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2 FURE A BR A W6 Z BRI Cps2C R g ik pkng syt

E AR A XA R B R AR R AR
L. 7R S 5 DX 5 9 T8 B3 478 1 v, VO3 P BT 2100025 2. F BUIBE 2% A i ﬂ%%fﬁ;
BR8P 0 5 S 20 K i S MR o

BB H s 2 TR G BR R R Cps2C SR E R ik bk, cps2C REINREBF S ML RAMB.  Fik
i FHE B EfH PCR A ZE M KT Tuf A % EF-Tu, 433K R SSU05_0530) (3 81T (fiv 44 4 P0530) 5 cps2C
3% 42k P0530cps2C FBE, K PO530cps2C BV I 1 12 550 55 BR B-K I 12 75 B 9 M2 IR KL pSET2, #4 2 0 36 35 Ji kL
pSET2::P0530cps2C, # pSET2::P0530cps2C HEGAL T AS. suis 2 B4 RERk 05ZYH33 BRAZ 40, btk K4l & PCR
TEERF cps2C 1L ik Bk, qRT-PCR i Fik bk cps2C HEMHEFKT, HR HTSIEM PCR BN P0530
3l 7 B (300 bp) Fl cps2C F P J1 Br (696 bp) Hf 4% 4 P0530cps2C (996 bp), i Bt S 34K & BamH I Ml EcoR 1§ Y] )5 %
B I E 5 F K BB pSET2: : P0530¢ps2C s pSET2: : P0530cps2C BLEAL S A S, suis 2 05ZYH33 &2 401,
PUPE G 1 Mo 4 & PCR AN 25 SR WK cps2C i FIRMRIG A2 . $2 BT AR 05ZYH33 Bl cps2C i Rk kB RNA J5 #
1T qRT-PCR 5255, 45 R W R 18 Kbk cps2C L P HAT R IKK AL 05ZYH33 tk i 2.4 £, &5i AWIZEM S.
suis 2 05ZYH33 M IE i B+ TufA 33 3+ P0530 YE R g 3+, ) M g i e 3k ki pSET2.: : P0530cps2C IR A S.
suis 2 BRAZ UM, BLIIERAR cps2C 1k Fik bk R ilk— 25 T 58 B & MR I Cps2C T AR HR L ST 90 4 K

2 R BR A 5 I S RS Cps2C s id ik bk
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Construction of Tyrosine Kinase Cps2C Overexpression Strain in Streptococcus suis serotype 2

WANG Qiao-giao"*, ZHENG Feng', LIU Xu-miao'”?, LIN miao"”, Ni Hua®, WANG Yi-wen', CAO
Xiang-rong” , WANG Chun-hui' ,PAN Xiu-zhen'” (1. Hua Dong Research Institute for Medicine and Biotechnics »
Nanjing 210002 ,China ;2. College of Life Sciences s Nanjing Normal University ;3. Key Laboratory of Biological Resources and
Ecology of Pamirs Plateau in Xinjiang Uygur Autonomous Region ,College of Life and Geographic Sciences sKashi University)

Objective To construct type 2 Streptococcus suis tyrosine kinase Cps2C gene overexpression strain and
provide experimental materials for the study of Cps2C gene function. Methods The promoter of TufA (also known as
EF-TU,encoded by SSU05_0530,named P0530) was connected with cps2C gene as P0530cps2C fragment by overlapping
stretch PCR. P0530cps2C was digested by enzyme and ligated to shuttle plasmid pSET2 to construct overexpression plas-
mid pSET2::P0530cps2C. PSET2 .:P0530cps2C was electrically transformed into S. suis 2 05ZYH33 strain receptor
cells,and cps2C overexpressed strain was screened by resistance and combined PCR. The transcription level of cps2C gene
was detected by qRT-PCR. Results The p0530 promoter fragment (300 bp) and cps2C gene fragment (696 bp) were
successfully spliced into p0530cps2C (996 bp) by overlapping extended PCR. The fragment and vector were digested by
BamH T and EcoR 1 and ligated to construct the overexpressed plasmid pSET2: :p0530cps2C. The pSET2 ::P0530cps2C
was electrically transformed into S. suis 2 05ZYH33 cells, and the results of resistance screening and combined PCR
showed that cps2C overexpressed strain was successfully constructed. Total RNA was extracted from wild strain
05ZYH33 and cps2C overexpressed strain, respectively. qRT-PCR results showed that the relative expression level of
cps2C gene in overexpressed strain was 2. 4 times higher than that of 052YH33.  Conclusion In this study.the TufA
promoter P0530 of S. suis 2 05ZYH33 was selected as the strong promoter,and the overexpression plasmid pSET2: .
P0530cps2C was successfully constructed and cps2C overexpression strain was successfully obtained. It provides good
material support for further study of cps2C gene function.
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2 BURE 55 BRI (Streprococcus suis serotype 2, S.
suis 2) g B N 3k SO i I, I8 2 (Capsu-
lar Polysaccharide, CPS) J& S. suis 2 W) HE B3 7]
T cps HFFES CPS & WU VM 56 % 5 8 % £
B cps2A-cps2K F AR Z BN G % B 2k B 7% il L CPS
RAG W & CPS & A F A 2 (A /i Ik 58 & 3
21 A i PR T A A TR e ps2C SRR L 4N R B AR
PR AR R R B AR R /N RO T s . R W]
Mk AR Cps2C 25 40 B I A LA 2 (H % R T
Tk 38 X I N 22 W B A BT I [0S 1R AN T
R BT A SRR G Cps2C JE A i R ik Bk
M itk — 5T Cps2C DI REZEE HLAl

A IR B A R A 1 TSR 3 R R B s L
BAETH, Wu S0 0GH , 76 9050 5= 5 90 510 T 5 ¢
FE A F Tuf ACY 4 EF-Tu) & 3 6 BR 1 b 2 5k i J
FIEMZ —, XA NS, suis 2 05Z2YH33 BRI
3 FORIE AR AL 4y i T 5 AN E A A, 2
SR EE 1 (SSUO05 1815 FI SSU05_0177) | Jit] BE 25 11
(SSU05_1868) | il PN & 11 (SSU05_1503 F1 SSU05 _
0530), Hrfr SSU05_0530 1E J& #% 3% 4 fift [} F TufA,
ARELEGEA S, suis 2 05ZYH33 ¥ TufA FEHB)E 3
T P0530, fifi FH & & 4E fff PCR F1 HL 5% fb £ R 44
cps2C N FRIEMR A cps2C TN I REMTIT 59 5E
fiilh .

w5 A%

1 #

1.1 ®E#AFmE S, suwis 2 FEEFHEK 05ZYH33
SYESH 2005 AF DU GE BE o S PR AR TR R LS L S0 A
PRAE s MCLO6 1 F-J8 3z 25 20 i Wy [ b Vg i Wl A= W e R A
FR /2y &) s pSET2 Jii ki 1 Daisuke Takamatsu {7
mate

1.2 E£ZXANEMNE  EHIREEH PrimeSTAR Max
Premix, PCR 7 ¥ [0 it i 7] £, Bam H 1, EcoR 1, T4
DNA ligase, Fubifli #2185 & , RNAiso Plus & Prime-
Script RT Master Mix Il B H 4~ Takara 2\ 7] ; 8% 2%
WH A TAH.,

2 AHiE

2.1 3l#&kit5 e s M S. suis 2 05ZYH33 B
R 1Y) 4 e DR 2H R, R I R R ) cps 2C 5
i SSUO05 _ 0566, §% s 1 fift [ 3 K TufA % 5 4
SSU05_0530, # 4 # & 4E fff PCR J5t ¥ i+ 51 9
P0530-F/P0530-R (cps2C) 1 cps2C-F (P0530)/
cps2C-R Y B 5 cps2C FH AT TufA FH 3 5
+ P0530 JC&%iE . D14 FE cps2C B R I
14 L-F il R-R, 78 4% 8% BR 08 -K W 3% 5 1A 28 42 0 hE

pSET2 % w B f s b F Ui & it 51 ¥ pSET2-F/
pSET2-R, JHLASIIE 05ZYH33 il cps2C A i ik
. S19F 8 L& 1, b o5 N 4 R N | A .

%1 PCR3|Y

Table 1 Primers used in this study
%31 Sequence(5'-3")*

549 Primer

P0530-F CGGGATCCGCTTGTTGACTACCAGCTGT (BamH D
_ s GCAATTTCTAACATCGCCATCACTTAATTATAC
P0530-R(cps2C) CATAGAG
CTCTATGGTATAATTAAGTGATGGCGATGTTA
ps2C-F(PO5:
cps2C-F(P0530) GAAATTGC
CGGAATTCTTATGTTATCTGAGAAATTAGG
cps2C-R —
(EcoR D
pSET2-F GCAAGGCGATTAAGTTGG
pSET2-R TGGAATTGTGAGCGGATAA
L-F AGTGATTGCTGCCTTGAT
R-R TTGAAAGTGCGAAATTATTCTC

T Rl o WL A XU 4 31 % 4 A (The restriction
sites are single-underlined and the primer binding sites are double-underlined).
2.2 i RFE R pSET2::P0530cps2C ¥ M LU
05ZYH33 H: K 240 DNA Rtk , LI P0530-F/P0530-R
(cps2C)H)H cps2C-F(P0530) /cps2C-R H 514, 5 i
8 E R B PrimeSTAR Max Premix PCR §~
¥ P0530 I s F R cps2C FH L 28 1 %0 B Bg b B i
PKAG I IS [0 PO530 Fl cps2C KL H F B IR A I VE RS
W59, ¥ A PrimeSTAR Max Premix, 717 &
B FE 1 PCR LUAF MY 1 P0530cps2C (PO530 Fi
cps2C WIESET=Y) . fiv 4 P0530cps2C), J2 R 45
Ja i EiR R R din A P0530-F/cps2C-R 4k £ 47 1 30
ANMIERR , | 3K I 5 B PO530cps2C Fr Be, & IE
1 PCR 7~ Z B W 1. f§ BamH I/EcoR 1 X 1]
P0530cps2C K pSET2 i ki, [t P0530cps2C R B
K pSET2 L4844 . 78 T4 DNA Ligase /EH Fi%#,
TR AL MC1061F-J8% 37 25 41 i, 3% A 3 I A
& Cm" ik LB BRI IR .

P0530-F cps2C-F(P0530)
%1 POS30E T cps2CAR
P0530-R(cps2C) cps2C-R
¥ %2 Pt
P0530-F
E—
&3

cps2C-R

E1 ZEE%EMHPCRTE
Fig. 1 Schematic diagram of overlap extension PCR

2.3 Ak A# pSET2::P0530cps2CPCR % &
PRECA T V5 85 97 . UL pSET2-F/R R 5| % PCR i % FH
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PEFEAL T . S IBUBURL ZZ 1 70 M 4 M 2 ) D 0
WA Y SRR A 44 0 pSET2: : P0530cps2C.,

2.4 S. suis 2 05ZYH33 ¥ # 4L && Z 2 4m i 6 ) &
T 1 mL THB £ F & d (% 10% FBS) it % 5 57
05ZYH33 Hili e, I H ¥ 3% /1) 05ZYH33 %] 2k T #f
W LA T 37 CREFR 48 h, PREUAE T 1 mL
THB ¥ 3: 3 H (% 10% FBS)Ki 3% 12 h, B 80 pL &
WA T 4 mL THB ¥ 35 (% 102 FBS) it 4% ¥
. WH K LR 4 mL 8552 &R T 200 mL
THY 5 CRE FBOH LG E Ay, 1HHM 0. 3-0. 4
WS R L VKK 30 min. 6 000 r/min (B0 242 9.8
em) ,4 C B0 15 min, IRE R, H 25 mL W& 1
10 % H i v % 3 Wk, B0 B 4 B 8 000.9 000,
10 000 r/min, B [ #4515 min, #H b, @0 200-
500 p L HE A2k R B TR AA L 11 400 i %% B Ol 2 <107 CFU/
mL, BFEAZ YN 438 F-20°C WX 1) 1.5 mL B0
b B 50 pL,-80°CIRAFA .

2.5 ps2C i Rk ke ME B 20 ng pSET2::
P0530cps2C RN A 05ZYH33 &2 S 40 Ml v, T ok
IR IR AT R VKIS 10 min, ¥ EIRIE AW ER
BT 1 L AR b, il Bio-Rad Bt 55 {17 HL 5% (2
150 V,200 Q.25 pF). HLFE 5 57 B 1) o 5% #6 v im A
950 pL 37°C TN & I3 W, WK WZ 3-5 YR il TR R BV .
BRWERZE 1.5 mL B8P, T 37°C.160 r/min
HRFPEZ 5% 2 h,5000 r/min B .0 5 min, 7 _F
850 pL KR4 B3 5 AR IR A, WA T & Cm"®
M Spe® Hitk (100 pg/mL) ) THB B4 1, 37°C
K3 48 h,

2.6 cps2C LR FE WA PCR 5% fE cps2C
B B EA R — &5 LF M R-R, L L-F/
cps2C-R.cps2C-F/R-R 5141 PCR %5 W AR A B &
B cps2C H P, BL P0530-F/cps2C-R, PSET2-F/R
M5l PCR % E W b &% A C ¥ AL pSET2: .
P0530cps2C Bk,

2.7 cps2C it kL ##y gRT-PCR 52 S MM
i FH RNAiso Plus 7= @ $2 B cps2C 33 R KR 1
RNA Ff ) % 5% i cDNA, fff ;| Applied Biosystems
QuantStudio 3 Real-time PCR System #47 qPCR, £
WA cps2C WFE K- AN cps2C Btk
BT, LLH 3-8 R B AU (glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) A gapdh T 5%
KFAERNSBREL R RZE B ML EE 3K, &
YRR ¥ s il i 1l 2 40 B o DAAIE S TG AR 48 S 4 1
K

g R

1 FRIEFH pSET2: : P0530cps2C FIHIE R IEIE

PCR #"14 P0530 Ji 3 F (300 bp) Fl cps2C FHEH
(696 bp) . ffi FH 5 & ZEff PCR £ AR B Wi F Bei& 42 R
P0530cps2C (996 bp) , ¥ H i V) 5 % $#: & pSET2 Jit
B b Myt 3k R pSET2: : P0530cps2C ., 45 51
& 2A FIE 2B TR, P0530.cps2C Fl P0530ps2C -
R B PR /N —3, P0530 JE 3 T 5 cps2C HH
oA W Yy, i pSET2-F/R 5| ¥ % pSET2:.
P0530cps2C PFHVESE b F #4753k, 97 35 7 Be 5 U
KN 161 bp) —F (& 2C) ,pSET2: : P0530cps2C #4
I,

bp bp bp L
4500 |8 4500 2000
3000 8 3000
2250 o8 2250
1000
1500 [ 1500 000
1000 [ 1000

500
750

500 250

250

250 100

A B

A P0530 Ml cps2C ) PCR ¥"# M DNA fri&i¥ 1 P0530
PCR ¥ 2 ¢ps2C PCR”# B P0530cps2C 4 & it PCR ¥
W M DNA #:E# 1 P0530-F/cps2C-R 51 ## 45 R  C
pSET2::P0530cps2C [ PCR BiE M DNA #ri&# 1 pSET2-F/
R 5P G E R

& 2 pSET2::P0530cps2C K& &K I&1iE
A PCR amplification of P0530 and ¢ps2C M DNA maker 1
P0530 2 c¢ps2C B Overlap extension PCR amplification of
P0530cps2C M DNA maker 1 P0530-F/cps2C-R  C PCR veri-
fication of pSET2:: P0530cps2C plasmid M  DNA maker 1
pSET2-F/R
Fig.2 Construction and identification of pSET2: : P0530cps2C plasmid

2 cps2C TRIEHKMEAS PCR BKIE

$t pSET2: : P0530cps2C i &3k ik B 5% 1k S.
suis 2 05ZYH33 JRZ UL, IR A T % Spc™ ity
THB B Hr #4785 5% . 73 58 P0530-F/cps2C-R
(996 bp). pSET2-F/R (1 161 bp).,L-F/cps2C-R (1
719 bp) Fl cps2C-F/R-R(1 766 bp) 5| ¥ % B 14 7% 4T
PCR %@, &5 R anlsl 3, §73 h Be X/ 5 (E — 3.
%= W pSET2:: P0530cps2C B F A S. suis 2
05ZYH33 ¥k,
3 cps2C it RIZHKH) qRT-PCR I iE

M cps2C 3 Fe ik bk RNA K H = # F  cDNA
Ji#E 47 qRT-PCR, 45 R 40 & 4, i 27 i+ &
cps2C FEH AR XT R IB K 5 05ZYH33 #RAH LE it
TRk cps2C B A ARXT RIKIKF L8 2. 4£0. 66

(~r
H o
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bp
2000

1000
750

500

250

100

M DNA FRE®H 1 P0530-F/cps2C-R 31 ¥4 4 P0530cps2C
¥ 2 PSET2-F/R 51819 3 P0530cps2C =4 3 L-F/cps2C-R
B 1 P0530cps2C 728 4 cps2C-F/R-R 31 ¥1# 1 P0530cps2C
]

B 3 cps2C IREKMAE PCR BIE

M  DNA maker 1 P0530cps2C amplified by P0530-F/cps2C-R
primer 2 Fragment amplified by PSET2-F/R primer 3 Fragment
amplified by L-F/cps2C-R primer 4 Fragment amplified by c¢ps2C-
F/R-R primer

Fig. 3 Combinatorial PCR verification ofcps2C overexpression strain

*

3.54 [ |
£ 3.0- -|-
£ 2.5
b
< 2.0"

E 1.5
= L
2 1.0
=
= 0.5-
0.0 T
mmm (5ZYH33

== C(Cps2C overexpression strain

B 4 cps2C ERIE#RK qRT-PCR K iE
Fig. 4 qRT-PCR detection of cps2C overexpression strain

oo

A0 22 P SRR RE TR ] v, 240 TR i 24 R VS (Bacte-
rial protein-tyrosine kinases,BY-kinases) A1 5 5 i /i
1R R SO K A 1 2 B A B RIS B Y
JRE IS R T 8 T A P ) e T 8 A 2 T R AR AR LA
i BY-kinases A4 B4 52 B 3% M, BY-kinases 1£
5 CPS A= W& 1 i B B4R L A0 45 98 19 32 15 A
ORHE I E AL W IR Ak 36 A i 7 O B AR A .
W, 78l 58 BE Bk b AR B RR A 1) B BRI CpsD Af
REJE B AR N RAK , 5 R 80E 22 11 CpsC 1Y C 2K 3 , {12
#E CpsD By C oK 3 Wi 2 BR # A A= H B R AL, Wl R 1k 19
CpsD fif 25 AR . CpsD BB R 1k / 2 B R A6 8 5 30

AR BR AR 1 firt B RS G o B & T A0 G (o A 5 ) B oy 5
FHEAMM o RIS B R A A 0 A Bk
oL BSOS R CapS Al 19 C KRG REBIE L — 15
Ti% 2 R B4 Cap5B2 AL A 5 B AN TR 2 ATP 4 F
1 aA-BA JEJ¥, H Cap5A1 19 C A 29 4~ 2 12 5%
BE 2 LLSETE Cap5B2 1l 16 14  #0% 1) Cap5B2 #£ A
B s MR e b & A W R Ak T R i 8 iR 1L 2 5 CPS 1
1R & L) UDP-Z, BE-H 28 B e i S Cap50™7 . ik
A o K 1 A TR ) T S R Y Wz RS 2 TR 9 TR il
Wzb L[R2 5 Mo 2 50 & A . B AA v R R
TR 119 15 22 R U BeeF A7 B 40 B8 6 - 2 40 i 17 0 3K
FIBEVELF Ae AL il R A R 28 . RTIXT S, suis
2 cps FEHBESAT AW B2 7001, K cps2B HE K 4
Tt 5 F TG B 1 s e ps 2C 325 TR 4 1) 4T T G 0 R U8 TR
PE— 055 & B Cps2B C A ¥ 23 4~ 5 3 R % 3 vl 3%
1% Cps2C W EG & M, il & R B 1 Cps2BetC 2 A W
P2 AV B, AN PT B R AL 1 BF 1% 20 1R 5k R 07 A 3 W]
R Ak 22 R 90 B IR IR AT . M cps2C FE X R R
MR BRI cps2C BRI T 35 4 B i 70 36 JEE 25 4 32 Ok B
A TR IRTE E

A 5 95 5t T 5 35 1R ) R e R 19y T2 o i 3k TR
TP 2 3 st ek 3 o O B R T 2 A AR Akl
B AL R PE O A AT IZ B NPT BB DI RE . HATE &
ST FIEEAFT IS TN TEHEN S, suis 2 TP
T B AR B 3 3 A B PR R R R AE 5 T AL R 4R
T CovR. ANTE /> 248 11 DivIVA FIZHE MR =R IEE
F HitpsA Zd 5 N0 (02 3 8 B bk 5 R th A7
AR R Jr BR A, it 2 o B L R B 5 T B AR A A S R
Az A i s 22 A N TTE BUBOE M 2 4% . bR T I 2 IR e
Cps2C 7E S. suis 2 RFEHZAE . KI5 40 5 2%
N R T % Cps2C 3 36 38 2 75 % 36 B A ik
HATIE MR AR AT . AR E o TufA 58
Ja 8T P0530 5 cps2C FH il A 32 38 1 g 0t 358 1A
PR WESE Cps2C SEH T REBE 2 T S .

ABF5E M S, suis 2 05ZYH33 1y #E fif A 1
TufA Ji 8§ P0530 /N )5 8 7, o kg gt 7 i 3
Kk pSET2: : PO530cps2C J 5 A S, suis 2 &%
AN B KA cps2C iF iKWk, 4 qRT-PCR K
M seps2C 3 FRIBR T cps2C WM X 3K I8 K P 8
05ZYH33 ¥k -1 2. 440. 66 15, ABFFE gk — 2 B
I W E R B Cps2C DI RESE AL sC 56w kL. 5 20K il
i Weatern blot Il i 3% 15 #k ' Cps2C # H B £ ik
AT I 3R R S S B A R B K RN 9 ) AR L AR S
5, i — 5% Cps2C M KT AR .

el

=

(F# 778 70)



o

7
Journal of Pathogen Biology Jul. 2022,

Bom R AN F X E A7 B 07

Vol. 17.,No. 07

(6]

7]

(8]

9]

[10]

[11]

[12]

[13]

treatment. [ J]. Endocr J,2007,54(3):371-378.
Caetano C, Limbo O, Farmer S, et al. Tolerance of deregulated
G1/8S transcription depends on critical G1/S regulon genes to pre-
vent catastrophic genome instability[ J]. Cell Rep.2014,9(6):
2279-2289.

Virtudazo EV, Suganami A, Tamura Y, et al. Towards under-
standing cell cycle control in Cryptocous neoformanscc : Structure
function relationship of G1 and G1/S cyclins homologue CnClnl
[J]. Biochem Biophys Res Commun,2011,416(1-2):217-221.
B, MiRNA137 Al miRNA29a 7 4k /I 40 i il i o i 2 35 K 3
i R SC[D]. M At B AU, 2012,
Shimizu T, Suzuki H,Nojima M, et al. Methylation of a panel of
microRNA genes is a novel biomarker for detec tion of bladder
cancer[J]. Eur Urol,2013,63(6):1091-1100.

Bertoli G,Cava C, Castiglioni I. MicroRNAs:new biomarkers for
diagnosis, prognosis,therapy prediction and therapeutic tools for
breast cancer [ J]. Theranostics,2015,5(10):1122-1143.

KRB R, REZ W, 5. miR-199a-3p 7E FLAR & H 1 32 3k K
PEFILT]. o i i 2% 3. 2016, 26 (06) : 481-486.

FRESE RS SFRVE S BB B A Z0P miR-199a YR IA
AR A Bl R B SCLT )L AR PR 25,2016, 56 (38) :45-47.

Novak B,Csikasz-Nagy A,Gyorf{fy B.et al. Mathematical model
of the fission yeast cell cycle with checkpoint controls at the G1/
S, G2/M and metaphase/anaphase transitions [ ] ]. Biophys

Chem,1998,72(1) :185-200.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

AT T AEEE L AEL P21 SRR 2k X FROIR IR 9 40 i 1 5 R0
AT R S AR A PLAR LT, JRAE 2 € . 2019, 17(3) : 280-283.
BRI LS. FHIT AR p21 I H7E 5B
SMBIARBERIE T R IR BF ST ], TP BE R R 24 2 4, 2010, 27
(1):29-31.

Baddour N, Farrag E, Zeid A,et al. Decreased apoptosis in ad-
vanced stage /high-grade hepatocellular carcinoma complicating
chronichepatitis C is mediated through the downregulation of p21
ras[ ] ]. Chin J Cancer Res,2013,25(3):281-288.

R, 9B I 2 T HDAC2 . p21.,p53 AR SC P[], A 55 2
245 K30 2019, 19(2) 1 34-35.
Oncel S, Cosgul T,Calli A,et al. Evaluation of P53,P63,P21,
P27,Ki-67 in paranasal sinus squamous cell carcinoma and in-
verted papilloma[ J]. Indian ] Otolaryngol Head Neck Surg,
2011,63(2):172-127.

Grapsa D, DokouA, Tsokanou-Kouli VA, et al. Immunohisto-
chemical expression of p53, p63, c-myc, p21 (WAF1/cipl) and
p27 (kiP1) proteins in urothelial bladder carcinoma: correlation
with clinicopathological parameters[]J]. ] BUON,2014,19(4):
1121-1124.

RSP, B, AT R L TR E
DPC4/Smadd il P21 #9435 K i
##.2018,38(7) :850-855.

[ EHY 2022-04-13 [fEEEEA)

i @E%?EH@E*AN})GM‘
RE XTI Ml ERR

2022-06-22

WERLRERETLERERETLERERERLE R TERLE R TERLE R (L RE R (LR R TE LR TE LGl Tl Rl Gl Gl Rl Gl ul Ul Rl ul Rl el ul el el ul el sl el el vl vl

(k3% 773 70

(1]

(2]

(3]

(4]

(6]

(7]

(8]

(&% 2wk

Dutkiewicz J . Zajac V,Sroka J,et al. Streptococcus suis:a re-emer-
ging pathogen associated with occupational exposure to pigs or
pork products. Part 1 - Epidemiology[J]. Ann Agric Environ
Med,2018,25(1):186-203.

Van Calsteren MR,Gagnon F,Lacouture S,et al. Structure deter-
mination of Streptococcus suis serotype 2 capsular polysaccharide
[I]. Biochem Cell Biol,2010,88(3):513-525.

Wu Z,Wu C,Shao J,et al. The Streptococcus suis transcriptional
landscape reveals adaptation mechanisms in pig blood and cerebro-
spinal fluid[J]. RNA,2014,20(6) :882-898.

X B B L RO LS. R EEER T 2 A 052 Y HS3 B AS 3 T O
FERS L], P E B AR, 2019,41(6) :584-589.

Chen C, Tang J, Wei D.et al. A glimpse of streptococcal toxic
shock syndrome from comparative genomics of S. suis 2 Chinese i-
solates[ J]. Plos One,2007,2(3) :e315.

Takamatsu D, Osaki M, Sekizaki T. Construction and character-
ization of Streptococcus suis-Escherichia coli shuttle cloning vec-
tors[J]. Plasmid,2001,45(2):101-113.

Grangeasse C, Terreux R, Nessler S. Bacterial tyrosine-kinases:
Structure-function analysis and therapeutic potential[ J]. Biochimi-
ca Et Biophysica Acta-Proteins and Proteomics, 2010, 1804 (3):
628-634.

Nourikyan J.Kjos M, Mercy C.et al. Autophosphorylation of the
bacterial tyrosine-kinase CpsD connects capsule synthesis with the

cell cycle in Streptococcus pneumoniael J]. Plos Genetics.2015,11

(9):e1005518.

(9]

[10]

[11]

[12]

[13]

[14]

[16]

Olivares-Illana V, Meyer P, Bechet E,et al. Structural basis for the
regulation mechanism of the tyrosine kinase CapB from Staphylo-
coccus aureus[ J]. Plos Biology.2008,6(6):1321-1331.
Wugeditsch T, Paiment A, Hocking J, et al. Phosphorylation of
Wzc, a tyrosine autokinase,is essential for assembly of group 1
capsular polysaccharides in Escherichia coli[J]. Journal of Bio-
logical Chemistry,2001,276(4) ;2361-2371.
Ferreira AS, Silva IN, Fernandes F, et al. The tyrosine kinase
beef and the phosphotyrosine phosphatase BeeD of Burkholderia
contaminans are required for efficient invasion and epithelial dis-
ruption of a cystic fibrosis lung epithelial cell line[J]. Infect Im-

mu,2015,83(2) :812-821.

S, HERR T W2 TR B R AL B G0 A 06 4B i 4% L T RE AT
75 [D]. BN RN ERK,2018.:15-45.
TGN, 2 TR RR A I R RS TN ¢ ps2C X SERR A B M 4N

WA IR ERT D],
Pan X,Ge J,Li M, et al.

R 5O K %%, 2021 :25-33.

The orphan response regulator CovR:a
globally negative modulator of virulence in Streptococcus suis se-
rotype 2[J]. ] Bacteriol,2009,191(8):2601-2612.

Ni H,Fan W,Li C,et al. Streptococcus suis DivIVA protein is a
substrate of Ser/Thr kinase stk and involved in cell division regu-
lation[J]. Front Cell Infect Microbiol,2018(8) :85.

Ni H,Li M,Wang Q,et al. Inactivation of the htpsA gene affects
capsule development and pathogenicity of Streptococcus suis[]J].
Virulence,2020,11(1) :927-940.

[ E#Y 2022-03-10 [f&EE BHH#IY 2022-05-26



	2022-07

