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Identification and functional study of the truncated
surface-associated subtilisin-like protease gene of Streptococcus suis
serotype 2

YIN Su-Peng ZHAO Yan LIMing CHEN Tian YAO Xin-Yue ZHONG Qiu
TAN Yin-Ling HU Fu-Quan"
(Department of Microbiology, The Third Military Medical University, Chongqing 400038, China)

Abstract: [Objective] To clone and express the truncated surface-associated subtilisin-like
protease gene 05SSU0811 of Streptococcus suis serotype 2 (SS2) highly virulent strain 05ZYH33
and measure the activity of the recombinant protease; Construct the 05SSU0811 gene knockout
mutant strain and analyze its contribution to pathogenicity. [Methods] The 05SSU081I gene
encoding SspA was amplified and cloned into the expression plasmid pET28a and then transformed
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into Escherichia coli BL21 to overproduce the protein. The recombinant protease was purified by
chromatography procedures. Its activity was measured by using the chromogenic substrate
Succinyl-Ala-Ala-Pro-Phe-p-nitroanilide (pNa). The 05SSU0811 gene was replaced with
spectinomycin resistance cassette through homologous recombination, then multiple-PCR and
sequence analysis were adopted to identify the knockout strain A05SSU0OS11. The virulence of SS2
wild type and A0OSSSUOS811 mutant strain were then evaluated by calculating the survival rate of the
infected mice. [Results] The recombinant SspA was expressed and purified. Its activity was
demonstrated by the subtilisin-like protease assay. The isogenic mutant A05SSSU08II was
successfully constructed and the virulence of the A05SSSUO8II mutant strain was attenuated
remarkably compared to the wild type strain. [Conclusion] The truncated SspA encoded by
058SU0811 gene in SS2 exhibits its activity in vitro. And it also contributes to the virulence of
SS2.

Keywords: Streptococcus suis serotype 2, Subtilisin-like protease, Surface-associated protein

6 SS2 05ZYH33
05SSU0811
S8
SS2 P1/7  SSU0757
[1-3] SspAl”l N 299 N
(Surface-associated subtilisin-like protease SspA)
SspA P1/7
3 SSU0757 SS2
Motif I (Asp) Motif II
Motif III (Ser) 3
“ 05SSU0811
2 (Streptococcus suis serotype 2 055SSU0811
SS2 SS2
1 RS 3%
[5] 1.1 Ekk. Bk, 5190, SRIYIRIEFRFE
1
BALB /c
SS2 4-5 (14-16 g) SPF
(Streptococcal SS2 THY 2%
toxic shock syndrome STSS) Todd-Hewitt-Broth (THB) el
(6] LB
Laetitia Bonifait 100 mg/L 100 mg/L
SspA SS2 [7-81 10 mg/L 50 mg/L

305

http://journals.im.ac.cn/wswxtbcn



306 A Y £ Microbiol. China 2014, Vol.41, No.2

1.2 £¥EEZNH tool BLAST) 05SSU0811  P1/7 SSU0757
(National Expasy
Center of Biotechnology Information NCBI) InterProScan

(Basiclocal alignment search

R 1 AR P E PR A0 BRL

Table 1 Bacterial strains and plasmids used in this study

/ /
Bacterial strains/Plasmids Characteristics/Function Source

S. suis 05ZYH33 Virulent strain of SS2 isolated from patients with a toxic Collected in our laboratory
shock-like syndrome

S. suis AO5SSSU0811 The deletion mutant of 05SSU0811 with background of In this study
05ZYH33, Spc’

E. coli DH5a Cloning host for maintaining the recombinant plasmids TIANGEN
E. coli BL21 Expression host for overproducing the recombinant protein TransGen
pUC18 Cloning vector; Amp" Collected in our laboratory
pMD19-T Cloning vector; Amp" TaKaRa
pET28a Expression vector; Kan" Invitrogen
pSET4s Thermosensitive suicide vector in S. suis; Spc” Collected in our laboratory
pUC18-LSR A recombinant vector with the background of pUC18, designed In this study
for knockout of 05SSU0811; Amp'; Spc”
pET28a-05SSU0811 A recombinant vector with the background of pET28a, designed In this study

for expression of 05SSU0811; Kan"

x2 AAKBPAASIY

Table 2 Primers used in this study

Primers Sequence of primers (5'—3') Restriction sites or overlap
LAl CCGGAATTCGGTAAGTCAAGGATTGTGAAAGG EcoR 1
LA2 CATGTATTCACGAACTTTCTTTCTTTTTCATAACT Overlap
RAI CGCGGATCCGTTGTTAAATGAATGAAAATGTGAC BamH 1
RA2 ACGCGTCGACCCGTCTTCGCCAGTCAAATA Sal 1
Spc-F TGAAAAAGAAAGAAAGTTCGTGAATACATGTTATAATA Overlap
Spc-R CGCGGATCCTTTCTAAAATCTGAT BamH 1
in-F GTCAGCGAATCAGCCTCA
in-R CAAGACAGTATTCACATCAACAT
out-F TTCCTATGTGATGATGGACCTCTTA
out-R CCAGGAATCTCTGCTAATAGACACG
05SSUO0811-F  GGAATTCCATATGGTGTCTGTTCTTTTGGGTGC Nde 1
05SSUO811-R CCCTCGAGTTTAACAACAGAGCCGTTAGC Xho 1
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1.3 05SSU0811 EFE M. RixKk4hk
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Figure 1 Alignment of the gene encoding SspA

Sp Asp His Ser

LPXTG .

Note: SP: Signal peptide; Asp, His, Ser: The catalytic triad characteristic of subtilisin family proteinases; LPXTG: The Gram-positive cell

wall anchoring motif.
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Note: 1: Molecular weight markers; 2: Purified recombinant
05SSUO0811 protein.
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Figure 4 Construction and confirmation analysis of the knockout mutant strain AO5SSU0811

A 058500811 058800811

PCR (1 357 9 11 13)
2 4 6 8 10 12 14) A05SSU0811 DNA.M DNA marker.

(spe) B A05SSU0SII
05ZYH33 DNA

Note: A: Strategy for deletion mutagenesis of 05SSU081! by allelic replacement with a spectinomycin resistance cassette (spc); B:
Confirmatory PCRs of the A05SSU0811 mutant. The primer pairs used in the multiple-PCR analysis are indicated above the lanes.
Genomic DNAs from the wild-type strain 05ZYH33 strain (lanes 1, 3, 5,7, 9, 11, 13) and the mutant A05SSU0S811 (lanes 2, 4, 6, 8, 10, 12,

14) were used as templates. The Gene Ruler Mix DNA ladder marker is shown to the left (M).
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Figure 5 Survival curves of mice infected with indicated
SS2 strains
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