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Purification and Trypsin Inhibitory Activity
of Xenopus laevis Serum Albumin

ZHANG Ying-xia''?, LEE Wen-hui', ZHANG Yun' "

(1. Department of Animal Toxinology, Kunming Institute of Zoology, the Chinese Academy of Sciences, Kunming, Yunnan 650223, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract: Frog albumin (XpA-serum) was purified from serum of Xenopus laevis by a combination of gel filtration
and ion exchange chromatography steps. Like Bombina maxima albumin, XpA-serum exhibited trypsin inhibitory activity,
which was lower than that of B. maxima albumin. XpA-serum at the concentration of 180 nM inhibited 84% activity of
trypsin (30 nM) . The equilibrium dissociation constants (Kp) is 1.44 x 10~ °M as determined by Surface Plasmon Reso-
nance. Western blot analysis revealed that XpA-serum was also distributed in the skin. It is deduced that serum albumin
of amphibian possessing trypsin inhibitory activity can function directly or indirectly as a defensive substance against preda-

tors.
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Follett & Red-
shaw 1974
Xenopus laevis
cDNA 68 74 kDa
89%
Moskaitis et al 1989
Bombina maxima
BmA-skin
67 kDa 585

BmA-serum

Zhang et al 2005

1.1

Superfine G-75 Resource Q

Amersham Pharmacia

Mono-Q

BApNA
phenyl-p’-guanidinobenzoate hydrochloride
TEMED

p-nitro-
NPGB
Fluka

L-Benzoyl-L-arginine-p NA

Sigma

type | Sigma NPGB
0.02 mol/L CaCl, 0.1 mol/L pH
8.6 Chase & Shaw 1967
97 +
2 %
Bio-Rad

bovine serum albumin BSA

1.2
4 50~80 g
37 C
10 min

1h 4 C 4h
-80 C

1000 g

1.3 68 kDa XpA-serum

1.3.1 AKTA®FPLC Superfine G-75
1 mL 12 ~

14 kDa 50 mmol/L Tris-HCI
pH 7.5 4 C 5 000
g 10 min  0.22 pm
0.1 mol/L NaCl 50 mmol/L Tris-HCI pH
7.5 AKTA®FPLC Superfine G-75
200 mL 1.5 mL/min
280 nm SDS
1.3.2 AKTA®FPLC Resource Q
20 mmol/L Tris-HCI pH 7.5
1 mL G-75
2 mL/min 15
min 0~0.3 mol/LL NaCl 25 min
1.3.3 AKTA®FPLC Mono Q HR 5/5
20 mmol/L Tris-HCI] pH 8.0
I mL Resource Q
I mL/min 8 min
0.2~0.5 mol/L NaCl 22 min
1.4
SDS-PAGE Native-PAGE Laemmli
1970 SDS-PAGE
2.5% SDS
2.5% SDS 5% B-
100 C 5 min 0.1%
3:1:6
1.5 N-
10% SDS-
PAGE
PVDF R-250
ABI 476A
N -

1.6 XpA-serum
1 mmol/L CaCl,
1 mL

50 mmol/L Tris-HCI
pH 7.8 XpA-
serum

XpA-serum 10 ~ 180 nmol/L
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30 nmol/L 25 C 15
min BApNA 2 mmol/L
2 min 410 nm -
XpA-serum
30 nmol/L 180
nmol/L XpA-serum 45 nmol/L BmA-serum 180
nmol/L BSA 25 °C 0.5 1 4
8 12 16 20 24 h 30 nmol/L
100 %
1.7 XpA-serum
BIA3000 Biacore Uppsala Sweden
XpA-serum 5 pg/mL
10 mmol/L NaAc pH 5.0
carboxymethyl-dextran CM5
4 4 N-ethyl-N'-  3-
dimethylaminopropyl ~ carbodiimide HCI/N-hydroxy-
succinimide NaAc
450 RU ethanolamine HCI 3
25 C 35 pL./min 150 mmol/L
NaCl 3 mmol/L EDTA 0.005% P,0 10 mmol/L
HEPES pH 7.4 XpA-serum 10
nmol/L ~ 3 pmol/L 3 4 3
min 5 min 10
mmol/L glycine-HCl pH 3.0 9s
BIAevaluation 4 1:1 Langmuir

2

2.1 XpA-serum
AKTA® FPLC Superfine G-75

1A SDS-
PAGE 68 kDa  XpA-serum II
I} AKTA® FPLC Re-

source Q 0.15 mol/L NaCl
1B AKTA®
FPLC Mono Q HR 5/5 0.3 mol/L

NaCl 1C
68 kDa N
- Moskaitis et al
1989 cDNA

68 kDa

800 -
600 - *
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200 -

280 nm JE X Absorbance at 280 nm (mAU)

150

100 |
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FREIETE] Retention time (min)

1 68 kDa

Fig. 1 Purification of 68 kDa serum albumin from

Xenopus laevis

A AKTA® FPLC Superfine G-75

TA® FPLC Superfine G-75 AKTA®

FPLC Resource Q C  AKTA® FPLC Resource Q
AKTA® FPLC Mono Q HR 5/5

B AK-

A Gel filtration of X. laevis serum on AKTA® FPLC Superfine G-
75 column B AKTA® FPLC Resource Q chromatography of peak
Il of G-75 column G The main peak of AKTA® FPLC Resource Q
was finally loaded on AKTA® FPLC Mono Q HR 5/5 column. Frac-

tion containing 68 kDa XpA-serum was indicated by arrow.

2.2
XpA-serum
180 nmol/L
XpA-serum 30 nmol/L 84 %
45 nmol/L BmA-serum 30
nmol/L BSA
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2 30 nmol/L 180 nmol/L XpA- - 120r
=X
serum 15 min 84 % 2 100 |
i
24 h 5 80
80% 45 nmol/L BmA- ERERE
3
serum 15 min 30 nmol/L S:" 40 F
24 h XpA-serum  BmA- R U S —
serum 0 m—’ﬁxﬁ———'ﬂ—‘—ﬂ'— A —A
BSA &
S 3 = 20 I 1 1 1 I I 1 I 1
0 3 6 9 12 15 18 21 24 27
g 140 LRIELET ] Tncubation time (h)
2 120 * Buffer A BSA M
E XpA-serum A& BmA-serum
S 100
= 3 68 kDa
é 80
72}
2 60 Fig. 3 Time-stability of the inhibition of 68 kDa serum
R 40 albumin from X. laevis on trypsin activity
@ maA-serum a-
% BmA N
=~ 20
& tive-PAGE
® . -
0 50 100 150 200 BSA  XpA-serum
S HFE AW Albumin concentration (nmol/L)
u XpA-serum A&
BmA-serum A BSA BSA XpA-
2 serum 4
Fig. 2 Trypsin inhibitory activity of serum albumin XpA-Serum
from three kinds of animals Kp = 1.44 x 106 mol/L
1 X i 4 5 & i -3 b LI
eumplex - -
fr=e ulhurnin -_“ - - -
4 Native-PAGE
Fig. 4 Native-PAGE of the mixture of trypsin and serum albumin from three kinds of animals
1 XpA-serum 2.5 pmol/L 2 3 4 XpA-serum 2.5 pmol/L 1:0.1 1:0.5
1:1 25 C 15 min 5 BmA-serum 1.85 pmol/L 6 7 BmA-serum 1.85 pmol/L
1:0.5 1:1 25 C 15 min 8 BSA 1.85 pmol/L 9 10 BSA 1.85 pmol/L

1:0.5 1:1 25 C 15 min
Lane 1 XpA-serum 2.5puM lane 2 3 and 4 XpA-serum 2.5 pM were incubated with trypsin at different molar ratio 1:0.1
1:0.5 and 1:1 for 15 min at 25 C lane 5 BmA-serum 1.85 M lane 6 and 7 BmA-serum 1.85 uM were incubated with trypsin
at different molar ratio 1:0.5 and 1:1 lane 8 BSA 1.85 M lane 9 and 10 BSA 1.85 pM were incubated with trypsin at different
molar ratio 1:0.5 and 1:1.

3
30 nmol/L
XpA-serum
68 kDa Kp = 1.44 x 107° mol/L BmA -serum
N - N - Kp=1.55x%x10"° mol/L 3

XpA-serum BmA-



626 26
serum Cys>3-Cys®? 68 kDa  XpA-serum
1:1 1:1 000 BmA-serum
1:100 000
Arg® P, -His® P;°  Zhang et al 2005 68 kDa  XpA-serum  BmA-serum
XpA-serum BmA-serum HSA  BSA BmA-skin
XpA-serum  BmA-serum 1:100 68 kDa
58 Lys Arg XpA-serum
Ser
XpA-serum BmA-serum
Bode &
Huber 1992 Native-PAGE
BmA-serum Laskowski & Qasim
XpA-serum 2000
XpA-serum
XpA-serum BmA-serum 3
XpA-serum
BmA-skin
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