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Construction and Function Study of the neuB Gene
Encoding Sialic Acid Synthase Knock-out Mutant of
Streptococcus suis Serotype 2
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Abstract: Based on the principle of homologous recombination, we construct gene knock-out mutant of
neuB gene encoding sialic acid synthase in Streptococcus suis serotype 2 (SS2) virulent strain 05ZYH33.
PCR analysis and Southern hybridization confirmed that the coding gene of neuB was replaced completely
by spc’ cassette in one mutant, the mutant of 05ZYH33 neuB gene was successfully constructed. Analysis of
biological characteristics showed that there were no differences in mycelial morphology, hemolytic activity
and dyeing properties between the mutant and 05ZYH33; but the capsule of mutant was thinner and more
compacted than that of the wild type strain 05ZYH33. Virulence assays with murine model confirmed that
the mutant is avirulent. These observations indicate that sialic acid plays an important role in the pathogene-
sis and invasiveness of SS2.
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Table 1 Bacterial strains, plasmids and primers used in this study

Bacterial strains, plasmids and primers Phenotypes and correlative characters Sources
Bacterial strai s
05ZYH33 2, , neuB*
AneuB 2 , Spc’, neuB
mutant] 2, Spc’, Amp', neuB *
E. coli DH5a deoR, recA, endA, hsdR, supE, thi, gyrA, relA
Plasmids
pMD18-T T , lacZ, Amp" TaKaRa
pUCI8 E. coli , lacZ , Amp’
pSET2 E. coli-S. suis , Spc’ Takamatsu et al.(200 )
LSR-pUC18 neuB , Amp", Spc”
Primers
L1 GAATTCGTTAGGTGGATCTGAGTA  ( EcoR I
L2 GGATCCTTTATTTCCTTTCTAAAA ( BamH I )
R1 CTGCAGTAAGCGGAGTAAGGATGA  ( Pst I )
R2 AAGCTTGCATCTAATAAGGCCTGC ( Hind III
Spcl GGATCCGTTCGTGAATACATGTTATA ( BamH I
Spc2 CTGCAGGTTTTCTAAAATCTGAT ( Pst1 )
IN1 ATTACTGTCTTGAAAAGGGAGTTG
IN2 TACCAAGGCTGCTAAGATATCAGG
OUT1 GCTACACACTTGCGTCTATCTTAC
OUT2 CATCTGAAAAGGTACCCGCTCCTA
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Fig. 2 Gel electrophoresis of PCR product

1: PCR products with L1, L2; 2: PCR products with Spcl, Spc2;
3: PCR products with R1, R2; 4: PCR products with L1, Spc2;
5: PCR products with Spcl, R2; 6: PCR products with L1, R2;
7: 1 kb DNA ladder marker.
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Fig. 3 Restriction analysis of plasmid LSR-pUC18

1: LSR-pUCI8 digested by EcoR I and BamH I ; 2: LSR-
pUCI18 digested by BamH [ and Pst I ; 3: LSR-pUCI18 digested
by Pst1  Hind III; 4: LSR-pUC18 digested by EcoR I and
Pst1; 5: LSR-pUCI18 digested by BamH I and Hind III;
6: LSR-pUC18 digested by ECOR [ and Hind III; 7: 1 kb DNA
ladder marker.
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Fig. 4 Preliminary PCR screening of gene knock-out mu-
tant of neuB

1: Mutant 1; 2: Mutant 2; 3: Mutant 3; 4: Mutant 4; 5: Mutant 5;
6: Mutant 6; 7: Mutant 7; 8: Positive control; 9: Negative
control; 10: 1 kb DNA ladder marker.
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Fig. 6 PCR identification of neuB gene knock-out mutant
AneuB

1: IN1/IN2 PCR amplification using 05ZYH33 genomic DNA
as template; 2: IN1/IN2 PCR amplification using AneuB ge-
nomic DNA as template; 3: Spcl/Spc2 PCR amplification using
05ZYH33 genomic DNA as template; 4: Spcl/Spc2 PCR am-
plification using AneuB genomic DNA as template; 5: OUT1/
Spc2 PCR amplification using 05ZYH33 genomic DNA as
template; 6: OUT1/Spc2 PCR amplification using AneuB ge-
nomic DNA as template; 7: Spcl/OUT2 PCR amplification
using 05ZYH33 genomic DNA as template; 8: Spc1/OUT2 PCR
amplification using AneuB genomic DNA as template; 9: 1 kb
DNA ladder marker.
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Fig. 8 Transmission electron micrographs of thin sections of S. suis 2
Note: A: 05ZYH33; B: AneuB.
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