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XIERY,  FAEHT, AW,
(1. H [ K 7= ) 27 B S B Bk VT /K = BF 9 AT
M A A K = BRI SR E S0 =, &R T 510380;

2. LR, KPR FE R R LR FE RGO, BRKAESIYREE, L 201306)

KEH", B, Eaw

BE: #RERERMREZ FE XAV REARNEEREZ —. HHHIH £ERK
Rif. BUEHENT FeERTREY, ANEXWEEARA LA BRESpEANF
# Bt KL pNZ8124-Sip, 3 31 B 47 Fv il 7 36 9 J& W 2% 4k 3L B FL 2k BINZ9000, k7%t 4 % %
FHXRARLBRESIpEANABREEE B MBEZ Y. RASPS-PAGER Rk E XK EF
REMFEZHEUKRFRARLE, BLEHELANEHE G I 384T Western blot4: 31 ; F|
ATRRENEANBRE T REEEETOMAZRE P4, XA FELISAK N %
FEEMFEREALEN, BIATEETHELRAERETREH S 2R EPE, o
RERD R, WEHEANBRALKE T ELnisinF FRA AN HBkuEFHEE, §H
HWE B A/N—%; PAGER )k E 7T, EAEAFTEUTAEAREBRR AL R ELE, £
WO T S MR A R JE 3K 7.65 mg/mL; W 5 & 3k By 5t 4 R 100 ng/mL nisinif $ 6 h;
Western blot#h M R L7, HRE AT EH RAHsIR AR GREREE LS. OREEER
R, FURE 41(2.24x10" CFU/mL) i ik £ 41(2.24x10° CFU/mL) % 2K 8 4% & £ 4/ 5
REZZ RGN MFRAEKTFIA LA ERTRELED, PREAZANELAZ G F
RKEH40%. AHRTHE e BREROMEE N AR L, LA o EA

HT 3%

KEIR: R P Aa,; RAHKE,; Spka; LIREFREZE,; LRGFHE

FESES: Q785; S941

19674F, X 4kl (Oreochromis spp. )i N B &
EARRHS R R MF, BHRC A
135 EZ IR e, HE BN et
FEZ FRFA R ROK N A IR A LR T
K, FRFHARBEAROGAL, PHE@RFHUL . 20004F
Ak B A £ 5 Bk R 7 3 1 R 7 397 XORTE il
%, TEES, WDV, Ve, KR
Mo DAY 2, R U A R R A

JEF 55 BRI (Streptococcus agalactiae) }j 5 =
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ERFRERRD: A

[CPHMER, A MHEURH, F2EHEEK
PEMZE, 19664F 55 — IR TE 4 8 3 il (Notemigonus
crysoleucas)H 43 B A FIP WK TR K fa 2 8
A ICFLEE PR G Y IE T2 | il AE
UG RSE AR 1) T 4% 35K 7 4% Lancefield Ifil 15 %1 3
2K A B JC FL 5% BRI (group B streptococcus,
GBS) MR 4l JE I 2 BT vl 73 A la, Ib S IT-IXAE
LOFh Ifi 3 UV, TG L B BR 0 A 22 2 1 L el AR
M, Hihng 2 A L2 R . AlpE
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662 KopE o R 43 45

F (. Rib, R28FMIAIp2&E R HiHRE ). pE
FI. ScpB#E 1. Lmbi . FosAZH . SipfH
MILerGEHE 45, 3% 2838 w4 I 24 F R I /E GBS
PR PE A B U 3l A [ IV U GBS
(1) 22 J R 41 53 A7 A A2 B 95 7R, ScpBAE 1 .
Sipf . C5o+Ribdk 1 FBHE H 4 i 2E 5t )7 & 1
ARSI ES GBS | Sip#E 12 7 20004F
Brodeurif 2 e 38 27 i £ AR AT Iy 44 10, HAEAE
THA ME B GBSTE bR, Hom ARy, A
HE k8%, Sip FE Z Fh YA T h E 17 5
PESLHY 34 R I AT R ) S B T

HAT, X% HE 6 J0 L 4a% BR R i k2
AR PR, FEMRB A REFLGY
HATBIG , 2 FECR RN 25t 25 Y5k 8 . %
MHAAZE . WA OB, TR R4
KRR R B AE 58 BR B B 3 0 2 i
"o Hup, DA ILILEERR R E N 2 A K
PEM . DRFERE T . DNAYE I PRI ) TR
7 938 T 55 2 P 2RI ORI 8 B R A AR R AR 2
X AN [ A R A i RUCR 22 S TR L X 0 i P 2 A
P DR P 0 AR R A5 55 5 e B 5 T RE T AT R K
52, (RIS i A 1 v s SR PR TR I A
B BOME 43 B8 24k s b R G 3 e R FH S A
I, KA R R TAER K. 548 w6 3
TRRE T R DLt AR O BRI TR
PN RS SR N I A A ol S S S R e
fE 22 38 AR AT JiR sl #5 H7 SR DNARE 1 0 5 41 £5
AT, X g T A TR RE A A 1 AR B B 1 T =K
PR B0 BRI R G, R e A
FEA A RE RO P, FLER FLER T (Lactococcus lactis)
BTN N 2 42 2 (generally recognized as safe, GRAS)
WAEY, RN HIE N E WLAE, HT
T SRR PE W ) 25 O A0 M B Li%s IR AR 7%
VP2 PR A FLIR AT 181/ K W AT 18 28 42 81k pPG 1
(LAt 7 kL) B pPG2 (43 1A B BRL) 5 5 AL FL IR
FRAT, H RGPS R B, 45 WA & 41 5 v] 7
KT 85 (Oncorhynchus mykiss)HiTPNV S G 1)
5 1% 40 TR %2 1 . Anuradha®E Y] g K S B
(Aeromonas hydrophila)’<. V% % % F D1 HID44H A
pNZ8048 54 J HiL 4% FL AR INZ9000, # 15 M Ik
e B HAE (0. niloticus) 5 HARXT G e R %
H70%~100%. 7L IR FLIK B 1 IR0 iAo 1 R A
Ao AN FlI&ER . TR s, 5
Fhruefk . Eaetir . TEHZOR., THAK
A, IS A KRB IR s e, ED HE s

http://www.scxuebao.cn

KA 0 I R B )T I 8 g R SR
5 H §i 56 T8 B % A 0 5 6 7L 4E BR 5 SipE A Y
LR TR % B 28 A 10 IR T i oK LR

A5 38 o) 2 A Gk e B W R fn o FL A
Bk TR Sip#E 1 Y 7L B2 7L ER I NZ9000-pNZ8124-Sip,
Bt Ak B3R 3k 4 4 5 3R 1T Western blotd: iiE Ji5 il £ %,
FLIR T V6 MR v, B W O Ry X fe g
Je % Ak, Gl JoFLEE BRI N TR R4S
B RIPROR . AW B AR AR ER T D
TR e RO BIF 9 B ey, LA R R I A

I R SRS RES

L1 SRR R

S e AR E KRR B
BRIV =i a8 BT i E K = ey, 21K (8+1) em,
TR (1542) g0 TCALBERR B N AR SLIR = 40 80 . 48
SERRAF 1 e B 2 A a0 B0 B HR(WC1535),
KW HEMC1063 (Escherichia coli, MC1063).
LR FLER ENZ9000, pNZ8124JFi ki Al Nisinll [
REBIOAF

kLA . e DB R) & OMEGA LY
A, pMDI19-T Vector. FR#l¥EPMVIEE. T4 DNA
MW . His Bindzg Mai L8 45 & W A
TaKaRa/A F]; & 1 IEE PVDFLIA H PALLA
A, BRPTHisH T BEHUAIN B Abmart/ A, BRAR
i A AL Y B (HRP) A5 ic 19 3t B BT /K W Protein-
tech/A H] 5 ECLAL 2% W (53 ) H Millipore /s v ;
Easy II western markerl4 [ It 5 &304 W H R
PR E] 5 Fo AR 35 Sk [ = 43 pr 4l

1.2 SipEFREHEFIEHFEE

4 GenBank s A7 1) JC FL 5 BR 1 Sip %k K ¥
F1(CP0001141), BeitHetE N ilE51 ¥ SipF (5'-
CGGGGTACCCCCAAGAAACAGATACGACG-
3")FISipR (5'-CCCAAGCTTTTAGTGATGGTGATG-
GTGATGGTTAAAGGATACGTGAA-3"), SipF
WA Kpn TR VI 2 (R R T 7R), SipRify A Hind
TIIR U0 067 15 (T R BT 7R ) L6~ His 1 b 2 7 571 (A
WETR), Sl®m T NI EA YR A BRA A A
o PREUTCFLAE BRI A1 DNA,  DUH AR
HEATPCRY MY, P iR R SRR 25 pL: BF
7514 SipF . SipR 450.5 uL (10 mmol /L) , FAx
DNA 0.5 uL, mixTiiR# 12.5 uL, MWZEK 11 uL.
PCRIZ N 512 94 °CHIAE S min; 94 °CAE 1
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30s, 52°CiEBk30s, 72 °CIHEAH90s, F:3017F
Ry 72 °CCALEAM10 min, E SR EE IR L 1k [l H
() 25 I i B pMD19-Tf RL, #54LE. coli DHS ok
ZASM, EHAEKRDHS0-pMDI19-T-Sip I& fi
FEHEATHHEZA0 pg/mL)LBREAE; 75 |,
B T37 CCH M G 77 o A 5 B £ PCRAN
Kpn 1, Hind WD GV 46 5k 2 )M SR
FeARA B w107 5630

M DHS5a-pMD19-T-Sip B # 71 $2 B ki pMD19-
T-Sip, 4 pMD19-T-SipJ5i ki FIpNZ8124 5t 47 53 5]
PEATKpn 1, Hind DWW EGY) , BV 218037 °CH
B4 h, K& ECEEDIG R Sip A BRI pNZ8124 5
ki, T4 DNAGEREME16 cCIERE B, Wi W
FALE. coli MC106 1832 A A MY, 45 55 2H TR bk
MC1061-pNZ8124-Sip, BAVETEBEEZLPCRAIKpn 1,
Hind DB )4 58 5 2547 003 5530

MMC1061-pNZ8124-Sip# £k o 2 B pNZ8124-
Sip [ ki L o 7% Ak FL IR FLER RINZ 9000/ 37 75 2
Ji, M T 2H B RRNZ9000-pNZ8124-Sip, HLH% 1
2000V, 200Q, HF4.5~5ms, BHPEFCRE
ZPCRMKpn 1. Hind IIXL V) 57 %6 % 5 5 617
I 9540

1.3 SipEHFSREZFHHMHLISDS-
PAGEH, jjk

I P 56 1 B A FL AR FLEK EINZ9000-
pPNZ8124-Sip FINZ9000-pNZ8124 % Ff 2 5 mLIK) 5
AR E 0 pg/mL)YBHIG KRR 7256 p, 30°CTF
SR EE RS, 2RI SO RIGFE, K
F£E 0Dy 2900485, I A [F] ¥ BE (¥ nisinifs S
F, L A5 S R B RS 40 S 10, 100F
1 000 ng/mL, X /& 2H JJy oK i 5 51 FINZ9000-
pNZ8124-SipFI A & 4 H 15 1 %5 44 NZ9000-
pNZ8124, 30 °C N i5F4 h, HREMEH T
B TR BAEE U B AR T U A T e ) A
KO, 1. 2. 4, 618 h, BREAEHFHN, iF
58 000 r/min 0> 10 min/ 55 B 14 F1 % 35 5L
DI R i (g) . PBSZE M AR (mL) oM 1 = 1R
EIE WA ERE, 8000 r/min®s .0 J5 43 B 1 i
I WAGIVE s B FR AT W R O 30 kut
UEE AR, 6000 r/min5.0> 10 min, {RAFEIEE
YRR R 92 3L, SRS E4T SDS-PAGERE I FLIK -

1.4 SipEEEAMNGK. EASENES
Western blot# 31l

5 FLIRFL K FRNZ9000-pNZ8124-Sipis T 4%

K 5 R Hish 28 2 11 4l 4k 38500 & R 1 vl A - 25
BRalifbSipF & 1. 1T SDS-PAGEHE I HL Ik K
MR, IR FIBCAMLI & 2l AL 55 A & 4
He 44k 5 i Sip#E 14 SDS -PAGEH1, K J JH i
MR ED R PVDFRSE L, i FH SYo M As ks 3 W A/
RIPEIR 4 °CE P11 h, ¥ PVDFIEE T ML His
PRI REBTARQ © 2 000F B AR T, 4 °CEE 11
WH, ¥ PVDFEZ TBSTZE thif ik 1& VE3 K,
S min; PR o S A 9 B AR 10 B9 E BT BRUPT
(1 2 5000% ) ZIBFH 2 h, TBSTZE M Uk
3R 5 R FHECLAL 2% & vk % I R A R o

1.5 HHIARAKEOREREIREAEREE
RIPBRITEMN

Bt bENL A M 64, FAL160E, B3
2 JE AT R BE IR . FHS LAYIR DR & Ry 57
NZ9000-pNZ8124-Sip. NZ9000-pNZ8&124 7l
NZ9000 K #k, H i B4 A M AL ERFE NZ9000-
pNZ8124-SipTE i 15 2 44 T (100 ng/mL nisin
M TiEF6 ik FTERIE, NZ9000-pNZ8124F1
NZ90007# ¥k A5 . 5000 r/minfBS.L> 10 mindit £
R ARG R FHPBSZE vhigs i fE A, ad ek
I 5E B BE . NZ9000-pNZ8124-Sip /I PBSZE i
VS W R 3 VR BERR B, 43001 H2.24%10°, 2.24%
10'°F12.24x10" CFU/mL, NZ9000-pNZ8124 i
NZ9000TH Wk His Bk BE 2~ 2.24%10"° CFU/mL, *
IR T B 1 R SeiE Je B P HE 1 (100 pL/ke),
25 U0 HR AL B 1 IR SR B PBSZE bP A L,
HINHE, BIREES0RE., FRERGEIR, g
RE2R o HELIRPESGEEL. 2. 4. 8. 16F121 K%
W B P AL R fa, kR I, 43I
o RHABEELISAIE I E L Tk KF, Bk
e PR v BE 4L 19 Sip#E 1 225 ng/ul,
F£L100 L 2= 96fLEGFRAR , 4 °CIFE L7 ; PBST
VW3S INAF M, 37 °CEF P12 h; PBST
VMR PEB3WE AL = SOLL I B it e % % ) £
ML, 37 °CHEE 1 h; PBSTIE M ML 3G A
HRPHRIC A it Je B 2 4k faTgMyTiR (1 ¢ 1000 Hi
&), 37°CHFE 1 h; PBSTEEL 3G HITMB R {1
W 4430 min, Sl A2 mol/L H,SO,Z 1 i, %
FHEE RS 5 450 nmi K F B ODIE .

BRI 521 K R T FLEE BRI WC1535
BT OB, 37 °O) AT A T YL 525
YRz i FH A BRIV MR )3 24 2.25%107 CFU/mL (LDsg)
X4 S gt EAT IR S R, RIS
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100 pL, HAFES20E, Kili A (3142) °C, ELL
2GR AL TG B, T A AL AR X e R R
1% (relative percent survival, RPS),
FXH G O 57 R (RPS )T 3
RPS=[1—(f R 4150 T /0 M ALIE T )] x
100%

L6 it

iz FHSPSS 22,04 {4 v R 2 Uy 22 43 B J5 vk
it 45 A X B A S S BT AR K P 22 ) 22 5
() 8 ME AT 0BT (P<0.05 R 2 5+ 3% 5 P<0.01
PR 2SN ).

2 g

2.1 SipEREEHEFRFTERENEE

¥ Y pNZ8124-Sip/Fi ki 2 Kpn 1. Hind T1TXL
BTG, 1%3E B0 B A H vk 45 2R i 7R 433 260 bp
FI1 265 bpZE A7 2454571, 43 01l 5 pNZ8124%K
& . PCRY" 1y Sip v BE R /h—E(E 1), ¥4
Yl FE W PCRA E IE M 1Y B 4L FOR b BE DN 7, &5
R PH)—8, SR E T ey e
T FL 5 BR A Sip A 1 FL R PA HE 2 F23K TR pNZ8124-
Sip.

bp
5000
3000
2000
1500
1000

1 FHRIKFRKIpNZS124-Siph W EE ] 4 E Fn
PCREE
M. DNA Marker DL5000; 1. pNZ8124%: Kpn IHLFEY); 2.F0 1 72
B b 3 18 (1) Sip 3 K. 3.pNZ8124-Sip Kpn 1R Hind TIIXLE V) ;
4. pNZ8124-Sip% Kpn 1% 1)
Fig.1 Digestion and PCR identification of recombinant
plasmid pNZ8124-Sip

M. DNA Marker DL5000; 1. recombinant plasmid of pNZ8124 digested
by Kpn I, 2.PCR product of Sip gene; 3.pNZ8124-Sip digested by Kpn I
and Hind III; 4. pNZ8124-Sip digested by Kpn 1

http://www.scxuebao.cn

22 SipERBSREFUHNMAUKEETERS
"R

30 °C44 F i 54 h, NZ9000-pNZ812445 7
& Fenisinifs 7 W 0. 10 ng/mLAS & 41 7L R
PG AR R ) S 4k B, Tl nisind BE 4100
1 000 ng/mLIN P44 55 5 P 245, HAEnisin¥k 24
100 ng/mLIs 257 fe B &k, & fE48 kuZefy, K
/N5 Sip H 98 11 43 1 BUS R/ AT, 1 W nisin
W RE R 100 ng/mL Ry e B 5 S, Wil T &
HIE M TEFLIR HNZ90007 ik 2R 4k 1 ) & 35
(K2). fERGEEHSRENATRT, T3k
S ], B A R IKEFE30 °C ., nisin
V53 M BE oM 100 ng/mLIK 214 F 40 511 S0
1. 2, 4, 6f18h, LR WIR, BT 0 hHALAH
YA HMWEAMERL, HFE6 hit BHIWEHE£IR
K, UM nisini 56 hoh Fe A A0 S 1 1R (1%13).

e AEE A 5 S B 4 7L R LR
R A TR . BRSOV R . MRS DUVE . 4l

M 1 2 3 4 5

ku

200

150

100
80

60  —

40

-

2 EEABRIAKEET EnisinkRE T

155 RIE P HISDS-PAGE S} 7
M. & H Marker; 1. K% $NZ9000-pNZ81245 FiEW & H; 2. K
75 §:NZ9000-pNZ8124-sipli FiH W AR [ 3. %5 571 ¥ 910 ng/mL
WA EFHWEE; 4. 55578100 ng/mL AL F355 8 E
F: 5.8 S MK E 1000 ng/mLF 413 EiEHEA

Fig.2 SDS-PAGE analysis of the induced expression
products of recombinant L. lactis at different
nisin concentrations

M. protein Marker; 1. supernatant protein of NZ9000-pNZ8124 bacteria ;
2. supernatant protein of NZ9000-pNZ8124-sip bacteria; 3. supern-
atant protein of recombinant bacteria induced with 10 ng/mL nisin;
4. supernatant protein of recombinant bacteria induced with 100 ng/mL nisin;
5. supernatant protein of recombinant bacteria induced with 1 000 ng/mL

nisin
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M 1 2 3 4 5 6
ku

200
150

100
80

A : - g

W i - qﬁ
4 . e

I'ﬂ

3 ERARAKREAESEFSHETRIE
SDS-PAGE 4} #7

M. & FMarker; 1. REFEAR LHERER; 2. FFH 1 hE

HE EWEWREA: 3. FS M2 hEHE EERER: 4. B

W4nhEHE EHREA: 5. FFA M6 hBEAHARW EHREA:

6. 7 3 (A8 hE A EiH WK E A

Fig. 3 SDS-PAGE analysis of the expression products of

60

40—

recombinant L. lactis at induced time

M. protein Marker; 1. supernatant protein of uninduced recombinant bacteria;
2. supernatant protein of recombinant bacteria induced 1 h; 3. supernatant
protein of recombinant bacteria induced 2 h; 4. supernatant protein
of recombinant bacteria induced 4 h; 5. supernatant protein of recombinant
bacteria induced 6 h; 6. supernatant protein of recombinant bacteria
induced 8 h

5 1 B 2R R 46 0 55 95 55 b R M 2R
F1, #£4710% SDS-PAGEHLIK . L5, Bk
25 X AN A HINE AR IL, B )E TivE
R A B, ORISR LTE W,
Ii kPR AT S, U IH EE 4 A B9 Sip R
FE LA AR A ) R e S, D
0 AR AE 4 U0 B M AR A B 3R 3 (K1),
2.3 SipELHZEHWestern blot i 5ERSE
M E

FA AR ABKE AT RN A T HEMEE
1 & 1 2lifb J5 31T Western blot73r #f7, ECLiLZ &
ek SR RN, 2ok 4% A 7EPVDF
HRE I 52 0355 BT 1) B — QT RN T R — B

(E15). glifb)s i My o] s v Sip R 1l if BCALE
W2 o B Al 357.65 mg /mL, 7 T JE 480y 10 IR

BT

24 ERIAREABRRERRZZIEEME
TRk EEHNR BB R ERIFR

(6] 422 ELISAVE K61 4% 2H J& %' % At ) IR f g2

—

2 3 4 5 6 7
ku

200
150

100

80

60

Tt 8§11l =

E4 EERIBRAKEFTEFREFTIH
SDS-PAGE & #7

M. E HMarker; 1. RESEARW LHEREA: 2 REFEHAH

SWEAH;: 3 HAHBSEWEA: 4 EAHBSE LIERE
H; 5. BEABEBSEIREA; 6. 4difbEM LEREA; 7.8
FEFEEP A WEA

Fig. 4 SDS-PAGE analysis of induced expression
products of recombinant L. lactis

M. protein Marker; 1. supernatant protein of uninduced recombinant
bacteria; 2. total protein of uninduced recombinant bacteria; 3. total
protein of induced recombinant bacteria; 4. supernatant protein of induced
recombinant bacteria; 5. precipitated protein of induced recombinant

bacteria; 6. purified supernatant protein; 7.secretory protein in medium

JEEL. 2. 4. 8. 16F121K Ay IfIL 1 i A4 7K - 45 3
KB, NZ9000, NZ9000-8124 L K i ¥ FF iy
NZ9000-8124-sip (2.24x10'"" CFU/mL)Jf- A RET| 2
Je % % A {0 e S M A g5 SN i 7 A A N B AR
M HP & B2 NZ9000-8124-sip (2.24x10'" CFU/mL)
FIMEG He 8 NZ9000-8124-sip (2.24x10° CFU/mL)#]
SR I R SR PUAROK P (P<0.05), LB I
(] HE 7% 52 BLSEHS I 5 Bk py aH, 43 il AE 16 dAN
4 AR EEAE , vk B A i BT oK P2 ARk
FEH (E16)o

AT S 2 1R N T B B e G L 4 BR
WL, SRR, Tk 4 (NZ9000-8124-sip-2)Fll

RV B (NZ9000-8124-sip-3)2H (1) AH X f 938 i 471 35
Be, BFEETEWE4 (NZ9000-8124-sip-1)Fll
NZ90002H (P<0.05), H i J3 28 1) FH X e 2 AR 3 R

B, H41.0%(E 7).
3 iR

JC 7L A5 BR 2 % Al 0 ) R BOR B, Bk
R P R TR B A ) B A 24 3 0 A AR R Al
1 it B K i o AR IR A 23 0 BY A5 5 3 ik A
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1 M1 M2
ku
200
— 150
- 100
-,
s -
I N
60

— 50

5 EHIMIAKEIFSRIESPEAMN
Western blot 43 #1
M,. Western Marker; M,. £ [ Marker; 1. 4ii{6 )5 i g P9 AT 3% 14
Sip#& A

Fig. 5 Western blot analysis of the Sip protein induced
by recombinant L. lactis

M,. Western Marker; M,. protein Marker; 1. purified intracellular

soluble Sip protein

pPNZ8124K4 T 5 241 K ik Sip & 11 19 FLFR FLER 1A
NZ9000-pNZ8124-Sip, FHMIifF H & H 1 £
5, nisini S5 E N 100 ng/mL, i 5} E] M6 h
B H 8 RS Rk B, IFSR R, pNZ8124
Fk BAR T nisAJE 3T 1936 2 B nisR (N R
I I ) FlnisK (BREZE 5 %0 2 ) AU 43 18715 &
GeHAY, nisKIEZAMNEnisinik (55, H S #Rk
JE G nisR, ZEnisRIEEnisAR 81, JHah T
TR R ERIE , IR B F s SR A Y
nisin¥f® B RZPE R, HF 2R AT A1 00075 L)
Y. Shigemori%s: ™/ FpNZ8 1485 ki A4 £ T T
20 Ik i U FF 2 B W FLER HINZ9000, Hofy
fEnisinifs S B 4100 ng/mL, £ S A A3 h,
X EARMEFE AR (AR ZHCELIR W Rk
WARRIBISE T, e T A nisinf & JE 410 ng/mL,
A SR N 2.5~6 h, XATRE S FIREIR . £
IRTR R DL b 2 AR Y 22 A G

AT EE R R, WA FIKXSIpE A EEL
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FET WS MW EWROMLIE R, KR E
2 AR D, X R SipHE A E TN A
B R I KORTR YN i | 75 o O e~ 0 A
EAERED, INEEAEILRE T RE, H
TN 52 G & R 1R 3T S 7 A B K M
M S EOLRETE B WIE, SNG4 2=
PE 5 1 I 00 B B B R AR 25 44 1 AR AR 1 ) L AT
WHEEAERGEE, BAEYEEHR, BRAK
T 5% b S 1) B 2 3R 36 2 4R R ZLIRR AT US P, s M5
2o0 % AR A A SR oSS v (B S 1/
RBCREIL, X5 USP,s Y15 5 KB S U8 44 L Je
G3 UM IR BIE B #8 G2 B DDA OGP AR5
P 1 T2 FL IR TR T 5§ R A R B AR
TR TS M SipE 1, W AT 187.65 mg/mL, 1]
HEH Tk GRE, THEAEME, HARE
Sip#h M 4lifk 5 4 Western blotZ3r 2 W, HE
F1A] 5 T His By B v B b A e S PE 25 5 o i
— Sk, VLB H B E AR .
LIRS O R e B Wk s 5
W, WU ZH (2.24%10"° CFU/mL)FIE He 5 2H
(2.24x10° CFU/mL) 2K Bef B E e = e B %
F: £ (4 1L 375 P K S R TG L BE BR B R e e
1o LR TR G 2R 28 B IO R G e N 25 Y A
FH ML BD ¥ 2 H 0990 e & E 0 2L R W A B
H, gAFEEARERE2EEHNIRER,
i 3 R R R T SR B REIE fg, FER e ER
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Fig. 6 The change of serum antibody level of O. niloticus orally immunized by recombinant L. lactis
* represents it was significantly different compared with PBS control group at the same time point (P<0.05), ** represent extremely significant (P<0.01),
NZ9000-8124-sip-1 respresents the group immuned with high concentration of recombinant bacteria (2.24x10'" CFU/mL), NZ9000-8124-sip-2
respresents the group immuned with midium concentration of recombinant bacteria (2.24x10'° CFU/mL), NZ9000-8124-sip-3 respresents the group

immuned with low concentration of recombinant bacteria (2.24x10° CFU/mL)
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Fig. 7 The RPS of O. niloticus orally immunized with recombinant L. Iactis

Data were shown as mean+SD; the different letters above columns represent significant difference, P<0.05; NZ9000-8124-sip-1 respresents the group
immuned with high concentration of recombinant bacteria (2.24x10'' CFU/mL), NZ9000-8124-sip-2 respresents the group immuned with midium
concentration of recombinant bacteria (2.24x10'° CFU/mL), NZ9000-8124-sip-3 respresents the group immuned with low concentration of recombinant
bacteria (2.24x10° CFU/mL)
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Preparation of live recombinant Lactococcus Iactis vaccine expressing Sip
protein of Streptococcus agalactiae isolated from tilapia
(Oreochromis niloticus) and immunogenicity analysis

CAI Yuzhen ’, LIU Zhigang', LU Maixin ", KE Xiaoli', GAO Fengying', CAO Jianmeng'

(1. Key Laboratory of Tropical and Subtropical Fishery Resource Application and Cultivation, Ministry of Agriculture,
Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China,
2. National Demonstration Center for Experimental Fisheries Science Education,

National Pathogen Collection Center for Aquatic Animals, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Streptococcosis is a serious disease that threatens the development of Oreochromis niloticus industry in
China. In order to make a vaccine of Streptococcus agalactiae with high immune efficiency and simple operation,
we constructed a recombinant shuttle-plasmid pNZ8124-Sip which could express Sip protein of S. agalactiae. The
recombinant plasmid was electro-transferred into Lactococcus lactis NZ9000 after being identified by enzyme
digestion and sequencing analysis. The SDS-PAGE was used to obtain the optimumly induced concentration of
nisin and induction time. The Sip protein was purified by Ni-chelating affinity chromatography and tested by
Western blot. O. niloticus was vaccinated orally by gavage with different concentration of the recombinant L. lactis
NZ9000-pNZ8124-Sip. The ELISA was used to test the change of serum antibody. The relative percent survival
(RPS) was obtained by artificial abdominal injection with S. agalactiae.The SDS-PAGE showed that the molecular
weight of expressed protein was 48 ku, which is equal to the expected protein size. The recombinant protein
mainly existed as soluble protein and inclusion bodies. The concentration of purified protein could reach 7.65
mg/mL. The optimal condition was induction with 100 ng/mL nisin for 6 h. Western blot results showed that the
recombinant Sip protein could be specifically combined with the mouse anti-His tag antibody. Oral immunization
showed that the serum antibody and the resistance to S. agalactiae were significantly improved in the middle
concentration group (2.24x10" CFU/mL) and the low concentration group (2.24x10° CFU/mL). The RPS of the
middle concentration was 41.0%, which was the highest. This study can lay a foundation for research on oral
vaccine of O. niloticus against S. agalactiae and has a broad prospect of application.

Key words: Oreochromis niloticus; Streptococcus agalactiae; Sip protein; live recombinant Lactococcus lactis
vaccine; immunogenicity
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