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TOF 4 T —EBERPNEBLTEGBRZRIESESUTV 3 ZEBHWHS
PRRBRBEO2HAT. Zh2HETETOFAF—ESA 2 LEY —OHTEDE
REBoTER, $Rb5. TOUFA T —EOFEET R LI ARULTEL
STLWLEETAFAF—ESL YL EY—BEELV. TholdBELVIEA
UizoEgERERRICERBLUTVEEEZEZ 6N S,

TOF4F—EL4 2 EY—OWREE. 1 9364, Kunitz & Northrop
BIVTOVRLOEREI Y TV YAy — (BPTI) R&ARICHEEL
TUERQ). 2OPELRNALTOREBEE >R, ZO®R. FONITHORER
ERAHEOEU LS EDI. BBOTOFAF—ES Y —B
HHEYR. ToRUKEPRPSBDRERTh., ZOILEBECHTEE. &
UVHBECHET AW ASRENCREREL 2. '

19464, Kunitz WY A ABFLO YTV 4 EY— (STH %
BEHUQ). S6RFOMNYTY I EOBEAKROERILLDIHIIU T, HHED
1:1 OBELLTHAUVLTVLEZERHSMIZULREB). ThLK. I ARl
PREFPSANOTOFAFT—EL ey —PEHERIH. HTED
20,000, ¥V AF U RAHEL OO LEY —% Kunitz B4 Y
H—EBHTB LD (Fig. 1A) » IXRHEYREB TR OMWZSF
& 6,000 »& 8,000. 1 4AWO¥EYAF V2L Bowman-Birk 715 4
F—EBL4 bty — (Fig. 1B) BEEL. ThoD—RXEELHEIT .
Bowman-Birk B4 Y b ¥ —RMISVHEAHOFEET S BRIAIHhE
@,

TOaF4LF—B4YEEY—DPIFEE. FTLNIL, T REBEFLA
LTEOMBEAEBITUO2H 5. BECSLTHIAREYETT T4
F—t4 ety —OREEFRU—XHBECHT IHRL. ZoRNER

-1_



ORICEBRERHA TS ETHRRCEETHIEZRA6N B, T T AR
MIOFA4AF—EL ey~ ORBRFHZBII3EEIRANLHIHIZTS
& BERERUA3TO0FA T —EROBPAE LDHIRBERFTHAL BT
RN

BEEOIAREYTCHI VA I AN, EEEHLCRIAEBIXBTX
FEREEU. A2 RARDYYFRRRVWESELEEALAT. ¥ oOlimBE
RETFREISWRAZEZE Mo —BIZHEFBE T Vinged bean & FIHh
TV, EEZ LEHOETRWRRELAESEEE R> T 38 E. BT
FAXRBRBDIINTEERBER2RATVERY I T AL, CORELZEE
TEIERRAREERE U THRANRZEER2EY. 1970FRZET VIR
ABEHRAEVREBF#SE THOHRBI NI LSRR, HDPEHTH.
1976EDPSERKELBTEERAR L Y —BIHMEBVTZOHA
BHEBXh. 1983F . YIIIAZEUTEE. RE¥. £iLEE
VO RILERSBREOEIBENWRERB AT —F Uk,
AMRRFOWRURHMOIFLESDBOTHY. YAIIX@EFLY T
FA4FT—E4 YRR UTZOREHLODLTRAU (E28) .
ZOHDFEIY TV IA4IEEY — WI-3 O—REERIFEL THEEE
ERECOBREERIZEEDHI (EIF) . WCI-3 & STI 2ZHWVT
Kunitz AL Y EEY—ORFAHR R ODOWTRFUE (E4E) . EHETIU.
RAFWYRTFORBBELEBRITOF4F—EL L EY —OFENER
BRBETIRBERLRL. 7074 F—EAL 2 EY —DEEBBRIID
WTERUE,



*(9) x03TATYUT
jatg-ueuwmog uesaqlos ‘g {(g) (zatuny) xoxTqTyuT utsdAil uesqlos ‘y

*spoos snouTumbaT UT SIOJTATYUT odAl-1dd pue -z3Tuny ‘1T *b1g
v
gge: o8
(s
g () & :
D D @ W
o ® L, BB ® @
" @@ @ O @
® e‘a Bod® 2 @
&) Q) &) 0
9 ot (HON(0) & (9
@ aeeeegeee CHDBDED @
® DOELELEEEEEEDIHE, &
Q Q
Q) 999998@@@999%@@9@8@ (3
(1) 95 % . oot (i)

i ee@eeeeeewe@eeeeeeeweeee



<Bg S>

ATEE
BAEE
BAPA
BB 1
BPB
BTPA
Cbm-
Cm-
DEAE-
EDTA
FPLC
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-pNA
PTH
QAE-
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SDS
SGPA
SGPB
SP-
STI
Suc-
TFA
TLCK
TPCK
FUR
WC I

N-ZEFNL-L-FOVYY ZFNLITAFN
N-NSALL-L-FAEZY TFATZAFN
N-RISAN-DL-ZAUEZY p-2 b 7Y F
¥ 4 X Bowman-Birk 41 kb ¥ —

JTaeJxz )—ATNh—
N-NIVAN-L-FOY Y p-= b7y §
HALNTEALN

AURFYAFNL

VIFLT7IJ)ZFN
IFLIV7 I VPERE

AEI INTEREIOAR T 5T ¢ —
MEREKI TP TS5 T ¢ —

p-= b7 YF

TzINVFFET LY

VIFNA- 2-EFafvyTOaEnr) 73 xF0
BIXS-IALREZEYAFNL

FFrYILHEBEF YDA
Streptomyces griceus 7537 —EA

Streptomyces griceus 711577 —EB

ANVRTEN
FA4XPYTY 42 S — (Kunitz)

VA2

FUITAFOTE
1-738-3-pYAVT7IF-T-7I)-2-NTH )

L-1-p VA7 IF-2-Tx2 20T FN 00X FIy Y
PYURX(EFORYXTFL) 7I)X5Y
VHAIRIAFEMNITV VL EEN —
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= =2 =

o T XTSI —
S e e — kS EL > EET

I AREYORREEHH®ILIC bR, FTOBFTITOFAF—ES LY
& — Kunitz B o BBl MABITI S3MMOS 5 & Table 2-1 &Y
TBEENh S,

UMU. BBl A YEEY—RD2LTH14BHULEDA Y ELEY —D—X
BESEIDEENATVLEIDHODM). Kunitz B4 Y EEY—ZD20TEY
AZPYTYY4IEES— (STD Tt Ti% TiSG,D. v HnZ73IA YT
V4V EEY— UTI-1A. WTI-1B(8). Erythrina latissima FU TV 24
JEEY— DE-3(DDHBREODAL VELEY —O—REEBHS PR EHTH
ZRTERV,. ULEN-T. IXREYREFIOFAFT—ES 2 EEY—D
BERERUDSFHILEARTILDIE. SH6WLEHLOD Kunitz B4 EE
H—BHE e BRU. FORMERUBELBHL T EBFIRTSH
3,

Kortt k. $CRYBIIABFDPS b YTV -Sepharose 4B & 5 Wi
¥} Y TY-Sepharose 4B ﬂﬁAEJﬁL\Te?j L >F4—=aR VIS
T4 —WEV3EOD Kunitz B4 Y —REBHEU0,11). ZOFHEHAL
SVTHELTYV3U2,13)e UHU. ZOBRETCHURBRPIZIELEY—
DORISHABYMT I h ZTHEEBS Y. 1 Y EY—OHERUBERHE
TEETCHRRBROFEEETARL,

ARETUCO L O RBRADBI S {EHLRI ZLD. YHIIXE
FLOBBOAAYZHIOR LT 5T 4 —DHERAOT Kunitz B>
EEY—2EBHU. ZOREECOLVTIRF U 2.




5= 1 Eio Bl &= FFeE

g 1 = BER it

VAT IAE. BRKESRTEEAR LY S —BIHILCET
l1982Fw#IhzmiE UPS-31 V..

VMY TYY (2HEER) EIVa-FEMPYTYY (3MOES) &
Sigma #HDSBAUL N-RXNIVANL-L-FAFEZY ZFLIATN
(BAEE) « N-RXYV A J-DL-ZAF¥ Y p-2 b7 Y F (BAPA) . N-7 &
FL-L-FOAYY ZFNIZAFN (ATEE) « N-RNYYV A -L-FOY Y p-=
FOZ7ZYF (BTPA) UNTFFRAEmDSBAU L. M X TV ANKRIE
(0.2% 3-(2-73J1FM494 -3 8F) & Pierce &L MW, DEAE-Sephadex
A-50. DEAE-Sephacel. SP-Sephadex C-25. Sephadex G-75 (Superfine) I
Pharmacia P S BAUR. ANZT b F5K7 (M.W. cut off: 6,000-8,000)
W Spectrum DO SEA UL, HREX (Noble) & Difco HEEZH L 2.
NLTAA—N—+tILiL johns-Manville BE2HUVL R, 7R 4 W LKB
#Hhro@BAUVR. IVIMBZNT IV ARTZALT IV, 7 PYBEYY
FoRBEAETERDPSBALU . ZOMORFIAREISU THEER
BEhlEodbDRHVWE.

THEH WCI-3 HIlBUHABRERKZORFTE—BELTRUHRBHEEK
FARUTHVERDORHVE, EMPYTYIEEFREMNI TV VIR K
BRAZEZB/MIBHR@D oS Ihk P FOREBHEELIEHRU. EHFY
2BV TCHEBREUTHV .



8 =2 HBR T ¥k

(BHEEHOHE> .
a) BAEE W &3 }UTY VHEBREDHE (Method A) (14)

BHEDOAYELEY—E 26.3ug DPYTV VR 0.02M BIEANLYTA
2EL 0.05M PY X-ERREEHK (ph 8.0) 2.5ml WHEMAU. 30°C T 55
MEUVRR 2nl 2HXBELEZBULUR, CORESBRIC EED MY X -1ERE
EWWCEB U R 0.01M BAEE BB 100! 2MEATIER LI HLUAUS
253mm BT IRNREOE{LEHEAJRES (Hir 320 B) THEIEU k.
MBI WS EERE 100u] SEFHE 2nl BARLTBELR,

b) BAPA WX B YT Y VHEEMEDOBESE (Method B) (15)

0.05M YU X-I2BEEE (ph 7.5) THEUBRBELCHGFR U EEY—
A 20021 W& 0.05M B AN YT LB (ph 3.0) WBRUEMY TV Y
B (200 g/ml) 10041 2MATHLEAU. 30°C T 10 HFEME U L&,
AU MY A-EREFHICHH U 1M BAPA EEHRK Inl A T 30T
TRISEE R, 10 k. 308 W& 20021 2MATRERLD. 410m &5
FERAELBEL 2.

c) ATEE &3 +E YTV IHEEROHE (Method C) (18)

ATEE R&E&BXRE PV TV VHEHHOBMTEW Method A KHEU TiTH ko
BHRBOALAEEY—E 26.3u8 ODXRTIPYTV V% 0.02M ELHANL VY
AREBE 0.05M b UR-EBMEFHK (pH 7.0) KHEMUL. 7EFZF YLK
BRUZ 0.02M ATEE BEEBEPHOL T 23Tm BTG 3ECEOFEILLEE

Uk

d) BTPA &S FEMVTYVHEFFMEDOHE (Method D) (16)
BTPA 2 & 3 %€ }F VTV VHEBELOBEW Method B IZHEU TITo 120
0% =¥ J—L%&L 0.05M b Y X-IEHEGE (ol 7.5) WHERU LA



EEY—BBEXRE MY TV B (4002 g/ml, pH3.0) BIEAU. 30C T
10 AN U 7248 InM BTPA REBBEMATRISX Y., 30 BkBEE2MZ T
ﬁm&lt&)k&\ 410nm lZBG‘J’%ﬂB’(%E’Eﬁ“ﬁ:’Uﬁo

e) BHEEMEHEN
A EY—OBEEFXRIRARIVERTE S,
mEs = =L x 100

CCTAUAEEY—2REIRVRICROBREFE. BUBYEDS VL
EY—2E8CRICRDEEEFEHLERLTVL S, Uk¥->T. L4 >DiE
PEEEE (Method A B C & D) RBLTHBOHEEXRLHE T WIT 20K
HBRLOYHEINREBRELRDZIEBTES,
FEEFEMBEMNIHAEINLETERREO ng . LEHEIXBR Y N Ing
DEIIHFEHURMNMEUVTEER VR, BRI NITHEZETHh T SiEN
BEEUYV A AR FLIOBRUE BBl 2ZHVLVTHET SIS WXL VBELE,

CRUYZZYLT7 I FHFLERESD
AEEY—ORERERVEEERYZ77YL7 I FFLERKHICL
VDT>, BREBW Davis OHFEUDWHE-T pH 9.5-73W/V) 77U N
ZIFFAZHEOV. L 1E49 2.508A OBEHRREU T BPB T—H—»5H
BTNV ESHDPS Som DUBIREUVREEZRZEER2IEDE, AR
0.25%5(W/V) 7=V —=TY Y7 T N— R-250(18)TLEL. T8W/V) B

BRCTREU R,

{FEEE

BRAEEY —0HFEBEER SS-KYZ7 I VYA I FFLERKER
& ViTo oo &BE SXWV) 2-JAAHRT LY ) — & 2.55(W/V) SDS %
2T 0.0IM P Y R-EREH®R (ot 8.0) HMU. 100°C T5HARMETL

-10-



2% King & Laemmli OFHEUDEH > TERKERITo 2. AHMETH.
12.65W/V) Z7YLZIFFALERL. k¥, 2. BREORXHEIRYT7S
YL7 I FXFLERKBICEU . FTEIEOLDOERESY N T HU.

TYHETZAT I (MW, 66,000) « FR7Z7ALT I (M.VW. 44,000) . ¥
HIIAPMPYTY YL EEY— WTI-1A (M.W. 19,200)(8). =7 } Y iH
U F—h (MW, 14,500) 2V E,

73X @AW

7 X JEEAHIE. Spackman & DHEQOIHVHI 835 MEHET I /K
AR THI U . kSR, BEHEULRKRENT M X ¥ VXK
Vg (0.2% 3-Q2-7UIFIMUN R &) QD50ul. BRI 2HEELR
6N JEEE 2001 WAV 110°C T 24. 48. T2 BRIt -2 AL A2 EE
YR OBMIAKBUREBE. XUE4YO4Y W 72 BEOERZHVER.
YAFIE Hirs OFEQDRHM> TRBXBRBILL. YAFA VBEUVTE

2Lk

HINTHEDOEED

 RHBBRCBYRIINIBRERSEETCRUE. BESAEEY AR
DOBREX7IJEAMMLIORDR BAEEY—OHFRARKE A VL
EY—DEEE 280m B I3HRXELVFAHEL L.

{(EELABREKYD

AT THNEBASRKBUI Wrigley OFFEQ@ER>TITo k. ¥
2%WV) 7RI 4> (ph 5-7 : pH 3.5-10, 4 : 1, (W/V)) & 6M k¥R
28 aMWY) 7IYAT I FY¥LeRVE. el 0.015WYV) 7 —I Y —
TUYZ7 P TI— G-250(24)"(3ﬁ?72o

CCRTZERTIRES o |
TR ZERELERY Ouchteriony OFEQWHE S TITo ko BXYT

_11_



UL 0.15M RIEE 0.13(W/V) 7VIEF P U LAREE 0.01M Y D BEHRK
(pH 7.0) TEXBER 1Z(WV) RRIBLS5LHB UL, HELHLEL2
hZhOREHEL. BELESRBIZBETHERIE I L & VKBS
ZEME R, YLILROY VBREHHT2HM%KE L L%, BERKkTE
SEBRE. 1GWNV) ZIFTI39 Y 1BUNTREL. BEBE-XY ) —1L

(1 :10) THEU R,

HAYEeEY—DHRD .

VAT IABET 3005 EREHTADPIBRULEE. KETTHMWBAL
BPS 1500ml D7 2 CRIERELS ZETV. 2B, BLZUT. BisU
eI APV 2358 2Rk, THiZ 0.05M P U R-ERERK
(pH 7.5) 2000ml %2M%. 4°C € 20 BRI BAUBRBSBEBFHOY UN
JEEPHMHB U, HHEE o 7.5 CHABRUEE. N TJOQA—N—ENL%
VLAV FxTHFEEYHESBBRELV. 3BEKATTHZAULRY
B 0.25N MELRS &SI IN RBEETUR. 1BRER. £UREHEYY
NTEZELDBEEIVBRE. LEABREAHURZES 10N KEBEILF U
AT pH 7.5 WHARULE. 80% SBAfIRRA LS KHERY Y E T AR M
TEHRRITo k. ERYIE 0.05M P Y X-EBEHE (ph 7.5) KHULTE
L. BITEBEEZZONEHU TABHEYHELERLCERIVESI Y EE Y —
B 950m BE k. | '

- 12_



¥ 2 ET LI TR X T OAF A F—E
74 ey — DNsEL

g 1 1 e e ¥ — O

VHIIXABFLOAAIRBIOI NS T+ —2FHUTCTROENE
AVEE Y —BERUR,

I, BTLoMiURE ALY Y —Fi 340ml 2 0.05M b U X -15E8
B (ph 7.5) TEEIL U2 DEAE-Sephadex A-50 15 A (4 x 38cm) &2
B BT LARHAEHETHFLULKR. 0.5 TTORKER & 2 EEEESER
ETEBUTERYES B CBIEES A 2572 (Fig. 2-1) . ExfES
B OO TTRIYTY YL YEEY — YTI-1A & WTI-1B BRI h—K
BEDREINTVLSOTR). AMRTUHZOBSOBRITITOEDP - 2,

BtElES A IS, EERERR. 0.0IM VT VBT MY LERK
(pH 4.0) WHRU . THUPDHEHEZ2ELOLBELIVBVW K. IEHBETES
{E Uz SP-Sephadex C-25 15 4 (2 x T0cm) WHiF. HI L% 0.81 T
ODRERZLIEBREEGRETEET ALY, EHod 5485
SP-A. SP-1. SP-2. SP-3 &% (Fig. 2-2) .

EEIES (SP-1. SP-2. SP-3) WO TIEN . MEERE. DEAE-
Sephacel 7O PT 5T 4 —R LV TS HERZ2IToR. FHhEFEhOHEHYE
0.05M P U X-EREHE (pH 7.5) TE#HIL U = DEAE-Sephacel 715 A
(1.5 x 47cm) WHHTW/EIE. 0.1 T TOREBR LI EERESRET
BETZZERELD. B SP-1 BDOUFEIYTYIYLIEEY— WCI-]
EMPYTYIA4IEEY — WTI-3 (Fig. 2-3) . BHSP-2 HhdX*EI YT
VY4V EEH— WCI-2. WCI-3. WCI-4 (Fig. 2-1) . @4 SP-3 MU}
JTY Y4 VEET— W2 E PYTVYY-FEPYTYILIEE Y —
WTCI-1 (Fig. 2-5) &%,

DEOBREC LY. YHIRABRFPS2BOIYTY Y4V EEY—

- 13_



(WT1-2. WTI-3) EARBODREIYV TV A4 EEY — (WCI-1. WCI-2.
WCI-3. WCI-4) ( TR 1IBDIYTYY-RELIPYTV Y4 EEY —
(WTCI-1) DO SF 7TROBESI VL EY—2BRU L, Table 2-2 &
WBRIECBIIERERU R,

28, SP-A W NBBKICKLY Bowman-Birk R4 VY EE Y —BRTHS
ZEDHOHPEB oY, BNEOLDFLULOBRIUVLY - R,

g8 =2 <1 e ey — O EERSRSE
pH 9.5-TXW/V) RYZ YL 7 IFFLBREHC LV 7THROBR L Ut

EY—OHERERITO R I XTOALVEEN—ZODWVWTH BNV
Boh. ChaDAEEY—BHRTHEZEBRINE (Fig. 2-6) »

_14-



27 O3 B T R XX g I —E
@ e ey —OHEE

g 1 oo s Sl = =

ERURTROAYEEY—OHRFER SIS-RYTIYLT IFTFLER
WEHIZE VBEU R 2-ALITPIY J—LOFETT WI-1 & WCi-4
H2ADNYFRRU. FOMSBOAL Y ELEY DV TEE—RBNYF
BEsHE. UkHBoT. WCI-1 & WCi-4 O/FEBEL 2-XLAT T
¥ )= LORBEETTITohe BHAJLEY—ORFEW WI-1 B
22,000 C. ZOMWBRED A Y —WLd T 20,000 THok
(Fig. 2-1) o

8 2 7 X o BEEFHAEK

VHIIABTFLIOER UL TROBE /A LEY—D7 I VBEBE
Table 2-3 KR U k. 73X JEHRUEEZE A VY —OHESFERMES>T
HBEUR. TROLVEEY—IRTHBABEOEY AF VR BATEY. 3
BOREFYTY YA YEE ¥ —. WCI-1. WCI-2. ¥CI-3 & WICI-1 X XAF
FoVEBBATORDP k. 73 JBEEROERE WCI-2 & WCI-3 O
EVEBHERRU 2. ‘

s 3 BEES=BH=WEDE

THEOBIEL Y EEY—RDOWT. 9V YTV IRUIVa-3EMNIT
Yy T ZHEENE Method A & Method C EAHWVWTHEU L.
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WTI-2 & WTI-3 W 1 2 1 OBAKTIY MY TV URBRIHEU BB,
TVREPYTY VR UTHEHBOESEEUDTRI P2 (Fig. 2-8) .
CHhIEMULWTC-1 BRIV MY TYIRUIVREINYTYYROTH D
101 OELNLTHRIHEU 2D (Fig. 2-9) . WTCI-1 ¢ YTV IOES
RIDUERLKREPYTYIRHEAETZZEMNTEXY. VICI-1 HEBERS
PHET AW TERD S R,

—7. ABOFEPIYTYILIEEY—OSIB.NCI-1 1. 1.3 0B
JLHTLWCI-2 & WCI-3 W12 OBLBTYVYREMNITYYRHBH
FU. ZhoD4 VEEY—BREIITY YRBUT2HORISBE 2
UTW B ZEBRBEIhE, IV YTV IRBUTE. WI-1 BhThi
BHETZDOD VCI-2 & WCI-3 WL HESENLRIRP>E. BB.
WCI-4 BTV MPYTYIRAEEY. JVFB MY TV B UTHEVHE
SEEU DRIk (Fig. 2-10) .

UEOERZD L. Green & VWork OFEQOZH>TRAIEE ¥ —
ETVMYTVIRUIY a-RE M) TY IV EQBEGBORBTR Ki @
stHE UL (Table 2-4) . WCI-2 & WCI-3 OFXE MY Ty T 3 Ki @
S 2EHDOREBAUNZEMTEIERELREXZD 1 DORISHBRC BT 3
APTD Ki BEUTRUE, WI-1 & ¥CI-4 20Tk, 2hFhOMEEE
RT3 ERHBRITHREDIC Ki BEHETIEUTELD
>k,

ChoDYARIIALIEEIY~RZ2D20TH. 3R MFVEHEREDO MY
TYIRUREFMNYTY N T ZHBERLCODVTDORE UL, ZOBE.
VATIALEEY =BTV YTV B30T IVRE Y Ty e
FTEHEFERRENZEFON, E P FVRPREET S YTy VEHED
FEPMPIVTV VEHLHLHET I EBhd -k,
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s 4 mIEFEAITEES

VNI IALYEE Y —DRIFFHIEI DOV T Ouchterlony HEHVT
B Uk, D95 WI-3 HIABRABORE Y TV YL EE Y —.
WCI-1. WCI-2, WCI-3. WCI-4 BB RIER LU Y. FOoO YTV A
JeESY — WTI-1. WTI-20 NTI-3. RU MY TV V-2 PYTV VYL VE
EY— WTCI-1 S TMREEER LN (Fig. 2-11) .

8 5 W T C I — 1 OFEsE1E

WICI-1 DEA A VBET CUEBUTHEIELKEFHGLUT. 2O kE
¥—% 0.01M PY X-EREHEE (pH 8.0) WEM (lmg/ml) UkH%. TR
2 A4C RBEDZEWEY Fig. 2-12 BCRT LS RHRESLE L.

8 6 T OO PEES

BREUREVIIIIRBESE E?—@%%ﬁ&'(f%?ﬂ&i‘r’:ﬁ:ﬁ&
Table 2-5 R U %,
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= 4 EBEn = e

IAREYRBFHPRCRBLAEHARSTOFAF—ESL VL EY —BF
FEUTV AP, AR OVYHI7I X (UPS-31) BFiZDH 1 O0ELI LD}
Y7V V&30V EFXEMNY TV IREETSATOFAFT—ESA Y LEY—OD
FETSCEBHaHEROR, ZO535. —RBEOREINTNVS
WTI-1A & WTI-1B(8)% &, WTI-2. WTI-3. WCI-1. WCI-2. WCI-3. WCI-4.
WTCI-1 OF 9BO A EEY—Wd. #TFENH 20,000 THY. 15FPhiZ
AFOEVAF IV REBATLEZEDS Kunitz A e EY—THBLE
Zo5h % (Tabie 2-3) .

AEHETE. VED BBl BV ELEY—DOFEHEDHI I 0. BT
D Sephadex G-T5 W LKA N EBOERD. Kunitz 4 EY—DE
B BBl AV —~LHXRTHEBRRGVWIERRU L.

Kortt W9 TR 7T 4T 4 =20 TS5 T4 —RHOTY I I AR
FLO2D Kunitz P YTV Y4 EE S — (Inhibitor 2 &
Inhibitor 3) (10)& 18D Kunitz X YTV VA 2EEY—-(DER
BUTVLE, ZhoD7 I JEHMM»S. Kortt BER UL inhibitor 3
WTI-1 WHIST 3 CEBRINTVES. KRR TCERLVLESIZEEY—OD
7IJBHKEY Inhibitor 2 5 WTI-3 &\ Kortt DFREPYTV V4 Y
EEY— WI-2 B30T WI-3 EHETAZEBBohERR-2
(Table 2-3) . Kortt W1 BORE YTV VL EEY—UDBRTER
Do, APZETE WCI-2 & WCI-3 L S5FEBRILIBEEEDOI:E]
YTy 4oy —BEBRIhE. B26<. ChUIBRZAVEY NS
IADRBOBVEESLDODEEIONS. BB, LD EEY
—BAEARARLCLVTDTHEREh I LEY—TH B,

ARERBIZVNIIALIEEY—OBMEE. 1 F BT }b
7574 —RHHURDBODTHY. 7T42F4—POIMT 53T 4 -8B
VWTEEIhIBEEIBERLSZ A VEEY—OBTWEMEER T Z340E
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BV, FhiZadPhadT. 2-JANBT LY J—ALELETTO SDS-KY
FHYLTIRFLBREBCBOVT WCI-1 & WCI-2 E2EORY F &R
Uko CHhi. BFHRREIhSDALVELEY—RRENRT ST OOTFAF—
PREET IR RELUTEY. BFhBT370574F—EE (Y
Y —OHEFHORBIXORE5X2 30 UTHEKBRERN S,
YNYIABTHOFEINY TV YAV EEY—GER. PUYTV ALY
LEY—QBIENTEZHPIEEL (Table 2-2) o WTI-1 . IV PUTY
VEBIHET I, IVFEIYTYIRFEAEHELRVL(B). Chi
HU. AHETEHEEUR WTI-2 & WTI-3 . IY MY TYYRMUT
WTI-1 *ABOBVHESESERERTEEDR. IV a-FEMNYTVVRIMU
THRVHEEE®LEUE (Fig. 2-8) - WICI-t W PY TV IRUFELMY
Ty UEBEPBEETZA VLY —TH 53 PARBCHERERLHEES S
ZEWTET (Fig. 2-9) . BY o TOEBRRLLZRENRTHLLZE
UlNEEZ2boD7 I JBENN. 553 Ser-Gly-Phe-11e-Pro-Gly- T
5320 WICI-1 OFBERRCH I IREPHBE—THE3EEFTZ 5N S,
—%. BBOXEPYTY YA YEEY— WCI-1. WCI-2. WCI-3 W 15F
TABR2HATFOFTIYTY VEHETARERI VEEY —TH 3. &
D&SBNHEMD Kunitz AV EEY—ORBFEETAOBHIRIET. &
. ChoeDA4YEEY—BIRTEFEINY TV IAVEEY—-THBZE
MEBRRKZEV, BB.WI-4 BNV TYYRLEHEEURVIARRE
FYTYYRHUTHDBEVHESFEHRUDPRET. 2O/ EEY—ZE I
EnBEBEET b ELZ6N S (Fig. 2-10) »
EHETCEOLEREINYTY YA EEY -7 I /7BAEAKCGL
SN EDoh. £ NCI-2 & WCI-3 o7 X JBHEBUFER L~
BUTWS. REZHUHHECBVTH. T EHR WCI-3 iuiFll4Eo*E
FUTV YLV E Y- BB RERT 3. ZOMOfI ey -l
MBEERERURV. COZER. YHAIIAFEIY TV YL IEET—
BRE7I /BEMNLECBLCHEVHEANBSEET I ER2RKUTSY
(Fig. 2-11) « FE. VCI-2 & WCI-3 UNKEDSE 16 BEITOT I/
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BEMBZELL—HUTV 3,

WThIZUTD. YBIIARTFHRES I FRESEN L RY T 5
AT—EA L EY—BEBFELVTEY. ChoDf ey —DHER
FERUMECHT TR, SRIARBYRET I VLY —DHTHILR
UEHENARALBHU TV LTEERBHEE5 X TCNETH 35,
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Table 2-1. The distribution of Kunitz-type and BBi-type inhibitors in
seeds of leguminous plants(27). Plants are arranged by the
morphological classification(28).

Morphological Classification Distribution of Inhibitors
(Kunitz-type) (BBl-type)

. Caesalpinieae (¥ %V 4NSHif])

1. Barbados pride (A ITFawy) + -
tl. Mimosaceae (A ./ FHHD

3. Acacia elata (ZHV7) + ND

8. Silk tree (AL %) + ND
{11. Fabaceae (R XHR})

17. Visteria floribunda (7)) - +

36. Erythrina latissima (54 1) + ND

37. Yinged bean : CUHZTA

Azuki bean (7 X %)

Lima bean (7AA4IX) ND

Garden bean ND

Macrotyloma axillare ND
38. Soybean (¥ X) +

40. Chick pea (3T NX) -
Vicia angustifolia (H#3A/JILVF) ND
49. Peanut (FH T N) -

+ 4+ + 4+ + A+

ND, not determined.
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Fraction Number

Fig. 2-1,. DEAE-Sephadex A-50 chromatography of

the crude inhibitors. A solution of crude

Inhibitory Activity (unit/tube)

inhibitors (340 ml) was put on a column (4 x 38 cm)

of DEAE-Sephadex A-50 equilibrated with 0,05 M

Tris-HCl buffer, pH 7.5. The column was eluted
with a linear gradient of NaCl from 0 to 0.5 M in
the equilibrating buffer (1.5 liters per bottle).
The inhibitory activities were assayed by methods

B and D. Fraction size, 16 ml; —, absorbance '

at 280 nm; @, trypsin inhibitory activity; Q,
chymotrypsin inhibitory activity; =---, NaCl

concentration.
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Fig. 2-2. SP-Sephadex C-25 chromatography of

Inhibitory Activity (unit/tube)

fraction A of Fig. 2-1. Lyophilized fraction A

(1.07 g) was put on a SP-Sephadex C-25 column
(2 x 70 cm) equilibrated with 0.01 M citrate
buffer, pH 4.0. The column was eluted with a
linear gradient of NaCl from 0O to 0.8 M in the
equilibrating buffer (2 liters per bottle).
The inhibitory activities were assayed by
methods B and D. Fraction size, 15 ml; —,
absorbance at 280 nm; @), trypsin inhibitory
activity; (), chymotrypsin inhibitory activity;

--=-, NaCl concentration.
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Fig. 2-3. DEAE-Sephacel chromatography of fraction

SP-1 of Fig. 2-2. Fraction SP-1 was chromatographed
on DEAE-Sephacel. The column (1.5 x 47 cm) was
equilibrated with 0.05 M Tris-HCl buffer, pH 7.5,

and eluted with a linear gradient of NaCl from 0 to
0.2 M in the equilibrating buffer (1 liter per
bottle). The inhibitory activities were assayed by
methods B and D. Fraction size, 4 ml; —,
absorbance at 280 nm; @), trypsin inhibitory
activity; (O, chymotrypsin inhibitory activity; ---,
NaCl concentration.
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Fig. 2-4. DEAE-~Sephacel chromatography of fraction
SP-2 of Fig. 2-2. Fraction SP-2 was chromatographed
on DEAE-Sephacel. The conditions of the
chromatography were as described in Fig.. 2-3. -_—,
absorbance at 280 nm; @, trypsin inhibtory activity;
(O, chymotrypsin inhibitory activity; ---, NaCl
concentration.
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Fig. 2-5. DEAE-Sephacel chromatography of fraction
SP-3 of Fig. 2-2. Fraction SP-3 was chromatographed
on DEAE-Sephacel. The conditions of the
chromatography were as described in Fig. 2-3. —_—
absorbance at 280 nm, @, trypsin inhibitory
activity; (), chymotrypsin inhibitory activity; ---,

NaCl concentration,
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Fig. 2-6. Polyacrylamide gel electrophoresis of
the purified inhibitors. Electrophoresis was done
under the conditions described in "MATERIALS AND
METHODS." 1, WPI-2; 2, WICI-1; 3, WCE-1; 4. WCcI~-2:
5, WITI-3; 6, WCI-3; 7, WCI~4; B, a mixture of £hs

seven inhibitors.
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Molecular Weight / 10°

0 0.2 04 06 08 1.0
Relative Mobility

Fig. 2-7. Molecular weight measurement of winged
bean inhibitors by SDS polyacrylamide g.el
electrophoresis, Standard proteins: 1, bovine
serum albumin (M.W. 66,000); 2, ovalbumin

(M.W. 44,000); 3, WTI-1A (M.W. 19,200) (8); 4, hen
egg white lysozyme (M.W. 14,500). Samples: B,
WCI-2, 3, and 4, WII-2 and 3, and WTCI-1; [, WCI-1.
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100

Residual Enzyme Activity (%)
o
o

Lj=l B
0 1 2

[ Inhibitor ] / [ Enzyme ]

Fig. 2-8. Inhibitory activities of the trypsin
inhibitors WTI-2 and 3. A fixed amount of bovine
trypsin or a-chymotrypsin was mixed with increasing
amounts of the inhibitors, and the residual enzyme
activities were assayed by methods A and C. The
enzyme concentration in the reaction mixture was
2.4 x 10-7 7 M for

a-chymotrypsin. The closed and open marks indicate

M for trypsin and 2.3 x 10

trypsin and a-chymotrypsin activities, respectively.
- @ and O, wri-2; W and O, WTI-3.
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Residual Enzyme Activity (%)

S0r
1
o) 1 2
[ Inhibitor ] / [ Enzyme ]
Fig, 2-9. Inhibitory activity of the trypsin-
chymotrypsin inhibitor, WTCI-1. The conditions of

the assay were as described in Fig. 2-8. @,

trypsin activity; (), a-chymotrypsin activity.
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Fig. 2-10. Inhibitory activities of the
chymotrypsin inhibitors, WCI-1, 2, 3, ahd 4. The
conditions of the assay were as described in

Fig. 2-8. The closed and open marks indicate
trypsin and a-chymotrypsin activities, respectively.
Band O, wei-1; @and O, WCI-2 and 3; Aand A,
WCI-4.
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Table 2-4. Ki values for the inhibitor-enzyme
complexes.

Trypsin Chymotrypsin
WTI-2 4x107° M 7 x 1078 M
WTI-3 2 x 10710 i 7 x10°% M
WCI-2 and 3 —_ 6 x 1072 M2
WTCI-1 6 x 1010 u 2 x10° M

—, not calculated.

8Calculated on the assumption that there are
two reactive sites with eguivalent Ki values.
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Fig. 2=11. Double immunodiffusion tests of winged

bean inhibitors. Center wells, anti-WCI-3 antiserum;
1, 3, 5, 7 and 11, WCI-3; 2, WCI-1; 4, WCI-2; 6,
WCI-4; 8, WrI-1; 9, WTI-2; 10, WTI-3; 12, WTCI-1.

Each well contained 0.4 ng of sample.
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Fig. 2-12;, Needle crystal of WTCI-1.
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®= 3 2 E

oFF AT
EE Yy —WC I —3O—XXRIEEE

BOBRBVT. YA TART Kunitz BT OF 4 F—EL Y EE Y —
DEBEBBERSVLTENE,

ZORPT. VNI IASREIYTY YL YEET— WCI-3 WY HIIR
BFHREbSHFEAET S Kunitz LYY —T. 1T THEIRRZ2S
FOXEMNTYURHET ZBERAESEEERLU. $EMYTY I EH
UVTAFRR 2EORGHHEE LTV EE2 03, k. ZOAVE
Y —HT 3 XORMmBEE. FEPY TV YL IEEY— (WCI-LL
WCI-2. WCI-3. WCI-4) L HEHBERIGERT N, 20OV A II AL E
EY—FUREET. 4 VLY —OREHEHEEE. XoRUBEED
Rl 4HRARIR DS S 3 2 & BREU k.

—F. BEITR2—REEBH MRS knitz B4 EE Y-,
FAZXPYTYY A4 EEI =GR UD. TXTIYTY IV RECHEEY
Z34YELEY—THY. Kunitz M4 EY—DOHEREEEE S ORRE
BIEUTWSLET. MY TV YDA RENBELDD Kunitz 42 EEY
—D—REERRET 3T L UEREL.

ZZCARETE. VCI-3 ORERAEEEL HE L ORIV TER
T2hH. WCI-3 O—REBEEIEL. ZOFE Y TY MY 3 RSN
fZOVTREU k.
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5= 1 =i =Bl &= ek

g 1 = BR i =)

VATIRAXFREBIITVIALAEEY — WCI-3 BE2ETHERULEDOR
Aok,

TPCK-P DTV E TLCK-RE P YTV VW Sigma O SBAU R,
Staphylococcus aureus V8 7157 —E L Pierce HEEH WL,
Achromobacter liticus YYNL LY FNTF¥ —EBRHNRIEE» S . BYED
LRPYNTFY -8 (AVREIYRTFF—E P) URNTFFHAEHOS
AU, Sephadex G-25 (Superfine) & Sephadex G-75 (Superfine) &
Pharmacia #t» S A Uk, Cosmosil 5Cis FEHALEM S . YMC-GEL
0DS S-5 A Type WIWAHLED» SBA U L. Ultrasphere-0DS 52 (4.6 x
250mm) X Beckman 1/ & . BIO-RAD Hi-Pore RP-304 #7154 (4.6 x 250mm)
WX BIO-RAD #HDPSBAUE. ZOMORZUHARRISU TERT LU FAU
EodborEVE,

8 =2 EBRITE

CBRES-AURZFY AF AL

WCI-3 ORBILS -IARFY X FNLUE Crestfield >3O HEQMH ST
1T>72. WCI-3 (500nmol) % 2mM EDTA & 6M /7 =V ViEEE S 0.5M
Y R-ERREEHE (pH 8.2) 2ml WERU LK. EVAF DD 100 EEL
BD 2-ANHAT LY )—Nemix. ERBEWUT 37C TARRETU 2.
BB WAL 2-XLATIPIY )R LIV IAVRDOE ) A—F§E
Bk (180umol) 2HEMUE AN KEBILF P YT LBE 601 2HTUL. %
TZRET 15 FRIRIET LK. 507 BB CE&1L U R Sephadex G-25 715
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L (1.5 x 25cm) WL OAEREBREU .

(EEHEIOI VT T T 4+ —REBNTFFOLEED

ESHERAIOT P57 4 — (HPLC) W& BNTFFO4EEE. B 638
MESFEREI AR TS TEHOTITo k. HFLW Crs FHRNI A
(Cosmosil 5Cis & 3L IE YMC-GEL ODS S-5 A Type, 4 x 300mm) ®U
Cas RN 524 (BIO-RAD Hi-Pore RP-304, 4.6 x 250mm) ZEEHU. N7
FFUE 220nm & 280nm QERKEL L VREU R, BHRE U TRRIERY
SOOBEWREFEHAU. FhELHEHE Inl/min T. 0—>100% B#i®d 60 &
BEEARECK VEBEHU L,

(1) TFAXRA

AR . 0.05% TFA KB

Bitf: AN - 2-7TNJ)— - 7EFZPYNL (20 021 1 9)
(2) TFA®B

A¥g: 0.05% TFA KEB®

Bii: A - 7EF=PUNL (21 3)
(3) WBE7EZILR

A 0.01M BBRY VEZ U A (pH 5.6)

B#i: 5% 7RI PUALBELAR

{7 X )BRH>

73 )R, BE2ETHRERH R > TR Uz, HBHITNRT
M AT ANKTE (0.2% 3-2-TUIINAUY - 8%F) 2AWVWT 24 RREm
KARU 722D,

(7 3 BEHAHHD
RTFFO7 Y JBREME. TFIVARERCANLREYNRTFY—E
H & DREU 2.
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FHIFIOABEUE KRS OFEGORREY. HEIT F <RI,
HAEF JAS-570K ity — Vo9 —%FHEULE. IERIBBRZ L ZE
PTH-7 I JBEOREE. EHESDFKRGIIZHEY . Ultrasphere-00S #7154
(4.6 x 250mm) 2 HV 2 Cis FIR HPLC 12 & DiT ok,

ANREINRT FY - BHERAINVRE IR T F T —-BPEHOTITo be
A% (5-10nmol) # 0.1% Triton X-100%2 4L 0.05M BERE - b U A E R
(pH 3.7) 2001 WEHEBU 2. 1/500 ELBEOBEEMA T 37C TR
TH. REBBR EDRSEHOT7I /BEL7 I )BAWNHTEBU B,

(BB
a) MUTYUE

RCm-WCI-3 (150nmol) % 1M JREE ST 0.01M BHREET ¥ €= LB
(pH 8.0) 7001 WHEMU B, 1/100 ELED TPCK-F YTV Y BMET
37C TABMRISE ¥,
b) UYRIYFRTF&¥—Lilik

RCm-WC1-3 (150nmol) % 0.05M b U R -EBEF® (o 9.5) 500 1 | oo
Uk, 1/800 ELEOYYLLY FATFF—ERME T 30C T 28
RIRIGX® 2,
c) V8TOF7 —E@it

RCn-WCI-3 DV 8 705 7 — Bl {kld. RCn-WCI-3 (120nmol) % 0.05M &
W7 R LEE (pH 8.0) 50041 WHBU RE. 17100 ELBORS
EMAT 37C T 10 BEIRISXE 2,

PUTYIRTFF T8-6 RU TB-8 DV 8T 577 —Bilkid. NTF
F (30nmol) %0.05M U YEEEHH (pH 7.8) 20011 WHMU L. 1/25
ELEOBEREZMAT 37C ¢ 24 BRIREXE R,

d) *EPYTYVHI

YILVLYFRTFY—-EBLREVBOOENTFFRAYES L-8 O
FEFYTYUBEE. L-8 (15mol) % 0.05M U Y EHERI# (pH 7.8)
20041 WHEEURE. 17100 ELED TLCK-%E M UTY Y BMET 37C
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T2RRIRBEE 2.

V8T7OF7—ENXTFF V-14 0%E MY TV VHWE. V-14 (15nmol)
Z 0.05M Y UEEEFEE (pH 7.8) 2001 WHMAU LK. 17400 TELEOD
TLCK-FE MY TV RMAT 31C T2RERKETE R,

KEF IV I8

WCI-3 (20mmol) ZMEAEF SV 100u! WHERL. GHTTHREHEL
k#. 100C T8WELF 7Y Y HBRIT>R(G2). #REFAEL. LT
JEBEMATCEETTE NSV YRREV LK. RokIWYWER 800!
OKCEBRU. 61 200u] OEERYZAT7ATEFEMATETFU IR
VIR, BETIHRKELLR. EOLBECLVBBLIRKREL. K
BrEERAPTTRELZBELV L. CKH7 X /JBUE. COEEYE 0.24 7
ILVBREGER (pH 2.2) REBUTY I /EAMHTCLVEREL L.

MCI-3 DIFEPMYT VY IR EBREDE

WC1-3 (500nmol) ZEFEEAREEE (pH 4.1) 2ml WHMU. 1/25 EEOD
TLCK-R B PY TV VEMAIHE. PLIYVR2IEETLUTE C48BIRIS
TH 2.
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5= =2 ' WC I — 3O —nieEis

g 1 RKEwm 7 X BREAECS

WCI-3 BBIXS -INREY AFNALU R WY~ T U9 —IELUN
KEPSE 64 BEDTI 22 L7 I VETO7IJBREMEIEL R
(Fig. 3-1) »

CRWm7I/JBUIEFSY ARBRCIYEELVRD. BHO7 I JBEU
T WCI-3 1 ELZYVALAZY 0.12 L. Y Y 0.52 BAL. 752V
0.15 BNL. EXFY Y 0.16 TADBKRHIN. WCI-3 KB 2CEHHAED
AH—-EBREEh R,

g8 =2 | R B A AN a N AR S
D 7 = 7 BEBHSZ

RCm-WC1-3 (150nmol) % F YTV VH{LU &R, HILYWE 0.01M BT
YEZTLBE (pH 8.0) THE#E{L U R Sephadex G-25 (Superfine) 35 A
(0.9 x 136cm) WHTT TA 5 TF FTOELE2EEL (Fig. 3-2) &

B TF DB EFEOT7AX D oaBRIBIh. WI-3 i Arg-Arg &
GBI Lys-Arg EEOFEET S BRI E, TA & TE FTO
SOOEAIZDODV T, Cirs BfHR HPLC IV PUY TV INTFF oG
Us TR EFRNDNTFFRZOVT?7 I JBEMNA I EIT - 2.

B TA ST WLC KLYV IDONRTFFE2ERUE (Fig. 3-3) « N
TFF TA-2 & TA-3 ik HPLC LT 220t — 2 abhizB. FO73)
BHERESEL—U (Table 3-1) . NK¥» 6% 2 BERUCKEISHE
EO7 I JERMBEUTH -k (Fig. 3-4) « XTFF TA-1 . #0C
K7 I /JBBEAFIITHIIEDS PYTVYVBIL L VEEENDK
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UMEh TEURBNTFFTHEEELZONS (Fig. 3-4) »

@5 TB @ HPLC T Fig. 3-5 WRT &S5 K 15U LEDE—F B85
hizi. ZOSBHRIESNE TB-1 > TB-8 FTOSHEDNTFFIZ
DWT7 X BERMANTRIT ke BRNTFFO7I JBAKE 7 X /K
% Table 3-2 & Fig. 3-6 R Uk.

NTFFF TB-6 & TB-8 OEIMAHTHREs>RD->ELBPLOT I JBEEN
. ZhZhONRTFFRX6RVETOF7 —E#MILU THEL ko TB-6
DV8TIF7—EMLWHSIE. HPLC XLV 3DDONRTFF BB sh kb
(Fig. 3-7) « Tho>07 I JBEK LY TB-6-V2 WRHIEPTHEZ &
bk DT (Table 3-3) . TB-6-V1 & TB-6-V3 O 7 X JBEEHHHT &Y
TB-6 D27 I JBEMNERTEUEL (Fig. 3-8) . TB-8 DV8TOF7—E
IO WPLEC B33 D2ONTFFEBE s (Fig. 3-9) « EXTFF
D7 I )BEABRRU7 I JBEMMLY. TB-8 DV8TOFT7—EXTF
F OBFINERF LN K@ » S TB-8-V2. TB-8-Vl. TB-8-V3 OIETH 3 Z &M
Hirok (Table 3-4. Fig. 3-10) .

5 TC @ HPLC TR 2OOBBNTFF TC-2 . TC-3 EXTFFREY
S TC-1B88Bohiz (Fig. 3-11) . E4 TC-1 . REAEBBHRE DR
2 HPLC THABUTOHEONTFFEERUE (Fig. 3-12) « XTFF
TC-1-8 RU TC-1-9 . ThFANTFF TC-2 RY TC-3 &7 I /B
B—HTZITEHH. P TC 2 50% BBRCEMU T HPLC T R D,
ZO—BWBHSLREEE ST, BH TC-1 SABZERULTELDDESER
2h 3 (Table 3-5) . Fig. 3-13 WRL R LS. TC-1-1 & TC-1-7 F
TOTHEORNTFFEZED7 I JBEM»S WI-3 DCKJENTFFTHS
CEz 50, BiEIVaYOEFIYYABOERD > FEI NI CREFAE
Bofygy—HEdH—-HULUTVS,

B4 TD @ HPLC » 3. RAWES TD-1 E52OBVNXTFF (10-2
o T0-8) BEshk (Fig. 3-14) . E4 T0-1 WX, @A TC-1 & EE.
HHREMZ L HPLC TXBWRAEU. TD-1-1 & TD-1-2 D2D2ONTFF
£#5% (Fig. 3-15) « Z3UTHESMRTHONTFFO7 I JBAREY
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X JEEEH % Table 3-6 & Fig. 3-16 WiRU e PLEZYNTFTFF
T™-1-1 WFEHLF I HREIC LY Aspl-Arg2 FTUDT7 I JBER £
T BZZEBTERDPHE,

5 TE »3W HPLC XK Y 3DORBEBANTFF TE-2. TE-3. TE-4 &N
TFFREYES TE-1 BFohk (Fig. 3-17) » By TE-1 2L TH.
4 TC-1 RU TD-1 LE#E. B WLC 2752 RV IBORTF %
BEUE (Fig. 3-18) .

Table 3-7 O7 X JBHEBAIHOER LY. XTFF TE-4 WLH#EH TE &
BRAURNTFF TD-6 (Table 3-6) THY. XTFF TE-1-8 & TE-1-9
T4 TE-1 RIRAURNTFF TE-2 & TE-3 THE3ZENHoHELS
Ro k. Fig. 3-19 OF7 I JEEMAMTOBRLY. XTFF TE-1-4 &
TE-1-5 RU TD-1-1. ¥ B TE-1-7 & TD-1-2 WHA—ONTFFTH 3L
Zzxohb, TE-1-5 BRU TE-1-6 . SBREDEBOIFI @B E D
ShOT. 273 JBRENRRET S LR TERD k. |

DEOERED L. WI-3 2RI BIV TV IRNTFIO7 3 /BH
Ri% Table 3-8 &, 7 X VERENMSINOEREL Fig. 3-20 WRU k.
Table 3-8 WRU R MY TV IRTFFO7 X JBHAKOLFIN WCI-3 O7
IBHRE—BITZIEDS. ABFHILEBLTIRTOMTY UN
TFFPEREhREEEZON S,

Tk, Fig. 3-20 KBF B PYTYINTFFHOBHNERFEE. TA-2 Ho
TD-6 £ T VWCI-3 ONFKEEMNAHT L V. TB-5 & TB-6 DIEHL TB-7 &
Y. TD-2 & TD-5 DiFEHlL TB-4 £ ¥. TE-1-2 & TE-1-3 D#FEHE. KU
TE-1-1 & TC-1-6 DFHEWFNFHh TE-1-4 & TC-1-T 07 I JBEEMLY
FELUE. FOMOEHMBERFRIZODVTE. ¥4 X P TY 4 EY —
STIGIRUYAZIXA MY TV YAV EEY — WTI-1(8) & ORI > T
HEU 2.
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8 3 o> KRR Fy—8
NTTF RO X BRI

WCI-3 D7 LE S LEAOBERHOHPIRTE D, VIV FRT
FH¥—BHIERITO. BTV aYTBRM TV IRTFFDSS, IR
TOFNEZYRTFRFE—BOYY INTFFORIIEFZREL 2.

RCm-WC1-3 (150nmol) 2YY L LY FRTF¥—ETHEILU 2R,
BIO-RAD Hi-Pore RP-304 (Ce) BT L%z TFA R A @ HPLC 2KV
JUNRTFFRUCKEBNTFF2HBUE (Fig. 3-21) . #BUE12H
OBEHDS>B. L-1 & L-8 ZBRL 1 0BEOEHTETO7 I JBEARP S B—
ONTFFBERTHZEEZZONEDOT (Table 3-9) . ThdRDVTUE
OFF7 I )BEEMNMIELIToR. L-9 & L-10 &, HPLC ET2D0E—Y
CHAPhEN. CHRAU7 I VBHBRERL. K7 I JBRMS—HU
TV

@5 L-1 Dol Cie FHRISABHVE HPLC KXY SHEOMNRTF
Fashek - £Rxh (Fig. 3-22) . 2055 L-1-2 HS L-1-7T ETDB6D
ONRTFFREFO7 I JBABRDPSCRENRTFFTCHII PRSI ER
-7 (Table 3-10) . .

B L-8 oL Tl. BEREDZTH WPLC BITHZ LR &LV I DON
FFF L-8A. L-8B1. L-8B2 %8k (Fig. 3-23) . L-8B1 & L-8B2 W%
073 )BEBRE—BUTWRZEDSA—DORTFFTHBEELO6NS
(Table 3-11)

DEDOHERLVBRURYIYIRTFFOSI B, 7ALXURFATY
ZRTFFRUYYVE2ERERTFFR2VTT I JBEMMTRIT-
r (Fig. 3-28) o NTFF L5 07 I VEBEMIPY TV IRNTFFO
TB-3 & TC-2. XTFF L-7T ©7 I JBEHIL T0-5 & TE-2 OWHMIEFE
oMz Uke £ NTFF L-11 BZFO7 I /BHEBERST I /KA
e L5 & L-12 BEEURNTFFTHY. XTFF L-12 07 I /K
BH| . TD-3. TD-6. TB-5. TB-6 @A DD} YT Y YNTFFNZOMEET
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BEUTWVWRZER2RUE. Fig. 3-20 WRUE LS. B4 L-8 HoiEs
NENTFF L-8A 07X JBEIE. PYTYIRTFF TB-2 & TD-4
DEEEHHPWXU. XTFF L-8B1 KU L-8B2 . L-8A @ Lys!?3-
Cys'** BEPUIMIENhTEUECKHEUNRTFFTCHBZEBHEXh 2,
WI-3 DMITY VBILRBOTERMEFEBTHCH > 7LE YR TF
FD55. TD-4. TE-1-2. TE-1-3. RU TF DADORTFFit. TO7I
JBHABDPOHEUT L-8 REEFATVIEEZSNZDT. NTFFES
VS L-8 2EDOEEREPYTYVBIEUR. BILYD HPLC X ¥ 8D
FEMYTYIRTFFEEBREU (Fig. 3-25) . ThoD7 I JB#EK LD
L-8-C6 WARKED7AX o UBEETN TR ENHohERSE
(Table 3-12) « ZZCZD L-8-C6 O7 I JEEABHRELT. PYTVY
NTFF TD-4. TE-1-2. TE-1-3. TF. TB-8 B OMEF CBEL TV B2 &
2HoMIZUEL (Fig. 3-26) .

Table 3-13 W EHADER LY WCI-3 2RI ZYIYALLY FRTF¥—
ERXTFFO7I JBHEBERELEDDTHED. ZhoDRTFFDO7 X
JBHBOBHD WI-3 07 JBIABRE—HT I3 Ehs. ARERILR
BUTIRTOYYINTFEFBERThREEI>R S,

Fig. 3-27T WYY LIV FRTF¥—E#ILIc k37 3 JBENHH O
RERUE,

g 4 V8T a7 —EWY<SSTF K
9D F X U EEECSI

PUTVIZRUVI NI FNRTFY—EHLR LK OVRETCERD - LI
AO7 I JBEMNEHSHRTZRHDIVETOF7 —EH{LRiTV. 52
DONTF FES Lys'®3-Leu®4, Lys!®8-Ley!®9, Lys!2!-Va]122  [yg!3i-
Leu'32, Lys!'"4-Alal"® (Fig. 3-27) OELELHWEL L.

RCm-WCI-3 (120nmol) V8T OF7—ETCHibULH. Cis FHR
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HPLC Wk YT NI I YBNTFFRUCKWNTFF2AEELR

(Fig. 3-28) « ZODHERE. V-1 3 V-14 FTOELBH/ S, ThEh
O7I)BHABEY V-1 UCEKBANTFFREWTHY. V-2 5 V-14 U
WCI-3 D7 X JBEMICB VT Table 3-14 WRUENERHEDBINTFF
TH3EEZE2HNh B,

RO SHEOY Y NEEOERELZHIHIZT SEDIZE. NTFF V-6,
V-8. V-14 07 I JBEMEHs» M ITHITI I EBOH>LDT. Th
SD7 X )BEMNAFERIToR. XTFF V-6 OF7 I JEEMIE Lys'™*-
Alal’s DESEMEU. XTFF V-8 07 I JEEM&LY Lys!2!-val'??
A Y Lys'3l-Leu!®? HAOBERLHREULR (Fig. 3-29) .

NTFF V-14 B, TaRFEPY TV VHEIERITO. BHIEYO HPLC I
FVCHOEBRUNTF I 2EBE (Fig. 3-30) « ThoD7 I JEBEHKLY.
V-14-Cl1 5% Lys!®8-Leu'?® EHE2EEUNTFFTHY. V-14-C5 &
V-14-C6 8 Lys!®3-Leul® BELEUNTFIFTHILHEEINE
(Table 3-15) o FZ T V-14-Cl & V-14-C5 DXTFRFROVTT7 X /&
BIAFEIT>T LD 200FE&DOEERREL 2 (Fig. 3-31) .

g8 S WC I — 3O —RiEE

RCM-WCI-3 OKE7 I VBEREMRU IBOBENILL L ST XV BREMNS
FIED WCI-3 02— XIEERRELUR (Fig. 3-32) « 2hiR &Y.
WCI-3 X 183 HO7 I /) EBHPSMY. CRBEBLTY—HORFET S
BHaDERS R,

BE. LHEOBESHILYD WP KBV TESOERIATLRLE—
7. BNEONTFFEAYS VU7 I JERRATVRVE-Y TS
V. AHEOBASITCUAORP o k.
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= O3 EBO WC I — 3 DB &B137

WCI-3 DX EMYV TV IRHTARIGHBURBRET S, /hiRE
Laskowski, Jr. ®Fk(33)(Fig. 3-33) WHt-> THHERKET(pH 4.1) T
BPITV IR EBBRERBEIT 12,

RISERY 77 YL7IFFLERKEBTERU. 4B TH 605 OIERF
AVEES— WCI-3F BERUL (Fig. 3-30) » RISHRS RS HRET
S-ANWKRFYXAFNIEU. REOBREETSTA I OLHEENRT
Sehadex G-75 (Superfine) H#35A (1.9 x 195cm) W& B3 NABEITH>T.
MA Do MC ETCO3D0EH 2= (Fig. 3-35) » 32>OMH4% MA. MB.
MC D7 I JEBEHMWE. MA DBIEEE2R2IRPok WI-3 BHATHY. MB &
MC IERENBREELVEURIIFIIAIPTHEIERRU. 2200757 A
JMD7 I /BAMOLRE WI-3 073 JBEERE—BUE
(Table 3-16) o £ TIFT AP MB & MC O7 I VBEMAITLYD .
WCI-3 WEBHRHTTREIY TV VIZED Leu®®-Ser®® A DNE THMY
EhBZZEBHoMERHST (Fig. 3-36)

BB, EAETHRTSP. Fig. 3-35 TEWVWTHZ MB & MC O
— 3. BURHBTT Asp'4!-Val!*2 EENERINHCUN IO EERDIZE
UhE—UTd5.
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5= A ' 5 B

SHTIAFEPYTU YL EET— WCI-3 B Y AT IABFHEE
HBLEAEL. 1 HFTABR2/TFOXREIN VTV I RBLHBETS
Kunitz B4 Y EE Y —THh 3. AFETAIO VCI-3 OBERAERIEE
BErOEBROVTERT 32D, ZO—KEERRELV. FEIYTYV
JRHMT BRISBEERDVTRAU L.

BOE T WCI-3 WHTFEY 20,000 EVAFIRABECHEMEI INT
BT, SFHRAFAZ U 2L2LBATORVWIERERUR, ULEB-T.
AR CREERFOEETH LTIV 7 YRR EZAF I ZVEGD
L RRBYNES AT 3B TERP>EDOT. £3. Rn-WCI-3 D
FYTYUEIERETO. RN TV IRTFFO7 I JBEMNERET S
EWUo WCI-3 UWATHRI1IHOYY YETHOZAFZVREBATSE
y (Table 2-3) « RCm-WCI-3 D P YT Y VHILRBBO YTV INTFF
BPHEUZZEBTFHEINEOT. HPLC RITOWK MY TY VYR
Sephadex 6-25 I LEHORFLZBIRELY TA B5 TF £TDEDOMH
RRHPELUE (Fig. 3-2)

B TF UEEOTAEZYOBRRATORYE. BH TA > TE FT
O5o0EM L. XS WPLC BIToTIMYTYIYRTFFRE - BRU.
ZFRENORTFFRDOVT? I /VBEARRU 7 X JBENIHFTRIT o 2.
ZORPT. TA-2 & TA-3. TC-1-2 & TC-1-3. RU TE-1-4 & TE-1-5 @
KTFFid. 2hEh7 I BERPEL2E—BU TV 3D PD ST
WPLC L CRRIMBRBEBBINTER. BFSL TA-2 & TA-3 W, Trp*®
DEH V. TE-1-4 & TE-1-5 WYL 3 BHOERXEFBRP TORMRE
k3 AsnlSc-Gly'st BADBEMLIVEURDDEEL 6D, TR,
TE-1-5 W 3BRHURBROLFIYABBETRP >R (Fig. 3-19) o TC-1-2
¥ TC-1-3 B2 o2k hrhEBHIEODVWTEHG»TRY,

RCM-WC1-3 O P YTV YL BV T, TB-5 & TB-6 ONTF F BGNE
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TRohkd (Table 3-2) . TOZEW Leu""-Gly™® BEABIY TV I
FOERENRYMBEINLCERRUTV S, COAIRIMNITVYIIRES
FREOUME. TA-1 (Fig. 3-4) & TC-3 (Fig. 3-13) O 7 X JBREHM4S
Hrko. His?3-11e?* HAE His2"-Gly?® A THED ok,

WCI-3 T, TC-1-1 & TC-1-7 FTO7I JBEM & b CREgEHIF
H-EBBFD O3 (Fig. 3-13) « COHBRBULFSYIYLBOER:L
CHUTY S, COFH—ED WCI-3 OBRBEUEOR. 50
EEHRBRBETPTOBRENYHRCLIOECULODEHEHS DTV,

WCI-3 ONKEDPSD7 X ) BERIIMFIRHEY -7 24— 10k 01T
Lk (Fig. 3-1) o CONWMTUARETIFII VOB ESLR. E 61 BED
TEINT7I2VETCOSEDDOMTYINTFFOBENEHsMER-E
(Fig. 3-32) .

YATRIXTCE. FTRMNITVY YL EEY — WTI-1 O—REE BT
THhTHEY@). WTI-1 RU STIG) oY (Fig. 3-37) KH->THYT
VINRTFFERAERBZZIEWELD WI-3 O—XREELEERLRHEET S
EPTER. UDU. P TV VLRI ZEHOTALE 2V ORB LT
T3HRRCHhEFTITHLTHY. $LHERLORITIOLEDID
RCm-WCI-3 DUIY NIV FNRTFF—EBHILRITOSDERSS 2,

FERBILTRYIVNLLEEGTERCHKRENCYMBE . IPLC THIR
DYIINTFFEFBEsNRE. FUT. ZO7 I JBREMNST LD PYTY
JHIERBI B3 IXRTOTAEZIYRNTFFE—BOY Y YNTFF ORHN
JEFRRETSIEBTER, L-9 & L-10 OXNTF P, PY TV V#t
KBTS TA-2 & TA-3 LREBE. @—ONTFFH Trp2s OEHIckY
HPLC ET2 2k dPhkdbDeEZo6h % (Fig. 3-21) » . L-8B1 &
L-8B2 # HPLC ET22WkfHhhBilill. Asn'4-Gly!S 8D B EMICK
2b0t%x25h0h 3 (Fig. 3-23)

RCm-WCI-3 @ V8TOF7—EHILE. PITYIBEIUYVILIYFR
TFY—ECHILTHRETERDP S RY I LESOBELHINIZT 3 DI
Toko Lys'®3-Leu'®4 A& Lys!?8-Leu!®® SEAOBEEUNTFF V-14
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RHVTHREURD. 7ANTXVBOCKHEMTHUHIh 58 (VY
BREd® (ph 7.8)) TOV8TOF7—EBilk T, 37C T 24 B s U
XETD GluS!-Vals2 BHEO—EBYIMXh 3720 T, Asp®s-Ser®® HGH
2 UMXhPok. FIT. RRHW V-14 OXE YTV IHILEK
&oTHEshBENTFF V-14-C1 & V-14-C5 D7 X )BEMIS2DD
Lys-Leu BEESOBEEREUR (Fig. 3-31) » V8TRF7—BWBL T,
TB-6 W2 TN 3 Asp®S-Ser®® HEVBYMIXh. V-14 KEEH B Asp®®-
Ser®® FEEVBUMIXhRL>LBHITHTH 3.

b, EHRoBEBEILRUKEREMMITCELY WCI-3 O2—REERRE
Ufo WCI-3 Ik 183 D7 I JEMPSOMS Kunitz BBRXEFYTV A4 2E
E¥—T. ¥F4X MY TUYAYEEY— Ti%E)& 468 YHI IR YT
YU4VEEY— WTI-1(8)E 62%. Erythrina latissima FUYTY 2 2E
E¥— DE-3 & 56% OiEHRRICEBHoMERoR (Fig. 3-37)
ZhoDHARESFEELCHE>TIEDSh. Kunitz A VeEY—WZ
DIYFEBECBL T HEREHUU TS EHETNh S,

EOBRBVC. YHIIALILEY—DRBEHHEN MY TV VA
JEEV—EXREBPYTYIAIEEI—TRR>TVLRIE LY. BHED
BELOBVERETZEREER. UDU. WCI-3 & WTI-1 OF7 X /EE
SV HEAERRUTEY. 2hi0H WI-3 filktN T ST P —TW
AV EEY—OBHDTHEVBLACREILATVS2dDEEZXS5N 5,

UHTIALIEET— WCI-3 & WTI-1 07 I JBEMICE STI ©
HisT!-Pro’2-Leu”® WHIM T Z2ZHIC deletion BE D Sh iz (Fig. 3-3D .
F&®D deletion MIFTEW Erythrina latissima 41 YEEY—RHRED SN
2. THRBERAXIRYEERS5 2370 VOMEBD. YAIIALEE
¥ —TFUF¥ A X4 EEY—& Y Erythrina latissima 1 Y EEY—& &<
—HLUTV3B, YA IARSEELTE Erythrina (FALIX) ¥4 AD
BRI REL TV 3D, A YEEY—D7 I JBENTRB3 ROV IIIA
WY A X EVDBTF L4 IEREZTHIEEASN S,

—gwe. TaF4F—EBA4 e EY—HLhYw 3 “RIEEBE” 2PLOEU
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BEOIITVIRIEHITEZE Argt3-11e® HABBREHLYIN 2
ERERLU. COEELBEOFEEBMIEHE I TRIEHBLIEGLZ UL
(Fig. 3-33) o L. COFHULOTOFAF—E 4 Y EE Y —DRIES
BUREEEUVUTHV ., {1 YEEY - BROHEEAEEREL TV
LCEERRORS X2 TXE,

WI-3 WIAFTRBC2AFOXREIY TV YRBLHAESTZZEMS
FEMVTVRHUTHFHRE2EORISHBHNEZELTVSEE2 503
B.WCI-3DXREMNITVIRIBMELBCU LeutS-Sers® 4 (B1K
WERED) OABYIMIEh. BE2RISGBLULAEETT 3L U TERDP S L,
WCI-3 OXWTEMR U E 2 RIGBUOBRRE DV T EAL S THERT 3,

Sweet S, STI ETF MV TV IVDEEGHEDXERITL V. STI »8
Asp'. Phe2. Asn'3®, Ser®®. Pro®!. Tyr82. Argé3. |le®4. ArgtS. PheS®.
His"'. Pro™2 D1 2O7 I /B TEBIECEHMUTCLIEHELTV S
(Fig. 4-12) (34)e ZZTs FEPIYTY Y4 IEED— WCI-3 BEDT
Fig. 3-37T WRU R 7THBOA 2 EEF —IZDWT. Sveet 6DERLVES
N4 EY—CBREOBMABICEIZ1 2807 I JVELHEEREL
THl. TOHER. COFEBTRZREEFLHESZEIDs>hd > k.
STI % 13 BERHUTE7ANSE IV ERIGBHP IO LY Y, X 31
P3O Tz V75V BT RINRTOL VLY — ROV THECH-
oo Tl P1UBREIYTVILAEEN—TH 3 WI-3 OHBOALY
T MRINTIYTY VORARREE—BURTALE Y TH > ko

PUTYIEXREP YTV . —REED GO & EME B A% HEK
T3537 I /BREROERMEEOELM L v (35). LEodHE» >
divergent evolution WKV R UR2O0OBETHI3EELZ O TV B,
Ay —OHEFENOHBECDOPD ST, L1 2@O7 I VB
BAETI2D7I VB (FANSEY. BY Y. T2 A7352Y) BN
TOAEEY—RKHBETHBIEU. PYTVIEXREIY TV VOHE
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Fig. 3-2. Gel filtration of tryptic peptides of
RCm-WCI-3 on Sephadex G-25. The tryptic digest
of RCm-WCI-3 (150 nmoml) was chromatographed on a
Sephadex G-25 column (0.9 x 136 cm) equilibrated
with 0.01 M ammonium bicarbonate, pH 8.0.
Fraction size, 1 ml; ——, absorbance at 220 nm;

-—-, absorbance at 280 nm.
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Fig. 3-3. Separation of tryptic peptides from
fraction TA by HPLC. Lyophilized fraction TA was
dissolved in 50% acetic acid and chromatographed on
a Cosmosil 5C18 column (4 x 300 mm) by TFA system A
described in "MATERIALS AND METHODS."

were monitored at 220 nm and 280 nm.

Peptides
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Table 3-1.

seguences.

Amino acid compositions of
the tryptic peptides from fraction TA.

The numbers of residues in the
parentheses are from the established

Amino acid Ta-1 TA-2 TA-3
Cm-Cysteine

Aspartic acid = 5.8(6) 6.3(6) 6.3(6)
Threonine 1.0(1) 1.8(2) 1.8(2)
Serine

Glutamic acid 2.1(2) 3.3(3) 3.0(3)
Proline 1.3(1) 1.3(1) 1.3(1)
Glycine 3.1(3) 6.1(6) 5.9(6)
Alanine 1.1(1) 2.6(3) 2.7(3)
Valine 2.1(2) 2.3(2) 2.3(2)
Methionine

Isoleucine 1.7(2) 1.8(2)
Leucine 3.8 (4) 4.3(4) 4.2 (4)
Tyrosine 1.9(2) 2.1(2) 2.0(2)
Phenylalanine

Lysine 0.9(1) 0.9(1)
Histidine 0.9(1) 1.9(2) 2.0(2)
Tryptophan 0.7(1) 0.6(1)
Arginine

Total Res. Num. 23 35 35
Yield (%) 17 29 13
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1 5 23

TA-1 Asp~-Asp-Asp-Leu-Val----—----- Leu-Pro-His
-7 —7 7 7 —7 < < N
1 ’ 5 10

TA-2,3  Asp-Asp-Asp-Leu-Val-Asp-Ala-Glu-Gly-Asn-

Leu-Val-Glu-Asn-Gly~-Gly-Thr-Tyr-Tyr-Leu-
77 77 77 “77 77 77 77 77 "7 T 27

22 35
Leu-Pro—-—--—--—---—-c---—=—-- Thr-Ala-Lys

=7 77 S N S
Fig. 3-4. The amino acid sequences of tryptic
peptides from fraction TA. — , Manual Edman

degradation; = , liquid-phase automatic
sequencer; ¢— , carboxypeptidase P digestion.
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DETECTOR RESPONSE

6
2
3
7
8
4
220 TB-1 5.
nm
| ] K\v
280nm *‘§-A~w~\NwJ
1 ! 1 1 i
0 20 40
ELUTION TIME (min)
Fig. 3-5. Separation of tryptic peptides from
fraction TB by HPLC. The conditions of the

chromatography were as described in Fig. 3-3.
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1 5 10

TB-1 Ser-Pro-Asn-Glu-Val-Ser-Lys-Gly-Glu-Pro-Ile-Arg
—_— 7 7 T/ %7 —7 7 T7 7777
1 5 10
TB-2 Leu—Leu~Tyr—Cys—Gln—His—Asp—Glu—Glu—Asp—Val—Lys
—d —_— =7
-— —7 =7 —7 7 —7 7 Z I — —
1 5 10
TB-3 Thr—Gly—Asn-Glu—Pro—Cys—Pro—Leu—Thr—Val—Val—Arg
— e — —> — —7 —7 —7 7 7 7 TV
1 5 10
TB-4 Leu-Pro-Glu-Lys-Asp-Ile-Leu-Val-Phe-Lys
_——r —7 —7 —7 T 7 T 7 7
1 5
TB-5 Gly-Ser-Leu-Val-Ala-Leu
- 7 —7 << <
1 5 10
TB-6 Gly—Phe—Ala—Asn—Pro—Pro—Ser—Cys—Ala—Ala-Ser—Pro—
—_—r —7 7 —7 7 =7 7 4 7 7 —7 T 7
15 20 26
Trp—Trp-Thr-Val—Val—Asp—Ser—Pro—Gln ————— Val-Lys
——y ey Yy Y7 T 7 T 7 T 7 T 7 < S
1 5 32
TB-7 Gly—Ser—Leu—Val—Ala—Leu—Gly—Phe—Ala—————Val—Lys
—_— =7 —7 7 — 7 — 7 T 777 ~7 < S
1 5 : 10
TB-8 Leu-Val-Val-Thr-Glu-Glu-Asn-Pro-Leu-Glu-Leu-Val-

_77‘_/7'%"77-77'7_7'77’77_77—/7

Leu-Leu-Lys
< < <

Fig. 3-6. Amino acid sequences of the tryptic peptides
from fraction TB. ~— , Manual Edman degradation; —= .,
ligquid-phase automatic seguencer; < ., carboxypeptidase
P digestion; —» , amino acid analysis. Cysteine was
identified as Cm-cysteine.
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DETECTOR RESPONSE

—/\r 220nm TB_6]\L\;_NuL

[ 280nm \_\_\AL\

1 |
20 40
ELUTION TIME (min)

Fig. 3-7. Separation of V8 protease peptides of
TB-6 by HPLC. The chromatography was done by
TFA system B described in "MATERIALS AND METHODS,"
using a YMC-GEL ODS S-5 column (4 x 300 mm).

Peptides were monitored at 220 nm and 280 nm.
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Table 3-3. Amino acid compositions of the
V8 protease peptides of TB-6. The numbers
of residues in the parentheses are from the
established seguences.

Amino acid TB-6-V1 TB-6-V2 TB-6-V3 TB-6
Cm-Cysteine 1.0(1) 0.8(1) 1
Aspartic acid 2.2(2) 2.2(2) 2
Threonine 1.0(1) 1.0(1) 1
Serine 1.0(1) 2.8(3) 2.0(2) 3
Glutamic acid 1.1(1) 1.0(1) 1
Proline 2.1(2) 5.1(5) 3.3(3) 5
Glycine 1.2(1) 2.0(2) 1.4 (1) 2
Alanine 1.1(1) 4.1(4) 2.7(3) 4
Valine 1.0(1) 3.0(3) 1.8(2) 3
Methionine

Isoleucine

Leucine

Tyrosine

Phenylalanine 1.0(1) 1.0(1) 1
Lysine 1.0(1) 1.0(1) 1
Histidine

Tryptophan 2.0(2) 1.6(2) 2
Arginine

Total Res. Num. 8 26 18 26
Yield (%) 37 37 37
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1 5 10
Gly-Phe—Ala—Asn—Pro—Pro—Ser—Cys—Ala—Ala—Ser-Pro—Trp-Trp—

7 7 7 = 7 7 7 T 7 =7 7 7 -7 — 7 7 —7
— TB-6-V2
7 7 7
F TB-6-V3
7 7 7 7 7 7
15 20 25
Thr-Val-Val-Asp-Ser-Pro-Gln-Gly-Pro-Ala-Val-Lys
-7 7 7 7 = 7 7 — 7 \‘"\—"
L
—-6- ]
} TB-6-V1 —
< < < < 7 =7 7 =7 —7 =7 7
Fig. 3-8. Amino acid sequence of TB-6. —> , Manual

Edman degradation; «— , carboxypeptidase P digestion.
Cysteine was identified as Cm-cysteine.
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0 20 40
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Fig. 3-9. Separation of V8 protease peptides of
TB-8 by HPILC. The conditions of the chromatography

were as described in Fig. 3-7.
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Table 3-4. Amino acid compositions of the
V8 protease peptides of TB-8.
of residues in the parentheses are from the
established sequences.

The numbers

Amino acid

TB-8-V1

TB-8-V2

TB-8-V3

TB-8

Cm-Cysteine
Aspartic acid
Threonine
Serine
Glutamic acid
Proline
Glycine
Alanine
Valine
Methionine
Isoleucine
Leucine
Tyrosine
Phenylalanine
Lysine
Histidine
Tryptophan
Arginine

1.0(1)

2.0(2)
0.9(1)

0.9(1)

0.9(1)

1.0(1)

1.7 (2)

1.0(1)

1.0(1)

2.9(3)

1.0(1)

(S

=W

Total Res. Num.
Yield (%)

15
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DETECTOR RESPONSE

TC-1
2
\ 220nm 3
__J A_A\’\,A—J\—_
h\‘ 280nm
\‘\,M
0 20 40
ELUTION TIME (min)
Fig. 3-11, Separation of tryptic peptides from
fraction TC by HPLC. The conditions of the

chromatography were as described in Fig. 3-3.
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DETECTOR RESPONSE

220nm 6
TC-1-12 34

280nm
1 L 1 1 1
0 20 40
ELUTION TIME (min)
Fig. 3-12. Separation of tryptic peptides from

fraction TC-1 by HPLC. Lyophilized fraction TC-1
was dissolved in 0.05% TFA, and injected on a
YMC-GEL ODS S-5 column (4 x 300 mm) equilibrated
with 0.05% TFA. The column was eluted with the
equilibrating buffer for 20 min, and then by TFA
system B described in "MATERIALS AND METHODS . "

Peptides were monitered at 220 nm and 280 nm.
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TC-1-1

TC-1-2

TC-1-3

TC-1-4

TC~-1-5

TC-1-6

TC-1-7

TC-2 (TC~1-8) Ser-Pro-Asn-Glu-Val-Ser-Lys

1

5

Ala-Lys-Ser-Glu-Thr

7 >

7 7 7 7

1 5
Ser-Glu-Thr-Ala-Ser

7 7 7 7 7/

1 5
Ser~Glu-Thr-Ala-Ser

V4 7 /7 7 7

1 5
Ser-Glu-Thr—-Ala-Ser-Ser

7 7 7 7 7 >

1 5
Ala-Lys-Ser-Glu-Thr-Ala

7 7 7 > — —>

1 5
Ser-Glu-Thr-Ala-Ser-Ser-His

7 7 7 7 7 = 7 ‘—9

1 5
Ala-Lys-Ser-Glu-Thr-Ala-Ser—-Ser-His

~7 7 7 7 7 7 7

1 5

7 ~ 7 7
1

7/

Z

4

5

TC-3 (TC-1-9) Gly-Gly-Gly-Ile-Glu-Thr-Ala-Lys

Fig. 3-13.

peptides from fraction TC.

~—>» , amino acid analysis.

7 7 7

7

7

7

rd

Amino acid sequences of the tryptic
Manual Edman
degradation; <«— , carboxypeptidase P digestion;
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DETECTOR RESPONSE

TD-1

ELUTION TIME (min)

Fig. 3-14. @ Separation of tryptic peptides from
fraction TD by HPLC. The conditions of the

chromatography were as described in Fig. 3-3.
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DETECTOR RESPONSE

1 2
280nm
! ! ] ] l
0] 20 40
ELUTION TIME (min)
Fig. 3-15. Separation of tryptic peptides from

fraction TD-1 by HPILC. The conditions of the

chromatography were as described in Fig. 3-12.
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DETECTOR RESPONSE

3
TE-1
2 4
_—) \ 220nm AA‘\,JKJ\\_A~“—~¢N‘_JL_
280nm ——~__A*ﬁ\-_\~\’_____*
1 1 1 1 1
0 20 40
ELUTION TIME (min)
Fig. 3-17. Separation of tryptic peptides from
fraction TE by HPLC. The conditions of the

chromatography were as described in Fig. 3-3.
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DETECTOR RESPONSE

9
TE~-1-1
8
45 220nm 6 7 L
. 280nm - A
1 1 1 1 1
0 20 40
ELUTION TIME (min)
Fig. 3-18. Separation of tryptic peptides from
fraction TE-1 by HPILC. The conditions of the

chromatography were as described in Fig. 3-12.
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1
TE-1-1 Ala-Lys
-7 7

1
TE-1-2 Asp-Arg
—_—r —

1
TE-1-3 Asn-Gly-Asn-Arg
V4 V4 Id >

1 5
TE-1-4 Asp—-Arg-Asn-Gly-Asn-Arg
7 7 7 7 7 —>

1
TE-1-5 Asp-Arg (Asp,Gly,Asp,Arg)
— —

1
TE-1-6 Asp-Arg (Asp,Gly,Asp,Arg,Arg)
-7 —7
1 5
TE-1-7 Leu-Ser-Gln-Gln-Lys
-7 =7 -7 7 =7

1
TE-2 (TE-1-8) Phe-Glu-Lys
-7 =7 T

1 5 10
TE-3 (TE-1-9) Val-Ser-His-Ser-Asn-Ile-His-Val-Tyr-Lys
7 "7 =77 77 7 "7 77 7 ~7 ~7

Fig. 3-19. Amino acid sequences of the tryptic
peptides from fraction TE. — , Manual Edman
degradation; = , liquid-phase automatic sequencer;
-—> , amino acid analysis.
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1 10 20
Asp-Asp Asp-Leu-Val-Asp-Ala~Glu-Gly-Asn-Leu-Val- -Glu-Asn-Gly-Gly-Thr~Tyr-Tyr-Leu-Leu-Pro- His-
l TA-2,3
— —p o~ T W T T W T TP T TR T’ TW Tw W T T -7 "7 "7 77

30 40
Ile-Trp-Ala-His-Gly-Gly-Gly-Ile~Glu-Thr-Ala-Lys- Thr—Gly-Asn-Glu-Pro-Cys-Pro—Leu-Thr-Val-Val—
TB-3
< < “' — ey TP —7 "7 Y7 TV —7 7 7 =7

50 60
Arg-Ser-Pro-asn-Glu-Val- Ser-Lys-Gly-Glu—Pro-Ile-Arg-Ile-Ser-Ser-Gln—Phe-Len-Ser-Leu-Phe-Ile-
—f———— TC-2 TD-3 TD-6
-ﬁ)l-—v - 7 7 Z = -7 —v =7 7 "9 — = 7 =7 7 =7 7 T7 7 77

S—<—_S"TB-1

— 7 Y7 TV 7 TV Y7 TV T 77

70 80 90
Pro-Arg—Gly-Ser—Leu—Val—Ala—Leu-Gly-Phe-Ala-Asn—Pro-Pro Ser-Cys-Ala-Ala-Ser-Pro-Trp-Trp-Thr-
TB-5 TB-6
-~z 7 '77 - Ty < < < '17 —_—r =y V7 =7 =7 =7 T7 77 -7V;—7 -7 7 —7 =7
TB-6-
b
. - —7 T7 —7 =7 77 <
t TB-7
- = 7 =7 7V Tz =7 =7 =7
100 110
Val-Val-Asp-Ser-Pro-Gln-Gly-Pro-Ala-Val-Lys~ Leu—Ser-Gln—Gln-Lys Leu—Pro-Glu-Lys Asp-Ile-Leu-
$ TD=1-2 + TD~2 { TD-5 —
— = 7 7 7 7 e A A A i Sy i il e Jlar A
TB-6-V1 ———-{ - TB-4

<= < <_' —7 —7 TV TV =7 77 =7 I -7 =7 =V 7 ~7 =7 =7
L]

- <
120 130
Val—Phe-Lys-Phe-Glu Lys-Val-Ser-His-Ser- Asn-Ile-Hls-Val-Tyr—Lys-Leu Leu-Tyr-Cys-Gln—His-Asp-
} TE-2 $ TE-3 TB-2
a4 ——y 7~} T W T "W TV W Tw 7 -77 -7 =7 = =7 7 ~7 7

ard

140 150 160
Glu-Glu-Asp~Val- Lys-Cys-Asp-Gln-Tyr-Ile-Gly-I1e—Hls-Axg-Asp—Arg—Asn-Gly-Asn-A:g-Axg—Leu-Val-
} TD=~4 § TE-1-2} TE-1-3 ——{TF -
-_—r =7 =7 — — o~ > > —> —> D —7 —7 7 - “91-17 -7
Ll St unth e i* TE-1~ 4 i I

F————————— TE- ————————4

170 180 183
Val-Thr-Glu-Glu-Asn-Pro-Leu-Glu-Leu-Val-Leu-Leu-Lys-Ala-Lys-Ser-Glu-Thr- -Ala-Ser-Ser-His
TB-8 } TE-1-14— TC-1-6 —

b By e A e i A i S < "~ — = —7 7 7 ~7 —7 ™
— T'B=8~V2 =—frrm——e TB-8~V1 oo TB-8-V3 —} TC-1=7 —————i]
—_ — > > >~y "7 "> =y = 7 7 — > —7 =7 ~7 7 7 -

Fig. 3-20. Summary of the sequence analysis of the tryptic peptides of WCI-3. -—
Manual Edman degradatxon, —» , ligquid-phase automatic sequencer; <— ., carboxypeptidase P
digestion; —» , amino acid analysis. Cysteine was identified as Cm-cysteine.
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Fig. 3-21. Separation of lysylendopeptidase peptides
of RCm-WCI-3 by HPLC. The lysylendopeptidase digest
of RCm~-WCI-3 (150 nmol) was chromatographed on a
BIO-RAD Hi-Pore RP-304 column (4.6 x 250 mm) by TFA
system A described in "MATERIALS AND METHODS."
Peptides were monitored at 220 nm and 280 nm.
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Fig. 3-22. Separation of lysylendopeptidase peptides
from fraction L-1 by HPLC. Lyophilized fraction L-1
was dissolved in 0.05% TFA and chromatographed on a
YMC-GEL ODS S-5 column (4 x 300 mm) by TFA system B
described in "MATERIALS AND METHODS." Peptides were
monitored at 220 nm and 280 nm.
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Fig. 3-23. Separation of lysylendopeptidase peptides
from fraction L-8 by HPLC. Lyophilized fraction IL-8
was dissolved in 0.01 M ammonium acetate (pH 5.6)

and chromatographed on a BIO-RAD Hi-Pore RP-304 column
(4.6 x 250 mm) by ammonium acetate system described in
"MATERIALS AND METHODS." Peptides were monitored at
220 nm and 280 nm.
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Table 3-11. Amino acid compositions of the
lysylendopeptidase peptides from fraction L-8.
The numbers of residues in the parentheses

are from the established sequences.

Amino acid

Cm~-Cysteine
Aspartic acid
Threonine
Serine
Glutamic acid
Proline
Glycine
Alanine
Valine
Methionine
Isoleucine
Leucine
Tyrosine
Phenylalanine
Lysine
Histidine
Tryptophan
Arginine

Total Res. Num.
Yield (%)
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36 54

L-5 Thr-Gly-Asn—-—--=—-—=-——==—===== Glu-Val-Ser-Lys
-7 v 7 A W W R
113 115 120 121

L-7 Asp~Ile-Leu-Val-Phe~Lys~-Phe-Glu-Lys -
-7 V7 7 7 T7 TU7 7 T7
132 135 140

L-82a Leu-Leu-Tyr-Cys-Gln-His-Asp-Glu-Glu-Asp-Val-Lys-
-7 IZZ -7 7 T7 =7 ~7 ~ 777 7 7 I;Z
Cys=-Asp-Gln-Tyr-—-—==—---eo—co——ono=-— Leu-Leu-Lys
-7 7 7 7 L wan
144 145 174

L-—8B1,B2 Cys-Asp-Gln-Tyr-----—-—==-=——--====—---= Leu~Leu-Lys
-7 —7 7 ~7 A VAR N N
36 103

L-11 Thr-Gly-Asn-Glu-—-—-——-—————===w—w——m=—— Val-Lys
-7 7 ~7 =7 s Y
55 60 65

L-12 Gly-Glu-Pro-Ile-Arg-Ile-Ser-Ser-Gln-Phe-Leu-Ser-
— = -—7";% -7 =V TV —7 -;g — =7 7

Leu-Phe-Ile-Pro-Arg-Gly-Ser-Leu-Val-Ala-Leu-Gly-
—_— T T Yy T 7 7 7 T 7 T~ 7 T 7 —7 7

80 103
Phe-Ala-=—==-memm—mmre—— e ———ee— e — Val-Lys
- S <

Fig., 3-24. Amino acid sequences of the lysylendopeptidase
peptides of RCm-WCI-3. —> , Manual Edman degradation;
< , carboxypeptidase P digestion. Cysteine was
identified as Cm-cysteine. Numbering of amino acids is
based on the sequence of WCI-3.
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Fig. 3=25. Separation of chymotryptic peptides of
fraction L-8 by HPLC. The chymotryptic digest of
fraction L-8 was chromatographed on a YMC-GEL ODS
S-5 column (4 x 300 mm) by TFA system B described

in "MATERIALS AND METHOS." Peptides were monitored

at 220 nm and 280 nm.

_91..



08
4

34
€T

(%) PTI®TX
‘umN °say Te3IoL

(F)1°9

(1)8°0

—— p—
~{
e
0 N
.

o

(1)0°T
(Z)o-z

—
N N
— —
o ™~

+
~

(1)o-t

(1)o-1

(2)e-1

(1)o-°1

(1)e-t
(t)8-°o0

()60

(1)o°rt

(v)s-¢€

(1yo't

()11

sututbay
ueydojdixy
SUTIPTISTH
suTsiA
suTueTeTAUIYg
DUTSOIAL
auTtonal
SUTIONSTOST
SUTUOTYION
SUTTEA
SUTURTY

U TOATD
suTTOIg

pToR oTWRINTOd
QU TISS
auTuoaIYy
pToe oT3xedsy
sauTe3lsiD-u)

§0-8~T 7O~-8-T1

€0-8~1

pTO® ouTwy

*soousnbos

POUSTIqe3ss 2yl woxy oI sasayjusied syl UT SeNPTISaI FO sIaqunu oyJ
"8-T1 3o septided oT13dAkizowhyo sy3z yo suorzrsodwodo proe ouTwy *ZI-€ OTqed

_92-



peseq ST sSpToe ouTuwe JFo HBuTIisqumN

*€-IDM Fo sousanbos ay3z uo
*suoT3Tsodwod pIoe ouTue

IT9Y3} JO S3TNSal 8yl WOIF pPaubITe 2I9M €D-g-T pue zd-8-T

*SUTe3SAD~uD S POTIFTIUSPT SeM BduTo3IskD

*19zATeue pToe OUTWR

! &— !uoTysebTp 4 osepridadAxoqaed ! - {uoTjepribep ueupdH
TenueR ‘! L— ‘¥8-1 Fo sousnbes p1oe outuy *9z-¢ °*b1a

— eo-8-T ——
N N AN

SAT-NoT-NoT-TRA-NSI-NTDH-NOT-0IJ-USY~-NTOH-NTO-IYL-TCA

LT

S91
—_

TIII

P Lo o D

!
{

-TRA-NOT-DIV-DIY-USY-ATD-usy-bIv-dsy~-BaIy-STH-T I-ATD-oT I~-I&],

091
¢O0-8-T

. NS N
Z . L 2 2 L 2

A
0ST
Z L Z.
}— so-8-1—
P P P

!
Z Z Z i

-u19H-dsy-sL)-sAT-TepA-dsy-n1o-nTH~dsy-STH-UTD-8LD-IL L -noT-naT

SV1

Se1 el

_93-



€8T €81 6¥ SE T€ 9 61 (A 0t 14 S 9 ‘umN S8y Te3loL
L L Z 14 T suTutbay
€ € 4 T ueydozdiag,
L L 4 T T 4 T SUTPTISTH
1T TT T 1 T T T T T T T auTsiT
S S € T suTtueTeTAUaYg
S S 4 T T T SUTSOIA],
61 61 14 14 S T T 4 T T suTonNII
6 6 € 4 4 T T suTtonaTosIy
SUTUOTYIOW
91 91 14 4 € T € T Z auTTeA
0t 0t S € 1 SUTURTY
€1 €1 14 9 4 T SUTOATH
€T €1 L 1 T € T sautiroad
0c 0c € € 14 [4 € T 4 T pTo® DTWEINTD
ST ST L [4 (4 T € U TIDS
L L T Z T [4 1 oU TUOBIY ],
61 6T Z 9 g T 4 Z T pToe oT3aedsy
74 4 T T T T suTejlsi)-uD
£-IOM Te30L ZI-T 0T‘6-1 €8-1 9-1 &-T p-1T ¢-1 -Z-T 6-1-T 8-~1-T 9-1~-T I-T-1T

*€~I0M Jo soptided ssepridodopusTAsAT syjz Jo suor3zTsodwod pToe ocuTwe Fo AJeuums

*soouonbas poysTTUR31S® WOIAF SAR SONPTSSI JO SIL2UNU BYJL

"€TI~€ ST9RL

-94-



1 10 20
Asp—Asp-Asp-Leu-Val Asp-Ala-Glu—Gly—Asn-leu—Val-Glu-Asn-Gly-Gly-Thr—Tyr-Tyr—Leu-Leu-Pro-Hls-
b L-9,10

30 40
Ile-Trp-Ala-His~-Gly-Gly-Gly-Ile-Glu-Thr- Ala-Lys—Thr-Gly-Asn—Glu—Pro-Cys—Pro-Leu-Thr -Val-vVal-
- L-5

"7 -7 =

50 60
Axg-Ser-Pro-Asn-Glu-Val-Ser—Lys-Gly-Glu—Pro-I1e-Arg—Ile-Ser-Ser—Gln—Phe-Leu-Ser-Leu-Phe-Ile-

T < (“ — P = P 7 T7 T7? 7T T7 T 7 77

70 80 90

Pro-Arg-Gly-Ser-Leu-Val- Ala-Leu—Gly-Phe-Ala-Asn-Pro-Pro-Ser—Cys-Ala-Ala-Ser-Pro-Trp-Trp-Thr-
L-12

—_— TP Y7 T TV TV T7 T 77 T7

100 110
Val-Val-Asp-Ser-Pro-Gln—Gly-Pro—Ala—Val-Lys Leu-Ser-Gln-Gln-Lys Leu-Pro- Glu—Lys Asp-Ile-Leu-
$ 1-1-8 { L-2 L-6 ——
Lyt
F___________
120 130
Val-Phe-Lys-Phe- Glu-Lys-Val -Ser-His-Ser-asn-Ile~His-Val- Tyr—LyslLeu-Leu-Tyr-Cys-Gln-Hls-Asp—
-—_— e 1-1-8 t -3 {
L-7 i I
~7 7 T2 72 ™7 —_— v 7 =~ =7 =7
140 150 ’ 160
Glu-Glu-Asp-Val- Lys-Cys -Asp-Gln-Tyr-Ile- Gly-Ile-Hxs—Arg-Asp—Arg—Asn-GlyoAsn-Axg-Axg-Leu-Val~
1-4 } 1-8B
— —p TP >
L-8A
—y =D TV TV TV T7 T7 T7 "7,
: t L-8-C6
—_— Y TP TP TD TNY P TP TV T T T 77 T 7
170 180 183
Val-Thr- Glu-Glu—Asn—Pro—Leu-Glu-Leu-Val—Leu-Leu-Lys-Ala-Lys-Ser—Glu-Thr—Ala-Ser-Ser Biﬁ
$ L-1-1 +— L-1-6 i
Dl e et .
$ L-1-7 {

<

Fig. 3-27. Summary of the sequence analysis of the lysylendopeptldase peptides of WCI-3.
—> , Manual Edman degradation; <= , carboxypeptidase P digestion. Cysteine was
identified as Cm-cysteine.
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Fig. 3-28. Separation of V8 protease peptides of

RCm-WCI-3 by HPLC. The V8 protease digest of
RCm-WCI-3 (120 mmol) was chromatographed on a
YMC-GEL ODS S-5 column (4 x 300 mm) by TFA system
B described in "MATERIALS AND METHODS." Peptides

were monitored at 220 nm and 280 nm.
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170 175 178
V-6 Leu-Val-Leu-Leu~-Lys-Ala-Lys-Ser-Glu
7 7 7 77“‘7ﬁ—7—>

121 125 130
V-8 Lys-Val-Ser-His-Ser-Asn-Ile-His-Val-Tyr-
I L 7 7 7 rd 7 7 I d 4

135 : 140

Lys-Leu-Leu-Tyr-Cys-Gln-His-Asp-Glu-Glu
7 ~7 7 =7

Fig. 3-29. Amino acid sequences of V-6 and V-8.
—> , Manual Edman degradation; —» , amino acid
analysis. Numbering of amino acids is based on

the sequence of WCI-3.
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DETECTOR RESPONSE

N

—— — A

1 1

0 20 40

ELUTION TIME (min)

Fig. 3-30. Separation of chymotryptic peptides of
V-14 by HPLC. The conditions of the chromatography
were as described in Fig. 3-28. '
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( ,ﬂv

Native WCI-3

+ = == Modified WCI-3

Fig. 3-34. Polyacrylamide gel electrophoresis of
native and modified WCI-3. WCI-3 was incubated
with bovine a-chymotrypsin at pH 4.1.
Electrophoresis was done under the conditions
described in "MATERIALS AND METHODS" in chapter 2.
l, at zero time; 2, after four weeks incubation.
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Absorbance at 280nm

M--l,t\|B| L
0.5
0 1 1 1
100 200 300
Fraction Number (1.2ml/tube)
Fig. 3-35. Gel filtration of RCm-modified WCI-3
on Sephadex G-75. Modified WCI-3 was reduced and

S-carboxymethylated, and then chromatographed on a
Sephadex G-75 column (1.9 x 195 cm) equilibrated
with 50% acetic acid.
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1 5 10
MB Ser-Leu-Phe-Ile-Pro-Arg-Gly-Ser-Leu-Val-Ala-Leu-
rd 77 fg 7 77 77 ~77 _%7'77_7
Gly—Phe—Ala—Asn—Pro—Pro—Ser—Cys—Ala—Ala—Ser—Pro—
-~y 7 7 7 "7 27 "7 7 77 —77 7 ~ 7
25 30
Trp—Trp—Thr—Val—Val—ASp—Ser-Pro—Gln—Gly—
77 77 77 77 77 T 7 77 77 77

1 5
MC Asp-Asp-Asp-Leu-Val-Asp-Ala-

7 7 rd 4 7 /s P4
Fig. 3-36. Amino acid sequences of MB and MC.
— , Manual Edman degradation; —» , liguid-phase
automatic seguencer. Cysteine was identified as

Cm-cysteine.
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Comparison of the amino acid sequences of Kunitz-type
The identical amino acids in all seven sequences are

3-37.
inhibitors.

Fig.

The shaded amino acids correspond to the contact

enclosed in boxes.

Tia, Tib,

trypsin inhibitars(5); WTI-1A and WTI-1B, winged bean trypsin

soybean

and Tic,

inhibitors(8); WCI-3, winged bean chymotrypsin inhibitor; DE-3,

regions between Tia and porcine trypsin.
Erythrina latissima trypsin inhibitor (9).
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R g ==

=< X HEFE T Kuni tzB88 T2 5 A
F— - 17 > e 2y —@OBHFEERSC

IARNWEYBRFRBEETZI TS F—ES4 2 EEY—D S5 5. Bowman-
Birk B4 Yk ¥ — (M.VW. 6,000-8,000) IAFHRK2OORILBLRZET
ZWERM A b EY—TH 52 BBIPHSHTLSH. Kunitz BV EE
¥ — (M.V. 20,000) E—BEHFHRR1I>ORSBHLET SHE NS VL
EY—THR3EEZEZXHNTV S,

19554, T Wu & Laskowski, Sr. . 1EL®D STI B2 ELD
FEPYTVYEHEETZZERHEL(GE6). 198 141, Bosterling
& Quast . STI EFEMYTY UM 1 2 OELKKTHEERKERIEKT S
CEREBTRUEBGD. STI URKRMY TV IAJEEY—EULTHORTS
V. FEPYTYIRHTIHSELEBTO LD Kunitz BL 2 EEY—
ONFH U BEHI WP o2, UMPUL. EHRREBLTHER LRV I
ARXEPYTUYALYEEY— WCI-2 RU WCI-3 B1AFTEARRZ 2T
DXEPYTVYBBLHEETS Kunitz AV ELEY—THBZEBHS
PERY. Th&V Kunitz B4 YEEY—HWHER A VLY —TH 5H
fEEBED TR Ro k.

Kunitz 4 Vb EY—BHHFML YL EY—-TH 3RS 2 FRAK2D
OFRIERMEAUTVWAET CH S, ZhITCR—EBEORESh TN
TO Kunitz B4 By —IE. STI @D Argé3-liet* HHDHMEL 1 DDK
SEBA (B 1 RISEM) 2HEUTLAZEBREINhTVWIETT. 820
RSB OV THRADHIRDBIA TRV,

FZT AMETUYIIIAFEIY TV L EEY — WI-3 &
STI D4V 4AYEEY—D 1D Ti® . RUTh > OE#4 Yty —2AL
T. Kunitz WA Ve Y- B3 E2REBUOHELE. RUEDOT7 I /B
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B ETOMBEZODVWTRAU 2.
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= 1 HI K-k

g 1 EBREA B

VAIIAZEMITV L EEY— WI-3 UE2ETHRULE2DDE.
FL4AXPYTYI4YEEY— Ti® ik Sigma HEBHV R,

TPCK-P YTV, IVa-FEb YTV XTFYYY BN’ THLT
AI—E. RU NIV ZN-L-7FZN-L-TFZA-L-TOY L-L-Tx =
A735Z2 p-Z b7 =Y F (Suc-Ala-Ala-Pro-Phe-pNA) X Sigma #H» o
BAUR. BTPA UNTFFHEHDPSEA UK. QAE-Sephadex A-25 &
Sephadex G-25 (Fine). XU Fast Protein Liquid Chromatography (FPLC)
FE & Mono Q HR 5/5 H75 LWL Pharmacia #ZESEA U . TSK gel
G3000S¥W #7154 (7.5 x 600mm) IRFEEZETLELSIBAUR. ZOHOAE
HHARCEUTEEEIRUZN U EODBOEAHV 2.

TIXRERMITV VI, Signa HEETIPI TV OOV AT IAFE
YTV YL EEHY —-Sepharose 4B AT L EHVWE7 I+ =F 44—
RIS T7 4 —(38,3N KOV . Streptomyces griceus 757 —
A (SGPA) & Streptomyces griceus7 1577 —EB (SGPB) IX. dtigk
FEFROHE-HBHBELIVHREETREDDORHV R,
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8 2 FERIIT R

(Re b YTV VHEEHFEOEED

FEPMYTYVHEBEHETRERT 2HERM>THELVR. £, &
BHEBWEY 4 X Bowman-Birk 41 VY —RHVWTHIEL L,

a) Suc-Ala-Ala-Pro-Phe-pNA IZ &% FE MU T Y VHEFEHOHEE
(Method E) (40)

BUBOAYEEY—¥ 1508 DFEIYTVIE 0.02M LAY
L¥ 0.005% Triton X-100 28 0.1M } Y X-EREHE (pH 8.3)
3.2ml WEMBU. 22C CT5ARMELRE 3m 2HABEALLBLUR. 2O
RABHERCYAFLANLERY FIREMB UKL 0.03M Suc-Ala-Ala-Pro-Phe-
pNA EEIHR 1021 2MEZTTERI»LLEAU. 410m BT 3RNED
TiLE AR ES (Hir 320 ) CTHEFEU R, HREAVCUIEHEZBR
Woupt & LAOEHE 3ml AR TEVER.

b) BTPA & B FEMYTYVHEEEEOHE (Method F)

BTPA W& B FE MY TY VHEFEMOHEEWL Method E WKHU TIT - o
BYBOAYEEY—¥ 57.2u8 OFE MY TV IR 0.024 EILAL DY
LE 408 ¥ J—BBE 0.1M } Y A-EBEHE (pi 7.5 1.2ml &
BU. 30C THREMEULE Inl 2XBELEZBUEL. CORAGHRK
UAFILANLKREY FREM@UR 0.05M BTPA REHF® 10p! 2mWATIH
R MWL AUS 410mm BF3ENREOELEBEL L.

<HAUNEANED

4 EY—OHNUNE L ML Kowalski & Laskowski, Jjr. @
FHiEAQDRESTITo2he {1 JEEY— 2mg 2 0.2 V7 VBAYITLER
T 0.2M N-TFLEBILRY > -FBEEGEH (ph 8.0) 4001 KHBAEL. 25T
T 12 BRERRIEX R, RISH. BokRAEW 0.0IM ERE7 VBT LH
# (ph 8.1) TE&ILU R Sephadex G-25 (Fine) 15 A (1 x T0cm) %M
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WhyyLa8ILVBELR,

WCI-3 DX MY TY IUEBEBRELKSRELSED

WCI-3 % pH 0.5 BIBRT ph | 3 12 F TORBLDEFRIERL LK.
1710 ELEOXT YTV OBBE (T¥XREVYTVY. THILSAI—
£, XTFFYYY BPN’. SGPA. SGPB) M X T 37C TRINEE 2. RITO
B, FPLC Y ZAFLZHVLTITL. BRIBBIEDR > TRISHEO—E%
0.1M B¥EREST 0.02M PYTFALTIV-EBREHE (pH 9.5 TEHILL
72 Mono Q HR 5/5 NI AWREEX E. 0.250 ¥ TORIEW & 2 HREE SR
ETBHUTES A L EY—-DERER KD .

¢ri*f. itk it omsd

By 4 24> eey— 1ich 1tk 1% o@saRe
Laskowski, Jr. OF @R U MEE Laskowski, Jr. OFEE2DRZHFHL
TiT- k.

Ti® % 0.IM B YT LE 0.0M BILALY T LESUFHER
(pH 3.0) WHMU 292 3.4% ELED TPCK-F YTV EME. 25C T
15 BRERISE T TioT 2ARUZ. i . ZORKEE VAT
oh 8.0 WHARULEHE. Ti2 © 1Y TABOXTFYYY BN B%. 25C
T 15 BERES 52L& VERL R, Ti 0FERE. Ti® % 0.05
P R-EBEHBK (ol 8.0) WHEMBUREK. 17 TLED
ZTFY LY BN BIZ 25C T 15 BRERKISX ¥ TH - k.

tEoREe &k oERUE TidE itk 1i*F w. marozmo o<
757 4 —2HAVTBRUE. RISEE 0.21 REELEE 0.0 £/ 1Y)
—L7 I Y- ERERER (pH 9.4) TFEH{LU % QAE-Sephadex A-25 715 A
whidh#. 0.4 FCORERLIEFBEGRETHBHTZIIERLYE

NEROBEHAL Y LY —EH Bk,
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= =2 En WC I — 3 OBH=EEESC

8 1 BR 3= 53 A%

WCI-3 ONFAM R U 2 >ORISHBUOHEEZRA T 52D, BRXO

pt (1-12) BRBOLTT I RXE P YTV IR EZBEABRBITL. WCI-3 OiF
fif ey —2FAR UL, E3ETU WCI-3 ORESBRLEIVREIIT
YURBBOEN., ASTUE ol BT S3LEHEY WI-3 o n<
REMBEEDARZVTIFEIITYIRAVEIEREY. TVFEL
YTV TRUMEh 2P kE2RIGBUOUIN 2L 2.

pH 3.0 WHBVT. WCI-3 WTF¥REMYTYIREY 2BRTH 80%
{Efi% 32 Mono Q HR 5/5 WS A2 HVE FPLC kY 4>y (FI.
F2. F3. F4) %% (Fig. 4-1) - ThZThOBEME. 7I /BEHNMRUL
FRUDBILEY. F1 HE#EhRd ok WCI-3. F2 I Leu®®-Sert® &5

PEMIX A4 EE Y — WCI-35. F3 1 Asple'-Val'? & BYNIxh

{2 ¥ — WCI-3§\ F4 X Leu®®-Serb6 & Asp““-\.’a,l“‘2 D2O0DES
PUBEh R4 Y EE Y — UCI-35 TH3ZEBRENT,

% ph BT IRELEYO FPLC W. WCI-3 DFELY TV VI & 3R
ERRCBOT ph 1.0 > 2.0 T T Asp!?!-Val'42 EGOHRMYME
.ol 2.5 »> 4.0 ST EROSBOBEH AV EL Y —F N THBERU.
X3 pH 4.5 DI ETIE Leuts-Sers® BADANYMWENZZERRU. B
1 RISER6EI (Leu®S-Serte&EHR) BUIMIIh L{Eff4 L EY —DEKEL.
S 3 L EEHEES . BT BY 5 kS REH
Kpg (= [ UL D BER1TEoR.

. BEEMARONEERTS WCI-3 © Asp!4'-Vallé2 B4l
pH 1.0 > 4.0 OEFHHEPCYMTERT. WCI-3 ORESMBLEBLTIO
Asp'41-Vall42 EE&UBURAT CEBRTHCYHIW2dDEELI SN S,
T WCI-3F 5200 con-¥Cl-3F Lo RE YTV EMATEES
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BerRXATHHRRESOUBHIEI D>,

WCI-3 OE2RISHBLERET 500, AWMFECRISORFEIYT VY
DADOFET YTV VBB (FY¥YILIFIAY—E. XTFYY Y BN,
SGPA. SGPB) THRELMEITo k. WCI-3 % pH 1.0 & ph 12.0 TTO
BAOEHBRHEBU LK. 1710 TLEOBRELMA T 371C TRISTE.
FPLC W& VIESi4 Y EE Y —OERBEPEHLREZ S, EBOIRTOER
BIEV pH FIETIESE WI-3 REMT S CEBHohERS 2.

ZZC. pl 8.0 TERZFhOBRRXLVRESBIN M WCI-3 DY
B2 L F YU NMERIVRELV R, TIAY—EWL WCI-3 D Leu®-
Sert® EADAL LML, SGPA & SGPB . Leu®®-Ser®® £EE&H 50U
Phet®-11e®® HEDE B> L—ABYIMI X hizi&8F WCI-3 2ERUE. XT
FYL YTl Leut”-Phe®® EABGNETUMIIh k. COZELY. Zh
SOBEED V-3 OFEIYTYIRMTBE 1 RIGEHAL (Leu®s-Ser®® &
8) 33 VRThREBURNTFFEAT WCI-3 LHEEHT 5 &N
ShEizofi. WI-3 OE20RISBLRHEE TSI T TERP L.

ZB. ChoDBRT VWI-3ZEVE<LHEELEZT P L.

8 2 BH = r>X

WCI-3 ONEEL BRI T 32D, WCI-3 LRk Y aYy TARU L&KL
JEE Y — WCI-3E OREFUTYIRHT SEABHERREEES NS
BETHANTR. )

WCI-3 RO WCI-35 % 0.1M RIERST 0.1M | U X-LREER
(pH 7.0) &1 37C T. 2BEALBOFE MY TV VESAHBIRIGE Y. @&
FRTEEILU R SEY L SBE TSK gel G3000SW H5 A (7.5 x 600mm)
CHHU o Fig. 4-2 BRUREDWK. CORBTTUFTIYTY Y-
VCI-3 A, € FUTY-vcl-3F Bak. vCI-3 (2R veI-3D) .
$EPYTYVOMREESh, VI3 BEEFYTYVE 12 OFLE
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TRIET Z3DEHUT. WCI-3 O LeuS-Sers® E& YN & h i
VCI-38 10 1 OELHTUPERERIERU B - k.

VoI-3F DRE R YTV ERTIEEEEPS. V3T 3 1 0 1 0%
LVETCFEPMI TV ORHAETZZEBRENE (Fig. 4-3) . Fig. 4-3 &
Fig. 4-4 T. WCI-3 EZOAANE A4 LHERE Con-WCI-3 DEEF YT
YT ZEBEMENTRRAC TS ST . HANELAED VCI-3 O%
EPYTYVEHT SRR A HER RIS RV EBRL T
3.

ZTT. A Y EE Y — WCI-3F DSerss @7 X JEEHLNE LML
UT. %1 RISHEL (LeusS-Ser®® &) FWBLEXE R Chn-WCl-3i0%
EPYTYIRHT IEBEREEIE UL (Fig. 4-4) o Cbm-WCI-3F 1.
11 OELETREMY TV IRHEEL. 2OHSTEE Ki 8)
WCI-38 OEETH L FE—H/U TV (Table 4) .

BB LTV a3V THARURES A Y EE Y — vol-35 Ry vor-38
FEFYTYIRHUTERER WCI-3 RU WCI-3¥ LA UBEEEERRU.
ZOZELD Asplti-Vall? HAW WCI-3 OXEFYTYIRNT SHEE
EHCEEUTORVEEZ 3R 5,
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¥ 3 8 T i oBEZTEEX

WCI-3 ODE2RISBLIOREBTIHBIE>ROT. Fig. 4-5 KRUE
STI D4 VAVEE T — Ti® RUZOERHA Y EES— Ti%F (Argss-
I1es EAEIN) . TicF (Mets*-LeusS BAHIND « Ti®FF (Argse-11e04 £
ARU Metd-Leuds EAYINN) 2HVT Ti® OWFHH L Z0% 2 RISEBhI
Fe AN = R V<

s 1 A EH T

EESNLEBHEREY TI2OMYTYYRURE YT YD EOBEEER
BRERBANE (Fig. 1-6) . ARBRTU. BR-A VLUV —HEBOMSE
EHCRYD. BERUAVEE Y —OREE DR Y SEE (~1072M) LT
BOHEEREE .

Fig. -6 £8. TiZ O MY TYYRUSEI YTV EOEAWEMEX
BOXDESUEHTES,

(1) TiPW1:1 OBEALLTCIYTY Y EEARRERT 3.

(2) PYTYY-TI EEKUEES1 11 OEIHKT
FEPYTYIEEEBEERT 3.

(3) Ti®WREIYTYVE 1 2 OELKTHEAERERT 3.

COFERIE. T2 BEREPYTYIRHUT2o00KREHRAEELTWAZ
EEXHLTY S, |
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g8 = HF 2RI EB I oSS ER

Ti® 02 RISHBHERET S roe Tid. Tidt. 1%t 1% ox=er
YTV EDESRIERERL SES N 2B TRFE LU .

Ti® RUBBOEMAYEE Y —% 0.1M REESE 0.1M } Y X-ERE
EHiE (ph 7.0) 1 37C C2BENLEBEOXE Y TV VESHRIRIGE B,
AEFRTEELURSES L 3B TSK gel G3000S¥ 11 A
(7.5 x 600mm) THFU R, Fig. 4-7 WRULE LS. Ti® O Args3-
lle®* B855I Met®*-LeutS HARYBURZAYEEY—U. VThd
FEPYTYVE 1: 1 OBALLTUDESREERYE Y. mHOKEEH
B UMl Ui 4 Y EE Y — Ti%H Clt. DUPREIY TV Y EBEAE
EHEMUBDoR. DLEOERET. Mett-Leuss BAM Ti® OF 2 RIS
DHEEFRRRASDOESREUTVIZIERRUTY 3,

Fig. 4-8 & Fig. 4-9 If. Ti® L ZOEHL Y EE Y —. RUZDHAN
EALFEEOFE Y TYYRHT EESEEERUTL S 5. 2hs0
HEL LHEOT L ZBEOEREBXRU. TR Ti® & Com-Ti® OEZEE
BRAUTS32EPS. Ti2 TOILNELNEBETOEE YTV VN
TEREEMREEACEERRESRVIESHODER S 2,

—BI. 41y —-DUIlI R REBHEIENBRICLVEES TS
ZEBHBR TV B3 Ti2 WBLT Args3-11e54 BEARU Metd*-
Leuts HABFEPYTY VRN IRIEBWE TS 325, Zh > DY
IhEEAEFETIYTYRLAVEEAIh SO EENEY. £ T,
i 520 TiY B 2BELBOSEIYTYIE 0.IN RERAE
0.1M PV A-EREHFE (pl 7.0) b 30C TRIEI Y., REEBLCEDR
SEARIERBER L SES VI BETERUT. UIlTEhz Argés3-11et &
AERU Met®4-11e®® BEEOHESWKODVLTRIE U,

Tt MR B IYTYW LY Argo®-11et HANEHEATAT Ti® &n
0. (XREFYTY)e-Ti® BEEBERU LB Ti2F TUE Met®4-Leu®s

SAUHES XA T. B Argos-11ett BAO—BHYBIIhT Tidh »
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Uk (Fig. 4-10) .

DEOGEFNEZBERUFEII T RN T IHEGEHOBMEZERL
. Argti-l1e® EEBF TPV T YT SREEBA (5B 1 RIGEBHED
THZZEDBHEDIDOh. T, Met®t-Leu®® FENREIE 2 RISBLHDHF
ET SuEEBRBEh L,
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= 4 B = ey

EES LS BERVBEEENTR & 3BIFOBREE. Ti° RU VCI-3
FEMYTVIRHUTHAFRR2OOKISHBAREUTVWSZ EE2R U
Kunitz B4 Ve E Y —ONFEHEL WU 2,

—RBLLY O TOF4F—BHRACRTLIORRIEEETCSI LY —
SHEBEERUTY 3043),

kon koff' *
E + I 2 C 2 E + 1
koff kon

CZTEUBE. 151704 LY —RU RIS ST & h M4 >
tEY—. CRBE- 1 LEY—BFAHEELRU. kons kott. kon" kott®
HERZhORISLE RS> EETHERL TV 3,

EHEOFALZBRBVT WCI-3F BEEIYTVIE 11 1 OELLD
HEAHEUDPERET. £F YTV IEHT ZHTEED S OE 1 RISB
BUWEShE BT TZOE 1 RISBEOHSESEEHNAT 3HREE - k.
Zhi. WCI-3 TEHERD ken® BEBNE (. KSR BY 35N 38
RUBMSEHHTED S A HOMECHN S h ik RISBETEE Y TY
JEBAREEBRURVEDEERX NS,

—F. Ti® OEMAYEEY— Ti% RU T ©ld. Fig. 4-7 ©RU
RERENYTYY EOBEREREIST. MY TYY-TiY BAGRY
112 oy oRBEEBEE VL. Chid. RISHRYShTOER
Argéd-ile®t EEVBIEIMY TV IREIVEBHEAEHh.,. FCTRXEPYTY
VEHAREER URRDEEX 3RS, URB->T. 2hd 204 VL
EY—~OANNESALFERTUESEBREI SRV DR ELED L SR
HERRMELTVE (Fig. 4-T) .

NEXEB7IJBOa-7I)JRRUIYIVDe-7I /) BEBEHIANESNLE
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7Oy I Uk Com-WCl-3 OFE YTy ey ZHESEE (Fig. 40

B WCI-3 OEEEN (Fig. 4-3) CFFEUTHB3ZE &0, IALNEANL
IHiE VCI-3 ORBIRSHBEC B 33T MY TY VESERCHERRITER
WbDEEZ >3, $i2. Table 4 KBWVT. 220OREBUBEMTS

ZEUREEZD Con-VCI-3 D1 DOREHBHOFEIYTY I RHT ZRD
FORETH (K {8) 7. 51 RSHHEXESER Con-Wl-3F omEE
BE—HBUTWLWEZEW. ¥I-3 0% 1 RINBLURUE 2 RIGBLD X €

YT RN ZHEFEBEABETHIIERRUTY S,

DFEOBREIV. B PYTYIYRUFEINV TV VEBRRLL-TH2
RIS DX h P o kDR FOEIRISBLUOMBRERFET 52
BTERPoRB. WCI-3 CREERAUVESOREBEELET 3 200K
BAUDBHEET S EBHER L.

INRE Laskowski, Jr. 3. BESHTT Ti® CHEEO MY TV Y 21F
HX82E Argtd-llet® EABUMIxHh (Fig. 4-5) « ZOEEMBIIYTY
YT IRISHETHZ L RHEL R(33). FDK Bidlingmeyer 51U
EoTZD Argé3-11et* BAUFEIY TV VIEHTEIRIEBUTDHH S
CHBHEIEIN(A8). X B, Sweet 5D STl ETF YTV EDESEE
OXEBITIZEY. Argt3-11e* AN MY Ty oFBtEBueMHEfFHL
TWVWBZ EBREhRGO(Fig. 4-12) .

JEEL Laskowski, Jr. e Ti® @ Met®*-Leu®s A NPHLHT TIXT
FUYIREVUMEN BT ERBELUTVLS(42). Tk, Sveet 5OXE
BFOERECNE2 KA EOEREFTHERSRT LYY —0F 5T 1
BR 4 ATLAVAFLTCRAIUREZ S, 2D Metd*-Lev®s HH & LHED
Argt3-11ef4 AW, STI HFHTZERCH YL RBAZAEL TY
ZZEBHOPERO R, COTEEXTFYYIBREIY TV U
BETHIIED 6. Net?-Leu®s #AN Ti° OXEIYTYIEHT 5D
51 OO RIS (%2 RSHM) TH3AEESEIU LS > TE R,

zz . Tit, Tid. Tit Titi 2EHVT Ti? 0B 2 RSHEII DL
TIRBURER. Ti® @ Args3-11e%* HEAB 3V IL Met?s-Leu®® HEEY
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WUl EEY—BOThdFEIYTYIE 1 | OELELTUIES
RREREY. L. HAOHEALABICYNURIE#HSA Y EE Y —Tltd
BPFEPYTY Y EBERRERURO I EBESDERY (Fig. 4-7) .
Ti* OF 2RSS Mets-Leu®® BANFCHET 37 & BEEX hi.

Fh. WCI-3 LA Ti2 T con-Ti?®F & con-Ti® OreryTLY
KT SHEEES BT 3206 (Fig. 4-9) . Ti? 02 20KRISHE
BEEPY TV ORHUTABREOHSIERERT Z EBEIDONE,
Fig. 4-8 € Ti*l # Ti%f X 0o %E YTV UL THVESERER
UROW. YIFEATOR TiF © Args®-11e5¢ BABFEIYTY iz k
VEHATH. TOMETLHEABEEBULLDEEZ 5N 5. Ti*TE
DIPEHEBERERRURODZORDT. ULBS>TEOIANELLE
Bk Con-Ti%FF HEBEMERE P>k,

WCI-3 DREPYTOVIENTIE2RIGHBAD I D Met-Leu FESWHY
FTHINBELFET Z3EELXO N ZHB. Kunitz AV EEY—-BO7 I JBE
OGRS (Fig. 3-37) . #1D Kunitz B4 Y EE Y —d 2 OHGE
RREBHEFU TV S EHHXL S,

Kunitz 14 2 €Y —DE2RIEHREIDVTUE. WCI-3 KB 3
Phe™®-Ala®® BHEDNUEBHRMBIHET S ENTES, TO Phe-Ala BAL.
Ti? BU®B. VETTE—REEOREINLTNTO Kunitz B4 Sk
E¥—WBFEL (Fig- 3-37) . Ti® BT 3 Met?s-Leu®s AL DFEL
TW3. Ffz. WCI-3 @ Phe™®-Ala®® HBDROT I ) BEMNBY 4 X
Bowman-Birk 1 bt EY—OE 1 KIEBUO7 X JBEMEHETHZI L
b, COMNBEBE2RISPLTH 3THESEELRTELUTHL 3 (Fig. 4-11) .

ARREBOTE2RICBUORNBRRETZC LR TERP B
FTHIEUTD Kunitz IS JEEY—OE2RISHBAIE. B 1 RISBEIDS
20BEBECKRBHMEELAUVTVAZLREEVRWVWEH 35S,

WCI-3 & Ti? T, B 1 RISBEEE2REBEBEEF YTV EHL
CTHEEOHEFU LR TH. E1REBHUONTFFHEEIBFEIYTY
JREVYW. HERERIZDORHU. E2RISHBHEFO &S RESHE
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TOZRAOXENYTY VEBERREHBTULRL Z U EFCRAKZE,
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Fig. 4-1. Separation of modified WCI-3s by FPLC.
WCI-3 was incubated with porcine chymotrypsin at

pH 3.0. Aliquots of the reaction mixture were

put on a Mono Q HR 5/5 column equilibrated with
0.02 M triethylamine-HCl buffer, pH 9.5, containing
0.1 M NacCl. The columm was washed with the
equilibrating buffer for 5 min, and then eluted
with a linear gradient of NaCl from 0.1 M to 0.25 M

in the equilibrating buffer for 30 min. A flow

rate was 0.5 ml per min. Proteins were monitored
at 280 nm. A, at zero time; B, after two weeks
incubation.
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Fig. 4-2. Complex formations of WCI-3 and WCI—3§
with bovine o-chymotrypsin. The sample solution
(5 ul) was injected on a TSK gel G3000SW column
(7.5 x 600 mm) equilibrated with 0.1 M Tris-HCI1

buffer, pH 7.0, containing 0.1 M NaCl. Flow rate,
0.2 ml/min; detection, absorbance at 280 nm.
1, (chymotryp51n)2—WCI -3 complex (5 x 10 =3 M) ;

2, chymotryp51n—WCI 3S complex (1 x 10 -4 M);

3, WCI-3 and WCI-3S (1 x 10~ M), 4, chymotrypsin

(1 x 1074 M).

_127_



O
LA

)
o
!

°\ %

o\ o

O_ \o |
L O 0 0——@.0x—
0 1 2
[INHIBITORI /L ENZYME ]

RESIDUAL ENZYME ACTIVITY (%)
o

Fig. 4-3. Inhibitory activities of WCI-3 and WCI—3§
against bovine a~-chymotrypsin. A fixed amount of
bovine a-chymotrypsin was mixed with increasing
amounts of the inhibitors, and the residual enzyme
activities were assayed by method E. The enzyme
concentration in the reaction mixture was 8.0 x 107 ° M.

O, wci-3; @, WCI-38.
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Fig. 4-4. Inhibitory activities of Cbm-WCI-3 and
Cbm—WCI—3§ against bovine a~chymotrypsin. The

conditions of the assay were as described in Fig. 4-3.
(. Cbm-WCI-3; Q. Cbm-WCI-3§.
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Table 4. Ki values for the complexes
with chymotrypsin.

Inhibitor Ki Value
WCI-3 4 x 1077 M3
Chm-WCI-3 6 x 1077 M2
* -—
WCI-38 5 x 1077 M
Cbhm-WCI-38 6 x 1077 M

8calculated on the assumpution that
there are two reactive sites with
equivalent Ki values.
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Fig. 4-6. Complex formations of Ti? with bovine
trypsin and a-chymotrypsin. The sample solution
(5 ul) was injected on a TSK gel G3000SW column
(7.5 x 600 mm) equilibrated with 0.1 M Tris-HC1
buffer, pH 7.0, containing 0.1 M NaCl. Flow rate,
0.5 ml/min; detection, absorbance at 280 nm;

3 M);
TCI, trypsin-TiZ-chymotrypsin complex (1 x 10~
TI, trypsin-Ti® complex (1 x 1073 m); 1, Tid
2 x 1073 M); ¢, chymotrypsin (2 x 1073 M);

M).

CZI’ (chymotrypsin)z—Tia complex (1 x 10

3M);

T, trypsin (2 x 10~
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Fig. 4-8. Inhibitory activities of Ti%, Ti2l,

Tiaf, and Tiaff against bovine a-chymotrypsin.

A fixed amount of bovine o-chymotrypsin was mixed
with increasing amounts of the inhibitors, and
the residual enzyme activities were assayed by
method F. The enzyme concentration in the
reaction mixture was 1.0 x 10~ ° M. O. 7i?; O,

* * * %
1i%; @, Ti’L; @, TidIL.
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Fig. 4-9. Inhibitory activities of Cbm-Ti%,
* % * %
Cbm—TiaI, Cbm-Ti%L, and Cbm-Ti%IL against bovine
a-chymotrypsin. The conditions of the assay
were as described in Fig. 4-8. O. Cbm-Ti%;
s a* . a* ) a**
O, com-Ti°I; @, Com-Ti"L, @, Cbm-Ti°IL.
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Fig. 4-10. Resyntheses of the cleaved bonds in modified

. a .a¥ . a¥* . . . aX . a¥
Ti% (Ti®I and Ti%L) by bovine a-chymotrypsin. Ti%I and Ti%L
were incubated with 2-fold amounts of bovine a-chymotrypsin
at 30°C , respectively. At various incubation times, the
reaction mixture (5 unl) was injected on a TSK gel G3000SW
column (7.5 x 600 mm) equilibrated with 0.1 M Tris-HC1l buffer,

pPH 7.0, containing 0.1 M NaCl. The enzyme concentration in

the reaction mixture was 2 x 10--3 M. Flow rate, 0.5 ml/min;
% *

detection, absorbance at 280 nm. Lane A3, TiaI; lane B, Ti%L.

The broken lines in each figure indicate the elution positions
of (chymotrypsin)2—inhibitor complex, chymotrypsin-inhibitor
complex, and inhibitor, from the left.
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Fig. 4-12. The cain folding of STI (34).

Residues which are in contact with trypsin

are blackened.
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74 ey —DiEtEFEIR

TOF 4 F—EBEEREBLTERBAZLLELBASEULTWEZEBHS
PRRBZILZONT. ThEEETEZTOFAF—E¥ASA L EY —OEEMR
DNOBEH LB OLOBEE>TER. HPKBI 34 I —OEBEBR
ARUVEEC OV TR FIEETOF A F—E0ERFAMRU R R E DN
MTOFA4F—Blend 2BHERREBEZ SN T3 1U6). BREK
BOTHFOEOEBMRIME DLV THERAZUE A TLRL,

ZZC. IARWEPRBIZ3TOFAF—E4 Y Ey —OEBIRAL
BETZFEBHPVEUT. VHI I ADKRBHREBT IS4 Y —iEFHE
FRZEEDR. YHI A BEUY A AFRTFORABRBRELEDRDA
e —EHOELEERU .
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VAT IXDEEDE. BHRKEERTEENR LY Y —bRIH B
T1982%F 11 AhAZHIE UPS-31 o REULER. BRABRRBOETU.
1984¢\kﬁkik%h1%%bt/ﬂ7?x(WEﬁUXJ)&UV
41X (MBHERDT) HhoFAMU 2.

TYMIVTVI. IV a-FEP YTV I N-NIY L N-L-T Y L-L-
TZINTFZ-L-ZLAEXZY p-Z b 2729 F (Bz-Pro-Phe-Arg-pNA)
L Sigma P SEEA U, BAEE. ATEE. BAPA WUNRNTF FHTEF O SEAL
to7/@%7»7:/@&&?I$H@bﬁkbkoKKRI%%%Wﬂ
A4 (7.5 x 600mm) & TSK gel G2000SW H5AL (7.5 x 600mm) lIsRi¥eEE
TEPOBALRE. Z0HOABZTIHRIR U CTEETREZN N EDDD
PHOVE,

THEH WCI-3 JIFEIE2ETHAR VLD ORHV R,

g 2 EEBR T L

BFHFHEEOHED
ERBOBEHSHEE. OB R 5T S A T M R
FRURR. E2ETHENLEEBEE Method A BT Method C WHE>T
BEVE. BEEUHENRULEHIE2ELHU 2,

(CCRu—EBRFEEBRD

ZR—ERFEHEEE Mancini OFERUADRFES>TIT o> ko BRY LU
5% fu WCI-3 HilmiF L 0.1% 7VLF P U LR AL 0.15M RiEK TEXE
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BEds 1.25(WV) WRABESWEHARU 2. SFRBHMHE 4u] 2ZhETHhON
KaiEL. BERZRSLBOZETIHRER T E THBEREER T ¥ 2.
T 0.15M RIEKT2HREES U K. BEKTESERE. 13(WV) 7
IFTI97 1IBUADTREL. K- X¥ /-4 (1 1 10) THEU L. #
WCI-3 HIMBERIBURL VEEY —DEEUL. WCI-3 RERYHEE U TE
AR ORBBROERED SFHEU k2.

CHPLC W2 &% Kunitz Bif kb ¥ —& BBl BIf 2V EE Y —DRBITEED

AR 80% fEFIICR B LS W7 YT T AR MA TEH U K.
ERYELED M KFEREE 0.1M P Y Z-ERREHRK (o 7.0) WHBEU.
FO—RBLEIEHBETEHEIL UL TSK gel G3000SW H15 L (7.5 x 600mm) &
G2000SW H15 & (7.5 x 600mm) DRI T LT T AL E8RITo Iz,
HPLC W H AV T2 5708 MSHEBE IO P VST RHVTITY. SBiET
0.4ml/min & Uko CORYT Kunitz B84 S —& BBl B84 VLS
— W ENFThERINUBIARTZOT. ThZhOBEHO YTV VHEE
EMEE2ETHENE Method A RASTHETZI LW LY 2o00HDA
JeEY—ERHEEU R,

HAINTHEDEE
ARHMBBICBYEIYINIHOEEL. OVIB7AT I V2 EEYH
EUT Lowry (AL VEELU 2,

ERBEEOBTORE)

YN IABKERZENRS YA AREB VTS5 AP EEL. 7658
B AR EORRSEATHE ST CHEH WL L. 108 TR
ZRSRVoHLRIEL TERLORBBEOBTRIREL L., Fig. 51 .
AEBUEBIZYNIIA (TUXY) OBBREEERERLLET ST T
55, ¥4 X (SBEHERKE) ROVWTUSHRERL. YN T A Lk
OFHETTHTARMEL .
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BERBEREORTIL. FhEhBREEFDREY 2 F 4V —THEU. 1g
LY 0.02M HEALANLY I LREL 0.IM BFBEF P U LEHE (pH 7.6)
1oml THIHU. ELOSDBU TFOLBAEEARMREE U R,

-144-



H©= 2 B=HO SoHF 2T T XIS xS
o] F— g e e — D5 AT

VHh7 A (UPS-31) KEBH 1g Y 10oml @ 0.1M P Y A-EREHK
(o 7.7) BMATREV 2 F AV —TCHE-MBL. 28 - BLHEULTH
Shiz LBARABLBYUREECHFRUTAVEEY —EHERIBIEL L.

Table 5 RT LS. DFH (Bud) . & (Flower) . &% (Pericarp) .
¥ (Stem) . E (Leaf) REWXUBBELAEALEY—FHHEBRL. I N
IEOEBBETHY. TRLAEFHNLET Z2TARBET (Rire seed) &R
(Tuber) RFYTY YL EEY—FHRUFRE MY TV L VEESY -
HossEBBHon k.

BB, VHIIADERZGEBTH S Tpt-2 COVWTHEAUERBFONH
72 (49),
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2= 3 HO < X FHEPIFTE-TF 72 S5 1
g 1 e e Y —DOrEMEFEIR

s 1 H T R XTI 1 —
1 e e ¥ —OEMMEFEIR

AEETOFMERUADLO. Y HIIX (UPS-31) OXEPYTV A
JEEY—EPYTYIA4VEEY—I. BREBRTFIHALU T {BRED
53R (FE#EH308) CEOEHL2EHAL. 2o%2FE ML TV
KZEBRENLDT (Fig. 5-2) . 1984F. KIEEXFLBLTHER
iITVO. COLREBRBIZERLISHEULBRH UL,

Fig. 5-3 WRL R LS. YHIIA (GEEIY X)) BFIBEEEY
SOHE»ZE —ToNETERLU. e 0HTBEFLELE. 1V
EEY—EMORBY. FEBRBYZ2EBRERLEAE TS > L. TRbh5.
REPYTYIAIEEY—, PYTV YL VEEY—EBHEH S 6 HD
>3 8HIZOENRZEBIL. ZORY 1 HREIUIEREHOHARRUT
PP T—FMIEU T2,

AWRETU. SBRAVEEY—HEKOFEELRTAXS 2. Mancini %
LUK WCI-3 HIEHVLTY NI I ARFOBRBRBEBERIBIZLEMY
T4 EY—B530IEFONEKESERLMEL 2. Fig. 5-4 RRUE
&I, Mancini FERBLWTHEMTERULZERERAE. YA A1xE
PUTY Y4 EEY—IHTEHNSSHERHBL. FoRad s
Z2ZEDHobEROR,
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S22 FrXTEaF g F—E
@4 e ey —OyEESEER

BtV a RBIIEEBHOIAVEY CHRETHSID2RIATS
). ¥4 ABFORBBBEREDRI ALY —FHOEILE BEHU
2 (Fig. 5-5) o

BERBBRBRLBIZIINY TV YLV EY—EHOBEERLY. T4
(HERD) CTURHEE#A1SHERA Ve E Y —EMNREBUL. YA 3IX
[, EHETOoREFHENTIZEBHshERS .

¥4 XBFL Kunitz B E BBl BIOEHFD AV ELEY —RFATLBODT.
SESNLABEEACTEBRBZBREOBTFIZCBY S Kunitz I/ VLY —
& BBl B4 V7 —DANEERITo R (Fig. 5-5) . TOHR.
Kunitz B4 e ¥ —& BBl R4 Y EE S —WESL S bR 1 3HHE
HOEMERBAL. UKNBMUESEHIHEMY 355, Kunitz B2 EEY
—TRHRECZOBMESETU. 20BEBLBBET—FEEERUE. &
. BBl M4 by —0RMIARKIEL Kunitz Bl Y ey —ZHENTRLS.
BrRagtioLEEEoRME. & UT BBl B4 ELEY —DOEME
HUTWAZ ERHahERS 2,
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5 4 B == =

VATIATHEERRYYFRA VT VDESIRBRIAENELER
UTVAH, BFHALEOTEIRYLERERHCHAL TV 30T, V)
IRADBBBRBIZAEEY —DORFRARBZIIEUZIERS > .
FEOXBRERL Y. TRBTERELRL 20084 & KBANHOBT
WKOLWTHIEEAESI e EY —EERRL (Table 5) . The DA BR
HEINTOEZLURKSZERCTHS. —H. YIYNJHOBEBRET
SYRFRITSEWEBETLIICRBFERBROATOFAF—E LY
EEY—BHEETIIEDPS. f VLY —BEHENEETIC028E
EABDSFRIEVoLBEBRHRBEXLEUTVIOTRRLVIEEZ SN S,

BT/ ey —EHUE. AREBTIBRBL TV BEDH 3
KRBV, ZORZFRHEMU TV IEBE I HERS 2, GBI
THEECRKBFEORRER CUMRHORKIC6~8HOERNZED > h 215,
ChidMittORAZZHOEVR LZDDEEZ OGNS, it o EURESE
TOWBERR (FHREBOf) TV Ihd 700C FECHESL. Y hIY
AT CURERBERED 700C FHICEUVLRBIZ A Y EE Y —iFEBR
BHBeysdbn&Exoh3 (Fig. 5-3) &

BYOBBBRLLIRS 4 VLY —OFHERE & Z oM moME L.
Y4XEHORRRCBLTHOAUBEBE s> (Fig. 5-5) .

VAVRIATH. COAEEY —DFLRBRBEABSBETFORFE LR
BIAREE—HBUTVWSEUY. TOFA4F—BL oY —BREBFOXS
EEDRRBEINTHEVU TV U T TREMEIHh TV 3 8(50,51). &
DIEERFRN2EBULBTFHRZ ALY —BHBET I EDE. T
AREY T OF 4 F—EL JEEY—URFBBE BV TRASDOERES
UTL 3D CHRVIREELZONS,

ZOBEDQ 1 DEUTRTFORB. KIE. 330V ERFBRBYFIXTF
Y—EZORBIEABEZsh 3P, ARETH AV LEY - & > THEE
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BHELZIIBILRETZCLUTERP o k. ChIZEAELT. BHD
¥4 ARBET LY BAPA MAARBREBHEHUTLIY. Z0BRLY A
ABFA VL EY —THERZIRDP>REBEL TV S(52).
BFOBBBRILEDRI LAY —ORJARUVEZNLUROFEHOZE
REMLYV. fVEEY—DEARDZIVEEOTOEY YT REUTRO
KO RUEEBEZTZS6Nh S,

(1) 42y —iEERBIMC oRNA DSEGKTHh. BT
YT BRI TEERA I LEY—ERS,

(2) 4yeEy—ldiEEoRVITO4EEY—DRTESH SO,
WA RASDOEAR L VEMRERERT 5.

(3) BRIrEA#RERUTLREA Y EEY—5B. HHEEHRBK
BEEEDPORBU THEERZRT,

ZH S DUEEHERI LT, Y EH WCI-3 HitkR AV 7 Mancini KLk
Z3FXEPYTYYAIELEY =Y INTOEBUHEBERRERG 2 k. IR
b5, B WCI-3 HIEZALTRTOBRABRELEDLBRSIFEI YTV ALY
LEY—SBRMEURERE. SHHELSRDEL EEY—BOFIL
EEFRILS—HU. BEHERBLGIKTOL EEY S50 M
H—BABBEELVRVIERBRUTYS (Fig. 5-8) » Uk®->T. ki
D320 WMEEHED S5 (1) BELLDDEEZ G S,

COTERXSRBEFLRLTOMAERL L > THIBFIN TV 3. KF
Sl WCI-3 @ mRNA D34 Y EEY —DOEHRBBEE URBIC SRS D
ZZERRUSMCI-3 BET VT FARTFF2d o uillkE
(M.W. 22,000-24,000) * UTABEh. BTty T 2RI THRAL
DY —RBREZEEPLHRULEG). FAABFEBVWTHS VLY
¥ —@® mRNA BREFHAOS SHMEERINBEDHE L BRREINTEBY
(58). AMEOFBFULANALTOBHFEREDB—BUTS (Fig. 5-5) .
_?4?E?®ﬁ%ﬁﬁﬁtéﬁiKMHZ@{)EE?~&MHQ4>E
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sown in the field of Osaka university on May 10, 1984.

Newly formed flowers were tagged by different color
knitting wool to mark the date of flowering.
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INHIBITORY ACTIVITY
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Fig. 5-2. Changes of inhibitory activities in

developing winged bean (UPS-31) seeds. The
inhibitory activities were assayed as described .
in "MATERIALS and METHODS." @ trypsin
inhibitory activity; (), chymotrypsin ihhibitory

activity.
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Fig. 5-3. Changes of inhibitory activities in
developing winged bean (Urizun) seeds. The

inhibitory activities were assayed as described
in "MATERIALS AND METHODS." O, fresh weight
of seed; @, trypsin inhibitory activity; Q.
chymotrypsin inhibitory activity.
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Fig. 5-4. Changes of chymotrypsin inhibitor

contents in developing winged bean (Urizun) seeds.
Inhibitor contents were assayed by single radial
immunodiffusion method using rabbit anti-WCI-3

antiserum as described in "MATERIALS AND METHODS."
A, single radial immunodiffusion pattern. The
numbers below the wells indicate the days after
flowering. B, chymotrypsin inhibitor contents
cross-reacted with anti-WCI-3 antiserum calculated

from the results of A.
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Fig. 5-5. Changes of contents of Kunitz- and

BBI-type inhibitors in developing soybean
(Hakucho-edamame) seeds. The total trypsin
inhibitory activities were assayed by method A in
chapter 2. Contents of Kunitz- and BBI-type
inhibitors were assayed as described in "MATERIALS
AND METHODS." O, total trypsin inhibitory activity;
@ BBI-type inhibitor; (), Kunitz-type inhibitor.
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