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Screening and analysis of immune related proteins of
Streptococcus suis serotype 7
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(1 State Key Laboratory of Veterinary Biotechnology . Harbin Veterinary Research Institute ,Chinese Academy of

Agricultural Sciences s Harbin, Heilongjiang 150001, China)

Abstract: [Objective] This study aimed to identify the immune-associated proteins of Streptrococcus su-
is serotype 7 as S. suis vaccine candidates. [Method) The two-dimensional gel electrophoresis (2-DE) for
S. suis proteome separation was established for S. suis WHO7 strain and the immune-related proteins were
identified by western blot. [Result] Three proteins were recognized by S. suis positive serum and identified
as L-lactate dehydrogenase (LDH) by mass spectrometry analysis. The molecular mass of the predicted
protein was 35 420 ku,its pl was 5. 05,and there were two trans-membrane regions at 10— 28 and 110 —
129, respectively. The tertiary structure of the protein was also successfully simulated according to the
forecast analysis. [Conclusion) This study screened and identified one immune-related protein from strain
WHO07 and simulated its tertiary structure.
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Analysis of Streptococcus suis protein profile by 2-DE(A) and western blot(B)
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Protein spots 1—3 in map A were selected for MS analysis
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Table 1 Identification of selected spots by MS analysis
5% 2B 45 1 R NCBI % 3t % HEHAR 5 i/ ku g2 %
Selected spot NCBI entry number Protein name Nominal mass Mascot score
1 gi/146318730 L-FLM2 It Z i 1-lactate dehydrogenase 35 400 187
2 gi/146318730 L-FL R i = ¥ L-lactate dehydrogenase 35 400 139
3 gi/146318730 L-FL2 i (8 L-lactate dehydrogenase 35 400 163
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Fig. 4 Amplification fragment of LDH gene by PCR
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Fig. 5 Double digestion identification of pET30a-LDH
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Fig. 6 Prediction of trans-membrane domain of LDH
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Fig. 7 Prediction of secondary structure of LDH
H. Alpha helix; E. Beta folding; C. Irregular curly
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Fig. 8 Prediction of tertiary structure of LDH

34w

1 B8 1 Wy 2 I 0k s 0k O B SR B A O TR U
ASAERE I AN i S B e 3 O 6 1T L T R A7 AE 1R
BHPE SO T S 3 A I 2 2 T 9 U2 g X ) Ha ke
o3 R RS B M A B AR A G A
R b e AT G S I Y R B A AT T
SE ARG L O O S R R T AR
IR H 8 1 T 2H 27 5 9 B I8 i Bk i WHO7
AR P LA T 1 A B Sl i 2R R L
i i i

FLIR I8 UMl CLDH) & — Fifol % i 167 . A ik Ak 3L
2 6 A N B R A 5 ) R X R R
Fr B A7 AR 25 57 - AR BEAHE AL A R] A9 A 2 SO o (HL L 3K



6 (Rl i N N e o TG e 2

543 &

TR T EA RS . LDH I Z {7 4E
Ty AW K R E Y T, BETOCT LDH B3
AWF5E 238 22 48 A AR g 4 vb 0V FH O T okt
FCHAT 0 Ho 7 SR PR 5T i R LS

SRtk — 20 Sk T BB BE R T 0 B 6 8 B A 5
A G PR I R R N A 0 ME L A S
AWNE B O k& LDH #4751 %125 4t 3R W
LDH I H F 5 4 15 327 AR, o Tl &N
35 420 ku, BEIS A 500 5. 05, 78 W 3L 3h Wy 4k 41 19
A 30 h FEBERE R 3R A 1A 1 4 i)
KF 20 A1 10 h, A6 W P B R Fa E H8 Bk 25. 69
R TFBAME 40)  E KW PR AR 2 . — MR Ui,
H T A BL AR P ) S K M R 6 1 2 TR I AR
JoT 1) 5% K A 5 8 Y B L R U G
UL TR i X R T P A ) g A
WEHRFRNMA X . L0, LDH ZREHHH o
PEE (HD /7 41, 9%, 3 F18 (E) i 14. 4%, AN HLI
(O (543, 7% . ZJT I H o BRI AN TC L i 1
ek 85. 6 %0« $i 7R 1% 2K 1 A AR 4 1 mT 88 1k L AT B
HH e A k" . LDH ) =% 45 F B 0l $2 4 T 1%
EAWS AR EAE R Fif — i a4 5 1)
REM R B AR EE L

[ 5% 0k

(1] E AROBF, FH H 55 5 HEBR R AT % SO T
FEBUR [J]. S e 2 i . 2006, 27(9) : 27-31.

Wang H, Zhao Y L, Wang J W, et al. Epidemiological status
and vaccine research of Streptococcus suis [J]. Progress in Vet-
erinary Medicine,2006,27(9):27-31. (in Chinese)

[2] Dekker C N T,Bouma A,Daemen A J J M,et al. Homologous
whole bacterin vaccination is not able to reduce Streptococcus
suis serotype 9 strain 7997 transmission among pigs or coloni-
zation [J]. Vaccine,2012,30:1379-1387.

(3] 2 W8 ek 55 5. FEEERR A 2 B8 00 A O R i TF 58
HEJE [ op [ A= il it 2 2 7L 2011, 24(3) - 362-365.
LiP,He Y J,Feng S Z. Progress of new virulence genes in
Streptococcus suis type 2 [[]J]. Chinese Journal of Biologicals,
2011,24(3):362-365. (in Chinese)

[4] Zhu H D,Huang D Y,Zhang W,et al. The novel virulence-re-
lated gene stp of Streptococcus suis serotype 9 strain contrib-
utes to a significant reduction in mouse mortality [ J]. Microbial
Pathogenesis,2011,51:442-453.

[5] Higgins R,Gottschalk M, Boudreau M, et al. Description of six
new capsular types (29-34) of Streptococcus suis [J].] Vet Di-
agn Invest,1995,7(3) :405-406.

[6]

[7]

[8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

B B, TR AT DS, S 3 LA B A RE G Y A B R T
WATRE IR A [T, P BN 3k R 24 4. 2009, 25 (10) : 977-
979.

Yang Z,Wang K C,Fan W X, et al. Epidemiological apparently
healthy pigs carrying Streptococcus suis situation [ J]. Chinese
Journal of Zoonoses,2009,25(10):977-979. (in Chinese)

Yu H,Jing H,Chen Z,et al. Human Streptococcus suis outbre-
ak,Sichuan, China []J]. Emerg Infect Dis, 2006, 12 (6); 914-
920.

Li ] Q,Xia J,Tan C. Evaluation of the immunogenicity and the
protective efficacy of a novel identified immunogenic protein,
SsPepQ,of Streptococcus suis serotype 2 [J]. Vaccine, 2011,
29:6514-6519.

BRLLA R8T ¥, 22 5Bk . 2 U fH Sk Bk T % M
J&e [1]. BB 22 A Wy i R . 2009, 9(14) ; 24-28.
Geng H R, Zheng Y L, Jiang Y Q. The research progress of

43 T WF 5 ik

vaccine candidate molecules for Streptococcus suis type 2 [J].
The Progress of Modern Medical.2009.,9(14) :24-28. (in Chi-
nese)

Zhang W,Lu C P. Immunoproteomics of extracellular proteins

of Chinese virulent strains of Streptococcus suis type 2 []].

Proteomics,2007.7.4468-4476.

Du H M, Huang W, Xie H F,et al. The genetically modified

suilysin,rSLY P353L, provides a candidate vaccine that sup-

presses proinflammatory response and reduces fatality follow-

ing infection with Streptococcus suis [J]. Vaccine, 2013, 31

4209-4215.

Kao S M, Miller E D,Su L. A leucine zipper motif in the cyto-

plasmic domain of gp41 is required for HIV21 replication and

pathogenesis [ J]. Virology.2001,289.:208-217.

FigHE X B AT A FUIR A i A g AR A

L] i 2 TR 244 . 2006 (3) : 512-516.

Wang H Y.Liu M, Wang H J.et al. The microbial metabolic

engineering of lactic acid production [J]. The Chinese Journal

of Proces Engineering,2006(3) :512-516. (in Chinese)

Mann M, Hendrickson R C, Pandey A. Analysis of proteins

and proteomes by mass spectrometry [ J]. Annu Rev Bio-

chem,2001,70.:437-473.

N £L SRR, o R FY L A5 BRSO  A 2 TR 1RHT 3E

Bk XS5 SigmaB #0119 FLE L ¥ 51 0 M B o 44 A 3 1 45 4

T [T, A . 2012,28(32) : 72-77.

Yang L. H,Zhang Z C,Meng Q L.et al. Monocytes hyperpla-
sia of listeria in Xinjiang wild strains XS5 SigmaB cloning and
sequence analysis of operon and its coding protein structure
prediction [J]. Chinese Agricultural Science Bulletin,2012,28
(32):72-77. (in Chinese)

Claverys J P, Prudhomme M, Martin B. Induction of compe-
tence regulons as a general response to stress in gram-positive

bacteria [ J]. Annu Rev Microbiol,2006,60:451-475.



