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[SOLATION-AMPLIFICATION OF ENI-TM SUBUNIT GENES OF JEMBRANA
DHSEASE VIRUS BY A SINGLE STEP RT-PCR AND 1TS DIRECT
CLONING IN PCR2.1-TOPO PLASMID

Asmarani Kusumawali' ™, Basuki Hidayat® | B. Sardjono’ and Joannes Sri Widada'®
ABSTRACT

Jembrana virus 15 agent of infectious Jembrana discase virus (JOW) Hfos fovanions. The
genome of Jembrana virug is a single-stranded BMA of 7,732 nuclectides in length. In this
expeniment, the isalation of emv-rmr subumt gene of Env protein from the viral senome by a single-
step RT-PCR reaction RT-PCR products were directly cloned in PCR2.1-TOPO plasmid by
opoisomerase based-TOPO TA cloning kit With this system, prior purification and restriction
enzyme digestion of DNA fragments are no more required. A high number of positive
recombinant bacterial colonies were obtained which were further analysis by BamHI digestion for
a definite characterization of positive clones Topoisomerase based cloning procedure is highly
ellicient and allows a rapid and easy sene isolation.
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AMPLIFIKASI-ISOLAS] GEN ENV SUBUNIT TM DARI VIRUA PENYAKIT
JEMBRANA DENGAN SATU STEP RT-PCR DAN KLONING GEN
PADA PLASMID PCR2I-TOPO

INTISARI

Virus jembrang adalah agen infeksius penvakit jembrana pada Hox javamions, Genom viras
jembrana adalah satu RNA rantai tunggal (ssRNA) dengan panmjang 7732 nukleotida  Telah
ditakukan isalast gen eov subunit TM dari protein ENV dari genom viral dengan reaksi satu step
RT-PCR. Produk RT-PCR langsung diklon pada plasmid PCR2 |-TOPO dengan didasarkan pada
sistem lopoisomerase dengan menggunakan kit TOPO TA cloming Pady sistem ini langkah
purifikasi dan digesti fragment DNA menggunakan enzim restriksi ditiadakan, Koloni bakteri
protein rekombinan dihasilkan sangat banyak. Analisis selanjutnva adalah digesti dengan RamHI
untuk memastikan karakteristik klon positif Isolasi gen dengan prosedure kloning berdasarkan
sistem Topeisomerase memberikan hasil dengan efisiensi yang tinggl, cepat dan mudah.

(Kita kunct - Virus Jembrana, Gen ey subunil TM™, Topoisemerase cloning)

Introduction

Jembrana disease virus (JDV) s the
agen| of an acute infectious Jembrana disease
) of Bah cattle (Bos gavamicns), reported
for the first time in Jembrana village in Bali,
Indanesia (Wilcox e of , 1992} I 14 not
unigue 1o Moy javessicny. Other tvpes of caitle
arc also susceptible, namely Friesian (S
fertornes) and crossbred Ball (Box jovoviions x
Hox gmdiens) canle although the resulting
lesions are milder when compared to a case
fatality rate of about 20% in Hox jevaricns
(Soeharsono ef af . 19954) During Lhe acute
phase viral particles can be detected n saliva
and milk and the wer of infectious virus in
blood s high [irect transmission of the
disease occurs by the conjunctival, intranasal
ar oral routes (Soeharsono ef of , 1993b) In
cxperimentally infected animals, many JOV-
infected tissues were demonstrated early in the
discase course. The most infected organ is
spleen but other organs are also  highly
infected, e lymph nodes. lungs, bone
marrow, liver and kidney (Chadwick e ol
[998),

Antigenic  cross-reactivity  between
elements of JDV with the previously identified
boving  lentivirus  designated  bovine
2

immunodeficiency virus (BIV) suggests that
1DV is a lentivirus (Wilcox er g, 1995), The
sequenced JDYW genome consists of 4 single-
stranded RNA, 7,732 nuclectides in length
{Chadwick o wl, 1995k} Sequence
comparison established tha J2V is a lentivirus
(Wileox et al | 1995a, 1995b) Though closely
related, significant genotnic differences were
found between JDV and BIYV which may be
related to the differences in pathogenicity
between these two viruses (Chadwick er ol
1995k} JDV has been reported to be also
related o human immunodeficiency  virus
(HIV) and some of its regulatory elements can
funetionally substitute for those of HIV (Chen
efal | 20007 (Metharom er af | 2000)

Env protein is one aof the structural
protein of JDV. [t 1s composed of lwo subunit
e surface subunit (su) and transmembrane
subunit (tm}. In this experiment, the isolation
and amplification of ¢m-m gene by an RT-
PCR single reaction tube and the direct
cloning o the amplification products  in
pCRZI-TOPO by a wpoisomerase hased-
methedology was correct out,
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Isolation of total RNAs

Total RMAs were isolated from
lymph nodes of infected animal using
TRIZOL reagent (Life Technologies), according
tor the manufacturer recommendation. Briefly,
approximately 70 mg  of tssue were
homogenized in | mbL of TriZol, then allowed
for 10 minutes at room temperature, After
centrifugation at 12,000 rpm, for 10 minutes in
a bench minicentrifuge, the supernatant was
separated and treated with 0 2 mL chioroform
then precipitated with 05 mL isopropano!.
The pellet was washed with 70% ethanol and
dissolved in 100 plL of steril DEPC-treated
witer, The purity and concentration of the
RNA preparation were spectrophotometrically
established.

Purification of viral RiNA

Viral paricles. isolated by sucrose
gradient,  were  incubated  for  several
minutesules al room temperature in 10 mM
Tris-HCI pH 7.5 and 04%% SDS. RNA was
purified by a combination of phenol and
chioratorm treatment. RNA was precipitated
with isopropanol and  washed with 709
ethancl, then dissolved in stenil DEPC-treated
water. purity and concentraton of —RNA were
spectrophotometrically determined

Isolation and amplification of env-tm gene
Env-tm gene was isolated and amplificd
from total RNAs or purified viral RNA using
Titan Ome Tube RWT-PCR kit (Roche),
according to the instruction manual provided.
This kit allows the reverse transcription of
RNA and the PCR amplification in a single
reaction tube The primers used, derived [rom

8 published sequence (Chadwick «f af,
19950y, were deseribed  in Results  and
Dhiscies siomn RT-PCR reactions were

performed in SO pL of buffer, containing 0.4
HM of each primer, 1 uL enzyme mix (reverse
transcriptase and polymerases) and variable
amounts  of RNA. with the following
conditions’ reverse transeription at 50°C for
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30 minutes, denaturation at 94°C for 2
minutes, 35 cycles of denaturation at 94°C for
40 seconds, annealing at 35°C for 40 seconds,
and elongation at 68°C for 1 minutes 30
seconds, finally an additional elongation step
at 68°C for 10 minules then 4°C. After RT-
PCR completion, 1.0 unit of Taq polymerase
was added and the reaction continued for 10
minutes at 72°C

Cloning in PCR2.1-TOPO

Cloning in PCRZ 1-TOPO plasmid was
carried out using TOPO TA Cloning system
(Inwvitrogen), according to  the instruction
manual This cloning methodology, based an
the topoisomerase system, enables cloning of
expgenecus DNAs by direct use of ampli-
fication products Topoisomerase reaction was
done in 6 pl., comaining 1 10 2 pL of the RT-
PCR reaction products and 1 pL. TOPO vector,
for 5 minutes at 22°C  Reaciion products were
kept on ice or at -20°C before use.

Transfection in E. coli DH 5a

Transformation was done using TSS
method in fL ocoli DH 5o TSS-competent [0
cofi DDH Sa bactenia were obtained by 10
times-concentrating  fresh exponential phase
bacterial culture (ODgenm around 0.6} in LB
containing 0% PEG 6,000 (w/iv), 5% DMSO
{v/v) and 35 mM MgCl; Different amounts of
the transformation were spread on LB agar
plate containing 50 pg/mL amphicillin, 40 plL
of 40 mg/mL X-Gal and 40 pl. of 100 mM
[PTG and incubated al 37°C. for one night
(OVINY. White bacierial colonies were culiured
in 5 ml LB-amphicilline for OVN. Bactena
were harvested by centrifugation {Sorvall,
4000 rpm, 10-15 minutes, 4°C). The bacterial
pellet was used for plasmid preparation

Minutesi-preparation of plasmid

Plasmid preparation was done using
alkaline lvsis method.  Briefly, pelleted
bacteria was dissalved in 0.3 ml buffer 1 (50
mhd Tris=HCI, pH 7.5, 10 mM EDTA) and
incubated for 5 minutes at room temperature
0.3 mL of buffer 2 (0.2 M NaOH. 1% SDS)

Liw
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wis then added and the solution was mixed
without vortexing  Finally 0.3 ml of buffer 3
(255 M potassium acetate, plf 4 %) was added
and the selution mixed without vortexing then
cenrifuged ina minicenmifuge for 15 minutes
al maximum speed (13,000 rpm) at room
temperature. The supernatant (008 mL) was
then precipitated by addition of 0.7 ml
isopropancl  and  centrifugation  {minicen-
Irifuge, 13,000 rpm, |5 minutes, room
temperature) The peller was washed with 70%
ethanol and slightly dried,
Analysis of clones

Plasmid peller was dissolved in 300 pl.
17 mM Trs=-HCl pH 7.3 and 0.5 mg/mL
RMNAses and incubated at 37°C for 30 minutes
Masmid amalysis was carmed oot by double
digestion of 2.5-3 0 uL plasmid solution with
HamH1, in 20 ). buffer, 5 units of each
eneyme, 40 379 for 1 1 30 minutes Digestion
products  were then  analyzed by eleciro-
phoresis on a 08% asarose oel Revelation
with  done by ethidium bromide  and
observation under UV lamp

Results and Discussion

Conception of primers

I'he primers, derved from a published
sequence (Chadwick et of, 1995h), used i the
RT-PCR reactions are as follows: a) upstream
primer  ATAGGATCUATGLCCGTGGOE-
ATGGTCATAT {initiation codon ATG i
bold  letters, mtroduced  Hamlll  site
underlinedy, I downstream primer
CAGCGGATCCTCCAAGOTACGTGTC (in-
troduced  SamIll  site  underhined).  The
introduced restrichion sites are  mtended  for
easy gene excision and correct further cloning
mexpression vectors while the initiation
cadon is aimed for correet protein synthesis in
eukaryiotic cells, With these primers, the
entire coding  sequence of env-im will be
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isolated and amplified, mcluding the highly
hydrophobic C-terminal region

Isolation and amplification of env-im gene
Env is one of the structural proteins of
VI3, the agent of severe infectious disease of
Ao jovesicis, 10is composed of 2 subunits 1e
surface (su) and transmembrane (tm) subumits
We presemt in this paper the isolation and
amplification of the entire coding sequences of
erv-pr, about 11 kb in length by RT-PCR
reaction as the genome of Jembrana virus is
constituled  of g single-stranded  RNA
molecule.  Till  recemtly, in nucleic  acid
amplification procedures, reverse ranscription
had 1o he performed prior to amplification
The procedures require much longer time, Due
to Rnase sensibility of RMNAs a high’ amount
of initial matenals would be needed The
availability of one step RT-PCR kits that we
used, azllows reverse transcription  and
amplification reactions in a single reaction
step, Much shorter times are therefore needed.
The kit we used contains & mix of AMY
reverse trunscriptase. Tag DNA palymerase,
and a preofreading polymerase
RT-PCKR as dederibed in Materizls and
Methods, was carmied out using total RNAs or
isolated wviral RNA as mattix. A Tag DNA
polymerase freatment was added 1o complete
the amplification process, Figure | shows the
analvsis of the resulting DNA Fagments The
lenath of the DNA fragment corresponded (o
the expected winv-tir gene lenght, ie cirea 1]
kb, RT-PCR reactions, performed with a kit
from Roche. already results in DMNA Fragments
with single 37 adenine overhang though nat in
all the amplified fragments. The addinonal
Tag polymerase reatmeant was thus mimed 1o
increase  the extents of this 3" adenine
overhang intended for cloning optimalization
in pCR2Z 1-TOPO plasmid, using TOPO TA
cloming sysien {5 below)
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Figure 2. Transfection in . cofi DH 5o

RT-PCR reaction was done as described in
Materials and Methods, One fifth of the
reaction products was analyzed by electro-
phoresis on a 0.8% agarose gel. 1) ‘total RNAs
or viral RNA  as matrix; MW, molecular
weight markers,

Result of transfection in E. coli DH 50
Cloning in pCR2.1 vector was done
using TOPO TA cloning kit. This system
enabled direct cloning of the amplification
products resulting from RT-PCR or PCR
reactions, DNA  purification or  restriction
enzyme digestion was no more needed
Therefore, it could accelerate the cloning
process, The svstem was based on
topoisomerase reaction for gene insertion in
plasmid, instead of ligation with DNA ligase.
After the topoisomerase reaction, the resulting
products were transfected in £ cofi DH 5o

using TS5 method Figure 2 shows the
ampicilline-resistant  bacterial colonies
obtained

In  pCR2Z.I-TOPO, insertion of
exogeneous DNA takes place in galactosidase
gene, It will therefore interrupl the gene hence
the production of non active enzyme. The
presence of recombinant plasmid in bacteria
will result in amphicilline-resistant
recombinant white or light blue bacterial
colomies. Ampicilline-resistant blue colonies
are so  bacterial transformants  harvesting
pCRZ 1-TOPO plasmid devoid of insert.

Due to topoisomerase, the single 5
thymidine overhang of the vector and the 3
adenine overhang of the RT-PCR/PCR
products, nsertion  of exogeneous DNA
fragments is highly enhanced when compared
to the classical insertion by DMA ligase. This
resulted in obtaining a very high number of
positive bacterial transformants (Fig, 2,
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Figure 3. Clone analysis by Baml digestion

iooenll DH 500 was irapsfected with the
lopoisomerase reaction products by the TSS
method.  Bacteria  were  spread on LI3-
amphicilline-agar plale contaming IPTG and
M-Gial

Clone analysis and obtaining pCR-TM
plasmid

[n pCRI-TOPO-based construction,
positive clones can already be determinutesed
by the coloration of the bacterial colonies, as
dicussed above, Mevertheless white or light
blue kacterial colonies may also result from a
frame shift of codons. Therelore 10 establish
definitely that white or light blue bacterial
colomes actually harvest plasmid containing
env-tm gene, further analysis was carried out
by a digestion with Bamill Plasmids were
prepared from white bacterial colonies as
described in Materials and Methods Analysis
results by HaenH digestion are given in Figure
3. Positive recombinant plasmids will give rise
o bwo Fagments of 3.9 kb (vector) and of
circa 1.1 kb (env-tm gene) respectively. Figure
3 clearly shows that we actually obtained
positive recombinant plasmid, e pCR2.1-
TOPO plasmid containing ernv-fm gene, which
we called pCR-TM.

Digestion was performed as described
in Materials and Methods and the digestion

producis were analyzed by electraphoresis an
a 0 8% agarose pel.

Cloning in pCRZ I-TOPO  plasmid,
performaed with TOPO TA Cloning system
from Invitrogen, takes advamtage of the
topoisomerase teaction for easy, rapid and
efficient gene insertion and amplification. This
process reguires a vector with single 5
thymidine overhang, provided by the system
For corect cloning the exogeneous DMNA
fragmenis must have single 3" adenine
overhang. This is oblained by the RT-
PCR/PCR reaction used for gene isolation
from the viral RWA genome. By adding a Tag
DMA  polymerase treatment, the single 37
adenine overhang was optimalized. Positive
transformants  was easily  detected by the
bacterial coloration though a further analysis
with restriction digestion was needed to
definitely characterize positive recombinant
plasmids.  We  have isolated  positive
recombinant  bacterdal colonies, harvesting
pCR2Z.I-TOPO  plasmid  with env-fmn penc
insertion. This cloning procedure constitutes
the first step for the expression of env-im
protein in K coli  or in eukaryotic cells,
Cloning in pCR2Z.1-TOPO constitutes  an
additional siep. Mevertheless, thanks to the
cloning efficiency, the gene isolation was
attained 1n a much shorter time. Finally, the
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mtermediary construct will also allow correct
excision of enmv-tm gene so that the insertion in
a prokaryotc as well as in an eukaryotic
expression vector will be done in oriented
mancer and  conserving the gene reading
frame
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