Available online www.ijpras.com

International Journal of Phar maceutical Research & Allied Sciences, 2016, 5(3):343-349

ISSN : 2277-3657

Research Article CODEN(USA) : 1JPRPM

Generation of mini-Tn7 transposone by cloning of CPV-VP2 into eukaryotic
expression cassette, in E. coli

Mohammad Sadegh Hashemzadeh', Seyed Jafar Mousavy 2, Ruhollah Dorostkar>,
Fatemeh Fotouhi*and Firouz Ebrahimi®

'Ph.D Candidate in Nanobiotechnology, Department of Biology, Faculty of Basic Sciences, |mam Hossein

University, Tehran, Iran

“Assistant Professor of Biochemistry (Ph.D), Department of Biology, Faculty of Basic Sciences, Imam Hossein
University, Tehran, Iran

3Assistant Professor of Virology (Ph.D), Applied Virology Research Center, Bagiyatallah University of Medical
Sciences, Tehran, Iran

“Associate Professor of Virology (Ph.D), Department of Influenza and other Respiratory viruses, Pasteur Institute of
Iran, Tehran, Iran
®Assistant Professor of Clinical Biochemistry (Ph.D), Department of Biology, Faculty of Basic Sciences, Imam
Hossein University, Tehran, Iran

*Corresponding E-mail: jmosavi @ihu.ac.ir

ABSTRACT

The VP2 protein of canine parvovirus (CPV)is the main part of capsid and attachment ligands for entry intospecific
and cancerous cells through transferrin receptors (TfRs). Expression of VP2 alone results in assembly of a typically-
sized virus like particle (VLP) in insect cells for therapeutic purposes. Towards this goal, the first step is to
construct an expression cassette in pFastBacl donor vector for transposition of VP2 into bacmid shuttle vector
using Bac-to-Bac baculoviral system. So, in this research, we generated new recombinant pVP2FastBacl
enablingsite-specific transposition of VP2 into bacmid. The full-length of CPV-VP2 gene (1755 bp) was isolated by
PCR amplification using specific primers and cloned firstly into RBC T/A cloning vector and then subcloned into the
corresponding restriction sites of pFastBacl donor plasmid vector. Then the accuracy of cloning process in these
vectors was evaluated by PCR and enzymatic digestion analysis. Successful cloning of CPV-VP2 gene into
eukaryotic expression cassette of pFastBacl donor vector was confirmed by PCR and enzymatic digestion. In other
words, mini-Tn7 transposone was generated successfully. In this study, the mini-Tn7 transposone containing CPV-
VP2 gene was constructed. It is required for transposition of the interest gene into bacmid DNA in order to express
itininsect cell.
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INTRODUCTION

Canine parvovirus (CPV) is a member of tharvovirus genus in the family oParvoviridae. This family are
spherical, nonenveloped, T=1 icosahedral virusasitifect a wide range of natural hosts. CPV fgpeared in the
late 1970s and is a natural pathogen of dogs [[L &8 encapsidates a single-stranded DNA genome of
approximately 5 kb. CPV patrticles have a diamefe25onm and are composed of three proteins, VP2, \éRd
VP3 [4]. VP2 is the major component of the virapsia and contains 584 amino acid residues. Aboti 80the
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protein in the capsid is VP2, and 10% is VP1, whichtains the entire VP2 sequence and 154 addities@ues at
its N terminus. In full (DNA-containing) capsidsprae VP2 proteins can be converted to VP3 by prytieol
cleavage of approximately 12 to 15 amino acids fitv& N terminus. A wild-type capsid contains 60 wsits

primarily of the VP2, along with a few VP1 and VB@bunits [5-16]. The VP2 protein of CPVis the mpart of

attachment ligands for entry intospecific and camae cells through transferrin receptors (TfRs17118]. Yuan et
al. (2001) claimed that VP2 can assemble into calilge structures and the expression of VP2 alaare result in
assembly of a typically-sized virus like particld Q) for therapeutic purposes [5-16].

As to date, the virus-like particles has been esged in different hosts. One of the best systemssidered in
production of VLPs, is the use of baculovirusemsect cell expression system [19,20]. There arsmwa methods
for construction of recombinant baculoviral vectd@ne method is the use of Bac-to-Bac baculovisygeassion
vector system (BEVS) with an efficient site-spaxcifiansposition mechanism to generate recombiraeulbvirus.
This system has two major components. The pFastBaor plasmid vector into which the gene(s) of riese will

be cloned and has an expression cassett. The secomgbnent is the baculovirus shuttle vector (bagnmito

which the expression cassett will be transposedegambinant pFastBac, constructed [21]. In thegmestudy, we
tried to generate the first component of BEVS gystéirough the construction of mini-Tn7 transposbyeloning

of CPV-VP2 into pFastBacl donor plasmid vector.

MATERIALSAND METHODS

Bacterial Strains, Plasmids

The E. coli strain DH& (Invitrogen, USA) was used for transformation amplifying recombinant vectors (such
as RBC T/A cloning vector and pFastBacl donor pidsractor). The VP2 gene was isolated from the mdmoant
construct of pET-21a. For cloning of VP2 gene, ides to change the restriction sites of flankingioes of the
gene of interest, “T/A cloning vector” (RBC Biosni, Taiwan) was used as the general vector anslifmioning
of the gene of interest, pFastBacl was used asahsfer vector (Invitrogen, USA).

After the blue/white screening of colonies, theomabinant plasmids were extracted from 150@f bacterial cell
cultures using a Roche commercial kit (Germanypetiog to the manufacturer's instructions.

Design and synthesis of specific primers

The VP2 region sequence of CPV genome was adaptedgenbank after alignment of the nucleotide seqesg of
available CPV strains (obtained from NCBI database) specific primers targeting this region wersigieed using
the Allele ID software, version 7.0 (Premier Bidsdhternational, Palo Alto, CA, USA).The forward
oligonucleotide primer for VP2 gene sequence WaSTSAGTGATGGAGCAGTTCAAC-3 as well as the reverse
oligonucleotide primer for this region wasBIAATATAATTTTCTAGGTGCTAGT-3'. None of the primer
sequences showed genomic cross-reactivity withrotireses, human genome and other probable intedger
genomes in a BLAST search analysis and only daetezt&755 bp fragment of CPV-VP region ORF (resntis
presented). The primers were synthesized by BioGeerpany (Korea).

I solation and amplification of CPV-VP2 gene

In this study, the full-length of CPV-VP2 gene (573p) was isolated by PCR amplification using sfiegrimers
and cloned firstly into RBC T/A cloning vector. Tavds this goal, il of extracted recombinant plasmid (pET-21a)
was added to a 5 total volume of PCR mixture containing 10 pmolezfch forward and reverse primersu(&f
each primer with the concentration of 10 uM or hopul), 5 mM MgS0O4, 0.5 mMMdNTPs, 2.5 unit of giNA
polymerase (Fermentas, Vilnius, Lithuania) and 6f 10X PCR buffer.

Amplification reactions were performed in a theriyaer (Biorad, USA) under the following profile:réin at 94°C
followed by 40 cycles at 94°C for 45 sec, 67°C6@06rsec and 72°C for 160 sec, with a final extensiep at 72°C
for 10 min. PCR products were analyzed by electoogsdis using 1% (w/v) agarose gel, stained witle sééw
(Kiagene, IRI).

Cloning of VP2 geneinto RBC T/A cloning vector

The PCR product was extracted from the low meltiggrose gel by using a DNA extraction kit (Vivasfisrea)
and after one-step adenylation according to gerprbcols, subsequently cloned into RBC T/A clgnirector
(RBC Bioscience, Taiwan). After the blue/ white emming of colonies, despite of ampicillin resiseanmarker
existence, the accuracy of cloning process intbigtor was evaluated by PCR and enzymatic digestatysis
(EcoRI/Xbal).
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Determination of the gene orientation

In order to select proper restriction sites fordabing of the gene of interest, it was importamtdetermine the
gene orientation after the cloning process. Far phirpose, we used PCR technique by the universal ferward
(Invitrogen, USA, Catalog no. N540-02) and specifiovard and reverse primers. It is notable that tiniversal
PUC/M13 flanking sites are located in RBC vectoB(RBioscience, Taiwan). After the determinationgahe
orientation, we cho®amHI/EcoRlI restriction sites for subcloning of VP2 geneoiqiFastBacl donor plasmid
vector.

Subcloning of VP2 geneinto pFastBacl donor plasmid vector

The VP2 fragment, digested usiBgmHI/EcoRI restriction sites, was purified by low meltingaaose gel using a
DNA extraction kit (Vivantis-Korea). The purifiedrgduct was ligated intopFastBacl donor plasmid orect
(Invitrogen-USA) that was digested using the sagwriction sites. After transforming. coli competent cells by
ligated products and blue/ white screening of celendespite of gentamicin resistance marker engstethe
presence of gene of interest in expression cosskfiEastBacl donor vector was evaluated by PCReamgmatic
digestion. Triple digestion usingcoRV andHindlll enzymes and also double digestion usBayHI and EcoRlI
were accomplished and the fragments produced wealyzed according toNEBcutter software pattern. Tihal
confirmation was performed via sequencing (datashotvn).

RESULTS
I solation and amplification of CPV-VP2 geneby pfu DNA polymerase

Gel-based analysis of amplified VP2 fragment udimg corresponding specific primers confirmed thpeexed
1755 bp amplicon using 1% (w/v) agarose geleletivopsis (Fig. 1).

Fig. 1: Gel-based analysis of amplified VP2 fragment (1755 bp) using the corresponding specific primers, Lane 1: 1 Kb DNA size marker
(YektaTajhizAzma, Iran) Lane2-5: Demonstrating expected 1775 bp bond astheresult of CPV-VP2 amplification by pfu DNA
polymerase

Confirmation of cloning of VP2 geneinto RBC T/A cloning vector

The fragment produced, was cloned into RBC T/A iclgrvector after extraction from low melting agsragel and
the accuracy of cloning process in this vector e@sfirmed using PCR (Fig. 2a) and enzymatic digastinalysis
(Fig. 2b).
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Fig. 2: a) Confirmation of cloning of VP2 geneinto RBC T/A cloning vector by PCR. Lane 1: 1 Kb DNA size marker (YektaTajhizAzma,
Iran). Lane 2: VP2 gene expected fragment (1775 bp ). b) Enzymatic digestion analysis of VVP2-containing recombinant vector
(EcoRI/Xbal). Lane 1: revealed expected 1775 bp VP2 fragment and 2728 bp linearized vector. Lane 2: 1 Kb DNA size marker

(YektaTajhizAzma, Iran)

Determination of VP2 orientation

VP2 orientation in the cloning vector determined &Yy CR panel using the universal M13 forward aretiio
forward primers, and the universal M13 forward apécific reverse primers, respectively. The fil€RPusing the
universal M13 forward and specific forward primevas positive (Fig. 3) and due to the orientatiotaoted, we
chos@®amHI/EcoRl restriction sites for subcloning of VP2 geneipfastBacl donor plasmid vector.

Fig. 3: A panel of PCR for determination of VP2 orientation in recombinant RBC vector. Lane 1: Postive PCR resulted, using the
universal M13 and specific forward primers. Lane2: 1 Kb DNA size marker (YektaTajhizAzma, Iran). Lane 3: Negative PCR resulted,
using the universal M13 forward and specific reverse primers

Confirmation of VP2 genesubcloning into pFastBacl donor plasmid vector

The VP2 fragment, digested usinBamHI/EcoRI restriction sites(Fig. 4a), was purified and cobed
intopFastBacl donor plasmid vector, as describedigusly in the methods section. Then, presendbefiene of
interest in expression cossette of pFastBacl deactor was confirmed by enzymatic digestion (Figudb & 4c)

and PCR (Fig. 4c). Triple digestion usiBgoRV andHindlll enzymes and also double digestion usBagnH| and
EcoRl were accomplished and the fragments producec vaealyzed and confirmed according to NEBcutter
software pattern. Finally, the accuracy of the Vg&he ORF in recombinant pFastBacl was confirmed by
sequencing process and the analysis of sequenestudts was accomplished by Chromas software, verkidé5
(data not shown).
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Fig. 4: a) Enzymatic digestion of recombinant RBC vector with determined VP2 orientation by BamHI/EcoRI restriction enzymes. Lane
1: 1 Kb DNA sizemarker (YektaTajhizAzma, Iran).Lane 2: revealed expected 1775 bp VP2 fragment and ~ 2700 bp linearized vector. b)
Enzymatic triple digestion of recombinant pFastBacl vector (EcoRV/Hindl11). Lane 1: GeneRuler 1 Kb DNA ladder (Fermentas,
Vilnius, Lithuania). Lane 2: Expected ~ 600 bp, ~ 2500 bp and ~ 3500 bp fragments. c) PCR and Enzymatic double digestion of
recombinant pFastBacl vector (BamHI/EcoRlI). Lane 1: VP2 gene expected fragment (1775 bp) obtained from confirmatory PCR on
recombinant pFastBacl vector. Lane 2: GeneRuler 1 Kb DNA ladder (Fermentas, Vilnius, Lithuania). Lane 3: revealed expected 1775 bp
VP2 fragment and ~ 5000 bp linearized vector

DISCUSSION

The Bac-to-Bac Baculovirus Expression System fatds rapid and efficient generation of recombinant
baculoviruses. Based on a method developed by lokbal., 1993, the Bac-to-Bac Baculovirus Exprassi
System takes advantage of the site-specific tresitimo properties of the Tn7 transposon to simpéifd enhance
the process of generating recombinant bacmid DN#e flrst major component of the system is a pFastiator
into which the gene(s) of interest will be clon&kpending on the pFastBac vector selected, expressi the
gene(s) of interest is controlled by the Autogragattifornica multiple nuclear polyhedrosis virus (ANPV)
polyhedrin (PH) or p10 promoter for high-level eapsion in insect cells. This expression casseftariked by the
left and right arms of Tn7, and also contains ataf@itin resistance gene and an SV40 polyadenylaigmal to
form a mini Tn7 [21-23]. The second major componanthe System is the DH10B&C coli strain that is used as
the host for pFastBac vector. DH10Bac cells corgalraculovirus shuttle vector (bacmid) with a nattiFfn7 target
site and a helper plasmid. After the generatiomesbmbinant pFastBac construct, once the pFastBaession
plasmid is transformed into DH10Bac cells, trangfms occurs between the mini-Tn7 element on thagtBac
vector and the mini-attTn7 target site on the bactigenerate a recombinant bacmid. This trandgposieaction
occurs in the presence of transposition proteippléed by the helper plasmid. Once the transpasiteaction is
performed, we can isolate the high molecular weighbmbinant bacmid DNA and transfect the bacmidADiNo
insect cells to generate a recombinant baculovirascan be used for preliminary expression expamis After the
baculoviral stock is amplified and titered, thigititer stock can be used to infect insect cedis large-scale
expression of the recombinant protein of inter2${24-30].

A number of pFastBac vectors are available for with the Bac-to-Bac baculovirus expression systdm:
pFastBacl that has strong AcMNPVpolyhedrin (PH)pter for high level protein expression and largdtiple
cloning site for simplified cloning. 2), pFastBach#ith strong PH promoter for high-level protein eagsion and
N-terminal 6xHis tag for purification of recombirtafasion proteins using metal-chelating resin afitEy protease
cleavage site for removal of the 6xHis tag follogviprotein purification. Vector supplied in thre@ding frames for
simplified Cloning. 3), pFastBac Dual with two stgpbaculovirus promoters (PH and p10) to allow $iameous
expression of two proteins and two large multiglening sites for simplified cloning. The pFastBaectors and
their corresponding expression control plasmide atmtain the ampicillin resistance gene to allowdelection in
E. coli using ampicillin [24-30].

CONCLUSION

In this study our aim was to construct a mini-Tr@hsposone containing CPV-VP2 gene and it was safidby
accomplished. This construct is required for tras#pn of the gene of interest into bacmid DNAdrder to
express it in insect cell.
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