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Abstract
Objective

Foot-and-mouth disease (FMD) is an acute highly contagious viral disease in susceptible cloven-
hoofed animals, which causes extensive economic loss in livestock industry. Recently, diagnostic
methods have been developed to detect antibodies against non-structural proteins of this virus.
Non-structural proteins 3ABC and 3D that provide linear B cells epitopes allow effective
detection of virus-infected animals. In this study, immuno-dominant epitopes of 3ABD proteins
were considered for the synthesis of a new gene sequence and assembling of 3AB and 3D
fragments.

Materials and Methods

Overlap extension-polymerase chain reaction (OE-PCR) was used to synthesize 3ABD antigenic
sequences. Viral RNA was isolate from BHK-infected cells and reverse transcribed. In order to

remove 654 nucleotides of the middle 3C genomic sequence, a pair of internal primers with 29
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overlapping nucleotides and two external primers were designed. The 3AB and 3D fragments
were each amplified in separate PCR reactions and purified from the gel after electrophoresis.
These fragments were used as templates in a one-step OE-PCR for the synthesis of 3ABD
sequence by external primers and Pfu DNA polymerase.

Results

The results showed amplification of 3AB (418 bp) and 3D (557 bp) fragments with overlapping
sequences at the end of 3' and 5', respectively. The OE-PCR experiment resulted in amplification
of multiple fragments, and the 3ABD fragment with the desired length (946 bp) was confirmed
after sequencing. Only by considering 29 homologous nucleotides in the design of overlapping
primers and a high-fidelity, highly accurate DNA polymerase, two epitopic regions of non-
structural proteins of FMD virus (3'-3AB and 5'-3D) were linked together.

Conclusions

The new gene sequence synthesized by a one-step OE-PCR technique has the antigenic sites of
3ABD non-structural proteins of FMD virus, obviates the need for expensive peptide synthesis,
and can be a proper alternative for production of 3ABD recombinant protein for application in
detection of FMD by Enzyme Linked Immunosorbent Assay.
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oo i Jsb
ng 8l 995 dl&b s ) o )
(b i) oS ) (5 (57-3") JIy? Primers b 551
Product length = Sequence
(bp) Tm(C) Length
(bp)
418 63.8 37 GTCAACTATCAATCCGTTCTTTGCTTT  V-gligen 3
. CACTTTCAAA (Internal overlap-1)
946 418 61.8 26 AGCAGAATTCATGGTGAACGAGTACA <) (2
(External forward)
946 557 623 24 TATAAGCTTAGTCTTGCCGGCACG Sy 2
(External reverse)
TGAAAGCAAAGAACGGATTGATAGTT Y- ligmn 3D
557 64.2 32
GACACC (Internal overlap-2)

il oo CullS (2B 9 C8) () Culed

*Product length refers to the products of Internal overlap-1 and External forward primers, Internal

overlap-2 and External reverse primers, and External forward and External reverse primers.
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Extention
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~
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S AB+D
5 3
3 s
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External Reverse Primer
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Wawd o o2 4 ligrod 5 5KT SoSa
Figure 1. A schematic drawing of OE-PCR. 3AB and 3D fragments were assembled to

produce 3ABD fragment using overlapping primers
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Figure 2. Electrophoresis in 1% agarose/TAE. Right to left: 1 Kb DNA ladder, OE-PCR
product, 3D fragment and 3AB fragment
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