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TEE: h T H xR LAk HE Sip-GAPDH #h 6 R B vy Xt F 4 & 2k W o e X R 1B AL, KA R
it PCR fn & & 7€ 4 #f # #& K (SOEing) # /% & & # B Sip-GAPDH, % # % H % % % # &
pcDNA3. 1( +)#|% DNA & # BB ENAETR TR ek FEF o, REEE 728 R, %
i PCR J RT-PCR 77 % 4 Il pcDNA-Sip-GAPDH 7 & A4 4 (@ 55 (LA i ok B8 JE 88 F AT )
Wk 3k 1F M. K Bl ELISA Real-time PCR 3% Frfhk 5 2 2 3% 20 0 A7 4 52 30 41 7R 3] Bt 18] it v 3 ¢
Bk FEE (IgM IL-1B 71 CD8) R A Z A EFA G RIP AR Z KA EE N EE T4
WP KR, SR T, ChAEREEMS T L 28 Xat kgt A B E WAL LS
FlFEH AN G AR, SR AT nEFRAERNIE TAEAFT 21 d k2 EHE
(1:4096) ;qPCR %45 5 U7, 52 30 41 # (K ] iR K B A I 8y TgM IL-18 Fn CD8 #t [H # mRNA % &
EHHAT LA FEAMBK KERBEFNRAEQ I ERZEE 12 0§ 48 h K 5| B ; %%
FRAHFFTAIRAEEHLEREBFEANB3% ., U IEHREE RN, AFRMEN R ERY

Sip-GAPDH # & 5 1 % 16 % 4 £ 53R W By 6 b FLAr 87 o0 LR 0 0K
XA AR P4 b Sip-GAPDH; %6 % H; HRAY; LIRSS

hESES: S 941

TG 8% BR 1 ( Streptococcus agalactiae ) fy H
22 IR PHAE TR, ) 5| £ 2 i I 58, 93 4= LR R L B
Az LI RE S5 5 0 , 2 R RO 22 1 LRl N - it
B Rz — Y R JUAE, TR A SR
DA T R A 1 4 3K T , 7 3 f— HLJRR L
S, I R K AR TS, H AT B = A R B I
Hi . Sip S — Fh 2 T G M 56 & [ (surface
immunogenic protein, SIP) , 7£ B #f 4% Bk & ( Group
B Streptococcus, GBS ) ZFi I 1§ B E Ak P A F£
K, R 2 R B R B R AR DA N 0k g 3 fR % T
A E AR R PR A T FLAE 3K A i 8 92 1 AR

%% B 83 :2014-05-22 &[5 H #7:2014-10-04

MR AR R A

SRz —" FERTI B TAE T CIF S B Sip
H 1R 92 1 0 5 A £ 40 B 2R o A A PR3 AE
1Y, GAPDH J& Bl % i ot 7 rp — B JE 3 S 810
fitg , & AN TE 20 M fig i A QU A R v A R
[[TRERZP =W SE (SyS 2 K (77 /10N i A IS i 2 3 1}
i 5¢ £ W1, GAPDH & HAF S $T A4 ) 0 2 2
SR 1 R 1 LA BT S e IR

W& o AEY F R R, s N T A R E
B FIE A 285 7 7 TR JLAS S () f) i DR 1 B M 9 4
AR TE Witk 7 FE R, 2B AN [ 8 (1 T i il & 44 ()
I i B [ Sk YR 2 19 5 4 35 R R R B AT 1A

REME : HR HRBH 4 HF 3 4 (31302226) 5 [H K FHE L1 R] (2012BAD17B02,2012BAD17B03) 5~ 7 44 B 4 11 Rl A ol e
S35 H (2012B020308009) ;) 4544 2012 4F 195 B 16 4 1% 42 (2130108)
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11 1] E

i, %5  TCFLEEER B Sip-GAPDH ik & 1% B e 4 14 il # S S e S8 R PR A 1927

AFUN R AORE ™ o A% TR B W PR L LA A% 4 K
PEW T AS 228 i R 1k & b s R A K
PE TR A T K i B M TR B B 3 T A
MR R AR R

ABEFE LA pcDNA3. 1( + ) R84k, # ] & &
FEAf PCR 7 AKE A R0 9% v $EA f i &, 1
i1 pcDNA-Sip-GAPDH #% i % i , i 1o )L A 1
57 XA F & Bk i ( Oreochromis niloticus) |
30T A S 0 2H R A I BT AR SO, B 8 A G 3 TR
IR VL R A e AP 32, W5 %R B B X 2
Ak ) DRAPOR | Ol H0RE 2K A R ) R Y 0T 9T 1
HEHIR AR

1 MRSk

1.1 LI+

FRHH AR/ HEPIAEAERE R 100
g Aidy) SR B VL AR g 8 S 5 BE b, fl B A IS T
IHZ B A T vk LI 10 RS20 A Ao I |
JHREFTE IEZHZY, R Fl =5 PCR % HL A7 PR A
W, 52 56 45 % ¥y B ¥, pMDI8-T Vector Ity H
TaKaRa /A ], KW 5 DH5«, Jfi ki pcDNA3. 1
(+) JGFLEE R 1 3 75 bk Q0910 pMDI8-Sip'®’
il pMDI18-GAPHD""* ¥ Iy AR SE B0 AR

% B X A PR % A V) i Bam H 1. Sal 1,
T4 DNA % #% fiff fl Prime STAR™ HS DNA
polymerase ¥J 4 H TaKaRa /% ] ( H 4% ) ; qPCR iz
Fh ABI 23wl 77 i 5 /N ERPL His-Tag B 5 BEHTIA
BRAR 4 A6 W i (HRP) #5903 Bt Bl 1eG Fl 2 4
) DAB ) g g0 48 7= 5 () 5 48 B
K41 DNA £ B n & o RARAE AR (db ) f
RS A = b () R/ 4R G R &

Thermo Scientific 2> & 7= & ( 3£ [E ) , Endo-Free
Plasmid Maxi Kit J¢ N 8 2 K48 fR ik 7l & 4
OMEGA /A #] 7= &, Trizol 2 Invritrogen /3 &) ;2
i, cDNA 25— & ik & (b 2 X &Y
B AR A B 2 A ), Anti-Tilapia ( Oreochromis
niloticus ) IgM monoclonal antibody W H
Aquatic Diagnostics Ltd /A ] ,
1.2 XWHZE

@ K B 4 DNA # & Sip,. GAPDH %
¥ Fie R AR A AL BB (b 5) A IR 2w 20
PR L R 4 DNA $i B 5] &5 136 B9 13 4 B TE 3L 55 Bk
B3 H 4 DNA, R 4l GenBank [ EL & FH Sip.
GAPDH }:H )% % (EIM 69670. 1 EIM71266.1) ,
I A Primer5. 0 344, 531 B Xt 514 P1/P2 P3/P4
ST G HE A AT RS B 5 Y )
AT B A1 (Gly,Ser), % MR 2 IkAE N
linker JP 51 (£ 1 RMATE 40 ) 4 2 DA, IR TE
P1/P4 51 ¥yh 43 50 5| AW V)L i Bam H 1 5 Sal
LA TAY TR CEE) B ABRA R G R (R
1), L) pMDI18-Sip #1 pMDI18-GAPHD J5i % h #&
e,k M 51 % PL/P2, P3/P4 41 3l i 3% Sip
GAPDH J:[H , PCR K& Ny, itk 2 pL, b Tt
31%% 1 uL,dNTP Mixture 4 pL,Prime STAR™
HS DNA polymerase 0.5 pL,5 x Prime STAR™
Buffer( Mg’ " plus) 10 pL,ddH,0 31.5 uL, PCR
SR &4k 94 CHIAE M 4 min;94 C 30 5,60 T/
57 °C (Sip/GAPDH)30 s,72 C 90 s, 3t 34 4~ {§
W, P72 CHEAR 10 min, PCR =¥ 1% 3 Jig B
B e HL Uk A 36 )5 B0 e IR, 4R 5 vE B A pMIDI8-T
AR, W% PCR %€ 5B PR se ik A= TAEY) T
() e A R R o

%1 Sip-GAPDH @& E Ry 3|4
Tab.1 The amplification primers of Sip-GAPDH

51914 Fk

name of primers

Fe4

sequence

Sip FER B9 Pl
Sip B T #5149 P2
GAPDH $:[H |-l 4 P3
GAPDH M T ii#514) P4

CGCGGATCCATGAAAATGAATAAAAAGGTACT
GCTGCCGCCACCGCCGCTTCCGCCACCGCCGCTTCCACCGCCACCTTTGTTAAATGATACGTGAACG
GGTGGCGGTGGAAGCGGCGGTGGCGGAAGCGGCGGTGGCGGCAGCATGGTAGTTAAAGTTGGTATTAACG
ACGCGTCGACTTATTTTGCAATTTTTGCAAA GTATT

T AP PR IR 43 LAY linker J7 31 5 T RIZR A8 53 KR 43 IS I A Bam H 15 Sal TE§YI

Notes: the black-bordered indicates the sequence of complementary linker,and the underlined indicates restriction enzyme digestion of Bam H 1

and Sal 1

Sip 5 GAPDH # B @ 4 B Sip 5
GAPDH [l 7= 11 4% 2 wL 18 & 1F 8 4, PCR {£

%J,Sip + GAPDH(2 pL +2 uL),10 x LA Buffer
5 pL,LA Taq /i 1 pL,dNTP Mixture 4 wL,ddH,0
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O 38 %

33 wL, PCR JZ i /195 € 3 min;95 € 30 5,60
€ 45 5,72 C 3 min, 10 MG FF; 4R )5 7] PCR %%
NS4 P1 P4 Fl LA Taq 4% 1 wL, 4k S2 817
PCR 535 25 4, 4R J5 72 CHEfH 10 min, JZ [ 2%
Je  BCS wL P= 1% B BB I Tk 4 . AR
J& FikE A pMDI8-T 44 4, 1 #% PCR % 5E 5 4
BH P 3¢ B 5k pMDI18-Sip-GAPDH 3% 2k T4 ) T
T (i) e A B2 w0

FTHMABREMERKR TR B
2 R ) £ U B 45 5 7 2 B pMD18-Sip-GAPDH
I pcDNA3. 1 ( + ) Ji A, & AR 1 9 D) il
BamH 1 Fl Sal 1 X V) )5 , F T4 3 W& 42, )5
5 KW #F 7 DH5a 9K )5 R FH B 7% PCR Jr
W o Pk B SRR R OR S 3R J L 4 A
Az TR A o S B B B R 8
F% J5 4 BTG P 8 2 0k 48 BURR) £ U B A3 47 5
i DNA I, LUk A S - 20 CHR AR o

S E I B B A R KRR LR
B AR L4y 3 4, FE4H 180 & (% 3 A
SLEANER 60 R ) DL 6 3 E LA G vk
fRIEAT s . ST AUEBLANTR  SEER A LD R A
J5i kL pcDNA-Sip-GAPDH 41 ; %f B4 1 JULPA i3 53
25 UKL pcDNA3. 1 41 5 Xf BH 22 JJL PR 0 23 A 3R

KA o FHorpo B 2 35T 0.1 mL AR FEER K, R
KLU R 2 g/ g f0 R T R U G A AL
B S 2 kL (T 0.1 mL TR AE#ERK) . R
PEJG A 714 21,28 35 .42 K DL i bk B 1Y
A e P B 3 R Ay I3 , 25 il A
B2h)5,4 Tk, HLL4500 r/min, 4 CE.L
10 min, ¢ 35, - 80 CLRA7 4 JH, >R T i) 4%
ELISA £ 73 510 5 AR S o

¥ 3k &1k W Sip-GAPDH ) & ik 93 A TE
T J5 55 728 K, HOGT BRZH A 52 50 20 % I £ 13 G
SR LPY I Sk B LI 20 21, 4 4 R BIL I 3
FEfh, RNA £k A Invritrogen Trizol i3 15 B
P I L PEAT, B RNA 58 B MR 200 32 3 i 45 Jie v K
BEAT ARG, SR FIAZ IR i it 23 A {4 T RNA R
Hr, cDNA — R F 2 e s il o) & 5 8, R i 7
Sk D 20 32 B0 R) G AR A 48U DNAL DR
FHAZ R ke 5 12 SR R IO f AR 41 21 cDNA — 5k
FI DNA 45— % 50 ng/uL, ff: 2 PCR J Jif 1
i, R M Sip-GAPDH ¥ £ 5| %) PL/PA (3 1) Al
B-actin 51 W) (% 2) #E47 PCR 474, R i iR R 59
% Sip 5 GAPDH I A [a] , 4 fili H Wi xF PCR 5|4
PG W HEAT IR G EAE 1% Bh0E 0 BE I Tk
Ky

*R2 IgM IL-18.CD8 ¥ B-actin ZEE R L5 9
Tab.2 The amplification primers of IgM ,IL-18,CD8 and B-actin

5194 B 1 S
name of primers sequence GenBank accession number
IgM 1 5'-TATTTGTCAGCCTTCACCAGT-3’ KF305823
IgM 2 5'-AGCACTTGGAGTCTTGGTTGA-3’
IL-18 1 5'-AACACTGACAGAACAACTGCGAACA-3’ XM_003460625
IL-18 2 5'-TCGCAGTTGTTCTGTCAGTGTTGTT-3’
CDS8 1 5'-ATGGACCAAAAATGGCTTCTG-3' ABNS58893. 1
CDS8 2 5'-GCTGAAAGATCCAATGAATTC-3'
B-actinl 5'-AACAACCACACACCACACATTTC-3’ ABNS58893. 1
B-actin 2 5'"-TGTCTCCTTCATCGTTCCAGTTT-3’
RS FH A 2 diE NS RS R B E R A S B

21 S5t R HLIR 90 2 (B HE A B AL 30 2 )
KRB KRR % 32 T IE W ARIE IR,
H 4 5.6 x 10° cfu/mL ¥ 3 1) JG L5 BK B 15 B
B ST A S A, B 0.2 mL, 55K
30 JR R Heyse i) % Al 0 T S AH R 59 it 9 IS B PBS A
HXRTHREAE 3, AT SEER AL ISR 14 d, [Rl B e SR A5 4
RS IET GO, XM AE T 1 f A T i) S5

1 5 4§ 37 & (relative percentage survival,
RPS) [y it A % 8 Amend (1981) "’ RPS =
(1 - B IIE TR/ X IRAIFET-A) x 100%

qRT-PCR 547 % 4k & % J& A0 % K B £ 5 KX

P e A B AR 6 h12 h 1 d.2d,
3d4d.7d.14d.28dd42d gl MENE .k
Z: [ Trizol & RNA fili$2100] 0] 42 HCE RNA %
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11 3] 4%, 5 TCFLEERK R Sip-GAPDH % A A% W 52 B 19 ) 98 B S BE R 1929

M ) & 7 vk i O cDNA — 85, LL15 3 1Y
cDNA —#5 14T, 70 5| Fl B-actin(NZ) IgM |IL-
18.CD8 159y (35 2) , K ] ABI7900 ( £ [ ) #E47
Real-time PCR, 2 x SYBR Select Master Mix 12. 5
pL, IEM 514 1.0 wL, K i 5% 1.0 pL,cDNA 2
pL,H,0 8.5 pL, J Wi &5 {4 : WAE ¢4 95 C 3 min,
95 C 10 5,55 C 155,72 C 20 s, 45 R 5 R AE D
Jef55 . I ABL 7900 FAF PR, R A 274 ik ik
TTEE R, R HT SPSS 17. 0 A%k I 15 56 55 K4l
HATERIR Iy 225300 SCH + 3o 5 [A) 910k BE ZH A
22 3% (0.01 <P <0.05), #% 35 5 [F) % #8
ZHAH b 25 S 2 (P <0.01)

2 45

2.1 pcDNA-Sip-GAPDH E AR &

o A HE R MR R S R S AT
PCR R 5h" 18 153 — 45 KK B2 Oy 2 358 bp i 45 5+
YA (B 1), 5 BUBARAST , i o B i e ik 52
FUIESPE . T WU V3% 46 5] pcDNA3. 1( +) 2k
PRJE RS 4 7= W AT XURED) , 73 i A 3 2 26 R/
209 2.4 FS. 4 kb {45, 455 DI R 45 R Ul W]
pcDNA-Sip-GAPDH 2] Jitk: A (2 2 (] 2) o
2.2 =EHRHAEZMHEN

A LTI LA 68 LA T 4 O sCTE A f iR
W, W, BT AT SRR TE S i LR B, A i AR AIE
AR R, 48 A PR 24 hy LA E AT 22
SESy . A ENAESR 7,14 .21 .28 .35 .42 R ¥R G
(9 2 JF f0 7E 17 5R 1ML, W 4R 45 2H A9 I T, R A 1) 4%

M |

bp bp
10 000
4000
2358

2 000

1 000

500

250

E 1 Sip-GAPDH ERE ) PCR 7= ¥ 3R 5 ¥ 5% i FR ok B
M. DL 10000 43f#&; 1. Sip-GAPDH PCR j=¥))

Fig.1 Agarose gel map of Sip-GAPDH by PCR
M. DL 10000 marker; 1. PCR product of Sip-GAPDH

M 1

bp bp

10 000
5428
4000

+— 2358
2000

1 000

500

250

B 2 =4 FH pcDNA-Sip-GAPDH 1] 4 E
Fig.2 The determination of the recombinant plasmid

pcDNA-Sip-GAPDH by enzyme restriction

ELISA 75 ¥ & Lzt o &5 R W], B AR
FEARMBE B Ja , K T R SR B SO, 45 S e A
EXTIRA ¥ HA B 22 57 (0.01 <P <0.05),
TEEE T K VAT ASI B 5T A 097 A 7RSS 21 Rtk
KA IE B (1:4 096) (] 3) .

oEHEE/K (normal saline)

apcDNA3.1
= 14 r  wpcDNA-Sip-GAPDH
= pl2r .
S0t
E®E g
mRE |
BEE 6
LIS 4T
g7 8 2t
B T

7 14 21 28 35 42
i a] /d time

B3 E# ELISA ZNEN RBEEREZLMN
Fig.3 Antibody titers of vaccinated fish
detected by ELISA

2.3 RERPERITE

T FFI6 1 R i, S0 4 R o B 41 % A A A
14 d Py BE T R [E)RE BE (9 FE T2, JLFE T2 i ] 4 o
TEWEHILFEIG I 4 ~8 d, Z 5 JEA R s R f 1
BT AR ST IR R SE A TR I, A R R A
i AR S ) R EL A TR I R It St AR R
7 Js B K S5 L AR 18 5 3K TR 1 8 s RE AR, XoF 9 A
P AVEAT G A o0 1 5 5 IESE T Kk fa R T
B TCFLEE R 1M 5 R IR B, LA R R
S5 40 pcDNA-Sip-GAPDH () 4 2 f 7 % Oy
93.3% 75 Jii fi % BE 41 1pcDNA3. 1 41 145 30%
O3 s X HRAE 2 i S I fa 7E 14 d Y I 4238 &
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1930

Ko7

38 &

¥R

JRAET ;1 7E 5T PBS ) {d BEXT IR 4 3 19 2 fa A
14 d NARHBIET- A (K 4) .

—e—pcDNA-Sip-GAPDH
—a—pcDNA3.1

—a—EH K (normal saline)
—>-PBS

BHUREZE /%
cumulative survival rate

01234567805101112031
] /d time
H4 EEHNTEFERALIAERERSEENEETE

Fig.4 Survival rate of tilapia after being

challenged with S. agalactiae

2.4 HEZFIEE.N Sip-GAPDH #H 5 EEHIR
ey

D A T A S ) 2L SOREAE B AR f 2L AR
PR, A e 7 .28 d B g 2 0 i 2
JUUPA VI Sk D | RO E 41 41, &2 PCR il
RT-PCR £ 50 70 HriZdtx 5 2 N Rk 5 o . Joie
JEAE DNAJK V- 18 S RNAJK - |, S50 20 2 g A

M | 2 3 4 5 6 7

bp

2000 —
1000 —
750
500
200
100

B-actin

(@)
M 1 2 3 4 56 7

bp
R ¥ Sip-GAPDH

2000 -

1 000
750
500

200
100

«—f-actin

(b)

—Sip-GAPDH

3 dix A FE PR B 2R 3k, T % B 2 R R ) 2 3% 5 A
[ 63k, I HL45 5 21 ook 35 A6 21 Py 2 3% [ 11
fE7E, 2 W T+ & 1Y & 41 it K. pcDNA-Sip-
GAPDH 1] 7 % 4k fa {4 N %3k (181 5,6) o

%3 HREREERETETEEARRBNERERE
Tab.3 Effects of chimeric DNA vaccine on the

survival rate of O. niloticus

TE S 0 3L
R R K Hd

days after injection

ZAENE %/ % survival rate

S I 4 i IR 4 I I 4
with S. agalactiae K 5 21 YR 1 XSHRZH 2 XJMRZH 3
1 100 100 100 100
2 100 100 100 100
3 100 100 100 100
4 100 100 100 100
5 97 £3.36 90 +£2.23 88 +0.65 100
6 93 +5.35" 80+1.16 70+6.31" 100
7 93 +2.21 68 +2.44 40+5.54" 100
8 93 £3.35" 40+£1.03 20 +2.21 100
9 93 +2.88" 32+0.22 0 100
10 93 +£1.24 32+3.23 0 100
11 93 +3.11 32+1.66 0 100
12 93 +2.11 32+4.56" 0 100
13 93 £0.21 32+0.36 0 100
14 93 £1.11 32+2.98 0 100
bp
2000 .
1000
750
500 -
200 -
100 +— [-actin
bp
2 000
1000
750
500
200
100 +— [-actin

(&)

5 #EMET7.28dBWMER Sip-GAPDH EF & FHARAPRIARN RT-PCR N ER

()7 dAGIEE R (') BIVEXS IR ()28 d 4 I &%

5 (b") Bk X} 18

M. DL 2000 marker; 1. JJLPA 5 2. Jii; 3. Sk'BF 5 4. R 5. 885 6. FFE; 7. FHE xR
Fig.5 Expression of aimed gene in tissues of fish on 7,28 days by RT-PCR

(a) detection result on 7 days; (a')negative control; (b)detection result on 28 d days; (b’)negative control

M. DL 2000 marker; 1. muscle; 2. brain; 3. head kidney; 4. spleen; 5. gill; 6. liver; 7. positive control
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13 % JOTLBERR 1A Sip-GAPDH it 4 % WE 10 ] 5 J% S P ATy 1931
bp M I 2 3 4 5 6 7 bp
10000 — ™9 .
2000 — [ ™™ . Sip-GAPDH 2 000 —
1000 - 1000
500 8
250 — 200 — .
+—B-actin 100 +—[-actin
(@)
bp M 1 2 3 4 5 6 7
10 000 . [ bp
— - (WSl ] —Sip-GAPDH
T Bk
500 . 1000
250 » 500
. 200
+— [-actin 100 — — eactin

(b)

(®)

Bo6 #F/F7.28dBMER Sip-GAPDH EF FaEFHALARRIAN PCRGVER
()7 d LR (') BIPEXT I (5)28 d RIS R; (b') BIfkXT ]
M. DL 10000 marker; 1. jJLPA; 2. Jilis 3. 3K 5 4. Btk 5. 685 6. JFIE; 7. FHE XS B9

Fig.6 Expression of aimed gene in tissues of fish on 7,28 days by PCR

(a) detection result on 7 days; (a')negative control; (b)detection result on 28 d days; (b’)negative control

M. DL 10000 marker; 1. muscle; 2. brain; 3. head kidney; 4. spleen; 5. gill; 6. liver; 7. positive control

2.5 FEaRBEEXERERREINERSH
SR 52 98Ot %E it PCR (gRT-PCR) 4
B IgM IL-13 F1 CD8 & [K 7% Jifg Jit | 19 Ak i Sk
Y, 10 AN E] 5 9 B BLEAT T 0 #r . 45
AR TE SR A BRI S, B AR iR
IgM IL-18 F1 CD8 F:[H ) mRNA ik & ¥ H #)
T B (P <0.01) . b fpe)5 12 h, IgM 1£ i
JiR Ak R R A R IR B I (P <0.01) , 7E 5 52
J&i 48 h, IgM 7 JRNE b A 32 0k s 4 2 0 fE
(P<0.01) , B i o] i) 28 4, 25 LU Y IgM 3%
WA B — A AR AT T B2 (1B 7)) 5
IL-18 7EHa i K B MR h (9 ik A2 12 h /)
AR FIIEE (P <0.01) (& 8) 5 76 g iR Itk 0 Sk
FrEH S CD8 WYX ME 2 d J5 ik B fH , B

JEA — & FREAEAN & T X B4k F (P <0.01)
(K9,
3 e

BB FE ¥ LK DNA B2, B R85 & A M
BP0 D DR 1Y 35 A 3k TR, J0 e T A T R 1
Jr ALREN S PR Y, (15 S0 I8 2R 1 RE A8 12 S )
PR 23k RIS Y e A i TR RS R
B R R GER IR MBI, 375 S ALK Y 20 i e
AR G 8 L2, I LA 77 B 5, A I B, P Ut

J A R T ¥ R R R T ) 22—, 1E t s B R
HTE 51 B g B A A A R R N AT
ST B JCALBEER B 5 R A B IR BE B
I E B AR fa R Ok T B KW 4 U i
Po BB B il = 6 % A il G FLAE BR B A AL
TRIT 259, >R FH 2 1 S 5 1) SR W& B 47 10 S 4 3K 1A
I e B AL IR AR, - HRCA AR B AR R
il s A R O O R AR OR AR R,
GAPDH #1 Sip Sl fE e i A 2 E A,
HAT BAF IS R 0 A e R
PRI b s o S AR 4 g D A4S 1) 7 A Bl 2 A
PRl F B ik DY) R 1 O 1 DA [ o i 5
e, K4 38— A~ BB 2% 35 WG Bl 5 22 BT R ) 5 1 T 41
DR T B A A T AR Ol 2K 8 1 1
FHAE BB B, KA 1 sl W S 36 0 W i A 9% v
FIE % 338 588 Bl W) X S0 R Bt D fo 88 I 8 g, B AR
WG R R S PR I A A 9 A ) T A Sk b
b ETCFLEE BR A ZQ0910 #k Hhr R 5F Y Sip 5
GAPDH JL[H | i Dy 3 2o T & 4 fh PF $2 5 AR A 2
T Sip-GAPDH & 3L 15, 5 45 5 1% B2 1% T 10 ol 25
T IR HE T ik A A R T XN R % il
A VA R R I e R BN ) Y B Ie At
7 B AR AL TR W RN A
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1932 7K

)T_‘ﬁ

(i 38 %

»z
=

OPBS
5+  JBE thymus

" @ pcDNA-Sip-GAPDH
4 r & %

IgM FEFmRNAMIN Tk &
the relative mRNA level of IgM

Mol e

3d 4d 7d 14d 28d 42d
f 1A time

AL

6h 12h 1d 2d

47 L% headkideny CIPBS

@ pcDNA-Sip-GAPDH

* *

IgM FEFImRNAF X Feik 2
the relative mRNA level of IgM
[\8)

6h 12h 1d 2d 3d 4d 7d 14d28d42d
S IE] time

OPBS

~

JEAE spleen
@ pcDNA-Sip-GAPDH

*
&= *

R A

6h 12h 1d 2d 3d 4d 7d 14d28d42d
] time

w
T

—

(=]

IgM FERImRNAA X ik &
the relative mRNA level of IgM
[\8)

B 7 qRT-PCR #&illiE 5+ pcDNA-Sip-GAPDH /5§
FEETERRREAAT M EE
mRNA FZERIEER
Fig.7 Temporal expression of IgM in major immune
organs of O. niloticus after pcDNA-Sip-GAPDH
challenge was measured by fluorescent
real-time RT-PCR

A TE I T i PR R B, IR
A7 RN e Y SES /N SN D N RE R oh R (2
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Chimeric DNA vaccine development and protective immunity analysis of
Sip-GAPDH of Streptococcus agalactiae isolated from
tilapia ( Oreochromis niloticus )

WANG Bei'??, LI Guihuan'?* | LU Yishan'*’ | TANG Jufen'>’, WU Zaohe>** | JIAN Jichang'*"
(1. Fisheries College ,Guangdong Ocean University , Zhanjiang 524088, China ;
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Zhanjiang 524088 , China ;
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Abstract: In order to study the immunogenic and protective effects of Sip-GAPDH from Streptococcus
agalactiae recombined chimeric DNA vaccine for Oreochromis niloticus ,we cloned Sip and GAPDH gene by
PCR, and then obtained the Sip-GAPDH fusion gene using the splicing overlap extension technology
(SOEing ). The Sip-GAPDH fusion gene was inserted into pcDNA3. 1 ( + ) vector and confirmed by
restriction endonuclease digestion,PCR amplification and sequencing,and O. niloticus were immunized with
the recombined plasmid ( designated as pcDNA-Sip-GAPDH ) by intramuscular injection. The pcDNA-Sip-
GAPDH expression in tissues ( including muscle, brain, head kidney, spleen, gill and liver ) was analyzed by
PCR and RT-PCR at 7 and 28 d after immunization. To reveal the serum antibody titer, expression of
immunogenes (IgM, IL-18 and CD8) and relative percentage survival (RPS), we used the enzyme-linked
immunosorbent assay ( ELISA ) , real-time PCR and bacterial challenge in vitro to demonstrate the DNA
vaccine is a potential candidate for vaccine development of O. niloticus. The results indicated that pcDNA-
Sip expression could be found in all studied tissues and antibody titer rose to peak (1:4 096)at 21 d after
immunization. Quantitative real-time PCR ( qRT-PCR ) analysis showed that IgM, IL-18 and CDS8 had
relatively high expression levels in the head kidney,thymus, spleen. After S. agalactiae infection, transcripts
of IgM ,IL-1B and CD8 increased and reached its peak 12 h in thymus and head kidney,and 48 h in spleen,
respectively. Additionally , the relative percentage survival( RPS) value was 93.3% according to the mortality
by S. agalactiae challenge. All the results suggested that the chimeric DNA vaccine is an effective vaccine
candidate against S. agalactiae infection.

Key words: Streptococcus agalactiae; Oreochromis niloticus; Sip-GAPDH ; chimeric gene; DNA vaccine;
relative percentage survival
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