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Table 1  The results of bacteriophage integrase gene detection by PCR in swine streptococcal strains
Strains Source Year Serotype  gdh cps2 epf mrp sly fbps orf2 integrase
HA9801 Jiangsu( ) 1998 2 + + + + + + + +
HA9802 Jiangsu( ) 1998 2 + + + + + + + +
HA9803 Jiangsu( ) 1998 2 + + + + + + + +
ZY05719 Sichuan( ) 2005 2 + + + + + + + +
ZY05721 Sichuan( ) 2005 2 + + + + + + + +
7Y05722 Sichuan( ) 2005 2 + + + + + + + +
GHO05458 Sichuan( ) 2005 2 + + + + + + + +
72G05464 Sichuan( ) 2005 2 + + + + + + + +
YG05465 Sichuan( ) 2005 2 + + + + + + + +
CHZ05806 Anhui( ) 2005 2 + + + + + + + +
JRO5730 Jiangsu( ) 2005 2 + + + + + + + +
IDZ05802-1 Jiangxi( ) 2005 2 + + + + + + + +
260(human) Sichuan( ) 2005 2 + + + + + + + +
SHO04wu Shanghai( ) 2004 2 + + + + + + + +
SH29 Shanghai i( ) 2004 2 + + - + + + + +
SHO0519 Shanghai i( ) 2004 2 + + + + + + + +
SHO0505 Shanghai i( ) 2004 2 + + + + + + + +
SS2-1 Jiangsu( ) 1998 2 + + + + + + + +
SS2-2 Jiangsu( ) 1998 2 + + + + + + + +
S82-3 Jiangsu( ) 1999 2 + + + + + + + +
SS2-4 Jiangsu( ) 1999 2 + + + + + + + +
SS2-6 Shanghai( ) 1999 2 + + + + + + + +
SS2-H Jiangsu( ) 1999 2 + + + + + + + +
1-3 Jiangsu( ) 1998 2 + + + + + + + +
2-4 Jiangsu( ) 1998 2 + + + + + + + +
T15 German 2006 2 - - - - - - - -
ATCC43765  Ganada 2004 1 + - - - + - + -
SH000470 Shanghai( ) 2000 1 + - - - + — + —
SHO040805 Shanghai( ) 2004 7 + - - - + — + —
SH040917 Shanghai( ) 2004 9 + - - - - - + -
JXD41226 Jiangxi( ) 2004 9 + - - = - = + -
ATCC35246  Sichuan( ) 1976 C - - - - - - - -
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Fig. 1 The detection of integrase gene. M.MarkerDL2000; 1.

HA9801; 2. HA9802; 3. ZY05719; 4. ZY05721; 5. ZY05722; 6. 9]

JR05730; 7. GH05458; 8. ZG05464; 9. YG05465 10. JDZ05802-1; 11.

T15; 12. SH28; 13. SH040805; 14. SH040917; 15. Control.
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Fig. 2 Transmission electron micrograph of SS2 bacterio-
phages. A: SS2-HA; B: SS2-ZY.
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Fig. 3 Analysis of phage genomic nucleic acid digested with
DNA or RNA specific nucleases.M. Marker; 1. SS2-HA nucleic
acid; 2. SHp114 DNA; 3-5. SS2-HA nucleic acid digested with
DNase , RNase A and Mung Bean Nuclease. SS2
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Isolation and Identification of the Temperate Bacteriophage from
Isolated Strains of Streptococcus suis Serotype 2

Yuling Ma, Chengping Lu’, Hongjie Fan

(College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: A PCR assay was developed to study the distributional characteristics of phage integrase gene in Streptococcus
suis serotype 2 (SS2). A 323bp distinct DNA target can be amplified in 25 strains of virulent SS2, while can not be ampli-
fied in avirulent strain T15, 5 strains of other serotypes SS1, SS7, SS9 and strains of group C Streptococcus strains from
pigs, which suggested that the phage integrase gene may be related to the pathogenicity of SS2 and can be consider as a
detection factor of the virulent gene of SS2. The sequencing and restriction endonuclease analysis of the PCR products
were also done. Comparisons between the sequences of phage integrase gene with that of SS2 strain, showed a high ho-
mology with SS2 China strains 9§HAH33, 05ZYH33 and North American strain 89-1591. Complete cell lysis was ob-
served with SS2 virulent strains but not with avirulent strain T15 after the induction by mitomycin C. Electron microscopy
analysis of the lysate from SS2 virulent strains HA9801 and ZY05719 revealed the presence of phage particles. The in-
duced phage, named SS2-HA and SS2-ZY, both have a small isometric nucleocapsid approximately 50 nm in diameter and
have no tail and is therefore a member of the Tectiviridae family. The phage integrase gene sequence of phage SS2-HA and
SS2-7ZY shared high homologue identities with virulent SS2 strains, which suggested that the phage integrase gene of SS2
has high specify. The temperate phage and phage integrase gene can only detected from SS2 virulent strains but not from
avirulent strain, and the detection of phage integrase gene was related to the virulence-associate factors of SS2, such as the
muramidase-released protein gene (mrp), which suggested that the temperate phage of SS2 may be related to the patho-
genicity of SS2.
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