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Amino Acid Sequence Analysis of Chymotryptic Fragments of VMOI
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B OIFEE (vitelline membrane) %, ¥MAISIE
G OINERE LI D EZRIOTT 2 REEEZ D 51
Herov, CORRIR, BERSDRS5WE (Lam:-
na pervitellina) & H\J@ (Lamina extravitellina) D 2 [
BLOERO, WER GP-1, GP-1, GP-M EEidh s
STEHOMS v BEELYY, SETIE, AKXa
vvEBbWD KL BN EREBHEETE DS -
TED, ZOBRICKABHD 2 X7 HTH B
VF— b EARHWTEDT —< Th 5 vitelline membrane
outer 1 (VMOI) &35 & v BHAREL TS T
EBER S T I NI,

)V F - L RIEEEEE R OW S DD N BESR
THY, N-TEFysnvay I vEGROI K #
BATIE D DRIEHEE Z OIS E EZ DN B KRB
ST 2801 (ARG b5, AEEOKE
Wi 6dH 5 Trp HHED I LR L 3MEN EE
REEERI LTO S T &PV AEBEDHNT OB
PILINTWBE?, —F VMOI {3 Back 5icdk »T
O TREIN, FCEREHEORME V78
ELTHEI MY, LUk, KFELHIKE-T,
VMOL 3y V' F—2sEBEE2 RO ENROEE
NP, TORREBIR) S F— L E HNTEBUT T
H5D, FEREHEITCLAENEDIEENELNT

TR FREF BB LR R B E R IUIRE,
SUET AR LX 4 RREFIL H T35
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W5 (KREFLE, 1989), VMOI 3, NEXBEOT I/
FERLS, 1B, SEALESILENEEE, H-ak
ARY P VISEDSWEHAGFEMEY, YV F—a &R
KESABRLTEY, Y J/F—L L 2AIEBEEORE
BES2EB->TW S AENEI OGNS, &L
VMOI 259 ' F — L&A D &30, VMOI @
TEMEERELIZ ) /' F — AFEHEERAL & & D X 5 IS HERIES
TRTDIEADS o AERTIR, VYV F—oERICES
LTWw3 Trp KEEL, ABEKT I/ BOALVEF
SVHEAEGRT B FE Y Y v EROTEEA
DEFIEZFEANS L ic Ui, ¥, —REEREDE,
FHAT F= vEREMNMCHANZDT, FDERED

2N ONT SRR G,
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1. VMOI (misal®

(DR ERE D B IR ST D H

SR, BEMSLENSEABOHEESD VMOI ©
B O DMEEIRC DT, PEPEEA L DIZTET
O—EDO#EIEIL £°C TITRW, BEREIZ 1 KH2D
453 PNET B,

=7 b)) OFEEIEEIRL, SHRES L, 1%
NaCl DA -7z v v —VICAND . SPEEDOREICEE
STVEH FHFPMAZEEECEROBRL, Yvyr—1
DRIERE 2~ 3EAH UTHEEL T VIR, Bic
REDTHOIREENMO 1T, vty PTEEXDZE
HREKTHHRLHROHT, TOBRIEEZ2~3[EED
KL, BOEOACIE 725, FLTA4 FTKIEE
D, FR1MEICH LT L.5ml ©10% NaCl 2T
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BT1~ 2R T . BRI BRN: S DA IREET]
BB TH B, TD10% NaClic & 2 BiETH
HEABRSPERAICHIBEINE T &I, AFGIC
X TRWIEEN TS,

QA A VBRI 57 4 —

FEDOX I LTHE SN IBEE R IR /i iz
0.1 M Frlg#EE R (pH 4.6) Ic °C THEFT 5, £U
7RI ABLTEDRL,

RSO L, BA A XA THE CM-+
FNX— 650 M ZFEHL, 1.6cmX25cm DH 5 L%
W5 #950ED I 5157 75.0 ml O ZE A 7
MZDHE, 0.1 M FrlefEEk (pH4.6) TH 5 %8
H9 5, VMOI O IIIFEZEKST 0.25-0.35M
NaCl (% 200 ml) DERFIEEBEAREPT TITE S0
£ v 7 BOpEHIR 280 nm DA X D HERE
L, 2@ L7 VMOIL 13, K&tk BREHmELTH
BURET D, VMOIL ORI, SDS*- Ry 727 )
T I FEKKENC X OERT A,

2. BTANKF Y AFIVER

Bk L7z VMOI (500 ug) % 1ml @ 8 M JE#, 25
mM = F L v 7 3 PUEEF Y wa (pHS.0) &
ETIEDPT, CC2-A VAT bk /) —i 6mM
KIEB KD NAT, SHHEBERTHET 5, €DK
Y UIEH S L N-NaOH icighLice s 3 — FEEER
(L5M) 2z T 12mM i § 5, COE, pH HFHs
20T 6N-NaOH < pH %8.5/1C{fD, WEETT3045
RGBT, BIEDHKERT S,

3. T7IJ/BSWR

ik} (0. 1~5. 0 nmol) %, ON-EERIC & A LnK4r
BERBRE AN TRELCHA LEER, 100°C 248
R CTIKMBETTIE S o BIANKRF VA F LUK
VMOL T2V T 32485 RIC N A T 4885 D ko
185, RISKRT%, BETEICKREL 0.2N-58
KT, CEA VT LY T 4 vE—ThHBL, 835
JEEMERT I/ BoVEtEROTHT %,

4. VMOI QFE MU TLVEE

VMOI BB ANEF Y A FLIcEDEHIK T
RAEM: 785D T, ROED VMOI ZHNT+=
FY P VAL AR TS o, BASELER L VMOI
(750 ug) % 0.1 M b J =, 10 mMCaCly(pH 8.0) DfE
¥ T, 1.5mg/ml OBEECHEIT, FEERTEN
Licd = b ) 7°v v VMOL BRI G4 Bk
X€5 (EEH, VMOL: £+t Y 7> =100:1),
RIGEER 25°C & L, H/LERGIE, 0.7, 2. 5, 15WfH &

*SDS: S oY VIREEF Y T4

T35, KnDERICE, H&KEE 1L.5mM K85 X
LR ) —WITIEPL LT wib7 == A F VAV
RV (0.1M) 2K Tnzis, $EM) YV
HILL VMOL i3, S#BE I/a=b 77 4—
(HPLC) Ik »THrET 56
5 FEMY TV VKOOSR

HPLC ic X 2 50HiE, v 1 — % —X{6005 IR
Y R T LB BI R RO T407 — 4 €Y 2 —
WOBHEINIZSDEHERT 5, FE M) 7Y UHL
L7z VMOI {2 uBOND APAK # 5 4 (0.78x30 cm)
THEET 3, il 2.0ml/min TH 3, 7F %
BATTEN RSO, TNENEEEER Uk, Kk
#20.1% b Y 7 vA v EiE KA CE» L, wBOND-
ASPHERE # 5 4 (0.39x15cm) 2FHWTE /o<
FTT 4 —EFTD . TOROFAEI 1. 0ml/min T
bb, ELLDN T LDEESERIIAKAICTLT
B BOBEEZEBIIC EF T T LItk > TS,
WIEAIZ0.1% b Y 7 v o Befs KIBIKT, AHEBIT
0.1% b ) 7 NAOEET 2 b=t Y VBERTD %0
EHRAEZ, BRICK > TESD, A BORKEBE
1330-40% DEFICH 5, 7F FORBIIEE 230
nm OBENRBIUC K 5 D5, Trp 2EL 7 F F A
Y BHET 280 nm DWIND BEHOETHRIET 5,
6. bPUTbFT > EERBOREY

BiEER U7 VMOL % 6M 7= vig#, 0.05
M FErEREE K (pH 4.6) IiAd LESEHWETIE S,
BARINZ <7 + VvERIFEL, 280 nm B XU 288 nm
CBGFBEVBEEBREERD 2, )77 v
BHEDOEF LAY E AVTHE L L/c K, N=(css/
3103) — (e280/10318) TARKRA LT VMOL 1 &7z
D Trp O (N) 2RD D, T T T azss, e200 IZNT
N, 288nm B L 280 nm T VMOI D & W%
BTH, Cys iICHFKT 2PN (c288 =73, e280=120) %
WELTH B, Cys BBIIBETH VEF Y A F Ll
72 VMOL 07 3/ BEaHkER I b #e Ui, VMOI
DOHFEIZ17,000 EELY, &2 v EEBERT 7
F vl UTaREREICX > THIET 2,
7. 7I/BEIRE

73 BESIR, FERXEBESH N Fv v E2H
WTHRET %o

WFERx F= v

FHRT Fw VR, RPFFOREIRE-T2
DOFHEIHT %o NIRRT FF (737 BEEK
1~15) K3/ S—F 4 Y a=vIrHEE, REORFSF
FO(EOBEDLE) BXUZ v/ HITR 7 4 v A
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%0 UTFDHEER, /MMhE Tarr itk 3—kiEERE
EICESOTN B,

ORB R UHIEDFHH

HPLC itk BRI LI ~7F FE2RAB & LTH
W5, &, 0.1% MY 74 oBEB/KIBERICE
HLx F< yAREE (6X50mm) o8 UBMTE L
THLo TOW, AT TFHERS D50~80%TH
b,

REZ, 73/ BESISTRICEEIN . OZE
AT 5, BEBROTRE, TXTERFATCTHRET S,
B LUOHHBER (T 2R K, B
Bz vFA—NVEMA S, BHICHV 5 EHE—#
£ ) —MVIEKIZ, BRUT 2B LR DIRER
LE,

@ —F 4V a=vIEE

a) Ay Yy vy

Hy Y v SBEOMREE, T2/ —n: P F
NT YK PITC*=7:1:1:1Tdh %, BHICT
2 —nE by FTIvEKRERBELTRLOR
BECANTE X, HRAO YY) vV CPITC 28%A4
ATTMZ %, TOREGHKL, 1502RICERT S,
ERAHDRV - F= v AREBEIC 10 OF
7Y v RBRENA S, REEZ /N4 7 (25ml)
KB L, 10MHERSREREAAR, Sl LTV
Pk —4&— (55.5°C) it ANT. 5 EIR G| 5, K
ST, CONA TNEEZEREEICDILE, 55.5°C
TR U7c g $BROREZKR L, BETT 522
TRefE Uil 5, BSIMT Wi 2 BRISC DRRET
Eikd 3,

b) B

racE s hicggErhc 3ul okEMZ, BE%
BT S, IRICO.5% MY AFNT I VvEgGAR~T
2V KB FVDOBEEH (15:1) %2 200ul fNZ,
Y—E I F 4 —TH 5 PRIEHEREO L (2000XG, 30
PR, LEHEETE, ¥5ic, N2V Bz T
WOREHK (7:1) %7 200 ul Nz, FUBIEERD
KT, BEOBD - R E L/ N TNV AIUKET
AV —4 —TH 3Rt Uictk, BEEEEER
UTCRAeICHET 5,

c) B

Bt U7ciBhciy 10l ORIERREN 5 28~ 1 7
TRy PTHZ %, B -7k, /N1 TIRAN
WEH R 5 R E O, L& L 55.5°C T3

*PITC: 7 2=V F 4T VBE

BYELGE - FuTE

SmET 2, KIS, KTAEL—£ -t 44
Mk Lictk, A TRk - TV BRESEER
HRAZREDTTEET, RICEZZREEICES LT
LICERT S (6 2RPLE),

d)
CORRNC Bul DKEMZ, 51 40ul DA
v BT FVBEK (1:5) 2MZ, $—EIF4
— %, BLL, EBR2HIICHAER LRBRE I
BT, COBRELD D —BROKR LK, 40u 0 20
mM AF 470407 yBXF1I6mM by 25
WTIVvEEGEDATE v Bl F VB (1:5) %
INZ FARRICRET 2, LBOMBBEBIUTRO RS
FRDOA-TRBEZ N, TVEAR, KERETRAEL
— & =10 RER U, MICHZERBICER L TRS
KCHRIES, TEROEEHIT &+ v 50ud T
BREBRLTRO F2 V34 7 vN\BT,

e) Egffa

taogfecBon LEOEFEYiC, BiEE: 2
&/ — ViR (1:10) %= 3fmA, ~4 7 An,
BRAZEREDY, 572 LT 71°C T105EnE
T3, RISk, KT AL —2—ICH 3R L,
MOTHEEEETCREARERT 5, ER L7 ==
FAEE VI VTI /) BEPTH-7TI /BB A%/
— WM L HPLC THH79 3,

®7 4 WAHE

a) EEOHFEE

BEIREREI DA - 7 REREIC 10u O MY 7 v4 afE
BEmZs, y—EIFH9—TERL, /N1 TNICTA
NKFERET 2 €L — & —ICR105 k%, BRART
BRESZLITL, SoICHTEEE IR LRI
I¥E, COBRETEREICEDR v/ Y7 HEOREHMNHR
%o VEEERIE (TiEBR) 2 —EfR - %R T 25,
CRUC MY ZF T I vE Sul N, EERETTES
ICHLIRT B0

b)Y By FY) S
BIEZNN—T 4 v a =V SERRITTESN, vy
7Y VBB OHRIEY A FRNVLAT AR MY
TFNT IV K IPITC=7:1:1:1Tdhb, KIS
12 55.5°C T54RfTR Y, ZORBEFEFCEERT
5o

c) Ui
ZHhZhORBREICH 200 ul DPEEHZEMA, L
W - e BRI IR T 5o VERIKIE, ROJEICHERT
b0

W~Fx v Bz Fv (15:1) QFET FE3)7T
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Rl Ve

COBEE 2B LIk, KiETAEL—4—,
HEEEDJATRAEICHEI YL,

d) o
LEROBIETEHONIHBYS, 10u O b ) 7t
o g A, 95.5°C T 3 /3T 5, BRI —
T4 Y a =Y HEERBRICTED

e) i

HEREIC 60 ul D0. 1% E SNV E Y I TE
b= b Y VERE D) RINA, BIR- 7otk H ik
EEICRE LLRBREICE T, COREL 2D
R U, ITNOBRIER S—T 1 ¥ a = v /LA
2411895,

f) #inffs

=T 4 Vg = v SEERRICTES .

®HPLC (X2 PTH-7 3 / BBOSMT

HPLC DB DOTRABLTH S, #7413,
YMC #8510 R-ODS-5 # 5 4 (0. 46X 25 cm) % Fi LY,
17 AREL 37°C 95, PTH- 7 3/ BEOKHIL
264 nm OESAGINUT & - THE S, HEL 25 mM
Eefe, 1.4mM Yy 2 F 7 3 v (pH 4. 9) DEEKAE
W, EHE TR b= ) LV OERGRENRLTTE
3, {1 0ml/min T, 44 7 w3550 &9 5,
@QBHAT F= vk

71/ BRI, BESHEY -7 vy —
(Applied Biocystem ##!€5 1 470 A) 2\ TiT9,
=H¥HT 1.0~3.0 nmol O ~_7F FA&({FHT %, PTH-
7 I / B3, Spectra Physics model SP 8100 HPLC &
25 L% JANT, Toyosoda TSK-GEL ODS-80 TM

(0.46x15cm) 71 5 A THITT 5, M, BEOWEIZ
WEBLE T O & 0%/ Ui,

= 3
1. VMOI 0!

VMOI ORE#IZ, KESICK - TSRS ik
RS> TIIE 722, DF D, IIFED10% NaCl 7]
B4 %A CM- 3,2— 650 M 4 A4 vZZ# /s o=
7374 =k EEL, Figl Itzr3 L 91
NaCl A 0.28M & 0.32M DL Z AT 2ODK
XL — 7 BRI N, SDS-BRIKBI T~/
B (Fig.2), ko r—27 53 VMOI, #¥Dr— 7 H
)V F - BBU EDPHERIN, VMOL His,
VS F =2 LBREDDODF LDREBDELSND DS
MO L EHEE T & e, HEHER Vo A H - T
Kt FREIZH 17,000CH 0, Back SORRE—
B L7, I 1ED» S5 0.4~0.6 mg D VMOI %378
LT,

2. VMOI 7 = JEER
BILANVEF VA F bk, ON-IGEE THksM# L
Tk VMOI o7 3 / BfHA Back & ODEEREY
BV F =207 3/ EEHMK & HE LT Table 1
{ORT o BIUKSETHET 2 Trp i3, 77 =Y Vi
B CRAEHREABINZ <=7 b v EHEE LTHEL
2o 6D Trp 2V F—oEBEETHY, VMOI
DEVENVENEAREE L CEHATE 5, 2K
Gly, Pro OZEBDZWEENH 55, Back 508
R EHANT, Asp, Gly, Lys [ZPPEL Glu @FPPE
W, 7, Trp 883, AEBRTHLEEVD, Th
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Fig.1 Purification of VMOI by CM-Toyopearl chromatography. The protein fraction (46.5mg)
solubilized by 109 NaCl from vitelline membrane was loaded on a CM-Toyopearl 650 M
column (1.6X25cm) previously equilibrated with 0.1 M acetate buffer, pH 4.6. After
washing with 0.2M NaCl in the same buffer, elution was performed by a linear gradient

of 0.25-0.35 M NaC] in the same buffer over 400 ml.

A flow rate was 38.0ml/hr.

~ The fractions eluted at 230 ml and 400 ml corresponded to VMOI and lysozyme, respectively.



RBAIEFRPBES ZELSETVWEEEDLNS, B
M7/ BOERIILID LAV, V)V F—20D
14% & 0 12/015 <, VMOI D& 5 (p1=10.0) 25y v
F—2DbD(pl=1L0) L D/NENT & E—FLI®,
F 72 VMOL (i3 Met DB38F N T8, Tablel

i, Pro 25 DEEELIBEDT I/ BER

BYELTE « BT
¥hBEE TIOR L, CORDER/NIFRIZLT, 016
TH5,
3. FEMUTUUMIEBLI VMOI B OSSR
FE MY AV UL L VMOIL R %348 HPLC
THEELUIC, 715413, A7 47V iEEamEE L
T#> uBONDAPAK %f{#F] L7z, Fig-3 iIMl{bm

EE e e

Fig.2 SDS-polyacrylamide gel electrophoresis. Samples applied to the gradient polyacrylamide
gel (10-159%) were as follows ; marker proteins (lane a), the SDS-soluble fraction obtained
from vitelline membrane (lane b), the fraction eluted at 230 ml (lane c) and 400 ml (lane
d) in CM-Toyopearl Chromatography as depicted in Fig. 1. The marker proteins used
for estimation of molecular weight were, from the top, phosphorylase b (94, 000), bovine
serum albumin (67, 000), ovalbumin (43, 000), carbonic anhydrase (30, 000), soybean trypsin

inhibitor (20,100), a-lactalbumin (14, 400).
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Tablel Amino Acid Composition of VMOI.

The results are expressed by the residues per 100
residues. In comparison, the amino acid composition
of VMOI determined by Back® and that of hen egg
lysozyme are shown. The numbers of residues per
molecule of VMOI are calculated by taking Pro
as the base and given in parentheses.

Amino VMOI VMOI®  Lysozyme
Asp 10.5( 16) 12. 4 16.3
Thr 6.3( 10) 5.9 5.4
Ser 8.7( 13) 8.4 7.8
Glu 8.8( 13) 7.9 3.9
Pro 3.3C 5 3.5 1.5
Gly 12.8( 19) 14.0 9.3
Ala 4.6( 7 4.6 9.3
Cys 4.5( 7) 3.8 6.2
Val 6.3( 10) 9 4.7
Met 0( 0) 0 1.5
Ile 3.0( 5) 2.6 4.7
Leu 8.3( 13) 7.9 6.2
Tyr 2.4 4 2.3 2.3
Phe 4.7C 7 5.6 2.3
Lys 3.5( 5) 4.7 4.7
His 1.0( 2) 0.9 0.8
Arg 7.4( 11) 6.2 8.5
Trp 4.0( 6) 2.6 4.7
Total 100. 1(153) 100. 2 100. 1

b See Ref. 5)

I X 288%2 R 5 DT, (a), (b), (¢) 3ZENZ
0.7, 2.5, 15KNKIGI B/ DTH %, Fig. 3 T
230 nm TOWINER LTV B, Trp 2887 F F
BT 3705k 280 nm THlE LERINO KR E -
o — 7 A ATHA, CTI~CTY &L &30 7, Mtk
0. 7 52. SEERIC X9 &, CT2, CT3, CT6, CT9
DiEZ, CT4, CT7 s L{BENh/c, COERIO+
SPCHRT AICi3 2. SRR MBI & b b, &
ST IS RIMNIL L84, CT3, CT4 »#9z 508 CT
8 WHEAD L, CTI 3HkT 5, COEFHE, FELYS
v v ORREEREDON AR S H L, H-T, ¥—
IHIE L, FIFEET I BEETHRENTSON
DT b & EBbi s 2. 5 LD W %2 FVT
BOEBETLIELE Ui, M, IEHBERE»SZZ T
CT2, CT3 B ED ¥ — 7 [3FN<7F F T, CT8, CT9
REDE—7 BBUKET 2/ BEEUEBORTF L
HEINBT,

iz CT3, CT4, CT7, CT8, CT9 DELMCDNT
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Absorbance at 230 nm

Absorbance at 230 nm
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Separation of the peptides obtained from
chymotryptic digestion at 25°C for 0.7 hr (a),
2.5hr (b) and 15 hr (c).

The chymotryptic digests were directly loaded
on a uBONDAPAK reverse-phase column
(0.78x30 cm) equilibrated with solvent A.
Elution was performed by raising linerly the
concentration of solvent B in solbent A from
16% to 36% over 25 min. Solvent A was aq.
0.1% trifluoroacetic acid and solvent B was
acetnitrile containing 0,19 trifluoroacetic
acid. A flow rate was 2.0ml/min. The
isolated fragments that were subjected to
amino acid sequence analysis were designated
as CT1, CT2, and so on.
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Fig. 4

Rechromatography of the chymotryptic peptides.
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Ik &7, CT1 565 CTS 3/ —F 4 v 3=V 7k
T, BOWB 74 WaEEBOTIITE -7 EBBHOD
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The chymotryptic peptides, CT3

(1), CT4 (2), CT7 (3) and CT8 (4), obtained from the first chromatography (Fig. 2)
were loaded on a uBONDASPHERE reverse-phase column (0.39x15cm) equi-
librated with solvent A. The concentration of solvent B in solvent A was linearly
rajised as indicated. The composition of solvents A and B were described in the
legend to Fig.3. A flow rate was maintained at 1.0 ml/min.



Table2 Amino Acid Composition of The Chymotryptic Fragments.

Residues per 100 residues are shown. The numbers of residues estimated for the chymotryptic
peptides are given in parentheses. A trace amount of amino acid detected is indicated by =+.

Amino Chymotryptic fragments

acid CT1 CT2 CT3a CT3b CT4b CT5 CT6 CT7a CT7b CT8 CT8b CT9
Asp + + + + + + 10.7(1)  16.7(1)  15.0(3) + 7.9(2 62(1D
Thr 20.2( 1) + 0 45.3( 1D + 0 17.0( 2) + 5.4( 1) + 11.4( 3) +

Ser + + 100.0( 1) + + =+ 9.2(1) 16.7(1) 13.0(2) 0 10.2( 3) 14.8( 3)
Glu 20.1( 1) + 0 + + + + + 13.5( 2) 0 7.6( 2) 6.7C 1)
Pro 0 + 0 0 + 46.9( 1) 10.2( 1) 0 + 17.2(1)  6.1(2) 0
Gly + 54.1( 1) + 54.7( 1) 36.2(1) 53.1(1) 21.4(2) 33.3(2 96(2 37.5(2 16.5(5) 18.2(3)
Ala + + 0 + + + + + 5.7( 1) 0 4.0( 1) 0
Cys 0 0 0 0 0 0 0 0 + 0 + 3.8( 1)
Val 0 0 0 0 31.4( 1) 0 15.0(2) 14.3(1)  7.9C1) + 7.9(2)  9.6(2)
Met 0 0 0 0 0 0 0 0 + 0 + +

Lle 0 0 0 0 * 0 6.3( 1) 0 5.5( 1) 0 4.2(1)  48(1)
Leu + + 0 0 + 0 + 19.0C 1) 12.6( 2) 0 6.3(2) 12.9(2)
Tyr 22.0( 1) 0 0 0 0 0 + + 0 0 + 7.2( 1)
Phe 0 + 0 + 0 0 0 + 52(1) 25001  3.2(1) +
Lys + 45.9( 1) 0 + 32.4( 1) 0 0 0 + 0 8.3( 2) 5.7( 1)
His + 0 0 0 0 0 10.2( 1) 0 + 0 3.2(1)  4.8(1)
Arg 37.7( 2) 0 0 + + 0 + + 6.6(1) 20.3(1) 32(1) 53(1D
Total 100.0( 5) 100.0( 2) 100.0( 1) 100.0( 2) 100.0( 3) 100.0( 2) 100.0(11) 100.0( 6) 100.0(17) 100.0( 5) 100.0(28) 100.0(18)

(d56861) HZTavC¥dAk
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BT&EEMpotc, T, BEBZET7 4 vaRiITEBEL
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A¥mld Phe TH D, 3RHE6BRHIKCS Lbh T
Phe DECTATIZ, &b ) 7Yy THMSINED -

BYFEIE < 445

el Eisbird. CT9 1, 1BRED Arg, 2BHM
His, 3SBHE» 532207 3/ BBOEN, 6 BE DI
REUV1SOT7I/VEBTH-T. 2EBREDPSLSBEET
Blidhz7 22 B0 55, VMOIL 02788 5308
Hichons HSGY ([ZfEMT 25 D% CT9-2 L L,
B OEME CT 9-1 U THE Lk, RER,D
VMOI [340B¢E D Pro S THRETE I, TOHITIR
5BE® Tyr, 178¢H L 20B D Trp, 25E¢H® Phe
WEENTHI,

= 2=

AT, VMOL O % + ) 7 VBl K » T
BONCHEKRT I/ BEECUEADKHRICOWTT
3/ BESISFETTIE, A FENC VMOI ONK
i b OEEF) & —EERE L7,

BETE/T I/ BEEKEFE V)Y VR T
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Table3 Amino Terminal Sequences of The Chymotryptic Peptides
Determined by The Manual Edman Degradation Method.
Amounts of peptides used for sequence analysis are given under the

fragment names.

The values in each cycle show the yields in nmols.

CT1 j CT2 | CT3a CT3b CT4a
Cycle T T ; T
16.5 | 7.6 1.2 7.5 0.8
1 R 3.9 G 6.7 S 0.7 G 1.6 G 0.6
2 T 4.3 K 2.9 W 0.2 T 1.3 T 0.3
3 R 3.7 W 1.0 W 0.8
4 E 2.9
5 Y 2.3
CT4b CT5 i CT6 1 CT7a CTSb
Cycle -
4.7 2.6 9.1 ] 1.1 1.0
1 V 4.4 G 3.1 T 5.2 V 1.0 T 0.3
2 G 1.8 P 1.3 S 2.5 G 0.3 S 0.1
3 K 1.7 W 1.6 V 6.0 D 0.3 V0.2
4 I 3.9 G 0.5 1 0.2
5 T 3.5 L 0.3 T 0.1
6 V 4.7 S 0.0 Vo1
7 P 1.3
8 N 0.3
9 G 0.5
10 G 0.4
11 (H)V
12 W 0.4

P The presence of His was indicated from the result of amino acid analysis.
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Table4 Amino Terminal Sequences of The Chymotryptic Peptides and VMOI
Determined by An Automated Sequencer.
The values show the yields in pmoles. In the case of Ser residues, most of PTH-
Ser were converted to PTH-dehydro Ser, and were not quantitated, but clearly iden-
tified. The amino acid residues indicated by asterisks were not identified.

CT8A CT9 VMOI
|

Cycle 1140 | Cyde oo 2600 (CTo.zy | Cvele ‘ 3000
1 | Goexn 1 R 563 * — 1 | R 48
2 RY 2 * — H 536 2 | T s2
3 F 750 3 L 2430 S — 3 R 1459
4 G 611 4 D 1245 G 2070 4 ; E 1316
5 P 173 5 G -2633 Y 1148 5 Y 1687
6 W 236 6 S — 6 T 446
7 S — 7 vV 1508 L7 S —
8 K 184 8 I 1283 ‘ 8 V 2621
9 *) — 9 E 683 9 I 1579
10 * — 10 s — | 10 T 416
11 K 240 11 L 1091 11 V 2516
12 I 308 12 V 844 12 P 769
13 S — 13 G 1028 13 N 1073
14 G 311 ‘ 14 K 1058 14 G 2126
15 L 203 15 W 176 15 G 2471
16 Q 154 16 H 660
17 T 45 17 W 420
18 K 184 18 G 1643
19 vV 173 19 K 780
20 E 135 20 W 458
21 s — 21 G 1759
22 P 49 ‘ 22 I 983
23 Q 64 | 23 R 2025
24 G 109 24 Q 713
25 L 8 25 F 960
26 *) — 2% *) —
27 D 53 27 H 150
28 D 60 28 S —
29 *) — 29 G 1151
30 A 173 30 Y 698
31 L 56 31 A 1635
32 N 41 32 N 334
33 N 60 33 G 1058
34 vV 26 34 F 551
35 ™* — 35 A 2216
36 F 68 i 36 L 536
37 F 94 ; 37 K 495
38 V 874

39 E 188

40 P 218

D Determined as Arg by the manual Edman method.
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VMOI
lo . . .ge
Arg-Thr-Arg-Glu-Tyr-Thr-Ser-Val-1le-Thr-Val-Pro-Asn-Gly-Gly-His-Trp-Gly-Lys-Trp
] »— | -]
CT1 | CcTé cT2
' a cT8b

30 4
~Gly-1le-Arg-Gln-Phe- * -Nis-Ser-Gly-Tyr-Ala-Asn-Gly-Phe-Ala-Leu-Lys-Val-Glu-Pro
| —

-

CT9-2

CT8A

20

Gly-Arg-Phe-Gly-Pro-Trp-Scr-Lys- * - * -Lys-1te-Ser-Gly-Leu-Gin-Thr-Lys-Val-Glu

CT5

~Ser-Pro-Gin-Gly-Leu- * -Asp-Asp- * -Ala-Leu-Asp-Asn-Val- * -Phe-Phe

CT9-1

10 R
Arg- * -Leu-Asp-Gly-Ser-Val-lle-Glu-Ser-Leu-Val-Gly-Lys-Tvp

CT7a
Val-Gly-Asp-Gly-Leu-Ser-Trp
[ T—
CT3a

LS TS
CT3b(CT4a)
Gly-Thr-Trp

Fig.5 Summary of the chymotryptic fragment analysis of VMOI. Peptides indicated by solid
lines were determined by sequence analysis. Peptides shown by dotted lines were
estimated from the results of amino acid composition analysis. The amino acid residues

indicated by asterisks were not identified.
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Lys-Val-Phe-G ly'—‘Arg—Cys~Gl u-Leu-Ala- Ala‘Ala—Met—Lys—Arg—llis-GlyALeu(Asp—Asn- Tyr

prieeesess PRSI Ms i

40
-Arg-Gly-Tyr-Ser-Leu-Gly-Asn-Trp-Val-Cys-Ala-Al a-Lys][Phe—Glu}Ser{AsﬁPhe-Asn‘Thr

il

61

0
—ArgCys—Asn~Asp—’g}ly—Argl'Thr— Pro-Gly-Ser-Arg-Asn-Leu-Cys-Asn-1le-Pro-Cys

8

100

-Ser-Ala-Leu-Leu-Ser-Ser-Asp-1le-Thr-Ala-Ser-Va)-Asn-Cys-Ala-Lys-Lys-1le-Val-Ser

................

Fig.6 Sequence comparison between hen egg lysozyme and the chymotryptic peptides of VMOIL.
The amino acid residues surrounded by lines are those found in the catalytic site and

the substrate binding site of lysozyme.

The peptides indicated by dotted lines corres-

pond to a part of chymotryptic fragments of VMOI
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