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Studies on Hog Small Intestinal Mucosa Peptidases

1. Some properties of soluble arylamidases
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Buffer-extract
3,000X g, 10min

Pellet : P1 Supernatant : 51

1 10,000Xg, 10min (twice)

Supernatant : 52
105,000Xg, 60min

Pellet : P2

L

Supernatant : S3

Ammonium sulfate

fractionation
(60—80%)

Gel filtration
(Sephadex G—200)

L

S3A S3B

Pellet : P3

Fig. 1. Flow Diagram for the Fraction of
Buffer-extract of Hog Small Intestinal Mu-
cosa.
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Table 1. Activities towards Len-8 -naphthylamide
in Fractions derived from the Buffer-extract
of a Hog Small Intestinal Mucosa

Fraction Activity
St1 78
P1 22
52 81
P2 19
S3 56
P3 44

The separation of the fractions is illust-
rated in Fig.l. Table I indicates the dist-
ribution of percent activity for Leu- -na-
phthylamide between pellet and supernatant
after each centrifugation.
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Fig.2. Gel Filtation of Arylamidases of Frac-
tion S3 on Sehadex G—200.

A column of Sephadex G—200 (2X50cm) was -~

equilibrated with 1,15M phosphate buffer

(pH7.0). Elution was performed with the

same buffer at a flow rate of 14mlhr.
...... protein, —o-—arylamidase activity.

Protein (mg,/ml

BFICH N E RO AT, HESIA S L UHES3

B&lLko HEISSAZ ST »0HBAER(Void Volume)
I LA S 3B OB B 113mTh b, HESIB
DAFEIE Andrews D FE L D RO AHER, H13F&
fere S 7 (Fig.5)o

Hemoglobin
120
E
Q) -
g
R=
54 Catalase
I
8
|
= L
Urease
801
i { L { | | |
05 1 2 3 4 5
) X10°
Molecular weight
Fig.3. Molecular Weight Estimation of Fraction

S3B by the Gel Filtration on Sephadex G-—
200.

The enzyme and the standard protein solu-
tions were applied to the column (2X50cm)

equilibrated with 1/15M phosphate buffer,

pH7.0.
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Table II. Substrate Specificity of Arylamidase Fractions
P Relative activity (%)
Substrate y 2
S3A S3B P3

Leu- p -nitroanilide 100 100 100
Ala- p -nitroanilide 107 44 98
Glu- p -nitroanilide 2 i 7
Lys- p -nitroanilide 32 101 43
Leu- g -naphthylamide 115 127 112

. . —4 . . D
The final substrate concentration was 1X10 M. The assay conditions were described in “"Ex-

perimental method 2-(D)."
lide taken as 100.

Relative activity was calculated with activity against Leu- P -nitroani-
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Fig.4. Effect of pH on the Activity of Arylami-

dase.

Enzymatic activities were determined with Leu-

p -nitroanilide as a substrate. Buffers used were

acetate buffer (pH4.0-5.0), phoshate buffer (pH

6.0—7.0) and veronal buffer (pH8.0—8.5).

KICEREBRICH LT3 pHORE L Fig 4 IR L.
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100 -

Relative activity (%)
2
T
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Temperature (*C)
Fig.5. Effect of Temperature on the Activity
of Arylamidase.
Enzymatic activities were determined with
Len- p -nitroanilide as a substrate.
O S3A, @ - S3B, -O-- P3
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Table . Effect of Various Reagents on the Activity of Arylamidase Fractions
Remaining activity (%)
Reagents
S3A S 3B P3
None (control) 100 100 100
Ethylendiaminetetraacetate (EDTA) 64 20 80
o —Phenanthroline 52 65 53
» —Chloromercuribezoate (PCMB) 84 23 78
2 — Mercaptoethanol 105 167 104
Diisopropylfluorophosphate (DFP) 91 88 96

. . . . . —4
Mixtures of arylamidase fractions and indicated reagents at concentrations of 1X10 M (pH7.0)

were preincubated for 10 min at room temperature. After incubation, each activity for Leu-p-

nitroanilide (1 XlOﬂM) was assayed by spectrophotometric method, and compared with a control.
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Table V. Effect of Various Metal Ions on the Activity of Arylamidase Fractions

Relative activity ()

Metal Ions S3A S3B P3
Leu~p-NA Lys—p—-NA Leu~p-NA Lys~p~NA Leu-p-NA Lys—p-NA
None 100 100 100 100 100 100
CoCl, 95 102 107 104 58 53
ZnSO, 101 108 104 82 102 101
MgSO 107 111 106 115 81 67
MnCl, 101 110 106 106 81 67
HeCl, 23 32 10 29 8 6

Mixtures of arylamidase fractions and indicated metal ions at concentrations of 1X10 *M (pH

7.0) were preincubated for 10 min at room temperature.

After incubation, each activity for Leu

-p-nitroanilide (1 ><10_4M) and Lys— p -nitroanilide (1 ><10"4M) was assayed by spectrophotometric

method, and compared with a control.
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Summary

Two fractions ( S3A, S3B) of arylamidase were separated from the soluble fraction of buffer—
extract of a hog small intestinal mucosa by ammonium sulfate fractionation and gel filtration on Sehadex
G-200.

Fraction S3A was taken as the void volume of the column of Sehadex G - 200, and hydrolyzed
both Leu-p- nitroanilide and Ala—p—-nitroanilida. This arylamidase was not activated by various metal
jons and 2-mercaptoethanol.

Fraction S3B was taken about [10ml-~115ml of the Sephadex G -200 column. Accordingly, the
molecular weight of this enzyme was estimated to be about 130,000. This enzyme hydrolyzed both
Leu - p -nitroanilide and Lys -p -nitroanilide and was strongly inhibited by EDTA and PCMB, however

the remarkable activation of this enzyme was found by the addition of 2-mercaptoethanol.
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