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1.1.1 43 SS2
HA9801 1998
ZY05719 2005 T15

Dr.H.Smith(DLO-Institute for Animal Science and
Health ,The Netherlands) 98012 T002 1998

260
266 2005
ATCC43765 11611 Giessen
Baljer SH28(SS1) 26S(SS1/2)
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(1976 ATCC )
1 Topl0
BL21(DE3) SPF
1.1.2 Taq polymerase dNTP T4
DNA DNA Marker PCR
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IPTG Tris-
NN~
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Biomertra PCR Whatman
Bio- Rad
Bio- Rad DK-8D
TE77 ECL Semi-Dry
Transfer Unit Amersham

1.2 MmiEHl&
1.2.1 3 30 SPF
ELISA (1]
ZY05719 1x10°CFU 1 mL/
3
-20
1.2.2 ZY05719 THB
0.8% 48 h 1x10°CFU 1 mL/
SPF
4 9
-20
1.3 PCR
1.3.1 THB
37 16~18 h 5mL 2%
THB 37 13h
500 pL 200 pL ddH,0
10 min -20
1.3.2 GenBank SS2

Primer5.0
P1 5%CTTTGGACTCT
TG GGTCTCG-3~ P2 52CTTGGAACTTC
CT GGAGGAT-3~ 772 bp ORF
P3:5“TAGAGTGACAGAACCTTCGGC
P4 5%GCTGGCGTCCACTCCGT-3~
1928 bp P5 5'-CC
GGAATTCAATGGTTCTCGCAGTG-3' P6
5ZCCGCTCGAGTTATTTGAAAGTTTCCTCG-3~
711 bp Sangon
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10xbuffer 25 mmol/L Mg®* 10 mmol/L dNTPs 10 umol/L
5 U/uL Taq
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72 10min 4 10min ORF
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72 2min 30 72 10min 4
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DNA
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T Topl0 F1 trag AREBKEMDH
CaCl, [12] PCR Table 1 Distribution of trag in different Streptococcus suis isolates
Strain Source Year trag
Streptococcus suis type 2
HA9801 Jiangsu 1998 +
1.4.2 HA9802 Jiangsu 1998 +
PCR PCR EcoR 552-6 Shanghai 1999 +
SS2-H Jiangsu 1999 +
Xho PET28a(+) LA2L Anhui 2005 s
Topl0 PCR YZ060720 Jiangsu 2006 +
BL21(DE3) LD060816 Hunan 2006 +
YY000816 Hunan 2006 +
XT060821 Hunan 2006 +
1.5 FIHH HA060821 Jiangsu 2006 +
Invitrogen GZz061121 Guangdong 2006 +
GenBank JA070109 Zhejiang 2007 +
BB070118 Anhui 2007 +
DNASTAR NCBI ZY05719 Sichuan 2005 +
ZY05721 Sichuan 2005 +
1.6 BHARMNWIFIRIE ZY05722 Sichuan 2005 +
Kan/LB (Kan 2G05464 Sichuan 2005 +
YJ05465 Sichuan 2005 +
35 pg/mL) 37 3~4 h 15705802 (o 2005 .
ODGOO 0.4~0.6 'B'D' IPTG 11611 Germany N +
1 mmol/mL 3~4 h T15 Holand N -
SDS-PAGE 5 min 98012 human Jiangsu 1998 +
ET28a(+) T002 human Jiangsu 1998 +
p 191 human Sichuan 2005 +
12%SDS-PAGE 260 human Sichuan 2005 +
1.7 BaySHEED 258 human Sichuan 2005 +
[12] pET28a-TRAG 259 human Sichuan 2005 +
250 human Sichuan 2005 +
SDS-PAGE 0.65 mA/cm? 2h 224 human Sichuan 2005 N
PVDF 5% PBS 227 human Sichuan 2005 +
1:500 / 183  human Sichuan 2005 +
1:1000 HRP-SPA  1h DAB ATCC43765 Germany N -
89-1591 N N +
N P1/7 N N _
2 é‘j SH28 Canada N -
21 PCR '}}"i‘% Streptococcus suis type 9
552 PCR 1% SH65 Guangdong 2006 +
SHO6 Guangdong 2006 +
772 bp SHB89 Guangdong 2006 -
SH2803 Guangdong 2006 -
2.2 trag 9% SH04917 Shanghai 2004 +
43 SS  SS2 30/32 IX041226 Jiangxi 2004 +
other serotype Streptococ-
772 bp SS7 SS9 C cus suis
SS1 SS1/2 SS2 T15 ATCC43765 o os800 Shanghai 2004+
SH28 Canada N -
! 26S Canada N -
2.3 FH|9Hh Streptococcus equi
SS2ZY05719 HA9801 98012 SS7 SH040805 ATCC35246 Sichuan 1976 -
SS9 SH040917 5 TRAG RALL Hainan N -
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69.4 kDa 9.03 SS2 SS9 trag 98HAH33 05ZYH33
89/159 98HAH33 05ZYH33 2, SS2 89/1591
8 Sanger
DNASRAR SS P1/7 SS2
TRAG SS2 TRAG
ORF 605 25 BHRIEFHHEE
98% (1) PCR
24 HUEKRS PET28a pET28a-TRAG
NCBI Top10
TRAG/VIRD4 EcoR Xho 711 bp
98% ( 3

Percent ldentity

2 3 4 5 6 7 3
- 83 {1000 993 : 99.8

97.9 { 983
51 100.0
993

052y33 trag pro
89-1591 trag pro

0.0 98hah33 trag pro
05 20 {05
5 0.0 {15 0.0 0.5
6 24 115 124 129
7 20 120 20 2.5
8 02 1.7 0.2 0.7

1 2 3 4

Bl 1 8%k SSTRAG FIIEFEH
Fig. 1 Sequence difference of TRAG among 8 SS isolates.
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Fig. 2 Phylogenetic tree of trag of Streptococcal. Numbers in parentheses represent the sequences’ aceesion number
in GenBank. The number at each branch points is the percentage supported by PHY ip.
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Fig. 3 Restriction endonuclease analysis of recombinant plasmid.

M. DL15000marker; 1. fragment of recombinant plasmid by EcoR
and Xho ; 2. fragment of pET28a(+) by EcoR and Xho
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PET28a-TRAG IPTG
SDS-PAGE 33 kDa
4-A
TRAG
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B 4 pET28a-TRAG/BL21 E/HE £ & SDS-PAGE (A)
FsemEEED (B)

Fig. 4 SDS-PAGE analysis (A) and Western-blot (B) of expres
sion of recombinant proteins in BL21(DE3). A: M. Protein mo-
lecular weight maker; 1-3. pET 28a(+) induced by IPTG; 4-6.
recombinant plasmid pET28a-TRAG was induced by IPTG at 4 h,
3 h and 2 h. B: 7-9. Western-blotting with convalescent sera.
Stainning with Ponceau S; Western blot with immune sera.
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Identification and detection of trag: a new infection-related gene
expressed in vivo from isolates of Streptococcus suis
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Abstract: [Objective] The trag (transfer gene G) was one of the novel infection-related factors identified by in

vivo—induced antigen technology (IVIAT) from Streptococcus suis type 2 expression libraries with swine convalesecent
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sera in our former research. We detected the distribution of trag in different Streptococcus suis isolates and identify the
differential expression of the new infection-related factor between in vivo and in vitro condition. [Methods] According to
the sequence of trag of North American strain 89/1591, a pair of primers were designed to detect the distribution of trag in
total 43 SS isolates. Another pair of primers were designed to amplify the ORF of trag of 5 SS representive strains
(ZY05719, HA9801, 98012, SH040805, SH040917). Partial gene of trag was cloned and inserted into expression vector
pET28a(+), and induced by IPTG to express recombinant TRAG. The recombinant protein was probed with swine conva-
lescent sera and immune sera respectively. [Results] The trag was detected in the most of SS2 isolates (30/32), in SS9
isolates (4/6) , and 1 isolate of SS7, while it was not found in SS2 European strain ATCC43765, avirulent strain SS2 T15,1
isolates of SS1, 1 isolates of SS1/2 and 2 isolates of group C streptococcal strains from pigs. Comparisons between the
sequences of TRAG of 5 isolates with that of SS isolates, showed a high homology (>97%) with North American strain
89/1589 and China strains 98HAH33,052YH33. The immunoreactivity was only presented with convalescent sera. [Conclusion]
The trag was detected from virulent SS isolates but not from avirulent strain, which suggested that this gene may be re-
lated to the pathogenicity of SS. The special reactivity was only present with convalescent sera, and it indicated that
TRAG might play a role during SS2 invasive course .

Keywords: Streptococcus suis type 2; PCR detection; transfer protein G (TRAG); identification;
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