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Development of the 2148hk/rr Gene Knock-out Mutant
of Streptococcus suis Type 2
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Abstract: To construct gene knock-out mutant of a two-component signal transduction system named
2148hk/rr in Streptococcus suis type 2 virulent strain 05ZYH33. Recombinant gene knock-out vector was
constructed consisting of Spc' cassette with flanking homology regions to the target genes, the isogenic
2148hk/rr-deficient mutant was screened by allelic replacement. PCR analysis and Southern hybridization
confirmed that the coding genes of 2148hk/rr were replaced completely by spc’ cassette. Conclusion The
mutant of 05ZYH33 2148hk/rr system was successfully constructed, which laid the foundation for farther
research on the role of this two-component signal transduction system during infection.
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(31 , 05ZYH33 15 1.3 05ZYH33 2148hk/rr BEERIRRTHRAIE
TCSTS? TCSTS, MEE
2148hk/rr, 1.3.1 : 05ZYH33
, DNA R L1/L2 RI1/R2 PCR,
(Clostridium perfringens)VirR/S 2148hk/rr L R; pSET2
(identities)  30% VirR/S R Spc1/Spc2 PCR,
[4~3] (spc” cassette) T4
05ZYH33 , DNA , pUCI18
2148hk/rr s EcoRI BamHI Pstl HindIII 4
, spc’ 2148hk/rr
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Table 1 Bacterial strains, plasmids and primers used in this study

05ZYH33 2, , 2148hk/rr*
AO5ZYH33 2, Spc’, 2148hk/rr
mutant1 2, Spc', Amp', 2148hk/rr*
E.coli DH5a deoR, recA, endA, hsdR, supE, thi, gyrA, relA
pMD-18T T , lacZ, Amp" TaKaRa
pUCI8 E. coli JacZ , Amp"
pSET2 E. coli-S. suis , Spe’ Takamatsu et al.(2001)
pUC18-2148hk/rr 2148hk/rr , Amp", Spc”
L1 GAATTCAAGTTCTTCGCGTTTGTTA  ( EcoRI )
L2 GGATCCGCACCCCTTTTATTTTCTAT ( BamHI )
R1 CTGCAGAGGCGGGATTTTCTTTCT ( Pstl )
R2 AAGCTTAACCATGATATTGCCAGTG ( HindIII )
Spcl GGATCCGTTCGTGAATACATGTTATA ( BamHI )
Spc2 CTGCAGGTTTTCTAAAATCTGAT ( PstI )
IN1 TACCCGATAGCCAAGAGAAGCAAAGT
IN2 CCAAGAAATCGAACGGAAACAAACAT
OUT1 ACCACCAATCCAAAGAGCAGCATC
OuUT2 TACGTTATGGAAAAGAGCGGATGG
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Fig. 1 Construction of gene knock-out plasmid pUC18-2148hk/rr
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Fig. 2 Gel electrophoresis of PCR products

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: 1kb DNA ladder marker
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Fig. 3 Restriction analysis of plasmid pUC18-2148hk/rr

1: pUC18-2148hk/rr digested by EcoRI and BamHI; 2: pUCIS8-
2148hk/rr digested by BamHI and Pstl; 3: pUC18-2148hk/rr digested
by Pstl and HindlII; 4: pUC18-2148hk/rr digested by EcoRI and Pstl;
5: pUC18-2148hk/rr digested by BamHI and HindIIl; 6: pUCI8-
2148hk/rr digested by EcoR I and Hind III; 7: 1kb DNA ladder marker
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Fig. 4 Preliminary PCR screening of gene knock-out mutant
of 2148hk/rrFi

1: Negtive control; 2: Mutant 1;3: Mutant 2;4: Mutant 3; 5: Mutant
4; 6: Mutant 5;7: Mutant 6; 8: Mutant 7;9: Mutant 8; 10: Mutant 9;
11: Mutant 10; 12: Positive control; 13: 1kb DNA ladder marker.
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Fig. 5 PCR identification of 2148hk/rr gene knock-out mutant AOSZYH33
1: IN1/IN2 PCR amplification using 05ZYH33 genomic DNA as template; 2: IN1/IN2 PCR amplification using AOSZYH33 genomic DNA as
template; 3: Spcl/Spc2 PCR amplification using 05ZYH33 genomic DNA as template; 4: Spcl/ Spc2 PCR amplification using AOSZYH33
genomic DNA as template; 5: OUT1/Spc2 PCR amplification using 05ZYH33 genomic DNA as template; 6: OUT1/Spc2 PCR amplification
using AOSZYH33 genomic DNA as template; 7: Spcl/OUT2 PCR amplification using 05ZYH33 genomic DNA as template; 8: Spcl/OUT2
PCR amplification using AOSZYH33 genomic DNA as template; 9: 1kb DNA ladder marker

2.1.4 2148hk/rr A05ZYH33 s
Southern AO5ZYH33 3 ﬂhﬁ
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Fig. 6 Southern blot analysis of the mutant AOSZYH33 TCSTS ’ )
1: 05ZYH33 genome/ ECORI; 2: A05SZYH33genome/ ECORI; 1359hk/rr (Streptococcus pneumoniae)

3: Mutantl genome/ ECORI; 4: 1kb DNA ladder marker .
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