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BE. B&Y #r DISIREIEARRIS & LipL32-LipL41 (LipL32: JE# 14 L32, lipoprotein32 ; LipL41 ; 8% [ 141, lipopro-
teind 1) A0, 95 370 B Y THEBG 56322 W BAHEC S ( enzyme—linked immunosorbent assay, ELISA) B3R, ik BERRR S maied
WEPAR Lipl32 Al LipL41 YE AT AR, R FHERES |9 PCR LM #E lipl32-Lipl 41 Gl &L R RIBGEHE N, LIKE
H AT ST ELISA IR PR AR 22 0 RAURE SRRk BB PESEMERE AR Al AT VEMY . SR YT
1 900 bpZi A7 lipL32—lipL 41 Bl G | JFA% ek T 90 kDa 2245 B9 8 40l & 7R 11 LipL32-Liplal, #5577 5T LipL32-
LipL41 [ ELISA A5 SR FH 77 BIHISHGE BN 85 40 BA %) BT A 70025 3600, A IR 3R 1Y) RS K 96. 1% , 45 5
9 97. 6% ,Kl—EHE N 96. 9% , LPEFRECH 0.937,  £5if Ll LipL32-LipL41 B4 REA T A B s R 857 ELISA 7%
R 25 50 UE Y R e SRR E M, PTHEA T T — IR T AR
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Preliminary development of an enzyme-linked immunosorbent assay

kit based on recombinant fusion antigen protein for detection of Leptospira
HU Yu-shan, LIU Qiao-yi, XIAO Li—hong, ZHOU Yong, HOU Shui-ping, LIU Jun-hua
Guangzhou Center for Disease Conirol and Prevention, Guangzhou, Guangdong 510440, China

Abstract:  Objective  To establish an enzyme—linked immunosorbent assay ( ELISA) detection reagent based on Leptospira fu-
sion protein LipL.32— Lipl41 as a coated antigen. Methods  Leptospira interrogans lipoprotein32 ( LipL.32) and lipoprotein41
(LipL41) were selected as research targets. The fusion gene lipl.32-lipl 41 was constructed by using PCR with ligation primers.
The recombinant protein was expressed in prokaryotic expression system. The ELISA detection system was established by using the
fusion protein as the coated antigen. The sensitivity, specificity and stability of the detection system were evaluated. Results
About 1,900 bp lipL32-1lipl A1 fusion gene fragment was obtained. The molecular weight of the recombinant fusion protein Lipl.32
—LipL41 prokaryotically expressed was about 90 kDa, and an ELISA detection system based on LipL32-Lipl41 was established. 77
confirmed serum samples and 85 negative control ones were used for preliminary verification. The sensitivity, specificity, crude
consistency and Yorden index of the detection system were 96.1% , 97.6% , 96. 9% and 0.937 respectively. ~Conclusions It is
preliminarily verified that the ELISA diagnostic kit based on the recombinant fusion protein Lipl.32-LipL41 as a coated antigen has
high sensitivity, specificity and stability, and can be proceeded with the next verification.

Key words: Leptospira interrogans; fusion protein LipL.32-Lipl41; enzyme-linked immunosorbent assay
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59 PCR A Lipl32-LiplAl @& 3L #7453 &
HEAME 2 WU, W ELISA A&7 &, IF x5
AT HEREVEMN

1 MRE5HZ®
L1 AskRR BIREMONA PO DR AE B N
[A] 5 444K ( Leptospira interrogans , L. interrogans) 27 ¥y
YERR B H MR Y 56 601 Bk R HER Y 56 603 HE |
HAAHEHEENAIS6 6058% FKERFRKZERY 56 606 P N
HEIRINAIS6 6071k | i BEARHF I EE IR AL 56 608 B | it /&%
Vi FEREIR 156 609 #E
1.2 #hAREE BRI EERH QIA-
GEN /A% QIAamp UCPPathogen Mini Kit 27 £ 1% 10
W1 HEH DNA
1.3 4K lipl32-lipl Al bR B ey Mkt ad
FERP 151 W) lipl.32—overlap—R 5 lipl 41 —overlap—F;
Wit liplal PN 2 b B -0 N e s [ TRl
SR P FRIR JFHNEILEER 1,

R 1 BHE Lipl32-lipl Al T R 545 4y

Elb7EA0 Elb7E2 )

lipL32-overlap-R GAGAAGATAATTTTCTCTTAGTCGCGTCAGAAGCAG

lipLA1-overlap-F GCTTCTGACGCGACTAAGAGAAAATTATCTTCTCTAATTTC
Xhol-lipL41-D2 CCGCTCGAGCTTTGCGTTGCTTTCGTCAAC
EcoRI-LipL32-U CCGGAATTCATGAAAAAACTTTCGA G

i 1 lipL32-overlap-R T RIZ N5 liplal I # & X ; lipl 41 -over-
lap-F TRIZL N 5 Lipl.32 3P T B X ; Xhol - Lipl41 -D2 T RIZ K Xhol
FELIE 25 5 BcoRI-Lipl.32-U T RIZJ2 EcoRI B 5

B4, H 20 wl PCR SN A& 2R 53019 3 il A
Z XA R A Lipl32-overlap 1 LipL41—overlap, 334
lipL32 - overlap {& & . B 4 pEasylipL32 —a Jit KL
DNAO. 5 pl; 514 EcoRI-LipL32-U Hl LipL32-overlap—
R4 1 pl; PCR W IRATR 10 wl; H,0 7.5 wl, A
ZA20 pl, ¥4 lipldl-overlap (K F M BAR pEasy -
lipL41-a J§Uki DNAO. 5 l; 514 Xhol-lipL41-D2 FI li-
pl4l—overlap—F £ 1 wl; PCR X W iR & W 10 pl;
H,07.5 pl, PCR B 54K 1 cycle:98 C for 3 min;
30 cycles:98 °C for 10 5,55 °C for 10 5,72 °C for 20 s;
1 eycle:72 °C for 5 min,, [Pl Zlifk PCR 7”4 lipL32-o-
verlap I lipL41-overlap , AZlifb#Y PCR 7= 4 AR Y
B lipL32-lipl Al Fil& LA, 9788 Lipl32-Lipldl Al
FEPRAR R by A R 2liAR 1Y) lipl32-overlapPCR =4l
alifb i) lipL4l —overlap PCR =¥ 45 5 pl; 514 EcoRI-
lipL.32-U Fll Xhol-lipl 41-D2 4% 2 pl; PCR SV IRA
25 w3 H,011 wl, AR FRSE 50 wl, PCR SR Z&A14FH
1 cycle:98 °C for 3 min;30 cycles:98 C for 10 5,53 C

for 10 5,72 °C for 20 s;1 cycle: 72 °C for 5 min,

1.4 Lipl32-Lipl4l @& a e kid 5 5% R
aifk PCR 7=49 lipl.32-lipl41, F EcoRI 1 Xhol 1]
afifb i) PCR 7= ¥ lipL32-lipl41 K ik # & pET28a,
Jiz [ Wi 4li Ak 28 33 U 64 LipL32-lipL41 Fl pET28a , %%
lipL32-lipl41 % pET28a kM rf #44 pET28a-1ipl.32
~liplal AR, AL ZY B KB AT DHS o 2
TGN BN P Y . SRR BRI K
FFEE DE3 o BRECSHME B 7% , P2 U50R: BT 45 06 |, 55
FeikKIAE Lipl32-Lipl4l Bh&&E 1, FH 6XHIS B3
BEHTIARAE R — P 7E 47 90 58 Bl 15 ( Western blotting,
WB) 6 %6 72 8 11 Y 3R 5k, A 2% 18 5% 00 s g g Ol
A& .

1.5 XA &m0 S RS Sk IRy
FB P, B 5 i A AR S pib e, AL
B AR 0. 4 ng/ml, BEAR —HiHi A 1gG-
HRP 1 : 60 000, F i e B r — 0 0 995 7 B[] 4301 A
30 min,
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FHME LY 77 491, L3RR &tk T ELISA A,
1.6.2 N% EIEM  FHE KIS H A (0D H
0.3~0.5,20 ML) , B OD 450 {HIHME (v) Anif
Z(s) ,RAZFRZEOTRE CV%=S/xx100%,

1.6.3 A E MM WA R EE T 4 CH
37 C 7 d,BEHHMAEA 8 il F OD 450 {4, 715
37 COD 450 {5 4 COD 450 fEZ [t

2 & B

2.1 @AAR lpl32-lipldl ¢h#E  FHE 4 by Li-
pL32-overlap F1 LipL41—overlap ] PCR =¥ A4
B lipL32-lipl A1 Bl LI 459 R 1900 bp ZE47H
R A WA 1,

¥ :1:DNA Marker,2:lipL.32-lipL41
1 PCR AR A FA lipl32-lipl4l
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2.2 Lipl32-Lipl4l @ &% & & ik & WB %52
pET28a-LipL.32-Lipl41 #% {1k A BL21/DE3 J&3Z &K
WA SR IK, 5 RIE S R LA R BoR 2y
90 kDakbA H IR K iE, WB g4 1KY, 01
it 90 kDa AbA5 AT B 6xHis B 5 B Ho A4 PR3 A9 4 57 5%
i, B R Rl Rk i . WA 2,

M,l_ 2 3 4

170 —
130 —

100 —-

70 — L

55—

35 -4 B
25—

M E I marker, 1 HALE FORVES 2. HAEAES,3: WB B

PEXT R 4. WB FH S,
B2 R4 M Lipl32-Lipldl k%5

2.3 RBE HFFELLR 77 HIHGS FEYER L
TR B 74 5], 85 I 1E H# AAERS A B 83 f1], B
IRZER L 2, REE =74/ (74+3) x100% = 96. 1%,
RS = 83/(2+83) x100% = 97. 6%, Hl—F Pk =
(74+83)/(74+3+2+83) x100% =96. 9% , Z1EI&%=
74/ (74+3) +83/(2+83) —1=0. 937, PAHAL K & 47 &

R 2 ELISA 25 B 5 441

PR I
ELESA 455 it
E P 2 37 A il 7
S 74 2 76
Bk 3 83 86
it 77 85 162

2.4 MHEELERTAAEMN FHHMEREA (20 ME
fL),0D 450 {E#1{H=0. 387, brifE22 S=0.022,CV% =
5.611% , UL3% 3, VAHDRG % FE R AT, LI AR A/

xR3 KWEESERSEITS

ay
=

0D 450

0.383
0. 360
0.363
0.410
0.411
0.382
0.364
0.387
0.415
0.427
0. 361
0. 406
0.384
0.376

0 NN AW N —

Y =)
RSNV S I )

S K]

fL 0D 450

15 0.357

16 0.393

17 0.412

18 0. 409

19 0. 368

20 0.376

xEs 0.387+0. 022
CV(%) 5.611

2.5 AR HiFIFERET 4 CH37C7d
S, TR ESE A A 5 B OD 450 {H, 45 5 L 32 4., ik
37 CHE 7 d J5, KB BHEREAS OD 450 {H 55
4 CHUERFEA OD 450 {EAH HAF— oM, BAK A
DR 2%, 3497E 0.9 DL b, 386 L 3 B IR 24 i IR 5
B ,37 CHtE 7 d MY TAE 4 CHUE 12 1, Ui
TR B AR T
T4 RUENSLRL

0D 450 {E } OD 450 HAH

%'
37 C 4<C 37 C/4 C

NC 0. 068 0. 069 0. 986
pPC 2.583 2.682 0. 963
N1 0.078 0.083 0. 940
N2 0. 053 0. 056 0. 946
P1 0. 864 0.878 0.984
P2 1.63 1.731 0.942
P3 1.438 1. 454 0. 989
P4 2.08 2.212 0. 940
P5 0.622 0.653 0.953
P6 0. 892 0.912 0.978
P7 0. 887 0.913 0.972
P8 0.941 1. 007 0.934

ENC, negative control , BH 4 %t B, PC positive control , FH XTI,
NI, BIPEREAS 1;N2 BIPEREAS 2;P1~ P8, BHIEREAS 1~8,
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TR0 5005 P 40 A O <7 0 i i 43 8 1A g 2 11 LiplL32
Al Liplal iFf7 R G FRib4lifb V8 2 Wbt i H T4 44
iR ELISA #6300

FH Al & 3 R B R B 2 | an 7 ) 3 12 K i
Ik B E DR AL A B B B g 2 5
MR —Fh s I B S ER 451
PCR VLRI 235 lipL32-lipldl . £ H B3 |
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5.611% , Fa e M R AT, #4001 2F W IR 52 0 45 SR e A ] ¢
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PR,
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