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1. —RoBENER - ABE Y —1—13, HBAEETERLEH: SEQ ID
NO: 2 FR RN A B F SN S K. N EE M EMRT R, XU RTAED. |
2. WA ERI1FTANZIK, EHMEETHRERK. ROUHRTLEHHAER
FH EAL5 SEQ ID NO: 2 i m My B AR F 7| = 95%A748 [ .
3. A ER2HIIRANEI, HSMEETEESRA SEQ ID NO: 2 i iy &%
BTy JK.
4, — MR TNEHRER, HHFMETHRAZEH RSB E TH P —H:

(a) 4 ELA SEQ ID NO:2 i A A ABRFIMNERBE KT R, XU, T4

MW &R,

(b) 5% BE® (a) EANEZHEF®,; =

(c) 5 (a) & (b)) HED TORHEEIHUNZHFR.
5. WHRAERITRANZEER, HHAETHRA IR ERE 4T A H SEQ

ID NO: 2 Fh R BEARFFIHE B HR.

6. A A ERIFANEZHER, HBMEETHA LSBT R F 5428 H SEQID
NO: 1 e 719-1069 {89/ 5= SEQ ID NO:1 s 1-2243 Lty F 7.
7. —MEEHNFL:BUETRNELAER, AR EETERBRFER 4-6 P
—BAERFREZHIRER L. FEIAZEEREABR AN ENAAELH &K,
8. —MEEFNFELBERABEIBMAE IR, HBEETERLE T T3
— F 7 4

@ ABRPERTHANELAREE LR ENFTFEHM, K

(b)) ARFER 46 PHAE—BRAERFTREZBERBARLTHEFLIRR.
9. —FEHABMENMHELE—1—13FHNEROINEST =, HBEETEH
Ry ERE:

(a) EREZALE LD —1—13F4T, ERARAER LB ITREA
w X,

(b) ANREFRBDFoBEERAABE LY ALB—1—13 FHNZ K.
10, —Free5FRESHHE HBEETHAFRREGES AR L LEE—1
—13 F R E e s g,
11, —XBHURAYSREEREANLEY, HESEETEMR2HEN. R
HERMHABE AT 113 0EEALEY.
12, WARFER 11 ikt t, XBMEAETERSEQ ID NO: 1 FiFxWF B #
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BRFFRBERBEARFF.

13, —MRAEKXK 1 RGO EA, LS EETFHRAEHA THAY AR
AL LB —1—13 KA. RS ERBFE.

4, —HBEUNERMER 1-3FWE—BRANERFAR L R RHRFEBRIRK DR
MH T, ARAEETHAFELNGRE RN EXZXE, XHLAFTR SR FENE,
REBRNUNEI B ERPIRETREREAEBERERNRENEER T R,

15, mAAHMER I-3FHNHE—RANERFRERGEA, EBEETFEHATH
HABA A E A 113 . BFA, BFHRAKWHA; HFHFK
HEHEEEE.

16, RAER4-6 P WE—RMNERANERY>TFHER, H&SEETEHE
AT MR TR ERE, REFAFHATREXRE, XA THELFEY
BT,

17, WP ER1-6 X 11 FHE-BHNERFRNER. FHEBRtbeME
RA, HBEETRFIERZRK. 2HREBRIAREBY. BIR . FHA0EA
UELAERANESHF LTEZTHEELAREA DT RBTE ARAL Y g
—1—13 REMHHERFHEWAEY.

18, A EKR1-6 R 11 FHHE— WA ERITRNEIR. FHEBRIREWH R
B, BHREETRAFRRSZRK. 2UTBRICEDHER THITOoBHENE, K
B, HIVR Rtk RBMmERRENTH.
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A B

—HFHER—— ABELDE 113 MEEBIB SR ZHER

FEARBTEWEARGR, REHR, RXAHRT - RFHEFR——AE
Fp B —1—13, URGDUEFRNZBHERFF. ARXARZH RIS B
B E RSB & TR AL

EELBBRALAIRE, 2 FEFEAAATTH A M RHEA LD E BEN
A, BHEMESAH - NERNSETFHENRRHEARE. EALBEIZRER
BEAMANER, HESHRAMHREAXTIE BT S5%KEMN Haber—Veiss K
R R ey A B ("OH. sup. . rect-solid. "R EAAMRRNH K TH
R E., RNMEXATES, DAL RBEREX, ATTREERIE R TERE.
MENYEEETEHBEAL WS (SOD) &P, SODELBA BN
REAE. R HLsi P A =M FTE M SODs Kik: M SOD (R/HEE)
FHk, SOD1 Fik; Lk sOD, /48 &Kk, LAKHMSMA/ 4 SOD (EC-S0D) .
EEIL Sy, SOD-1 B4AL4E /4% SOD a9 & B, SOD-2 R4&AG 4 /% SOD vy X,
7 SOD-3 & 4w 4% EC-SOD #y AL X .

FW/4ESODRE -—MER-_BAFS, ATFTRXEALSBEST, EHERALYE
HERZMAILTFE. EFETFHAAKREE, REANFENSOD., EREEER
MU KRB SEEGHE/4ESD. FRFIL S S0D-1 HENEALEXLZHEL
SERABELSMNYE LREERKEY Bannister et al., CRC Critical Reviews in
Biochemistry, 22(2): 111-180, 1987, incorporated herein by reference. ).
NG /4 SOD A Bk T AA 153 MNAXS, BT 21 5 REMK 21922 KR
WyddE B E 44 (Tan et al., J. Exp. Med., 137: 317-330, 1973.). H&
WYy SHEHbeta KESEH, EAEARFANITEMMU N353 E — K1y alpha
BPAT R XK, C-MBE — B A M alpha/beta FHFF. A SOD1 H K %k 25|
HEEMINBSEMPENE (Lou Gehrig’s 5K JH, FALS) .

SUEHEETEENZMLURTFSEARKERAP, Almd R, LXHUK
B, HAREZERS, FREEEL MARKRURTESRER. B
MEFANGERSGD/ER, XEURSEERGHTERRER LRRIW
WmAAE. M/ SOD EUMAER LT ANEEMNEERE (ALS) , MEKK
W, TEEEKAOMURBPESEEMA.
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BAREEEHGSMER, Rk, $4. WA, BE. F. k. FRER.
FF. PMA+EYy Ecv304 40Jfi#k. PMA - B9 Ecv304 ZBfitk. K ULME LO2 40fEtk. &
B 1 /NBTAY LO2 MMk, ARAIE 6 R LO2 AR TR . &, W . MR
BE. Ba/NBR. BaKMm. FaBIBR. BEAL. RGRT. RV, BeME. M. AR ULRAER
b, KEANLBRMRREE AEE i —1 kX HEYEMN Hik=
Fhet TR EM. KREEFSE N AR B LB —-1—-13,

HFw P RABBA YA -1— 13RO ERA YRS BRAORERRES
HAEEYR+REEHA, THHECXBAYIBRPHFI R AENEE, EWMA
G - EEBEEARAELA S 5 b BHASA DL E-1—13F8, 5
EEFnfHEaNEALRFR. FAHA LAY AE1— 13 EFARKLSEERND
ELAHRATEIEUEREMER RS THEARE T Aa, XHEGTHN
RFEFE IR EM/RBITHNER, B BHLAELDDNEEEEEN.

AERH— AN EHWERESFHOFNEIR—— AEA DB AH—1—-13 B
BEEABE. X0 FTEY.

AERVHRE - NEWRRBRLGESIHRNSIHTR.

KEHHE - NEHERBEEARSGAMEA LR AR 1—13HZHTR
th & 4 K.

AEVHE - ANEHELRLARDALA LY RABE 1 — 13N SZHER
WA E TRAE X MM |

AEWHE N EHHEREEXABE L WHABE—1—13 87 %.

AEHNE - NERERGHAREANSR —— AEA LR —1—13
I N

AEHWHE - NMEHERBETHAREASF R —— ABA B ABE—1—13
RS, HHA. BEHR. WHEA.

AEVWE - NN RELWRITSABA B —1—13 2 HEX
B IR AR B9 O 3E .

AEEH R —HOBHEK, HERREARY, ©&E: EF SEQ ID No. 2
EEABmFEF LK. RERTHEME. £MFHNERTEY. BEM, TFK
£ HL# SEQ ID NO: 2 HEMFFIH % K.

AKEREABE - RABHLIBER, TLSHY TAN - REFRTFIIRR
AR
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(a) a5 LA SBQ ID No. 2B XBMFFNE RN F L H8;

OEEZE:A TOEEN:EZ $:3. &

DE@BEONEBERFFIEFEDTNER N FHEFR.

Elidh, ZIHERAOFAERE THW—F: () ZAF SEQ ID NO: 1
719-1069 {X B9 /£ #; F2(b) B A SEQ ID NO: 1 o 1-2243 {L 8y /¥ 5.

AEARHIF R —REAALASBERGBE, BIARRLAREK —FHH
ZEAREIENNFE T AR, AE#HL. EEREPVE IR, —HaOERE
FFRFETHARAAERREFRNEERLAEZ KT %,

AEHAXSR—MEESRKKASRKERES S HHE.

AEHAARH R —MFREY. 305, BB WEALE LD boE—1—13
EUdtemibewmiyiE, RABARAKLANEIR. RRAEY RAZH Ik
BHiLewm. | -

KEHAEH K —MES U5 ABA Lt —1—13 EaRr¥REEx
BEBRIER D REN T, REANADHR TR ERR A KL LIUEHRFT
P RE, REENEERFRLAS KN ERAEYEHE.

EEROFR—FEpAsY, EEAEREVLRALERD. BER. H5H
FRME A UK S T HEE.

EERARBRAKAN ZRA/R RIS &R T 67 IE %0 A0EHE
JE(ALS) . WAZRKRE. BREERKRALE. B4 F. RiE. EAMNE. XFE
HiE. B ER, HVERERETH TFTAEA DRI 113 REREHR
Bl Rk R B i Al k. |

KEPHHAETHTEHFRAIBHERALAT, AARAFHEAFARARTEERT R
;N

ARFBRRANEXRFFEAGTHARERERIAUAALTHS X

“HBRFF” RHELER. BERRLIBHFRIAR BRBL, 0T UH
A A A R HDNARRNA, AT LR EE R RN, RRAXERR X, X
ke, RiE “QABFF” BRHEEK. K. FRIXFARAFHRIAFBRIL.
UALRFRH “BERFI” BR-—FARAREENFERS THAERTFT I W,
XM AR B BRUR TRAFHEAERFAMBYEHAREARSTHX

MEEHRARAER.
FURKEHER “KE" RH—HAA ARSI ARRREFRAEN

.._3_....
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BEARFARKDENSHERFI . FRALTAEARRFARBERS 5

PRAEMEBHFRNGL. BARSSR. Z4ETREE “R¥H” KX, AP &H
WEFHRAASREAXBRHXUNNEHRAELFER, vARAREHRAEAR.
FHRLTRAEERTHERE, vHAERAREHRTAR.

“Gek” REEEERFFRBZERFAF NS NAEBEIBTRAR
%.

“ENT B R REEEAEBRFISBERFIIFHREFRERRFEN
AT, —ARENMAEBRBRUTFRAYm. B RHEBTFANEERIEHS
Bk RS NARARKIM TR,

“AYiEN” RIEAFRALTHEN. ARRAHLFHRGETR. XU,
RiE “REFFH” ZHXAYW. EANREREFARRAABRESENI PR A

B RHEREREURERREGEE ST,

“WHH” REYEABE DB A 113440, — NI RZEFAR
REANTAF ZEORBESNLT. MANTUREFAR. R, HALEH
REARETLESARA DB LE—1-1385F.

“HEHA” R WEH BELUEABA OB ALE—1-138&6H, —FHT
HEARATABE UMD LB 11— 13N ENFEURERFERNDT. #H
FAMEBTULEEAR. B8, FACEWREMECTESABRAMIEK
.8 —1—138 2 F.

ﬁ%”%%Aﬂﬁ%%&ﬂﬁ—hﬂ%wﬁki&I BEEFORESEN
FEREME. EEHUENRTERARA DB AR —1—BNEALEENFY
. R R R AE.

"RE LA REEARA LT ERAGHEXAREETE. BX. %%iﬁb%ﬁ
KB NBEARAR RARENE G RANBE AL AR A AH—1—13. EX
Lot AR B —1—13 EERREYRARRBERE LR AW EF,
AABEA B AL —1—13 £ Ry S ¥ R AR BT 547

“HI M K CHAN RYEAFWEREMERAGHTEAIHRERTE S
BHEBREIRES. #lw, FF “C-T-G-A" THEIIWFF “6-A-CT” K&, W
AEBESTZENENTURR,NRATY. UREZMNENBEATER
BEEPTHNBRRRBEAAER .

“FEM” BREINEE, TURRLRABRRKRZLERE. “BHFHE £
F—REHEINFF, RELTHLNHELEANFI S BEROAR. K

_4_..
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R WA TR AR M A T HATR X (Southern I,

NorthernEp 5% ) £ M. RALEHEWFARLAXFH TR FPME T2 HR
WERSRFRENmEERERBRNAGTHES. BHRFBRHERIR
B EFHELFERRELE S, BASBEBERKNAGERRAFRENE
SEHEFEREREREEAR.

“HEBTLOR” EHEFHREIHAAERRERF A LB FHIHEHM
BWESE, TRETFHFENEZHREME 2%, il IMEGALIGNTE F (Lasergene
software package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNAZ ¥ W[ R E T [F]
B sk mClustersk bW MK £ M F 5| (Higgins, D.  G. Fu P.M. Sharp (1988)
Gene 73:237-244). Clusters ¥ it4s 2 By 4 W 2t 2 (6] &9 BE 3 3 & 41)F 50 4 5| &
B, REHEFURARBEALTR. BANAEERFF/FFIAfFFIBZE AR
MEHSE BT RIHH:

FFRAL 5B [ VG W Y 3R A 3

100

FHANBRER —FRAAFERAER —FFBY MRAEHK

W LB ClustersE R A AR E m#g F s mJotun Hein MEHBRF I X
&) A8 Bl M B 4 & (Hein J., (1990) Methods in emzumology 183: 625-645) .

‘i BRHREARFAZEAHF M LRENETEEAERARXARRARRK
FHBRKNEE. FTRIFUERRNEERFAY, FAEMWEERTRERL
BBAALAR, $THATNAESRTAENARAMMAR: AATHFEFLH
EHAHANEARNEEARTAEREAR. PEARMHEAR; HARPEAR;
XRABGHEOA AR, 28R FAR, XFHARTBRAR.

B X" BEEJHENDNARRNMFF EIHBEERFT. “RXHE” 2#E5
“H X MR

“HTE M RIHFPR B L BBy L EEH. IR FEHEPTURA
Ak, BRERAEHRART. EBATAYTREBEERRS THEIELNFR

8 £ K |
itk BIEBRWAEITRREHK K, v Fa. Fav), KFv, LR E

_5_._
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e ABRAY B 1130 HR R E K.

ALK REERELEGEBRNAERFINBRABREXBIARGKEN
ML, B0 5 8 IR 46 5 E LR

“HBET —EHERRAERERGTE (A, EREKTENRBHX
REP) ZFHBH. v, " MIRFEHFIHUEFRREIRFETEANDITHR
RAAH S E LR, CARNEIEFRIASIKRA - LR EERAET F2H
HEHRRAFRESEN., ARG BFRTREE &N —Wa, TR
BYLZBERAEIREE Lot —82. BRARERAGWTRERARE
kg, ENmRRLEN.

WARRAHFA, “HEH” RHEVRARELTREFTIEFRER (WREXAK
W, BEHMBMEXRTE) . wAKERANRARITHZ REFRD
ERERAHEALY, ERABENEREFRASROAXRBARSPRFEN]
fo o B h o FF, WA WLELEy.

WA, “ABHABAHHLE 113" REABA LB LE
-3 EREFARAEHMANRTEL. BE. BRIXEWR. KK
WEARARGAFENEGRELERGMAZR LB —1—13, EXE
M ERAERARERA R LA 8 —WEF. ABA LR AH—
1—13 % Fhoy 45 B ok R B R BUF 5 2047

AEARGBET —HFNER—— AEA L AH—1—13, FHKR LT BhSEQ
ID NO: 2ff Ty BEBMFFIARN. REANSKRTURELAZIK. RBEK. &
KEK, HAELASIK. REPHEKTURRRENNG Y, RELF SR
M, SEFAEAFRMEERELEE Glm, FW. B8, HEHEL. RafoR
AShamp) e g, RBEALFFERANEL, FRANS KT R EEL
B, RTLEEERAN. REHNSRETLERTQERGN T RARRE.

AEWAAEABALY R —1—13 WK B FTEHEMS. DEK
BB, RIE CHB” . “HT4H” f X0 RHERERFRLZAGAAL
AU BE B —1— 13 AN AR RRBERNS K. REXASKOF B, T
AR AT RE: (1) XBE—M, P ARENEERAEYRTRF
RYEAEHRAE (HAWERTEEARARL) A, FERRNWAERTUREL
TUFEHRESDTEBE; B4 (11) ZHFE—FH, P ARSI EERRK
EEWEARFRRETEARKRLARARE; H# (111) IHF—#, XPER

_6._
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SHER —Fhom (hmELLIREFNOLEY, GIORZL-8B) B4 R
F(IV)XHE—F, RPN EXRFIRAIARBERTH RN L RFF (W
HEFRARFEARARGACEERAFFIREAREFF ) BdAIHHR,
XARMAE. 0ATA MM RUMB AN ELAFERRARNDREEZA.

AEHERTHOENER (2ER) , A HKRDELA SEQ ID N0: 2 &
EBMFFNS RN L BEREAR. KRN FRFFEHE SEQ ID NO: 1 Wi
HMFEF. KEVHIBEHEMARB AL cDNA XEFZRN., ERAEW
EHEBMFET LKA 2243 Ak, HIFHKIEE 719-1069 A T 116 NAXER.
ﬁﬁ%@ﬁ%ﬁiﬁ%ﬁﬁ%,%?ﬁskﬁﬁw%ﬁﬁﬁ—lﬁwww%ﬁ |
B, HREHZAMBEAHEAE —1—13 EHFABA LD EE—1 BEleh
gt

AEVHSBEBRTURDNABARE RNAB R, DNAB A cDNA. £ H
41 DNA S A T4 Fi iy DNA, DNA [ DR S 4d eyt B W4k dh. DNA T LR KA H R
k@, BERBLKNFHBXFF T LLE SEQ ID NO: 1 Fi 77 89 4 & K+ 5|
AR FEMHGTRE. DXRRAFA, “MHNEREK EXEXATEHRRD
B A SEQ ID NO: 2 W EHE KR £ K, {85 SEQ ID NO: 1 Fi R 9 R X JF 5 #1 = 7
by A% 9 JF 5 .

255 SEQ ID NO: 2 WA M Z KAV S M B MAEH: RARR S KARDFH;

BBRE RS RDFF LM R TT; BB S RN KET S (Fr

G ) R EMEFH. | |

RiE “BEEKRNIBER” EHAELHBRERNEZBERPECER IR
Hfu/RERGFINZEETR.

AEHAES R ERBREBBRAEREK, RESHSRALAAMEANEAER
Bt L RSN, X hified. REBTFROERETURRIRKRK
AMERTRASERARZANERK. XEUFBRTRECERRERK. &
R RAREANTRE. RGBS od, SHERERE - SHETRAFHRY
X, THTHBE - AREABEHRAOBA. SAREN, EFL2AERERERLSR
Wy £ R e Tt

AEHASREULFBRGFANRXAEHFHR (FAFANZIERAED
50%, (EEEA T0%NAREM) . REARNSRESBEASETERARANRRS
BEBRTRAXWERER., BEEAZHAP, “FHEEE 2#H: (D) EHEETE
AR R A X vk, 4w 0.2xSSC, 0.1%SDS, 607C; K () # X wmA X

_7_
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MR, fm 50%(v/v) HELRE, 0. 1% 4 fi/0. 1%Ficoll, 42C%; H Q)REWE
AFFZEEEREE L 95U L, EFR %N M A KA, FH, TH
X EB RTINS RS SEQ ID NO: 2 i T ERRS RAMF N AN F Ik
Fo vE .

ARVUARSEEULFHRAFPIRAXIHBBRA B, WREHHA, B8R
FEB"WEEZEI S 10AMABER, BRIFRED 2030 M EHB,, EFRED 50-
60 M HM, REFEED 0AMAMTRUL. BBRABROUTHTFTHERNT M
A GoPCR) AR/ R BERDGABEMY B AR 1138 FHFR.

KRV S RSB ERERUDH Y RRM, BB ELR.

AEANHBB AR LI LB 113 WERHEBERFFIA SN
HRE, i, AABRENAXBERIELIRTR. ILFRAFEELAR
Fr DAHFA G REER cONA XERXUMABEABRNSZEHERFF, 2 RE
TEMTEBEUA L AALFALEHBEN TR IHERR R,

AEZHDNA KBS b e A T 77 3K 1) AEE A DNA 2% X & DNA
B 5l 2) {34 8% DNA 5 LLIK 1R B iR £ Jik o I 4% DNA,

FHRBEBN T RS, HEEELDNARTEA. DNAFFIHEEAMFSRE
GURFNYE. BRYRFGFEE cDNA F I 8. 205 XMy cDNA &Y
BB EE AT RRZ LR G HESES S nRNA ST HH K, BRI E
B4k cDNA C/E. RIMmRNA By F B A S MR BWHA, KA L TAH L&E
345 (Qiagene) . T2 cDNA UK b 2 i % 9 7 i (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) . & V[ 48 3| 77 Jk {3 5. &9 cDNA X%, #m Clontech A& By A cDNA XE, %
GAFERARAMAMBEAR, HERI N REZWhEITE.

TR EHL T FEMIX M cDNA X E P AR AN EE. XEFELEELR
F): (1)DNA-DNA 3 DNA-RNA Z¢%5; (D FREEE e HARFE R GOMEA
BELWE 113 WEFTRNAT;, OBIREFEARAKNETEYFE
M, RRMEEXANEES . LRFETER, WTEHFEREGNA.

EEMFEF, RIFANEHRSARAGFBEFRANET —HIE
B, HEEZD OABER, BREEZED 0ARER, EFREED SOMEH
B, BIFEED 100 TR, b, BANKERYEE 2000 MEHFRZA,
BEW A 1000 A BN, KAKAGR4BERELRLANEEFFIRER
B AL AR DNA R, REWHEEKRERE A BYRTURAERS.

_8_
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DNA AT OO AR I T A B R &, RAFREE Criit AR &.

EE@OMFEd, 2UABELHSELE 13 XERIAEFASHWTH
% P AR 0 Western B vk, BOSH S LR, BEEX & R M3 (BLISA) .

i B} PCR £ A 43 DNA/RNA &Y% 7% (Saiki, et al. Science
1985;230: 1350-1354) WA LA FTRARK AN EE. 452 RAE N E PR
A Wy cDNA BY, ¥T 4%k {# B RACE 7 (RACE — cDNA K ¥tk 3 3%), F-F PCR &Y
Bl T RBRAXHATFN AL ANSBFRFIELE S HBR, HFTHERAT
kA . TR WML F 5 Al I R B W vk 3 fo S {33 B DNA/RNA R BR.

w FBREDHARANEE, REAEMHDNMABREHIBERFFTAE
4 5 o BB A 4% Z0F 3 (Sanger et al. PNAS, 1977, 74: 5463-5467) R %E.
XELBERFARNELTARFTLMNFRAAESE. HTREBL KN cDNAFF, R
FEREH#IT, ANEENEENFLEL cDNAFF|, FREPERLKHN cDNAF
5.

KEPLSRBEALAHEZHFRGER, UEAARXKANREKREREA
AMENHBENIE 113 RBFINEXFAIRFENFEIAN, UKEELAH
ARFEERRARRZ KB F %,

AEWH P, BREALELHEALB 113 EBFRFATENKET,
UHESHAZAF RS BHRNELRE. RiE B HRRBPHEE
k. A, BEBRE. R EKRFS. B AEREORAE. EHX
FERETRGE. EXALNTEANEREHEETRT: EAFPREAGET T7
J2 & F oy % vk &1k (Rosenberg, et al. Gene, 1987, 56:125); #E'HA WA
3% 3k # pMSXND ik # 1K (Lee and Nathans, J Bio Chem. 263: 3521, 1988) Fu
ERbAB P RANEBETFARASOEE. 82, RERAFIRALHIR
X, EAREAEENTURA THAEEARARK. RERAN—IMEXRER

BESAEAHREE. BHT. HFILEAALETRETH.

FFHGBEAAR BB FEEA THESRGALA LB AB 113
t DNA F Bl fu b & eyt /BB T e REHK. XBEFEQERIEL DNA
HA. DNASREAR. AN EHE A% (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). F§

R DNA BRI THAREE N RABRKPNELBH T L, UHFRNA SR, X
WEHFHREEAFH: ABTES lacR trp BT AEFERANPLES

Fo B B TALHE OMV S BB NS 2T, NSV R R 5 3 F . T AW SV40

_9_
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BHF. EEFHENLRs e S THMNAA AR AR EZ S
MEEXBEETRANEDF. REABATAEHERLEAVHUBERES L AL
FAELTFE. ERAPEINNBTAANLEAET SR AR PR EREDY
B, WEBFEDNMERANMAERART, BEAALH 10 2 300 MExt, A
FREFFUNBEAENE R, TENA FRIBALE RS S B - 100 5] 270
AWENHSVAOM BT, AEGRLEARP NN EENEBTFURBRRFHEE
T%.

WA, REAEARAHMAES - ARENLENFIEER, URBATREH
fhE T M ERANR, PEBAREFRAN —STREER. FEEREN
EERE%AEE GFP), RATABHENEIRERATHFERRAESF.

AR —BBERARBFE M ARE L HRE/EFREETHE (BT
F. HETE) P FILER.

AEWHE, BEUABALAIEALHE - 1—13HZBTRISH LI HETRY
FAEATHEAR LR ATION, UHRSFZ LSBT BRI EARENEAT
BAoETaE. RiE “BFXmp” WENSK, vadan KRR EFETAEN,
BN, REESEMER, wElS e, RERGATFHE: KBFHE,
HEYE, b vEHENTRYE,; AV ARoBE, ek, RhHi
to e S2 & SF9; FHMMELiw CHO. COS 2 Bowes B I i,

FAAREFRARYDNAFFRSAFTRDN FRNELA LA LALE T ARTA
AFBEAARBBAERERBIT. UHFEAENAY D ABAEN, BRK
DNA YR ZAMM T ERKE KB RIK, A CaClLAE, AN REXH
WA R, Tt ANE A MeCl,. WwRTE, #H4b T A E FIH EHAT.
UEERAMAEY, THA T DNA SR BREATRE, RAEAN
WA WERER. REIL. BRAEEE%.

BEEHHEADNARAR, AAXRKVNEBFRFITARRARETE
g ABEAL Y LB —1—13(Science, 1984; 224: 1431). — R HAHUT
B

. AAXRPHEBHBA ARE LB AE—1—13HEHHER FEHEXREK,
HACHZLI B RN EARABERACARL IS EN T LA,

Q). EEENEREPEFFEIANR;

). AiEFESRERTIE. TR,

ES®E (2) %, REFAGWEZHR, ERPFAGEFRETHE S MY
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MIEHE, EETHFIAREAKGAGETRITESR. SFZTAREKIEINS
MEEE, AEEWTE BERRBMF¥FR)BILENED T, HERRE
I — Bow e .

AL (3)F, BEHELRTEMTHARN. REHBB ExE, Rop w3
mppst. WREFE, THAXSEY. L¥APLEEHEERIEMNIBTTELSE
FhEANES, XATFRAAAIRAR RN, BEFZLEA}IF
BRF: BAWASLE. BONENCE @ErE . B0, BEHE. BFKR
L. BES. TR GERIE) . EHEN. BFXHEN. BRAME
# (HPLO) o AR A REN AR R X LT EWE S,

AL S UL RAZ S KA RSO . Eh R A e R T B TR AT
Glin, THRITBEME. B EBGRSE. KB, AX5E. HIVERMAER
3

EALBRLGHTEY, PFABEAIATTRAMS HMEA LD E bk
o, BENAME HESKEEY, DNAURERE, ATREAWIERTE
M. ALY BB (SOD) THABALHELALALE, BAFELEA LY E
HEMREAEA. AELF YR, SOD-1 2EA4E /4 SOD WERE, X FRHAL
mEEk, RAEA LA mERLAS TR, BRB N EE M SOD. A SODI
EEG AL RRERNERENRENT,

EEEWEMURESARFERS, bR, a4, #TELEHR.
HRRERTL. WARER. URTERSEN, YRAEEHFRH /K.
B, REARARGEHE, U@ EEa mEn=4. /4 S0D
ERWEEELEENELENEENE (ALS) , WAKER. MWERKANLE
LREE SRR,

ABPH SR RA S AR B -1 WA B, AEAAN
B S, CEERTELARLEE LA IRLE, BELAA LD EE
RWREEA, HTFRE. AG. BN, SEERGNSERNEE. XX
ARUBEYE TRV A EHE EFEEEL, FEEREXNER.

BT L, A B AME Y AL —1—13 R R E A A AR
AEEMEEMAEENE (ALS) . WARKER. BREKADE. B8FF. X
. AMNE. REEAE. SEBER, XBRFAEETRT:

K. BUESHMIFR, SYH, Mk, BEEX, BHEX BEHS
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R, WM WX, SHK, WAL, RREAEEL, FHE, TEHKX,
B0 R REE

EFMERWME: B, FOW, FR. REE, LU, B0, KEE,
EAREAE, FENE, ENEME, EERE. RRAEKE. 2HE, FEE
M, OBRE. TEE, TENES, S WRNE. BEE. BB, EM
J&

REERANIE: ERMRS, BE, Bk, BbkotmkSs, FERRHR,
WAEHRE, AREBFA, WERTRE WRATRE, HK. BHRAAX
FARMER, BEXYRTFRMEAR, £4RMGBR, EXFERME, %
RERZHE -

RENER: RANORRE, XAREAYR, XA¥EW, IR, B
RMgk, REBOMNK, BEEF, EENEY. BR-BNEEE, FRHX
bR, EAMBREEMAEGER, REEAERGBEEGE

AEP AR EABE AT —1—13 R RH I A E LN, BABR

%

AEVHEF KUK LS RO BEHF . B R fod R TEEA TRRIBT,
Bltn, FRFTEMEFRALENEEMNREET (ALS) . WAKRKH. ERE
AN, ShE. RE. AMME. KEELE. ARMEAR, XoLR&E,
o AR AR

AL HBEETHALGHULETRE @A) REE GFHRAD ARALYA
WALEE—1—13 R BT k. W FIRE AR L1113 RBak
WAk, WRANEL BT S Al EEEAXNEALEBIE.
G, BREGWNEET, BRI hEmR L AZALY AT 1131
W R 5 AL A BB EE—1—13 — k. RENLHHRFAESE
AR B A RE T

ALY AL B — 1 — 13 MR HLR A 3 R itk . e, SRR
Mo kg, ABELWE AR —1—13 WRFARTUE ARA Y]
3 EAAMBRETIE, RENHTSIRNTL, REHFUSRAERIAES
FZERT R RIEEW L. |

EfEEEN BN, TURABA LB AE 113 uNEY
SF R, R A A R AR R B —1—13 o R AR A AR

17
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AHEHAERRENSYETEERAN. ALRBELEWOEBEN X, TUFRL
HREBHAANEAY TG AP oXUD. B5EABRAWRALE—1—13 Z48
EHATFIRABRHANTRASHERRE S TEAWALNEN S BE T
HiE. man, —REAAEALE S 113 5 FHATHID.

AEVEBTALH, REFBE. T4, X0 ReNAHARMENRENU
AR E, XBREATUESE THEAGEREREHRE. ARHERMT 4
HABEAWE LB —1— 13 RERESENTAR. XBRELREERTIRT): £
WK, BREHK. REHKR, PR, Fab ) Bifo Fab REAXEF £ 6
FE. -

FEBRRANAEFTRAABA IS LB —1— 13 AR FHEEDIN (X
%, MR, KEZ) 4 %Ba, sHEANTATHEELARRN, BEELSRT
BEERNE. SEAMALYEAE 113 HEFTEREANBERLECTRT
42 /8 ¥ A (Kohler and Milstein. Nature, 1975, 256:495-497), =K,
AB-sHf e X B H A, EBV-RHXEHAE. BAEZRAEARNTERE SN
B BT H B A AL Morrison et al ,PNAS, 1985,81:6851). W EH
My A P Ak Bk R (U.S. Pat No. 4946778) 417 Al T 4 = i A B AL Hr i At
B —1—13 oy 24k,

FAME LW —1—13 HAETHA FREASALFERRT, BRERL

FrA oy A B AL L —1—13.

5 A AL My AL —1— 13 55 4 0 2 S B LR s T R AR AT R AL R AR,
R TR AR . SO AR 10 0 PR FT 1R — R dE A 5t B B
FiERATFHEaERYEMAPRNERETAES.

HAEAARTHAFRIH4NEAE - SARUIORESE. D ABE LR
-1 EEANNRYERAT S AES MY S E WaRER, EREE, 4
TR EMEL. —FRE Sy kR F A X BN SPDP, K& B W RAE,
Wi o, BEESSTHEL, XMHAXAGCTATFRRALA S
WAL EE—1—13 i ampE.

AL AT R FBITREG 5 ABA BBl —1—13 FHXaR
B 46T B AR T LR R T A B AL — 113 T AR
.

AEHESREERECENAMLA LB —1—13 KA PHLHRET
. RS ASUEF R, BAKE FISHRE R UE. REPH



10

15

20

25

30

sana

19

ooooo

By A BB B —1—13 KF, TUUAFERRAERA LB E—1—-13

EARERPHEESR A TLHASR LA —1—13 REMNKRR.
AL F KT AERESN, flin, 2RTHHEN. LFERBHTH
RUEUR, FHTER SR S EGBERERON, EFNRFATHESN.
G NBEAYB -1 -3 NI BERETATEMETE. EFSG
RERTHFETETFASEA BB 113 L RARFY/ LERLLR
B, REHRRERY., FEANERBAREQRFHRE) TRITAT
FEAERGABEA DA 113, NMFHAFEEHALA LB —1—
13 %M. e, —HERNAEAMYEHE 1 I3TURHEEAN. RAXTE
BB AREL KL —1—13, RMETHNRENES, 2B
BeEN. EHEAWEEERNREATATHTAZS LB —1—13 %
KRFEUEREFEOER. RBETRSGORA VAL ILFTRE. BEE. B
EHXFEE. LA RE. ANRESETATHGSAZBR L L —1—13
BWEBBEBRESZHEREN. HESTRDABA LS LR 113 EHER
My B 4 55 5 Ay 3k T LT B A XUk (Sambrook, et al.). B EAREAE
BN HEAB -1 — BRI BRTRTORABRAGCTHBEHARA.
ABHBENALARUBAN T ELE: BEBHERABENARHLR
b RERSBARER GRS, SREARALS) LR LB ERINEHY, &

KaBEaEAFE.

04 A A AL B {L B —1—13 mRNA By A H 8 (3 K X RNA fu DNA) BLK
BilE b TE A K VA B E B 2 . BEEE — AR AR R 0 AR 4% E RNA Y BEA¥ RNA 2+ T,
HEAN G R BB, F5EAWERNASREAXEHRHITERAVER. KXW
RNA #o DNA & A% B W] ff O & B 154 RNA 3 DNA & R A KB, wEAR#RE KL
HAEFRELSREMERGEARC T EHA. KX RNA 4F o 38 ¢ 4545 1% RNA #9 DNA
FRAEANBANERES, XHINAFFLESHBEERGRNARLBEHNTH
Tk, HTHMBHRISTFHREYE, TRASZMTENEHTEAN, wEmHENG
FREE, BEBHZANnEEN AXAS RS ke mE#R KA.

wam ABEALYHELEE 113 NEBHERTHTFS ABEA B BE—1—
B ERFH SN, BOAMALDELE 1138 EHERTATAEAIA
HMENHEALT 1 13 ERER5STRERFRIETAZ ALY B 113
HEBE Rk, WwaHABALY I LEE—1—13 ¢ DNA F 5 7 Al T 1t i& A e Rt
T LR A AL —1—13 AR ZORA. X HEARAEHE Southern B
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#5E, Northern sk, BALAX%. MEHAFZHEAFHRBIA, BX

HAANEHRTAHLREZE. ZAERANLBHTRN—HBoREBTHEARHE
SEEMMEF| Microarray) 2 DNA & B (XA “REKKH” Y L. ATHHERF
AEWERZEASVAEE LK. AASA LY —1—13 F%Ro 5| WA
RNA-3 & B§4% K B (RT-PCR) k44 3 b, TT A FA B i fe B LB —1—13 WA K
4.
B AT 113 XA R LT AT AZRA Lo
113 MK, AMALE AR 113 REHBACESELRFLR
ABEAL WA —1—13 DNA FRIAR L A RE. B, k. EdAA B
R4, WM E AW A Southern EP sk . DNA FF| 447, PCR fo AL 4 X
BAEE., Bi, REATRPBHEGO G KL, FHILA Northern Bk . Western
Bk E AR EEALRE.

AEHHFANREAET LR ANEN. AFFL2HREHRUANELA
RekhAALEAATUELAX. BW, FEL IR LA EEARGK
fri. RE, RERIUEFEIRFIRE(ELS AN NWREAFELTAH
FRREREALE. RERKA, X T HXEF 7 5RAEXEEHXK, 3
EEWNE S HEHXEDNFF B TFREKL.

@I H 2, ARYECDNA%I&PCRE| 4 (Fh#%15-350p) , T LUHFF 5 A FRA
., R)E, B LB W FPRFEXESEFARBERNEER KGR, RA
ML HHENFIWHARXEARGBRRTET WO B,

R A & A PCRAET 3, EHDNARM B RAERERAkETZ. &
FAAEPHESE®RT Y, AXRMUFE, THA-AREBFEREERGFER
HABRAEATETERAT M. TATREARECORHEXURRBERY
2%, AHFEHAXO RN REEATMETRRTR, ATHAERERERE
cDNAJE .

Y CDNATL M o A et (R B AT R A B AL X FISH), L — AN FRPMH
B AT R AR EN., WBARNER, # W.Verma%, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York(1988).

—EFRARENAERNLEANE, WA EREK LAHEMERT
MEREEKER AR, XEMET R FH w, V.Mckusick, Mendelian
Inheritance in Man (¥ i& 33 5 Johns Hopkins University Welch Medical Library
BEHEE) . RETEIEHMN, AEEASVEEMAREARE LKA
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ZHEBRR.

BE, EENZERARR MR NONMBREHAFFIZR. WRE—-
R ERANMEF AR ERE, WERREETEEMEF RAEE,
MiZEETHRRBEAROFE. LRERMRERME, BEFPRELEIRRE
Bk AR B R G, e K B oK P I L B 2R 35 T cDNAJF 7 B PCR VT 46 | By 1 K
EH. REEWHHECAEREE RN ARNHET, BRHRIMLESK
A R B AR R CDNA, T LR SOE SO0 SO B B I\ 2 — & (RZ K
AR B o W e ) Fo g 20kb R BT —ANEED

MU ARANSIK. SHEREAENL. BA. HRAAHWENE S
EHEHBRERASEHEM. XEHATURA. HEHE. &, &KX, ZHH.
HMUREN WA S, AN ELARBENIREAFTRAURT WG YK
ReGBEABAN. XEASWTUER AW TRRFIET.

AEAAERBEHA NI EIHBZBHLERRAANE, BZBPRA-—NLFR
REPHEHAS RS, GXLUEE &, TUABHE. EHARHEHLRR
EME BN BREENAFAENETERT, ZRTFRBEET. ERAAHE
B R ENME TR EAREAR. ki, RERANSKTUE L ERBTL

EMEEER.

HME AWMU FEN T XA, mEAIRH. KA. BEA. LA.
AT, BRRERNWEERE., AZAH S LBE—1—13 DURHOIET fo /R H
R ENENERSS. A TEENWALAH B ATE—1—13 69 B Al
BEREHBRTHSEE, Ay A, F67H N RA DT E & 09 H BT,

THMERTHERLEAGEELETE, WA TREBARERSF
FE B A K A

E1EAREHAMEL B LEE—1—13f0 A ALY B B — 10 EFE X
EZEBUBE. FEEARA DB LE—1—130RZXBHFE, THFIRE
ANBEALY L — 1 RREHT A, £, LRTHYE, 2XTRERARE, 3%
FRAN, 4T, SRTFHRE, 6RTHREM, TRTARIMAKLO2, 8FFL0O2+,
lhr, As™, 9% FRECV304 PMA-, 10 FECV304 PMA+, 1LRFHAT, 12KTE¥AT,
13ERFERE, 4FFEK. 15SRTRN, 16RFN, TRTHE, 18RIk
B, 19F FRENE, 20 FETAME, 20RFAEAY, 22RTFOH, 23R TN, 24
FTEHN, 2SETHBIE, 26 TMBR.
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B2 Ao ENASE LR —1—13 HRAFEREERE S RE (SDS-
PAGE) . 13KDa ¥ ZE ML TE. WA AL T HNEBLW.

TEHESAGLZER, - FHERAKHA. NEMR, XBEIEARATHNA
AEPATARA FTHREXLEANER. TH AP REAREKEGN LR X,
WY EEINLA M Sambrook A, S FHE: E£HEF M New York: Cold
Spring Harbor Laboratory Press, 1989) # i &y &4, B W
Wy &

LHH 1. ARBYRAHE 113 TE

B R WL/ B/ By — P kR EABG SRNA. HQuik mRNA Isolation Kit
(Qiegene AE &) MERNAF 4 Epoly (A) mRNA. 2ug poly(A) mRNAL ¥ 3% R
M. cDNA, JfSmart cDNAW EiXAE (M B Clontech) ¥ cDNA K BLE 18 3 N\ 2| pBSK (+)
#4K (Clontech A B~ R W wEM s L, #£DHSa, HMEA KCDNASUE. HlDye
terminate cycle reaction sequencing kit (Perkin-Elmer/A &/ &) FuABI 3778
W B X (Perkin-Elmer/ 8) M E B A LM 57 o3’ Fm B9 5 7. T #cDNAKF
7|5 B A 89 /A L DNAF 7)) 3 38 B ( Genebank )BT R, ZEREAHL F — N FE0719¢05
By cDNAJF 5 b 3 BHDNA. B3 &8k — & | 5| 0 3T S e 7 & B 38 N cDNAJr BL 24T W i
M., LEFRVW, 0719c053E KTy 2KcDNAK2243bp (#mSeq ID NO: 1/ ) ,
A T19bpF 1069bpH —A351bpy FF K BFEHESR (ORF) , HmEG—NHFHEEH (W
Seq ID NO: 2FF %) . A1 WL K44 A pBS-0719¢05, R EERPHL AAR
At —1—13.

L 2: FIRT-PCRY 3 30 M 4a 20 A A8 AL fb 4y ok (b B — 1 — 130y

e B T 4 A RNA H AEAR, Dloligo—dT 2 5] 34T ¥ 4% KX B £ B cDNA, A
Qiagene Wikl &4tk )E, A T 5 5| 4 #HATPCRY 3

Primerl:  5’- GTGAAGGGTCACGTGGGGGTACCC -3’  (SEQ ID NO: 3)

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

Primerl 4 -FSEQ ID NO: 1845 5%ty & 1bpIF 48 B EE M JF 515

Primer2 % SEQ ID NO: 18y v 49 3° 3% 5 1@ 7 7.

YR BB AR FESO p 189 R B4R H 48 S0mmol/L KC1, 10mmol/L Tris-
C1, (pH8.5), 1. 5mmol/L MgCl,,200 pmol/L dNTP, 10pmol B4, 1UH9Taq DNAKR A& BE
(Clontech/Z & /= &) . 7EPE9600Z DNABIE R {X (Perkin-Blmer A &) L T o &£ HK
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RE25/NFE HA:. 94°C 30sec; 55°C 30sec; 72°C 2min. FERT-PCREY[E Fti% B —actin
FE =t PR Ao AR 25 o M xT B . 438 = M FQIAGENA F Ay A &4k, ATAXE
W i pCREAR L (InvitrogenA 8 &= f ) . DNAF 5| 4047 & R & VHPCR™ M iy
DNAJF 5| 5 SBQ ID NO: 1F7-R #y1-2243bp 2 H.

M 3: Northern Epilfskaat AEE Lok bl —1—13 3 Faykik:

F— % R BUERNA[Anal. Biochem 1987, 162,156-159]. #FEAERMETR
BRES-B R, WAMRRKBRM-2SoMITR R, 0. 2MZ B4y (pH4. 0) 34
FHITOE, MAEERNEXSHL/SERARG-FAE (49: 1), BREFHEN.
B AKHEE, WASEE (0.84KF) FHREWHE B BRNATIIE. 15 2| dYRNAL
RRTONZ Bk, TERIBETAP. A20ug RNA, 7EL20mM 3— (N-"Hokfl ) FHH
B (pH7.0) —5mMZ.BE4N—1mM EDTA-2. MW BEAY 1. 2% ARG b #AT w3k, RE#
HERBASEEL. A o-P dATPE AL 5| 43§ & 2P~ 10 B DNASR 4. P A
BYDNASE AT 4 B 15T R BAPCRY W oy A AL Yk (B8 — 1 — 135 & X7 5| (7T19bp %
1069bp) . H32P—FFiE M4 (42 x 105cpm/ml ) 5455 TRNAGYRBR AT R BEE —
PR R F420C2 X A, LB AAD S S50%F B-250M KH,PO, (pH7.4) -5 x SSC-5 x
Denhard > s K F0200 p g/ml $EAEDNA., R X5, ML x SSC-0. 1%SDSH F55°C
#%30min. #RJ5, APhosphor Imagerx# {7t e &.

T4 B AMEAD B —1— 130K kA, 2 EmMAL

HIESEQ ID NO: 1B FAAE A, RitH—x&REy ¥514h,. K5
W

Primer3: 5°’— CCCGAGCTCATGACCCACATTCTGAGTATCACT -3 (Seq ID No:5)

‘Primer4: 5°- CCCCTCGAGCTAATGACAGCCCAGGGGGGTGAG —3° (Seq ID No: 6)

W7 B S| g5 s A5 A A Sac I FuXho IV K, HB B4 B 9 X WS a3’
goph # L E 5], Sacl#nXhoIM§ Y14 A B T 5% 3k 4 krpET-28b (+) (NovagenA-&]
7 B, Cat.No.69865. 3) Ly # 3t WYL 5. L& 44K H oy 2 B #pBS-0719¢05
J b M AR, PEATPCRE . PCRIZ BL 4 A : BARFRS0 p 1 ApBS-0719c05 K #110pg.
g #Primer—3f0Primer—44r %) 3 10pmol. Advantage polymerase Mix (Clontech/™
AR 1ul. IS 94°C 20s, 60°C 30s, 68°C 2 min, 25 YE3R. HiSaclfn
XhoT4)» B x4 3™ 3% 7= #n $o i ¥ pET-28 (+) FAT W1, 40 71 B WK A B, JF R T4 Sl i
B, BEEWELRANSEAHITFEEDS o, B4 FHEE (KR E0pg/ol)
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LB ERTA)E, AW EPCRY EMAMMRTE, HHTHF. R{FFERAN
PR T e (pET-0719¢05) ARG E R EARE B LT E

BL21 (DE3) plySs (Novagen A8 = ). EEFMEE (LRE30ng/nl) HLBREKE
g, 5 EWBL21 (pET-0719c05) #E37°CHEFREX M A K, MANIPTCELIRE
lmmol/L, #k&E3ESRS/AM. BOWEERER, ZEFHHE, BOKRE LY, AkE6
AN A H (6His-Tag) £4Wy £ BEAT4EHis. Bind Quick Cartridge (Novagen/) ]
FR) HITEN, B3 THALYENEAAZR LB L —1—13, Z£SDS-PAGE®
i, ZE13KDa LB R —E—WAEF (E2) . HixLW % EPVDFE L A Edams K A 3%
SHATN-3R BB 5l 01, ZRN-FISAE A M 5SEQ ID NO: 2B RAAN-Sm15SA-8 %
BAESTAMERE.

LHH S WA B B —1— 135K~ &
HERERN(PEAEFER)ERTRABA BB 113852 0N £ K.
NH2-Met-Thr-His—Ile-Leu—Ser-Ile-Thr-Pro—Ala—Ser—Ala-Leu-Cys—Ser—CO0H

(SEQ IDNO: 7). #HiZFMAaRsnERahfhkaEaBeMREE, xS

Avrameas, et al. Immunochemistry, 1969;6:43. Himg bR &G F KE &

tRABRENERER, SEXERALEZA L RES T R H KA iR

HE—K. RAZ1Sueg/nl & kG EE S KE &Y B H FEARMELISAR Z % M

H Pkt R . A E Y A-Sepharose AHLAME Mty K & o 5 P 9% 1gC. W H K

2 & F M AL RUIE (L #ySepharosedBiE b, A EMEATEMNE 1g6h 435 51 % BRI
B B VLI 3B E W AL AR T A e e 5 A B AL B —1—13% 4.

LHP 60 KEAMS TR BAERIESOEA

AERANEZUHBR T RBHSENER TR BAERXKRHAZTENA
%R, wAZEH4TERARBHERASRBEALHEEMAR cDNA UERX Y
YRR EFAEARPWEBERFFIBHBARNSHFRFF, - FETH
B RAXE AN S HBF IR EEARG I TRFIEEN AR REAR
Mp T RERTRYE.

ALHAWENEMRL AN S HFH SEQ ID NO: 1 FHhAHSGENELT
A BRI, HARBAXTEEE - RARFRESHARANEHYE
B SIS L E B 2 H AP, AR R B S B k. Southern B9 LK,
Northern Ep ¥k fn B B0 ¥ 52 %, BAIMREHFNN ZUHRERE T ERBE LEH
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AxAMEH S BT, XEAFANIERRE: B THLNRBEEERTSW4N
AR BITHLET, UEBRBE RGNS RENESBEIHEROERN S
BWrafo, REFRZXBRABESHAFEHAWRREHAEER, HFREFR SR

BBAEX., #XFBRIE, ARXLOFHY R AESRBRE. ZLHEANH

BREBRENREAE (IREEREORFNRE) UELAXFRERKARRYE

BREERNES. AEAARANEH4AERE: F-XEH4RTLERLVNS

B 3% SEQ ID NO: 1 MERENNERTRAE, £ - XHHU4EZRLEEARLNAN

£A5H® SEQ ID NO: 1 MEREIYEBHFBRA B, REHA 3% H L BEH

HEEEERE L, AREEENNABAGT, F-XR45HRNEIFRNE

REWMHEURE.

—. HErwwHA
MARLZFN £ H% SEQ ID NO: 1 $#BELFRABAERIEYS, A

BUTENFESRONLAFE:

1, |4 AMEEFEEN 18-50 MEHR;

2, GC&8H 30%70%, AW k4% 7 533 v,

3, AW NLEIXE;

4, HAHULAEHTEIMETRSY, RES-FHEITENF A6, BEFZWT
HEA DN SR RFEFFIXE (B SEQ ID NO: 1) e EEAFFIR
EEARFAFAERLEE, E5ERFTREAGERSE AT ShRHAHEL 15
A EEEEAME, MEREA BT ZEA;

5, MHEFARTRAKEATLITEEAMENOFEH4TNH#— P hEBAE.

TR UL B W T B YRk R A B LT AR

B4t 1 (probel), BF# —%4#4t, & SEQ ID No: 1 HEHEH BELF

TR E A (41Nt ):

5'— TGACCCACATTCTGAGTATCACTCCAGCATCTGCCTTGTGT -3’ (SEQ ID NO: 8)

ﬁﬁZ(mmmn,E%ﬁ:%ﬁﬁ,ﬁ%$smlbm:1%%5%&&

HEAKFBOHEREFF (41Nt )

5'— TGACCCACATTCTGAGTATCCCTCCAGCATCTGCCTTGTGT -3’ (SEQ ID NO: 9)

5 U Bk S0  ob BE A 2 oy 3Lk B o R R R RO B O kR S R
DNA PROBES G.H.Keller;M.M.Manak; Stockton Press, 1989 (USA) L K E ¥ Al &4 4
FERERIMES L (DFEEERIEEY (1998 £% ) (X]IFEBFEXF
#F, MFEHKE.
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A
1, AT 2R vk R4 48 o R BX DNA

PE: 1) BFERFEEANEEFALARNBEXREFBARRE R R
(PBS) Wy Fme, AWARFRIKARMANSR. BEFHNRFAREBH. 2)
BL1000g B HIRRAS 10 44b. 3) AR A REMHH (0. 25mol/L FEME; 25mmol /L
Tris—-HCI, pH7. 5; 25mmol/LnaCl; 25mmol/L MgCl,) &FJLE (K% 10ml/g). 4)
ECCHARDARBUAEARMAER, EEARFTLHH. 5) 1000g L 10
. 6) AERMEITE (£ 0.1g BRAHALHES M 1-5m1), BHLL 1000g F 10
Adh. 7) ABREDAELE (£ 0. 1g RVALEHEEN lnl), REBUTHX
B E.
2, DNA H9 XK@tk %

$®. 1) A 1-10ml % PBS g/ME, 1000g H 10 A4k, 2) F% MHRBRA

R MM (110 4HE/ml) R RA 100ul RAEZHHE. 3) Ao SDS E

W 1% WwEREAELMEZHE SIS R MAR BRI, BRTERLSHHKX
B TR LR, HBAME TR, X— AAERHESLY AREANTE. 4) M
B K ELWE 200ug/ml. 5) S0°CHREBR R 1 /Mt E 37°C BERPIE. 6)
FlEsm X 0. BA®E (25 24 1) R, ESABOHNEFFEL 10 4.
HHNHESE, BRNEFHTEC. 7) HARESEFHRE. 8) AFERAHF:
BRE (24: 1) 38R, B 10404, 9) %4 DNA AR B EHE . A6 #H1TDNA
oy Ak o 7 IR
3, DNA #9#hfbfo Z B ILE

BB 1) ¥ 1/10 A% 2mol /L BEER4AFo 2 54 100%Z8 fn 3| DNA BH P,
A, E-20C KB 1 AMRERE. 2) B 10 2040, 3) ACRBRBEIL 78,
4) F T0%% 7B 500ul FAEITE, FO S, ) ACRERAEH . A 500ul
%7 BEETLE, B S b, 6) MR EREBLE, REARAKEEER
BAZERRL., SAFHR 10015 24, UERELHBEL. EEFEEARREST
B, TN SEEHEM. 7) MRS TE SAE & DNA JUR. HERERGHA A
@k, FEEREHY TE, BEE DNA EABM, & 1-5x10° MEHTRBMAKXY
Jm 1ul,

LT E 8-13 FBAUH FLAKREE R, TRHNTEEHRTE 4 IR,
$) & RNA B§ A #%| DNA U H ., ZOREH 100ug/ml, 37°CARIE 30 k. 9) MmN
SDS AE e K, ZOREAF) A 0.5%fo 100ug/ml. 37°C fRiR 30 A4k, 10) AHFH&
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ME KB 7 FAB (25: 24: 1) $EREE, B0 10 548, 11) - 2!
A4, FEERBEES: BRB (24: 1) EHWE, B0 10 58, 12) AN 2%
AAE, A 1/10 4hAR 2mol/L BB A 2.5 RIS 2B, MATE-20C 1 Bt 13)
R TORTBE R 100%Z B $h VLR, =4 TH, EAUS, FEAL 3-6 H&. 14)
B Aggo F11 Aggy LLAEH DNA WEEER &R, 15) o3 JE TR TF-20°C,

LBy ) &

1) B 4x2 RESKNNHBRALEM (NC ), AHLEL L 2EEE 52
ERHS, B—HAFTHEK NC B, UELE AN LIRS E S D0 E0E BT L4
PR AR .

2) REEXMBEISHA, AFHBEL, £ 5T,

3) ETHRHA 0.1mol/LNaOH, 1.5mol/LNaCl #y3&%% + 5 o4k (Fk), BFE
TREA 0.5mol/L Tris-HC1 (pH7.0), 3mol/LNaCl ByJE4E L 5 44k (H¥%k ), i3
F.

4) RFTFRBEF, UEHELLTF, 60-80°C L= T8 2 Nat.

£ EA: 0F BT
1) 3pu1Probe (0.10D/10p 1), A 2 ulKinase Z WA, 8-10uCi y->?P-dATP+2U
Kinase, BA#MinZEL&EM 201,

2) 37C fRE 2 /et

3) A 1/5 Ry R B WA T A (BPB),

4) it Sephadex G-50 #%.

5) A P-Probe P Wi F 45K HE ¥ — & ( T Monitor WM ).

6) 5W/E, WE 10-15 4, |

7) R B MR A B

8) 63 5 — B W EE HUE B0 S BT ) &8 P-Probe (%5 — I 3 i Ev—2P—dATP ).

AR

BT THEREE, A 3-10mg T 7 10xDenhardt's; 6xSSC, 0. lmg/ml
CT DNA (/N4HIfR DNA). ), HIFL )G, 68°C KB4 2 /Nit.

R

HBHREE—A, WMARLTHRES, HEFFOE, 42°C AR K.

B
B R

1) B B AR AT A
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2) 2xSSC, 0.1%SDS =, 40°C #% 15 494F (2 K).
3) 0. 1xSSC, 0.1%SDS #, 40°C ¥k 15 40%F (2 K).
4) 0.1xSSC, 0.1%SDS ®, 55°C # 30 ¢k (23k), FEEET.

16 55 5 o
1) B B3 A ST AR
2) 2xSSC, 0.1%SDS ¥, 37°C ¥ 15 4-¢F (2 K).
3) 0.1xSSC, 0.1%SDS &, 37°C # 15 -8k (2K ).
4) 0.1xSSC, 0.1%SDS &, 40°C ¥ 15 o4k (23k), ERET.

X-te B8
-70°C, X-XA B B® (FE B ot ARIE 2 & BEHCHE R 5 T E ).
LW ER:

RAMGEEAEAGHRATHRIER, WEAARSRXRBHAERERSA
B K FRAREE A BT AR LR, B4 1 MR EBAE R
FEETE —MEA AR, B TARS | SRS RERSTRK
WM HBEFRARPHEERERER,

S #E{f 7 DNA Microarray

HEEME LR EMIER (DNA Microarray) ZEWHF S SEEETE-F PN ESEA
SMELEFHEFFENFER, TEEEARENREENBAFM. &E L0
FIZE A . BERKL, R ATLANf T ENKERTREN LB, UL
KRR, Bk, BREHOWAWEEHNE N, KRN E B EB TN DNA
ATFREESAERATHBEMAFERD M FTRAOMAEFEFEFEE S
EMALERELATERE; RRGLE, wRenks. TREFEFREIRT
B4 % M, 4w £ C#k DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997) Science278, 680—686. & X #k Helle,R. A., Schema, M., Chai, A., Shalom,D.,
(1997) PNAS 94: 2150-2155.
(—) A#

& F R Fl#44 cDNA 3£t 4000 4 £ B B 5 4 4 32 DNA, R ERRAWN
LM EHR. ¥uNSopET PR #THH, oAy, 7 18 4 R M B KRR R B
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500ng/ul =4, Fl Cartesian 7500 KA (W& £ 18 Cartesian A &) A THAA
b, AEAZENESN 280 un. KEARERFA#TRE. TH. BETRAX
RO R, LG THRGE DNA Bl R B A EHERSHR. HAGTESIREX
MR B £ R, ASHEA W AR LE SRR
RS IR P AE 4 /N
0. 2%SDS ¥k 1 2-4b;
ddH,0 PR, FR 1 49,
NaBH, # H 5 4-4F;
95°C A H 2 -4,
0. 2%SDS ¥ 1 -4
ddH,0 » BE 7 K
T, 25°CHEHF TRAEA.
(=) F|eH Rl
B — %40 B MABOR &4 S 5 AR R A (KRB IR ey k) b

% mRNA, 3£ Oligotex mRNA Midi Kit (B QiaGen 8]) £Efk mRNA, ol &
F 4 B ¥ % % K A Cy3dUTP (5-Amino-propargyl-2'—deoxyuridine 5—triphate
coupled to Cy3 fluorescent dye, J§ B Amersham Phamacia Biotech A8 AR
AEB S A mRNA, AR ARA CyS5dUTP (5—Amino-propargyl-2-—deoxyuridine
5—triphate coupled to Cy5 fluorescent dye, W B Amersham Phamacia Biotech
A KA AR (R AR Atk ) nRNA, Z4EE RIA M. K
¢$253ﬁéiﬁﬁlij??fﬁlz '
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) #K

SR BMREULFEAAANELHEE R —RE Unilyd™ Hybridization
Solution (B TeleChem A8 ZtR R FH#ATHZ 16 Awt, ERAHFA (1~
SSC, 0. 2%SDS ) ¥ ¥ )5 A ScanArray 3000 H3 (Ml 2£E General Scanning 4
2) #iTHENE, HHWEEA Inagene R4 (£ Biodiscovery /8 ) HATHIE
SATALEE, HHEA AW Cy3/Cy5 .

B ENRAE R A S (RSTRRNERE) SR AMR. F4. LA, Jgt Bk
We. KBk, WM. FT. PMA+#YECvIO04ZEAPR. PMA - WyEcv3044THRAR. AL EIL02
Ak . AR M/ B ERL02 48 AR . AbOR) 6/ BY HILO2 AR AR BT FUMR . 00 Ji 2

00 ~ O\ th B =
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30

BaRERE. Re/NRR. R AMT. RERIRR. MeAL. ReRF. B W. MaMR. BeE. Ji& it LA & R
N, ARIEIX26ANCYy3/CySELEL BT E., (E1) . HETRARKFHRRHAMLER
k. 4 3% b B —1— 1350 A A8 G 1k A ok AL e — 1k 34 i RAE DA



10

15

20

25

30

1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901

(1) — &z B

() RALH: ABALDEIE—-1-13KHEEHDTF 5
i) F»%KHE:9

(2)SEQ ID NO: 1H94% &
(1) F 5] 4%4E:
(A) K E: 2243bp
(B) XA BB
C) 4t Wet
D) I &y &
(i1)4FHA: cDNA
(xi) F5{#k: SEQ ID NO: 1:
GTGAAGGGTCACGTGGGECTACCCACCACACCCGCEECGCTTAATGCCCGETACAGEECE
CGTCCCATTCGCCATTCAGGCTGCCCAACTGTTCGAAGGCGATCGGTGCGGGCCTCTTCE
CTATTACGCCAGCTGGCGAAACCOGCATCTCCTGCAAGGCGATTAAGTTGGGTAACGCCA
GGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAGCGCGCGTAATAAGACTCC
TATAGGTTTGAATGGGTACCCGGCCCCCCCTCCAGGTCGACGGTATCGATAAGCTTGATA
TCGAATTCGCTTAATTAAGCCTCCACTACGGCTGCGAGAAGACGAAGCTTAGCGGATCTC
GCAAAAAAAAAAAAAAAAAAAAAGCCTGTCCTAGCAGCCCTGCACTTATTCTAAGACCCC
TTTGTCTGATTCTTTAAAAAGGAGCCCCACACAGTCCCTTCCCCCAACCATGAGCCAATT
CTGTCACAGTCCGAAATAGACTTTTTCTAACGGTTTCGTGTCCCTCTTTTATCCGTCCCA
CTGTAAAGGGTCTGATCCGCAGCCTCCATTGTCCGCGCACCGAGGCAGGAGCGGATETCT
TCTGACGAGAGCGCTCCCTCCOCTTCACTCTCAGGCTCCCGGCTGTCCGCCCECCCACAC
GCAGCGAGGAGGCGCCGAGCCCTOCTTCCGGAATGCTTAAAATATGGAATTCTAGAACAT
GACCCACATTCTGAGTATCACTCCAGCATCTGCCTTGTCTTCCAAGTGGGAAAACGAGAA
GTGCAAAGGAACAGGCAGCGAGCAGCGTAGCCATTTTTGTCTGCAAATTGATGCAGCTGA
TGCACCTCTCCCCTTTGTAGGCGACCCCTCCATTCACTGGCTGCTCCCAGCGCTECCTGE
GCACGCAAACAGCTGTACTGCTCTCCOCTCCAAAACTCGGATGTGCTTTATGGCTTGTGA

31
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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

CAATAGATTTCCTCCCCACCACGCTTCACTGGGACACTTCAATTCCAGTAATATATGTCT
CAGCCCTTCTGTTTACTGCGCCCTGCTCACCCCCCTGGGCTGTCATTAGCTGCACCACCA
TCAACCGTTTCTTAATTGACCTTTTTAAAATGCTGGACATCACCGGCTGCACGCAGCTGC
CACACATTAAATTTCCAGAGCAAAGAGTCCAACTTGGTAGCTGGTGAATTGCAGCCCTGT
AATATACTTAATAAATGACGTCCACCCAGCCTTAGTCCCTGAGCTGTCAGGTGAACCCGT
GACACGTCTCAACTGAATGGCACAACATTCATGAGAGGACCATACCCCTTCTCCCTGTTT
CTTGCATGAATTAAGGAAGCAGCGGATTTCCAGGATGATTTCCTGTCAAGGTTGGCTGCA
GAGAATTCCTGCCATCTTGGTTCATGAGATGAGATATGACATCATCAAAGGCAGCCAGGT
CCCAGGCCGTTCAATGGGGATCCTGCATTAGGAAGGGTTTGCACATTAAAACTGTGCCTG
TGCCACACCTCTTTCCTTCGTGTTTGCATCCCTGCCCTGTGAAGTAAAACAGAGTCCAAG
ATGCAAGGAGTAGATTGTGTGTGGGCTGCTGAAAGGACACCCCTGGCAGCCAGGCAGAGC
ATCAGTGCCTCCCTTCCCAGGTCACCAGCTTGGGACCTCCTTGTGAGAGGCTCTGATCTC
CATCAGCATCAGGGCCCATAGGGGATTCTGAACTCTTGGAGGATATTTCATCCCCTCCAA
GCCTTGCCCCATGGAAAGGGCTACACCTCCTGCAGGAAGGGGTGCCTTTTGTTAACAGGT
ATTAATGGGTACAGAGGCACCATGCAGCCTACCAGCACCCTTGCTAGCCTAGTCCTCTTC
CTGTGCTTCTTTTTGAAAGATCAAGAATGAAGAGGAAGAGATGAGGAGTGGGGGTCCTTT
ACCTAAAGGACCCTCGTGGTTCATTGCTTCTCTTTAACTGACTTTTTAAAAAAACTCCCT
CTTCCACACTCCTTGCTGTGATTCTGTCCTAATCATTTTTCTTGAGAATGTCATGTAGAG
ATAAATGTGTGTCACAGTGAAGCCGGAAGGTGAATTAACAACTAAGACAAATCCAGCATG
CTCTTGCCTGCCCTGCATATGTGCTCATTTGGGGAAGGACGGAGGACACAGAGCATCGAC
ACAAATTCTACAGCTCCTCAGAGAACACAGCAGAGACTCAGATGAGCTGTAAAATCCATT
AAGGAAAAATAAATGGCATGATT

(3) SEQ ID NO: 2&41% K.:

(i) & 5| AL
(A K E: 11648 EB
(B)X(E: Ai4®

D) wIEH: &k
(DA TFEAE: ZK
(xi) FF o f4ik: SEQ ID NO: 2:

1 Met Thr His Ile Leu Ser Ile Thr Pro Ala Ser Ala

16 Lys Trp Glu Asn Glu Lys Cys Lys Gly Thr Gly Ser

Leu

Glu

32

Cys Ser
Glu Gly
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31
46
61
76
91
106

Ser
Phe
Gly
Cys

Leu

Asp
Val
Glu
Phe
Gly
Cys

Phe
Gly
Gly
Met
His

Ala

Cys
Glu
Asn
Ala
Phe

Leu

Leu
Pro
Ser
Cys
Asn

Leu

(4) SEQ ID NO: 38915 B
(1) Jf 5! S5 4iE
(W) KB 248 %
B XH: ¥®
(C 4K ¥t

D) FwHEH: L

Gln
Ser
Cys
Asp
Ser

Thr

(DT XA EGH®
(xi) FF 7| #3£: SEQ ID NO: 3:
GTGAAGGGTCACGTCCGGGTACCC

(5)SEQ ID NO: 4#y1z B
(D) JF 5 44
W KE: 24mE
(B) & : ME
© #M: 24

(6) SEQ ID NO:

D #wEHEH: &%

(DT XA EEHFER
(xi) FF F|#iR: SEQ ID NO: 4:
AATCATGCCATTTATTTTTCCTTA

S5Hy1E KB

(1) Fr P4 4E

wWkE:

33
B)XA: B®

Ala
Leu
Arg
Pro
Cys
Cys

“haa

Ala
Pro
Lys
His

Ser

Gly
Ala
Thr
His

Pro

Val
Leu
Arg
Ala

Ser

33

Pro
Pro
Met
Ser

Val

24

24
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O #&MH: 24
D) B EH: L
G ATHA: EUHFR
(xi) e & #4538 SEQ ID NO : 5:
CCCGAGCTCATGACCCACATTCTGAGTATCACT 33

(7) SEQ ID NO: 6 W1 B
(i) FF 5 & 4E
WK E: 33mE
B XAE: HB
C) 4. w4
(D) . &t
(DA FXB: EHHER
(xi) F 5| #3K: SEQ ID NO : 6:
CCCCTCGAGCTAATGACAGCCCAGGGGGGTGAG 33

(8)SEQ ID NO: 7#91 &.:

(1) Fr 5 &AL :

A) K E: 1ISANEER

(B) KA. AER

D) wEHEH: &8

GDATXER: FIK
(xi) F 5 H#3k: SEQ ID NO: 7:
Met-Thr—His—Ile—Leu—Ser—I1e—Thr—Pro—A1a—Ser—Ala"Leu—Cys—Ser 15

(9) SEQ ID NO: SEy4E B
(i) /¢ 5| $FAE
(W ¥ 4153
B XA : H®
(C)g&t: 24
D) EHEH: &%
(D HFXE: EHHER



(xi) FF 3| #3K: SEQ ID NO : 8:
TGACCCACATTCTGAGTATCACTCCAGCATCTGCCTTGTGT

(10)SEQ ID NO: 9&#yfE &
5 (i) 5 5 4% 4E
A ¥E: 415 %
B)XR: Y®
Cr . B4
D) wEAEH: &k
10 GDAFXA:. EHHETR
(xi) FFF|#R: SEQ ID NO : 9:
TGACCCACATTCTGAGTATCCCTCCAGCATCTGCCTTGTGT

- e

35

41

41
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