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[0001]

[0002]

[0003]

oA E
A AV FEAEMRA R T e — 2 — BN ED &
et oy BF

REBNIL, FHRA AV EAMRERN T 0e—2 — B L OO HRIZET
N
CBSsZi

ARFCIE, BERFBE TN O —@%Wl->TRY, PERF ISR EEDILD A D369
0N, EDFREMEEZ R E TERVWAZEDHDHLL, 3705 AN THDH(199THENERIF
FREAE) . BIEDDE T, A AV AREITEIA41 T N ThHD, ZDOHNDOEAR
B EDEEGHEELH T55%D 2T AN ASAF NTIERDIG R G L7025, Eiz
. ERERE OB (EAL FHE19984) IC bk R HE O EEERE ) H
AR T1IIK325(EM Th D, £/, HROERFA BITBAEMEST 5 AT, 20104
ZITFOHUTL. ABIRBETFRIEN TROTTGIIS B ET T8N 5,

A A B ERIETIE, B REER N THAOHE (R, LRI, B ARe7Rs)
DIFEFER I 13RS TREECTHD, £2C, LETMBREFH LR RFIRRIL., BE
ML 7z MAERE T OABKIS AT L2 B UOEEIELTENTE, BEDQOLDEL
720 (AR OFIRR, S8 E 72 FERIE , A2 AV B 5-ORIVER ThHIRED 2
Wi i) . REIEIHED TR T& D, RO, FERF LV BIERE
DFERIEHHEFIREL L, EBITIED D TRINE , AU A 72 L DRYLEIZ L CAKEA
LA TR E E 2R R RIS L TR UED R ERIRE 1 &7, IasB B
INFT—REDOMBENRL, FABEDORBEEZITAILNTES, 20004127 /1N
—ZREDS RIAF2BEBBED SUED S S, BERIRTER B L TR BT
AR EIE THAL DTN L ESTo, L LRI TT L2 DR D HE X B AR 2
PRERFREL 2o TRY B AR OEFEEL T, ERESHRRL, IFE#Rla,
HEREARRE DN RO R EHERR OB B Ml Z /LB E T DR Th
NTW5 (2L 213, BV 75, DIABETES, VOL. 2003 May 52(5):1163-1168, /L2
JLAZ%— (Lumelsky) 5, Science, 2001 May 18;292(5520):1389-1394, ¥ /L= (Z
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[0004]

[0005]

[0006]

alzman) &, Proc. Natl. Acad. Sci. USA, 2003 Jun. 10;100(12):7253-725833 L U<
<5, J. Clin. Invest. 1996 Apr. 1;97(7):1647-1654% ) , ZILHD FIEILE-TH
MRS FEINLMERIT, HEVE DD TIIRL, LeLATORER ERDHR ML
HIRQINOREES DD B AIIAERE T HBIENEE LD,

— BN RBIRTOBEERD N7 750 R R OMIIRE R (/L7 DIRRE) h 5 H
HDEFAZRYTHEES, DI I ra—= 7, 2) [RAARE, 3) B—H®
Bk, 4) Fiikd O HIIR G, BEOB) 7t —F—%& H W RGER S 2 A
NHITWD, LaLR3h, 1) ~3) DFFETIL, BHIDIERRIZIV THliaZ HEES
HDHZLERHRIGERZATROBDTHY, LRESHIAD, BRI E DERE R
DRGCABTHETEREZ > TV BB DD, S LB L TH LHIEEE L RS20 D
IO FEEBEHTHIENTERY, F72, 4) OFIETIX, BRIxIG LT HHIkEE
M2 OREICRFREES L IE (L7 5 —4E) 2R CODIEERTHRELT
W5, LTe3o T, 2D IR R £ 7 F— 2 AR EITR/RL TORWA R
VPEAERNI AR R 22 e TER,

— 77 BIRES) DIFIEIR, BRZ "B AR BT HMIaE & TeMiaREII R LT
. BE N ERBUC ST AT 0 — X — kL ZE D NIRICL AR —F —BR T
LEEATHTSITAINE SV IRERICN VAT 27 ar L, LIR—F— 8 G T
R Z LY — 2 —RHAERITE B F R E AW GENT 25 ETH
% (7= 21, VU7 (Soria) &, Diabetologia (2001) 44: 407-415%/R) , ZDOFEIX, A
A FEEAFR ORI A FRE TH DD, RARD T ' —F—FS 2% DEE
FERLIZSEE . A AV EA MR IR R AR BRI IR R E B D KD
BRI MRADIRBEZITIROZLITTER, ZDT, KV HHZ R ERRA:
BEENEE 57 0t — A RE., EHT2LERS I ERICHFRZ
BT 5, T2, BRENH > THT e —F— BN Tho72 54, LiR—F—
B 5%, TIICHASNIZELSZ T3 IZR B TERNEWI R AR 55,

A DB

ARFEIAD BBV, A AV FEAMBROIEIRE R LATRIT-OIZ, Fr BN &

EBRBEIREOBWEIHR Y 0 — &R 222 ThA,
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[0007]

[0008]

[0009]
[0010]

[0011]

[0012]

AR R RS A B R LTS R e RV T — X — DR T BRI
(+1) D EFE—1235—363F BN 77758 (Fls&EE1, LT, —363
S — 1R EL ), ) D5 A, 3% —363,/ — 18BN HLTATAR Yy /A% &1 —3
1/ — 188 HIBRL 7 — 363, — 321 8k (BlFIE52) AT HILIZED, A
AV EEAMIBRI R BB L BEIEEORVETH T e — 2 — 5552 8%
RHL, AFEEETERLT

TR b, RFERAIL, a) BFIE S 1 TROINOEERSIDS ANCEF|EZ2T
ROSNDEERS 2B/ THRIXIVAFR, Fid
b) Bifaa) DARYRXZLAF N O EE | LA 72 E BT DDA RY XLV A F
REAN D 2 MG TFTNAT UL AR, A AV BEAMBRIZ BV T 2
—Z—{EMER T HRIRIVAFR
Mo7e5 7 aE—F—Zf3 5,

ARFEFIIFE-, BRI E—F—2 5 e _7Z— (275,

BIRL 72— 2BV, Bl e —4—03" L R—F—BETFRBLIO %
Tl HAFIT RS T 2SR SV TOD T LD FEL,

REFNIEHIZ, (@) ATEETBE—F—0D3 AL R —F—BRFRBLOHAA
MHE B AR T 2B S TN Z—%  RIMEARIBICEA T2 TR,

(b) (a) THEONIAZZ—F AR Z A A PEAMIGIZ 2 bFE 5T
2,

() L R—F —BIGFDRBUTLY, A R FEAREA~DS LR HERTH TR,
BIT

(d) FUAEAITE BRI ST 2HAEAZERINT 5281280, AR EA R
RBINTH LR
EETA LAY EAKIRRORIR T IEIZE 15,

[ i oD i B 7 B
[KRARDENA A T T —5—D EERER T ORI E R TR ThHD,
[2IARFE B DA 2 R L PE A KARR ORI 5 E D — R MR A R T’ TH D,
[BI3IARFEEA DA L AU PEA BRI DIRA T 1B D — FEERERR A R TR TH 2,
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[0013]

[0014]

[0015]

[R4AFEADY 7 ra—= 7 O— Lk 2 R TR THD,

[R5 BB BEE THD, MITSrTR~—I—%RL, L—r1~6IZFNEh, p
GL3, phINS—363,”—1-Luc, phINS—363,/—1+ (hINS—363,” —32) X1~
4+ LucD i BREE F Hind 13 L UOKpn I LAY &7~ 7
(KR NV a— R HIT D, BT TAINO MBI BT 0t — & — A
R TTTThHD,

[M7]& 7 Na =2 BT D, BT TAINOEZ M BIT LT ne—F —EMEE
R T TTTHD,

HAZEM T DD DR EDEE

ARERAOT 0T —F—I, a) BSIEF 1 TROINDEEFRSIDOS AINCESE
FOCRDSNBMBRSE & AT HRY /LA FE, Eieidb) fiiiEa) ORYRIL
AT ROYL IR AT RS DR BRI RI LA F REAN V= Mg
fE FTAATVE AR, AV AV BRI T R — 2 — IR A T 58
RIVAFRTHD,

ZZT, BAIE S 1OE RS, RO R T at—Z— DB A
W (+1) DK —125—363F HETDS 77F 7k (—363,/— 11HR)
%L, PDX1, NeuroD, NKX2. 2, NKX6. 15LUHNF4al\ 7455 K+
DFEEENLL, 7N — ZR R BIE A I C 1~ A2 EH 325 (K1) (Ger
manb, J. Biol. Chem., 1996, Bartoov-Shifiman®, J. Biol. Chem.,2002, Watadaf>, Pr
oc. Natl. Acad. Sci.,2000, Harrington®, J. Biol. Chem., 2001, Watada®, J. Biol. C
hem., 2000) , ZISDERE R - F72 132 DAL, B 8 MR TH2,
Fiz, BlFIE B 2DEERFIT, ATELEYE 51 DEERSNOTATAR Y/ A%
BRI (— 363, —32) Thd,

ARFERADOT 0E—F— I ISOICRFIE S 20EER TR T MEAINT
WDZEDFEL, REH DT 0E—F —ZE ENHEHE B2 TRENDIE LR
FNOEIL, FFIZHIFRS DD TIEZRNAS, 1~15DFFELL, 1~4DEVEFELL,
2R EBIFELV, FFIE 51 TROINDHE ARSI O A TIL, 7oe—F—{EMEN
<L BRI AL AV ARRRDIREEATIRIZENTER, Fe| Fl¥IBF2TE
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[0016]

[0017]

[0018]

[0019]

DEINDIEERAN OB 16U, LT nl RX7Z— AL A IR F&
PREIRVIHE | M ~DEAZRIME T3 2HA 352,

ARABECBNT, [Fo7 MMTHRAT DI LI, FITESZRCH H T IR U
ATHILEEWRT S,

AREHAOT ot ——F, —AIIIPCRY 7 /a—= ZER P IC k0 iliE 35
ZEWTED, T2& 20, BN 2a R L L PCRICEVELSIE 51 O B S| 28
L, i S 7a_TZ— BT D, DELZORIZ—% R LTS IE B 208 £
BB 2R 35, EFIE R 10O\ EEFINFASNIZA7 & —0 L (57 M) IZfT
EOEDOEFNEF2OEERFIZHE AL CHRNO Y e —F—58ET L HEND
Tons,

LIedio T, REPO T e —4—L, ALl SE 5 1 OHEEES LELFES20

HERFIDIEANT, T HHE BBl 5 M ) BREE SR TR AL 72 & DA INH 7aHE Bl
FIBFFASNTOTHE, e, ilFIE S 1B L O20HEAERLSIZIWT, TATA
Wy I AR EEIRG R FORE G EZ LM BN T AR O T ' —F —EHE
ZD S EDHLDTRVIRD BE DT EN KK B EITFFASNTHDL DS,
ARFERADOT T —F—ZWUEIND, SHIZ, ENHDTATAR Yy 7 AR FEHIR TR
FOREBEMLIZIN TS, TATAR Y7 A A E F £ TER FOR &2 551772
WERY BB DS R K BHETIIHASIN TODH Db, AEAD T 1E—F
—ITEEEIND,

ARFEITEBNT, AN D= MM EIF N AT VYR DB B I OZE DR D
EFICBITDRGEZERL AT IXAB—avk, 2L A4V RE (L
ZIE, 6XSSC(1. 5M NaCl, 0. 15M 7= B =F N A&& LIRIRAZ10 XSS
C&9%)). 50% 74NV LT INEZLEIE P TA5CITTNAT Uy RS E, &
AFBET BZIE, 2XSSC) TEOTIT TR T DL 2250, BAA VB (
Bl 21X, 6 X SSC) IFRH T65CIZTNAT Uy REERHREE R4V IRE T (Filx
IX, 0. 1 XSSC) TE5CIZTHEH T HRIREMIREELFITHILENTED, YA
TYTICBITHEREIL, 722X IREES0CIZRELIZEG A, 2XSSCHEARN
V=T g ) B0, 2X SSC(BARNI Vv —Tadefh) LRI AT
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[0020]

[0021]

[0022]

[0023]

NTED, WFAT YT IZBITHREL, o2 1E, Bl (RAN Ve —Te
)73565C (BAN YV a v —72 5 ) ETORENLBIRTHIENTED, T,
bOANVRIRELIRE O 5 2 EbSEHTEL TED,

NATVEA B =V ait, [BLFaTF—ru—=0 783, [hLv b7 aha—
WA A FLFaTF— A AFm— ] “DNA Cloning 1: Core Techniques, A Prac
tical Approach, Second Edition, Oxford University (1995) 72 & IZREEH I TWB T
BICEL Tano— A TVE A =S alih, FT—T AT VF AP —aiEX
I 7T aybNAT VT A= a AEREEITIRIZENTESD,

AN D2 MR T TAATVE AR RERARI X7V AF REL T, NCBI(
Fiati B E— T4T NAFT2 /P — (National Center for Biotechnology
)) —BLAST (A TxA—ay N—ivw7 a—iN TIALAN —F V—
J (Information Basic Local Alignment Search Tool) ) 72E DFERMERRY 7T =7
ZED, T7HNVNFIRTE) DT A=F2E AV TEH AL L&, BEFIFF1 TR
OENDEERS DS ANCESEF 2 TROINIEERSNEZEHTHRIXIL
FFREDIRELT0% L EDOMRIEEZ AT HRIRIVAF R, IFELLIF80% LI E
DOHFMEZ A TERIXIZLAF R, SHIAFELLIT95% L EOMREMAZ AT 5K
KXPVEFREZRTFTHILENTES,

RIEADOTOE—F =" AT I Z— LU TE, TTAINRIZ =D FLL,
TENRIZ —DRGAD T 0T —Z — B HIRER A T HEN Db D THIUT, &
DI DTHERTHILNTED, Eiz, SRBRETFTEHAT LD OHIFREESR
AL EBEEAL CODLDONIFEL, ZDOEHR_IZ—LLTE, LR—F &z
TEEEL, 2O Licr et —2—%2b7 7 | @ROFIRBERABHT L EH TS
CHELE ROV O —F— DL R—F—T A HICHBEINL TWAERTZ— Tk
ZIE, pGL2 N—3 w7 7K — (Basic vector) (FuAF#E)  pGL3 ~_— v
7 RyF—(FaAHE)  pGLA =Ty RUE—(FuAFHEL) 78 SR
SN TEY, frEICEH TES,

¥, ABAOT v —F—5 B HTHIF L, AEPAO T ' —F—DIEM
EIMET A1, KREHAOToE—F—03 I FRICLR—F — B a1 NEE
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[0024]

[0025]

[0026]

[0027]

[0028]

ENTEHDOTHLZERIFELL, MIE~DINT VAT 20 ar BERTHE, BfcHI7R
NI Z =Y A X3 10KbpFRE L F THHIEREFELL,

T —F—OIFEEFE T AT IEE LTI, —RIICRLBEFE DN TS
EPNT T 2T =BT A ETHD, bHAA IERIVEHIN TOHMOL R —
B—T AT HIELTED, NV T 2T — BT oA 1ERE DD TR ZTE
HAEALRIE TE, O ERTIETHLDELEOFTMEND HANZBOTEHEL

ZOIIRVR—F—BIEFLLTL, MBBFEDORHTENILNTVDE
DTHIUTRHTIREIT 2L, L2 N 7 27—+ BIO/nT L7 220
—NT B FNNT AT 25— B(CAD)BGFREDERERT. fkEw s T
'E (GFP) B +BLUOREEKF L _IE (DS-RED) B8 DEIL T
HEGFRECFEHTHIIENTES,

¥ ARFAOT O —F—T, ARV REEAERIICES O TR EMITHRET 5T
D, AV AT FEARIRZRAT A2 021X, 37 Al PRI B T A
FELUTHERTAZENTE, ELIL R —F— B F P AR B R 742 2R
LTS AZERFELY,

REEINAE A SNDIAERIM MRS T L LTI, N7 v A VUM R T X
A AT UTHERG T BAVVTMERIR T, 7T FARTF VUMM RIB TR E DA
HATHY, MBI OENDOT A AZIDEY b D% BEIRIRTHZLN T
Do DML, ARFEADRIZ—TIE, BIRDEHZITRIT-DILELITMDO T mE—F

(X DMDTHERIGF 28 T HZEL AT RE TH D,
SHITIE, AFEAOT e —Z —D FRICLV R —F —BinF AR E R F
HICHERETHHE A, GFPe AT v, Uit BBl A & fm+ (GFP—THy
groRFE) FIIIREDENA T o~ AV U MiEE R A EE T (DS—RED—H

ygroRELE) 728 DL AR —&— B a1 EHUAERIMIERE O E W& EiE 3528
HCED, ZOIIRBMEWEERTHILICID, ARV EAEMEA~D S LFFEED
REZLVR—F—BE T CHERL, FiAEREMAAZEICEoTHRALZWH

ZHIBRTHZENTED, ZOBEDOL R —F —BaEL UL, #EABEBETESIC
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[0029]

[0030]

[0031]

R T& AORBIBBLE\ZLn b, SROENZ L T EEIRERET L 3T
BHaa—R 5B FRFELL,

ZDIOBRVR—F—BIEFROTARIT MRS F. FRIL R —F—BInFLit4E
Al & DR E BT (LT, BlE B FLbV)) OARFEHO e —4—
~NOERESTIELL T, YT RO 2 T IEREH TN TES, 2L
ZUE, AR L2 X7 AR — =T e A R 2 — 2L TARERA O 0t —5 —
EERILTZGA | BT — T E T AL AR — 2 —Ba 1L, B2 L R —2—
BEFRLTAERMEEE T SIS EEFEANELLIENTED, BT
V&, BBROPGL3 =y AR7&Z—TE, NeoldB8ELUXballv V), 2D IR
BERTNY 72T —BREBEFEYIVHTIENTE, £Z~Neol B8 L UXbal BIETES
M EZNEITMUIZT A ~—~T 250 B BB DOORFAPCRCHITEL X4
A REE R LT AWT 2T 47— a TIUR BB D ANE LN TES,

BONTA_IEZ—EHRWNICEATHHELLTUL, VR 7= ek, mrbm
Rl —aAEk VBN YD MERE BT 5ZL03C&D, ERLI-_IZ—0
PARXR10kbpZAEZ 5560, B BUMAESESHING, MZE AT, B HHas
EVRT =73 a AT ADITKOVHIBADZ AR, =L 7Rl —a BRI EL
Ve

RERADT T —F X, A AV PFEARBIZ IV TR RAYITERRE 2720, A
VAV PEAFRROEEIERTAHIENTES, ZOFIELL TR, 72203, BF
EEH1ITROINLEERS DS ANZESEF2 TROINDE AR ZnE S
A4 HAFEH DT 0T —F— phINS—363,”—1+ (hINS—363,—32) Xnd
iAo Ui F 2Rl e SE TRk s " E (GFP) 21—
NI DB EEM LT 7 TAINAR S —: phINS—363,/—1+ (hLINS—363,
—32) Xn*GFP—HygroRZHEE 95, LhESHIIL E/2I XA TR M2 E DR
AR E R IR TES Y, BEEORIGL S 7AINE L/ aRL —ia il ikhE
AT 5, BB E LML IO UFEE1T72), AR 7 7AIRDNEASNT2 AV A
UL BEAI BRI T H SR BRI T ORI R BT 5720 | RFRICBIZ Lk MAa D
BB BIOHNARE DR KRS TR S TS T v A VU B R ICERINL
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[0032]

[0033]

[0034]

[0035]

GFPIGEMIR DR EZATV, A AV EEAMRESRLZ LN TES (K2),

T FZAINDE AP ZRERS VR TR AR 23 A o AV PEA MR /L EEE
ENTHEIX, AV AV EAMI THo THGFP —HygroRBPHEILE T, Zh i
B TERNZLIT725, LT2id> T, A AV EAMBIC b E SRR A 2h =R
BB HMEFFEEICHT A E T ot — 4 —EH 7 TAIRRHEAIN TN
HHABAD I ZBRE T DL EL, 2D F{ELLTIL, 77 AIN:phINS— 363
/ =1+ (hINS—363,—32) Xn*GFP—HygroRIZ, SV407 @& —F—R7A

TR A VT EEE ey M@ AL, 77 AIN:phINS—363,—1+ (hl
NS—363,/—32) Xn+*GFP—HygroR,/SV40:Neox 3§ AZLNTES, Z
DT FTAIREMHTAHZLCEY, AV RV EAEMBEA~O M EFHERNC S TAINE
BALZAIE A~ AL AL BTN TEL(KS) , bHAAMEH T

AEAITER G 1L, AT v A TR0~ AT DA O RITIR D 1A H
BIETREICHEER TN TE LR—F—BIETH, GFPLA ORI DE
BFRECHBEERTHILNTED,

FIAINEEATHEBEIL, 2X 10 ~5X 10 FEDMIU L TFFAIN2 1 g
~20 u gDMFELVY, SMEFEIT, BV — RBE TITRIZENFELL, AR
B3 2~6EM B FELL Y,

3% LL N ORMEHNZIVEOIZFHFR T 505, AFERITZNOHIZRES NS D
TRV,

Fhifl 1
(AR RY T at—4—0D—363,/— 1B D i
bRV T aE— S — DEERERAAERNL (+1) O L — 125 —363& HETD
5 7T x U HEE (BFIE 1) &, ENE R AHESE AR (NHLE) K0 #iL
72N 7 B100ng &AL L, RIS (94°C, 1580, 62. 5°C, 30}, 68°C, 147
) X 35 A2V TC, PCREEMT (LA T, Xhol /' —363,—1/Hindlll¢HE9) ELT
57, 7I7A4~—LLTE 5 AT XholBIBIER ZAH A ATE T 4T — R 7T A~ —
1 (B2 53) &, 3" MNCHindIIEIBrER L ZAH 2 A A TEY N — 27T (< —1 (ALY
FEA) b AV T at—H—D—363,/ — 1RO E L=, PCRIX
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[0036]

[0037]

WR DA E R TR T,

TFTI—RTFA~—1;

5" —TATCTCGAGACAGCAGCGCAAAGAGCCCCGCCCTGCAG—3" (Ais&H
53)

UIN—RTFA<—1:

5" —ATAAAGCTTTGAGGGCTGCTGGGCCCCCGCTGGCTTTATA—3" (FE!'%

FKm4)
[F*1]
# 1
B 47 =" RHRE
10X PCR £2#i&k (KOD—plus — T 08 5ul 1%
2mM dNTPs Butl 0. 2mM
25mM MgS04 2ul 1mM
T BEY (K10 M) 1. 5pl £0.3uM
ERF ADNA 100ng tul DNA10Ong
DNA RYAF—F 1l 1. Ounit
(R 54 - KOD—plus — . HPERHRR A SHL0) “
g ke EY
f 9]
AREAK 50 14 B

(B) ATRCPCREMD1DONY T 257 —BIEEY) ~DY T ra—=2 7

BiEE (A) THLNPCREY 1(Xhol /— 363, — 1,/ HindlID DA &4 HIREE R
XholB L UHindllIE10UIZT37° CTLORF MR L 72, MY T 2T — BRI T TAI
RTHBHPGLS N—vy RyF—(Furtil)s5 u gz FIU2EOHIREEZE A 15
UIZT37 CT3RFEIEL , AT A7 — a3 (Quick ligation kit) (M220
0S:=a2—AY 7T R NA4F7R (New England Biolab) {-84) 2 i\ CTFA 47— 3
VEITIRSTZ(X4) , T4 —a i, 50ngD 7 FZ—DNAIZXLE/NEL T3fE T
DAY —RDNAZRFL, AR E K THRLI0 n1&LT2Dh | Sy NIfFED2
XIA D IGAT = a AR EREL w107 A7 TADNAV A —EA A T, Z|IRTH
SEA L 2R — LT TR0l BN TA 7 —a BYDIH 1 u %, FEfiE43
043RIk LIz 38V 2100 1 1= B M L (DHbBa, HEEM RS AR [23R
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[0038]

L, 37 CT45MMELT-DL, 247K EIZEFEL ., DWW TLBRE#IZ 900 1 17k
L, 37° C TR EHRESEEE %, 100 1 g,/ mIT VBTV & A LBE RIS IR
FELT-, 3T CTI4RRIEEL, 2R Oan=—%57, BROan=—%tv /7y
TL. EROEEM T/ NAT— VEER ZATIR o7 3= Ly 7% v (miniprep kit) (
X747 (Qiagen) #H5L) 2 H W T, 207 aba— U L7zR > TTTAIRZRERL
2o BBNIZTTAINEXhol B L U HIndIT TALEL , B BIELFIDA P —heLTH)
DHENAZLE T VY AT avARERT 1% T H—R7 M TEKKEIEHGEL
(K5, L—y2), HBYDOZTFAIRT (LA, phINS—363,/—1-Luckb 59, ) 157

(C)ebA R Tae—F—D—363,/ — 325D FHE

(B) THELNTZTFAIR : phINS—363,/ —1+Luc50ng &AL L, bR AU T
mE— & —fER— 363, —32% (1) il IREER Smal MWL 2N L 727 + 7D —F
T4~ —2 (B 5 5) BLOXhol GIBr L & INL 72U N — 27 51~ —2 (BLF
#56) . (2) fHIFREEZENheITIWTHNLZ AT ML 727 TV — R 7 T4~ —3 (BHE =
7) BLOSmalBIWHEAT & AL 72U AR — 27T (< —3 (FHIRE8) . (3) HIFRELHE
MIIGIETER AL 2L 727 4 70 — R 75 A~ —4 (BlSI&E 5 9) I L UNhe [BIBTERAL
ML AN = AT T4~ —4 (BLHZE510) | (4) HIFREZ R Kpnl G172 40
L2747V —R 754 ~—5 (FFEF11) BLOMIEIEFNL &AL 720 3 — 2
TIA+—5FFIFEFL2) ZEAL., (A) LEERD 7 1E TPCRICEDEIRZAT RV
. FIRREE R I & A 95— 363,/ — 32588 A PCREM2~5L L T4FEHH (L
T, #1241, Smal / —363,”—32,Xhol, Nhel / —363,” —32,/Smal, Mlul,~
—363,/—32,/Nhel 8L UKpnl /=363, —32 MlulLb\ V), ) 1572,
TATU—RT T~ —2;
5" —TATCCCGGGACAGCAGCGCAAAGAGCCCCG—3" (Ei¥I%&%E5)
VN—=RTFF7(<—2:
5" —ATACTCGAGTCTCAGAGCCCATCTCCCCTACCTG—3" (Hl%I%&=6)
TATI—RTFA(~—3:
5" —ATAGCTAGCACAGCAGCGCAAAGAGCCCCG—3" (BlFI&E=T)
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[0039]

[0040]

VIR—Z2FF7(<—3:
5" —ATACCCGGGTCTCAGAGCCCATCTCCCCTACCTGTCAACCC—3' (B
§1%=8)
T4 TV —RTFA<—4:
5 —TATACGCGTACAGCAGCGCAAAGAGCCCCG—3" (El¥%&=59)
UN—RFFA<—4:
5 —ATAGCTAGCTCTCAGAGCCCATCTCCCCTACCTGTCAAC—3" (E¥)
%+#10)
TATI—RTF7A~—b:
5" —TATGGTACCACAGCAGCGCAAAGAGCCCCG—3" (Bi¥|&E11)
VN—RTFF(<—5:
5 —ATAACGCGTTCTCAGAGCCCATCTCCCCTACCTGTC—3" (E¥|& =1
2)
(D) FuE—F—DEH

(B) CELALT= 7 FAIRL :phINS— 363, —1+Luck, (C) THLNTZPCREY2:
Smal,” —363,—32,/Xhol&%, #ll[RE£3E Smali L UXhoIZTREEL =D LA
T (B) RO FIEIT, 745 —ar&HifTL ., phINS—363, —1+Luc®Smal#s
L OXhoIFHZIZ — 363,/ — 3288128 1 DR A E4L7- B BID 75 IR 2 (phINS (
—363,—32) X1-LuckbF9, ) &7, ZOHELMIKL | phINS—363,—1
* Luc®Nhel$ L TUSmalERAT, MIulFs LONheEH7, Kpnl# ZUMIIEZIZ, (C) T
FOT-PCREEM 3~BE M AT, LI, T TAIR3~5(phINS—363,/—1
+ (hINS—363,/—32) X2~4:Luctb =9, ) Z2ERLZ,
(E) & ae—F—DR

&7 FAIN :phINS—363,—1+ (hINS—363,”—32) X 1 ~4-LuckZNnEh
DFESOF AR A 22— EIZ80 HE 5B REES  Hind I XU KpnliZ TR, HEY
BLFIBA L —he L TEIHHENDZ L2 =T U AT avARER/ 1% T Aa—R7
N TEKGKENZLVFEEE L7 (K5, L—3~6),

EhE ] 2
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[0041]

[0042]

[0043]
[0044]

Fae—g—IEEEE

&7 —F—DIEMEE I D720, VIR—F—T A2 L FO@Y Il
7o
(A) BZHIFLA~DTFTAIR DA

RKIDFTTAIR1~6(6 ug) &, WEIEREL L THARAT 0y A VAT 0e— 5 —
DTN B —HFIN A —BEBFELZTTAIR : pCMV 8 —gal (6 1 g) EDFF1
2ugk, ThEN1. smlF vy 7 & NFa—T7 (my R T7HE) A TIREL,
ZHUCYRT =7 v a B EEF R Opti-men(F 72 (Gibco) BRLALED 2L, #
E4300 p1eU7e, et ELTlE, pPCMV B —gal (6 1 g) EpGL3N—Tw 7
75— (6 ug) LRIRE LIZbDEMEH LTz, = Tl4mlZV T Fa—7 (T7na(
Falcon) #L84) MIZUAR 7 =73 a3 3K VR 7 =7 F > (Lipofectin) (1 v (In
vitrogen) 4184) 221 p 1AL, ZHUZOpti-menZ N2 MR &% 300 u 1& L7z, 4577
BLIZDOL, INFa—T NOE T ITAIREEMT )T Fa—7 1%, URT7 =
TarRELERL, SOIZISFHE L, MIFEHER (2mME/IZ16mMOL
— N A= RFINE N ARy 2 BEA— T NVIEH#DMEM)) % 2. 4mlRIL TR E
3. OmleL, IIBFIL CURT =7 v ar BRBREERR LT,

URT =72 O 24REEBITIEN TV = R 2RO & L Rz E A6 v = /L
T —MZE Y VA0 T MREME T 0) OB IRZ RO T-O 6| BiEE THLAVZUR
Txyvary AR E ST 2/ AZL. OmlT DR 3T = /WZIRINL (328R% —E CfT
72O120) | CO AvFan—HI A, IRT =7 v a &fTaoTz, SRFRIRELZO
LERERZEH LT (2ml) , KEBREZITRODIZpCMYV B -gal + BFETTAIN TR
TR OMASDERHY, FHIRITETL TEH247 267 = /L7 L — R T4AK) A3 44
BETHY, SHIT, EREER Na—2ARE (2mM) BL O 7 /12 —ZRE (16mM
N T DI ZDfE, TR HMEH48T =/ (67 =L T L — T8 &M H L 7=,

REBMILE DB RE R 2T,

[#2]
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[0045]
[0046]

[0047]

# 2
Mk M3k
1) MING < AA LAY BE A N RR PIREE ( B ke
2)a TC1 2 RY Judy=t s PE A Bk PAIEEE ( o ML)
3) MIAPACAZ2 b NPl R A PIRREE (B EASH ORI >)
4) N bR E # M HIREE
5) HepG2 e TP L e e HIEE
6)TE—1 e MEE FE M R AR
7)LOVO e INEE R e A3
8)A549 b iR A R AIREE
9)MCF7 b MELAE A JeEE
10)293T MG B R P
KRR T TAINERIITT T,
[#3]
# 3
' 5 FITAIR
1 phINS-363/-1-Luc
2 phINS-363/~1+ (hINS-363/~32) X1+Luc
3 phINS—363/—-1+ (hINS-363/-32) X2+Luc
4 phINS—363/~14 (hINS-363/-32) X3+Luc
5 phINS-363/-1+ (hINS—-363/-32) X4-Luc
6 phINS-1373/-1+Luc

(BN T72F7—ET viEA

URT =272 ar TR T H36KFHITR , &7 =/ OBERIREZIRE, ZIUILR—F
— ARG AR B (7 e A ) 2400 pw 1T DI INLS S EL O BRI —
N FANT, BRI ZEA L, £V VEOVNEYE Ty _UR LT # R
Yy FEL SmlFa—TIBL, BEOL CREMRHE KIS E LT, 20 RiEL
00 u 1&Bright-Glo V7 =25 —E T A HE (Fr AW #ER) 100 p 1ZEFIL, /L
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[0048]

[0049]
[0050]

[0051]

[0052]

[0053]

I A=F = HWTELE (RLU) ZRIE L,

B —galfERIED7=HIZ, [ :IE30 114190 1 1D B —gal ik (1mM MgCl2,
45mM B — AV HFhEF ) —)L, 0. 88mg, ml ONPG, 67mM UL BT ~J7 A
. pH 7. 5) LIEFIL, 1053 % 7L —H ) —& —IZTOD=405nmfEZHIFE LTz, £
=/VORLU,/ B —galfiZHIEL , fattxt &L THWzpGL3+pCMV B —gal
D3 =/VDORLU,/ B —galfEDV-HfE% KD, ZOfEZEEEE (fold value) 1. 0L L7z
LEDHEY=)VDORLU,/ B —galff 2R H L7z, SEAE D TOFERER (Fold I
nduction) : Luc (RLU) / 8 —galfii b2 D), SDEFH., T &1T72o72,

FEREREBLOTITRT,

TIAIR2~61E, WL OMARZE B SR O MBI W TUIEMER RO S
725372 (MCF7R X 1UN293T) . E7-NIRIE B kML (MIAPACA2) 8L WY
o HIRAHI SR N AT EEARIRE (o« TCL) 25, Bl haz Br o> R RRZE H SRl
FZ BV T FFRIC R ABTEITRD DR o7z, B RBHEH S TAURY U FEAE
HE THHOMINGBIZIW T, R NV a— AR TN T, TTAIRL T4, 3fED
FuT—F—{EMEERL, TTAIN2~5TIZEIHE L (74, 4~102. 8f%) (X6),
ST, BN A—AEBITB T, ZNHDOTEEIZSHITERS - (K7),
PEZE ORI F RTREME

REHOT e —2 =3 ARV EAMBICIER RVVEREL R, BEIE
PERE N0, T2l 203, AEFOT 0E'—F—D T, V727 —8, GFP/2
EDLR—F— BB RTARITEE G2 EEEE SIS E SR B T 5—%
EH T BZE125D, RO INA VAU EARBORR T IEE R TE S,

B0, BARPO S aE—F—T o —REEREETHY, BIEES L a— X
G CRER T DL TRVEME I CA LV R T e — 2 — B Z R DM LE [ 2555
THIEINTED,

BLFIZR 7V —T F Ak

BLHIE B3 Eh A AU T T —F—D—363,/ — 18ROS5 (AN XholHl FREH
ERIANTET T —R T T ~—

BlFE 4 b AV A T e —a—0D—363,/ — 15EE D3 [ZHindIITH] R
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REERAA ATV N =R T T A~ —

B 55: EM A T HE—F—D— 363,/ — S2HUROE’ {HICSmalkiIlEH
NEMBPIANTE T T —R ST A~ —

BUFIE 56 LN R T RE— s — D363,/ — 32RO RITXhol R
(MLEARTRANTEY) N = AT TG0 —

BRI T B A T 0B — =D — 363,/ — S20HOS HITNheTHIIRE
NAAAAANTET AT =R T T A< —

BIFI 58 LAY O — =D =363,/ — 320EHDI HISmallIRE
REMASAATEY /S = 2T T A~

BFIEHO: LAV A T ey — D363/~ S2HHADS MITMUIHIRE
NEFBAAATET AT — R T T A~ —

BFIE H510: e AL T RE— s =D — 363/ — 32O FINTNhel R
AR BIANTZY N =R T T (7 —

FLAIFES11: EbA R T e —F—0D—363,/ — 326018 D5" AIZKpnlhil R
AL A ARIAATE T 4T — R T T A~ —

RIS 512 EM VAU 0T~ —D 363,/ — 325UKO3 BITMuUIFIFRE
PEEMIBIANTZY N =R T T A —
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AEeR O HIFH
[1] a) Bt ¥ E H 1 TEOINAHEEEF|DS" HICEF]EF2 TR OINAE IS
BEBTHRIRIVAFR, £720%
b) Aiita) DRYRI LA F R O B S| AR e B S5 5 RY X7 A4 F
REAN V2 MREBET TAATIZT AR ARV EEAMBIZ BN T 2
—H—EHER T HRIXIVAFR
MORHT T —HF —,

[2] FEROFEB1EZHO S e —F—5E I F—,

[3] AEROHFEE1IHELEHO 7 0T —F—0D3 LR —F—BEFRBIO £
A FITE G F BRGSO B RO S 2R O~ & —,

[4] (a) B ROFHF 1RERHO 7 0T —F—0D3 LR —F—BETFBLOH

AR IR T S ERES N QDRI Z—% | RIOMEAIRICE AT 2 TR,

(b) (a) THONIARVZ— B H R AR Z A R EARMRI MEFEST ST
2.

() LR—Z —BIGFDREBUTLY, A R FEARBEA~DS LR HERTH TR,
FSENE)

(d) FrAEATMEE LTS T 2 AERZTRIMT DL R A AU EEA M
ERRTH LR

EE AR EAMRORI L,
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