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1.2 (SRR % 3 40« S. suis 2 05ZYH33 I

AsrtBCD R 78R TE 37°C Todd Hewitt Broth (30 g/L)
B EpEY RS, E. coli DH5a 7£ 37°C LB(10 ¢
Tryptone +5 g Yeast Extract + 10 g Nacl/L ) ;373
Biggo L NPT E RWE N BN %H K (Amp)
100 mg/mL It W% 2 (Spe) 100 mg/mL R Jf & R
(Kana) 100 mg/ml.,

F1 SSIFT AR BB

Table 1 ~ Bacterial strains, plasmids used in this study
Bacterial strains, plasmids Properties/Function Sources
Bacterial strains
05ZYH33 High virulent strain of SS2 isolated from blood of a dead patient due to STSS This lab
AsrtBCD Spc", The srtBCD knock-out mutant of the strain 05ZYH33 This study
E. coli DH5«a Cloning host for maintaining the recombinant plasmids This lab
Plasmids
pMDI18-T Amp" , PUCI8 derivative, TA cloning vector TaKaRa
pUC18 TA cloning vector, lacZ, Amp" TaKaRa
pSET2 Spc, E. coli-S. suis shuttle vector This lab
pUC18. :srtBCD Amp" | Spc", A recombinant vector with the background of pUC18 This study
®2 ZWAASIMFT
Table2  Primers used for PCR amplification and detection
Primers Sequence of primers Restriction sites Sources
L-F GAATTCTTTGTCTACACTGAATCT EcoR 1 This study
L-R GGATCCTAGGATGAAGGGTGTTTT BamH 1 This study
R-F CTGCAGAATCCGAACTTCATTATT Pst 1 This study
R-R AAGCTTTAGATGCCAGTCAAGTTT Hind I This study
Spe-F GGATCCGTTCGTGAATACATGTTATA BamH | This study
Spe-R CTGCAGGTTTTCTAAAATCTGAT Pst 1 This study
Check -F GCCCCGCTCCTTTTTGTAAT This study
Check-R TATGCGCTCGGAATGTTTGTC This study
Out-F AAGAATGTATTGTCTACCTACAGG This study
Out-R AATAATATGTTGCCTTGTCGCTAT This study

L1.3  F3uCR AALAS : Ex Tag DNA 45 . DNA
PR 1% N DI (T4 DNA % el BORL DNA il $2 12057
& M RNA S sl R & 18 TaKaRa 23 @) 77 i o I
R 7] & 36 R 4 K RNA 2B H] & 4 Promega
NE) 7E o Todd-Hewitt Broth ( THB) 3% 33 & Wy T
Difco /¥ 7], Tryptone ., Yeast Extract lJ H OXOID 2
Fl o Gene Pulser Xcell™ % Hy 28 LAY K 5 48 Ky
BIO-RAD /A & 7 o Ultrospec2000 # 5 4 4356 6
JZ it} Pharmacia 23 5] 7 i .

1.1.4 523304 . BALB/c /NEL(SPF 2%, M, 4
Jal i, W b N R i 75 % B e B e S 5 B
Wb

1.2 05ZYH33 srtBCD £ [ & ff 32 T4k I M2 #n
t ¥

1.2.1 S. suis 2 05ZYH33 sitBCD A #15 B 224047 .

FIFH BLAST #2275, 40 il xf sBCD iF 17 76 4K R 4
Br, K45 [ 05ZYH33 Hf 8 bk sreBCD & A 7% #H B 7
3R RIE 51, Clustal X043 28 [7] 5 7 41 i
T XF, Jf 3@ i MEGA 4 K44 43 51 45 i SrtBCD 1)
HEALA

1.2.2 S suis 2 05ZYH33 srtBCD it [ i 5 98 25 kf
(g . DL S. suis 2 05ZYH33 LR 4] DNA A4
PCR ¥ 84 srtBCD 4 f% 3 | F ¥ 1000 bp K /1N i)
F B R LL pSET2 2842 i ki DNA Sk, PCR §~
BT R P FE DR Spe™ 7 BRI 9 DR T4 %
PR RVER 3 A i BER IR s e A pUCIT8 #hfAk
FERE Spe” Fphls , 2247 & A snBCD bR i 3 41 i
PR i 3% 8 20 R pUC: st BCD o K 36 IE 1F 6ff ) 88 41
JFKE L AL A OSZYH33 JRAZ 25 405 , i ik & A Spe”
BUME T 7%, R FI 404 PCR A1 RT-PCR X 58 {1 28 4
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I Streptococcus pyogenes MGAS10750

Streptococcus equi subsp. Zooepidemicus

Streptococcus agalactiae 2603V/R

Anaerococcus lactolyticus ATCC 51172

Anaerococcus tetradius ATCC 35098

Peptoniphilus duerdenii ATCC BAA-1640

Streptococcus suis 05ZYH33
Finegoldia magna ACS-171-V-Col3

Streptococcus pneumoniae SP9-BS68

Streptococcus dysgalactiae subsp. equ...

035 030 025 020 0.5 0.10 005  0.00
(D)

Anaerococcus hydrogenalis DSM 7454

Anaerococcus prewotii DSM 20548

— Finegoldia magna ATCC 53516

Streptococcus agalactiae 515

Streptococcus pneumoniae

Streptococcus suis 05ZYH33
Peptoniphilus duerdenii ATCC BAA-1640

T Streptococcus equi subsp. zooepidemicus

L Streptococcus pyogenes MGAS10750

Macrococcus caseolyticus JCSC5402

1 S. suis 2 05ZYH33 sriBCD WEME B FE S
Fig. 1 Bioinformation of srttBCD. A: Alignment of the gene island with the S. pneumoniae clusters; B: S. suis 2
05ZYH33 srtB phylogenetic trees based on comparison of amino acid sequences; C: S. suis 2 05ZYH33 srtC
phylogenetic trees based on comparison of amino acid sequences; D: S. suis 2 05ZYH33 srtD phylogenetic trees

based on comparison of amino acid sequences. Bar: phyligenetic distance.
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1.2.3 RT-PCR %% : B & (4B 4 # 05ZYH33 FI
FEAE KR AsrtBCD (0D, = 0. 6) TR H2HL RNA, 5 42
B RNA S5 i eDNA L JF R B B 0y
HBIF 5 Y Check-F/R 54 %} cDNA #4755 .

1.3 Y HESH

1301 JEAS G5 F S I 76 1 1Y) B« e A ] 1Y) 5 %
FAET WS T AE bR 05ZYH33 59848 bk A srtBCD (1
ARG R . SR KRRk, KRR T
THB V-4, 37CHF=FMEE 48 h, WL & W5 ¥
BKN,

1.3.2 it gufa . 58 708 bk LI A= bk 20 1A 45 Fh THB
R (E 10% FaA4- s ) s o2 ExH8ch 1, H
BeR R BURE S 510 0 T8 R b, AR T R AT
FHLE 22 Qe T U (1000 £5) F W 5% 4 1
B

1.3.3 ARKEFNHE: WEE (0D, =0.008)
(1 5 78 R Y A R B R 37°C R 15 5%, B IIFR 1 h
MEL OD o 8, HEMEAKALA FRED, 78555
3 YOt A K £

1.3.4 RGBS . AN 2E0E b B2 4 il Hep-2 ] RPMI
1640 (7 10% a4 7% ) 35 95 3 1€ 37°C 5% CO,
0 M B R R R . R AR ROIR A R R A
T 96 FLAN i 355 3% 0, 905 75 15 9 2 40 M A il 355 5% A
(#55510°) (18 Vanier [ 7 — 8 % Kb B 52 56 1 4 B8
JEms AE ek 3h ) . 7E 96 FL AR H 4 B A BF A B
05ZYH33 F1 %8 7% #% AsnBCD 40 @ 2 W 100 plL,
800 r/min#.[>» 10 min J5 , 8 F 2 h, PBS ¥%& 3 &,
A 200 wL K B VR K 240 A0, B AR AR 10 £
HECLAR AR RS IR O, LR E R 3 IR,
1.3.5 /NELEOR 9256 - SPF 4% 4 J& % BALB/c /MR
20 B, B AL A0 oA 2 A, i R TR ST B O bR
05ZYH33 Fl #f 4 ¥k AsrtBCD B W 1 mL (29 1 x
10° CFU/ ), BB g 5t /N B & B AE T 1 I o

2 ERFpM

2.1 SrtBCD H4A¥ERF S

XS, suis 2 05ZYH33 43k R 21 ) 1 4% S 3
F1 034, Wang [5]558 ANHEM Y S. suis 2 v 25 i 1 &
() sreBCD K [H % 5 2 Fol i 1K B 119 5 PR A A0, G o
Ffili 4 &% BK B ( streptococcus pneumoniae ) TIGR4 [y

rlrA JEPR R R FE RN (DL 1-A) L 3 &% A 3 Rl &
P DRUR 3 A AR T B S B sre BEDA, AL B it
&8 dE—2L%F SBCD 1 Hox 3 A, g R an 18l 1 i
78, S. suis 2 05ZYH33 SrtBCD 5 4 6] # & 40 13 >k 5
0 [ b 2 1 B AT AR B AR (18 1-B .C.D)
2.2 RTHMETE

W g 2 G 1) R BORL pUCT8 - s BCD H B 4k
05ZYH33 J&A2 25, ik mi bR bk o IO T H A B N
FREY 519 Check -F/R BEATHI IR & , 47 3% 1 485 bp
FBo RARARBEEANGENT, Spc" & K5
f srtBCD &[R35 A S K 4l , 5] % SPC-F/R PCR
W BED By Spe” HL N, 314 OUT-F/SPC-R PCR fi
P2 2 kb BB, 2|4 SPC-F/OUT-R PCR fg¥"
W2y 2.2 kb Be; mMiAE 05ZYH33 , HILL L 5]
Wit AT PCR SN AG B G PELE L 9734 Bt 5 #e(H
—H,
2.3 RT-PCR

J T HE— 2% AsrBCD 28745 #R 4T 803,
Check-F/R 5| 4 53 5| % 5 725 # F1 BT 55 bk I 5% sk 45 3|
) ¢cDNA #£47 PCR ¥ 14, 554 #% 05ZYH33 4k
S BH P, Ui B siBCD IE B B Sk T AE KA RE A
srtBCD o1 A B | 78 % 5t K S HIE 32 A srtBCD 2 75
FIEER ) (B 2)

B2 RERPCRETE

Fig.2 RT-PCR analysis of As#tBCD. A: RNA of 05ZYH33 and ?
srtBCD. RNA of 05ZYH33 (1), RNA of AsrtBCD (2); B; IN-
F/R PCR amplification using ¢cDNA of 05ZYH33 and AsrtBCD.
250 bp DNA ladder marker (M), PCR amplification using cDNA
of 05ZYH33 (1), PCR amplification using ¢cDNA of AsrtBCD
(2).

2.4 EKEFH

W52 AR Bk A srtBCD F1HF Ak 05ZYH33 422 ff 5F
Ma b 3% 48 h J5 , AT UL 3 3K H v K (0 | 3R TG I
WAL /NBE T, 5 P A bR AR E, 2848 Bk AsrBCD [ A
EEARRN(E 3) o 22 Yoo, i 7R B9 A b R 28 78 Bk
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Y B, WAATE S 0 R sl B, SRR HES
(FE4), Sb L TE W] A8 A o Rl A il 2 45 2R 2
TR REARRXT RO A R AR IR 2R, HE AT & I A0 R
HE AR AERRAR (0D, =~0.9) (B 5) ¢

3 EFAE#k 0SZYH33 MREH AsnBCD HEEES
Fig.3 Sheep blood THB plates of 05ZYH33 and AsrtBCD. A. The
WT strain 05ZYH33 ;B. The AsrtBCD mutant.

MEA PN Y
;f- noll il |
- N -
AL R
o 5 e T

4 EFAEHR 0SZYH33 FNREHR AsnBCD HE=ZZE
Fig. 4 Garm’s stain of 05ZYH33 and AsrtBCD. A. The WT strain
05ZYH33; B. The AsrtBCD mutant. ( Magnification:1000 X ).

—8— (05ZYH33

—*— AstrBCD

BS5 HERMREKEKERILE

Fig.5 Growth rate of the parent strain and mutant AsrtBCD.

2.5 thHB SRR

TEA R B 3G FR 15 00 T, B AE Bk 05ZYH33 FIE 42
B AsrtBCD B 43315 "ep-2 IV H, 25 R 6
B o SRAEKR AsreBCD HHF 7R bk 0SZYH33 f K
fE B E W ET (P <0.01), #2785 S. suis 2 srtBCD %
L5 9 N A T E R AR PR B
2.6 NREFEHER

FH IR 45 5 & 19 B A= Bk 0SZYH33 il 58 45
AsrtBCD B Wi /N BUR , P gL/ U9 & 9% ,24 h
Jo BRI A 1 BAFTR , RS BR AsrtBCD A7 2
Ho 78 snBCD Je PR Bk 2% J5 , % B 4 ¥k 05ZYH33
(1) 2 77 JC W 252 0

120 4

1T

100
801

60
401 *%*

Relative abherence/%

20

0

T
05ZYH33 AstrBCD

Strains

B 6 IFEMMRERAEME LR
Fig.6  Adhence of the WT strain 05ZYH33 and derived

mutants with Hep-2.
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Sortase & ¥ il £ 7E T G T/ 7, i A6 240 1A % 1
S 0 R — 2y 0k EE . 7E B ZH B R
P, st A FEPR S TS 52 e 3% 180 AR (SepB) A
J AR 1 (Alp2) 70 4 i BE (Y B 0, S SO R AR
Bz 240 M 14 K B RE 0 S8 T . 7 4 9 00 % A Bk
Wi AR AR TR (2R QAT 34 L A Srt 43 3 il
(R FEAE  7E 2 TR 19 5 B0 Pk e 5| ke i U 15 3 R E
B J7 A v A A 0 R AR R 2
TEXT S. suis2 05ZYH33 srtA WF5E ot 2 ik sz Ho =
5520 TR AN T B 20 L PR B A RO A A ) S g
s

Il A SCHR R i R 4% 3K T SitBCD 51 B &
LT IR — A BE R A A 40 B % 1 T T B9 T g
PR AW ST o AR R AE T R, S, suis2
05ZYH33 rft Srt BCD 5 & & & 1 SSU2099 .
SSU2010 ,SSU2011 Y% A7 7¢ , F1fili 4 5% 3K I TIGR4
() rirA B GE R AL o 2 — 20 [m] M L X 45 2R
/N, SetB/ SrtC /SrtD 435l 5 22 FlviE Bk B (14 ) b 2
R, b T 3 — 2B SnBCD 4y 3 il 7E S.
suis 2 U 1of B T R MR, AR BE S A T
srtBCD {2 58 78 ik , %k e PN K& PRl 7K SF- 1 3 s /K
AT E, M AW R R, K AT A A
AsrtBCD 5872 B Fl Y 2F Bk 0SZYH33 Jli 4 B &5 K i
KEHTHEES, MEMEIRFGT, BAKRE
& HAR CE A bR/ A KRR B BT AR bR X S
AR5 A R IR ST B AsrtF 5875 Bk G A K 4 e A S
V2= 5 o Barocchi %536 fili ¢ 5 BK 78] sreBCD & A it
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Construction and in vitro assay of the sortase BCD
geneknock-out mutant of Streptococcus suis 2

1.2 . . 1 . 1,2 . 1 . . 1,2
Hongna Chen *~, Hui Liao , Changjun Wang *°, Xiuzhen Pan , Jiaqi Tang "~~~
" Institute of Military Medical Sciences, Nanjing Command, Nanjing 210002, China

* School of Basic Medical Sciences, Nanjing Medical University, Nanjing 210029, China

Abstract ;[ Objective | Streptococcus suis 2 is an emerging zoonotic pathogen responsible for a wide range of life-threatening
diseases in pigs and humans. In this study, we investigated the functionality of one of Streptococcus suis 2 sortases, known
as the srtBCD. [ Methods| To obtain the isogenic mutant srtBCD, the competent cells of 05ZYH33 were subjected to
electrotrans formation with recombinant plasmid based on the principle of homologous recombination. The resulting mutant
strains was further confirmed by a series of PCR and reverse transcription PCR. To better assess the role of srtBCD gene in
the virulence of 05ZYH33, cell adherence assays and experimental infection of mice was adopted. [ Results] A SrtBCD
defective mutant of 05ZYH33 was found to be associated with growth curve upon cultivation in standard laboratory used in
our in vitro assays. Furthermore, abolishment of the expression of srtBCD result in impaired interactions of S. suis with
human laryngeal epithelial cell line. However, there is no differences when infection mice by the WT and mutant strain.
[ Conclusion | These results suggest that srtBCD are critical for the pathogen-host interaction of S. suis 2 ,but abolishment
of srtBCD does not impair the full virulence of 05ZYH33. It is to expect that future study carried out with S. suis 2 to
verification the conclusions.
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