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BRI ZAS M B S EE 4 B #k Imo0160 EE =& & F5I 5

KEX KR D HALX BRET FaX
(A FR2ESYRHE2ABE i AR 832000)

B E (] £HENFRARA—FEZHRRIEREA, FIlRAFDME K. LmierE
A& LPXTG AFEFOLELEENFHRRIRTRETZER, REBELAFLHREF T TN G
41 A LPXTG A5 &G A B8 bR dn. 3838 20045 8 3758 47 £ i 45 5 4k LMOOSB2 49
LPXTG £ /5% & Lmo0160 #94& B 34T £ I R A M1E & oW, AHIhieiieiRptdat, [Fik] 4R
3 GenBank Uk #9 Imo0160 /& 7K it4F F 1514, #1H PCR 7 ikt #7538 o & #4469 Imo0160
ARBATY 3, W38 = 4 055 pMDL9-T Ak, #4T PCR. WBey 5 BF 5 M, Fhaf
ARZFBRAINAZaFI S0, [4R] 5 B4 LMI0SB2 4 Imo0160 A 7 4K A
1708 bp, &4 1428 bp t9F X ALIE, 2% AL 475 AN EILER; LMOI0SB2 #& Imo0160 4% B2 /-
%] 5 CFSAN008100 #k(4b &, £E). CFSAN023463 #k(4b &, £ ). J2-064 #k(4b &, £H).
F2365 #k(4b &, &, £ BE)F= NTSN #k(4b &, 25F M, + E47 0480044 99.0%-99.1%;
5 M7 #k(4a &, 45, FEAT)FEMME S 97.2%, 5 Finland1998 #k(1/2a &, #H). N53-1
#R(U2a A, #OKME, #BE). N1546 #r(1/2a &, &, F+&)#= EGD-e #r(L/2a &, £ E)ARMUME A
87.2%-91.1%; HIE-FeRIALMA I 5 LA AARAAMMEA 91.8%-99.4%. A LFMME T,
LMO90SB2 # #k 49 Imo0160 £ B 5 CFSAN023463. F2365 A= NSTN B Ak E4 % 244, & TR
—o % b, mE4REH EGD-e AMFL X AR, BO R _KLEMTAN A, LMIOSB2 4
Lmo0160 & & A FRMWEE, FFK, RHREELEM. &G LMRIUNEH Lmo0160 &
8 A H IR E G 4o A Cna B £ #3k. (448 1% T LMO0SB2 49 Imo0160 4 F , 4 it—4
A7, LM9O0SB2 44 Imo0160 A B sh 4 2 7 2 4k,
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Cloning and sequence analysis of Imo0160 gene of Listeria
monocytogenes strain from Xinjiang

ZHANG Qi-Wen LING Chen MA Xun~ DU Dong-Dong
QIAN Ling-Xiao LI Hong-Huan

(College of Animal Science and Technology, Shihezi University, Shihezi, Xinjiang 832000, China)

Abstract: [Objective] Listeria monocytogenes, an important food-borne pathogenic bacteria, often
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causes human and animal diseases. The cell wall surface proteins with an LPXTG motif play an
important role in the pathogenic process of L. monocytogenes. According to the whole sequence of
the reference strain, the function of some proteins among the 41 predicted LPXTG motif proteins is
unknown. The aim of this study is to clone and bioinformatics analysis of the gene of LPXTG motif
protein Lmo0160 of L. monocytogenes LM90SB2 isolated from diseased sheep in Xinjiang. It could
provide the foundation for functional verification. [Methods] A pair of specific primers was designed
according to the predicted sequence of L. monocytogenes Imo0160 gene in GenBank. The Imo0160
gene was amplified by PCR, and the amplified products were cloned into pMD19-T vector and
verified by PCR, restriction endonuclease digestion and sequencing. In addition, the bioinformatics
on nucleotide sequence of Imo0160 gene of LM90SB2 strain as well as putative protein structure had
been analyzed. [Results] The sequence length of LM90SB2 Imo0160 gene was 1 708 bp,
containing a 1 428 bp open reading frame (ORF) encoding 475 amino acids. The nucleotide
sequence similarity of Imo0160 gene of LM90SB2 strain was 99.0%-99.1% with FSANO008100
strain (serotype 4b, USA), CFSAN023463 strain (serotype 4b, USA), J2-064 strain (serotype 4b,
USA), F2365 strain (serotype 4b, cheese isolate, USA) and NTSN strain (serotype 4b, sheep brain
isolate, Yangzhou, China), 97.2% with M7 strain (serotype 4a, cow’s milk isolated, Zhejiang,
China), and 87.2%-91.1% with Finland 1998 strain (serotype 1/2a, USA), N53-1 strain
(serotype 1/2a, fish isolate, Denmark), N1546 strain (serotype 1/2a, cooked ham isolate,
Switzerland) and EGD-e strain (serotype 1/2a, USA). Its putative amino acid sequence similarity
was 91.8%-99.4% with above strains. The phylogenetic tree showed that the Imo0160 gene of
LM90SB2 strain was closely relative with CFSAN023463, F2365 and NTSN strains which were in
the same branch. However, it was genetically far to the international standard strain EGD-e. The
secondary structure prediction showed that LM90SB2 Lmo0160 was hydrophilic protein without
signal peptide and transmembrane structure. The protein domain prediction showed that
Lmo0160 protein had collagen binding domain and collagen-binding surface protein Cna-like,
B-type domain (Cna B). [Conclusion] The Imo0160 gene of LM90SB2 strain was successfully
cloned. The cloning and analysis of Imo0160 gene provide an important foundation for further
study of Imo0160 gene.

Keywords: Listeria monocytogenes, Imo0160 gene, Cloning, Bioinformatics analysis
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AT B D) B B LAl
1 MRETE
1.1 EHRFABTRL
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15 PCR¥HEBEBEKT
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Imo0160-F #1 Imo0160-R & I 5|44 44 H (¥
Bt, PCR JZWAKZ (50 pL): 10xPfu PCR buffer (&
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T Amp' (100 pg/mL)AY LB ARG S5 |, 37 °C
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TMHMM-2.0/) 5T 28 F 5 e 44 ;. I TargetP
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15T — RS R R — 254

2 ZRE4h
2.1 Imo0160 ERF PCR # 1% % 52 F& i 5
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Figure 1 Amplification product of Imo0160 gene from
LM90SB2 by PCR

H: M: Trans5K DNA Marker; 1. 2: LM90SB2 ¥k Imo0160

FER Y 5.
Note: M: Trans5K DNA Marker; 1, 2: Imo0160 gene amplification
products of LM90SB2.
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B /-3.000, Kifsradiimm TrKmaiim,
DUZEE R TRk E (] 4).
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2 3 4 5 6 7 08 09 10 1
. 1 99.1 99.1 | 872 99.0 i 91.1 99.1 1 972 : 91.1 . 91.1  99.0 | 1 . A Listeria monocytogenes LM90SB2
§ 2 1994 100.0 : 89.7 99.7 i 91.4 : 100.0 | 975 i 91.4 : 914 : 99.7 | 2 : Listeria monocytogenes CFSAN0O08100
E 30992 99.8 89.7 99.7 ¢ 91.4 (1000 | 97.5 i 914 | 914 | 997 | 3 : Listeria monocytogenes CFSAN023463
% 4 : 918 : 94.6 94.6 89.5 ¢ 999 i 897 {1 91.0 {999 { 999 i 89.5 i 4 [ Listeria monocytogenes EGD-e
g 50992 ¢ 99.8 99.7 i 944 91.3 99.7 § 974 : 91.2 { 91.3 { 100.0 i 5 i Listeria monocytogenes F2365
g 6 918 i 947 94.7 © 99.8 94.6 914 : 91.6 : 99.8 : 99.8 i 91.3 i 6 i Listeria monocytogenes Finland1998
§ 7 i 994 : 100.0 99.8 ¢ 94.6 99.8 94.7 97.5 i 914 : 914 i 99.7 i 7 i Listeria monocytogenes J2-064
::( 8 1962 984 983 1 942 98.2 94.4 98.4 914 1 914 | 974 | 8 | Listeria monocytogenes M7
% 9 :91.8: 947 947 + 99.8 94.6 i 100.0 94.7 : 94.4 999 i 912 : 9 | Listeria monocytogenes N53-1
h 10 i 91.8 i 94.6 94.6 i 100.0 944 i 99.8 i 946 i 942 i 99.8 91.3 | 10 | Listeria monocytogenes N1546
11§ 992 ¢ 99.8 99.8 ¢ 944 : 100.0 94.6 99.8 : 984 : 946 : 944 'll Listeria monocytogenes NTSN
2 3 4 5 6 78 9 10 1

2 ATE&E# Imo0160 ZEBMIMAEER F5| 55 E EIKEIRME LIS 5547
Figure 2 Homology analysis of nucleotide and amino acid sequences of Imo0160 gene in various strains
1 4 BN Imo0160 HE KA BRI, 25 T 2R Imo0160 KA 2 FEfR [ I 4.
Note: The right corner of Imo0160 nucleotide homology and the left corner of Imo0160 amino acid homology.
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A Listeria monocviogenes LM90SB2 (MF991112)
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100 {Lfﬂerm monocytogenes 2365 (AC017262) b
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[ Listeria monocytogenes CFSANOOSI00 (CPO11395)
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Serotype

Serotype

100

0.05

Listeria monocviogenes M7 (CP002816) 1
Listeria monocytogeres Finland 1998 (C P002004}

Listeria monocytogeres N1546 (CP013724) Serotype
Listeria monocyvtogenes EGD-c (AL591824) 1/2a
Listeria monocvtogenes N53-1 (LHHE999703)

3 LM90SB2 HY Imo0160 ¥ & FF 51l B R Geidt L 4 2 4
Figure 3 Phylogenetic tree analysis of nucleotide sequences of Imo0160 gene of LM90SB2
i S IF5 IR GenBank B35 433 FANETF 2R Bootstrap #: 5 {E (>60 (19 Bootstrap {HAS N AI{E); trR FREAAALE

FRIYA24K(0.05 FRTEPIAN PS4 5% 1k).

Note: The numbers in parenthesis represent GenBank accession numbers; The numbers on each branch indicate the bootstrap values
(believable if >60); Scale represents the nucleotide changes in per unit (0.05 means 5% changes were observed between two sequences).
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Figure 4 Analysis hydrophobicity of Lmo0160 protein of
LM90SB2
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Note: The horizontal axis stands for the position of amino acids in
this protein and vertical axis stands for the hydrophohicity. The
positive value of vertical axis represent hydrophohicity and the
negative value represent hydrophohicity.
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A S (SP) 5 Ry 0.112, BRI E AN B T4
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FI i, 45520, Lmo0160 &5 1114 100—226 fif
SR NI R 454 259-329 v Fll 351420 fif
LR M Cna B /F.*@injz(&‘l 5). FJfl SOPMA # 1t
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234 4>, 15 49.26%; IEfEE 139 4>, 5 29.26%;
o-T2E 58 4, 5 12.21%; B-54 A 44 4, 15 9.26%
(5l 6), SWISS-MODEL 43 #r-F- & #iill % 2 (1 1)
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T .
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6 IIOO ZIOO 360 4|00

Bl 5 LM90SB2 #Y Lmo0160 25 H Ky 4544 im 75Ul
Figure 5 The predicted structure domain of Lmo0160
protein of LM90SB2
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B 6 LM90SB2 Lmo0160 & H Ky — K L&+
Figure 6 The predicted secondary structure of Lmo0160 protein of LM90SB2

T A: h: o8B0 o B-5EAA; oo JCRUNIEM; e EAPEE. B: FIPMARRIBAKERIATR oIR8, IEMEE, B-FMAICHL

TR

Note: A: h: Alpha helix; t: Beta turn; c: Random coli; e: Beta extended strand. B: The lines in the picture represent alpha helix, beta extended

strand, beta turn and random coli respectively by the length.

B 7 LM90SB2 Lmo0160 & 1 I =R LEHIFRMN
Figure 7 The predicted tertiary structure of Lmo0160
protein of LM90SB2
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