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Cloning., expression and antigenicity analysis of surface protein esp gene of pathogenic Enterococcus
faecalis of bovine mastitis in Inner Mongolia

SHI Jing-nan'*?*,XI Lingao-wa''*?, WU Jin-hua'*’,BU Ri-e"** , WANG Jin-liang' ,CHEN Jin-long" ,
WANG Zan*jial'z'3 (1. College of Life Science and Food Engineering, Inner Mongolia University for
Nationalities , Tongliao , Inner Mongolia 028000 ,China ;2. Inner Mongolia Autonomous Region Engineering Technology
Research Center of Prevention and Control the Pathogenic Bacteria in Milk ;3. Research Institute for Pathogenic in Milk
of Inner Mongolia University for Nationalitiesa ; 4. Shandong Province Binzhou Animal Husbandry and Veterinary

Research Institute) ™™

Objective  Cloning and expression of the surface protein esp gene from Enterococcus faecalis, a clinical
isolate of mastitis in dairy cows in Inner Mongolia,antigenicity identification and bioinformatics analysis of the expressed
product.  Methods One pair of primers was designed using the Genbank published sequence number CP045045. 1
Enterococcus faecalis esp gene DNA as a template, The esp gene was cloned, sequenced, and the recombinant expression
vector pET-30a(+)-esp was constructed for prokaryotic expression,and the expressed protein was identified by Western
blot. DNA Star bioinformatics software was used to predict the spatial conformation, physicochemical properties,
transmembrane region,and antigenicity of the expressed proteins. Results Sequencing showed that the cloned esp gene
sequence was 776 bp in length, with 100% similarity to the NCBI published esp sequence (CP045045. 1). The recombinant
expression plasmid pET30a(+)-esp was identified by PCR and enzyme digestion, and was correctly constructed. It was
transformed into the prokaryotic expression bacterium BL21 and then induced by IPTG,and SDS -PAGE showed that the

relative molecular mass of the protein was about 28 X 10°. Western blot analysis showed that the purified recombinant
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protein was recognized by the corresponding mouse antiserum. Analysis by DNAStar bioinformatics software showed that

the protein had a molecular mass of 37 X10%,an isoelectric point of 4. 33,a total of 54 negatively charged residues,a total

of 30 positively charged residues,a molecular formula of C,;gy Hjgs Nyoo O35 - 6. 98% a-helix, 1. 94% p-fold and 68. 6%

irregular fold. Its secondary structure is dominated by irregular convolutions and the presence of more antigenic epitopes

on the surface. A transmembrane region exists between amino acids 6-25, and the protein is presumed to have

transmembrane properties. The antigenicity analysis showed that the esp gene encoded proteins had good antigenic

accessibility in the amino acid residue regions of 14-55,59-170,186-197 and 206-255, with more concentrated antigenic

accessibility in the region of 59-170. Conclusion

The protein encoding the esp gene of Enterococcus faecalis, a

pathogenic bovine mastitis isolated in Inner Mongolia, has good antigenicity and can be used as a candidate antigen for the

detection target of this bacterium infection.

QGG Y| Diary mastitis; Enterococcus faecalis sesp gene;physical and chemical analysis of antigens
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Bk ( Staphylococcus aureus ). K g B #
(Escherichia coli) % 5| M FLIR R 2 W, (A
H 2016 4F D)o iy B 5% 0 A & B0 76 N 50l 2R 7 i X
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Fig. 1 Gram staining ofE. faecalis (2000X)
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Fig. 2 ElectropHoretic identification of PCR amplificationproducts
of esp Gene
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M  DNA maker(2000 bp) 1 Bacterial liquid PCR product
Fig.3 Agarose Gel Electrophoresis Identification of PCR Amplified
Products of esp Gene in Bacteria
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Fig. 4 Recombinant plasmid pMD18-T-esp PCR product
identification by agarose gel electrophoresis
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Fig. 5 Recombinant plasmid pMD18-T-esp double restriction
digestion identification
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recombinant expression plasmid pET-30a(+ )-esp
Fig. 6 Recombinant expression plasmid pET-30a(+ )-esp double
restriction digestion identification
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(P2 #HAAXE 2 IPTG iS5 BL21(DE3) /pET-30a(+)-esp 2
k2= 3 IPTG 55 BL21(DE3)/pET-30a(+)-esp 5 5 1 1k
2 B 4 PTG %5 BL21(DE3)/pET-30a(+)-esp i i 24 it i
¥ 5 BL21(DE3)/pET-30a(+)-esp % ik [ 4lifk 7= 4

7 Rk ESP T H i SDS-PAGE 4 #7

M  Low molecular weight protein Marker (116 ~ 14 ku) 1
BL21(DE3) (pET-30a(+)) empty vector induction product 2 BL21
(DE3)/pET-30a(+)-esp induction product whole bacteria 3 BL21
(DE3)/pET-30a ( + )-esp induction product supernatant 4  BL21
(DE3)/pET-30a ( + )-esp induces product precipitation 5  BL21
(DE3) /pET-30a(+)-esp purified product

Fig. 7 SDS-PAGE analysis of the expression product ESP protein
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M EASTFHEERRE(QLI6~14 ko) 1 4ifbyEH ESP #HEH 2
fEfRE 2 4ifbiE4 ESP & A 4 5B 3 gifkiE4 ESP &
M8k 4 difbiEL ESP HE [ 16 57

E 8 ESP EZHZE B\ Western blot £F

M Low molecular weight protein Marker(116-14 ku) 1 BL21
(DE3) (pET-30a(+)-esp) purified product diluted 2 times 2 BL21
(DE3) (pET-30a( +)-esp) purified product diluted 4times 3 BL21
(DE3) (pET-30a(+)-esp) purified product diluted 8 times 4 BL21

(DE3) (pET-30a(+)-esp) purified product diluted 16 times
Fig. 8 ESP identifcation of recombinant protein Western blot

7 ZEEAesp BEEFIEMEEREDN

7.1 E@EEG esp AWK T 698K B R RIS A
X 4H BRI Y . 2 5 CP045045. 1 % 41 Xt [
5 100% (E 9) . HHEZFEHERTE esp T 5 51 k1L A
iR 10, REEH esp HWWERF I 5
CP040898. 1, CP085291. 1 ®y [a W ¥~ 97. 0%, 5

CP045045. 1 ) [/ ¥t F 100%. 5 2% ip Bk W
CP045045. 1 Fk 7% & & & f it, i if NCBI X}

CP045045. 1 J3 #r » 73 15 119 2% Jizg BR 1 O 7L U4k 28 i R
==
A .
Query 1 GGATCCGAAGGCACCAGTATTGAAAGTGGCACCACCGTGTTTGCAGTTAAAGATGGTGTG 60
. IIIHIIII||||||||||IIHIIIIHIIII]IIIIIIIIIIII\IIIIIIIIIIIII
Sbjet 1 GTGTTTGCAGT' 60
Query 61 AAACTGCCGGTGCTGAAAGCCAAAG, 120
|||H|||||||||||||||||l||||HIIIlIIIIIIII|||1|\||||||||||||l
Sbjct 61 AAACTGCCGGTGCTGAAAGCCAAAGATGGTTATACCGATGCAAAA 120

Query 121 TGGCCGGGTGAAGCAACCCAGCCGA' AGTGCC 180
. IIIHIIIIIIIIIIIIIIIIHIIIIHIIIIIIIIIIIIIIIIHIIIIIIIIIIIII
Sbjct 121 TGGCCGGGTGAAGCAACCCAGCCGATTAAGGCOGATGATACCGAATTTGTTAGCAGTGCC 180

e 81 AT 2
Sbjct 181 ACCAAACTGGATGATAAAAGTGATGCCGATAAATATACCCCGGAAGGTCAGAAAGTTACC 240
Query 241 ACCGAACTGAATAAGGAACOGGATGCCAGOGAAGGCATTAAGAATAAGAAAGATCTGCCG 300
. LILLLLL IIIIIIIIIIIII[IIIIHIIII]IIII[IIIII]HIIIIIIIII&I:II
Sbjct 241 A AATAAGGAACOGGATGCCAGOGAAGGCATTAAGAATAAGAAAGATCTGCCG 300
Query 301 AAAGATGCAAAATATACCTGGAAAGAAAAGGTTGATATCAGTACCGCOGGCAATAAGAAA  360|
II|HIIII|IIIIIII||IIH|II|HIIIIIIIIIIII||IIH|III||III||II

Sbjct 301 GATGCAAAATA' 'AAAGAAAAGGTTG: 'GCOGGCAATAA( 360
Query 361 'AGTGATGGCAGCAGT( 420
. IIIHIIIIIIIII]IIIIIIHIIIIHIIII]IIII[IIIIIII\IIIIIIIIIIIII
Sbjct 361 ACCGTGGTTGTGACCTATAGTGATGGCAGCAGTGATGAAGTTGAAGTGGATGT TA 420
Query 421 AACCGACCGTTGAAGGTGAAAAAGTT 480
. IIIHIIIIIIIIIIIIIIIIHIIIIHIIIIIIIIIIIIIII]I\IIIIIIIIIIIIl
Sbjct 421 'CGATAATOGTAGCGATGCAGATAAATA’ TTGAAGGTGAAAAAGTT 480
Query 481 GAAATTGGCGGCAAAGTGGATCTGACCGATAATGTTACCAATCTGCCGACCCTGCCGC: 540
. IIIHIIIIIIIIIIIIIIIIHIIIIHIIII]IIIIIIIIII]I\IIIIIIIIIIIII
Sbjct 481 GAAATTGGCGGCAAA( ' TTACCAATCTGCCGACCCTGCCGC. 540
Query 541 GGCACCA(  TGGTACAATTGATACCAATACCCCTGGTAAT 600

IIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIII]IIIIIIIIIHIIIIIIIIIIIII
Sbjct 541 600
Query 601 "ACAAAAGAT. 660
. ||||||I|I ||II|||||I|HIIII||I|I|||1II1||||||H|II||||I|||||
Sbjct 601 AAGTGAC TGGTACAAAAGAT. 660
Query 661 GTTGAAGTG: TATGAACOGACAGTTG: 720
. IIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIII
Sbjct 661 AGTGATGCAGATAAGTATGAACCGACAG' 720
Query 721 AACGCGAATTC 776
. I||||II|IIIIIII||I||IHIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIII
Sbjct 721 AAAGTGGAAATTGGTGGTAAAGTTGATCTGACCG. 776

9 esp EEEEF S5 F 5 (CP045045, 1) BLAST tb Xf 43 #7
Fig. 9 Comparison of esp cloned sequence with BLAS
with sequence (CP045045.1)
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Fig. 10 Evolutionary tree analysis
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Sy Az I 375 92 PR
7.3 esp ARGBAEGHEMLER  FH Expasy 4
PG B EAE B 4y A ESP 25 1 i BRAL R T .
ORI E 258 AN RR R AR A 67 A Y Bk R
54 AL IE BT R SR BB 30 4. B AR T
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