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Purification and characterization of extracellular protease of
Stenotrophomonas maltophilia isolated from Ictalurus punctatus
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Abstract: A stain of Stenotrophomonas maliophilia was isolated from the diseased Ictalurus punciatus of a fishfarm
in Sichuan province, and an extracellular protease was partially purified from the culture solution of the S.
maltophilia by ammonium sulfate and DEAE Sephadex A-50 fast flow. The result showed that the molecular
weight of the purified protease from Ictalurus punctatus by SDS-PAGE was 45.7 ku. The purified protease was
injected to rats and Ictalurus punctatus intraperitoneally. It resulted in heavy fatalities. The LDy, of extracellular
protease to rats and Ictalurus punctatus were 4.33 pg-g~' and 3.49 pg- g~ ' respectively. It showed that the
optimal temperature was 20 C and the optimal pH was 9.0. PMSF couldn’t affect the activity but EDTA,
Ca’*, Hg?*, Cu** could reduce the activity of protease greatly. However, Co** could enhance the activity. It
demonstrated that the protease was a metal-protease .
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FUHBURE ) ZAH TEARAR  RERBRENE
Zo R 2 BB TR A v i 42, 0 PR, T I
GBS T SEEEHIET-RE, EEREH, ZH
B IR Y B ZE R B R, ARG A, X B FiAE
Y AT g 31 FEAK AR S R BUR A
SEARIE , AR I e PR Se T A e Py g
ZRKAE ST ER . B 2004 LK, R
T8 YRR B2 v TRk e I A 5% BB Y B 5 LR i, AR
GRZEDO )] VR BN R dE S s i B — R LU &
B N IR 1Y W8 22 2F S5 5 BRI TR URR L T A R AR
FET=- 1) e fE E ALK, A 2004 EEA L E L
B JLFEE R T KBS LR M R RIS, A
TSI, L 2005 £, HHE#E L 5 # K 5k 800
ZT1 70, IR B LA e, ™ B B B A
SR SR TE B R R R B . WOPE R % B BUR AL
T, I 5 AR R B 7 1A 1 T R T BEL BT 20 Ak 2k K
BREFEZE

Jitd b I B (extracellular protease ) & & 7K <,
B EBEINE B INE S ZHRERIR &
T Alberto! 2 P Mg K < BB B A SR Al T
— R E B, AT 5| T S A o I A & A R
E M Z IR, Farto M I A 307 40 K 14 48 4
F—-FERN39 k WA ELRE,ILE AR
BEFEE, H LDy H 1.77 mg-g 'AfkE], F
RIERW , BB IR 8 2 2F 55 57 B M B W) 7 £ g A
B ER A EABEEEENRRR T
— D1 B B 5 R 6 VR 1 2 2 3 5% B B e A
EOMETERERAXEHY —~EEZENHE
¥, L0 M B AT S R W ARE . B
Mg S M B ML AN ) B AL T — R
B ZKE OB, T TR R, B
TE R BRVHZ B LS 7= Wy 0 .28 41 8 45 K BUR AR
F BB 52 L Bl Bk

1 MESHE

1.1 ##

XEEA  BUREREKRSE B MR
M FER S LR, 2 WA, A AL
% 16S RNA % 5E N B F ZF H T M

e S YGRS il /NP IR E 25
g, W 8 )1 K 2= 42 7 gl il e v o0 5 B R X il
R E 50 g, W B P9 )1 BE SR i 5 5E 2 b
DEAE Sephadex A-50 J H Whatman /A 7] ; SDS. N

T Bt Jie U TR 7 Bt i T B R AR S AT AR AE R O
MAFRBARESME ENR/REDHERAR
AHE

1.2 RKEHE

mE st h R KBRMEEEFER
BB S 3 T 20 mL TSB ¥ K 8% 37 2, 20
C,120 r-min "R Z I 48 h, BEEHEREKR
HHI BB EEA 480 mL TSB KRR+ ,20 C,
120 r-min~ "4k ZEHR 5 15 5F 48 h, B 4 T 3000 r-
min ™' B0 30 min, EIEWR S 0.22 pm AL UE BERR
WS B BT 7 B A R A

MLIH R G B 0 4 B SE AL i BR Bk R AT
4% B B S0 7= 40 v B BR 42 2 70 % B MR BE
4 CEHMIE®,4 € 4000 r-min~' B .0 30 min, F
¥, UtiE A 20 mL 0.05 mol-L~" pH 7.4 Tris-HCl
iR, 4 CEMTER.

DEAE Sephadex A-50 JZ#T: EH K 5 H
0.05 mol-L~! pH 7.4 Tris-HCI V-1 , ¥ & #7 )5 19
it 0.22 pym YEMESE EAE, & 0~0.6 mol-
L' NaCl ) #H 7] 2% o Y& ¥ B, W # 0.3 mL -
min~', 8% 3 mL, AR B, T %5560
TR E Aggo 1B #1115 E 1Y BEIE 7, 2 T Uk I 1
W42 i T U4 , Wk 45 )5 64T SDS-PAGE HL ik , il 2 i
R AR EEFI RN .

EQEEE N Z: B8 Allan #1 Stevenson
BT RIS, DB RBE S A RY, ik
543 B A A 0.05 mol-L~! pH 7.4 Tris-HCl & #
W 1.15 mL, B§FE 5 0.05 mL, B ABEH 0.05
mL,i&%7,30 CHEIE 30 min, 7Bl INA 5% =&
B2 1.25 mL,Z {5 & 20 min J5,4 000 rmin~ 15
A£>10 min, ;L E¥E® 1 mL 5 2 mL 1 mol - L™!
NaOH {E 4 , T 440 nm b & H 4 R EE , 7E it
W& T, LAAE s B3 0.001 % EE R —
A BB IE LA

B G B R AR R EHEEWE: FIH
oS EENESHEMERRE &,

SDS-PAGE Hi Jk 43 #7 : DEAE Sephadex A-50
BTG, 43 3 W AR B % 4, R F] SDS-PAGE Hi Uk
AMEBMERS TR, W 5%, 77 B K
12.5% , % S 2 1 R-250 e 6, K45 T B
EHSHEMTER KT HITHRIK. IMRFHR
061 570 T B 49 % mA < 3B FE, pH, PMSF.EDTA K& £
JB B TR B B9 3 IR Herbert 100 i) 77 vk
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170 LARHIE 45 14 5 R 8 AL 22 A9 B 15 1E 4 100% ,
SR RIAL B G R AR BETE I o

P2 265 A9 BOR AT AT F L B B B R
F0.22 pm MFLIEEFRE /5, HJCE 0.05 mol
L™' pH 7.4 Tris-HCl 1% 7 B J5 I8 s 1 53/ R
(B REKE(25+2) g, 8 W) R¥EET YR
Brpuo ]S X B[ SR (50+5) g, H W)
BER R EEMN ], B HmBEE 0.5 mL, B4
10 H(B) , Mtk 7 d WIET %K, ic SIE AR K& FE
T3, iR 45 & R IT 8 LDy, LA K T Yk B W8 800
it}

W o
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2.1 BEFEFERERIAEABRNSBLAL
K BRI A R BRI 1,
2.2 SDS-PAGE MEMIINEBBEI FE
x££ DEAE Sephadex A-50 JZ #T /5 Y B 1% 1%,
£ SDS-PAGE HL3k , % D 52 1 R250 Y 0 )5 K B
DEAE Sephadex A-50 JZ#T )5 Y B 1 W — $2 2l Y
STERS. Tk R -ZREBR, WELER
meE 1,

R1 BEFEFREBERMEOBEO&L
Tab.1 Purification of extracellular protease of Stenotrophomonas maltophilia

alifh 5% A (mL)  EBEHE(mg) BIE 71 (U) &S (U mg™) slifb A5 5L
purification process volume total protein total activity specific activity relative purification
B REEW  culture filter 500 113 7.4x10 6.55 x 10 0
PREREZEEAT  ammonium sulfate 20 35.04 1.84x 10° 5.24x10° 8.0
DEAE Sephadex A-50 /2 Ht 10 11.21 0.92x 10° 8.22 x 10° 12.5

DEAE Sephadex A - 50 fast flow

14.4 ku

Bl 1 SDS-PAGE iUk ill & 78 % 3 £ %
BRERSEABN S TFE
Fig.1 Molecular weight analysis of
protease from S. maltophilia by SDS-PAGE
1,2 R4 E H

1,2. purified extracellular protease

2.3 BEFEFENERMEABHER

BE AT E YR 16 BE X Bl T 5 MRl 4K
K ,20 THEGIE M &S , B 7E 50 TH/EM 15 min,
HESE RIS AR 60% ,7E 70 CT/E A 30 min,
HEEE AU AR 11.6% , T 24 7E 100 T F1E
Fi 15 min, B & 58 &K

pH *} B 35 69 % f pH Xt B 1 Y 5% W 455 B
o pH i 1 i BSOS 35, 24 pH 3k 9.0 B, F YR
KB B, IS B S B WA, 24 pH A 13.0 B,
B s M T R B R AT A —2, 5 pH 3.0 BfAH Y.

PMSF.EDTA & & /& & F *F B & 44 % *f
alifk i M4 E H B8 2 EDTA 1 F 5 BE 1% 9B E 40
#1, %4 EDTA ¥ & 25 mmol - L™ , H & 1% JL-F
SEEFELR AUAXT AR 4.6% . T PMSF X B %
B R M /N, X4 PMSF ¥ & 5 100 mmol - L™ A,
HEX B S AT SRR 94 % , FEE , RE &R B T
Xof B V% B9 B AR [, Ba®t | Mn?* X B IR B A
K,MgZ* .Ca®* \Hg?* .Cu®* Fl Cd** Bt B & 41K i
&M, Co®* BEME ERIE MY 3R (3R 2)

ReFaBmxARE KRANEABRE
FEE T St /N B, /N R R [ AR FE B9 SE T2, H: LDy
4.33 pg-g” WAE , [FIBPRIR 40 M ANE B B IE
TS E BB S R A R R ST
%, H LD50 4 3.49 pg-g  MAE . 5 AHE 22 K
JFREE B2 B BB B K, B B JE , B R N SR IR FE X,
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Tab.2 The effect of metal ions on the activity of extracellular protease of Stenotrophomonas maltiphilia

#BHET metal iron Mg+

Ca2+ Hg2+ Cu2+ Cd2+ Ba2+ Mn2+ C02+

FIAEFE (%) residual activity of protease 0

5.4 0 0 37.7 66.7 70.4 187.7

:3 BEFEFEMERIEABEERIFHANEBEETE
Tab.3 The death rate of channel catfish injected S. maltophilia extracellular protease intraperitoneally

45| HE(R) BEWEF (mg-mL™") 1144 7] & (mL) ETH(R) TR (%)
group number protein concentration inject volume death death rate
1 10 0.860 0.5 10 100
2 10 0.430 0.5 6 60
3 10 0.215 0.5 2 20
4 10 0.108 0.5 0 0
%8 control 10 0 0.5 0 0

F4 BEFEFERERNEABEBEEIHFMRIETE
Tab.4 The death rate of mouse which injected S. malfophilia extracellular protease intraperitoneally

451 NRE(R) BEHWE (mg-mL™") 444 7] & (mL) ETH(R) BT (%)

team number protein concentration inject volume death death rate
1 10 0.860 0.5 10 100
2 10 0.430 0.5 10 100
3 10 0.215 0.5 8 80
4 10 0.108 0.5 4 40
5 10 0.054 0.5 2 20
6 10 0.027 0.5 0

% control 10 0 0.5 0
5 Wi ku BB B EEY . T de Toni B4 B RA4 B MWEH

MANEEBRETZHENEEZT IR T, o
REWABKSEWE BINE FENEEEME
B HYBURE M MSNE BB E EEBURE
Fz—UT-10) HREIESE, B E R R
B AE = 4 U 41 , 2 DNA B RNA B S 4EE A%
B fs B8, % U] L RR BB, 25 1 BB AN 5B M2 O B
axlo-2) By R IR R R BUR P I A EE A
@12, (B 8 Y v 3 25 95 3% B B 4 R B B RO
PR EBHRILG EARRBERE. A5 HE S
(NH,),SO, L& , DEAE Sphadex A-50 i 4% 4fi 1k,
BA—-STENS.TNE—-ZKREAR,BF
A8 T2, W E PR 5 B TS M , R % PMISF &
W, EMEREE TR ERREEENSFS, XS
AT ATEANVR S 2R 557 B M T8 1 42 I 2 i M 4 2R
HEEHS A 25, 4. Sabine M\ ARt H 26 B £ 4
BHEEFERPREPRAED] 45 FER 47

B R 36 kul®), G, AT RE-5 0 R AR [ R
BREEEXR.

X T % ML R B B R R E R 2R AR
W5 VAR R YK iR o A AR W F- A vk Hig
X 2 B ANCE T 2 AT, TR K R R R LA B
MER. ACRAMNBAREANEY, 2 HA
REFEMAREOBERSITH —FHEAERINE
Tk, BABMEERERBEFEFRRARE O
RIAE T EEERY 7 A 200 (B 0 L g A 2 R B BT 5T
AR /b, 17 Sabine Windhorst XF H # 47 1 52 & 1)
R B o, R R R DR R GR B TR TR %R
) T iy 0 ST B % R PR R R B R E L

A R B R EIE SE M AR B BSR4 T 89 20w
MEBN ERETERNIEM. BIRMEKIE
JL TR A4 B A0 2 Bl S A, BT 5 | B S A O
Lk MR BT, A, SR ARE S
W —FEMEREIVEZFEENE IR T,
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AW ATk WEOBEEEFEFRAMEHN —
HEHNHE T, RIS % EDTA.Ca>* \Hg " |
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