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Studies on Crystalline Whale Pepsin

M. Analysis of amino acid by paper chromatography

Tsuneyuki SAITO, Yoshio ISHIHARA, Yasuzd 110 and Teiichi SASAKI

Abstract

The following amino acids were found as the constituents in the whale pepsin by means of
paper chromatography of its acid- and alkali- hydrolysates: cystine, aspartic acid, glutamic acid,
glycine, serine, threonine, lysine, histidine, arginine, alanine, tyrosine, e-aminobutyric acid,
proline, valine, methionine, tryptophane, phenylalanire, and leucines. The pepsin contains e-

aminobutyric acid as a specific component.

Between the two whale and swine pepsin, some differences could be found in the relative
contents of the constituent amino acids. Whale pepsin showed higher contents for basic amino
acids (arginine, lysine, and histidine) in the case of acid hydrolysatesand for S-containing amino

acids than swine pepsin in the case of alkali hydrolysates.

BIERVI A TR pepsin 20K pepsin SISETHEY BT 2 ¥ @ o, BHCEHE pH - HBL - BR
KEWZEEIOMET 2B L VR T 3 7B OIEEY Ao, paper chromatography i & 3 7 3 7 BREARR
DEFASEMRERICBEL T, 41C Sanger®(1849) 058K » &= « 250 insulin {2 3L C serine, glycine, threonine,
alanine SEOHAT 2EX B2, (ZNlIEIC Lens and Evertzen—1952, Harfenist—1953% 052245747
ICE DEERR b, DX, R - B (1952) (3R FEE clupein FUIIEIKPED b DIZFELEL Ko
glycine % RIN-EE T AHE Y 1L TV %, FHiZ Tuppy and Paléns®(1955) i3 cytochrome C {252 T4 «

% -}

f « BERLC alanine, serine HE% BT AW HEL T3,

Z ZUfi < BRE pepsin OFERLT ¥ 2 ER% paper chromatography = & W #&5RU 1A, i pepsin 1213 a-
amino butyric acid ¥ SRR T LU TEE T 54, HEMET s /B 5SS 7 31 VBOSEOKX L AEESE

b, 2ONFEEBICRTS-SBOKRK 2%, EREOMBT 2B EILEHT AEMRENI,
Moore & Stein Bz & 3 7 3/ EESERIPTICEE ClIROBEICHRET 2,

2w

Rz B O W

fi% pepsin « BK pepsin L BTHD & F—REHEFM Y V1,
Paper chromatography

HEOMDH « 7 h Y R ELT ZRICHE T paper chromatography % v, Zh % BiZ/KERDOTR



1957 WA 8554E Pepsin

HEPKE) » —RITREBALKIC L Y group separation % 74 fraction ORI TSRS « BHE T s VBB L
OREFIFOTHADT I VBRY¥RZEL 12

ERJr#E— Eios%&h pepsin 50mg 2 6 N~-HC) 0.8ml. ¥, HEOT 110~115°C HAHI5~178RI5 R,
IR B BB, R, BARKTHAR, BAL T humin B2 O TEMISEY ER, BUERR
HE, IhrEEEL CHIRAERY BRERETR o [8E - B - RREEE 0.5ml. OFRKICERL THE,
LUFRE 5 B 0 RN CERIEL 106 ‘

T% Y SE—fEdh pepsin 50mg IZI0RERORIRT S Y 2K P IMASEO T BN 4 BRKEEHER H2S0:
THIIL TRV Y A %Ik, (Bs BIE Lsi, PROFRMKTHRR, Thy 3EEL TR 0.5ml
AR LA, DIT IRk 5 R ) BRI CEREL 12

FEBA—HCAEIRAR No.50 (40cmx40cm) * Fiv>—# & ) 5emx 5em DFHCES 0.2ml. ¥ L 21~23°C
DFCEREC LDtz BT —KIZ n-butanol : BHEE : K (Z8EH9 : 1 : 7OLE) , =K phenol :
K (EEI4 1) ¥HAV-ZN N2 R 27E ($930em) EEIEEEEE, 0.25% ninhydrin acetonePiy
% TESE, 100°CLoMAREL 12, ‘

Group separation —— —RGEHRTHRHBE LN AR T 3 VB Y BICHERT 2AICROBCL T group
separation % fyv %% spot OHUIRICELTENE T 1 VR L ONERBEREC L YREL 2, Hib, 1H115em
DRTEEIEHER % AV BTRE phenol © K% - U T—RTEM% v —3% ninhydrin ¥R TRE4 L H 1
BUAHK 5 group [T BEY HN DT, FHREGEICRET 2HFA 2 BR 0 £8 55, KEET A48 VKT
Hit, Z omiHpcE T ERAEEY B2V T KRR, R TERET s VB EXIR
Bl ZOWPE2 - 3group ITIIEEME - Pk« HEMET BORRES L W O TIRKRKENC L b EIC
& spot ¥3BIL 72, B, HEERWE No. 50 (25cm x 8 cm)#% Hiv-~ citrate buffer (pH 4.5) %L LT
450volt 20mA 2 B¥RTEBER, —M P EIELY ninhydrin THta, spot OFRELEHBAY BEHTHIZS
group I b 4% E L RERICENDICHENEREC L 2 —-KRTEEIC L YERBL &, 3 valine &
methionine 4r5Yi3 phenol : m~cresol (J&EIL 1 : 1) % borate buffer (pH 9.3) CEML 1= b D¥ B L
Utzo X leucine & isoleucine iR S REESO spot - & D B2 AL 720

WRRBOG— TS D & —RITERIC & 5 EBARRZIRL R4 D map ICKEEUSHEO W I L W RE,
By s 7R ERIREY T Ok, Hih, tyrosine, tryptophane (=i phenol 3X3E, proline % oxyproline
{23 isatine SO, arginine dntc lysine (13RS, histidine (213 p-bromeanilin S, cystine X
methionine | \3HALEI & EERIE, arginine L lysine i cystine 1ZI3EIC sod.nitroprusside $R3E, serine
2 threonine 1211 sod.periodate B3> Nessler K- & Y [FEL 2o

MRS RITIC HEE
#5 pepsin @ HCl %< Y 2 KIEWED R ICERE paper chromatogram (3 72 Z 13 1 NAS 2 Kio»+1n
K Th %, FREOERL T 5 N /=K pepsin @ paper chromatogram & Fe% L tcﬁﬂfﬁ’-]b:bi a-amino butyrié
acid BlAHZ1iE»Red by, a~amino butyric acid 1258 C i EHE (1953) 487 = ¥ H 4 conchiolin
Y IZ[EIRR paper chromatography THAEXEed: i3V X/KERE RIS SNSRI AEL Ho N Y 218
BrauL B b3 L 200 BAT 3EAE RTEIC LY KRS L 5 SRASEWTH 3 BEOTIMERRY
BTHY, -7 % v KkERICEEL threonine, glutamic acid X D O KRHEBSBHOOLNTVBLDT
Wb 50, 2 BB 228K pepsin /X IIFEEE§, 8 pepsin TR, 74 % ViGXKEEIC R
LhrE, XEHEREKSD) RO spongine H¥) (24 2 DIEEHTH LN T2 O TH pepsin DYFE
FEUTSHBENAFEEL 5, j
i pepsin @ paper chromatogram % FEZL T, spot @%@E&%@ﬁ[ﬁﬁ& DHL TE2EOIE
7 i oBEEOBRsRELON, Hb, BIFRCE CIIHLICHEENET ¢/ BEELET pepsin 12£<,

—221—



ok k.oE R R CvIIL 3
g € 3
S & ™
: : &
E . @ 5 :}\: @ (%)
% O (8 Or2
S ORC ® | = @ @ @
2l @0 e 3l 2 . ® O
= =
@l 0 ) ;@ @ O > <
7L T L
— Phenol/H20 (4:1) > Phenol/H.O (4:1)
Fig. 1. Paper chromatogram of amino acids Fig. 2. Paper chromatogram of amino acids

in acidhydrolysate of whale pepsin in alkali hydrolysate of whale pepsin

First phase: phenol/water (4:1). Second phase: n-butanol/acetic acid/water (9:1:7, upper layer).

Ninhydrin development :

1, cystine; 2, aspartic acid; 8, ghutamic acid; 4, glycine; 5, serine; 6,

threonine; 7, lysine; 8, bistidive; 9, arginine; 10, alanine; 11, tyrosine; 12, #-amino butyric acid; 13,
proline; 14, valine; 15, methionine; 16, tryptophane; 17, phenylalanine; 18, leucine; 19, isoleucine.

Table 1. Amino acid constituents of whale and swine' pepsin
Acid-hydrolysis Alkali-hydrolysis :
Amino acid Whale Swine | Whale | Swine Methods of identification
pepsin pepsin pepsin | pepsin
1 Cystine + + ++ =+ | Reaction of hydrochloroplatinic acid
& reaction of sod. nitroprusside
2 Aspartic acid | ++(+) tHE ) () T Fractionation by ionophoresis & then
3 Glutamic acid + 4+ + 4+ + + + + ! Rechromatography
4 Glycine +++ +++ | ()| ++(H)
5 Serine ++ ++ ++ + + |) Frationation by ionophoresis
6 Threonine ++ + -+ +++ +++ |f Reaction of sod. periodate
7 Lysine -+ + +(H) + Frationation by ionophoresis
8 Histidine ++ + + 4+ Reaction of Sakaguchi & reaction of sod.
9 Arginine +(+) + + + nitroprusside for arginine & lysine
Reaction of p-bromo amilin for lysine
10 Alanine ++ +(+) ++ ++ | Elution & rechromatography
11 Tyrosine ++ + -+ + + ++ Folin’s reaction
12 e-Amino- + - + — | Elution & rechromatography
butyric acid
13 Proline ++ ++ ++ ++ | Reaction of isatine
14 Valine ++ ++ | +4+(+) | ++(+) | Buffered phenol : m-cresol solvent
15 Methionine + + +(+) + | Reaction of sod. nitroprusside & reaction
of hydrochloroplatinic acid
16 Tryptophane - - + -+ ++ | Folin’s reaction
17 Phenylalanine ++ + + +(+) + + l
18 Leucine ++ +++ ++ | ++(+) |} Elution & rechromatography
19 Isoleucine + + + 4+ + +4 | ++(+) J
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