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v % Notch & BAZE MK HEAEA L. Notchd 7oty s 7o L5 EHLE B 21 -
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TW5 6 UL Kuzbanian, (4) INFad /vy v 7B I715®#E (TACE/L &
DH5, WIhb, GRS, AF0TFOTFT—ERAL U T4 R4 T
TV FAA Y, YRATFAV ) 9w F FAA 2, IREM@RAA 2 Ml A A 08
LOATIS,

Tr—=FT4 ) AL TIE, AZpTloFr7—E ALV OBERSD>->TH
Bl Z7—T4 U vri3AFoyf<z—a. BHBHD. EhoDHBEEDAS R
777 —¥ FA A 2 OBRERMIE-23INTWADT, 2Hh6idFur7—ELL
TRBNTWVEWEEZ 65, Myless, FilTAmeidasid, 77—74 Y 0
TARA T OBEICHEEH LTW3, 9 cE. BB TO77—74 1
VIEIIED A 77 v EOMBEAERIZ L > TEOEFITEE LTSl E
W Uico € DEER, TOA 77 v abB1h% - LI FOHF I 5 LT
BE, AT rabBlAFEE /AR TS T, TOESED
T7—74 1) » BOTDE 2 FLIERGDRTF it k- THEZINAZ LA RNEL
feo TITHOE. Z7—T 1) v BEANEHRMNK €OTARA 7TV FA
A %N LT, A 77 0 EMEERT 5 LEX TS, TOLHIC, Bl
{EM % b OWIETERFOAN S & Th SZHCIERIERIC b S840 T8, KE
HBET 77 3 —%2BRLTH YD ZHS%FADAM (A Disintegrin And
Metalloprotease) 7 7 3 1) — EIERE S IZH > TE TS, Fhicbid, HAcHOK
fEDDERIZ, NERDOT 0 b7 A4 D L) HBEFEHONTNE5LINDTHS,

3. AR Y AZDT
FLEL, MRS IZEE € o QLBOBINEEL, ZEOERHIEEKRT S
BICH T D, BTG 77 =T 1) VDL BAFIEELTHEDTH
HUOhEEL, ZOLHIRHFOI o—= v TERABTI.. TORE TTITB~
£, Ay TaFT—E s T4 RA YT 773 ) —ICBTBHLGTF
3R/ 00— /T A ENTE, ZhoDfTAMEe (a5, fuse) %
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B Bmeltd, fetilinE DMRIE, 77—T4 )y EEREIMBHEFAAC X &R
TEHEIENG, BT T T7 I —%BKTEI A7HELTENREN AN
) meltrin a, B, vy EB Lo ANWMY VHOMELT7 7—T 4 ) ERFITRIED
DIHIEE KA THY. ChDEHEN. €LT. €D FAL O EL
T C-FF—¥Da v Y REIEFRFDOI L&, sc OSH3 R X 1 LHAAE
HAT56L, 7Y ) v FRENEETLI EAENET NS, ZDLIR
i s T, A ETERIC BT B Zh o0 T OO EHE R T DT
H5HD o HMEFEIZK - THEZ KT LMK C2T AL b ) > mRNADFE
REdi~5 L&, WP TR, aDRBLVNINIERIES SORBELHFED
Z RIS, MIEHMERHTICHL &, a LB ORBDE FHIN D, E,
a DEBFEIHR 7 LT F - FF—FD L S bD<— /1 —DESFHELIC
FITLTREIZ DY, BB ERFTHEA A V2 ORRMEFAULLIICTCR
WO SR OoNEZ &0 6, a3 LOUIHEREN S 3 FTHH I EWF
Bxns,

= AN MY ez R Fo—F)UiikE T Cila ko
R TRy T4 »7%7TI &, HHOG MR ZNS. ZhoDa T,
MRENDRENS Y —D S VAT 27 v a VIEEDERNG, AP v adf
AR OMRED T Oy I K> THET B I L0 - T B, SLicilf~xie
LI T7—=T 14 ) VPAEFRBIIBEVWTHARE 0 V7RI 5 TED,
CHRIDT7 7 IV —ICET B Y 7 HITHLADRETH 5 S L, BiEKICH
FBANDNY) v aDBREEMB I, RDOLH)BEREBI L -7, 9., il
RAL ZZFUAINRY yaZCfBTRRICERIEL LA, HEEREZLL
AN, okl rERY, AvuTaFT—¥ AL L ERR U
AT A 06, TORISTROANET S L) MRS 7 —2EKL,
CHileTRHEI VLA, HERKOFMNEEL D, HERKES LA L, £

Db, ZDLHWIFT VAT 3 —=2r I, £ DHEEHMEBEOMBBEENTE L.
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BEDIRWHEZER Uz, Chick L, €07 »F & ARNADFEE (375l il
FEINH LI, ShoDERI O AN EY v adifModhDETEZEOEBHDIE
WRAEFMELTHS 6D EEZ SN,

PED &S, FrPHfilgic \WTBREEMA o007 T—8- T4 A1 ¥
T ZIFEBL., ZAEPCEKOHERRICE 5T 5 Z Ehtbh - 1obil TH 525,
Thoid, Mlemeg sy /X7 BES TR, MihEnd &, P &b AN
U vid, MlaREEREI STWHIRT S RINR SN S5 TH S, insitu hybridi-
zation TN TH B &, A M) v ald, =7 AEROFHEEKPABERICHND S
MiEEE TIEBICEONRIENS S b, AR 2B, PIEVBRICENTEE
HTORBRE EBIT, KRR TERICRVRERDN RTINS, 0L TRH
NG — RRED FREBRN S, AN MY id, EIP s hSsOMMaD LI
DoTWBEITHDB, COXHE, AT FT—HE-FT4RATFT) 77
Y@K, RALZBEFHTED D, MEMD 5O THE S IEE &
DOHEMEM. ThoDHEiMb s BEFREE LTEEIOTIE, EEFX. #HLC
GFloBLIF R TINDSHRSDENTY, EHILLALSBEUL UL ELET,

(KEMEREFRATRE MREMFEWNEST #BR (KR E7)

2 LFA-1/ICAM-1%24r LIcBEE E S0 TFT YV — LA
L AYT77Y &4 077 0 Ui fllafEs

4277 i3 E MRl Mian < M v 7 AR TS S E 5D
FT. aBi&EBENSHBEANT O AT—TH 5, ME bMIS I & BEHHE,
MEN SN 510D . aiE BHOMAGDEICLD., VA ¥ FERESREZ N
Do ATV EBHY Ty POMHEICE>TBINSBTETDTODOYT
FIW—=TiRt o b, B1H 7773 0—d TY v 8RE<A b7 o THIEL
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7otk 1-2 B8R 7z » TR UH THBHE X N 5 D Tvery late antigen (VLA) EWFTH 5, U
FEbDIZa 16 a 6Iil28 L TWAVLA-ING VLA H 5, FEFIILHEHTH
D, IS5—F. F3I=0 T4 7uxsFriiofan<rl v 7R EMET
50 —H\ B2YT 77 3V —ICXaBHORIEHLFAL (al) | MAC-1 (aM) |
pl50p95 (aX) | addFohTEY. I oid) %R, =707 7»—J, i
MEVSCRBERMBICOSFFRMITHEI L TS, LFA-1IZICAM-L, 2, 3%,
MAC-1, pl50p95I3HfifAss 3 s WHCIbive T 4 TV ) =4 %, Elo. adB2iZ
ICAM3% YA RETHZ ENHHL TS, B24 77 »OXKINEE TS
ES SRS H & UTLAD (leukocyte adhesion deficiency) 23 & LT 5. fiEdR
OREITBIYEL RV ELUTEEBT S ETHD ., WVREIZETHRLTT 5.

B2Y¥ 777 3IV—ilBdHLFA L, DKL) iCalfiE B 28D S7ED,
R T MR DA RINCFBIS 5. U A 2 Il NE a7 & oM ZimicF
{E9 BICAMBUR TH 5, RIEFRMIETOLFA-LIE, W@H TV A > FICkETER
LAY, BB DEBO HBLICPE - T, R LW THEM IR B, LFAINFEHILZH
Pt M, M BRI F GRS U, MR il U, B IS0 » THS S LA
EE UT, RIERNCH#EYT 5, REMIZE0EH T, ARE PO E L ICRYL
BIOH <~ DI RORERICE B LT, AEDiHBEO—R & UTHET 5,
Z D& ELFALZREMEOBEICI S 5707 T (| FFRIBEEILE O FH
KL BELARIEHE - TS, T H, TY /8RO GUE%E T 5 R, ol
W+ ELTHELV EFY—DS DY 7F ORI —KE > T3 Z & O X
NTW5, Bl Eif~7c £5ic, RERMITIE, SHEFMias & LR0 0, LFAL
HOA VT I) vk, TOEEESMECEHLGI I TE Y., HELE, HEITHH
THEPY A A Y ORBUS & DIEHEAIN T, RO A FOEFEER
#TDXHICLB,

sl A EREIL. MEXEFHOLFA-LORBRRICE->TIIHLRS - &3 T

%7, BEOREMIZLFAIZREB LTV TOERTAENTEL L, 1 7
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7' »E A UICHARRIE . MR SO 7F ML - T, flHllENTEY
L2, 29 LcMiland s DA > 7 7Y » O O T % "Inside-out
signaling” =49 o — 1. A Y77 LREDY H Y FTHBICAMPHIRA < R v
7AEFEETEE TORBPIMICESH EFIEN 2 FBREAEY Y7 F Vit
S TREOERIC L - TERIN D RHTHENEEL, Th 2N LU THERL RO
NAIZIER 5. CD XKD BA 77 &N Lk ¥ 7 F )b % "Outside-in
signaling" &5 o 4 77 ) Y3EDL DY . RARED 6D ¥ 7L Al
WilzET 2 L7 7 —E LT, HillaDkk~ DEIEP. i, b, TH -2
AR LB EDRINTINA,

1. mifefess & Mot

PR, LFA-1Z4r L7cilaniE s CRE LT, RRFICULO BRI —DAHZZXALT
FEINSbDEEZ STV, Ee IZEELFA-LEA Lc#ifag £ 0FE 7
0&ATid. LFA-1OEHEAL &ES FRGEHE S 40 LI Ml E RO &0
D ZODDRTy THMETHBI EEHLMILID

BT BEPEE MM sRHL-6012, B2 A 7)) » & LTIE, LFA-1DA £33,
LT 5, LFA-1DHERRER. 7L — M3 — b LI HRICAM-11Z 44 3 5 HL-604
faD G ETHE Lz &2 A, HL-60Mfid SR OIRE Tld, ICAM-LICIZ EA L
a9 5 LI TELLAD, HL-604Ifa % L F / 1 BR(RA) TR E3E 35 &
S ITHERENBEIND I LU LI, ZOR, LFA-IOZRBEIZIE, 2<%
NAH oL -1, T1bb, VLF /A YBIELFAIOESEEL LASIEAI L
PR OMEI -T2, RO &1, TPAT24EFEEHE LGS b#H o5,

HL-604f}a (3. RAFHIC & » TLFA-IQEHE(E = 5 30D T2 (| ICAM-1%
RETHELIICbMWHD0, MRMEBEZIEDoNLT L, EZ A, FmHESR
H-Ras(V12)4- HL-60 1 i < 58 il & 2, X8 /- transfectants (3, RARIHIZ & -» THE S

LEA-1/ICAM-1{& {74k DS % 75 U 1z, transfectants T3, LFA-1/ICAM-1DF&HE & |
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ICAM-1iz 42 825k & parent® HL-60KIIIC He~THIIN U TS - 7o THHER!
Ras(transfectants Tl LF /A VBT SF2 ) 2 OF o ) AEHGFRE
ICEH o, BEEROBRE S LFA- IO THEHENFERELTWA I LOVRRE
17z, Cytochalasin DR UME 53 1 G& HEHRhoD L FEH T H 5 CIuR ICMA T, ¥
A MaA DU EDTGE BAV3F ) O F o) YEEEIEH L. MildgRD
EREHE L, ULHLENS, &5 LEBHIZ, LFA-1OICAM- IO ## D L
FiTid, BEEEA LD T, TOZ ENS, LFALOFRE(ICIE, intactiZT 7 F
R BRI DEN TN ENRBREIND & &b, MRS S, =2
DAT w7 THRbHL, LFA1OEHAEIES FRCEQEOEE/LET 7 F 2
MM T O TR AETH D Z EH S ETE - 1,

. 7077V —AELFA-1OESEEOHESICMNEST 3
TPATHL-60{0fa % 2405 15464 3 &, LFA-1OEBHED 5 & & bic, RasDiE
PE{b B4 U, LFA-1 - ICAM-1% 4+ U /-l 80 e 5, o7 7/ — LHEFH
ZLLlal, RU'S 7 # o AF » FHE T THL-60If8 % TPARIB U 7o £ 2 A, MBS
myxnicd) o —h. HSA URERZLLAZHEAE 5X i -t bk KR
ICAM-1Z20— pL7c V= FERWT, 7077V — LHLFA 1O HED LRI
MEdTEMEINEMF LI, o7 7V — LEHIE, Cytochalasin D, Rhoff &
FIC3HHRPTCF g L 3RT b, MEKFENIZ, LFA1OTEHALZMEI U 7ce — A
AN A I ERILFA DG A 2B LD -1, $h 777V — LK
AR Ml E | <R A 5 A TV B W] e & random migration assay THRES U 7o 0%, X
MR LB IS SN DT, T, o7 7Y — LHAEAIZ. LFA1OD
HAVED LRZMIET 2 Z L2 Xk - T, MilaBEAMH LTS S U7,
EKEIZ, T o077 Y — LHERFE T THL-60/iiaaTPATRHRI 5 & RO
KK DAEFF Ao HOHES FRHOERMM AN, DI L6, TPA
THI X - HL-604811212 35\ T i, LFALOJEALICEEL, FrF 7Y —AICdD
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GEINTOSERAHZ FOBRSEICHFAET S 0o &, Thoda
EFF B AES FROLNIC, LFA1OESETOHMEIc M 5T 2 b00H 5 &
ZZohb,

P EOFERN S, TPAIZ X ZLFA-1O#EH MO ERICE, BEAES O EF
FoAMCETOTT Y= LI L BN MBETH B EHHWY LI, 5% 6 LFA-
DA BASHDA =X LTHHIENTEY ., WHICES T 2&E9HS O
FaF T = LI DY, EEEORFRICMLEER Ty TOVEDTHEET
LT3,

T1) > 7 $BR Z-thapsigargin/s XD A )b &7 L AKIT fI# L T LFA- 1% iEE LS 5
RS, AN VBRI A SIS &, LFALOEHALSHIE XN B &1 455
DOEBEE Nz, el OOl EW - T, FRLSEMILR #oe A
Ty XA CIREROZR ZE U T hS, LFA-1O P k% ik 4 530 R
ELAD NN -T2, BE 5 LFAIDF LI EER 535 DTS AN
V7 LMRFEYED Y 7 F AERM T, WA A KB EBEESENLBIL AT v
ThHHBEDIEAH LEEH. bThiICE L. ABRINBEENLATHLO0H S0
WKW LRNERL S0, 4 77 ) Y OMBAEKICSE T 54T idtwo hybrid
system|Z & - THEE XN TS, WEFLFA- 1A G %H T, Inside-out signaling|= i 5
THLDRMAOHERL > TIVEN, FFIZ. LFA-NISATHHE— DT LT, Cell
(1996) 6 )iz X fecytohesin L) - FICBI L TR W 2D 5 R TBRALZD
g, B EN T 5, Outside-in signaling|3fifi 73] S TS » THRIA, 1 27
7 v DFEVALD £ A = X L, REED DB RIT LTS, ARICHED LN
EEZZ TIN5,
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3947 VBOIEFF L
40 e JE 0 D HEAT IX edk (cyclin-dependent kinase) D% PEIZ & D I X T3 D5,

cdk DIE IR A7) » EOFE. dkHHOD Y YB{ERB. & 5ilcdk
inhibitors % {1 & V) i 1SN TS, MINOESTIZZcede2 V1 7)) VBHEE
{4 T % MPF (mitosis promoting factor) D #% PE{t. Bl Hedc2D161Thr D 1) > B4k &
14Thr £15TyrDfL V) » BM{ENSHETH S, . GADDASH cd2if AL HET B &
PESRHE IR, WIBICE VT bode2 OFEPERM T ICinhibitor b B 5 LT3 D &
Bbh b, cde2®ifi LIz & BB rhDBEM . AR O i EHF & Sl lnidME
~NEHEFTT B, MBI SOBRH IZIIMPFOARFE (LS BHEATH O, Zhid¥1 7Y
VBN RERD SHEICBNT2EF F ALEN LI 0T TY—LFREMLT
SEEINBZ EICLLS, A7) VBOAEFF ALIZiE, 2 EFF ERFEHR(E)
& UTILE2-C (clam)/UBCx (xenopus)/UbcH10 (human)?t, L EFF 1) 7 —H(E3) &
LTIy A 7o — L5 TAPC (anaphase-promoting complex) & ME X4 % PhpE B
20SOHA WD HET 5 Z LA S EEXN TS, APCIZHT A RFRIRA S
ERLTE D, B OIOBNIBHA-SBHTVWSDT, KRTREDEUGE
MbEFNE0E2 ORI OV TEICHAAZI T E, BRDHDIF) THok
D b Ewy 7 DN THBIZB~ I,
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4 ) UBICHIRIYLE 2

4 OWHFEE TIEWHILEH R O EIHO SR ORI £ BRI E1T -
THEYD. ¥4 27 ) VBOIAEFF ALZDNWTH w7 APk b Hsla %m0 TR
AT HI ED O ARG L 7. ¥ 7 B, 2R3 8 in vive DIRTEE
M EED7HDIZ. w7 RAY A7) VBOREZGSTEOMAEHAEL T F 2
A NVAFHETede2 LRI B sucl # T L Tede2 EHARELRL TS D EH
BUMEAL, ELdN\F 20UV ARTHRAIEHEU L 2 bDEHW, EBE
I 7o I TIE2, B3&E B ICACRMTH V., E2E3H & U TIEIMIE HH S# I
[ U7-HeLafil2D Ml A M L7 b ¥4 7 ) VBOA EFF A(LidkkiH T
-1z FORESIHHETIZHH U TWB RIS, Kirshner 5(6)1< & ¥ UBC4HS 4 A
7Y YBICHTHE2TH S LHEXNADOT. Bk PUBC4 &2 hIZIERIZED
UBCHSZ Bl - fFBLLER L2 &2 A, MIHTYA 7 1) VBOLEFF ALED
ST, FEINZFEM U7-HeLaMilfaD fll il IS DU TE3IEHE 2 8515 &GS,
S It FeazbilicEibxEcizaombl Ty A 7Y Y BOaEFF
ALFREY T, ANk FEEBROT ] FEERGZEEN~ NG Ol
HHITIEEEED A S, invivoll B B394 7 ) VBOLEFF LDk &R
C—H Ui,

T D, Ruderman &(7)IZ &£ ¥ clam#» SE2-CHY, Kirschner S(8)1Z & ¥ XenopusH* &
UBCxDSHHIRWWT 7 m—= 7 &z, €T, BLASTsearchiZ & 1) 1§ 5 7ESTHT
R OREH%Z b &I, RT-PCRICE Y £ bOFE O 7 (hE2-C)% HlEL 72, hE2-C&
UBCHSIZ2WTHA 7)) YBOIEFF ALAGE % LT 5 &, hE2-CARE
&R 970 T, UBCHSDede2 EMAWETEK L THBY A 7Y YBEHKD
YA 7)) UBERBEICIERF ALXEED1Z Uy hE2-Cldede2 LA KA TEK
LTWha5A4 7Y UBIZHLUTE D @EWEHERT Z EN S, hE2-CHEO YA 7 Y
VBREIRWE2TH 5 LB X b/, hE2-COERHIIEICRuderman 512 K & X hic

UbcH10 &4 < [fl—T& - 72(9)o Ruderman {3 X 51Z, dominant negative UbcH10D ¥
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UL YY1 7Y YAEBYER UMRE IS 2 RJPTHELET 5 2L ot U,
UbcH1023% A 7 1) B} TR IR APCOME T 52 EFF LREBDE2T H 5
Z AR L/:"C(g‘)c

UbcH10 &5 &4 2B EE

YA 2) BOAEFF ADOFRORAFEEET LT, LAlZV 17V YBEMHA
fERT 2 EHEOHEEAE B Two-hybrid> A 7 L L W ikA Tz, 2EY A7V VBO
FHB QMO LEEEHE LD, cd2 EDFREEIZH T cyclin box Z/RE XN
KA (destruction boxZ & ) ZbaitiZ AT X Y L/ [@MIIEDCDNA library® X
ZVN—== T %iTo1e TDFER. 72 o 72 1 {llDpositive cloned’ i o 7oA. THhid
INEE /TN EXTIND /T DHO/hawEicFds 31— MERHO AT
$H5 B'-COPOCKMAZT— FLTU o, TIb Ik BRI ITAERE & 7 BRI g
LOTHEIRDFIcNIc, B'-COPEY A 7 U YBO#EGidin vitro T H HHR T E 72N,
B'-COPidcde2ic & 5 Y VEMLIZZIFIL NS &, FheYr A7) VBOA EFF /LT
b EFLCHEIEZ B Do &b, 147 1) YBEOHAD AP EERIIA
HTHB. LHLEAS, B'-COPIdcdedPede20 & 7] BRICWD-40EF — 7 ZRFDZ
o, AEBD X SUEHBEVBHEEEDN S, Two-hybridikZ FIH LT, ABXK
KOKFEBERIELED A 7 1 VEp2LZ DWW THi#heot A %, FLAD/NRIHESE
A7) YA OWTHBR O EFF BB 7O BT LT3 5%
YA 7 YBEbaits LTI EFF % EBHEDH 2 {570 Bk 2 AR Ihic b -
7o

UbcH10D 1 7 V) UBEIRIE2TH B Z LM ST S & & BT, UbcHL0E
APCIREHEHAREER L TWENI EM S, UbcH10% APCNEB HAEH S0
(SE3EM& £ 5 & S £ HIMIZ, UbcH10%bait& U7z Two-hybrid k% A 72o € DFE
F. 2R ERIIEDCDNA library & 0 | [{l— O HEAEET— K5 2D

ra—r0Bonic, NF a0V ANARTRE IS ZOEAE &£ UbcH10D n
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viro TS89 5 L bHER T &7z, IKICBLASTsearch TR o117z b FESTREII %2 & &
IZS'RACEIEZR VELZ OEBEOE beDNAZH L/ EZ A, T DcDNAIE357
o7 I/ BEI3I—-FLTEH. CRAMIChectbk DEEFIMNFAE L 72 DT, H10BH
(UbcH10-binding protein with hect -like domain) & 44 L7z, H10Bh®D%4:kzidhect domain
EIFRFRUCEXTHY ., E6-AP & Didentity(319%. similarityld51%Tdh . &b HIFE
HORVCKISMHMDO T I / BIZ DU TH. E6-AP & Didentity, similarity (3E 41 €4129%.
54% & il Dhect HEE & B UTEWGHEREE LR S0, CRIECICEFEL
E6-APDE3EYEICAED CysE IR FE I TV,

INF 207 A )V ZAFR THIOBHOGST & D4 EH'E(GST-HIOBH) &8 1 7 1) VB
A SO LB XH 5 &, GSH-Sepharose TGST-HI0BHE & biZH A 7 U YBOD
—HLE LT B Evo, HIOBHEY A7 ) UBOERT B ENH O LTS5
Joo €T YA 7)) YBOLEFF ALUICHZ 5 HIOBHOR)R T 5 7cdil
E1, UbcH10 & HeLa#ifahl HIkTEE F TO A EFF LDRICHIOBHARINT 5 &
YA 27 YBOAEFF AHFL SN, T SITSOME TDhuman CDC27
EDHFEBIM 6, HIOBHIZAPCOMK 3 THSCDC27EbHERTHI bW oh
Elfote, M XD, HIOBHIZEE TH 544 7 1) YBELE2(UbcHI0)E SICE3TH
BAPCEFEVMNT 2HBMOBEABTH B LAHSME LT, F7o. HIOBHIZEL L
UbcHIODTFELTH B2 EFF ka3 b Z &, E 5ITHI0BHIZHeLad fa D1l
HKDE { & BEL & UbcHI0DFFE F THWVENR ST A 7 ) YBOLEF F L% 5]
EFRITIELEHOMNELD, HIOBHAY A 71 VBOAEFF L YH—¥THS
A[REVEDRR X 7c, H10BHICH UTHER LIc kAR tbRRICEER XU & 6,
H10BHAin vivo CAPCORERRIKST TH B H5 WIFAPCEHEET H0EMICDH
TRABORUDPBETH S, X510, KRORICHELE EOXFEFR T, H3F
B FEC d51) S H10BH homologue DR MR AMFRI L Ao & 2 A, Z OM{n FOBERF DA
BILWHATHAZ LEHoh ERE T,




APCORER ST

WA 71U UBISHT B EFF ) H—Hid, clam eggd SHershko 5(10)IZ L D
Xenopus egg/ & FKirschner 5(6) 12 & O AHRUWTH B X . thMEEH 208 DB &%
ERLTHWAZ ENHSMhZXh, £ Eeyclosome, APC (anaphase promoting
complex) &M ¥tz APCIE, RO KZWIRIZAPCI~APC8 L&) 5 /-8
Afo&EAD SHEKE N . MFIAPC3AICDC27. APC6DICDCLO6TH 5 Z LtRE X
N1(6). FHEEHRTRTAhTHNDI Nu2p., CutdpiZtl¥d %, €D, APCIH
Xenopus(11) & i % B 1E(12) Tid Aspergillus nidulans®BIME & = 7 X DTsg24 (A [FlTE
OHH>BEHAEUTHY ., FHMRTIECupTH A2 L)V SMEZNT, DUk
IT. XenopusDAPCHERESA D<A 7 0y —7 v 2% LIZE FDAPCI~8D 2R
FlAKirschner 512 & Y RaEZH (1 BH) | APC21ECde53EDeullin &€ OV —
DHAH5EBEETOCHREAETH D, APCBHCDC23ITHE T 5 &, APCTIZ
CDC16, 23, 27 & [A BRI TPR (tetratricopepptide repeats) %45 - 7B EH TH 5 Z &,
APCAEAPCSIZACH LWEHETH A Mo /(14 £FKIC
NasmythS (2 & O HHEFEERD APCRERRIR M Z W T b Eh72(15). HZFRERETiX,
APCT7% B { APC1~8LIZMT . ApcOp(Hi#i). ApclOp(ML it & =41 Tl 7z Doclp).
Apcl1pi#i). Apcl2p(Cde26p). Apcl3p(RAEWNEEN TS Z EXM SIS,
LI & O HEF BERFDAPCAS20S TIE 75 KD RETWAHGES)EZER L T5E Z &
MG XN TV (12) &—HT 5,

I SAPCOMKIK 3D 5 B, APC2h%cullinkkDELH ZfRFF LT3 Z &b,
sicl DI E FF ) #— ¥ Tdh 5 SCF (Skpl/edes3, cullin/F-box protein)D H§L 153 T
HHedeS3ITAH YT HHREEM) EEZX SN TS, —h. SCFTIXE2T & Scde34
DedeS3 LAEA LICRBTHET D £ & B IT. oddHEDF-box proteindt V) ML Eh
FHE 2B DH%4). APCIZIZE2 (UbcH10)I3#EE LTH o7, FLEHORME
FIHEAVAPCIZZTE N T LA ENBANTH D, TOERT S, FiliAs € TH
HEN, Hax DR UICHI0BHIZAPCE UbcH10X 5124 A 7 1 VBEAEEUIT 5
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HELEQHTHS EFZ 60D, 3%, Kischner, Nasmyth > O# 85 LU 7k 431
H10BH & —3F 5 DI,

APCO i 4l

APCOEPEFIE 122U TId. Hershko 5 4% A A iE ¥R cyclosome MPF & A >
FaR=PFEZ EICIDEHBIIERINST EEHRELTU(16), D, H
WFO Fi—/ESCEZEICE O MPFICK D ) YEMEE I IEMEA L = H172Plk (polo-like
kinase)7YAPC1, APC3(CDC27), APC6(CDC16)D 3 k% EHE) YB35 Z &ick

DAPCOTEE(L 24T H T &, & S (2 cAMP-dependent kinase (PKA)ASAPC1 & APC3
(CDC27)% ) BRAL UPIkIC X BIEVE(L A FE D A TAPCEREEICT A2 X R
tH U72(17)e BUKOBIBFILEAED 7 NV—T 6, cAMPPKAFRIZ & 1 53 2EREDAPC
DREICHE ZNTNWAZ 235 & EHIZ(13). Cutdp(APCHD L EF F {bX
NEZEWE->THRKHAZINATNEI EELH LTS, F/Niggoid,
XenopusiZF U T b polo-like kinase (PIx1)ASMIBD#EIT & Y+ 7 V) U BED 4 FHIZHAH
TH5HI LaHliE LTI 5(18)

APCIZ, ¥ 17V YBOIEFTF AMLETH X TEL, 1 7Y YBRKIIM
OB TAsel LD BABEAE FOLEFF P, ThERTOMiS: EsMA
D5 EEIZBS T APds1 P2 D EFF ALbMET S, T LHiz, P ED
25D, 9714 Hmetaphase-anaphase transitionf{ & MM S O i IcEh £h
W ISR R A R 5, T ORI RIEO R DU TIX, WD-0 repeat % &
LCA20 &€ D AE DY THDHetl/CdhINENENDBMICE 595 &EEZ 5N T
L3, Visintin & (19) (X HEF 8 BT 3500 T CDC20D KIR A3 Pds1 D 4348 % 1 4 5 3
Ascl MY 1 7 1) > ORI X hign & &% & 7 Visintin & & Schwab 5(20)
(ZHCTI/CDS 1D RKARIT & D Asel ECIO2D 73 A1 = 0 5 4%Pds 1L BA ST 10
ZEERE LTS, 2. Drosophilail B THCA20D FE DT 7 Th B fizzy &

fizzy-related(fzr)3 44 7 V)  ORIEIEIT > TEH D fizzyD K 1 Tlidanaphase~ D #FT
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DPEEINB(21). Fo, E Mizzy (pSScde)idFF—¥ LEAKRAEERKL LB LD
XbH5H(22). 61T, Kirschner 5 (3 MHFLEMY I T bl APCOTE L %5 | &
CU¥A 27 YBOAEFTF AAbEFBHT D & figy & failid ) VBRILESFAE
TEIEEAFEESHMEL TN, #BEIAHTH S,

PLE~NT &I L DI, ¥4 2 ) YBEF DM DT ICM 54 5 & B EHRD
AEFF AU DOTIIIERICHHETH D . APCOLMRRIDRIE XN I HIEP -
EEB (O—E? ) M- 22icF E W, SCRIZD T H, WELBIY TIZREMD
BRIV TIREHES N EOIME H D APCHEICITECHES LTHAELD, &
LA LT T SMEDTH RIEFE X TR WEEEIC K SR Ed
50 LEbND, SHEIIIEERGRIEE S5 1 APCOIEPEHITEIEEHE DML D
Hifsxh s,
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2 1. Anaphase-promoting Complex (APC) D Fi 5l 53+

Xenopus S. cerevisiae S. pombe Human Motif
APC1 220K(210K) Apclp Cutd APC1 (1944aa)
APC2 112K Apc2p (YLR127¢) APC2 (822aa) cullin
APC3 130K Cdc27p Nuc2 CDC27 (823aa) TPR
APC4 100K Apcdp (YDR118w) APC4 (808aa)
APC5 82K Apc5p (YOR249c¢) APCS (755aa)
APC6 78K(75K)  Cdcl6p Cut9 CDC16 (619aa)  TPR
APC7 69K APCT (563aa) TPR
APC8 69K(66K)  Cdc23p Henl CDC23 (591aa)  TPR
Apc9p (YLR102c)
ApclOp (Doclp)
Apcllp (YDLOOSW) RING
Cdc26p
Apcl3p




4 SCFHA®IZL S [B#BRM] o [REREN] &
aEXF 4k

Cde34{3G1/SHHD EATICHHAL L E FF U AMEE2TH 5, ChETIISH
YA 7 ) ARFEF F—ESicl, GlH¥1 1) >, Cdebis LfFarlis &, #BD MHaE
MHAZEEEDOLE +F L {LIcCA34i b - TE = S oM T 3,
L LS. ChoD&EBAED MR o MR IcaEFF AL
NLHBICOWTRAWUTS -7z WIZE» T CAS4RBETIEMT A E31 EF
F 2 1) 4 — EHISCF~(Skp1-CdeS3-F-box proteins) A TH 5 &1 EFIHSHE
Z ORISR LT DERP R 6Nz,

SCFHLiAi3Skpl, CdeS3E KU F-boxEHEMN S AMEHRTH S [k 1. 2.
3] o CdcS3{3Skpl L4559 %, SkplidCdeS3 L4k A9 5 L[AIBFICF-box g F1H &45
&9 5, I TFboxBHE &1, FboxEF —7EF>HEUET. COEF— 7%
FAWTSkpl E#EET D (KR4 ] » COHESKEINLEFF U SA 5 —-XEBTHBE
Wb BIEIE. COEASEMNE2TH BCdc34 L2 EFF Abd Bl E A B % 54
TENSLTHD, §7bb, (1) Cde53{3Cde3444k4 L. Cde34 LSkpl —F-box 2
HEHOAF + 7+ —/VFEUTHRET S (R3] . £/, (2) FboxBEHHIL
FboxPINDEF—7, 1c EAEWD0) E— bHbEnf ) wFYE—-E
b [(Xik4] . SOEF—TITIEFF AOBENELH ST S (F-boxil
HIIEEZFHICHDD) .

) LRrOFER. HEFRERHZ B OF-boxEHAENFELTE D X#k4 ] .
w5 LED., e OF-boxBEAHMMFEOEEDIE FF ALICBET 5 I &N
BREZIIIRENTNS, LT, FooxBEHEIIEH O [#KK ) L2 E+F
AbAfHH EEZ ohb,

1 @R BaEFF Ab%i) FboxBEHHE
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CHETICHFMRTRENSE]E STV A FboxBEHEIZ3MH D, TN OH
AT AEAE SMBEAMORIEII OWT E &,

(1) Cdet

CdedidSHiY 1 7 ) AMEFF+—+H1 & EY —SicloHRICB 54 5 [3GR5]
S A 7V A& 32— K4 % CLBS/CLB6I3 Gl MIC KRBT 5, LHLAEAS,
CIbS/Clb6{3Cde28 &t & LT biEtE Ef 8. £hid. MBI X D SICI) 8]
LTWBANSTH B, THbb, SiclizClb5/Cdc2835 LTFCIb6/Cde28 54 L. £h
SDIEHEAH T 5. L L, SiclldG1EMicCin/Cde28iz L ) yEkah 5 &
E¥FALZhaMasnsg, TOFHR. CbS/Cde28i L UCIb6/Cde28A3 i (L LS I
IKH#EATT %o

Sicld EFF kiZid, Cde34L | SCFCded4 (Skpl, Cde53, F-boxHHETH
5CdeA)\M 595 [XMk1- 2] o Uicdi> T, SCRIESHIDOEFTHMICHHOBE
ARICT, Cdedid) VB b h7cSicl ST 5, COREICIE. CdAEET S
WD40Y E— b35S 5 (invitro) , Fiz, /NF 207 AR THE L71cCded,
Cde53, Skpl & KHRH THBE L7:Cdc34, Ubal (El), 2 EFF L& TSiclo 1 E
FF AR 241, Skpl, CdeS3, CdeANE3 & U THEED 5 2 & AV AEY
SNIHITH 5,

/. Cde6HSCFCAeAHZEFE LT EFF AEh3 B oh5 (X6 .
Cde6ld, DNAYHE B &1 T Dpre-replicative complexDIE I TH 5, Cdebid, €0
RAHEGTMBECECUTERB L, GUITE -2 L8508, cdodphk TIICdebid %
ELEhA [SCR6] o Drury 53, Cdeb &§549 5 HI'E & L CTwo-hybrid system
ZRWTCleAZ e Lie [XHRT] o 24, CdADWDA0Y £ — hHCdeb D
AT 5, SCFITLAC6D 3. HEMHGBLAHERE S THU
pre-replicative complex/)NERL XN L DEWIT 5 —2DHIETH S,

Farl{d, #:67 = o€/ I0EE L ol oIl T, G131 7Y i

HELTLOENEINET 5, Falided34bf TREN Sh. BRHhHE TR
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EFF (I T, Farl{3Cde3dds JUCIATKF LT EFF b b [X#K8] ,
FarlD4pf 13, #G 7 = 0F & 0 Mila % 41k U 7 Ml d /i O e 8% €
TT5DIBHEATH S,
(2) Grrl

GRR1UZZNF T, KEL DY TEDDR7 ) —= v/ THlShTE I, &
9. (1) Flick &Johnston{%, HiZFBER TN I—RAFEETTREAF 7 b=
B BILRIZFORBIIMA ShTHaH0, ZOBEOKRHEKE L. Z Dl
(A #{z F-2GRR1 (Glucose Repression Regulation) & L7z [3Z#k9] . iz, (2)
Bamal 53, G1¥4 7V L ARET HERKEHHE L. HHBEFE U TGRR1I A
so—fbl7 [X#R10] . #old, 58 Licen BRI/ NVa—-R ) T Ly
¥ a YORIBERT grIZROY U v Y —gtlZE A Uichl, Gl¥A 21) UIidkA
HEALI:FETH o7 Licdi- T, GRRIZIF/NVa—RY Py a DR
fi&EGlY 4 7)) Y ORBICHELTWABZ EtFRENhic, 61 (3) Be i,
cdc34 sicl _HERDY T L v 4 —DFEKBIEF & UTGRRIZ 7 n— (kL. GRRI1
PAEFFURTERATAZ EEHSMICUL R 1] o FFL X, cde34
sicl " HERKRIZGRRIGEBFFEH T 5 Lede3d sicl B RROHIRIBEAMK T 5
CEERWEL, ThOZaE—H Ty H—%2 7 ) —= v UIckkR, SKP1%
Z7a— LU, Gml&SkplhpEad A2 EARWELI, BrH EZ DI B, Cded
EF-boxEF — 7D [k 41 A8 T, Gl i A2 ¥ F-box € F—
ZH% b Grrl-Skpl D5 A F-box | KFE 452 & AR U7 (X1 1] .
Grrl-SkpLiZB L Tid. (1) TGRRI% 7 u— AL 7zJohnston®D Z Hh & b DS
HaN, #5136l L5487 5 DA Two-hybrid system A L TSKPI% 7 o—
el [XWk1 2],

PEDZ & s, SCFGRRUEGIY A 7 ) » DA EFF A LU 7N a—R))
Ty va i3 5EHEOIEFF LIS T 5 ESmBENh 5, Lk

LIRS, inviroD 2 EFF ALDFEE (EDSicld EFF AL EFBEDOR) T
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i GIY A7) YDA EFF AMLERINT S LRTEED -1 [XM1] . Zh
ot LT~ 13, Grrlid) » Mt U7:-Cln2 & in vitrods L Ufin vivo T AT 32 &,
GrlopA ) yFEF—THRCREDHE/FFAA U THBI E, T, A Y
Yy FE'F— T D% R Utogrml ZERERK(Z O ZERAGT13Skpl &3S TX
HHCIN2 &I FEET &) THRCOZ) L ETH I EEHOMILTE D, Gl
MSCFORERRE & UTHIRET 5 = L IXREEWEBDbh 5 (X1 3] .
(3) Met30

Met30iZA FA VAT TOAF A= v ERFROBRIETORBRAEWHT BT &
DEHI ST TUNIZHY, Patton 5(3Cdes3 L6445 8 F & L TTwo-hybrid system - /]
WTMetB0Z&FlE Lz [X#k3] o Met30|3F-box A5, Skpla4r L TCdeS3 L4
T 5, Hfc. Met30{FCded & [FEEICWD4A0) E— hAEHED, MET30D K ) haxH
TA T T —=)THBHMET0-1%FFORTIE. AFA=ELTHRIXNS
MET2S DB RN SN 5, SDEZ A, BNEHERANHTH 5, cddfTIE
GIY A7) DGR XA FAZ AAFET TOMET2S DI/ Y — /IZIEHTH
DT, CdediZ I o ORI ITHEAE L TULVIW, RERIC. grIBRTIISHHDMEA L
EHIZEI D, oy AFAZ AFE T TOMET2SDREBY N Y — AT HRFIZILN,
S SICMET30-18£Tld SHIOEAR KUGIHA 7 ) VOSRIIIER TH 5. Lichi-
T, FboxBHENEED ERYE] OWFTHS L1 5,

2 [HIERM] BaEFF b
KT [HFME R 2 EFF AR EOL I IKRAZIN T DONBE LI,
(1) AEDY Bk
B L7c &6 0. Sicli3Cin/Cde28iz & » TY vHbEh s, ZDY E(LIEG]
TS 5, F/o, Siclidede3ddkDHl RIGE T TiZY YBL7 +—LTEMT S
= & cnl c¢in2 cln3= E% Rbk | Zinviable T & 2 13, clnl cln2 cin3 siclPUTH ZER bR

visbleTdh 5 [X#R1 4] Z &, SiclD4RITIIGIY A 7 1) Uik fF L2 ) Bk
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MUWETHBEZ E2THT S, X5, invitroTSCFCdedid ) B{L 7 + — LDSicl
LDAKEETSH XML, 2],

ERIC, G1¥ 1 2 1) Cin2 6 GUEHICPESTEF A S LA ) Bk h 5,
Z OPESTELF &K  Cln2id L@ ban b, i, grlbkTIACIn2i3 ) BT + —
LTE,BTS [XBR10] . E5IC, HBOM Y in vitro 5 KTWin vivoll FUH T,
Cin2i3 Y B EITHKTE L TGl &8558T 5o

PloZ i, HEEREED. V) BLICETE UISCFEA RN DFEH.  [HF
RN 2EFF AMERATDIAHAKXLTHH I EEFRHET 5, Cded LFarl
IZDWTIE, ) ERMLICHTE U TSCFCDCA S4EAT 5 0 & NI DWT I3 &AL
VA, Cde6IPESTREFI A RD ) »BbX b T &, Farlid cdc34Hk T (3 BRI BEIC
BOTY VB{ET7 + —LTEMT S LR, Thod ) yRAENIESFF AMLDF]
ERENS>TNEI EETRT B,

(2) SCFEHE M X DFEENHTI TN TNSDTIZ/AND?

U ULER e, ZEHOY YBEISTH. THRERN] 2 EFF ALZREET
BAHZXLTIRIEWE S ICEbh 5, Blondel ~Mamiz, Cln2d4#IC13G2H%6 X
UMBIYA 70 UBETH B, ERELTHS [XMR16] . Zhid, Sidsk
C2D 3 INBINAFEZRMET DA A=A LBH B ENFEEING, T1bbL,
G2 LUMEY 1 7 1) L 3SiclisH X TSI HELT L ToI TR A FFo O T\
Cln2{ISicl i3I N BRI IN B Z LI 5, ZORlffix, Cin2{3Sicld 2%
AHRETDENHIEEEZ S L, GLD SSHOEMICAVERBHIETH 5,

A0 LEZAGUHE JUMHY A 7 1 UACm2043- It L TRIZFIEL TUL5
DI DNTEHAMTH B0, ¥4 70— LOFEENY VR LB B THE
Ehd LIz, SCFOIEH HG2EH KUMIY A 7 ) //Cde28iTfkfF L 72 ) » Bfb
THHIZNTWAAERIEHZ2OTIRENWEASI DT FIIZ OB EHE, &
AP THS,
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LHBDES

SCFEGRDIEMERITENIL. 4H%DOMHFED—D DA ELAHH, SCGGRRIHIGZH]
B L UMIAH A4 7 1) L/Cac28 THII XN 5 alfEvE & EBlic, Zba— Rtk - s
Gml-SkplDT7 7 4 =74 — D EMS LI EEH D [XHR1 2] o Chid, g
Wi £S5 BIE T RBOMRG EMRRBORE 2 795 A A=ZXLOFLEEE
B35 Ohd Lk,

F 7=, Cde53{2Rubl(Ubiquitin Related protein)iz x - T X415 = &HsLammer &
ko TH oz Ehi (K] 6] o ZOEMEKIIKE ICBHETIIEL, 40
L ATH/ITAWTH B, &2 L, SCFEAGKDTE YT —ICMET 5, *%
BRI 54 5, $ 5 iE, mitosis EDNA replicationZ 7 w 7)) » 745 F = v
IRA L PTHDB, L EDOUREENEZ &5,

HEAFRERRZ 1, 7SR D Dy TR F-boxBEHH 036 FEfF{ET 5, ZHL 608
YT HAEFF AOENEAHELANOEETHS, ChoDWFEMML

FER Y] > TR R L 2 EFF AL ORI d 234 OBEEIIX S(C
EE D LEbNS,
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5 MEBBERIGZEDIDICLUTHESDH : MPiFEEREESE

VII /¥ (Vila) O&E#H
BUHIC

"2ATEY L EMENTOREHESBICHE T 54 X2 bZEICWD # - T
50T, MEATEZ AT o741 Y A& UTIE @160 5 B[S b o st
L7 # —=AZADTH TSNS LAEUDS, ITET OO N E L EAKD
THEEE OGS IC BT 540 % F EHTAI D, BRERIFICHICE EBHicbo
nHB (1) e AFLIC WbDEHBD T, EA—LTHAISE FENZHIRDY
ZHiANTE&E 9 (miyata@rineve.gojp)

ifin i BER SIS (SR AT E (BA LA 5 R) TEEZ N SRR REERE &
MR Tl & A RE R RIED S 5. ARRERIEE EVITEHHE T (XITA
T XIRF. VAN I A v, BaTF=/—7 ) ORERERIGENT O
ERBEINEZINTOE SO0, HEHI XLV e, CNSOR TG ¢
ETS o TP O HEIEN R 5 LIFZEA STV, —h. A RFRERE (O
OEERMEZTTREE ST BHHIEMMER QLS BHEADLSIMALNE
WFE T STk T %) . BE C O SARAOIMBRIERORER TH S &
fim N T D,  ONEAEBAINEANTE Z 2 &, MEEEDLOHEEEE T,
WA, WFRBIEERADEHOULEMNLTH Y WEEHDE DL LULOH IZ&
LICEESC, ZD LI I, NAREEOME A TOFEIT. B M & - THTFl
DHEGHTH D,

41K 5 5 5 0D Bl s B el

S FREEE RS T, EPER RS VIR - AR 7 (VI - TF) #EHE0IX
& XA PRENRAEPE - TEMA L. XaigVIaDFA F TXEFEEE L, £k L7 Xa
DVaDEATTFo b E % o E VIERUEET B, iz, 2D LD
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IZUTAER U Xald VI » TSP OVIIEEHA L. b EVVPVIL X%
74— B3y 7B TIEME(ET 5, SO XD ARIGIC & D BERERGIINE =h 5,
LU KD S EEE OIS BOSICER LA N2 b, 220HAHHE (TF&VIa)
DIEETH %o

TR EEREA T 5 - AHOBEAE TH 0, 219REOMIfasN KA A B
VILE L UVIROFESHIBE TH 5, BETFIIMBEH T 5 NI BER (ZFRE LT
WIS, TRIRMEN R T 5 Fia i ERMIC R L TE D A LT
FZOTFY LM BEREE R Hid 5, — 4. 77 LR KD ) REH (LPS) %
TEPES A bR A Ak D TRIZHERP AECHIKE LSRR FE S HIENE e %
EHEMRF (DIC) ®iliEEH C THEE LS, TREZFOWSEHM I 2 =3
BMLT RS,

FAlG BUSIZ A HD 9 —HOEAH L, EHEMEREVIR - (Vila) Th 5,
CCTHEL TR E 20 I &, GiAEOVITIRE  TEHE R AR ETH 54
ThbH, QREOVINE, TFEFEE LTS orT7 —EiEEE RS D, Viladid,
VIR D Arg152-Ile1 S35 G VKBS NI2AB RO T o757 —ED I &TH D, I
TTa77—¥ L) DIEERESLS0E LN, &) Db, VIalihTlid
GRS S XTE LB b BODTEO DN O TH S, VIIREETFIZKHESG TS &
10°-105E MR Ly —ARIOT o7 7 —EIci b, ZOAidECketlio E7
ICERET 5, B, TROEAS UcVIald, X9 XO7E LD ERNR A < 12 5,
K, VIa-TFEAEROESHEEITIC L5 &, TREVIaDfE F A 1 IZEE LT
W3 (3) , £, TEOKES 5 &, VIaofilll K £ 1 Y ONKIEValO 7 3/ HH
GFHRIZADIAT, FEMN 7V OFHAETHSO L > THBHRIC, EET
DSerFRIEDIDHIZH HAspOMB LHHEET A L oM LML TS (4) o
Wiz &, VIREM T 07 7 —EiEMEV ol ZoE#ENEREh TH
BN STHS. ZOLH T, MIFFOVIaZEhHES TIREBGEZL . Mk

FEUTWATFEHEGREERL TR UD TREREHSG 5, Lichi-> T, b
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R TEA 385, U T3 R CH#47d 5,

7o bpyEreX, X, VIIDIMpEEEiL, 44 1.4uM, 140nM, 90nM, 10nMT
b5, ChoD7o7rT7—EaEiE. LWih L6 EERATEEIEZINT
LB, LU, € OFERA U AIETER 3 VIlaZ R LTl skl Ehidvy, &
WA Db, EERMEEmEPOTyF by EvlEEOFoTFT—¥A EE
=il XDFER AT AZN, EARICEDZFNTI VTS Y AZNB06T
b, VllaZTFEAEET 5 LT F 0 b EVIITABREZIN S 55 SEilkomn <
Vilabilh TIEIBER IEVED R TRV I2dd, iR » B EY — T2 TR EIC
WRLTVWAHDEZER 65D, WA, VI EVIIaD (i ] 134 e fE] & 2.5 i)
THORVED S, MOTEEREEE H O L3202 TH 5,

VIOl &k

MEEPIZZEVIaPH THTIEH S GEVIIEFRD0.5-1%ICH 43 58) AR
LTWEZ S Lz, ZOMmiEfhoVilagi, nliEtETEA FU - BENRET
MEzhsd, hF TVIREEVIGTE & & VIIEEFE S UTilE ST, VI
BEEEMEE. SRR VIR Z M KUTF, Ca” LiA U BEREIES 5 5T
RHDoND, ZOHETRMEPICVIVIE - TFEAEKIC LD BCEHELEINh S
. MM VIIERKML TOOH), VIREERKBLTHEO0EKTH >t 20
MEETTRICR D » THIEN F A 1 22230 5K 5 a[isETFEH 05 &, VIIDH
O EEAIE DA S, ZOMSRE. MBI VIaiEE KRd 5, COEEE R
Tt TRA b oVl @ dhspide X htc (5) o

Vilag D &3
EE R IoHVIa ETFTIE 5 E00vD 2 S, i Viaii o b5 3008, BE3E Pl
BELE SRR BORRKRELLZ ENEZ NS, Viaid & FHE KB O MR

(2, FEAVED B, SV MEERTHAS b0, ChERRT 57051
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Th— ML EIND . e i DS, 19864F (24T 78 7o Northwick Park Heart
Study &9 TF— PFESH D (6) , ZOWFRIE. VIIEREEE., 747V /—
F ok UV A7 a— IR CRBOMIN U R 777 57—-THHI L
AL, & CTRL oA VI E SR . 3 5 o VILEES S e ik &
IS 5 VIR Z M A RIE L U TR /o EidVIIa BA2 KL THcZ &R
BRIZ > TH Uz, BB, ATk — PRTEIE, VIaikhd 8 < 785 &0 20
BIW 5B EERLTVS, BifE. 2nd Northwick Park Heart Study 73VIlaf 4
BFOTITREDON TN S, BUEGCHEAT, OHEEBREEN VI L 727, 2nd
StudyO7— 7D ED T LDV TE LM FAESEATVIIAZRY Ahia
h— PR EEDTNBED, 1 F ) AAL D LTREEDRIENPITOAA AZNR
ELTWED, T—FDEDF EHIE2 1HIEIZIES LEZ TS,

M vilaf ZHEdT 5 & BAATIIFEE2.T ngml T » 7o, BRKADFEEI
3.6ngml § U {343 ngml LEXNTNAEZ &6, BHAAD it Viafiid Bk
ARCHBUTEN (5) o 2O &id. BRARECKA XD Bt om B AP7Eu
CEEMMELTWAEDN G LI, Fio, O H B RE PR BE D VIa
BIZEHEANHATEN, VIaIEAZENRSH S, 6HMICHI - TIADVIaEZE
L&l A SngmBEOFEMZRT ARV O IOREOR WVEERL. 2
ng/ml& N REERT AR WLDBEMER L/, ZOZ &F, VIafllEikEHNT
xR AEME L. 500 ik TVIa % TV T/ 8% 0 R AE % AR RIS
i C 2 ENTE B AlREMEETRR L TUVS,

Vilad KD X5 I UTHEKT 5D

HBRENORIETIE, VIIZXall XL > TRESHEZ ) JEHE &5, BRI
by Xa [CLAFEHALPEETH S LEZL o TS, JOMICH ., VIIZIXa, Xlla,
b EY, Via- TFEAKICE > Thilt{bah 5, VIIEIXOSEKIERZIEE

MAFHARS KUBEWD . IXBET 07 7—EHilET, iStEROXadmbHFTHh
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% VIal F-OfFE F TXZiEMALd 5, MA0RBEE (IXKZHE) OVIagidmd T
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NT 2 VLA ST 5 L@ Ense (8) o COWERERM~NSEID. IRl
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HBIRD, ATV ARGFHEOVIAERIZ S KD TH S,
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(6) PEwZ R

1 #F¥ +X0 /HspT0DH L BEFEE. NDPFF—EORR,

P (::E - 1 A R IE
BUHIC

£TOEAEIR. IRATEEZN S LA TFaBEIh TW5, 2O ER
A E SHEHEHEOF— U - FOBHEMRBEETH LY. BHEHIMER IS
AREEAHEEN SIEULN SR BLTWEIDYTRAEZIZ I THS, TN TR
BRAEZITIHMERN LD 2 EHE LRI N ABEAHEERHAWMERILIED X
LTI LTV EDIEES e INETICHRA BEBHESWRRIEINT S
TFIVHRINT SN ) LAFROERNEEZ L ICIE, SMEZIT5HE
B &2 IO ik 4 IE AL E D A IC K > THli&E R E b L
IR DD, TDKIICELTL L BHHDONKEEAEFELILD, &
F o LB AL A LA TR T D RN ARG FEEKEL TDS ¥ +
NOCEHENE, COVATLOPTEARCTRELIE, ZOXD I, B
EAMBREST Y + RO VEAHBHOTROZ LA A —VEhBD L0, A
T — 7 — I L TR, FEThEERENTT—IRH 5D TR,

FEOHETRIEF OWRELNZ ORMEIZE» mh I MAHDICH, £
EREUG, Ty +yRarEEbN TV 720 DD HEE X HUEMN ICERE L
THINEND) Z Elt ot 3 F ¥+ R0 OB L { xS TUVBH03),
TOERABFEES) & BoTHWRNIERHEHIBEL, Ldd, COEAH
DFFOUE— DEEHRTEEDATPase EFFL I - T S48, BER MISH RIS
AHRNTHLE, £ 5 THRMY THNI EHVHI LI, s MARWICKR, BER
BGH fRA & S A TRIGRO KB A oM LicEZ A, BERICHESG T2 ¥
0 EEEHspTODFEOBEFEM L. ChETIKELN TS L ) 15 ATPaseT (374
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¢ T. Nucleoside Diphosphate (NDP) Kinase |23l U7- BEEIEET H A = EAVHIL
o

¥ o EEE  Hsp70, DnaK, 14-3-3F HE(MSF)id, MEREHE L L TLDW
Z "3 %0 % NDP Kinase" 35k A8

Hsp70, DnaKE [ 12id. S T ATPaseiEtEMih 5 L XN T8, Ke
by COMEIEHELZATP)H SADPADOEWAE v —H— 1ZHE UIcH & Lk L7CPi
DEBRTHUELIEZ A, RIGOHEEIII N T TERESLEUOEAALDY, KFE &
EBICHFOMERRIIF vy THEDONBE I EERB L. oI, IR
7 Zs{ZProduct inhibitordADP & A% & FRUCK U THRIAICRT L9126 T <
ATPORIEED EAAED 6, ChoD v+ Ro & AT RO RER ST
BAL TS 0HspT0DEE RIGED S TE b TW5B & 9 1LATPasefE#E Tid i
T EMFEBE N1, £I T, #RIEE UTDATPA BT T % [14CJADPM &
[UCIATPADE R THIE UTAH S &, HIBIZFT &5 I2H SH\TADPH SATPA D
ERRIETZD 61, U bATPaseE#: LUl 72 & 5 7S BUSH# ETRER UG HEAT
WBZ &l -7, 7845, B 1ADADPIZ L 5 ATPaseif E DR AEZ) R IZAMP T 1729
g BIZATPERKKISRICE W THAMPRM OB B o s -7, Bl E
M Z & 5Hsp70%2Dnak 7 [ 12 |ANDPKinase (11-13)BkDBER BN H D . Z OIS
(3 Adenylate kinase > ATP synthase & (X ¥71 B I TH 5 Z ED o &L -7,

Hsp70DATPH 5 ADPADE RIS IZ V) % 2 H ATPOKmifiL, 0.5mM®DADP {7
T T4.3mM%, ¥ ADPIN 5 ATPADZEMEE 12351 5 L ADPDKmfi{Z, SmM
DATPEEAE FIZ0.31mMAR L, Wi Ml lREA DA IR EDATP LADP LA X
DHOTMRNEEZ R LIc, SO &, HRADATP, ADPL N ILDEALIZE - Ty
Hsp70DNDP KinaseffiE I K& (T HT EEFHR LTINS,

LU, Hsp70DFFDONDP Kinasetkifthid. TN EFTiIclESh TS K9 784
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T4 16kDadONDP Kinase(11-13) &%, fie O THHEEZR 2 %, M#H ONDP Kinase
131 ERiE Sk & LT ULy Nucleoside Triphophate # [F1F ] U & 5 12 3 55,
Hsp70D & ATP i b E 1 it 54k & L. dATP, GTP7S & £ @ fiiddDNucleoside
TriphosphateZ’ ) /BRILGAK L78 - 7o 856 BRUCEIZFILBLLFICK T 5, E7,
ATP 7} 115" DAMP-PNP, ATP y ST(34: { iGthidRD o i » 7. Hic, ) v#
e gtk b U T OAAE K FLPE X, NDP Kinase?)'l v 3°41 0D Nucleoside Diphosphate 4, [
W BB DI, GDPRdGDPAERIZ AF /LD 124 { « D BRITWTh
b1 VEESEREIZIE D D AT LA oM ETIL 5z, LLEDORERRVER. 4T+
RoEAHOEROBNIE > TEPDXREEAD SN LD, LWThOHEELIH
FTICHESNTUVANDP Kinase DI RE L RLDZ T DS, T DL INDP
Kinasej§ 14 "43 7+ + 21 2% NDP Kinase" #5945 - &i129 5%,

Hsp70idBE RS Mk & LTH ALY YEBbIUSPEIEEEERT 5,

NDP Kinase(Z, Histidine Kinase & [7] £, Nucleoside Triphosphated y $LD 1) %4
kL O Histidine | T8RS L, CORFGTH LY v B{ERE RO TR 2 IBIK T 5
(11-13), £ DRITHF & U TODNucleoside DiphosphatelZ ) » MAEE 452 S0 S
NTWD, R e ik, Hsp7043 FICHC ) RIS P& Ok &
Nucleoside Diphosphate{Z fi&f7 U7z i © V) > BAk B Ierb ek o g & [R]85 Nucleoside
TriphosphateDJE ik 24k {19 5 Z LIZIKE U7c, T2 &l Hsp70&H H&LNDP
Kinase{ff] & LTD ) VBRI ICOREKIZIE > TWB I &&at] Lcd D T,

TOMDU DD EEFE B IMNA T, Hsp70DNDP Kinaselk{E /] IEHsp70D 53 £ D b
DICEBHDIZLE DT, BAETHMOEHEICLSBD TIRENWI E%EEL
oo o, 2OV EERIGTEEIE, BERETTTCIKFART S &6, &
HVET I/ BDHis, Lys, ArgD) YL TH A EDHEESNTIE Y, Ser, Thr, Tyr
DY BTN ESH O EL 5T,
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Hsp70D D 2 + R o KINDP KinasefE f O Fr &

SFv + o HsplO L B EAEOREE. 24613, Hsp70IZHREG T 5 ADPL
ATPIZ L » THRAISN TWA I & TS, THbE, B 3IIRT LI,
ADP7SfE4 U 7cHsp70 (3 Non-native 5 B EEEH LB #5E L. £ OFR. AHI
Native/ActivelZ i BB FIC /5 5 S HEE XN TV B DY, £ O, Hsp70HATP D 538!
ICANDD S ST EEA EILHEE L. Hp?ORR i AREEZ D AN S
CADPHEGRIICR D, T JICATPasejEEA BG4 L b T %5, LD Y17
JVASIER [A]d5 U T £ 7o 8biZid, ADP/ATPORZRZIGAHZ T Y . ZDRIEDR
SRR TN TR TRE ST kN7 7Y 7 OHsp70% 1 B F{U A DDnaK
Tld. Dok OFEHEMIIE T & LTDalhs, 2 LTADPA 5 ATPA DA ST
AARAET 5 GIpELYH] S T 7oy, eukaryote DHIMBE IS 1L & OMERE 1124
HFLEFROELICRAEEINTNENG1518),, ERLOE A4 OFER T, Hsp709
DnaK#&EF £ U T14-3-38AH (ZH%EDOF IMSHR, H SHADP-ATPR R I 21T
WA B EERLTWS, Tabbh, £BREEDATP (SmM) & ADP (0.5mM) D fF7£
TTR. ZhoDy » RO U3 FREESTE2E6 L. ARMEOERET - TH
HAEWBST DYA 7 NV%MI L2319 5, HpNDFF DI D &9 MR IEE 2 5
(S S AR, MRENCFEE L TUWh S aEtElR— S 5,

J%ENDP Kinase|Z, Protein Kinase &[], Phospho-histidine 1[4 & % 1B
DOSerThril ) YL ER T AMIEDH 5 2 EVHIONTE 2, HspT0DFF D +
~ g EINDP Kinasejitk D46 . 1) %4 Nucleoside Diphosphate 721371 <
) UEMLRISHR D S REEH HICER . TOMER, EEHEAEO KRS
ZAEFELTWET— ZAH5O0TREVNERE LTS, COEZLHIE "M
WEDEIITUTAFY + 0 Y EAENEEERG OV HHEEEA D 1AM
"L KBRTUDSEENLES F v RO AFHAORMRICE » M T M
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Protein { pmol )

0 5 10 1§ 20
Protein { pmol )

Fic. 1. The ATP hydrolysis and ATP synthesis activities of
Hsp?0. A, the activities of ATP hydrolysis of Hsp70 (W, [, &) a.pd BSA
(®, C) were assayed under the conditions given under “lExpeﬁmenml
Procedures” using 0 to 20 pmol of each protein (monemeric form), 5 mm
ATP, 0.05 pCi of [8-"C]ATP, and 6 my MpCl, in the presence (H, @) or
absence (L], O) of 0.5 mm ADP. The activity in the presence of 0.5 mm
AMP instead of 0.5 mM ADP (A) was also analyzed. After a 30-1]_1111
reaction at pH 8, samples were analyzed by TLC, and ADP formation
was caleulated with an imaging analyzer. B, the ATP synthesis activi-
ties of Hsp70 (M, OJ, &, %) and BSA (®, O) were assayed under Lhe
conditions given under “Experimental Procedures” using 0.02 pCi of
[8-"*CJADP in the presence (l, @) or absence (], O) of 0.5 mm ADP, The
ATP synthesis activities of HspT0 were also examined at 37 °C for 30
min in the reaction mixture containing 0.5 mm AMP instead of ADP (%)
and 5 mM P, instead of ATP (2).

Fic. 3. NDPK activity in HSP70

Noa-native of & protein

a

Chaperone
NITF + ADP

MiDP+ ATP Submirate-chaperone

Chaperone
NITP + ADP

Q

Mative § Active / Subsirate pratein
| NiTFP + ADPF == MNiDF + ATF |

kDa 2 3 4
972
= 70
85.4- iag
45
2
8-
—=CTP
20.1-
— ATP

14.3-

Fi;. 2. SDS-PAGE and immunoblot analyses of Hsp70 (4), au-
tophosphorylation of Hsp70 in an alkali-stable and acid-labile
manner, and CDP-dependent dephosphorylation (B and C). A,
silver-stained SDS-PAGE (4-20% gradient) of 1 pg of Hsp70 (lane 2)
and immunoblot analysis of 1 pg of Hsp70 (Jane 3) and NDP kinase
(lane 4) using a 1:100 dilution of a monoclonal antibody raised against
human nm23-H1 protein (NDP kinase-A), followed by ECL Western
blotting detection reagent (Amersham), Lane 1, molecular weight mark-
ers. B, the autophosphorylation and CDP-dependent dephospharylation
of Hep70 (10 pg) were analyzed as described under "Experimental
Procedures.” The autophosphorylation of Hsp?0 in the absence (lane 1)
and presence (lane 2) of 5 mM CDP for 2 h. Half of each sample was
treated with the traditional (pH 6.8) SDS sample buffer without beiling,
subjected to 15% SDS-PAGE, and then dried without acid fixation, To
determine the stability of the autophosphorylated Hap70 as a function
of pH, phosphorylated Hsp70 was treated with basic (pH 8.5) (lane 3)
5DS sample buffer without boiling and then electrophoresed, and the
gel was dried without acid fixation, For acid stability, phosphorylated
Hsp70 was boiled in the SDS sample buffer at pH 6.8 and then eleciro-
phoresed. The gel was fixed in 20% trichloroacetic acid, followed by
Coomassie staining, destaining in methanol/acetic acid, and drying
({ane 4). The samples were then analyzed with an imaging analyzer. C,
the remaining halves of the samples in B with (lane I) or without {fane
2) 5 mm CDP in the reaction mixture were then analyzed by TLC,
followed by imaging analvsis.
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HARIZERA Lo A VX 0T o ikls, £o Rl FATR EEf4
s (MHCID 2k b THIE (CD4+) iZfma i, £ OHulsZ#Ekd 5 B Hilads
Bl - EME L, BiERAEAE XN D Z LI LD FEESEEAD SR S h.,
AR FRRRI O U Tt &78 5, Bl Ok TR, YRA74 7 o757 —
YHERPT RV F v 7 7077 —EHEMEZEST 52 LI X DG ERDE
HFEhs L0 HFENS, w707 7—DPRHRME. K8 DZ 7 2 il
ICEBAKMEMFD oy FICLBHERTF FOERICE, 45/ —
L7u7T—EHMELTWAC Emoh T (1) o Fho MHCHOA FK
BRIZEWTIE, MHCIR T Y Y —LAICBITXEB3 V7PN EN S TOB A Y
VT v b (1) OSMBSFICEETH O, O RE /7#IC K - TE CACLIPAY
HLA-DM &4 U TMHCH OB S Bl = . AR OIRE I L -
TH U LB T F FAOMHCHOHFAASHIRICRETE 2 L) 10700, Mlaim
ICHEARTF PR EN S, 2 OBBRICENTR, 777 ¥ S OFFR 9 FH A
ThbE#EZ SN TULALHVs (N-morpholinurea-leucine-homophenylalanine-vinylsulfon
-phenyl) (Z X - THHOGHBHFEINLZ Eho, ATTy  SHREELEEE
RIELTOWS I EMNHSMIZNTINAS (2) , LA LGNS, FHEH%E AU
KT, RHOT o7 7—EE2MEL TS DORER TO S REENGET
EW i, FHRWT, VY —LTo7r—¥D /) v 7277 b (KO) =7 ZHYE
LEh., CThoDHEEFBREIZET 27772 L ORENHMIZhinD T,

9, ODIERINAT Y DOKOT T L, HAEERT 0D, 4k
ORI E I ETHATLES (3) o 2077 ZADMMIE TOLH O}
FRISIE R = 7 R &M GZALDEY e, HRTEREO TR~ OPUE R b2
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BREEFTTRAEFALTH- T,

RIHERENICON AT T BOKOTIATH B, ZOTTRb, AT T
»DOKOT 7 Z & [AREIC, DM ESMPI KR O RREICE L T, E
W7 REMOEDED ol h-Tc, o, ARl T s X
U CDARG PERfY/CDBGEMIBLE R S IEH = v X LR -7 (5) o

oIl AT T LOKOwy AEREhc (6) o & D=7 AR
BEWI REITED ohic b DD, HRMEGUE OVUERTIEIZIER <7 X L o%
@@y ohiiin-7c, L LSS, Maia- Balsai fa o CDARS VETHI AL 13 1E % <
AL DIFEMIEP L Tice ZOKOT T 24 BEHRNEE 3 5 2 & THilR LB 4
fc e A 52 il e 2 JER X 7o, ER <Y A o FHiBM%E T - Th.
CDARGYET Ml Ul F £ TH -7 W, IEF <7 24BN U 7ok,
KO= 7 Z0FHiaxBi LIcaTid, B < v A LFRUCHOCDAGYET #l x>
LTt COFENS, THED T (F3) J IKREVELCTNHSDTIZ
s TH N7 5) | ThaHR EEMIZZRENEC TS EtmEhis,
KBE. ZOKO= Tk, MMBETRERICIHOAMNEZ 2 i12bhhb 67,
Mol BE EEHIEIc B O TRIMDO MRITEFTIEEF>TLEL, ¥ X741 7O
T—EHEMTH S04/ RTF 285 LRI HIRBNIZZS 60 27 F F(LIP:
Leupeptin induced peptide) St H X417z, & DXRTF FIZIZCLIPEGDERAELTH O,
% { OMHCHDHUFHRE S AL I RMFEEFESTIHNNRBICH 5 LEZ 6Nl
159 T MRS Bl B B Ml SRS 4 PUR—MHCHE AR T &5 T
Ml F#AE LSS OIRAESKD . BRTEZOTHRIET R b— 2 AT &0 R
X1 % (Positive Selection), X 51, BIMREEHE LK TR-AS NS H CHUE—MHCIE
A% Bild 5 THRZEGRE SO T A b— 2 R & O PR X4 % (Negative
Sclection), = DRfFOMIZZE VT, AT T LOKOw I 2O Rl FEZHINIEIT
F—MHCIE & (A2 Ml R FIC R 5 2 E VTR o ic, CDAGHE T M bt
WAL THBDTH -1, FEE MR EEMIE TEREDOA 772 LOVFELT
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TFUUSTHEMEIDPHONMNIZINDETHS,

ol UMl O—F T H 51774 Alila A dlassm4 5 &, #IT Y R/ —
LR AT TV VHDBRE L, BT FY— AR AT T Y Y SHEE LTS
ZEhRENi (7))  ZOMBTIAT T »B, DRLIY Y/ —ALICFEL
T3, SRR O 7oty » 7fTbh THABIEIEAL Y FY—LD—HT
HHEEZONTNWAI EDG, AT TV HONKRERR Tty v 7F~Ols
bEZoN3, X6IT. ATV URETOFIREROZ { (3 H L 12 pRHmAY
MERICEMT DY V) HRIEEER D >TWB I ENS, HEFOTuA T
ONRENR oty » I~ OME bR I I RETH A,

S, KO ZEHAWIRENC LD, AREREO oty »7ICBlE LT
5707 T —ERP SN INTN THAINI ATV U BO LI BT 07T —
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"Transgenic and knockout models in renin-angiotensis system"
Prof. Werner Muller-Esterl (University of Mainz)

"Structure and function of G protein-coupled receptors
-Lessons from the kinin receptors”
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Symposia:

1. Bradykinin receptors, their subtypes, distribution and signal transduction
Organizers: D. Regoli (Canada) & H. Higashida (Japan)

2. Cardiovascular system - Cell growth
Organizers: B. A. Scholkens (Germany) & T. Unger (Germany)

3. Activation of plasma kallikrein both on the cell surface and by bacterial proteases
Organizers: R. W, Colman (USA) & H. Maeda (Japan)

4. Renal function and hypertension
Organizers: O. A. Camretero (USA) & K. Shimamoto (Japan)

5. Bradykinin receptor antagonists
Organizers: J. M. Stewart (USA) & D. Proud (USA)

* Symposium 432 2 - 3 iz —D S DILEAZIT 2. BIRO LERT 3,

s . WHRE COTA v—T AL
T102-8646 FGHARTACH X FRTH2-7-4  §0BH IR I8
TEL: 03-3263-6474, FAX: 03-3263-7077, E-mail: kinin98@jics-inc.co.jp

(VAR IVTLOERN: 4]
TROEFTEHE: R IT L& LET,
THRDH5HBE->TIBMF S (BT
HAS 1 MEAKZE MR 2 E (Tel: 096-373-5098, Fax: 096-362-8362)

International Symposium
"Recent Advances in Protease Research
in Human Diseases"”

October 27 (Tue), 1998
(Kumamoto City International Center, Kumamoto, Japan)
(A total of 30 minutes for each speaker)

[Tentative]
Session I. Caspase and Other Proteases for Cytokine Regulation
Chair: M. Ogawa

Guy Salversen (The Burnham Institute, USA)

Caspases in the execution of programmed cell death |

Keisuke Kuida (Vertex Pharmaceuticals, USA) |
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Apoptosis by caspase-dependent or independent pathway in vivo

Tsutomu Ogura (National Cancer Center Research Institute East, Japan)
Role of nitric oxide in a caspase-mediated apoptosis

James Travis (Univ. Georgia, USA)
Disruption of cytokine networks by bacterial proteinases

Session II. Proteases and Protease Inhibitors in Cancer
Chair: C.A.M. Sampaio

Viktor Magdolen (Frauenklinik der Technischen Univ. Munchen, Germany)
The urokinase-type plasminogen activator system: A new target in tumor invasion and
metastasis

Motoharu Seiki (Inst. Med. Sci., Univ. Tokyo, Japan)
Degradation of ECM at the periphery of cancer cells

Ann R. Kennedy (University of Pennsylvania, USA)

The Bowman-Birk inhibitor as an anticarcinogenic agent

Session III. Sepsis/SIRS and Other Diseases: Regulation of
Systemic Protease Activity
Chair: H. Fritz

Heinz Neuhof (University of Giessen, Germany)
Rationale for the inhibition of lysosomal proteases in SIRS and sepsis

Marrian Jochum (University of Munich, Germany)
Antithrombin III treatment in sepsis and SIRS: New aspects on mode of action

John C. Cheronis (Cortech Inc., USA)

The serine elastases in vascular and inflammatory discases

Jan Potempa (Jagiellonian Univ., Poland)
A biochemical link between periodontitis and cardiovascular disease

Koichi Suzuki (Inst. Mol. Cell. Biosic., Univ. Tokyo, Japan)
Implication of skeletal muscle calpain, p94, in muscular dystrophy

Session IV. Hot topics [Tentative]
Chair:
1) Maeda/Miyamoto/Akaike --- Nitroso @ 1 P and bacteriostatic action
2) K. Yamamoto --- Biological function of gingipain.
-68-



3) T. Yamamoto --- Proteloytic control of S19 ribosomal protein-induced
monocyte infiltration

4) M. Ogawa ---

5) C.A.M. Sampaio --- Plant inhibitor of factor Xa

Session V. Protease Inhibitors as Therapeutics
Chair: H. Mitsuya

Akhteruzzaman Molla (Abbott Laboratories, USA)
New frontier in HIV protease inhibitor therapy

Nobuhiko Katunuma (Tokushima Bunri Univ., Japan)
Osteoporosis and cathepsins: Role of cathepsins in bone resorption

Organizers: : H. Fritz, H. Maeda, M. Ogawa, J. Travis and T. Yamamoto
Secretariat: : Takaaki Akaike

Department of Micriobiology, Kumamoto University School of Medicine
Tel: +81-96-373-5098, Fax: +81-96-362-8362
E-mail: takakaik@gpo.kumamoto-u.ac.jp
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Registration

Receipt of registration fee, 5250 yen, is regarded as the conference registration.
Please use the enclosed form for the payment. We will send the final program, the
abstracts, and the name card around the beginning of October to the registrants. If
you have not sent an application, send a letter, FAX or E-mail including Name,
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Affiliation, Address, Telephone number, FAX number, E-mail address (if available) to
Keiji Tanaka.

Poster Abstracts

The abstract must be prepared with the two forms enclosed in the present cover.
Request them if you have not yet applied for poster presentation. The abstract as
submitted will appear in the final program. Faxed or e-mailed abstracts can not be
accepted. Conference registration is required for presenting a poster. You will be
informed of details for poster presentation later. Send abstracts to : Keiji Tanaka, The
Tokyo Metropolitan Institute of Medical Science, 3-18-22 Honkomagome,

Bunkyo-ku, Tokyo 113-8613, Japan.

Deadline for registration and receipt of abstracts is
August 31, 1998.

For additional information:

Keiji Tanaka or Kazuko Ichihara

TEL : +81-(0)3-3823-2101 (ext. 5351 or 5350)

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

E-mail : kichihar@rinshoken.or.jp

www : http://www.rinshoken.or.jp/conf/ric98/conf-jp.htm

Preliminary Program

---------------------------------------------------------- Wednesday, November 25
9:45-10:00 Opening Remark
M. UI (Director, Rinshoken, Japan)

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

10:50-11:25 A, HERSHKO (Technion-Israel Institute of Technology, Isracl)

1. The ubiquitin system for protein degradation - An overview

2. Mechanisms and regulation of cyclin degradation (Keynote lecture-1)
11:25-12:00 S. OMURA (The Kitasato Institute, Japan)

Lactacystin, a specific inhibitor of the proteasome (Keynote lecture-2)
12:00-13:30 Lunch

Session-1: Mechanism and Functions of the Ubiquitin System
13:30-14:05 A. VARSHAVSKY (California Institute of Technology, USA)
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14:05-14:30
14:30-15:05
15:05-15:30
15:30-15:55
15:55-16:30

16:30-17:05

17:05-17:30

18:30-20:30

-----------------

Session-2 :

9:15- 9:50

9:50-10:25

10:25-11:00

11:00-11:25
11:25-11:45

11:45-12:05

12:05-12:25
12:25-14:00
Session-3
14:00-14:35

14:35-15:00

15:00-15:25
15:25-15:50

15:50-16:15
16:15-16:40

16:40-17:05

-------------------------------------------

The N-end rule pathway in yeast and mice (Keynote lecture-3)
S. P. JENTSCH (Max-Planck Institute for Biochemistry, Germany)
Enzymes and functions of the ubiquitin systems and related pathways
A. CIECHANOVER (Technion-Israel Institute of Technology, Israel)
Degradation of transcriptional factors by the ubiquitin system
(Keynote lecture-4)
Coffee Break
M. W. HOCHSTRASSER (University of Chicago, USA)
Proteolytic targeting in the yeast ubiquitin-proteasome pathway
R. KEMLER (Max-Planck Institute for Immunobiology, Germany)
Regulation of the cytoplasmic pool of S5 -catenin (Keynote lecture-5)
J. H. SCHWARTZ (Columbia University and New York State Psychiatric
Institute, USA)
Regulated proteolysis and long-term memory (Keynote lecture-6)
C. H.CHUNG (Scoul National University, Korca)
A new family of ubiquitin-specific protease with distinct N- and
C-terminal extensions
Reception

Thursday, November 26

Cell Cycle and the Ubiquitin Pathway

T. HUNT (ICRF Clare Hall Laboratories, United Kingdom)
Programmed proteolysis in the cell cycle (Keynote lecture-7)

K. A. NASMYTH (Rescarch Institute of Molecular Pathology (IMP),
Austria)
Separating sister chromatids ( Keynote lecture-8)

M. YANAGIDA (Kyoto University, Japan)
Proteolysis and mitotic anaphase (Keynote lecture-9)

Coffee Break

H. YASUDA (Tokyo University of Pharmacy and Life Science, Japan)
Novel activator of APC, which has a hect-like domain

K. TODOKORO (The Institute of Physical and Chemical Research
(RIKEN), Japan)
Regulation of APC activity and mitosis progression

F. YAMAOQ (National Institute of Genetics, Japan)
UbcP4/APC pathway in fission yeast

Lunch

: Structural and Functional Features of Proteasomes

W. BAUMEISTER (Max-Planck Institute for Biochemistry, Germany)
Recent advances in understanding the 26S proteasome structure
(Keynote lecture-10)

G. N. DeMARTINO (University of Texas Southwestern Medical Center,
USA)
Regulatory proteins of the protcasome

S. WILK (Mount Sinai School of Medicine, USA)
Small molecule proteasome modulators

D. J. FINLEY (Harvard Medical School, USA)
The proteasome regulatory particle from yeast

Coffee Break

C. M. GORBEA (University of Utah, USA)

Assembly of the regulatory complex of the 26S protease

K. B. HENDIL (August Krogh Institute, Denmark)
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Structure of the 26S proteasome probed with antibodies
17:05-17:30  A. TOH-E (University of Tokyo, Japan)

Dissection of the regulatory complex of the yeast 26S proteasome
17:30-17:55 K. TANAKA (Rinshoken, Japan)

Degradation mechanisms of target proteins by the 268 proteasome
18:00-22:00 Poster Festival

---------------------------------------------------------------- Friday, November 27
Session-4 : Proteasomes and Antigen Processing
9:15- 9:50 A, L. GOLDBERG (Harvard Medical School, USA)
Functions of the proteasome in protein breakdown and antigen
presentation (Keynote lecture-11)
9:50-10:15 P. M. KLOETZEL (Humboldt University, Germany)
Rule and role of proteasomes in MHC class [ antigen processing
10:15-10:40 J. J. MONACO (University of Cincinnati, USA)
208 proteasome assembly and specificity
10:40-11:00 M. KASAHARA (The Graduate University for Advanced Studies, Japan)
IFN-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
11:20-11:55 D. H. WOLF (University of Stuttgart, Germany)
Function of the ubiquitin-proteasome system in endoplasmic reticulum
degradation of membrane and lumenal proteins (Keynote lecture-12)
11:55-12:15 T. KOIDE (Himeji Institute of Technology, Japan)
Intracellular degradation of aberrant proteins by proteasome through
quality control in the ER
12:15-12:50 F. U. HARTL (Max-Planck Institute for Biochemistry, Germany)
Protein folding in vivo: The role of molecular chaperones
(Keynote lecture-13)
12:50-13:10 Y. MINAMI (Oita Medical University, Japan)
The proteasome activator PA28 is required for proper Hsp90-dependent
protein folding in association with Hsc70 and Hsp40
13:10-14:30 Lunch

Session-6 : Topics in Advanced Proteolysis Research
14:30-14:55 W. BODE (Max-Planck Institute for Biochemistry, Germany)
Tryptase: a cage-like serine protease involved in asthma, allergic and
inflammatory disorders
14:55-15:15 T. TAMURA (Max-Planck Institute for Biochemistry, Germany)
The role of Tricorn protease and its aminopeptidase cofactors in cellular
protein degradation
15:15-15:35 T. OGURA (Kumamoto University, Japan)
Cellular activities controlled by the bacterial AAA protease, FtsH
15:35-15:55 H. SAWADA (Hokkaido University, Japan)
Role of extracellular ubiquitin-proteasome system in Ascidian
sperm-egg interacton
15:55-16:15 S. KAWASHIMA (Rinshoken, Japan)
Inhibition of proteasome activity leads cells to differentiation
and/or apoptosis
16:15-16:35 Coffee Break
16:35-16:55 A. FUIISAWA-SEHARA (Rinshoken, Japan)
Roles of metalloprotease-disintegrins (ADAMS) in morphogenesis
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16:55-17:15 H. SORIMACHI (University of Tokyo, Japan)
Physiological function of calpain and its homologues
17:15-17:35 Y. OHSUMI (National Institute for Basic Biology, Japan)
Novel protein conjugation system essential for autophagy in yeast
17:35-17:55 E. KOMINAMI (Juntendo University School of Medicine, Japan)
Mechanism and regulation of proteolysis by endosomal-lysosomal
system
17:55-18:00 Closing Address
Y. Suzuki (Vice Director, Rinshoken, Japan)
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Functional Defects of a Muscle-specific Calpain, p94,
Caused by Mutations Associated with Limb-Girdle

Muscular Dystrophy Type 2A*/

(Received for publication, October 6, 1997, and in revised form, February 24, 1998)

/
Yasuko Onot, Hiroko Shimadat, Hiroyuki Sorimachi ti,/ Isabelle Rlchard‘!:’Tnknomj C. Saidol],/

Jacques 8. Beckmann?, Shoichi Ishiurat and Koichi Suzukii

From the {Laboratory of Molecular Structure and Functions, Department of Molecular Biology, Institute of Molecular and

Cellular Biosciences, University of Tokyo, 1-1-1 Yayoi, Bunkyo-ku, Tokyo 113, Japan, 1Généthon, 1, Rue de
L'internationale, 91000 Evry, France, and the |Department of Molecular Biology, Tokyo Metropolitan
Institute of Medical Science, Honkomagome, Bunkyo-ku, Tokyo 113, Japan

p24 (calpain3), a muscle-specific member of the cal-
pain family, has been shown to be responsible for limb-
girdle muscular dystrophy type 2A (LGMD2A), a form of
autosomal recessive and progressive meuromuscular
disorder. To elucidate the molecular mechanism of
LGMD2A, we constructed nine p94 missense point mu-
tants found in LGMD2A and analyzed their p84 unique
properties. All mutants completely or almost completaly
lose the proteolytic activity against a potential sub-
strate, fodrin. However, some of the mutants still pos-
sess autolytic activity and/or conmnectinftitin binding
ability, indicating these properties are not necessary for
the LGMD2A phenotypes. These results provide sirong
evidence that LGMD2A results from the loss of proteol-

yaia of substrates by p84, suggesting a novel molecular
mechanism leading to muscular dystrophies.
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Fic. 3. Expression of wild type and mutant p84 in COST cells.
Seven mutants lost autslytic activity to various extents. Lysates from
COST cells transfected with wild type and mutant p94 were analyzed by
Western blotting with anti-IS2 antiserum. pSRD (lane 1), wild type
human p4 (lane 2), active site mutated C1298 (lane 3), L182Q (lane 4),
G234E (lane 5), P319L (lane §), H334Q (lane 7), V364G (lane 8), R49OW
(fane 9), R572Q (lane 10), ST440G (lane 11), R769Q (lane 12), 57440/
C1283 (lane 13), and RT69Q/C1298 (lane 14). Closed and open arrow-
heads indicate the 94-kDa translation product and 55-kDa protealyzed
fragments, respectively.
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Fio. 6. Proteolysis of fodrin by p8d overoxpression. Lysates
from COST cells transfected with wild type and mutant p94 were
analyzed by Western blotting with an antibody specific to the protec-
lyzed 150-kDa alpha fodrin fragment. pSRD ({ane 1), wild type human
P (lane 2), sctive site mutated C1298 (lane 3), L182Q (lane 4), G2I4E
{lane 5), P319L (lane 6), H334Q Uane 7), V354G (lane 8), R490W (lane
9), R572Q (lane 10), 3744G (lane 11), and RTE9Q (lane 12). The closed
arrowhead indicates the 160-kDa fragment.
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Fia. 1. Bchematic structure of human p84. Missense mutations so far identified in LGMD2A are shown. Bazed arrows indicate the nine
mutations analyzed in this study. I, IT, ITI, and IV represent the l'uur{:l&lmdnmaim. II is the cysteine protease domain, and IV is the Ca®" binding
domain with four EP-hand motifs represented by haiched boxes, Cys'®®, His®*, and Asn®*® represent the active-gite residues. NS, 181, and 152
indicate three insertion sequences unique to p4.



