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Studies on Hog Small Intestinal Mucosa Peptidases

II. Purification and some properties of soluble arylamidase

YosHII HASEGAWA, OSAMU KODAMA and TADAMI AKATSUKA
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Table I. Purification of Arylamidase from the Soluble Fraction of Hog Small Intestinal Mucosa
. Total protein Total activity Specific activity
Fraction . . Recovery
(mg) (units) (unit/mg)

105,000 x g, supernatant 967.5 11.220 0.0115 100
fraction

(NH,),SO, fraction(60~80%) 185.8 6.732 0.0362 60
Sephadex G-200 66.6 7.028 0.1055 63
chromatography

DEAE-cellulose 0.8 1163 1436 10
chromatography
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Fig. 1.

DEAE — Cellulose Column Chromatography of Arylamidase.

The fraction from the Sephadex G—200 column was applied to a DEAE—cellulose column

(1.7x30cm) equilibrated with 1/15 M phosphate buffer (pH 7.0).

The column was washed

with the same buffer and developed in a linear gradient formed from 400 ml of the same
buffer in the mixer, and 400 ml of the same buffer containing 0.5 M NaCl in the reser-

voir.

The flow rate was 32 ml per hour and fractions of 9.8 ml were collected. Enzyme

activity was for Leu-p —nitroanilide (1x107*M) was assayed by spectrophotometric method.
—CO— enzyme activity ; —@— protein concentration
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Fig. 2. Acrylamide Gel Electrophoresis of the Fi-
nal Preparation and Measurement of activi-
ty in Eluates from Gel Segments.

Tube number 23 from the DEAE-cellulose
was concentrated with the Minicon (B 15)
and then the sample was applied on the
top of the gel. Electrophoresis was con-
ducted at 2 mA per tube for 1.5hr. En-
zyme activity for Leu-p-nitroanilide ( 1X

107%M) was assayed by spectrophotometric
method in the presence of 2-mercaptoetha-
nol (1x1073M).
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Table II. Effect of Several Metal lons on the
Activity of Arylamidase

Relative activity

Metal Ions (%)
None 100
CoCl, 166
ZnCl, 0
MgCl, 95
MnCl, 100
CdCl, 0
KCI 106
CaCl, 102

Mixtures of the arylamidase and indicated
metal ions at concentration of 1x10 *M (pH
7.0) were preincubated for 10 min at room tem-
perature. After incubation, each activity for
Leu-p-nitroanilide (1x 10 "M) was assayed by
spectrophotometric method in the presence of
2- mercaptoethanol (1 X 10'3M) and compared

with a control.

Table I. Effect of Several Reagents on the
Activity of Arylamidase

Remaining activity

R t

eagents (%)
None (control) 100
Ethylene diamine 5
tetraacetate (EDTA)
o0 - Phenanthroline 31
Phenylmethane sulfonyl 100
fluoride (PMSF)
Carbaryl (Sevin) 90
N-Tosy! -v-phenylalanine
chloromethyl ketone (TPCK)
N-Tosyl -L-lysine
chloromethyl ketone (TLCK)
Sodium dodecy! sulfate (SDS) 0

Mixtures of the arylamidase and indicated rea-
gents at concentration of 1x10™*M (pHT7.0) were
preincubated for 10 min at room temperature.
After incubation, each activity for Leu-p-nitro-
anilide (1x10™*M) was assayed by spectrophoto-
metric method in the presence of 2-mercaptoe -
thanol (1x10°M) and compared with a control.

— 64—



BHI - RE - 5RE  BNBHED ~7F 57— LicBg 205 GE2 8D

160 |
S 140 b
>
&
5 120 -
3
<
2 100 o
>
a
> 80 |
60 |
40

L I 1 i
—

none —5 —4 -3
log (CoClg) : M

Fig. 3. Stimulation of the Arylamidase by Co’l
Mixtures of the arylamidase and varying
amounts of CoCl, were preincubated
for 10 min at room temperature.

After incubation, each activity for

Leu-p -nitroanilide( 1 x 10”“M) was assay-
ed by spectrophotometric method in
the presence of 2 —mercaptoethanol (1
x107°M).
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Fig. 4. Stimulation of the Arylamidase by SH

Compounds.

Mixtures of the arylamidase and varying
amounts of SH compounds were pre-
incubated for 10 min at room tempe-
rature. After incubation, each activi-
ty for Leu-p-nitroanilide (1 x 10™* M)
was assayed by spectrophotometric
method.

—QO— cysteine; -O---  glutathione;
—{— 2- mercaptoethanol
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Table IV. Action of the Arylamidase on Various

Table V. Action of the Arylamidase on Several

Amino Acid- p-nitroanilides Peptides
Substrate Relative( ;c)tivity Peptide OD (at 575nm)
Leu-Gly 0.150
Leu-p-nitroanilide 100 Ala-Gly 0.065
Ala-p-nitroanilide 75 Leu-Gly-Gly 0.470
Arg-p-nitroanilide 53
Lys-p-nitroanilide 139 The final substrate concentration was 2x 10 *
Glu-p-nitroanilide 0 M. Enzyme activity was assayed by ninhy-
Asp- p-nitroanilide 0 drin method in the presence of 2-mercaptoeth-
Gly-Pro-Leu-p -nitroanilide 0 anol (1x107°M).
0

Benzoyl -arg- p-nitroanilide

The final substrate concentration was 1 X
107M. Enzyme  activity was assayed by
spectrophotometric method in the presence of
2 -mercaptoethanol (1x10°M). Relative activi-
ty was calculated with activity against Leu-
p-nitroanilide taken as 100.
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Summary

1. From the buffer-extract of hog small intestinal mucosa, a soluble arylamidase was purified
by ammonium sulfate precipitation, gel filtration on Sephadex G-200 and column chromatography
on DEAE-cellulose. The final preparation was nearly homogeneous in polyacrylamide gel disc
electrophoresis at pH8.3 and was purified about 125-fold.

2. This arylamidase activity depended on the presence of SH cdmpounds. The maximum activity
was observed at a concentration of 1X10°M cysteine or glutathione, and at a concentration of
1X102M the thiols, the activity was reduced remarkably. On the other hand, in the presence of
1X1072M 2-mercaptoethanol, no decrease of the activity was observed.

3. The arylamidase was activated about 1.5-fold by 1X107*M Co?*, but no metal ion, other than
Co?*, activated the enzyme activity.



