B R R
(BRSO =_a1—NAA0>P—] —a—R

BRACEHLIULT

B6E (FR105£2 AR
XBEHFHARE AEME MRAEASR) 5



H&

(1) BET
(2) FKlOFEEAVAHEREE
(3) EBHIUMMERE
1 WHAHRT
2 HE—a—Ri "RATEHLT 17
3 HREA
4 F - BR2EA
5 H2EAMY ARIIL: [FoFT—¥ETHRI—VvR] &
(4) #&-HeBE
1  Vth International Symposium on Proteinsase Inhibitors and Biological
Control
2  International Symposium on Dynamic Aspects of Lysosomal/Vacuolar
System
3  International Conference on Protease Inhibitors '97 (ICPI '97)
4  The 3rd UK-Japan Cell Cycle Workshop
5 BRMZ 37 EARIC X DA EERRED i
(8 2 0 M H AL FAERFERER Y RDT L)
=V E g
1 bparyFY7TFuey IR TF5—¥  4FEbEBEME
2 EEHEE O
8 FuTT V=Ll & BH T HEEEE) O HH
(6) PEwZ R
1  Protein Kinase C & Apoptosis
2 HEALEFFUOER: AL T v ORMEL
(7) BWAEFETHEED) CORFTE
1 oy FriEfE
(8) fHwrRfI—F—
fZal
TOMA T A= a
(9) WEHeL
(10) BRIBRXOBMERN : BREM

(5)



(1) BEHE : EAHBEWREOEKE

— WRICEIB Ny 7T v TV AT LDHENL —

WESE, 72 bR (U7 ML) TOFERORREKRZI T, 23
CESIFNRH L, Th. BEVPEICEBTAHED Ny 7T v TV RT
LOFHRZITHASID. bEXY, THUIZEY AT LPFKDRIT
IKHRITEOCORFHMOIET, FFESINHL2FITXTHEEL > TR
BRLUILTHASD mIETHUEC, BOREBFRDIUEPEZFHITIFEL
VIS B DT, MEHELHEENICHEREDIIEZ EZXEXTHE, &
BUHEOHEYA T ZADPTEHFEINSETHA,

ST, BOKOEBOPIRETIZ, HiR., #B&dR. BHHE (docent 3
L) 1BE, WbWARY v 7ITINA T, HEDIZMINE. Ui A
civil engineer AN, IV —F AMLINIHBEOBE OEE, BIEIC
Wl TnD, iy RF v TEEDT 7=V v v bbb 29 Lich
FEXAD VAT LD, BWEOFHBIHLEICH L7125 DM RilEdD
EHSENPE TFEESOETFICHAIMAEIIINE LT, BFEOWAET
3. FEMAICH, BLUCERXZNICEAOENS S, ETHEHETHA
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Do

INicZ D LIc v AT LB TH 50 3 2 555 H & LT,
EAHEIZ 31T B Protein sequencer & DNA sequencer D AR A . ik
DENG EHBR LT A, ZiF. ChoDOBBOEHTIE My 7O



Perkin Elmer Applied Biosystems #£4%, WK EFANEOPFFE BB IZAN
7z sequencers D E R LT B, W72 Z &2, BPE O AR
Protein & DNA sequencers & & {23 — 0 v /$%#2Z T 3 L. DNA
sequencer (& US L0 &, i, 1 HOADHIEKIED TIEMESITR
BN, BEA—H—DOOHEEEMAT . Japan/US/Europe @ Ml
ZOLORNTHAH. n iz &, b UFEREICHOKIEADHRENL U
By AT LIRH » T MAMBBNZ 5 U7 HEeicEr L
Tviid, #lZ protein > DNA OF§ETE #AND F LN IVT OBFFE I
HEINB45HTH., BKEBZ Z2BROMILBELINSD, 29 LicH
iz #2813, O DI N—TTHAT HOHWKTIT AN/ DHITH 5,
CITHELDIE, BHEOBAICL->TENRZ D OERREBTTELD
THNEFERL LS, 2LR—RHEM L &, BRetl-> THES T
FXIIHAEIETHS, FLORBRTH. H1Z sequencer DFE ST
Th. BEREHL THRODIZR L= RICEINT, YHITY » TI%k
BIXNAGEENEL HoT H->T. THEFREOWEENEDEZLS
Us Ezhl Lic LoD, THEMBIBE NS W oIC, HiBE
THEATELHHBEHEEINAIRD VX2 EBELOEHRTHAH. [
b sequencer [ZPR - 72 2 ETIXIRWOAS,  NIiZ EWIFEE DFE S % HESK(E
WLUTAHIERD S0, PIREFEMUI»SRT. 29 Lotz AEDRKIC
F, OEHTAHIENDEBOEALE, Q—AEDNDOVEY XAVY,
Q@ LR ABAT S Z IO EK. @iifTRBHIHH. ©@HAA

DMHBZ., WENBEToNLID, TholdETHLELTH, P
o



DN 7T 9TV RATLODERIVARE(HEBLTHEDITBATES
e XY AT LOFIEALIZRERAD DEERETHH I,

EIAHT, BWIBRIZ XS H5MOMHEIN. HHROHMB. A&k, B
BEIPLTHEEL E LT, ESORETROS O D 2 Z DM
HAAERBIZOH, Do TOHA I XiZ%d % AF-75 Support and no
control DIFMBREIZRKRDNDDH L DN, REKQIIKLAEIATH
be WMTHEZA, SHORFITHDS O HICHEDHHDTH A W
ZZLTH LETEOERDBERISE DA - WBROBOERE, "8
ATEYLT" ODEIAREIBBEDTHAI M.

# (B0
EFNV O HA KRHE F-pyN fli BH
Protein Sequencer ~ 47X/49X 512 750 300 100 1,662

DNA Scquencer 310 706 446 648 1,800
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(3) BEH LVHEERER

1 RAME CERKOFRE) T “FIKOH6 AR

2 BEE—a— R “RATHEY LT BT
(F= 2 — AR B OB FHOANL ST, I=Ea—- byEFX
& BASRICET SR OWMERAMBR LU THEIRRETUE T, &, ¥R
PAMC B RMBAICASA R LT, AHGHEOESH R EE2HRLTYE /W
EEZTOET. Licdi-> T, RN OEMEAEHLT LRI LI
BTEMLETOT, EHEAHHR : MFRAAREHAL -Pri= 1S
HEIICEED T

3 HBEEA : (KELTAOHM : Fik8~ 1 1 4EMEICRITSh - BH S
o MR EES LR LT OTHRELTFE FIUY)
"Intracellular Protein Catabolism" (Eds by Suzuki, K. and Bond, J.S.) , Adv.Exp.

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

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

editors: Schmid, H.-P. and Briand, Y.), 24, 1-138 (1997)

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

H., Fritz, H., and Travis, 1.), 10S Press, 205pp (1997)
"Proteolysis in Cell Function" (Eds, Hepsu-Havu, V.K., Jarvinen, M., and

Kirschke, H.), I0S Press, 576pp (1997)
"Ubiquitin and the Biology of the Cell" Plenum Publishing, London, in press
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KRIEF HE “Tor7—ELEE" 199741 1A5 (FEk:
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(1) BB vRI T L "AAAT 7 1 1) —"ATPaseDZ F5 75 M & fhadi s
FHEEA, Fik1 04E2H23—24 8 : MK ML 4
http://sesame.nibb.ac.jp/~aaasympo/index.htm]

2) EAWEIF— [HAHEMAROARTENY)ETY V7]
Fikl 046 H2 9—3 08 : KBCRESHEAEUITEN - i (BiR%ER,
fh) o AR T —F— I FFRIE R

(3) H3ME HHELAHICBT ST TrT7 LA v EES -]
Fik1 048 H2 1~2 20 : FHREBRSEE (IRERIEEA - O
) .

(6) BT 1RHASLEERE VAR IT L [Tardt) v AWFROHI
& - Mfestne S A RptRROHME - PRE1 041 0H14~17H :
A BEEBERES UM 6 DHEES) .
Bl O — - — I FR TR

HEES

(1) The International Conference on "Dynamics and Regulation of the Stress

Response". March 9-12, 1998. Kyoto International Conference Hall (K. Nagata
and T. Yura)
(2) Godron Research Conference on "Proteolytic Enzymes and Their Inhibitors".

July-12-17, 1998. New Hampshire (C. Craik)
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(3) The 13th Rinshoken International Conferrence on "Ubiquitin and Proteasome: A

New World of Proteolysis". November 25-27, 1998. Tokyo (K. Tanaka et al.)

B O — F — 1 B R,

5 #2E AWMy RY YL [FoFrT7—FL7RM—VR] #E

EAfE  SCHEFFAUTTE R RO THleNE AR () | RN

TIBACESE - A — GEX - 440D

HE:Ek 941 2H1H (A) &1 E~5H

L8 I —F VR ETH (2R
PEED 1 2H 1 H (H) (ICXEERFFERRE SR [ ERAMO= 2 —31
Aud—] OELEAREY AT T LBREN —T VA THESNI, 4RO
YRV LOERI [FoFT—BETHER—VR] EWHZET (ZDFA b
WTIE, HLETHERRI 0T T—ETHD &) FEFOBHWESHEFEAT
VB L Y RV LSED T F— Y RO R TRERDOBAFEZLTH
% 6 ADEAFITHERZMEE LT ciini,
=IHIESERSE - # AR—FOFEH I ET 075 LHRIE

KRBR KR SR BB HI A R SO =041, ChETITREEZA L
S FBIEFRN L FETT A b— ¥ R L. 8 2OCED-3:# {2 -FHil lFERTIC
ARIGBIEFTHBZ EEWOMIT U TE I, BfE, T OCED-3RZ O
FEQYICEEZDT 73 Y — (caspase7 > 3 1 —) MEFIICH T bHIKIEE
FTOIBDA T4 T—7— LU THELTHAI LIFITTIIRADMY TH %,
caspase{3 FeA: TOMIATE, HIE TOM KIFERURAE BUE &bk % 18R I 3 U ThkaE
LT3 LB o T3, ZilisElR. ThE€hDETIVRIIDUTeaspaseD i
HEHFTIZ LI cORBAER LI

FEH T Dcaspase DB FNTONTIE . FHONRE HER MO IoREB S8 L THE

HUTze WTOHBEID M UinvicoTHEEE2T 5 &, HEROMIBHIRESF EO
9.




HEMERIC L » THEEERZ L BOBRIERSN S, £ 2 ilcaspased— i)
IR TH HZ-Asp-DCB A 54 2% &, MfFELFE . LERBROEROERK
DE I, o, KETOMBETRZRUE(MELZETNVELTHO £
FYERE LI IR MEROL ) T7 2 Fo ¥4 MESEIEHR - THSHINFIZ LD
BRIICKET B HORERBTH LN, INFICLSEA ) IF > Fod4 b oMl
FEitcaspaseD P EF T & 5 Z-Asp-DCBRAc-YVAD-aliZ k. Dl Xh 5 - EE R LT,
B, #IAERIEEDOBD DI OWTIR, RAEERA ZfFOLPSE2A I 7 P A
Mic#53 3 & caspase-1 B TF-3 O 4l | caspase-11 (ICH-3)0i M4 52 &b o,
caspase-1LBIZ D/ w 777 b= X EEM Ui, TORR, caspase-110D / » 7
T b= RFTNFIOH U TEEREE R L, LPSESHO M OIL- 1R % flFE L
e EEABERTHAEL (P LT D &6, caspase-11{34: fk Teaspase-1D
EtEE LR THETT AR FTH LI LEME LI,

PLEDRIRI, caspaseSAEfRPNIC IS B MIMEAEICE LT b EEABBIAR L
TWB I EERLTE D, 4. BFRETSOMBIZIAVCHIFO L THHERTH 5,
PUHBAN L : /v 2 T b=y & B Jocaspase DR REREHT

W HRER R R AT RO MM SEA (2, caspaseiBIZ D/ w7 T 7 hT DR
ZER L. ChodD <7 ROKM B GeaspaseDRERE 24 L7z, PUHEAE.
& TiZ, caspase-1 (ICE) K(f-3 (CPP32, apopain) #iZfD /w777 h<wWR
ZERU, TOREENatureGEITRE LTS, BIE, fHLEIR. TOD
caspase 7 7 I ) —BIZFD /v 777 be7 RAER L., TOBREMITET > TW
S8, S RIOHE Tl caspase-6 RU-TRIZ D/ w77 7 b= AT 20T D HREE
AT DR A4 7o, caspaseT » I 1) —|Zcaspase-1 (-/-){caspase-3 (-/-)IZfL# XN
5X9 10, OEDDOBEFERBIVTILILETTIE, 355 OEHEZRVT, MKk
O7 R b=V RERBHEELRAUDELZ ERFAELEZ E0 S, ZhoDk
BIE7 7 3 ) —HTHENIITODOATWAZ &N TUIND, caspase-6 L TF-T

i3, caspase-3iEFD /) v 7T =7 AT, RIEFILOENIRICE
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THRBADPHEAZINBZZ ENS. D250 70T 7 —Elidcaspase-3D ) = 2 L&
T, MEOBEEAR - THWAZ ERTFHEENS, £I T, ThThOREZEFD/ v
2T b RAEFEL. TORBED SBEERET LIz, TODFIR, caspase-7 (3
MEKK# 2% — FO EFEICHFEL « iR ICfthDeaspase 2 fF AL LT 5 2 & %24k
X iz, WITHHEAL, ced-4mammalian homologue T & % apaf-1 &% 1275 B {%
128 % caspase-9 (apaf-3)M1ZFD / » 7 77 b= Z%/FBIL .. BUESE ULITE1T-
TWAZ &bk dhic, ChoDOTF—F 13, Stkcaspase7 7 I 1) —DPFFEIZKL
IRV D LRI S,
SEHEEEL . ARN—H¥T 73 ) =TT 7—HItLE 7R = XDHIH
KIERAKFEFHOHEILTLAEE, FasilB I 57T R bP—Y RORICKIT S
caspase 7 7 I ) — DAL Uiz, T FETICHFasiFBBY TR b— XD T
i%, caspase-1}27F-3, -8 (MACH/FLICEMchS)D R 5 XT3, SEMEA,
FasiHilipE 7 R b — > RDFRIZ I U T caspaselZ 13- 25 RILAD MIfAN~ D& EA
P45 fiRicaspase D FEBU L ) . caspase-8D LML, caspase-4 (TX/ICH-2/ICErelll)
DiEPEALIZ L O caspase- 1 R -3BEH LT T A b= ADRFEEI B E2HEL
7oo SEIC, caspasefs X — RO Fiii THAEL T 5 & & X S TU Scaspase-30D #

B&EAE%E, yeasttwo-hybrid systemlBiZ KO R 7 1) — = FEFT U, W2 D&
HEIC2WT/ 0=V 7% T foo EOFDVEDNT 7 F U EEEATH .
FL I ETIC beaspaseDREE D—DTH 5B Z ENMEIN T BegelsolinTH 5
EEHE LI, SIHEERIOMIZE, ZOFBRICED N DHhDEAGIFET
5L EEHALTRY ., SBROBMENRINSD,
B . o7 7 — LD E=HKIE or 4L ?

KR MERE FRAMARONBEER, XTF FHOF 77 —E/ v EE
% —T& A Z-Leu-Leu-leucinal(ZLLLa) & L \T 7R b— ¥ RIS 5T o7 7—¥D
BlLGAMRET Lice ZOME. =7 X, & MDY o/ ERisROEE M EICZLLLalE B

WILEE G 5 LIZKD T AR b= ADFEREINSZ Ex R U7, ZLLLaE A LT
1 g




LRFHDO T T T —ETHE w1 v &, ZREBELXAGTIEKT 077 —
CPHERTHLT 07T Y —LEBBETHH T 5, £IT, AL XK LT
(3ZLLLal &[RRI FRN R AR H. T 7TV — L UTIREZHETH 5ZLLaAl
R RAWCTHBREHH 2T -7 &2 A, ZLLATR 7R b— Y ARFRINILM -2 C
Ehe, ) Bkl RORER O T o T ) — LR HET B ETH b= Y ANHE
RINBI EAHE U, £, ZLLLa: =7 ROMESMkIcESE L o7 T Y/ —
LEMETS L MRIIMEOREMEEZRL., €O%, MIZELSZ ENST
R b= Y2 EMEDOBIRICIED W FAFET Baaetdtd 5 2 & &Hll Lic, 7
B7F T V—=LETHR =Y ROMBIZONTIEA P EESZ— T LD FHEIH &0
)L O ENRH B LS FEOMEICLD IS OFPYREIZIEAZ &
ol i g
FEBEEEA EHEHIERF ABBIC LS TR b= X0

REBEBR AR T ERoP B, 7 - EAETHAEIAHAHEHIC LS
SNE TR Y ZOBHISOOWTHE L. E b TT/ U A IIREIAGAH (38
. MO ERET LA EAEE UTE <A FEEAIA N BIZFT
& HHFAERpSIBEIZ T AR LT 2B TIE., pS3EAEAREMATLII LICLD
TRI=VZDPFEHINDLZ EERL. ZOpS3EAHOERMORIZIE, HIif
EAEFF-TOTT7 V- LaBRRNHLZICBELTNS I E2WmE L, B,
EIAZRMEICED BHINETHR =2 ZZEWT, TR = ABRBFICEED
I X ADNADKT HLICEATL T, FBA VA5 —+¥lla (Bl Ftopolla) iz
EFF o -7FarT7V—AVRATALAICLDGMEIN TSI EERB L, 20
topolla DL EFF AMUIZIT 2 EFF &G H#E (topoll a-E2) G L THEY . &F
LUMBNT D C D 1 B+ F 45 G BHIZUDCHT TH 5 alfEHENE NS & &4 L
2o PS3mEEPtopoll ¢ LRI ST R b= ATV TOMENRHEIN TS
N, FOF LWL W TERBHZHIDZ NI &6 4B OWFED FEEHM
HEhtBETH -7




FHEFE  FasZ N LT Rb—2 R

GRID Y R D7 LADREIC, KN & UTARAFEZHO RHIEE OH
DN - 7o, M eIk Ddeath factor & LT, TNF & AH[A &2 FFoFas ) 77
FEREL. £O% bFasFERNET A b— ¥ R ZH1) BeaspaseD 55, e DH
F LIEEARS, S0FTHRAOT R b— 2 AHADEHE L LTIERINT
oo KV LRI LATIEH, CHETICEREENHOMILTELTH b—¥X
121} BFas E F H OB DF5E .. Fas Leaspase DRFRIZ DL T T IS A
LTWiefinde, i, REOMA L UTiEMFas ) 7 FiZ 2 TONFELER%E
b LTnc i, nligtkFas ) 7 Fid, ThE THEERBEE IO THCD, 8
REEDOLERATOF LWLEREITODWTIIRBHTH » 7o BHEAE, FasYH L F
UL TWAEDON AP 07ar7—EThAZ EERNL, TOL EEY—
LU LA R IB U EREAER OWICERIZEL D, ZO XY 0T o7 T — BB
GRFas ) 7 2 &AL T 5 2 &Il & » TFasl) 47 > F dDdown regulation %471, 4
Fl/SMNka e nlmE LTI B 2 &AM Ui, KEE, BIAEIIdFasLA FE 8 U /- Mg
BERTHROREICL> TRI S I ENFMON TS A, T OH£D BEO M
PiCE A b I NPl L W E il Zdh 3, . 2 Dt cell-free
system# Jil o FBRICE DL TA b— o ZEERCEIE X4 5 DNAY)NT & 5 A
T 5T (DNase) DFET BT LERB U, TR b— 2[4k L7A-DNaseiZ >
WTRINETICWO S 2PDBIA S HIF o T O, WTFNLRDFITKITTH
Foo TORFIZDWTREAELER ST OFH L HEZINED DT, 4HOWE
TR AR LT D,

PLE, AR0O v B0 LTH#ELTHIIEWNBREZMIRICE O TEL,
caspase®fidh & Lic T 7—Hid, TRV RICBWTERICERTRAIER
L TWAZERINETOHE LD (PPE2TEIRLER LTI AXhob
BLIZH STHBD, FOHMEBHC LT RINETH T HHMIIREINTHE
Wi s tze LU, SRlD Y v R Y LEMOT, #iHimE IhiciEkd ol
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HIRTF— 7 OERIC LY, TR =2 RICEIT 27 or7—EOWHELERAL SR~
ICHONMIENDDH LT ENERTE, KERE LIV Y RIDLTH-7,
(BEREHN : ERBEREFELSUIENR)
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(4) 2% - KI\E

1. Vth International Symposium on PROTEINASE INHIBITORS
AND BIOLOGICAL CONTROL

1. FUHIC: BDZ Z B8R
1997410 48D 580 £ TOSARM . R oX =7 H®D & &iLjubljana)t ZfiBrdo{Z 35

\»T. Vth International Symposium on PROTEINASE INHIBITORS AND BIOLOGICAL
CONTROL, 134 ¥ % Brdo Conference (TUMNDTL & 90 ?) HiVito Turk 554
(Slovenia), Bonnie Sloane4t4: (Detroit), Hans Fritz4¢4:(Munchen) 5D A4 — A+ 41 X2 & »
ThH#XhZF Lice BT RAR=ZT EW-THHI—TRAFETTHSEI &L 6
WOHEE LI, dDEFED Ll LR ANHKAFE Mg o20tL] TFH
L7ciCBEEBATUI, £z, BOAEHEDI) - B LR 5 /AL, DR b
aEy FEFRA-THETIN., BOHF2— T3 bWEELETITHYT S
HRARZT ERFFRVBRICHS (bo/) OT, E7 ¥y—R51B57T—Tdh
5D HRATEABTEDE LI,

AlELE. FEICHEARKER (BHE) OXF74 FEHERIEFBIHY 7 —
AT 75— ELT. REBDHEKL £EEbh % HDGordon Conferenced fk il
THHIDFZNMHTEMIE T BEERE L, LHL, 0k
SEEW E TORER T LB LEORE &NV BREBORTIZ, BROA AT
FULT, D LOBRBETEEBEOH LI ADREEHNTLE I, TORR. L OD
Bicih 77— FSAN=IZEH L=aTNhD (b) Fo13—DT 47 X7 —
By RVMDATTY v 7% B >T0E Lic, TLTZANHSH, 2 LEDHOD
BRAOBBRESR > T, BAESENTF v EVF 7T 07 JWEE TBrdo IR it 23 A &
5 ELE. AET 55—V 2l ERETAADEREZADVEN THAHKEE (A
) ICEERERBE OO TRBXA SRTukuTH BT UMEZ A - 7ok, #iC
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I LTHT B0 6, BB b0, X777 777 77— (O
RENBBLRENSTHIM-cTL 2 ?) ) > THRUT, FRBLENNIZD
DERES &%) (28 6h) 7cOTUI, RENKTT,

M, FRUMMBL U TEESEICHEHRLETL, FR7—-bAHFRIE TV
PEEFTH. WhATA, BBIDBRRE VD bOHNE DR L RINTERE SN T
B, WAIT, HADIL2ZEDIHITHESN, THITH UTH L R ED KLU,
ZTOWFHEEHIBT O, BE LD L) XM TRERITEEEA K] &
EOFIZH LT, AR ENLDS (EUHHSHMFLTELNMSG) , il
FEAT Ly FME TRETHEV R, Kl R-726, FHMIETERZX M+
@A bR. 77+ 1 EVDON, BEENSHASSG I THHNTSHEHR
TT, 22F LT, ¥20HMICHT A MEEFTED HiIX, FoPHEN
http://bio.ijs.si/conf/brdo97.htm (‘9841 HHAE LB T 7 & A a[fEAHAEA TT) *
HBB X, BUEAIZ, ChiXZ I OETT A, Karlsson g 4 (Sweden) &
Kosower K #(Isracl)i3 & L wliP KE 5 E € 9 1Rflek T L1z,

2. ;NS B Brdo~ Dl

Be2BEBRHAKHIEE. 328U ST R TT7 -7 aRSBT7ILVT R
ZBERARATHERT, V7)) +—FEHEBICRO LB E Lic, 4 KERIT, HDIE
WD'IE (RaR=THYLDIE) 24— Fy 7 2R 6, (HiFIS
IR 2 0idH->THE] EDE->T. TOHELWHROERILICKZZE L Uhan
BRFTY— b 2EAZ U, BOICHIC, % & { TurkelOHBELE TLU & 9 5,
KL2DHEATHLEMDEIFEALE /) —F v 7 THEHMBICAETE., R
2aNYTEUADGRITI P Ve OBRETHRENODFENTEZLDTL,
LU, [l FEDKorant)t 4z (DuPont Merck) (3, € D ELAILRM & FF i WA I BE
HFxw 7 %28EIINTLENE L, BT, 2OBREFEOHE Y DEXIC
LUNZL S Utclls £ ARSEAED, 1EA ERIHIZ B2 HT LEHIZHMN S £

FENCH > THT. T4 L -0 TiIEL v EBIET,
-16-




UL LIS W cH i, £ 2Tl e ARENHBL ICRE AR TH i Ham
(X, TA EKorantSE D Turk S DB LEICE, TH5ELT I yTa v 770y
YT LTHBINAERARKE » 1o &) 2 ETUA, Komantigle ik, FR2FO
YTS5A P8 —F 4 —THbh i Tuke O B IHLE AL DX E—FO [Turk K
MEINZ100HE (bif) ] O T, £O LA [TukKiZ7 A ) #%2%F L TH
M6l EVIAREDIDH EF A F L TEE, VI TEORTOE Lchs,
THIE KT MukKiEbe &b » OB AKEFE AMT— 1] EWH5%E, B
FEREL->D ORISR TN LI TT . EDRAANED, FRETRIGIRL
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(B 7o7r7—¥ES  EEY—S& 97)

19974126 H 58RI - bR 7B W THEHBE 077 —¥ 1 v e By —aiill
WEAS EEDPERREES L) OFEMT, HEEFS, BFRLFS, HALR
P2 o413 7T, International Conference on Protease Inhibitors ' 9743 Bk X417-.

ML HE, 7 ANAERBPDPARL EIcB W T o 77— EX R EL k8 21
1292 EDNEEDD - TETHED, TorT7—YHENLERERREORIFD Y —
Foub&EB-TETWSE. ZOLHUEEEDP T, For7—Es - EEF—iCH
TEY AL AR— ZORLKAM AR BLEUHE IR bDS B b THM N, O
DD HERIZ A LV —IZ, AYOEURTOEBNT, Y1074 714 v IR
HINHATITbO I Z Sid, REUMBAETAL, FLIZH, Bk I—ouss,
TZT (MREEL) , AET=TOMRFO T o7 T-EHEFRNEDOLE v 7 R —
ListEx D, VIv 7 ALKRFHGOWT, Rk 28 NERL2 34, A2
=2 28II2WT, mMBTHERGH wIIThh.

A HHOBMVESTEH D, SINHERM1 0 0 AREATHE UTIHN,
H#&, @&E, voHF-N, XKH, H#+7, 3—oyiet, F—RXb3 07, 1
ARZTND 1 5AENS, FREZZM NS, S5H—HF02004 %82 5KH0T
hoiz. MREEREOBRADREDH, K[EWisconsin A Prof. Dan Rich7Opening
Remarks T, fificT o7 7—€4 v e B —FHA1 Y OBEBERDED, 51 &k
TEBHEHE L TARTFFIAF 9w IA VL EY—DTH A L EGKEELT,
A EEY—%5 A4 TI~INZAHL, BELL. 0T, BEOME LFAS
Prof. Kim®, Activesite topologyiZ k=< 7 T7—¥ 1 v EEY —TFH# 1 iZ2
TOiEE#D LT, NEBEMNTHOI.

707 MMIOWTIRMBICTRICRE U, I—FrAa 77 LR EME
FREATHEEIZAB Ui . FEM O, ) —D0EHMME L LT,

DE.



K [E E LA AW RATODr. Erickson S8HIVF 0 77 —€ £ b E 4 — O AL A1
DUVTREBE L, 7T BakiC 20 7o 38 P 5 ARG D Bk &3 L7z, 2 61T,
OsFE#E, RRAY—RENTOOT. R —HEOWKMIZIE, KT bF o TPV
ZhRFNY2%2EDTENG, BIPHTERIDZNWT A RA vy yasBHHbIET
Roettc, =RAAT4 TOHRMBITOLNTED, AEANOHEMIELERNESIF
ETH 7. SFEBRTRITDODNIAN Vg P TR, 2—€Tk-80DRAE—-F
ZRHEUAEHNOHEOGHEBEELEHKERL, SHEIRTAK. NEARFEDT IV —
Tid, CObEOFMODEEAZFr THELA, B BT

ZOHEHBSR T, FEHOMAEN ThThOEIZMEOZZ ) THEL ED
Tinad, WOWAEEENHSZ Ehbolp Tl hile. 7o/ 7 L0FKES
LX, BEINLHEOLNVOEE, IN—=YTNIET 4 ANy ¥ a vy 3BNF
WCKEIEA 287 b2 A, 1994 0238705 Dan Rich £ O 5 TRE Y
ARA Y NTITONSZ ERE - .

Fro, KEE HADQEREE T o 7r 77—/ L e ES—DET 0 Eh, %
ENT A MRAEEELTZOREAEKEINTEYD, 20004E ICHME XN S
PACIFICHEMT 7 077 —¥ A4 VEEZ =Dy B O ADGEIN TSI E
BRARILAY, ZOKWY, TuTrT7—¥4 e EY—OREEDOTBIC KX 7%
FERIUIZENZS.

[nternational Conference on Protease Inhibitors '97 December 6, 1997 -- The Miyako Hotel,
Kyoto Japan
SCIENTIFIC PROGRAM

Keynote Lectures

The design and synthesis of type-3 peptidomimetic inhibitors. (Daniel H. Rich - University
of Wisconsin-Madison, USA)

The not-so-great escape: Structural and biochemical mechanisms of drug resistance to
HIV-1 protease inhibitors. (John Erickson - NCI-FCRDC, USA)
Oral Presentations

Protease inhibitor design on the basis of the active site topology. (Dong H. Kim - Pohang
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University of Science and Technology, Korea)

Design of serine protease inhibitors with conformation restricted by amino acid side
chain-side chain CH/ 7 interaction. (Yasuyuki Shimohigashi - Kyushu University, Japan)

What converts a proteinase inhibitor into a substrate or vice versa? -Mechanistic
implications from the study of cyclic forms of BPTI and eglin ¢ prepared by total chemical
synthesis. (Wuyuan Lu - Gryphon Sciences, and Genentech, USA)

The fluorescence quenched "one bead two compounds” solid phase inhibitor assay for
direct visualization of protease inhibitors from very large inhibitor libraries. (Morten Meldal -
Carlsberg Laboratory, Denmark)

Nonpolar interactions in designing thrombin inhibitors. (Yasuo Konishi - Biotechnology
Research Institute, Canada)

Thrombin inhibitors: A novel specificity site recognition mode. (Vincenzo Pavone -
University of Naples, Italy}

Novel, orally bioavailable thrombin inhibitors. (Roger M. Freidinger - Merck Research
Laboratories, USA)

Application of synthetic plasma kallikrein selective inhibitor to affinity chromatography.

(Yoshio Okada - Kobe Gakuin University, Japan)

Design of non-active site inhibitors for urokinase. (Horst Kessler - Technische Universitat
Munchen, Germany)

Molecular recognition of cyclic HIV protease inhibitors: Highly orally-bioavailable
DMP851 and a new paradigm for designing low drug-resistant profile inhibitors. (Patrick Y.S.
Lam - The DuPont Merck Pharmaceutical Co., USA)

HIV protease inhibitors: Dihydropyrone clinical candidate. (Suvit Thaisrivongs -
Pharmacia & Upjohn, USA)

Small-sized HIV protease inhibitors containing hydroxymethylcarbonyl isostere as an ideal
transition state mimic. (Adnan Bekhit - Kyoto Pharmaceutical University Japan)

Inhibitory mechanism of HIV protease inhibitors as studied by NMR spectroscopy.
(Toshimasa Yamazaki - National Institute of Agrobiological Resources, Japan)

Three-part harmony: Insights into drug resistance derived from analysis of the crystal
structures of a single inhibitor bound to three different retro viral proteinases, HIV-1 PR, FIV
PR, and EIAV PR. (Ben M. Dunn - University of Florida, USA)

Human mucus protease inhibitor and its mutants prevent infection by influenza A and
Sendai viruses. (Hiroshi Kido - The University. of Tokushima, Japan)

Streptomyces metalloproteinase inhibitor (SMPI): Reactive site, inhibition
mechanism, and inhibition spectrum. (S. S. Seeram - Kyoto Institute of Technology, Japan)

Structural characterisation of different forms of plasminogen activator inhibitor 1 using
Fourier transform infrared spectroscopy. (P. I. Haris - De Montfort University, UK)

Inhibition of cysteine proteases by peptides containing aziridine-2,3-dicar boxylic acid
building blocks. (Tanja Schirmeister - University of Freiburg, Germany)
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Different substrate specificity between cathepsin B and papain, based on the crystal
structures of the complexes with inhibitor. (Toshimasa Ishida - Osaka University of
Pharmaceutical Sciences, Japan)

Crystallographic studies of papain complexed with irreversible peptidic inhibitors.

(M. Jaskolski - A. Mickiewicz University, Poland)

Novel inhibitors of cysteine proteases specific for cathepsin K. (Danicl F. Veber -
SmithKline Beecham Pharmaceuticals, USA)

Peptidyl f -homo-aspartals (3-amino-4-carboxy-butyraldehydes): new specific inhibitors
of caspases. (Sandor Bajusz - Institute for Drug Research, Hungary)

Structure-based design of inhibitors of interleukin-1 8 converting enzyme (ICE;
caspase-1). (Sheryl Hays - Warner-Lambert Company, USA, BASF AG, Germany and BASF
Biorescarch Co., USA)

Posters

A simple linker for the attachment of aldehydes to the solid phase. Application to solid

phase synthesis by the multipin method.

Synthesis of fluorescent serine protease inhibitors.

Design of bivalent plasmin inhibitors.

Novel serine carboxypeptidase inhibitors, belactins and piperastatins: Structure

determinations and biological activities.

Molecular cloning and characterization of a novel serine proteinase inhibitor from bovine

brain.

Proteinaceous inhibitors for Kex2 proteinase and their derivatives with enhanced
inhibitory activity.

Structure-activity relationships of HIV-1 PR inhibitors containing AHPBA.
Modification of P2 site.

Structure based design and synthesis of macrocyclic inhibitors of human cathepsin D.

Structure-activity relationship of hydroxamate matrix metalloproteinase inhibitors on

membrane-bound Fas ligand and TNF-a processing.

Structure-activity relationship of synthetic peptides as inhibitors against

recombinant-matrix metalloproteinases.

Zn-S bond hydrolysis and peptide ligand hydrolysis triggered by Im NH---0=C

hydrogen bond formation: Implication in the activation mechanism of matrix

metalloproteinases.

Bis-peptidyl-derivatives of trans-epoxysuccinic acid as inhibitors of cathepsins.

Anti-cataract effect of potent calpain inhibitor, STA6017.

Structure-function relationship of bromelain inhibitors from pineapple stem.

Malignant transformation alters intracellular trafficking of lysosomal cathepsins in
human breast epithelial cells.

Effects of protease inhibitors on the antinociception produced by intrathecal dynorphin A
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in mice.
The effect of perioperative administration of protease inhibitor on surgical stress.
Kinetic and CoMFA studies on the novel muscarinic antagonists N-methylpiperidinyl
and tropinyl esters as acetylcholinesterase and butylcholinesterase inhibitors.
KNI-764, a novel dipeptide-based HIV protease inhibitor containing allophenylnorstatine.
Cathepsin K antisense oligodeoxynucleotide inhibits osteoclastic bone resorption.

Peptide mapping of HIV-1 N1 Vif protein: peptides that inhibit the viral protease and
virus production.

The rational design and synthesis of novel orally active thrombin inhibitors.

(AERY : AMEKX - BoltFEHE)

4 . The 3rd UK-Japan Cell Cycle Workshop
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Y4 7)) »OFKRAETHAT. Hunt (ICRF, UK)it, £0O% R %a 65—F LT
VA7) ORI RN T RE RO REERETH S Lo EFFHD
DFTW5, AEIORETIE. ¥4 7)) v ORREZTDRFROIE~DR 75 5HE
Bl “TRAMS 7 v arvihy 72" EOMEOFMISHITERSE Uiz, kD06, T
AbF 7 vav Ryl REEGY A7) VONGT 0REDRTF FiE, 41427
DGR A EMeN TS, Hunt 53, TOXRTF FOLysElE (2
EFF M4 PEHEINTNS) 2HELIRTF PR, 1470 yOaEF
FALEERLZVLD, IZddhb o3V A7 ) Y OGRERELELZ EZRN
Hilice XHRMAREZ LI, FAMNSI 2V av Ry 7 REFLOIN 1 2~2
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OBEBREDORTF Fb, 417 ) v EMETELIEER LI, S 0I5 ¥
A7V VAEFA TN UBOTFANS Y va By ZEMULIFASHAL 2
Y, KA R A EFF AR EINE OO0, HFESITENI &%, Hunt i3
WHHL T3, ChoD#REZEZHDEDLE. TAMSZ v a iRy 7 AOHHEE
i3, 2 EFF A, T LTHRIC WSO RBTEZHNEHEEZA L TS50
REME bHEINL . BANE ST & HA 7Y BI1D /) w7277 b= RN,

ETHRINEI NI ELNAN, KEAERRABHAHANZ &4 5 o, J.Pines (Univ.
Cambridge) HA8R&E Lic kI i, 47 ) UB1PB2ERFTY A7) 7731
—BHL, TORBIY - L EL L AAMBEABAERELENENRERLE TS
D, FNTHHEWICHIILSIA S ELcS, ThidFD L) UL S5DTHA
IMT ARSEEMINIWBRIL GIK - H) 13, REESERICBT52E
FF ARERNERAE M. Cu2 EAPCH A 7 0 — LRI S B OME
Do LIcRERERE LU, MIH S, DR TH oCu2 HEHIZT O itk
RERDOFHICHETHE I L, QR IR 2 EFF AMLEZGBEGBINS T
EERLTLAS, 61240, R DFRAMF I vavRy 7 ACEREANS
ERAS BN EINAZEER L, QR DTFRA M 7Y a Ry 7 ZIRGEHS
SGREHMID S ORI EETH S - &%5m Lic, Cu2 D EMIIT A 7Y 2 &
[FIERICAPCRY A 7 0/ — L%y LICRBB TR SN0, ZOAPC/H A 7 1 /— L,

HE o3 Re s EE B U 7o g & UCBRICRIAE L TU /o Cutd, Cut9, Nuc2 7 E%
BERERELTEUI WS MIINTNS, HER, COYA 70 —LOH
RERDH HCud [TOWTERMIIRET 2 A 145 R . LA S OER% S 1) 7-Cutd
DHH2 0SOLEMBEEE RT I &, FEHECH TMEEAMEECTHFEETS
bOD ZDBARD LR FABIT IR MOET IR U TRE (BT E LR
HU7ce X 6i0. ELEEVIO LR XA S0 E E Uiz E2 B UbcP4 DR H%E
WIEBRE EN S, WIH S OCud DAYV IE EHED—HIRA Y I EFF
AMEELHOTHAI EEHE L, Jofh. ISR T A NS 7 a vl 7
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AEHBEERAUEL2EBHERE L OOHBZEHI T TAMS I ¥a Ry 7 XE
APCHHA 70 — LR ED LI ICHEER LTW SO SMIIES H btk
HTBUShiz, EoilY A rny—Lod7azy bCud (221 TiE. EOHIERE
WHEE LY Y BMEOBREFARLHNTHL. OFF—+F, FR7 75— FDER
e EHNT OB ERET - 1285, HIH S LT oM HINDB 5% iy LT
A7 7 & —+EDis2 EcAMP {K{EEFF — F A (PKA) [J3 U BAZ A9 BAE AT R
HaE o, BRENS &Il PRKAORKREICuO ZROERBF R 24 L, &/cCutd
HHHED) YBELRP B Z LS, PRAICLBAPCH A 7 0/ — LD RADH
HitsHE OF SRR SNz, ZOZ ik, DERBXZFF SORETL—HLT
Wb, BIfFHE A 7 AT Xy —DFR—iE 5 id. APC OiE L Pk
(Polo-like kinase) &PKAIZ k > TEZHLhiE ERICHEX N THAZ &Rt
L, invito (2B UWLTPk VDL &6 3FODAPCY T 22y FREREY EL
L25T & DY YBUENAPC OBEIY A 7)) A EFF AMLiEEEMHIL TS
&, Pk OFEHALIIMPF (cde2-cyclin B #IAK)TY VBRILICKDEEh b Z LEHS
T UTze & 510, BIHIIAIC B U0 TPIE BEIERE L7254 APC ORERRII7L Y
YL EDBIS LTI NEEMEAT S &1k bl iis MR G @ 1Lx 8
52 &, Pk EZAET 5 Sl a2 ilic @ik d5Z EER W Ui, pk OfF
HZERT 2OHPKAIZ L SAPCO ) Y BR(LTH D . APCOIEK I, HEDOFF
—BILLDBEICDHIN TS S L, T8k, APCH A 270V — L iE. TOF
R #Hershko & (Din vitro MIEBRIT & 1 ede2/eyelin (2 & - TEEM LY L BALE TG
PEE 5 EHE XN TUOobS, EERICIEE SICEMEERERIEO U kA 2 —
NOBTEHEDREN AT 12185, Pk 221 Tid, D. Glover (Univ. Dundee, UK) $

Y av Y a NS EIT B ApkOREEE O N FE TORERE POLICKEE
L. ZOFF—¥iddhikomi-ond. MRES 25 EMBoETcEREICHEE
LTWa I &aBnEZmMiimLcs,

Y4 70 — AR KIEER & AT, REFHHFOBEP X GEEL
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Sld. KEICHKRENY A7) VESBREHBEL/C E2HE U, BFE, 7
WZLEMd e A Az A 7 1) VBOinvito L ERF bR AEML L, Y47 ) VB
ICHFRIVIE 2 EFF ik 8 EVEhE2C (UbcH10) 2 [l L7z, & 52, hE2C LfHE
YERI 3 % & E A two-hybrid P10 & 5 U7ckER, Hect-like KA A &4 d B ¥
72E3, H10BH A Hi L 7z, HI10BH {IY 1 7 ) VBIZ#AiEAE b, TOEFF
AbARET S, X 512, HIOBH [3cde27 75 FDAPCH 71—y b4 T 55
L. AUKHA 710 YBIld3E3 & UTHESNAPC & O#EHER) B C fek
bl b, DNA B FIGHAOREESG1Y 1 7))  RUCDKA » EEY —D
R I PEEL T, RERK (REXKK) T, 442 Y YE &p2l @ Bait-cobait
expression 712 X S8R} Two-hybrid (2 X D, 1 7 1) VE &Lp2l OFEEEHCebl %
HigE U7z, Cebl (32 D CYficHect K 2 4 (pS3I1ZXfd BE3 LEFF VA WH
E6-AP TR SO 7-lidiEvE KA 4 ») %24 L, Hect KX o Ol X 74
YEEELRFEINTVLEI Eho, Cebl BTN 6GIY A 7)) » RUCDKA
EY —OHMRUE #2653, Cebl iE, Cd2 ik hEEY yEBbxh 2E
HHETHO., V) B X BENLS KUEHE EOMEEH OREICHmR IS 1o
%, P.Nurse (ICRF, UK) &A%, §#fCDK (Cyclin-dependent kinase) 0 B2 % 19 B C
& HRum 1 LU Betafh il RUZPY 59 Bodcl8 18 F 4 (E RO TR B o #4710 ff
W52 & ZhoOERE OBFRAN REKOEEE b o oT 2 LaHk
# Lcoizgix, T. Toda (ICRF, UK) 51k, 5% B AADERIEIC R ERT
Ak Poply K UE D€ 7 Pop2 DHIEEEZHE Uiz, Popl ZREKTH. Mk
HAOHR, HOEXMESEEIN, ZHhS5OERBH IR 1 5 5 | (dedel8 438
BIFEBLUIE & - TO 508, HER, BFOLRICE - T, Popl ZERKTIE
Ruml, Cdc18 OEFMEE X iz, X512, Popl ZREkH DRuml, Cdel8 (ZiFA Y
I EFF AbhEZE X, Popl OFHAY[IRuml, Cdcl8 DAMRFIC LDV XET
INTWAI EMBHONEN -2, £ TIE Popl (T2 EFF LIZH LTI

LEPERILLTWLEDOTTHAIN? HHFMR YA 7414 ES —Siclda
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EFF ALICBIS3 5 S EESkpl (2id, F-box & WD40 1) E— MEFIMNTFELES S 05,
Toda & DFHTIZ & O Popl,Pop2 iZE T H T SORFIDMRFSNT LS Z &
GIMI L 572 Skpl (., cdc34, cded, cde53 4 & Hh(ZSicl M E2, E3fE & A2 Rk LT
WBZ EDRISN TS A, SkpliZ £ D THIZCDKIZ & ) ) Y Ebah I AH &
DA »¥—7 22— RCHETEI Mo TS, ThEDHMRT. Popl, Pop2
HE3 A ARD HEREE# & LT Y YEERRuml, Cdcl8 OF#MOBIETHEEL TS
Z &, B &URuml, Cdel8PADCDK Y Y BMEEBRH A b1 EFF U RE~NT —7y
T4 7 UTW5a etk %Toda & 54 L 72, A3, Ruml [T-DUTidS. Moreno
(Univ.Salamanca) & & ORuml O 2 EFF AR 057 — LMis3 R T
95 &, Ruml OCDKY VLY A b ZiE#T 5 ERuml HVEEL L OBSEIES
FEINSZEERNVHLTIS, ZOKHIZG] /SICEC 2Mla BAMEaED
AEFF AMOEZBEED ) VBEAENLUTED . TOE OREZY) AV A F
DR REP P LI EERAZRILTWE D EBEL6ND, —H., BB LILD
ISy MY 1 7 ) SiC BT A EFRF ALREE Ol bR S 2213 TH D
Z DX ATREEL
IO XD, MIEAMICEIT 31 EFF AMBHEONROERR HITIXEZR
kD b OWNH -1, HROMDEETHET 07TV —LIZHLTHE OO DI
M ERIRE SNl &9, BPFEZ @EERPD 5. o777V —LAO4HH
BIZDOWTHD 7 NV — T OIRH OMAEBNT 5 £, € OiEHELETPATO0,
HERFPBLEEICLS Fo7rT Y —LOMERTIIC OWTREMIIER LI, &
I, TaT 7Y — LEWALEFPA28 [2DUWTIE. TERD SHFSHERE L TRk
BISEICMEST5 all, ARIEWA T, MBS ERBIHISTSE=0T 7 I ) —
BOE y MAERZ LY, TOHMUESHIERS Uic, aBl, SRB LTy Bid2K
DT 3/ BESNIEWVICREIh THWA 00, v BITIERBNSKREE RN
fIAZIN TS, BR, IREICFEET S o, BRIEINRANC, v BLICIIMED
THBMONE R ERT I EEMAP SR L. yBIPAZ8 2 F 077/ — LD
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NHRERR I DR AR 2 REIR - TH L EEE TR L, —4, KILEEX (KX -
) 513, HEMB T o7r7V— LD EFRF HEY 7=y FSunl EHELEH
THHE L& LT, two-hybrid #:42 & ¥ Leslp (Soilp) &R L7z, Lesl [3RERF26ST 1
TT7Y —LOERHTFTH D, Lesl REHKITREE T TC2M gL R EFF
LEAHOEMAZVXRI T, KRERKREN &2, Lesl KRR LV MBLL7chhib
BHIZEBHTHITHID2 6STnTF TV —LAULMREHEI T, X 5IC, Sunl ¥
7oy Mdlesl REBKICHWT, 268 FoF7V/—Lilh 198 Hl@FlY 7=y
PEASEPIZHEEN TV ZOI &id. Lesl {FSunlp KTU268 Fo7rT Y/ —
LOT v 7Y OBETHERICHELERAEF LTSI LE2RLTNS, O
KD ICLlesl ZERIX2 6S o077 V—LOGTFHRICILFEL LEABL XTI
Hod| MREAMCE) 2R\ I HEAERATHY., o077/ —LOMHOY
7' 3=y hSugl PNinlZERKIL LOFNESRED Z LRERIET S, ZhoD
FERIE, HIHPREOBHTINA L bifi- o L), 777V —L0MIcHE
HRG AU RS S Z EERLTHWALIIKEDLDRTRSRE L, 2O
fit. WILSIZ, BES 077V —LSum 471y FOERIE, HNTHBEE b
DFRERTICIDBEBRA[ETHS Z ENEERL, T0FT7 /=LY T2y bO
BEEDHM TR CRFEIN TN A I 2P SN L, $ T, C. Gordon (MRC,
UK) 5id. 7e77Y —L% 7T 1=y FOMBEAREZSHERA O THF LI
fiR WG Ulce BT XD &, imtsd Hipkic £ 5 RBe bR, YOS D B
AR THMES Y 7 E LTRET 5., BOOEBANHERITD | SHRRHIME
IKBWTHEBDHERLENI EM S, CORESMKELAEE U THEIN DD,
AU E TR AR LDDH 5 2 D0OEE OPEICRE T 5, FELRAENE
it mis2 DAL ST, ms3 P2 0STOFT Y —LDORMEIZE T HIAETH - 1
IHE T, BOV0OEYH., 7 1=y MIOWTEOMKEARBESKE ST
B0, WEDR UL RN B T 5 T B OB ML 2 &) i THRDT

AZ—7RbDTHY ., TORGEE OB
BT M



DM, FTorAd ) APRTERKEGEE S LT, KT KORAEEE. 7idf.
KBS DT N—=TH Y47 O EEDEEHY A 7] TV AN B
LSAF v 7TOBB L EHIIMO S EARWHL, DNAGKE o741 VR
EDOBMRIZOW TR LT 2 & E K > 7 - OMEXEESH, v a
7V g VNIRRT IE O EUTEE LT, #2 5K f-Prospero DA B4 L% (ALY
5 Hr BB L T-#E P Miranda 23Prospero (O GMC (Ganglion Mother Cell) ~D 43t . #8417
RRCAEICIART B 2 S EOREDTEH SN 7o, F o, M FaE PR 48 I SR E
Zad MBS LU E PRSI ZRFE S 582 T, C.Norbury (ICRF, UK)s (3
E b 7o7T v — L {ET-Pohl ZFHE Lic, Pohl OEERAE 0 7 I3EE K FAP-1
A9 HRRK T HEAMPEICBET S 2 &, Pohl {de-Jun #54 & AE & OHIRHEIED
A5 EEMG, TuTrT Y —LAldBT o IFEER-F OEEEHZ 8 U TH
fOEMHEON SIS LTWAZ LbEL oD,

Pk, Z7o7rd )y Rl UEBZFOICERL TSk, ZoaFofR
RIER MR EZZL o T BE bRBIZBZAAL O OER LRI TS L
icEBbh s, FEHiT, FiElo2nd UK-Japan cell cycle workshop |= 2311132 B¢ & %157
N, MR T o7rA ) YR U EREREC Roh T, 400% 3 A&&ET
(&, MREMORIEIIL, FCEAEEAKRE T4 Y v X, ) JRME EBLY
BAEDHEILD 6H B VBN OERINTID EOBEREL Lk, Fo. ARTIE
AT D - 7eht, MO B LD, 2y — VBRI BB ICMbY
D0H 5T ENKFROBREGZHR L. EHoIcEhD D5 D HlEE o 1%
IR R & UCOEAEMMR bEEE. BEICChIClb T AZ EXTHI
N5, FEROPROMERDEE LATRIADFEF EEZ o kD,

D ES Iz, 4 hlo3rd UK-Tapan Cell Cycle Workshop (. H A & 3% HO A& DU
FEE—FICHED T, BEESH SMREAN. 2L TEhEBAIBRORZEE D
AT 5, R RWEEY v RO LEGSEI I BbhE, ZOLHE
HEHLHROBECE L T W et =AM ¥ —DREHICH, JOH%EE
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EO LT SDBAEHLU EF20y,
TEKEmOME L, £ OBRENGFEICMh onIEh - 1o LERE RS
U Eiffci, Fio, 3P, HHRIE TEHBIETO WS,
R Z : EEEEKBE)

5. B2OMBASFEYFRESY VRITL “BRIGS %7

HARIlL2EEBEORMN

Wi, BAG FAEDFZR2EHROBN L bbb - T ARD—&ZUL >TEH . 4
BOES CRKO9HL12H16-19 BICkH#E Tk, 2L oH LLREADR 6N
oo AEE, FHEICITON BN D S FELRFEEHE RO T ORFEMES 3O T
1202 RITLEZYRDT— 7 2 gy THHBIN, TO—DDY LRI
L2 T P74 v R BBBEh I (A—HFA¥— AREEL - ZEHBFE - K
FH) o AU RYY LOWH L. 4 AF )LD Aaron Chichenover 1=, XEO
Sigeki Miyamotof§ |- S 53% (FRESKTN « HH) O 3 AT — Ak X OfF
Dy yRITLEUTHEHEMIRL . 503 Th -7, BHIDiMEH Chichenover 11
(BUWKEATHSOT, LlEkAaron EEEER) 1213, 2 EFF ¥ X7 LDgeneral /T
WKL 72O T (RARA—AF A =T, B LhoDESICES) |
D RS, TEFF U RT LEROFE EDHEMCL - TOMUWO R T~
7ot ABOI«BODIA E'FF AMLIZBT 5 ) A —EOPIEIZ DU T O A ffiE
Lifee

Aaron &3NSR, BRICT7 5 VAT, £ 5 QIKIBKETO¥ETE - T30
Ty S0 oH LOGE LIREE W EB ST, CoFRITRIFCHP L.,
YURIVTLDFNZ, EDLHIIW LB ? ERRLNIDT, &bh <.
“Sinkansen” iIfi D 2 E— FilliiTId78 { “Local Train” ¥ DWW > h LIt AE—F
Tl LT UOWEEEA 2, OKERFRIBEELIOT, P LIET FA X%E2EE
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KT BN ER>Ted, WFIckK L T, #oukidkadh ok T,
“Sinkansen” M (ZH#ME L 7. ABBEOF FIZ 20 TR, RIEHK 7w
(EMBOJ. 21, 6486-6489, 1997) A& XNicl» TOMIIERINTNS I ELL
M LOABERE o hidh -7, #E- T I I THUMERARREMZ 5 & b i3,
FFHRL A RTHW IR, ERERTOWALERESLRBTHS,

Aaron{¥, D - TOHNFE Tdh 5Abram Hershkofi - EdbiZaEFF AT 4
W U, TORBABRIELE AT L L TEWFHEZHFTNSZ &3, RE
D—HTHEZATHD, Z Dl OIHFD KT : The Ubiquitin System (Annu. Rev.
Biochem.1998H|3T P& ) D% Aaronivid 6 AF L TWADT, SBEHERICIE D
E—ULTH#EH LET (HL, 80R—TV bHBRIFLDT, AYITRELEHEDSH
SHEICIRE LW o BSEFIUSY A bILVTI99REICKHREAZ BT 5D, 1992
FIELEFF ¥ AT LOFHOMWIZ DN TD, £EHTHo7c. Lk, 64
DR U, 19984ERTIE, 2 EFF L Y AT LD/ A F 0P — ORELHTHM <32k
ENTWDS, BAIC, 2EFF o SHlaFicB UTid. Hershkolf DR Hr O#EH
(Curr. Opin.Cell Biol. 9, 788-799: Roles of Ubiqutin-mediated Proteolysis in Cell Cycle
Control) WARZIZHER © LivE, FMEARRBROLLI-OT (GISY 4 —¥ : SCFH &
tk Lmitosisil) 77—+ : I A 70— LIAPCEHEHN EFIcFE EH o TNS) |
COBBICMOEBRBOAITIE, —EEEDIL,

2 # H D (Sigeki Miyamotofi+ (LI FE A+ £58d) T, ®iEI«BDs
FEICBE 9 SR DR DM FEAAR 2 FEIC R Lic, M0 E#E (L, Tom Maniatis® Z R
ICBWTIkBOSME IZ BT 20 98 CRE EELEM % UIcChentd+ TH - 7o di, #
LOLURNICHEOKA MK EER D, Chenf§ L OHBETEAE L~ T v F X
NIcEDIETH- 10, ML, BAREL LRKEDY — 7 BFFRFIC B TH
HOMWTHD LD ETH 10, FMIEARM L EITEMEZH - 2005, ATHICR
ATLBENHSIDT., far LEANCEET S ENTE, ERMELIIIY

DEXITHEKL, > TREDSKEMETLEI Z LT BEMICREFALT
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IED. BIEIPKEAOMRELZZTRWEDNSIAYTH 2. HOMEOE
FIRIKBOGBEN A EFF /a7 7 ) —LRUMNI L > Thilbh A fEl%ExR
U, xBOREHWALE IS, MEHEE U THEOERSEH LTS EDC
ETH o720 ELHSN TS LD IINFxBY R 5 A% RIS 28 st o 7 b,
Z LTIE LI NINFBOEH BEZFPEHC b B L UBH TEZHTH S Z &
5. ZOEE Y 2T AOFEELEBMS—DORBTOAHRHTELNLI &, K
ICER ONBNERELEDNS (FAMELE, RAEHSh THWAIxBFF+—F
afD7B—=TICEBIILTHE D SBEEAICRGETEEDIETH-7: C
DK DOFRBEOKBFFIEE U THOAFREET, SERELICIE55 0 KD
HLTWAEDZETHS) o LI L, TuTr7V—LRUNDERDS FHEE
& BRSO EEERR L b0D, B N TN &l
BRETH-o 1k (BAMEOBEAEND o R H. I < LMol Cell.
Biol.18, 19-29, 1998|Z iR & 7c O T, B INhz) o, 4B EARMELIZA LRD
KBEEBEANRELEDZ ETH-12DT, BAOFELEOMBEEMIN:, —ET
LI &, PRELTW LY LRUDBRINET) ZEThoat, HEERZHIOT
FREICEULWEBES D, HORLDSHIEETHINENMIGN S, F
lon Wik E -7 KETHEH, BB RELRTHESHHRLE Y- FLTINABD
EIZRMIIILOD. TN SIRIBAO—ET, £OHRICIIBH O N—THEN LT
B (R 2H-Thb, ChoOLANVEEBARELIREL BROMNEEN LK
ZITHS (B EATHD L, HEDEMEZEMREEED THEDh, LT
WEDPNELANEIENY) o Eio, RETHREE L L TE SR HICIFEDR
WERSCAWAE T, FFICEONF-«kBOFIRIZKEZNEENTINT, BLCHSEL
Brg S A . COEREBITW(ILBRELDI LETHBS L (EH
DE ENTENTIINDD o

BEICEEL T T TY— LU THEBE Ui, SLOERXH B 5T TWH
5DOTEMT D, ¥ RIVLETH, Aaon) bR T4 FERETH LW EEbh
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DT, HERNDEONEER TN, RS54 FEEMSBE THEICR
TWHEDTELREB-TINB &, [8HUTETHE UL, EOHLE] by, F3
LROBHFEROIE— ERMITIE S IRBETH 5,

[RERE] EIF. &%,

AaronZ K o> TOAMEAN TR, ToEOHEOKNVELERNDbIFEEN S,
il U A B O 360 B3 TEAM T & - fotlids, M EEDRIC (AR A #160kg i
LT, B0kgD R LISHAMF LTI OTHD, ARFIRTINAEEL,
BALRBEINEZMHER LTI, MEEULOENEI DR, HUIEDIYT
Holer—FHELOIKET, BHRTBVTHLE—LERE LD - WERT
Wa & R EB IR TETRELWEEE S H LTS EH Sk,
WK ETHENOTH -7, Yo RUTLE, HFEECENRTIT-TLNEED
DT, BILTHEOHREMERFFFM-> T, BRICOBHELBELTHS, KEFE
{CHISFORERAEREANT S &, B D |Cbeautiful 2815 LTz (B {HEAD. LOb
B EDID) o B EAMICIZAaron & OFEDOHETRMOELA b, B
HELTE-LTH LB > T AMIKREREIEL, - —2EXLTH
sugarlessZ{E XX LS N EBTH I T, HOBRMEFICOHTOEEDRIICTEE
BOTEELED -0 G E—EREGDIFICBONT, BIZELO-7) .

Y b, FeWEELTIRBHEICE D . ARDSRNEDFD 2T E S TTH,
AYEFEe AL LRBEL T Z0T, ThidZ 510821,
(HPEZ : MEERT)
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1 3 paxFITTay IR TF¥—=H  FEIILE

eSS ML

IRIVRYTE S HOREFIE, 7 I/ A2 0—6 07 3/ M
B ERERTF FEFORiRE & LTRKkE D, ERNTF NICFEET S5 —
B34 v T FMCHSTE bay R Ficid Shicniiikks o387 iz, &
BRTF FORBRESNERBA LT D, RICY v Ro Y EOBIFIC XL DS F~ &
s, CO—HOBROP T, HAA~NDOER, I bIr MY THRLEL,
EIREEERAZY X VEDRE, FO2DDR Ty il T rT7—F
PEEEERERL TS,

Hicbid, —EHOBEROEHOBRREIZE T, TXTORIREKSY /37 HIfE
H33I baryF)T7Faky v IRSFF—¥ (MPP) (TOWTHREEDTE
720 MPP{343F#50,000~57,0000kK/N2 DDH 72— b (a-MPP, B-MPP)
KB EBERTY KRTFF—ETHD, FBEIMUDO T 07 7—E LIERTDKE
R, TORETRBICHS, I Fay F) T o7 HOFBREICHERICE
M3 505 ATERAED YW iz i3 7 2 / BN 2 RS BLIPEIE S, H
WEWETFHRIC Db 67, ARERITHTBR A 2 IEME R U THRE DAL i 2 U)W
5, ZOL)UBHMOBNHIIE ORTF ¥ —¥YOLHESBHOBMIZ L EES
T, 7 R HOMBBNBIE LY 7 Vs ERBROERELT > TW SR T ORBED
RN ARIIHERAE 5Z 5 EEZ TWDH, CO4FMICM L TR, RENMIDD
Mo TEILH, FHISHRITIOEITESZ SIC LT, KBTI, COMEDR
DHIDOIHED B HITONTHNA L,

. MPPIIFHERT 07 7—¥ 7 7 3 Y — (pitdlysin family) --KEEEH 6 E i
ELECEBRIHFESTSZ BHOTurT7—E773)—-0—HATH5
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A®eFILFE 9. BEE (Saccharomyces cerevisiae) . 7 #7,%# £ (Neurospora
crassa) « 7w MFDI bI L FYT= MY 7 AESG, R EN. BRIEFOEE
ML (o, BRlda, B EHIND KN_DOH Ta=y b oA
NTNBEIZ &, HEHHEDTA, o-7 2+ X0 ) YOBEERFL— Mk - T
(P =4, Mn2+| Ni2+, Co2+EDEEA A OFMTIHT R OET % &8
TarT7—EO—R/THhAI Ldirahic, TOBMEKINT, DNAZa—= 7
£ —IREEENRPRE I NI, Z20OY T 1=y MI—kHEE 130~50%F2 8 OAH
HAEALTEY, MEBRMLESGFICHET 2D EEL oN B, o, WYT
2=y b ESAEYREHICEOTEVHEREZREFLTHS, ZhoidRic KERD
pitrilysin (FpF7—FI) | b bDA YR VBBEERL & &, KOVDH S
DB Y, HREToT7—¥7 7 31— (pitrlysin family) 2K LT3,
pitrilysin®> 1 > 2 1) > S EFEF (Z# 10kDD 73 B A FoH, € oD7 I/ Kimfll
FG0MPP EHHE NS B, Cho RO n7T7—¥icd@d 24583, 287
RT7FT—¥ThHENY—EF74 Y VRICE T 5EBHEESEF—7 (HExH) Z1FE
B9, Db DICHERY TH SHXEHDEET 5, & OREH & SBEES I & U TH
HBLTWAZ LBE M Y icbvTREhk, Bikbd B-MPPIZDINT, R
EEMNT I OHADEIWIETEICHETH S LR L, a-MPPTIXSE2TE
TOEF— ZI3HFEET, BIAES v FTIIHxEK &7 > TH D, MBI F -
THRWEZEZ 6N S, LIchi>T, B-MPPOMIEEM A » T B EEZ 60D
W BT azy PEBTIREIE S Rohd, WAKRER R L THD T YINETE
AT il BAC BIERERIC & BHIEREOZ I bHARBROBLETH D &
RO e, WETIESCh2Hr OB Ic LD, —REBEI AL ICR
A BRI R SHiRAEEARS TIERIC, @UWBiA (Km; #10-7M) TREEL T
5EZZ o b,

. MPPi3I by FY 7EFEERRS & LTHVLTIE (WE) O ?

INETHERTELTy b, BERL CLOBRITALI POy FUTO= b

41-




)7 ZAPCHEIESY 7B E U THET 205, JEMY (K7 b KT LYY
72 E) TIRHBREDO 7oy o ZFiFHNI by FYTHRICRWEEh 5, 7o
Y VTR OHERPDNAY 0— = T EOFERII T O R, a-MPP, §-MPP
REhth, EHEERO Y b7 o LbclfiGROMKKS THSITI, ITIF
NIBER—TH DI EDWID STz, £72F v MPRBIOMPPY 72— b3,
Al CAEMObAESED T 7 R HE, G FEEICDI>THERLT I/ BO—
HBRON S, MPTIEIMPPLZ D aT 4y /X ED—3FTHBEI ELEEZLD
&, EMELIZHED T oty v ZEEE Lbcl SR OIEL PR EIMED D Db
5o

B, oty FREREEFIRERY L3 EDMIREEZ R > TH 2 0h\
—DD 7 N7 ANMGDOWEZFRF > TOBAEYPRFELT NS I LM EERL
TS0, ELoPHETELOHIRELIL DD E, WAWAEEMMHT
%o HHDOMPPELR - T ASchmitzbid, a7 7 23 7 HIIMPPOE(LEWT
$HDHEEZ TS, FREMBNICIEA U Fs EMRORBIE T EEDKICEBIT
U Z R 0ENY = T4 07 FFNVERBLTAPSEEZNSE LD ICH-
T Ao or7—E¥r 7oy 7y Far7—¥ELTHESY v 7 HD—>
(belfGfE) ICHEA LTRSS NV HELUTHET S LH1C/8D () , ZDEH
FEEFREE UTRIEVD, 5 E5BETORERENREE H, £ Ofi BRIk
IET& B K23 (i) , £DOH. BUTHThOBEFNEEL C. E1aE
REZ NTHERPBLUICRAMIERT ON S LI B EEBIT, T T —
FYEBUENENDS (v) , MY TREGORE, BEEPEY TIIVORE, /.
Neurospora Tl a -MPP72H HUMEL 72 (iv) ORBICH HEFR 5B, IaT77 /%7
HIIE FEEREH®HZODDORL L. ThoDTE TV —CHELTWS EED
T30, L EDRBED SIIMPPOBM N ED L) iB&A 4 5 L) Il -1 &
BA 5, AT VNV HOKYOMEES & bic, MPPORER (EERTF FEZGH

THRLEHEBTHT) LBEMUIISEOFETH B,
42-



UL HFAEYPHEROANA RSO T oty v IREOHEERFR UL ?

ThAVEYT. ZooF SR, RNAFY ) — L EREFEEEAYICH
RITHANITRTITHHLEEZONTED, I FaVFUTRI/0nT7F XTI
F R EDEHGR Bk, @ RMEEKR L EBET 5 EiAEY &g
FH 2 S HEOBUENHRRZINT VS, GO T oY Y 7RI ESITHS
AM? 720BT TR ORI Y 7 EOWEBHEC Y — T4 T v T
i, IPIVFNVTOENSEBDTHULTWS, oYV IRTFF—Fid
145kD&143kDD 2 2D 7 N7 EE L THRINTE D, WHEOHEEMINT
140kD% > 237 H 23— N 2DNAVE SN Tid, SDF /2 BEDT 3 J Kb
i ipitrilysin?s & &£25-30% DR ER YV —H D, HXEHDEF—T7E2FA T 5,
SFRPY 73y MERIERZ SN, 2D 7T 3/ Ko 2@ & £ opitrilysin
77 V—0DO—HTHB, LD ->T. HYTRELG T EEPNR bay FY
TE/Ru TSR M ELUTRE LD, TN o ER LS FICHkT 2 0T 7—
AR ->THED, ThohEhEho oty Vo 7BRE LTHEL L EEZ S
L5,

b3V FUTERFERSED ST, RAKEDH E RV F—4E DY
ELTENaT 7Y —LHFET 5, Bif, TOANFRFICENTH, I hav
FUTOFREBUL Iy 780 BEERIZ L Y BIEE S 228 7 HH 2 D0 [R% 8
UTHIZAD, BREANETDERE3NB T Etbh - Tz, fhcbid, EFo
T L) =G X7 FRREOEERTF FOMENR I ra vy F)Toxhs &
TWAH I LITEALT, §iBRED T I/ KIHICHET 28 KRTF FED2L D,
EABHOI oy FY) TOMPPEAER X812 A, ERSMLE TINS5 &
FEE LI, SOZ LR, EFpS /) Y —LAZBRABE T oY U IBEDFLET
5 EERLTNS, FHEHE IOV TRAARCbOMRAET/ o— = 7
ThHHH, pitilysinT 7 3 1) —DpEH S H —2Mb B LITEEKEST,

Uk, MPPEY C 57 BT 7 — D40 FHEL EEEMUS DWTali~ 7z, Ay
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BEOMHEEBICETETFOHMIZBOHSEINTE D, TOFIZENL
DUNDHRHBI ENFEZL, FORELEST ST RN B EN B ONS
DM b HALIZ U, (iR BAR : AMAKEEZERILEES)

) be1 complex

Cytoplasm protease

pif; PO a-MPP
B-MPP

"Neurospora”

"yveast, mammals"

(Bravn & Schmirz; TIBS, 20.171(1995)&810%)
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2. EEHERETF DS B
o7 7 —EHEN LT3 ETRHEKE T

EEHIEN T (BLUZ0HAR) OMRICOEBHE RTHERMICES
IE. Pl MycklkBEBbh 5, M RaAN Mg 7S SHIFHRIROC X 0 K52 bk
% & x|z, TRHBCON S CINMREEIA M 0 ilid & i, Mychs@E#mL. L
i£6 { LTAREIHRNIEE LRI T3, £/, kB (HER) kb
5 LS NRIBUCRE LTa e 5 &, kBETh & THA LTV NFxB (5
A FA4E) SHEE oA BITT 5. 70 a7 Y g/ 1 (Drosophila) D)
FEAIC B, RIEEOR 7 [Cactus (IxkBiZHi24) &Dorsal (NFxBIZAHY) ] VKK
DREIICERELREERUTW S, 70b5. EEHEIK FOL#RIG EELD
BETRESNIBETHD EE VR 5,

KBONLCHEHZNTNWAZ &ld, XEFEEZLTA T Dh 3B (19924 L)
f£19984E1H & TOMEDLINE) , " E5R 1 (b L IIDNAEEHHE) L&A
" EF—7 - FELUTRBAREAWT UBMBTETWORLD, o, BEEE
EMCIRDAY) | BIEOHLEDE T2 16fE, HEDOMEE TH 164k 84
[kBENFxkBIZHIL TU 5, £, $E S OHE LTS GATA-6EF0.

AP1 (c-fos, cjun, junB, junD7$ &) . Ci, E2F, TH3, Myb, p53, SP1, SREBP &
YYI R Eesg v,

T, BRIOOKH [EOHMIC L SEEHFHBEORIE | [XEk1] TE.
NF-xB, Notch, SREBP, IRF20SHL © Lif 6 TWv%, NFxBIZDIVTiERel 7 » 2
) — & UTTH, KBIZIZORED A LN —DFET B, ZOD &) EEBRRIEDRER T
A TNFaPILIO LA v 7 F b, & BUMIUV, TPA, LPSIZ XD ¥ 7 FIVH, &
LT SN NIKPIKKZ ED &5 1222 sh, kBOY VB, 2 EFF (L, 7
OF7 Y — LIS & B ARSI 5 OOGHES BRAAED ST &S LTS [X
ma2] .
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ZOM L OEERTF T o7 7V — LA ED - T3 0id, APL, E2F,
GATA-6, Myb, Myc, p53, SREBPTH 5, F7, SPLUIIIV AT A » a7 7 —+H,
IRF2IZIBICERE Y X574 > 757 —¥, YYLIZiZ #JL/34 > (myogenic
Caz+-activated) HWET 5, L L. Notch$Ci, THIDYW;, F7ZIRF2D# ILHEF
YREBIRDT v AF 2T OFHMIEAY TH S, SREBPICDNWTIR=fOHAS
OB H HDT, FAPWFHARELUTNBCATAG L & HIZBRT 5,
GATA-6 &7 H 5

R DOREP MDD /HEiE, ThDFI&E%ETI T ARY —HFORHE L THL
ERFRNIE RIS SN TS, FHEEIC6FEH D » T % GATAR S i #IA
Fid. ThThFHEHRFEHPEHTERICUVFAORIZFRBEEHHALTED . €O X
VLAY —HFITENBDEZEZ SN TS, L L. 6FHOA THHGEG T
FHAZBME LSS 3 TREC, HEOMORE FH i LT T 5, BiETH
TEPFRBRE AL &) 5 GATAL, 2, 32 GATAY, 5, 6027 ) —F I3 TX 5 b, 4
FEEOTSIN—-TERER LI,

2T, COK)WEFHENFOBMRELE DICRM B DEILEE 254,
ZOWRFOBIZTFEEGLEE - WHT 2L b, EBAE oy 7 UTEHRLT
BIAEALTUE S IZDEFHMNICAR EEZ oh2, b bAA. TOESHIE
WO EREENA 5 EBBHET, BROZESORLE - MEHIEREhs [X
BR3] o TDXHICER S L, RADPHLOR L7353 EEH MK FORRE % 3P
ICHES 28 S LT, BOSRIEERTH 5,

CAMPERUE (£ < OMFREER T 2 BB LAIRRIZEWT) BEET 5 &,
GATA-6FAF F—¥ANLTTRFT Y — ALl k> THBINTLES S &4, Fx
BRI (X4 ] . SOBSEE LEDETVCH TR TR ET
5L LTW5, CATA-EFFRI IS TUA B PRI 72 - T 5 5538 e O i i
dbeAMPIEAE T IZIEBONII NI EZFIMA UT (GATA-6053 #f = T AW e i P

ETFDOEEHMRAE L L) . dbeAMPIETE FiZ & GATA-6D 3 MR X 1TLN, T 7
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LHAYHEMERZ 2L, ThoOHREMBFTILED LLTWE, HITAFS
— P ZORMY T 1=y PEMBEANIRET AHHEOBANBAERESINTED
[XHR5] . o EOMBEY SHIT HMELHSNE DTRAELD EEZLT
WhHo Fro, HRENI &L, ROCGHEEESN S BIC, AFF —EXHIKC
VERT 52 EFMESINTS [#R6] ,

GATA#E S I 122U T MRk ¥ Y 7 TEMBO Workshop [ Regulation and
Function of GATA Proteins | 23j/ni7za%, EE#ICE H L7CEidE . GATA-6D
SREBEERAE RN, ST, J OO MERINENICREBLT 26T ~XTO
GATAE I HICHEBOEDIEDON EN) T EAMEHTEILEL ., EEEOATER
Thb, Tl #id. CATA4%ENIEMICHRT 2 8Mla% RO /-0T. Zhie
HWTGATA4DEAFRIZOWT HIFEEE L T 5,

SREBP - & [}

SREBP (Sterol Regulatory Element Binding Protein) (2|21 2028 hH ) . /Mt
PP RAET BB AE & UTAK XN 5, SREBPIINAK OI8O I
EEHIEIE-& L TOMEN S . £ OB T2 A Y - T3, MlA
IVAT - NPT 5 &, SREBPOEN S OYIY HLAEI 3, O Bty
Y I B O UM RS 5785 o SCAPITARTE U T/MaRIE O NERI T 4 R0
Ul &, € OENAMIZHL - LMEBER T EHO ke x5, EH
OYMTITIZT L 27 0 — IMEFEE I, SO, B S g LN I3 ~B
TUs TVRT B —VER KR PLDLZ A EOME F2EET 5. ABEATOY)
Wriid, BBO T 077 —EHME LTV B ufEELSH 5,

SREBP{X, COLF IV ARFTO—-NEsY-D—ELT, Tor7-¥K
LHHBFEZITTWBD, HE _BYOT o7 7 —-ErMS 3 25HEN S T
%o HED £ IZ UTSREBPOMLIC BT LIREIE L ZRICT A BATO Fanid
(s 7a7T7Y - Lo Tamahsd, o, 74 b—YXOBERB T, ICEKO
757 -k D DNAKSSHED 3 ASREBPOMTH AT 0 HEN 208, ZOMEHIE
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AHTH5D,
BHhic

PLER~NTE kD 1. MNMOESHER 087077 — €I & > THlflz
ZHTWBI ENPHONMIE TS, Lrd, BHOTnFT-EL LR TR
77— ¥R TWAILEWATH S, TG ELEREINTNEN -
N, NETBERFOBAHTH -7 DT 5, > T, WEHERFOM =% EYT5
MRO—Im, FXWTo 77 —EOMARICKISNTINBELEFE>ThEl %

R

1) Goodbourn, S. and King, P. (1997) Biochem. Soc. Trans. 25, 498-502.
2) Verma, I. M. and Stevenson, J. (1997) Proc. Natl. Acad. Sci. U.S.A. 94, 11758-11760.
3) Sato, R., Inoue, J., Kawabe, Y., Kodama, T., Takano, T. and Maeda, M. (1996)

J. Biol. Chem. 271, 26461-26464.

4) Nakagawa, R., Sato, R., Futai, M., Yokosawa H. and Maeda, M. (1997) FEBS Lett.

408, 301-305.

5) Dell'Acqua, M. L. and Scott, J. D. (1977) J. Biol. Chem. 272, 12881-12884.
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[WEE ]
AP1 :
5
E2F -
ICE :
IKB :
[KK :
IL1 :
IRF2 :
LPS :
NF-KB :
NIK :
Myb
Myec :
Rel :
SCAP :
SP1 :
SREBP :

activating protein 1
Cubitus interruptus

Adenovirus E1APE2 8+ @ Gl A s | 2§55 9 5 host factor

interleukin-1 /3 -converting enzyme
inhibtor of NF-KB

IKB kinase :

interleukin 1

interferon regulatory factor 2
lipopolysaccharide

nuclear factor KB
NF-KB-inducible kinase

avian myeloblastosis virus

avian myelocytomamatosiss virus
avian reticuloendotheliosis virus
SREBP-cleavage-activating protein
stimulation protein 1

sterol regulatory element binding protein
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Su[H] : suppressor of Hairless

TH3 :  tetrahexamer binding protein 3

TNF ¢ : tumor necrosis factor a

TPA :  12-O-tetradecanoyl-phorbol-13-acetate
YY1l: Yin-Yangl

(RiE IEA : KERKF - BFES - £EYERCFHRE)

3. FuFTYV— AL FHEEEBOE

W33 & 09 HD oI 1240 Licile TH 5 . iali A fEkiia o
L. fHilasna. BEEERETHAOESN S, M ERROERBE/IE
DEHE. ThRDEK. WEOME LIERIZTAFIv I THS, —H. BEMIZRT
RENTHET b, 1BEA EOHEEBVEELISLVD, > THTHREATIIE L,
BB TS o I NSIMPOIRED (BoK. ik, JIHRO IEHALE ., HivAE
N DYRI &S Y EEOTEE(L 2, RENTEELNL S, TRDL, M FIlE-
TEAR AN EE E OZAL LR 32 L% SNCHET 5 hOREDME RIF DBk
B M7 B, |

K OHEEE ETH HSWEOEMIBZILDY T L v MlUNE, 2KDY 7
Ly MNER EEN SICHE LTS0S D O S 75 Bl D3MEfEd
S0 K THEEIDEEY 11X, F¥T Ly MUNEKEELTWEE—F—F /BT
HELT A IRATPHR DT RV F—AFH U TH/NEE G BB Slckh hF
NoHe WTFOEBEOEE, DFE S EI AIX I OH Y ME) & S OB R TR
THLEICL>TRISLEELI SNS,

P FHEN FEH ORGSR FERB L TWABE T, 7o77 —ElEFAIC
LK SAEZNAZ E2R VWL, AIEORETHS(1). Z O
FEATPRE MBS AIEBRINT, @UVEAIKOAENR ohic. ZOR
FEWD Fo7r7—ViIclkARS, HEA &R FRICER = ET 5 00A HER#
L7z &2 A, Suc-Leu-Leu-Val-Tyr-MCAM Z DEY R A FF2 I EH S ML - 72(2)
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X Z{ COEHEMETE 0T 7Y MO OB ULHR, 287077
Y=L L5 F-8950kDad 7o 7 7 —E AR X 1/2(3), 950kDaF T T —HidF 2 —
T oS LIETEEEXN., CO0F 0T 7 —E0ME LEESEERNH L
EDHERI XN 7o(4). ATPIELE F THIBLL 12356, 2 FH1,500kDad 7 0 7 7 — €Y
W IN., ZOHFHEN 526ST 0T TV —LTHD LR LIGS), 2687077
Y — LAORMEY T 2=y MEAHEPAT0)ZHH YT 585 £950kDaY 07 7 —E D4
FHERRZ R Uic &2 A, WEEED TUTWEI &M 6, 2687077V — LN
2087 u 77— LEISKDaT 07T — EOHEKRTSH 5 ulfEHEA RS TEL &Ly
A5, L ULEMS, 950kDa7 077 —HicgFEh550kDat 7 1= FDOFEL
D287 077V — LR TRBEMCY 7 PLTWAZ &, 950kDa7' 077 —¥
ICHRT268T a7 7Y —LIilBENEF 22— 7Y YEREISME VG EFEVDDH S
(5)o = DFEIL20S-26SEMRIZEED > T BN S LTI,

2087 07T — LT HHiAEER U BEIOMUKE TN L2 A, Fo
FT = LINHRISD > THRIET B Ehtbh - 72(3) B EHICLD X SIZFFL
WRITEABRRIEZ A, AT A = OMocd 72 D D Sl BUI [D - THTTL
BERBIZTOT T/ —LIEELTNAEI EdHhh - 72(6). NEIZHEL TS
%ﬁﬁfﬂ???—hﬁﬁﬁbfhé&wﬁléﬁ\hﬁ@%MMTD%T—Eﬁ
BWNRS TR TTY —LilF2—TY UHBEFGENTHAREREL-H LTI 5,
W->T 50kDaF a7 7 —HHIF o—TF ) »EHEATEZY T2y bEEH
T, TOWMATHNMNELHEELTWEEEL OGNS, R, 2657077 V—
LDYTazy MEZEZTFRICY ANT 4 FEGER O _MEREREE AL TR
AT - IR NNTKDafl iz F o — 7 UHiik &GS 5 REENNE o h i,
UANT 4 NEEAEYIMT 5 EF 2 —T ) » L#460kDad R PE YN R Sz,
60kDatt 7' 1=y MIF a—TF VU AEEY T 2=y P TH HulREVEDE L, BAES
SICEFHICHEIT P TH 5,

TaFTY— LT AEBEZICOWTR, £i2bh TV, iz
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EFF UAE AUV TR FHREBIBBICHEOER T3 7 D AR~ Ll A, o
EXF AU ERINT 5T 37 BEPHEICH DD H BT b Tehi. W
NEKW FEBEBICENGEShLEDr o, —H. ToFT7 Y —L0OKE
(Suc-Leu-Leu-Val-Tyr-MCAZs & 0F Z-Leu-Leu-Glu-2NA)% 2 1 (2L 224 (MG-1153 X OF
PSDIZ K » THIEEENFAE T 5432, 5. ChoDHHED S EMHFAGFETFT
WEY /37 EDODAMPIKEED ) VR A AN EZ A, 4 Fi22kDa ¥ 2737
HD YEAEPRELUCHEZINSZ DD -72(6) ZDF /37 X% S
MU, YaflFEAREMNI LS HE T sl A MM =D T2y
hD—D>THH22KkDagy A = VBYTHBI ENWHOSMIL-72(6), 2F 0., Fo
TT Y = LIGCAMPIRIFYED ) A EMEAREiT5 2 SIck D ¥4 = V&80 ) Bk
ERU. ZOFR, FA =LK BMUNEDH D EBIATEE L X O, W BB DI
HALICESD EEZZ oMb, TuTF 7Y —LMERMIY A= BEORY »BticiE
HENIENZ EN G, TaT TV — AlZAMPEEE T 071 v FF—EDEHALIC
BMELTWEEEL NS, TRTT Y — ARAMPIKER o741 VFF—EDH
WH xR L TOS A NGRS, ChETHRLEIARYT 22y F D%
RIBEREINT | FROAMPERIEH T 0T 1 3 F— P REBGHFBEEL T FT
V= LOREIE > TOBRER DS 5, BIEHSPBHEEZEX T, HHY /%
7HERETNHREED TS,

CHNETY Y, =¥ v, 9= dF, NAR I —OHFHS208TOF 7Y — A
THEELTE 7o, £, ¥, YZOMTH 512687077V — L0 HEHZ Ik
HLTWS, H4OHYOMTITBI 5707 7Y — LOREEFL { WNBHE
WHLH, BESL Tu0F 7Y — AL AR EBORTEMIEH L EENTIE
RO EEZ TS, MTEBE OB T EBIEIC L > TXEXETH B
ST r BABON FREKICHE XN T S 1 BLAISEBREIES 3, 20
o 7077V —LINEHS R 7 BR—Bi UTUIN U & 5 BUS%E A a1
ED D EEZ B LB BRINIHEFICETRMEL 7 o/  BE RGN
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EEA EHS . EBRBICOD D B 7 7 HZTXTHi- TWs EEXL ohb,
BFOBHREENTH) CBREIMIZE { DA R r— FRIGZREI 972010, MEEhbHin
ZRITIHDICHELEIEIFTLRTHPEMENITN LD BB ICREH S EEEL
TWABENHE, BZSL 0T TY—=LIZE-TIE, HOFICHNEH > T
FAIZRS->TLWBRBTRIENWTHSI D BEITECS>TVBDTIREL,
BIZIR > TWHWBDO0 s LKL, ARTaFT V—LE2NEEI 40N, £OMEH
(LB DRRIE., o7 TV —L0%5 RIEEENREZ IR, TORICEL
Sl ENTF—<TH 5,

SCHR

1. Inaba, K. and Morisawa, M. (1991) Biomed. Res. 12, 435-437
2. Inaba, K. and Morisawa, M. (1992) Biol. Cell 76, 329-333

3. Inaba, K. et al. (1993) J. Cell Sci. 104, 907-915
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(6) PEwZ R

1. Protein Kinase C& Apoptosis

Protein Kinase C (PKC) Dj ) I5iE AL & L THIS N ATPAZ MK #RINT 5 &
MaRgE>, b, MIETE (Apoptosis) Ei5 | X2 - XN I G h TS,
Fll, ORI L > THEEENS NSO RH, TPAOTENNT X b Ml =
N5 EbFONTIS, TPAILL > TEOHRBHFEI N S, HIfafIZRT-
TWb, WABHIZIIA 3 EBLIFEAFOPKCAFAENAREZINTEY. 2055
cPKC, B MInPKCE LTHEIEN 585 FREDTPAIZ L > TiEHALZI N B Z &b o,
TPAIZ & % ZRTAEBEAIE . Ml IZF8 L T 3PKCH RO & AT g
LIcHTHDEZZ 6N TINS(1), M B, PKCIIMIEOWEHE, /ML, FEE WD kb
WRIER LREOFAICEL b > TWAZ L3N TH S, LU, K4 D41
DALV RL > TL A I Db 6T, —2—2%XH UTHIT S Z &AW
HTHDHIH. PRKCOGFFEFIZB L TIIRIEAHD SN E .
apoptosis|Z 3511 % PKCO R E 53

&L, PKCHTHROPTHHFIIPKCS |THH LT, ZhieWirdEH T/,
PKC S (3 M8 D HIHIC B b - TW B4 T TH S H1, 199542 Emoto (T
KO ARSI L D FES 11 SapoptosisiZ5 U VTPKC 6 O JRES NG | Z 2T
I, BEREVELRH USRI Mt Ddila N i S h 3 Z &t hicl &
T(2), H2RPKC LapoptosisD B {f%& BARE (CAS M) 20 FE LTHEHENT S,
S IB G DA 1T 6 3°, Fas O iE ¥ (LS TNF a % @ cytokine fll #{ %, ara-CE D
DNA-damagingid#, U MITPAZ D $D|Z L SapoptosisD % HEFIZ ., PKC S DIR
ERRE H(2-4), BAERLAUIIRDIZH T, apoptosisDifE & 6 DR
EAMR MR D% Rk, RIBUERAEYE. 3122 O Time courseil 5 W TIERIT & { —H
LTS, &, BRIESHC L » TS 50 3G i O& TIRIL <, HilgE




HALHT R BIZIEREE R U TMBEMICERT LI L0 O LT S@), £
D, Fx PEMO SO S, 8 FFHDAH 53, A UnPKCA T-BEICHTR T
% 0% & 43l bapoptosisRIFIZ & 71 > TIRESMESZT 508, a B {4F
ATidamr RoniinC L0 o £ - 72(2-5),

apoptosisO BB XN APKC 6 DIRESEIL, EDT 077 —EIlL-THLS
DTHAD ) 7 HKfJEmotoF (L, apoptosishiic & Z8f ITiFHO LA THFF—FEL
TPKCS O iFHEALM A 2B LAz, TONKRO Y — 7T ZAEFNB I EiICk
b g LU fird 7 3 / BRACH| (DMQD/N) 56, PKC 6 fiCaspase(Z & 1) [EL ]
Mrahs EEZL7Q). TDH. 6 DIRES ML, Caspasel DL FATIZHF XN
Lhs, Caspase3DFHERI TR BEI NS Z &, invitoTEHECaspase3iZ L - T § R
@ DiYIMr. EH LI BT &, SEh SPKCOIRES L, Caspase3-likedd /0077 —
FiILLDEbh TS EEX ST 5(2-6),
PKCFRRE 43 D A BRAY B 38

&Z AT, apoptosisiZis i) 5 PKCOREN R & I3MAERTEDTHHAI M ?
PKCIINS = 7% PERIEIEIAL. CoimiiE PRS2 R L TH b . Bt o7 o7
T O— eIV LT LEOEHALR FEEd 5 C LIk b wmEEXh3(1), L
U PKCRRER X N E Y L4065 PKCHIT 0 77— & - THIM & fuilé
AL XA AMFNI TN TEAL T2 LD READNEBL ST, T, WRL
7.PKCZ%:in vitroTCalpain° Trypsin®: D 7 0 77 — ¥ TS 3 &, PKCOR E 5%
(RO B R L, EHEAETFREELECTH Y VEMLEE A2 5
L1278 5(T7, 8), €I T, PKCOJEMALA] (TPAE) %3 Csd Bk~ 1SR & Mlaic.
H5A TEWRALE R OEREMZ £ &5 REENNLbhich, Z2DiFEA
Ehkigih L. € DROYPRCIZMHRRE /e &) &—--PKCIREFE 78
CHARDTH S, MBICPKCEHALEfZIMA S & ol E w0 X h
Tz PKCIE PO IR IS8 25 K5 17D B (translocation), & D&, ik

ICPKCOF R ZHA LTV & RIBDS g il 2 ~ 4 B il THila S 5841
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HET S, COM., ooy tBbhaEHERONLL, ZHh%EPKCD
down-regulation & FETX, £ @ #. translocation & i A TPKCOIE #E(L OFFHE & L TR
AZHVGILS &) 1T 5 12(1), KB Z &id. RIUPKCOSFBIETH Y 15h 6,
down-regulation/’PKCIEHEDIHELTH L DITH L. RESFRIIPKCOIGH(TH 5,
LW HTHB,

- T, U THPKCOMFUHRE LT e b D73 S, apoptosis TPKC 8 AR
EaWHEND, EOBEEZ oK, apoptosis THPKCHEHALZ O 5 Din & 9
Z EDMIZ, FRESBRIC L SPKCOFEMALN AR RETTHORESZDEE, &)
WRAEZII 12139 TH %, apoptosisTPKC S AL X B4 S, fHh%EL TH
LT THS, RUT, BEZ >0 TTaMEIhiciddiddn, £2°T, PKCS,
RU 0 OIEHHMMAFDOY 3 EF >y PEAEEFER L, MRNOHALRERA
2o 9% &\ REHiTapoptosish)iie & /oD Th 5 (4,-6), T DFf/Lapoptosis DFEFFEIL,
IEPERRALITH DA 18 697, HE RIT K D FEB U Jzconstitutive active B DPKC § % A
LicEail bR onic(@), ML, V) VEBLEMEDR KL Titdapoptosis (2D 18 H1-
EEZ NS, EHAPKCEERBE UMila: KCHETL L, FTRFARRE
MEIZ D FEATHL B> MBS ZED S DIV D FTHRUD, hBH LT
HEE- TRV B DODHI F > TWHMBAZ, ZhETIC. PKCORE., =
Wi SEDE & LTHEOMBERE TOARESh TN S(1), MAbick b iEk
EENIPKCH, ChoOfaHRERREY YRIETHZ LI XD I o O
IRZEHE U, apoptosisiZ & 789 M4+ 3 »w 7R MREBOE(AELI S LTINS
DOTRIEVDEEZ SN S, ThiTH LT, E(EPKC 6 DE AT L B84 D BEBE
LB A IV FTH S, BDEE, WA{tRE o 5h, W idHEHAE
¥ P15y, Caspasedd F it Tgenomic DNADKTH b2 b1z 65T HF ELTIE, 9T
IZDFF1 (9)%, ICAD-CAD (10 &% EIh T3, €6, ZThoDRTF
EFETAHZ EI2 &, PKClZapoptosisDEFTIC—HH-> TWWA EEZL 5hADT

H5,
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apoptosisg|{fiZ$51)7 5PKCORH

T ChoDWFIFEREM 6. PKC Lapoptosis EDRARIZ DR ZE R &EE
ZohsmbE DN EED, L L. BELRBENIFIEHITIIAL, apoptosisiZff-
TEESPKCS, 0. & DMESFMEIL. apoptosis SIS DT U TH HilE & 5B
HRTH 5. PKChlapoptosisdD b » EFRLNEREETIAUCHEL TS &) ik
NHb, INFaP 7 I FEDapoptosisiFB -4 MIUZZE Y 5 & PKCO
viitranslocation)ii2 % 2 Z VIS TLA(LL, 12), ZHh o DOPKCIE, MR ES A
ZHTOWRWREZ2EDLOTH 5, %o, TPAR—H DM fadapoptosis4- [i#H 35
BHEE UT, PKCOFBHALICE D R T 4 v TV v FF—EDEMRLSh, T OMHR
HU7Y) YB(ER T 1 v O v hiapoptosisD#EITAPAE T B, &) HidDiH 5(13),
7o, TNFa PFasL¥, BEAE &L TAKREIN. MERICFEET A A 70
TT—FBIlk->THHHZhEZ LBHONTWAEY, IhoAFuForT—F
DOFEEDITPAOBMIZ L > THET B ED 6. T HapoptosissFHE T L F /-
PKCIZ & > THIEIZh T UL B[ EHEA H 5, Bl B, PKCilapoptosis Dk 4 1L B RET
ORI > TWAI ENRBREINTNSEDTH S,

2612, LWHhWAPKCEMLEAFTHATPAR DT V7 o — W% LK
WPKC & LTI S Satypical PKC (aPKC) & & 7o, apoptosisDFlIHIIC B 405 & LAY
LTS, FIAIEL. aPKCIZIRT 5 A {4 FHiEMIRIC @ FEH 9 5 & apoptosis
FEIT T IO RESEMENE AT B &) Hik(14). apoptosis FBH T- & L CHI
6N BT 3 FHMEEE TEEPKC ORI AL #E UTiEET 5 L OlE
(I5ih 5, £y (PACHEET IR FELTZ o—o 7 /-Pa-dEBHII
MEATS ¢ OREALICHS LT, £ OEEEMET 5 2 L2k > Tapoptosis &
HET DT LGS TN 5(16),

PKC---fifaD A LFEA DL HD ?
13, apoptosisiZ i) 5 PKCOMEMRIZH > Ty il PEEALMT R DA 78 &9

PRI b o MBEPICERT 5 LA S M UTce £ 2T, HIEEALETR ©
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EEBRREAY ST B0, 6 BIBIERALITR @) 3 v E' v b /R L COSH
NDOFREBERAA I, TOR., 6 HIFHLE h OFEmAEBIIMEO B E LS
U7c OKEF. RFER) o i bbb~/ X9 o, PKCIIHIIE ORGSR LD Hl I
RESCHDH>TNS Z EDHISH TN (L), PKCE O 7 Bibk LM lakisl fe oMK T
LTWA I EimEZIhTWAED, PTHCHOMIRAD 6 @Bk Tld, TPAEAET
TRHERS®EST S22 L&D, G2ME TR IE L THROZ AL FEIN S
ZEBRSNTVSH(17), BB, PKCS I ALA A UIcAT S D OFEIC & Ol
sy 2% Ml U Tu5 it mge X b, & 7o, apoptosisiZ £ PKC S DR &5
F ODFER ARk U 72 RIS AL BTy A%, G2/MEHZ 401 95 & &1 & - Tapoptosis @ 4T
EHMT AEEEAE TS Z EERI NI,

/o, BTSRRI T H 2HL0PUIITIE, TPAJE{E F TR A2 &iC
LD HER, SE<7 07 77— VRoMIIZAMET B Z EBRISNTINA(18, 19),
ZITHR L, HEHPICTPAR A ZOEWEBE L@, b& b LBlEMTH
LHL60IE, TPAZMIZ T—RERTT 1 v ¥ 2llBEBF L. LL., BHEOZBE
T - IOMBEA E 7 iF A L Usd. Th L35Iz apoptosis 242 Z ]I a0t X T X
7oo & 2T, TPAGRM24MERIEEIC, T4 w ¥ 2 lCBE Lic X T OMa & %8 Lo
B &2 4L TR L . % 4 12U TCapoptosis DA it & PKCOE B D ULvTHETL
7ee 95 EIRAELI, MEREZZDITEA Ebtapoptosis 222 UL TE Y, FAPKC
6. BU e DIRESFRIC L BIEME. ROHEE AN H OERSED s, T
L. B Ulc 3 oMM RE CTldapoptosis|2iE S A K #wd o4, PKCER &4 D
EBb R E E, 7/ZPKCHHEL LT iz, BB, PKCOdown-regulation i
FLDTH D, AROHRRIIUVBTHBT LR oN I, D& D, TPALMIZ X - TH|
R shicMiBoEm (51 Lapoptosis) &, PKCS, KU & Ol
(down-regulation - fRFEZE) IZ—BERILDTH B, ZIhH KD KD IEinE
XN 3, MIWOPKCOEMALIZZ N & OMIORMEFILE5| SR A%, e
Mz PKChdown-regulation &2 & U 7o il A & 72 0 43ED AN [N 5 DIZH LTS
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PKCHE (B L T2 Il TiE £ 0% O IRES #AER = frapoptosis |2 [ 5 &
DTHbD, ZORLTPAIZN T LPKCOIREEDE M, FIMERT 1o & EoMla
ORE (FIA X, MEFAEO COBRBICHZ2ON) ILLB500b LNIEN, WITH
iZ LT HPKCHOYHIE ORI, 73 k. FEE W > e RE LG A RIS 2 W FTHB
EEZONBDTHS,
by

Pl k., PKC Ktapoptosis & ORI DWTIZERLEFLEME LTS Wb B %
8721y, apoptosis HIAHSHIED 2 TABEZALKAN L hTHHHWA . PKCIZH
HoF, £ TREZ2TOHRRITH LT, ThblapoptosisiZis if 5075 A X
YR THBD, BIEIREYTH 500EREDB T ENREREIZILI > TS %o
BEIZPKCiZ, apoptosisdA75 69, HiFv b bl 5K+ TdhH 5, apoptosisic
Rod'h - LKW B 6 Ralid I &iZk > T (3 U TPKC &apoptosis DB $#70°

RATL5DhE LR,

SCHR
1. KEFAEE (1996) (k2 68, 345-361.
Emoto, Y., et. al. (1995) EMBO J. 14, 6148-6156.
. Emoto, Y., et. al. (1996) Blood 87, 1990-1996.
. Mizuno, K., et, al. (1997) Eur. J. Biochem. 250, 7-18.
Datta, R., et. al. (1997) J. Biol. Chem. 272, 20317-20320.
. Ghayur, T., et. al. (1996) J. Exp. Med. 184, 2399-2404.
. Sando, J. I., et. al. (1992) Cell Signaling 4, 595-609.
. Kishimoto, A., et. al. (1989) J. Biol. Chem. 264, 4088-4092.
9. Liu, X., et. al. (1997) Cell 89, 175-184.
10.Enari, M., et. al. (1998) Natuer 391, 43-50.
11.Schutze, S., et. al. (1990) J. Immunol. 144, 2604-2608.
12.Sawai, H., et. al. (1997) J. Biol. Chem. 272, 2452-2458.
13. Cuvillier, O., et. al. (1996) Nature 381, 800-803.
14.Murray, N. R., et. al. (1997) J. Biol. Chem. 272, 27521-27524.
15.Muller, G., et. al. (1995) EMBO J. 14, 1961-1969.
16.Diaz-Meco, M. T., et. al. (1996) Cell 86, 777-786.
17. Watanabe, T., et. al. (1992) Proc. Natl. Acad. Sci. USA 89, 10159-10163.
18.Huberman. E., & Callaham, M. F. (1979) Proc. Natl. Acad. Sci. USA 76, 1293-1297.

-58-




19.Ways, D. K., et. al. (1987) Cancer Res. 47, 3344-3350.
(KB F : #ERHILK)

2. EENIEFF U OER: 1L/ T v/ DHER
BUDIC

EWERFIIHLE (FELTD—ATHS) AEFF L OFAELMCHRS
eI, 19874E, T IV NA < — i O#pREFHLHEZE (L (NFT) OfRa £ LT
AEFFEFELLFOOWRE (1) THEI, CHERBIC. e liRBIID
WT, RN EFF o OBRBICER U7ciibF (Eichiliby) min
B (ithhiz (2) o ZOHRIZR. A1 L) Ty EAILL>TAEFF A 2ERL,
AR F LOEREREGT 2b0b8hn7 (3-8) , A EFF 13, EHAEEZS
EBTDLYTFIVELTRMUVRGEERIIMD. - T, TORMNEELL ] SHD
R AT 5 [ EEREE TEL L, LML, Zho ORETHE ShTL
3AEFF TR, BTULEA RSN, I E MO EFF
BEIREICL->TIMRLS (5,7,9) . Fx EEHEOA L/ T w1 (10,
1) ZHESE L. BN A EFF o L2V FaEFF AHHOSRERELT > T 5D
FUEMEERRATHS (b)) » TI T, SEITRESINIAL/ Ty EAIZES
AEFFUERIIDONT, TORREEEEF L, BHE. AXPTO "2 EF
F7 03, B, BEMNETNTERL LBOLEFF V" EERL, £/3
EFFURELEVWSDET S, ol IMFBLTRLFDOT VT 7y b,
Zhth®# 1 BLUXR2DELEHEEEZX LTS,
AL T v EADIEFF LRI RME

b b PERBY O - KO EFTF o EERT AEE. AL/ TytAN
BEWNLBIREED, — 4, HEAOEFF 3, ELE2, BESIIRH A EFF
{tBE#% (DUB) |2k b . #HBORIIERI NS (£ a~D) , ThoDAEBEHRIT
Rz, WZ X, anchorIDG76-K481 ) RFF FEEFICL H2NVFaEFF U8
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(e) (&, BASM L 7 FHIVTH D, WH>Ts AL/ T v A THIHEROEREE
ZBET, EORDAEFFURUMEINTH A END (RREICHT 2) 1
PEETHS, £/, BEHLDANLZWLD, 2 EFF B TEY (g h) P UCRP
HOAEFF AREAE G )) SPEICHE LSBT 50t b & Mg ~<&
TH3 (12) , TOLHIZ, AEFFUOHMELE > Th, MFICIE, ThXUS
BRSO EME AR 52 08D H 5D, UL, BEROMER (F2A~D) I,
%9 UIcHEDMRL D, H-ThHaEFAME 0, WA, Haas & Bright 37 L7
BOHIERIL. #AMALEFF IHERNTHS LI TS (R2#48H) , Lo
L, b SIETHBEIEFF KD ENEZZR LS VD S0, Bid<ibFa
EFF U EHOFRR (BLENfEohicBRATWERTHD ., EFE A ST
5 (14,15) , FFRHOBEBRFEZR UL, CPCDA L/ Ty A id, NFTOFE
Ji% 43 paired helical filament (L B F MLy 7 EAHAFE) ZHEICLU THILE/
7 a—3 Uik (mAb 5-25) e b DT, koI SR EFF i
RRMEREZINTN D, IghalDd 7NV —TFE. COHEICK- T, TILINAS7—
HBFOMKPHBERO L EF F VBENFENI &KL (3,4,16) , LL,
KPLOPIEFRZEH W # OFHE. ZORREFUITh- 7o (R¥ER) . L
by CPCORDPKPLTHE 2N 28 (%) UADIEFF » (HIAEn=1~3E
EOE#HIEFRF ) KRB THNI. COFEIIRNT 5, BabdhITHRN
U BRe DSHESL U7c BEFRK S LICB UTid, MR R ER i REL, E2, E3CHM
LItk 2 BB ID TN FLEFF V] (EIIGT6-KABA Y RTF FEahoiis &
Bbhs) ZHOTHEREARE Lic, TOHR. Kidn>3~6D< I F 2 EFF
$AE, LIz /2 EFF U APLET AR EFF L ARIETAI EERIEL
7o (F2 #8, #98H) , LA L. KiZkir 5, G76-KBLIA DT NVF L EFF 8
(c, ) DIRFEMIIH STV Hio, FBIFHE & ITBZ LD, bled R, T4
Hanchor®] Lunanchor I DZZ D RIA] b AR TH S, LIk WTIE, 2EFF

BETEY (8 h) P2EFF UVREAHE (G, ) OXEEBREL TV AH, RIET
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ZFICUNB, 5. T USRI AHWCRESBETH I, FEHZ, R
DHIK - & I1C 1) 5 . unanchor B G76-K48 7 )L F 2 E F F o 8 G76-K6,
G76-K11, G76-K29, G76-K63D & <)L F1EFF 8. ZolcabF+F o BEAHE
7 EDIFE () ZAENICHNE I EbEEIIA,

a3, LOREWIT ., e B EFF v REEZHOCCEERO
competitive RIA (L& [i] USBIC £ 5 Hi:) bIED. &4 OEBERE L (11)
ZDFER. BLVEROHENRLE > TWTH, FREZLWICER(UTWWS I &%
R Ulce 5T €T A0EFK (A DEF HI) Oofk#gd, LEFR (&
2HIBM) THLHAREMEIE . FHE, DOSRMERFI LA LI A, LEEDL S
Mhote (REE) o 4. #ROEER (£/21EFF2) 2H—T&hid, Th
SIZ L AAEMITEEEEL SN E LTI,

Pk, B, 2EFF L MERAL )Ty EARESEHRESINTISH, %
I b DI . T OFEABRE Uic ETRIA 3T 0, o, BEROT—
ZIZELTH, FCMEZRZROTWENEY , HEDOHKKIZEHD TR S45H
25,

SBDA L) T vEA

HFENDWEROV EDE LT, BAGR Y I FHNELTOIERF V% N
ICERALTES O ohdH, BIE, GI6-KB2ILF1EFF L HTH 2R
FHO DDA, KOHEML D 7 FIMIIE B EEZ SN TS (RSB (17,
ZHIZEST E, anchorBIDGT6-KA8w )L FAEFF 8 (n> 612 (THFR I
MERVEMELD, i MEBBICL- TR, FEOBNEAR LS ELIT
NFAEFF UG ERINT AR BAMKES D, 1L, Y7 FHIELTOAE
FF UFRICIZ. GT6-KBLA DT NF AEFF U YOBH L ERELZ | 48
DEMTIRE > 7o FENOFRSBEEL L0 LTI,

AEFF UHSTREVD, 2 EFFOoREAHE G ) OSUMO-1UCRP (23

TERRNAL) T oAb, SBBELIN SN H 5o T, R, MH
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W7 YA = —iED RN S BB T7 L — L4 Y7 b BDubiquitin-B# {5 70 %5
(B SCEFLVNIVTOAFERERE) KR, COMRICIDAELIERLE
FF 2 (CREGZ ) Y v EF—TEKR-TS) ORB~OBS 7Nl (18) ,
DA TG FIIEBASMERILT S LE0®ELDD (19) \ 1L/ TytA
THAPH AT ORZHNSMENDH S LI IZEZ 5,

BbYHI

AL TyEAICELZIEFF U EROBRERBLIIODWTHRRTE/, Lh
Ly &9 LicHEETHRCEREMICENITOD, i, FRMEEMICZEFF >~
ZERTHDM, €IV EMHPERS AT LD LIAEL, EELTHOEZEL
T. HEZRK ELD SR 720 DD OB AHNT 5,

EDITHRIZE I, ERADOLEFF 1T, WBICHEVENRMIZELT S
AL H D, e ld, MOMRELFAL T, SHEEBOBEREIEFF 2
BUTWS, €O#%K. O moREFMFIZL T L2 LFarEFF U H. @
APERF 2T I 3 — U FREZE D B E IS 5 < )L F L EFF B Sl
EFF . @OMEBEZERAED BEBK OB 2 EFF | BB O TRMN T EE
ERHLTWS (REHEfD, —520) . ChoOHROMHISBOFETH S,
=4, EETHMEPHBFTOLEFF o EERTAIETENLI LIZAMNCI &
bdH D, PIAE, BEMBICHAR L REAMG LUMBALEFF AL ERET
L& A, "HERNAEFRF 3R, <V FaEFF BRI LT
EVIRRHLRT—VERH UL (RERT) « 2EFF D) T A 7D
LTWAO0E LE, o, b EHITKRETIE. 7 v PO Ok
MAEFFLoE2ERTHE MBICLDTORE (HAEA YLD OR) ICHFT
WD ol (RFEE) o FIAE. ROMBEEHR 2 EFF LV iREEEL > TR,
HFERFRA7IDUB LBE G 5D 6 LA S,

AEFF L ROMFRIR. 4% BE2, BBPDUBKL LU, Zho EHEFERT 5401

OHEIICBHINL ) £OFT, ARk EFF v OERID. LIROVIILER
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1 AEEFUMOES igﬁ |
ﬂ:L #a’-.z., mn:. #?J‘Ibl»ﬁxﬁ.ﬁ'ﬂ&bfﬂ)

% x| -""L' i3 |

Monoubiquitin i ,
i ' &L‘?Jlﬂa::l- #?Jﬁq. HMRATIL
ﬁﬁ(n«:ﬁ#iﬁmtmsﬁuﬁrm{ﬁé{14 21), MRERIOE

G76-K48 isopeptide

bond

RA1EXFALBEFEITLELT NE/AEFFUEL

Ubiquitin-like proteins

TELE MBI R>T+H, SUMO-1(25), UCRP(26), NEDD-8
(2N HPUEET S,

i

Anchored ubiquitin—like
proteins

SUMO-14UCRPTR H&h. MIE X HBTICMST 5(25),

" ERBHEVSIRTITAL, Izt ML LB TRERTOS(FISb~h, JI2BLT),
*2 unanchoredlZ: freed. multiubiquitinld polyubiquitinE BEhAoL4 810,

-64-

Unanchored bond #?J&Lf@ﬁﬁ&ﬂ)ﬁﬂ 265 proteasomel’ £ALEFFE
multiubiquitin chain™ R EY
G76-K6, 11, 29 or
¢ 63 isopeptide bond ﬂﬂﬂﬂfﬂ)#&f?ﬁﬁéhtum\
P MOBARLBALL-E/1C X7, CAFZACRBLES
d 243 “':f " OAEMIZEL, BHBARICEOTIE. HROIUFHA—
et 2l SADLTFINEIB(22,23), |
. G76-K48 isopeptide mmﬁextﬁgu::.ﬁ#ﬁém ﬁﬁ:‘xa’d}iﬁﬂsu, n=2 .
. |bond ~SOBEATORMCIEEMIZL LA(17
b G P — O s T R T
i B o |FB], GT6-Ke3RESRIL. BT FILLSA DO BEENHISL
isopeptide bond LA (24),
Ubiquitin (or ubiquitin- E/AEXF A F R XTFoREEAR) MRy —LEB
g like protein) —ribosomal B -2 frFRETFOERD. BaEFF o EEET
protein fusions . ﬂ]ﬁ_?hén{_ = =
h s poliptibliuites G76-M1 peptide AEXFUNE T LIZES LR AE R F L BEFOED.




2 AEXFUMBOI=HDALI/TybAER"

REE AEE T AFFFURGRY Xk
A | 1985 [Competitive RIA pAb acxF 28
B | 1985 |>o'C phase SDSZEHEUDIZ3H S BpAb HETAEFFM 28

Immunoassay

C | 1991 [Competitive ELISA |PHF Ubl=3}3 dmAb 5-25 BEBAEXFL (DT 3
D 1992 |Competitive RIA pAb J~BH 5
E 1993 |Competitive RIA pAb (Sigma#t) 18R 6
F 1993 |Competitive RIA pAb A~BH 29
G | 1994 [Competitive ELIFA |PHF Ubl=$d ZmAb 5-25 BEBaEXFL ()" 9
H | 1994 [Competitive FIA pAb (Sigmatt) T-B4 30
I | 1994 |[Competitive ELISA |mAb 1510 (Chemiconit) HEgRaExF ()Y 7
J_| 1994 [Competitive RIA pAb (Sigmatt) TB8 8
K | 1995 [Sandwich ELISA UbfE )V F—AIZHT dmAb FK2  [wLFaExFo ™ 10

| L | 1996 |Competitive RIA pAb oL 1 e 1

E&EE: RIA, radioimmunoassay: ELIFA, enzyme-linked immunoflow assay; FIA, fluoroimmunoassay:
pAb, polyclonal antibody; Ub, ubiquitin; mAb, monoclonal antibody; PHF, paired helical filament.

! B % Dimmunoblot4odot blot?i & ¥ E MM E XKLV =(BIZHIA).

“HRORRATLFAEDL, UbEKLHEDOF v 7T—BAaRIcBEL-L0ERELTETLS,
BE/ AR FUOMNEREAE ST (A X FUEER B LU EEERLZEEERT,
AP FU (AR F IR E) NE/AEFF o LYMHI0EBOTERETT,
“HEOHREHNSHAIL-LOTHY, BEBRIEELTLAL,
TCLRBOE L, HFERNE/AEFFUTHHH. HEENBTIEFFURFENELERTRED,
TEEBRIFLTULVELY, F1-. mAb 1510(4 R 1 E X F LR THL(31),

UL RV FEZEMAEFEY. DETIEFE—E (243, E/AEFFUOEE hQIZREEhLL,

| (MUCRP) A EMLHLDTHD -8, %K. AEMERET STREESHD.

PE/AEFFUNBAOTEMHETL, UbBINBNEETEMAHL. B8 (1088 R HERLL,
PE-T, EHUDLD R ZFRMATELLA, S ESRULbLOMELH Y BB USSR LEER -,
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(7) BAFFFHREED S ORFIFR
1. A F i8S

CZEEIT. EABERRTE L -7/ M THREICREZINS LS ITF +
7 g — B RERASET, B - @ik - m— AV AOREERL LL2HTE
CDF ¥ V71 —HENERLTEY, BEHECLTHELWHLTH S, HOFHE
L Tt »% Imperial Cancer Research Fund (ICRF) 6 £ ®D—>T, RELELY PR 2
HONWEZDTLFH L FYTIREE PO E LT, BREF+ U T 1402
Lo THEIN TS TH S (http/ficrfweb.icnet.uk) , FORERZES & < |
190 24CBLZ N, 4 HETHOFESEN SIGHMROD 723 DOEEO BHIRD
1/ 3%fT->TW5 EWbhTi5%, B Z EITERAESR. IR TEMOOD
e, BERS. FRICRFOFREBIT IcF+ T4 —Y 3 v 7D oOEEE
THHLITE D, REBHFOSORBIFEIZ TN, COZ EhobEXEDE
DRI EZBUEMBZ EHTE D, FEHS500 0 FRY FRONAKER. FOIFEA
EDWIFEBISEH B UL T HIE - BROBEEHOHICEPEIh TS,

ICRFiZ, i { 0 SDNAJEE Y A V2 EO MR THA BT Th 5., HiE
Mk M. EERF. ALY E L SRUTE & BEEMRO DITCER FRIC S D
EANTVS, ThEWIDDH, Cd2 FF—V¥DREE L L THALMEE S 5
TOMRMEE— AHPaul Nursef§i 451 9 9 34EL WRFFEERAREIC, F7/21 9 9 64F
& DBFEHEH & UTICRFEKIE L TV B0 6 ThD, BISHEFROER D bHEEL
T, ZLOENWT RNy FOFEE L, 19 9 4FIIHBREMCBHELLS
HEE L 20D —AT, —DAAAT RNy F&EUTHBHIEHEELES
T3, ICRFIZIE, 10 0L LOMRENHD , EEEHRITo X FUHAD
Lincoln's Inn Fields (¥4 0®F9E%E) & 4F#@Clare Hall (#1 0HF9EE) IZHEKE-T
WB, Z O, FEMFREMDA v 7 X7 4 — FiZ, F 1B KPR OIEHE bHFE I H
b TWAHREED, KEEFHOKEPHEEICHY ., I—0 v/ Uikl 55 F4EY
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FHRAO— KL > T3,
HAEICRFCHRICHEH 1ol A FE&i2. WA ODr. Paul Nurse, #4171 »
D FHREDr. Tim Hunt, 748 b— 3 Z2@®Dr. Gerard Evan, #£5 3 © Dr. Nicholas

Jones, Golgi® #il 1 & W Z°{k % i - TUL> 5 Dr. Graham Warren, T## il 431t @ Dr.

Michael Owen, CF +— £ DDr. Peter Parker, &4 44 °#@Dr. David Ish-Horowicz,
CDKA > k& E4 —®dDr. Gordon Peters 331 oh 5, #5 F Tk, ¥ 7+ MeED
Dr. Julian Downward, SHEiBE4S 5D Dr. John Diffley, #75 #8#iDr. Richard Treisman
EDBY., SBROERNHIFINBLZATH S, BHMELMNICRFTHLH 27 58
HELT, SCKBEFTAMMPEEZ > TSNS LS D, B{EDr Paul
Nurse %2354 25" Cell" # Deditorial boardd 2 2/ 3S— (275 - Tl,

ST, ICRFOMMIEZIALICLU TH &, KRISHDOHF &S FORMICHE H
LES o WRBHBLOWAETERFZ L TRIFERIEMNTE > ThHb,
FROA/N—=E8 AT, BHE - A F)ZAZEZFHLRIS aEHISHEE - RAFIZH
BE->TED. ETHRPHE, PTHLS T OE - ARA VADFEAE., Vv
PI—RFZ—=DEIITZHGH LD Y L, BRTHTREER. b id2A.
FEMEIE LT RBERERANTE D, TOURBRRIBAEY OEELERZ TIE &
FZEZTW5B. BIE. BHMREZETHEEL2DOA s N=DREhThiZTE-Tndx
7 hEEDTVS, MR, Fxv 7R RA b MAPFF— R, MR M. &
&, TOPTRIZHMIARE, SHBEERTIE, SBEMBlOR v 7)) 7, $1b
BAllatE Bk OMERFICP L &b 2 DO BN EFET S, —D2I3CDKA Y EES —
Rum1 73 ¢;Cdc2/Cdc13F F — B AW A U T, b5 —DIdSHIBHLEH - Cde1874
LTTh3,

Fhts . MRS BPEDS LR T 5 &0 2l LW RBEAOE RkE HHEd 5 2 &
ICk b, BB OBIE Fpoplaiic, BIEF . RUEALERRENTICL D popIZREKT
. Bl SicHEBMTEICE A RLERLZ2ODOF—T 775 —=ThH5

Ruml ECAcI8BEEICER L TWA D EAVHHLz, E/, PoplidZh s 2 DDH
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foflanEE. LIEOMEN SO FRICK L T, ThTh il ThaZ
EMPHSMIH STz, X5, ChoDFEA., 26STo77Y —LO#HMYT
2=y ;S1 4 OEREmes3% FIRIGE TS 5 LEFERT LI &G, 2EFF -
-FOF TV —LFTHMRINTLS LEX ohic, KB ms 3R TIERE
L2 EFF AN/ Ruml P Cdel8)iFHR 3 508, poplERMKP TR I oA HE
HO I EFF ALIREENENI &0 6, PopldEFEAD L EFF AMLD AT v
TTHBELTWALEEZZ 6N D, 7. Poplidin vivoTCdel8i4#E43 5 & EDRL
HENDOT, BHOEMCEETRPYER/I LTS EEZ 6N S, HAERTZ
PE LIz EZ A popGRIET- 3G, F-box & TR DR LOWDY E— b % Ff-
THD. HEREROCded &30 EMEZR Uiz, DU, Cded{3Cde53 (Cullin-1) |
Skpl&tiza EFF MO OEBROEBIHMANTWEZ EdRaEh. HiLhs A
TDE3ThHhBEEZEZoNTINE, ZHhoDI Eve, Popl/CdeAffn -7 7 3 V) —
YA BE TCDKA Y& B9 —P, Ok s 52 E+—7 7
77— %@l 2EFF AT B LI L T MEARERG LTS EEL
65,

AR B4 REYO T ) L7a T 2 7 MOHEIN TS, 49 OFHE T i35
WRBOEN D, "BERNICK T TS FREICH > TS (httpy/www.sanger.ac.uk/
Projects/S_pombex RCIHW O EMD D LH 1T, DEOEATNSZ &b K,
CHUT B DBAE TN > 7 ICB G XN TUVVE WA RBER D Rl O BAZF 1D
EFoTW3E) , A bRETORHEICE S, FBRBBOY ) ATV 27 Mo
PoplihE Q@ VIS ROD - 1D, TOBEFEBE LI ED A, poplE R . %
PR %G| SR LIcDTpop2L A1, BEMITEED TS, FIo. Pop2
i&in vivoTPopliZi#t4 LIS I T a3 o Ly, ZhiZ W Tid, -0
KELITHBASETHELCEY.

2 ARG, ICRFT %R f% {f » Tl % Dr. Paul Nurseds & UfDr. Nicholas

JonesDfFE%E &L ITBHENRED A V-2 TR M) — MM 5. Th
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BRED IS, HEMEITICITE. BMELSRTEHREICH > THED) oW
THUEMICHBERME RO E UTELHRT S D7, HETRHXVERTENR
UCAE—RBT 1 XAy v arviEafE{ DT, —RBALNKIITHBEL D0, #
2, FENTHEEAROREEE 12D, ERTF—LELILDE BLWEEDT
bH30KE, HARRO OO ZHNRLO T, BHIABETHHAARKRHT
BEi & D 2N TR S, FHIZE->TRABTARBEDZAY bY)— MIEED,
HEFDOICLZ I TEE, TOHMRZDELFHBICLTWASHIDEHTH 5,
(-hAx—8 - ZETIEWAR. ABRIIBHEE.

kominamie@icrf.icnet.uk)
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(8) R a—7+—

"B D=9 9 TEBUIRRY—BEHOER"

AEEOT—7VavTiE. TH8—=9H. NAAUFTILTHETETFETT. 4
Blid, HEDT DY 5 A EREIC, o7 ¥ REEALT S 7sb D4 55 &
PR O H O - TRHEOREOMICRR I —REATFELTVES, FRT—
FRIZDNTIE. KD 2 SEEFMLEREEZZTHET,

ZD] T EZELTREECFHRT S, BAEROFEZ TFELTHET,

(1) FoFAY ¥ X &R H

(2) BEBEOV T Y V7 L BRMEEE

(3) ANHASOBRLEBERHEHO Y —F 1+ 71l
(4) Pur7—V L RMERREER

(5) 74 Y Y AMEOH LAk - BTk

TD2 : BRFF, WELUADN S HET S, HU, K TRETEH LT ] &k
WLTWBMREENSHESL I LE L. —ROFERE - WREFITILHFELA (B
BA 3 I TEMAEIET A 2 SiIEHHED) . RIS W TR, ARSI
[FES FHR (HEREER) KVBEETHTFETH Y., fFASN/ BRI
ELTRENFEH ST 6 ET,

Ry —REXIER ‘BEEEL™ & "HE 25AKITIC [FEL] B
MEREE : AFELETT 7 v 7 X (03-5802-5889) THEELTTFZ1,
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YURITLOERN: 1

ABRKZEBAEWER £ I —  BAHESOATEN Y ETY 7
Hif: 199846H29—30H

HiFr © KBOKE8 (DR FET » ks

HIEA : BRGER (bl K oE 228D | |PE . CRORERERIRIE 48
BUIFERD) | B CKEKFEAEMA)

3]

EMBLRORAMMTH EAEOFM L. EEREAREOFEHMFRTREZINT
Wb BEHEOHRICHT SREOUIFEOERNERICE D, ERHDOS#K, Hb,
Fard) s AOEYENBMES KE L EDD DDH 5B, fhr DEMBERN, Ml
W 7 FHICREE I 5 ) B E—iR ) VB LDF DL 5 12, A H IR & -
THIHIZTWB I LREIETHAN, —H. 774 ¥ RO AR M &L
DRHED, AMBRROBENHWFTHAEAHORy M7 —7 (EAHEER) O
AENFEZE (VETY 7)) 2760, THILE-T, EHBRO oEX
B—HANCREST 6O THS D XY i, B @M 22H 5, FEI4—
T 774 ) YR« YRAFLZEARME2OAENY) €7 V7 EVSHL
WHETESAEL. COVRT LAOHEEMBRIZEIT S BHICOWTELTH
i RS

FEY YRV A D - fakih— (KK . EHE— (X)) . ®IIKA GEXO . 1h
R GRIZWD  BERE (RRRERT) | fvkods (BT | Pl (B |

BE (ED . KR GIK) | BERER (B  BHE (FREADD)
g 5 (K Bh5~64,




R LODEN 2

BTIAEFAEMA¥SLKE (10H14~1TH) YrRYYL: [FoF
Y Y AMEORAR - MREE S AFBEOHE -

HEf: 1998410H14—17H

B - 44k R E R R

HEEA /M Ob (BEACRD) | /hHEHG, (EEE TR

B

Wi, FerAdY) YRiE BiEE 57 o0 EO [ ] TR Fli2 OigHe
LOBETHRE OGNS LHIZED, KECHEEDY LTETWS, HEDS /57
HOEE ORI AFE DB TRIRMIC I A Z SIC kB, £/, o7
A v RIS K SRR IR L IR AN ETR > TE I, Y VRIT A
Tid, MifatErEs KU AGEEOFHME L 57T 074 ) ¥ XOAWFREE
ICHERAYT, 7074 & AR ORAERERNT 5,

FEY AP R b ; Thomas Langer (Ludwig-Maximilians-University of Munich,
Munich, Germany) |, HAJE{§ (Max-Planck-Institute for Biochemistry, Martinsried,
Germany) | JI|E#.2 (BREDP) | ADGEES (BEREA)  fR3GE (EET.R)
DA,

Y uRIYT LOERN: 3

FUROEKNERSY Y77 VR “aExF v E&FoF7Y -4 BAK
SO L Vit R" Ubiquitin and Proteasome : A New World of Proteolysis
WIH : PEK10411H258~27H (3HRM

£ HEREY=——+F— b () IXKEHERES5—-50—5)

T4t . R RE R AR (&)
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The organizing committee members are:

President of the Conference: Michio Ui (Director of Rinshoken)

Organizer: Keiji Tanaka (Department of Cancer Therapeutics, Rinshoken)

Advisory board: Ichiro Yahara (Vice Director of Rinshoken )

Seiichi Kawashima (Department of Molecular Biology, Rinshoken)

Alfred L. Goldberg (Harvard Medical School, USA)

Wolfgang Baumeister (Max-Planck-Institut fiir Biochemie, Germany)

Secretary General: Hiroyuki Kawahara (Department of Cancer Therapeutics, Rinshoken)

R 5

MER SRS S TRV T EE, B YR LERELTHE S, D
T AEAHBOMANRRETH 3G AR, BRUHAEETICT 077 —
BIROWTOT—< THMELIZZ ENHBDT, JTHRHMDL 2 bk o LW
To AENEE 1 3T, L7 —< THfEEMm L THh&Ed REHERNIIMERE T,
FEEL->TIOEEEEY ) — XIIRB T3 S AREZ (LY ELL) » 2
FFETaTT Y —LICHT 5 EBLSEIT. BKTIRI N TITHRE &0  F
ENTULETH, HATHRITY . B, BAOTFEE I #EEEET TTH.
BAED EZA, COFEBOMRO ERMAENTEALEBMOBEEERLTNT
WET (TL2E) . BV EE 2 BETTO T, ERNOMEAEIIIR Sk
BRI o ZHEMEVOREET TS, TAOHETIOT, HAOHFE T
KU 2@%Em U, COHEKICE ) 5 HEROMAEEE(AL LUTHI ) EELTH
9. L. RR7—RESFEHLLETOT, TELMRY £ OWREIS%E
BEWUIWEEZ THET, AEBSEOFICI D VLWTRKS (35 THEY LT
THICEKT 2 TFETT, Uk, Zo2F IO TR, AESIHRO T BHAI%H
UL BBUELET,

Speakers from abroad (558 « FESE)

1. R. Huber (Max-Planck-Inst., Germany)

2. A. Hershko (Technion-Isracl Inst., Israel)

3. A. Varshavsky (CA Inst. Technology, USA)

4. K. Nasmyth ( Res. Inst. Mol. Pathol., Vienna, Austria)
5. A. L. Goldberg (Harvard Medical School, USA)

6. W. Baumeister (Max-Planck-Inst. Biochemie, Germany)
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7. R. Kemler (Max-Planck Inst. Immunobiol., Germany)
8. A. Ciechanover (Technion-Israel Inst., Israel)

9. D. H. Wolf (Univ. Stuttgart, Germany)

10. G. N. DeMartino (Univ. TX SW Medical Center, USA)
11. H. U. Hartl (Max-Planck-Inst. Biochemie, Germany)
12. P. M. Kloetzel (Humbolt Univ., Germany)

13. J. J. Monaco (Howard Hughes Med. Inst., USA)

14. M. Hochstrasser (Univ. Chicago, USA)

15. K. Hendil (Univ. Copenhagen, Denmark)

16. C. H. Chung (Seoul National Univ., Korea)

17. S. Wilk (Mount Sinai School Med., USA)

18. M. Rechsteiner/Carlos Gorbea (fRE) (Univ. Utah, USA)
ZOf, #E ()

ENHRE CRE)

RHETHEY LTIREWR”

R AN ShR VRS S HHICRRTESI—F—, TOI—F—Ti,
Beafift 75 A~ OHM T — 3 — &L UTHRA L TRS &3, mMEFT—F—%3
ML U, & 78 LA ARSI, BERICH S B/

“AAAZ — /18— T 7 3= YN h— LR - VHROBHOH"
[3ATED LT] THAUTLUBASETOHLELEWTINSAAAT 7 I —F
VISPE, AAAT 0T T—¥DA =Ry bE—LR—=UEFHB N LE LD

T, BHIGELE T, AAAY VR Z7HIZDOTIE, FA Y, Fa—EXTF A KFD
Frohlichiz & - T. EEMDAAMK— LR—IRESNTHETH. TORNAFR
sequence® Hi B & RN T H 0 . APIIILEC B P4F ICHEREIC I 252F - B
SR+ THBEZ EREEA =T BIH &, FITARIIKI BAAAR—/3—T 7
SV FUNRITEOMAROFEREW > TERELELL, TFVPAWR:
http:/sesame. nibb. ac. jp/~aaasympo/aaainfo. html T4, AELDOHH DA £ ICHE DY

EHMET AERAEDATNTEYETOT, TR E, WERLZ WAL
-74-

L




FUL6 LBLET, h—LR—UD1R— VHITIZRAAMZ— =T 7 3 ) —F
RIBOA v baF sy g vhidh, ZHIIMENUD [HRENAAY /0 H &%
DOEERE | IChex $4, THRBOAAAY L7 HEZOBRE ] T, 7077/ =4,
AZaForr—+¥, BEsd. WA FY-LREICMbSAAAY L7 HIID
WTHERL TUhE 4, MENUIZIE. Z0Eh. HEFMBOAAAY /37 H, HfllE
(Archaea) DAAAY /37, BIEMIEDAAAY N7 H | ¥, =L Ea—,
WWWHA b, YURITL D=2 ay T HEDER—IADY 7 8BHHE
To COIB, IZVE 2—TIRAAAY VR 7 EICHT B Rk & 7S BRI DU TR
FEDHLOEBBLTHEETH, BEDOEIA, Kb A TEH LT 1K
BEhiz IV Ea— D SAAAY L/ 7 BT T 5 & D4 I 4 HF O]
ZHTEELTED T, SBABTICODZE L TRAELTHELWERWED,
e, VYRV OL D=0 a v 7T, RE2 BICHE THETED LAY
RIY L (% - BERNEBR) OR—LR—IAD) Y7 EBALTHET,
(UM K : BAEKE - E)

R R

Medical Aspects of Proteases and Protease Inhibitors (eds. Katunuma, N., Kido, H.,
Fritz, H., and Travis, 1.), I0S Press, (1997) AR A /=D oD LiIAADBHEIC
AFFRIREIER 4 0 0 O GEKHAA) ICTIRFET L EDT ETHY ., HEHIIH
BIEExYE (FAX: 0886-22-3217) [ZHBEEEAA LT TF XUy

Proteolysis® [FzE | FISEME !

HKiG DProteolysis{I LN IO EEN L WEETT N, COBGFEL [EASMHE] &
R L. EDDADA A —TUWH > TEGRZIFREBICHEIL A 237 PEEZ
ZHREICIBAL>TOWERA. £l AFAFT Fort) YR LBNTH, &
) BB THHBTEL L, TIT, BREFELET . BR, H50EED

Fl-THEBETHHEM TS, FHRICEOTEEMH oNNIE, FE P THRERN
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ICRBEIHNEZEZTET, (BBTEY LT FHR)

ICOP (International Committee on Proteolysis) {22 T

BRI BT 5 E B DAL & LT, BA REL BRI HH
D, AEAFHBN A OREXE TS 58K —BRELAREXETH S TH 5 RMERAL
BRPHAZBOMMEATSH 5, LAFEHE LTI, 24451 "Proteolysis and
Protein Turnover"(DICOPEME % PfEd 5 2 & (—MEEEIRH 1 1 M 9 HIZ 7 4
»5 v NTh#t X hiz) LICOP Newsletter (J.S. Bond (USA), editor) % J179 5 Z

L Td b, ICOP Newsletterd F 5 |3 [ The purpose of this newsletter is to increase
communication among scientists working on proteases (peptidases) and protein turnover | T
Hy. EBESFEPHBEWOEADIEIN. I =L EL—D&- T35, BEXRICEITS
HEB B AKL— R RO JeAc$ide T, [COP Newsletter DAL %7 29 5 &
(3, EEGAREEICH LADIE XL, (RAETEY LT HHR)

iy

"Intracellular Protein Catabolism" (Eds by Suzuki, K. and Bond, I.S. ) Adv. Exp. Med.
Biol. vol. 389 , 1996, Plenum Press, New York. A BRI AT SR EETHIEA
M — B BRAI994FEI0 H ICH 3 THIME L7288 1 0 [a] International Conference on
Intracellular Protein Catabolism [HEZ£:&E (ICOP) T 1% i O B Hi% i itk
L7cdDTH 5, HIEOHAHSHOBRIHENERINTED, #LEDH
B3 ZOHBONREOHADEE L THAZINLENEHETH S,

(A TEY LT FHR)

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

Fritz, H., and Travis, 1.), 1997, IOS Press. A<tt| VeAFfl B THIfE X 1 7-FAOBMB£:
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IZE1F B v v L. Biological Functions of Proteases (Z £ 2HMIZ DU Tt
AREEE 2 BpIDELWELABH) ORBRESELAL TRHICE LD HDTH

%o AL "Physiological and Pathological Aspects of Proteases”, " Physiological and

Pathological Aspects of Protease Inhibotors", " Proteaes amd Immunology ", "Proteases and

Cancers"®D 4 FM K EI N TEH D EHOWRKEVME SN TS, —w=
I, (32ATHY LT HHR)

(%] - =2 — 2D 5| ODI—F—KA

AEE—2— AT [FHH - —2—2ADS] Oa—F—2RFEITOT. HH-
Za—RFIZBWTAEAURHEHBOEHENHIZEFDF Lics, Bl THALE
THHMBTTOTHHERICHASE T X0 JHFAO LD ITHFERREE RIZET
THILREETHDE T, REMEZERICIL M- THC 72HiCid, DrEEmsg
P » —2a— AW EOTAAT 4 TICRLEON DT &, &I O TiE  #E
PANTNE EZATHY . FLWEFAEE LTHRUMLESITFohTOE T, -
T AEFHHOTHHOHEEE SRV FFTOTRMBMICHE - — 2 — R8T
ZEMMIFEINE T, (BAHTEHY LT HHRE)
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(8) #mHEHEEL

"RATEY LT i, ALV BRAEEDH] O=2—RETHH. %
AT 13T B MM - R EAEEEMICRITINTNA OTH Y 9%
[HAROTa7AY Y AWROFEMEHRT | EEIPLEKE-ALEREE-T
MEICHMOMATHET, SHIEHEE 5T, FSOREICFRECHLAELL
(£ DESMETR—VHIEHHRINAZF LD o LhL., ERSMNEEA ELN
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TFE b SOLD BHIT, DOTHED D & L, ETHREROHREDAT
T BETBOTWMAEBBNNLET, 2T, KD [Torat) 2] KK
TEHRABEEN. HANATEH A THET, F3iZ. [BATEHT ] O
BT NORAROBLHD £ (BIFERMEEERTERORML $5-57)
LinU. ST VESBROOE, ESOBXDOREFHEZELNE, —HBRRTY,
DPUEIDDEZ (FRHER?) THEIEFSISHE, FRTIEMMUERTEH
CIRBIEWERICH U A0EWENRH D EH T, HEBMNRZ OTIVO%IC, HEE
LTSNS - TIkA FHAN, TORHITIITRERIEZ 5 REROR X 0Mb
NTH TT NTIICEWOIESE . NTILOREE# S 1E (N TEB LTS
H HOFDOEEH 3L DL TITH, AL ZADNFEDFERES LOERRESHT
LNBE I LEMFLES, A5 TR “WHHFPOEFNEE,SOI—F—T
(JICRFO/NEEE D S, FES LVOABDERATHWTEIR T 5 2 L0 TEFE L,
LHb ZOREEETLUTITELVWEESTHWETOT, FELHETHF LOAR
BASHT X0, BATED R M PHA, FiED R I3 Times TR L. e-mail
(tanakak@rinshoken.or.jp) MdiskTI XD F X\, [XFALIT] Bk RoHIZ,
e-mail C73 { disk Tl D TR NN T,

(EH=a—R “8ATEYH LT FHR : MEKRT @HF - JIE)
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(9) RFRIXOBEMN
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Proteolysis of the phage A Cll regulatory protein by

FtsH (HfIB) of Escherichia coli

Y. Shotland,' S. Koby,' D. Teff,' N. Mansur," D. A.
Oren,' K. Tatematsu,? T. Tomoyasu,® M. Kessel ?
B.Bukau,* T. Ogura® and A. B. Oppenheim'*
'Department of Molecular Genelics and Biolechnology,
and “Depariment of Membrane and Ullrastruclure
Research, The Hebrew Universily-Hadassah Medical
School, Jerusalem P.O.B. 12272, Israel 91120.
IDepartment of Molecular Cell Biology, Instituta of
Molecular Embryology and Genelics, Kumamolo
University School of Medicine, Kumamolo, Japan, ae 7?7
*Zantrum fur Molekulare Biologie, Universilal Heidelbarg,
Heidelberg, Germany.

Summary

Rapld proteolysis plays an Imporlant role In regula-
tion of gene expression. Proleolysis of the phage x
Cll transcriplional activator plays a key role In the
lysis-lysogeny decision by phage A. Here we demon-
strate that the E. colil ATP-dependenl prolease FtsH,
the product of the host fisH/hfiB gene, Is responsible
for the raplid proteolysis ol the Cll protein. FisH was
found previously lo degrade the heal-shock transcrip-
tlon factor «*2. Proteolysis of o *? requires, In vive, the
presence of the DnaK-DnaJ-GrpE chaperona machine.
Melther DnaK-DnaJ-GrpE nor GroEL-GroES chaper-
one machines are required for proteolysls of Cll In
vivo. Purlfied FisH carries out speclfic ATP-depen-
dant proteolysis of Cll in vitro. The degradalion of
Cil is at least 10-fold faster than that of «%, Electron
microscopy revealed that purified FtsH forms ring-
shaped slruclures with a diameler of -7 nm.

Fig, 8. Ewnetron microsoopy of Fisll A Purlind Fi411- 155 6-Mye
msotvad by SOS-PAGE nnd sininad by Coomassle bellian] b
B A 1ypical Sod of purifingd FisH obineved by sleciron microscory
In which kraguiar ring shapad siruciums are cliched, Thiv bar

ropan saniy 50 nm.

. A maniaga of ring-shapsd Slruciutas. Tha bar rgregents 10nm.

Table 1. Hrlll'ﬁ'r!o ol Cll in dillarenl mutant siraln backgrounds.

Hall-lite (min)
of Cll Proteln

Paranial Finlavant
strain ganolypn A B
Ca00 WwT a 1
CEOD fisH{ »30 =18
W3ilio WT 2
w3110 fisH1 >20
W3 ftskir sthC =20
(L] WT 2 2
[ Eele] dnak7? 2 2
M99 dnak756 2 2
M99 dnaJ258 3 2
G800 QmE280 2
CHOD groEL 100 2

Tha rasulls summarize the hall-life of Cll as delermined by pulse-
chase experiments, In three diflorenl sels of sirains, Slability of ClI
was assassad lollowing exproassion from plasmid placCIl (A) or plas-
mid pAO38 (B). Hall-lile mnasuremonts are based on al least two
axpatimants; tha arror in hall-life determination was = 0.5min,

Fig. 4, ATP-dopandant protaolysis of purifiad CIl by FisH in vilro.
Protonlysis of CII {22 pmole) was carrled oul with 3.4 pmol of FisH
al 427G for 20 min withoul ATP (lana 1), with 5mM ATP (lane 2), or
with 5mM ol thae ATP analoguos ATP—-5 (lana 3), AMP-PNP (lana
4) or AMP-PCP (lana 5). Neactions ware carried oul as describad
In the Experimental procaduras. Tha proteins wora rosolved by
S08-PAGE (15% gel) and visualized by silver slaining. Similar
rasulls ware oblained with purified FisH-His-6-Myc.

[(BE] #errBRASRGREFRBEHCSVIEBELREEEL
Do ATFP—VDOBETIFN—2—CIORRE LA 77— 08H-5
FAEOREDRTH 5, XBEOATPEFSE 707 7 —HEFtsHF S OCI
RAOEPHEAMETI TEERVELE (Table 1), FtsHIR ¥ T
M3y IBEERT o328 QMT B ENBSHICERTVS, 6320
A invivoTDnaK-Dnal-GrpE + RO — L 5 pEBET 3,
Zhici L., CIEEB O 83 11DnaK-Dnal-GrpE  GroEL-GroES & +
~NO S HBETHL (Table 1), #88 L #FtsHitin vitro TCIl £ ATP
FEICREET 3 (Fig. 4), InvitroTOCIDRERIL o 32038 EY 10

- B, EREEEC LY, R L AFtsHY EREE-7 nmD V) > Fikigis
BT 52 £ B2 - 1k (Fig. 6). [FSHOBBRENS Z DS D H /S
—N—-TELTRBANET]




Microbiology (1997), 143, 971-978

Printed in Great Britain

' Department of

Microbiology, University of
Pennsylvania School of
Medicine, Philadelphia,

PA 19104-6076, USA

2 Department of Molecular
Cell Biology, Institute of
Molecular Embryology and
Genetics, Kumamoto
University School of
Medicine, Kumamoto 862,

Japan

Characterization of the ftsH gene of Bacillus

subtilis
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Members of the AAA-protein family are found in both prokaryotes and
eukaryotes. These ATPases are involved in a number of diverse activities
ranging from protein secretion to cell cycle control. This paper reports the

functional analysis of the Bacillus subtilis ftsH gene, which encodes a member

of this protein family. In cells containing reduced levels of a truncated FtsH
protein cell growth was impaired under certain nutritional conditions. In a
hypersaline environment FtsH was required in increased amounts for the cells’

recovery from osmotic stress. In the absence of FtsH the abundance of several

of the major penicillin-binding proteins (PBP2A and 2B) in the cytoplasmic

membrane was affected. Lastly, it has been established that FtsH is required

for entry into the developmental life cycle.

Keywords: FtsH, cell cycle, B. subtilis, AAA-protein family, protease
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Fig. 3. Growth of ftsH::spc. Wild-type (PY79, @) or ftsH: :spc (EL273, () cells were grown at 37 °C in LB medium (a),
DSM sporulation medium (b), or glucose minimal medium (c).
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Fig. 6. FtsH is required for sporulation-specific gene expression.
Wild-type (@, PY79) or ftsH: :spc (O, EL273) cells containing a
spollE-lacZ transcriptional fusion were grown in DSM medium
at 37°C. spollE-directed f-galactosidase synthesis was
determined at the indicated times following the initiation of
sporulation (t;). Background levels of endogenous p-
galactosidase activity present in PY79 cells containing no
spollE-lacZ fusion have been subtracted. (The basal level of f-
galactosidase activity present in wild-type cells at t, prior to
induction of spollE expression, is due to a subpopulation of
cells that have sporulated asynchronously and is often observed
when using the exhaustion method for inducing sporulation.)

during

Fig. 5. Synthesis and assembly of penicillin-binding proteins
vegetative  cell

growth. Fluorograph  of

[*H]benzylpenicillin-labelled membrane proteins purified from
vegetatively growing cells (ODgy ~ 3:0) of strain PY79 (wild-
type; lane 1) and EL273 (ftsH: :spc; lane 1). A 50 pg sample of
protein was labelled with [*H]benzylpenicillin and fractionated
on a 10 % $DS-polyacrylamide gel.

[BE] AAAEAE 773U —D A=
I3 EiLMRE & BAZMBROmAICTFET 5,
Zh 5 DATPaseld EAE N 5 HikaEHA
DB E THHUBEECES T35, FRX
T, CO773I)—ILBTAHRERD
ftsHBIZFOMEEC DWW THRET %, CX
WERELEFISHEARBLANTRRYT
ZHIMATIE., MRNEEF HAREREFTT
FAEsh3, SERERET CRASER
b LA DS OHEOEED -8 ICFtsHA
ETH5, FsHY R8T 3 EMREROE
BRIV LESBAROWVW2POR
E(ET B, FisHRIBERORELBE (2
IR ADI ) —IChETHD,
B3 : ftsH:spcERKRER I THERN
T, BMEWTREBTELL,
[5 : ftsH:spcE BTNV A4S
EQE2AN ML, #IC2B, 43 BT 5,
B6 : ftsH:spctt Rtk L laFRR A HE L
(. TR RIETFspollEORRAR S h
Ty,
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A silent mutation in the fisH gene of Escherichia coli
that affects FtsH protein production and colicin tolerance

Abstract Among Escherichia coli tolZ mutants lolerant
to colicins E2, E3, and D, one, KHII0, had a high fre-
quency of J lysogenization, like the tol2/ mutant. but
unlike tof£21 KHII0 grew on nonfermentable carbon
sources. The o/2]0 gene of KHI10 was cloned and se-
quenced, and found to have a silent mutation in the fisH
gene, causing an alteration of 1 minor codon, CUA, for
Leu-5 to a suboptimal codon, CUC. In spite of the
ch;mge in & minor codon, the amount of the FisH pro-
len present in mutant cells was much less than that in
the parental strain. In vivo transcription of the olZ 10
gene wias not decreased relative to the wild-type fish
gene. Analysis of other silent mutations altering the
Leu-5 codon (CUA) to CUG or CUU {optimal and
subnp[!mzli codons, respectively) revealed that the de-
crease in concentration of FisH was seen only with the
CUC (talZ10) codon. Prediction of the mRNA scc-
ondary structure suggested that the change from A 1o C
extends the base pairing region longer by one base pair
at the root of the stem structure, thus sequestering the
Shine-Dalgarno sequence and decreasing the rate of the
translational initiation of FisH,

Key words Silent mutation - FtsH protein -
Translation initiation - Colicin tolerance
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Fig. 3 Relationship of the 1ofZf0 mutation to the predicted
secondary structure of the fTsff mRNA, The A to C alterition ciused
by the rofZ 10 mutation makes base puiring possible between the third
bise of the Leu-5 codon, C, und the first base of the 513 sequence, G,
The onginul and altered bases, the SD sequence, and the initistion
eodon for the fisH mRNA are shown in bofdface |
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Fig. 1 A Colicin E2 seositivity ol the el Z 10 mutant KHIIO (@) and

its parental strain KL228 (O), Cells were treated with colicin E2, and

surviving culls were counted. The colicin E2 concentration 15 expressed

in arbitrary units; one unit is defined as the concentration of a colicin

E2 solution diluted 10° % 2*"-fold. B Amount of FisH in cells of wild-

type KL228 and mutant KHO cells. Proteins from cells (0,15 0Dy

unit) were fractionated by SDS-PAGE with 6 M urea, and

immunablotung was done with anti-FisH antiserum. FisH gave two

bands, a5 reparted previously (Akivama el al, 1995), Lane 1, KL228;

kine 2, KHII0. © Efects of the rolZ i) mutation on the level of fis#

mRNA. A 10-pg portion of ol RNA wius used for Northern

blutling. Lane 1, KL228; lane 2, KHIIO

[(EE] XBROASHERD I S, 2 2 Ltk R T tolZZ R

D—2KH1 101 tolZ2 TERKFE A 77— OB E(LAEF LA
I3, tolZ2TE R Y | FRFBEOMBTES T 3 (Table 2),
KHNOMZER (tolZ10)id ftsHiHzFAO 5 FEDLeud v+ +—2
FACUARHTHTF+ v K CUCKEAS Y AL bERT
Hofe ¥4 F—F-OERILAPDHST. FsHERDE 1257
BN o PG (Fig. 1) ZERIAICHVTEE (MRNADR)
BIENED 270 MRNADZRIBED FHA 5. DAL SCA
DEAL AT LORTOEER & 1 BRER L(Fig.3). ¥+ 1>
SHNA - RIERBTI LGN COLDFsHOB MR
WL T2LNEEIOSNS,

Table 2 Phenotypes and muta-

tion sites ol ofZ mutants Strdin Phenotype® Cuodon chunge in the fisff gene
Tol NIc Ts Hit
KHLID - + + = CUA (Leu-3) = CUC (Lew)
WHIGD - + ¥ - GGU (Gly-218) —+ AGU (5er)
UMl = 5 = = CAU [His-418) = UAU (Tyn)®
Lm3il - e - - AAA (Lys-161) = AAAAAA (Lys insertion)
Un37 = = = - GGC (Gly432) = GG (=] hameshift)

*Tol, tolerance to-colicing E2, EJ. and D; Mle, growth on nonfermentable curbon sourees: Ts, tem-
perature-sensitive growth, HIl, high frequency of 4 lysosenization. +, wild-dype phenotype; -,

mutant phenotype

®rolZ 2] mutation as reporied by Qu et al. (19496)
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Activation of Human Neutrophil Procollagenase by
Nitrogen Dioxide and Peroxynitrite: A Novel Mechanism
for Procollagenase Activation Involving Nitric Oxide'
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The involvement of nitric oxide (NO) and its reactive  with use of authentic NO; gas as well. Constant flux
intermediates such as nitrogen dioxide (NO;) and per- infusion of ONOO™ into the procollagenase solution re-
oxynitrite (ONOO") in the activation of matrix metallo- sulted in sironger procollagenase activation than did
proteinase was investigated. The human neutrophil a bolus addition of ONOO™ to the reaction mixture,
procollagenase (matrix metalloproteinase-8) (M,, 85 However, NO showed only weak activating potential
kDa) was purified to homogeneity from human neutro- under the aercbic (ambient) condition; an NO concen-
phils by using column chromatography. After incuba- tration of more than 10 mM was needed for appreciable
tion of human neutrophil procollagenase with various activation of the procollagenase. Of considerable im-
nitrogen oxide-generating systems, collagenolytic ac- portance was the fact that NO participates in activa-
ﬁﬂt}' in each reaction B_YStEm was measured. In addi- tion of the neutrophjl coungenua th_rough its conver-
tion, neutrophil collagenase activity was determined gjon to NO; or ONOO~ in human neutrophils. These
by assessment of proteolysis of human a;-protease in-  results suggest that NO, and ONOO~ may be potent
hibitor. NO was formed by the propylamine NONOate, activators of human neutrophil procollagenase. o 1997
and NO; was generated by oxidation of NO with 2-(4-  academic Press
carboxyphenyl)-4,4,5,5-tetramethylimidazoline-1-oxyl Key Words: human neutrophil procollagenase; nitric
3-oxide (carboxy-PTIO). NO;, formed by NONOate and oxide; peroxynitrite; nitrogen dioxide; reactive nitro-
carboxy-PTIO, and the synthetic ONOO~ exhibited gen oxides.
strong activation of the procollagenase at 1-20 uM. Sig-
nificant activation of the procollagenase was observed

[Z&]
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PEE SRS NO iF, NO2 50w
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Serum concentrations of free ubiquitin and
multiubiquitin chains

z 2
Koy Taxapa,!” Hipekazu Nasu,* Nozomu Hisl* YuTaka Tsukapa,* TOSHIAKI SHIBASSAKL
Kivotaka Fujise,® Masaniro FupiMuro,” HrrosHt SawaDa,” HipeEyosa1 Yokosawa,” and
Kivosur OHKAWA'

Ubiquitin, which can conjugate with cellular proteins, is
classified into two forms: free ubiquitin and multiubi-
quitin chains. The latter is active as a signal for degra-
dation of the targeted proteins. We found both forms in
human serum and, using two immunoassays, quanti-
tated them in sera from healthy subjects and patients
with some diseases. Because of putative leakage of
erythrocyte ubiquitin, hemolytic serum and serum ob-
tained after long incubation (>1-2 h) of blood at room
temperature were excluded. Serum concentrations of
multiubiquitin chains and free ubiquitin were substan-
tially higher in rheumatoid arthritis and hemodialysis
patients, respectively, than healthy subjects. Addition-
ally, in acute viral hepatitis, serum multiubiguitin chain
concentrations were increased in the acute phase, de-
creased in the recovery phase, and correlated with ala-
nine and aspartate aminotransferase activities (r = 0.676
and 0.610, P <0.0001 and <0.001, respectively). There-
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Fig. 2. Superdex 200 gel-filtration of human serum.

Lipoproteinfree human serum was fractionated by gelfiltration on Superdex
200, The concentrations of free ublguitin {Free Ub, O) and multiubiguitin chains
{Multl-Ub chain, @; # in terms of MUCRP1) in each fraction were estimated by the
RiA and the ELISA, respectively, and absorbance at 280 nm of the eluate {—)
was monitored, The jocation of eluted monoubiguitin in the separate experiment

P i with the same column Is indicated as MonoUb (----).
fore, serum ubiquitin may have prognostic value.

Table 3. Posltive rates of free ublgultin, multiublgultin ehalns, and laboratory tests, and correlation between each ublguitin
and the test data, In sera from patients with acute viral hepatitis.

% positivo®® Referance upper lmit® rwith multiublquitin chains® rwith free ublquitin®
Multiubiquitin chains, ug/L 77,63 5,78, 6.96 0.464++
Free ubiguitin, pg/L 90, 20 60.3, 175 0.464*%*
AST, U/L 100 a3 0.610%** 0.209
ALT, U/L 100 35 0675 *s» 0.126
LDH, U/L 81 235 0.587%+ 0.159
ChE, U/L 17 700 =0.207 ~0.214
ALP, U/L 57 300 —-0.156 -0.246
LAP, U/L 80 80 0.312 0.280
¥GTP, U/L 71 65 M, 2TF 0,175 =0.158
CRP, mg/L 55 3 0.075 0.431*
DB, mg/L a7 3 0.151 0.286

® Ratlo of serum specimens that gave higher estimates than reference upper limit to the total for 30 serum samples from the patients,
b For lwire# valugs, the first value I8 eainpared with the mean £ 25D upper limit value calculated in contrad group 1, the second with thal calculated In contral growp 2.
¢ Correlation coeflicient calculated from all 30 serum samples from the patients. *, P < 0.05; **, P < 0.01; ***, P < 0.001; ****, P < 0.0001.

(] EENOZEFF TR & = L FEHEBIC KM Eh, BEREAGBOTFre L
THET 3, £ MERPO2EXFF o BENHREHERRETLA T LOREVBEILHD
M, MEEhEarxF o oRIRAE TR, £2C, TER4PMBELL 2 BROA L/ Ty
A FZFAV, E MLFFOERER X F Lo b AFa bR FUoHOERERAT, SRR
PEAWEST, BXOWBERORMEINE L FREBROKE, £ MFEPICIEEN 2 X
Fv (BICE/aEFFY) vl FabrFF o EBPFEEL, FOERICEAERVBHATE S
T LM AR, EL, B LR conEoRicERER (1 - 2 RREUE) 2EL
F BBl TR, FRMMERD B OBEHER = £ F o ORHAED, MESSIMTTE LHTEhi,
HFEOFRBICE LBEFLERPORYRF o 2ERLEE ZA, VU FREBGRBEO MK
TAF 2 X F oG EAET BE O IFEHEY o o F o OFBREIIREAL D LEEETL
fro Et, BEYANAEFROBELEFOAF T HBER, FIRICHEVETL,
JFiifa s~ —b— ALT BL O AST ML E0MEAR LR, ThODRNML, fifaexF
VOERITHEBOTFEHMEICESLOFEMNS 5,
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Downregulation of Calpastatin in Rat Heart after Brief Ischemia and
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The activities of calpain and its endogenous inhibitor, calpastatin, were measured in the

soluble fraction of perfused rat heart after ischemia for 5-20 min and reperfusion for up to

30 min. The method for m-calpain measurement was modified: washing of the DEAE-

cellulose column with 0.18 M NaCl instead of 0.15 M NaCl increased the m-calpain activity

12.6-fold. Ischemia for 20 min followed by reperfusion for 30 min did not affect the m-

calpain activity but decreased the calpastatin activity, m-Calpain was enriched in the
nucleus-myofibril fraction but was not further translocated on ischemia-reperfusion. p-

Calpain was below the limit of detection on immunoblotting or casein zymography, but its

mRNA was substantially expressed, as detected on Northern blotting. Casein zymography

also revealed a novel Ca™' -dependent protease without the typical characteristics of g- or

nm-calpain. The immunoblotting of myocardial fractions showed thal ealpastatin was

proteolyzed on ischemia-reperfusion. The calpastatin proteolysis was suppressed by a [
calpain inhibitor, Ac-Leu-Leu-norleucinal. Calpastatin may sequester calpain from its

substrales in the normal myocardium, but may be proteolyzed by ealpain in the presence |
of an unidentified activator in the early phase of calpain activation during ischemia-reper- |
fusion, resulting in the proteolysis of calpastatin and then other calpain substrates.

Key words: calpain, calpastatin, ischemia, myocardium, reperfusion.
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Fig. 9. Distribution of calpastatin in rat heart subcellular
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Fig. 7. Calpastatin activity of the rat heart after ischemia or
ischemia-reperfusion. Reperfusion for 30 min (120R30) but not for
3 min ([20R3) after ischemia for 20 min decreased the calpastatin
activity, as compared with in the control (* p =< 0.05), in the 100,000 x
¢ supernatant (mean-+SE, n=3), as measured against m-calpain.
Ischemia for 20 min {(120) did not affect the activity.

fractions before and after ischemia-reperfusion. Calpastatin
immunoreactivities in the 1,000 % g pellet (P1), 100,000= g pellet
(P2}, and 100,000 % y supernalant (S) fractions were reduced after
ischemia (20 min)-reperfusion (30 min) (R), compared with in the
control heart (C) (* p< 0.05), ns shown in a represeniative immuno.
blot with an anti-calpastatin antibody (Panel A}, and on its quantifica-
tion {Panel B; mean+ 8E, n=23). The same amount of protein was
applied for each fraction.
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Activation of Human Matrix Metalloproteinases by Various

Bacterial Proteinases®
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From the Departments of tMicrobiology, §Internal Medicine I, and WBiochemistry II, Kumamoto University
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Matrix metalloproteinases (MMPs) are zine-contain-
ing proteinases that participate in tissue remodeling
under physiological and pathoelogical conditions. To test
the involvement of bacterial proteinases in tissue injury
during bacterial infeetions, we investigated the activa-
tion potential of various bacterial proteinases against
precursors of MMPs (proMMPs) purified from human
neutrophils (proMMP-8 and -9) and from human fibro-
sarcoma cells (proMMP-1). Each proMMP was subjected
to treatment with a series of bacterial proteinases at
molar ratios of 0.01-0.1 (bacterial proteinase to
proMMP), and activities of MMPs generated were deter-
mined. Among six different bacterial proieinases, ther-
molysin family enzymes (family M4) such as Pseudomo-
nas aeruginosa elastase, Vibrio cholerae proteinase, and
thermolysin strongly activated all three proMMPs via
limited proteolysis to generate active forms of the
MMPs. N-terminal sequence analysis of the active MMPs
revealed that cleavage oceurred at the Val**-Leu® and
Thr?"-Phe® bonds of proMMP-1 and proMMP-9, respec-
tively, which are located near the N terminus of the
catalytic domain of MMPs. In contrast, Serratia 56-kDa
proteinase and Pseudomonas alkaline proteinase, both
of which are classified as members of the serralysin
subfamily of zinc metalloproteinases (family M10), and

Serratia 73-kDa thiol proteinase did not evidence pro-

teolytic processing or activation of proMMP-1, -8, and -9
under these experimental conditions. These results in-
dicate that bacterial proteinases may play an important
role in tissue destruction and disintegration of extracel-
lular matrix at the site of infections,
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Fic. 2. Generation of collagenolytic activity of proMMP-8 de-
termined fluorometrically by using FITC-labeled type I collagen
after treatment with PCMB, trypsin, or various bacterial pro-
teinases. ProMMP-8 (6 um) was treated with PCMB (1 ma), trypsin
(200 nm), or a bacterial proteinase (200 nM) in PBS (pH 7.4) at 35 °C for
60 min. The reaction mixture containing FITC-labeled collagen (10 ug)
was then incubated at 35°C for 120 min. Ethanol-soluble collagen
fragments generated in the reaction were quantified fluorometrically.
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Fio. & Schematic drawings of the location of cleavage sites of proMMF-1 and -8 by varlous proteinases, APMA, and PCMB. Data
for Psesdomanas elastase (FE), Vibria proteinase (VIC), and thermolysin (TH) wore obtained during thia expariment, and data for PCMBE, Lrypsin,
and stromelysin, as indicated by ®, =%, *=*, and ***, were from Hefa. 6, 31, 33, and 39, respectively.
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Fission yeast WD-repeat protein Popl
regulates genome ploidy through
ubiquitin—proteasome-mediated
degradation of the CDK inhibitor Rum1l
and the S-phase initiator Cdcl18

Kin-ichiro Kominami and Takashi Toda’

Laboratory of Cell Regulation, Impenal Cancer Research Fund (ICRF], London WC2A 3PX, UK

In fission yeast, maintenance of genome ploidy is controlled by at least two mechanisms. One operates
through the Cdc2/Cdc13 kinase, which also involves the CDK inhibitor Rum1, and the other through the
S-phase regulator Cdcl8. By screening for sterile mutants that show increased ploidy, we have identified a
new gene, popl”, in mutants that become polyploid. The popl mutation shows a synthetic lethal interaction
with the temperature-sensitive ¢dc2 or ¢dcl3 mutation. In a popl mutant Rum1 and Cdcl8 proteins become
accumulated to high levels. The high ploidy phenotype in the popI mutant is dependent on the presence of
the rumi” gene, whereas the accumulation of Cdcl8 is independent of Ruml. The predicted sequence of the
Popl protein indicates that it belongs to a WD-repeat family with highest homology to budding yeast Cdcd,
which participates in the ubiguitin-dependent pathway. Consistent with this notion, in a mutant of the 268
proteasome, higher molecular weight forms of Rum1 and Cdel8 are accumulated corresponding to
polyubiquitination of these proteins. In the pop! mutant, however, no ubiquitinated forms of these proteins
are detected, Finally we show that Popl binds Cdel8 in vivo. We propose that Popl functions as a recognition
factor for Rum1 and Cdc18, which are subsequently ubiquitinated and targeted to the 26S proteasome for

degradation.
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i Figure 7. Degradarion of Ruml and Cdel8 through the 268
. proteasome and ubiguitination of Ruml and Cdel8. (4] Wild
& cilod sl type (lanes 1-4) or mis3-1 [lanes 5-8) cells grown at 26°C were
5 shifted 1o 35.5°C. Aliquots were taken at 0 hr {lanes 1.5), 2 hr
{lanes 2.6], 4 hr {lanes 3.7), 6 hr Hlanes 4.8), and immunoblocting
4135 was pertormed. (B Extracts were prepared (Materials and Meth-
Ruml-HA= ods) from mis3-1 (lanes 2.3.5.6) or popl [lanes 1.4) containing

pREP4I-rumI -HA/6His, which was grown in the absence of
thiamine for 24 hr ar 26°C and then shifted wo 35.5°C for 4 hr
immunoblotrting was performed either with anti-HA antibady
ilanes 1-3] or with anti-ubiquitin antibody (lanes 4-6). Overlap.
ping bands between these two blots were emphasized with hori-
zontal lines. Note that an abundant 38-kD nonubiguitinated
form [Rumil-HA! was not detecred with anui-ubiquitin angi-
hody. |@) A band that s present in both mes3-1 and popl, This
hand may be nonspecilic because it 15 not detected with anti-

ubigquitin antihody.




