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Abstract

The use of plant viruses as carriers of anti-cancer drugs in medicine is increasing day after day. One of the most
important potato viruses is Potato X Potexvirus (PVX) which is globally expanded and is one of the first plant
viruses used as a carrier of anticancer drugs. In this research, in order to produce PVX particles, its Coat protein
(CP) gene was expressed. First, the RT-PCR reaction was performed for CP amplification using specific primers
containing the endonuclease digestion sites. Electrophoresis of the PCR product on agarose gel confirmed the
amplified fragment with a length of 714 bp. Then the CP gene and pGBKT7 plasmid were digested by BamHI and
EcoRI enzymes and after purification, ligation was done between them. Recombinant plasmid pGBKT7-CP?V* was
transferred to E. coli bacteria by electroporation. After selecting the bacteria containing the recombinant plasmid by
PCR and extracting the plasmids from them, sequencing confirmed the correctness of the cloned gene sequence.
Then, the CP gene was cloned into pET-21a expression plasmid by digestion and ligation method. The recombinant
plasmid was transferred to BL21 strain of E. coli and cultured. By adding IPTG in the bacterial culture medium, CP
protein was expressed from the plasmid and bacterial proteins were extracted. Protein electrophoresis showed the
expression of CP. After purification, this protein can be used as a carrier of anti-cancer drugs.

Keywords: Cloning, Coat protein, drug carrier, PV X, protein expression
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Table 1. The primers used for amplification of the coat
protein (CP) gene of PV X virus
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Figure 1. a. Electrophoresis of PCR amplified fragments related to the region of the coat protein (CP) gene of PVX virus with its specific
primers. b. Electrophoresis of purified CP gene after enzymatic digestion using BamHI and EcoRI enzymes on low melting point agarose gel.
c) Electrophoresis of pGBKT7 plasmid after enzymatic digestion using BamHI and EcoRI enzymes on low melting point agarose gel using

specific primers CP. M: marker, N: negative control, P: positive control.
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(FI461343).

MN123456 7P

c < il

5o 2SI (& o ys) 38T J5 5, ECORI s BamHI L;Lawj LPET ;555 55 s pPGBKT7-CP .S ;55 dadly an J gz 5505 S0 (AN -V s
LL oS TN/ dol fo ST IS 55 x50 505852 g (g oS 55 ey (551 8L S S (555 5 COP 05 ola| (gl S5LT L PCR Jyeams

SOl Mucze J 28 P ol e o W bt PET-218 dadl N Salr ol salie L5 CP Sl 3 Yo KD o311 4, CP (55 2 0 by o

VPV liwo g s ly 1Y oylous [ n203190 0590 [ g § (Soos g S (owdigen -


http://dx.doi.org/10.61186/gebsj.12.2.251
http://gebsj.ir/article-1-502-en.html

[ Downloaded from gebs.ir on 2025-08-03 ]

[ DOI: 10.61186/gebsj.12.2.251 |

Q\)&Nﬁ)\.{bﬁ)ﬁ

IR Sy 9 05 Ok g S5l Kleen

Figure 3. a. Electrophoresis of the digestion product of recombinant plasmid pGBKT7-CP and pET vector with BamHI and EcoRI enzymes
on 1% agarose gel. b. Electrophoresis of PCR product with CP gene specific primers on bacterial colonies containing recombinant plasmid.
C. The image of protein electrophoresis on 12.5% acrylamide gel, where the CP protein band with a KD of 25 can be seen in the CP well.

The N well is the induced empty pET-21a plasmid. M : Marker.
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