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Abstract
ated synthetically. [ Method ] The recombinant expression plasmid pET-32a—-repis was constructed and expressed in prokaryotic cells. The re-

( Shantou Entry-Exit Inspection and Quarantine Bureau, Shantou, Guangdong
[ Objective | The multiepitope tandem peptide of OmpK protein was designed and expressed, and its immunological effect was evalu-

combinant polyepitope tandem peptide TEPISN was purified by using Ni—=NTA purification medium. Kunming mice were immunized with rE-
PIS. The immunogenicity and immunogenicity of rEPIS were studied. Western—blot was used to analyze the immunoreactivity of rEPIS. [ Re-
sult JrEPIS has good immunogenicity, which can stimulate the body to produce a higher level of antibodies, and protect 90% of Kunming mice
against Vibrio parahaemolyticus 10LDy, infection. The results of Western—blot showed that the recombinant rEPIS could specifically bind to the
serum of immunized mice and had good immunoreactivity. [ Conclusion]The recombinant rEPIS prepared in this study has good immune char-

acteristics, which lays a material foundation for the study of polyepitope vaccine of V. parahaemolyticus.
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1 #R5AE

L1 #wb RS im0 bR Ar o AR ATCC17802 E. coli
Rosetta( DE3) fjili Sk A 55 46 56 46 328 J5 AR v o0 52 56 22 4
75 JFA% 2R 4844 pET-32a(+) Il Fl Novagen ; &l 7 1L 5K B
FHE L7 B4 M7 . B 2H OmpK 75 [ #1 His—Taq 25 E H
I 2B e S g & il 5 o

L2 FEZERKF R EN Y (BamH 1, Hind T0) |
ExTaq REERE T, FEHHN A= HEADRE AR (L) AR
N P SE 4] DNA FEIBGRH £ DNA BEE [ 75) £ A
JRL AT & 1 RARAE AR (dbs0) A RRA R AR Fil g
B 2 RN v 2 1 Ry A B B Sy th 28 2 R A B
H]P Al Ni=NTA Zidb A W R ot 4 0 A R A BR 2
Al i B EL \TEMED \B-%iJt £, B 450 [ 95 [ BBI A w5 3
KF 505 i R 38 AR R 58 (B0 A IRA R 588G 5196
F R B AR T AR TR (1) AR A BRA R 58 Mo

1.3 FHik

1.3.1 OmpK #EHZ KA PRI, 5250 5 /i B o
J5i Fl DNAStar Protean %t {4 700 fl 95 1L 14 50 P87 A o 1A B
ATCC17802 ) OmpK & A 6 4~ B 4iffu gk 27 1% 6 4~
FATFHIH GCCS(H &R -H &R - H A - 222 ) H23k i
HeIa AL AT IR IT 9] (4w 45 K repis) , I-AE T 5 5 fn I
BamH IBEYIN 53 PRI PETEE (CGC) FZ I %5 5~ (ATG) ,
75 3'3i i b Hind MEGYIA S, SR HEE (GGG) , HA %1
TIRALE K R AU AL T IR T 5% 2l A R 5 (%
O A BRA B A RO ik 2 ok pET-32a(+) |, JE B B 4L kL
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pET-32a-repis,
1.3.2 pET-32a-repis ({545 Jealifl . 4 84 BTkL pET
—32a—repis 4t & E. coli Rosetta( DE3) H , iz I8 i 7 24k i
7RG U 54 I 4 R 3K IORL pET - 32a—repis 4T PCR 45
Eo. FES Y P1 2 5 —=ATGGATATCCACAAAAACGAT-3';
TUEg 4 P2 i 5" = AGATTCTGGTTTGTGACCAGAACC -3’
PCR JZ R4 Z (50.0 wL) 4335 10xPCR buffer 5.0 pL,dNTP
4.0 pL,P1/P2 % 1 uL,ExTag fi§ 0.2 pL,ddH,0 37.8 pL, i
BT 1.0 wL, PCR 244 95 C FitAS 1 4 min;94 <C
AFPE 1 min, 50 °CiB Kk 30 s,72 C M 30 s, 3k 25 ME3E;
72 °C JE M 10 min, 4§ PCR BAYE ORI % 2 1LY T2
HORM S5 A RS R AT 20

PRECK 2 BA P AY B 2H B pET—-32a—repis/Rosetta( DE3) i
BT 5 mL 5 100 wg/ml Amp Y LB A& 8E 573,37 °C |
200 r/min }53% 12~14 h ji5, B 2 mL F A F] 200 mL LB
Bk (Amp+ClL L) th 7 KR 5595 2 0Dy, 4 0.4~0.5
I IS S5 IPTG ARy 1 mmol/L, §% 16 “C4kZE4ik
iR 16 hy O UCEE AR TTUE, FH PBS EAEDIVE, InA
PMSF (CAEWRE Ny 1 mmol/L) FIE T/, 2 52 VRmil 3 Y itk
PR P 240 (R 300 WA 4 5,455 8 s, 8431 20 min) , i8]
PRFCITIERE o KRS 5 REAS B0 A B DOTE 5 10, B HD
ATV R 43, DUVE AR AR E 43, IR AR AR 20 mLL £y
PBS ik, JUEM EIEA I8 wL 47 SDS-PAGE 5, 7
1FRB R S0 M RRIE A3 ] Ni—His resin 24
JEHTREXS FB - AT R A Alif
1.3.3  OmpK Z A7 EREERK (EPIS iy Syl (i ik, 4 B
INRBENLA A 5 4,5 1 ~4 45100 EPIS 4 FE4H OmpK
H G IR B P IR o i AR S 4L 50 S Ao
PBS X RA, 440 20 H, 3 FhaE A Sl ik 2 pg/g 1A
I, U, JIE T 0 S Ry 110" CFU/ L, fugis
AR IS, R S R A e R IR 1 R G Ak
14 d JE s Aese 1, inas S e i, 28 5 9 IR 58 4l ) 4
M1 R AR, A R — %0, X RE A5 45 6 PBS, 435I T
GaRERTAIRE ST 14 d Fi1 28 d, XiF 45 5206 21 /N BRUsE A 7 IR HEE R
I, >R 142 Elisa A6 il 38 A7k P % 30 d J5 AT
SRRV M9 YT 54 101Dy, o 05 SE50/ N 14 d 1Y

PG, THRE BRI = (1 -G AIAE T3/ M IR A1 3T T
) x100% ,
1.3.4 EHZRNAK EPIS Rz ik, sifbEg k-

PIS ZE ek 47 SDS—-PAGE, Hi 1k 45 3 Jii 4T Western—blot
3. DAEEZH cEPIS 2 A e 4 I e fs 28 d /) BUIRHE
SR S3 B BT I T Ry — B, 4 4l Ak 5 4L cEPIS & (T
Western—blot 43 #7 .

2 #RESW

2.1 OmpK ZEAZRMABERAAIZIT 4 6 RO
2 P75 & DIHKNDY \NEKGYAESSHDY ,PGSDKAG , YDGNKK-
DW .DDDKGNK .GHKPES) | GGGS &5 , #b M TR P
FI(E ).

CGCGGATCCATGGATATCCACAAAAACGATTACGGTGG

Rl ] REEET GG---
TGGTTCTAACGAGAAAGGTTATGCTGAATCTTCTCATG
-GS

ATTACGGTGGTGGTTCTCCAGGCAGCGACAAAGCTGG
GGGS

CGGTGGTGGTTCTTACGATGGCAACAAGAAAGATTGG
GGGS

GGTGGTGGTTCTGATGACGACAAAGGTAACAAGGGT
GGGS G-

GGTGGTTCTGGTCACAAACCAGAATCTAAGCTTGGG
——-GGS HindIl

1 ZRABERAK rEPIS BZH BT 5
Nucleotide sequence of multi-epitope tandem peptide
rEPIS
2.2 pET-32a-repis BIRZFRIER AL A H L ok pET-
32a-repis L. 2 E. coli Rosetta( DE3) J5 3147 PCR X%E , 35
BEBEZ LUK /R 7E 216 bp BT A 1 454 57 P i DNA 4417
(K 2) , RUIEH TR AL . FA WL PTG ¥ 51 57
Jei K FIRE AT T SDS-PAGE Hi Jk % %€ Fge ik T A A
My, ZE5 BN 3 B, 1555 B pET-32a—repis/Rosetta( DE3)
VR 7E 30 kD Ze A i B B QLR A% (UKGE S) AT
TR EPTS 35 12y 1 i, UE h A IRk Qe A 1 Al
(VKiB 6) , LI 451 T 20 vEPIS YRR I8 Rl %
PEE .

Fig. 1

2 000 bp
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11::M. DNA marker; 1. # 2] 35 JFOR: pET-32a-repis 1 PCR 471
P52, 28 Bk pET-32a /) PCR 78854y
Note:M. DNA marker; 1. PCR product of recombinant plasmid pET-
32a-repis ;2. PCR product of empty plasmid pET-32a
B2 JHEF LR pET-32a-repis () PCR X7
Fig.2 PCR identification of recombinant plasmid pET-32a-repis
2.3 OmpK ZRALHFELAL rEPIS BB HERFR Hik
PEIGHE 14 KNS 28 K, A 2H B9 LR BIE R 1l 23 15 160355
o AL R EEZ fEPIS ZE 1 FE 4] OmpK HH MR HH
His—Taq BT, R EHE Elisa J5iE D0 E R TR K
Voo SN 1 TR, TE4LEPIS 8 [ A4 OmpK 2 (11
REAR L HUAR LA™ A 8 R KPR B b 2 1 RE A
B A AR BT (B HHT A P AR T i 2 +EPIS
HAFIHEL OmpK H FHHTARF, /I 2 21 G M i h A ik
PILE AL EPTS FH H 2 OmpK &HH N .
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T8 : M. # 5T marker; 1. pET-32a Ri% ;2. pET-32a 53 L35
3. pET-32a iH-FULVE ;4. pET-32a—repis KiFHF;5. pET-32a
—repis 15 _F1 ;6. pET-32a-repis 5 FY03E; 7. 4L ELH
rEPIS ZE 14
Note: M. Protein marker; 1. Non-induced by pET-32a;2. Supernatants
induced by pET-32a;3. Sediment induced by pET-32a;4. Non-
induced by pET-32a-repis;5. Supernatants induced by pET-32a-
repis ;6. Sediment induced by pET-32a-repis ;7. Purified recombi-
nant rEPIS protein
3 EAEPIS ERRHEREANSSRERANL
Fig.3 Induced expression and purification of recombinant rE-

PIS protein and label protein

F SR/ AR URE IS 5 30 K, 7051 ] 101D, I If.
PEIR R ATCC 178024k HEAT IR S 40, 45 R & BUAR 28 8 4

I PBS XL 20 H/N AL T, B4 fEPIS 41/ A7
18 H AHXHRI Ry 90% ; H 41 OmpK Z/NAFE 17 H L AH
XFORAF 3Ry 85% 5 ik T AL/ BT 18 L, AR O 4r 30y
90% (£ 2) o FETZ/INEUE TR , FIAG IS mT ULITF R frb oK HL 23
R W TE A G, PP DT TR R PR B, T IX A 2k
Iy B AT , LA A S E S RV IR IR
2.4 EEHZRAMA rEPIS BB R MY  Western—blot 45
SRR, AL rEPIS 3 A RES BT 20 fEPIS HUiR L AR
SPELE A RN, 7E 30 kD Ab B 1 A5 S G e I N £
(K 4) Rz R LA RIS SO
3 itig

A GEPE P A5 Yol B 175 28 R RGBT 9 1
PERCR B AHRRE AN FEI0, A7 A e SRR B XU o KT 932
SR A B —E MEERIEN. Ak, 5 4
THYFE G R LT 2R UL G i Y
BB FREWT, QLD TR A BE 1 2 RALBE R TR
PETE LA SRR R P2 /T 55 . 2RO th 2R s
R, — P B B, SAE G AR L LR
GARTCT FaE AR RIEVK A KR A
W, 4> [EI AT S 30 GORMIFBALA I RIK ™58 B AH SCF 9, ¥ I
P AN A AR 27 A () BIRFTNIE, R
4 AN P EARAS I GOR B 2 kS, v T i i B 98
SHETTE

®1 EBB/NREERFMEFHEKTE ELISA iR

Table 1 ELISA detection results of serum antibody levels in Kunming mice after immunization

H2H rEPIS 2 S B 4H I 37 Serum of recombinant

H2H OmpK 25 A4 L7 Serum of recombinant

E}i{fﬁ . rEPIS protein immunization group OmpK protein immunization group

pe antigen 14d 28d 14d 28d
H2H rEPIS 4 Recombinant rEPIS protein 1:204 800 1:1 638 400 — —
T4 OmpK % [ Recombinant OmpK protein — — 1:409 600 1:6 553 600
His—Taq #E11 His-Taq protein 1:12 800 1:25 600 1:25 600 1:51 200

R2 ZIRWIREERFRPIERBER

Table 2 Experimental mouse immunoprotective test results

24 5 SR AL iﬁﬁ%gﬂ%ﬁﬂﬁl"ﬁ%tﬁ T.he number of VA=Y ﬁ{ﬁ%; *HXM%*F%;
oo Total number deaths in each group at each time point after the attack Douthe Survival rate Relative protection
P of immune 1d 2d 3d 7d 14 d % rate//%
rEPIS 20 0 1 0 90 90
OmpK 20 2 1 0 0 0 85 85
K15 Inactivated bacteria 20 1 0 0 0 90 90

HRZEHE H Tag protein 20 15 3 2 0 0 20 0
PBS 20 17 3 0 0 0 20 0 0

OmpK JZ—FEEAE AR IE R B, LA OmpK g Bt Ji 1
PRI I BT PR 1 P R LA B IR S e Pt ™ L
FEVEIURITA AT PRI EDTIE OmpK Sy AR A FE 45 21 i1
OmpK FH ) 6 1> B ALk MR A & ZE MRk i 4%, it
ZFRA AR LEBEATFRAL BTN, AR 2 HE R A
H R G AT RE S A I S AR AL, SAW R R R AL
SR G VA PRI 5 S A S8 A6 ) 5 A5 3 1] 5l
G o VA RIS IR IS R, B B 25 T
B ESE 2 R T E AR AR A [ F KRR

%, 2007 4F, Wang %5 HE A8 A% Y VEBERTRG 73110 5 A HUE %
R GGGS R HEAT IR IR G B I H 4158 H «SEPIS /]
VLA AR K I SR B LA, O B R A S e it
gk, 2013 4R, Tian %6 i T Sk GGSSGG H HHILHR 75 £
B 1A B AR A BEA T Ep IR ARIF A 2R
GST-BT22, RS S PR AY LTS DU AR SR 25 5, HAT R GR
MIZERNTT o BT A I L 32k B F 2 GGGS, 22 Jit%
FIRGRNWEAE A EPIS S/ U 28 d, ELISA K4t
AR ik 121 638 400, 3 HL AT 47 90% i) E B/ Bkt
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TE M. 8 [ ThaE >3 1. 4k EPIS #1H
Note : M. Protein marker; 1. Purified rEPIS protein
4 rEPIS ZH ) Western—blot £
Fig.4 Western-blot result of rEPIS protein
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