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CZ PO T 4 —HE2AD B{E#{E F & U TBeckmann® (Genethon, {4) ICEHZEZNT

“1:5=



LI, {EHZBUTEED. FHEHW L D2DBEREWEED R h = KATIE, #
EHERE MBI DWW TR R EREDM TR ROAINISZ Y F | fodrin, #55 (KT
MER2DIRLE L7 22 L, 612, BEMHELERYEDPUD T VAT = =w vy
AhS, WK REDH DT L2 MELE (PowerPointZ (i iR 70 = 7 4 —
ICkBHERIT, BREKT LE) o podIZOiEMIERICH IV 9 L 2R LS,
Carafoli (PadovaK, {F, XA A L hiliz#)) (&, podDFELAAD A I 9 LT
MTHDEME Lz KITADERED —EIZAN Y LNERMEZTRTHONH
D, @D ¢, Carafoli S DcDNAD BEFIZ IE 2 ¥ A - T W % Al el Ds I 15 i
éntaﬁ%ﬁm:at,mmmqm%m@mﬁﬁk)mwmt;ﬁﬁ‘wmmwa
Dsplice variant TdH H, P ORRZ70E—2 2H2L Y ARBOONIASSL L TH S
D, NI AN LABEREDD D, WWNRASF L >THLHEE NS, 3-D
HEDPS AN LAEREICHET ZMENFONZOH. FHIENWIFRDZLETIE
BEIE . Lp82idk. t FTIEmRNAILTFRET 52D Dexon LITHIET F 2 DFFELE
LEHL LTEHAREhRWED I &, OB TIIERR L LTHFEL TV DD,
ZOEMBABELB DN S, Dat, L IOHAREIIEZD L5 E,
Beckmann & {Zwhole body in situ hybridization T, Lp827 ¥ ™ AD L » X H L U 12
FEHRLTWBI E#RLE pMOKOY 7 A FHGE D HhFakic B 25 LD,
MR b, IRICIZEESED sShld >/ Welm (BaylorEfLK) IR X ¥ —T,
CCAAT/enhancer &8 FEC/EBP 8D 710t & 712p9%4 & I=idisoform  (EKIE A
H) DSEb->TWAT &R LI, p94isoform (X, T~ ARFCHEN 2D,
C/EBPa R 2 Cidgiiahd, CEBPBD7NEY I HilET 570,

R (u-BLTm-) HISA o Ohve g ABEREER, R8N TR
MIRED 1 ~3HFHE <, invivoCIZ EFBL AN EE R A OFESEHE h
TW/=o Pontremoli (£ # ') PGenoak) @7 Iv—7k, MEZ D LS 2EFORR
T i A SR L RELTVED, o F7 R CiEXEE CRERsh T,
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Sl B 27— 7 OMellonilk . 2 OEMELET (- REEER LHEA S U
UKI4 &[] —T ¥ 0 RE 1 L) Ofikefli-> TREEZA~<S L. HHE
WEORIZ i s 5 &y mDIEMEL E T1E KR 5 Acyl-CoA #5 G AT H
DEME Lo ZLT, ANWNRRYF 2 HHFRLE 2 STHE L. TPARMTIL
T 5 ERRLE. BWNRY F AL BICHIREIC 6 2 LGB RE->TWED
T, WChPICIXE UL,

HIWVIRZAEZF 220 TH, € ONERINE B RDGEEIZ 2o o HEFDA
WHEER G (BERIF) Do v bANMNRZRYFUTEBELELDIZ, EEON k
K DI EHICEHERFMGD F U DMAE T S m¥NZW Y (Antin, 7YV FK) €. %
LT¥OABLTEDM (%, &K) THSMERD, £k, 74 (Bardsley, %
Nottingham X)) THHHEH e w2, 74 v U R, b b Tidexon UIH YT 2 fT
FiNEah, 70E—2bRRZ DN, fiH TidcAMPTHEGL P B D5, #
HCIERN REH D, FBEDBDDHOHSEOMIT 21 hiE R S0, fEkD
NEDT ¢ LHICE 7OE—FDFEET B LD RBINS, £, Kosower (1 X
Z2x)b, Tel AviviK) &7 v MM OMEEREThIV A IEMERENLET H
D, ANWNRZEF L O—BUDH DD RNAL ~)VTCHELTWA T &, TGF-BHMEG
EPHE T S Z &, % L TOligoadenylate synthasefifIE{LIZ£F 5 latent RNase D i % 77
B2 UJzo Wang (Parke-Davis)ld, 77 b— 2 OB# T, HILISR H T 2 Dicaspase
KE>THREINZZEZHMICHILTRELTCOED, SEIEXANISA LB
caspase-3% MR L AEEL TAZ L ICE b PR b= AT L TSI IZERT 3
CLERMEL 2, Potter (TuftsK) &, BAEPOLOERANSARSYF 2 A4) TATF
[ (24-mer) DN KICk-FGED ¥ 7 F ) R 7 F K (16-merd BkVEFkAE) %04 2
Crick b, HlEEMEEDESA L Y —E2R/R L, MREHEDH S REH
TOMRILEZIC5030-50uMTET L - L &m Lk,

ZOfth, WEEL OBRTIL. MIEENC B Dmerdin® 7))V 8 1 D L D (e
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HE (b2, #EK) | Dystrophin I EF N I ATOHNIAL ViEtEDFHE (Spen
cer, UCLA), % L CHAEIM (Lee, Virginia X) Rif5=E (Hayes, Texasf@HEREIFEKR) |
fit = 1) > 4iE (Banik, fCarolina BEFLK) 1B 2 700234 AER L BHERIC L 518
WDOAREMENEEE N 10 & BIZC. elegans DHEPLEICB 5§ 2 Hill L34 TRA-3
(Kumabara, # Sanger Center ) ¥ FHEMA~DOHE IR 2 8B H N84 &
(Dear, Max-Planck) 7 & BUHOMHE DB - 1=
SHOERETIE, B, B RE AP & B IR0 hE & # 2 T Murachi
AwardDglER &, KEFREPRZ b FZ ORAY —FLohhe, 4 ADEE &
LTRETE LIl BMERML HRAZRFEN LRI LD, ABD S
B lahin i (MBRRHPSUEET) OHEALIBEICKRELEE LELSE. &
i DIRHIZ. Mellgren (Med College Ohio) ' H.0 IZ 72 - T 2 /E#IT & 5 — EFASEBR
kT 2 PR O NE. . BBV VbR e LR RIS TERD
TH—ICR->TWB 8, FitlcRMN aRE{fiT 22 eBNREZN, KA (K
R) DFELH&ETIIEICRE. 2FRICVABRERBFF > TWEOLELH
ThdLedlc, YPEFL L TEESREEDBNWEMEL Lz,
BOEH (HBKBE - E@EE) | E4AKE (BHLX - E)

GRDOFEETDeark EDBRERLEL SIS, RDBSRAL THW, vOTOFT—
BHld X HEME 2R F) BRVESRTWS, MRTIE MRS D LS D
T, b FTiR0EFECE RV EFEIA TV, LTFTICREX CICRIEINT
WA IEHESII D S )V 23 A 2 Bl D4 ] % GDB(The Genome Database) D35 F 1ZER
FIUT=CAPN (Bh Al "KPN (KA E—TR) "O L3 CHEZTLTVE) Wi #lE
FROBEI-E LD THIE. CAPNY) —ZXDOHRIE, BHE LIS WA, BIETFEY
HEBTDHLVESTWDA (BIZIE. CAPNSIE, nCL-3, CAPNSIZ. nCL-2,

CAPN9EnCL-4) . CAPN4 GOK)IE THhiAf v o 7oF7—E il MEE ) (35
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JEIBNWRTH D, TN A S & caspase DXL D ICHEBSMHTITHENEH 2GR ER
BAM, AMhIWER>RWESDIM?

748, T —F O—EIT http://ag.arizona.edu/calpains/nomenclature.html ZZ2 M L /=,

FETFEz (GRKPBE - B4R

GDB Fadk BE FE/ =T ED Orthologues | CaM i ] i &
Name i BT | mEAT in i
invertebrates
CAPN1 | 11q12- | X04366 29664 u-calpain large WAnA" + | WA
ql3.1 subunit(xCL, #80K)
CAPN2 1qgd4l | M23254 511637 | m-calpain large WAN3A" + | HEAY
subunit(mCL, m80K)
CAPN3 | 15q15.1- | X85030 791040 | p94(calpain 3, + | EHE, | E T
q21.1 nCL-1), Lp82, Lp74 X | Lp82 EAVEE
etc. W5 L,
CAPN4 19913 [ X04106 35328 Jt-, m-calpain small + | HEN
subunit(30K)
CAPN5 | 11ql4 | Y10552, 2065171, | hTRA-3(calpain 5, | TRA-3(#RH) A 3 1Y) e DR
U94346 2529435 | nCL-3) CHEBL, ) | el (s T
CAPN6 Xq23 | AJ000388 | 2274962 | Calpamodulin TRA-3(# ) M, I | Cys AAIE4E
(CANPX) B | Hliz izl
CAPN7 3p24 | AB028639 | 5102944 | PalBH, PalB (1 ), g
Cpllp(BEEE)
CAPNS 1q41 | (D14479) | (441200) | nCL-2, nCL-2’ +- | H mCL, nCL-4
Ll s
AW
CAPN9 | 1q42.1- | AF022799 | 2502077 | nCL-4 + | HEE | 2ToRE
q43 T
BLTWS
CAPNIO | (T-#I5) | - : calpain 10? ?
CAPN1I 6pl2 | AJ242832 | 5689776 | calpain 11 NAWA™ + | fiR #/mCL ﬁ{:
57%—
CAPN12? | 16p13.3 | Ussea7 3462351 | SOLH SOL (/\T) R A
CAPNI3? ? (AF126867) | (5305702) | ? - | ¥EEY | CAPNS &R
HahTh
%
CAPNI4 2p22- ? r |? pseudogene?
p23
CalpainC ? (X01415) | (63333) | p/m-calpain large + | MY — U
? subunit(x/mCL) RO EREA
WA >
CAST 5q15- | D16217 303599 | calpastatin - | R
q21

"GenBank HREFF I PO 2T AOBD, EEL, £ BRI TWEVDOROTHRLE.
A 3P a3 7)NIO Dm-calpain (CALP A)® CALP B72 ENZNiZhisd L Bbh5%, Ihs
MuCL & mCL D ES SIZHIET 2MEAHTH S,
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3. TIPS (International Proteolysis Society) -First General Meeting |

IPS (International Proteolysis Society) /1% 1 {# 4~ 4 55 —[1] general meeting (£19994F 9]
2SEI DB 9H30HE T AV AGKIE, 24 M, Macknac Island C [ 24 F2o
Macknac IslandiZ & 2 — 0O L EEDIVNI R BT, 7 A ) ADEKR YY) — O

DTCHHEWVWHI L EoT. IAKIMYES, HENIEHR, HiE45°C<BNE
CTFhoke HENPSBFTLHEG., LD EVWENWDDONRLZDEFTTH 120 &
hdBdWiZF baqg b s b Z/N-X - U5 ARG (B LR . 2SN
AT20M, EHIET7 ) —ill—FTCRICEDLEWVWD I—-ATHd. FibKZ A
N iT&hmbebEDI2H (NMERKEIILT) DI ETRTHZ. FROZN
H13240-50% T, FEEMEDPWGLEL DS TE-ELSTHB. HAABINE
(£208% T, Ui QICOPL b &EMF XD h ot IPSEFEI WS D, &
Kook s, il EWENnS ZEBRWLEDESSRT

FRIZ9H25 AR, BAKL B (RERFE S T EMF T ) DXk

w5 T Structure and function of superfamily members of calpain | % 8] 0 12 B§ 5 —
&l W DA F o = o L18A 48 FiE . "Pathogens and Parasites”, "Inflammation and
Degeneration”, "Homeostasis", "Late-breaking Topics", "Plants and Viruses",
" Development" , "Cancer" , "Protein Processing" & V5 8 D@ Sessions D%t 5 h. &
atb 4O Thh . HAY—RRIL, DHEERPED LR BIEDS 2
R 7 )L 3 — )V &2 RARD BiThh, G50 BBDORRIBH >z FELVWABIEE
BT 50, LTV EERICBLHZHLVWEREHL -/, HEHS T b
DRNEE R DORERME > TWEDIIKETH o BICHWEDE, WMEED
FHE. LI 7OF 7 —ERA vt BV —DOEERITO R RDBDTE
LT COMHIC BT LHADMEDOLLENEMEL .

RIS L AD —8OBI0E, IPSOREBLEEFETH > B-HDO5

1.




BlDERIEN S EIFICSBH U A PO A4 b KEDBonnie Sloan#% % 2 & 97 2 616§
SHEDHEER{T- =0, ZfOPHCHDPN 28 2% (Business meeting) €. i L
L vcouncil members Z3&H U, JEEN F=members S @O ESEFME LT b
ZR->TWie LW -TH, KEADOEMEBIL. 50 FIRE AETEET S
DOHPHS I TR Fo HIAVELD T EXE <D, WERHMZERZORE L
EREAKIX, A7 A VD (USAL A ) K, F—u v, ZOftoE %
EWVD 3ODEIZHT, TS/ IF— P LEAZD GHIX T EIZ 3 #G0 TH R
THLENHHDESE. BEEE (Y 1A S EIPSEMICHEAELEA) O4H
HEILE>TRENICTS EVWIBHBITH e ZIMEDBHDBT AN AWANTH D
Zeix, ZZTCEFRicahE, oF 77—, 7o0FF NV A0BEE TGRS
TWABIHREDNZVWHED TZOMDE 2y ICANShEZ IETARELEEDN
EHHEVWER I, BREDOHE, 12 A Dcouncil members (= A - 7= HA A&7 #
— A (BEBERESATRREEZMF LY — - KF @%4E) Lok (BRE—%E
IZFR) o IPSIXERTHAHDT., FRBELNLSBWICEET 2D JournalZ 4
O (BERTOEFORIGTIEL LATENT, Fh#LLik-k) . 777V —
LADTN—TREBMOAHBFROBERE LT HhRER. SEEHRINTH
CERbh3, RERERP L. HLFRESFIEN ST 280 MR FERIC LT
WSBNDBRBELRLITHAI.

RENZ20014E1T 3 2 >~ T, Bode [ 1 (Max-Plank-Institute, Germany) 7%, H#&
RICEAERHTITODNE FETH B

REIC, ICOPIXE IR TEOPRLEPDORESFONZIEESDT, Bk
OFIREZM U LIF2 L. ICOPHIPSIZED » DT T, IPSEH2IZLb LT,
ICOPIZHBIMICHM T A itk LEDbR S,

R (MXERPEFBELTS —MHE)
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4. The 8th International Aspartic Proteinase Conference

FE 7T AN X B7O7 7 —CEBREGEN LI I 9EIATHNPS9H 1 2
HETHRNVEHIV, T4 77 v VTS hi. 74 Z BIIRL ML
DEHEY) AR S EEER 1 0 0 0kmD KPTEIZPEP BB T, £OHLDT ¥
WEAOH L 0 FOILOREICKIZIEN > IEOELWITITH S, FHRHEM 1 6
~2 5 CLERMEZELTRBRS, EXNOLTI—10 9D 50BN EVRES
We DEADPLOBARTEEZINARSBVWESEDL bhbhPiH>EHRTINVT
AR enZNV—7Ic2, 3HE- t—.'d)’if\ SEBIIWBIZYZ 2 e FRanE,
HAD ST HE. BITEIRVWEHEDMELERITRS T, TRINICIEIRD
N—RRDTH>e LIL, 71 2HBDOFERES LWRACEKRITICHZ WAL
=T, RIROENE Y Z DARERAT L E 1 k3 Eoto EROBIE
iZ120~13047C, 2ETCO7ANTIFUE7OTF7—EERSEICLERTS
MEZED VI olze HAAZNMESHN 1 5HEINBLATL D Do, .
FfEh D PRt T > = Z L DR L o d Mk,

ik, 9 H 7 H# @Jordan Tang¥(%(University of Oklahoma)®D 23 A
pre-millennium reflection on aspartic proteinases in human diseases | % Rzt b (2, 25/ 9 IFf
6 — AR DG & - =0 OB EIL, "Expression, biosynthesis and processing",
"Structure and mechanism", "Aspartic proteinases in disease-I: microbial and parasite
proteinases”, "Aspartic proteinases in disease-11: retroviral and mammalian proteinases”, '
"Aspartic proteinase inhibitors and new drug design”, "Plant aspartic proteinases”, "Functional
genomics and gene manipulation" & W5 T 2Dt v S a Lzt 6h. Git4 2 HoWH
HfTbN e RRAY—HRERIIBREDNRD > 2RHP S SRPEC S VWETORMIC
frbh, Git6 BEOERNH . NIERDS B, WENIZEPRD A /37
FOHLHLWHERDBH D —HT, IO L S REESEIN O #HEiT-

4.




CRALBEIBREDSSH S =DERETH =0

FRAAFCONWTET AT 2 MIC#S 3 2 2 LEREDMNIC O PREMICS (A
NN Bk % & TRWIERICEBEICE R - ) TERLD, RASHVEKE ¢ -
ERELIZONWTDOAHED PN Z S T E /1 "Expression, biosynthesis and
processing" M v 3 = > CldyapsinsiZ DWW T DO IE R HSEE % DM F=o yapsinsid i ik
VE7 I JBICH LT =— 0 R 2RI LW A ZTOT7 AN F 705
P77 IN—TdHdDo THE Cycast&mammallZ[FES L TS, 8. cerevisiae T
(dyapsin 1, 25 L T*353385 . mammal TiLyapsin ADSHI SN TUV D, yeast yapsinsiZ
W IR FERIHFE 21T > TV B Y.P. Loh (NIH)IXyapsins 1, 2, 3{C 2T O JL BT UM HF 94
WREARBET 7O Y FIEDWTRE LR, &k, HKikL MBS
yapsin Adpro-opiomelanocortind® 7' 112 & VEER E LTCOEEICODWTH FRL
=0 1. Jean (Institute for Animal Health, UK)IXGPI7 > h—@D TP ZZ F U705 F—
¢ & 5274 HEimeria aspartic proteinase (EAP)D EE Ak & i FVEBEAE IZ D W TS L
tOP AN X707 7—ELERRE A — I REGHRIE DN THRE L.
"Structure and mechanism"D L v ¥ a YTk, LWL T AN F U BT OTF7—ET
& % plasmepsin (N.K. Bernstein, University of Alberta, Canada), phytepsin (A. Zdanov,
ABL, USA)% % O X S REEIT 7 — 7 Diid k. BERHD S, ZONHIZBITS
HEAOZBENEME & & UHTene, MUK LE. v a3 L4 TiE #
EdeR RN B L ORI RE T H T AN F BT O T—EIZD0T,
HHEGRODOPEHRLLOETHLBRBESN, ZhoOMFEEKIEL & b ICHE
EHT 77— DBREN, Che2BFENE LERFZ v 77 A L ORREMIZ DWW TH
hahi. & <IZK. Miki (Toho University, Japan) DR e L =B H o OBKi~—h—&
L T DM pepsinogenD A AMEIZ DWW TIE, £ DEBFEDAI ) —= 0 57 —4 &k
IZL=dOTREBILZE B U/, "Plant aspartic proteinases"tz v & 3 | 82
- SDITN—=TPEDRENE < (EEFDC. FaoD A HLNWS T LbH %
h%) . HAD 5ILT. Asakura (Atomi Junior College)%oryzasin 10D C A B fIHIZ 8 5 1
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007 3 7 EEERIL A & B8 % polypeptide insert® F& I 2 U TREZ O 4 B E v 1=K
SRS AW L, Eh DbautolysisBlili- S hOBREZ R L TWAZ L& RIEL .
S hiEEEOE A LWEDN b O KB EBARE - EifHch I EN T, EIZ
R BHERT T I ENTELE, HREZEORIXT7Z 7 ) AIZEWEELEWI T &
TEVPOLRREBH >0, KUK S EBAEHPO &2 nilhed VEC SN
T, TETCIIRVWVBLWEREZ LB TCEE, TEhiEd 5 8. HEAADH
HERICHBEEINZFIC I ZEINTHAENVWE B >ERETCH D,
RiNZ 2 4FE#, 727 (HARICRZA[fEEIKR) Thrbha PETH DD, 3F
FIC2WTIEELEHRE > TR,
A = (Jupd Ko 5 e Rl KB 2 =)

5.8 2 9KREMZERERICSMULT

SEOKREMERNERL10A 23528 i/ 7IE—FDIa
Ryare A —TiThhi, filnl, 19 944ECv4, 7 ITCirbhERIE N
Vr—ry (d—Fr) BDREMEHT Y - LEEH RERNBEROKZTH - 1205,
FHIZREIZSEEN, [AARL<BMT 5 EMNTE =, FEEEM15000,
ZIMAHEM20000AE, HEDS TOYLERAFRTH oIz, KAV -5
DNRAANVOEBL 00 0L EH D, RRAY—FRRIITFai&TFERO 2 BliTbh /DT
1H200 030#ZzMA 2O RERIRE N,

BB DO ZNT =, PWINAT—ESIRICE->TE D HITFS N5l
WTHoto BHICBELTIE, AR —L L WFHRIECFFEEIEPLTWE, 7
WYINA 7 —fEPBEETIE, amyloid precursor protein (APP)D 7'+ w & > VFERIZ D
WTHT = READA BN 2o CNETIT, Selkoe I Presenilin-1 (PS1) 4% ¥ -secretase
THH2HEMZ, PSIOBEEF A 4 L TM6 & TM7ICREX DT W 2 Asp257 &

24
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Asp3857h3amyloid [ -peptide (AB)PEHIT M THAHZ L EHRLE. COHER
Notch-1DMIfAM K A 1 > DOUIMHIZ HEET 5 LRI NTE, CORGHICH
LCHEE 2510\ /= Dl Haass 5OHE T, E | Ol LUFIMEKCPS1D exon 8% R
{8 U /= spliced transcript M S LT 4 D%, T Dvariantidpoint mutationHS 2 hr h A
sp257Ala &t %o HEK-1lfdi- O Aexon8cDNAZ BB S, & 6508 APPE
Notch-1Z X L T A, y-secretasell KX SAL OPEEIZIEE X R >F L
7 L. Notch-1DUIErZMIHIE iz, CheDRRIE. ASOELICIZMthDAspiEIEDS
B4 % el R B b, PS-10D ¥ -secretase & L COME T2 B£CIE T LLEN
Rnh, ZOAHEMIEW E O TH > o

H9 —2D b EvY AL S -secretase DA E T & % o Amgen® CitronD 7 )v— 7
IXAPP O B -secretaseifi {4 & R 2 ME A MO 7 AN ¥ o7 nr7—€¥D 70—
=T B U (Vassar etal., Science 286:735-741, 1999), AKX S TH S & D #
Gz, MOZNV—7d6EROBED T, COBRRICEELTAD
HEMERE SOOI, Ao ZE L, ArpO 7Oy Vi3 a B,y
-secretases DS 5. L T Do a-secretasel” £ = TN DK T (APPs a YD UIHT & 10kD
OIEFS RO Ccs3ictiliah 2. = ORI & L T ldmetalloproteinases® ADAM10# %
WIZTACEASHI HNT WS o B -secretaseiilh Tld. Niw D100 kDDAPPs £ & i &
DCIZ LI, C83L C0ILE & 12 ¥ -secretasel L > T Ui & N A G (AB40 &
AB42) & SR D 72 L P3 peptide W REE X N 5. AB DNIZAsp (APPDP1 positionC .
Metl AspO i CUIMiEN %) HETH LD, ¥4+ —REDELTGWHHDS (Z
D 2 BHS B -secretasel” L UM & F AN TW2) , Cionbid, b MERBHNKET S
-BLU y-secretaseZ BMLTHH, APPR 7w XV LTALREETDZ
DHISEN TV H293 2 W T, B-secretase it 2 OBEOREERIT e O
HMIDDNAZ £ 72 V=24 b AHOTL NADTOE—Y —2F-> LB~
5 —ICHA AR, T HDNAT —)V % APP % @ HI5E 1 L /=293 flifaic — @i 1o 5 85
ST, ABFEA® REUBDNAZO— 2 2EELE. ChiZk->TREShE

-26-



MREIANT V77— CBIBA7ANG X BE7077—ETCHALENHG
&7 b, BACE (/-site APP cleaving enzyme) & i $3 & 117z« BACE cDNAIX2526bp 7
Hieh, ORFIZSOME D7 X /B% T —FLTW3, BACEHEFIENGm#217 2/ §
o THFNENZER L, 22-45&KHO7 I /BEND 7 0ATF FORES T,
CHRfI M E BRI 2 A LT Do IlEE RO ARIZ46-460% El £ CD 7 L /2 BEEA
DS ZWEEE (4 »F OBERES BN A RD) . 247 3 /7 FRIRHE Dl B
FAALZRMLTWD, ARERILL 7 ATOWEMERIL 24 L, W07 A8 5
Fr@B7UTF7—ELE LTRYIHTOMETCH L, Blkd 5 £I1C, BACEHEH X
HF 7L VB3 THOMAM 2T T, 2y bev AR EZEIN, & MUEE
WHEMEZH L T 52 & D5 o F0 BACE mRNADFEBE, PEBEIC & <. i
EEUE<OMBTRD LN, MTRIZLALDOHEETREANA SN S, in situ
hybridization DR, 71) 7 Mifa Cid i < fFEMRIC IS 2 C LD EIPO AT
b HHOAFRIIMNTIOKDTH D, MRABEZINI ey FY—AICRDLN
TWWb, TEMERHED BT 5, Pl positionTHIMdT 22 &, BLULSLTIEH DD
Tyr¥ G BTN 2 2 DS DICE T2, BilipHIZ45&E0. ThHD
HEL, BACED B -secretase TH 2 Z E ML RB LTINS, G, TILYNA R —
FEFEDKIC BT 5BACEOHFEER DM M 5.

TIVINA R—{CIRALDERMDFETHD ., CHICHEDLIEFEOEEILEE
RIRETH B0 FEOBACEDTE RIZ, BHEFHICIEIERICERKENEDTH D
LU, ZIWINAY—OFREE2EZ 28, PERVBEICEERREIREBIIRS
7= ¥ -secretase Tdh 5o
Al 25 (KEKFRFRES R AR R 2E 5 TSGR B #E)

6. BNRHAELESREZY YRI T A
rFosFsz )y AcLrMEEEDEY 2L —¥3 /)




ERIVEIOHTHARBEH, #1327 ¢ AR Tirbh e Ry
ATEARNERC D> T 7074 ) & A0k~ kR T2 #E L T b
WAL EROTERT D, ZIICOEZRITOBHEEL Z LN TERE. i
9:00/ & LW AR &, BB RN TELTOWEIC DD ST, MILIEITWN
DBERTCH > T=0

g9, A=+ 772—00FRBORIPEZHE LT EELTABRBIAE
(ERE e ENFER » T 3OV —ZE BB RIFZEA0]) OORIE T > VR LDV ok -
Fo KEBTNW—T OIS THLA— 77— (AIRIEH) O FHEMICBL T,
BWOTF—HHRAELVE2—TH>lo A— 277 V5B E N TRRHE L
BRI VISR AV PALEDIAL S RAFLATH D, 7074 ¥ RZREKRCH
ATHA > 1w 7 RRIEEROZE NS MR EMFENRETH L. KB NV—71E
FEEDA— b 7 7 V—THEESRRE OFNIC L. ChETICBOMEF2 70—
ZUTLTEE. Kild, CheDEMMEHEY VBEL - IELEXF M4 ER
B RX7 40 - BHE7TD Y VT - BESREE TR E D5 FHHE % v U T MR
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AN F—=DT L TCROD - LEMIETHE (dermatosparaxisis)h L < HISNTW Do
C DI HEFHED 7 > DM T, pNPIOTEMEN R L TWA I, NERZ O
RTF FHIEG LEpNT T =7 U BERL. CORDIERRI 7 —0 LMD
DHEE N T, KAOKIMELT S &b, Colige® (XpNPLltHE 2270 — =
YT U pNPID4A DODTORNT L (TSPY 4 7 DNEF—22E2A4 07077 —
C¥TehoHT L BRELEDN]L B L OLESICpNPLZADAMTS T 4L L 7= 2 A itk
BLoTEDH., BEADAMTSAZHI D M THNTWS, il KMESHEED Y >
pNPLB{: TICiE. A Oo7O0F7—E& 3 F T3 1TopORIBZERAH D |
=L 7 MERBELTQWDI LB hICENTWD, FEEMERKIS—
7 450D 5 5 Ehlers-DanlosfiE{E EE (EDS)DVIICHS, [6 L < pNP1IEM: O RIHIC L b
pNIZ—4 Y HERTH DAL TWESA, EDS-VIIHCOEH T HpNPLE (5
TFicF o ZERNBROD D AR D pNPLEE TOREIC L2 ENEEHE h

4. Aggrecanase-1, 2 (ADAMTS4, 5)

PIVAEREOFERTIOFF ) ALT, IS bilikE~
P w2 2ZWELTNWB, FEVV) AVIENKKORIR K AL Gl1EALTY
27054 YEBIUTET7 VO CVBERG L. EXRZARZIERLTWS. 77
) 2 IZiX Asn(341)-Phe(342) B L 18,  Glu(373)-Ala(374) & W5 22D 12 UK Bz A
HMohTBbh, 203 HAsn(341)-Phe342)iz v M v 72X 0707 7—E¥
(MMP-1,-2,-3,-7,-9,- 1) L h VI S W 286 CH b. —FA. Glu(373)-Ala(374) % U]
W34~ % 705 7 —+ hiAggrecanase & MEIEN T UV 2o AmerS OV )v— 7L o Bl &
B % LW X D Aggrecanase & K ® . DNA Z 7 O — = ¥ 7 L.
Aggrecanase-1(ADAMTS4), Aggrecanase-2  (ADAMTSS5(11)) D' ADAMTS1 & H £ o i i&
EHDOADAMBI A N7 NF7—ETHDL L EZHALPITLEG,10l 77V AU
B1F 2 Aggrecanase D YIMF S 7l £ 70 0 v EERES SHALICHEE LT W E 0,
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Aggrecanasel L D Ui =77 VA v idE Redthh oL T L £, #RE
LTHREB~Y M) 97 ADWIEIND, £z, Aggrecanase TUIMTE W77 41 2 W
Fr i BEE ¢ 0 s ENEBIET SRR O B F O BRI IC il h A 2 L s, Th B
DRI BT 2B ~ D Aggrecanase D 5038 < B X TH D . SHEBHI %
DIFD & —w b LTHIffE T 5,
5. Bbbhic

TACED L 5 72 A I ADAM Y 7 2 V) —ZBER R T O 2L & —E L LTH
IEBRA X 1 70577 —ETHEDIZH L. ADAMTSZ 7 I U—ZfMifasi~ F Y v
ZARCBELT, 2= rHo705d ) h iR EOECMBR A FO 7 oO& v ¥
YRR RICEbDA —MOAY T T T —ERETHEZIEEFTION 5. BT
ADAMTS7 7 2 ) — & LTI 8 2DBFHMEINTWAED, ChedD>bD#
o, T R—RABRIERINWTWEBEFTCHo LD, IEHICEST
Big->HSPOF 6 TEDERELL TWD D, BEITHuman Gene Nomenclature
Committee Tik& SN EBEDHRINTNWSE LS ThHhb. ADAMISZ 7 3 V) —ilifx
FIIHRRC. elegansiZ & WL D DPEE L. T D S BGon-Ll (G- LR E O R K
ICBATHAHIEDHLEPIZEINTWVWS[12]e £/ADAMTSZ? 7 X V—D@EHW &
Z Ald. pNPI(ADAMTS2)H EZ MG gsi: DR EEE-FTd D . & /= Aggrecanase & B
BERLOMbhhspBEENDLDIC. ADAMIS? 7 ) —HGE-FORBE = iE
BRI REDPECMOMBERET PHRIEEGI SR L, BRE L TEREHRICED 2
WHEMEDE X BB ETHD. RLYOMRITN—T7 T, BEFRIETIZOMR
firl» 5 ADAMTS1 D £ HRIZ BT 2WEZBH SEDICT 5 8 THEA TE N,
ADAMTSl{EFRIBY Y A TIXBMIC B 2RELR MM R-TETHED, &
BEOBEHHIFL TWde TS77 3 ) — IS L DMEHDBEALTCETNWTHE
FHE UL RoTETWBD, AL DHADAMTSI 7' 115 7—¥ O 4 BRI 12 1 E1) % B
EMCL, BN TLEDRWESITHEERDEVWER S,
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TR Rl S R
HEEAAL

furin
v A ’_( v ”\\\ |
Dis-
PRO !I' mP like TSP sP TSP-sub
B e ——1 |

ADAMTS-1

=)
I B B | ApamTs2 (Procollagen N-Proteinase)
0§ I

e —1 | ADAMTS-3

ADAMTS-4  (Aggrecanase-1)

e 1

R o | = ADAMTS-5  (Aggrecanase-2)

1 ADAMTSZ 7 3 1) —@itARhE

PRO:ZORAA, MP:A#DO7OF7—FRAA . DIS-ike: T4 A1 XTH) AR AA
TSP: POEARI T« AT« EF—7, SP: ASX—H—FHHEL,
TSP-sub: FOA R AR D - 4T - HTEF—7



4. —BLER (NO) KX 2EHADLAEM & BEEdE

(XLl

—fEAE%FE (nitric oxide, NO) IE055 R, MREADITHIZED A 72 & $REHD &
JEDRIANNA T 4 L—F— L LTHEEL . & 6ICIREMISOME, 7R h—2 2
O, R EOEIAWERREIIEDb->TWA I LM Ih22H %,
fli 2 ORIELC B W THESERNOGHEE £ (inducible nitric oxide synthase, iNOS) @ ¥¢ Bl
EMLCERPIICEEShZNOX, TBET 7= — b1 77 —EDiRMELIC L %
B (PR MR A EMBIR SRR L) AT, N—AF2FAhFA b
(ONOOY®NO' (= b= AhhF4>) | NO,% ¥DNOH D )it E REEL
IO ERL &R T LB TEM 2 RIEL T (1) o ITEZDL D RS
EBRCYH, HeoEMEMEAED Y A7 4 9F 02 R EDLER RIS
BWh7 I LR, = boft (NO,&»BWENO, OfthiER) . = b (NO
#BVIENO'OFINREIE) & 2 WIEEELTBAi§ 52 L ick b, TOLMRELEE K
BXELIENHENZ LR TITHERBTIE,. REOMEPHRLOHRA
2H LIS, NOIREE L7 3 /BB EMIC L 2 BHHOBELLIZ OV T
BT D,

FA-ND= oMb, = b OVMRIC & B EREMES T ORESL

FA— ) B FR GRS B &, BRALE T G2 Oftid (b 1B 2 21T P
TWo FHZ, YRAF A VERERBZOFEMEDORE OZICE O EREEDMH D
WAL EEKRT 2. £12. Y AF4 L BREYS LO-SS-HE PR L OBRE &
i, EHOBREERIC BN TEETH D, EEPODFA IV, HDNIEHE
EHRICED 2 F A —VRERO= Fofh, = P bk, ZOEAOEEREICEK
REBERETZEHBEIND, k., SFLEETRVTA—NETY, =2
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hovbehaZeickb, $EOEIEEIIMEZ, ZbnVFF - ELTDE
MUEENIMEh 2 dFAHND. EOLHIRHE LT, HRA—EDNOIZ £
ZALHMEMERIE (2-5) . P w2 R A DTOFT7— (MMP) OONOOIC L
it (6-8) . al-7OF7—E A Y LES — (alPl) O = b HLFEEATH
2S-NO-a,PI (9) OFFEFEMLR EIZDNTEERRT %,

1) BAZAA—EDONOI L LPHE & 7R b — A Dl

Fas') /j > F $tumor nectrosis factorZz EOY A b A >, Z L THERR E, Hee
RYEH T b= AEFHEITLHIENHENTWSE, 7 b— ADOFEHRICH
W EI RN BES LT WA C LIZHOINEERE L h R h CnWECLTH
A0, SATCIRMARNOFA—NLT705 7—¥ThHs —HOh X\ —ELhRAr—F
DESHIIC MBS h, fifBNEREO sENEREEhE I EICE D, PHRF—
ANFERENBZHDEEL SNTWDB, COARN—E¥Hh A r— K OFEHALIZIE,
PHRM=2ZFHORWDENZED, HINTHEOMEDOEWNI LT, HEHK
DFEMDPEEL TWABZ EDBDP->THEH, TR THICIEAR S—E 3 58
ol L CTHAE L. Z2OIEMEARICEI &L 22 L 7 —B o REN 7R b —2 20
EITICHBEEFZ 6TV D,

—WEE, NODYA R/ \—E3D iEMEE Ml 9 28|E PR W ERFIH, EHE
Nizo Ogura® i, NOMH A (NOR1) B34 Z/8—E3DiE M % fE Rk A2 12 BH
U, BEOFF—N (YNDFF) OFETFICTRET R L2BELE (2) o
—RiZ, ZbovikdhiF4—IVE, §abb= bovF4—I) (RS-NO) i,
BRICSUMC X D B 5 ICNOE FIH T 2D T, NODFRZEIZ U [ O fiE & T i 1Y)
IZ[BE ¢ 2, F /=Melino 61X Fasfil i h-fliRicsI SR sh 27 b —2 A &
PARP (poly(ADP-ribose)polymerase) DI HINO (NO+) MK (S-nitroso-N-
acetylpenicillamine, SNAP) [Z X b N2 L2 HME L TWE (3) » hANN—F
3D R A A 2 THLpl7IEsHMD Y 2574 ViREEAT 2D, Dimmelersit. %0
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S BLCCys163D AN BN FA—) & LTHEL, ZhBNOICLh =t bE %
ORI ETH D L AR LE (4) o — AT FashlBR &% ST TviengH
KT T, AZRN--EIEFHEEREAROIKBTHEEL TV 2D, Samlerb D 7
W=7, THICHA T, AEMEIINOS L D EEE X N ANODH A /3 —Y pilil(h % fid
WRICZbRELTNWAZ LT, ZOWMMERIBILTED. 35612, Fasliliiz 5
IR ELDIR= b & FRHC ABRAED IR AEZ b, A 2/ 8-—-E3id ML
ENTRE - ZADFERIEShZ LV BB IR EZMELTVD (5) o 0T
hiZLTH. NODHI 7R k— ZMEMIL. NOIZ L % BERENESR 1 0 Hole i) i 2 (L
Pz 4 HREEBRRAIGHEEETIE A h =X LD—2hd Ly,

2) FOMOT A )7 OF 7—EDNOIC L 2PHE
HANS—BPHDFF— N7 F7—EE, B bovbickh 2ok
Pl CWBalfetEdd 5. SFA— N 707 7—Eik, VU J—-LRNEH
AROEREH L TNWBI Db >TWE, ZOHD—2hF 7Y UKid, FiC
AR L 2BRIICBWTEERB E2/H>TFA N TOT 7 —HETH 50,
PEDIOTRFT—EBNOILL W EFT 2 eBBEIh TS (10) » FL i
CHET, B MR GERE ORISR TH D RIE 55 R TE O B 18
FEHEFD—DL#Z 5N T3S, pyogenes exotoxin B (SPE-B) D &AL FlyEVE 12
DWTHA LTE . SPEB EFA—N7077—¥TdH b, dihiothreitol
(DTT) KCFA—NEE 7V -T2 LTEMHLIN 2, R, EiELL =
SPE-BZNOM A (NONOate) = bR VF I = (Z bV INE FF 2,
S-NO-aPl) ¢RI ¥R LICLb, ZOBEEMENEJEEENE. BEkH 22
i, 2h ZhdICs0143600, 1200, 17 M (NONOate; = b0 ¥ )V & F 4 >
S-NO-apPl) THhH, NOLh= b VFA— (FFlc=brovt&EATH S
S-NO-aPI) {2k 0 SROBHEFEDRRS Shze — IS, NOZDHDIZ LB FF —
NWO= bV LB = bRV FA—)V DS HEEDF A —NHAD = b O VEEE K
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Jitn (RS-NO + R'SH = RS-H + R'S-NO) @ Ahs, = b 11 VLD ED KL & HH
BERATWD. >T. NORZ POV FA—NIX, SPEBREDFA—NTTF 7 —
itk LD FA - VEO = b ovbE 4 L TSR DB TV D LD
hd (K£FE) o

3) MMPDiitE(E

MMPEERITESL = 1) v 27 ZARERLER O] & 428 U . A ZE YD T il 4 {65 480 IR
OFLEE S, BOLRRMICEERQHER T A 0707 7—EHTH %,
MMP I A G5 HE R A BE A (proMMP) & L CTHIIANIC i & % o proMMP D
propeptide (autoinhibitory domain) H'Z{E & A5 1 LFk M A STLPRCGV(N)PD & 1) 5
BIAIDMEFES hTHE D, FOFA—IEDEEPOD SR A A L ICEEETE S
ETHE LS s h, TEEOREREELERIhTEY (VX712 R
1 wFa) « WERA A ICENLEFA =AM S hObREMEZITEZ LI
L 0. ZOEALHUIN S h AR EN LS N S, ZhWE TMMPEIEML T 21k
EBMmE L LT, FA—IvEmWiintEE S 3 2 B8 HEKIRE&Y5N-ethylmaleimide
REDTIVF AL 2L TEMBEELREDMoN TWEDN, B2 IhiZhzx
T, proMMP ¥ NOZ2dH 5 WIIONOO L E 1 2 & 2DiEE LM ERE N L2 H T
L (7) o COFMHERBIENOT= bOYF A=)V (GSNORY) TlrAHbh i
WZeht, YRAFA VAL vFDO= b aMETIER . = bOftH B 0niTEbIc
622D THEEEI BN, SHIKHEKHZZ EIZ, LTI D
proMMPDONOQO IZ & 2 ifitE b I A, BucM 7 V4 F 4> (GSH) OFEETFT L
DERICHMT 2L E2RHLE (8) o COWMEIEIMMPICRTEZINVYF A
OfEf (conjugation) ICL W =B INEH, FOFKEIEDTTR EIC L AETCEGIC
LT ERVT EMD, YRFA VAL vF LTI F I BD Blite-SS-55
ALIERLIBERATH LI L Pmman e THIZBEL T, &ii. ONOO &
INVZFAORBICED = baZ Ny F4 > (GSNO2) HHERT 5 LAERE X
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hi= (11) » £C T, PR L/=GSNOZE proMMP £ S E B TALE & 2 A,
proMMPO) EBH 2 G ML DR S N fze BE- T, ONOO' L VIV 5 F A4 DRIGIZ L D
HLAGSNOZIZE D, ZIE F A4 L PRCGVPDAECSIHH D2 X5 1 Lk & DR €
MDY 2T 4 FEERR L4850 (BIZE-SE=0)-S-#fmE) hEL, Aundki

IEMMPOIEHEHE DB E S TWA DRI,

4) aPIO . b i AEIZE S Bz e L R D F8 B

alPUZ RO EE k€ ) > 7077 —¥ 1 Y e E¥— (serpin) T b, &fth
HRLZ2Y~E0T IR Va2l ETLIHAEFCHD. HERLDHSATY
ERIEE LT, BRGHHER 221073 <. FHZZDHEMER LD AF A = 5RO Bk
feickh7or 7—PHEEFEE2ES ZLPH 6N TS, £ LalPlid, 2050 F
AIZ—2DCysZ2HLTWHD, HLld. NOLaPIOKIGIZE D, ZDCys232D F
A—NEPEBC= boviEXh, SNOaPIBET L LERIEILE (9) o HEE
HDHTLIZ, TOS-NO-aPLid b )7 Do A —FBITRT 55 EDserpink L
TOMEFEMEER LN S, IEFRBMEEH L W= boVvFA—vE L
TOAEMIEMEITINZ ., B CHIE IC o4 25O EEEA (bacteriostatic activity) %
Bl Lz oo =1V F A4 —) (GSNO, S-NO-albumin) PNOJML Hiik 3
Td ZNONOatelZ & i {FH 2RO T VWS M, S-NO-alPIOFEEFAOEE (1Cs0)
14 0.1-10 #MT. S-NO-albumin® #J10 {%. % L TGSNOS>NONOate®#] 1000535 /1
THo1=o HEARY b 7 AXS. aureus, S. pyogenes & Vo 1= 75 ABGMEEKE B L O
E. coli, S. typhi, S. typhimurium & W\ > 7= 7 7 ABEMEEVW IFhICBWT b FEREIC R
Hohi (9) o & HIZS-NO-alPlid, FLROFA—N T DF7—EITHT ZHEE
MbHLTED, aPld= b Lizfan, fEEOserpin HEICNZ, FA VT
05 7 —LRHEENE LIREL WA Y b5 AOBESEM 20 L, 2RSS 2
BT L Lhbhot,
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Fo o= b ofbic kA EEEE S T OMIEE L

FOi v (L-tyrosine) ZIXUHETEHEFHRT I/ BIREEIRCEVER (7 «
J—WE) OrBETFORES. BV ENEISHEE £T 5. . BENICBHS
ONOO %ZiZ Ut & T 2 IetE EERMEYOELEIZ= PO F DO 2 > (3-nitro-1-tyrosine)
DEEE > THZZENTES (12) o BUEMEEY O~ -, N RE, B vk
Yawy, HEEMEAFELCEREDZ {OMETHERAOF L L KEN = b ol
Eh, HL52WiLEHO = oFo > ORIESMT 5 2 LRSI Tn 5 (13) .
FOorvO= b L LT, a) ONOO L3~ bodk, b) Txnss—g
Y& —+¥ (MPO) IZLANO,OBEERIGICL A= hOfh, ¢) FO 7T hve
NODZ ¥ h)NHhw 7)) TR, d) = b D{UIREIC L %= b OfbRIG, e) BEMEER
BT COWmMEBICL2=bolthEdEILNATNS (13) o ChETC=bpFD
Yo OERIE RIS ERRIEDOT—h—L LTAHWShTELD, EEE= D
FOFOHOOEHEN, H5NEERFHEAOT DY VEREO= b ki
O BREL LM EHE WA LS E k> T E iz

1) a-tubulin®F 0> = b OBIZHE S BUNEER A2 E PR b— X

ZhoFosroEErEE U, MlaREE, JEEmE. 2 L CilldEgZE L
REDPHMBENTNWE. ZOMFL U CEiserichbid, WO =hoF o B ERE,
B B OMHRAESE A oo Ml B RSB 1 C 3 D a-tubulin® CAR BN IR TR 12 HL
hiAEN (a-tubulin ligaseZ /T L T) . ZH P Da-wbulinDESEHET 22 &
& D HUNER T2 HE, EEEL, E#EEET, 0unCifigEs (78—
R) BELSZEERVWEL (14) . KEEHEATW S,

2) EGFL 74 —0F 0¥ v = bofuicfd s ¥ 7 F I REDHSR
EGFR (epidermal growth factor receptor) (& LR MR 2 LicBE 25L& 7

F—RFOL X F—ELT77IV—ICBL. €D} FTH % EGFPTGFa
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(transforming growth factor-«) & DEESICL D 2@BIKL 2 LT, ZhilEny 7

FIAREDNER Sh, DNABROM X E(RES Do vander Vet 51E, LEAD
AL ROPETC & 2 A3 LHIIEIC ONOO & S & B % & EGFRODF O 2 L 4R D -
Fofb&h, & 5I1ZF N hidityrosine cross-linkZ JEREd B 2 LT L D A aliE) A,
D4y FOREEMN S ROEGFRO2E KL (dimerization) DS, ZhLibED
STFNEEDPGISREISWDZZEEWELE (15) o ZOT &iE. ONOO A3 H
y FEAIRVLETY--OFEHEIIC L hHilEOEE D HEORIERE 2 6 7= 5 L,
ZDOWF L UTEGFL & 7¥ —DF 0 Vo= b b »iEE LT W5 uliElE &
ALTHD, NOONOO DAEFFEEZ# X 2 ECRBICELRIRTH %,

Bbhic

PLEIR AT E7NOIZ L 28 E EMEEED A W= X LA ORIEE R 1 I & i,
COBER, FA-NEBITFOI O bofid 0= o GBI 54k
FRIGMOESCMZ, = bovFA— o toFos o 0EmiEE, Hi0iE
EREPDOY A7 4 VREST O VR EO(L B4 EAEEOZL (B
BEEDATEMEAL - MRS DWW iTE =R BREO N PEEZRT TS, £=,
FEIZBOTIFEL bt okh. COKAZENOONOO 12 L2 EESTOMLE
fEfiild, BHE - 7 /JBICRLT, 5 ZNSOPRICH 2E{ET (DNA,
RNAHREL) (S CRU. ShIC X Dln FERICH > A0Sz (4T,
) IE, 21ERICET oA HIc B 2 RERERMKFEETH D (16) « NO
PONOO 7 ED R EHRBE DO LG ORIEB AR EME, ChETZEOHER
mEEF & LT ofieclasttE 2 hollml s TE LN, SEILIINOIZL 2
HREVEYE DS FO BN L 7 OBMRESED B FA D =X ADRIHZ N T
WS HDLWIFEEh B,
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BMEesa

e,
(2

B 1.

NOIZ & BB~ IS G E RO ERZE S L7

HMEIFMcHTEIRRLETOIDK SHSF

A EEAE OBEBHE
A - it
ZWFBAE NO — &R
(2538 2 HiE)
l — ML
NO,
. + MPO
h 4
" NO,
ONOO +
NO,CI HO
= hOfE. Bt = hovit
‘Tyr J,RSH (GSH) lFiSH (GSH)
TyrNOz2, diTyr | |RSNO, (GSNO,) RSNO (GSNO)
—kaFO ., —rOFL—N (= kO ZkOVFEA=—J (Z OV
FiFOL Tz FA4 ) FNEFA)
Fa7yBE ’ FA—NTOFF—HEOMEE
% ; EGFL || S Rl it BB, HETY
& —EMALR & o Pl DREER
Detrimental effects: Beneficial effects:
At . HgE. TRREBH MR MRS, LR,
FHRE—ZX B, MR- 2
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5. Ao sl A T 52 A6 O flfd o3 8 O 2 B

<iELsic>

AN F S 2 OZERICH G H L. ZEERPFHEE LTI FIUDT il
ANEEBEBAGNET, COYTFINVDERDPEI5E, MO RFERHMIETD
TVEES P EIIREE(L I . BRLBRERICDRDBLZ bl > TnET,
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Activation of the Proteasomes of Sand
Dollar Eggs at Fertilization Depends
on the Intracellular pH Rise

Kazuyoshi Chiba,* Janet M. Alderton,t Motonori Hoshi #

and Richard A. Steinhardti!

‘Department of Biology, Ochanomizu University, 2-1-1 Ohtsuka, Tokyo 112-8610, fapan:
TMolecolar and Cell Biology, University of California at Berkeley, 391 LSA. Mail Code 3200,
R;‘_‘F.’W.J'e}r', California 99720-3200; and tDepariment of Life Science, Tokyo tastitute

of Technology, Nagatsuta-cyo, Midori-ku, Yokohama, Kanagawa 226, [apan

The mechanism of the activation of intracellular proteasomes at fertilization was measured in living sand dollar eggs using
the membrane-impermeant fluorogenic substrate, succinyl-Phe-Leu-Arg-coumarylamido-4-methanesulfonic acid. When the
substrate was microinjected into unfertilized eggs, the initial velocity of hydrolysis of the substrate (Vo) was low. V,
measured 5 to 10 min after fertilization was five to nine times the prefertilization leve! and remained high throughout the
first cell cycle. Hydrolysis of the substrate was inhibited by clasto-lactacystin B-lactone, a specific inhibitor of the
proteasome. There has been in vitro evidence that caleium may be involved in regulation of proteasomie activity to either
inhibit the increase in peptidase activity associated with PA 28 binding to the 205 proteasome or stimulate activity of the
PA 700-proteasome complex. Sinee both intracellular free Ca'* concentration ([Ca**])) and intracellular pH (pH,) increase
after fertilization, hydrolysis of the proteasome substrate was measured under conditions in which [Ca®'|, and pH, were
varied independently during activation. When the pIl; of unfertilized eggs was elevated by exposure to 15 mM ammonium
chloride in pH 9 seawater, V, increased to a level comparable to that measured after fertilization. In contrast, [Ca™],
elevation without pH; change, induced by calcium ionophore in sodium-free scawater, had no effect on V; in the unfertilized
egg. Moreover, when unfertilized eggs were microinjected with bulfers modulating pH,, V, increased in a pH-dependent
manner. These results indicate that the pH, rise at fertilization is the necessary prerequisite for activation f the proteasome,
an essential component in the regulation of the cell cyele. @ 1992 Academic Press
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FIG. 3. Changes in the initial velocity of hydrolysis of Sue-Phe- FIG. 1. Changes in the V, of the proteasome substrate Suc.Phe-

Leu-Arg-CAMS in unfertilized eggs microinjected with buffers at
various pH values. Eggs were microinjected with the buffer con-
taining 300 mM Hepes, 300 mM Pipes, and 100 mM EGTA, pH
7.1-8.0. EGTA was included in the buffer to prevent possible
injection-induced activation of the eggs. One minute after injection
of the huffer, the substrate was injected to determine V.. Symbols
represent the mean values + SE [N = 3 or 4). Dashed lines indicate
the mean values of V in fertilized or unfertilized eggs without
injection of pH buffer: fertilized, 0.23 + 0.052 pM/min; unferril-

L.cu-ms—(IAMS after fertilization. To calibrate the rate of hydroly-
sis, the known fluorescent product of hydrolysis [ACMS) at a
concentration of 6.3 uM was injected into each cgg, along with the
exopeptidase inhibitor, bestatin. Next, the fluorogenic substrate
Suc-Phe-Leu-Arg-CAMS was injected at the indicated time to get
values of V, Bestatin and the substrate were injected to final
concentrations of 800 and 63 uM, respectively.

ized, 0.033 = 0.018 pM/min (the mean values = SE, N = 3).

TABLE 2
Vy laverage of relative
Treatment intensity) = SEM N
Unfertilized in natural 4.0 * 1.00 .
seawater
15 mM NH,CI* 32 #229° 10
Clasto-lactacystin p-lactone 9.4 = 121" 7

+ 15 mM NH,CI*

* Eggs were pretreated in pH 7 seawater for 7 h with or without
100 uM ¢lasto-lactacystin B-lactone. Then the medium was
changed to 15 mM NH,Cl in pH 9 seawater 15 min before substrate
microinjection.

* P < 0.0001, unpaired ¢ test for MH,Cl-treated eges with and
without clasto-lactacystin B-lactone.
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A simple purification and fluorescent assay method of the
poliovirus 3C protease searching for specific inhibitors
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Picomnaviruses such as poliovirus, foot-and-mouth disease virus, and encephalomyocarditis virus produce their
proteins by translating their genomic RNA, injected within the host cell, into a precursor polyprotein, which is then
subjected to precise processing. The polyprotein is cleaved into mature proteins predominantly by the viral IC
protease. A simple purification and assay method for poliovirus 3C protease for use for screening for inhibitors of the
3C protease is described. A poliovirus eDNA fragment containing the 3C protease coding region was inserted into
pET22b vector and expressed in Escherichia coli. The His-tagged protein (3CD'-His) was punified by a Ni-affinity
column and the activity of the purified enzyme was measured by a Auorescent assay with a fluorogenic substrate
containing the 3C-specific cleavage site, MocAc-MEALFQGPLQY-Dinp. The kinetic paramelers calculated from the
Lineweaver—Burk plot and the effects of imhibitors showed that E. colf expression with His tag and the assay using
the fluorogenic substrate arc efficient, simple and sensitive methods for purifying the 3C protease, and measuring its

activity, © 1999 Elsevier Science B.V. All rights reserved.
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Fig. 2 Expression and purification of the His-tagged 3CDY
protease. (a) Chromatogram of Ni**-affinity chromatogra-
phy. Solid circles, the Ay, value of cach fraction; broken line,
the concentration of imidazole. Fractions 4 and 5 (indicated
by the arrow) were collecled and dialyzed. (b) SD&F.A.QE
analysis of each fraction, The collected fractions were applied
to a SDS-polyacrylamide gel and stained with Coomassic
Brilliant Blue. The arrowhead indicates the His-tagged JCDY
protease.
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SDEPAGE. Pregpil sincaie Table |
Effect of protease Inhibitors on the JCD' protease in the
(His forescent assay method®
IA1IB ic hiny Inhibitors Concentration  [nhibition (%)
(mM)
(Hisk
MNaone = o
1 o Tod acid 0.4 100
E 2.2 Dipyridil 04 10
disulfide
MgCly 20 0
ZnCly 20 100
TLCK 02 5
TPCK 02 82
E-54 1.0 1]
Goll  tewpepin 25 0
(Hisi Calpastain 08 30
Chymaostatin 0.1 54
Fig. 3. Autelytic activity of the His-tagged 3CDY protease. The Aprotinin 0l o4
. His-tagged JCD' protease was incubated at 30°C for 15 h PMSF 1.7 1n
(lanel), and 39 b (iane 2). Each sample was analyzed by Oryracystatin 0.0 0
SDS-PAGE and Coomassic Brilliant Bluc staining. The arrow- Cystatin (egg white) 5.6 pg/ml o
heads indicate the 3JCD¥ protease (1) and its autolytic frag- Cystatin @ (rat) 40 pg/mi 0
ments (11 and [11). Cysiatin A (human) 40 ug/ml 0
¥ Bromelain inhibitor 300 ug/ml 0
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" Each inhibitor was incubated at the concentration shown
with | uM enzyme solution in reaction buffer (150 mM
Tris=HCI (pH 7.5}, | mM EDTA, 150 mM NaCI) for 30 min.
Then, | pM DTT apd 5 pM subsirate were added, and the
mixtures were incubated for 30 min in & wotal volume of 200
pl. To stop the reaction, 200 mM sodium acetate and 10%
SDS were added. Inhibition ratic was calculated as descnbed
in Section 2,

Fig. 6. (a) Saturation curve and {b) Lineweaver-Burk plot of the Muorescence assay of the Hi!'l{iuﬂ? 3CD: protease with the
designed fluoragenic substrate (MocAc-MEALFQGPLQY-Dap). Incubation was cartied oul as deseribed in Section 2 and the initial
velocity at each concentration of the fluorogenic substrate was caleulated and plovted. K and ¥, values are 4,15 pM and 5.25

pmel/min/mg, respectively.




