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3. A R F] U] BAR 610041 )

WE: A AfRET M, RAPCRY HELHEARTFE LI BT EFKRE opsE £ H,
¥ #5712 pMDI19-T 4k b, 3 1L 1 9% PCR % & An Al A IR #] M£ 9 Y1 8 BamH 1 A Hind 1l %
B4 FUR AT R 5 B M, IR AR R 4 E R F S Clustal X 2.0 MEGA
4.1 Bioedit 7.0 , TMHMM ,NetPhos 2. 0 NetNGlyc 1. 0 SignalP 3.0 Server,PSIpred ,SAM_T08
M B CUSP % 447 cpsE F MW T, ZRET, FHEER AL ERE opsE REAER
FHIEASERFE, SAR FHRELERE F LML 100%, LA 1 M55 @ ET
442ty Glycosyltransferases # 4 5 ik 45 4%, LA 55 B (1 819% 5 15 4 20 B 4 % 0 o6 B L0 8 3
M GREEREPFEREATHRAR, EFEFERX, FHTREEQNTENA, ZELELIL
HERW cpsE EAEBFERAMEERBRAR, EBFREZEEERAL LN,

KGR : TAERE; opsE HH; 7lE; 2 THE

HESES: Q786; S917

TG FL 5% BR W ( Streptococcus agalactiae ) , 8,
R B 1585 3K i ( group B streptococci, GBS) |, /& 3f
PE G M 22 BB PR Bk T MR R R £ B
(capsular polysaccharide , CPy ) $t Jit A [\ %5 TG FL
HEEREE r o Ta, [b I = VII ANIX 10 F i i
YR, JCELAEER B AR 5 | A LI
L AE IR S 8 B 3 L i 5 % o 2 I AR N
B | R e T E A L A L B B R e e
AT LR A LR 42 B 8 UL S [ N T e
Y2RS5k & JE 4 W 68 i R
285 0 S I RS 2 70, LA T A S0 R
IS € S

ToFL 4 BK B JE Y 7 AR A2 IR 2 B S
(capsular polysaccharide synthesis, cps) 3 [ g 4%
i1 R A5 I TR G L A BR TR G R 22 1 2k
it S 5 B A TR] () G B 224 A DG
DR 51 A 22 BH , 7 T A I3 2 DG 3L 4 BR A 8
2t 5 FUHE PR 38 R A TE 5 A e BE DR ST Y Ak A
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Bl cpsA-E'™" | Hirf cpsABCD ¥ il 2 4% 1K )% A
HizZ "', RUBENS 261 i i S A5 A 506
e T35 70 TG FLAE BR R cpsD 35 [H 4 7% 7= 49 L.
A2 LW JE 5 5% T 20 fiE s YAMAMOTO 4510
1 alfi 35 B ICFLEEER 14 cpsE LR 263k F KT i
IM109 B ik BOMEREAE R BRI 5 150, Ml cpsE &
DRI G B 7= AT 7 6 o R e A S i, LS 30
cps 1 aE FER =4 55 T B JC 3L 6% BK 1A CpsD R 31
5 AR (98. 9% ) o W IR Ak 1) S 58 22 2
FeFLHERR B B AR PR 0 i B T e
fi 2 B 4 HL ) = 5 & 2" . LANCEFIELD
24110 P S5 M e I B O
T BEER A R 1) 2 AT e e R4 1R L 2=
SR — R B R Y R . BT,
] A A A 438 3ot R TE LB BRI cpsE PR Y
PSS

AR SCIE A X 43 1 S B R Al G
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NCBI () ORF Finder il BLAST T H/M 788 T
ilihi% i cpsE FEH ¥ ORF,PCR 43 cpsE K& [H
I L mO 3] pMD19-T #44A I+, 28 PCR F1 X[t}
VI e K79 AL G Z2 L X, B E 4™ 44 5 [R] R
h epsE B, B 5 R AR DA B2 4 B T H X%
FEHHEAT T F R A, LU A i — 2B R %
IR TCHLEE IR T cpsE FEF 9 D) RE FOAE AL B
PRI TAE W2

1 bRk

1.1 E

I 8 PRICFLEEBR A B R 70 25 i S5 BRUR
BHEfa, B M SRR BUR FEAR, RS R
HN_08; Escherichia coli DH5a M-I T KA H S
1.2 FERXF

pMDI19-T ( Simple ) 57 [ 2k 4, & & K
PrimeSTAR®HS ( Premix ) , T, DNA % 2 ifi . Fi2 i
YNV BamH 1 1 Hind T 1), 2 DNA Marker .
DNA % i[5 S 30) & Aok DNA /)i 2 B 7
&3 B K% TaKaRa A F], 4 L K 41 DNA
FEIUAH) & (DP302 - 02) I H RARAH] .
1.3 S|¥igit56/

H4f GenBank Hr JoFL &5 BR 1A cpsE B [H 27
511 GenBank 55 AB017355) , iz I A4E ¥ fF
Oligo 6.0 F1 Primer 5.0 111 cpsE 21 H FEH A5
Y11 %t B B A A TRARAFE M. 514
FE51 43 31 A . i 5'-CGGGATCCATGAAAATT-
TGTCTGGTTGG-3', RIZH 43 BN i) BamH 1]}
PI i 5 F i 5'-CCAAGCTTTTAAAAAATTCC-
TCCTAAATT-3' , RIZFR 53R s 1) Hind Wi )
(A=
1.4 cpsE EER PCR ¥ i

BHI X% 37 CHE R 1555 24 h Y4 /A, K
HE AR 41 4 35 R 41 DNA $2 B0 7 & (DP302 -
02) ERAE I SRR (R SL R 41 DNA, L) ik DNA
B, ¥ B v % 7 % epsE LR 4T PCR ™
4, %25 pL PCR JZ i {& % : PrimeSTAR® HS
(Premix)12.5 pL,DNA £t 1.0 pL, | FiiF5]
$7(20 pmol) & 0.5 wL, Jow H4i/K 10.5 L,
W& :94 CHiZS P 5 min;94 C 1 min,55 C 1
min,72 T 40 s, 3 30 MEH; 55 72 CLEAH 10
min, HU5 pL 47388 T 1% SEREwE e I F TkOUE
B ELE R

1.5 cpsE EER T ZRENF RFIISH

¥ PCR 4 1] DNA 5 =150 7] & [k,
5 pMDI19-T # {4 3% 453 %, #4 @ pMD19-T-cpsE
TR, $H BT 4% Ak DHS oo RIAAT I 2%
AL, 5% BH P e RE O 64T PCR R V) 4 22 .
M58 J B FHAE SR pMD19-T-cpsE 3% b4 T A=
Yy TREA BRA R
1.6 Z%ERFFI4FHES T

I NCBI f#J ORF Finder T HAM7 il 15 i
HEZL™) I Fi] NCBI fy BLASTN T H#47)% 51
AR
1.7 ZEARFISES T

ia Pt LR iR KM AEL B T 24 copsE
HEPH 9] B 2 LR 1), NCBI Conserved
Domains £t $% T E 43 7 8 11 5 25 #9380 5 1)
NCBI 1) BLASTP 8 )7 i 17 2 JE 1% 17 4] [F] 5 P A
Z'™ FF Clustal X 2.0 Fl MEGA 4.1 #f' >~
PEATREIL R 7 51 [R) U5 A K 2R 8 it AR A% 3 BT 5 o2
Bioedit 7.0 #FHEAT KPR 23 Hr7 , TMHMM 3
PRSI EAT 0™ ; SignalP 3.0 Server 1414
RS2 JIKJF 5™, NetPhos 2. 0}z NetNGlyc
1.0 764 ¥ 20 A W B2 Ak A7 0 A0 b 2 4k fir
A0 PSIpred B FUIN & 1R gk 45k
SAM_T08 [ 2l [ [a] I @8 e i 47 3D 4h5#4
PR f IS I AE £ BN AR FE http: // www.
biotech. ou. edu/#f 17 cpsE % i & 1 19 74 fl )&
T
1.8 ZFRFREESHT

FIFH] EMBOSS 1 2 > 15 28 %5 0 10 2% 1 43
W& F——CHIPS 1 CUSP & /5% & [ 2 551
HEFT B 2 PR3 S, I 25 R 5 K
FFTE (T B R0 N 04 25 55 - O 2% P 2E 4T L A8
(A3 A% 2R fh 2% E iHiE R H Condon usuage

database) "**'
2 R

2.1 FTHHEBKE cpsE EER TN T 2fELEE

DA% 3E f U5 JC FL 4% BR B 2k [ 41 DNA Sy i
M, i1 PCR 514, &5+ . DNA R 450
RSk B3 th— B2y R 470 bp A5, ST
H BRI 466 bp —F (1) . PCR =2 i n]
Weatifh )5, 5 pMDI19-T 4% 14 i 45 5K 15 5 20 Tk
pMDI19-T-cpsE, T 2] i ¥ 4 BamH 1 /Hind 11 L)
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KT , 45 R R AR B 2501, — 26 /)
2979 470 bp , HA/NE H IR BO/IMAR ; 75— 4%
HZ2 2 500 bp, 53 A pMD19-T /M [ (&
2) o K BWATAY TRARA /T, 45258 5
FHEE P cpsE B8HE ¥ 81— B0, A SCR PR %5
& HQ888682

1 FIHERELIAGEIKE cpsE EER)
PCR B REE
M. DL2000Marker; 1 i&. cpsE FLH 8754
Fig.1 PCR amplification result of cpsE
gene of tilapia S. agalactiae
M. DNA marker-DL 2000 ; Lanel. PCR product of cpsE gene.

B2 EAFRH pMD19-T-cpsE RIEEEIF0 PCR £E
M1. Marker DL7000; M2 :Marker DL2000; 1 i&. 5 4H 7 [& i
W2t BamH 1 BARGYI =Y ; 2 18. W41 50 M BORLZ: Hind 1 F1
BamH 1 SURGI7 )5 3 1. T BURLAY PCR 774

Fig.2 Identification of recombinant plasmid of
pMD19-T-cpsE by restriction enzyme digestion and PCR
MI. DNA marker-DL7000M2 ; Marker-DL2000 ; Lanel. pMD19-
T-cpsE/BamH | ; Lane2. pMD19-T-cpsE/BamH | + Hind Il ;

Lane3. PCR product of recombinant plasmid.

2.2 BZEBRFIIFHES
X 4L kL pMDI19-T-cpsE M Fp 45 SR 2 W,

DA IFICFLEEBRIE cpsE HEP & —> i 450 4>
B 2E 18 11 56 B ke 1k 159 132 4E ( ORF) | 42y 47 vh
GC &5 M33.3%,
2.3 EARIIHHESH

Fin 2 B M & K R S0 protparam T B i
MR, B9k 0 i o FLEE K E cpsE ORF 4 i —
25 H 149 PR IETR IR FL AL N £ BK, 643 F
172 ku, SRS EIBE R 9. 36, 47 F N Cyp,
H 55, Ny On06 S5 o ¢psE T 2 I 1R T 51 1 53 43 Bt
KUI(RD) , EORP S EE SR A Lys
(10.7% ) F1 Val(10. 1% ) , & 55 /D B 2 HL R
GIn(0.7% ) F1 Met(1.3% ) , ifii CpsE & LR 2H ik,
AN S Pyl #il Sec,

*1 FEERFETLIEKE cpsE BEEFT
HESRENSEBRAD S
Tab.1 Composition of amino acid deduced by
cpsE gene of tilapia S. agalactiae

3 /(%) #EER B HER(%)
type fract  amino acid  no. ratio
K AR 18.2 Asn 6 4.0
hydrophilic Cys 3 2.0
amino acid Gln 1 0.7
Ser 5 3.4
Thr 7 4.7
Tyr 5 3.4
B K AR 53.7 Ala 7 4.7
hydrophobic Gly 9 6.0
amino acid Tle 13 8.7
Leu 13 8.7
Met 2 1.3
Phe 11 7.4
Pro 7 4.7
Trp 3 2.0
Val 15 10.1
PR 2 TR 10.7 Glu 9 6.0
acidic amino acid Asp 7 4.7
B PR LR 17.4 Lys 16 10.7
basic amino acid Arg 7 4.7
His 3 2.0

@ :F NCBI ) CDD ( conserved domain) T. H.
MR B, B AR IR O FLEE BRI CpsE & SE MR 7
G5 56 FIEE 142 NI RIRELZ B & 1 A b
FLHE L Wi ( Glycosyltransferases ) #8 % i W47 T 45
P (18 3) o 48— YRR T R, I 45 1 S
G 5 B K T T 1 HC A B 01 T, AN g A 3K AT (S
thermophilus) i 7 4EFR# (S. pneumoniae) FEFR
i (S. bovis) HA M =AM
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100 125 149

Query seq,

Superfanilies ( Glycosyltransferase_GTB_type superfamily {

Hulti-donains murG

Search for similar domain architectures | @ Refine search | 2
List of domain hits A

H Description Pssmid Multi-dom E-value
[HGhcosyltransferase_GTB_type super familylcl10013], Glycosyltransferases catalyze the transfer of sugar moieties from activated donor ... 176609 ves 7.68e-06
[HmurG[FRKD07 26], undecaprenyldiphospho-muramoylpentapeptide beta-N- acetylglucosaminyltransferase; ... 167039 yes 6.47e-03

B3 FEGRIIMKE psE HERHTNER

Fig.3 Prediction result of conserved domain in cpsE of tilapia S. agalactiae

FIH Clustal X 2.0 x5 18 S AH 5C 7 4k
CpsE & F:MR 7 51 (& 2) iz 47 Multiple Sequence
Alignment F27 Fl MEGA 4.1 R P E RS K+
BERE(E 4) , kRIRP B IETC AR T cpsE I
PRI F 2 AR S ER [b .V O VIRA SR
LG AL ICFL SRR T CpsF 14 [ ML 100% ; 5
[vi) o i 35K T Je 1 A R I 975 2R 0t 8 S5 3K T | g P
BRI A4 BR o DA M L 1 BUSESEER T (S. suis)
MRS G R B, 5 B W EAT 16 ( Eubacterium
rectale) MR W B 3K B ( Ruminococcus lactaris)
FWRG R RRIL

&2 MEXERE cpsE SEEKF

Tab.2 The cpsE amino acid sequence of related strains

PN i) GenBank #5r5 M55
name bacteria accession no. serotype
CpsF S. agalactiae NP_735687 NT
CpsF S. agalactiae AAK11663 Vi
CpsF S. agalactiae NP_688179 \%
CpsF S. agalactiae ABS88766 ii|
CpsF S. agalactiae AALS57130 NT
CpsF S. agalactiae ABD95596 Ib
Eps3G S. thermophilus AAL23731 NT
EpsE L. lactis AAX19704 NT
CpsF S. pneumoniae CAI33341 NT
Cps2F S. suis AAF18941 I
CpsF S. bovis ZP_07466463 NT
Algl4 E. faecium ZP_05670108 NT
EpsE E. rectale YP_002938526 NT
hypothetical .
protein RUMLAC R. lactaris ZP_03167591 NT
Algl4 C. owensensis  YP_004003286 NT
CpsE C. thermocellum YP_001037785 NT
biofilm regulatory L
protein A L. salivarius ZP_07205905 NT
hypothe.tica.l C. asparagiforme ZP_03758529 NT
protein

T M0V R —A ey, T 708 08 IO R B L0035 TR AR R
Note: In the column of serotype, “NT” means the serotypes of

corresponding strains were unknown.

a4 YP 002938526
ZP 03167591
YP 004003286
ZP 07205905

L AAX19704

B3 ZP 05670108

CAI33341

AAF18941
ISE ZP 07466463
34 AAL23731

AAL57130

AAK11663

ABS88766

65} sample
30/ NP 735687
ABD95596
67 NP 688179
YP 001037785
ZP 03758529

100

05 04 03 02 01 0

4 FEABFETINERE cpsE 5
SEREKEIREESERF FHLH ST
“sample” QR D AL IR TCFLEEER A cpsE il 2 L8R F 51
Fig.4 The phylogenetic tree analysis between the
S. agalactiae cpsE and its homologous of
the reference strains
“sample ” represents the amino acid sequence of tilapia S.

agalactiae cpsE.

SR/ KPS 43 Ay 2R B, 2 A £ 5 T R A K
W CpsE ZRKEEA 5 M~ F BRI K X, 230 T4
LTI 20 —43 i 52 —62 {37 .72 =79 £if 108
— 116 {1 129 — 141 o7, B8 [ B /K PR e K
{4 2.3, 55/MEN -2.13, 5K XA, 22K
X B R 1 22 B 11 X 38K 5 K X3, 26 B
I AT BN KK 8 s NetPhos2. 0 27 3 #r &
BT, Y BME R 0.5 B iP5 3 AN AE M iR
05 AL 1 A 22 B8R (Ser) BERR LA A1 4
1% 2R ( Tyr) B R AL AL s A1 1 AN J5 24 R ( Thr ) %
FRALAV A5 ; NetNGlycl. 0 )7 Bl 2= 8, 761751
A TETER) N — 5L AL 7 55 ; SignalP V3. 0 2
FE 1 SignalP-NN #il SignalP-NNSIP — HMM 4~
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BERVFRIN L 7R %7 5N (55 AU R A, B
BB K 149aa, fEZ TN T.H TMHMM Server
v. 2.0 5 R IX TN 45 5 3% B3 22 IR B A7 A8 125
X, i F 78 —100aa, 41 [ A] %5 FE 1000 45
BN, IR (E. coli) Ky3RiktE 0}, %
FAHE AL 64.1%

PSIpred F2 )7 i 25 SR 38, &7 A 5 Jo 2Lk
BRE CpsE — g 45 # 4 1, o — B2 i ( Alpha-
Helix) 5 1) Fb il B K, 35 40.94% , B — 475 ( Beta-
Strand) 4 25.50% ,B — 5 ALK 5. 37% , TCHLN
il (Coil) 7 28.19% ;SAM_T08 [ 25 1 [ U5
ABIEYE AT 3D S5 R T, 25 AR B cpsE
FEPR A R A © %0 3D 45 A RS, H = 4y
RELAE o - BHE.B - TN L, =
AER 0 WA 5,

5 FIFEFELIBIKE cpsE ZRLEEMTNE
o — BEFRCNAL G, B — ST A AR IT N 8, To ML A i O i
o, Al R
Fig.5 The tertiary structure of tilapia
S. agalactiae cpsE
Helice is colored in red,the Bstrands are in yellow,and the loops

structures are in blue, grey for other.

2.4 EBRFREMEDHF

CHIPS &7 /3t 45 S 2 B, & 4F 0 5 JC 7L 4%
ERTE cpsE [ Nc iy 48. 730 , 15 B HLEB 43 551 7
BRI AT 5t B — 8 1 25 5, IR LA e R A T
CUSPS 2 [543 M LAAS: 7 12 26 11 205 1 FH A
TS, Zeid CUSPS R A4 al i1, i3 H 7 51
Hh i) []— 2 SR 1 A [7] 25 - (off PR AT 3 LA AN
[FIFLEE A 25 5, 2w 05 Ala B9 4 Fh %5 1 1 fhi 2
GCA 1 GCT, %ifih Gln (1) 2 Fh % 15 F L
CAG, %ifih Tyr [y 2 Fp2 i 14U f# F TAT, Cys i
% TGT, Asp fi & GAT %%, J¥ 4|4 GCG,

GGC .GGG .CTC .CCG Z4E N 1 16 4> %1 T 1
B % 2k E S T B TAA, 5348,
AP TCFLEEER A cpsE BB+ 5 RIGFF 0 (%
BE N 2 A T LR35 SR B
B AA T TCFLEE R cpsE FEH 5 K FF 55 3
i B T R 2 R R E R A
20 4>, BEhEA 18 4, A 24 4,

3 bhe

T BEIK B A S TN Bl ) 1Y) T O A
JENEZMEVE A OB 75 ) IR, 2 M YR IR 18
W e TR Ak A o 55 A MA TS i AR T 7 A S0
YER™ . HRT, TCFLBEBK I © & B+ Fh 3R 2 0
M o Ta ANV & C A K BA
How R RS i La, [b MITHE
TERARES Rt 2 e & o S A A
FEEEH 1 cpsE BE A T I BE 2 6 R\ +
B R DX, VR S BT I R L S SR S X
Y2 — I, epsE SE 4718 T A IS Y o 7L 4k
BRI IENE 2 WA B R A P i s BE AR S 7 41, B
PR RE R Sh 2 W EE AL A ERL I S
cpsFG ,cpsl Fll cps] BRI S R RE4E R0 121 2
JERE LW B RS R A 1) B, IO AR epsE L
TEZA IR E B rp R R WEH . B,
AT cpsE FEPR 2% TR Mk 19 ) 28 A0 i 228 % TG 3L 5%
BRI TR e (A9 5

T AP R G BE B ) TR i J P e
V22 IR AL (A5 5 S T S
B 7 HE D AT e e bk 1 e B A E T R R AR
A5, AP R AT, kB A R e R
BRI cpsE SERME S LR T 5 5 N 45 Ib
I,V VLIS R Te 2L G5 BR s CpsF 808 2% 1 [A]
—P£(100% ) . HTif, TFLEEERE Cpsy F HIRE R
A ARIZER I 9 BEBRTA 14 RU[R) R4 Cpsl4F
CORIESE AT 358 Cps14G i1, J5 E AT B - 1,4
— LI A W DI HE , B e HE W 2 3R 5 o FL
BEERTA cpsE FEH g AT RE 53508 B - 1,4 -
P FUE L RS IS PR AE G

BKPE RN B, 2% 2 BREEAT 5 > EZ B
IR DX, HSE AKX 40 DR T /K Xk, FLiZ 2 ik
BEE BRI PRI A REAAE R 2 1Y B 41 i
U FAr. & A B )5 & i ( post-translational
modifications , PTMs ) ( 40w 82 1k ) & —Fh JL-F- 1%
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FETIrA S BOE U0 72, 181 e 9 8 E W RE
B R R D RE MY AR ol AR 2 iR
K g A FH 2R 5 1] — A BB A 2 R RS i —
A VA T B0 R 1 R L AR SRS
(1) cpsE 2L IR ¥ 5 P AFAE 3 A IR AL 1L
AL X SEVRAE I B R AL AL R REAE 2R 1 BHIR JS 15
| —ERE i, I Hoal GE 75 CpsE K45 H A=
Prr O REH R E R IR o IR At 2 AR £
IR ICFLEEERTH CpsE HE 20 3 (1 AN fif 15 B e T
{E 64. 1% RIELL PR AT BAE o R ik 16 &
P T ORI, 16 cpsE SN Wm £ A 53
E S EA A R, WEA M TR E
BRI T VA A B R LA O

KT PFIFLEERR cpsE 124 0 16 H] LY
D Ze A1, H A FE SRR AT HGE o AR X I R
BRI B AR IR ICFLBEBRTE cpsE Jk [H 2 1 Y
ST VEREAT T A, AR R WIZE B g
RS ) S e PR 3 % 1 v 2 1 A7 K 9 22 5
iBURE PN 7Y IR NS S IDNOE R TP S
AT LA, epsE (S 15 R IR R A
MZRR, HRA R G FEEE S EHEE RS
et s e 98 SNREE N (g ik %
FIZ PR RILFEE R, MEFRE AR
DA RS E B 2B EER ETT AR
P AT A AT i A i 2 P ) R T U
H—RR AR o i i 2 v B A AT D
fRE R FA PE 5 TE Y IR R L, [R] I n] o il
T 1 DA T e i DR ) 2 2k B A Bl
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Cloning and molecular characterization of cpsE gene of
Streptococcus agalactiae isolated from tilapia

WANG Kai—yul‘z* , FU Xi'? , XIAO Dan’ , HUANG Jin-lu'”? ,
WANG Jun'?, WANG Hao-cheng'*

(1. Fisheries Department of Sichuan Agricultural University,Ya'an 625014 ,China;
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Abstract: The cpsE gene of Streptococcus agalactiae virulent strain isolated from tilapia was amplified by
PCR with specific primers and cloned into pMDI19-T vector. The recombinant plasmid was strongly
confirmed by PCR combined with restriction enzyme digestion ( BamH | and Hind Il ). Molecular
characterization analysis of cpsE gene was performed by bioinformatics tools like Clustal X 2. 0, MEGA
4.1,Bioedit 7. 0, TMHMM, NetPhos 2. 0, NetNGlyc 1. 0, SignalP 3. 0 Server, PSIpred, SAM _TO08 and
CUSP. Results indicated that amino acid sequence deduced by cpsE of tilapia S. agalactiae was highly
conserved and has revealed a surprising degree(100% ) of homology among strains isolated from human and
other mammals. Polypeptide analyzed in this study contained a Glycosyltransferases superfamily conserved
domain that functioned as enzyme that catalyzed the transfer of sugar moieties from activated donor
molecules to specific acceptor molecules. Moreover, the polypeptide possessed 3 phosphorylation sites which
related to post-translational modification. The hydrophilic regions were larger than hydrophobic regions and
transmembrane domain was predicted to exist in polypeptide chain. The analysis of codon bias demonstrated
the codon usage frequency of cpsE of tilapia S. agalactiae was distinctly different and it preferred to perform
in eucaryote.
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