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Abstract: Herpes Sunplex Virus type-2 (HSV-2) 1s the main cause of gemtal herpes infection. Its prevalence 1s
increasing worldwide and varies widely with generally higher rate in developing than developed countries and
urban than rural areas. HSV-2 Tranian i1solate was propagated in HeLa cell line. The viral genome was extracted
by phenol-chloroform and used as template in nested polymerase chain reactions (n-PCR) to amplify gG-2 gene.
The amplified gene was cloned mto a cloning vector (pTZ57R/T) and transformed mto competent E. coli DH5a.
The recombinant vector encoding the gene of interest was confirmed by restriction enzyme analysis and

sequencing.
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INTRODUCTION

Herpes sumplex virus type 1 (HSV-1) and HSV-2 are
well known as similar subtypes of HSV and closely related
enveloped human viruses. The nucleotide sequence of
their DNA is sufficiently similar and viable intertypic
recombimation’s result from mixed mfection with
genetically marked viruses (Ashley and Wald, 1999,
Minko et al., 2002). HSV-2 is the main cause of recurrent
genital infection (Slomka, 1996). Most primary infections
are asymptomatic and people silently shed virus and after
primary infection, the virus establishes latent infection in
the local ganglia. It 1s reactivated frequently and antibody
titers against IISV become detectable in serum samples
(Koelle and Wald, 2000).

Many of the HSV-2 reactivations are asymptomatic
and climcally not recognized (Brown et al., 1995). Most
HSV infections are transmitted in the absence of lesions
(Bryson et al., 1993). Severe generalized infections are
seen particularly in neonates and immunocompromised
(human immunodeficiently virus infected) patients
(Oladepo et al., 2000). In general, epidemiological studies
indicate that adult population in the developed countries
have found a relatively low seroprevalence of HSV-2, but
HSV-2 based antibody in some developing countries have
revealed higher rates of infection in adults (Slomlka, 1996).
Risk factor for acquiring HSV-2 infections 1s related to
sexual life style, gender, race and socioeconomic status.
Identification of HSV-2 infected mdividual 1s umportant to
reduce the risk of transmission at risk groups.

Laboratory diagnosis of HSV infections 1s based on
direct detection of the virus and/or on serological
assessments (Ashley, 1993). Virus detection 1s useful in
the diagnosis of clinical cases, but it fails to detect latent
infections. The serological surveys are helpful to confirm
clinical case and to identify latently infected individuals
and 1t can be used to identify a symptomatically and
subclinically HSV-2 infected ones (Cowan, 2000,
Hogrefe et al., 2002). Most polypeptides of HSV-1 and
HSV-2 show higher degree of similarity (Eing ez al., 2001;
Dolan et al., 1998) which caused many cross reactive
reactions in serological assays (Wald and Ashley, 2002).
The most reliable typing of HSV antibodies 1s based on
glycoprotein G (gG). Glycoprotein G-1 and gG-2 have
similar sequences at their amino termini but, the N-terminal
part of the cell- associated gG-2 is unique for type 2 and
contains most of the type specific epitopes (Ashley, 2001;
Grabowska et al., 1999; Levi et al., 1999).

Since applying of full length cloned gG-2 resulted
inefficient expression of target gene, in this study
truncated form of gG-2 was amplified from isolated DNA
of HSV-2 infected cell culture using designed primers and
sequenced after cloning into pTz57R/T.

MATERIALS AND METHODS

Cells and viruses: Vero and HeLa cells were cultured in
DMEM medium supplemented with 5% fetal bovine
serum (Gibco), 0.2% sodium bicarbonate (sigma) and
100 T mI.~" pencillin.
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Herpes simplex virus type 2 (HSV-2) Iranian
isolates (Tehran-Iran) that were confirmed by RFLP
(Tafreshi et al., 2005) and other reliable tests such as HSV
monoclonal, were propagated in HelL.a and Vero cell lines
until 80-90% of cytopatic effect (CPE) was observed. The
infected cells were scraped from the bottles, rinsed with
Phosphate Buffered Saline (PBS) and subjected to freeze-
thawing three times, then centrifuged at 3000 rpm for
10 min and supernatant was aliquoted and kept at -80°C
and used for further studies. The virus was tittered using
HeLa mono layer cells on 96-well microplate and it was
reported as TCID50 (Lennett et al., 1995).

Bacterial strains and plasmids: The E. coli DH5a was
used as a host during the cloning experiments and for
propagation of plasmids. The cloning vector pTZ57R/T
(fermentase), was used for cloning truncated HSV-2 gG
gene.

Viral genome extraction from cell culture: Forty milliliter
of harvested supernatant were incubated with 40 pL
Dnase for 1 h at 37°C. Poly Ethylene Glycol 6000
(8 V/IW), 10% NaCl 5 M was added. The supernatant
after was incubated over night at 4°C and centrifuged
for 1 h at 4000 rpm. One milliliter of lyses buffer (Tris HC1
10 mM, EDTA 12 mM, NaCl 10 mM) and proteinase K
(250 ng) was added to prepared pellet and incubated
at 56°C for 2 h. Finally, viral genome was extracted with
phenol-chloroform and was precipitated with cold ethanol.
The extracted genome was used as a template for
amplifying desired gene in PCR amplifying system.

PCR amplification of viral target gene: The open reading
frame encoding truncated gG-2 gene was a 1.1 K. bp
fragment that amplified by nPCR from isolated DNA from
HSV-2 infected Hela cells using the following set of
primers:

External forward primers: 5 "TTT GGT GGC CTGCGT TTC
3

External reverse primers: 5 'GGC GAC CAGACA AAC
GAAC3

Internal forward primers: 5'GGA TCC TTT ATT CGC ATG
GCA CG3'

Internal reverse primers: 5' AGG CTT TGG GAA CCA
GAA CAG GGG 3

The internal forward and reverse  primers
contained BamH 1 and Hind 111 sites, respectively for
subcloning.

The PCR mixture contained 10 mM MgCl,, 100 pMol
of each primers, 20 ng chromosal DNA and Taq DNA
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polymerase (Cinagene-Iran). Reactions were carried out
using an ependorf thermocycler based on following
program:

First round: 95°C for 5 min (1 cycle), 95°C for 1 min, 65°C
for 1 min, 72°C for 1:30 min (30 cycle) and 72°C for 10 min.

Second round: 95°C for 5 min (1 cycle), 95°C for 1 min,
37°C for 1 min, 72°C for 1:30 min (4 cycle), 95°C for 1 min,
55°C for 1 min, 72°C for 1:30 min (25 cycle) and 72°C for
10 min.

PCR products were analyzed by agarose gel
electrophoresis followed by ethidium bromide staining.

Cloning of PCR product: The PCR products were cloned
into pTZ57R/T vector using the procedures described by
the supplier (fermentase). The ligated products were then
transformed into the E. coli DH5a. The transformants
were selected on LB-Amp (50 mg mL™") plate
supplemented with IPTG and X-Gal. The recombinant
vector was confirmed using restriction enzyme analysis
and was then subjected to Sanger xynucleoside method
on an Automated DNA Sequencer MWG Co., Germany)
using universal M13 pUC forward and reverses primers.

RESULTS

A clinical isolate of HSV-2 was propagated in Hel.a
cells and the virus was harvested after 48 h while
maximum cytopathic effect was observed and its titer
determined using HelLa cell monolayers on 96-well
microplate, calculated through karber formula and
reported as 10~ TCID 50/100 pL..

The PCR was performed using designed specific
primers to obtain the gG2 gene. The PCR product was
evaluated through electrophoresis on 1% agarose gel

(Fig. 1).

Fig. 1: Gel electrophoresis of PCR product, From left to
right: PCR product of HSVg(G-2, 1000 bp gene ruler,
negative control
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Pdil 127
Adel, BsaAl 230
Alol 279

Gsul 2054
Eco311 2036
Eam11051 1964

Sapl 953

AfIH, BspLU111 1076

Call 1487

Fig. 2: A schematic diagram of the cloning vector which
was used for the insertion of desired truncated
gG-2

Fig. 3: Restriction enzyme analysis of pTZ57R/T-gG-2;
From left to right: 1000 bp gene ruler, BamHI and
Hindlll digested plasmid, linear BamHI digested
plasmid, respectively.

The HSV-2 partial US4 open-reading frame, encoding
the specific type region of viral gGG-2 was cloned into a
cloning vector (Fig. 2) after extraction from Low Melting
Point (LMP) agarose.

The recombinant pTZ57R/T was confirmed by
restriction enzyme analysis using BamHI and Hind 111
(Fig. 3) and sequencing. Analysis of sequencing was
accomplished by chromas software (version 1.45-
Australia) and revealed about more than 98%
homology  with  sequences that are presented in
GenBank. The nucleotide sequence data was deposited
in GenBank database under the accession number:
DQB64975.
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DISCUSSION

Herpes Simplex Virus type 2 is responsible for most
cases of genital disease. Following primary infection, the
virus gains access to sensory ganglia and established
latency in dorsal root ganglia. The latent virus undergoes
periodic spontaneous reactivation (50% of infected
subjects) resulting in recurrent cutaneous disease. During
pregnancy, infection 1s associated with spontaneous
abortion prematurely and congenital neonatal herpes
(Bruisten ef al., 2001). HSV-2 has also been associated
with an increased risk of infection with HIV and increased
disease severity (Bryson ef al., 1993).

Antibodies to HSV-2 are rarely detected before
puberty; antibody prevalence correlated with sexual
activity, age at first intercourse, number of lifetime sexual
partners and history of other Sexually Transmitted
Disease (STDs). The relative prevalence of HSV-2
infection varies significantly with socioeconomic and
educational status. HSV antibody approaches 60% in
sexually active people in lower socioeconomic classes
in the united state, whereas that in middle to high
socioeconomic group average 25% (Ashley, 2001).

Herpes simplex virus types 1 and 2 have
approximately 83% nucleotide sequence similarity and
as much as 85% amino acid sequence identity for some
proteins. As the result, HSV-1 and HSV-2 show extensive
serologic cross reactivity (Bruisten ef al., 2001) The
discovery of glycoprotein G (gG) in mid-1980s seems to
have resolved this difficulty, because it is antigenetically
distinct between HSV-1 and HSV-2 (Ashley and Wald,
1999). The number of nucleotides in HSV-1 gG and HSV-2
¢G encoding genes has been determined to be 730 and
2097, respectively (Slomka, 1996). The molecular weight of
HSV-2 gG is over 104 KDa and two forms of this protein
is observed on infected cell membrane (34 and 104 KDa),
while this phenomena has not been reported for HSV-1 gG
(Minko et al., 2002 Glycoprotein G has 238 and 699 amino
acids in HSV-1 and HSV-2, respectively.

At present, Food and Drug Administration (FDA) has
recognized the use of recombinant gG-2 based techniques
for HSV-2 serologic detection (Brown ef al., 1995). In
addition, an article reviewing various diagnostic and
serological techniques for HSV-1/2 identification has
emphasized on the importance of using diagnosing and
differentiating gG-2 from gG-1 specific antibodies
(Palu et al., 2001; Wald and Ashley, 2002).

REFERENCES
Ashley, RL., 1993. Laboratory techniques in the

diagnosis of Herpes simplex infection Genitourin.
Med., 69: 174-183.



Pak. J. Biol. Sci., 10 (6): 955-958, 2007

Ashley, R.I1. and A. Wald, 1999. Genital herpes review of
the epidemic and potential use the of type-specific
serology. Clin. Microbiol. Rev., 12: 1-8.

Ashley, RIL., 2001. Sorting out the new HSV type specific
antibody tests. Sex Transm Infect., 77: 232-237.
Brown, Z.A., 1. K. Benedetts, D.H. Watts, S. Selke, S. Berry,
RL. Ashley and L. Corey, 1995, A comparison
between detailed and simple histories in the
diagnosis of genital herpes complicating pregnancy.

Am. J. Obstet. Gynecol., 172: 1299-1303.

Bruisten, SM., HI Cario, A Fennema, M. Pyl
P.GH. Blimmer, E. Peerbooms, V. Dijk, A. Meijer,
T and G.JV. Doormum, 2001.
Diagnosing genital ulcer disease m a clinic for
sexually transmitted disease m a climc for sexually
transmitted disease in Amsterdam. The Netherlands
I. Clin. Microbiol., 39: 601-603.

Bryson, Y., M Dillon, DI Bernstam, J. Radolf,
P. Zakowski and Garratty, 1993. Risk of acquisition of
genital herpes Simplex Virus type 2 in sex partnersof
person with genital herpes: A prospective couple
study. J. Infect. Dis., 167: 942-946.

Cowan, F.M., 2000. Testing for type-specific antibody to
Herpes simplex virus implication for clinical practice.
I. Antimicrob. Chemother., 45: 9-13.

Dolan, A., F.E. Jamieson, C. Cunningham, B.C. Barnett
and D.J. McGeoch, 1998. The genome sequence of
herpes simplex virus type 2. I. Virol., 72: 2010-2021.

Eing, BR., L. Lars, UlL. Eva, W. Hafezi, S. Wolgang,
K. Stamnhagen and I.E. Kuhn, 2001. Evaluation of
confirmatory strategies for detection of type-specific
antibodies against Herpes Simplex Virus type 2. I.
Chn. Microbiol., 40: 407-413.

Grabowska, A., C.J. Ameson, P. Lamng, 3. Jeanssorn,
E. Sjogren-Jansson, J. Tayler, A. Cumningham and
W.I Trving, 1999. Identification of type-specific
domain within glycoprotein G of Herpes Simplex

M.ossewarde

Virus (HSV-2) recogmzed by the majority of patients
infected with HSV-2, but not by those infected with
HSV-1. T. Gen. Virel., 80: 1789-1798.

958

Hogrefe, W., W. Yin Su, J. Song, R. Ashley and I.. Kong,
2002. Election of herpes simplex virus type 2-specific
immunoglobin G antibodies in african sera by using
recombinant gG-2, western blotting an gG2 inhibition.
I. Clin. Microbiol., 40: 3635-3640.

Koelle, D.M. and A. Wald, 2000. Herpes simplex virus:
The importance of asymptomic shedding. 7T.
Antimicrobiol. Chemother., 45: 1-8.

Lennette, EH., D.A. Lennette and E.T. Lennette, 1995.
Diagnostic Procedures Viral, Rickettsial and Clamidial
Infections (7th Edn.). Washington, DC. American
Public Health Association.

Levi, M., U. Ruden, H. Carlberg and B. Wahren, 1999. The
use of peptide from glycoprotein -2 and D-1 for
detecting Herpes Simplex Virus type 2 and type-
common antibodies. J. Clin. Virol., 12: 243-252.

Minko, TK. TA. Lijegvist, T. Groen, L. Koen,
T. Glazenburg, I. Tauw and S. Welling-Wester, 2002.
Use of fragment of glycoprotein G-2 produced in the
Baculovirus Expression system for detecting Herpes
Simplex Virus type 2 specific antibodies J. Clin.
Microbiol., 40: 2526-2532.

Oladepo, O.K., P.E. Klapper and H.S. Marsden, 2000.
Peptide based Enzyme-linked immuncassays for
detection of anti-HSV-2 IgG in human sera. I. Virol.
Method, 87: 63-70.

Palu, G., A. Calistri, E. Cancelloti, M. Cusan, C. Mengoli
and T.H. Forum, 2001. Evaluation of near-patient
test and 2 enzyme-linked immunosorbent assays for
detecting anti-herpes simplex virus type-2 antibodies.
Scand. J. Infect. Dis., 33: 794-796.

Slomka, M.T., 1996, Seroepidemiology and control of
genital herpes: The value of type specific antibodies
to herpes simplex virus., Communicable Disease
Report, 6: 41-45.

Tafreshi, N.K., M. Sadeghizadeh, 5. Amini, A.M. Ahadi,
I. Tahanzad and M.H. Roostaee, 2005. Development
of a multiplex nested consensus PCR for detection
and identification of major human herpesviruses in
CNS infection. J. Clin. Virol., 32: 318-324.

Wald, A. and M.R. Ashley, 2002, Serological testing for
Herpes Simplex Virus (H3V)-1 and HSV-2 infection.
Clin. Tnfect. Dis., 35(suppl 2): S173-82.



	PJBS.pdf
	Page 1


