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Abstract: Objective To detect in vivo and in vitro activities of Leptospira interrogans ( L. interrogans) collagenase in order
to identify the role of collagenase (LA0872) of Leptospira interrogans serovar Lai strain Lai in the pathogenesis of hemorrhage
caused by pathogenic leptospira. Methods Recombinant la0872 was cloned and expressed in E. coli, and enzyme activity
was detected by gelatin zymography. The differences in collagenase gene, transcription and enzyme activity among three
leptospira strains with different virulence ( L. interrogans serovar Lai strain Lai, avirulent variant strain of L. interrogans
serovar Lai strain Lai and L. biflexa serovar montevalerio strain Monte Valerio) were compared. Furthermore, the changes of
serum collagenase activities of guinea pigs and gerbils infected by L. interrogans serovar Lai strain Lai were detected.
Results Recombinant [a0872 was successfully identified with collagenase activity. There was no significant difference in
collagenase gene, transcription and enzyme activity among three leptospira strains with different virulence. There was no
significant difference between the serum activities of collagenase of guinea pigs and gerbils with infection by L. interrogans
serovar Lai strain Lai and those without infection (P >0.05). Conclusion It is the first time to express L. interrogans
collagenase and identify its activity, however, its role in leptospirosis hemorrhage still needs to be further studied.
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1.1 #H

1.1.1 EHRMBE Atk (EHRERRRRE
HE 1) R bR A AU 494K = 5 22 BF monteva-
lerio #J Monte Valerio #k (XX ) 3 th B 5 BBy 4%
HP DR R TR TR RA K pGEX-
5X-1 BB £ 8 E. coli DHSa FIE. coli BL21-CodonPlus
(DE3) -RIL li ALK ZRHF

1.1.2 ZHYAEA 1 AREEKRE A EEEY
W TR, B £ = AT IE S : SCXK (97) 2004 -
0003 ; f# FIF A IE-5 : SYXK () 2008 - 0038, 2 A #&
HEHEY R B H LA SRS L AT IES
SCXK ( #i ) 2003 - 0001 ; f& Fi i A IE 5 : SYXK (%)
2008 - 0038, QIAquick PCR Purification Kit 1 QIA-
quick Gel Extraction Kit ( Qiagen) ;E. Z. N. A. Plasmid
Miniprep Kit (Omega) ;2 x Tag Plus PCR MasterMix #
T, DNA E#HB ERE HE AN U BamH 1 | Xho 1
(TaKaRa) ; IPTG #1 Goat Anti-Mouse IgG-HRP ( | ¥#F
HEEBEEMEARER AR ) ; AEEKE A DNA #
RiAM & ( LEEFELEY A F]) ; Trizol ,DNase [ (Am-
plification Grade) #F1 SuperScript II First-strand Syn-
thesis System for RT-PCR L) } EnzChek Gelatinase/
Collagenase Assay Kit ( Invitrogen) ,

1.2 #i

1.2.1 5P EEMR M#EM GenBank KRG HY

1a0872 F¢ % B A7t — X514, EEF5I3E 2 667 bp,
3 SignalP 3.0 FMKESEK(1 ~75 7,25 aa),
THXBAT 76 ~2 667 fiL(2 592 bp) , &It 5’ ¥
519% BamH 1 BUIMA (R TRLKX),3 HE
Xho IBBYIfE S LA TAY TRARAAES
o E W3] 8 FF 5. 5>-CGGGATCCCCCAAAATAAT
GGCTCTAAAAAT-3’; F i3 955 : 5-CCGCTCGAG
TGCGGCCGCAAGCTTTTAGS3’,

1.2.2 PCRYyBHMERE ARBBHKEE4A
DNA J5, ABidk i £ 2 K 41 DNA A4, A PCR 5
By 10872, YIEFEHI4 1. 0% T3 AW B B L 3k
H )5 , ¥ QlAquick Gel Extraction Kit 13t BH 5 #/E [\
AR EMER,

1.2.3 ERRZBEARNHESLEE FRERE
ALJGH 1a0872 2 BamH | #1 Xho | NEEVI G EE R
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100 pg/mL, {EE N 34 pg/mL,30 CHRIEF. %
1:100 % A 7 mL 2 x YTA 3555 35 3% % D, =0.8 ~
1.0,7620 C ,43 %1% 1.0.0.1 #1 0. 01 mmol/L IPTG i%
S8 h )5, WRNLAEEFRNBEEBREE L, 45K
LV L3 ,2 10% SDS-PAGE % [ HL 3k F1 A Anti-
GST /MR B ¥E RE P 4K 1gG2a(1:4 000) fE N —Hi 4T
Western blotting %58 , I € R B I BHENEAR
BiE IPTG SR E ., 7 BB L ERNEEE .

1.2.5 BIREMESFTESRREEERE" " R
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BE(E BB 1 mg/mL) ,5% 4GRS x SDS Bk b
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SDS4mL,1% E i 1 mL, § =@2 mL,4 C{#
Fl. HBETIMA—EEM SDS BB EHZ W, b
HIEH¥k(4C), BIkEER)E,H 2.5% Triton X-
100 $R S5 2 Y ($25F 70 % /min) ,15 ~ 20 min/IK,
B SDS, M EHXKEW BB ERE K MZ WK
(50 mmol/L Tri-HC1,10 mmol/L CaCl,#1 100 mmol/L
NaCl,pH 7.5) #1,37 C&A4 FEE 18 h(3LEK 75 #/
min) , FLHRE G250 P, e, EEZEH
HHEEEN,
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1439 ~1977 bp R AP 1 H B, FHB}, A Genomic
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ATAATGGTGGGATCTACATAGAA-3 ; F i M1 &% .
5*-TGGATCTGTAAGATTGTCTACGT-3’,

1.2.7 RT-PCR #HBEAFRFBIHEEHKRB L
RNA,% DNase | #§{LJ5 #17 RT-PCR, k. T35
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1.2.8 #HAEFELFEHEXBREBEELN
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B b ¥E WA Millipore BBIEE L EWAEET -20 CTH
B M. AR ERBEEE RN kR 1.2.5,
1.2.9 44458 3h Wy B Y 19 2 S0 A0 il 78 IR R 3 4
Bl KRV REE RN ES K PBS ER K
1 mL, ¥ 6 x10°/mL, DIJERE 5 1 mL PBS {5
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B8 M. FH EnzChek Gelatinase/Collagenase Assay
Kit( Invitrogen ) 1 3 i & H B B2 JR B8 , 365 B B B2 1 O
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blotting % F IIF 22 , A B B £ 0. 01 mmol/L IPTG %
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B, 40 FIB 0.1 #0 0. 01 mmol/L IPTG,#E5 8 h T
LHEENSEFRBER L HMBEBEERN,
7£ 0.01 mmol/L IPTG EF &4 T M LFF RN B R
AREBEENREED (B 1C), Hit, ZEREH
1ir 2% R 845 B B8 ( collagenase , cold ) .
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Fig1 Expression and identification of recombinant LA0872
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B: Western blotting %5, 1.2.3:IPTG(0.01.0.1.1.0 mmol/L) %% 8 h 5B =5 H Li§ ;M. B B4 F Marker,
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PRAIXL BT AR B R R A 5 BRI R MR

RT-PCR &R ER , AR REEERERX =hREKRT

HEERZR. BREEBESERAUEREZA, =KEKE

EMJH 57 EN EHETFHEAREBERNED

(R,

2.3 WiRBPEBR Y WEREW LR
BRBREGWERE,FB3 REHARE . AK
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AR5 4 REIPSERR, L KA TFER
BESR, BHRARREFKARETR EFFER
S B, B R KN AR R M i R R
FRARA PR E m (B 2) . miE B EEES ESN R
I, 5% R Sl 4 b, A R Rk A AU 3 4 1 S R R
HEHEAKPFREVHEUAT , ZEREAHTFEX(P >
0.05)(E3),

1 FAERNGGEGRANEESREERRANERNEE

Tab1 Collagenase gene, transcription and enzyme activity among
three leptospira strains with different virulence

-:E 3 ERERE #HIRKE BEE
itk + + +
B E + + +
o] + + +

EH2 BERFALKHE $E x100
Fig2 HE staining of lung tissues of guinea pigs =100
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Fig3 Serum collagenase activities of infection model and control
animals
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B b, DIBUR S R R B R B A AR R A
PPy Fnik S B BF 52 05 vk, S B 4 A 0 B B0 L
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ERRERAT, EYERFINERAAEKX
ek EREE-NRBHMAEYRIEBRER cold, 8
E—HEBRABIZREIE, B TREREWN oA FHR
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M, HEMELS KB pET-28b ( + )-cold,¥E E. coli
Rosetta (DE3) MW A] R B R RBMEL ColA;
EEuEES AR, BAES EETRAEENE
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EROH T AR R R B Bk E R
RBEEARNESFF, RLARE A pGEX-5X-1
FIFIA B E. coli BL21-CodonPlus ( DE3)-RIL 5 —K
RETAHABEHENS GSTHRENBESED., B 1C 85
CST IR EMEA KSR, XS5 " RHE®
GST Rl& i oA i A Y e R B 2R AL,
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B BE7E DNA .RNA fIESE K E EMERE RN,
collA TEIRTEH (B . HEH/R (KRB EWK) ILE
HRORH) PHFE, ARR REAEERENES. B
M, ColA Al REA R~ REWBUFEF,HEEZES
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RIS £ RS ER BRI, ColA 1R
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W RI L R, B AR S, K R B
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