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Summary

An electrophoretic separation and a quantitative staining method for leucine aminopeptidase,

arylamidase and cystyl aminopeptidase were described.

L-Leucinamide was used as a substrate for the

aminopeptidases electrophoretically separated, and the liberated vr-leucine was oxidized by leucine

dehydrogenase and NAD+,
hydrogen acceptor.

The activity bands were visualized by tetrazolium salt (MTT) as a final

Arylamidase and cystyl aminopeptidase were stained in the area of pre a;- and between a; and

a,-globulin position, respectively.
B-globulin.

with satisfactory accuracy and reproducibility.

The leucine aminopeptidase was samely stained in the area of pre
Employing this method, it was possible to determine the activity of each aminopeptidase

Furthermore, this method would be useful to the analysis of enzymological properties of amino-
peptidases because of its availability to other peptides, such as wL-leucylglycine and v-leucyl-v-leucine,

as substrate.

Key words : leucine aminopeptidase, arylamidase, cystyl aminopeptidase, vr-leucinamide, leucine

dehydrogenase.
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sol], EC 3.4.11.1 [JF LAP 288" DHIEAFIERIC

L. Lal, thbo FEx LAP Zi Tzl
arylamidase (aminopeptidase [microsomal], EC 3.4.
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LAP X0 AA Ze vfFX b, CAP iZe rARR X
DEHREELIb OB AV, B8 X Niinobe and
Fujii'® o Licasey, #Eiko 20% (w/v) wE¥
FA4 FEERL, 7 ra2 54 VAHE, RO X5 EE
S8, BESHE, L0 DEAE-wlr—RAATFHsR
< 7T 7 4 —DBRBC T T le. BEEOBEREMT
—80°C IT CHMERAE L.

Leu DH ¥ Bacillus sphaericus (IFO 3525) X v
BRE UL 0BG, BRI Soda 519 DRI
BT, FELERELCE, BRIV Y 20, T e
I VILE, BRESE, BEO DEAE- &7 rr—2h 5
AIRT LI FT 4 —DBBCTT ol BB Y
LAEIHBEE 125 mv 1 THT T REEE OBERIE
X 40% (w/w) v a BERIVABRER L TRELL. &
DEFREH U cBERERO LERL 15.6 U/mg Tho
fo.
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Aminopeptidase 3 LA #ZE L Li-#IL 5P DFkE
&, L-leucine-p-nitroanilide % #E & L% Szasz H® D
TR CTHE L. REX, By L hv—1 -
LAP (NSRS, ##ic=v s <4 b L— +-LAP (b
FAELER) AFe.
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B 2.5mu (CCHIE Lic. AR 100 mu RIS
(pH 10.6) % H\ .

» Chb@ﬁ%ﬁ%ﬁbi LKB 2086 =Tl L. JHiE
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ZEBL T k. 1 vVFa~—>3a VIX3TC, 6047 &
L, &YX - BEOEHEC Tk, KIBKTHOERE -
Bifuk 1 % BRI TfTo7z. LA, PMS, R IO
MTT ik 7 ~#8%, ¥i, NAD i34+ ) = v & VEE
BITEGRSEE B .

v-leucyl-L-alanine, vL-leucylglycine, L-leucyl-L-leucine
3 L O L-leucine-p-nitroanilide (W Fh v 7<) BE
B LmElRad R0 R Tio .

v-leucine-B-naphthylamide (v 7<) 2EBHL LY
7 VIR & 5 AA 3 X 0N CAP OfEM:LET, ERo
FERC L BEEBREDAVFa <~V a VETH, 1
% EFFRTAYRWC SR L7 0.05% (w/v) fast garnet GBC
salt (7<) TTiTotz. ZEBEE T Ilmu & L, 100
my BEEAEER (pH 7.4) WM L.
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O HEBES I OEER : AEIMIL LY OBEE
BEmE e TRWAZ L L, FECE U &fRE
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L, EE¥%T S0mu b A-EMEEE (pH 8.0,
10 mum MgCly i) i,

® PMS 3 X0 MTT 5 : #5545 o LDH 7 4
VAL ADRELELETH S PMS 0.05 mu 35 10t MTT
0.4mm ZEEEL, FTOXEHND3FEET THRLLAE
P DBAREHE Lic. FORER, ¥BCRAMNMET
Licds, 1{SENL3ERTR AR EZRNRBDLA
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Fig. 1. Effect of Leu DH concentration on
activity staining.

Two pl of partially purified AA was applied on
Cellogel membrane within the length of 1 cm and
activity staining was carried out. Leu DH was
added as following.

a: 1U/strip, b: 3U/strip, c: 6U/strip, d:9U/
strip.

Table 1. Relationship between Leu DH activity
and precision of integral value of ab-
sorbance at 570 nm.

Activity (IU/1) 10 20 60 120 180

| X(x10D| 8 23 79 164 231
1U/Strip
1CV % 27 20 10 4 9
X(x10%)| 35 86 220 357 425
. 3U/Strip | .
CcvV (B 14 5 4 6 5
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TR DFEEAE D BIER Lo B % Fig. LIT/RLic.
r FA AR L 0% | Bf7d Leu DH %% L7cH;
&, HEHME 1201U0/1 Ok E CEEERRD bivjont
Y RN DK L, Leu DH % 3 Bfiric #in L7z
BE, EEx 60IU/1 FCifET L 12010/1 T3
15% DERED b ORALLFED bhieh’, PEMEITEL
{ERLI. ¥/, 3Hfizx#iz % Leu DH OFML
Gua b D ERICH F D BRERIS b otz SEEC
O\vT% Leu DH %iNE & OBIRA#E L Table 1 1@
WEEEZR L. Leu DH 3 Bfr o 4 TIXRIEEOREE
AERL, FEL LS LT 5EMN 201U/ L EThh
Xi2iE CV 5 0BEHMEC TREFRETH . ZThb
DFERH L Leu DH OFRMMER e ¥ UE | UL O
3EfLL L.

® AKoBAME : koL T 601U/ OR
RE CEGESMEE IR &, ERUAO MmE I
7ekd AA L LAP 0 2 5EOHEEN SIS hb
L, bIEHD AA r CAP XA SEIhEAL
SEIMY ) OEMAFRINB L 2EEL, Aon
FEIBERE 120IU/1 wox 2p 2L, zhiil
CEWRICIS CCHERTA & & L.

U EDHERY S, REOFE L LU T AL Ta-
ble 2 » X5 FELL.

2. BXUWENT X % aminopeptidase D43Ef

BRKENC CTHRE LB, LERELFCTRAELL
aminopeptidase D4 € /5 4% Fig. 2 iZm L. 3B
7 REEL Liz# aminopeptidase D ZENE A EASE L
BT 5L, LAP (X pre-f 57, AA X pre-a, 578, €

Table 2. Reagents and condition for staining.

1. Reagents :

Volume/Strip | Final concn.
LA 11. 7 mg/ml 0.5 ml 23.4 mm
Leu DH 30.0 U/ml 0.1 ml 20001U0/1
NAD+  16.0 mg/ml 0.1 ml 1.5 mm
MTT 1. 0 mg/ml 0. 25 ml 0.4 mn
PMS 0.15 mg/l 0.15ml 0. 05 mu
Tris-HCl buffer* 0.4 ml 80.0 mm
MgCl,* — 10.0 mm

*:80mu Tris-HCl buffer (pH 8.0) containing
10 mm MgCl;. All reagents were dissolved in
the same buffer.

2. Sample size : 120IU/Ix 2 pl/cm.
3. Incubation : 37°C, 60 min.
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Fig. 2. Zymograms of aminopeptidases stained

by the proposed method.

1 : protein staining, 2: LAP, 3:AA, 4:CAP,
5 :serum of a patient with hepatitis, 6 : serum
of a patient with obstructve liver disorder, 7:
serum obtained from a pregnant woman.

LAP and AA were partially purified from human
liver, and CAP was from human placenta as des-
cribed in the text. AA was stained in the area
of pre a;-globulin (A) and CAP was between a;
and a,-globulin position (B). LAP was samely
stained in the area of pre B-globulin (C).

LT CAP % a; & ap FERIC A IR, 7 b
A MY = TCERZNRDOGFIERNRFRETH T, Th
5O A4S U7 aminopeptidase (Z5 I3 A FFRTE M
EAEEMERTLABCOE - i Sh, FFREETIE
LAP 73, PASMIFEEOBHMETIE AA DR, LT
IFiR I Clx CAP MEEfEM L LTEALTWAE
ENREI NI,

3. IEFEEORRE

BLUKE D DEERAL IOF VY b A ) —ETO
LT OMEEAY B L TAEDOIEME X L, Table 3 1
ZOFER AT Ui RENIIBA R R U7 ih i BE 41D LA-
P, AA K10 CAP % 23 SEFMLTHV=. RE
AT BEN: 1291071 © 5% AA 721U/1, LAP 57
1U/1 b, =OBERAS FHEfEL 55.8% * 44.2%
THHH, 2[BOGEEBFROT vV P A PV =T XD
60% Xt 40% ¥ X UN 522 K 48% LoyBlEEEh, BT
DEENLH BT 5 & 56.0% 5 44.0% & BERfE &
I —FTHERERB LR BEB, CeowTh A
R RIF ISR bR,

Table 3. Fractionation of partially purified
aminopeptidases by electrophoresis.

Aminopeptidase Fraction value (%)

(1U/1%)) No.1 No.2 | Average

Sample A | AA (72(55.8)]| €60 52 | 56.0
(129TU/I)| LAP(57(44.2))| 40 48 | 44.0

Sample B | CAP(71(55.9)]| 5 52 | 54.0
(1271U/D)| LAP (56(44. 1)) | 44 48 | 46.0

Sample C | AA (72(50.3)]| 51 52 | 51.5
(143TU/D)| CAP(71(49.7)]| 49 48 | 48.5

4. FEERRIGT X DYt R

MEZHRE LY LB s, BB IRRR
WicfeanZs bhie. ik LA SRmMoOFEERTL
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D SEEME R BERT 5 HEL Kowlessar 519 12 X ) #
WAV, 72, Smith 520 X b FHESIKE
RO ThheORENTHHH, Wihd KBk
A B D 7 ey i & 17\, L-leucine-B-naph-



Fig. 3. Zymograms of partially purified amino-
peptidases stained with various substrates.

Partially purified AA (A), CAP (B) and LAP
(C) were mixed together, and separated again
by electrophoresis on cellogel membrane. Then,
activity staining was carried out with following
substrates.

1:LA (23.4mx), 2: v-leucyl-v-alanine (10 mu),
3 : L-leucylglycine (10 mm), 4 : r-leucyl-L-leucine
(10 my), 5 : v-leucine-p-nitroanilide (4 mm), 6 :
L-leucine-f-naphthylamide (1 mx).

1-5 were stained by the proposed method, and
6 was by diazotization method described in ma-
terial and method. In the case of 5, vr-leucine-
p-nitroanilide was dissolved in water instead of
the buffer solution.

thylamide ZJLE L LCHEMEE RO D HETH 1. F
BEDJ: T Nakagawa and Tsuji'® 13 LA #3EE L
LAP O A FE LT BH, ¥4 75 2 %{ER
L7 Y b A b ) T THET 2 HEIERESh Tt
Mol

—7, Folk and Burstone® s 7% Green 5% |2k
HBHFE S #17c L-leucine-B-naphthylamide (3414 L2214
124, aminopeptidase DI L LTHWG LR
BEL7z B-naphthylamide %20 X4 2 RERIEH
TKEVGHTOF 1 £ 25 2 DIFRUCIL AT R HE TH o
7o, ZDFET Peters 5! 3 v-alanine-f-naphthyla-
mide Z#HEHL LT aminopept{dase DHFEERFER Y
WEZFEE LTHRELTVS. Larl, chHoaR
WHTE, KEFEREO S DAEESEO LAP i
HIsz L 3EETH 27

AER L L 51 LA 28 L LTHL, amino-

Vol. 25. No.3. 1981 (171)
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