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Expression, purification and activity assay of Streptococcus suis
cell wall protein SSUOS_1000

WANG Tao"?,ZHENG Yu-ling’? , YUAN Yuan®,JIANG Hua?,
HAO Huai-jie’ , LI Xue-qin® ,JIANG Yong-qiang'**

(1. Anhui Medical University, Graduate Department , He fei 230032, China;
2. State key Laboratory of Pathogen and Biosecurity , Institute of Microbiology and Epidemiology ,
Academy of Military Medical Sciences, Beijing 100071, China;
3. Key Laboratory of Pathogen and Immunology . Institute of Microbiology .
Chinese Academy of Sciences, Beijing 100101, China)

ABSTRACT : The role of recombinant SSU05 1000 protein on the regulation of tight junctions is investigated in this study.
The SSU05_1000 gene was amplified using the primers designed according to 05ZYH33 genome sequences and cloned to the ex-
pression vector pET30a to construct recombinant plasmid. The plasmid was transformed into E. coli BL21 (DE3) and induced
to express by IPTG. The recombinant protein was purified by nickel affinity chromatography. Results showed that the recom-
binant expression plasmid could be highly expressed in E. coli and the purity of recombinant SSU05_1000 protein was above
90%. The purified protein was then treated with Triton X-114 to remove the contamination of endotoxin. Then, the human
brain microvascular endothelial cells (hCMEC/D3) were treated by SSU05 1000 for different time and tested the expression of
tight junctions by Western blot. The Western blot results show that SSU05_1000 could down-regulate the expression of tight
junction protein Claudin-5 in hCMEC/D3, which indicates that SSU05_ 1000 protein might play important role on the traversal
of S. suis across the human blood-brain barrier.
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PEE BRI A BAR W AW = DI RE I AN R, A
¢ B e SSU05_1000 21 63K iR, 3K 15 ) 4l
FE W E A Rk E AL 5T H X hCMEC/D3 % %
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1 #RE5FZE

1.1 % B BamH 1.Xho 1 VI A TaKaRa, T4
DNA % # 8i 9 § NEB 2 &, PCR 5| #) (PF.5-CG
GGATCC GGTGGTGGTATGAACCAAGTCG-
GCTATGATGC-3',PR:5'-CCG CTCGAG AAT-
GATACGTGAATATGGGTTGACA-3) f I g 4
TAY TRA RA [ G . £k # ik pET-30a(+)
4 B Novagen 2~ 7). KIg#F i BL21(DE3) A =
F£ NENTA #: W 3 GE A w] 568 5 57 % i F) & W
AT R R A R B N B A N R
s R HCMEC/D3 ¥ 1 [F K BE 2= T A4 o 5% b
Pierre-Oliver Couraud Z 7 5 4 , 5 4= 1. 75 Gibco,
EBM-2 (lonza) W4 H b 5% v B 88 3 B £ A BR 534 A
7] s Mouse anti-Claudin-5 g H Invitrogen 2\ &) . 3
R 3k 480 A6 0 i s 1 B Ll SR /N B2 s B BT AR I A
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1.2 i
1.2.1 SSU05_ 1000 TE4H £k mB e L

05ZYH33 FE [N 4] A #id . UL PF.PR A5 4. ¥ 3
SSU05 1000 3H , PCR #1424y : 95 °C Wi A8 o
5 min, 94 ‘CASM: 45 5,60 ‘CiB k 45 5,72 °C ZEffi 2
min, 30 ME#H ., PCR ;=¥ 4 BamH 1,Xho 1]
J5 B Ik B AR pET-30a(+) , 38 i 1k 2= 5 fh 4%
JERL 5 Ak B K % KT B BL21 (DE3) h, 5@ o 7 7%
PCR i 1 BV 5 B I 4 O R 28 47 il D0 Iy %
E .

1.2.2 SSU05_1000 FEH YKL H &5 HHHE
P PR 3R 3K JBORE 9 W #F T BL21 (DE3) 422 F 31 &
AFRAER GO pg/mL)HUHEM LB, f5 4056 4 K
F| Ago0. 8 ZEA R A IPTG (& JE 1 mmol/L)
kL85 9 4 ~5 h, B E W, R 1T SDS-
PAGE HLUK 537

1.2.3 SSU05_1000 & H M4tk &0 )5 W ik
HEA4E A W (5 mmol/L #8h 2% vh i (PB),
pH 7.4,0.5 mol/L NaCl, 25 mmol/L Bkmk) & &,
K 1K TR AR P R . H IR o B R A, 12 000
r/min g0 15 min, 3§ A WH B £ 0. 45 pm
U N e PR 2 B, AR A O 19 Ni-NTA
. EREES A E . HE A 4lifk B ¥ (5 mmol/L PB,
pH 7.4,0.5 mol/L NaCl,0. 5 mol Bk )2k 1 P& it »
SDS-PAGE % & (4l .

1.2.4 TritonX-114 ZfrE 2 SSU05_1000 &1
) LPS  LPS fEH T N K 40 i T DL — S AL &
A B mRNA [ 7KF-, 340 M Py — 016 0 R, —
AR SWAREHEEERERAMEN . TritonX-
114 "] DL 22 B LPS, 2 #AE o #2 41F « TritonX-
114 DLAMRFL 10 m A B alifb i) 8 11 b, 4 C R 22 it
$ 30 min,37 C/KEMHEH 10 min, 25 C,20 000X g
B0 10 min JFHCL I EREELER 3 K,
1.2.5 #HRR A A LPS & i %R E Ak
JoT 4 AR G U B A R D R BOE AR A L A
100 L 20 B8 PN 7 2 KA K L PN 7 2 bR o VT 11
B . A 100 pL #IKFIE R 1R 47,37 Clil
H 45 min, RESEH A 100 L 51055 IE W
1R51.37 CIRE 6 min, RH LR MK IMA 3 F il
BALILFH R AT 5 min, T 545 nm K Ak 32 E
WO BE 1

1.2.6 Western blot ¥l SSU05_1000 X} A i fik
I8 P2 40 i /R (hCMEC/D3) % % % 2 1) 18 4%
hCMEC/D3 £ 0. 25% JBE#EH L 5. PL 1 ~2 X 10°
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AS/mL i F 0. 01 % U I AL gt 19 6 FLAR . 35 3%
48 h BIL BB B2 A5 AL WRE 2 pg/
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B TV Y PBS Pk —li , iIn A 100 L 40 i 52 A W 0K
2% 15 min, 40 1 E] 7T E] T 40 M 055 A MR
14 000 X g, 10 min & .0 J5 W £ 3, NanoDrop
2000 PEATEE € B . SDS-PAGE 13k J5 ¥ 8 11 5%
# % PVDF JE |, L mouse-anti-Claudin-5 1 g —
P, BRAR T EAC P G B 0 1Y L ST/ R 2 SR B iR
YR Z 4 F PVDF . & 5 A Ak % %Ot i 6
W F A2 & 6 R AL (Bio-rad ChemiDoc XRS) T
Wz

ZIN o

1.3 M¥E4bF  EXCEL2003 %<7 848 )% . Graph-
Pad Prism 5 #4781 #7 . T SRR ¢ KR 56 .

2 # B

2.1 SSU05_1 000 41 & 35 Jo kL 1 48 1 2 48 5
PL05ZYH33 B K 4H A8tk , UL PF.PR 54 PCR
P4 SSUOS5_1 000 FERH L anE 1 fros, 78 1 300 bp
LAt BURR SR HE AT L RN R T 0 A5 SR AR AT
SSU05_1 000 % [ 5 PCR [[ 4 7= 4 F1 pET-30a
() Bk 4 S BamH 1, Xho 1 P4 Y1) il WL 5 )5
FH T4 DNA ¥R RS EmA TR, I8
LB KT BL21(DE3) 82 75 40 iy b . i 1 1 7%
PCR %5 0ifi 1% PH 1 v B 9 42 BOsORL . BH 7 5 B
BamH 1, Xho T N U)ilg SUR VI EAT %5 G181 2 fT o
F£ 1 300 bp 2247 B H 26785 DU P45 5 CR BR) 3
B E 41 ik R SST05_1 000 JE P ¥ 81 58 4 1R

M 1
bp
4500 —»

3000 —»
2250 —»

1500 —»

1000 —»
750 —*
500 —»

250 —»

1 SSU05_1000 E [ PCR 1 7= 497 i %8 B B8 ok

Fig.1 SDS-PAGE on PCR product of SSU05_1000 gene
M: DNA marker; 1:
SSU05_1000 gene

Amplification product of

2.2 SSU05_1 000 M EbBaifh K &H
SSU05_1 000 % [ 3= ik i kL 9 K I #F 7 BL21
(DE3) B 3] R AR E (50 pg/mL)Fitkm LB #iik

BIesth R R OEW R LI WK E RS
vk b A SDS-PAGE HLJK 7R O b i 2Rk 45 21t
TLIEL 3. K b3 A5 UK BURG B B8 RE S 2 A Al Ak
SDS-PAGE 1 7k & 75 & 11 46 B2 A8 9096 L L, WL
4,

B2 SSU05_1000-pET30a(+)EARERIMMNEBIIET
Fig.2 Restriction endonuclease digestion of the recombinant
expression plasmid SSU05_1000-pET30a (+)

M: DNA marker; 1: Double digestion of recombina-
tion plasmid SSU05_1000-pET30a (+)

w M 1 2 3 4

66. 2 —Higw

43

31

3 SDS-PAGE Bk EHEHF S EHIRIE

Fig.3 SDS-PAGE of the expression of recombinant protein
before and after induction
M. Protein marker; 1: Lysate of whole bacteria be-
fore induction; 2: Lysate of whole bacteria after in-
duction with IPTG; 3: Supernatant of the bacteria
lysate; 4: Pellet of the bacteria lysate.
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4 SDS-PAGE ik EHEH WL
Fig. 4 SDS-PAGE of the purified recombinant protein
M. Protein marker; 1; SSU0O5 1 000 protein

2.3 TritonX-114 ZE#E4H SSU05_1 000 &HE H
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) LPS &7 h #E L R L Bk LPS #844E )5 . B0
BRI LR EREN .

2.4  FEFKIE 4 SSUO05_1 000 25 4+ LPS &
T IR 60 R B ) R D TR A I 24 S Y
SSUO05_1 000 & [ LPS 1y & & . I 45 & Wow
% TritonX-114 ZbF 5 SSUO5 1 000 %45 H # LPS
< 0.02 EU/mL,iKF| L 2K, Al LI T F —
2.5 Western blot # ] SSU05_1 000 %} hCMEC/
D3 iy Sk 5 6 fLAh A9 hCMEC/D3 41
MO 1 5 %5 i SR 2 A AR S A £ B LPS ) SSU05
_1 000 B (AW 2 pg/mL), 53 5IME 0.1,3,6
h &, 3 B4 e 585 11, NanoDrop 2 000 %F & , SDS-
PAGE W17k J5 ¥ B ¥ % 5] PVDF Ji F . &7 —
L. ZhE B, SR B, SSU05_1 000 S
hCMEC/D3 1EHJ& « b % AE B ] 9 4 4, 48 Ffl 19
R iEE N Claudin-b KRS . $#&78 Claudin-
5 FIR A il v B R Y S8 B PR RIR WL 5.

- — - - ‘-,v s and ~‘
B-Actn — NN SN S —

151
E e
2 2 1.0 e
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5  Western blot # l] SSU05_1000 & B 5 hCMEC/D3 £
AEEEERENTAER
Fig. 5 Western blot of the level changes of tight-junction after
the interaction of SSU05_ 1000 protein and hCMEC/
D3
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R, S S N 1R] ORGSR R R KL i
Bere—iet B 4 35 B A A 41 3 i A
0] H5& 5 T00 st B[] 7 4% B 2 22 Claudin, Occludin
FE ARG B F JAMD A . Claudin 520 045
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Claudin-5 (% B i 5 3¢ B Sl 78 38 485 P 19 F i 2% U
FASEE N BF 28 Bk 9 R 4 Claudins ) 36
K, SRR AR AN A 85 S R BRSO i B A /N B
FEAL A 35 Claudin-5 7K & B LW 5 /N fROGE
I B R PUE A 3R Claudin5 X 35
PN Bz 38 3 PR A L

AHIE SR F AR A S A2 B A B B R s i A
SSU05_1000 & 1. &5 hCMEC/D3 #H & {F H
Ja PEHCAE M B AR H i 4T Western blot, 45 R
SSU05_1000 5 hCMEC/D3 {E Fi J5 7T L4 F ¥ 41 g
i) % %% 3% 35 B 11 Claudin-5 (9 7K - . 32 5% 5% 5% Bk 14
AR T RE M 3F T 9 Claudin-5, 8% Y5 40 jg 18] 19 % 2% %
oz P BOGE B TE A B T 6 2R G i 20
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