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dhuy@l uLn.\o 9 JL@‘ )‘ (\N‘YQ) A5 ool hYY R
s e obb Cg B A dakad s 1,085 & T 5 B ok
Y) B Joho lacgial 4 By T Joho slacg ol
ol (Fual bl gl Wgd e Juate (AA NP
@ boggl Joke wied gl orzee (V) LS o
—omlS philas! S bl ey N gl
Sl g a5 18 o cudy Olabad g fate S
ol I Job cuSpe nSsn gin aw (olas
VPL osn T g B cladohe oyl slaJly
Lo oS i M J38le s b (S8 <5 ugng
PYMOL l5éls 5 | ] PDB b salio 5 (YY) sy
28 256 olad Jlsle o 1y oyl oo s
VY diel slaswl) G-H g anl a8 amd o Lis guls
Jobo 025y & ogpg Jlail )3 (oqe i & (VY U
b oen g oMb Mg S5 Bgn )b

(Y JS) ksl oe seate oi p JolS o909

ol 28 0gls PET32-a Sl J3b 53 55 3590 5
(S iy S P9 gy Skl 4 dewdly
5 Histag us (ool oljl eolazal b oplply (a8 o ddla]
)13 a5 2050 (g 2929 St b 156 g,
2 ox8 gl g 5l g e 95 Sl s u5b
L ooy S 03 (5 dals sy s,
2 el S Gl 4 BSA sop S g9 TBS 8l
Odo &y gubdtaansd H dw 1 o rdiges b S 561 slod
bcwy & celw SO @io 4« TBST 8L L asds gy
Roch) Anti-His tag aJgl ook sl b VVeeer &,
I 5 5SS HRP L 595587 (Sgass 456 5 (ol
DAB (sl g 3l (590 (g3l S8 a8l gt )1 aw
A oolasiwl

L;LzaJ9Lu o8S &)m dhzs%gu{.l 51 adllo wl I
OIS olize plo (ggu 5l &S VP g T 9B e


http://dx.doi.org/10.29252/rap.8.15.115
http://rap.sanru.ac.ir/article-1-763-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.29252/rap.8.15.115 ]

VA

Gy (S 5 g ng VPL 0nBign slogial ol g cole ok

IS ol ol 0 o ies SWissModel jly8le 5 b aST S8y 5 wgps S 55 g b VPL gy (gda dw jls e =Y JSs
Sy S 595 (g 4 Cal 048 Sul PYMOL Slj8le 5 g o (595 32 (b 5 S 595 (B9 sl (0315 )13 5]
. b 2 SOy & b gy 9 503 . .
Figure 2. 3D structure of recombinant proteins and the VP1 of FMD virus The structure of the recombinant proteins
was predicted with Swiss Model software. This figure showed the structure superimposition between the recombinant

protein and the VP1 of FMDV by PyMOL software. The natural VP1 of FMDV was shown by blue line and the
recombinant protein was shown by red line.
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Figure 3. codon usage optimization. (A) Before codon adaption index (B) After codon adaption index
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Figure 5. Electrophoresis of PCR products on 1% agarose gel: Lan1-2: recombinant protein gene (1155 bp). Lane 3:
1kb DNA Ladder. Lane4: Negative control
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Figure 6. (A) Electrophoresis of colony PCR of the ligated constructs into Pet32a. Primers used in the ligation of
~ pET32avectors were the T7 Forward and T7 Reverse (terminator) primers (1830bp). (B) Double
digestion of recombinant pET32a(+)-rP vector. Lane 1 and 2: double digested pET 32a(+)-rP vector. Lane

3: undigested pET 32a(+)-rP vector and Lane 4: 1kb DNA ladder.
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Figure 7. Expression of recombinant proteinin E. coli., Lane 1: induced pET32a Lane 2: un-induced pET32a-RP,
Lane 3: 2 hours post-induction sample, Lane 4: 3 hours post-induction sample, Lane 5: 4 hours post-
induction, , lane 6: Protein ladder.
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Figure 8. Dot blotting analysis: 1: IPTG induced pET32a 2: IPTG un-induce pET32a-RP 3-4: IPTG induced

pET32a-RP
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Abstract

Foot-and-mouth disease (FMD) is an extremely infectious and occasionaly fatal vird
disease with a rapid onset and a short course that affects cloven-hoofed animals and results in
considerable financia losses. For this reason, availability of more reliable and efficient vaccines
againgt Foot-and-mouth disease virus (FMDV) isfelt as a necessity. The purpose of this study is
to develop a perfectly safe immunogen in order to supplant the usual inactivated vaccine. A
tandem repeat multiple-epitope recombinant vaccine against foot-and-mouth disease (FMD)
virus (FMDV) type O was developed. In order to develop recombinant epitope vaccines against
foot-and-mouth disease virus (FMDV), multiple-epitope recombinant vaccine (rP) comprising
various combinations of B cell and T cell epitopes from VP1 capsid protein were synthesized. A
1155-bp gene fragment was amplified by PCR using specific primers. The amplicon was
purified and then cloned into expression vector pET-32a For expression of recombinant
protein, pET32arP plasmid was transformed into Escherichia coli BL21 (DE3) cdls.
Recombinant protein was overexpressed with isopropythio-beta-D-gactoside (IPTG).
SDSPAGE and DOT blotting were performed for protein determination and verification.The
multiple-epitope recombinant was validated by colony-PCR and enzymatic digestion. IPTG
with a dosage of 1.0 mmol/L could effectively promote protein expression. SDS-PAGE
anaysis demonstrated that our constructed prokaryotic expression system pET32a-rP efficiently
produces a target recombinant protein with a molecular weight of about 60 kDa. Results showed
that prokaryotic expression system is effective in producing the multiple-epitope recombinant
immunogen for FDM virus and can be used as a potential method for poly epitope constructs.
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