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DEVELOPMENT OF THE RECOMBINANT
POSITIVE CONTROLS OF BOVINE VIRAL
DIARRHEA VIRUS 1 AND 2 FOR PCR ASSAY

Aim. The method of amplifying and cloning the E™ gene of Bovine Viral
Diarrhea Virus was developed to oblain the positive conirols for polymerase
chain reaction.

Methods. The sirains wsed in this sludy were BVDV-16 (Ossloss) and
BVDV-2 (Kosice). Viral RNA was exiracted by the silica-based extraction
method. Using the specific primers, a part of E™ gene was amplificated.
The PCR product was inserted into the cloning vector pTZ57R/T. Further-
maore, E. coli DHI0B bacleria were transformed o amplify the recombinant
plasmid. Recombinan! clones were identified by antibiotic selection an agar
plate and confirmed by PCR. Moreover, insert of E™ gene was verified by
restriction enzyme digestion assay using EcoRl and Hindll].

Results. It was shown that we had constructed the recombinant plasmids
with insertion E™ gene fragment (826 base pair) of BVDV-T and BVDV-2,
Conclusion. The oblaibed recombinani plasmids can be used as a posilive
cantrol far PCR,

Key words Bovine Viral Diarrhea Virus, PCR, cloning, pTZ57R/T,
restriction enzyme digestion analysis.

Bovine Viral Diarrhea Virus (BYDV) is a member of the genus Pestivirus
within the family Flaviviridae |8]. BVDV comprises two species, type |
(BVDV-1) and type 2 (BVDV-2) [12]. Other representives of this genus
are classical swine fever virus and border disease virus ol sheep. All Tour
Pestivirus species are closely genetically and antigenically related. Whereas
cattle are naturally infected with BVDV-1 and BVDV-2, sheep can be infected
by both bovine viruses in addition to BDV, and swine can be infected with
all four Pestivirus species. [2].

The pestiviral genome consists of a single-stranded positive-sense RNA
of about 12.3 kb that contains one open reading frame (ORF) coding for a
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polyprotein ol about 4000 amino acids [3]. The ORF is at both ends llanked
by untranslated regions (UTR) [10]. The nucleocapsid protein C and the
glycoproteins E™, El, and E2 are structural components of the virion [9].
Both E™ and E2 regions are found on virions [14], induce neutralizing
antibodies [7], and elicit protective immunity in their natural host [13]. The
considerable amount of £™ is also secreted from the inifected culture cells.

BVDYVY has a significant economic impact on the cattle industry due to
abortions, production ol weak calves, congenital delormities, respiratory
infections, thrombocytopenia, persistent infections, and mucosal disease
|2]. The strains of BVDV-1 usually cause only mild diarrhea in cattle that
were immunized, whereas some strains of BVDV-2 are highly virulent and
cause severe thrombocytopenia and hemorrhage or mucosal infllamation
illness [6].

Due to the increase of using cellular biotechnology, the risk of viral
contamination of their products rises [1]. For today the control methods for
sterility, in particular, eliminate viral contamination of animal origin raw
materials and ready preparations are important.

In the study of animal origin raw material for the screening of
pestiviruses contamination prelerable to use the methods in which there
are not used the culture of the viruses as a positive control. The aim of this
work was to construct a recombinant plasmid vector including insertion of
region £™ gene of BVDV type | and 2 for further work on the production of
recombinant positive control used in the polymerase chain reaction (PCR)
diagnostic of BVDV.

Materials and methods

The samples of dried blood on filter papers contained BVDV-1b (strain
Ossloss) and BVDV-2 (strain Kosice) was kindly provided by Proi. Stelan
Vilcek (The University of veterinary medicine and pharmacy in Kosice,
Slovak republic).

Extraction of RNA from dried blood on filter papers was performed using
silica-based extraction method [4]. The second strand ¢DNA synthesis and
amplification was applied using «GenePak RT-PCR Core» and «GenePak
PCR Core» (Ltd. Lab. Isogene, Russian Federation) accordingly.

The primer sets Pl: 5-AACAAACATGGTTGGTGCAACTGGT-3" (for-
ward primer) and P2: 5'-CTTACACAGACATATTTGCCTAGGTTCCA-3’
(reverse primer) designed by D. Sullivan and R. Akkina et al. [11] were used
for PCR amplification of E™ gene. The PCR-amplification was performed
with temperature program consisting of initial denaturation (94 °C, 2 min)
and 35 cycles of denaturation (94 °C, 1 min), primer annealing (55 °C,
1 min) and primer extension (V2 °C, 1 min) in an automatic thermalcycler
Biometra T3000. A final step of extension at 72 °C for 10 min. 25 pL of
the PCR products were evaluated by gel electrophoresis in 1% agarose gel
with ethidium bromide (0.1%).
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DNA products were purilied [rom gel using «Silica Bead DNA Gel Ex-
traction Kit» (Fermentas, Lithuania). Eluted DNA products were ligated
into the plasmid vector pTZ57R/T as recommended by the supplier («In-
sTAclone PCR Cleoning Kit», Fermentas, Lithuania). 10 pL of DNA eluted
from one PCR reaction mixture was ligated to 3 pL of TA vector at 4 °C
overnight with lpL T4 ligase.

DHI10B E. coli cells were used as the host for cloning experiments with
pTZ57R/T vector. Stock culture was maintained at -70 °C in 25% glyceral,
All culture was grown in LB broth at 37 °C in shaker incubator. In order
to insert recombinant vector into the component cells, «InsTAclone PCR
Cloning Kit» (Fermentas, Lithuania) was used. Transiormed E. coli of
DHIO0B strain were grown in LB-Ampicillin agar plates at 37 °C.

Transformed bacterial colonies were screened directly for presence of
recombinant plasmids by PCR using primers P1/P2 and M13/pUC_F/R.
Plasmids DNA were purification from recombinant E. coli culture using
«Plasmid Miniprep Kit» (GeneJET, Lithuania). cDNA inserts in plasmids
were further characterized by restriction endonuclease digestion with
restriction endonucleases EcoRl and Hindlll in reaction bufier B2 (Jena
Bioscience, Germany). For confirming 2 uL 10x buifer B2, 14 uL dH,0, 2
pL product and 2 pL of restriction enzymes were mixed and incubated at
37 °C for 16 h. Further the inactivation was conducted by incubating at
65 °C for 20 min. The results were checked by electrophoresis in a 1.5%
agarose gel.

Results and discussion

As the first step of our study the viral RNA from 2 samples of dried
blood on filter papers was used as a template for ¢cDNA synthesis using
reverse transcription followed by specific amplification by the polymerase
chain reaction. The PCR product was checked by agarose gel electrophoresis
followed extraction from gel (fig. 1). In gel electrophoresis the specific bands
were observed at the position corresponding of Erns gene 826 bp in length.

826 bp

Fig. 1. Electrophoregram of PCR amplified product using the primers P1/P2:
M = the DNA marker (100 bp DNA Ladder, Ltd, Lab, Isogene, Russian Federation);

| —BVDV 1; 2 — BVDV 2: 3 — negative control.
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The resulting PCR product was inserted into the corresponding site
of cloning vector pTZ57R/T. The constructed plasmids pTZ57R/T-VDI
and pTZ57R/T-VD2 (fig. 2) had fragment of insert E™ gene and providing
resistance to ampicillin beta-lactamase gene (bla(Ap")), nucleotide
complementary to primer M13/pUC sequence provided the selection of
bacterial cells containing recombinant plasmids.

Two recombinant plasmids were transformed into the cells of E. coli
DHIOB. Screening of plasmids containing E. coli clones was performed
in selective medium with adding of ampicillin. For eliminating the artifact
DNA structures there were conducted PCR screening of all colonies with
acquired resistance to ampicillin.

Pdil - 127

Adel, Ppulll - 230
Bigll - 242
Alol - 279
Aanl - 358

Pdml - 3390

HinilI - 3331

Begl - 3311

Scal, Tatl - 3273

NmeAlll - 2018
Geul - 2ERD
Ecodll - 2862~
Eam11051 - 2790

HindIIT - 1516
Psel - 1902 Lgul - 1789

Fig. 2. Restriction site map of the pTZ537R/T cloning vector |15]
with insertion of E™

Therefore during amplification of a target gene using the primers P1/
P2 and M13/pUC_F/R there were obtained the clones of E. coli containing
plasmids with predetermined insert (fig. 3).

The presence ol target gene in lour recombinant clones were [urther
confirmed by restriction enzyme digestion assay using restriction
endonuclease enzymes EcoRI and HindlIl cut plasmids in relative restriction
sites. According to the results of electrophoregram there were observed the
presence of two fragments of expecled length — 2814 and 901 bp (fig. 4).
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826 bp

978 bp

M13/pUC_F/R

Fig. 3. Electrophoregram of PCR amplified product of target gen
using the primers P1/P2 and M13/pUC_F/R:

1—4, 10—13 — recombinant colonies with insertion of Erns gene from BVDV-1;
58, 14—17 — recombinant colonies with insertion of Erns gene from BVDV-2;
9, 18 — negative control; M — the DNA marker
(100 bp DNA Ladder, Ltd. Lab, Isogene, Russian Federation).

The culture of E. coli cells including the recombinant plasmids with
insertion fragment of the E™ gene was obtained. The plasmids can be used
as the positive controls for BVDV detection by PCR method.

+— 2814 bp
«—— 901 bp

Fig. 4. Electrophoregram of the plasmids pTZ57R/T-VD
after restriction enzyme digests:
| -2 — recombinant colonies with insertion of Erns gene from BYDV-1;
3—4 — recombinant colonies with insertion of Erns gene from BVDV-2;
M — the DNA marker (FastRuler High Range DNA Ladder, Fermentas, Lithuania).
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PO3POBKA PEKOMBIHAHTHOTO MO3UTUBHOT O KOHTPOJTHO
BIPYCY IIAPEI BEJIMKOI POFATOI XYIOBH 1 TA 11 THITY 1151
BUKOPUCTAHHSA B IIJ1IP

Pedepar

Mema. Pospotka metony amnnidikauii Ta kmonyesansa reny E™ sipycy
niapei BesnKoi poraTtoi xya00H 3 METOK) OTPHMAHHA NMO3HTHBHOTO KOHTPOJIO
0 noaiMepasHol naniorosoi peakuii. Memodu. ¥ poGoTi 6yIH BHKOPHCTAHI
sipycn miapel (BJ1) BPX [ uny wram Ossloss ta Il tany wram Kosice. Bipyc-
ny PHK ekcrtparyeanu 3a gonomoroio metony adinsoi copfuii. Amnaidixauio
ninaHkH redy E™ 3nificHIOBATH 3 BHKOPHCTAHHAM crneludidHHX npaimMepis.
[TJIP-npoaykT 6ys inTerposanuii 1o BeKTopy 405 Kionysauus pTZ57R/T. s
HAMPALBaHHA PEKOMOIHAHTHHX NAA3Mi NPOBOOHIK TPaHC(hOpMaLLIID KAITHH
Gakrepii E. coli DHI0B. IlhasmigsmicHi KNoHH BHABASAH 3a A0NOMOTOW ce-
NEKTHBHOTO MOMHBHOTO cepenoBuiua, BetaBky — metoaom [1JIP. HaaswicTh
BeTaBKH reda E™ ninTeeprakyeanu 3a nonoMorow pecTpHkUifiHoro asaniay
3 BUKopHcTanHam pectpuktas EcoRl ta Hindlll. Pesyasmamu. B xoni npo-
BEACHHX JOCTAIKeHs OYVIH CKOHCTPYHOBAHI pexoMDIHAHTHI nAasMion, Ak
HECYTh BCTaBKy dparmenty reny E™ (826 nap Hykneorunis) sdynuukis BJL
BPX 1 ta Il Tanig. Buecnosxu. OTpuMani pekomMGiHAHTHI MIa3Mian MOXKYTh
BHKOPHCTaHI AK NO3WTHBHHH KouTpone ana [LJIP.

Kawuorei cnosa: BipycHa miapes senukol poratoi xymnob6m, ITJIP,
kinonyeauns, pTZ5TR/T, pecTpukuiiinuii anania.

H.B. Topanuyk, AL Fepunosuy, A.C. Conoannkun, B.H. boaorun
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PA3PABOTKA PEKOMBHHAHTHOTO NMOJOXHTEJBHOIO
KOHTPOJISA BUPYCA JHAPEH KPYITHOI'O POIATOI0O CKOTA
I H 11 THNA J1 HCIIOJIB30BAHHS B NUP

Pedepar

Uean, Paspaborka mertona amnaudMkalMd W KIOHMPOBAHMA reda E™
BHpYCa QHapeH KPYMHOro PoraToro CKOTA € UeAbi0 MOAYHEHHA NOJOHHTE b
HOFO KOHTPOJS A8 MoJHMepasHol uenHoi peakuwn. Mertoawm. B pabote
HCMOAL30BaHE BHpychl aHaped (BI1) KPC 1 tuna wramM Ossloss u [l Thna
mramn Kosice, Bupycnyio PHK axcrpariposanu ¢ nomompio Mmetona adpdmh-
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HOH copOumu. Amnundimkaumio yyacTka resa £7° 0CYLWECTBIAAN ¢ HCNOJb-
30BaHuem creuxguyeckux npaiimepos. [TLP-nponykT ObI1 HHTETpHPOBaH B
BekTOp ans kiaoHuposanua pTZ5TR/T. Jlnn Hakonjesus pekoMOHHAHTHBIX
NAa3MHI MPOBOIHIH Tparcopmaunio kietok 6aktepun E. coli DHI0B. [1nas-
MHACOAePKAIIHE KJOHB BHISBIAJH C MOMOLIBI CENEKTHBHOH MHTATENBHOH
cpelibl, HanHyHe BeTaBkH — MeTofom [ILIP. [lpueyTeTeHe BeTaBKH reHa £
NOATBePHNANH C HCMOMb30BaHHEM PecTPHKUHOHHOTO aHajH3a C MOMOLLbIo
pecrpukras EcoRl u Hindlll. Peayantartel. B xone nposenesHbx ecienosa-
HHI CKOHCTPYHPOBaHbl PeKOMOMHAHTHBIE TIA3MHIBI, CONEPIKALIHE BCTABKH
thparmenta rera E™ (826 nap uykneorupos) soabynutened BI KPC I u
Il Tunoe. BuiBoawl. [lonyyerHble peKOMOHMHAHTHBIE NAA3ZMMIE MOTYT OBITh
HCMOMBIDBAHE B KAYSCTEE NMOJOMHTENBHOM Kf)HTFﬂJ’JH A ﬂ]_lF'

Kawouesbl e ¢JoBa: BAPyCHas 1Hapes KPYIHOTO poraToro ckora,
[LIP, knoxHpoBaHue, pTZB?RfT, PECTPHKLUHOHHBIH aHAJTHS.
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