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1 International Symposium organized by Scientific Research on

Priority Areas (Intracellular Proteolysis) from the Monbusho

New Impact of Proteolysis on Biological Science
HEF: Eak1 04E1 1 H 248 (k) 1 HE~5H
& WOEH—F 8L R - 8 (2R
T113-0034 JRTHL oK B 81-7-5 4% : 03-3813-6211
IREZROKTHE #4554

Final Program

13:00-13:05 Opening remark : K. Suzuki

13:05-13:35 W. BODE (Max-Planck Institute for Biochemistry, Germany)
Structures of MMPs and their endogenous inhibitors, the TIMPs
13:35-14:05 D. FINLEY (Harvard Medical School, USA)
Ubiquitination and the cell cycle
14:05-14:35 M. HOCHSTRASSER (University of Chicago, USA)
Targeting specificity and its regulation in the ubiquitin system
14:35:15:05 P.-M. KLOETZEL (Humboldt-University, Germany)
Immunoproteasomes: alteration of the peptide gencration pathway and
cooperativity with PA28

15:05-15:25 Coffee Break

15:25-15:55 G.N. DEMARTINO (University of Texas Southwestern Medical Center, USA)
Regulation of proteasome function

15:55-16:25 A. L. GOLDBERG (Harvard Medical School, USA)
Proteasome homologs in prokaryotes that function as ATP-dependent proteases

16:25-16:55 W. BAUMEISTER (Max-Planck Institute for Biochemistry, Germany)
Structural studies on Tricorn protease

16:55-17:00 Closing remark : E. Kominami

Organizing committee:
K. Suzuki (Inst. Mol. & Cell. Biosci., Univ. of Tokyo)
E. Kominami (Juntendo University School of Medicine)
K. Tanaka (Tokyo Metropolitan Inst. Med. Sci.)
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[ Studies on the in-vivo function of cathepsins using mouse
knockout models |
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"Intracellular Protein Catabolism" (Eds. Suzuki, K. and Bond, 1.S.) , Adv. Exp.

Med. Biol. Vol. 389, Plenum Press, New York, 306pp (1996)

"Biology of the Lysosome" (Eds. Lloyd, J.B. and Mason, R.W.) Subcellular

Biochemistry Vol. 27, Plenum Press, New York, 416pp (1996)

"Proteasomes and Related Complexes” : Mol. Biol. Rep. Special issues (Guest

editors: Schmid, H.-P. and Briand, Y.), Vol. 24, 138pp (1997)

"Medical Aspects of Proteases and Protease Inhibitors" (Eds. Katunuma, N, Kido,

H., Fritz, H., and Travis, J.), [0S Press, 205pp (1997)

"Proteolysis in Cell Function" (Eds. Hopsu-Havu, V_K., Jarvinen, M., and

Kirschke, H.), 10S Press, 576pp (1997)

"Ubiquitin and the Biology of the Cell" (Eds. Peters, J.-M., Harris, J.R., and




Finley, D.), Plenum Publishing, London, 462pp (1998)
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"Mechanisms of Tumor Growth and Invasion mediated by
Proteases" November 5-6, 1998, UCSF, California, USA (M. Shuman et al.)
The 13th Rinshoken International Conference on "Ubiquitin and
Proteasome: A New World of Proteolysis" November 25-27, 1998,
Tokyo (K. Tanaka et al.) #8747 —F— |2 2L

"Proteolytic Processing and Physiological Regulation" February

25-March 3,1999, Beckman Center, California, USA (C. Craik et al.)

Keystone Symposium "Metalloproteases: Chemistry, Biology and
Medicine" February 25-March 3, 1999, Tamarron, USA (H. Nagase et al.)
Keystone Symposium "Protein Folding, Degradation, and Molecular
Chaperones" April 10-16, 1999, Copper Mountain Resort, USA

3rd Workshop on "Proteasomes", March 24-27, 1999, Clenmont-Ferrand,
France (Y. Briand).

Third International Meeting on "AAA Proteins and Their Cellular
Functions" April 16-19, 1999, The Salk Institute, La Jolla, California, USA
(M. Latterich and S. Subramani )

CSHL Symposium "Biology of Proteolysis" May 5-9, 1999, Cold Spring
Harbour, USA

Pkl 1S AR LERHFER L VRO L (BASEERICLS
EYEHOHBEEORFNIA] Pkl 1450198 0k —
218 (& . WM REE

"Second International Serpin Conference" June 27-July 1, 1999, Queens'

College, Cambridge, UK (R. Carrell)
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(11) 5th FASEB Summer Research Conference on "Ubiquitin and Protein
Degradation” July 31 -August 3, 1999, Saxtons River, Vermont, USA
(C. Pickart and G. DeMartino)

(12) Vth International Symposium on "Proteinase Inhibitors and Biological
Control" October, 1999, Brdo, Slovenia (V. Turk)

(13) The First General Meeting of the IPS (International Proteolysis Socicty)
September 25-30, 1999, the Mission Point Report on Mackinac Island, Michigan,

USA (J. Bond et al.)
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NG L EFF AR HISF B 7 LU protein conjugation 3 R 7+ A 2D | T B EL
WMEDD o7, KELEESE, MBORBRRANMSF— b7 7 UV —ICH IR EF
(APG)A Bl - FE L. 05 HAPG12E Lk (FAPGS #H % T-BE WA, i L L protein
conjugation & 2 F AZFEKL TWAZ EEZHSMI Lic, ZOMBIZIEX 51T,
APG7H LUAPGIOE{LZ T-EMN L EFF 2 ) H—E RO TH S L T 2 HENE
WH Y. ZOH BAPGTEZ FERIZBT 2T D20 TH MHRKEAS: - [REPEH -
HALFZEZZORHEGREEN S EDD - 7o MIFEDEAR LA =X LT L
TiE, KPR - ShRERAE WS O REHE PESE R &, UL THIEZE IZBDH
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(D Caspase2-{EVE(L LRI NESEAEMES 5 L1 v) T— 7 hvmRaic, £70. B bR
#t 7 — D HEELSeE S i, BT kX N 7o Caspase3| TR SIS HUARZMERR L
Z D k% T HEE R D FEA B2 TCaspase3 DR BL L% YLD Ryl ity « 220 A9/N
F— TN HHT EEFERA L, CaspaseDFERIINT T . £ DCaspase DG PEAL
HI O FAEPHEZOEIGBERICBWTERETH LS 2R 3hic, £Oft, VY
J— L RDOEEEE « WBADB S AR A o AR F o DFEBLHRE &
SF I FLMMREE S OME, e OBEEEICRERNITETEL (550
TarT7T—¥ORERLEIMLTHIZLORELH -1, RAF—ITLB T,
AHERORELITRTYOBHMERUCT I LEBCHERRTH I ENTESL 1D, &
B ETREOELMTHAICHMEIT) BV Rot, FEEXTITIZOLHIL
T—2 v gy FICEHISEUIABETH S LKL ohis,

— &I T2E H. THYBICIE. FRC S =¥ B D7 A, RISl & )
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R LT e iEndc, FRIO 2 =2 VR O L TIESE OPER O A D ik O KB
T—FE2RLUIEHNS TEABED) 7)) v 7 EflfEE] S0) T7—< Db &30
AT ODFLRETH SN, £, FER¥E - EWAEET ¥ 5y —DHZ&E
Fetkid, 204 ANICHEE X N TWAN 6, £ DAL FRISIIT A TWHED -
le7nay P AERRDIERT Y RABET o7 7—-BICB U T, fHaaWrike
peptide library 2 ] LT € D iE Pkl DR & FEHRRIE A BT U 7oAE A i X
Nz, WiT. BBAE - LRREPIRETT O NRIFTAER. Ke2BIF 07 7—¥T
& 5 furinZ)V B L BE D MG O FEICAERINICRE T A2 ERE L. SO LK
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MEN T, Fio, HEKFE - KERRERTR OEH—REER, S ICHFRT
% transferrin receptor (TfR) & ferritinD §fl iRl i 1< HE L B2 R 7 UT LS RNAR &
# 1. Iron responsible element binding proteins (IRPs) D 5 1., IRP2ASHIEA THA A
HBIFHICIEFF AMLINAHINEZ &7 L, BEZ O BRICKRA T ES
FLYH—COHE  [AEEHELTNEEZATHEI EAREIN, FHiD
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DWTEE SN, Zh SHiE S £ 4 focal adhesionpstress fiberD IRk - Milfisrad LU -
IBBRICED R IKBG LTINS D) BHOT—FERLEBSHRS N, K
12, WHREE - [ERFEMFFET OB AT X, By LS L TOBEF BIFER
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THRHE Lo 2EFF - OTFTY— LAY AT LDV TETADNEITLTNSE
SUIMBHEN, ELFER-AII L& -5 ) LEREILRETH LT EEEEL
7oo BAREE— (HASAEW) 12, ANsSA v « Z—s¥— T 7 3 ) — (ubiquitous
calpain, tissue-specific calpain, atypical calpain) Q4K OHRWDH &, HMAAFIEA AL
INA ZOPT, FFITHIE LG 5p94i DT, pHUDEEF— T DFER. pIHIES
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il D70.8% (17244)) (ZBHREIE LicEunv=—1) YR 6H., RO OTH GO
ORI BIlRIE, NF2EE DX OMBE (14) S RE G ) THRak
7= UIGRENI, BEDTH TIINF2 mRNADTEHL L. £DDNAY — 7 X
LEENFLBIZFERPBAD SNIED -1 OT, MIEATRBERD - VS
FEN TS D LTINS, L LD G, YIRS »T oy MEIRET) &
HlilhE S pEmRNE Tld~— ) Ve it N - 1o, HBOERS VA —<
Ml 7 — ) VAR LT, KIc ERAREIA AL & ABIETIIET B
p=A WS A  DIEPEICIRBE R ~ 7z, 80 kDaDAGE PRI, 78 kDadH i1, 76 kDa
DIEHAARD S 2D T + —LAH D, WThb T/ ERKEMOHESHIEIZE-T
EHAEEN B Z DS TV S, ZOFONIZAEIT, R O PEEE 1
“HNSA HRBH S, BT ) F—< M2 TIE AN A OFEH IR R oh

% 1S i

W EGEVEBERRE B B AR R A Lo S A

Bl ASHRE O NEAES R A A T PEALTY - A VS oV UGBS B bR TR
FERRAEA LR AT L, & O HRATE B E L O PR BN I3 UR IS L
ZEAVHEBIL TWALS), FEPEILA 1A LS v S RIS & U0 O IR e
Raoi BB 1T < et iz, —J5 . MR o o E RS, 7Y A —
HME L UU2SIMGHI TR I XN v > 7o, W & LT, U-251IMGHITE 21
F )24y T B & MREISIEACR w -7 b3 sk Ehic, Zho
OFER T, EERIBOHFTHIA ¥ AT ADEREBICIE LI TS &%
N O A

k& IC, BEMROPR T — U YOERBICHNSA 3 RERIT TSI &%
AERH 9 A 723D 1T B NE O #II R AR AN & e BE 0D e 28 M e A AR Iy (19| CZ-LLal T 4L
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BLTAHWS, A2 HE L, MR TIE<—Y L OMLEER 6 BFH TP
EREL oD UT . SRR TIEIE R L AULCBnd A DIZ 2 4 R 2%
LUt Shid, ==Y DAL VAR TAREIh TWA Z EFWHR LI,

B v YOHNRAL L HEOE

T= N VIRANL ML ST ENS C LR, £ OMREE SRS
WANA VORATHBEZ EE—H LTS, BEDEZ A, v—) » DIERS
BEHHBREBANUTH I, BT & (HlZEPMREICEbD > TS D EEZ
Hib, €O, w— Y OAEH LIRS L E IR T 5DTHA ).
Flo. KERABEDBA WAL DTHEINDZ EE. ANYT LY TFIREBOFT
BET A2 b R% LTS, b4l b — — Bifdi A iU TREEMTa g %179
&y =) Ep-ANR A L OMIKENRTED BB LTWHD T, Ml TH
BEHENRETH S ETFRINS, Ao B SERMAF S E a-~ 1 v
7 ZNEHOTED F A AEOBRICE YD . €OUMEMOT 3/ EAIINISYELF]
BR6ND, A 77 VB3 Tazy MIEDEBHETIE. 234 U]
(i UTONXXYEF— 7HROHE AT 516), ERMAIRISUIR % & 84935 kDad
SWEEYHGED St B ILERTAR SN ARE L < — ) LI
ATRCBRIHTELR NI Eh Db, w— ) L OMREDIIED TREELFETDH
AT LD, BIREIRERE XU NS AL BB HREOWLTRIZENT
b HRMIZ=—) YOREHLIZEL EEL b, COLHIZ, =— ) DA
WA Vo2 OEBEBEOEILEE EBbN 5,

3L o OEZMIBAELE S S RRIAOAIV Y 7 LIRETRS 505 5%,
WEM DY o BACREDS A I A R DBZVIZHET D EV O MED D S,
NE IR T 7 F 456 &AE. MRaI—F 7 F 2, axF 32, 77, =a—
0745 Ay METHOATVSY), =) v 02D+ ) VERKEDEENZY &
MAbLA ST DT, [EIZY) YBIETHIV AL VaRBHEE XN THS0 0 bih
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v B, U VBRILICE > T — ) Y OMBBNRENET 5 LD SRR BHET
W5, EEHIED T — ) LSS VI & - TEIRMIZ R XN 5 2 &I,
il i OMEERFOBET 52 L8 TFRIN 5,

BEAAE & EHAREWIE I B T NF2BEFICERDEWEB T — Y O )ws
A Va3 BHGBEISE (L E N T e, i, EERLED T ot TE&EAT WY AT
L, EYDFAEFF -ToTrT YV —LRENED->THWAI EFgEEN, L
bYE 0 —= D A )L AD G IR T O FEEHN#HE B EpS3-e Il - KE#ToY A 7
U ARIEEF - PIHEEEP2TT H 51820), = —1) v oA R, TE
B &R, AR RN U W TH 7 ZOXHWEAED
PRI L B AIEHECOBERICK LT, EES S (proteolysis mutation) &U»
I EMERE LI,

NF2{ZBE U 75 R E 200 I R THEN W - { O 8T 5 2 &0 6,
T DA BITHIAFEDOWH], $73b BAJULDRBIZH B LEZ b, Ll B
RERZFAIIZIE AEETFH TS - 70 D R O BT 1D ICERSRATSH 5,
BA2DT—=2&, AT LT0y R —h A I REHAHINF2ITE OH) fa b
FHOM B R EFEOM 1L EOiEREMIZICHAT X5 ElE "L T5, LET
Bt E £ 511 TU 5 Emerging Therapeutic Targets (& BEWFIED SR DEEH| & LT
JICH AR M A R 3) OV EDIMA b PETH S,
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(WA KE EFES WFEZRE . PRESE)

2 Notch JFE D # B
L. Notch 2 F A D15 H

Notchid, ¥ 3 7V a7/ T oMfiFfLBIC ES E THRLC RFEN TS 1 O]
Fal R Rz Ao +Th 0 . FEERERIC B CHITER A BRI R oD TR
RERERILUTWSI N, ¥ a7 Vg NP UOBEMNEITICE D Mot
Tha, ChZETNochTZAEICIR Y a7 Va NI TlEH, B T2HEH

(LIN-12,GLP-1) | WHFLAI T4 FE (Notchl-4) T2 Z &b -TED,
# v K & U Ti3Delta, Serrate (Jagged), LAG-2 &1 #z, Notch[ali, 1 [o] 56 %00
REEAHOFHEIHRE IR TS,

A v FEDEEIZL YNotchZ2 N LT 7V HILAMEA o5 &, Millad skl
Mk =, RIHLIREIHERF = 5, BARMITIZ, constitutive active form T & 5
NotchifiiJel N SRI A R RTS8 5 &, BiFMlOC2CL2OMERRENRT S (1
S &P YA Y FD 1 DDeltaZ sl B DLEIC FHEB X B/l fg £C2C12 (C2C1244
Notchl-3%2 ATERNCHH L T3, ) 2R T 2 &, HIFERIWHEHS (2)
&N, BAPHOWREIZL > THoMIZNTE/A, FiNochhosd & 7L
it B K (myogenesis) L) #} 12 & neurogenesis . hematopoiesis , angiogenesis .
adipogenesis?s &, FEHIJRHEHICH 0 - THINBO SM LTI @i T, fifa% ok
SHMETERBICE EHTE Z EBRIoh T3,

2. NotchSZ#KD N A A Hiik
HMFl 12 & » TNotchSZ A D KX X RALAH, < ANotehl (F, 25317 3 /
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DN & 75 0 43 FHIEHIB00kDT dH %, NotchZ AT DO DFFEIIL B A A 4§
WA, EWERIE Fh ENEENHEZHE > THB LB SN TS, M
FasbEIRICIZEGFRE Y E— bl . COHEENY Ay FEOBATITH S LT
MXNTWDS, EGFRR Y E— b &#207 3 / B o 6 H 8 5 5 D i 1IZ (Z LN

(LIN-12/Notch) Y E— b EWEEN 5V R T4 Y ERICEOHBENEFE T 5. 20
LN1) E— b iZNotchZHEDOFERHAEZBICHBL THWA I &, ¥a 7 Pau/iL
PR AR WTGRIEERDN S O - T3,

Notchii e Py i e 4 BLRh THI @12 763 X8 3 & constitutive active phenotypeX- 7R ¢~ Z
s, HKEAEEICNotch s 7' F L OIRRICEE R E AL NAA S BI &
MPEEhz, g, REMONotchTHEEICREINLT v+ Y(ANK) J E— |
A4 TS B X B 721 Teonstitutive active phenotypeZ- 7753 & L) 4. £ M Tl
Notch3DANK 1) E— b D HAS, A H DR 45| &2 2 4 CADASILE ) #READ
HERTHBZ EaEEZx b Sl Ehob. 2D FAA »HNotch 7 FIVE
EIBY TEETHHZ LM N D, £ REEFR EANKY E— bOEITHE,
Notch 7' IV D FIZALE S 5 DNAKS G B ERBP-I (& 27 ¥ 3 7/3xSu(H)
mammalian homolog) |2 B #4544 % RAM (RBP-] associated molecule) K X A > &EFf
N BH91007 2 BOFUIRIFEET S (3) o RAMPF XA U OB OREFEDOESL
[dANK Y E— MoK DS, RBP-JEDFESICAHD T 2/ BISH A2 BA TR
SN TW5, ANKY E— b XY CHANL, FHORGFEOES VDG FOT TibiK
¢y CRIIZIZPESTHIRN A ET 5, £/-ANKY E'— b LPESTHBOMICIE, ¥ 2
7Y 5 /3T Notch & FFANotch1 TD A, 7V I VEEICEHUOPAGAS FET
B, ZOBEICOVWTIRWEDEZ AhD - T,

3. Notch 7 ILiETEAL.D 5 T-HEH#E
1) 4 RAiNotchiz§E& 45 L ED LD IV 7 FIVHHIRA ITED DM, &
WBIARBHTH 720 L L. COMBES Y g7 g 7P A7z B g

A7




Hro#55H., Notchy 73 LD T K £ ICR 2 2722 EiC & » TRELFED
bl &Nz, $IZY 3w P a7/ T Tid, Su(H), Hairless, deltex, dishevelled,

E(spl) complex, groucho & - 7cNotch 2 7 )LD FHICALIE S B8 Z { WA
=h., NS5 FOH O 15T &H%Su(H)Dmammalian homologdy, 4 OWFFEET
Al XN 7-RBP-J (LLE[{IRBP-Tk EMfTh, £/CBFIEMRZ EbH%B, ) THS
CEDVHIBET BICED . Tha AL WP I (7) NotehffRICB AT 5T &
1275 5720 BB L 72 & 9 iZNotch{3RBP-J|Z BHfE S § B H%, MEHRZAEKRTH 5
Notch&, DNAKSAEAETH DPUSF{ET HRBP-INED & 5 (ZHIlED THIA
ERT 2020 T KBILTIR (1&£2) D 2207 ASRBINTINS,

(1) Tethering model (RBP-J/Su(H) translocation model)

CHIELHERE LT IHTH 305, BUERF Sikb (FID B LA
#Ed) F LTV ISV, RBP-I/Su(H)iE, % Notchififi AR & #55 L THIR DM
P fRRF X4, Notehh¥ ) 74 F &4EE U THIRRNBURICHEE RS E U S &, #i6
PRTNTEICBITT S o o &9 73, JAKSTAT Y 7 F LRI BT H 5,
ZhiFzy s Y g/ TdONotchESu(H) &, EHEHEFFREIR U THAMRL 1ck%
LEIRBINLHLDOTH Y (4)  WE LT TIE, overexpressionDH BRI 7 (2
artifactZHZE U TV B BREERIZSATHNEZ O LWHITH S,

(2) Proteolysis / cleavage model (Notch-RAMIC translocation model )
CHLOBAELEROETNTHD . REGEH E U TIE, B2 < OEBEERANZ
DETFINALF LTINS, Notch®d nullZE 543Su(H)D overexpression phenotype T (375
{ Su(H)DnullZE 52 &[] Uphenotype&73™C &\ LEPEDRBP-I/Su(H) A3 filfe A Tic
A EhEnI & RBP-ISu(H)IZBMTIREGERENIIENI &, ¥YaT7Vav
X TNotch® PN 1 | - yeast  GALA DNA binding K A 4 L A§iAd A&, UH UK
(Delta) #7712 GALA binding site|Z {& {7 L7z iIsBiE (b c hal & (5, 6) &
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EDRFToND, H2IZCAAZE HINT, FKEEIZ< 7 ANotch 1OANK Y E— | &
PESTHUROD MIZ, #EEMALF A A AT HI &AW oMz L ()« Th
6D & &, NotchfifaN SsIC I BBITY 7FHPuddH 5 Z & KRU Notehiffi i N
IIERBP-T S S A& IE AL U #c & &2, RBP-J binding site}Z & {7 L7z FHLEL T-Odx
HEEMAZEDLZ L (1. 7) WEHLEXT. VA REEETHI EITLY
Notchfil M NI T o7 7 —F It L2 YA S T THABITL. BAO
RBP-I/SuH)iZ#56 L. Tz T-OEEEEMALT S L0 ) ET AR ER SN, O
Hid, BT ST - 2-SREBPOJEE(LOBEME & . BB,

(4) Notch%Y)Wi4 3757 —+

BALIG EDONED (2) DET NV RE U, TRAEWHTB USRS
TITbh TS, WED EZ A, NotchZYWid 2T o 77 —Fid3flid s LEA
L TE Y. Notchi 7 FILZIZEIT BHENDNTEL FiZih~3,
a. Furin (subtilisin-like convertase)

trans-Golgi network |23 VT @4 K A 4 > ®ROQRR (= ™7 Z Notchl &
1651-1654) % Y7 L. p180 (fifas M is)/p120 Gl SUR)DOBENATD - 71 < —
D, MR L~DORIUMSIHTHS EEZ 61D (B. D) ,
b. Kuzbanian

Y aw¥a UNTOBEEN TR - LERT (10) | Z OBETEYIR
ADAM(F 4 ZA T 7V vt vu7lorT7—E) 773 V-89 5. BETSH
FRLEAZF SUP-17) WEFELL ¥ 3 7 ¥ 3 7/ I [ EENotch s 73 )L R OHE %47 T
THdHIEMHOMIE > TS, YHITKERNAT D « ¥4 v —OfRB&T~
DFRMIZKHIATH B EBZ ST, TORENI DO TIRAS RO /o
(£75 6750y, Notchfp -0 ED L ZUIMd 2 Db, ERERESHTNEL,
c. F3InSurT—+¥

COFaF T —EDRENEEONochIRDORAD FEy 7 XTHBE, ZOF
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077 — ORI, BE#EFEE L& ONochfilaEBoa > X b5 7 b (NF L
Eha) Th e, RTCESEHLEERT L. 2o N"EAHE
proteolysis 2321}, HIfANHBOADEHE IV FRICAHBINhAZ & (1)
cTFfENc. COGMIEIMGIRIC K > THESN SR, o7 7V —LORMEEN
AREINDS M, — A Tlllctacystin THF N LW E WD ERbH D, E-2H LA
R F 2 TOIL, FRRAENTO YIRS E S (12) | I ME O U
PEYIDY . MR SEICBITUTESEZEHE (A XE2Z E0Ho i, ThiE
THTEYEDNotchd #KINBEIRAS. V) A2 FRIIZ & » TEA TR SHEh - 708
MDAl RIS L - 7o

5. 4%DBY

Kuzbanian|3 7077 —¥ KA A4 Y EAMRBAFEBRIZESDZ &b o, RS FE~ b
THOOPBELTHEE 3OS 077 —Eid, To77—8 AL 2 BEEHEE.
BN EFHEABIRIC L DX I DTH S LHtfllan D, F/io. FFHITENE, v 3
7Y 3 UAL R OBERITERE LT O HBININI Ao, $307 07
7 —Eidfurin®d & 3 i, Notchs 7 FILRITERMZLSOTRELOM S LIEL,
BIDTorT—EERAETITFLNLDELTHR. BEHAHLLORA SIS
WD FLIEF DB LIS - ), COWTHESETHE, YL TH45EOM
TSI TIEWEFORETH 3,
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CRMAY : BEM®

38 Wnt/Wingless® ¥ 7"+ IV nEH K O £ &
HLBIC

B ORIMIZE BB BTGB T . 20K A0 M IE RS AH ELOE A A 5H0 R oDty R
PIHALDFIANT ERAT BRI LT B, Wit FE 13 O BR7SH KR /R
NI DL IFINGFTHD ., BEMI TR BEINIKRELHEEFT 7 2 U~
%Mk LTiv5, . Drosophila® XenopusZ U T<=™ X &z 5% - 474
PFHIRTIC K O Wit 7 ILER O R ShicZh, 26122 OWnigk
B ENS E MCELE TRUREIN TV A Z Ebmansl), & 2o il
L FEEMAPCE R HP A KA\ 48 E H B -Catenind)tWnt/Wingless(Wg) D & 7'
WERIOBHATH 5 EHFR N, Wit R F-UFFRIE 5608 & OBRICE LT ik
HEHEHTIS,

Wnt/WgiE ik O L EILHECE Th % -4 7 = /Armadillo (Arm)iZ . Wnt 7' )L
OB TR HPHREASMICED . £ OMBENEREIJECRAIhTNS
W ZO BT =AM BHEH ORI, -7 = /Am BHEON-Kin
HMMTAAHAET 57 3/ BEFIOF MY YL X DTN TS EDH S
E ot U B LaNT B-H T = /A i3 Ubiquitin{t. X f1, Proteasome {Z K
NaEEND, BIZZ DY yBESNB-A T = //AmEBERIZEMATS EEL 6
1% F-box & [|Supernumerary limb (Slimb) & fi ih&xhfz, &9 LABROFERIC L -
T Wnt/Wg i 7' )VReERks (IS BV SR RNEH MO ERENEH I S5ICE -

5=

1l




IcDThHbH,

1. Wnti#fz+773Y—

19824ENusse & (E < 7 ZFUHEY 1 IV A K B R IThHdvb SR - & U
Tint-12 77 L2, X & (2% D Drosophilakfl [k HWE Dk ikl DB BRI D > T
WEES Ay bRT YT 4 —#B{aFWingless (Wg) EfRl—-ThHhrHEERNE L,
McMahon & 73 7 AOIt-1OMERE 7 o—= 27U, & 7cXenopus T H K % (ZH[H
kAR, ChoOnt-IHFEEEET7 7 2 ) —@Wg Lint-1iZ B 75 A TWnt
(71> b)) E@gahil), Woty 2B i3#4 0 kDadN Kz &'F L ES
ZROSUWHEHEEREHTH S5, CysZX(FH, €D 22 r ODCysOE FETD
WitiIZfREE SN TS 2 Edvo, WatidFild 5 MET SikiiE A - TWh5 £E£Z
515, Wntid FWntiZFFRREY L FEH NS — L A2RTH, SibShcWntE [ HOE
EAEBMIBN I ICHEE Uy £ OFEAMED S ORBHEICIE Ui BEA R %k L
T WhWwBEBEKAF (Morphogen) & LTHMILTWLWA D EEZ STV,
WntD A HpiEPE I DU Tid# 1, Drosophilat® Xenopus £ L T 7 A 2 AU 7o fifl 44 -
Al LIV T OIS BROMENH Y . € 6 O, & WntiZBi O w1 5L
PIEBEBGBR TE M REBEAFF > TOLHNH SN > TS, b
DHEA T U5 Did DrosophiladWg T, #IIRIC B1F 5 4rMfifk, SPactpREzEA: L
DOEBEK. FlE< /L EX—%&., HiR, LEOHFEEKE EORTHTH T A
ENFEAGRIEEMTIRIC L D W ohicdhTWnaY), —H< AWtz LT,
McMahon & (2 & O fERI A N e A FWnLBIE -/ w 7 T 7 b7 RO LR LY |
Wit-1iF R DIERKIC . Wnt-Tald 2R QBTN - 72787 — VIERRIC. Wnt-3ald 7
i & 0 #% 5 Ok IR EEFEIC, £ L TWit-dSH OO TWL A Z LW S
MMZ X TIBEY, F 72 Xenopus HI IR DB Il T X Wnt-8oWnt-10Wg 75 & & R Bl X
B3 L 2RIEMDBEREN., WHEHOA F <+ 72 T EEN S, fEEOW|Z
(34 — 4+ A — D FBA 1T ) Nieuwkoopt ¥ — &L LTOFEHIH B bD EFZ

=52.
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2. WntWgl 7' AL

B Wt O T O WntiE B OB TH 50), FUShiWnid £ DE%
{AFrizzled| 24 L. 7' F L% Dishevelled (Dsh)|Z{2i#3 %, FrizzlediZN K2 & 7
MEFIE B, X612 T BKEE R A A 2R TEY v HThHBT), Dshiz %
kD & 7 F A DT 5 F-5E65-70kDad I | HIE IS EET 5 ) Y R{LEH
HTH 55, Dshid, 2 FOFRBICEEMMILIEERCIDNDHD EEZ SPDZE A4
VEEGH, FTROIT 2 7 #—4F LFrizzled EORAMNLTD D EEZ oh
%o RIZ, i&PE{b X N 72 DshidSer/Thrd 7 — -+ Glycogen synthase kinase 3- 5(GSK3- 3)
D% KT 5. GSK3- BI3AK 8- 7= /AmZE LU HlfHI L T2 DT, Wat
D7 F IS B-F17 = v IAmAGSK3- 812 k B = OB O SRR B Z LIl B,
EEIZEC S8BT, Wnte 7 HINic k) -7 = v /Am EHHOMBEAO LA
WIE LS LA BZETHD, ERLLB-7 7=/ AmD—ix. HMG box% £f
k% £ [ FTef (T cell-specific transcription factor)jz b4 L), Wt 48058 i 7-8%.
{2 |4 Engrailed (En)+p Ultrabithrolax (Ubx), Siamois® i 5D iKMHE/LEITH EEZ oh
T3, ZHhdWnWeg o 7 FIVER RO TH 505, B Licizehicini B
-717 = {$ a-catenin, Cadherin & #{ &k % i U Cadherin{Z & 5 #i la 5238 O#EED
HoTEHERLTHS,

3. Wnty 7 H IV & B B-7 7= vIAm B EH O SHREIEI O 5 T-HkE

Z O LEFOMIZ, Wity 7+ &5 B AT = /Am &EHO 53k HO
RO ICIE R E TR DH 5 12, ENUIZRNICA T Axin 43-F O E & T O
e 10:1L12) | Ubiquitin, Proteasomei (M 013 14), & L TF-boxB K
Supernumerary limb (SEmb)(D F& RIAHR NS TH B, B-717 = /Am & (H
O N- Kb sH(EGSK3- BT L B4R U FLD BEYIZ 72 D 7§ 5S/TXXXS/T D
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5 &6, APCHE B-CateninD 3 HRIZ i EEBZ SO Tivic, KEBTRIEL TH
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4 AFNYV Y AT VERBRBEA TV o BEBM O R

BRI IHhETH FANY v« AT AHEEEIC X S aREEABM IOV T, E
I ak T = OBBERNTE BN UTHFRAED TEE Lic, &2 TlREED T
W5 B AT = YOBREFITI D E L ERFOMBICOVWTRA IR T EE T,
Z LT, (iR a8 B o RE P C R W LS iIclbh s ¥ 371
SO AINCAN TN I S5O, BELTWRLELNEEST
BhEd,

AHT=wEBAT="

aXT=ik. MIBEESES 7 FANY D ORGRTFELUTHEEIN /AT 1 Y F 2
) o EMEMERT. 2710 2 kDOMBHEETTYT, V41 ¥l L3k
[ R U M 2R E Bl B A SR AL iR Uy A RAY A 777 VI8 EOMIBdiERE 577
FET 7 F o FZOMBERFLEOMEFERICBELZI oW THWET. . a#
T=rb T4 rFa ) L EMBEA RN A ET 7 F o FROMIBER & O BAERIC
BOTHEL, &7 FAY oMl EEEEORE L LRI B 288 % A1k
DERIZBELTWAI EWRENE LI, BAT=Y (a2 P a2/ ST TOH
RAAFR7TNA=TI0) bahim= RN EANY UEERT- ELTHES T
9 0 k DEiOMIER FTT, TihwYold, Y@ts Ay bEF ) 74—l
EZFO—D2EUTHEEXN, Wn t 7 FLOMBAEECRIET 58X 00T
WE U7 B, Y3 PaunnilB W TTATYolRyavda /NIl FA
) EHEAERATENR L CHRBEEZEFICE O THBMEL S 22 &85, T HEEMDIC
BNWTBAT=ZViEWn t Y7 VOMBEATTBRIEIC SO THHELD 52 &
I, BE B TRE-ICZOOBREERIC LTS LB 6D L) T -
T&F Uk, BUE, A FAY U FCRDA T = AERBIRIC B A 7= HYEHEER
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B ENY e AT BARAERENS Z EX ST ENTINET,

BT = Dk

WA, BAT =% 27 BOSMBHNIERICKEUHEHEZROTHE T,
ZHiE. BAT= Y OREND, Wn t &7 F VRIS TRL, & FORE
ICEWTHHBUERRERI T EHWRINTEENSTT, MRREICEAT LSS
AT VIRBEIEFRFY « 7O FT7 Y —LRICLDEPHIHHINTINET,
CORRIZIE, GSK3BELENEWn t ¥ 7 FIMEERIRT 20 FICL-T
BAT=vDT ) Kigii{ D EDEY ¥ « AA = VRN VBLIh3Z
EDMETT, T, OV VBRI SIKTF Y U EREhBHBY L0 H
PENHBEZEFTHI2APCHME LTSI &S TWET, Wn t ¥ 75
LB R ORI T, Wn t OV 7+ Z0%A®K (BED LI AT
JyWIVRFEZZGNTWLS) 24 LTHEAIEZDS L. E6ICT4 ¥ 2T NF
V) MRER 72/ LUTGSK 3 BEAELLT S EELoNTHET, TORRE
BAT =D YRALBAF S, A FANY JITHEELTOWRW B AT v b #E
ENTEREIHINE ISHET S Sl Ed, MREDB 7= I3ZX GIZLE
F—1/TCF (aulainNzOREQZIIN T ) ERENSHMGY
N—=T BT HDNARE Y P HEMEKREEDBICBITL, XFXERET
DEFZMHIMTH LICEHOWn t V7 FUDBRRMIIEICEA NS &£ oh
TWET, ZOLIIE. AT OHBOFMIWn t ¥ FFHIMEERIZEWNT
HELGRBERILUTWET, oI, COFRBITBBRB AT D) BRI
BB FAPCHBEELTHAEI &b 6. BAT= ORI REIC D
DoTWd I ENTFREINTOE Lic, B SAHOMMMRIZENTIEGSK
~3BICENY YRILEND BAT=VADE Y S RIFAV A = VERAICERD A
Uy BATZUOREICHIEL KUBICRBR LTSI EbHoMIThTHE
T Wn t Y7 FINEEHAT 2 LHROBESENENRT S L0 EL 2D
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O—WPRMBUIcB AT =B LTS E MElEOMIEHk TN, Jhidse
1B AT=KAAMR TV A ICHIRRDHE D Lo, i@ LT
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AT OBERITEIT) ZEEFEZLDIYTT, ZOT S84 F~NY Y24 L
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LMilicE TR &7 FAY UBEELT WSS, 2EFF U REMLTEA
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DIMARBBIND ECATT, COREZHBTHIDICE. aXyT= 2 DIHRE
HEDRRHTDLEICII D 9, CORTERIFZ, a7 ZLEICHEBRIEDLT
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(6) PEwZ X

1 2 EFF U #EBAENEDDS|C X 5 cullin/Cde53p family

EAHEBOHLWEBAi Y X 7 A

AEFF v EMEEMICHU LB EHOFERLED SAon THE Lich.
AEFF =TT TY—LFEOHE L LOUIROER &I BT, €0 oD4Y
FRHERBFHREEBINTOEC, HEOEAAZBUTSLILHEEHN EEAT
Lice LOLEH S, 199 THIIHABYLEFF U HREAHO —DOTHS
SUMO-14%, RanGAP1 DFIR BAEMIZFTH Z &1L » TESMARZHIEAIL TS Z
& (1) . SUMO- 1Dz EERER € 0 — 7 T 2SmBpD i X 7 L. #H LIEL
FRERHE (AoslpUbaZpAr oy 4 w—) LE2BEAE (Ubcdp) (T4 - THEKZN
THEY ., HEROLEFF RBERBLECMIUTHEETSZ & (2) . LM
N5 &, AEFF UBREOES —HBEEEBR OB LI DE L, aEFF
XA EEENE OEMT. €OCKED 7Y » Ik (Gly76) 24 L TirbhE
3%, NEDD8, UCRP, favSDft DA EFF L HEHEIZE Z 07 ) ¥ BIAER
fFEnTET, £ T BAHNT L Z5MHH, SUMO-1DA O E FF (K
HE b i & U TS 20, /o, EAYICRMERHO 1 EFF M
HPMAEIN TSN EN) 2 ETT,

NEDD8{&fii > 2 7 L D3R

HE SOPRETIEE MERRDNANY 7 2/EMU (3) | oH4F# LRk
5S4 t— MCHRA K. BRERE KT, b U U RIEELGKENCMNT T,
DTRESEEENET D L2, HFLOBRBEHEER LTEVE L. £A
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BREAEEZE TCAS3p (allinhEo—7) 2EM6ig 52 EXMEEH (6. 7)
fit { & &iCRublpDEL, E2K% LEIINEDDSDFh 6 DREQ—7TH D E L,
Efo. LI Shli#) (Arabidopsis) T, Auxin (¥ ILE D) (ICEE UL CIEH
BRANTERVERKOFRNBERE T & UTAXRL (APP-BPLRED—7") HHIES
LTWE Lcdy, AXRIEHHE 34 Ubadpheo — 7 &6, fEPRublprE o—
TOEMALICBE ELTWAZ &t L7 (8) , NEDD8 & RublpidF L i
FvE%FF > THY (59%A—7 1 / #) . NEDD8/Rublpfii v X 7 Lid. WiFLENH.
fiY, Wik EIRCRFFSh, REAEYICEENIE Y AT LIZEEZ ohEd,

Ihoedl Eho, BEAWIZIE, 2EFF >, SUMO-1/Smt3p, NEDD8/Rublp
Els B F- D IcdIT, D78 £ STH O Lica EFF Bl R ANE
HELTWABIENHONETRDE Ui, Tl BEKELICE-T, 2EFF L
R 2RO E A - MER D T & UTHE L. 2B+ F RBICHL LckkA
DAES & 2T LAFDI EAVRINT (9)  Th6Efis TOLREENTER SN
TWhEd.
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NEDD8{&fii & 2 7 L DIEHE T & % cullin/CdeS3p family 2 (B
4 513, NEDD8{ES > X 7 L DA EEHH & U Coullin4A% [FAE L LIchi,

BAIE, & bTIEA EH 678 (CULL, -2, -3, 4A| 4B, -5) | HFBRTIE
3 fi%fi (CUL-AlcdeS3, -B, -C) OcullindS{ifEd 2 &Y, DNAF— # R—Z TO
MRBEHFRD WS ETL > TNET, culliniZ st B EEEEREHTIL H ZFRERFCAeS3p (L
b Tideullin-1{H124) THRHMEATE Y CdeS3pid, Skplp, Cdc34p (E2), F-boxik
FI' (Cdedp, Grrlp, Met30p%:) EHGKRERK LT, 2EFF L ROE3E L TH
BT A ENHONER >THET, COEEASAKIISCFEIPIN, CDKA v EE
% — (Siclp) , preRC (prereplicative complex) D%z 5 L TL 5 Cdeop, BRG]
VA7 (Cinlp, -2p) FABIRANIEML T, BASMIC & 50 E WIETTH
=T -TWh&EdT (10) , & paullin-2jZ41VTh . ElonginB, ElonginC, pVHL

(FEAEERFEY) SHEAERABKL THWAZ EREXNTE Y. pVHLIZMIE
RIS DEERICBE L TWE 2 ENREEn T ET (1 0) o fliDcullinsiZ
LTRZOEEERAYE TS D £92% facullin-4A1Z3 U T3 FUHIE TR B
HAZFRIES U BRERBINE Z - TWA D EMHE XN T, IR ICT DR
FENECED > THAZ ENRRINTHET (11) o TOL ) Icullinsi 2
AR T 2 TR L UOBL R A B LT 05 Sl X hZ 345, FEHESOMET V-
Zi3kiZcullin-4 AL Deullins & NEDD8IZ & 5 fii #3211 20 &) hvaiaf L& L,
T OFHR, VY FRRRMRS 1 £— bPTIE, E ballin-1, -2, -3, 4B, -5H%0»
3 4L HNEDDB|Z L B4F RIVTEHASZT 52 LM o &80 F Ui GRRH) .
JE - T, NEDDSfEfif > X 7 L, & c_,.< cullins D % P %28 U T, ZHRTHRE
L TWA S I EhET,

NEDD8{& i 3 2 7 L O HEE
NEDDS8|Z & 5B HE AH OB, AN E > TEOREOTBEN+#F-
TWADTL & IMINLARY —DIRERRETEE Rtkts4lid, JEFFARE T TiIMIl
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IKABZ &L, Sz ETEVIRAREZRLETHN (1 2) | ORI
ZVEid. NEDDSEVE(LBE#R TH 5 APP-BPLHIZ FDERICEL S D TH S LEHN
TWET (13) o Fho. SO NUB3KE o— 73 AEFICHHERE FTL
o (BEOSRRET—7) « MICENTIE, HBL X9 ICAPP-BPIFEO—7
(AXR1) {2 T D% RERIIHY AIVE v AuxinlT 5% LI IEEAREN T
CIENET (8) , TDKH ANEDDSEH(LEEHE (APP-BPI/hUba3 N7 05 4 <7 —)
DEFRMORBTL, cullins D HLH 8 E HANEDDSIC & SEfi 221 15 o7
fidey ZHEAHOKEN A RIER (eI Ul Ll &4 NEDDS
IZ kS EMOEEENEZL X T,

Bbhic
NEDDS/Rublpfgfiif & X 7 Ald, TOHKA FH S EL-70dD Y TH D ZF

T TR, HEEITHd ZNEDDB(LD S L AL TORHR S, NEDDS(EAMT D > 7' )
WAL T, EQRRIEZA I 7 TRIAZMDVHSMIE > TITL EBbhE T,
REIEFF 88T, BPAEEOHEICEI 2 VB & - THli%E 2T
5 EhHIonTIE T A, 4HNEDDSIZ X Zaullind 6 B4 F B OH L
WHIEBREE LT, BICEEEBU TN (LSS EbhEd,

A T A AR R PR A S FE AT O | [ 18 sk SR AR (B - AR SR RIS
FWEFLR) PR RLE LoFETITEbhE L, 7
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4 —=THALA T Z~" Kim&igZH Lz "

BEDO—HESNHKOALE KGR T NE KL, 74 —»TRaIanr - va b
FURADANLyF 2960 ] BWEROHO—EX2MDH L { o BENAXTET
BOANSE6HOY =X HIRABLY THEH ARSIV bEEh, PTH
E—YTINEOARSFEALGH T, [Z4HoODME | lcosifantutte] [ K2+
Vg ryz| THEEH] FIZE—MOKFENRREZL o b, il Ur—2 T
IN—FZ— = AT OFRHTH B K42 TidClaudio Abbado, Lorin
Maazel, Riccardo Muti &3 & {FHE O FTTEMMICO Y — M. 757 v
IERDT 7 M OTELZTOWMBOH LEFEHRICER IS, 178 2HIIE—
VT METURY Y 2 HREIERAEBT Y 277 7 AFRIEA—ZA MY TERK
DIy ZHFET, 74— DOREEL THEHOPNIME LTS, BHEIMPO
$e% B AKim Nasmythik, ¥ 27 7 7 VSl oS " H O EZ AICEEMAT
B, EEHGOWIZENTIE. B K OLeicester square T AT HHR D 4TS
WIRD ZDOFICEDZ EEIATRETH 1A I, T4 — s TOHDY A TR
KB 284~ DEKRAFERIZ, 2 LTSN ==NE a7 7 7 b OB 2R
IIZRSHEFERA[REIC LKD) TH S,

Z OKim#A$jEa 3 5 IMP (Resarch Institute of Molecular Pathology) (£, K'Y O
454>+t Bochringer Ingelheim (T & - T 7 4 — O i LT T h 7o 2EEEWHE0Y HIY
DOWFEFRT, BEHMIB0A (F7=v+ 2 5A, PRDD¥AZ T A, R K7
31A) ILLoTHRENT NS, IFRFICHNTRS v 7 OBHE (. HHEOY
B— MEHDB Lm0 LTHH ., EEDOIHOEMTEXIH L SmFL ENMIDHE
RTHHZ EMSRTH, PRSI &) WK TIZEMBLRICRFL EDfhD 3 — 1 v
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NOFLZIEPEN LT HBELRIEIE LI ICEDNh S,

IR ZN—TIIHRE 1 20 5780, PIFEME S E Ok, <7 X, ¥+
Yy AT NI, Gl BRESCDID . ThEND EYTEOREM Z 4 L
FWFFED7E T TS (http://www.imp.univie.ac.at) , FADSRA R 7 ELTHI&ET S
KimDPf R Tid ik & B SR A2 KB B E L THWL, Rk bEML A s
DI EEMBZ EEAHMIZHTEEIT > Tb, BEDZ KD A /38— FKim%
16 A (RRAFZ9AL BESA, 72=v+ Y1A) | At 2A4ED & -
TNT. XA REELET H5ORKMET A YVHADRRR 7 1 ARBROT,
FTOII 2= — 3 »OFEE U TEnglish, American English, Broken English®
SHHEMELDN TS, FROPTREhENDOT—<P LI DEL - TIHT,
AUHMBETER LTLAOTEAWIER Lo, FIMEN LT EPZ 0, KimH
BEIFRDOAUN—D—D—DDEBREELTEH .. FHIEMEZELZTT R
NAZLTWBIE ELDT, HABROFLITNET EDDIE LWL, Thid
IMPOFIRIZIE > TH S bEDSIENL) TH D,

Kim{d—JH 0 BT EicR BB ER 22 L34, BICROMBEZEEL T
5L9Th5bH, CDKA v EESY —SiclOFAESMNCI3HIHBESh T B I &%
BRI Lckk, HOBIKISHODIESH F~ &8 D | IRAIRAREICRIET 5
AshIEE A RRLTHS YA 27 ) » ORAESMHA, HICAPCER RE DRI
3REARTEED 3 TR~ S - T B, - THETDh TW AT —<idd:
IZ (1) ASHImRNADMIEANRE X RET M FORE, (2) APCHEPLEHE O
B, (3) Rk MDn THMOBUICHT ohdd, HLhTF—<iEEEDT—
< T AEDRD L. Sicl R USFCIZ DTl { & DU 3 RIS HEA TULVE L,
Z O &) IKKImDOPF RN DRI B IZ DI THEN, RNDZF X
—HB LT3, 9. &P EGZHRPIC LD, BRSRNT ("yeasty") T &
(IR AR PRFEEREIC D ST I . BicehWEaEHRICE WTERRE
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aAEFF oAtk AMEh L) Exhiclb aMREERE LLD EE LA -1
ThArH. EMBRICEETH-> T, MEEZMBRT 5 TR ELUTERAEICALGS
h3kHH7 Fo—FiZ LA L (yeastd Two-hybrid 2 7 1) — = 7 3B OEKS 7
Ta—F0—2) . TXe—FOHENRE 2D SEIThIE, FiccoMEICIh
BT &3 Fio, BREAEH WSO EMOENEO BEEENT 2 TR
By, ZREORBABIROBITIE LI, RNXELTREZINAFHRT B, IEH
EEBAERICHE SO IGRBNEMIRSR I N TR E, 3°&) T AEER
WTERZROVEL, HoDRHEECUENH D0 ML, FL,

Kim7p 595 s X OFFHiliic b LT KimBSGO ARIZE LT BRHZTA Y AT
HEVHFEALEFHEILNEITHS. BToZhid, HOVTA X ITWHM
$IEE 9 & 5 l—fthE OAIEMES EBP 2 NI B SO 7o BEIR S RIC X 2 Ao
EWHEH—ICBRET S L ZAPRKEWEEDN S, LHLEWS, KmD YA 1
KT B LSRR EICHAD S RO =2 o TS OTH Y,
WiETR e OB AXOBR MU L T =) —ThB, Th. SHEDA L A—HES
KmO#tfZ BB EREA L THE LI T, FREIF—TLHAGNAE-H—T
BWRDZNELELATHERTHEH 5,

B ICKIm ERE L AARICHCRFOMERREMBEICHEALTEL
MR RIRE B 7 ) AMEEED | Y YA VA= s FF—+F (CDK) Z 81l
THSTEBEELT, Y1270 002 EFF AbIC L 2 EAESBHN9L4E
Michael Glotzer (% [ZBIEIMPD 7L —TFY) —F—D 1 A) itk BERZHh, £0
AEFF AT S BIEFHRA X ADStefan Iriniger ( (3HEH DR F—KET
HO, W FA VIR a v EF-Thodb & HIIXAF—ITHDIT T S)
SIZKk>TI/u—= v 7ahic. BRAEBPICEOTMIY A 7Y YO EFTF
ALERET S LB oS EEAAB 41K (Anaphase Promoting Complex, APC) {4,
IR I BT PAIB A O ERF bic kS etk iic 5 LT
W3 I &AS, Oma Cohen-Fix OK, #7—RFPFH) SIl&k > TAMEh TS,
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#Fid, LKA & LTKmO 7 V—FIcimb by, EO LS ICUTH UAEAEES
tk (APC) 7L 12 H (Pdsl, MY A 7 ) ) A5 LAl o R L - 7
BHICZ Do EFF AbA5 2RI T OME WD BEICHD AT, FEFIEPds1E
EE DRI APCOAIZ 572 5 [ -Cdc208 (1 (WD) E— MERED) SLHT
HH. MBI A7) Y OAEFF ALTIZCISBEH (PoloF+—) NUHETH
5 EE oML, APCORAHBFRENZ OHEFIC L->THIWESh T BH I &
RUT, & 61T, Cd20EHH LCASEEHIZ. APCOMMIK T TH ST TR,
FhHSIRETHLI EERR L, APCOEMBEEEZ 2 LTHIcHa VT
hAREL 7z, Cde20% FEIIZAPC LIl HAE S UPds1 B AV AR B O B tdh s i1 TR
BTHDHI &, cde20& SRR Getalk 73 I K40 % ) MBI AT i A48 5
ZETHoNTH S, TNTITHcde20Z SLbk I, SRR RO KD L) 5k
BAARE IO THASH H 7 LTI RE S 2IICDKIC & - TAICHIE
NTWBEEZL SNTINT, cd20ZRBEOSMB YA 7 ) ORI H REERFOD
EE DHNTH S, APC-CAd20M &k E BNEEMMY A 7 ) X O 5#EIT DI
L2 &idAngerika Amon CR, 74 by FIFEN) SilL-» TREINTNSEDT,
—DO g & LT, APC-CA2084 (hDMEAH 1 7 1 043 2 HiliEd 54
FEAEELTROIENEL oD, PAsIENHEIL, APC-CA20f5HRDOAET
HHI EMS, TOBRATEEZ S A, cde20 pds1 " HEZS SLER A kS WD MIIER
MT%%&%mb:mﬁtbeﬁﬁf?U?@ﬂﬁmﬁbﬂﬁh:tﬁﬂﬁota
B~ (., cdc20 pds] “HA RKOEMELRKEZMETHI ET. MV 17 »
D53 DA ORI B 5 APC-CAd20 S R DF 7 B AT/ HZ LAEHELT
Wh, €L HHFOREIZE /o, MEMIEAH 1< Jetath 53O B 4 FUE 43
Z1TD OIEGSFLURIVTRIHT 5T &N EDHNRB LHHFL TS,
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Final Program

* Keynote lecture
---------------------------------------------------------- Wednesday, November 25

9:45-10:00 Opening Remark
M. UI (Director, Rinshoken, Japan)

10:00-10:50 Plenary Lecture (Chairperson: K. Suzuki)
R. HUBER (Max-Planck Institute for Biochemistry, Germany)
Structure and function of the archacal and the yeast 20S proteasome and
of E. coli HSIV

Special Lectures (Chairperson: A. Varshavsky)
10:50-11:25 A. HERSHKO (Technion-Israel Institute of Technology, Israel)
The ubiquitin system and its role in the degradation of mitotic cyclins*

11:25-12:00 S. OMURA (The Kitasato Institute, Japan)
Lactacystin, a specific inhibitor of proteasome*

12:00-12:35 W. BAUMEISTER (Max-Planck Institute for Biochemistry, Germany)
Recent advances in understanding 26S proteasome structure*
12:35-14:00 Lunch

Session-1: Mechanism and Functions of the Ubiquitin System
(Chairpersons: A. L. Goldberg & H. Yokosawa)
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14:00-14:35 A. VARSHAVSKY (California Institute of Technology, USA)
The N-end rule pathway in yeast and mice*

14:35-15:10 A. CIECHANOVER (Technion-Israel Institute of Technology, Israel)
Degradation of transcriptional activators by the ubiquitin proteolytic
system™

15:10-15:35  A. PAUSE (Max-Planck Institute for Biochemistry, Germany)
The von Hippel-Lindau tumor suppressor protein is part of a complex
that resembles SCF ubiquitin ligases both in its protein composition and
modification

15:35-16:00 Coffee Break

16:00-16:35 R. KEMLER (Max-Planck Institute of Inmunobiology, Germany)
5 -Catenin is a target for the ubiquitin-proteasome pathway*
16:35-17:10 J. H. SCHWARTZ (Columbia University, USA)
The role of proteasomes in memory*
17:10-17:35 Y. OHSUMI (National Institute for Basic Biology, Japan)
Novel protein conjugation system essential for autophagy in yeast,
Saccharomyces cerevisiae

18:30-20:30 Reception

------------------------------------------------------------ Thursday, November 26

Session-2 : Cell Cycle and the Ubiquitin Pathway
(Chairpersons: A. Hershko & A. Toh-c)

9:15- 9:50 T. HUNT (ICRF Clare Hall Laboratories, UK)
The role of destruction boxes for programmed proteolysis in the cell
cycle*
9:50-10:25 K. NASMYTH (Rescarch Institute of Molecular Pathology, Austria)
Separating sister chromatids*
10:25-11:00 M. YANAGIDA (Kyoto University, Japan)
Proteolysis and mitotic anaphase*
11:00-11:25 Coffee Break
11:25-11:45 H. YASUDA (Tokyo University of Pharmacy and Life Science, Japan)
Novel activator of APC, which interacts with UBCH10 and has a
HECT-like domain
11:45-12:05 K. TODOKORO (Tsukuba Life Science Center, RIKEN, Japan)
Substrate- and time-specific regulation of anaphase-promoting
complex/cyclosome (APC) activity by the regulatory factors, FZY, FZR
and MAD2, and by the phosphorylation of these factors and APC
12:05-12:25 F. YAMAQO (National Institute of Genetics, Japan)
Ubiquitin pathways for cyclin destruction in yeasts

12:25-14:00 Lunch

Session-3 : Structural and Functional Features of Proteasomes
(Chairpersons: W. Baumeister & S. Kawashima)
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14:00-14:25 M. HOCHSTRASSER (University of Chicago, USA)
A hierarchy of 20S proteasome active sites and propeptides: Unequal
contributions to protein degradation and proteasome biogenesis
14:25-14:50 G. N. DEMARTINO (Univ. of Texas Southwestern Medical Center, USA)
Regulatory proteins of the protcasome
14:50-15:15 S. WILK (Mount Sinai School of Medicine, USA)
Small molecule modulators of the PA28 (118§ REG)-proteasome
interaction
15:15-15:40 K. B. HENDIL (Univ. Copenhagen, Denmark)
Structure of the 26S proteasome probed with antibodies
15:40-16:10 Coffee Break
16:10-16:35 C. GORBEA (University of Utah, USA)
Assembly of the 19S regulatory complex of the 26S protease
16:35-17:00 D. FINLEY (Harvard Medical School, USA)
Subcomplexes of the proteasome regulatory particle
17:00-17:25 A. TOH-E (University of Tokyo, Japan)
Genetic dissection of the regulatory complex of the yeast
268 proteasome '
17:25-17:50 K. TANAKA (Rinshoken, Japan)
Degradation mechanisms of target proteins by the 265 proteasome

18:00-22:00 Poster Festival
---------------------------------------------------------------- Friday, November 27

Session-4 : Proteasomes and Antigen Processing
(Chairpersons: A. Ciechanover & E. Kominami)

9:15- 9:50 A. L. GOLDBERG (Harvard Medical School, USA)
Functions of the proteasome in protein degradation and antigen
presentation*
9:50-10:15 P.-M. KL.OETZEL (Humboldt University, Germany)
Rules and roles of proteasomal antigen processing activity ??7?
10:15-10:40 1. J. MONACO (University of Cincinnati, USA)
208 proteasome assembly and specificity
10:40-11:00 M. KASAHARA (The Graduate University for Advanced Studies, Japan)
Interferon-y-regulated proteasome subunit genes: implications for the
origin of the major histocompatibility complex

11:00-11:20 Coffee Break

Session-5 : Proteasomes and Quality Control
(Chairpersons: A. Ciechanover & E. Kominami)

11:20-11:55 D. H. WOLF (University of Stuttgart, Germany)
Function of the ubiquitin-proteasome system in the quality control
process of the endoplasmic reticulum*

11:55-12:15 T. KOIDE (Himeji Institute of Technology, Japan)
Intracellular degradation of aberrant proteins by proteasome through
quality control in the endoplasmic reticulum

12:15-12:50 F. U. HARTL (Max-Planck Institute for Biochemistry, Germany)
Protein folding in the cell: The role of molecular chaperones™
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12:50-13:10

13:10-14:30

Session-6

14:30-14:55

14:55-15:15

15:15-15:40

15:40-16:00

16:00-16:20

16:20-16:40

16:40-17:00

17:00-17:20
17:20-17:40

17:40-18:00

18:00-18:05

Y. MINAMI (Oita Medical University, Japan)
The proteasome activator PA28 is required for Hsp90-dependent
protein refolding in association with Hsc70 and Hsp40

Lunch

: Topics in Advanced Proteolysis Research
(Chairpersons: D. H. Wolf & K. Tanaka)

W. BODE (Max-Planck Institute for Biochemistry, Germany)
Tryptase, a cage-like serine protease involved in asthma, allergic and
inflammatory disorders

T. TAMURA (Max-Planck Institute for Biochemistry, Germany)
The role of Tricom protease and its aminopeptidase cofactors in cellular
protein degradation

C. H. CHUNG (Seoul National University, Korea)
Uncoupling of ATP cleavage from the proteolytic activity of the HsIVU
protease

T. OGURA (Kumamoto University, Japan)
Cellular activities controlled by the bacterial AAA protease, FtsH

Coffee Break

H. SAWADA (Hokkaido University, Japan)
Role of extracellular ubiquitin-proteasome system in Ascidian
sperm-cgg interacton
S. KAWASHIMA (Rinshoken, Japan)
Inhibition of proteasome activity leads cells to differentiation
and/or apoptosis
A. FUJIISAWA-SEHARA (Rinshoken, Japan)
Roles of metalloprotease-disintegrins (ADAMSs) in morphogenesis
H. SORIMACHI (University of Tokyo, Japan)
Physiological function of calpain and its homologues
E. KOMINAMI (Juntendo University School of Medicine, Japan)
Mechanism and regulation of proteolysis by endosomal-lysosomal
system

Closing Address
Y. Suzuki (Vice Director, Rinshoken, Japan)

Office of the RINSHOKEN Conference

Keiji Tanaka

TEL : +81-(0)3-3823-2101 (ext. 5351)

FAX : +81-(0)3-3823-2237

E-mail : tanakak@rinshoken.or.jp

www : http://www .rinshoken.or.jp/conf/ric98/conf-jp.htm
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Third International Meeting on AAA Proteins and Their Cellular Functions
WH:199944H160~19H

HLilr « The Salk Institute, La Jolla, California, USA

A —# 44 #— : Martin Latterich (The Salk Institute) , Suresh Subramani (UC San Diego)
T NG . W. Baumeister (Munich), P. Bouloc (Orsay), M. Duguet (Orsay), S.Emr (San
Diego), H. Feldmann (Munich), D. Finley (Boston), P. Freemont(London), K.-U. Frohlich
(Tubingen), C. Gorbea (Utah), G. Hogenauer (Graz),K. Ito (Kyoto), S. Johnston (Dallas),
W. Kunau (Bochum), T. Langer (Munich),M. Latterich (La Jolla), A. Lupas (SmithKline
Beecham Pharm.), D. McKearin (Dallas), W. Neupert (Munich), R. Newman (London), T.
Ogura (Kumamoto), W.Schumann (Bayreuth), C. Slaughter (Dallas), S. Subramani (San
Diego), C.Suzuki (New Jersey), P. Thorsness (Laramie), G. Warren (London)
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Postischemic Reperfusion Induces a-Fodrin Proteolysis by
m-Calpain in the Synaptosome and Nucleus in Rat Brain

Shiro Fukuda, *Kazuki Harada, TMitoshi Kunimatsu, Takelumi Sakabe,
and *Ken-ichi Yoshida

Departments of Anesthesiology—-Resuscitology and * Legal Medicme, Yamaguchs University School of Medicine,
Yamaguehi; and | Depariment of Biochemistry, Nagova Citv University School of Medicine, Aichi, Japan

Abstract: A membrane cyloskeletal protein, fodrin, is a
substiate for a Ca”' -dependen! prolease, calpain. Il re-
mains unknown whether p-calpain or m-calpain is in-
volved in the proteolysis of either o- or A-lodrin and in
what subcellular localization during ischemia and reperfu-
sion of the brain. To address these issues, we examined
the distribution of fodrin and calpain and the activities of
calpain and calpastatin (endogenous calpain inhibitor) in
the same subcellular fractions. Rat forebrain was sub-
jected to ischemia by a combination of occlusion of both
carolid arteries and syslemic hypolension, whereas re-
perfusion was induced by releasing the occlusion. lnmimu-
noblotting, activity measurement, and casein zymogra-
phy did not detect the presence of p-calpain or a signifi-
canl change of m-calpain level alter ischemia or
reperfusion. However, casein zymography revealed a
unique Ca’’ -dependent protease that was eluled with
both 0.18 and 0.40 M NaCl from a DEAE-cellulose col-
umn, «- and f#-lodring and m-calpain were found to be
rich in the synaptosomal, nuclear, and cylosolic subfrac-
tions by immunaoblotting analysis. Reperfusion (60 min)
following ischemia (30 min) induced selective proteoclysis
of «-fodrin, which was inhibited by a calpain inhibitor,
acetylleucylleucylnorleucinal (400 M, 1 ml, i.v.). The p-
calpain-specific fragment of f-fodrin was not generated
during ischemia-reperfusion, supporting the possibility
of the invelvement of m-calpain rather than p-calpain in
the er-fodrin proteolysis. Key Words: Calpain—Fodrin—
Ischemia— Reperfusion— Ral brain.

J. Neurochem. 70, 2526-2532 (1998).
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FIG. 4. Proteolysis of fodrin during ischemia and reperfusion
and its inhibition by a calpain inhibitor. The brains were subjected
to sham perfusion {contral: C), 30 min of ischemia (1), 30 min
of ischemia followed by 60 in of reperfusion (IR}, or ischemia—
reperfusion in the presence of AlLLnal (A; 400 pM in 1.0 mi ol
29% DMSO iv) or its solvent, DMSO (; 2% DMSO in 1.0 ml
i.v.). The homogenates from the brains were immunoblotied with
either anti-ir-fodrin or anti-fi-fodrin antibody and are shown in
the representative immunaoblots (upper panel) and were quanli-
fied (lower panel). The level of the 240-kDa native molecule of
w-fodrin was significantly reduced, whereas the content of its
150-kDa fragment was increased after poslischemic reperfusion.
Dala are mean + SE (bars) values. "p - 0.05 versus contrel, /-
Fodrin content was not changed.
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Stabilization of p53 by Adenovirus E1A Occurs through Its
Amino-terminal Region by Modification of the

Ubiquitin-Proteasome Pathway*

tated o [E5A

{Received for publication, December 2, 1997, and in revised form, April 20, 1988)

Takuma Nokajimat$, Kenichi Moritat, Haruki Tsunoda$, Shinobu Imajoh-Ohmif,
Hirofumi Tanakal, Hideyo Yasudal, and Kinichiro Odai

Fram the Hepartment of Biologueal

Scienee and Technology, Science University of Tokyo, Noda 278, Japan, Wnstitufe of

Medical Science, Tokyo University, 4-6-1 Shiroganedai, Minato-ku 108, Japan, and iSchool of Life Seience, Tokye

University of Pharmacy and Life Science, Hachiafi, Tokye 192-03, Japan

The human epidermoid varcinoma.derived cell line
MA1, established by introduction of the adenovirus E1A
12 S cDNA linked to the hormone-inducible promoter,
elicits apoptosis after induction of E1A , 4 in response to
dexamethasone, E1A expression caused accumulation of
wild type p53 more than 10-fold within 24 h after dexa-
methasone tfreatment. The cell lines that express E1A
mutunts containing a deletion either in the nmino ter-
minus or the conserved region 1 were unable to accu-
mulate p53. p53 sceumulated was degraded efficiently
in pitro in the 5100 extract (510-0) prepared from MA1
cells in an ATP and ubiguitin-dependent manner, but
not in 510-24 prepared after treatment with dexametha-
sone for 24 h. The p562 polyubiquitination activity in
S100-0 was calcivm-dependent and reduced greatly
in 5100-24. Ubiquitin affinity chromatography revealed
that p63 ubiquitination activity in eluates thought to
contain  ubiquitin-conjupating enzymes decreascd
greatly in $100-24 as compared with S100-0. The accu-
mulation of p53 was accompanicd by the increase in the
level of Mdm2, which has been shown to degrade p53
through binding to it. The high p53 level, however, was
maintained until the lote stage of the apoptotic process.
These results indicate that the stabilization of p53 by
ElA occurs through modification of a uhiquitin-specific
enzymels) in the ubiguitin-proteasome pathway.
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A cloning method for caspase substrates that uses the yeast
two-hybrid system: Cloning of the antiapoptotic gene gelsolin
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ABSTRACT Caspase-mediated proteolysis is a critical
and central element of the apoptotic process; therefore, it is
important to identify the downstream molecular targets of
caspases. We established a method for cloning the genes of
caspase substrates by two major modifications of the yeast
two-hybrid system: () both large and small subunits of active
caspases were expressed in yeast under ADHI promoters and
the small subunit was fused to the LexA DNA-binding domain;
and (fi) a point mutation was introduced that substituted
serine for the active site cysteine and thereby prevented
proteolytic cleavage of the substrates, possibly stabilizing the
enzyme-substrate complexes in yeast. After screening a
mouse embryo cDNA expression library by using the bait
plasmid for caspase-3, we obtained 13 clones that encoded
proteins binding to caspase-3, and showed that 10 clones
including gelsolin, an actin-regulatory protein implicated in
apoptosis, were cleaved by recombinant caspase-3 in vitro.
Using the same bait, we also isolated human gelsolin cDNA
from a human thymus cDNA expression library. We showed
that human gelsolin was cleaved during Fas-mediated apo-
ptosis in vivo and that the caspase-3 cleavage site of human
gelsolin was at D52 of DQTD**2G, findings consistent with
previous observations on murine gelsolin, In addition, we
ascribed the antiapoptotic activity of gelsolin (which we
previously reported) to prevention of a step leading to cyto-
chrome ¢ release from the mitochondria into the cytosol. Our
results indicate that this cloning method is useful for identi-
fication of the substrates of caspases and possibly also of other
enzZymes.
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FiG. 1. Diagram of the method of cloning genes of caspase targets
using the modified yeast two-hybrid system. The bait vector contained
sequences for both the large (p20) and small (p10) subunits of active
caspase-1, which were expressed separately in yeast under ADHI
promoters, and the small subunit was fused to the LexA DNA-binding
domain. A point mutation was introduced into the active site cysieine
to prevent proteolytic cleavage of the substrates, When the bait and
prey vectors were cotransfected into yeast a stable enzyme-substrate
complex was formed in yeast,

#1 #2 #6 #8 #9
caspased - 4 & o~ 4 4 = & + - # = o+ +
DEVD(IUM) = = # = = 4 = = 4 = =

#12

caspase-3 - 4
DEVD (1M} - =
D

106 —
B -

2 -

Fic. 2. In vitro cleavage of candidate proteins by recombinant
active caspase-3. [3S]Methicnine-labeled proteins from 10 positive
clones and 0.6 pg of purified recombinant caspase-3 were incubated
with or without 1 uM Ac-DEVD-CHO for 2 hr, and the reaction




