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RS D!

Ve AR o Bl 2 3 o W 2 S D EHE AR Y.

[75°kE 2]

Ve OB AR T2 WE A, P/ EF )V OREHERE THhLFEKE 1THOE
AR o

[FkH 3]

D)X v oSBEENEA, hs HRD3%22— FE 2 EETORBEZINNT 29 E
THLHHEKIE 2 LHOEHEMLY .

Aok 4]

hs HRD 3% 22— FT 2 EETOREZIHTIMWED, hs HRD3Z 22— F94#
ZFIET42s i RNAXIZs hRNATHZERKE IFLHOEFHB Yo

[F5°KE 5]

hsHRD3%2— F§5EEFD UTFo (a) XX (b)) ODNAZELDOTH D
FERKIE 3 it 4 o ERAEY .

(a) BFIBS 1R ENLEREN»S5%5DNA

(b) BAFE VIR ENLEERN 252D NA EHBHRIEERA 2525 DNA
ANV NEEBRTTNAATVFA AL, 2oh s HRD 312 H T4 % 2%
s B2 — FT5DNA

[75kE 6]

s i RNAD. BAES 1WORTIRERN O S & —HMOMNEZEN L TZ2LDTHBEK
IH 4 FEHOEFEMTY .

FEoKIE 7]

U, RHEIE. PEETS, BN URMEERSASEEND DR LD 1 D0BEBREHN
TATEFET L 00FEFEHE 1 ~ 6 oWV Eidy 1 HICTLEH O E M Yo

(75K 8]

WEIEMBO h s HRD 3OBE AR T2 2 L 24858 32, wEMBOBE 2 IIH T 5
FHito

FHKIH 9]

EEMRLO h s HRD 3ORBEEZNF T2 2 & 28 &+, MBI, MAMIL., Hi
WX NYEMES 7R F— v A RSB ik,

[FEkE 1 0]
WEIEMIBO h s HRD 3OBE AR T2 = L 2458 &35 . mEMHIL. IhoiEin
FREZ BT 25— 7 v orEER2IIHRT 2 ik,

[FEkE 1 1]
EEMAOh s HRD 3OBEZIH T4 2 L2858 L35, EEME., MAM., O
AL, B AECHAL . EVEES AL, SRR MR OB S ks S EIE S A
b —FEOMAY LA VY — O Ky — 6 DEERIHT D T,

[FBkE 1 2]

hs HRD 3D%EMHOUMKA, hs HRD3: I /¥4I Y EDFHEHEILL 20T
%, BERKIES~1 1o0owTis 1 HIZHEERO FHHE,

BRI 3]

frF—nAFry—6nEETINRTLIYE 25 CEFALEY,

[FEkE 1 4]

A —uAF -6 DEERZIMNTIYWEIY ) EF ) L ORBAEYE TH L KA
1 3FEHDEH Y

[FBkE 1 5]

L) yOEBEHEREA, hs HRD 3%22— FT 2 8ETORBZINN T2 Y
THHmKIE L 4 iBROEFEMEY

[FEkiE 1 6]
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hs HRD 3% 22— FT L EETOREZIHETLIMED, hs HRD3% 22— F74#
ZFWa+2s iRNAXiZs hRNATHLFERE 1 5 il B oESMEEY,
(kw1 7]

hs HRD 3% 2— FT2#ETH, ULT® (a) XiE (b)) DDNAZELLDTH D
FEKIE 1 5 XiZ 1 6 O EFEMAEY .

(a) BFIFES 1 RENDIEREN 255 2DNA

(b) BFAFE VIR INLELANF 2502 D NA FHBHRIERRLA25%25DNA
ARV 2 NEEETTNA TS A AL, »2oh s HRD 31EM2H T4 7 > %
s Be 22— FTLDNA

[k 1 8]

s i RNA2L BAFHFS 1R TIEERNO ) 5o EZENLETLLDTH DK
H 1 6B EFEMAE Y,

[FBkE 1 9]

D, SREEHE, Yy AT VR, 70— VR, &SR SEREREEE L, &
BT )T b= FARTEML X YV EISRLZEISBENLZ L RED 1 D0BERE
SWXIIEETL2-008FKH1 3~ 1800 Thdy | HICEROESEMERY o
[FEk1E 2 0]

RERIGZIM T2 22 TEL, FKE1 3~ 1 8onwThd | HICGEEHoOEIEME Y

[SEHH o 55 7 7
(4348 43 7

AREWHIT, v /E8F) viEeEEEBE T2 FHrd 340y e (hs HRD 3)
REUEREMEY., BV F 2R IEE T2 00 REMAEMICET 2,
[

BEi ) 7 ~F (LT, RALWH) (I, MFomEMHBSCEE2EEAR N &5
DRIEMERTH D, APHBIL., ZoEEHMoR L EOBZFE LTI /Y
F) EEFERELTVS (WO 02/052007) 6

/G DR, RABEHEDOWEIFEMRCFEETZHY 32 8THY, RING
fingertF—7%2EFTBHE3IEXFFUSAT—-A%22—-FT5bDTHbH, 2D
TF— T, YR FF AN EEGHE R R TH, EE, B ESTF
il EaE T2k, PA4HALl WY 25 —F VERIWCLEOY YT EDIEXF ¥
bR T EIEEHENTHSE (WO 02/052007) o /. AT, v/
EF ) U AEHEE . BT MRREEOEIL S T EARBINTYS (Gen
es Dev. 2003 Vol. 17, p. 2436—49),

/XN VB P ETHEEILREINTE Y, BFEREICB TR S AT
DPIThNTnd, /X ) ORFEBBA VY B STHY, 2L AT O— VERTHEED
TRCELLZEETFTHHHrdlp (HMG—CoA Reductase Degr
adation 1) it. H¥EMHEHrd3p (HMG—CoA Reductase
Degradation 3) CEENESEEZERL, Mok itamgsy v 7 g
DRI b L ENERHEN TS (J. C. B, 2000. Vol. 151, p.
69—82) o LALAEDE, Hrd 3 pllBETABEEIXHELDTIZRV,

Ay —af4Fy—6lEA vy —ua4Frs—1, TNF—a & & QIHBEMNT A M5 A
vediEn, AoRERSESERITIA M4 v Thd, MELEROMIBIZL Y
FEEINZ A, ) SRR, MR, SREER Sh A SR B T &k 2T
Mot bEEsN, FNEDOMEICLETH L, 1 v 7 -0 F -6 HH5TLIHAL
LT, UVw =g, BB, v v A v Ui, 7 O— V. &R EENER A
g, BRI FY F—FA, BHLIAELEDNHD, A V¥ -4 F— 6 13HIE
FBRERRTLZA V7 — 04 Fy—6 L 277 —UHETHESLINE., MER»LE
HELALE Sy —kEEL, Ve BB L TwRWHRICEST LI Eicd ., &
RIS EFETIHELH D, A7 — 04 %y —605EMAME LT, BHIIAOHKRE
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é%m«@\m FiglcB1F 2 C—nEY v o7 BEAR OB, BB IS /MK
R %Eﬁ%%@%ﬁ%ﬁ«@ = Emﬁ®7+%—vz«®%m%®w% VE
GF@ FHEESL-MEDOFEL ENEBTFONL, T, A V¥ —DOfF -6, Lt
¥ — Lot %EET%M4V§—H4#V—6btﬁ&—ﬁ%ﬁﬁ%ﬂ%lﬁmﬁh\
U@?%\%%E\7U—VW&EK%%%%ELTm%O

[SEFH D B R ]

AIEA X, WiIEMRo R EEER A 7 - 04X —6DEAEALZIIRTL2YWEEEUE
MUY, ROhs HRD 3%+ 2 = & 245 & T 2 vB R o B GE 2 H) 4 2 e
RIEMT AL RHEET S,

BEWAZIZ, FREERET L DS TN EETo 2, HFBHOL r 4 3 HERE
WWBWT, Hrd 1 p ¥ VS BHVARLEG 2B LTEY, REIHEFZMIL B h
DHEPL TS ZEHFREINT D T Ed b, szrdSpﬁw;wyﬁ A
U2k AR SO BN ¥ — O % — 6 DEEICPIATH D = & A A
5726 #L Ty hs HRD 3Z2HWT, #Hi-SERGOME, U<, HEEE, Y
fE. BRUMMEERSEOZWERCHBBEEORBICAEN THE L #FL2, REWHEEET
HIZE DT,

Thbbh, REHIILTO®EY THD,

(1) #WIEMROBEEZIH T 2 Y8 % & CEEME Y,

B2 T 2B & LT, B3y /€4 ) ofBEEEYE?ET S
Nb, ¥/ EF Y yOREMEYEIZ, hs HRD 3% 2— FT 2 #ZFO5E 2 10K T
2WE. HFLWE, hs HRD 3% 22— F¥ 2T T2s i RNA (small

interfering RNA) XdshRNA (short hairpin R
NA) 2PIRT2ZENTED,

HAEWIZIAh s HRD3 20— FTa#EEFE, LTo (a) Xix (b)) DDNAZE
DL THh L, Tbb,

(a) BFIBS 1 RENDIEREN 5% 5DNA
(b) BFAFE VIR EINLELEET 252D NA X B RIEERA 5% 5 DNA
ANV Y N REHETTNAA TS A AL, »0oh s HRD 31EMZHE T 7 %
s BE2—-FT2DNATH D,

S5, s i RNAIZ, BEAHFS LICRTHEERNO I 5 —HoENEZENETZHD
THh-oTh L,

AEWHOEREHML I, V<, SHE. WER, BLORMERERE, L EENL AL
Rl EL 1 ODEEEBM L IEFETL DM S NS,

(2) WEMAROh s HRD 3 0B 2 T2 Z & 2458 & ¢4 . BN HH 2 1
32 HHE,

(3)@&%%@thRD3@%ﬁ%W%?% EREE Y T4, BN, ATAMAL
. B I3 EMEEICBITEZ 7R =2 A2FREE5 HE,
(4)@&%%@thRD3®%ﬁ%W%T% R E TS, AR, B oo
X EZCBTL 29—y oELE2IHT 5 it
(5) WEMEOh s HRD 3 0B A T2 & 248 L 32, WIEMIE, DA

. B, BRI, EMEEAL, AR, BEEs S h oML BT
%ﬂ&<k% FOMBSSA v 7 —104 F v — 6 OREE 2N T 2 FiE,

(6) A ¥ —uAFr—6DELEZIRTL2YEZ & EFMAEY,

Ay —0AF - 6DEETIHTEYEE LTIE, FlAET 2840 038 HE
WEFETENL, /) v oRHEEYEIL, hs HRD3%2 22— FT 2 EETD
HEAIHT2HE. HFFL<E, hs HRD3 22— F T2l FICaTEs i RNA
Xixs hRNAZBIRTLIENTE S,

HAmith s HRD3 %22~ FT2EEZT1. LTo (a) Xix (b)) »DNAZE
LD Thib, Thbb,

(a) BFIBS 1R ENLEREN»S5%5DNA
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(b) BFAFE VIR INLELANF 2502 D NA FHBHRIERRLA25%25DNA
ARV 2y NREETTONA TS A AL, 2oh s HRD 31EME2 A T8 7 > %
2B 21— FTLDNATHD,

X512, s i RNAIZ. hs HRD 3% 22— F+2@EEZFolEERA DS 5 —2pO R
PERNETLZLDTHTH Ly,

AREHOEFEMEIE, Vor~wF, £ERE. Fr v AN VH, 7U0—-VHE, £5
R ARMEARZE M E I, 28T ) 7w b —FARUBHL Y ELSEBEN L DR E
L1 ODEBRZZW LIIBFETLIADCERENG, /-, REHOEFMEE Y IZHER
SERE TS L TED,

Ef (2) ~ (5) RBROFEICBE T, wEMEOh s HR D 3 R8BI, #1x
ThsHRD3:IV/EF Y EDREEHEICLIVITAZEHNTE 2,

[ i o il B 7% SR

1. Hrd3p:tSEL1IL/ hsHRD3DFAA VHEERTHTHD,

B2, s iRNAWIASEIL/ hsHRD3OREI WK ENAZ EE2RTHT
5,

X3k, SEIL hs HRD 3O3EEIMHNIC LY . ¥ B0 BRI S 1 i
ZEERRTHETH D,

Bl4{x, SEIL hs HRD3PEHIMHENZ LY, EMBEO 7R b — T ADFES
NicZE2RTRTHD,

M5k, SEIL/hsHRD3SOBHEIMMHNZ LY, HEMIAD TR = 295
‘éS;}’Lf::_ k %%T’@&)Z}o

Bl6ix. SEIL/-hsHRDI3OERMHEIZ LY, HFEMgn s /4 & X7
BB L2 L2 RTETH D,

M7&. SEIL/hsHRD 3OEHMMGEN LY, dwEMIBD 25— 57 & A
SNAZEERTHTH S,

M8lt. SEIL/ hsHRD3* /XY yHBEEEZEK LA EEZRTHTS
Lo

M9lt. SEIL/hsHRD3¢> /%) VHuPMaRicEBAET L2 RTHT
5o

Bl10id. SEL1L/-hsHRD3IOEBHMENZIL Y, #wHEMBRDO A F—0(F
— 6 DEEIMH EN2Z L ERTHTH D,

B11ik. SEL1L/-hsHRD3. BLU/EF) ryoRBMEIcLyY, Wy >~
N7 EOREDIH SN L ERTRTH Do

M12AE,. /3 voIFFELETTIZSELIL/ hs HRD 3R EETH D 2
EE R T TH D,

B12Bix. ¥/ ¥F) voIFFEETTIZSELIL/ h s HRD 3IEALETHDL T
LERRTHTH Do
(BB 2 E/T 2 - D0KBOBE]

PUF, AR Z2ZEMICHET 2,

AEEMIX, hs HRD 3 0BHELWH L, w0 gMEef vy -4 %2 -6
DELETIRT B R G, Vv FEoRBROBW ., ERICA G ERERYICET
Lo

VAV IR SE P ETEEICHRESNTEY . HEREICB W TEEM R FET
ATbNTWD, ¥/ EF )y OMFBERI VY7 TCHBHrdlpld,. Hrd3p &
BREM L EEEZIEE L, DA BILEFEY X7 o nRicBbsrZ E RS R
Twad, HFEEMOL rd 3THEMRTIEHr d 1 poAEwfbé@lbrfgsn, £8@%
B EEoRElbE ErEE I Twa, S ki, e FHrd3pArves (h
sHRD3) b/ 4 eI, WBEMABKORFHEIEILEATH Y., FHi2BEE
DOFW, BELTBEEEORBIIAENTHL ZLERL TS,

ZoT, ARBPIIBNT, FTHFEBEHrd3p07 3/ BENZHWTERETY —
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W#EZ LR, SEL1LEwIBMoEETPRHEE A, Hrd3p&SEL 1L
EOMIZEWTT I/ BEFIOMEME 3 0%, 2HUME4 5% THY, wThEFE I
VAL, BERMZEVELBELEERE N A VHIBRESRTNS, £oT, SEL 1L
HHrd3poAnvasrchaiieElsr (H1) « RIC2ASMRNA (s i RNA)
PHWTHEMBEZLETL2L, hs HRD3OBHREZIH TEL 2 & 2R LA (K2
) o TOFEFETIEWTIX, WEIFANLOMBBERIEEIIIEZCED L Tni (K3) o F
EI3 0% DOHIMEAT K- ARRILTYAE (B4, 5)

HFBHICB W THrd3pidHrd 1l poEEMLICBETH D, £2TY/EF YV
yyNsEEy LAYy 7Oy PCRB LA, YIS vy EiE, hs H
RD3HHITIEBNTELLBD LT (K6) o F/4. /784 »oZEBH I &
NLe, 29— EERLBITL, £2C, iMoo - EEZAELALET A
vohbarre- Mt RTED LT A (B7) o 25612, hs HRD 3k /¥%
Dy EMBATESEEZERL (K8) | LI ABRAECREELTWS (M9) ZEAHL
NEiol, b, WEMBOEHEIIEE ZREHEZR L TwE A Y -0l % r—63%
63. 2% FTHALTYAE (KM10) o T4, BRI/ EF) ¥ 37 EHEE
LawE &3, hs HRD3WELLEHAL (W11) | FRIEALETH 72 (K1 2
ARUEIL 2B) o

PlEo#ESit, hs HRD3%4 -4 v e 7 70—k, RAZIRULDETLH
i, BHE. BRUOMMEEROR L LBMRE CEFEEORBICTNTHL 2R L
TWVd, ¥FIZSEL 1L/ h s HRD 3o&HREE 2 PO —NE2HLT, ¥/ EF
DY OSEHERPREEZHIHT 2 L v AEARRECESV LB ORBICERATH 5,

1. MR Ao B il 3

REFIC B VT, [HEEME] L, Uy v FREOBEEIIC B W TEEHE L TWw
H—EORMAEE T EH L, mEASL e T 5,

FEBHICBANT, Ths HRD 3] &z, BT /Y3 ) THHHrdlpbiEs
LTHRENESEEZ R L., MG REL 7 v s EopRicEboTwa [Hrd 3
pl $IEEND F VR IT B ANV VU TRV, LX) VL, BRELE FFET
EEIFEESNTEY ., BICHFERBCBV TR TN Tnd, ZolLFRER
DANVBFTHLZHrd3pe 73/ BMOKREOY —HHRETS 0%, BUMET4L 5
BUTHY, FEOGEELBELHEEEN A VIPRFEENTWAESELLIL EW) #E%
FHARNWZEN, ThHARIChs HRD3 &N ZOh s HRD 31, BEHFEFT 1
RENLIERENB L CZDL ) 2 EEGMICH—REREN LY 2 b, EEWICH
— R &L, BN ES 106D NAKS LB SEARAN LY 22D NAE
APV YV oy NREHTHNLTVEFA AL, »2oh s HRD 3{EMEAT L7 v 32 K
o— F¥2iEEEsT2vS, [hs HRD 3iM] i, /Nakichnwt, BEL Y~
Ry BBt aEEwS, 2ok A%, hs HRD3%22— F32DNA L, 4
CAMOFETEL G ZAVWT T o—7%2F8 1L, co70—72fAnT oo —n
A TFTNVFAX¥—var, T9—sNATNVFA¥—2ary, ¥Fr7a0v VE0RHD N
AFTVFA ¥ =2 ayEILLY, cDNAFA 75V —BILUF /5547564
LIENTEL, LPNATVFAF—2ayilBBWTAMN) P oy Mg : LTI
LA NATYUFAE— T a3 BT OEREA100~50 0mM. T
FLAWE1I50~300mMTHY, BHEAS0~70C. IFFLLWEE5~65CTnE
BhrsFens,

hsHRD3I®7I /VBEANZENEZS21C, Hrd3 po7 3/ BER ZEYEFS 3
IR ¥,

ZOHOh s HRD 3OREHALNH T2 &, EEHEROMMGEREIE L Nl s s, BE
ML L 1L, EEOMEEEEEL 22 MILTH - T, MWHEONM DR 2 THiEEE
HETHHBTH 2,

LX) VY BETORMENR T 2121, h s HRD 3 OB ENH T2 FEI HH
ENb, h s HRD 3OIHMAMM T A2, RNA i bW HERFHT L ENATE
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LH, BIETITEEMEH LIRS ROERERFERE, 7052 2X 7 LT F,
DR A LEBHNTH L,

RNAi&iZ. dsRNA (double—strand RNA) »ENEETIHE
BEH OB HEES L, YEENEETZUN T2 20X ZoBE2EL (HE
TLHETHD, Ml21E, ds RNAZHIBRHNCEATSL ., ZORNA L HAREFNOE
ZT- OISR (/v 75 ) Shd,

FRHRNA | ZREBZIXE22-0DIC, FlzFY /4y #8BETEHETLs i RNA XX
shRNAZHEIRTEEL, chefflsehidd v, $5vit, hs HRD3 %o~
R EFORBEPIHLTD, /84 v ORBEPIHT 2 2 EATE D,

s 1 RNADOEFIREEZ, UTO®EYTHD,

(a) Y/ EF) 22— FT2BETORMBIF 51007 L4 FTROME
% ER T 5,

(b) B LAGEESS, AATHILEETS16~3 04E, FFLLIE1 9EER
DEFNEFEL, FOEMNOGCERN3I0~T7 0%, FFLLW3IE~45%LELBLD
ERT %,

B, DTOERAEN2AT200% s i RNAX LTHEHTZZENTES,

v AGH : CUUGAUAUGGACCAGCUUUTT (BE7nF=4)

TrFbrAgH: AAAGCUGGUCCAUAUCAAGTT (B5FE=5)

s i RNAZWEEAMMIZEATLZICE, in vitroTAEBELALs i RNART S
A FDNAWHEFE L TINZMRICIEATLEE, 2A8RNAR 7 —— VT5 HER
EEEATAIENTED,

ZHLHICs i RNATHBFEMBEZLHE LT, hs HRD 3 03HZ2IH T2,

Fro, KEWIZ, RNA I3 24725T2910s hRNAZHEHTZZEHTED,
shRNAX*iIZ. Ya—F~AFEYRNAREFN, —FKEo—oas o sEaid & 4
WHHAEBE T DI AT AN TEERPAETARNADTTH B,

s hRNAZ, #0O—EPAT 2N —TEEEZHEETLELHICHTTLZENTE S,
Pz i, »2EEOETEHEFNA L L, A TLHEMEEZENBET5 &, BEAA
VAN—H = FEFIBOETINEDRAA—FAORNABICELTL LA EFEL, &
T4 ~60EEPES LD LI ICRENTS, BAAIR, BHWL%2hsHRD 38
= (5 HF5 1) O—OEBOEFITH Y, EWNFALIIFFIIBES NS DO TIIE <
EEOEREBEHICTLIEDWMETH L, ZLTENAOESIZ1 9~ 2 543k, i
FLLWR19~215ERTHS,

WHEM OB E T T2 HEE, EEETICal amarBl ueZ@EYRAEML,
BEFZO L4 0 nmERHEEE L LALZEEDS 90 nmoEKEHEZHE TE L v,

EHIZ, YA EETXIIh s HRD3 %22~ FT A2 BETOREEZINET L7
DT, I ENEREEFTREE 2 MM T2 EATE L, PR ERERFREE
WSS BYTHANTHY, TiloFy b, 123 GeneTailor™ Sit
e—Directed Mutagenesis System (ArEr0T= il
) TaKaRa Site—-Directed Mutagenesis Syste
m (Mutan—K. Mutan—Super Express EKm%E (FH355(F
HE ) AT ETED,

FEHIZ, hs HRD3 &/ EF ) USRS LTHBR SN, Mok BETLZES
ROEH #HETLZLI2E, v/ EF) voRBE2IH T2 HFER2RMLT 2,

hs HRD3 (I /7 EF YV EDPKELTHEREZEE TLE, /84 ) yo3eBhs
Lﬁ?%ou®%m‘thRDS&//E%U/@@AWiﬁwﬁkﬁﬁi% N RN
Mgl BT B EEHETD 7 R BIIAREETHD -0, HAOYELERA N LA (
%iiﬁm BRE, By r, T3/ B, BeFEESE) WEIhE, 2089
A MLV ARNBEA LA (ERANLVA) Evin, BRAARIZEE T Y 227 AR
R0y 7 BE (unfolded protein) OHMBMEHEY LRIYL, HY
GEREENE T IO REEICE R X L AR ILEEY vy i MakE T
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TNV EREN WD, 20F FTIAEAERICARY v 7 BENERINTL
T4, FIT, INBEOERAMLAWEH LT, #MIIIUPR (Unfolded Pr
otein Response) RFERAD (Endplasmic Reticul
um—Associated Degradation) &IFIENL/NMAFREREA N
VAMBBEILL T, FRY UV RIZEER2 DML, FOLIGTRBY V7 EERT
LR EBNRAEDOA P L ARSI LD, A0 REEHRZ T, MK
EEMEEHRFL TS, HFEBEOh r d SWERICB T, Hrd 1lpZ 2 B
NEEDP OB LTEY ., REAERZNCEELP DML TWwE Z EAHES LTV
L, B MIBWThH, Y/ EF) Y EBEEREEBELTWAhs HRD 3D Z oMY
BHBRCMS DM E LTV EEL NS,

2%V, hs HRD 3oREHIMH anD &, /7 EEF ) & TH5h s HRD 3¢
WAL, FOREY /EFV BRI ENLEDOTH S,

Fro, V/EX) OSEEASMNTAE, ERADAIL#EERZ LY, ERA
VAW LD TR N ADOBZMWAIMET L, xfic, ¥/ €40 X oRFEMB IR s D &
VTRV ADRBSHEAIENT 5, LA oT, hs HRD 3DIHAHMH SR 2 &,
VIEF Y ORBROETL, R LTT7R - ADPTLHET D,

—H., 25— iEonTiX, Y/EFVVIEIP4HALEWS 29 =7 U ERICEIE
DT BOZEEFF AR LT, FOBEL LToRErEo2 ik, o9 —
PRI EOBER LTS, Y/EFT ) OREISIREINS P4 HA 1 OREE
EHAMET L, 25— 7 v EHAMET T5, L7zd>Th s HRD 3 0RBHEAMH s b
E. /X OBRBBET L, HRELT27—F Y EHAME T T2,

L7235 T, hs HRD 3 &3/ €4 v LRI, BSOS EHEICLETH Y
. hs HRD 3D3HANHR T2 2 Lok by, WiEMoEE 232 =2 & W IEMmE
LIRS, AR IEMEE O TR P 2RSSR I 28, RO, WELME. B
AR IR EIC B T2 25— X oEERZIRIT2 2 EANTED LD, Hika) v
F. AEIE. HEE. BB L UMMREROZW, BXUBEERZRETLZZENTES

FROEEMBoOMEEIRT L ) yORBEEERE I, vy -0 ¥y —
6DEERIHT2YETEH D,

A7F—8AF—61&BY Y EROMIHGALDA T 6§, JA S RERE . EILRIG.
FAERIG . OB ROMIBOMEE - b, 2 VIIEREEHICEELZREHE LTWwWE £
BREEAGTL2HBNLTA N A v Thd, TOMEHIT. BRSBTS I/NMELOFEE,
BRI LEIRVAOFE, QMK 7K k=3 A0S S ., VEGF o#E
ALz MEOFHE, B AAE M~ b, FRICBTEC -Gy o3y
BB OMING ED e D, A v ¥ —0AF ¥ — 613, BERIEROMIBIZ I VEES R
LA ) e SRR, CE, EREES b A G HEME R RS AR 2 TS b
EEEN, FRE0OMBICNEATHD, {1 v 7 — 04Xy — 6D BE5TLHEBEELT, Y
v, BEHEHEE, Fr v AN YRR, 70— VIR, @RS ENSSEEE R, 28
Mr) s b—=7FA, B LI IEZ EDND D, T, BMEEEMEEEEEBRICBWTI
VAV O F Y — AR TR T A EELREEBEETWSE I EAHLENTE
D, AV —1AF%y—6HEFTORFBHIZI WY v F S0 RER B, iEd
DHBLADAAL LTHE 2 2 2538 FHER CAMRE O EHIAEOSENFEI NS &
EHAL IR 0T WD, Bz d, Vv rBEEERTTRA Y- F 2 — 60
WLTwa b, BEMLE 23N EHECKER 7251 v ¥ - 04X —6FDLD
THDLZE, A V¥ -0 Fr—6h% BREMEE MFMIBIC/ER L, W22 & &
i, w2077y =TV NOMLEFETLZ LR ETHD,

P T, WAL, ASAMAL. BMAEMAL., &AM, B, REERmin R
R EMIBIEBNT, A v —0AFy—DEEZINRHTLZZECEID, Thboy Y
v FEOORERE SRR, MEFOMIEIALL L TRz 22 58MEE,. i, Oms
EDORETIMTL 2 EDTE D,
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A7 —0AFy—6OFEETIMNT5H1213., FiloWEMsoMERIRHTL Y /¥
AV OBHAEYE e A WDL 2D TEDL, BRI, hs HRD3%2 22— FT4E
ZTFORBE2NMNT20ETHS, hs HRD3 22— FT2&ETIEHTSs i RNA
Xizs hRNAGERRWAZ ENTED,

2. EEMAEY

(1) WBEMPRoMEE T2 Y E x> &0 EEMALY
RIEHOEHME Y OFEMAERE LTiX, Vv, BEEE. BEE. B oMt
Mg B R O AR E B2 AT o, B TOEROEBRI R LT TLEAONE
iAo

RERAOEHEMEY EROIGHEAN E LTHAT 2861, ®AMRTRFICEZ ST,
P BRI . RE. THEERE., BhRE. IR, ERR. B, BEESE. lBErm. HER. 28R
R, KBRRE. 9. T8, OVEE. mrorpRdE. . BERbeRE. AERRUE PIBE. R P E,
BRE, REAE, EEE, SHEOmE (62 a2 EmtamE., 2y o8 E mE
L BEEREEA R, B oMEE R, AR THIRE MR, B 28 E) e
SELTHEHHEEIND,

LRI, BERETH-TH,. BB LALOTH-ThH, MoBERIHHELA-LDTH
o5 TH Ly

AR RBER Y LTI, MAF 79N, <w—, N—=F V¥, BYFILF I R
2o hd,

(2) A v 7—OfFy—6DEAZIRT2HE 2 &L EREMATY

REHOEHMAEYOBAEEL LTI, Vv F, SRHERE. £+ 7 A< VR,
70— U, & BT R ARSI, 2o T b—F A, BML X 9 IER &
EFfohad,

Fho, AV —TOAF Y GRBIEES L DEIR (BA, BELRE) ZrI&REITH
A NIAL Y THDD, Lo T, REHOESEMEY I, RERISEZIH T2 LT
Do RIERIG X, ERICBRERAME, KEHLVWIIT LTy R E0RHIc L iz
LRI RIS E W BTG =5 a R e F D, BAmmicid, Bk
VBB ERR. ERCEBEEELZINZA T, RECEB LW S, TSI RESHIEM
B2 RLTWwaA, CoOBREGIIFEIMNEMEOE L, T4bb, MEDILE. Sl
JLitE, HMERDEFEIZ LD D TH D,

REWHO M IFEMABEOREHEER A vy — A F vy — 6 DELEZNRT 20 E %4585
FLTEHEATLEEMEY RS EER., #0O, ERORSOVWT N TOTRTH L, &
g5 0BE1E, #HE LT, FAGEYLHEICLVESITETS L, ERFLRGD
BEAT, BERHE FAERA 794 F - ERAnEL0) | BRESHRE ., BEESH
B (B IE8%E, 70— 4% | EFEHEEIFTFONDS, EHEAEOEAX. Al A
WEOBIRMES . HRNAES. BEPES . B TESSFICL Y 25 XIIRHENICRS T
LILENTED,

REHOEHMEY % B THEEN & LTHERA T2 5683, A8 EEMRY % 5
W& WEERS T2 HEOES, BBFHEAIN -2 7 —%R5 T2 HEFETFONS
o FREARZH =L LTI, TF/VANWARS Y — TF I ANVANRT F— NI
NXAGAWANRT T —, T ANVANRTY—, LN A NANRNT T~ LT
A NWART T =TSN, TRNEDOTANARTZ T =RV I EI2L EIFEL <
WETLILEHTED,

F7o, AEHOREMEYE ) Ry — LAk EDY Y IRE/RLEIEA L, ZohakE
5 TLEDWETHL, REHOEEHERY 2RSS LN EERZ VRT3 gy
LV EOMRIICEAT S, £ LT, o2 MeE 62 1 E5RA . BIRNENL S
G T2, BELRRRS T L L TEDL, AEHOERFEME Y B o815
BWEBATLZADWKE, MROBZTEAY Y M BIZET7F/ 27 AT VA 70— F
v ) FHWLZ ELTES,

FEFOEEME T, FHEC LA > TEAMLT L EATE, BENICHESINS
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HERBRINMYEEL DO TH->ThI v, 0L I RBARTHERMB E LT, K. E3HH
WHAEISNLIERES., 29—, BFOEFZ V7 La— )b, F)EZ Ty Ko, %
WRFIEZNWR)w—, FURFTAFINLVT—AF P YT A, BY)TF 2 ) VEF
Db, TIVEVYEF )Y LA, KE®WTFEANT Y, BURFTRAFINAT—FF 1)
b, RXNTZF AFINENT—A, ZFINEVE—A, Y HF A, TIETITA
AhHEA Y ER, RSV ya— i, PO, SRy, SuELy S
Jo—=)b, DYy, X574, ZA7F7)INFNha—L, A57FY) B, v MNLET WV
TIV, wrZ b=, VNE M=, T2 M=, EERINYE LTHS S D R EE
HHEFETFON D,

R, RBEAOBEANOFEN S DT EiEodh i SEM T EE A S DY
TEITND, FAE, AR E LTHEATL2EE., BRI LmEAESo B W%
1+ 2 WE e BY (P2 FEREaEA, BER., 7 FoEEES) WEEL, cheT
ween 80. Tween 20, FF5F, BMUFETNVTI VERNZA-bORH
HET2ZeDTED, DX, THINCERTLIARLE T2 HBERLLZLDT
HoTh L, HHEEBHBES & LT, #lzE, w2 b=, 7 FOHESORE T
TI— VR EMH T2 TED,

FEH o EEMR Y o 58 1E, Fa, MR, ER, SEBE., 85 EE, fEcL -
TRLL, B HEZ, AZ0FE. ERCIVEETER T2, A9RSEER. —Hico
EEE1IkgdHA0., 1lpg~100mg. FEFLLIRH1~10pgTH%D, AL, Lk
SLEEAIT N LB SGEBICHIEE N D TII GV, 77/ 94 VADBREOHRS5 I
I1HIHBAZN 10 ~10" ° EREETHY., 1 ~8AMBTERS SN, HL, A5
HOEFEAFEWIIINOORSBICHEEINZSDOTIILZ VY, s i RNARZEBRST2EE
OHEIZ, 0. 01 ~10pg/ml, HFFLLIXO0. 1~1pug/ mlThd,

PIF. SR L ARERZ L0 BRI HAT L, 2720, REFIZI NS E -
[BEa3ND D TILAE v,

(A1)

HHEBEHrd3pEdAniREn v —EH

HFEBHHrd3p /Y1 r207wp®@7 3/ BENEZANTREOY —F—F2FE
’/ﬁ:LfCo

FOREBE. BRHrd3pne AV BFTHLEANFS LICRTHEERMNIC L) 2
—FENZ 73/ BEVICHLYT LY Y782 R%EL, SEL 1 LEEFSRBENA
o Hrd 3 p®7 3/ BEFNZENES 3 RT, Hrd3p& SEL 1L EoMIZBW
T7 I/ BEFHOMEMHIZ3 0%, HEHUEIZA5%THY., WTNLE I wnds, R
MY K LEEEEER A4 vPMRESNTwE, £>T, SEL1LIEFHrd3p
DANYA T THEBERELL (K1) o
[E R 2 )

SEL1L.hs HRD 3»HIMH O
(1) RAMIEMALE ZEEFEHNTE2ARNA (s iRNA) TSV A722Y
gL, 9 6BMBICHREZEINLZ,; RNAZHELRT-PCRTHKEMRFORERE
%%itf:o

Thbb, Ny ATr T avETH, U BESSEE L - EMEET 6 cm T
gy IHICAE, 1X 10" foflasiEni, 3HHFORNA LI AFY TERNA
FOTHEL (RFT 472 bO—) OZF TN E T v o 1M, &FH4 MG
Wiz, BEHIIX 1 0% FBS (BN oA, MAEYWEEEF 2 VWDMEM (Dul
becco’ s Moditied Eagle s Medium, Sigma D6
046) #3mlAwVi, 24KME, MFELIMEPELETEZVWDMEM3m 1 T1H
v, WCDMEM#% 1. 6m | A7,

FOBNT AT e a yBREERNM LI NI VAT aryEBIIROL I
¥ L7 GFP, hs HRD3., Y/ EFV V&ML LAZRNA IO, Tkl
FIRLARNAF Y T (BAIFES4~9) ZRARES 100 MIGBLHICTEK
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wmh L,

hs HRD 3%t Lizs iRNADOL Y A8 : CUUGAUAUGGACCAGCU
UUTT (BH&FZ4)

hs HRD 3%#KEME L7-s iRNADOT7T I+ A8 AAAGCUGGUCCAUA
UCAAGTT (EE%IHS5)

GFP#EmWE L7-s iRNADE Y A8 : GGCUACGUCCAGGAGCGCAT
T (BFIFHFS6)

GFPZIEME LAs iRNADT7 v F L A8 UGCGCUCCUGGACGUAG
CCTT (BHA&HST)

YOV AY UvEENE Ls i RNAOEY A8 : GCUGUUCUUUGGGCAAC
UGAGTT (7 &E=S8)

)X UEENE LEs i RNADOT 5+ A8 CUCAGUUGCCCAAA
GAACACCTT (E#HFSO9)

EBETFUEHNTEZRNAFZ) ZTOL VA ET v F Ly AP 2 0 MIC% 2 £ 9 10E

GLlie 90CT2HMBEM,LLE, 37CTIRMO - VHATLZZEICEY. W

FNV TR T oV T8, T~V 7 L20 uM RNAjUj1o#1%ﬁf
7442 (Optimem) 350pl ERELAHEM o7, RICOligofect
amine™ Reagent (Invitrogen, Cat. No. 12252-—
011) 8ulZd V74232, EIRELBMZH o/ AL B 50M A >~
Foa— i, WEZREL, 861604 yFax— ML, TOEEWL 00 4 1
PR, AR LAFET v v a ik, FO4EEME, FBS%20 04 Lilvh

L7

NG VAT 7Y a YRR 6 KR, MRS T =/ — VHIBMETERNAZH
WL, RT-PCRIZHWA, RT-PCRISUPERSCRIPT™ OQOne-S5§
tep RT—PCT 100 Reactions (Invitogen Cat. N
0. 10928—-042) #flwik, THhbb, 2XRXNEE®HS 0O 1. RT/P 1
atinum2z1. DEPCAK28 1., BT RITHIEHN T4 ~—3. ZgM%f—:rifJi
DELY F10p I X2, BFF100x 1 ZRAEL. 10/ 2 1 TOPCRF = -7y
ELAZe ZLT1 4 |l®DRNA%2RT— PCR%N&LTﬁMLTPCRﬁm%%ﬁLt

hs HRD 3#igH+ ) 7<v— (5> —>3") :GGCTGAACAGGGCTATG
(BHFS10)

hs HRD 3#igf A4 ) T<— (3> —>5" ) :CCGCTCGAGTTACTGTG
GTGGCTGCTGCTC (B#&%s11)
Y H) yEEHA ) Iv— (57 —>3" ) AGCTGGTGTTTGGCTTT
GAG (BE7EZ12)
YOEFY CHIEAA Y Iv— (37 —>57 ) GGGTGGCCCCTGATCCG
CAG (BEWEFEH13)

hGAPDHMIEH L) ITv— (57 —>3") AGGTGAAGGTCGGAGTC
AACGGA (EEH&ES14)

hGAPDHMIEHRA ) IT<v— (3> —>5" ) :AGTCCTTCCACGATACC
AAAGTTG (BE7&FEH15)
RNAFVZTELIZ100, 50, 10ng. TOMiZ100n g®PRNAZHE L L
THW A4 70k, cDNAMBMERIGE LTH50CT30594CT258% 10, HiFT
PCREIERIGEELTO4T308, 50C308, 72T 149% 30TV, mEILT
2CH MM ERICETT o2 A CTRE LA TOPCRIIGHIC 2 ¢ 1 D6 XH
TRy 7 r—FMAi, EEF0. 8B THI—ATIO0ORNLFIOHKEILUVA L
24— —TPCREYWEBRHL .

ZORE, s iRNAWEY, SEIL/ hsHRD3IDEHE IR SN (H2) o
M2WH T, hs HRD3PRNA i WLWPCREWOED, 10ngnFd ) THEL
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(A HTF27aryba—v) ERECLNVIZHD L2 DS, hs HRD3®OmRNA
DEEML AT QBT &SN AT Ay dhol, FA-TDEET /EF) VOm
RNAIZ100ngdAd ) THLRGFP RNAIE(ELANVTHol-ZtdhbhsH
RD 3OFEHMENI L /€40 VOEBILIIRERZ SR W EPTHoriz,

(2) RAMBMILE REEZF I T2 ASMRNA (s iRNA) TrI VAT
2L, 4 8KM#EICalamarBlue™™ 2FEMLA. 5124 8EMZIZHAREE
FEIE A M L

Thbh, VIV ATsavEIH, VS BE DS HEE L AR EMRE 96—
LIVT L= FrDFET VI, 16 0foMIREZHEV A, Bihid1 0% FBS (FIBmiE
) BEA, MAEYWEEEF 2 "DMEM (Dulbecco’ s Modified E
agle’ s Medium, Sigma D6046) 2100 u1RAwni, 2 4FH
. MFLMEYWELEEFHEVWDMEML 00 1 TlHEEEY, MUDMEM%Z 8 0 4 |
MAFze FDHBERB2 (1) ERAGOHFETHR LA VAT 22 a vHl#E%R 20
p | To, BERLBLLZEY S VA2, SHIC4KME, FBS% 210« LiBIIL
oo FTYAT v a yERERMNL SHEREIZYNIC1I 0l Dalamar B
ne™™ WML, 4 8BHM37CTA vy Fax— LA, 560 nmTHRELEE
EP590 nmoEtEERZIE L,

ZoO#FE, SEIL/hsHRD 3DFEBIHIC LY, B EE %26 0%
wEF TR E NS (K3) .

oz dit, hs HRD 3 /¥4 ) YEMKICR AWML MR EETH Y
. FOSSHAIH ML T AT ER T LR EET D,

(3) RAMBMILEY REEZF I T2 ASMRNA (s iRNA) TrI VAT 227
2L 12 ORI HIIRERIZ Lz MIRLAMEEa vk oy AT elL, F
ACSTDNAGERLZHIE LA,

Thbb, N oAV avEiH, Vv FEES LB L A EMRE 6 cmT
fwa lIBIZ, 1X10! Moz ni, “HHEORNA I AV ITERNAFY
THL (A7 72 b= N) O[T TNV EFNENT 1 v o 1. &5 4Kk
Wiz, BEliZ 1 0% FBS (RIBIE) 2&A, MAEYEE2EF%2DMEM (Dul
becco’” ¢ Modiftied Eagle s Medium, Sigma D6
046) #3mlHwvi, 2 4KME, MFELMEDELETEZVWDMEM3m |l T1H
v, WCDMEM#%Z 1. 6m A7, #DOHREKM2 (1) L RAKDOFETHEL -
NG VAT 27 vayREL00u | 28, B2 L AR T 1 v 2 llilAz, &
HiZ AR, FBSE200 ¢ 1RIIL 2o

NS ATy a sRERML 2 0 A, SMERIIL, 0. 5m1I®PBS (
=) /0. 2%TritonX—100TH#EbLLAR, A0y Ayae@m LT, M
Pz vk, I1ml®d50xg/ml RNase PBS (=) &1ml®dl0
Opg/ mloavikryo¥l s 4/ PBS (—) ZMA. #&LALE, KPZRELL
o BZHRLOHHEFFACSCalibur (BECTON DICKINSON) <&t
HIL, CELLQuest THITLA.

ZORERE, AW RTEIILT RN ABRBILALEZZOSNZDNAGE 2 n T
OHNBFEAh s HRD3ORNA 1LY 3 0%LLEICEFTHINLA, F-ZndE &k
JEF Y I TLERNA L CEABEECEY -7 (H5) o 22X, hs HRD 31
T EF ) M E RO JHO BT TH Y . ORI SHEED 7 R
PV AERFIEREITIEEERL TS,

[E i 3 )

(1) SEL1L/hsHRD3IDOEHRMHFICBTEz Yy 2% 70y M E2fAWEY S/
[ I RY st

RAWIFEMNZ S EET T ARKHRNA (s iRNA) Tho v A7 o7 a v
L. 4 SEFMEICHIRZEIVL 72 BB EHMB LY = A5 70y b THEY V0 B
R L 72,
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Thbb, NIy AT7 o7 avElH, Ve AE S SHEE L AmEMEE 1 0cem
Faova IHIEAE, 9X 10" Moz, ZMAEORNA I IV IFTERN
AFXVTEEL (FF 74722 b0—-0) OFF TV EFT 1 v 2 1THL, Gatd il
v, B5MiZ 1 0% FB S (FREIRME) 264, MAEWEEZEEF2ZWDMEM (Du
lhbecco’ s Modified Eagle & Medium, Sigma D
6046) 210ml Hwk, 2 4KME, LEFEMEYWELEFZDMEM1 O0m |
T1lHEgEvy, MCDMEMZ9Im I NAL, FOBRERKA2 (1) EHOFETHEL
hF AT avRBEo3IBRE]l. 2ml e, BEWMAERKBLALET v 224
oo SHIWAKHEE, FBSZ 1ImlI@mML 7o

NG UAT e YRERIN4 SFHE., SMREEIZL, 50 . l ol Ny Ty 10

— IV (50mM Tris—HC1] pH7. 5, 2mM EDTA, 0. 1%Tr i
ton X—100, 1%NP—40, 500mM NaCl,. I1mM PMSF. 0.
1%77v74=2Y (Aprotinin). 0. bpug/mlXFA¥FA (Pep
statinA)., lpgg/mlVa—F¥F > (Leupeptin)) HEMRELL
B, KFIZ3049EE, 14000rpm. 4T, 309@LLA, EE1 1 %2Bio
—Rad DC ProteinAssay Reagent (BIO—RAD., Cat
. No. 500—0116) 2y rHEBENEICHAY, BV45, 110154
1D4AXSDSHNy 77y—%MA. 100CTEHMELL, 10 4 gHHYMInmHiE
7. 5% 77VNTIFSNV2HTHRE, SBEL, =L u—Z (OPTITR
AN BA-S 85 REINFORCEDNC. Schleicher & Sch
uell, Cat. No. 10 439196) 270y M, bBAFALAINITII
63‘7“‘EI‘Y5F‘/7L7‘:0

—RKAEE LT10 0 0FRLA /7€) v/ 70—+ 0k (10D a) F
ZIEHCREB— 144 (Santa Cruze,. Cat. No. sc—58) T390
GA v FLN— Ll MY/ EF ) B 70— F VA I RFMAEIZIZ2 00 05 H
MLAHRP—#&H—~7A2A1gG (Amersham Biosciences, C
at. No. NA931V) #, HUICREB—1#ifKIZIZ3 00 ORFEHAMLAHRP —#
EH—7H ¥ 1 gG (Amersham Biosciences. Cat. No. NA
931V) AL, 3094 yFaxX—hL7, MHiZHome—made ECL (
44plD30mMIZ=) B, 100px 1®250mMIVI /=), 6 | O#EBILK
FAKE20ml 1 00mM Tris pHS8. 5 TRE&ELAZLD) =fl LA,
ZORRE, v /XYy 7Bk, SEL1IL/hs HRD 3 FICBWTEL
AL LTw (M6) o T7hbb, hs HRD 3By 240 ¥ 30 g
DAREEEFER TIPSR o7,

(2) Y /X0 roRBIRTICBE TS 29— 7y ELAR O

RAWEMZ ZEEZTICH T4 AR RNA (s iRNA) T A7 ar
L. 4 SEFMMZICHARZBIINZL Az, ABHMHZARL., i3 —r Y E&2HE L

Thbb, £ (1) CRABEHTETrI VA 7272y, MM EZZHAS L
V30 gHMOMBEEMH ANy 7y —IVT100u LICGABI LR, SIRCOL
Collagen Assay Kit (@QBS#/7+2> Cat. No. S11
11) Tas—r &2l L 7.

FOFE, hs HRD3% /v 77 b Lizfilgidz> bo—n (GFP) 2R T,
MR =7 BT 0%ICF TR LTHA (K7) 6

T74bE, hs HRD3x> /¥ Vv 7 oo BoHE{bem U T, 29— O
HZEELTEY, hs HRD3IDOEHZNH T EIZLY, /830 7o H
DEN/WDL, 29— VEERRRTEIELIENTE S,

E3iED

SEL1L/hsHRD3EI/EF)OMIBNIZBTLESHEOTERE

HEK2 9 3MlaicSP-HA-—hsHRD3B&FLAG— /XU DT F5AR
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Fae by A7x7aylice 4 SEMBICHIIREZIZL. BNk EzHE L4, IF
LAGHM/A (a) « $MHANMA (b) TREBLEL, FREFholifhTyr 2y v
Ty N ERfTo 2,

FThbE, hs HRD3B®D T #FIxTFF (SP) OERZ, BAFE 1 IIREaNL
TI/BENO2 6 FHE2 TEHEOBICHA— Y VD HASNDLAICDNABEL
o759 AIF (SP—HA—hsHRD3B) #pc DNA3Z—RZ ¥ -7 —20
L7

SX10°foHEK293fll% 10 cm7 + vz dficHni, 2 4B, L
T (¢) ~ (f) OAFBEOHALGELED TS AIFR NSy A 7273 ay i,

(¢) 104 gPSP-HA-—hsHRD3B/pcDNA3E3ugDpCAGGS
— X —

(d) 10 g SP—-HA—hsHRD3B/pcDNA3E3xugdPFLAG—
JEFXY Y/ pCAGGS

(e) 10ug?dDpcDNA3Z—RZF¥—-L34ugDFLAG—Y/EFV Y/ pCA
GGS

(f) 10pg»SP—HA—-hsHRD3B/ pcDNA3¢(E3xgDFLAG—Y
X))/ pCAGGS

NGV ATz a 4 gREME, MREFEIRL, 200 1oty 77— 11 (
10mM Tris—HC1l pH7. 5., 150mM NaCl, 0. 5%NP—490

10mM MgCl, 10%glycerol. bmM EGTA, 20mM NaF
. h50mM pg—ZVtu 74 A7xr—F (glycerophosphate). Im
M Na, VO,. 10mM NEM (N—rFNl<wLA3F)., 1mM PMSF, 1
mM DTT. 0. 1%77075 1=, 0. Sug/ mIXTAFYFUA, 1ug/m

1) 2= _RTF2) CHBEHL, KET308 1 rFax—FLA#%, 14000rpm
ATy 30EL LA, FUNsEH 100 gt eHlivy 7y —117T1
ml GBI Lz L EREBICEMBTIN I V2 REEBE). 5%IRB LM
7o

K, ho v ATy vay (¢) (d) HEOHE®WICIE4L., ImgdiiF L AGH
£ (M2, SIGMA, Cat. No. F3165) %, (e) (f) miEoHbid
2. dmgdItHAHMA (12CA5, Roche, Cat. No. 1 583 816
) ZMA. ACT—MEBELLEZABA v FaxX— L7 BH, 50%AF)—DSaF
A =Gt Iy —AE—A%6 0p | MR, 8HIWKLTTIREMA »Fax—]F L,
SHE—-A%Q. 5mloWH Ay 7y—11T2MH, 0. 5ml oy 77—11
+150mM NaCl (REEE300mM NaCl) T2H%EN, 30x1d2X
SDSH YNy 7r—%Mz. 100C. 5MEATLZZ LWL, WE LAY 3
sBHEHEN LA, ERFI3 (1) LEMKOFETSDS—PAGE., wxA¥% 7w b
PATV, ISR Ly vy HERE L 72,

FOE, SEL1L/-hsHRD3WEZI /) v EMBENTEAEZERLTV2
ZEDHB L (M8) .

(2) SEL1L/hsHRD3EY /4 yo/MiarcBiTzitEE

HEK2 93l SP-HA—-hsHRD3B:(FLAG—-Y/EFV DT FASR
RTCrS VAT oo raryliz, 248FMBICHIEZRE L., SUHAWRMA LY 7 EF 1)
E 70— WHURTRIEg s Lz,

Tbb, 2000MOHEK 29 3l F v "—2A54 FOFZFF v = 1HFw
oo 2 4BFMITA, 0. 15 4g®PSP-HA-hsHRD3B/pcDNA3&0. 05
p ePFLAG—2 /XN YT A T 0ary e VIV AT 22530748
Brf e, HRZE 4 % /SR VAT LT FT3O0EEL. 3%BSAPBS (—) T
17Oy d 7Lz, BARKEE 1ng v 1 K%E5L9100. 3%BSA/PB
S (=) CTHMLAPHANMAE (3F10. Roche, Cat. No. 1 867 4
31) X1 00RBEBMLAMY XYy 70— F0HME (10D a) T8 L., i
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HAPUKIZILZ v F T g FITCHMAE (DAKO, Cat. No. F0234) T, #iL
VYT Y Rt Al g TRITCHIMA (DAKO, Cat. No. R027
0) THWH LA, 7 VroflE, BPELERL - -2 F vy VEMBELSM5 10 (
Carl Zeiss Co., Ltd.) T, BE#EIMIZLSMG10—v 3. 0Tfr
D7

Zo#%, SEL1L/hsHRD3: /64 vid/plakicdtgELZ (M9) o
ol nwT, £FliZh s HRD 3@OREOM (F) . 1A/ EFY YO RFED
B GRi) . BRIREEER ELebe K (¥f) THD,

IREDHERLIY, hs HRD 3>/ €4 Y E/MBRAELBYTHEAEZBE L TY
L DL /2,

[EHif 5 )
SEL1L/hsHRDI3IDHEIHTICBITEAfyy—0afFr—6EEROME
(1) RAMBEMILEY SBEZF N T2 AK8RNA (s iRNA) TrI VA7 22
2L, 96KHBRIIEMZHLVWODIEREB L, 6102 4 BEZRICEZRIYL .
FORIEITNDLA v I—UAFy—6DBEZHEL 2,

Thbb, N rAT Y avETHIE, U FBES S L EMRE 6 cm
Foaova MR E, 1X 10" Mofizifui, ZfAEORNA I ERNAFY T
L (AHFF Ty =) OFF I WIFE T v 1M GEH4 MV,
Bzl 0%FBS (CFBIBME) 264, MEYWEEZ ST 2 DMEM (Dulbec
co’ s Moditied Eagle s Medium, Sigma D6046
) Z3ml v, 2 4¥EE, MFLIMEPELEFZVWDMEM3m | T 1MW,
MEDMEMZ 1. 6m !l A7, TOHBREM2 (1) LK HTETHRELL T ¥
A7 7 aYRBEAL00p | 228, BHELRBLALZT 1 v alllZ, 86124
e, FBS%Z200 x4 LML,

MY AT 27T a YREAEERIN9 6 B, BEHEHR L DA LA, 2 4 KRR
ik, B AEIL, 14000rpm. 30min, 4CTERLLAL, FOLEFHICE
INLA - Fr—65 7 BB%ELISA Kit (BIOSOURCE
Immunoassay Kit for Human IL—-6, Cat. # KHC
0061) CHIELAZ, FECHRGEINL, 20 LOoWH/ Ny 77 —111 (10m
M Tris—HC! pH7. 5, mM EDTA, 1%NONIDET P—49

0. 1%SDS, 200mM NaCl 10mM N—=Fl<vlLA3F (NEM)
, ImM7 oW AFNANT N7+ ) K (phenylmethylsulfo
nylfluoride) (PMSF), 1mMYF4+ A=), 0. 1%7ERTTF
A=V, 0, Bpug/MINRTATF VA, lpg/mlV)a—TF0) W0HEHHLKE
23 00EWA, 14000rpm. 30min., 4CTELLAMR, LiE1 . 1%B i
o—Rad DC ProteinAssay Reagent (BIO—RAD. Ca
t., No. 500—0116) 2wy s EElEScANT, By s 8%
B L, b VI —afF L —6F U RIEER OB R EE THE o B
27574l (KM10) .

Z0#FE, SELI1L/hs HRD3DHEHMHN LY, A ¥ —0fFr—6% %
CEOEERNF T PO, 63, 2%ICFTHALL (K10) o ThbES
ELIL/hsHRD3EA Y7 —0A4Fr—6DEEICLHALZRNTTHL Z EHHL D
-,

(2) kit (1) CTHELAMIEEMHELIS £ 1154 1D4XSDSNNyT77—%
MAL 37CTTLOGMBLL7ze 10 gtHSoMBILHEZ 7. 5%7 27V NVT I T
UTIkEY, EEL, ~hokro—2fE (OPTITRAN BA—-S 85 REIN
FORCED NC, Schleicher & Schuell, Cat. No. 190

439196) 2HWT 7oy SL7A2%E, SHRAFLAINVI T30 70 yxr 7L

o]

—XIMAEE LTI OO0 ORAMLAMSELIL/ hs HRD 37 F FIMAETI 07
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AvFaN— LA, ZXRIMAEIZIZLI000 0FHMLAHRP —#EEHl— 0 HFI gG
(Amersham Biosciences. Cat. No. NA934V) #HVT
304 Y Fax=— Lk, MREIZECL plus Western Blottin
g Detection System (Amersham Biosciences.
Cat. No. RPN2132) ZffHL7”Z,

Bilitc, BE 7oy 7L, ~RKIFAELT1I00 0fFHFR LY 7 €40 ik
ES5 00 0REAMLLH e —Fa—7) Hifk (SITGMA Clone B—-5—-1-
2) ZHWT300 4 vFax—rLlke ZXRIARIZIZTI 000 OBEAMLA-HRP —#
Ehi—~7 A1 ¢gG (Amersham Biosciences. Cat. No. NA
931V) ZHVWT300 4 Fax—FLk, MHIZECL plus Wester
n Blotting Detection System (Amersham Bio
sciences, Cat. No. RPN2132) ZMHALA.

FoE, SEL1IL-hsHRD3, BLUT /240 oML Wiy 1
JBEIREBRPRONG (G oz (H11) o ThAbEMY X7 BIIHENZE LD -
Twd Z AL 2,

[ 1% 6 ]
SEL1IL/hsHRD3OHEM®EI /EXY v EEEAREICL 225

HEK2 9 3H#lRICSP-HA—-hsHRD3B¢ ¥ —, $AEFLAG-2 /Y
FNVYDTIAIFR I VAT rvay it 3 6BHERBIIY Z7UAFYIFEMA
TFaA AT v ARG LA, 0. 1. 2, 4., 6FFHMAICHRZEIZL ., EiHbiEz
L Y AF TRy PTEY NI HERH., EE L,

ThabE, 2X10°EHAOHEK2 9 3Mllaz 6 —7 27— Mz, 2 4 KM
B, UTFo (g) . (h) o2HEOMAELEDTIAITFE NI AT 27 arl
o

(g) 0. 5pugPSP—HA—hsHRD3B/pcDNA3LO. 25ugPpec
DNA3—XZ¥—

(h) 0. 5¢g»SP-HA-—hsHRD3B/pcDNA3&0. 25xg®dFL
AG—T /840" pecDNA 3

NIZYAT =7 a3 6 R, BRHE L0 B L, S5 2 BHEZ, w
MEED 30 g/ MIWKEBLAINNIZ70AF I FERMLAZ, 00 1, 2. 4. 6
e AR ZEINL, 50 lOHME Ny 7y —111 (10mM Tris—HCI

pH7. 5, 5mM EDTA, 1%$NONIDET P—40, 0. 1%SDS, 2
00mM NaCl 10mM N—-—zFNV<lA3F (NEM) . ImM7 ==L F
WANT = N7t ) F (PMSF), ImMYFF A= 0, 0. 1%7 707
A=Y, 0. bpug/ mMINRTAFZFA, 1pg/mlVa—XTF0) ZEILKE
123 03EVA, 14000rpm. 30min., 4CTELLAHR, EiE1 .1 %Bi
o—Rad DC ProteinAssay Reagent (BIO—RAD., Ca
t. No. 500—0116) 2Ry s HRENEICHWZ, BV 454 1121
5u lDAXSDSAyZ7y—%MA, 37CTLOSMBA LA, 10 ¢« gHlEoMMinim
Mgz 7. 5% 727 VN7 I FYVCHkE, 7#L, = okl -2 (OPTITR
AN BA-S 85 REINFORCED NC., Schleicher & Sc
huell, Cat. No. 10 439196) ZHWT7ay LA, 5%AFA
SWIZTIMT Oy X7 Lo —RKPMAEELT1000 0BFAHWLAHMHASMAE (3F
10. Roche, Cat. No. 1867 431) T30 sFax—F+L, 10
00 OREAMULAZHRP—HEM -9 v Pl gGT30DA v Fax— L, ®WHIXE
CL plus Western blotting Detection Syste
m (Amersham Cat. No. RPN2132) 2w/, BELANY F2 1
mageJ]SoftwareTEELL, ERZHNEDLD OKRMEHOT ¥ L% 2
VARFERLAZbOEHWTIEENE R L, FRICESHWTHILEZHEE L7,

FO#FE, SEL1IL/hsHRD3WET /74D yoIfFEET TIX. F@iEHs4. 3
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Refl A6 1. 8B &Pl T o4 (M1 2A, B) o $%bESEL1L/h
sHRD 3@ /)y EEEHREHETELRWE ., HIIBATAZEILT 2 Z & A
L7,

[ b o> F A T HE 4]

AREWI L Y MR GEBMERE &0) ORFEEHS Ay - -6 DELR
T2 EZECERELYASRLEIND . ZoWHIL, BIEHERUIE B R E
B2 T2 ZEHATE LD, Vo d BERE. HEE, R CHEEREN G E
ENaLn b 1 2RBOBMAIIGHENEREEYE LTEATH D,

[FCFl& 7 ) — 7% A -]

MFEES4 : DNA/RNABEGST
BA%ES S5 :DNA/RNABEST
MA%ES6 : DNA/RNA#GHTF
EHHES 7 : DNA/RNA#GHTF
EFES 8 : DNA/RNA#HGST
Br&ES9 : DNA/RNAEESST
BrEFE 10 &8DNA
MAEE 11 88DNA
MAEE 12 8D NA
7 EHF=13 88 DNA
MAaHFE 14 8% DNA
Bs%Fe5 156  &DNA
(B4 1] (4 2]
>
09 "
p d‘%:"-‘-:.. § 3 g . ’
2 g gl # }
% L ol e 5
o —"gé‘& =1 e
=, =l A =
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A. CLASSIFICATION OF SUBJECT MATTER
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A 04 July, 2002 (04.07.02), 3-6
Claims: examples; industrial applicability
X JP 2003-83647 A (Takada Seiyaku Kabushiki 1,7
B Kaisha), 2-6
28 March, 2003 (28.03.03),
Full text
X WC 2003/018033 AL {THE UNIVERSITY OF BRITISH 1,7
A CCLUMBIA) , 2-6
06 March, 2003 (06.03.03),
Claims; examples
Further documents are listed in the continuation of Box C. See patent family annex.

® Special categories of cited documents:
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“0"  document referring to an oral disclosure, use, exhibition or other means

“P*  document published prior to the intemational filing date but later than the
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“T” later document published after the international filing date or priority
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the principle or theory underlying the invention

‘X" document of particular relevance; the claimed invention cannct be

considered novel or cannot be considered to involve an inventive

step when the docuunent is taken alone

dooument of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or mere other such documents, such combination
‘being obvious to a person gkilled in the art

document member of the same patent family
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X JP 2002-10784 A (Teijin Ltd.}, 1,7
A 15 January, 2002 {15.01.02), 2-a
Full text
X JP 2003-525243 A (THE UNIVERSITY OF BRITISH 1,7
iy COLUMBIA) , 2-6
26 dugust, 2003 (25.08.03),
Full text
X JP 7-324035 A (LTT Institute Co., Ltd.), 1,7
Y 12 December, 1993 (12.12.953), 2-6
Full text
X JP 7-145062 A (LTT Institute Co., Ltd.), 1,7
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Full text
X WO 01/76630 Al (Kyowa Hakko Kogyo Co., Ltd.), 1,7
A 12 Qctober, 2001 (18.10.01), 2-a
Claims; examples
b4 WO 01/21793 Al (Nobuyuki MIYASAKA), 1,7
A 29 March, 2001 (2%.03.01), 2-a
Full text
X WO 00/53184 Al (Takada Seiyaku Kabushiki 1,7
Y Kaisha), 2-6
14 Septemker, 2000 (14.09.00),
Full text
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21 March, 2001 (21.03.01),
Full text
X WG 00/38693 Al (Toray Industries, Inc.), 13,19,20
A 06 July, 2000 (06.07.00), 14-18
Full text
X WC 01/51480 Al (Takara Shuzo Kabushiki Kaishal, 13,20
F: 19 July, 2001 (19.07.01), 14-19
Claims; examples
4 WO 01/95921 Al (Kabushiki Kaisha Gifu Shesllac 13,19,20
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20 December, 2001 (20.12.01),
Claims; test examples
X WO 97/47622 Al (Japan Tobacco Inc.), 13,20
A 18 December, 1997 (18.12.97), 14-19
Claims; examples
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19 March, 1996 (19.03.96),
Full text

CATTANECS, M., et al., Identification of a region
within SEL1T protein required for tumour growth
inhibiticn. Gene, 2004, 326, pages 149 tc 156
(Disclosed are that tumcur growth is inhibited
by SEL1L hawving Hrd3 motif and that inhibiting
action of tumcur cell growth is weakened by
deletion mutant of SEL1L)

WC 99/28457 Al
Ltd.),
10 June, 1999 (10.06.99),

{otsuka pPharmaceutical Co.,

BEMANOQ, T., et al., Synoviolin/Hrdl, an E3
ubiquitin ligase, as a nowvel pathecgenic factor
for arthopathy., Genes & Development, 2003, 17,
pages 2436 to 2449
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Degradation Requires Lumen to Cytesol Signaling:
Transmembrane Control of Hrdlp by Hrd3p.,
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69 to 82

WC 20057018675 A1l (LOCOMOGENE, INC.),
03 March, 2005 (02.03.05%),
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Nacko YAGSISHITA et al., “Kansetsu Rheumatism
Hassho no Byoin Bunshi Synoviolin®”, Igaku no
Ayumi, 02 October, 2004 (02.10.04), 211(1),
pages 124 to 128

YAGISHITA, N., et al., Essential Rele of
synoviolin in Embryogenesis., Journal of
Biclogical Chemistry, 2005, 280, pages 7909
to 7216
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Box No. 1L Observations where certain claims were found unsearchable (Continnation of item 2 of first sheet)

This international search report has not been established in respect of eertain claims under Article 17(2)(a) for the following reasons:

L. Claims Nos.: 8-12
because they relate to subject matter not required to be searched by this Authority, namely:
The inventicons as set forth in claims 8 to 12 pertain to methods for treatment
cf the human bedy by therapy.
(Brticle 17(2) (a) (1) of the PCT, Rule 392.1(iv) of the Regulations under the
PCT)

2 |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the preseribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:I Claims Nos :
because they are dependent elaims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Ne. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

¢ With respect to claims 1-7 and 13-20:

All the inventions of claims 2-7 directly or indirectly quote claim 1, and
it appears that the technical matter common to the inwventions of claims 1-7
is “pharmaceutical composition capable of suppressing the multiplication of
synovial cells” claimed in claim 1.

On the cther hand, all the inventions of claims 14-20 directly or indirectly
quote ¢laiml3, and it appears that the technical matter common to the inventions
of claims 13-20 is “pharmaceutical composition comprising a substance capable
of suppressing the production of interleukin 6” claimed in claim 1.
{Continued to extra sheet)

L. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
elaims.

2 D As all searchable claims could be searched without effort justifying an additional fee, this Authority did notinvite payment of
any additional fee.

3. I:I As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search reportis
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest.

No protest accompanied the payment of additional search fees.
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Although it appears that the technical matter common to the inventions
of claims 1-7 and the inventions of claims 13-20 is a pharmaceutical
composition per se, the pharmaceutical composition per se is a technical
matter publicly knownby persons skilled in the art towhich the inventions
pertain. Further, with respect to the “pharmaceutical composition
capable of suppressing the multiplication of synovial cells” and
“pharmaceutical composition comprising a substance capable of
suppressing the production of interleukin 6” as well, they are a publicly
known matter as respectively described in JP 2003-89647 A and WO 00/38693
A1, and hence this matter cannot be special technical features.

Consequently, these inventions cannot be stated as being linked with
each other so as to form a single general inventive concept and hence
fail to satisfy the requirement of unity of invention.

Therefcre, 1t appears that the claims 1-7 and 13-20 claim the following
two inventions not forming a single general inventive concept:

1) invention of claims 1-7, and
2) invention of claims 13-20.

With respect to claims 1-3, 7, 13-15, 19 and 20:

A1l the inventions of these claims relate to pharmaceuticals, and
the active ingredients therecf are only defined by their functions.

However, since from provided description, what chemical structures
give compounds with the functions cannot be stated as being obvious to
even persons skilled in the art to which the inwventions pertain, simply
specifying of the functions is not sufficient to clarify what compounds
are active ingredients.

Further, according teo the contents of the description of this
application, the compositicns whose concrete results showing the
functions are ascertained are only those containing nucleic acids
specified in claims 4 to 6 and 16 to 18. Since there is no description
ag to those containing cther ingredients, it dees not appear that with
respect to theose as well, exhibiting of the same activity as mentioned
in the description has been shown.

Therefore, in wview c¢f the way of drafting of <¢laims 1-3, 7, 13-15,
19 and 20, the inventions of these claims are unclear. Further, in view
of the way of drafting of the description, it cannct be stated that the
description iz sufficiently c¢lear and complete for the inwventions of
the claims to be carried out by persons skilled in the art to which the
inventionspertain, and it cannct be stated that thedescripticonisdrafted
so as to fully support the inventions of these claims (PCT Article 5
and Article 6).

(continued to next page)
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As the description of this application is lacking in the support for
the inventions of these claims, it is to be noted that in the preparation
of this internaticnal search report, prior art search has been limited
to those whose active ingredients are nucleic acids specified in claims
4 to 6 and 16 to 18 and raticnal scope based on the contents of the
description.
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