFFEANF IR LLZH4TE EFME K26 E
W SEFNENTHEERERKNAGTHNES. IHALERTHAUEER
AR T EHRUELES, BASBEEERENAGERFARINELYE
AR FEREEEEEEA.

“HERELRE” ZRREFANBLZNEEABAEBF LT FIHERAH
M ELE., THREFFEMNEZMEEE S F, wif HMEGALIGNAE F (Lasergene
sof tware package, DNASTAR, Inc., Madison Wis. ) . MEGALIGN# & ¥R # 1 [F
Wy sk tnClusteriE L WM B £ M F 5| (Higgins, D.  G. #1 P.M. Sharp (1988)
Gene 73:237-244). Clusterik il i 2 Br A B xf 2 6] 09 05 3 4% & 41 % 5 3 5 &%
. RERBBEURANRREALE. BANEAERF T )F 5 Af0F 5B 6 th 4 H
MEEART R HE:
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FFIAL 5Bz A T Bl i 225 8

100

FFRARy A — 7 FlAS E R £ 8 —F 7B MR E L

0,5 LB Clusteriz 8 F NGB M 4 i dnlotun Hein A EMBRFF| 2
BB A F M H 2 (Hein J., (1990) Methods in emzumology 183:625-645).

“MMME” ZHEAEBF T Z 6 H 7 5 oA R AL E E AR AR A WA F R
THRAHERE., ATRIERRNERRA L, FRARHTHNAERTRERL
ARMAEAH, TIEANAERTOERARSE AR, A1 8784
ZHAAMMEKENEERTCREREAR. REARMHEAR; TARTRER;
AABRPEABRK, LERVFER, AHEARPEAR.

“BX” RIEE R/ EHDINARRNAF F| AN BEBRFS . “BRAE” B#L
“H X 4" HA .

“UGTEM” RISHFPR A LR RN EG NS . XML FEHD T UEA
E, BEREARSREET. UBNAD THEDRERR>THEEAYHH
3 0E 9

“BiR” ZRZTENHESTRERFB, W Fa. F@ab’), RFv, HERKRH
o ASIUERELI0NHR A E %,

“ABRALTER BRFNEEECRBROAERFINUSEHRERE ANKENR
T, R E REE 6 E R A,

“GEHT —EEENRACERNIE (B, FRAKTENBREEX
RIH) 249 BE. b, —MERTANSBERRSIREE TR T
ERAHSELE, RSN ZEERRSRE - LR B AEERZ AP #
FHHRTTREL B, IHENEZRTRTHREZE - REN -8, BTRX
BWEBERESFREX AN 80, BRERRLAEWFRERRTE
W, CIHRELTES.

WERZWAHH, “ABH REVYEAINEEHHEFLEH X (WRERXA
WMF, RERFENZRAARE) . nFRBRNNARRETHNS BEER
FIRRBALBAENY, CEAFNERUTRASIKONRARSPEAFERE
YR+ F, W% ey,

WAXFR, “QHEEASIBEERES 107 BaEA S ERES 104K

._...6_
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FREXRERAHETES., BE. BARECHE. KRN ERARE
AENEGRANBEARG LA SIEEERED 10, XRESHEZREFLERER
FMEB B ERE R —WER., ASUBEGRES 0 SRNAEREAXR
F 5 247

FEERET —MFH LR ——ASIEEREG10, HEKRLEE HSEQ ID NO: 2
Frr g @ EABF AR, REHNEZRTURELALZK. RRFK. EEFHK,
RBFHESK. ARPWERTUR KRG Y, REMFERNTY. B
AEABANBERELEE W, AF. B, G54, Rdfrdilsia
MO P E, REBLUAFTRHFTANEL, AXVHLZRTUEERENN, &
UREBENN. LN LIRLTEHERTCELENFRABRRE.

FEVTHAEASIUBEFES OHFR. TEDFENY. DRIZEFA,
RiE HBR” . “OT4&H = “X0H” REERKERFRLAGA S4 BER
By IOMHBEWANESGRRTERNSIHK. RXASZHKRNOFE. TR LY
AUE: (1) XFE—H, EF - NPEINEEARBEHRTRERTERRE
X (EWRRTEERZL) BR, FERRHWEEBRTURLTULR &
TR FHRAE,; HF (1) ¥, L9 1H 2N EERRELNENE
AT RARKRESIRAR; R4 (111) X¥—f, EHRREIKE55 —#
had (hwZEKZREZHHLEY, ALRZ-8) Bd4; H# (IV) & #
—f, HFMHERRF I RBEAARRERTE RN L KFF (W RF K
SMFRRARGLEERAFIREORFH ) BRAXHER, IBHF K.
00 FTAMP AP AN ERFAHEEARAR Y B RFEEZA.

AEHRBET o ENER (ZER) , FARh4%EEA SEQ ID NO: 2 4
ABMFINERYGEHERAK., RAHNSELERFFI4HE SEQ ID NO: 1 i #%
HRAFF . KRRV EHRERENARBALE cDNA XEF LN, EBEH
SBHEBFI KN 1660 Mo, HABIEAE 1250-1516 55 7 88 NEAKEK.
MEEESHRABLELAA, EREASAUEREORERMGREE, 7
HBTHZA SAUBERES I0AEAA 4 BBEREARMUN T,

RKEENEBEHRTUE DNA K KX RE RNA B A, DNAH X3 cDNAL HH
41 DNA 3 A T4 at#y DNA. DNA ¥ LR e oy 2 WaE M. DNA ¥ LU R &
A, BARBSKRNEDREFF LS SEQ ID NO: 1 fi 7 1 4a % X JF 5 48
FRFREHNTRE, WRLYVHA, “BHFNEREK EXXATRERRY
H A SEQ ID NO: 2 Y F G MR # Jk, {85 SEQ ID NO: | fi RN 4R A0 K % 7 A £ 71

_7_.
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HAZEE T 7.

4n4 SEQ ID NO: 2 WA A Z MKW Z M HBREFE: RERREKOFESFI;
RAZRAOREBR LA MRLD TR, KASRERDTH (F{EEL KR
AT ) UKRIERSFT.

AiE “RESRNFETR ZHRAERDLF KA SRR O ER
/B ERLFINNEBER,

FEAZER ERYRLIBEBRN T RE, HALEXRAAMEHEXR
FHHERBREZRARE. RO TEY. REBFRNTEREATURRRX
ENEFMNERARIFRARLENTRAR. XUBHRTRFEAAFERRETRE. &
KR FREMBBATFE, WRFHT Y, FNERER ML UTBRES LN
X, EAHE-IPRSINMNMEBNERR. rASIEN, EFTANERLERTES
HH & R ETh k.

AEXALBRGU LT HANFIETHELHER (FAFHZERFEED
50%, RBEAF T0WNMEEN) . KXV FRESFREFETERLRATR S
VHBRTRXNERE®R, ERLAF, “THEEG 24 OERKETE
EAREEETHRAfodk B, 1 0.2xSSC, 0.1%SDS, 60°C; 2 (2) 28 A v u A &
MR, g 50%(v/v) FELRE, 0. 1%DN4mik/0. 1%Ficoll, 42C%; B )V RXEH
SR ZENARMEEDE ISR L, BFER ITL LA R AERK, FH, TH#
RWEMEBREDU L ILE SEQ ID NO: 2 BrRHy R I £ kA M o & % % 35 6k
FovE .

FRAZGRGU LB AN FI RXAERF B, xR AFH, "HR
FEHEKEZL S 10N EER, BHRZED 2030 MEHER, EFRED S0-
0N HR, RERED IOAMEHBEU L, UBRABRGLTH THRAT HH
A PCRUBER/B 7 ERGA S4UERED VN EHHER.

RKEAFNEREZGEREE LT FHH ARE, EEMBELESRR.

AEANREGANSABBEREO VN HRANSUERFFIGA SN T ER
7. B, AXAHARPHRARERAPELI TR, TLEERACHEETHRT:
DRAFRGEEEAK cDNA XERZURKE RGN ZHFRF T, o 2) ki &
WIFARFAUSE EAREEHRIEATEN SR ER K.

RETHE DNA W BFFI g6 A T 5 7 ik 3. 1) AR H 41 DNA 4038 W 4% DNA
F5l; 2) %48 DNA JF 7| L3R 1% B iR % K 9 X 4% DNA,

TRREFEY, 2EEERADARTER. DMAFFIHNEELELRE

__.8_
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BEKBRAOTE., ELEXRRANFERE DNMFIHLE. 2B R4 cDNA &Y
FRTERNGREZEEGEEARSE oRNA FRITHE R, BRRHIE
WK cDNASUE., I mRNA W F B A Z R AR EA, BAELTAH LEE
%44 (Qiagene) ., W42 cDNA X B 38 ¥ 04§ 5 3 (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) , & #4152\ Lk #9 cDNA L&, 4w Clontech 23 &y [F] cDNA XX, ¥
HeERARGBREHE AN, BERDHRET Wb TE,

WAL E NI e cDNA UE R R AR IR E . X Fra#E (BAR
F): (1)DNA-DNA 2 DNA-RNA & %&%; () fFFFZERmEAR L GO MEA
S MBERED 0B RIERNAT, WRREEFEARNEZLADFELE, XL
MEARXRZGEGSY. LRFTETRERH, W EMHFTEREMNA.

EFOMFTES, RXFANEHRERALNNEIBTROGET B4R
B, RKEZED 0N HR, REEZZED OAMEHER, EFRED SONMEH
B, RERZED 10NN HR. Wi, RENKEEEE 2000 MEFRZ A,
BREHD 100 MEHFRZA. WAHAHESGEAYRERKVNEEFIE R
WA L F SR DNA TR, REAMEARE RS B F B YR T LR fEHR4.
DNA 4t AR it I ATt R &, KA ER AW (R SR %,

EE@OFTES, RMUASIEERES 0 REREANEO =W TR AE
FE At Western P 3%, AT R K VLR E, BB %R M (BLISA) %,

R PCR £ A 4 82 DNA/RNA 97 3 (Saiki, et al. Science
1985;230: 1350-1354) AL A TREARK ANEE. &5 2 RENE+ 53|
2K # cDNA B}, ¥4k % {# ] RACE 3% (RACE — cDNA Rt 338 3:) ., A F PCR &
SIMARERAXFTAFHNEARAH SR ERFIELE YKL, FTHEAN
EA R, RE AL R R Rk B s fh 3 B DNA/RNA B

WA BANALRROERE, RELANDINARABRENEBERFFTHAY
BT 3 B B4 40k 7 (Sanger et al. PNAS, 1977, 74: 5463-5467) 3.
BRRSZGEBRFFNELTHABLNFRAEF. A TRELKH cDNAFF, T
FEREH#HT. AHTFENZEZ D RENH DNAFT, FItERLKM cDNAF
5.

ARAUBERERRFNSZBHERNEER, UEARXKAREEAREEA
NS4 BBEAEG 0 RGFIEERN IR ANEZHM, UREFHAHATA
KRR S KA T k.
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AEAY, HABASAUBEERES NS ERF A THENBERS, UH
REFTREAFTREMERGEL AR, RiE “HE AR B R0 0HE FE.
RN, BERE. HHAlRE. RASNARKEORFEES. dERTREFH
HEu#&k, EALAHPERANRERCEELRT: EAEPRENXETTIEH
F ok E E4K Rosenberg, et al. Gene, 1987, 56:125); I FYampmp &
i By pMSXND %35 # 4k (Lee and Nathans, J Bio Chem. 263:3521,1988) fuft B
MR F KA RETHRRENEGE. 82, REBEFEZRNEHRE,
TR RENT U THREARAEKR, REAEBEN - NEERLEERY
SHENREE. BT, FILERAEEHETE.

AFHNEARAR BT EGRA THRSRGA S4 HHEKREG 10 8 DNA
FolfobE ek /MERETHGREREK, XLTEAERNEL DNAER.
DNA &BREA. BRAELHBE AL (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). Ff
HH DNA PP A AR A REFHEL B F L, NI RNA &K, X
WEZFHRENER TH: KBFHEW lac K trp B3 F; AEHAERSN PL B3
T, BB TR MV Ll E B 3 F. HSV I & 388 2 50 -F. 5 ok 3 Sv40
BT, REZREFNLRs iy — Lol THHAEXEERR AR ELH
MEEXRETRLENEHDT. REAEALQERNELLANBERE S Al
FALTS. EEEFHENRBETFILLELETEEL AN 03 %5 25
W, BEBTRONARANMAERAET, BEALH 10 2 300 MExt, A
TRATUNBEEGER. TENATEEEENRB A% Ny 100 2 270
MEFEE SVAORRET . EEHERARY NN FEHEET URGRFHE
F%.

dsh, REARERBEMCE - AHEPRFUAFCEE, UAREHTEES
T E LA RAMR, WEYARERAN S TREER. FTEZRMEU
REBRNEG GFP), SATARTENEARERATHFERINS.

AP - BERARR TR AR B ELSNHK/ERTRABE TG (WED
F.ERTE) mRBPEFILEAR.

AEAF, BHASIEERED WK I BERISCHF LI B ERNEAL
B HEABERAFLER, WHREEZA N TR ELA RGN EAE T RLE
THME. RiE “Bral” HEZAK, vHAEHN; SEKEANER, v
HHM, REGSERAR, vElahar. REEATA: ABHE, %%
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HE AWARrBEGESIIERE EdAkoBd; Syel; RhagwR
H3 S2 B Sf9; Bh44uMiin CHO. COS 2 Bowes B E/E 4%,

JA A K VA B i #y DNA 503084 Bk DNA F Rl M9 B 4 B (R4 = e ¥ A
KPR AARBBAEAEARAT. SFEZHEREY AT ES, BEK
DNA YRR S AT ERBAKIEWRR, A CaCl, 4%, AN BRELRH
BAE . THEFRHGER MCL,. wREFE, 4L THEFILWH EH7T.
YEEREAMEY, THA LT W DNA SRk BB4EERRE, RHEAN
WA EwmBHES. BFIL. BREAGEE.

BREANEADNAEAR, NALXRANEIHERFITARRLBIAFTE
Sl M9 A S4 MAEREE 10(Science, 1984; 224: 1431)., —MRB AU T 5 %:

D). ARZRAGRBA AS4BERED 0N EHER GHERD, BA
CHESBEFRWEAREEARK AL R AENE EHM;

Q. EEENERETERE THR;

Q). ANEFES AT 2T, GLEER.

EFR () F, REFAXNBIER, ERPHANERETEIEMRY
AFEHFE, EETHIAREKAEHTHTER, 4T AKEE LN A
MEERE, HAEENTE WREZRKINMFFR BRI EBNEST, HanF
B 3k — BT ]

EFR(3)F, BELERTEAHTHERA. REARBELRA. A45R7
B, WREFE, THALWEY. CFAAMEEREAREMSETELE
AN EANEE., KUFTERZRABREIAAR TRl XLEFRaEEFRT
RF: EANEMLE., EANEMNAE G TR . BO. BEHE. EFN
AE. BES, AFRENERIER . RMEN. BEFREEN. BRAHE
#r (HPLC) fo L w S M B EM B AR R R LT EHE 4,

ARPAMERUKZEROERR . RHAAOARHATEER TRFET,
Bl TR, W ERGRZE. RRA. BARE. HIV R &gk
K%,

AERAMER (NS4 HMERES 20) Z—NEEZNMEARETS, CEER
EEMBRPEENERPRR. A2l - LUEERTaNRE, AERE
EEOGWERRL, ARETFLEGEHTLE,

AXEHEZKRTRATOHma A REMER, Al oBupE, 2EWER,
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WAOWBRAER, WERAAKRFRMZRRESFE,

REAHERTHTHRAAGEHERE, BHEEFRTERE. FE. ABE.
LR, B, WOIRE. TIE. REE. £E%.

BEHANEREE - R AEFEFTR, BARRRARAZINHIERN. LW
MERTRAT-YRRNENT, ZBLEAFRAEARRNNERE, XFEAK
RR, EEHIEAR, FHPT:

AGRTEASMBAMTERROGAER: EREEXTX. BHEIRFX. EX
MTREZEE. RENHHEX. ARFREEXTX. BEMSFEX. bEFR
EE. SEEZEUREANRERX. KRFRRE MK

BRGER: FABEAEBAE. ENEREXTR. BHERF. FEMNAX. OBT
BGFGE. GTREIFHKEK. AALEBEXR. ROFEAAANEEE. B R
HHEFRBRER. B & RRMECHER,

o 9% R T

RRUESZGRER: (1) RAERFELAEHRBROFEY ZHELEARYE
FRR . BRE A G ER. AHAFENELESREALEBR; (2) EX
MR RERTRER O EEAREZ A RRER. IMEAKBR; (3) 4
Hu RO R RN ST G Down A0, BHRMEREE. REMEFHRIES
HHEAMKEONE. AW EFRBOEALEHZIE. Dun Can FEE. BMRE. &
MREBREESHRER. BAEBEA M. Di George 4. Wiscott—Aldrich 4
AE. FRFEAAZTELET KW R IEHEGER,;

B KM G I Gk T R A 3R 15 1 R R 4R A

RARMMERR: XAEE%m. FHEREy;

AXPHFRRETHFAENGY UL ERE GEH) HEE GEHRA A S48
REE IOMARATE. BIAIRNRBASIEEERES ORI REREESELY
ek, MENAE L BT S HRIEREARNELDEMNEE. flw, ¢4
By AET, Bl AR kA A S EBERES 10 EHAN S/HRIEHA
S4 ZHEREA 10 —BFF, RAENEHYR SR LE LA TERKEES.

ASABREAZA IV NETRANCERASNIE. Leh. ThitkhfoX
MPWE., AS4BBEEREE I0HFERATUEASAUBEERES 10 4464 HK%HE
e, HEMHZEMRNT L, ARSUSRNERLAELFEASRTELE
X

EfFREAERAN G ET, TUEA SIEBEERED 10 A& Yo Rl
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F, ARMEAGMAASAHERES WAL ZRZFAHEERANEHRA
EAEHRTRENN. FERBRLEWHRFETZE, TUREEEEHRAE
R Tk pimEy. hE5EASIBBEERET WESNF R T THEMS
MAEFMTHESHARBRES TEHAARGEN S RETRS. Fhet, —&
Bzt A S4 ZAEREE 10 2 FHATHFID.

FEVURBTRHEK, AR 49, Z20WBC18 48 M1E R E UL
AFFREE T E, TURETURZ TRAARETRENIER., KXALRET 4
MASAHBEERES OHERERZNIE. IUREACHEERIRT): 27BN
. BERWEHK. kSR, B4HK. Fab b B Fab R XEF AW F .

ERBEHRENEFTHASAUERES 10 HEFE R AR (KA, b
R, XEE) WriEHEa, 2MEANTHTEBRAERAN, EFEEITRTHKE
ME, FHEASIERBEAET I0MERRARHEARACEEIRTFRIBHEAR
(Kohler and Milstein. Nature, 1975, 256:495-497), =¥ K, A B-41f %
RBEAR, EBBV-#XBEAF. FAEEZRMEABFRNTEXE S & SHET
FEAHEEA AP Morrison et al ,PNAS, 1985, 81: 6851), Wi LA th4 = o4
FARBEA (U.S. Pat No.4946778) M Al FAFHA SA BERE T 10y B4
P,

MASAEBERES VHHRETATARALMFRAT, RUWERFAT
A S4 HERER 10,

HEAS4GERES 10 &40 8 BAREE T H AR EFLD, EAER
N BEBERETEfoof. XMAHREFRCHIETEN —fdeA G858 F A
THESRANENPABRETEES,

HAEETA TR AENE - FRBANAEFE. WA SAEEEREA 10
BEMENERERATSHERENEE WaRER, ERER, LIRS
EMEE. —HABAEHFEREAFAZKA 0 SPDP, BEHEMAKR, B R
WAXE, BEZFESTHRL, INR2ANETATRARASAEEARER 10
R e oY 40 1

KERPHRETR TR EA S MBERES L0HXHER. &7
AR B HR T DAR B BT A S4 BEARES 10N A HER.

EERARGRIEMEMNEMA SAEEREG I0OKTFHLH AR %, X
WX R AN RN, AAEFISHNEREEENE. R EH
ASAMBERET 10KF, JURAKBRBASIEERER 10 EZRERTNE
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EMAfH FHlA SABERES 10 RIEANER.

KLV S RKET AERESA, Hlln, $RTRAOEN. LERBHTH
RME, HHT-ER B ENREOR KON, ELFHREITR G

AN SAMBERED 0N ARFRETHTEMGTEN. ZEHBITEA
THFERHTASIEEEAED 10 TRERFE /L E MR P BN 40 3
., RERRMRYE. EAMERBTHEEGQRERP TRIHATREAZRN
A S4 gEWREE 10, UHEARERGASABERES 10FER. fl, —MEX
R#A S4 EERER 107[4;:5%%59’« Bk TRt R ERAA S4 HAER
EFE 10, EETHGENES, BRZESEREM. BLELANERETH
WA R TFHRITA S ERER 102%:&&@&#%‘)%&%&% XETRENR
REAWHRTRE. BRE. BRESHEXHRE. E4ATRE. A0REFEY
ATHREDASIEEEEA I0NIUTRESZARN. WESFRDA S4
BEAES 10 BB E RS RERN T ET LT EF X (Sambrook, et
al.). ANELARDASIUBEREES N EZFRICRIABRETHBEH
A

SHEBINEALRRARAN T EEE: HEEFREEINAGNAL
B REANSEREER WFEE. SEEARAES) AR SUHRINGRTY, &
KRN E.

WHA S4 HAEAREE 10 oRNA B9 FEH F B (B35 K 3 RNA fo DNA) DL R AZ B 4
EAZANTBEZA. HHE M7 o 845 € RNA ByER4E RNA 0 F, HAE
AVEREESTELIMIE RN SRR ERTERATHER. K X% RNA
Fn DNA RO M6 VT J B B9 4T RNA 2% DNA & R H R IKB, WwEMB BB L E 4
REAGREGERAHEAC EEA. KX RNA 2 F T E i 4A% RNA B DNA &
PR RENEFEE. THDNAFFCELAREKHRMREBESTHT
W, ATHMERSTHRREEN, THEMFEAEHTEN, oERENGTF
FlKE, UREHZAWEEN SR RRERRETEA®R -

WMAASIUBREG I0NEHERTATISA SA BERET 10 M XK
WL W . HAEASAUEREG 0N ZHERTH TAMA S4 ZEHRER 10
MEXEFRERRRATASIBEEREY LOWRE KA. WRDA S4HEE
K& G 10 8 DNA F 5| /T T At AR AR R AT R R LLHBT A S4 AR EE 10 1
FIERHA,. LR AEE Southern Wi i%, Northern IliiE. B ARE. X
HERFTERREAFHRBER, HXAEAEHTATLRERL. KXAHN



10

15

20

25

30

20

SRR — MR AW TN HF 4 B EMEF Microarray) 2 DNA ¥ A (X
Ay “EEAXAR )L AFToNELFEERNEZRXAMPEE LY. HA S4
MREERE S 10 B0 5 34T RNA-R & B4 RN RT-PCR) RSN 3 4 " 4 A
S4 ZBARER 10 WH X 4.

BWASAERBEEA 0EENRELTHATHMNA S4 HEERES 10 X
HER ASABEREE WX TANACES EYEHFAR A S4BEARE T 10 DNA
FRAELAERE. B, k. E4EvEARYEE, THEANE R
Southern B j&. DNA P 5| 4. PCR fu BAL e X MRE. F4b, REFTR
B EEN &R, LA Northern (i ik, Western B35V W AWM EEH L

AXANFI A REFRECBRANEN. ZFF RS NERA
RERRARMNBEEATUSEAR, B, FELEFEARLIAEERNAK
fre. BE, RARIOETFERFIIHE (ELE L5 NWEEERFILHTH
THRIEREEMLE. RERALV, HTHILFI SRAEAXEEEXRK, X
FEENE - S H A XLONAF R EATREKL.

# W E L, MRIECDNAKILPCRE| 4 (R #615-35bp) , UK FH R FHE
. RE, BRUEI WA TPRFLSBRFARERNRBRECHE. A
MUSAMETHONALEEN REAR 2T LT HE R,

A A A N PCREAL v, B DNAR T 8| Ak e ki it ik, #
AARANES TR S, EF3XMUFE, TAA-ARERTLEENAFE
BABEFATENEATZM. THATREAKSUNE XU AEQERN
RE. AFRIEHRAAS RN REATR AR TL, ATHEREERSRH
cDNAJE .

FrcDNATL B 5 o ) e B AR HEAT RO AL 2 & (FISH), W RAE—NFHEFH
M HATREEENM. WEAHER, & LVerma%, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York (1988),

—BFFHEMB RN REENE, WA ERECER LA ECNERT
REEAFEREM R, XLHETLFH 4, V. Mckusick,Mendelian
Inheritance in Man (7] i i¥ 5 Johns Hopkins University Welch Medical Library
BALRE). AETELEHN, HTEESLEENE Rk EE EoykR
ZEHKR.

BE, FEMNZRRAOKRERMEE NONMBERXEAFNLER. WRAE—
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W N ERAET NERERE, AR LA EEAMR T RAEE,
MiZRETREERAOFH., LREFAXEFME, BEFREETREE
WP EME TN, AR E A AT T LA A 2 T cDNAT 7 8 PCRAT AR Wl &y ik %
REML. REEWNAYEERARERSNBERG>HEH, BFERAINLES K
FAH RN EERTE N CDNA, T ULES0E 500N/ B 2L B 18 = —# (BUE Lk
WAEE SR S fE0koT N F—NEE).

TURALANEZRK. U FRIAENY . HEA . FRAEHs 4
ENHNERERAEGEER. XEEEATURK, HEE. 78, $iE. ZHH.
HURENGAE. AW H2ARENLIRAENFURTEHE YK
REWEEARAA ., XEESWTUERSWR THRB BT .

AEHARBEHA —MB LM ABNAERANE, BBPRAF MR FH
ARG RUEry. EXRUABE -, TUAmHE. EAREELRER
A ENRTEENHTLEARTIERT, ZRTFRBEAES. FRRHE
BB E BN TRAEAREER. o, REANZKTUSE T 6 BT
bW ESFER.

LA e T UL ENT S, wBREH. SRR BEAR. LA,
ET. BENRAANLHRE. ASIHBERES 10 LAKMBT/RFHE
BN ENFENERLY. A TEHFHASIEERES 10 W Ef R BELEHEK
RTFHEHEE, wAHFR. FETHORELAEDUIE £ 2k,

THMERTFRAARLANEEREZESFE, MAHTREOARFEREF
FEHRLKARE,

FIZARKAASIEBEERED IO ASIEBERESHEES R E LKA,
FEZASZEERE A0 RA G H B, THFIZASIHERE G W KA BT
FHE., e, 1-BEBLKE. 2-PMA+HEcv304ZmAAR. 3-LPS+HyEcv 304 40 bk i IR
4-TE % R A MA1024NC, S-Fibroblast, 4% F-FH|#, 1024NT. 6-B R fcAk
KHE-FR B, 1013HT. TR fek A &K HFRIB, 10130C. S-HEtME ikl
BT, O-BERREE. 10-JERLE . 11-FF8. 12-FRmamptk. 13-J60. 14-FERE. 15-
WA, 16~ i, 17X TE.

P2 7 B ASAZAE & B 100 IR V)% Be B e B W 3k ] (SDS-PAGE) . 10kDa
AEARYATE. ik BENZEaLY.
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THESGEERERG, #—FPERAKRLH, NEM, XLIZHGAHTHHA
AEPTARTHRHRLANREE. THERA T REHAREFNLETE,
HEEEEAL G Sambrook FA, 2FHE: LREFAH New York: Cold
Spring Harbor Laboratory Press, 1989) H FRiRey &1, RILBE S & Hirg
W &1,

LA 1 AS4BEERETE 10WRE

AR REERI/ B/ A — P RIAM B ERNA, FQuik mRNA Isolation Kit
(Qiegene M8 /&) AERNAF 7B poly(A) mRNA. 2ug poly(A) mRNAZ i 4% K F
B cDNA, JSmart cDNA® X% 4 (M 8 Clontech) Y cDNAF B E 16 4 N\ 2| pBSK (+)
#H1K Clontech/AF BB E Fkfr A L, #4ADHSa, HEH KcDNAE, HDye
terminate cycle reaction sequencing kit (Perkin-Elmer/A&] /= &) #FuABI 377§
B F X (Perkin-Elmer /™ 8]) U E BT 47 B 5" Fu3’ K3ghy/F 5. ¥ W 4 cDNAJF
5|5 B A B FEDNAJF 5| 33 E (Genebank )BEAT LA, R A AL —ANIEE0676b11
W cDNAJTF 7 4 Ht 69DNA, & pk— R 7 5] M 341Z 50 [ & B 3 N\ cDNA f Bt #6471
Mg, 1KMW, 0676b11F A2 K cDNAK1660bp (#WSeq ID NO: 1FFR)
ME1250bpE1516bpH — A 26TbpHy AR HLAESR (ORF) , 4R# — N & E | (2o
Seq ID NO: 2F7 7R ) . AT v a4 HpBS-0676b11, Heal & & &4 A AS4
PR E E10,

SCHEM2: FIRT-PCR i o 4w A5 A SR E E 100 X

JA B F 40 B, R RNA G AR, Dloligo—dT A 5| 4 #E4T 18 4% 5K BE 4 AL cDNA, F
Qiagene#y X &4k )5, A T 5| 5l 3 4TPCRY

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

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

Primer1§{r-FSEQ ID NO: 1845 sk 6y & 1bp T 46 & IF 1] ¥ 51 ;

Primer2ySEQ ID NO: 187w By 3’ 3% K i 5 7.

PHE R &M £50u 18R RAR+H 44 50mmol/L KCL, 10mmol/L Tris-
Cl1, (pH8.5), 1. Smmo1/L MgCl,, 200 pmol/L dNTP, 10pmol§|#y, 1U#yTaq DNAK &
(Clontech/™&] /= #). FEPE9600A DNAFYE R (Y (Perkin-Elmer /A 8]) L3 T 7| &4 K
RL2SANE #: 94°C 30sec; 55°C 30sec; 72°C 2min., FERT-PCREY[E BHi% B -actin
e ek B oA 22 1k TR AT . 38 77 40 I QUAGEN B B | B dligh, A TATLIE
BA EEE B pCREK L (InvitrogenNa =& ) . DNAF 5| 447 4 R & BAPCR™= 4 1
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DNAJF 5 5 SEQ ID NO: 15777y 1-1660bpE 24 H .

LA B 3: Northern Byl AT AS4ZHEARE 010 FH oy R k:

JH — 3= H B S RNA[Anal. Biochem 1987, 162,156-159), iZiE403E WM 5 &
BRMKG-A R, DAMBPRARN-2SoMAT R B4, 0.2MZ %40 (pH4. 0) x4
LHTHE, WAVEERORE L/ SERRARG-FEE (49: 1), BEFEN.
RMAMEE, WAFREE (0.8 ) FHREYHOEFBRNAFIIE. 1§15 2] HIRNATT
ERTONC B ik, THRIFBETAF. A20ue RNA, FE220mM 3~ (N-"BoffX ) P8
B (pH7.0) —SmMZ B 44—1oM BDTA-2. DM BAA L. Q%SG A i L3 /T ik, RE#H
HEMBRIERE L. K a-P JATPR RG] 47 7% 5 & P-4F LAY DNASR 4. T Al
HYDNATR 4t 2% B 1 BT AR Y PCRY 36 B9 A S4B E B 104 % X 7 5| (1250bpE 1516bp) .
¥ 32P-FRIL 4L (472 x 10°cpm/ml ) 545 8 TRNABY S MR 47 48 & B E — B A & F42°C
e W7, B RA A5 0% W BEF-25mM KH,PO, (pH7.4) =5 % SSC-5 x Denhardt’s %
A F0200 pg/mlEEFEDNA, SR )5, B x SSC-0. 1%SDSH F55°C# 30min, £
J&, JPhosphor Imagers# 4T 4Tf 2 &.

THH4: EHASIBBEERETOI0MENER. 2 5F8 L

ARIESEQ ID NO: 1AELFT A AL KA 5, kit — xRty ¥5lw,. 77
g

Primer3: 5°-CCCCATATGATGATTACTCAATCCTTGGGGCTG-3" (Seq ID No: §)

Primer4: 5’-CATGGATCCTCACAGTAGGGAGAGGAGCAGGCC-3 (Seq ID No: 6)

B B G| MK S S ) 2 A Nde T fuBanH I BE4T{v 8, 508 4 B B 5 g fo
33w 4R A5 5, NdelfuBamHI®§I{L & A0 B F ik # K KL pET-28b (+) (Novagen/d
H 5 dh, Cat.No.69865.3) LIt EM AV L. LA 4KH o EepBsS-
067601 1T AL A AR, FATPCRELRL. PCRERL &M A : RAIRS0 u 192 pBS-0676b11
Fikr10pg. Gl #Primer—-3fPrimer—44 %) % 10pmol. Advantage polymerase Mix
(Clontech/A & &) 1ul, #EREH: 94°C 20s,60°C 30s, 68°C 2 min, F£254ME
IR, JANdeIfuBamHIZ 7| 34 8 7= 4 fv U RLpET-28 (+) #4T KB, 021 B A Fr &,
FRATAEEEEE, SRS VAALEERGTEEMS o, B ENEE (&
WEIOpg/ml) WIBPHIEFRARE, FEEPCRY MMM TR, HHTHF.
Pk F| EHE M ZE (pET-0676011) FHEMEF R ETL T L KB E
BL21 (DE3) plySs (Novagen M8 f) . A& FMEE (LR FE30ug/nl ) WLBHNE
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Fegkdr, HEWBL2L (pET-0676b11) FE3T°CHEFEAMAEKI, WANIPTCELR)E
Immol/L, #&E¥HFSAet, BORKEEHE, SEFEHUE, BORE LR, A5G
AN BB (6His-Tag) &4 WM EFEM4EHis. Bind Quick Cartridge ( Novagen/A
FEROBATEA, B3 T ity B W E a AS4ERE G110, £SDS-PAGEH, 3k, 7£10kDa
ABE—B—t&¥ (E2) . ¥E4W#4 ZPVDFE L F Edams KA E HATN-3 &
EBF I AT, HERN-3515/ BB 5SEQ 1D NO: 2F7 R Y N-3m IS MR AR A E T4
T .

SERAS MASIEBEERE B I0AERLE =4

R ZBRERN (PEAE &) 48 TRASIMEERE 1045740 £ JK:

NH2-Met-Ile-Thr-Gln-Ser-Leu—Gly-Leu-Ser-Met-Ser—Ser-Leu—Arg—Phe—COOH
(SEQ IDNO: 7)., ¥iZFMAF EhERaFENFEOEOREHMRESL, HiESN:
Avrameas, et al. Immunochemistry, 1969:6:43. Fimg LR M EEE SR E LY
tRAFBKEANFERA, BAGEALERESRES YA RL R KA iR
K., RAZS pe/ml4fiEaEE % RE AWM H T ARHELISAN E % i
BPIAENEE. FEAA-Sepharose AR X Kt + 425 & 1e6. ¥ F MK
24 T RILEFE LB SepharosedBiE b, A FRBENE AL Ig0 2 F % KAk,
5,9 I % TR A A Y BUAR T R SR 5 ASAB R IRE B 104 &

L) 60 AKX ST BT WA

IMARPHEZGERTFRARSCENBEY TR BRAERAXEHA L EHHA
w, WHAZBEHTEFAAFNWEY A AR REASNREEAR DNA ERZ
ERHRFCAAR VU S UFRF B LERAZRERFT, #—FETH
ZHRHBRNAR AN LB ERFFARF RN I LR N EEF AL LR ELR
HEFHRAREFE.

RERPIHEHRARKAW £ F 8, SEQ ID NO: 1 kb A ENEMH
BABAERTHEA, FRABREAR T EE R - SHSPRECHFRLAN ST
BRFIKHEFNEZBERFS. BELAXF EEERAWEE. Southern B %,
Northern Wil E Wi %%, CNHREENN L L EBAERE EERE LEHE
FAEFARRA S BRAAL., XLHEANSPRE: B THRNEEY L TS54 5
AREABHATHER, UERELRERNERRENE BB ERPELN Z
RUWpiddn, REFHXAMSEFLRUNEREARH%, HREERSH
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BBZ., #RFB2E, REXLABEAE RGBS RRE. KEZHEFAFA
BEBENREAY (MREZRERRENEE), UERAXEEREKERRYE
HRUEENES. AEAALANTHEERE: E-XEHRZTL5RKANES
ME® SEQ ID NO: 1 MEREANEZLERA R, F_XHFHERLSERLAN
M H% SEQ ID NO: 1 MBS EAWELTHRA B, REHA L 508 EH
HREEERBEL, EXEBRENNRELSET, F- B4 5RO LSRN
X TR 1 15 LR E .
—.  HétewA
AL %8 SEQ ID NO: 1 ##BFEMHRA BAELREH, NE
FUTRENAFELRG LA FE:
, BEANEETERE N 18-50 ME I
, GC A8 A 30%-70%, AT AE45 50 4220 3 dm;
. PRAT WP RL G H AMNX
s FEULAHNTEANMERE, REH - FPHEUHENFIN. SFEHZW
WHEA R EHEKXBEFFIEE (B SEQ ID NO: 1) fet e C A EEFH K
HEA|R#TEFERLR, E5FEFFERNEBEEATF 8SUBiHFART 15
NESBETLMEE, MW ELH — R EER;
5, MSBRHRERAHAENAEFNANENEH LN S P HEZRHE.
520 VA B 07 T M 4 AT B B A R DU AN
B4 1 (probel), BF# —%£#%4, 5 SEQ ID NO: 1 WEERF B TAH
BE B4 (41Nt):
5'~TGATTACTCAATCCTTGGGGCTGTCCATGTCATCTCTTAGA-3 ( SEQ ID NO: 8)
4t 2 (probe2), BTF# — K4, ML T SEQ ID NO: 1 WyEH R Bk
HEAMFBRAEHEEFF] (41N):
5'~TGATTACTCAATCCTTGGGGCTCTCCATGTCATCTCTTAGA-3' ( SEQ ID NO: 9)
EUTAKRLR S BRAXGEU AT LW E &R KRB ZE 5% X
DNA PROBES  G.H.Keller;M.M.Manak; Stockton Press, 1989 (USA) PA & ¥ % F #y 4
TREERFMEEL (P THRBEEHKE) (1998 £FR) [(XIFEBHERE
Z, BFEBRHE,
B A
1, MAHTEE R UK 41 47 1 4R B DNA
FE: 1) RS FERANEEHALBRNBRER I HBARREZN K

1
2
3
4
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(PBS) WyFmep, AW IHFRTEEAM DS, BEPNRFLAAEHE. 2)
Bl 1000g BAHIRE S 10 440, 3) AASRZWA (0.25m01/L HEXE; 25mmol/L
Tris-HC1, pH7.5; 25mmol/LnaCl; 25mmol/L MgCl,) &R (A% 10ml/g). 4)
HAPCREHGRBULHEGHARER, HELALRALHHE. 5) 1000g W 10
b, 6) AERARIIE (£ 0.1g RWALHER M 1-5nl ), FHLL 1000g H 10
adl. 7)) FIABREMRERNIE (0. 1g BWEASHERN Inl), REBEUTHX
B 3% 3%
2, DNA o9 EKBrdh¥®iE

$%: 1) A 1-10ml % PBS #4HAE, 1000g B 10 4. 2) AAEMBERK
ERAFVRAEME (12100 @M /ml) &R 100ul HEZHE. 3) fmSDS EL
WEH 1%, WmREERHEMZAH SDS EEMNEARIEE, HRTE2IHRK
By P SRR LB, FEMEMETE. X AEHELI07 MR TE. 4)
FEBEEK ZAWRE 200ug/ml. 5) SOCIRER N 1 MR A 37°C BRRVPIAE. 6)
SR ER: A0 RARE (25 24: 1) $#iR, ENABOHE LB 10 54,
W EESE, TMNEHFHTIC. 1) BAHEEEEFE. 8) ASEKTREH:
FREE (24: 1) FE, BO 1044, 9) M2 DNAWAKMEHG EHE. AEHIT DN
Hy 44k Fo 7B IR .
3, DNA Wy bt o 8 UIE

BB 1) ¥ 1/10 4K 2mol /L BEBR4h Fu 2 {ﬁﬁx:fﬂxé 100% 7.8 fu Z] DNA 7,
WA, E20CHE 1 ARRERIR. 2) B 1008, 3) MORBHE Y 8.
4) R T0%4 788 500ul ZRI&ILIE, B Sk, 5) G ‘%itlﬂjzﬁm Z.B. Rl 500ul
HTBEREIE, BG5S 8. 6) MORERELLE, RAEERKKLEER
RACERA, ZATE 10-15 4, WEATILHEL. FEFEFERESAT
B, BUBBREHEME. 7) UMER TE BAKER DNA JIE. KERKIRGRAH
TR, FETFAEAR TE, BREZE DNA TR, & 1-5x 100 BTRBAAY
Fe 1ul,

UT# -3 FBEATUFAREF LN, SNTEERTE 14 PR,
8) ¥ RNA B A AwZ| DNA B #, ZREA 100ug/ml, 37°C {RIR 30 4k, 9) A
SDS FuE M K, ZREHH A 0.5%F 100ug/ml, 37°C 4£38 30 4. 10) F%4&
WOKR: &7 A8 (25 24 1) #RAME, BO 10 24, 11) AUBY
KA, AEERFHES: BRAE (24 1) THHE, B0 10 54, 12) MUH K
AA, Ar1/10 463 mol/L BBy A 2.5 kAR A B, BAE-20C 1 B, 13)
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B T0%ZBE 100% Bk iE, 2ATHR, EEY®, IBHEE 3-6 &K, 14)
PUTE Aggo F0 Aggo BLAR T DNA B9 SBE R £, 15) B RJB HHT-20°C,
FEJE 09 ) &

1) B 4x2 BREY RANHBRTLEEE (NC ), FHEEER LERFE ST
BRRS, F—HFH4EHRK NCE, WEEFENLRI By 2R A RE &4
WL AR

2) RBEMEEISHA, AFHEL EFEREFRT.

3) BF2 A 0. lmol/LNaOH, 1.5mol/LNaCl ¥4kt 5 44 (HK), BWTE
FREMA 0.5mol/L Tris-HCI (pH7.0), 3mol/LNaCl &gkt 5 o4 (K ), BE
+.
4) XFTEREST, NEHEHF, 60-80°CEHETH 2/,

B4 FR I
1) 3u 1Probe (0.10D/10u 1), Aw N 2 ulKinase ¥k, 8-10uCi y—**P-dATP+2U
Kinase, PAFPMinZEALAR 201,

2) 37C /i 2 /hEY,

3) Am /5 RARAG B B 45 R H (BPB),

4) i¥ Sephadex G-50 4%,

5) 4 “P-Probe W HHWES —% (T H Monitor Y ),

6)SH/E, WEL0-15%,

7)) RAABAENEXEREEE

8) & F G E TG B H BT 4 &1 **P-Probe (% % X iiF B y—"P~dATP ),

WHEE TERE T, A 3-10mg # 4R #& (10xDenhardt s; 6xSSC, 0. lmg/ml

CT DNA (/NABIRR DNA). ), HEFLOF, 68°C Xt 2 DH,

3
BHERRE £—A, WARETHES, HFHOE, 42°C KEFRIR.
PR
W 5RE PR
1) BUE B 23T HE.
2) 2xSSC, 0.1%SDS &, 40°C #% 15 2%k (2 %),
3) 0.1xSSC, 0.1%SDS =, 40°C # 15 204F (2 %),
4) 0.1xSSC, 0.1%SDS &, 55°C # 30 44k (23k), FEHET,
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T 28 G I
1) BUB B R HF B,
2) 2xSSC, 0.1%SDS ¥, 37°C 3% 15 404 (2 %K),
3) 0.1xSSC, 0.1%SDS &, 37°C #% 15 4048 (2 3K ).
4) 0.1xSSC, 0.1%SDS =, 40°C ¥ 15 4-%F (2 %), FilET.

X-HEE#:
~70°C, X8 B ¥ (JE R B ARE 22 20 BEAR 414 58 85 70 02 ).
LR

RAKBEERBERAEFMBTHRRESD, UWERANM RS RIS REEA
MERE; TRAGRERBEAGMHATHRRER, F4 1 ARREHAURER
HEETE MR AR HAREE. HWTARS | 2 ERINEK
Y EZRHREFAART N EEE KL,

LA 7 DNA Microarray

HEESHERAFEMESE (DNA Microarray) RE W ZEREBRE M AE H A
AMAEEFAHFFROTEA, CREHAENREERFBRAF . S0
FlEs . BERKL, K5 HTOEAN T B EHTREN LR Foo T, UL
KERE. BR. BRAERINANEENEN. KXANSEERTENFE DNA
ATFHEESHEARATHBER T AEDE;, FHRFRAL R REHEE 55
RMEERFRMAFER, RRNLW, wREEERRT. LK &S BRERY
A% F4f#, 7 &7 H DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997)Science278, 680-686. & Xk Helle, R. A., Schema, M., Chai, A., Shalom, D.,
(1997) PNAS 94:2150-2155.

(—) k&

AP A B2 cDNA F it 4000 & £ M H B F FIME 4 ¥ DNA, R @R KA M
ZHRER. BENoRAL PR #TFH. SUFET T~ HERELRE R
500ng/ul A4, J Cartesian 7500 &4 (M H £E Cartesian A8 & THEN
Fl, BE5EZENEEN 280un, HARENRFATKE. THB. ETEIX
BRAL AL ER, hBLE TR DNA B2 sl LRl &G . HARTEFREX
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M LR EZMRE, RELEANAFELAESRE:
1 BB IR A KA 4 /T

2 0. 2%SDS Bt 1 2-9F;

3 ddH,0 BFEFH K, TR 1 59%;

4, NaBH, 317 5 24,

5. 95°C K 2 44

6 0. 2%SDS #% 3% 1 44,

1 ddH,0 » ¥ % 9%

8 F, 15°C A T L&A

(=) HetRid

B33l AARBEAL 5V EEEAR (REIR BB ERK) T
# % mRNA, A Oligotex mRNA Midi Kit (§H QiaGen /%) #ifk mRNA, BT R %
XA B ¥ % R A Cy3dUTP (5-Amino-propargyl-2'—deoxyuridine 5 —triphate
coupled to Cy3 fluorescent dye, W@ Amersham Phamacia Biotech /A #) #Ril
AERAH LAY oRNA, B # KR HF Cy5dUTP (5—-Amino-propargyl-2-—deoxyuridine
S—triphate coupled to Cy5 fluorescent dye, W B Amersham Phamacia Biotech
AE RN AR EZA R (HETR B B ) oRNA, ZALERE LR, A
R B 5B R 7 %

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) &=

S REULRAALHNES 5 —RE Unilyb™ Hybridization
Solution (M B TeleChem A F) £#RBPHITHR 16 A, EBFAKAERHE (1x
SSC, 0. 2%SDS ) ¥ J& A ScanArray 3000 H# (M E £F General Scanning /A
8 ) #4Ta%, HHWERZA Inagene K (£E Biodiscovery 28 ) #ATHE
SNTAEE, BN R Cy3/CyS thik.

A EA R R AR (B AR B Mk ) 28 A RERE . PMA+#yEcv304 48
Hitk. LPS+#yBcv3044mfidkBIfE. E ¥ R4 MM1024NC, Fibroblast, &-KETF
RIB, 1024NT. JER B o K B F R 1013HT. B IR L ok Al 4 K B F 7| #, 1013HC.
BERCE Ak AN MRET. BALE S . BBtRE. AR, AREK. BE. BIE. Wk
B THRE. RIVE. REIVIACY/CySthELEHAE. (EH1) . pETR
AL TR ASZERE G 10f0 AS4E AR E | kA ERA L
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1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901

FoAl R

(1) ‘_ﬁ&/ﬁ% ‘%p:

(1) BHALM: ASIHEEREE 10K E &4 F 5|
(1ii) FF 5 % H: 9

(2)SEQ ID NO: 1¢41Z B.:
(i) F 5| 44
(A) K JE: 1660bp
B XA. BB
) i X4
MEHEH: &8
(i) F KA cDNA
(xi) F 5 #%3L: SEQ ID NO:1:
GAATGGGGGTCACTTCAAATTACAAGATTATGGGGACAACCCAATTAGGTAGGAAACATG
AAAAACCTTTGATATTTATAAAATCATTTTTACGTGCAAAATATAACCTTAATATTTGAA
GTGACCCCCATTCCCCAAAGCAATCAAACCGTCATGACTTTGCAATTTGGCACATCCTAG
CTTGTTAGAGGGCACTTCCGAAAAACACAGCCCTGACAGCAAAATAAAGGTCTGATATGT
TGGCCCCTTCTATGGAAACAACGCTGCCAAACCCTGCAGCAAAACCTGAAGTGTCTTCAT
GTGCATTCTCTGGCAGGCCACAGTCCTGAGCTTGTAAGATGGTGCAGCATGCAGACCAGA
CTTGTCCCCAAGGTCTCAGCGCTGCOGTCTCACTCCTCCCCTCATTTAAGAAGACTATCC
TTACCTTTTAGTTTCAGCAGTCCTCACCACCACCATATCCCCACTGCTGGCATGGCACAC
AGGTGTCCATTCAGATGAGAGTTGGGTCGCTGAGCATTGGTTACTCCTGCAGAGTGTAGT
CAGCACCCCATCCAACTGGCCCGAAAGCCCAGACCTGCAGCAGAACTCTCCAACTCTCTA
TCAGCTTTCAGGGTTTTCTCTCCTGCGAAGGGTCTAAAATCAGCTTGTCAGATTCTTCTT
ACAGAGAGTATCCAATCGGTATTGGTGGAGCGGCTCCCTATTTATACAATAGGAAGCATG
GGTGCTTAGAAAGTTTATTTCAGGAGGAAAATGGGTTCACACAAAAAGCAAACTACATTC
TGATCTGCTCAGGCAGAAGCTTGCCTTTGAACTGGAAGATGTTCGGATGAGCAGGCAAAG
CTTAGACTTTGGAGTCAGGTTTGTGTTCACAATCCAGCCCTGCTGGCTACTAACTAACTG
GCAGACCTTAGGCAAAGCATGCAATCGCTCTGAATGGCAGTTTCCTCATTTTTAAACAGG

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

16
31
46
61
76

GATAATAAAACTAATATTGCAGGGGAGTTACAGGGTTAAATAAGATCCTGTGTGTAACCC
CAAGCATTGGATGACTCATAGAATGGCCTTTTTTGTCAGCATAATCGTCATCATTATTTA
GATACTTTCTTCCTTCACTCACCCAGCAGGTCAGTTTTCTGTGCAAACAAACCTGTTTAG
GATTCTTCCAAATGTTCTTCCTGGGGTCTTTGATATTTGTTTGTTACATCCTGCTGAAGT
TCGACTGTGTTTTTATTTTTTCATCCAACTTCCATTTTTCACTTTTTACATGATTACTCA
ATCCTTGGGGCTGTCCATGTCATCTCTTAGATTTCTTAAAAGACATTTTAATGTATGGTT
AGGTTTTATATTTTTATTTTTTAAAAAAGAAATAGTCAGTGTTTTCCTCCTTTCAACCGA
GACTATTTCTGGATTGTGTGCTCCTCGTCAGTTGACTTGTTTTGCACACTTTTCTTTACT
TCATGTCCCCATCAACAACCGTCCTGCTCCCCACCTCCCCCAGGAAATAAGGGGCCTGCT
CCTCTCCCTACTGTGACCCTGGAGGCTCTTAAGATGATGATGGTTTTTTTTATTGGGCTG
AGTTCACGAATTAGGGGCAGGAGCTGGAAGTCGCCCTAGGAACACCAGATTTCCTGGTTC
TGTTCAAGTTGGCATTTCTTGTTTGGAATAAACTATTTCT

(3)SEQ ID NO: 28913 &.:
(i) 7 5| AL -
W) K FE: 8 E LR
B) XA 1%
D) A EH: &%
D) FXRAE: FHK
(xi) £ 7| #K: SEQ ID NO: 2:

Met
Leu
Phe
Ile
Phe

Leu

Ile
Lys
Lys
Ser
Ser

Pro

Thr
Arg
Lys
Gly
Leu

Gln

Gln
His
Glu
Leu
Leu

Glu

Ser
Phe
Ile
Cys
His
lle

(4)SEQ ID NO: 38442 &

(1) FF 3| 434

Leu
Asn
Val
Ala
Val
Arg

Gly
Val
Ser
Pro
Pro

Gly

Leu
Trp
Val
Arg
Ile

Leu

Ser
Leu
Phe
Gln
Asn

Leu

Met
Gly
Leu
Leu
Asn

Leu

Ser
Phe
Leu
Thr
Arg

Ser

Ser
Ile
Ser
Cys
Pro

Leu

Leu
Phe
Thr
Phe
Ala

Leu

Arg
Leu
Glu
Ala

Pro

32

Phe
Phe
Thr
His
His
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AWK FE: 245
(B)RKAE: H#
(C) M. B4
M I &%
D) A2TXA: EHFR
(xi) 5| # R : SEQ ID NO: 3:
GAATGGGGGTCACTTCAAATTACA

(5)SBQ ID NO: 4891 &
(1) FF 55 AE
AW KFE: 2482
B) £XH: ¥
C) #M: $4
D) mAr M. &k
GDATFEAY. BHHR
(xi) F 7|4k SEQ ID NO: 4;
AGAAATAGTTTATTCCAAACAAGA

(6)SEQ ID NO: Sey4z &
(i) /F 5| 4% 4E
WEE: IFE
B XA ¥#&
C)aEME: B4
D) | EH: &%
IDA2TXR:. EHH®
(xi) F 5| #3£: SEQ ID NO : 5:
CCCCATATGATGATTACTCAATCCTTGGGGCTG

(7)SEQ ID NO: 6Hy1E B
(1) JF 5| #54iE
A KFE: 33|

33

24

24

33
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®) %A ¥®

(OF:: 3 SR X

D | &M
D 4oFHE: BEHEFR

(xi) 5| #i£: SEQ ID NO : 6:

CATGGATCCTCACAGTAGGGAGAGGAGCAGGCC

(8) SEQ ID NO: 7Hyf5 &.:
(1) JF 71 454 -
WEKE: ISHNEHS
(B) XA . HHE®
D EHE: &%
(iD)aFEAE: ZHK
(x1) JF 5|3k SEQ ID NO: 7:

Met-Tle-Thr-Gln-Ser-Leu-Gly-Leu—-Ser—-Met-Ser—-Ser—-Leu-Arg—Phe

(9)SEQ ID NO: 8451Z &
(1) ¥ 5l %A
AWk E: 41w\
B)XA: ¥R
C M. &
D) wmI&H: 4k
G ATFEA: EEHR

(xi) FF# #3£: SEQ ID NO : §:
TGATTACTCAATCCTTGGGGCTGTCCATGTCATCTCTTAGA

(10) SEQ ID NO: 91z &
(1) F 5| 434E
DKE: @&
B XA B#H
O #H: 24
D) fm4h &t Stk

33

15

41

34



GDATFRE: ELER
(xi) F###: SEQ ID NO : 9:
TGATTACTCAATCCTTGGGGCTGTCCATGTCATCTCTTAGA

41
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