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Studies on peptides during soybean-koji preparation

Part II. Amino acid pattern composing oligopeptides formed

during soybean-koji preparation.
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Summary

In order to detect amino acid pattern of paptides
separated from the samples which were taken in seven
and half hours intervals during soybean-koji prepér-
ation, the peptide spots were eluted from two dime-
nsional paperchromatogram resulting from X-16
fraction of molecular sieving by Dowex-50 ion
exchange resin. Also the changes of free amino acids
content were observed. The following results were
obtained.

(1) When the growth of mycelia and sporulation
became active, the amount of free amino acids in
general was increased and a few new amino acids
were formed in the koji preparation.

(2) The change of peptides during the koji pre-
paration became active when the growth of mycelia
and sporulation.

(3) Fifteens of oligopeptides were detected and the
amino acid pattern of each peptide was as described
below.

Cys, Asp, Ser, Glu, Arg, Ala, Try, Val, Leu or
Tleu

Cys, Asp, Ser, Glu, His, Arg, Ala, Phe, Leu or
Tleu

Cys, Glu, Ala, Met, Gly

Asp, Glu, Ala, Gly

Asp, Glu, Lys, Ala, Tyr, ‘Met, Leu or Ileu, Gly

Cys, Asp, Ser, Glu, Lys, His, Tyr, Phe, Leu or
Ilew, Glu N

.Asp, Ser, Glu, Thr, Pro, Ala, Try, Val, Leu or
Hleu, Gly )

Aép, Ser, Glu, Ala, Leu dr Tleu, Gly

Asp, Ser, Glu, Ala, Met, Leu or Hleu, Gly

Glu, Gly

Asp, Glu, His, Ala, Pro, Try, Met, Leu or Ilen.

Ser, Glu, Ala

Ser, Glu, Thr, Tyr, Pro, Lea or leu, Gly

Asp, Ser, Glu, Ala, Leu or Ileu, Gly

Ser, Ala
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X-2 9 effluent | fraction & = 4%l &} %&fraction
o} %3 peptide B7F ¥ BE Weld BHFAE
# o] & fraction #* =Z% paper-chromatography
HAsS 44 AT 5 YT HEH (£ peptide
9 MK amino acid & A HPgoz HHEE

amino acid o @7 o] A& d7l0] MiEste vl .

= WEBAE
1. &K R AR
W #

BBV A Dowex-50° {&k3}o] FTHIE T

peptide & &7 3 fraction s X-16 6] ZLEste X

A BEZE .
@ #R
A) Standard amino acids
3@ Fisher scientific company $1°] X3S &A]
stel=. .
B) Standard DNP-amino acids
Standard DNP-amino acid &= standard amino acid
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Fig. 1.
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DNP-alanine. DNP-aspartic acid. DNP-leucine.
DNP-phenylalanine.

DNP-cystine. DNP-glutamic acid. DNP-glycine.

DNP-valine. DNP-methionine. DNP-lysine. 2HCl
DNP-asparagine. DNP-histidine - Krishnarau. R.
Rao @ Herbert. A. Sober®¢] #kel =ehAl stan-
dgrd amino acid & NaHCO; 9| mild alkali A%l
Yol ejs]o] ethanole] el 2,4-Dinitro fluoro

‘benzene (D.N.F.B)-& fmstel 3 &ilel A fE

A7 e MEETe ethanol & RFstx @RS
DNFB = alkali #4"Fdl] A ether & }ﬂa&;%}q BE
1ol ne Moz T AR BRWES

‘acetone o] o] 3 MK NagSo, 2. %A H AR

e gyt o7l benzene & g 3 petroleum-
ether & fste] LS ARAZ £ AL &

HE EEAA BBAAD. AAE B ethero)

o] 31 petroleum ether = ILEEAl7lE ]S MH
g3t DNP-amino acid & #ifo2 d4=t.
DNP-serine. DNP-threonine. DNP-isoleucine.

Paperchromatogram of standard amino acid

1 ~—>

BUOH :HAC:HO=4:1:1



DNP-proline DNP-tryptophan.

R.R Porter® and F, Sangert?
o #ike whebA mild alkali f# Tl A ethanol 4
9] DNFB = amino acid o] 7}ste] &l A 3k
B fERIA) AL 4% MiEste] ethanol & BRZista &%
o] DNFB & alkali #f: Fol A ether = izl kR
Hetgn. o7jd HOH®S mste m@ite= <
So AR BEWES KkHkE wpgEd &
& e EAstd MRS .

[oagicheay oy

methanol-water

DNP-arginine -2

% amino acid
L-serine
L-isoleucine methanol-water
L-threonine agueous-methanocl
L-proline ether-petroleum-ether
9 acetic acid-water
L-tryptophan aqueous-methanol

L-arginine
o M
Amino acid Zy#% 5% chromatography ; What-
man filter paper No. 1-& £
D.N.P-amino acid 4y&f3 158 chromatography;
Whatman filter paper No. 4 & f#fi]
2. HBO®

(1) Free amino acid ¥ peptide Z#2 33 =
2R 70, paper chromatography.

STE e 3 BWEE paper chromatography =
SEEsty] Beke 3HE 1.2.3.4% &% 5014, L
2]li 5.6.7.8.9.10-% free amino acid &&to] wko]
Him=l o] SEkyl W#stg o= 2524 spoting 3}
fA+t.

aqueous-acetone

Chromatography®
HEE 28x23ecm 9 =72 YEiEr Whatman
Filter paper No.1 9 &2 =2 3e 3em A9 *
o] spot & =+& Tidel - WS st Bl
A B—Re 0 128M Hoke DS EHisto
#1080 EBAA A =,
s—7 BN, BuOH : HAC: H,0=4:1:1
v/v)
B JEPRISEE; phenol : water=3 : 1(v/v)
HAC 0.5% &%
(2) Free amino acid @ peptide ] F%2
paper 6 \E —Hl=2 3 RBBAA 2 —#
paper o] 0.2% ninhydrin acetone /W& spray 5}
o 80°C 4] 104 BEAA. B8 Kt
2 R & 1B 22 standard amino acid 9

paper chromatogram &} pattern 3% H3}IL = %
o) REES st free amino acid & pattern &
Bsz spot B MR Mo w FReHE T
peptide o) = itigd] ¥ fuororescence® ¥k
o mez 55 = Rydon®™Y starch-iodine
reagent S {# 3} 7&%’9’%}9}4 BD RiadsEt 0.2%
ninhydrin o 2 247 paper & 60°Col A 2 FRY
BESt L wRpd o SR HET e HA
60°C ol 4 30 4 #z4kst= paper & L=3HA Hef
A BF cylinder o] @l 1045 R gasE &
BRI ARA EEelA fan o2 305MH A
W gas & BFEA A ohE 1% starch-iodine reag
ent 2 spray b9 background = faint blue ¢ = o)
1t5ke] peptide = blue-black spot @) #1 & RZsta
2] 542 TgEE B peptide o} ninhydrin o] fF
Aistd Bl = A& @3l RS 0.04 %9 I
Wy {E S ninbhydrin acetone S-S /N spray
ste] 80°C ol A 1041 BHEAN AL WENES
QJ_O_zl paper 9 ¥IA5Lo] peptide spot o) fIfEE i
sS4 k3

(3) # peptide | ik

0.04%9] ninhydrin 5% &
5#9 paper & 0.2% ninhydrin o2 FFa2) 7]
?RB%ELE& o] 27l paper ¢ #[@5lo] peptide = H
R BYE YESS B2ES 2L RO
HEEEE st & 0 tml 2 MHsida.

o

o4 §A B

Fig. 2.

Apparatus for extraction of peptide

el = P05 & A% vhs BEH
BEA 7 3 sHF
faetsl+t.

o] & HHKSE =o} EL@, desiccator PJof] Y. T
=2 #9305 W
W ofRES Y BTl F ORER @
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(4) % peptide 9} #EK amino acid

peptide & AME3l7] Fstel K= BHIA 2] paper
20 #eoll A st #iRE % peptide o] # HCI-&
piste] 20%9 HCl@ErL S4 #HEsz o4&
SHEBEC] ol sealing § # 150°CdlA 68/
KDRAZ 00, o] fukAEYrhcl S 9& HCl
2 KOH ¢} P05 & -2 HBEE desiccator &) 4 o
WEBREA A4 BiERES T Whatman filter paper
No.l$ RSt peptide & @ o} Zo] =R
Jto 2 EBEIste] ninhydrin o 2 FeaA Z oF.

o] peptide hydrolyzate Fhe]] &= overlap® free amino
acid = A &HT A& 55 Y2 =% overlap
= free amino acid ¢ Z& FES amino acid 7}
o] peptide 8} ¥E% amino acid o 4% ¢ =] overlap
5l free amino acid 8] [H5ES} overlap 3 free amino
acid 7} peptide & 5K amino acid Q1718 R =
Sanger & DNP method & A%t ol ch. - .

(5) Overlap %! free amino acid ] RE

peptide fizf@e] overlap 3 free amino acid & HE
3l7]. S5t BwIEWE Electrophoresis & SIS
o1} EEE 5048 paper |4 KT peptide 9
spot & Fhiste] WA oh& Sanger F.9] Jkel
=214 DNFB & {gfAsla s —IE . paper
chromatography 2 EBistel AEstd=t. ol« ye
llow. spot 7} 3}}2ql HBel& free amino acid 7}
overlap %] ¢r= A o= PIEstx peptide 7} nin-
hydrin of {£3led] B Aoz FFAS.

2,4-Dinitro fluoro benzene!® (12 u3 (4 3ko 7 g

% 10mg BEY K== peptide Z 3mlo &
o] o] NaHCO; 10mg & M3 =& 0.8M Na
HCO; buffer = ¥ pHE 8.52 H{EsIA+.
o] buffer %#% <] DNFB 0.2ml& 34 ethanol 6
ml & 3tz RN 3RKE =294 EBAR
=}, HEo 2 Ethanol 2 frEstz & 5ml& gt
o2 #F e DNFB = ether = HiHislz BEAA

Fig. 3. Paper chromatogram of standard DNP-amirio acid

A..ather soluble DNP-amino acid
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Try- Phe. j)
Met,

)

\ Leu. + licu. .

QO Pro.
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er,

hr.
Glu.
Asp.

1 O .
1 Gys. Asp. NH, *
P 1.5M. phosphate buffer (PH 6.0) -
(ascending)
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B water soluble DNP-amino acid

O His.

Hong—u—HN %1

Q Arg.

M
./ Lys.

2 —

ether = BEstds. od7]e conc HClS fustel
pH 1 0] = A sl ether U ethyl acetate = #ifi
Hald =k, =2 water layer 19-& #Este] methyl
ethyl ketone . 2 s} chromatography o) {3}
g =}, ether @ ethyl acetate Hiifigg- Millst9 9} 75
e RSt EZ desiccator o] ol BB
A AL = st @RS DNP & BREd

3

- acetone © g -=-of chromatography o] # =},
Chromatography
Paper == Whatman filter paper No. 4 & 15cmX
35cm ¥ 25ecmx28cm 9 AU = JEislz 0.1 M
phthalate buffer (pH 6.0)<] = 4 #% Zmi@ol 4 &
st s g =8 DNP-amino acid & EBBHE =
T3 2 BE B
Ether soluble DNP-amino acid(17 (16) (19)
122 ; tert-amyl alcohol -0.1 M phthalate buffer
(pH 6.0) saturated (descending)
27 1.5M phosphate buffer (pH 6.0)0"1®
(ascending)
Water-soluble DNP-aminoacid
1% ; 1% NH;z-n-BuOH!{4 20
2% ; 0.75M phosphate buffer!(pH 6.0)14 (2
(6) Overlap ¥l free amino acid £ &7} peptide 9|
% amino acid o] A g Erle RE
EHE 5914 k=S dinitrophenyl {kA)A chro-
matography 2. @RMEsta & BEEHI L 5.7N
— Q

0.75M phosphate buffer (PH 6.0)

HCl 3ml & fnsta Bl dof #%skd 105°C
ol A 20 BER MUKATRNO AR 2) whg o] A& KOH
o POs % W REE desiccator o) 4] HClS Bk
ha g % o —ESE MiakReret 2ol BuOH:
HAc : HyO=4:1: 1(v/v), PhOH:H,0=3 : 1(v/v)
HAC 5% &7%59 solvent system © % Chromatog-
raphy & EHiste] niohydrin o2 FH@a& A7
o] 87 3te] &-2 amino acid pattern 2 peptide =
RS -2 B 49 amino acid pattern ¢
A overlap 3| free amino acid 9+ N-terminal amino
acid 7} FrF:5 pattern o] =}, o 7} A overlap ¥ A =+
3 %ol amino acid patterne] I ‘et
Aod = o] amino acid FEXi7} peptide & overlap
5 FBgo] peptide K amino acid 2% £°] Sl&
Bl ® [T¥ = overlap® 23— B free
vhEp A
free amino acid 7} ¢} peptide & # % amino acid 7}
oy HEgo® olA% MW overlap®) free
amino acid 7} peptide #§5% amino acid =4 £°l %
v BEEE dEstd et
= # B
(1) % fraction ¢ paperchromatography
Cross linkage 7} &3 =+ 2 o} 8 7} 2] Dowex 50 &
st STE L 3 % fraction i X-16 fraction
o] %j5}o] paper-chromatography & 3} ZRIito
2 REIAA amino acid @ peptide & &% SR
I

amino acid pattern ©] ero =l overlap @



paper ko] ninhydrin 2438 BBl B oz HRsA o2 FREE B4ES Zeod &
amino acid 2] spot & BiRo = FKRst: starch-  peptidec] %ot FHRa A o] No. 5 32
iodine S-S GBSt TS peptide 9 spot & B unknown amino acid o] #3le A = TS L3 ).

Fig. 4. paperchromatogram of X-16 fraction
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28 4 [ 9] paper chromatogram o] &3t = %
peptide ¢ REfEE BEd #ES 463 H18
o}z,

H1RY % peptide o) REEE Wik Hatel= |
Brol % peptide o] #EX amino acid pattern & Mo

Table 1. Rf values of peptides
Sample | Peptide Rf

No. No. |1 % ’ 2 %
1 1| 0.3 0.28
L | 0.5 0.78
2 0.227 0.28
2 2 0.55 0.78
3 1 0.25 .35
3 2 0.23 0.37
3 3 0.28 0.40
3 4 0.39 0.89
4 1 0.07 0.23
4 2 0.12 0.25
4 3 0.25 0.35
4 4 0.23 0.37
4 5 0.28 0.41
4 6 0.39 0.90
5 1 0.06 0.23
5 2 0.12 0.26
5 3 0.25 0.34
5 4 0.23 0.37
5 5 0.28 0.41 |
6 1 0.02 0.12
6 2 0.06 0.235
6 3 0.12 0.26
6 4 0.25 0.34
6 5 0.23 0.37
6 6 0.25 0.50
6 7 0.30 0.49 '
6 8 0.29 0.59
6 9 0.11 0.88
7 1 0.02 0.12
7 2 0.07 0.23
7 3 0.12 0.25
7 4 0.23 0.37
7 5 0.25 0.50
7 6 0.30 0.49
7 7 0.29 0.59
7 8 0.11 0.88

L

8 1 ! 0.02 0.12

8 2 0.07 0.23

8 3 012 | 0.2

8 4 0.23 0.37

8 5 | 0.2 0.50

8 6 | 0.30 0,495
8 7 1 0.2 0.59

8 8 | o1 0.8

9 L 0.02 | o012

9 2 0.07 0.24

9 3 012 , 0.25

9 4 0.23 0.37

9 5 | 0.25 0.50

9 6 0.3 0.49

9 7 0.29 0.59

9 8 0.11 0.88

9 9 0.50 0.80

9 10 0.55 0.78

9 11 0.85 0.88

0 | 1 o019 0.12

10 2 0.07 | 0.235
10 3 0.12 0.25

10 4 0.23 0.37

10 5 0.25 0.50

10 6 0.31 0.49
10 7 0.29 0.59

10 8 0.1t 0.88

10 9 0.50 0.80

10 10 0.55 0.78
10 11 0.85 0.88

FdozA HF2E Zo] dH x| MK A e
-2 peptide 7} —Fste Aoz Pz & pep-

tide o] %5l REMEZ FH A4 28 A Fik
% 34 @ (PI—1~[P]—XV) sg .

% 4 |89 peperchromatogram <+ £5 2 B9 standard
amino acid &' paper chromato gram 9} #Es o] 4t
2 4 3 & free amino acid o &Ky BLE A% =
R 3EY 2.

(2) overlap ¥ free amino acid & f1&3l& pep-
fide o) HB& amino acid,

X-16 fraction ®] 5T paperchromatography ¢
A {ELE overlap ¥ free amino acd & WSt
peptide spot & i3] WiEgo = KM % —
Kite 2 BEIAAA 213ER overlap® free amino
acid & A&t peptide 9 KK amino acid = 45
43} 2t '

—_0 7 —



Table 2. Table for peptide No.

peptides identified as same (* sample N; * * peptide No.) peptide No.
k k¥ [P]_I
6—1, 7—-1, 8—1, 9—-1, 10—1, (pPI—1I
4-1, 5—-1, 6—2, 7—2, 8~-2, 9—2, 10—2. [P1—1I
4-2, 5—2, 6—3, 7-3, 8—3, 9—3, 10-3. {P)—N
1-1, 2-1, (p)—V
3—1, 43, 5-3, 6 (PI—V
3—-2, 4—4, 5—4, 6—5, 7—4, 8—4, 9—4, 10—4 (PI—VI
3—3, 4—5, 5—5 (P)-VI
6—6, 7—5, 8—5, 9—-5, 10—5 (P)—K
6—7, 7—6, 8—6, 9—6, 10—6 (PI—X
6—8, 7—7, 8—7, 9—17, 10—7 (P I—XI
6—9, 7—8, 8—8, 9—8, 10-8 (P)—XII
9-9, 10—9 (P I—XIII
3—4, 4-6 [PJ—-XIV
1-2, 2—-2, 9-10, 10—10 (PI—XV
9-11, 10—11
Table 3. Free amino acids accompanied in each peplide fraction
(equivalents 502 of each fractiqn)
[ sample No :
amino acid \\\J 1 ‘ 2 } 3 ! 4 5 6 7 8 9 10
cystine + + + +2 1 +21 +2 2 +2| +2| +2
aspartic acid +2| +2| +3) +4| +4| +6| +6| +8| +8| +8
serine + “+ + +2 42| +2] +2| +4 | +4] -+4
glutamic Acid +3| +3{ +3| +5| +6| +6! +8| +8| +10 -+10
glycine + | +2| 42| +3| +4| +4| +4| +4{ +5| +5
glutamine | x| £ | £+ | &+ +2| +2| +2
lysine +2| +2| +2{ +3| +4]| +4]| +4| +4| +4| +4
histidine + +2| +2| +3 +4| +4| +4| +4] +4! +4
arginine + + —+ -+ + + +21 +2| +2| +2
threonine + —+ —+ + -+ + + +2 +2{ +2
alanine +2| +2;{ +2| +3| +4| +4| +4| +4]| +6} +6
tyrosine + + —+ + + + + + —+ +
proline — - “+ “+ + + + “+ + +
tryptophan + + + +2| +2| +2| +2| +2) +2| +2;
valine — + + +2 | 421 +2| +2| +2| +2| +2
phenylalanine + + +2| +2| +2| +2! +3| +4! +4}| +4
methionine - + +2| +2 +2| +2| +2| +2| +3| +3
leucin+ Isoleucine + + + +2 | +21 +2! +2| +2| +2/| +2
unknown A } —+ S+ +
unknown B + + + + + +2 | +21 +2
unknown C + + i 4
Rf of unknown A(1;0.11 2;0.17) Rf of unknown B(1; 0.31 2; 0.04)

Rf of unknown C(1;0.39 2;0.895)

—9 8 —



Table 4. Amino acid pattern containing overlapped free amino acid

| — ~ Peptide No. 1 | o x
amino acid \\\l I ' 10 V|V |V |VI|VE KX ! X XI,XH IXIH N XV
Cystine + | H o+ +
Aspartic acid ol H e+ + + +
Serine T H + | + |
Glutamic acid SR e S ISR S TS VTN RNTH T I (I T I R
Glycine S I B e I
Lysine 4|4
Histidine + + +
Arginine + | + +
Threonine + Wl +
Alanine e I T R + ||+ + |+
Tyrosine + + +
Proline 4 + +
Tryptophan + + + | H#
Valine + +

{ Phenylalanine + —+
Methionine + + + L
Leucine & isoleucine + |+ + |+ + |+ + |+ H
Unknown A H

Fig 5. paper chromatogram for identification of overlapped free amino acid

-1

-1

o

S.

—©

S.

Cys.

Cys.

1 [tert-amyl alcohol
-0.1M phthalate buffer
saturated (pH 6.0)]

2 [1.5M phosphate buffer
(pH 6.0)]
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Asp. S. Gly. Glu. Ser. S Gly. Glu._Ser.
] 2
T {p)—Vi (p)—VH
]
|
O
0 o o ] ©
N
9]
Thr. s. Thr. s Thr. s, Thr.
2



(p)—I pl—X
1
i
|
|
O |
|
i
O O
O 0
D 5
O
@ < 4 < ¢
S, S. L S. Ala, L S. Ala.
1 2 2
(P)}—XI (P]—-XIL
O
O 0
O
G 0
e ] 5
S. S. S. Ty, | S. Try.
1 2 . 2
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(P}—X11

(P]—XV

[

O

S. Leu. TIleu. _ S. Leu. ILeu.

o
¢,
01l o
O
S. T,;r . g Thr.
1 2

(3) peptide 9] overlap ¥l free amino acid & [

F2pnAl 7l paperchromatogram o ninhydrin ¥ =}
starch-iodine reagent & {§fH3}4 free amino acid 7}
peptide o overlap ¥l g &7} o}l 7t K2 &
4 gg ot ol RS FREHESLy] B35t free amino
acid 7} overlap 5|2 & o] REHY (PI—XN.
[(P1—W 2 (P]—V %= B4 52 ninhydrin 3 starch-
iodine reagent o] F-x]ol FfaZ) sopt-& Sanger 9
DNP %:o.2 DNP-amino acid @ DNP-peptide &
A stel BB 5o et HEBY #RE Ho M
o} et

Eo5E) MRS 2 (P, (P)-V, (P)-I¥
2 (P]—XI&= 1189 spot-& JElE Aoz ®ol
o] A &L free amino acid 7} overlap =l z] oF-2 spot
olo] HuIsk=t. B (P1—1, (PJ—X, (PI—W,
P)—X, (P)—XI, (P)—XUI, (P}—XVE& #%
2@ spot-¢ el [(Pl—V& 4489
#Rsla gle] o] S peptide: 18 == 3MEY
amino acid ¢} overlap®a AL & F glow Z2
paper o] &2l standard DNP-amino acid 9} # g3}
#4.9] overlap 3 amino acid o] BEIS ¢ 5 93
=9 ol & RRE Ak Ho5xS 2+

spot &

Tabel 5. Overlapped amino acid to peptides
peptide No. 1I‘HII1N V‘V[ Vi Vl’]XlX{XI}XII’ X1t [XIV XV
I ‘ |
overlapped Ser. " Leu
amino acids — [Cys.|Asp.| —| — |Gly.| — Thr'i — |Ala.| — [Try. unk- — | or Ileu

nown A

H5 M RRAA 2L F 5% overlap 3 free
amino acid 9] FEEZIZE F4%£9

overlap 51  free

amino acid & 4% 35t% peptide 8 R amino acid
oA A grAsta 6 EK Fo] ®Hrt.
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Table 6. Amino acids pattern of peptide except overlapped free amino acid
Peptide No l l ) | )
[T V| V|V VIW|K|X| X XIXEXNVXV
k | | |

cystine + { + L l
aspartic -acid + |+ e sl T S B S —+ - -+
serine H |+ + |+ o s
glutamic Acid PR Hl |+ ]+
glycine 1 + |+ |+ N N + |+
lysine 4+
histidine + + -+ |
arginine + 1+ +
threonine + +
alanine N + |+ 4+ |+ + |+
tyrosine ( + + +
proline ! + + +
tryptophan + + +
valine + +
phenylalanine + +
methionine + + + + !
leucine & Isoleucine + |+ + + |+ + + | +

(4) Peptide o} overlap 5 free amino acid 7} pep-
tide ¥ amino acid o] RS
Peptide 9] overlap =1 free amino acid Ffs} =
peptide & Btz 9 & amino acid &) — &< 7} o
Qb €] Bl #im e peptide o) DNFB
£ {E/MA % 4 DNP-amino acid @ DNP-peptide 3

HERAL o2 5.7N-HClz 105°C el 4] 24 BT
mAKSWEAAA —& Brzr BuOH:HAC:H,O=
4:1:1(v/v) B 23 R #EEs PhOH:H0=
3:1 (v/v) HAC 0.5% &HE #fstd REMAL
% ninhydrin 2. % F: 2% amino acid pattern -

#57 %9} 7k, o] amino acid pattern -& peptide 9

Table 7. Amino acids pattern of peptides except N-terminal amino acid residue

T peptide No {
e LN N WV VX[ XX XXX
amino acid
cystine + o+ |+ +
aspartic acid + i+ U (R U VIR U + +
serine H# |+ + + L+ +
glutamic acid A+ H L H + |+
glycine + |+ ]+ + + |+ +
lysine 4+ |
histidine + + +
arginine + |4 +
threonine + +
alanine + |+ + + |+ + |+ +
tyrosine + + +
proline + +
tryptophan + + +
valine +
phenylalanine +
methionine + +
leucine & Isoleucine + | =+ + + |+ + + 1+
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% amino acid ¢] 4 N-terminal amino acid residue
7t AL KR Aol

(5) Peptide 8} # &K amino acid

7 £ EZ overlap § amino acid TS [t
B Hsietd (Pl—Iol= cystine, (P-4 A=

Serine, Glycine, Glutamic acid 7}, (P]—Vl= thre-
onine ¢] overlap ® amino acid 41 [kl peptide 2}
R amino adid 2% E°l Y& AT ¢A Hel &
peptide ¢} 52% amino acid o] pattern & 8 #%4
Z=t.

Table 8. Amino acids pattern of peptide
Peptide No.
\I I 11vvv1vnv1[1x£x\x1xnx1x1vxv
amino acid :
cystine + |+ |+ +
aspartic acid + | + + |+ |+ |+ 1+ 1+ + —+
serine H+ |+ + + |+ + |+ |+
glutamic acid +l+ |+l +1HI+ | Hl+]+|+ ]+ |+ F
glycine I R R e + |+
lysine + | +
histidine + + +
arginine + |+ +
threonine + + +
alanine R + o+ + |+ + |
tyrosine + + +
proline + + +
tryptophan .- ) “+ + +
valine + +
phenylalanine + +
methionine |+ + + +
leucine & isoleucine + |+ + | + + |+ + + |+
® FnoA EFROE SRt EAaEsd
A % = A4 =4 dEvE

P9 fiE A ;e kel Dowex-50 9l
X-16 fraction-& —ZRJT paper chromatography 2
Epaat #5E peptide= ¥ amino acid ffEC]
overlap § 2 3} overlap 57 43 BEe = FES
v EEt Qe Re T4 Aded 22A HFD
e =7 5 74A 9 peptide spot k& FRTHH
Ergst %o] peptide it BT Binsi= M
FRE o] 28 e iyt sl Bin = 3.

Free amino acid & Koz kot X403 B
e Bl JhA vhEhel gR el HEER L
ek HMERE YW amino acd EEHS &e] BT
e EEe vela a2 P{ES] amino acid &
BT 522 BRG] M4 2 &l #hd s HAE
=t

Peptide 9 A HBEHIL @& 2ol HHT
4 8=t

@ Peptide ol &= 227 EFHEEA TS
Fael B 929 9o A—FP1-N

Hdgo] gelz sl &
peptide—[P]—X N
® FnoA ERG EREA BEAA 4Rt
BTER g4 golde A—FP1—V, (]
—VI (P]—XIIl.
@ TaeA L BREE A B0 A ]
A gEsE A—CP1-1, F1—1.E)—1.
® RTFERAMRAA 4AHel A Fhst=
A — [P}V, (P}—K, (P)—X,(P)—X, (P)— I.
® Zzox WiEh K A Ve A—
(P}—X1I, PI—XV.
gaex SEd ERSE (EH peptide s T
s & B amino acid pattern-g 7bAl 15 fEe
peptide & BHE & L=t
[P]J—1 (Cys, Asp, Ser, Glu, Arg, Ala, Try, Val,
Leu or Teu.)
(P}—1 (Cys, Asp, Ser, Glu, His, Arg, Ala, Phe,
Leu or Hew) )
(P]—1H (Cys, Glu, Ala, Met, Gly)
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[(PI—N (Asp, Glu, Ala, Gly)

[(P1—V (Asp, Glu, Lys, Ala, Tyr, Met,A Leu or Ileu
Gly)

(P]J—V (Cys, Asp, Ser, Glu, Lys, His, Thr, Phe,
Leu or Ileu Gly) ‘

[P}—VI (Asp, Glu, Tyr, Gly)

[PJ—VE (Asp, Ser, Glu, Thr, Pro, Ala, Try, Val,
Leu or lteu, Gly)

(P1—IKX (Asp, Ser, Glu, Arg, Ala, Met, Leu or leu,
Gly)

[PI—X (Glu, Gly)

[P]—XI (Asp, Glu, His, Ala, Pro, Try, Met, Leu
or llen)

[P]—XII (Ser, Glu, Ala)

P)—XII (Ser, Glu, Thr, Tyr, Pro, Leu or Ileu,
Gly)

[P]—XIV (Asp, Ser, Glu, Ala, Leu or Ileu, Gly)

(P)J—XV (Ser, Ala)

1323 peptide 7} k#84y aspartic acid, glutamic acid
9 alanine & &4 5t2 g o] A -2 free amino acid

o o] ®e amino acid FXESF k= 3T},

A 0@ E

B2 A Fex] BLEd —ERN AR
R REs BEStq - peptide B BHS
Dowex-50 & FIHT 4F &=+ S8= X-16
fraction o] o] gl peptide & HEsl7] B3d
25T paperchromatography -2 sl 4yEkE=]
£ peptide spot B¢ &% UMMM o K
amino acid & Bt ANGd €std E#E amino
acid 9] b WEsto] =3 2o KRS 44
=}.
(1) free amino acid &= XEBHYo = W7l B
e B RTRE BN SRR 428
amino acid 7} HEIsld 7} =& amino acid 9 #e]
= get

(2) peptide & ARy = WMBAERY Ry
RS 2 BB = peptide 7t MM H7F AERE = B
Fgel si=

(3) Fzox Hikd RS E (& peptide 24
KISy aspartic acid, glutamic acid 2 alanine & &
£ste e 2 K amino acid S Z+e) 15/
2] peptide & KHist =t
[P1—1 (Cys, Asp, Ser, Glu, Arg, Ala, Try, Val,

Leu or Tleu) )

(P)—1 (Cys Asp, Ser, Glu, His, Arg, Ala, Phe,
Leu or Ileu)

(P}3—1 (Cys, Glu, Ala, Met, Gly)

[P]‘—N (Asp, Glu, Ala, Gly)

[P]; V (Asp, Glu, Lys, Ala, Tyr, Met, Leuor lleu,

Gy

{P)J—V (Cys, Asp, Ser, Glu, Lys, His, Thr, Phe,
Leu or Ileu, Gly)

(P1—WI (Asp, Glu, Tyr, Gly)

(PJ—WVI (Asp, Ser, Glu, Thr, Pro, Ala, Try, Val,
Leu or Ileu, Gly)

[PJ—I (Asp, Ser, Glu, Arg, Ala, Met, Leu or Ileu,
Gly)

[P]—X (Glu, Gly)

(P]—X (Asp, Glu, His, Ala, Pro, Try, Met, Leu
or Ilew)

(PI—XII (Ser, Glu, Ala)

(PJ—XIII (Ser, Glu, Thr, Tyr, Pro, Leu or Ileu, Gly)

[(P}—XIV (Asp, Ser, Glu, Ala, Leu or Ileu, Gly)

[P1—XV (Ser, Ala)

Eow A PIRE BT deol KT B 14
B RS st F4A A ABBE SNEELE 4
ol ARREHE SHREELE AR =R
Bt A-ekEK BRKEEE FEARELEA £
Ao s @mHs =2w ol XREREBTA
BREBY S 3 KB KB B BT
A #EE Kste vield.
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