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Establishment of an Indirect ELISA for Detecting Antibodies against Listeria

monocytogenes in Mouse Serum Using the InlB Protein
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Abstract: This study aimed to establish a rapid and effective indirect ELISA method for detecting
Listeria monocytogenes infection in samples. The InlB protein was expressed and purified in vitro
using a prokaryotic expression system. The optimal parameters for the indirect ELISA method were
determined through optimization, an indirect ELISA method was established. Soluble expression of
InIB protein was achieved using the pCold II-10 X His vector. Optimal conditions determined by a
grid-screen method were: InlB protein coating concentration of 4 pg+mlL ', blocking with 10% skim
milk powder at room temperature for 2 hours, optimal serum dilution of 1:400, incubation at 37 °C for

1 hour, the optimal dilution for the secondary antibody was 1:2 500, with incubation at 37 °C in the
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dark for 8 min. The positive/negative cutoff value was determined to be 0. 37. The indirect ELISA

method established in this study reacted only with L. monocytogenes-positive sera, maintaining

positive detection at a serum dilution of 1: 800. The coefficient of variation (CV) for intra-batch

replicates ranged from 2. 79% to 6. 64% , while the CV for inter-batch replicates ranged from 2. 61%

to 7.75%. Compared with a commercial kit, the overall agreement rate was 95.83%. The indirect

ELISA method established in this study for detecting L. monocytogenes-infected samples exhibits

high specificity, sensitivity, and reproducibility.

It can be used for rapid detection of L.

monocytogenes-infected samples, providing a reference for monitoring listeriosis.
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pColdII-10 X His %5 £ 5T kL 73 5l % A6 %2 BL21 &2 25
2N I3 5 3% 28 ODiog 14 0. 6~0. 81, IPTG
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IgG LA 1: 2 500 () # B¢ Ik 37 "CH¥ & 1 h, TMB
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Table 1 Primers sequence

EIE/ER 19741 (5'—>3")

Primer name Primer sequence

inlB-F catATGGAGCTCGGTACCCTCGAGGGATCCgtgaaagaaaagcacaacccaagaagg
inlB-R GCAGGTCGACAAGCTTGAATT Cttatttetgtgeccttaaattagetgettteg

pCold-F ACGCCATATCGCCGAAAGG

pCold-R GGCAGGGATCTTAGATTCTG

(3,3',5,5'- 14 H L5 K ) B4 4y @ G i ) (5.8
10 min) o A Z 1B 50 pL, & 91 450 nm 4k 5 OD
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F Yo
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T REBE s AhrifE 22
1.6.2  FES kI FI A AL J5 B ] #2 ELISA
i1 7 I 09\ R 1R N I = SR B 11 N i
S5 K% 53 BOME TR R I3 ™ I NRAR T e 2 1 PR PE
I 38 B 3 2E AT ARSI, A BT i3 S 9 4 X
HRPEARIZ 7 2k 1 4 e 1 o
1.6.3 S I X LM B BH M i 3 1 A7 A
B (1: 50, 1: 100, 1: 200, 1: 400, 1: 800) , I 5 f
1.6.4 FEEMELN Xif AR 5% ST 0y vE R AT
HE Py A M . N MR T R R — B
it A A b G I 3 45 BH P o 3R R 3 A5 9 0 R o At
A ARG I R 8 [R] — bk 4 Ak ) InlB 2B L 7EAS
(] H 399 g e 57 36 vk 000 A ] 6% B B I o DA
FE VRIS, T ot s DALY B I Ta]
AR5 R B(CV=hrifE 22/ F M) X 100%) ", P74k
HEME,
1.6.5 Il PRAE b A i ;. FH A B 5 A ST A [ 42
ELISA J7 15, & I 24 43 /N BRI I FH v b Ak 1 2
B 22 ke 1R ELISA 70 & R B gl oF 38 — 38 7 &
o AR =[(HMEME LB+ ST E &
B0 /RE B X 100261
1.7 SirEHH

¥ H Excel(2023) #4784l 58 1153 1, i A il 46
Bga 20 =kAaEY¥ES , LOFEE (D) 55
M2 (5) TR 2 5 RBAF G R IEAE T i &
02 RIS DRAE AR G D — 350 o

2 & R
2.1 EAZEAWFE

PL LM K % B 8 DNA # # , B JH inlB-F il
in{B-RO1VYHEATY 1 43 0 7 BOR A 1 893 bp,
22 7 R A BB A € %, R W] pCold 1T -10 X His-
InlB 41 33k A d# 0 (&1 1A) o

22 SDS-PAGE kR I & 3, 135 AT TE A9 FF
i BT 29k 69 ku (R AR, R/NS BN &
A — 25, B InlB & 1By AT i Pk 3Rk (1 1B) o Rl
Ni NTA beads #lifk H 09 & 113 47 Western blot %
TE LR TR 078 69 ku b A BRI AT (K 1C) .
2.2 [EHEELISA & N &EH®4

kA AT R B e T R R Ak
JE R4 pgemL ™ R AEEW  10 %0 AR Wk | il 7
e FE i B O 1: 400, "B e AR AR B O 1: 2 500,
TMB f £ i 4 i ] 2y 37 °C 8 min.
2.3 MAPHIGEFREMHIE

DL R0l 2 B 4% 1 A 0 20 53 S5 48 B PR AR G, 4G
OD 5o 25 R B, BIHE ML ODyso o fH AL F 0. 201~
0. 315, i o 7+ 545 P ¥{E () R 0. 250 7, bR il 2
(s)40.036 9,7+3 sk 0.361, % /& #|i5%25%
FLIEHAGT R TSR ETR T SR I AEA ODyso =
0. 37 By B M, 24 A I A A ODyson<<0. 37 B} 2
FH 4

S5 WoR A LM B IE A B, oAt /)y B BH
P 1L 34 R B, 3% B AR BF 5% 4 ST 9 O 0k 4 S
BT
2.4 BIRERN

X BH P LT 2 AT R B A R, 45 SR W oR 2 i v
Fis B S 1: 800 B, H: ODosg i (0. 405£0. 012) 475
PH P, 28 B A FF 58 & 57 (9 (8] 2 ELISA J7 2% sk

PER



3 4 M5 26 < 1) P InlB 25 ARG I /0 B I Y P 72 B A 20 0 23 FGFT T 70 K 4 I 33 ELIS A 2 S7 1769

A M 1 2

bp bp ku

5000
3000
2000

- 69
1893

1000
750

500

250

100

AL inlBIEN Y R Be (M. B AN 23 7 Bim bR e s 1. in/BEEN ™38 )1 BE; 2. BIPERTIR) 3B, InlB R IEH A HY SDS-PAGE 43 #r
(M. | EMXA TR RE; 1. InBiES )R g2 wﬁ?fFInlB FRULTE ;3. InIB K PR W ;4. pCold Il -10 X His 25 # K 15
FJ5 L ;5. pCold I -10 X His 25 AR5 5 J5 UivE ) ;C. InlB & 149 Western blot 58 (M. & FIA X 43 F B A5 5 1. InlB 46
HIRER)

A. Amplified fragment of the in/B gene (M. Protein marker; 1. The in/B gene amplified fragment; 2. The negative control) ;
B. SDS-PAGE analysis of the InlB expressed protein (M. Protein marker; 1. The supernatant after InlB induction; 2. The
precipitation of InlB bacterial fluid after induction; 3. The InlB uninduced bacterial fluid; 4. The supernatant after induction of
pCold 1I-10 X His empty vector; 5. The precipitation after induction of pCold 1I-10X His empty vector) ; C. Western blot
identification of the InlB protein (M. Protein marker; 1. Purified InlB protein)

1 inlBEEVEEMBEARERERE

Fig. 1 inlB gene amplification and InlB protein expression and identification

2.5 ESHRAN A7 B IS S R R(2. 61 % ~7. 75%) EE T
R W AR ELISA Fikmt i EZ 5 725 [ B it R Ak 22 056 & 25 (IFCCO) HEFF 19 10% B 1H , &

H2.79%~6.64%, Hit [ EZ WA R R K Mz EE MR (F2),

2.61%0~7. 750 CV=_FrifE2=/F-#H{H) X 100% ],
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Table 2 Repeatability test results

HEA s S R/ % e 75 S R 5 %

FE L Intra batch CV Inter batch CV
Sample No. ¥ % o5 5 AR SBCE 5 5 AR

TEs (% TEs CcVv
1 1.23940.063 5.08 1.303+0.034 2.61
2 1.21740.034 2.79 1.25640.047 3.74
3 1.26840. 044 3.47 1.237+0. 060 4.85
4 0.287+0.018 6.23 0.299+0.016 5.35
5 0.294-+0.009 3. 06 0.302+0.019 6.29
6 0.301+0.020 6. 64 0.284+0.022 7.75
2.6 MmN

i AR AL B B ELISA Rl SRg ik 3 3 iR

Xt 24 FUN R LM BHAE I35 4 dn 2B AT Al . 2551 InlB # A & LM 1 564 3 7 1, i i 52 1k
BoR, BIVERF A& % 83.33% (5/6) , FHYERF AN o-Met (228 45 Fh 1 2 40 ML, I 76 S UL 14 )5 300 By B 7
1002 (18/18) , EVAFF & %4 95. 83%6(23/24) . PRUAE I ki IniB 2K 1A R 4 A9 o

JECPE W IndB 35 1 A 5 3 R 470 B, AT 484 i A
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