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2. Calpain 97EBE L3 (CALPAINS: Their Role in Pathology

and New Therapeutic Opportunities)

HE:19974E4H138 () ~ 158 K A FURX, v 7 X7+ —F,
Ay P AT = FK¥, B3 A 23 5 [ BE 4 (X Catherine Crawford 1
(Oxford Univ., U.K.), Anna Turner{fi+:(Oxford Univ., U.K.), €7 7 &0 »#:MDonna
Bozycko-Coyne {# 1 (Cephalon, Inc., U.S.A.), K ¢F, Jackie Hunter{# }:(Smith Kline
Beecham Pharmaceuticals, U.K.) &4 —# A4 ¥ — L UTHESNI, v 7 AT +—

Fid, By Fumol~100km, BHETIRHEDS & - O EZ AITH 3 Hh 11 EH
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Margaret Hall &Magdalen College) Dlj i &4 T1543 { SWLDFRIZ dH 5 FhaHZE
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tzo HAN SOBMBFIZIL LD, US.A 294, UK 2450130 Eh 512,
KEOSHIN2OM T, 268 & HBASIZHME IO BERL21IE, KRR Y — GHE32E
PREREINI, W, HE. WEZE, HERO3ORZEELHTED. A
Y\ FWRAZ F AT DT O BKENFE R EeL 2,
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#. C. Crawford{§ 1 £D. Gollf+(Univ. of Arizona, U.S.A)D MR Iz L D, S. Meyer
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T ORA TR Uico MU HBUCRESN TS (HEMEmICHE - ThHic !:
CALBIOCHEM##: Calpain II, Rat, Recombinant, High Purity, Cat No. 208718, 250 »z g 105
A2 F) A 1 Eleel§i4(3 5 » b Om-calpainA/hH 7 2=y b, KERBL21(DE3)
BEMWT20~30CTRAL T, WlT 2 Likh L. 4 541 /o recombinant
m-calpainl¥, nativeDFFHE L IFFEDOSUHNARy 7 THALZ EAHELL, LHL
HHG, #Hob p-calpaini, 5 F LUV RNEE->THED. REOEIMI AN
HHDOME LT, BAAICEKL b p-calpaink KGR TR S &, EHEEH5
&I LTR D, Ca2+ZVEd M8 T & It HiSHEIME £kl ERBHIC
B4 2031k, BRMBFERRZIBITLTLE >/ RiED. KERTRAT
FHEENCI LAl LRBEWOT, HiEHEZIE100% &0 ) HOT— 7 TR T
HbHo —H. E Canalolifli tD 7N —T b3F 2 07 4 VA EKEH QWL %> T
E b p-calpainZ R U, WD/ A —F ALK U, EORKEREKRENT &2,

INF 2 O 4 VAD I, 1FT5E A IInativeDEERZ—H L T2 KEERO X
TSI N TV, BIAIE. Km(Ca2+){d, nativeT (360 oM, Bl fl TIL67
MIEDIZH L. KIBRTIZ200 uMTH - 700 B SOEEIR. ERMRTIE
0% EREDIZH L. KIBRTIXHT0%TH »7co Th 6OHKE T, KEE TRE
SHIANSA F, nativeld $OIZHARTRIP L RIRHEDEHDSH 5D AN
BN ExPTE->T D, E72, S Meyerf§ih {3, BRI RHAREMTE b
p-calpain /N 7 azy bERBRL. KT 2=y bOAT LIEEERFS I E%R
U7co 72720, HeiftiInativeD#40% TH - 720 AN A L DIEHELBEIZ OWT
REXFRORETH . EEICn vivoTED LI LFEHMAIEZ > THWHD 0%
WifT 57200 (HHBOBHIMARDE > TWAHEHOKRITHIHT) . B
HikmnfFiehsEATHS, £DO—2>0OafEMEE LT, J. Anaglit§{ (Henry
Ford Health Science Center, U.S.A.)%E. Carafoli ffi-t- 52 & > THREIN TV,

HIV protease’s ECREAACIG 47z, Wi w 5 Internally quenched fluorescent substrate

LD bOTH B, FEEE, TBEORTFF (CIHBHLELZOT, £707
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THHOEA LA 2T TE Y . O ANHEZINTH L) WIZHDHH
HEIL K> THFATIZRNF— T VAT 7—MEET, A4FFHIEDEIZH L,
L LRSS, RTF FRUMiah, FREESTEL LS LI RET S
. 7o7rT7—EORRNMOERNEER LTS 5D THS, #HoIE. Ih
EH WAL AEHT BN, AL 7 5 B D ORFIOEO>DEHRINTED,
TN DICHE LN B EERLTIRVED, TbE I VIERTFF
DALY %@ T 5 &) DIZFHFF DT, 4—2080d-7. LML, Zhdd
& CMHE MIRAIC Z OFEAE ANT, AN/ S ZEE L TOS BT 2l
MEABZ EBAGEIZIE B0 LREL,

e M & Aol S A 2 DRRIZDNWT I, FRITBER AT 3o 2 DIE
NTEMEHOMESS LSO R THERICHEINTED, 4ALIAX DT 51
EZL DD "ZAFAR" FRETH 627 BEAEDT IN—TH FEEBERKE
FREMETOEEEENANTERIZINTNSE 7+ R DAL 2L T
Ul e32i 3127 5 7 A » hONKEGg I3 5 HEEERLT. ZO7 + FY D5
A $EH- LTW /2, B. Simanf§i+:(Cephalon Inc., U.S.A.), K. Saatman{# +-(Univ. of
Pennsylvania, U.S.A.), B. Bahri#i+:(Cortex Pharmaceuticals Inc., U.S.A.), K. Wangf#i+-
(Parke-Davis Pharmaceutical Research, Warner-Lambert Co., U.S.A.), N. Banik f-f-(Med.
Univ. of South Carolina, U.S.A.), K. Lee{#}:(Univ. Virginia, U.S.A.), J. Hunterfi £:75
EDR ISP TR I B B A A VIHBERIOHRERLTEY, EhdHES
FE (74 FY OGN XN TUL A, FTHK. Satmani§t:id, 3
OFEVELNWEBIZ UTike £T v OREN XS HikE BT L TOICOPHIR
MTH-7

HRA v EESZ — 22T id, James C. Powers# #8(Georgia Inst. of Technology,
U.S. A )h¢Review ififi 2 17U v T O 4K U 72 B Otransition-state inhibitors D & 4121,
ED L S p-, m-calpainiZ%h At B AR Uic, HICIE & 13RI LR
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REFObDHH D, ¢~ mcalpaind BEFESHIT RN OISR S iz flic, J.
Mallamof#{-(Cephalon Inc., U.S.A.)K. Wangffi-t- &, €1 ENHPA 7 L 7o bl FAl5
FIZDWTHRE Lic, B HEBRFZOHIEMIGE LI, BlAcoreeff > /o7 — 7 23S
Mo, HIWRZAYF » EHNRA v EOMBELEABRFICOWTMIE U, A 3X
7 F v amIclT ek A . O TR —EoAs T, Biitogkide
BATHrkzE L. ERLERITDN

IR DHER T 5. G. Vibova (Univ. College London, UK.) |, HO%H
I (& Southern &, Northern §, Western $ Eastern b H TZ MW EEF L Th o, HAD
biology & 77 JL/3A Y OBERIZONT, @i bbb odTBE L LAORTORS
Nz, F7z. R. Nixonfi+ (Harvard Med. School, U.S. A, TIL YN < —¥5 &R
WA WA Y F % EOBBICONWTRE L, TN 7 —HOBEDRH
Tldm-calpain D /AT bO— L OMFICHMLTHB I &R EEZRLL, N
Kosower{§ 1:(Tel-Aviv Univ., Israel) {3, i3 fildOmE 70 & i< Mta o B4
EANNA VAT H Y, AR FTF U THZ oA EEFELIC,

P9I DINTIE, 42 D7 IV —TDthiz, N. Forsberg{§-:(Oregon State Univ.,
U.S.A.)H8 % (alternative splicing prductisH D L v ZIC4ERIIZFHEH L TLB T L4545
# L. L Richard{ff-t(Genéthon, France)l2 [ #i %I & R k0 7 4 —fE2ARID BE 1R,
SN HpAMDEREMT L TREL T, £EEKE, A1 O Tili RHEE5E
IR LUTWVEWE 5 EWVHRUTH -1, HiMlaa{b &p9 s DR EFHEET S
133772 - 7o Cottinfi§ {:(ISTAB-INRA, France)/ 8 GLZ BT XL L - 7c OB EETH »
Iea

RRAY—THEAMICHZD W OREEFEN A ENS Lin-ih 6 &0 iEbdH
%), Ms. 8. Sokol (MRC, U.K)Z L BB DAL vhED Y, Tra-31IC 2 T T
HB, FEFITEI D SHEBREED TN EWIRKRUTRSD - 7ht, WFLBDTra-3
FEQZBAEINTNEDOT, SEARESURESMFTE L0 THAI . £,
K. Wangt§f -+ D7 )V— 73, 7 % p-calpainKY 7a= v DIV L A L OfEE
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FEEm AT L7c AR ERE U, # oA R L/-PDIS0606 &5 Ca2+-455 R A A >
WCHEAERT A LW HERTEEAGLAET. 21ARBETHEITL, TOBRF
A A VIVIZIZBEMICS DOE-F/ » RHEDFET 5 2 & &, PDLS0606(L5 — &5
“HHOMBIEAS LTSI EEHoMI LTV,

KB THRIC, RIEC DCalpain 97D “MEMML LD & 2R TEEL MR
Lichh, BREUEVSEANLTHREED HICRESTE M7, MARIKHREIE
Windows 97TDWMYN— 2 3 AN S A RIS h 2 oHRFS LI vii s 8-
Tb, BEESMIOMNII/NY 77T v THidH > THISHTHEB L icmeetingTH - 7o &
DT, YRENWZIIYRT, [LHOHNE LD, 2FELT, &L
NEAEED [ HEHAKNE L, FEy 7R - T BRI SR L ohic, KENL
SOIRIES PEy 7 AZFHETE S LXSITH A O FEhistimulate x5 Z &
IIE5DTIERE. BFFEZ EEER I, (BT #2 : WARGHEDD)

3. "Biology of Proteolysis" Cold Spring Harbor Laboratory
MeetingiZ 20 LT : MIlaHE. ML S
4H23HM%2THZET. New YorkDZE#+®D Cold Spring Harborfiff 72 AT i 51

T. #H—[]"Biology of Proteolysis" meeting 5P 4172, FEHIXFLICH BN T 82
D SNIZO T, EHOFMFEH (ISR, #E) O IR D Tk
TH#A THE Licl, Z O D meetinglCold Spring Harbor meeting & U T {24 [@]A3
MHTTHS, Thids D bES T, TEORPEWERSHFICBT 5 & A5HOD
HEHEDRWTH A , Meeting Tld"Signal transduction”, "Gene regulation and DNA
replication”, "Development”, "Neoplasia and cell transformation”, "Cell cycle", "Quality
control", "Host-pathogen interaction and antigen presentation”, "Cell death" D JEU >y b E v
ZIZ20WT, NERE, € LTRRY —RENTOIh /., PEY 70 OHEINS
& 91T\ MeetingldZBMEIZEH A, T, BEAHOEBROMRELFELZ 122 &0
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5, NADENWDDTH-7, £72. 26 HOFRITIZET J &M A Y OEEH
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TR =WAA T 4 ¥ aDT 4 F—r3—FT 4 —ilL->Ts BEALE—ZIZEL
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HOERR) THo7o, ZOmeeting(T4% BRI LLITHD (KL 2 F8&) |
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% 3" "signal transduction” Cl, NF-xB, IKBIZ DT D 3 DOWREN &N
Shtc, COEERFEZ2DA e EY—RBRIE. AESEICR(EDS DT,
K I DEA TOWAD, £0 7oty Y 7o F T/ —L0MELTE
D, Fo, TN TERGETIIE S MESRICEDL L) 2= 71 ah o bR
RAHEH TS, NFkBIZp5 0 £p6 5 DATFOF A <w—ELTHL A, p5 0 Il
BiEOpl 0 562 EFF o/ FurTY—LRTTotRENS, £/NFKBI
KBOFS AT DMEICHR SN 2205 DS ORBIC XD . 2EFF L /T
a7 7 Y —AhFKAEN UIIKBOSRIZ LD iEHE(LE 15, Maniatis (/>—s3— FX)
it KBOSMRICHERL KBFF—EERMEL TS, ZDT 0 0 kdOEAHEEEIE
kBD32L36F/FHDEY %Y VELEL, 21 &22FHDY VR EFTF
AMezh, RN T 7Y — Ak D MBMEEXI NS, FBRENLC &I,
KB¥F+— ¥l EFF b EMAPK/ERKFF —¥ (MEKK)IZ & h £ Fhibhinic
EE ka5, £/ TOAEFF MUK AKBFF—FOFEMHAIZIR T 0T TV —
LIIBERL L, BHERBRICEWTEPL 0 506p5 0D T oty v 7 HRD
LI EERDTTHEY. ZOGTBMORHORBRTLLDOTREVNETFREN
%o Coux (/N—s3—FK) i2pl 05@p5 0~ADF 0ty ¥ v 74 HH T HHeLadl
faDH HHHE Din viro R IZDWTHEE Uiz, R L/EL B2, B3O EFF VB O
FE26STuTTY—LDATTonEy vy r7idinE, E2& U TIXE2-25K,
UBCHS(UBCH)D DA%, E3 &L TIERMDS 0kdDEADES NIz, BBOHA
ZIELART ™ Y Freticulocyte T SN TR SRS, Fho, SORIKBNT
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k. T AN IEFRF /T TT7 V- LETHDPOIIGMEIND, T/,
DUB-1£DUB-2DAhIZ $DUBEE FIIFE L. £h old<™ ROH 7 REARDKE
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EFF AMLD Y 7 F IV E18 B AlHEPEAYEL v Hochstrasserfff D Johnson (277 TK) (X
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alphafifd TEEH TNHIMTHEEL . AREIEH, 2 {5k Da/alphafiifid T % EH
23499, a/alphafiiiffd Tal Lalpha2 |35/ THZ Stk BEVOAE T E<
A7 LAk, HENTH6 Ly,

"Gene regulation and DNA replication" T, KIG#OATPIKFENE T 077 —EClp 7
07 7 =¥ W TOfRE %L /oo Flanaganid 7 077 — BG4 FF D ClpPD 4%
st IEMEHT I2 DU T Baker (MIT) ECpXAY T 7 — UMu® b7 »» ZRE— Z-DNA
WEAREREL, DNABB I X85 A H =X L2 D0 THEL 72, Gottesman

(NIH) {$ClpXPD3ROIEE Th HRpoS (FIEFFR Y 7 <l T-) OFEEH
WD WTai~ Tz, BREICE V) 5 RpoSD M N 7853 1T I ERssBAY 438 T, RssBIC
& 5 RpoSDEARN T DRI S L THhH 6 L,

"Neoplasia and cell transformation" Tl # 77 VB, = b w72 A0Sl oT
T—EEZDA Y EES— (TIMPs) « 73R/ —5 yOFAADEFHIZTONT
DFEEAFE T, Sloane (VA ¥ AT — bR) BELIHED ATTF ¥ /BORED
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ETNHRTOT M) w7 AAFZ 07077 —¥ ETIMPORELD 7 Ot A~DREH
X, BAPII/ SE O—< o A VAD I — RT3 RMBEMB6IC L 5p53D
FF AMAREUOFBILADIEFF ) H—V¥E3TH S, EGAPOIEH M TORA
iz - TOHED - 7ch, Howleylf OKumar (#>—73— FK) (X §ERETwo hybrid
EEH - T BOICHRAF LIS WA ThH 2HHR23A (BERFORAD23DE FDFER—
7) %@ TRE LT, Jones (/»—s3¥— FK) &Bagehi (11U /A K) 33—
<7 A VA HPV16DFE & HETHE MHE iz T EYpRBOL EHFE FEE 5D L
IMEERIT >0 TOEHITIXEION IV RF VIVKREOZine7 4 »H—EF— TH
HET, MRE26STO0 7TV —LENTELITH S, ETRT T/ VA IVAD
FHEEHEIADRRIZpRBIZKES L TZ OB & AHE T 3501 T < . BiMEHICpRBD
GRERET D L > THHLIZHE L TNAZ L&Y,

"Cell cycle"®® w ¥ 3 »Tid. &9 Ruderman (/1 —/3— FK) 2k ->T. #ilfd
oL EL-DTENh, £OHT, 2EFF2 / ToFr 7V — LRI LL0HE
OEZEPENEHE N, MBIOFIEIZE VLTI, APCE/EY A 7o/ — L LT
N5AEFF URBOBIERF ) F—ENEEEED TS, ThitGyMiD
AN I A 7 ) Y BOSMRE S 74 V%N UM R I B B L E 8
T, TOHBRORTHOREE - T3 EBbN D, GISHIZE T HGIY 1 7
NUEZDAYEES—DAEFRF 2/ FOF TV —LRICEDIAENEETHS
CEWH oML > TEIH, TOMRICHEL L EFF L EBOBEEIIELE B
TMBOb O EIERIT S, Rudermaniz ¥4 7 ) VBOSRICMET 5 B2
(E2-C/UbcH10) {ZDWWTH4 L. Brandeis (ICRF, U.K) 2B, ¥4 2V
YBOAMEDEESMBI O THOGU/GUHIZHE T bt & L2 WmELic, 47
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D, A 71 VEEP2TKipl 2 » TClurman (7 Ly F/xw F 2 VP IC&-T
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REFET DD LT (9 540ugmg 7 X 78) A7 7 VER—HD=2—
AT NS 1T TH D BERBIFFIZYIIN (W2ngmg 7 237 H) .
EZ A, IR OREEICHE - THREMMICEMT 2 UICH I 707 TiZkWh
ThT 7Y VEDOFEBDIEWICHAT S Z oItz (6,810) . Z DR,
AT TV VEIHIER 707 )V 7H 30 ERIEHET A bt A Mlidi3EA &R
HoHIE, ULhbEKSHD Z L2, 77 VERRIEHES 702 7T
AL LTHRILZNE, COZ LR ATV VENRIGHE 707 ) T TR
KHIKHTH 2MENEIE D /S — b A Y MCESRINTWAZ EAEKRLTED,
KIS 2 a7 07 OBEICEWTHT 7V VEREELRRHZRLTNE I L
AL TS,

Fy MEED 2L TREFER 7 07 TR, AREL SN filaR i it
DFEBREN SHM3 5 &, LMD L UARIEHEI 707 ) TIZEL, 20
fed, AT TV VERHIERE S 7 o7 TICBWTEILER Y T T R42kDad i
—Ny FELTHRIHZNS, Z042kDads ik, BB A1T- T FROZEAL
BFEDoNT. SSRATT Y VEO T uis ORTF F LR LI o451
DA% Bl BUR EERE LI WS &6, RRBIBERTH B EIZBEWLIIL,
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PYA MIRIREEA ERBD SNV, FIE R 2 — 0 2 ICERBRIEER L LT
R VROFENR SN D, —H, A7 7Y DdWvgho gm0
THRBMMHRE U THBRNEREY) V) —LIlFET S, ZOXII ATTY
VERF MR RICE OT b MEOEBIC L ) RBRENIERICRITI-TED . &
37 87 TIZEOTHROE IStk THRBMEE LTI Y FY —LAIKE
HREFBRL T 5D B8NS,
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DA TIBERICER L, — 83T = A AEE L D 7 0B+ O & £ THHLHIZ5W
N5, BROMOAT Ty VEER <y ) — AR OMHMEEEL TR, F=
A R 4 BBICIZ T OKEMHIMEH B BUMINA T o NEEPIERT 2, &
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Fig.1 Possible functions of cathepsin E in the activated microglia.
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AEM) V—FEb2EY v TuFT—F (ZXT75—¥) THhbELEZ N5,
% DB DII5TFht 28~30KDa DA ) N7 F FRICHEA S Ui % & 505,
GrA72F R T6 461D Cys TV AT 4 PGS UIcREF A v —HEX L->TWE &
ZZ ohiTha (3),

Gr.A OEBMEEHIBWELICHSHTIRIEVD, PV TV BRI TS5 —F
(tryptase) iEHEEFFD, —4, GrBld®) v« FoFrT7—¥LLTEHTS LKL
Asp BHTHFSLE AR U (Asp-ase) | Ala-Ala-Asp & & D& AEH & Mk 3% L.
chloromethyl ketone FHA TR EN 5, D Gr.B OXEFRMITT A b—2 i
Wb 5 ENREINTODHBAN Y XTA 2« TOoT7TT7—ETHD caspase iZHLL
THEY, Bebd 5 L2 CTL IC X A EAMRO 7R b— o AFEITHEBRZ Gr.B )Y
M54 5 LRI TH 5,

3. YU VERIC K AMEBE~D S S YA LOMY

Henkart & (3, FRAVMHAED DNA W {b4 5 2B 9+ 7 — Ml OE DS Gr.A
OFEEE—HF 52 EPBETFHAKRBRIZL D, GrA PHEOFRMIEO DNA
A5 SR LAIRINICEET HENEEEI T 7 77— FTHD EERLE
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@ EZBW, V=07 —=FF 4 AT L DIER LT Gr.A Rii< 7 Ad12kD CTL
Tid. DNAMrALFEEEED D o, hoMBEFEHICbRENED sl
CEDHEEENIC (5)e CORRIZ GrALINDT 0T T —ENE DORGEERE LT
WA AJREHEA B E T 5 D TIZAI LAY, DNA Wi LSiEEIc DWW T, T T
NTHELICGCLBD/ v 777 FERTREFINHEINZZ L6, GrANE
BRI T2 7 5 —FEUTHEEL TS LIEEZICT W, GrA [iddilast< b Y v
7 R%EGHET BIEME. 75 R 3 LiEtEE, BAIROMMIENE/LL EOFEEN M S0
TWaH, GrARMPDT F by Ev NIZE > THPMIKIETHZ M5
(@), GrAFh SR Eb LERNMROBIEDBEM ShE VNI LI A
TEAT 3 EEEZIT W,

BT, Gr.A Rifi= 7 243 ectromelia JRERIZ Y 1 W A A PR T ELNWZ L3
aht (6), MHIRHRD LS 12, Gr.A K= A T2 7 SERHEIRISBERZ ™7 1
WA (LCMV) (233 2 REIGEL ETHIER T X EOZENRD Sl
SHAAHNE), LCMV ERIG Y ks HYEY 4 W ZATH 5 cctromelia Tid € OHERRIC
Gr.A DD R ZH > THNBZ LN SN ETL 572, GrAILEBI DT 1 IVR
OHEER ORI A C DM SN, T 4 R E VD ToF7—EoHH L
BRAEDNH SNTTE D AT REMED B ) BBREE L,

Greenberg D 7" )V—71&, 7w b NK fiffad & DNA i (Lif8iE D H % K+
HRFE L, TR 7R GrB ERUVHRMDSH B2 70T T —ETH-7l &h o,
GrBPED7 7 I —D7 077 —EH0 1272 DNA MR (LFSE - Th 5 alfEd
M Utc, EEE, GLBDYU— V¥ —4F 4 »7Hii&h, Gr.B Rit<wo XH#ED
CTLO IS MAETEIL Gr.B OF M TENIWLOIZH L, DNA Ml {Lid Gr.B K
HCIL TRFLOENSELCSZ EMRINA (7). F/oo GrB R CIL I LD
FEINEIRBRTR 7 oeF VEBEREOTR b= 20K TH 5 IEBE(LE
o T ot CNOEDRERIZE D GrB P CTL |2k » THIEEZ 2 51
Mg 7 & b— 2 ZICHHEDEFTH A H LfEwShic (),
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4. 77 WA LITEDE TR b— 2 AFE DL T

Gr.B 2% RIS A D A N D8RS, PEICK > TA U ZMRBEO A28 L
THEIUEDLNSDDEFEREEZL SN TEA, L L, EEIZIZHIEA Gr.B Hif
THHT 5 AR (B o ZW#ET) MRREZE TGrBAAAL I 0%
H£XNTWAS (8,9), Mifla% XS P TUET 5 & GrB BMICEFTBITLTR b—
YADEEEND (8,9, FhHOWETIE, Gr.B MK O LT 7 —I1l#EE
L. £IC PEAUEES B SHIFEAIC GrB B BITUTT A b— Y RICHE S Z & H5R
FhTW5 (10), WFhoBa& s, PTMtMEEZES X0 EVRETHST
HHIENEHSN S, o, BEOBRE TR, PPORDLDIZT 1 VABETH
Gr.B OMIENBITIRI 52 &0 6, PIICE > TGLB R EDIT T = 7 ¥ —5F1%
PRI NIZ X DA TN B8 & 4 L RN A Y O RS R O A BT S X
NS LD ILBO LD TH S AiEMEE LR L TH D BkAE5( £ (10),

Gr.B 2HE & LTHIN§ 56D TA b— v A7 077 —+ caspase-3
( CPP32/ Yama/Apopain) TH 5 ELLHTHE Sh T (11, 12), LA LEODE, it
1262 O caspase HIRLIN/ZX A, HIE. caspase-3 family (D caspase-7 ( Mch3,
ICE-LAP3, CMH-1 ) i b RWEETH 5 LG Zh T35 (10, 13, 14), filic b
caspase-10 ( Mch4 ), caspase-8 ( MACH, FLICE, Mch5 ) ¢, Gr.B TIRESEEN S = &

DREN TS (15), 412 caspase-8 | Fas (CD95) %> TNF-receptor OFIAFE > 7'+ )b
BEDF | ZEIRL 707 T—E L LTAISGATE D Gr.B £/ L/HIJFEN Fas
 TNF - X % Ml & B 0B =R O ietEE 2 o b,

Gr.B SMZICBITT A ENTHR b=V ABFBOBBEEHIZETHhE, THR M=
AP L7 Gr.B OREH &5 7 A7 HITHRE TRACKICRET S5 EEL
S B DS, caspase DA B THICHIEL Gr.B ORE L LD H LD ED M
SR AL Tkt it AL S AN AN

Gr.B {347 1 W AD Serpin TH 5 CmA [C L DILFEZINL I EHXRINTE
D (16), CrmA ZHEMMIfICFEB X ¥ 5 & CTL ([ kK A fifafEdifiES N 5 2 &0

-41-




HEN/ (A7), L L, CmA (F ICE OFE#HZECIFELS 52 L8 ED 6, CIL
WK&BTHR b=V XD CmA (2 X BEDRIE. GrBEFLIMRENILDD
& O Fiii® ICE ( caspase-1) 78 EDIEHEMA R EBEL oD

—H.\ GrAl3k®Y v FaFT7—ETH 0SS, P75 &b invitro T ICE
WEPE, 3785 ILL Bk D SR ILL 8 AU ) 3B H 5 Z ENmEIh T
W5 (18), L UEED L9 T, S OIEWESF S —fleic &L 32 B0Mko 78 b—
YADOFEMAEIHEZIZ
5. ¥bhic

75 WA LOPT, 40 &Z 5 Gr.B OAHF 7 —Hillaic X 2 ENHED 7 R
b= AFAFITLHADKHFTH S EEZEZ oNTDLD, DT F VA LOLEFELE
FEIZDWTIRIZ EA EM b - TUVEL, GrA [Z2WTIE, T ORERIGEHENE
WORESN TN EbdHDEC OPFEDEShiH, EOL)UHHMTH S
D7 4 W AERAEBRT DI D > TWBONAMTH %, SHOBIDHEN
Bo

=
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18. Irmler, M., etal. : J. Exp. Med. 181: 1917-1922, 1995.

(\ K ZEFEMPFETER)

5 CRKig a7 usr7—¥—NERIEIEPO

D1Y7 2= v | ArEX{& D C-K g Ul lr—
<FABZE>

e aNF—2RH U THOBIEEEKL, KOMHIC LS MHEIEAE &AL
LIRCIZH & o IoEAFRED G2 BB T 5 066 KON ZRIBUGHOIE, DI LT
D2 L IR 5 4 T H R AY30kDad, HIRPEDO &L 2ROEAHEONT oy A4 <v—T
N T S(1), BHETEED, MEHOORSEERGTY 71y bOIDTH
HDIEEED, LS - KISEH F TR TAKET, @lEORBLIEEITS
ETHB, JOBYTBIRICE, O o7 7—E2rEE5LTEY, £012HC
AN BDIE M EGIBAC- KTty 7T usrT7T—¥Thb, 0T 77—
COEENL, GREE%ODIEAEGBED S8-165LDT 2 ) B& D /55 C- KT
Kilnztkr L4562 £THD, ZOUMBRIDEEKIZEOTKIH (BER
'E) OBEEEEIM-7 5 XY — (AETOMuL ) L5 ELRITE > 7 —) ORI
AHRTHB, CREET oty v 7 TarT7—EOFEMIc L 5Kk HOBERHO
GFRRHIRIZH SO TRV, BERIC L UM THICICBA L A VEF VIR
i BRRE L BB AT D Z LB SN D,

BEOMEIZLD, ZOCKET ntE Yy FEMlds 7 o777 —Ehtlifkx
1Q2), TOBIETOERERY bIREZNIG, 4 T 3 / BEFID HED 8 o
SHcgRE, ZoFer T —EKERO “tail-specific protease  (Tsp) " & LT
Mohzi LR YT 077 —¥ LHRAMERF>Z ETHB6-7). —4,
Ta7TT7—ElEHONE LI ADUEAEICONT S, Ok SHEED I A,
HERA ) TRFF R vivo 3 5 U idin vitto TE L XN 702 E A AUy 5,
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HEFEHDOBHIT OO TH LWL I EN b6 3 h(®),
< E RIS DS OFFE >

DIFERHE MR OMBA/NEE (ANHTERF) O—FTHHEREDRD
DNA EOBIET (psbA) (23— FEhTh Y, ZOMRIIZ OANVHF FHTES -
#iREN 5, DIEHHER, XEKIIEW TR RANVF RO ENRSFZ7T4 F
B (BERAADARE) ICHEETLBEAET, A FosSy —aire s ik
AHVBBIITREIND LI, F7I34 FERESOIHEL, £ON-fgid¥EigkiEo
HHETHLX bo=ofilic, CigldF 734 FERTHbOAAEE OVb—X ) X4
BELTWS (H1,2) , Tovy 7T or7—¥ick50ME60iE, BEEEN) v
T ZAMOI— A BT BHI00 T 3 ) BRERE X O 75 5 I O C- Kb AL L,
frEkEhsT I/ MEBRAEORIL, APREIcky, 8GWLI6THE, ok 7T
77— & B YNNI Ala-344D A7 LR F LV OVIIT, GIRE X0 50Ok
DT I/ 8 (1AL 13, 2 DHFAL, WiZSer (7 /3771 TORED
—if) TH5H. WAL LT 3 / BECHIE, RBICRINS LS, ThETK
T 1 BESIOPGE (% DB A psbABIL ORI & DHEE) Sh7ckyS0FE
ODIEMHET, BREALFNLCREFEINTHS, JhEiddmBic, tIMkEs
NSRS T, +1AEROTIE, BAT 57 3 /B STICBIRDENK
&U (H3) , DIHHEDOGKIE, F73414 FEOX bo=filicksaLicy Ry —
LETHETL, R7F FHEMR LG TR THRICHAZIN S, ZORAENEE
HOC-FKinD UM, TOMANTF F 34 FliEZEE > TIL— A Al I hici,
TOBIFET 5T 077 —EOFERICEDIThhS (B6) . KIEDHELTOF
734 FRNEOHEOIDIE, KAROBEHEERIGERRT S 7o by BESGEO
ERkiC & D et b xh, € OpHILHES] - BICRHET THRSSICHETEILETH
% (BT
<FRpTT—E>

HALZMRITIC & B &, ZOT 077 —BRERERT 7 a4 NRECEEERE
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FLFBEONEMMIZWS {6 LICRBTHEELTWS, Ldi-T, ZOMED
fiE, F7 34 FEEA(KEE O Triton X-100TRIEES 50y, 5 U LR
ZF FTETRART 5 Ik 0iThbihi 5(2), fillil S /-BEROMILITIE, Bi%K
thit, QAET —F4 &< b, ~nA FaF 7874 b7 o< b, Sephadex
EROWATNVE® 7O N, BT 74 =74 — 707 ME SBEOEAMEICH
Woh A HIEOBMNRETH S, FEBEIZE, BEROFEERPDIIWICHERITL
FTULAH TRV, Eithl, ChoDhERllAaabE 5 I &Ik DHifkD
2R T & 5(2)o

BALINICRERON-RGET 2 / BESZF00 D ICFEESNIcDNAZ o— D
BERNOWREICL D oIS NICAMEDRT I/ BECH &, MifbxhicBER
DON-Kbis D W 5(2, 3), 38907 I /B THIKSNAAME (KoL YD
) 13, NREHTIS0BREDT 2/ BE DL SHHEIARF > LhmEhbd, O
ATECH S S, BT 2 /BEIZLAESTE T, EFoF o EERO>TI/ B
EQEATERFOT I / BOHED B LRSI 2458 &7 2 ERAR a7 &,
KERTBUKEFBOTFAEFNETSF 5 34 FEER S 7FHINHIET 522D F
AL THRINTWS (K62K) , ZoWEE, EFENBITOEREL —HL
THY, KEENEDNAIZO— F2h, MilRETERZIN/ %k, 2HKTH L ER
BUREVFERTHAF a4 FREEBBLTFZ 314 FAKIZEONS I E&ERL
Thd, LIchisT, Z0FarT7—EOEMIE, 5 ) L X545 O
REHIHO BT, ZOMEHNIDIEHHONBRAEEZZHL, € OC-KigDFeED AL
ZRIRRICUINd 2 &0, D TEHVRREARFLTOW 280 EHEN S, &
AT, ¥EholBELEZZoNDIFEREYDO LT /N7 7)7T (Z 8 1, il
B & RBITK A MOBREERFOMERIEFATHY, ook 7 7o7
T—=E%2F->TW5, £, ZOBEORIELT (dapA) d, ¥ T/ X771V TDK
L RUDRREA K  ERAOHIHET 2 b TREXhc@), Bk 5 HEEDME
X, AN ) LSO I NI T )32 5 ) 7O—FE, Synechocystis sp. PCC

-45-




68038kICIE, COFoTFT—EDltnfoMiz, IhEHREEDEL2ODBIEEFH
FET LI LD ZNIZ &THS EEDLEI S, TS ODBIEFIZT—
FEh2BEHOBERANTSHS)

DIFHHEBHC- KT 0oty » 7 Far7—EoEttR, ) A8, Y27
AR, TRNSFUME, GRANEIHBINABENOTaT T —BIud 5
RS IREH O EAE —EZI I LI -T, CORERHFULLROT a7 T —
¥EEZ ohTWhvie, L L, BRI, CoFoky 7 7or7—ER,
KIBBIZHU T “tail-specific protease (Tsp) " & 4, HAEOC-KEA %L
TIhESBITAERLLTHREZINTWA o7 7—¥0G) &, 73 /BEFIE
WTEAH SRR RO EMHONMIE Sl ETH BB, 4, MFICHBTSET
1/ BO—HIZRUTENSO TR, BEAZ &, FOMHRENTspIzEL
THEEPLEEL LB SN TV AHBMTHICE LLETHS (K4 , TspidfL
WD) BT oTrT—EEEZ SN TED, [HLU { DFPPPMSFED AR
) T T T —EHEROREEZITT, Bk S FIVOBREICME TS “leader
peptidase” 2, SOSLF oD FlLwH—&E L THL “LexA” E[EERIC, #HE
DY YT oFT—Hilki 5His-Ser DA GDOETIHA L, LysDe-T3I /%
ESerD b FoF VA THKENS “HAkdIE (catalyticdyads) " A G &
LTHF> TV DO EEBINTNWSD, BifE, Thoeo7Fo7r7—+Hid, EEE
WE RN ERE LT BAIVA X T IR LR EMR R EMK T
HHDEEX GNTVA(T, ABERICEWLTS, B S Lys &SerfRA 1CH
W35 & i B Ser-314 & Lys-3697¢ il OMFETED @ VEIRICHFEL, Fliaf
TR, ZheRCERKToey 7 Tor7—EOREHRERICARTHDZ &
RENTWS, LSBT, AMERTspEE I/ NV—FIEmT 55/ LW EDEY &
o777 —¥ThHBLEEZLDNRLEDLE) THS,
< HETRE >

ATk~ &S i, ABER ETpDEEPLO FEIN MU IS DD S
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T, WE QARSI 3Ry o s L) IClbhE, Tib b5, Tsp
OIS, EHEOC RN ZEMEI N, BHREE TR TakShic&LEP,
BEEDH# T LIARTEAED, € ON-MDEFEHAO SR TIFFRAN UM SN S
LHICRZBG,0DIZH L, ZZ Th~EDIRAHMBACKE oLy 7o
TT—EDOHEICE, BSAIRENS L), UK ZZ2 S aiREE I EHOC-R
ST BRI E R TH D LIEHETH S0, HlMl HFICHEL T I/ BEREA,
BB 2N A CRGM & 0 BT UAKBMAE AHISRSHHIH Y, £/1o—KAT, Ul
W X4 B SR IER IR I Ala-344D 77 LR F VIR 5 T 5(8), DIEHE
HiERADC-REHIH YT 54 ) IRTF F (BLUTOBE#RE) O, HEELTO
AR STITin vito THEE - $iR XN 7c 4B ODIEAE fiBAkEEE & LTHL
270ty TGO I HEKA ) IRTFF FOEMMAE GERE) Xk
L& S &, FIZE, 206 OLeu-343% Alaj 7 f 0 UC@RETIE, ME~OBIFE
NELIETLTWEZ Ednahnsd (B5B) » LML, —7, tilkrESh 541
DALEDT 3 /) BiERSRICEHEICKSTEEESZ, YIEO®EL, Ala, Ser,
Phe, Cys > Gly > Val>> Pro®JIi'T, ProTIZHI TNy o O Sl—H LT,
FEPUPLFRBRDFERIE, PronDE A TIIMEANDOBRELIZ LA ELDI TS
EERLUTND, RUSEENDZ OFBOBHNL, nvivoTHRFINAT S D
DEEZ BN, fk#EChlamydomonasD A fll i % A U 7o b Td, DL E'E BiBE A D
DAL (+1) TOT I/ BiERA LROI TR O LB EEZ 5T &
MP SN TS,
<ELH>

DI ENRARC-Kin T oty 7/ o7 7 — Y OiEERBICE L THK S
ZPHEE, A Y IRTF Pk LU vioTES - §iiR L2 RODUEAHE i
hERE & LIS OBREEOE#@pHNRT.7 L L, —H, S OBFEORIEDY;
TH5F 734 FAEDOPHSSTRIZELEA EZDOEHEREILN ETHB, D
i, RIGOEOMBREZRM L THEh, HE50E, [{SHhOEERIEEEOT
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EETHLUTEY, KERKEN, InvitoTOMITIZE 5 R E L KmfiP, K
WEEEE (TN) SIS BB L T, 4% 2 OEEOHANFILN S,

KR IARER EHRETspEET BIC bbb oT, AMRET AR T
U EFF > TCRETRBRICHBL IR 52 EDBERETH S, COREFMALTK
RIS E U7cBim e O ICAE a s OIP, L7 /N7 7 ) 7 O RATZRA
LRAEFIR 5HFROFE P OLORES, §TICARELERRHCEL TS, 20
HOT 7T —EiZ 20 TOHRNEHENORE D ELUMAETH S, Thoo
WRAB LT, BRABRICA=— 7 RSO LB ) VBT 07T —EOH
HEBEL SN Z ORENMIHEN S Z EZ2MFLICL,
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350 3?0

I

"AIEAPSTNG
AGDVAPVALTAPPING
AGEVAPVAISAPAING
AGEATPVALTAPSIHG
AGEATPVALTAPAING
AVEAPSING
AFEAPSINA
STNSSSNN
SVEAPSIA
AIEAPATNG
SEVSLPVALNKVEING
SGEVMPVALTAPSINA
SNEILPVAISAPSVVG

AGEVAPVALTAPAING
330 340 AIDAPSING
AIEAPSTNG
* ®m 8 = ® % & & # & § 8 & 8 == AVEVPAING
EVMHERNAHNFPLDLA| AVEAPAVNG
AVEAPSING
ALEVPSLNG
AVESISIGG
AVESISIGG
ATIEAPSTNG
AVESISIGG
AVEAPSING
AVEAPSIIG
AVKAPSIIG
AVEVPSING
AVESPSING
SGDAQMVALNAPAIEG
SGEQAPVALTAPAVNG
ATIEAPSTNG
AVEAPSTIG
SAESAPVAMIAPSING
SGEQAPVALTAPAING
ATEAPSTNG
AVDAPSISG

[3 DIELENEEOCHET I /BERY|OHE
(BHIIEFEENLT I /B



151
iz
o
14

AlSpinacia
B)Synachocystis
ClSynechococcus
B)Bartonella

E}Eschericia 164
Al 201
&) 81
) 74
o LT
E) 214
Al 251
&) 128
c) 126
a) 108
E} 258
Al 295
a) 172
cl 170
o) 152
E) 08
4l 344
8} 218
[} 217
m 193
E) ise
A} 380
8 264
4] 261
p) 243
E) 402
A) 439
8] 311
&) 308
ol 292
E) 450
Al 477
] 349
c) 346
o) 330
E) 500
Al 6527
&) 399
€) 3495
b} 380
E} 550

LSEENRIFLE AWRTIDRAYY DXTFNGQSWF RYRENALRNE PMNSREETYT
FTEEQKLLLO SYRLYNQUSYL DETFNHONVY LLREK-YVKR PLENREETYT
FTDEQDLLLO A¥RYYSOAYY DETFNHON¥Y LIRQK-FLKR PLETHDEAYE
LSASLIVMAQ SITTHMEONT YKQLARFGDI FERVRTQYVT 1PODOKLIEN
ALFDSKVKFD ELSLELTGET DRKEIRETLTR RYEFAIRRLA QTNSEDVFSL
AIRKMVYATLN DPFTRFLEFE KLKSLRSGTQ SSLTGYGISI GPTAVDOSST
ATEEMLATLD EPFTRLLRPE QYGNLGYTTT GELSGYGLGI -=-=NINPETN
AVGEMLALLD DPYTRLLRPE QYRSLEVSTS CELSGVGLOI ---NVHPEVD
AINGMLLSL=- DPHSSYMDAE KAKDMEDSTK GEFGOGLGIEY ===== THMERKN
AMTAFARE]= DPHTNYLSPR NTEQFNTEMS LSLEGIGAVL ====- QuoDDR
A r GG
GLYYISATPG APASRAG-IL PGOVILAIDD ----- ASTOK WGIYEAANIL
QLEIMAPLAG SPAEEAG-LG PHDQILAIDG -=--=- VDTQT LSLOEAAARM
YLEVILFLPG SPAEAAG-IE AKDQILAIDG =----- I0OTEN IGLEEAAARM
LIKYYSPIDD TPAAKAG-VL AGOFISKIDG ----- EQISG QTLNEAVDOQM
YTYINSMVAG GPAAKSKALS VGDKIVGVGD TGKPMVDYIG WRLDDYVALI
FA b1
QGPDGSSYDL TICSROEI-K HYVLKRERIT LSPVKSRLCE MPGSAKDAPP
RGPENTKVSL EILSAGTE-Y¥ PUOEFTLTROL ISLSPYAAQL ---DDSRPGQ
RGEKKGSTVSL TVYKSPRTD-T VRTYKYTRDT IALNPVYDKL ----DEKNGE
RGPAGTPITL TIKRFGVD-K PLDIKIVRDI IKVEAVEYRY --—-—--- EG
KGPKGSKVEQ BEILPAGKGTK TRTVTLTRER IRLEDRAVEM --SVYKTVGKE
G ]
A
EYGYIKLTSF TENASDAYEE ALETLRS--- -HN¥NA
SYGYIRLSQF SANAYKEVAH ALHQLEE--- -QGADG
EVGYIRLNGF SANAKTEILX SLNQLOE~--- -QGADE
DIGYLRLIOF TEKTFSDLOA AIKDIGSKIP TDKLKG
KYGYLDIPGF =--YVGLTDPD VKYQLQKLEE -QMNVSSWIID
G * F D LR N GG
B
EGIEIAKIVL NEGYIYYICD SRGYRDIYDY EGSSAVAGSE L¥YYLYNKG
AGIDTARLEL PESTIVYTVN ROGTQESFTA NG--EAATDR -PLYVLYNQG
AGIEIARLYL DQETIVYTVN RQGIFESYSA YG--GPLTDA -PLYYLVNQA
QAISVIDAFL WKGEIVSTRG RKQNDYMRFD AKL-GDLTDE HPIIVLINGG
EAYSLSGLFI PAGPIVQYR- ~DNNGKYRED SDTDGQVFYK
1¥ P VL
TASASEILAG ALKONKRAVY FGEPTYGEGK IQSVFE
TASASEILAG ALODNQRATL VGERTFGKGL IQSLFE
TASASETLAG ALQDNGRAML VGEKTFGKGL IQSLFE

SASASEIVAG

ASASEI A A D RA

DGEGLAYTYA RYETPAHTDI

DCAGIAVTYA KYETPQHHDI

DGAGMAYTYA KYETPLHHDI

ENGALRLTTA LYYTPSGTSI

ALGSVQYTIQ KFYRYNGGST
T

LESSR» 539
ATAAHKSSS]
RSPPEFPELP
SDEKGEGSAA
YKSGDLTAFE

SSTCYLNGVQ
AKLDLLTGGY
AALDLLTQDQ
LEGHIEGKQE
FIDSTOAATY

B4 CtpA & Tsp DT X/ ERECHI D HBE
A & B CR¥HEENE, HICHEES RV, TXTOEY TEEIRFINTVET 3
JEEIE, BRTRIC—XFRILTREATVE,
; (B), CtpA (Synechocystis sp. PCC 6803)

(A), CipA (FY L V)

ALQDHRRATI IGTQUSFGKGS VATIIP

SASASEIFAA ANQDYGRALY VGEPTFGRGT ¥

G GKG

DEVGIKPDHP

HELGIWPBEY

NELGIMPDEY

QGIGITPDIV

QRKGYTFDLI
G FD

PAMATAHKPN
KEPLNRPFELC
FYPRODPRDDY
FELLKEHNAR

YDOMLRFEWP
Q

LPA-SFPKDE
VEQPLISFAE
YFQEPIGYAM
YEQPLPEKYK
MPTGNEETET

NDFCTCYQDS
ITSPADYQAYQ
HGSETDLQYQ
GYDVTLGESE
GEKFEDNALP

L ¥

HLLY = 428
QLNEAYKLLR
TAKDPEFQNT

GEITHAAFPP
MEDIARFNAN

i+ 5 E BB ORF (Synechococeus sp. PCC 7002) ; (D),

EBbhb ORF

-51-

(Bartonella bacilliformis) ; (E), Tsp (E. coli)

o
B0
78
63

13

250
127
125
107
257

294
17l
169
151
307

343
217
216
192
355

438
30
k1K)
291
449

476
348
345
329
499

526
i98
k1]
g
549

428
599

; (C), CipA

CtpA (A% T %




A B (2)

L 1 1
Azzo (relalive)

Substitution (+2, -2)
P
- o
g < l-l-'; 3]
c - ol o
(s ] o [ ] ) 5
(&) » = = o | M-10
pD1
M-10
~LAAA—
B (1) WO | |t
U l —AAAT-!
NAHNFPLDLAAIEAPSTNG = =
-+ = e =RARR—
V] [oa]

—AAAA— (L343A, 1346A)
—LAAI-—

—AAAI— (L343A) ;

—LAAA— (1346A) e e 30 031(Km.mM)
Retention Time (min)

M5 AWARTFFxHSRT

A DIEHHIEEOC-HKFHTIMIGT 2EHA ) TRTF Fimizct s 7o+
¥ FRIGDOME (T, inviroTEH L 722 EODIE B T RTIRE)

pD1UEDI A FH A%, DUIDIEAERBEE R,

Control, NN ; S-24, DIEBHEFSRADC-K24FZED~TF F | M-15 DIEHHE
WAEDC-EKISRIED R TF F , P9, C-REERGTIHYETL98EORTFF,; M-
15, P-9, M-15& P9 [EBERMN

B(1), BT F Foiftifk

(2), (NZIBR7Z=EEATTF FEREOHFMAL L7077 —¥ 2 X 24807 (HPLC
= & B 55H7)

S, L ; M-10, DIEAREAEOC-FKIZH YT 5 RKICEY ; P-9P-9), C-KILELH
STICHNT B RIGED
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- Window:16

nDNA
pCipA

L
100 200 300 400 500
Residual Number

Chloroplast
\\ PSIl complex %
A —
‘- | |o ;l___
OEC 4H*
J .r 2H20 Q2
Q o ¢
Thylakoid

6 DIEHEMEMACEN Oy TFar7—EDii%kt
FOERIC X 5RO T % R TEH

Hydropathy index
.m.Luan-g..»u-n.m
E

6 147 s aRORFIRN : YL 7Y DY YEBLIX.

YA BOYTFIVTHS

VA7) 0BCde 2FF—FickD ) yEMLERITSI LG, MPFYA
71 vB—cdc 28EHTHSZ LAY I/ 1 ORISR Sbh > T
FERFLETHS, L. Y1470 2D VBIEOFEMN DOV TIINRELEZ DL
{y I=—F 4 TRV p—FNTHIEEIEITZ L -1

FA2) VRAEFF T OTT VLR LY HRINS, Y14 7) /O
O VBRI EFF UONRET DL, TaF Ty LB EFF LENIYA
7 ARk LT, MBEAIRTE LicY 4 7 ) OBIRWSWNRE Z 5, MBIY
A7V AT a7 T = LOFEGICSHERLT I/ BECS] (destruction box) H3d -
T, Z Ddestruction box{ZZ NI S L3I Z 575Uy ¥, destruction box
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REUYA 7Y VR ABBICEAIE TS T 0T 7/ — LOERAMA ShTH
1 7)) SR E NI, destruction box— L EFF o —FnF TV —LFRiIE, B
BoldH A7) A BORMEEFHE) GHEAME AT LATH S5, LI LEH o,
ST A 7)) a8 GFICMIIY A 2 ) VA B) OF T4 7 REMRD &L
GREEHEDH > THH A7) VELESCRGBEINTICEET (&AL
SR T2 0—304) . €OHABICAHEEND, ZORBH—TF. 17
) &R DD B SIND Y T IV A 7 L TFIlH B EERE
LTW%, £UT. Y4270 yoRidaR o EDR (cdc 2+ —E0F
HALE) KB a2 &b, [EH, A2V 2L TEIN/] EWH GO
P A —ERBHERN. cde 2FF—FEHLEY X7 LUTHA 7Y 5FIC
FEELTWE TRAESH D, XT. Y127 VAROFISELERBH T2 7
(3 ?
COIZVEL—TRMIVOAMELZRD S LOHREHDSOBFHFLHHT
D%@?\ﬁ#®$ﬁ?4T?—?@%ﬁb%%bé@fhtﬁ(o#47U?—
CD K#EAEKILIEELDRE., HEHROY A7) v OIENGMRINTHFH—EiEtE%:
Ko Y471 L OBRMAROT | B LMD 27 F TN 7 B ESE L
Tid. BHHLLI2CDKHY 127 ) »—CDK#EEGHKRDY A7) L E2HCY v B1L
LT, SO YBLINHRDG | &8 7 FIVER>TYH A7) VI n5E. ©
HEZ D LKA reasonable' THB, £ THRLZE [FA7 1) DY VEEH A2
DL TFINTH S| JEEHELT S0 T4 7)) YADES Lo TR
INB Y CEREEIALICIn vitto TERZE AN T, Y VEBMEDEZ 5780 (H B 0L,
AU VEEOBREL TFHE) CEbcdce 2 &4EdH2 LAMRALE. Y
VLRI WERY A 7 ) COMROFMER T, $RIT. HIEREOHHED
BERBEINI-LOD, BRYA 7)) VZEEET, WHRZREIRONEN-
7o(D)e ZDRERIE. cdc 2FF—EBEMWDIA I TEYA7) 5D Y
H—ABPLSH B LU KHTH S EFE LU TWDT, ambiguous’y 7 — & |21

5.



LnBE L,

LU, MY T—0) vEMEiiz 1 7)) YVETORTIicky, REIC” #
%" L72(2) o Wonand Reed (2, H1 7 1) 4% invivo TRIET 5 HiEERALS
ZEiTkD. TH17Y yoacY VBl Y47 U ROV NTHS ]
ZEEmUic, PN THARIY (7)) VEXRBIEE &, TORE%R
VYUFTF2b008BIEELTan=—%EKdT 5, LHL. 127 VEhG
BENBOWEAEFHEINTID=—DTELL, £ZT 1270 v VEMYE
DEEVEFRLIDIZ. ¥4 7)) VEIERICERESA L. MRS 24
17 DOLEBRFHNREFMUT, 317 VEDOGENEZ 6180 VEEE |
RERAIZV—=vT7 Ul £DFER. Y47 VEDOCRINFEHKIZH LA LA =/
ICESE (T3B0AAS &L Y4 7)) VEIRY YEMkahd, HogBahidu, &
W) RERERTL, COY YRIEFAIOERICL D YA 7 Y VEDAEFF LH

ELHBEENT, ®o>Ty ¥4 7 1) VEOCKEHEMICCDKFH—Hic L HE |
) VEEEND Y VEBILEBRD B D, DY VRMEDEY ZF I ER S TYA 7
) VERHREND LEER ST Fe H A 27U UHY LEBEINB &L A2 V5
T OERMEDIE L, AR 7 F N ELTHRIZNBDTH S,

PA 7Y vhicde 2 EHMARERETEZ L0 A7) VMBI ETH B
() MAWEEH. V127V VHEDY VEMEShEWE, TEFF AR 5
BN ENSGEZBE, A7) D) YBULIZE DY A7) —CDK#AKD
BRHEEDZALL Ty B SNTWEY A 71 VATOME R A4 VS U,
AEFF ERAEE B EEZ D L HBREFERE LPT V. Yaglom¥B k3 &,
FAL 210 D) YEBUEIZRA TV v RO VHMET 3 EART T 0%, R '
BDOG L1442 Y »C 1 n3ORNHSHONTINER), HFMRDyd/ I ER |
BTIEC 1 n 313 VBRI hE, Fh, SHREALL. 4TV +RBYYd | 1 |
HC 1 n3EfEATHIETC I n3hY LELEh. C 1 n 3OMRIES 3,
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IDYdjloOREEIC 1 n3D) YELIZHRNT, oG 1Y¥1 71U Cln
2D YEBMLIZIIBS LS, 5T, Yd j 1RBEG LA, HENEYy D&
LT b, HBIBBELRFLELTHA 7 ) M2 LTEaNWTVWS EEZ oh
b
IheGloA 7Y vhoBohiERT—FEEZRLUT, Y147 02K
FFo—TaTT V- LBRRICEHAAENSICELBE, IS, 347 D5
YT FINIOWT, PREME E CATHRTHIE, BFoETFELES (H1) .
(1) %4271 & CDKBEESEDIERR
(2) FFveRO v ERNLIHA 7 ) 3 TOaALT 34— AL a rOE[L
(3) 127 »OHCY Bk
(4) 2EFFo—FOTF T/ —LRICLEH A7) VR
Sk
(1) Stewart, E., Kobayashi, H., Harrison, D. and Hunt, T. (1994). Destruction of Xenopus
cyclin A and B2, but not B1, requires binding to p34 cdc2. EMBO J., 13: 584-594.

(2) Won, K-I. and Reed, S.I. (1996). Activation of cyclin E/CDK2 is coupled to site-specific

autophosphorylation and ubiquitin-dependent degradation of cyclin E. EMBO J., 15:
4182-4193.

(3) Yaglom, I.A., Goldberg, A.L., Finley, D. and Sherman, M.Y. (1996). The molecular
shaperone Ydjl is required for the p34 CDCZ28-dependnet phosphorylation of the cyclin
Cln3 that signals its degradation. Mol. Cell. Biol. 16: 3679-3684.

UhEAE : WM RZREREFZRFEFR)

—8-8-8

',7' M

1 1oV ORBLTHL
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7 ERGBOF L EMS : MIIRE~DOHH ?
(A) LI

MR DR A SBEALE LTI, kb6, VY Y — 4 LHBENMoNTE
N, MIlAD For7—¥& LT, VY —L7077—+F (cathepsinffi) XHl
RVE I f#4E 9 5 LK 43f-proteasome & 77 )L 3 v7 LMETEVE @ ik 7 0 7 7 — Hcalpain At
ECHSNTNBD ., Dby /3 EDOFWFEMODIRATH O T~ OF R
PMThN 55 E L THBINTE I/MMIARER)ICENT, & nEHI IS
EVD Frl SRR RO D . ERICEU 2 ¥rEEEE O [ 5HE % #H(Quality Control) |
EWHEND LD 1T -7 DIF, 1990 EHDZ ETHSH(1), EROGFEER &L,
BICHERENEBOEHD, ORED TORHAKRD GREENERINEN-720,
@Y7 2=y bOEENI ELTHTIC, RPOY T o=y POFEREINIEEK
Ei, FUSNTICERNTERIIIAHINDS £0V) D THS., ERGHEL LTI,
CHEAIC D, @4, WEN EREDRAT VLTI, ERUERE TH-T
bRRICHFEZNSF HEONDOELHEIIDNTH SN TS,
(B) ER4MiE L ER 7 0 57—+

HBRANTOY 7B ST 57077 —EIClT 505, AF&H
DA v b EF =Tk DML RIC L > TITbOh T3, T, o7 7—¥D
U BRI INEBRTOMBE TH D LA SEET B0, sy w30 H
D T IV DD AT A 1L 3 brefeldin A (BFA) b - IS o TIN5,
brefeldin A{%0.05mg/ml~1mg/ml# /¥ T )L DEE HLXE, hlEEICRIEETL
FITEICLD, TLINVURD 7 7 EBITEMIET 2/EME5d (). L
8- T, brefeldin AfF{E FTA#AGERESZ S, MEAERIEINE, 287
LW PEEITREI > TS EEZ o5h 35,

ER 4} % (& . 44" T-cell antigen receptor (3) < al-proteinase inhibitor (al-PI

al-antitrypsin & & PRI D) RZAED WA 72 3 K T 35 5 Z-mutant (al-P1Z) (4), 5 &
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Urasialoglycoprotein receptor (5) 7 KT & 4170, & 51T, HMG-CoA reductase (6) T
2. LLM (Ac-leucyl-leucyl-methioninal, ALLM & & & 9 )% LLoL (Ac-leucyl-leucyl-
norleucinal, ALLN & & 304) T HIE X415 2 & & cysteine proteaseil & - T4
MXNDZ EhFEe X, £ O, apolipoprotein B (7) ®IgM (8) I2B U T4 . ER4p
BRI LIMPLLLTHIf 05 2 & 5., cysteine protease DB GAURM I h, fEH S b
M) (Warfarin) # 5 F 12 4 5% X £172 PIVKA-protein C (GlaJE % A3FH 1| X #17zprotein C )
DERG WD F Bk DR Soysteine proteaseiZ k5 D THSH 2 & HE L9,
DX D195 & TOERG IG5 o077 —¥id, [gM-LE{ D41 serine
proteaseD Bl 5% 7R S 5 HI(10)7E EAH T MTH B 120 T 13 &A EiFLLnLis LT
LIM{Z X - THL# 241 Scysteine proteaselZ k5 D THh - 7z Z &6 [ERG} R
cysteine protease{Z L 5 & D | TR EDEDH - 72,

CITHEER LD}, ZDL)BERGHICHE T HERF 07 7 —EHHITH
EMENITETHB, ERFOF7T—¥ELTRYIFIRTFF—EHRLLA
ST B0, FHLL#H It ER-60 protease ( & 72 |XER60) & ER-72 protease ( & 7zi3
ERT2)DVA S BURIF 7L ER O RIS S 1o k- THEE XN T A(11L,12), Zh b
D7 7FT7—EdWIh b, 7 viljFalbumin, PDI, calreticulin/f &% 53 #9545,
casein/MFIEYE NI U, Fho, —E Y T4 o 77 —FIHERTH SLLIL,
LIM, E-64, A RF 2 VB EILL > THEIN B ED SV RTA v 7T —F
BT HEEZBZSNTNAD, HENIZIEPDI7 7 2 Y —IZ8T 5%, =7 AL#RE
AWTZRRT, 2 DER-60 proteaseyt b | lysozyme mutantiZ4F SRS 375 2 &
S 5iZ, invitro T, ZPflysozyme mutant)ER-60 proteasej & - THF S ICHE 2
B &M ENFRENIZ(A3), L L. Lilidcysteine proteasehs, (27 LT DER-60
protease »-ER-72 protease TH 5N EH) MIIATH L L, P &b EE OO
L 7zPIVKA-protein C DFEICIEBES LTV E D THBO). Fho EEHSIE, H
{EER7 077 — ¥ OMRAEED THER, s ORTF FEH T 504 OFENHE
E—72oh Tk, ERNIZEDEDDOREHO 07 7T—E¥WFET 20 EE
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A T3,
©) FRITZELT......

EZAHHY 199540 B b (FERRICHRL ZTATEDIFI9964FIC A » T) D o HIE
ERT LM~ EZRER UM Ui, £3°, CFIR (cystic fibrosis transmembrane
conductance regulator) 35 X TF € ¢ DF508 mutant®) ER4} @43, LLaL 724 T < .
proteasome|{ZFf RS IHEN EZNTHEZ 77 Y AF Itk ->THHHIEN B Z &
NG, ubiquitin-proteasomeRiZ LB D TH B - EHREhsz(14,15), MHC 7 5 <l
D misfolded HYE D 3 Ll 5 7 & » A F o THIbksh 5 Z &0 o,
ubiquitin-proteasome(Z K 5 ¥r7c 1L SRR AN BRI X 4172(16), F 7o, al-PIZTH[H U
{F9 5V RF U THENIEEN B Z &6, proteasomell L B TH D Z £
R XN, X512, EROlumen|ZfF{£4 5 al-PlZhiproteasomeiZ L - TH XL 5 Z
LIZDUWTd al-PIZ3sp+3 » R0 T Seaalnexin EHHEERT B2 &1L - T,
i B 382 (8 T & 5 calnexind cytosol fif i 344 FL4) | Cubiquitinfb. X 41, cytosoliZfF7E 4
% proteasome(t & 4 calnexin A K B3 L L L) WAL I 21T, S DL HIZ1995
ELARE, BAEG) > o XD IS, ENBTIEHT 757 ¥ RF /12 L B3O W AAR
Huz—FFicproteasomeSERARICMSG T2 T 07 7 —¥THS L) MEITED Y|
proteasome{IERSFMHE IZH W T H VK EFOHEABI B H D, WA DEZI ATH, it
Y ATATa7T—EIZL 50 (9) L#td U7cPIVKA-protein C (£55 % (i
H1) 4> antithrombin Utahmutant (% )72 & 04388 H3L 3" 3 LLL (Cbz-leucyl-leucyl-
leucinal) 5 7 % ¥ X F I X DTl { fLik X 4, proteasomeiZ & 5 53#f A "M 4 5
FHENBOSNAT WA DAIT U, 4k FF %l 0 antithrombin mutant T & % DGlu
(Glu313/% 4:&) 2P —Stop (Pro429 M Stop codon~DERTCH 4 B KR E) 1L £T
bproteasome|Z K % 43RBT HEERD R SN TS (FEBS LETT,, HIRIH),

(D) A ER 53 | Z i i B D proteasome 3P 5. T & 2 Dy 7

LT AT, HIREPHEIC UNMAEL 780 & X Bproteasome S, ERIZJRFET 5

HEEAEERIILTEDXIICLTHRTEONEWIFITHL S, ORI
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LTHENAEZZ, [EEEOENERD SoytosoiIZHBI TSNS ] E0WH I &ET
$ %, WEBkDcarboxypeptdase yscY mutant Tid, #rAEEAEH I —HERIZA b BEAHN
XN7zdDh, cytosoli 2T X411, = Z Tubiquitingt &8 FUbc7piZ L - Tubiquitin
fbxh fodbiproteasomell L » T EN 5 &) (18), = 62, EROREAH
Ttranslocon® H % ik 43 T & % Sec61p subunitddmutant $, UbcTp|= J - Tubiquitinfk 241
fzDBilproteasomell L » THM I N B EREZINTNS(19),

HCMV(E | cytomegalovirus)E4eifd Tid, MHCY 5 ZAIOHS{HHIfL £ dn i Z#4T
ENBT L, BRAICEWTRD THEPMIHBEEINET E8HI SN TH SN
(20).  OAMHLLIL, LLLEXUS 75 Y RF Vit k- THIEZh BT £ o,
proteasome{l L 5 D TH O . £ O MEHEIC DT, HCMVOUSILR{EZ 1%
transfect L 7o M8 Tid. € DIB{LFEEHY T2 % USII(ERNIZRAES 5 I EEH & 1 H)
AMHC 7 5 ZIDHZHZERI) o cytosol~ i (dislocate) X4 5 il x R/ g2 LHVRE
N7z, 61T, TOEB L. FRHEREAEPERE A E » TZ Olumen|Z# 35
BRI g 4 translocon 23817 LU TITHNL 5 £ B & io(22), Jhiuc kb &,
FrtEMHCZ 5 Z 10D nascent HE§%Sec61 complex|Zit4 L. BRI LT, lumenfl
IZBATY 5 EHCMVD & 5 1 D OBIEFEEHUS2 (ERNICRTET 2 IR EaliE a4 19 H)
NENIZHKE L. W88 H D complex DIRIET, cytosolfifiICHzB 45 &, HBIC
N-glycanase|Z k - Tl HEHO WML BRI IO B Secbl complexh ST,
cytosol 2,8z X 41 Tproteasome DR E 1T 5 ENVHDTH B, ZOMXTIE, —i
Omisfolded 2% HHEPHREGY 71— v POHEICIE, EROSFV v RO h
US20 %A %ZHH OTHAH Ll T5, Z OHII. ERIZIFET 58 AH LN
friproteasomelZ & » THMA ST B0 R FHIHAL TS L HICBA S, L L.
Z DS FEREE. ISR LB T AV AH, T OfF EMa0 i
Mo BIHD, A NVAM SOTUSEHRIEBETH 0. RicLTHEES
DL BUbWws [MEEHEHE ] ELTORYEAEPESEY 2=y FO5H
fRICE THIRILHER DD ED MI XG0 S8,
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(E) 7z U Tproteasome (FER 73 A —TUZF | £ 21T TS D 7

TS5 8 I EpS3TId., ubiquitin-proteasome&iT & % 53§ & [AllRF (CcalpainiZ & -
THAEENL E, BT, COMFDRIZL-THMEINIELHEE LTI
filsi< & N-myc, C-Fos, C-Jun’g KO EMHEIH AT NS5 L0 BENHSH(23),
MHC 7 5 Z 1 O53#% Tt proteasomeHE LIcRICHE 2D A 7 o7 a7r7 —ENR
AT 5 98l s H XN TU 5 (Fred Goldberg, 44f 3 H dKeystone meeting),
# 7z, apolipoprotein BT &, EZ LG ERALILpost-ERTH ) cysteine proteased [} 5
DR XN T 5(24),

GEB O b 4SR5 L HEE R X1 P -F-mutant(Factor XII Tenri) AR P 43
Aiproteasome . V) H 5 L Acealpain|Z X - TITHNW TS EREN S X SARET
TWAHERMERT), COXILEI Eh o, BUIRTIE TERGHE | BE#=proteasome i
PETFTRD BN, 727, XTI TRAL, SR/ ETICR, X
IS RENT G D 5 TH S,
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Deletion of an Endosomal/Lysosomal Targeting Signal Promotes the
Secretion of Alzheimer’s Disease Amyloid Precursor Protein (APP)'

Yasuko Ono, Tadatoshi Kinouchi, Hiroyuki Sorimachi, Shoichi Ishiura,” and
Koichi Suzuki

Institute of Molecular and Cellular Biosciences, The University of Tokvo, 1-1-1 Yavoi, Bunkyo-ku, Tokyo 113
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Alzheimer's disease amyloid precursor protein (APP) generates a §-amyloid protein (A3)
that is a main component of the senile plaques found in the brains of Alzheimer’s disease
patients. APP is thought to undergo proteolysis via two different pathways, the amyloido-
genic pathway which produces A 3, and the non-amyloidogenie pathway which releases a
large N-terminal fragment into the medium. The proteases that mediate these processes
remain unidentified. The physiological function of APP is not clear yet. Therefore, the
cytoplasmic region of APP has attracted much interest, hecause this region is highly
conserved among species, and members of the amyloid precursor-like protein (APLP)
family. Several potentially functional sequences exist in the region, including signal
sequences for protein sorting and a G.-protein binding sequence. We consiructed two
mutants, 695 ANPTY and 695 4GYEN. They lack potential endosome/lysosome targeting
signals, NPTY and GY, in the cytoplasmic domain of APP6935, respectively. The mutant
APPs had longer half-lives and were secreted more easily into the medium than the wild
type, suggesting that these sequences are important for the secretion and metabolism of
APP.

Key words: Alzheimer’s disease, amyloid precursor protein, endosomal/lysosomal path-

way, targeting sequence.
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Fig. 2. APP mutants expressed in COS7-cells. (a) COS7-cells
were transfected with wild-type and mutant APPG95 cDNAs. At the
indicated times after transfection, cells and medin were collected, and
the cells were solubilized in RIPA buffer and analyzed by SDS-gel
electrophoresis (a). The upper bands represent the endogenous
APP770 expressed in COS7-cells. APPsin cell lysates and media were
detected with anti-AC and anti-22C11, respectively, and quantified
(b). The ratios of sAPP to intracellular full-length APP were calcu-
lated. Data were normalized as to the value of wild-type APP895 after
24 h.
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Human brain B-secretase contains heparan sulfate glycoconjugates

Akira Matsumoto**, Reiko Matsumoto®, Taira Enomotos, Hisamitsu Baba¢
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Abstract

A polyclonal antibody against the 68 kDa f-secretase was established, which recognizes a single 68 kDa band in brain homogenate
of Alzheimer's disease patients and normal aged. Western analysis revealed that the protease is an acidic glycoprotein with negative
charge on ils glycoconjugate(s). Sensitiveness to heparitinase and glycopeptidase A indicates that the protease contains asparagine-
linked oligosaccharide with heparan sulfate moieties, Specific detection of the 68 kDa band in the analysis using anti-heparan sulfate
antibody, and its Lime-course-dependent degradation, also confirm the above resulls. It seems that, like human blood coagulation factors
IXa and Xla, the glycoconjugate(s) attached to the protease interfere with substrate specificity, stability and topological restriction of

proteolysis in brain extracellular matrix, where diffuse plaque formation is taking place.
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Fig. 1. Western blot analysis of two-dimensional gel electrophoresis of
human brain homogenate by using anti-68 kDa protease antibody (adp-
2) (A-C), or NalOg-assisted staining of glycoconjugates (D). (A)
Twenty ug protein from sporadic AD patient 1; (B) 20 ug of protein
from sporadic AD patient 2; (C) 20 pg protein from normal aged |; (D)
same as (A) except that the blot filter was treated with NalQy reaction.
Left ordinates, migration positions of molecular weight markers in kDa;
abscissa, approximate isoelectric points of the first dimension gel.
Arrow indicates the protein spol of the 68 kDa protease.
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Fig. 2. Western blot analysis (adp-2 antibody) of the expression of the
68 kDa f-secretase from various sources (A) and its susceptibility to
sugar-modifying enzymes, (A) The 68 kDa protease in 20ug brain
homogenale protein (lanes |-4) and in 5ul peripheral defibrinized
serum (lanes 5-7). Lane 1, sporadic AD patient 2; lane 2, normal aged
1; lane 3, sporadic AD patient 1; lane 4, normal aged 2; lane 5, normal
aged 3; lane 6, normal aged 4; lane 7, normal young, (B) Twenty ug of .
brain homogenate protein from sporadic AD patient | (lane 1) was
treated with almond glycopeptidase A for | h (lane 2), 2 h (lane 4) or
3 h (lane 5), or with chondroitinase ABC for 3 h (lane 3). Left ordi-
nates, migration positions of molecular weight markers in kDa. Armow-
head, migration posttion of the 68 kDa S-secretase in each SDS-PAGE,
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Targeting of Endopeptidase 24.16 to Different Subcellular
Compartments by Alternative Promoter Usage*

{Received for publication, February 28, 1997)
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and Shigehisa Hirose]
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Endopeptidase 24.16 or mitochondrial oligopeptidase,
abbreviated here as EP 24.16 (MOP), is a thiol- and metal-
dependent oligopeptidase that is found in multiple in-
tracellular compartments in mammalian cells. From an
analysis of the corresponding gene, we found that the
distribution of the enzyme to appropriate subcellular
locations is achieved by the use of alternative sites for
the initiation of transcription. The pig EP 24.16 (MOP)
gene spans over 100 kilobases and is organized into 16
exons, The core protein sequence is encoded by exons
5-16 which match perfectly with exons 2-13 of the gene
for endopeptidase 24.15, another member of the thimet
oligopeptidase family. These two sets of 11 exons share
the same splice sites, suggesting a common ancestor.
Multiple species of mRNA for EP 24.16 (MOP) were de-
tected by the 5'-rapid amplification of ¢DNA ends and
they were shown to have been generated from a single
gene by alternative choices of sites for the initiation of
transcription and splicing. Two types of transcript were
prepared, corresponding to transcription from distal
and proximal sites. Their expression in vitro in COS-1
cells indicated that they encoded two isoforms (long and
short) which differed only at their amino termini: the
long form contained a cleavable mitochondrial target-
ing sequence and was directed to mitocheondria; the
short form, lacking such a signal sequence, remained in
the cytosol. The complex structure of the EP 24.16 (MOP)
gene thus allows, by alternative promoter usage, a fine
transcriptional regulation of coordinate expression, in
the different subcellular compartments, of the two iso-
forms arising from a single gene.
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Enhanced aggregation of §-amyloid-containing peptides by extracellular
matrix and their degradation by the 68 kDa serine protease
prepared from human brain
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Abstract

To explore whether extracellular matrix components in human brain affect the deposition and aggregation of 8-amyloid comaining

peptides, human brain samples from patients with sporadic Alzheimer's disense and normal aged were analyzed by Western blot
analysis. All major B-umyloid-containing peptides contained epitope(s) which is recognized by anti heparan sulfate antibody. Incubation
of brain 3-amyloid-containing peptides with human collagen type IV in neutral pH efficiently generated a high molecular weight
aggregaled bund, approximately 5-fold that of the control sample. We have previously found u serine protease which is capable of
cleaving an oligopeptide at the N-terminus of S-amyloid. In this swdy, the protease, which also contains heparan sulfute plycoconju-
gotes, degraded the abaove brain peptides as natural subsirates, although with different efficiency. These findings suggest that extra-
cellular matrix components affect the processing and aggregation of S-umyloid-containing peptides in human brain, © 1996 Elsevier

Science Irelund Lid. All rights reserved

Fig. 2. Enhanced expression of aggregated Af-harbouring peptides by
exiracellular matrix components. Westem blot analysis of low melecular
weight AB-harbouring peptides using anti AG 114 antibody (A} or anii

Tahble |

B C

Fig. 3. Degradation of AS-Harbouring peptides by human brain 68 kDa
serine protease. Westemn blot analysis of immunoprecipitates of brain
homogenale from sporadic AD sumple | using anti AB |-14 antibody
(A), anti AS B-17 antibody (B) or anti heparan sulfale aligosaccharide
antibody (C). Lane |, Immunoprecipitated peptides incubated for 24 h in
reaction buffer; lane 2, immunoprecipitated peptides incubated with 0.1
pmol protease for 24 h in reaction buffer; lane 3, 0.1 pmol protease
incubated for 24 h in reaction buller. Left ordinate indicates migration
positions of molecular mass markers in kDa, and arrowhead indicates
migtarion position of the 16 kDa Af-harbouring peptide.

AB 8-17 untibody (B) ulter 24 h incubation with following components. Sl TRy of ot (kY :
Lane |, No addition: lane 2, 10 ug human collagen type [V lane 3, 10 gp - -
human libronectin; lune 4, 10 ug humun laminin; lane 5, 10 ug human :p't?l{:peld i:?t:pc” ::‘:EPT:: 4:4
hepuran suifate proteoglyan. Left ordinate, migration positions of mole- i
cular mass markers in kDa. Full-length APP 26 15 50

69 kDa fragment 1 14 39

35 kDa fragment 100 100 100

27 kDa fragment 33 65 62

16 kDa fragment 100 100 90

*Percentage of reduchion in intensities of densitometry tracings shown in
Fig. 4 duning the proteolytic degradation.
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The 68 kDa ;3-secretase with heparan sulfate is expressed
in serum and lymphocyte cytosol of normal aged and
Alzheimer’s disease patients

Akira Matsumoto,** Taira Enomoto,' Yoshisada, Fujiwara,' Hisamitsu Baba? and Reiko

Matsumoto®

'Department of Radiation Biophysics and Genetics, and *Third Department of Internal Medicine, Kobe University School of Medicine,
Kusunoki-cho 7-5-1, Chuo-Ku, Kobe 850, Japan; *First Department of Internal Medicine, Osaka Teishin Hospital, Osaka 543, Japan
“ Corresponding Author

Peripheral serum and cylosol of peripheral lymphocytes of normal volunteers and Alzheimer's disease patients were analyzed for the
68 kDa pB-secretase, which cleaves B-amyloid-harbouring peptides at the B-amyloid-A-terminus. By two-dimensional gel
electrophoresis and following western analysis using an antibody raised against this protease, a 68 kDa protein spot with
microheterogeneity was detected in samples from almost all aged donors (> 60 y) and Alzheimer's disease patients. Donors younger
than 50 y, however, do not exhibit this protein spot in either serum or cytosol of lymphocytes. Moreover, treatment of both serum
and cylosol samples with particular sugar-modifying enzymes, such as heparitinase and glycopeptidase A, effectively degraded the
68 kDa band which is detected by western blot using anti heparan sulfate monoclonal antibody. This finding indicates that the
protease contains asparagine-linked glycocbnjugate(s) with heparan sulfate moieties. These results suggest that the 68 kDa g-
secretase could be a serum marker protein for aging and Alzheimer's disease, and the presence of the unigue glycoconjugate on the

68 kDa 3-secretase may modulate proteolysis of its substrate and thereby g-amyloid accumulation and amyloidogenesis.
ble 1. Profile of Sample Donors

nor Age Sex Medication Spot Type Na. kDa 12 3 4 5 6 7 8 9101112
HO1 15 [ - 1

Ho2 22 I = 1 84 -

"HO3 41 [ a 1

HO4 66 m - 2 69- - - -

'HOS 73 I b 3

:Hﬂﬁ- 83 m b 3 47-

HO7 7 m - 2

"HOB 58 | - 2

"HO9 44 m - 1

HID 1" m 5 i B 12

Hi1 24 { - 1 kDa

Hi2 29 m - 1

H13 19 m - 1 84‘

Hi4 34 f - 1 ==t

Hi5 58 m 3 B

'H1B 3N ! - 1

JHO! 21 m - i 47-

IHO2 48 m - 1

JHO3 41 m - 1

IHO4 58 1 3

JHO5 66 m - 3 FIG 3,

IHO6 a0 | - 1 Western biot analysis of serum (A) and cylosol of peripheral lymphocyles (8) by
IHa7 24 [ - 1 anti heparan sulfale antibody. Lanes 1 through 5, anki adp-2 immunaprecipitale
IH08 2 m - 1 of 4 pl serum (A) or 30 pg cytosal protein (8) of OTHOZ (77 y) was nat trealed
1HDg 64 1 L 2 (lanes 1) or lrealed with heparitinase for 30 m (fanes 2), 1 h (lanes 3), 2 h {lanes
H10 B0 m - 3 3) or 3 h (lanes 4); lanes & through 8, samples from OTH 04 (68 y) a5 above were
JH11 23 m - 1 not treated (lanes 6) or lrealed with heparitinase for 30 m {lanes 7), 1 h {lanes 8)
H12 8 m - 3 0r 2 h (lanes 9); lanes 10 and 11, samples from KUH12 (78 y) 85 above were not
H13 41 i - 1 Ireated (lanes 10) or trealed with heparitinase for 30 m (fang 11) or 1 h {lane 12).
JH14 39 | 1 Left ordinales, migralion posilions of molecular weigh! markers in kilodallons.
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