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1
1.1
1.1.1 : 33
Gottschalk o
THB (BD ) 10%
(v/v) .
LB (BD ) LB
(Amp) 50
pg/mLs
1.1.2 : PCR Perkin Elmer
9600 eppendorf o
Premix LA Tagq Premix Tagq Takara
UNIQ-0 DNA
1.2 DNA
10% (v/v)
33
THB 37°C 4mlL
Wizard Genomic DNA Purification Kit
(Promega) DNA
-20C o
1.3 CPS locus 5°
1.3.1 GenBank 2
P1/7 CPS locus ( GenBank
AM946016.1  position: 549473575754 ")
Primer orfZ—cps2E- orfZ—cps2E2
1.6.8.14.15.16.25.27 1/2 orfZ—cpsE
: GenBank 7 CPS
locus ( GenBank :AAF18953.1)
orfZ—cps7TEA orfZ—cpsTE2
orfZ-epsE o
1o

1 CPSlocus 5°
Table 1

flanking genes at 5'—end of S. suis serotype 2 CPS locus

The primers to amplify the conserved genes and

Primer Sequence(5°—3")

orfZ-cps2E- ATTACAGGTGGGCTATCGGGTAGTTT
orfZ—cps2E2 AATTCCAGAACGATTTAAATCAGCA
orfZ—cps7E- ATTACAGGTGGGCTATCGGGTAGTTTT
orfZ—psTE2 AGAATGTGGCTGAGGCGGCTAAAACTG

1.3.2 PCR Premix LA Taq 25 pL
22 pL orfZ—cps2E4 orfZ-cps7E- (10 pmol/
L)1 pL orfZ—ps2E2  orfZ-ps7E2 (10 pmol/L) 1
pL DNA 1 pL 50 uL.  PCR o
:94°C 5 min; 94°C 30 sec 60°C 30 sec
72°C 10 min 30 ;72°C 10 mino
1.3.3 :PCR
UNIQ40 DNA

o -20C o
1.3.4 orfZ—psE
(TOPO XL PCR
Cloning Kit invitrogen) .
5 pl
TOP10 Chemically Competent E.
30 min., 42C
800 wL LB
1 ho 3000 r/min
200 L
16 ho

pCR-XL-TOPO

200 pL
coli(invitrogen)
90 s 2 min
37°C 150 rpm
800 wL
Amp LB 37°C

5 min

1.3.5
LB ( Amp 50 pg/mL) 37C
PCR

Walking
Vector NTI orf o
1.4 CPS locus 37
GenBank 2 P1/7 CPS
locus ( GenBank : AM946016. 1
549473-575754) Primer
IS30.s5su0554 « aroA aroK
4 2. 16S
rDNA ’ .
Premix Taq(TaKaRa)25 pL
L) 1pL2 735
50 pL. PCR
UNIQ-0 DNA
o DIG High Prime
DNA Labeling and Detection Starter Kit I( Roche)
33
Southern . 65C

position X

(10 pmol/
DNA 1 pL
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16S rDNA 33

2 2 CPS locus 37

DNA o

Table 2 The sequences of the primers and the PCR programs to amplify the flanking genes at 3'—end of S. suis serotype 2 CPS locus

Gene Primer Sequence(5°—37) PCR programs Size /bp *
1S30 18304 AAGAAAATGAAAGTGGGT 94°C 5 min; 94°C 30 sec 45°C 30 sec 72C 448
15302 ATGAAGAATAGGGATGCG 30 sec 30 ;72°C 10 min
ssu05544 TCAAACCATCCAAAATAATAAC 94°C 5 min; 94°C 30 sec 44°C 30 sec 72C
ssu05344 ssu0554-2 AGCACATACAGATCAAAAGTCA 2 min 30 ;72°C 10 min 2040
aroA- CCATGCAGGTCTTTCG 94°C 5 min; 94°C 30 sec 40°C 30 sec 72C
aroA aroA2 ATCAACCGAGGAATCAA 1 min 30 ;72°C 10 min 781
aroK- TTACTTGGATTTATGGGA 94°C 5 min; 94°C 30 sec 46°C 30 sec 72C
arok aroK-2 CCTTGCTACTTGTTCTGG 30 sec 30 ;72°C 10 min 462
1.5 CPSlocus 37 38%
CPS locus (lateral gene transfer LGT) e
orf (aroA) 33 o cpsB GC
PCR 41% 6 GC 38% 6
o cpsB o
1.6 cpsC 6 22 (38%)
orfY s orfX . cpsA - cpsB . cpsC cpsD GC 41% -
CPS locus 57— (aroA) 2.2 CPS locus 3~
ClustalX ’ MEGA
(version 4)  neighbour—joining Southern 3 aroA.aroK
0, (16S rDNA) 33
aroA  aroK  CPS locus 3°—
2 o CPS locus
aroA 26
2.1 CPSlocus 5° 750bp « 2).
PCR 1o orfZ - aroA GenBank
cps7E4 orfZ-—cpsTE2 8000 bp JF791121JF791151 aroA GC
orfZ—cps2E- orfZ—cps2E2 7000 42.6% GC
bpo 26 33 DNA o
o GenBank 2.3
:JF791152-JF791167 JF273644 - orfY ~ orfX . cpsA-
JF273656  HQ694980 orfZ-cpsE o cpsB.epsCepsD  aroA 3
orfY  orfX CPS locus 5°- 7
cpsA~cpsB.epsC - cpsD 4 o CPS locus 5° (orfY
o GenBank 9 orfX) 1 (cpsA)
( AM946016 AAFA00000000 group A(3.4.5.8.23 ) .group B(1.2.

AARDO0000000 FM252031 FM252032 CP000407
CP000408 CP002465.1 CP000837.1)
GC 41% - 31
orfY « orfX . ¢cpsA cpsD GC

14.29.1/2 )

orfY vorfX
3 CPS locus5”

group C(17.18.19.22 ) 3
cpsA

o ¢psB  ¢psC
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1 orfZ-cpsE
Fig. 1 Ethidium bromide-stained agarose gel showing orfZ-cpsE fragments of S. suis strains. (A) orfZ-cpsE fragments amplified by orfZ-cps7E-
1 and orfZ-ps7E2. M: molecular size marker (1 Kbp DNA Ladder Marker Takara) ;1: S. suis serotype 3; 22 S. suis serotype 4; 31 S. suis
serotype 5; 4: S. suis serotype 7; 52 S. suis serotype 9; 61 S. suis serotype 10; 7: S. suis serotype 11; 82 S. suis serotype 125 92 S. suis
serotype 13; 102 S. suis serotype 17; 112 S. suis serotype 18; 121 S. suis serotype 19; 132 S. suis serotype 20; 141 S. suis serotype 21; 15:
S. suis serotype 22; 162 S. suis serotype 23; 171 S. suis serotype 24 ; 181 S. suis serotype 28 ; 192 S. suis serotype 29; 20: S. suis serotype 30;
21: S. suis serotype 31. (B) orfZ-cpsE fragments amplified by orfZ-cps2E- and orfZ—ps2E-2. M: molecular size marker (1 Kbp DNA Ladder
Marker Takara) ;1: S. suis serotype 1; 22 S. suis serotype 2; 31 S. suis serotype 6; 42 S. suis serotype 8; 51 S. suis serotype 14; 61 S. suis

serotype 15; 71 S. suis serotype 16; 81 S. suis serotype 25; 92 S. suis serotype 27; 102 S. suis serotype 1/2.

3 2 CPS locus 3~ 33 DNA

Table 3 Hybridization of the flanking genes at 3'—end of CPS locus with chromosomal DNA of S. suis serotypes

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 33 1/2
1S30 + - - - 4+ - 4+ 4+ 4+ + - - - 4+ 4+ 4+ 4+ + + + - £ - - - + - 4+ + + - - +
ssu0554  + + + 4+ + 4+ + + 4+ + £ = £ + + + + + + + = + £ = + * + + + * + 4+
aroA + 0+ 4+ + 4+ o+ 4+ o+ 4+ o+ o+ o+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+
aroK L e A S S R S S T S T I
16SDNA + + + + + + + + + + + 4+ + + + + + + 4+ + + + + 4+ + + o+ + o+ o+ 4+ o+ 4+
bp 12 3 4 567 8910 MI111213 14 15161718 1920 bp 212223242526272829 30 M31323334
2000 2000
1000
1000
750 — 750 by
750 —750bp 500 P
500
250 220
100

2 aroA
Fig. 2 Ethidium bromide-stained agarose gel showing aroA fragments of S. suis strains. M: molecular size marker; 1 —31: S. suis serotype 1 —31;

32: S. suis serotype 33; 331 S. suis serotype 1/2; 341 negative contral.
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Fig. 3 Phylogenetic trees (minimum-evolution neighbor§oining phylograms) of orfY vorfX.cpsAcpsB.cpsCcpsD and aroA. Az orfY; B: orfX; C:

epsA; Dz epsB; Ez ¢psC; FzepsD; G: aroA. The scale bar at the bottom of each phylogenetic tree was used to measure the branch length and showed

the expected number of substitutions per site.
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Cloning and analysis of the conserved regions in the
capsular polysaccharides synthesis locus of Streptococcus
suis

. 12 . 2 .. 1%
Kaicheng Wang Chengping Lu”~ Weixing Fan
' China Animal Health and Epidemiology Center Qingdao 266032 China
* Nanjing Agricultural University College of Veterinary Nanjing 210095 China

Abstract: Objective To learn about the function and gene phylogenetic relationship of the conserved regions in capsular
polysaccharides synthesis (CPS) locus  Methods based on the CPS locus sequence of Sireptococcus suis serotype 1 2
7 and 9 and the results to the cross-hybridization experiments the CPS locus of Streptococcus suis was hypothesized as
cassettedike structure which is similar to Streptococcus pneumoniae. PCR sequencing and southern blotting was used to
certify the hypothesis. Results The CPS locus of Sireptococcus suis was cassettedike structure. The 5 -end of the CPS
locus contained 4 regulatory genes which are highly similar in all the serotypes. The flanking genes of the CPS locus are
conservative. The flanking gene aroA which is at the downstream to the CPS locus was selected as the objective gene to
develop the PCR to amplify the serotype-specific regions. The orfY . orfX.cpsA.cpsB.cpsC.epsD and aroA are conserved
with high sequence identity in different serotypes.

Keywords: Sireptpepecus suis  capsular polysaccharides locus conserved genes flanking genes

Supported by the Special Fund for Public Welfare Industry of Chinese Ministry of Agriculture (200803016) and by the Fund for Key Technique
Introduction of the Important Animal Disease Prevention from MOA (2006-G57)

" Corresponding author. E-mail: fwxsjl@ 126. com

Received: 2 December 2011 /Revised: 25 January 2012





