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[Abstract] Objective To determine the location on outer envelope and natural antibody response
and types of genus-specific lipoprotein antigen Lipl41s in patients with Leptospira interrogans. Methods
Microscope agglutination test (MAT) was used to examine leptospirosis patients’ serum samples from
Sichuan area, China. Ni-NTA affinity chromatography was performed to extract the target recombinant
rLipL41/1 and rLipL41/2 products that expressed under inducement of IPTG. Western blot assay was
performed to detect the immunoreactivity between the sera from the patients infected with different sero-
groups of L. interrogans and rLipL41s. Immune aurosol electron microscopy was selected to locate the
position of LipL41s on leptospiral envelope. ELISA based on rLipL41s was established to confirm the level
and types of specific antibody. Results L . interrogans serogroup icterohaemorrhagiae remained to be the
most dominant leptospiral serogroup in Sichuan area. All the sera from patients infected with different
serogroups of L. interrogans could efficiently recognize the Lipl.41s which were the protein molecular that
located on the external surface of leptospiral envelope. In the 156 serum samples from MAT positive
leptospirosis patients, the positive rates for rLipL41/1 or rLipL41/2 specific IgM appeared to be 84.6%-
87.8% and 78.2%-83.3% ,respectively, while for rLipL41/1 or rLipL41/2 specific IgG they were 69.2% -
81.4% and 75.0%-80.1% , respectively. Conclusion Lipl41ls were the leptospiral superficial protein
antigen of L . interrogans. Both the LipL41/1 and LipL41/2 could induce serum antibodies IgM and IgG
with extensive antigenic-cross reaction during natural infection of L. interrogans in general populations.
Hence, rLipL41/1 or rLipL41/2 could be used as the antigen candidate for developing universal genetic
engineering vaccine and detection kit.

[Key words] Leptospira interrogans; LipL4ls genes; Recombinant expression; Antigen location;
Immune response
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HFERTHAENIER Lipldl ERGH 2 4%
A HEARRELARANEEREAENE
H7E H, Western blot 45 B iF 5L rLipL41/1 #
rLipL41/2 HHEAH B HE S K %% 4 Liplal Sk,
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2 HRWEHEAHMWEKIR: pET32a-LipL41/1-
E.coli BL21DE3 M pET32a-LipL41/2-E. coli
BL2IDE3 B E X R A mA LB ERM™, 1
0.5mmol/L IPTG,37C R X2 EHEH
rLipL41/1 I rLipL41/2, R FINi-NTA(BioColor) 3&
MENMBZRGHWEHEAD, U 10% 2 BK W

SDS-PAGER BioRad BB T R EH M
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3. B E A E A B0 E A H & R g
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EIRE— RSB 1,3 4 K. KRR die K%
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B ¥ i b R AL K B I A K SRR,
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PAAE B K AR 2S F X IR, DL S50 % 4 k3 4 Y I 3
REWBRERZME MAT B HIT 2 55,

5. Western blot: LA1: 5008 B & 3 i 38 & 1t
BELARA 1Rk S M BT R EMEH
AHEEBRELE I -8, L3000 B EHR A
IgG (Jackson Immuno Research) H - 41, ¥ A
Western blot &) I iR £ 3% 1l & iR 4] rLipL41/1 5%
rLipL41/2 BB o

6. LipL4l/1 M. R G EREE, Bk
56601 ¥k FI 56604 K B 6 5 75 ¥ 10 000 r/min & L
15 min, JI¥EMA PBS EREERIEL 2 K, F2 K
BOETIRE R MA 20 FEBK 2% 2 RFBHE,
4CHE 24 h, % FEA PBS ik 2 K, IR
KB A, 0.5 mmol/L NH,CI-0.1 mol/L
PBS(pH fH7.4) ¥ & 15 min, DL & A Y] B & iiF 5 @
H PBS ¥t 3 G 1% BSA-0.1 mol/L. PBS(pH
E7.4) B H 30 min, PA1:1000% B rLipL4l/
18 rLipL41/2 B E R — 50, 4C B EF & K.
PBS R B E %G, A 1: 20 % B 1 A 4 (12 nm)
PRIEEHR 1gG AP, 4CHE2 ho PBS RE
Y 2 31 PR i R L R 1 I R DUAR B A TR
Z Y10 min, PBS EEVE AT 5 8 ST ST

7. 1LipL41s-IgG/IgM-ELISAs: B #7 4 45 7L i
AS50 pg/mlfY rLipL41/1 Y rLipL41/2 % #0.1 ml,
4CHH 18 ho K H ¥ M . PBS-Tween 20 ¥
%, BIRA1: 50011 10051 : 10011 : 200/ B8y B &
ME R —HF AT IgM 5 [gG &M, 2L HRP t##ic#
1:3000 % B B ¥ L A IgM (Jackson Immuno
Research) 3 1 : 400058 B M E 51 A 1gG & —$1.0OPD
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75% (117/156) B EHF B HE B MBS K, R
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FH2 REAFRDEHASHENEELE
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4. Bl 75 So B RN W € K LipL4ls B9 E AL
rLipL41/1 1 rLipL41/2 S i I 35 % 5 WY #UR B
MR 14, REBENELERER, REBK
& BRI ¥ B T84k 56601 #k A1 56604 BREE A K T
(3),

5.rLipL41s-1gG/IgM-ELISA 3 : 45 R L. 3% 2
13 3, rLipL41/1-IgG-ELISA H,1:10081:200%
B BT B ERE AL ¥WE(Z )R
0.31£0.045R0.24 + 0. 04, i 3 BH 4 340 b A e 4 43
4 0.43F10.36; rLipL41/2-IgG-ELISA ', 1:100
B 1: 2005 B A PP BRI TE AR A A0 BB (Z £ 5)
AF5040.29 +0.0850.20 + 0.05, # FH ¥ 31 7 55 e
B4 51 0. 53M10.35, R4 LR A WHRAEM,1:100
1200 7 B B9 I 75 R 45 rLipL41/1-IgG-ELISA FH
e 5 K 81.4% (127/156) F169.2% (108/156) ,
1:100 =% 1:200 # B M 7 A5 4 rLipL41/2-1gG-
ELISAMH R 4> %1 580.1% (125/156) #175.0 %
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R WA 156 Bl AR B E LR A MAT R4 R
. MAT #% # (1: ) otk
HE o e 80 160 320 640 1280 2560 5120 it
gl M 71 HE 13 4 8 3 6 4 1 39
®E 0 3 0 1 1 0 0 5
T % 1 4 0 2 1 0 0 8
B 2 3 1 1 0 0 0 7
+ H# 4 0 2 1 0 0 0 7
B BETR 1 0 2 2 0 0 0 5
KB LT 51 HOE I 3 4 11 7 9 13 4 51
&l 34 FOHE M 3 7 2 8 5 2 0 27
BH 1 1 1 2 1 0 0 6
I AEFR 0 0 0 0 1 0 0 1
&it 156 28 26 27 27 - 24 19 5 156
2 WA 156 AR R A MEFRA rLipL41/1 F rLipL41/2-1gG-ELISA K 45 &
rLipL41/1 rLipL41/2
IgG-ELISA(1:100) IgG-ELISA(1:200) IgG-ELISA(1:100) IgG-ELISA(1:200)
MR P £ £ g
) PR Ao PR Al P Asofl R Ao fE
ik (z£5) 5% (z*5s) Bi% (z£5s) il %% (z+5s)
EEHOBE 117 93 0.36~2.32(1.1240.43) 77 0.16~1.71(0.76+0.33) 89  0.27~1.84(0.99+0.33) 87  0.15~1.54(0.71%0.30)
B 13 11 0.75~1.57(1.15+£0.32) 11  0.49~1.20(0.76+0.22) 11  0.72~1.40(1.08%0.25) 11  0.36~1.20(0.78+0.24)
bl S 8 8 0.98~2.87(1.52+0.69) 0.74~2.09(1.15£0.48) 0.89~1.26(1.05+0.13) 7  0.41~1.23(0.76%0.26)
£ H#A 7 6  1.08~1.56(1.20+0.55) 5  0.52~1.21(0.91+0.25) 0.66~1.66(1.1610.34) 6 0.54~1.07(0.86£0.19)
TerEHR 6 4 0.71~1.9(1.18+0.55) 3 0.44~1.39(0.79+0.43) 6 0.84~1.32(1.00%0.17) 3  0.45~1.03(0.68+0.26)
*E 5 .5 1.06~1.61(1.22+0.23) 0.54~1.08(0.74+0.21) 4  0.64~1.39(1.06%0.34) 3 0.30~1.07(0.81£0.40)
&it 156 127 0.36~2.32(1.21£0.53) 108 0.16~2.09(0.78+0.34) 125 0.27~1.84(1.01+0.31) 117 0.15~1.54(0.73+0.29)
£3 U 156 B840 B M EPRA rLipL41/1 #0 rLipl41/2-IgM-ELISA M 45 R
rLipL41/1 rLipL41/2
IgM-ELISA(1:50) IgM-ELISA(1:100) IgM-ELISA(1:50) IgM-ELISA(1:100)
mEE g £ g
BH 4 Al Pe 44 Aol PH 44 Ayl BRI 4% Ao ft
% (£+5) 1% (zts) 1% (t5) %0 (zt5)
HEMMAE 117 101 0.17~1.68(0.80+0.35) 9 0.07~1.37(0.56+0.28) 95 0.21~2.83(1.35+0.44) 90  0.07~2.08(1.05+0.40)
BH 13 13 0.54~1.64(0.96£0.29) 13  0.38~1.15(0.67+0.21) 11  0.96~1.72(1.35£0.23) 10  0.67~1.37(0.98£0.24)
A 8 7 0.42~1.16(0.89+0.26) 7  0.28~0.81(0.60+0.19) 1.17~1.83(1.54£0.26) 8  0.82~1.47(1.19£0.25)
L H#% 7 5 0.39~1.01(0.74+0.26) 0.24~0.82(0.52+0.23) 6 0.66~1.73(1.19%0.39) 5  0.35~1.52(0.89+0.37)
AR 6 6 0.47~1.02(0.68+0.23) 0.30~0.70(0.46£0.16) 5 0.96~1.79(1.3220.31) 4  0.69~1.46(1.03£0.34)
®E 5 5 0.47~1.24(0.78+0.26) 0.30~0.84(0.52£0.21) 5 1.2~1.64(1.4230.17) 5 0.77~1.22(0.97%0.16)
&1t 156 137 0.17~1.68(0.8140.34) 132  0.07~1.37(0.56+0.27) 130 0.21~2.83(1.35+0.40) 122  0.07~2.08(1.05+0.37)

(117/156 ), rLipL41/1-IgM-ELISA ', 1:50 =
1: 10088 B BT BR LG AR A Ao B9ME(Z £ 5) 4
A0.33+£0.0580.25+0.05, 4 FE 3 Wr by o
4% 3140 48#10. 40 ; rOmpL1/2-IgM-ELISA H1,1:50
B 1: 100FR B BAMEX B E AR A A BE(Z £5)
43 5140.28 +0.06880.19 + 0.03, #k B 3 by 7 o
B 5100.46F010.28, HHE LR H KR AEM, 1:50
5 1: 100%5 B 19 Ifi 75 #5 4 rLipL41/1-1gM-ELISA FH
M4 B R 87.8% (137/156) F184.6% (132/156),
1:50 5% 1:100 % B M9 I ¥ #% & rLipL41/2-IgM-
ELISA FH % % 4 %1 4 83.3% (130/156) f178.2%
(122/156) . y* Kl 45 R A&, BR1: 100 % /Y 1L 7§
#iAs rLipL41/1-IgG-ELISA FH#: % & T 1:200 5 B
FIML PR A AN (P<0.05), HAR —HAERFEER

EmERN AR EERYEREITERL(P>
0.05),
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545.1% . HTH 75% (117/156) LR B H RGP &
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FmiE S®RE 15 B 15 RAES Sk EH
PR MAT 45521 . A BF5E A, BRI R ] 1 75 B fa)
SH AR B A I T A8 IR I rLipL41/1 3K rLipL41/
2GS RERBEE RN, LRLRERAR
7~ LipL4l 2B 4 B YEHUR , R /R 0 JEAR T BB Az
FHAEE ., M LipL4l £ H 75 45T,
HEyh s B EEE, H S RN E SR
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T R W 2 T BB, A BB R T O o o R
W&, B A LipL4ls 27 {7 T 4 R S BER 45
HELEN., REREEEAR TR TEM, B
ZHE SRR AE LB AR RS T E .
AT LRIE LR ERATH 15 8 15 854
AR 2 AMEE R, 56601 F1 56604 Bk 4 K4 518
F LipL41/1 BA LipL4a1/2 B | KB AP RITIR
MTREREEBERAR, KA GEREEFRY
ERLF 4k 56601 #k F 56604 MR E A X, BN
LipL4l RE ISR B R FHEES,
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BAHREE EE BB FRL KA IR A, A
REH AN B0 & S T B iR B 1 4 F s AR B 4k
REFER MMM Y E SRR FERIRT 2
T —REW B S RGBT B I R

AR REME . BRI IRTT R I FERBIHUE R
ErokmaE"Y . i, BATES TET Lipldl/1
M rLipLA1/2 89 ELISA, LA T M 7E 894k B R A
BE)G  WUIRA T LipLAl = A B i 28 S e 5 HE 9L
IR, LREEREN, RAFEBBREN 156 54 4%
B M IEFRA P, rLipLA1/1 1 rLipL41/2 $¢ 55 IgM
PR32 4y 51 784 .6% ~ 87.8% F178.2% ~83.3% , ¥
St 1gG MR 51 H69.2% ~81.4% F175.0% ~
80.1% , 487~ B SRR 5 {0 2 3 AT W BUY LipL4ls
BRI R N A TR A 1gM A [eG B LE T
&, rLipL41/1 # rLiplA1/2 "I 4E h i@ AR AR E T
PR A EE SR A, MAT 55 o F U &
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IgG-ELISA Z8e ok — 2 B 58 3%, & 7T BB L M 18]
3B R 3 A Ao IV A T T 9, TR R &
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