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(R Lo CORBRTS /~7F #— €1 (H-Lys -4 - and II on a column of Sephadex G—100.
NAKBRESSE ) 231 U ICEH L, DWT T 3 /=75 Enzyme solutionﬂ fractionated chromatography on
) o ] a colum of DEAE-—cellulose was placed on the
£— %1 ( H-Leu -f-NA KFE:E) B H Lz, top of a column (2.0x100cm) of Sephadex G—100

which had been equilibrated with 0.01M phosphate
buffer, pH7.0, containing 0.15M NaCl. Enzyme was
eluted with the same buffer. The flow rate was
19 ml per hr and fractions of 2.5 ml were collec-
ted. ---X--, concentration of protein; —<—, H-—
Leu— f#—NA splitting activity ; —® —, H—Lys—fj
—NA splitting activity.

Table 1. Purification of the Aminopeptidase I and II from Agrocybe tiberosa

Aminopeptidase 1 Aminopeptidase 1I
Fraction Tot'a]‘ ToFa.l SDE‘:Cl.‘fIC Recovery Tota? 1 o?a'l Spe:'uﬁc Recovery

protein activity activity protein activity activity

(mg) (units)  (unit/mg) (%) (mg) (units) (unit/mg) @)
Crude enzyme 00 2
solution 299 76 0.3 100 6.3 .0 100
DEAE—Cellulose 012
chromatography 49 70 1.4 92 5.8 L1 92
(NH ),S0, 34 1 45 3.0 0.16 47
fractionation 18 9 ’ ’
Sephadex G—100 . 23 28 L 0.36 3
chromatography 45 17 ) ) = ’ 2
Sephadex G —100 1.7 8 13.4 11 12 0.7 0.63 11
chromatography

One unit of the aminopeptidase activity was defined as the amount of enzyme that
the solution hydrolysate from substrate corresponding to one gmole of A—naphthylamine
per min per ml of enzyme solution. Specific activity was experssed in units per mg of
protein of the enzyme solution.
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Fig.2. Electrophoresis of the purified aminopepti-

dase I on acrylamide gel.

Electrophoretic pattern was obtained by the
method Davis (24) using 7.5 percent acrylamide
gel at pH8.6. 136 pg of the enzyme was applied
on the top of the gel. —0—, H—Leu—F—NA
splitting activity.
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Fig.3. [Isoelectic focusing patterns of the purified
aminopeptibase 1.

Isoelectic focusing patterns were obtained by
the method of Vesterberg and Svenseen (25),
using the pH range from 3 to 10. 680 xg of the

enzyme was applied and electrophoresis was carri-
.pH;—-0—,

ed out at 300 V for 18 hr. - H—-

Leu— 8 —NA splittig activity.
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Fig.4. Electrophoresis of the purified aminopepti-
dase II on acrvlamild gel.

The conditions of run were the same as those
illustrated in Fig.2. 80 ug of the enzyme was
applied on the top of the gel. —O—, H—Lys—
A —NA splitting activity.
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Fig.5. Estimation of molecular wight of the

purified aminopeptidase I and II with
Sephadex G —100 gel filtration.

The column (0.9X45em) of Sephadex G—100
was equilibrated with 0.1 M phosphate buffer,
pH 7.0, containing 0.15 M NaCi. A serum
albumin : B. ovalbumin: C, cyvtochrome ¢
(horse).
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Fig.6. Effect of pH on the activity of the puri-

fied aminopeptidase I and II.

The reaction mixture contained 40 pl of the
enzyme solution (1.7 #g for APase I and 6.0 g
for APase II), 40 ml of substrate solution and
160 #1 of buffer solution at various pH's.
Buffers used were 0.1 M acetate buffer for pH
4.5 to 6.0,0.1 M phosphate buffer for pH 6.0
to 8.0, and 0.1 M Tris—HCI buffer for pH 7.5

to 9.0 —0—, H—Leu— #—NA splitting activi-
ty, ~-®--, H—Lys— #—NA sgplitting activity.
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Fig.7. Effect of temperature on the activity of

the purified aminopeptidase I and II.

The reaction mixture contained 40 ul of en-
zyme solution (1.7 ug for APase I and 6.0 ug
for APase II), 40 pl of substrate solution and
160 i1 of 0.1 M phosphate buffer, pH 7.0. The
assay solution was incubated at various tem-
peratures for 10 min. — 00—, H—Leu— §—NA
splitting activity ; - @ -
ing activity.
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Fig.8. pH stability of the purified aminopepti-

dase I and II.

The enzyme was preincubated with the buffer
at the indicated pH's for 20 hr at 4°C, in a
total volume of 1.0 ml. The enzymes were used
42 pg for APase 1 and 150 ug for APase II.
H—Leu— #—NA sgplitting activity ; -~ ® -
H-—-Lys—# —NA splitting activity.
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Fig.9. Thermal stability of the purified amino-

peptidase I and II.

The enzymes were heated as indicated tem-
perature for 10 min in 40 £l of 0.1M phosphate
buffer, pH 7.0, and the immediately cooled at
0°C. The enzymes were 1.7 ug for APase 1
and 6.0 #ug for APase II. —O0—, H—~Leu—4@ —
NA splitting - ®--, H—Lys—# —NA splitting
activity.



KA PR - RE - B 878 Agrocybe tuberose

T/ RTFE—ELDNT

ok TI/NTFF— €N BEOLER & K«
KiEL, 50CT2 2 %0BRFEREEEZRL, 70CT
FTEAWHE Lo

8. BEELBIA O

BKEEBEA A (107°M) OT3 /_TF£#—%] %
JULKH JET 8+t h ThOFET pHT0,37 C
KECTRELE 2 RIGR Lk, T /T FA—X1
GAg TTHERZ Y, T3 /) _"FTFxr—¥L@ZaT <
BHE 22, DWTCH w LUFST THERZY
7co

. FEHEOLE

Table II. Effect of Metal Ions on the
Activity of the Purified

Aminopeptidase I and II.

Residual activity
Metal ions

APase 1 APase II
none 100 100
MeCl, 112 62
CaCl, 85 93
MnCl, 119 98
FeC12 85 46
FeCl, 109 114
CoCl, 95 87
NiCl, 72 78
CuCly 71 27
ZnCl, 37 8
AgNO, 44 —
CoCl, 96 97

The enzymes (1.7 g for APase I and 6.0
ung for APase II) were treated with indicated
metal ions at concentrations of 1X10 “M(pH
7.0) for 10 min at room temperature, in a
total volume of 40 ul.

*1TPCK, N-—Tosyl— L—phenylalanine chloro-
methylketone ; ¥2SDS, Sodium dodecylsul-

fate ; ¥*3PMSF, phenylmethylsulfonylfluoride
D
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s {HEI ko 73 /75 £— ¥ T 0—phenan-
throline , TPCK, PMSF” *% r1x SDS €k - T8 ¢
BEEX h,

Table . Effect of Various Chemicals
on the Activity of the Puri-
fied Aminopeptidase I and
I

Residual activity

Chemicals
APase 1 APase II

none 100 100
Monoiodoacetic acid 74 69
N —Ethylmaleimide(NEM) 100 96
L—Cysteine 107 100
Dithiothreitol(DTT) 100 100
Ethylene diamine 86 67
tetraacetate(EDTA)
0 ~Phenanthroline 84 0
N — T osyl—L~phenylanine
chloromethylketone 19 17
(TPCK)
N —Tosyl— L—lysine 100 94
chloromethylketone
(TLCK)
Phenylmetylsulfonyl- 87 0
fluoride(PMSF)
Sodium dodecyl sulfate 7 14
(SDS)

The enzymes (1.7 ug for APase I and 6.0 ug
for APase II) were treated with the indicated
chemicals at cancentrations of 1><10~3M (pH7.0)
for 10 min at room temperature, in a total
volume of 40 us. .
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TH-Met—f-NA%#KEL, H-Ala-f-NA% b3
K& L7, H-Val-f-NA, H-Gly-#-NA, H-
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ELABE, T/ 7 F L4~ 20T LEES
s A5ELT3I /_RTF £ —x 1513 4unit /g of
protein KXt L, 73 /75 £—% 151037 unitmg

of protein T, ¥ 27 DBEFEMT D - %o
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Table V. Action of the Purified
Aminopeptidase 1 and
II on Various Synthe-
tic Peptides
Substrate Relative activity‘
APase 1 APase 1I
H~Phe—-8 -NA 198 54
H-Leu~g -NA 100 59
H-Val - -NA 0 13
H-Ala-pg -NA 6 100
H-Gly-8-NA 0 22
H-Met —4F -NA 83 128
H-Lys—8-NA 0 100
H-Arg-8 -NA 0 152
Bz—-Arg-f -NA 0 0
H-Leu-Gly -OH 3 —
H-Leu-Gly-Gly-OH 20 —

Enzymes were used 1.7 pg for APase I
and 6.0 g for APase II. Concentration
of substrate was 1X10 °M in the digestion
mixtures.
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Summary

L. Aminopeptidase I and I [ EC 3.4.1 group] were isolated from the homogenate of Agrocybe tuberosa
by the chromatography on a column of DEAE—cellulose and gel filtration on Sephadex G-100 . The
purified aminopeptidase I was homogeneous by disc electrophoresis and purified about 45 fold.

The purified aminopeptidase II was nearly homogeneous by disc electrophoresis and purified about 32 fold.
2. The purified aminopeptidase 1 had optimum activity at pH 7.0 on 37 ‘C and exhibited a high
activity against H-Phe-p-NA and H-Leu-p-NA. The molecular weight and isoelectric point of
the enzyme were estimated to be about 58,000 and pH 4.7, respectively

3. The purified aminopeptidase II had optimum activity at pH 7.0 on 37 ‘C  and exhibited a high
activity against H-Arg-3-NA, H-Lys—-8-NA, H-Met-8-NA, and H-Ala-g-NA. The molecular

weight of the enzyme was estimated to be about 72,000.
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