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Ultrogel AcA

54 IEF MAP —21 SDS- PAGE
Mr  27kD pl 7.6 Arg PMSF
TLCK Ser  His
Leupeptin Antipain ~ STI TPCK
TEI MAP - 21
EDTA MAP - 21
pH
Q936 A 0001 — 6209 2000 03 —0306—11

Charnley ~ Leger ™11

Chymoelastase Prl
Trypsin-like protease Pr2

1.1
Metarhizium anisopliae
1.2
Suc- Ala ;-Pro-Phe-NA Suc-Phe-NA Suc- Ala ,-Pro-Leu-NA Suc- Ala , — Val-
Ala-NA Ac- Ala , — Pro-Ala-NA Ac- Ala 3-NA Bz-Arg-NA Bz-Phe-Val-Arg-NA Bz-Val-

* 39570022
1948 —
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Gly-Arg-NA  Bz-Pro-Phe-Arg-NA Leupeptin  TLCK  N-P-tosyl-L-lysine chloromethyl
ketone TPCK N-P-tosyl-L-phenylalanine chlormethyl ketone ~ EDTA Antipain STI
Soy-bean trypsin inhibitor TEI Turkey egg-white inhibitor Tris SDS Sodium dodecyl
sulfate Sigma Ultrogel AcA54  LKB PMSF Phenylmethylsufonyl

fluoride Pharmacia

1.3
1.3.1 200g 15¢ 20g 20g 1L
lmol LHCI pH 5.4
1.3.2 100mL d<0.2mm 1g pH 5.4
1.3.3 2g d<<0.2mm 250mL 100mL
NaCl 3g MgSO, 3g KH,PO, 3g 1L
1.4
1.4.1 5d 0.05% Triton
X-100 1x10%  mL 1% 26C 150r min
3d 4T 12 000r min 15min
Minitan [l 1kD
1.4.2 Bradford
1.4.3 Lowry '3
Bz-Phe-Val-Arg-NA Leger °
1.4.4 0.02mol L pH6.6 Ultrogel AcA54 1.0cm X
95cm
1.4.5 X Leger 7 X
28T X
1.4.6 IEF IEF 14 7.5% SW
900V
0.5cm?
pH
1.4.7 SDSPAGE  Laemmli " 15% 4%
Ausubel  1°
1.4.8 @® 450pL 0. 04mol L Tris-HCL
pHS.0 25 25l Bz-Phe-Val-Arg-NA
15min @
45 50 55 60C 5 10 30 60 120min
1.4.9 pH pH 3.0~12.0  Britton Robinson
v 37C
1.4.10 Leger ° 30pL 0. 04mol L Tris-HCI
pH8.0 10pL o hEREmmE DO mplalaam heeo: /0@ ds. im ac. on



308 40

10min Bio-Rad model550 410nm
1.4.11 10pL PMSF 0.001mol L
Leupeptin 20pg mL.  TLCK 0.001mol L. TPCK 0.00Imol L. EDTA 0.01mol L
Antipain 0.00Imol L STI 20pg mL TEI 20pug mL 45min
Bz-Phe-Val-Arg-NA 10pL.  0.04mol L Tris-HCl pHS. 0 20pL
2
2.1
3d
1 6
pH4.0~10.0 IEF
X X
1
1

Table 1  Protease activity of M. anisopliae induced by different materials added into minnimal medium

Colloidal Shrimp Cicada Horsefly Maggot

Chitin cuticle exuviae cuticle cuticle S
Activity U mL 7 6 75 62 68 82
Specific activity U mg 1240 1031 530 475 367 258
Sce Silkworm chrysalis cuticle
2.2
Ultrogel AcA54
pH3.5~9.0 pH X
2 X
P2 pH 7.6 SDS-PAGE
3 Mr 27kD MAP-21
2.3 MAP-21
IEF MAP-21
2.3.1 pH MAP-21 50C pH
8.0
2.3.2 4 45C 2h 50C 55C

2h 80% 32% 'l?‘%ﬂfﬁﬁ}’iiﬁf{@]ﬁﬁﬁﬁﬁﬁﬂ?ﬂiﬁfﬁﬁﬁﬁﬂ http://journals. im. ac. cn
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Fig. 1 Autography of M. anisopliae proteases induced
by different inducers on X-ray film blotting after IEF
A Cicada exuviae B Colloidal chitin
C Shrimp cuticle D Maggot cuticle

E Horsefly cuticle  F  Silkworm chrysalis cuticle.

B A

3 SDS-PAGE  MAP-2
Fig.3 SDS-PAGE of MAP-21
A MAP-21 B Protein markers Phosphorylase B 94000

Albumin 67000 Ovalbumin 43000 Carbonic anhydrase

30000 Trypsin inhibitor 20100 Lactalbumin 14400.

2.3.3 MAP-21
MAP-21
Bz-Arg-NA
2.3.4 3 MAP-21
Ser TLCK
MAP-21

Leupeptin Antipain ~ STI

pH4.0,

10.0
2 MAP-21
Fig.2 IEF and Autography of M. anisopliae
proteases on X-ray film blotting
A Raw preparation
B After Ultrogel AcA54 column
C Purified sample through preparation IEF.

100

Relative activity/%

Fig.4 Thermostability of MAP-21

Arg
2 7~10
MAP-21  Bz-Val-Gly-Arg-NA
2
PMSF 53%
His

MAP-21
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TPCK TEI
MAP-21 EDTA
67%
2 MAP-21 3 MAP-21
Table 2 Substrate specificity of MAP-21 Table 3  Effect of protease inhibitors on MAP-21
Substrates Relative activities % Inhibitors MAP Residual activity %
1.Suc- Ala ,-Pro-Phe-NA 0 PMSF 1m mol L 53
2. Suc-Phe-NA 0 Leupeptin 20pg mL 20
3.Suc- Ala ,-Pro-Leu-NA 0 TLCK 1m mol L 53
4.Suc- Ala ,-Val-Ala-NA 0 TPCK 1Im mol L 100
5.Ac- Ala ,-Pro-Ala-NA 0 EDTA 10m mol L 33
6.Ac- Ala ;-NA 0 Antipain 1m mol L 27
7. Bz-Arg-NA 34.2 STI 20pg mL 13
8. Bz-Phe-Val-Arg-NA 90.5 TEI 20pg mL 100
9. Bz-Pro-Phe-Arg-NA 97.4 Control 100
10. Bz-Val-Gly-Arg-NA 100

175 at 410nm.

Note The maximum absorbance is 0.

Note The maximum absorbance is 0. 190 at 410nm.
3
Charnley  St. Leger Prl
Pr2 Prl
7 Prl Prl
0 St Leger ! Pr1
Prl Pr2 Prl Pr2
Pr2 Prl1 '  St.Leger 8°
Pr2 Prl Prl Pr2
Pr2
6 8 10 P2
MAP-21 Charnley
Pr2 MAP—21  St. Leger Pr2
MAP-21 pl 7.6
pl4.0~5.0 MAP-21 45C 2h P2 35T 2h
MAP-21 EDTA
Ser His
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PURIFICATION AND CHARACTERIZATION OF CUTICLE-DEGRADING
PROTEASE FROM ENTOMOPATHOGENIC FUNGUS
METARHIZIUM ANISOPLIAE

Pei Yan J]i Zhixia Yang Xingyong Lu Xiaofeng Xia Yuxian
Biotechnology Research Center — Southwest Agricultural University Chongqging 400716

Abstract  The cuticle-degrading proteases from entomopathogensis fungus Melarhizium
anisopliae were induced by adding cicada exuviae colloidal chitin shrimp cuticle maggot
cuticle horsefly cuticle and silkworm chrysalis cuticle into minimal medium. After
ultrafiltration Ultrogel AcA 54 column and IEF a protease designated as MAP-21 with Mr
27 kD and pl 7.6 were purified. It was shown that the recognition site of MAP-21 was
Arg PMSF and TLCK could inhibited the activity of this protease indicating that there
were Ser and His residues in the active center. The inhibitors to trypsin leupeptin antipain
and STT also repressed the activity of MAP-21 while chymostatin TPCK and elastatinal
TEI were shown no inhibition to its activity demonstrating that MAP-21 was a trypsin-
like protease. Other properties of MAP-21 were also reported.

Key words  Metarhizium anisopliae Protease Purification Characterization
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