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Summary

An experimental Chung:Kook-Jang was prepared using the strain Bacillus subtilis sp.
isolated by the author. Samples were taken in 12 hrs interval during the fermentation
and the oligopeptides were separated by the method of molecular sieving using the ion
exchange resin column of Dowex-50.

Only the X-16 fraction of oligopeptides was taken and the components of oligopeptides
were developed in two dimensional thin layer chromatograms. The each peptide spot was
eluted and each peptide was isolated. The pattern and kinds of amino acids, and N
and C-terminal amino acids were studied.

Fourteen different oligopeptides could be detected by the two dimensional thin layer
chromatography, all of which were consisted of 4~9 kinds of amino acids. No dipeptides
and no tripeptides could be found. The N and C-terminal amino acids and the residual

component amino acids of all these 14 peptides could be summarized as the follows.

(PI-I. Pro (Cys Ala Asp Trp Ile Val) Glu
(P3-II. Val (His Arg Glu Thr Ala Met) Asp
[P]-III. Glu (Cys Lys Asp Thr Met) Ala
{PI-IV. Glu (His Ser Ala) Met
[P]-V. 1Ile (Cys Asp Arg Gly Pro Trp Phe) His
{(P]-VI. Gly (Asp Ser) Lys
[(P)-VII. Thr (Pro Tyr Phe) Asp
[P]-VIIL. Phe (Tyr Leu Ile) Val
[P]-IX. Trp (Phe lle) Thr
[P}-X. 1Ile (Arg Leu) Phe
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(P1-XI. Asp (Lys His Ser Gly Glu Pro) Ala
[P)-XII. Glu (Cys Asp Gly) Ser
(PJ-XIII. Ala (Arg Tyr) Glu
(PJ-XIV. Met (Glu Ala) His

It appears that the protease of the Bacillus subtilis K~27 strain has rather wider range

of specificity than the proteases of Aspergoillus soya, pepsin, chymotrypsin, and trypsin.

] ]

EHE KR HIMVA A FEED S0l SER
T FrIA HEEREEE (S-16, K-27 @)} &
FREERIAM 429-D & FiA Y BEEFE
BEA WA RRveE BRIG 3k #3ld
259 total-N, insoluble-N, soluble-N, PAA-N
(peptide-N, amino-N H
protease activity @ free amino-acid &9 HES
Waest Fgo Bacillus subtilis K-27 BEFHES 7
Ad BREYS REZE BESle cross linkage
7} &% t}E Dowex-50 resin &2 4 FE55I5} o
e % fractione] ¥dle] total-N,
< s o]z A average peptide length
(APL)E A #FE #WEstAdt.

73, 24 %9 FEATEEESY % 2
&0l 282 I Mol s} peptide 9
B Y 225 &8 wet a2A 2EAE A
o] A geormz Feve EHFY FRES %
= =8 o7l &He EEEols] 5 peptide
7t FER AL 2 9 Ao "k K
TR &MY #ERolr| st peptide o] BIE A
HFRE BEdE go] HEHd ot oA
o) K52 obv] ) peptide o FE S HEY
ol el peptide o #ExEo] BT WHET HEM
At KEEEARY peptide o] #Ed BT A
28 Aozl Aspergillus oryzae & HEAT £8
Miso, Shyoyu | BEEFBBEESS Beldl #e
A3 %o Woesd Aspergillus soya & HRT ¥
29 HER e HWE &40 HRE R
Miso BuHS SRRSTY WRA B gaw
o) s 98 #old. zyd fElvet
HFRES BT BEA #Histd &WES FEF
15-18) o) amino 87} peptide & EET W7 A
o Foz HEE peptide EEE FIET A2 o
. wEA EEE EVE BRARY BRES
BEsAE Y peptide BHES KWHY Retd &
BeEitk Bacillus subtilis K-27% FIE3 HEREY
F BRAREDS B Rkt Held HigTY

ammonia-N), pH,

amino-N

&, MASTE, &0 4 AW %9 FHkE
FIB3ste cross linkage 7} £% & Dowex-50
resin & 8 STFER-S 3l & X-16 fraction
ol A o]AES & pertide & SRS T 2 amino
acid pattern 3} peptide &) &S FEWRD &
RE oo ®ED.

2. WRAE

D EY H R

BURAA K Aol FHRES Htkth Bacillus
subtilis K-27 Witk & AT BEEDFES B
BEP Breay) 3 B FklQl steeped soybean
(No.1), cooked soybean (No.2)$} EfEF 12 hrs
(No.3), 24hrs(No.4), 36hrs(No'5), 48hrs(No.6)
60hrs(No.7). @ 72hrs BEEESF (No.8)ZS B
RSl wE BHEK —iel 20% trichloroa-
cetic acid (TCA) WK mste 594 HKES
A7t BOSES Y KEREAES FERED
LEBES Hi1Hd #e SPEHENZ 2L X-16
fraction o} BHEREH S HBAE —EE HA
¥SfRA A paper chromatography (PC)$} thin
layer chromatography (TLC)e] #i3¥% oz #HH
&9+,

.8 2 BEA A 2HE 60429 thin layer chrom-
atogram 18 —E BEAA Ehd peptide
fEe B¥EEI9 vlA thin layer chrom-
atogram o 1} Elyd peptide 8] IALE- scraper® FH
of BB 715 6mle] EEKE Wdtd o9
W g4 BEy WEBEAA peptide & HiHA
A vhg JEBKEES silicagel & BkIm @
BEe Bfstdds emlst 24 HEBEE A
peptide & #EEgtolv] =B, N-terminal amino acid
residue ¥ C-terminal amino acid residue & RER
RElz fAstES. BEEREo AL
amino acid = E. Merck. Co.B, standard DNP-
amino acid & Sigma Co. & {HFH39 o9 TLC
P silicagel G & Yamani Layer Co.lE {ff
sg o HMmAEe REEMERET #EASA

standard
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O%H : °¥H : HO"d

3] — [:1:F

o}, 2832 PC A paper & Toyo filter paper No.
51 % A4 o
2) mEE

(1) Pioln] mEe] 4 HERIGES1L,18,2,48,49 ;
27 % 30cm 27] 2 Y8 Toyo fiilter paper No.51
o Ewt THdA &% 3emsH e Bl X-16
fractiono] A @& PCH 3% 254 spotting
33 ol A 10 E 12 3 2oz B
A7d 1REM®E BuOH : HAC : H,0=4:1:1
(v/v) solvent system o2 SEifle] A 14-15 M
A4 2% BE BuOH:HAC: H,0=4:
1:5 (v/v) solvent system & Ffst] @Al
12-13 B BEAAI A A RigAH . ol gzke] st
of EfEAl%l paper 1#te] 0.2%-ninhydrin ¥
(in acetone)®8~49-& gpray 3}o] 80°C o] W EIEA
A 105 BEAA —& ol x=EE BRI
& 149 paper ol &= 0.2% Isatine (in acetone)
S spray 8t 70~76°CY] Beigsiol A 105
B@AA Cystine® & FEHstgl ov) Tryptophan
& = t}& papero] Erlich'® o] #384 1%-p-
dimethylaminobenzaldehyde (in N-HCD) #¥#%-$
spray 3+l FEAA WA

o)A} F—3t FHiko® standard amino acid
= BRstd ®EAA
paper chromatogram Fig.1. @ Table.1.5 ¥R
sto] WAt olv| :fhel BT HEstd.

standard amino acid &

Table 1. Rf value of standard amino-acid

\\\"\' - Dimension Rf value
Amino acid \\\\\\‘ 1st 2nd
Cystine 0.184 | 0.148
Lysine 0.240 | 0.175
Hisdidine 0.224 | 0.202
Aspartic acid 0.300 | 0.233
Arginine 0.336 | 0.188
Serine 0.380 | 0.246
Glycine 0.388 1 0.255
Glutamic acid 0.480 | 0.289
Threonine 0.460 | 0.315
Alanine 0.580 | 0.342
Proline 0.620 | 0.391
Tyrosine 0.610 | 0.458
Methionine 0.692 [ 0.510
Tryptophan 0.740 | 0.564
Valine 0.772 | 0.515
Phénylalanine 0.800 | 0.660
Leucine 0.874 | 0.753
Isoleucine 0.884 | 0.744

Leu
Val
@ [y
Pro S Phe
CD Tyr
Ala S Met
Gy 1
Thr

Oy ser
Lys OASP
CB ;s
QCys

2nd ———5 ByOH : HAc: H0=41:1:5

Fig. 1. Paper chromatogram of standard
aminoacid

(2) Peptide 8] 422 : 20% 20cm 2719 TLC
H glass plate ol silicagel G :H,0=1:3 (w/v)
2 Ao AL applicator & {FEMASA 0.5mm F7
2 zEA HotA 2 Bl A A
o oA g 2 B 105°C gl A R iR
A @Esgct. o plate 8 AW TelAd 2em

L 3o X-16 fractiondl 4 & TLC B #£35,
e 5074 spotting ) 2XKToE REIAAH
ERALE 1,250 g3l Kk (D9 PCH
solvent system & F—% AL g e o
7ol EEEAZ TLCE K= Rydon?? ¢l Jigk
3 Killilea.?d 3 Mazwr® o] #3te] % peptide
2 SEHERTA .

HI % thin layer chromatogram plate ol HiEEs
1% tert-butylhypochloride® 5V (in cyclohexane) #
%o TiE spray el # 304H REE=A
B BERS BRERY oOF 1%-starch iodide
WS %5y peptide spot T EEUIFH blue-black . &
BEAINE, oJES 60KE 1B AR &
AR oEz ok 1REe 352 #elEl =
o Fsed] Hestsl WeAA of=l M peptide
7t overlap S REA HdAE 2. 2B e
A A kel thin layer chromatogram o 4]
Fl—3% Rf 2] peptide = %2 peptide 2 33 o},
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(3) Peptide 9] BgRolr] 1 ap26-20

© Overlapd j#EEolrl =2 043 £ peptide
o ol B SRS : & peptided
Bote] 2B FAEARS 1ml & 6N-HCI A% 5ml
o A BEERRE] 2 #HEsd 105°C A
24 IR KT & 60°C LITol A BigAA
HCl & BREE o8 NEY 2 S BB (1)

T » 1d1em eluowwy 9527 : QY : [ouayd

of #83}e] paper chromatogram & whS-o] Fig. 1 gg ;
9 Table.l1 9] standard amino acid pattern 3} {8 § ') His
Sl overlap 9 Woifhole] MhS WA 4 peptide 5 s
o 5 amino acid & REEsA . =
® Peptide ol overlap 8 ffioln] mFeo RIGE:
% peptide 9 R ole i FEARAKE Sanger
F.2%-2 9] dinitrophenylation ¢ M) TLC
% % peptide o] overlap ¥ EHEols] nEee FE and ——> 2-Chloroethanol : Toluene : Pyridine
9lch. B Bk 3mlel NaHCOs 15mg - fneh © +25%-Ammonia water (10:7:3:2)
o} 0.8M-NaHCO, buffer = #ges] PHE 8.5 Fig. 3. Thin layer chromatogram of

#HE etz 2. 4-dinitroflurobenzene (DNFB) 0.25ml water soluble standard DNP-amino acids

E ethanol 5mle] =4 pnsle] WA & 3 Table, 2. Rf Value of standard DNP-amino
W] dinitrophenylation A% HETFAA B acids

ethanol & BREF o1& HWK 5ml & st 8 Rf
DNP-amino-acid o

E° DNFB + ether 2 #lilrE3ld. o] A4
B st pH 1.0° 4 W@ g  Solvent | ond
acetone & fushe] %E w4 PLd pe < | DNP-Lysine 0.307 | 0.243
solvent system & Wetd 2%t TLC = BB L& | » -Histidine 0.336 | 0.164
A7 . ) ;D: n —-Arginine 0.393 | 0.136
Etll'u;l'zso!;b]le DNP'angﬁj) acid:] %ﬁrﬁﬁt’as’w - DNP-Aspartic acid 0.043 | 0.243
, Toluene: * 2-Chloroethanol: ridine: .
25% Ammonia water=50: 35 : 15 : ';’ w/v) " _CyStme. . 0.143 0.' 171
: /7 -Glutamic acid | 0.250( 0.179
éj Tyr 1 -Serine 0.264 | 0.235
% > L n -Threonine 0.357 | 0.207
" Phe Cb e g n -Glycine 0.428 | 0.357
2 QO e /7 ~Proline 0.500 | 0.528
g e O val ¢ | » -Alnine 0.521 | 0.471
S Ala ™ Met & n--~Valine 0.621 | 0.679
*:i' O@ Pro ® # -Tryptophan 0.628 | 0.500
z The € Gly 3 1 -Methionine 0.623 | 0.571
c::;; O ” -Phenylalahing 0.728 | 0.607
i Gl ' : » -Isoleucine 0.743 | 0.800
'g';' Cj@ Ser i 1 -Leucine 0.757 | 0.743 :
T s r -Tyrosine 0.828 |  0.457
L oAsp 2%k, Chloroform: Benzylalcohol: Acetic acid
@ =70:30:3 (v/v)

ond ———> Chloroform ¢ Benzylalcohol : HAc

‘ .Water soluble DNP-amino acid<] Eﬁﬁfét@”,%é’”

(70:30:3) .
Fig. 2. Thin layer chromatogram of ether 1%, Phenol: Water: 17% Ammonia water
soluble standard DNP-amino acids. =40:10:1 (v/v)
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2%, 2-Chloroethanol: Toluene: Pyridine:

25% Ammonia water=10:7:3:2 (v/v)
o] &} Zro] o] EPEE thin layer chromatog-
ram plate kol Ff spot 7} 3l A& DNP-
peptide 2 stz 2@ L LY A& overlap =
PEEotel kol e Zo2 By R HiEowm
W= Fig.2 @ Fig.3 9 standard-DNP-amino acid
pattern & 774 ¢ Rf{E(Table. 2)% BE=2 3o

peptide ofl overlap 3 olv] = FES RIE3IG .

® N-terminal amino acid residue & peptide ##
Bote] xFEe] R RE20,2TE55 R @l A peptide
BEold = RER 32 dinitrophenylation

AAQALY 1mlE 6N-HCl 5mls} T4 RBpEd

FHste] 105°C ol Al 24 BRIk A #2305
60°C LATel A BRI His Bz 4%
NEY Ed B ERO, O 2L HfFfoz
PC ¢} TLC & BE#EA . olwd thin layer
chromatogram plate el 3119 yellow spot 7} £

WE AL . peptide 8] N-terminal amino acid -

residue ] DNP-amino acid 2 3}z, 2 LI L9
yellow spot 7} v}& 72 peptide ol overlap = i
Btoln] = EEe] DNP-amino acid & Bt gt yellow
spot & 2 peptide ®] N-terminal amino acid
residue 2 3¢ ou}, olwe] overlap B PEHfEoln]
=3 FEe) yellow spot7h V& & overlap
5 dEEoln] 2 9 189 N-terminal amino
acid residue &) DNP-amino acid & yellow spot 7}
B UL Aoce FHEEY, 2% &R B
B Yol #=2 BHOS overlap 3 #HHotw =
fite] thin layer chromatogram ¢} standard DNP-
amino acid & thin layer chromatogram & IR
st} £ peptide & N-terminal amino acid residue
2 FEsdct. =8 yellow spot 7} FEe) AW
B 9¢ @& DNP-Glycine o] REHES fnk
sEgfeez SA=EE Ao Bz RABE
ohA 6N-HCl & 105°C ol A 4 Fehllak fnksr##st
o & FHpko 2 thin layer chromatogram o &
3t N-terrninal amino acid residue 2 W34
©}. 28] 3 paper chromatogram o 4 & ninhydrin
S} Hft Bl BRY 2E amino acid pattern
o] # peptide 3 N-terminal amino acid residues]
obnl mEE &% AL AT peptide o iR oHw
=fe s MESAL

@ C-terminal amino acid residue & R~

41,53, ; % peptide #gRKote] =k e 6ml

= FEERHEA &7 hydrazine sulfate 26mg
Z stz BAHEIS Q-2 vacuum desicator 4ol A
g2ad |AA7D o8 &K hydrazine 0.2ml ¥
WhnsEstel 60°C LITol A 32858 juks st
o pFEd AL RAEIE 28 vacuum desicator
£ R4 wEAA BFS hydrazine & 58
23] stk o] A% 0. IN-HCl Iml o] o]
8O benzaldehyde & fnstel ZTEANA # 3F
Bl 25w 4 % peptide ¥ C-terminal amino acid
Blstel %3 amino
hydrazide 2 =52, o]A<¢ dg&oz BHAA
TEMEHED HBRAAE ROSHESY o 1B
e Este 60°Col A BEERMAA HEEZ Rk
g ohe, 2% —FET R o Levy™®d
@20 2 0.5M-carbonate buffer’® & =o EE®
Sanger F. giol ul2}, dinitrophenylation A 7] 5
EEE@S solvent system © 2 thin layer chroma-
togram% W= # g} o] thin layer chromatogram
plate o] &= C-terminal amino- acid residue ] DNP-
amino acid 9} overlap & o= ko] DNP-
amino acid & yellow spot 7} FFFe] Vel &
@4 A FxEd overlapd MfEolw] fe] DNP-
Bstgt elA
standard DNP-amino acid ¢} H#3lo] £ peptide
9} C-terminal amino acid residue & R34t
28 5 o]# o yellow spot 7} overlap 3 ¥HEolw|
wfge] yellow spoth FEEE s HEBRGS
N-terminal amino acid residue & FEY =9} 72
o Heoz FEED yellow spot & ZolA =
peptide & C-terminal amino acid residue & [F&E
o). =% L3¢ amino hydrazide ¢ HCl &
#:3=%  dinitrophenylation {t. ERY HB—HE
Kol FolA HE@o| ¥:3}o] paper chpoma-
togram & {E3}Fe] standard amino acid 9] paper
chromatograms} $iste] % peptide 2| C-terminal
amino acid residue & FEHEERS A vk

residue amino radical &

amino acid & vellow spot &

3. fERe EE

1) Smeornl =@ el HREE
Bacillus subtilis K-27 Eitke HAT BEREYF
mEEEEd A BRI B BEE TCAZ &
‘a2 SRENSE 3t @& X-16 fraction &
Bt amino B9l PCHl ke Toyo filter paper
No.51 9] spotting 8t¢] 2R/ E BEAAA BE
A7) paper chromatogram = Fig.4 gow o] #
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O%H : °VH : HO"g

[ s §:T1:7

# & standard amino acid ] paper chromatogram

3 HEY BRE fHFoshd Table.3 3 2. H

1le
b faw) PheLeu
Mot T
AN I;f:)p
Glu
% Thr
Gly
F) At Ser
Lys O Asp
His
Cys

2nd ~———> BuOH :HAc:H,0=4:1:5

Fig. 4 Paper chromatogram of free amino
acids in X-16 fraction

Table 3. Free amino acids in X-16 fraction
during 72 hrs fermentation

—
—

Sample

] \\\\

7
(2]

—

Aminoacid

Cystine
Lysine
Histidine
Aspartic acid
Arginine
Serine
Glycine
Glutamic acid
Threonine
Alanine
Proline
Tyrosine
Methionine
Tryptophan
Valine
Phenylalanine
Leucine

+ e+ F A F A+

Isoleucine

standard amino acid & {#FF% 18%9] ofw] i
Cystine, Lysine, Histidine, Aspartic acid. Argin-

ine, Serine, Glycine Glutamic acid. Threonine,
Alanine, Proline, Tyrosine. Methionine, Tryptop-
han, Phenylalanine. Leucine, Isoleucine & 17 f&
9] oiv| npe ZMEAREAS Rkl A BHE A
21} Valine 5t& 238 ) A Ehfolr| =Fo 2 &
BHAA gad. ol® HRe AW S8
ol 4 Autoanalyzer o] % HWHERY 2 —HK
HE Aolo WEE 5 BEEd A ih# Valine o]
BHEA k. oA &0 Fo] AERER
ZMERRE P Valineo] HHA AdgE day
HEFS10 7L BkfEC] B3 R A #Egcle =
Fis Valine o] ghklel weiA HHE A= d=
BHSA o AE Qe AeE dold WHEK
of wekd zle] SistE protease o Hike] &
el 2R Qe Aoz A4d, wetd FRRE
ol Al $ESE Bacillus subtilis K-27 @itk A5E
Bfrbol Valine & Z#RlEgEA 717 X3 protease
5 BRI Ze] ohdrt 44,
2) Peptide o 77

HEEY F Bk E TCA = EEd= 4T
Eipl-S3 X-16 fraction & TLCo] &3 peptide
SR BkHE TLCH plateo]
spotting 3t 2%k o2 BEAA 7 peptide & thin
layer chromatogram ol ninhydrin 3 H{zgEo
2 BEA &8 BEelmixBY MBEE 4
Fiel KB FI=Z peptided No.&
Fig.5-1~5-8 3 7. o
chromatogram o] 4] £&Fte] Rf EE HES
Table. 49} k. Bl No.1 kol A1 3/8S peptide,
No.2 BB ME 418, No.3 BEldAl+: 5,
No.4 #EAE 7, No.5 AR E 648,
No.6 FelAE 6/, No.7 Bk Ax 8{F,
No.8 Bl AL 78, & 46f8S peptide 5
SEEF o o] % & peptide el FREHP
Z¢ Rf fHE el & peptide 7} Bomz ozl
58 7 peptide 2 Fffste] fEAs Table.s
9} 7ro] peptide No. [P]-1~[P]-14 &2 =2 1418
&) £C & peptide 7} HHES St

3) Overlapsl #EHoln] =S ©AET 4 peptide
ERolwl el M : TLC2A 4BES overlap
g #Eolrl =B BE3%2 dE £ peptide &
Hifisted HCl 2 mksHT A&+ BREHdd
PC A filter papereo] BEIAA Hadld 9L

paper chromatogram € standard amino acid ¢

silicagel-G

thin layer
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= o Co
2 @
i O
z , OO
ool
Eij %b
oa
- S
= <O
&G
2nd 7 BuOH : HAc : H,0=4:1:5
@ : peptide
Fig. 5-1 Thin layer chromatogram of X-16
Fraction, Sample No. 1
- ()
: e S
E:;- 4 @Q
o

4

1

§S] 3 |

5@

ond ~——> BuOH :HAc: H0=4:1:5

Fig. 5-3 Thin layer chromatogram of X-16
Fraction, Sample No.3

SVH : HOrd

B —— 5 [ T P=0%H

and ———> BuOH : HAc : HQ=4: 1 : 5

Fig. 5-2 Thin layer chromatogram of X-16
Fraction, Sample No.2

B’

o &P
= . S 6
% 5 :
= s @Q
B 2
B 2
™ -
"f{ 1%0
=L

2nd ————> BuOH : HAc: HO=4:1:5

Fig. 5-4 Thin layer chromatogram of X-16
Fraction, Sample No.4
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O°H : 5VH : HOME

8] ———pl:1: ¥

Lg

S
4 Q <o
s BS
- 2
S
O

o,

2nd ——> BuOH : HAc: H,0=4:1:5

Fig. 5-5 Thin Layer chromatogram of X-16
Fraction, Sample No. 5

O'H : 9VH : Ho"d

1 pa——y ) )

Do@z
o D

OH : °VH : HO"d

Sl ———>BuOH : HAc : H,0=4:1:5

Fig. 5-7 Thin Layer chromatogram of X-16
Fraction, Sample No.7

O°H : °VH : HOnd

Wl — . T 1 ¥

B ———371:1: ¥

=

>,
(> %
Q2 ,

2nd ———> BuOH ! HAc: H,0=4:1:5

Fig. 5-6 Thin Layer chromatogram of X-l§
Fraction, Sample No, 6 '

aos
%C@z
OB,

2nd ———— BuOH : HAc: H,O0=4:1:5

Fig. 5-8 Thin Layer chromatogram of X-16
Fraction, Sample No.8 )
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“Table 4. Rf value of peptides 3 0. 470 0.298
e ——— ~ e 5 4 0.599 0.342
Sample  |Peptide Rf value (36 hrs) 5 0.895 0. 477
No. No. Ist and 6 0.874 0.761
1 1 0.220 0.190 1 0. 200 0.307
2 0.471 0.295 2 0.311 0.312
(steeped) 3 0.760 0.530 6 3 0.440 0.301
5 1 0.220 0.191 (48 hrs) g g' gg g' 222
(Ohs) 2 0.383 0.250 6 0.897 0.745
3 0. 470 0.292
4 0.750 0.540 1 0.200 0.311
. 0200 0,315 2 0.312 0.313
3 2 0.383 0.255 7 Z g' zig g' ;23
(12 hrs) 3 0440 0.305 (60 hrs) 5 0.472 0.207
4 0471 0.295 6 0.598 0.348
5 0.610 |-  0.342
£ 7 0.820 0.662
1 0.221 0.191 8 0.893 0.747
2 0.381 0.252 1 0185 0. 202
4 3 0.440 0.302 2 0: 311 o: 315
4 0.470 0.297
(24 hrs) 5 0.609 0.342 8 2 g' i?g g' ;2?
6 0.810 0.660 (72 hrs) 5 0.431 | 0.302
7 0.895 0.749
6 0.471 0.295
1 0. 184 0.203 7 0.601 0.348
0. 440 0.301 '
Table 5. Table for peptide No.
Peptides identified as same Peﬁté(.ie
IF—1%%, 2—1, 4—1, €)) (P1-1
1—2, 2—3, 3—4, 4—4, 5—3, 6—4, 7—5, 8—6, ® {(PI-1
13, 2—4, @ (P3-1
2—2, 3—2, 4—2, ©) (PI-W
3—1, 5—1, 7—1, @ P1-v
3—3, 4—3, 5—2, 6—3, 7—4, 8—5, 6 [PI-Y1
3—5, 4—5, 5—4, 6—5, 7—6, 87, ® (P)-Vi
4—6, 77, @ (P)-WH
4—7, 5—5, 6—6, 7—8, @ (PI-KX
5—6, m (P)-X
6—1, 8—1, @ (P1-XI
6—2, 7—2, 8—2, €)) (P1-XII
7—3, 8—3, €)) [PI-X1II
8—4, ¢)) (P1-X1IV

* sample No,
** peptide No,
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OH : °VH : HO"d

1:1:¥

O°H : ?VH : HOMd

18] —————. LT F

3] ————br

Paper chromatogram ¢} ¥Rt} £ olul g &
EE BEY A& Fig.6-1~Fig.6-145 Fow,
olAL AT overlapd WHoln| xR BE

Ile
Val Q
Pro % Tyr
<
Glu = Ala
(g
s O Asp
His

S
Cys

2nd -5 BuOH : HAc: H,0=4:1:5

%= % peptide 8 amino acid pattern & Table.6

st o) Aot
- Val
6 Met -
o]
5—: Ala <
5
° Glu o
jas]
o) % Thr
ﬂ
o Arg
o o
O M
I & His

2nd ——> BuOH : HAc: H,0=4:1:5

Fig. 6-1 Paper chromatogram of amino acid Fig. 6-2  (PJ-II
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Table. 6. Amino acid including overlapped free amino acids

Amino-acid

N

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

+ 4+ + +

+ + +

+ + +

+ o+ +

+ + +

+ o+ +

V| VI |VE| K | X | XI| XI|Xu|Xv
+
+
+ +
+ + |+
+ +
+ |+
+ |
+ 0+ |+ o+
+ + ,\
+ + + |+
+ +
+ | + +
+
.
+
|+ o+
I
o+ |+

— 123 —




(T:01:08)
_ea ewowwy %L1 : O : joudyd

18T ———>

(L 16T €872 06) torem euowwy-g407 :

4) # peptided] overlap ¥ Ekoln] o) H 9} #c}. Fig.7-1~Fig.7-14 o] A #% peptide B =

7E:overlap 9 Hffoln) S WA & peptide d  yellow spot 7+ 1fH A& overlap 1 Effoln] =
#Hi¥% S DNFB 2 dinitrophenylation A% ©}-& el 91z, 2@ EY WE 18 BES overlap

TLC = BBI#EAA el DNP-amino acid 9 #fgolnlfipo] QA 5=z ojAEL &ad
9] thin layer chromatogram & standard DNP- #EHRE Table.7 3 zFo] H e}, o} R K3
amino acid 8} 88 o] & peptides] overlapml  Table.3 @ Fig.5-1~Fig.5-14 9] FHEJY= 2 &
Hholrl e RE® AL Fig.7-1~Fig.7-14 %A}

DNP-His

O@ DNP-Lys

DNP-Thr

SUIPLIA] : joueyzacioy-Z ; suanjoy

o DNP-Glu

@

(2:6r:6g: 09) Iaem eUOWWY-2467 :

113 QSN

2nd —  2-Chlorcethanol : Toluene : Pyridine
.2 : 26%~Ammonia water (10:7:3:2)
DNP-peptide

Fig. 7-1 Thin layer chromatogram of free
amino acids overlapping DNP-peptide,

2nd ———> Chloroform : Benzylalcoho! : HA¢ (70 : 30 : 3)

Fig. 7-2 Thin layer chromatogram of free
amino acids overlapping DNP-peptide,

(P3-1 (P)-11-
g 5
= Lo
% T
! » %
2 5 o
g g5
g 0 DNP-Trp 5 8 @
8 g 5
s g
| ® 5 S
3 & 3
'5"_' & DNP-Ser
3
2nd > Chloroform : Benzylalcoho! : HAc (70:30:3 2nd  ———> Chloroform : Benzylalcohol : HAc
(10:30:3)
Fig. 7-3 Thin layer chromatogram of free Fig. 7-4 Thin layer chromatogram of free
amino acids overlapping DNP-peptide, amino acids overlapping DNP-peptide,

(PJ-111 (P)-1v
— 124 —



$6TE6ET 08) I91BM RIUOWINY-94G7

¢ [oURYII0IONN-T : JUINjOY

2 D
E;
£
2nd 7> Chloroform : Benzylalcohol : HAc
(70:30:3)
Fig. 7-5 Thin layer chromatogram for free
amino acids overlapping DNP-peptide,
(P)-V
=
=
5
o A
S
TN
¥
5 O
2 3
5 ;:?* DNP-Ala
g <
i’
wr o=
S '
@ &
&5
I

2nd  —— Chloroform : Benzylacoho! : HAc

(70:30:3)

Fig. 7-7 Thin layer chromatogram of free

amino acids overlapping DNP-peptide,
(P3-vII

(L:CT:GE:0C) 199BM BIUOWIWY-94C7 :

(£:6T:6E:0S) I3 vrUOWWY-%67

: [OUBY12010[Y)-Z : BUIN|O],

swptidg

<) DNP-Thr

]

——

1st

2nd Chloroform : Benzylalcohol : HAc
(70:30:3)

Fig. 7-6 Thin layer chromatogram of free
amino acids overlapping ‘DNP-peptide,
[(PI-VI

: auanjo],

DNP-Phe

/2]

: [oury3R0I0[4)-g

swpidg

1T

2nd ——> Chloroferm : Benzylalcohol HAc

(7030 3)

Fig. 7-8 Thin layer chromatogram of free

amino acids overlapping DNP-peptide,
[P)-VIII

— 125 —



~n
{Jl
xR

:0G) INEMm TluoWWy-

(L:91:6¢

€2 : 6T :GE:08) 1298m PIUOWWY-94GT «

]

b=

£

S DNP-Leu

b - o
e DNP-Ile
o

g

5 )
g

P

g

(L:G1:CE:08) IoIEMm BIUOWWY-%GE :

o2nd ™2  Chloroform : Benzylalcohol : HAc
(70 :30:3)

Fig. 7-9 Thin layer chromatogram of free
amino acids overlapping DNP-peptide,
(P)-IX

DNP-Lew

o
@

1 JouRYy130I0[Y)-Z : duanjoT,

autptiig

S| ——

2nd 777> Chloroform : Benzylalcohol : HAc
70:30:3)

Fig. 7-10 Thin layer chromatogram of free
amino acids overlapping DNP-peptide,
(P1-X

SUIPHAG  joueyia0t0jyy-2 : ausnjor

%

8T — >

1 6p: Q6) IMEM IIOWWY-95GE

: JoUBYI3010]Y)-2 : JUINO],

UIpLIA]

1 61

DNP-Asp
e @

«
11 >

and > Chloroform : Benzylalcohol : HAc

(70:30:3)

Fig. 7-11 Thin layer chromatogrém of free
amino acids overlapping DNP-peptide,
(P1-X1

Chloroform : Benzylalcohol : HAc,
(70:30:3)

2nd —>

Fig. 7-12 Thin layer chromatogram of free
amino acids overlapping DNP-peptide,
(P)-X

— 126 —



: {ouaqd

(1:01:0b)

I191em eluowwy-%LT 1 O'H

a @

DNP-Arg

) S

sulptIAg : J0RUYII0I0[Y]-E : 3UNfO],

(L:91:6E: 05) I9eM BUOWWY~GT :

18T ——>

2nd —> Z—Chloroethanol : Toluene : Pyridine

2nd * Chloroform : Benzylalcohol : HAc

: 2594-Ammonia water (10:7:3° 2)

Fig. 7-13 Thin layer chromatogram of free
amino acids overlapping DNP-peptide,

(70:30:3)

Fig. 7-14 Thin layer chromatogram of free
amino acids ouerlapping DNP-peptide,

(P1-11I [PI-X1IV
Table. 7. Free amino acids overlapping peptide
— : i —
Pele\lxa(t)l'de ‘ Iloln \ vl v ‘ il Vi \1 Vi K ‘ X l X1 i X *XHI t X1V
Overlapping | Lys| Glu| Trp| Gly] — | Thr | Ala [Phe | Tl |Len | — | Asp | Arg | —
amino acid His| Thr Ser Leu

5) % peptide 9] N-terminal amino acid residue
Y FEE : overlap® WEEolv EEE BET £
peptide 8] HH¥ S dinitrophenylation A &
HCl 2 fiksfeAad A¢ TLC plate ] B
AR k. %& peptided] overlap & kol =| =EL]
DNP-aminoacid ¢} N-terminal amino acid residue
2] DNP-amino acid 8} yellow spot & standard
chromatogram ¢} #E3te] overlap & EHEEol =] =
B3} N-terminal amino acid residue & FEZRFT A

2 Fig.8-1~Fig.8-14 &} v}, 28 oA & &
o] 1 Table7 9] # peptide FIZ overlap & JEftol
u :EEe B v x DNP-amino acid & &
peptide ¢]  N-terminal amino acid residue 2 %
s5le. ol Fig.8-8414 4kd ' DNP-amino
acid ¢ yellow spot¥: &trbo]ls  Fig.7-8 ol 4
overlap & ffioln] Bio 2 FES  yellow spot
9 #E shtelms Fig.7-8¢ Wdd o A
Bl yolsl & Aoz mobA overlap MRk

— 127 —



01 01)

(1

: Jouay g

auplaig - |ouR320101Y4)-Z © dudN[o ],

s o
85 ®
®E g
X £ ]
- g = : Val
& - ]
E < 3 Pro 3
g o< 2 o
3. S m )
By o @
g i . .- hr
Homo, | st ‘ o
Ly S o
" 3 O Gla
| ! ?
& 7
ond — “ P2 Y p— ] z
Chl hanol : Tol Chloroform : Benzylalcohol : HAc
v Pvz'dineo'lr(;e\’:?’an:rn.mo‘:liu: r::vzauer (76:30:3) ond —— Chloroferm : Benzylalcohol : HAc
) o ) o . - . s
(10:7:3:2 @ ; pNP-amino acid 70:30: 2
Fig. 8-1 Thin layer chromatogram of N-terminal Fig. 8-2 Thin layer chromatogram of

(1 :GT:GE:0Q) IdeM RluOWWY-956T

DNP-amino acid of peptide, (P}-1

O Trp

SUIPHIA : [0BUYI2010[4)-Z : Suanjo],

aupudg [OUBYI20101Y)-T : duanjoy
1 6C 1 08) IBEM BIUOWWY-94GZ :

@& Glu

(z:¢1

18] ———>
jsp ——

20~ Chloroform : Benzylalcohol : HAc
70:30: )

Fig. 8-3 Thin layer chromatogram of Fig.

N-terminal amino acid of peptide, (P]-III

— 128 —

N-terminal amino acid of peptide, (PJ-1I

© Sy

Glu
.O Ser

and > Chloroform : Benzylalcohol : HA¢
(70:30:3)

8-4 Thin layer chromatogram of N-temminal
DNP-amino acid of peptide, (P)-IV



Ile

Gly

Thr o

SR8 SR 05) 121BM PIUOWY-J4GT ¢
auiplI£g : [oueyIA0I0[YY-g : SUIMN[S],
SUIPHAQ : JoUBYI20I0]Y)-Z : suanjoy,

(L : 61 :GE 1 06) IoMEM BIOWWY-05C7 ;

5] >
1) USRS

(L:GT:GE: 08) I31eM PIUOWWY-24CT :

2nd ___ Chioroform : Benzylalcohol : HAc 20d —p Chloroiqrm . Benzylalcohol : HAc
(70:30:3) (70:30: 3)
Fig. 85 Thin layer chromatogram of Fig. 8-6 Thin layer chromatogram of
N-terminal DNP-amino acid of peptide, (P]-V N-terminal amino acid of peptide., [P)-V]
= b
e e
= Iy
g .8
S 87
. & [
:'1_ 5':‘> g Phe
g 3 3 @
2 5 2
s Ala 55
2 < ie
= g
g Thr @ 5
2 T E
5 @ e @
o ot
&
I 3

2nd——— Chloroform : Benzylalcohol : HAc

2nd———— Chloroform : Benzylalcohol : HAc
(70:30:3)

(70:30:3)

Fig. 8-7 Thin layer Chromatogram of N-terminal Fig. 8-8 Thin layer chromatogram of

DNP-amino acid of peptide, [P)-VII N-terminal amino acid of peptide., [PJ-VII]

— 129 —




: [OUBYIS010[Y)-Z : JUdN]O],

(L:8T:6p:00) 1M Bpowwy-947 ;
aupuidg

——p

(L 91' 1681 08) -19j2m BlUOWUry - 9567

Leu

% tle

Trp

168 1 0G) IO1EM BIUOWIWY-94G7

[OAR:1)

i SN

: foueyyaoo[yy-g : ausnjoy

awpudg

Leu Tle

“ond ——> Chlorofo;;in ::B‘é'nz';;,l'aléolioflt i HAc
(70:30:3)

Fig. 8-9 Thin layer chromatogram of
N-terminal amino acid of peptide., (PJ-IX

SUIPHA{ : Joueyrd010)yy)-2 : suanjo],

Asp
724

b e 4

(L:ST: 68108 1o1em BrUOWWY-9487 :

2n§ ? Chloroform : Benzylalcohal : HAc
: {70:30:3)

Fig. 8-11 Thin layer chromatogram of

‘2nd ~——> Chloroforin : Benzylalcohol : HA¢
(70:30:3)

Fig. 8-10 Thin layer chromatogram of
N-terminal amino acid of peptide, (P]J-X

JUIPLIAJ : [OUBYIF0IO[Y-Z : Au3N[O].

e Glu

o Asp

s —

2nd ———> Chloroform : Benzylalcohol : HAc
(70:30:3)

Fig. 8-12 Thin layer chromatogram of
N-terminal DNP-amino acid of peptide, [PJ-XI]

— 130 =



(T:01:0p)

-
.2
= &
2 XA
o, A
. >x‘\:
= ie
o] s =
o EE
—_ @
~ <3
z Ala
8 if
> 2 E_ L7
5 —~
=1 <
g Arg g T
-]
=
3 N
& o
lal ..
3
[ ) [
— —
& I
g A
— ]
2nd ——> 2nd ——>

Chloroform : Benzylalcohol

2-Chloroethanol : Pyridine :
:HAc (70430 »3)

Toluene : 256%-Ammopia water
(10:3:7:2)

Fig. 8-13 Thin layer chromatogram of
N-terminal DNP-amino acid of peptide,

PCI G 1 QT) J0lPM BIUOW W Y-94GT ¢

@

@ Met

AUIPLIAJ @ [OURY120J0[{{D-Z : 2UAN[O]

—

<

2nd 5 Chloroform : Benzylalcohot : HAs
(70 :30:3)

Fig. 8-14 Thin layer chromatogram of
N-terminal DNP-amino acid of peptide,

[P)-XIII (P)-XIV v
olr] = fige] DNP-amino acid ¢} yellow spot ¢ amino acid residue £ REI}A . oASY %
N-terminal amino acid residue®} DNP-amino acid peptide 9] N-terminal amino acid residue & #&&
9 2R BED Aoz FEsS overlap® ¥ T 22 Table.834 vl
HEolwl mEEst F—fS olw:=EE$ N-terminal
Table, 8 N-terminal amino acid residues of each peptide
Peptide No. [ BV, V ' Vi | VI {VI| K | X | XI|XII|XII,| XV
Identified Pro| val| Glu| Glul Ile| Gly | Thr { Phe | Trp Ile | Asp | Glu | Ala | Met
Lys| Glu| Trp| Gly Thr | Ala | Phe | Ile | Len Asp | Arg
Amino-acids His| Thr Ser Leu
Overlapped Lys| Glu| Trp| Gly| — | Thr | Ala |Phe | Hle |Leu | — Asp | Arg | —
amino acids His| Thr, Ser Leu
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Table 9. Amino acid patterns of peptides

W.
Amino acid |

v v n

il

Wi K X X1

Cystine
Lysine
Histidine
Aspartic acid
Arginine

+ 4+ +
+ + +

Serine
Glycine
Glutamic acid
Threonine
Alanine

+ o+ +

Proline
Tyrosine
Methionine
Tryptophan
Valine
Phenylalanine +
Leucine
+

Isoleucine +

+ + +

+ o+
+ 4+ +

+

+ o+ 4

_I_
+
+ |+

7) C-terminal amino acid residue & [R5 :

% peptide FI 2 #E S 4431 S hydrazine & {#
Fiete] hydrazinolysis & ©] 27|, o] Ao benza-
ldehyde & fnsted %A 7= A C-terminal amino

acid residue Li#}¢] amino radical & k%%[s RN
WEE WRAD oh& KBEH-S Bdle] Sanger
F. 2o 2 dinitrophenylation A TLC & RBE5
Hislo] standard DNP-amino acid & Table 79
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2nd ———> Chloroform : Benzylalcohol : HAc
(70:30:3)

Fig. 10-7 Thin layer chromatogram of

C-terminal amino acid of peptide No.VI

Phe

@ Val

2nd ————» Chloroform : Benzylalcohol : HAc
(70:30:3)

Fig. 10-8 Thin layer chromatogram of

C-terminal amino acid of peptide No.VII
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C-terminal amino acid of peptide No.VIII



(L:61:5¢:06) 199eM BlUOWWY-%GC7

(L:61:0¢: 05) 131EMm BRIOWIWY-9562 :
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LD Thr

: SUIPHIA] : JoueYR010[Y)-7 : susnjog,

3T

Leu

Phe

SUIpLIA] : fousylselopyy-z : suanjo, L

(£: 81268 08)1oem eruowwy-g467 :

—_—

357

% 2nd = Chloroform : Benzylalcohol : HAc
(70:30:3)

Fig. 10-9 Thin layer chromatogram of
C-terminal amino acid of peptide No.IX

2nd —— Ch!oroform : Benzylacoho! : HAc
(70:30:3)

Fig. 10-10 Thin layer chromatogram of
C-terminal amino acid of peptide No.X

Ala
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(2:8:2:0I) 193eMm RIUOWWY-9%CT : .
autpud : jourylaeioy)-2 : uanjoy

@ Ser

o A

I

LIS —

2nd ~——p Chloroform : Benzylalcohol :'HAc
(70:30:3)

Fig. 10-11 Thin layer chromatogram of
- C-terminal amino acid of peptide No.XI

" 2nd ———> Chloroform : Benzylalcohol : HAc
(76:30:3)

Fig. 10-12 Thin layer chromatogram of
C-terminal amino aid of peptide No.XII
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Fig. 10-13 Thin layer chromatogram of
C-terminal amino acid of peptide No.XIII

overlap ¥l olm]| LS [EiEH S C-teminal
amino acid residue & RT3 HHRE Fig.10-1~
Fig.10-14 9} 2o}, o] #RAA 5T overlap ®
el obe] mEgo] gl (PI-V, (P-XI ¥ (PI-XIV
= &% L{ES spotE, 11E9 Wlols] xFho)
overlap S| & (P)—U (P3-VI, (P}-VI (P)-X,
(P)-XII, 9 (PI-XIII & %% 2{HY spot & 1}
B s, el 2 @9 #Ekolw) el overlap 3
AE (PI-1, (B)-0, (P)-F, @ (PIK & %%
3{89] yellow spot & }elz gle], 99 o7
ERERS 4~ #=t4 % peptide o] A

¢ Pyridine : 25%-Ammonia water

(1:01:08)
anum VIBOWWY-222T : OTH : [ouayg

ap His

B ey

2nd ., 2~Chloroethano! : Toluene : Pyridine
1 25%-Ammonia water (10:7:3:2)

Fig. 10-14 Thin layer chromatogram of
C-terminal amino acid of peptide No.XIV

e yellow spot 7F 1{fQl A& ZAolut=
C-terminal amino acid residueol= 2 {HLL LY
yellow spot 7} vtebt 212, od7 o)A overlap &
fEgtotr] w2 Frkste] C-terminal amino acid
residue & AESG T, )AL #2484 Table 10
% zEe] ==

ke 874 BEkE R A TR N-terminal
amino acid residue C-terminal amino acid residue
2 R il A @A & £ peptide?] amino
acid composition 3} C and N-terminal amino acid
residue & Brand E. & Edsall J.T.5® o 2 3R

Table 10. C-terminal amino acid residue of each peptide

Peptide No. I l |1 { V| Vi ¥ i Vi KX X XI | XII| XUI | X1V
Identified His| Glu| Trp| Gly Thr | Ala | Phe Ile | Leu Asp | Arg

Lys| Thr Ser Leu
amino acide | Gluj Aspj Ala| Met| His| Lys | Asp | Val | Thr | Phe | Ala | Ser | Glu | His
Overlapped His| Glu| Trpj Gly| —| Thr | Ala | Phe Ile |Lewn | — | Asp | Arg | —
amino acids Lys| Thr, Ser Leu
C-terminal Glu| Asp| Ala|Met| His| Lys | Asp | Val | Thr | Phe | Ala | Ser | Glu | His
amino acid
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3l Table 113 2o}, AEBR AL A C-terminal
amino acid residue &} 4 peptide & g oln] =
o gt Ae e R B A4 2 Fl
EHoz dellslE shh, of fER (ke
Bl F BiEsRE D] £ dipeptide 1} tripeptide &

By 2 peptidegto] s, = Sl &
peptide ] C-terminal amino acid & &/} T
RAow Rol KEE MHY Bacillus Subtillis
K-27 8#k9] crude protease o] fEF} specificity &

Aspergillus 'soya®'9 " crystalized pig  pepsin,

FAA %z 4EHHES obslxFo s BRA K chymotrysin’ @ trypsin®® woh5 ¥ & specificity
Table 11 Amino acids composition and C and N-terminal residues of peptides. ‘
Peptide No. Amino acid pattern
I Pro. (Cys Ala Asp Trp Ile Val) - Glu
I Val. (Arg His Ala Glu Thr Met) . Asp
| § Glu. (Cys Lys Asp Met Tyr) Ala
N Glu. (His Ala Ser) - Met
v Ile. (Cys Asp Trp Arg Pro Phe Gly) His
Vi Gly. (Asp Ser) Lys
Vi Thr. Thr (Tyr Pro Phe) ~ Asp
ki | Phe. (Tyr lle Leu) ‘ Val:
X Trp. (Phe Ile) Thr
X Ile. (Arg Lew) Phe
X1 Asp. (Gly Ser Lys His Pro Glu) Ala
XII Glu. (Gly Asp Cys) Ser
XIIT Ala. (Arg Tyr) Glu
X1V Met. (Glu Ala) His
range® ZQALE AAdh A +7 o
o] #E=z BHNY £REAA vEd £ 2V RERAA 289 oluixfgoz g

peptide o] #ols =t} BEHE HESS 24
o4 Table 1291 o XEFH HEKEHREQ
sample No.1, No.2 Rill A+ oln =EEE)
8~9 fE1} == HEfy & peptide 7} o] Vg2
a2 BeREe BRI AL el BER
Hel no 4L A~ obEl kfho ® BIKE A
91 peptide 7} ol vEb} JHANQ SREEES

Table 12. Number of different amino acids in

peptide
Sample ggtzir;ber of different amino ;\igiié):
1 8 87 3
2 8 87 5 4
3 9 8 565 4 5
4 8 855 5 44 7
5 9 8 5 4 4 4 6
6 8 855 4 4 6
7 9.8 5 55 4 4 4 8
8 8 85 5 4 4 4- 7

peptide v} 3%89] olulxFfo = 3§ peptide T 6%
9] otu|nfho 28l peptider} Vel A ke AL
]9 BBRYE #EEo] .
4. B B

HEEH & BEEBESS) BN RS B
oo cross linkagest % & 5/ Dowex-
FoHEd BBEAA 4L
Dowex-50 ©] X-16 fraction & {Eff peptide ¢ #&
BE RS A BEEWDT BESRRS
£ £ B peptide 8 N-terminal amino acid
9} C-terminal amino acid & FEs2 £ peptide
ol B amino acid o] BEE REdd o
7e BRE 99t

1. & peptide 29 N @ C-terminal amino acid
o} #potn| wie oSt gt

50 resin & column &

[P)-1 Pro (Cys Ala Asp Trp Ile Val) Glu
[P1-T Val (Arg His Ala Glu Thr Met) Asp
[P]-N Glu (Cys Lys Asp Met Tyr) Ala
[P)-V Glu (His Ala Ser) Met

[PI-V Ile (Cys Asp Trp Arg Pro Phe Gly) His
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[(P1-VI Gly (Asp Ser) Lys
(P1J-VI Thr (Thr Pro Phe) Asp
(P1-V Phe (Thr Ile Leu) Val
(PI-IX. Try (Phe Ile) Thr
[PI-X 1Ile C(Arg Leuw) Phe
[P)-XI Asp (Gly Ser Lys His Pro. Glu) Ala
(P}-XII Glu (Gly Asp Cys) Ser
[(P)-XIII Ala (Arg Tyr) Glu
(P)-XIV Met (Glu Ala) His

2. BEIE T BEAEPY g e
F{ESR peptide Bel = 258, 3% 2 689 olvlx
o2 o] & peptide = HolE 4 glon
Hetrl =ME 4~0 189 olnxfog A4
A= peptide FHES] BAH=E 54 9o,

3. Bacillus Subtilis K-27 Bi#ke] protease & =
YEFB specificity 7} Aspergillus soya 1} pepsin, chy-
motrypsin 2 trypsin 2o} ).

ToE AWRE BT el Bi—Hd o {8
g} B8 E st FA 4 S REE BRAR &
BB ot FREELELS v Eed BHE &
Bt F4 FEEELEA Hioz BEE =
e obg AERBRBTY BREPHTA £ B
TRV ARTRN REE, FRE, AEw
FhEdA HEE £t vl
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