[ Downloaded from gebgj.ir on 2025-11-04 ]

[ DOI: 10.61186/gebsj.12.2.251 |

4G L 0 PVX w99 gy (9 OF Ol 9 Silw dluor
Ol g Ao G191 ol wgi sgbaia

Cloning and expression of PV X coat protein in
bacterium in order to produce carrier of anticancer
drugs

Y:\j”;;\)*‘ow)}gé}@t‘&ﬁ)ﬁw

Leila Pourhang?, Maghsoud Pazhouhandeh™, Akbar Shirzad?

Q‘ﬁ\ ‘},’.J.J aJL?LlLv)AI v.«.’w Jz_@,.:t DK.\:-]': 46)'_}}\.:,5 oA iils 4$<...:4J..AL:§ a); -y ‘6_}}!)&);4 b}; =\
1. Biotechnology Department, 2. Department of plant protection, Faculty of Agriculture,
Azarbaijan Shahid Madani University, Tabriz, Iran

*Corresponding Author, Email : s 50 c (1K J g odiun 55 3
pazhouhandeh@gmail.com
OF XN YNy G b = VP /810 1280 5 o ,1)
Received: 2023/09/6 | Accepted: 2024/01/11 | Published: 2024/03/10

(93 sole dlio
4l J‘..dijb 4.1>u
() (] § B (wkige
s> ISSN 2588-5073
55751 1SSN 2588-5081
V€7 Ol 9 3wl ¥ oylol VY 0590

oo %

Yo1-Y1) axio

d

10.61186/gebsj.12.2.251

Research Article
Genetic Engineering and Biosafety
Journal 2024
Volume 12, Number 2, Pages: 251-261

http://gebsj.ir/

https://ecc.isc.ac/showJournal/23064

ouuS>

395 4 59y Sy 00 Ol wo SIS Skl Ulgs 4 (AT Slgwy g Sl ookl SIS glaesly

-059 Cuntd! 3 colais! (Sl ool T 3 ooliil b B w9y g9 (useid .l il S>3
R 00 Ol (R 2518 (G i o g b p 53 Logas (AL Sbsilr J A5 Sl S
Slewg 29 o9l 932 9 Sle= o 5w b Potato X Potexvirus (PVX) we) caw W w929
Jgtie 4 Gl 50 Al Gl do Sy, el Olgis 4 sl 3)g0 (AL
doil .wd F odgi cus g8 Oyear Of Coat protein (CP) o3 PVX  slve Ky wig
Pl CP iS5 (8l y by col Sol> solais! sl F 3T 3 calatl b RT-PCR _iisMg
Al Y14 P Job 4 oud wiG axad 35T J5 695 » PCR Jgame 1399 50l .o 5
o 9 N 0318 b 9 ECORI 9 BamHI slaw 3T tawsi PGBKT7 awewdly 9 CP 03 .0 57
b PGBKT7 -CPPYX (us g dmowdly b5 Oige T (o Oamilld (Silu s 31
S STl a5 51 w3 S O 93 9 Jao E. COli (6557 4 Ugalr539 501
O3 1§ 099 Cuwsd (b JNe BT 3 dnowdly gl Pl 9 PCR eos” 4 ot 599 nowsdly
Ogmld 9 v 99y 4 PET-21a Sly awewsdly 50 CP O3 4018l 58 .8 5 ol 15 ool Ools”
b .o cuds g Jaue E. coli (5556 BL21 dgw 4 o 5§85 dmowidly ol (S5l diluod
U9 9 Pl wwewdly (595 3T CP (g p g (5 87k uls” taomo 50 IPTG 08 57 Lo
S o ol 818 Ol 1) CP ool Ol (o9 35999 501 .0l gl Sl (5 5L Sl

AL A1 3 gl Ol g Ao SB9H1 kl> Olgis 4 Wilgim Sl Al

PVX
«Coat protein

(eSOl
(i dluan

})‘) Jm\:—

Pourhang L, Pazhouhandeh M, Shirzad A.
Cloning and expression of PV X coat protein in
bacterium in order to produce carrier of
anticancer drugs. Genetic Engineering and
Biosafety Journal 2023; 12 (2) :251-261. Doi:

10.61186/gebsj.12.2.251
URL: http://gebsj.ir/article-1-502-fa.html



http://dx.doi.org/10.61186/gebsj.12.2.251
http://gebsj.ir/
https://ecc.isc.ac/showJournal/23064
http://dx.doi.org/10.61186/gebsj.12.2.251
http://dx.doi.org/10.61186/gebsj.12.2.251
http://gebsj.ir/article-1-502-fa.html
http://dx.doi.org/10.61186/gebsj.12.2.251
https://gebsj.ir/article-1-502-en.html

[ Downloaded from gebg.ir on 2025-11-04 ]

[ DOI: 10.61186/gebsj.12.2.251 |

SLles 5 Sass P IR Sy 55 05 0l g 5l Ll

Genetic Engineering and Biosafety Journal
Volume 12, Number 2, 2024
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.
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protein (CP) gene of PV X virus

Primer Sequence

CP PVX F (BamHI) aaGGATCCatgtcagcaccagctagcaca
CP PVXR (EcoRl) aaGAATTCttatggtggtgggagagtgac

TAE 5L 5l eslizad L 5 7Y 5,87 J5 sy PCR Jyame

- <l

5o SI (G0l olaztt b ST LPVX s 2 s (CP) iy 0855 05 4l by s PCR a1y b oeds 65 olakad 55585 xS0 (Call Y s
A PGBKT7 ety 55585801 (¢ by o3 ki L 3,81 J5 4, ECORI s BamH L;Lawﬂ;! o3l b o 5l e 1wy o g3l alls CP 0

oie IS P i J 2SN S5 M UCP olans] sl ST L ol osb <t L 5,871 J5 s, ECORI 5 BamHI sla s 551 51 ,;w_ﬂnpwﬁr@j\

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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a. Electrophoresis of PCR product with CP gene specific primers on bacterial colonies containing recombinant plasmid. b.

Electrophoresis of the digestion product of recombinant plasmid pGBKT7-CP with BamHI and EcoRI enzymes on 1% agarose gel. M
marker, N: negative control. C. alignment of pGBKT7-CPPVX recombinant plasmid number 1 with CPPVX sequence published in NCBI
(FI461343).
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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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