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Studies on the Characterization of Carboxyl
Proteinase in Poria cocos
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Department of Chemistry, Dongguk University, Seoul 100, Korea

Abstract: The properties of carboxyl proteinase which was contained in Poria cocos (Schw.) Wolf
were investigated by means of the purification with 0.65 ammonium sulfate saturation, DEAE-
cellulose and Sephadex G-75 gel filtration. This enzyme was found to hydrolyze only peptide
bond between glutamyl-L-tyrosine of carbobenzoxy-L-glutamyl-L-tyrosine among the synthetic
substrates of carbobenzoxy-L-glutamyl-L-tyrosine, hippuryl-L-phenylalanine and hippuryl-L-arginine.
This enzyme was inhibited by Zn*?, Fe™, Ca*?, CN-, P,O;™* ions, but stimulated by Hg*™
ion. Also, this enzyme was inhibited by organic compounds such as L-lysine, L-phenylalanine,
hippuryl-L-phenylalanine, diazoacetyl-DL-norleucine methyl ester (DAN) and 1, 2-epoxy-3-(P-ni-
trophenoxy)propane(EPNP). In particular, the activity was inhibited by L-lysine till 20 minutes
of preincubation time rapidly, and by DAN in the presence of Cu'? ion more rapidly after 30
minutes than DAN in the absence of Cu*? ion. L-Lysine was found to be a competitive inhibitor
and its K; value was determined to be 0.12 mmole by Dixon plot.

Keywords: Porica cocos, Carboxyl proteinase, K; value, Dixon plot.
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Fig. 1. Final fractionation of carboxyl proteinase
(Fraction 1) by Sephadex G-75 column
chromatography. The enzyme solution was
eluted on a Sephadex G-75 column chro-
matography (2.0Xx80 cm), equilibrated with
0.01 M Mcllvaine buffer (pH 4.0).

e—e—o : Absorbance at 280 nm.
o-~o--o ; Carboxyl proteinase activity.

> ) ™ =)
T T T

Absorbance at 620nm

~N
14

=) Pattern (+)

Fig. 2. Disc-:PAGE pattern of carboxyl proteinase
purified with Sephadex G-75 column
chromatography.

S: The pattern of disc-PAGE of carboxyl

proteinase.

A% Jus7] 913k, H-Phe 2 H-Argsh mAo}o vt
AL Folazrteaeslg AL Fig. 49 2+

o] ik H-Phe 9@ H-Arg 7| Ao st & 7153
#H A7A ZEE 29x, CBZ-Glu-Tyrd] ¥ 454
Pi9] Rf 2£(0.57)3 EF ofv] =4 Tyrel Rf 2£(0.59)

5.54

Intensity

Retention time

Fig. 3. HPLC chromatogram of purified carboxyl
proteinase.
Column : protein column [ -125
Mobile phase : 0.05 M phosphate buffer
(pH 6.8)
Flow rate : 2 ml/min
Intensity : 0.1
Chart speed : 1 ¢m/min
Wavelength : 280 nm

Rf=0.66
: Rf=0.59
Rf=0.57
Rf=0.33 Rf=0.33 Rf®0-34
e o o e o o o o o o
Pr P2 Ps St Sz Ss Tyr Phe Arg E

Fig. 4. Paper chromatogram of hydrolyzed products
in reaction mixture of the three substrates
and carboxyl proteinase.

P1 : Hydrolyzed product in reaction mixture
of CBZ-Glu-Tyr and E.

P, : Hydrolyzed product in reaction mixture
of H-Phe and E.

P; : Hydrolyzed product in reaction mixture
of H-Arg and E.

S; : CBZ-Glu-Tyr, S;: H-Phe, Ss: H-Arg.

Solvent:n-BuOH:Pyridine : H,O(1:1:1 v/v).

Coloring reagent : 3% ninhydrin in methyl-

cellosolve.
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SH02 ¥ 0120 2§ 5o HYE M

FElE R Foled % as FHE wFE
Table I 2 19 zr},

ol 4% Zn*?, Fe*?, Ca*?, Cu™? @ CN-Y, P,Or¢
Sol fstel ma B4l dAHg s, 53 Ca®,
Cu®, CN7' o2& 2 F27t 7% =}, a9
#4¢ aA AdA¢e ngch 23 Hgoee i
&9 24¢ FAA4%

Table 1. Effects of various metal ions on carboxyl
proteinase activity.

Ton Conc.(mM)

Rel. activity(%)

None 100
Zn?* 0.1 88
1.0 57

Fe?* 0.1 83
1.0 49

Ca’t 0.1 53
1.0 37

Co?* 0.1 83
1.0 78

Cu?* 0.1 46
1.0 36

Ni%+ 0.1 71
1.0 43

Mg?+ 0.1 78
1.0 37

»Hg?* 0.1 162
1.0 166

Table II. Effects of various anions on carboxyl
proteinase activity.

Ion Conc. (mM) Rel. activity(%)
None 100
CN- 0.1 60

1.0 43
PO~ 1.0 43
HPOg2- 1.0 82
S04~ 1.0 96
SO~ 1.0 83

RSEE0N A5t HYx HE

L-Lys, L-Phe 59 %7385 9% FH= H3
¥ Table M= 7},

Table MefA L-Lys, L-Phe, DAN © EPNP &2
EF o] a4 ¥A4E dAsg e, &3 Llyse ¥
E F7te) #et dAEAE F4%E 29

A2t wat OE ARAN 25 BAE WS

o] gaol 4AAZ L-Lys, L-Phe % HPhed %7
7hate], geAE] AZwsle BE o] aad FY=E
o W& oA LA Fig. 5, 6 € 7% 2z, /&%
%% ¥ 23 A= Fig. 83 2.

o] &4 E carboxypeptidase Be AdA A=z <€A
L-Lys(Wolf et al., 1962)3} carboxypeptidase A9 <
AA 2 43 9l L-Phe(Bergmeyer, 1974)¢] ]38l
EF A E wch

Table IIL. Effects of various organic compounds on
carboxyl proteinase activity.

Compound Conc. (mM) Rel. activity(%)
None 100
Lys 0.1 83

1.0 57
Phe 0.1 74

1.0 68
H-Phe 1.0 82
2-ME 1.0 94
PPA 1.0 47
DAN 0.1 65
DAN-Cu?+ 0.1 60
EPNP 0.1 20
H-Arg 0.1 85
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Fig. 5. Effect of carboxyl proteinase activity with
hippuryl-L-phenylalanine depending on time.
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Fig. 6. Effect of carboxyl proteinase activity with
L-phenylalanine depending on time.
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Fig. 7. Effect of carboxyl proteinase activity with
L-lysine depending on time.
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Fig. 8. Comparison of inhibtion on carboxyl | pro-
teinase activity by various reagents.
. ¢ : L-Phenylalanine (1 mM)
o~ - - -0 ! Hippuryl-L-phenylalanine (1 mM)
x———x ! L-Lysine (1 mM)

Fig. 84 ¢} zre] L-Lys(1 mM)& §2(37°C)4 4
A7 2087AA Zae BHL 2A FaAgz, 2 9
8 AZAAE 2 A%e 2o, L-Phe(l mM)

o WeA = 08AAE AAF Fadst 2 o) 4
ALAAE A% ZFaFE 299 =8 L-Phed

hippuric acid7} 2 ¥% H-Phe(l mM)d) 3l = 40
EAAE A4S st 408 ol ddA= 7338
#E 29+t
Az et S DAN Z DAN-Cu'2of of st
E$dx st

pepsin®] A A 2 ¢33 DAN(Rajagopalan,:1966)
2 Cu™ FZ3el A DANel 98 §2(37°C)x ¢
A WSkl ®E 54 AT Wi Fig 99
Zt.

o] &4 DAN(0.1 mmole) & DAN-Cu™2(0.1 -
0.08 mmoled] )& 30744 AY 27L& Agow Fa
9 FHEE FaNgor), 308 oIEHE Cut2 I
E3el A2 DANL Cu*?o] 91-& we] DANe] u)3}
o ZEBAYES H& o 399 YA %L pa 3
el

K.zt

AAAZ L-Lysd mM)g A143te] 253 &
W3¢ Dixon® (1953)] whe} =43} Z
Fig. 102+ 2},

L-Lysg o] &ad w3le] A JH24S dn
AL Bngen, o 9 Kizke 0.12 mmoleo] 9
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Fig. 9. Comparison of inhibition on carboxyl pro-
teinase activity by DAN and DAN-Cu?*.
. e : DAN (0.1 mM)
o- - -0 : DAN-Cu?* (0.1 :0.08 mmole ratio)
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Fig. 10. Dixon plot for the inhibition of the carboxyl
proteinase activity by L-lysine.
Substrate : Carbobenzoxy-L-glutamyl-L-
tyrosine

2 B
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