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ABSTRACT

The synthesis is described of new pepsin substrates of benzyloxycarbonyl-glyeyl-L-tyrosyt-L-phenylalanyl-
glycine ethyl ester and benzyloxycarbonyl-glycyl-L-tyrosyl-L-phenylalanyl-glycine for studies on the specificity
of pepsin, and thin layer chromatographic examination of the peptides prepared showed the new substrates are
homogeneous and also, same examination of the incubation mixtures showed that two synthbetic substrates are
cleaved by pepsin at the L-tyrosyl-L-phenylalanyl bond and hydrolysis ¢f these sukstrates by pepsin is achieved

without transpeptidation.

It is found that synthetic peptides are moderately zoluble with the amount of the substrate up to a concentration
of 0.7 mM in aqueous sbdium citrate buffers (0.04 M) in the pH range 1.8—4.0, thus obviating the necessity
for the adding of an organic solvent in the assay mixture.

The kinetic parameters for synthetic substrates are tabulated in the following table. The data in the table

opt. temp. opt. pH [ Km l k...
Z.Gly-Tyr-Phe-Gly-OH wc | 22 | se2x10vM | 2.06 sec™t
Z-Gly-Tyr-PheGly-OEt 35°C | 2.4 | 414x107M | 1.69 sec™

indicate that the susceptibility of synthetic peptides to peptic hydrolysis are relatively large and the change of
the carboxyl-terminal group of synthetic substrate from glycine ethyl ester to glycine causes a small decrease
in the susceptibility of the L-tyrosyl-L-phenylalany] bond.
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Y £ L-phenylalanyl, L-tyrosyl, L-3.5-dihalogenoty-
rosyl, = L-tryptophyl 7] : 2] OEt+ ethoxy
718 vellich, b Katchalski®™ o] &8t o}g &
4 A4 Fl2dlE pepsin BME HL =] oy =7 ¢}
# A& peptide o) ukgo] Yojirim Fvy, =g
kinetics & o] A §3k] Fod}, 2z $AFLS 4
SAole, pepsinelE dwldlz Sl R yhgotg 9
= 71 $A & N ugksh Qutg ez A-X-Y.OH
Y T4 JR L Fo A 5ol W 2 288
€ wWe dlgEd 2F Aotsted, Tang®e} 23id
o] ol = pepsin Lol A A 135 Jehj=z
712e] Eol A¥evhe R £33 oldh,. 2384
oyl AFelA= benzyloxycarbonyl-giyeyl-L-tyrosyl-
L-phenylalanyl-glycine(Z-Gly-Tyr-Phe-Gly-OH) ¢} ben-
zyloxycarbonyl-glyeyl-L-tyrosyl-L-phenylalanyl-glycine
ethyl ester(Z-Gly-Tyr-Phe-Gly-OFt) 2 34 &3 £
A% $E, 4434 pHY 2=, zelm 2 A4
£ FAe A7,
24 #
1) Al o

A=} pepsin(2¥ A2 A Lot 710)2 Worthing-
ton Biochemical Corp., ninhydrin 3} methyl cellosolve
€ E. MerckAl g A2, FH5E olezfra F4
ez AFARS. 23l S Acke SuH ATH
T ATE ANz EFEL AAANN g2 AL
et

pH = sodium citrate buffer (0.04M, pH ¥ $11.8—
4. 0022 =7 (Beckman research pH meter 2 20°Co}
A &)Y =, HCI-KCl &4 22 o) 7%t 0.09 7}
#A 5 55 dqst

Ba A2 A2F g FFF3) bufferd 39
10,000 rpm, 5°C o] 4] 30 2F <t YR EDHA Q& 45
Ag AR 2 FEE pepsin 9] FFFEEL 51,500
902 Aok Fao] 0.1mls} buffer 3.0ml o] Egtof
9 2i8mu A Fred 24N (Beckman Du
Spectrophotometer AF-%),

Ninhydrin 29 = ZeffrenWE29] wgo| whe} wi
4 2ol gHETH

peptide A o] AFL-3 Ak 2 FAYGA AF%H
12

(2) Kinetics HH
G4 A1) A3 pepsin 42 kinetics &= pepsin oj]
9 & 7l E£8 B 7+-¢ 4] L-phenylalanyl-glycine (H-
Phe-Gly-OH)o| v} L-phenylalanyl-glycine ethyl ester

a4 ¥ A

(H-Phe-Gly-OEti o] ninhydrin ¢/ 23 o]t AF4l &
o] &, Zeffren@® g oz, & slA B A3
S0 W&k pepsin F-2) 482l 25EH T3hod Hofst-
ce T2 E 3 AAWYce F, 5 APt AP pH
(2.2 =8 2.4))9 sodium citrate buffer(0. 04 M) 9 ml
T YR 35.040.3°C7t =5 et oo ¥ AgD
ol 2.10x107*—6.50x10"*M & §F4 /12 LHL Q@
=, & A gele 2 &9 buffergt Y, F
Aol T ((E}=4.0x10"°M)& WS oz w0
& A, QAA DGR g0l 2043857t HE
E) ¥ 0.5ml 9] ¥2| & 1mle ninhydrin o] &
Smiv A%l To) Y2 10010.5°C oA 15 & E<}
ADE g, 0°C Y864 3ED A8, =&
L= FEVA 0% ghES A $ 3 570ms of 4
FTrE® A8 4L 2 B ¥4 2,3
WA A}

#4 peptide 8] ARl L2 kg 2o w5
ZA 8 5l ninhydrin ¢4 22
H-Phe-Gly-OH 2} H-Phe-Gly-OEt & 948} 2e x7
o2 AdYA d¥ TE FHo28H AAY, =
4 542 ninhydrin 918 4-2) peptide 1} peptide ester
Foll vl HA A Aoz vepyich

Michaelis 44> Km 3} 45 A4 k., = Hofstee A o
Wt (S)/V vs. ()8 F2E=2 R 9.

(3) Thin layer chromatography (TLC)

F4 = pepide 9} pepsin £l FE9 FYL L ¢
H#A silicagel G(E. Merck) & Al &%« TLC & 4
A, AA £ £ (A) methanol-ethylacetate (1 : 3,
V/V) : (B) n-butanol-acetic acid-water (4:1:1, V/
V)& AH&3Lx ¥4 A= (a) 0. 2% ninhydrin z-butanol
£ ; (b) 0.5N HCL 8} 2.5% NaNO, %+ 0.5%
sulfanilic acid & 714} &4}, 10% Na,CO, £ (Pa-
uly)g- A&}

(4) Peptide 214
Z-Gly-Tyr-Phe-Gly-OEt 9] @§4& figure 1 31 72-&

3EE Wkth
@ Benzyloxycarbonyl-glycine (Z-Gly-OH)®

glycine (0.75g,0.01 M; E. Merck)S 2N NaCOH (50
mDe] 541 &Y o8 2 (10~15ml) & 7}3hz AL e
2 A3 A benzyloxycarbonyl chloride(20 g, 0. 12 M;
KEAR BABEWHRLDS 2N NaOH (75 mD) & 73
g, 247 394 2 g F29q%
#¢] 6N HCI(42mD) & 713 47 71& =k a8
Na,SO, 2 2127t 3492 3¢ Az e =
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Schematic diagram of synthesis of peptide.

Z, benzyloxycarbonyl; OEt, ethyl ester; BOC,
NHNH,, hydrozide; N,
azide; AcOEt, ethy! acelate.

1-butyloxycarbony!;

St A% B2 E JRIA FAAA et +55F 76%.

(@ L-tyrosine ethyl ester-p-tosylate (H-Tyr-OEt,
ToSOH)™,

E-tyrosine (18.1g, 0.1M; E. Merck), p-toluene
sulfonic acid monohydrate (20.9 g, 0. 11 M;E. Merck),
A& (40ml) 22z CCL(200 mD) E4E4 o 24
AZEE AF 713 el A Bt o5l 2(150
mD—A 5 A ZGOmDE A GRee ojo]y o
qe-E—elnlze JAA AR} $5& 78%,

@ Benzyloxycarbonyl-glycyl-L-tyrosine ethy! ester
(Z-Gly-Tyr-OEf) ®®

Z-Gly-OH(2.09¢g, 0.01 M)} triethylamine (NEt,)
(1.4 ml, 0.01M ; E. Merck)2 tetrahydrofuran (THF)
(40 ml; E. Merck)e] %o 4 0~—5°C & 23] 3 isobutyl-
chlorocarbonate(BCC) (1.4 ml, 0.01 M; E. Merck) &
7tk 15% Fo) H-Tyr-OEt, ToSOH (3.8g, 0.01
M) e} NEt; (1.4 mi)9] chloroformn(40 ml)§-o) & 7}#} =
Z EFeL o] 48 G Sl 1472, Ao &
4 FdA, 2 w58z B9 4% A€ 2E: o)
g4 ARG, 2E3) 40Fd 9454 4%
NatCO,, 2% HCl 23]z £2 Axn 2 AzA4 2
A —oH2—4 F Al ez 43PN}, $EF 70

% m. p 102°C
C2iH,N,0,(400) Caled. N 7.0
Found N 0.2
@ Benzyloxycarbonyl-glycyl-L-tyrosine (Z-Gly-Tyr-
OH)Z-Gly-Tyr-OEt: @22 u¥3 fmzow 2.
Gly-Tyr-OEt(4.0g, 0.01 M)3 oierg(30ml)d =
INS 7t w734 35 w3821 Qo= A &
ENG W) 2 silica gel G (E. Merck)$s} £+ (B),
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28]z A A= 48% HBr &} ()& Al33ls TLC 2
ZAg, Hr e 2rjde Ri=0.829 Z-Gly-Tyr-
OEt &) £2XE7 dlfgoldort oF 447 fele RE
=0.65¢1 Z-Gly-Tyr-OHzte = sjgiel W ¥Es &
vl ke e g ez ojulaR 58 £
Zof 1IN NCIQ3mDE »8lz =409 2 A &,
Na, 80,2 A2A7A ¢ 723 A osl 29} A § o
BZE 7 BAPAZAL. olE ot 44l
He-Af ddlzs AAF A0 55 75%. mp
132~135°C.

C,sHN.0, (372) Caled. N7.5

Found N 8.3

& Benzyloxycarbonyl-glycyl-L-tyresyl bydrazine (Z-
Gly-Tyr-NHNH,)¢?

Z-Gly-Tyr-OEt (4.02,0.01M) 2 dimetl:ylformam-
ide (DMF) (60 ml; E. Merck)si] 50} 3. NH,NH,-H,0
(9.7m), 0.2M; E. Merck)Z 7lal A4 &o) 297 F
g7}, FFgez NHNH, & A% o, &8 78
oAslz T2 Mgt $5F 75% m.p 115~118°C,

> Benzyloxycarbonyl-glyeyl-L-tyrosine azide(Z-Gly-
Tyr-N;)

Z-Gly-Tyr-NHNH, (1.3g, 3.3mM)E w1:4(80
mbDo] o]z 2N HCl BmDE 718 0~—5°C&
etz IN NaNO, (3.4 mDE 733t} 10 556
Q00 mD)& 7Fetm 1025e) Aefmake] 2 & &
o33} #tdd &, 0.5N NaHCO;, £ Adlz Hxz 2
AR}, EE £o0E 0°C9] A& AL3E 2FE
B4 g A Yo}, AL T 4y @
21830t

@ Glycine ethyl ester-p-tosylate (H-Gly-OEt, ToS-
O™

Glycine (7.5g, 0.1M), p-toluene sulfonic acid mo-
nohydrate (20.9g, 0.11M), oi&t& (40ml), =zl
CCl, (200ml)&} T35 ¢ 24 A7 BFAE 8o 2w
232 o4 2 (150 mD)-4 7 e E(S0mD) 2 7 o
A¥ AL oA 224 AZA N, £5E8%

® Tertiarybutyloxycarbonyl-L-phenylalanyl-glvcine
ethyl ester (BOC-Phe--Gly-OE()®

Tertiarybutyloxycarbonyl-L-phenylalanine(BOC-Phe)
(8.0 g, 0.03 M; Cyclo Chemical Corp. )} NEt;(4. 2 ml,
0.03 M)& THF(60 ml)o] ¥4 0~—5°C 2 323t
t}4 BCC(3.94m), 0.03M)E 73}, 15% S H-
Cly-OEt, ToSOH(8.3g, 0.03M)st NEt, (4.2 mD2}
chloroform(60 mb) &< & 7}3lx & <o 1A, 4
2o 59 FAG AF EFH 242 (G0 mD &
75k =+, 4% NaHCQ,, 2% 44, 29 Adz A=

) 1:‘,1 @ n

5% 80%.
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Na,S0, 2 A=AZY, o8 AF3dhg FHi=z AH
deizz AN A5z, 24dg-d¥92-4F o4
224 AZFYY. F5F 60%, m p 108~111°C
CeHN,Os (850) Caled. N 8.0
Found N 7.3
@ L-phenylalanyl-glycine ethyl ester (H-Phe-Gly-
OEt) 0
BOO-Phe-Gly-OEt(1. 48 g, 4. 25 mM)»j 2N HCl/AcOEt
@omDE 7z A0 247 Fus AL F
P} ol § Eol| =< Dowex 50x8 (H*¥) BY
(1. 2x10em)9} Yz 52 A& 9, IN NH,0Hz4
£&9c o £39¢ At BR3AR, B F4
A G933 A =AE S-oMEz AZAAZAL
GFEF 80%, m.p 174~175°C.
C.sH N, 0:(250) Caled, N 9.8
Found N 10.7
{® L-phenylalanyl-glycine (H-Phe-Gly-OH)
BOC-Phe-Gly-OEt (3.5 g, 0. 01 M)¥ dioxane (20 mi;
E. Merck)d] %ol =z IN NaOH (12ml)E 7H3fe] ¥
BAZc AY @ Fe 2Fo (@4 A4 citric
acid & A14) BOC-Phe-Gly-OH(m. p 125—127°C)&
Aok FESE81%. c|2EH Y @ 2L giles
H-Fhe-Gly-OH 5 A g1+, & & 79%, m. p 182—183°C
G, HN;0,(222) Caled, N12.6
Found N11.5
@ Benzyloxycarbonyl-glycyl-L-tyrosyl-L-phenylalan-
vl-glycine ethyl ester (Z-Gly-Tyr-Phe-Gly.OEt)<\»
ZGly-Tyr-N, (1.27g, 3.2mM)E H-Phe-Gly-OFEt
{0.91 g, 3. 2 mM) ¢} NEt, (3. 2 mM)9} DMF{20 ml) £-¢
o Asteq 0°C oA }F, B2AA FHEFod zulsta
220mDE R HEEe 23 & Q4 oA
& wHER} DMFo] 34 w39 E2-53& HA o
Axn, ZAstd A e & G4 T4 FF, 24
ofdg iste] A E <k
4% ¥ 46%. m.p142-144°C, [a]%-2.4° (CA1®E)

dlekg), TLO(H(A))Z @Y & 2E7} ¥,
(Rf. 0.46; Pauly),

CiHyNO, (604) Caled. C63.8 H6.0,N9.3
Found C63.0, H 5.8 N 8.6
Z-Gly-Tyr-Phe-Gly-OEt (4 5x 107 M), pepsin(4.0
X103 M), 2l 2 pH 2.4 2odium citrate buffer (0.04
M)2 = ncubation EFEQOm)E 20 473 §<¢35°C
o ¥4597 2 £ 4Fe TLC($-(BHZ ¥4 3
pinhydria 34 4 ¥& Rf 0. 52 (H-Phe-Gly-OEt 8] Rf)
o3 Peuly b4 4 ¥-& Rf 0.64 (Z-Gly-Tyr-OHSJRE)
4¢ AP o] B 2XEe Usih

I

® Benzyloxycarbonyl-glycyl-L-tyrosyl-L-phenylela-
nyl-glycine(Z-Gly-Tyr-Phe-Gly-OH)

Z-Gly-Tyse-N; ¢ H-Phe-Gly-OH & Ay @ 3} ol
ol =ikel] o3 fragment condensation vk, =
E 42%. m.p. 184—186°C.

TLCCE(A))2 2 2EE(RE 0.54; Pauly)® @

et
CsoHyN,0;(576) Caled. C62.5, H 5.6, N9.5

Found C 62.0, H 4.7, N 10.3
Z-Gly-Tyr-Phe-Gly-OH & 4 ¢ el st 22 =4
o2 (& pH 2.2) pepsin £ AA 2 EHE& TLC
(&o(B)E 245 A3}, pinhydrin F4 4¥-& RE
0. 48(H-Phe-Gly-OH), Pauly <34 4¥-& Rf 0.64 (Z-
Gly-Tyr-OH)q] 2z Ex gojzon] & 2XEE W

At

Ao 3 N

(1) &4 peptide 0l THE} pepsin HE

34 peptide Z-Gly-Tyr-Phe-Gly-OH ¢} Z-Gly-Tyr-
Phe-Gly-QEt & 7|4 =2 3l pH 2.2 2.4 .04 M
sodium citrate buffer), 35°C oA pepsin & 3§42
A% 2 A4EdA$e 213 2gch F ¥4 1R
pepsin ol v} & susceptibility & Z-Gly-Tyr-Phe-Gly-OEt
JF 2% 2z, 0Ee] AU} Fok 70% o1ael
23 5Ast, = 0] % peptide = 0. 04 M sodium citrate
buffer (pH 1.8—4. 004 0.7mM 744 F ¥3ten2 7
A $A(EE 0.65mM o) 8P)g HE 9 47189 % A
AebA gk, Tang®e AYF Lol 4 A3
benzyloxycarbonyl-L-glutamyl-Ltyrosine o] @& pepsin
Foeg AR Yooz, $So] T peptide
7] &40l 21& pepsin kinetics A7)
o] 4 Reluh,

@ P9 peptide s} = pepsin EH ATl Hl
AAY TLCZ peptide ¢ 2 TA4l HAsFe
o pepsin B 4ge 2-Gly-Tyr-OH 9} H-Phe-Gly-
OEt(&e H-Phe-Gly-OH)bo] H2slen2 Tyr-Phe
Aolel Ao 2HPL ¢+ vk ol pepsin o]
sensitive peptide bond @Z el L-3EE ofo] kAbo
de 24 4942 84t Baker® & Fruton
ango] past AAggeh,  katchalski® Fef o2
Z-Glo-Tye-OH & Ac-Tyr-Tyr-OH & pepsin o] &3]
peptide Ho] P& oA ¥ JA HAFo] 44
ox nz ok @A o)F ¢4 7| AL pepsin
kinetics & o] A oA Rspel AW f2Eof
A8 peptide & tEd WbE M PonB kinetics
Ao gt §4 e At
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TABLE |. Data for thehydrolysis of Z-Gly-Tyr-Phe-Gly
OH and Z-Gly-Tyr-Phe-Gly-OEt by pepsin

at 35°C.

Substrates (S,)(M) (E,) (M) Time(min) Hydrolysis(23)

Z-Gly-Tyr- 4.0x10"* 3.9%x10°® 30 26.9

Phe-Gly-OH(® 60 54.7

9 76.3

129 81.7

150 87.3

180 90.4

Z-Gly-Tyr- 4.0x10™* 4.0x10™® 3 28.6

-Phe-Gly-OEt® 60 57.3

90 75.9

120 82.8

150  88.3

180 9.4

Ac-Phe-  2.19x10" 1.41x10°* 90 58.0
Tyr-QH)

@pH 2.2 (0.04 M sodium citrate buffer)

®pH 2.4 (0.04 M sodium citrate buffer)

©8ilver et al®®., tested at pH 2.1, 25°C and 3. 4%
methanol,

0] of

hydrolysis (%)

40t

75 7z 35 13 D
oH

fig. 2. pH optima for the hydrolysis of synthetic peptides
by pepsin at 35°C. (Q.04 M sodium citrate
buffer, ([50) =4.0X107'M,
(E0) =4.0%10°*M, and 90 min)
————, Z-Gly-Tyr-Phe-Gly-OH;

» Z-GlyiTyr~Phe-Gly-OFEt

=]
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(2) &4 peptide 0l CHEt pepsin X482 £ pH
2 HEex
pHYE} & pepsin 8] 4 peptidert SEHge
figure 29} =z L.xof 2§ A& figure 3 2 7},
Z-Gly-Tyr-Phe-Gly-OEt &] &8 pHE= 2.4 24, 33
2E& 35°C Tubo| o,

eo

40

hydrolysis (%)

P S R W Nt R
Temperature (°C)

Fig. 3. Temparature optima for the hydrolysis of
syathetic peptides by pepsin (0. 04 M sodium
citrale buffer, {[5,)=4.0%107Mm,
(Es}=4.0X107'M, ond 90 min)

+——, Z-Gly-Tyr-Fhe-Gly-OH (pH 2.2);

v Z-Gly-Yyr-Phe-Gly-QE? (pH 2. 4).

ZGly-Tyr-Phe-Gly-CH ¢] #8 pH& 2.2 24, 33

& X 35°C kel o}, Fruton £(& sensitive peptide

bond B}Z o] o] 9= F2] «-COOH )7 pepsin 2

£¢ dA%TG =z Qv fral «-COO0H 7|7} sensitive

peptide bond BF2 o] o) QA @& Z-Gly-Tyr-Phe-

Gly-OH ¢ of& pepsin®] s}¢E#-go Z-Gly-Tyr-

Phe-Gly-OEt 2.} 23 gojalz glovt 29 +¥

a-COOH 712 i 2o &g AQAE 295 v},

{3) pepsin F2} Kinetics
&4 peptide of ¥ pepsin ¥ W29 kinetic

parameter = o} Ao oHA Q)
E+§==ES*wE+ PP, @
km=Cks ko) /b

k2>k“, °] ‘:ﬂ;
=
b=k @

[+
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V=R (ESY mrky (E) (80) /km+ (So} €]
Ex &4, S 74, ES& &4 /17 384, P,
# Py &= pepsin ol A B4 AJHE, 4, b, 2eE=
koot & 22t &£ AEH km & Michaelis &4, v =
Ei g 25E, (B9 (S = E49 7129 27 %
S Sl A0 A S22 e, T2 Q)
& e A% Folw AURH®, Vo} AYSE 3,
VeoVioe: d Wl ARAE ESBUAN2A A 3A 5
22 g sAd W G ukgo) g
Vmax=k¢¢f [En] (4>
o] A=t w2t (3)olM (5) Lineweaver-Burk(®?
o) Qolz|z. (5)2¥H (6) Hofstee qo Qojt,
1

1 ke 1 1
S i (Y e ®
{SB]/UZ [Sll]/ me+kn/ Vmax (6)

)% LR A& Fde2Py kg THI L.
g e (DA dew
Z-Gly-Tyr-Phe-Gly-OEt &} 34, (S.)=4.0x10"M,

(So)/y

M
Mmin’
300

log (S}
y
\\

=) =) 5 7| 3
Fig. 4. The plots of log {S) vs. time at pH 2.4 and
35°C. (substrate, Z-Gly-Tyr-Phe-Gly-OEt; ([S,)
=4, 0%107'M; (E) =4.0X107*M)

(E,)=4.0x10"*M | =, <& 5 pH 2.4 35°C &[4
W3- A 2k to] A F log(S)EF FZES AL figure 4
9 e} 13 wkgo2 velytel Litag ANV 2
q8 74 ex9 4712 At v §F T o] vE
o] &M A (Sel/v vs [Vo)& FZEF AL figure 5

% d

2.000 7
\\o
1.975% \o
X
o
1,950+
2
%)
w o
L
\O
1.925;-
o
o
Q é 6 5 2%

Time (min)

(50) (Mx104]

Fig. 5. Determinotion of Michoelis constant, Km, and
rate ¢onstant, K., For the hydrelysis of Z-Gly-T
y¢-Phe-Gly-OEr by pipsin at pH 2.4 and 35°C.
((5)=4.0x10'M, (E) =4.0x107%)

G 6el,0) FREZRH & k. } b, @S F 24
7zk B A3,

B Faf 29 relative specificity § Knowles!'D
28] = Bender o} Kézdy“®9] wroje] whe} 2,,./k, 3o
Z E 29 EA3Q} &= Ac-Phe-Tyr-OH 9] relative
reactivity ¥ 12 53 Z-Gly-Tyr-Phe-Gly-OH 2 Z-Gly-
Tyr-Phe-Gly-OEt &} w8 ¥t] Ac-Phe-Tyr-OH x.t}
% 2008 222 P4l peptide 3= pepsin o] Y3
susceptibility 7} & 712 AAsch Z.Gly-Tyr-Phe-
Gly-OH & Z-Gly-Tyr-Phe-Gly-OEt A}o]&] susceptib-
ility & A7t 23 Jovg ol Afoay =z o]
£ Ul gET

2 AR AL 4 peptide o ¥} % pepsin A-Fo
5 42 data 24 g A5} polypeptide of ]2
pepsin &) ZL& So| Y2 RFLHA 2% £ QA
|t 5 ¢4 peptide 2] pepsin of 2| § ¥-3} 7} Tyr-Phe
2% AelelA] delrdrre A& pepsin F-4o] com-
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TABLE 2. Kinetic constonts for pepsin with synlhetic peptides at 35°C,

Substrates pH SIOD  EJMD kD keasee™) keui/p(mMtosec) Ko Reac
Z-G]y-Tyr‘Phe-Gly-OH 2.2 2.2-6.5%10"* 4.0x10"* 5.82x10! 2.06 3.54 177
Z-Gly-Tyr-Phe-G!y~0Et 2.4 2,1-6.0x10™* 4.0x10"* 4.14x10™ 1.19 4.08 204
Ac-Phe-Tyr-OH® 2.0 1.16-13.6x10°* 1, 31-1. 558 16.8%x10™* 0. 0408 0.02 1
x10~
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