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RE: W THEZZFE LA MREGB)XELHE L REIEN KL R HE L % E R B
B HHREAMNEAR, ALRRRTREZFEEEHE S A RIEHepsE. cpsKfn
neud, #iTqRT-PCRF =4 T Z3INKEE AR B RBEE T REKFHEN, BB
WEEMNET FREREETCBSEEERRESEN LT, BTATREZRANT
FEAEAHTGBSH Bty Bmtt. £RE R, cpsE. cpsKFuneud s iy &3 % ¥
P EARFW G KRS A RAE X BB 7E M &, CpsE. NeuA 5 B 40 # JF GBS (lafn
IMM%AﬁG%ﬂwlﬁmqﬁmﬁﬁﬁJ%Hﬁ&%LQW%WL i CpsK 5 # J& .
NIR B 7 7] B IR M 4 B 56%~100%F127%~100%. 2 F B £ 3% i £ T GBS cpsKFn
neuAR X H R I A FHENMEXEERRESEN T —B; ERFIEEQ8F34°C) T %
WGBSEE M4 ERUMA S P Fa WA TR A MBEE NI G W, MaE22°C
THAWGBSERBR S ERE, AEFFFLWNATERHRMK. AAXLEREXKYN, GBS
%Kﬁmwﬁﬂﬁ%%%%%@ﬁ%%¢iﬁ%%m BAKR E TGBSE JEvE B 1 &

EHTHERZRANEBER, TREARLAHTAERN BRI RETRL G REE=E

&@cﬁ#éﬁ%%ﬁ%é’]aﬁ@%ﬁﬁ%Lﬁ%o

KoEiE: R Z F ke, RIEKRE(GBS); BE; EESEERER; EBERR; RN

FEIDES:Q786; S917.1

JoFL#EBR E (Streptococcus agalactiae) M i >4
ICPHYETRR , Xk BREGE K A (group B Strepro-
coccus, GBS), W E £z, ®WiEHAIL,
M. AR A Bl AR A ME S W R0 2R K A Bt
GBS IR KVE A BRI N, 2L iy a2k
FLAE AR AR K 255 A 4ls GBS I 224 1) 4y
PET S H 10F I 7S M Ta, Tb, T~IX, Horbotffa
REABERFORTER 1™ ORI, 5T 4F
o, R E R HE M 3 KO A R R Bk, H
i S E e TaB R FLEE R Y, h R R

Wi HE: 2017-01-07  f&EIHHA: 2017-05-15

HENIE : b E KPR AT I R R R A A
BUAR A P b B AR A F 3 15 T (CARS-46)

BIEEE: M A, E-mail: gzyexing@163.com

X HAFRERS: A

o AR PRI RS, AR A AR Ml S vl e B P
FGEH R, 201643 [H 2 JE M IR B B 1A
18777 t, {H H20094F & GBS/ Ye 45 i [W 2 5 &
At =l T E R, R R R 20%~
50%, FET-3REKS0%~70%, H i A %1 i
IR,

FEfE 51 B0 R 4 4 T I BOR AL S L SRR
W YA 2 A T B O IR, 2 7R B K TR (S
suis Serotype 2). KM EKI1(Escherichia coli
K1), fii R 2 3 R (Neisseria meningitidis)Fl N

TR B BT 3 A B L 45 2% L T(2017HY-Z2C06);  [F K [ SR B2 3 4:(31272688);
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JRIIZIGBS" . FF A LT B GBS JE 1K 2 4 (cap-
sular polysaccharides, CPS)#B & A & b . 2FFL
W L N- Tt M8 fre R — > A i D < 19 R Y PR
E A W 5T 3R B GBSAF Y I [k 22 W A Sy 5 Wi L 3
A A 2 P R o 1) R PR AH L, BB S T AR AR
S 1 2 200 L 5 T ) B 8 KA 1 RE R AR R (sialic
acid-binding immunoglobulin-like lectins, Siglecs)%%
&, W E T REE SRS, S B«
ﬁjﬁi;”[lllﬂo

GBS Z M i) & 32 16 cps (capsular
polysaccharide synthesis)3&  (cpsA~L il neud~D)¥E
i, HAY AR E R O i
(CpsE/F/G. CpsI/I)FIR & B2 (CpsH)IIEHT,
RO R AR EBW RS, AR NS
W5 DT MR R RR e 7% Tl (CpsKOAE T i A I 12
HORENT AR W) (FH NeuA~D G 1) 55 7 28 2 1l 2K il 5
QLM G IR R shiz i =i oh, JFa
SE T4 L T A 2 T8 URAT A ) 2 3 1 S
Z R O HOE UE W eps B4 R 2 FUME 5
Mg, B DT A AL S — A BB S R BT AR R
SRS 2R BALR G . X ATJRGBS . Jifi 48
BRI (S. pneumoniae ) 5 2RVME 55 BRI 1 W57 34
B, HepsERE A Az 5 A8 B R IR B %
R 3 TR P R e AR R A S T 2 W A R TR PR
JIE R E FRAR, UL eps B2 BE BRI 2 I 2
B SC B A o i i T R S T 22 Y e U
P b A 306 s i 3 D A 55 B 4 932 By A v b A R
Ve, HepsKMneud~D% 55 A 4 5 1 5t
GBS I5 M 5 B2 1 e 7 S5 Yo epsKAE KRR 71
I3 B GBS H G 1% M Y PR B o T, 1A D7 SEAH L K
AN IR PR AL, AR cpsKHE R 25 5 8 GBS 2 A8
PR 1Y S 58 22 0 YR 1 B R U U] eps KO
GBS 15 2 Wl Wl V1R A 1) G SRS TR o mewd 2 B I
ST 1 B 1 I YA R 5 L (cytidine monophosphate
N-acetylneuraminic acid synthetase, CMP-Sia-syn-
thetase), HA XUE AEHAT, L35 N 1Y CMP-IE I iR
e R T 5 GO R Coniy PO TR 86, O A 1 D 0 O AR TR
B LCMP-IE W R F1O- £ Tk M & 2 1 . £ Ak
TE N VFINR GBS HE [H ik 25 5748 ¥k Aneud R A )
3] S JE R Y8 TR 1 % A, TR AL R Aneud T B
neudid F ik Bk pDCneud )5, JE MR R 1Y % 12
PRS2 3 B AR AR R K22 U ] newd L 2 52 Wi €
22 W e VR PR A 1) B R[N

H ik TS S R epsE . cpsKHI
neud W5 E L L HTENFEGBS, X T Mk
GBS Z & I H epsE . cpsKFneud 5 4l
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BOWPE R RIS M A Z 0 A PRS2 Fi D E
I 40 R 4 S 06 K ELISASE 86 UE 52 T GBS /&3 i
W VA TR A 1 S I 22 il 5 0 A £ R VTR 45 S R A
REPR A I BEEE R R Z R (Siglecs)ds A, FFIHIT
T (55— 5 A WP L 35 ) Jk [R5 1
% F 1 P GBS i 22 Wl (1 M R 1k, ) B GBS 3%
JEE 22 W Nl YA TR A 6T 4 T SO R B RE e, A
T2 Al 0 5 GBSHH BAE 43 F LTI B T
I, ARG AT AN [R5 SR R EE N GBS 20 &
WHEE epsE . cpsKFneud ) 3235 7K F 5 GBS i
WMEVR R %, DA M GBS MR R 1R % 1t 5 4 TR 3K
PEZ R, MIRA T M RGBS EUR L
il 25 5 A

1 MRS A

1.1 GBSEW*S5XZWH&

S A GBS MR M WC1535, HArF Il il
RN Ta, HERVLOK =058 K 7= 3250 5 8 SR 5%
BB AR MR AL 5 85 SR AE . S5 I ST AE i O
= MR 1A 8 77 Ak (BHIA) - #z L £ 47 GBSHY i
1k, TR LR R (BHDB AR 2 5 b P K5 55

LR E B ARt ( Oreochromis niloticus )
WF)ARPEMRFLY, (KiEN6~8g, LK
FIFE R N IR A TR IR A28 . S B mir il A
K B TA S 86 1 AN HEHF GBS . A7 A2 4G . B
MLAT M 620 (3 Ab B A AN 34X FR4H, AR 434
5, BAELE30REM), BRIIKA1/3, HifH
T4 E5.0 mg/LLA |, pH 7.0~8.0, 7Kif(30+2) °C,
R R AL MRDBI 20K, BRI 2 AR 5T 19 3%

1.2 GBS cpsE. cpsKFneuAt) 5 & 5 F 55 7

¥ GBSHEFPF BHIVE (A 85 72 5L b G 4k, H 4l
H DNA #2387 & (Magen) 2 BU GBS 3t [H 41
DNA, T-20 °Crk#i{#fF% H. M GenBank
GBS WC1535%k (GenBank % 5t 5 NZ_CP016501)
cpsE. cpsKMneud 5K 275, >R HILE W) A
Primer 5.0% 7T 5[ ¥ (%), B LA TAEYT
FEA PR A A L. 2R 150 uL PCRJ R A& £ k47
PCRY M4 : LA Tag 0.5 uL, DNABEIHR1.0 pL,
. FH#EGIH 0 pmol/L)45 1.0 uL, 10 x LA Tag
Buffer 5.0 uL, dNTP 8.0 uL, ddH,0 33.5 uL. X
4 94 °CTAE 13 min; 94 °C 30's, 68°C 2 min,
30MER s 572 °CHEMH 10 min, PCR™ 443 %]
Z i 4tifb )5, S5pEASY-T1 Cloning Vectori
FE AR 159 7 2 K pEASY-T1-cpsE. pEASY-TI-
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Tab.1 Primers used in cloning of capsular polysaccharide synthetic genes of S. agalactiae

SRR I HI(5-3") RIS /bp = 4)/bop
primer primer sequence (5'-3") length product
cpsE-F 5'-CGCTAATGCTTGCGATGG-3' 18 1885
cpsE-R 5'-CTGCTACAGCGGCACCAG-3' 18
cpsK-F 5'-GTAATGTGAGTGACCACGAATTG-3' 23 1203
cpsK-R 5'-GCTCGTCTGAAGGCCAATAA-3’ 20
neuA-F 5'-GTGCTACCTTACCTTGAAGATGGCTCA-3’ 27 2124
neuA-R 5'-CCATTCTTCTACAATAGCCAGAGCCT-3' 26
cpsKFIpEASY-T1-neud, %1k 2 DHS oK W 1 1 Jak 1.0 |
SEASANNE U BH P SO R T HE AT TE VA PCRESAE . e 0.8
8 )
U SE J5 I B BRI ) M SRR AR B /I gﬂ 5061 7 g
= £
JABLAST# 4 (http://www.nvbi.nlm.nih.gov/ D204 / J +-22°C
P 7 ;o . +-28°C
blast)Xf cpsE . cpsKFneud) ¥ 5347 [RIVR M1 K 7 =T 02 LA L --34°C
Bro I Bio Editd 23 Hr 2 2 W 17 51 Rl R Ak 0 - ‘

InterPro (http://www.ebi.ac.uk/interpro)4# ¢ 51| 4%
F R D RESY . MEGA 5. 28K {4414 &R G il AL i,
K H 4B $ 1: (Neighbor-joining, NN #JE47115,
1000 A5 H T {E

1.3 AREIEFEREFH TGBSEKMLELR

P GBSRI £ 42/ TBHIAY-AR |, 7E28 °ClE
IR FFE SRR IR . HHE T % BB T V%
TBHIE A F3 b, 28 °C 200 r/min F 4§ % 1
o SRIGHEL = S0(V/V)RY L DK b ok T i b b T
BHIE (R B5 256, 230 3 & F22. 28F134 °ClH I
FEPR T, 200 v/mindE % 3555, B T B 4 E 34
A . BERR2 T AR A (BioTek) Ao il 13 B i I
HAE(ODgy), B2 RO E , Ll ihZ,

H 3 ODg o L 8 GBSTEAS [RI TR T A4 K
WK, K F28F134 °C N GBS A Kl R A,
A% BIEES hFI3 Wit 35 B4 504 K 11 (0D e=0.50),
10 h¥ 35 )54 5 W (0Dge=0.90); T1fij22 °CH} GBS
24 WA SR B E A KT, 30 hisRoE (). J5
S e R 9% 2 AR E I GBSH T3 20 &
A 26 35 PR 3 TR K P ARSI | 3 R e L TR 5 U
E I A BOR I AT
14 GBSEBREZEERERMEMEZHER
B SERT 2R S RE S48

A3rIN22 . 28F134 °CHE 7 A AL TR E WAy
GBSTH W 1 HLZ)10° cful I/ i & T 1.5 mLE.O 4
Hr, 12 000 r/min®ES 0> 5 min, WA R EITE,
T80 °CIkAE A& H . = MEasyPure RNA

0 4 8 12 16 20 24 28 32 36 40 44 48
B 2 [/
culture time
1 AEHEFEE T LA ERERNE KL
Fig. 1 Growth curves of S. agalactiae cultivated at

different temperatures

Kit (TransGen)id 7| & fil #2 40 IRNA, HRNase-
Free DNase (Promega) 2 FRRNAT 5% ¥ IV DNA, &
B2 MR & UL 5 . IR s F 2% 350 R A B 1
HE Uk R T 4R BCRNA Y BT, B AR A e
RNAWKE . AN S HF gyrd (DNA gyraseA)IH T
NI BIRE, STRNAFE 1 TPCRY 1 (%2),
LY AR BT, MBI DNA LR E 4. B
1 ng RNA, FRoche /st e sgisl ) &0k He A7 B i
3, HARPBRS UL, 555 1 cDNAKS
M5 F-20 *CHRAFE

M5 GBS WC1535%k I 15 2 Bl 5 A 5k [
cpsE. cpsKflneud, B J1H: M cylE (cytolysin).
hylB (hyaluronidase). bca (alpha antigens of the C
protein) X N S HE H gyra ¥ 5171, 40l % it
qPCRE ¥ (#2), qPCRIZ WK £ (20 pL)ffESY-
BR Permix Ex Tag II (TaKaRa) 10 pL, 5| #1H0
51 44%50.8 uL (10 pumol/L), cDNABEH2 L,
TR ZEIK6.4 uLo WFRSF: 95 CCHUAETE3O s
95 °CAEPES s, 60 °CiR k30 s, 4011E
1.5 GBSIEERMEREL 2 S HNIE

e ArE22., 28F134 °CHE 7 19 4b T 3 5E 91 1Y
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Tab.2 Primers used in qPCR of capsular polysaccharide synthetic genes and virulence genes of S. agalactiae

SRR I HI(5-3") RIS /bp = 4)/bop
primer primer sequence(5'-3") length product
QgyrA-F 5-'TGTTACTACACGGGAGTTAATGG-3' 23 111
QgyrA-R 5-'GATCCCTTCCCAGTTTCATAGG-3' 22

cpsE-F 5-'TTTGGAGTCGTGGCTATCTTG -3’ 21 122
p
cpsE-R 5-'GGAAAGTCGTGTCGTTGTAAATG-3' 23
p
cpsK-F 5-'CCAAATTGCCGGTAGAGCTATT-3' 22 104
Qcp
cpsK-R 5-'CGCAGTGGACGAATGTGTTAT-3' 21
Qcp
QneuA-F 5-'CCCTGGTCTGTTTACGACATT-3' 21 116
neuA-R 5-'/AAATAGCGCCGTTCGGATAG-3' 20
Q
QcylE-F 5-'GCAACTGTGGAAACCCTTTATG-3' 22 133
QcylE-R 5-'GGCTGCCATTTGGAGAGATA-3' 20
QhylB-F 5-'CCGAGGTGACACTTGAACTTTA-3' 22 102
QhyIB-R 5-'GTGGATGCTCTGAGTCTTTAGG-3' 22
Qbca-F 5-'GTTGTTGGTGATCGTCCAGATA-3’ 22 113
Qbca-R 5-'GGTGTCACATGAACCGTTACT-3' 21

GBS 729143 %1 18500 r/min 4 °CES.(>30 min, Y&
LR ; FH80 mLTii#2 I PBS (33 mmol/L)¥E i I
e, BE LRSI, BEOIFFRBGEE, MA30mL
A RIPBSTHE B E A . 120 °C 75 minfs JE K H >,
M ERR, 1.5 mLICHE B 0805, 5
TN 20 pLME % 2 i (0.488 U/uL, NRH, Fg AL
#A), 37°C 50 v/minfiFF 10 hy FGfE 5 19 5 )
8500 r/min 4°CE5.(>50 min, B bW, S ME
AR AE W TR 5 T ) M VTR (S AT X £ 14 BH
HEAT S €8 SN, ol P AR A 43 Sl R e R (K )
Fr U S (SA)FIARE 5 I OD g 47 I 2, JE 3T
GBSIE i M Y iR 7 B (JE 15 M Y iR 43 - 5 =309.3,
SABRYE S BE =1 mmol/L), H/AF.
GBSEEMEIR (SA) BI S & (mg/g) =
DL x 309.3 x HAMKHL x SABRIE UL

[

1.6 GBSBELZsLIS

PEEUBHIA- A | GBSH #k & T1.5 mLE
DETERREFRE, P 507/ V) E B
GBSHZFP 3/~ 100 mLT ff (1) BHIE 77 &4 T2 i
H, ARRITE22 . 28F134 °CAE R, 200 r/mindfi 1%
1 9% B a8 (0Dg=0.9), 4000 r/min#5.L>, FFH
KB 10 mmol/L PBSZZ Wil e I A 4 . MR35 T3

http://www.scxuebao.cn

S RIS R LD s, FHPBSTH AT B Mk B & 7.5
107 cfu/mL. SZ86H FH I o B 3 & e fa kAT
FesVE ST YL, 45100 pL, %f BEZH 1 54 B o T
PBSZE 0P . MEZIFic %7 dN SE 50 21 A it B4
et REFET R,

1.7 HELBE S

K 2-AACT 3 | SPSS 17.0% 4 % 5E 2 4
HEAT AT o SR FH B 2 5 22 53 H1 5 (One-Way
ANOVA)XS A [F) 15 772 B T 1 GBS I 2 b8 G il
FEPRUR o B Gk | 3 I e TR i B SRR
GBS/E ¥ e RBULT-F k1722 5 B E M0,
P<0.050 B FEMER, P<0.01 W W ETEE R,

2 4

2.1 GBS cpsE. cpsKF¥neuAfF5 5i#L % &

B AR GBS cpsE. cpsKHneud R ¥ 5|
B KNG 1389 957H11242 bp, 4% 4ifih462 .
318FM413 N HR . InterPro4 #T i /R CpsEH A
112 5 AL B 35 J0 % 32 10 358 57 % 1§ (bacterial
sugar transferase) i K k5t dl, 1 T
269~4621v B IR, HAFFESANESIEX, 430l F
512~35. 41~61, 73~91. 103~123., 2712790/ &
LR (K2-2); CpsKAXUA — ™ FE 5 #4 [l (gycosyl-
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transferases)itA 2 ik 45 F3,, 1 T 55 22~3150v 2 3k

MR (1512-b); NeuA R A — A~ 55 e i 18 A A6 335 A

K A% T s TR — W5 55 7% 7% il (nucleotide-diphospho-
CpsE

sugar transferases) 1 SGNH/K fiff i 25 fils i 8 K e 45
#J38 (SGNH hydrolase-type esterase domain), 435
17 T4 1~2 1740 A5 243~4 1307 Z FE R (K] 2-¢) .

MKEKENIQKI I IAMIQTVVVYFSASLTLTLITPNFKSNKDLLFVLLIHYIVFYLSDFYRD §(

FWSRGYLEEFKMVLKYSFYYIFISSSLFFIFKNSFTTTRLSFFSFIAMNSILLYLLNSFL 120

KYYRKYSYAKFSRDTKVVLITNKDSLSKMTFRNKYDHNYIAVCILDSSEKDCYDLKHNSL [80
RI INKDALTSELTCLTVDQAFINIPIELFGKYQIQDIINDIEAMGVIVNVNVEALSFDNI 240

HEHEAE RSB bacterial sugar transferase
GEKRIQTFEGYSVITYSMKFYKYSHLIAKRFLDITGAI IGLLICGIVAIFLVPQI RKDGGl 300

[PATFSQNRVGRNGRIFRFYKFRSMRVDAEQI KKDLLVHNQMTGLMFKLDDDPRITKIGKF] 360

[[RKTSIDELPQFYNVLKGDMSLVGTRPPTVDEYEKYNSTQKRRLSFKPGITGLWQI SGRN]| 420

[NITDFDEIVKLDVQYINEWSIWSDIKIILLTLKVVLLGTGAK] 462

@

CpSK BEILFL RS glycosyltransferase

MTNFVCHTLYHLLITIIKLKDKENTRIFICDTITDYETWVKILNDQGIRTESFKEFAYRE 60

[QLQNKNIEEVMELVDSDLNHYFERVDTQVYLFNDDTLIGRYMVYLGKNYHLIEDGYNCFQ| 120

[AKLFLGGSVVKRVIKTYLFKKYVPYGFSKYCLSIEVNSLVGLPHDIRSKKYKELPRKKLF| 180

[DSLNKEQKSLIFKIFKTKPLTITPKSVLLLTQPLAQDKWYKTPTERFQSIQEQYDYFDD I| 240

[V@EYRTLGYNVYLKVHPRDVVDYSKLPVELLPSNVPMEI IELMSTGRFECGITHSSTALD| 300

[SLTCVDKKITLVDLK|DIK 318

(b)

NeuA W iR — B JE 42 RSl nucleotide-diphospho-sugar transferases

IMKPICI IPARSGSKGLPDKNMLFLAGKPMIFHTIDAAIESGMFDKKDIFVSTDSELYRE ] 60

[CLERGISVVMRKPELSTDQATSYDMLKDFLSDYEDNQEFVLLQVTSPLRKSWHIKEAMEY] 20

[fSSHDVDNVVSFSEVEKHPGLFTTLSDKGYAIDMVGADKGYRRQDLQPLYYPNGAIFISN] [80

[KETYLREKSFFTSRTYAYQMAKEFSLDVDTRDDFIHV]IGHLFFDYAIREKENKVFYKEGY 24(
SGNH/K g R 2 F3 % SGNH hydrolase-type esterase domain
SRLFNREASKI ILGDSKTISISLENYHNYSQGGVTLATMLENLPNFLTANVTEAFVSIGV] 300

INDLITGYSVEEIFSNFQKLYSLLAENKIKMRFTTIAYTLFRETVNNADIEKINQWLTEFC| 360

[YQNQIPLLDINRFLSKDGNLNYHLTSDGLHFTQEANDLLQSQYQLFVDEVKTL| 413

(©)

2 RELEEEKECpsE. CpsKFINeuAEEELFF 57

BN R RN HE XK, 0oR 5 SR A R Ok 1 B T A

Fig.2 Analysis of the amino acid sequence of CpsE, Cpsk and NeuA of S. agalactiae

Transmembrane domains, single underline; 0. enzyme active site related to synthesis of capsular polysaccharide

Blast 4T . 7= It 5 B 119 % 4 £ GBS CpsEAll
NeuAZ FEMR F 41 5 NCBI L B 8 57 iy fa I AR
GBS CpsEFINeuA 741 [F] I ¥4 =, AHABLEE
i597%A |5 BT e GBS CpsK /751 5 NCBIE
BB S ) PR (Ta F T AL ) FIl VB (Ta. Ib A
TI~IXBY) i 5 30 () I 1 43 03l 2 56 %~100% Fil
27%~100% . AR i 0 05 A1 R 4 22 B il 35 Y GBS
CpsE. CpsKFINeuAJF 51 53 il 4 Ht 2 Ge it (L),
S5 R BoRTE3N S b B R R Ta RGBS 5 A
Ji1aBI GBS RN — 3 ; M ifilaBIGBS CpsKH %%
HNBEIa#B R —32, 5 NI, VHIXHE
GBSE Jy— K3 (K13).

22 GBSEBEZHEEMERLEMENER
HRIAEZL

qPCRAG M {2 7522 °CH} GBS cpsKF neud ) %
KK B B s 28 °CI GBS 2 B 5 il Ak (]
cpsE . cpsKHneud ) ik K- 5 fik; 34 °CHY
GBS ¢psE ., cpsK%ﬂneuAE@i"%ijj7kg|zi@ﬁ%%ﬂ:28 °C
(Kl4-a), S TeylE. hylBFbeasy BIAE34 .
22128 °CH ik Bl fie (5 R Ik 7KF (B 4-b)

23 GBSEEMERHREENTHL
Pl 6, ) 5 B 718 22 °CHF GBS 2 I8 e 97k 152 7
i, N(1.58+0.047) mg/g; 28 °CHf GBSIEJE

http://www.scxuebao.cn



296 KoOoE ¥ 245

CpsE

[Serotype Ia (strain: WC1535, Isolation source: fish
Serotype la (strain: GD201008, Isolation source: fish)
48 Serotype la (strain: A909, Isolation source: human)

Serotype b (strain: BE-NI-005, Isolation source: human)
59 35 Serotype Il (strain: NCDC $S619, Isolation source: human)

|Serotype V (strain: CNCTC 1/82, Isolation source: human)
20 Serotype VI (strain: NT8, Isolation source: fish)
Serotype VI (strain: 7271, Isolation source: human)
Serotype IV (strain: CNTC 1/82, Isolation source: human)
Serotype IX (strain: GB-NI-002, Isolation source: human)
1 Serotype Ib (strain: SA20-08, Isolation source: fish)
46! serotype Il (strain: CHO1, Isolation source: human)
—
0.001
(a)
CpsK AL
identity)
Serotype la (strain: A909, Isolation source: human) 100%
|§£rone la (strain:WC1535, Isolation source: fish) I
Serotype la (strain: GD201008, Isolation source: fish) 100%
98 Serotype lll (strain: CHO1, Isolation source: human) 99%,
Serotype IX (strain: GB-NI-002, Isolation source: human) 90%
99 Serotype V (strain: CNCTC 1/82, Isolation source: human) 96%
Serotype VII (strain: 7271, Isolation source: human) 85%
70 ——— Serotype IV (strain: CNTC 1/82, Isolation source: human) 75%
Serotype Ib (strain: SA20-08, Isolation source: fish) 56%
99 _ESerotvpe Ib (strain: BE-NI-005, Isolation source: human) 51%
80 Serotype VI (strain: NT8, Isolation source: fish) 53%
Serotype |l (strain: NCDC SS619, Isolation source: human) 49%
Serotype VIII (strain: SMU014, Isolation source: human) | 27%
——
0.2
(b)
NeuA
Serotype Il (strain: NCDC 88619, Isolation source: human)
Q4 |-Serotype VI (strain: 7271, Isolation source: human)
- Serotype lll (strain: CHO1, Isolation source: human)
H Serotype la (strain:WC1535, Isolation source: fish)|
52 | Serotype la (strain: GD201008, Isolation source: fish)
- Serotype la (strain: A909, Isolation source: human)
_LiSerotype V (strain: CNCTC 1/82, Isolation source: human)
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Fig. 3 Phylogenetic trees based on the amino acid sequences of CpsE, CpsK and NeuA of S. agalactiae
Identity(%) of WC1535 and other strains of S. agalactiae was showed in (b)
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Fig. 4 Expression levels of capsular polysaccharide synthetic genes and virulence genes of

S. agalactiae cultivated at different temperatures

Groups with the different letters showed significant difference, P<0.05; groups with the same letter showed no significant difference, P>0.05,the same below
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Fig. 5 Capsular sialic acid content of S. agalactiae

cultivated at different temperatures
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Fig. 6 Mortality rate of O. niloticus infected with

S. agalactiae cultivated at different temperature
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Expressions of capsular polysaccharide synthetic gene of
Streptococcus agalactiae isolated from Nile tilapia(Oreochromis niloticus) and
their effects on capsular sialic acid content and bacterial pathogenicity

SHI Hongya ', DONG Junjian', ZHANG Defeng', SUN Chengfei
TIAN Yuanyuan *, LU Maixin ', YE Xing "**
(1. Key Laboratory of Tropical & Subtropical Fisheries Resource Application &Cultivation, Ministry of Agriculture;

Pearl River Fisheries Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to understand the expressions of capsular polysaccharide synthetic gene of Streptococcus
agalactiae (GBS) isolated from Oreochromis niloticus (Nile tilapia) and their effects on capsular sialic acid con-
tent and bacterial pathogenicity, capsular polysaccharide synthetic gene cpsE, cpsK and neud of GBS from O.
niloticus were cloned in the study. The expression levels of these genes at different temperature were detected by
qPCR. Capsular sialic acid content was detected by colorimetric method. The mortality rate of O. niloticus infec-
ted with GBS cultured at different temperature was analyzed by artificial challenge test. The results showed that
amino acid sequence analysis encoded by cpsE, cpsK and neud of GBS had conservative enzyme active sites
which were essential for the synthesis of capsular polysaccharide. CpsE and Neud of GBS isolated from O. nilotic-
us shared high homology with those of GBS isolated from human and other fish species (>97%). The identities of
¢psK of GBS isolated from O. niloticus with those of other fish species (serotype la and Ib) and human (serotype
Ia, Ib and II~IX) were 56%—100% and 27%—100%, respectively. The expression levels of ¢psK and neud of GBS
cultivated at different temperature were consistent with that of capsular sialic acid content. Capsular sialic acid
content and the mortality rate of tilapia infected with GBS cultivated at 28 and 34 °C were increased with the rise
of temperature. The mortality rate of tilapia after artificial challenge at 22 °C was the lowest though the highest
capsular sialic acid content was observed. The research suggested that the expression levels of CpsK and NeuA
played an important role in the process of sialylation of capsular polysaccharide. Higher capsular sialic acid con-
tent of GBS cultivated at low temperature may provide protection for it to stay in the host. However, the expres-
sions of some important virulence factors besides capsular sialic acid might be necessary for a strong bacteria
pathogenicity for GBS cultivated at higher temperature.

Key words: Oreochromis niloticus; Streptococcus agalactiae; temperature; capsular polysaccharide synthetic
gene; capsular sialic acid; pathogenicity
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