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Abstract: In the present study, T-cell epitopes of gpl20 of an Iranian 1solate have been compared to different
subtypes of HIV-1. At first, the amino acid sequences of gpl20 were fetched from data banks. Then T-cell
epitopes, disulfide bonding states, protein kinase C phosphorylation sites, cAMP-dependent protein kinase
phosphorylation sites, casein kinase IT phosphorylation sites, N-myristoylation sites and amidation sites were
predicted using different soft wares. According to this computational analysis 6 good disulfide binding states
in Iranian gpl 20 were predicted. From the viewpoimnt of cAMP-dependent protein kinase phosphorylation site
(1 site) Tranian isolate was similar to clades B and F. Like subtype C 1 amidation site was predicted in the Tranian
subtype. In the Tranian isolate 7 sites protein kinase C phosphorylation sites and 4 N-myristoylation sites were
predicted. Since the number of individuals infected with HIV-1 in Iran, like many other countries 1s increasing,
study of similarities and differences between the Iranian samples and different clades of HIV-1 can help us in
identification of the origin and understanding the changes in the virus.
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INTRODUCTION

Different subtypes of (Human Immunodeficiency
Virus type 1) HIV-1 predominate in different parts of the
globe. HIV-1 subtype A, D and G are predominate in most
of sub-Saharan Africa, subtype B in North America and
Europe, subtype C in India and south Africa, subtype E in
Thailand, subtype F in Brasilia and subtype H 1n some
European countries (De Groot et af., 2002).

HIV-1 is a retrovirus that causes Acquired Tmmune
Deficiency Syndrome (AIDS), a condition in which the
immune system begins to fail, leading to life-threatening
opportunistic mfections (Podlasm et al, 2006). The
envelope glycoprotein of HIV-1 consists of a complex of
gpl120 and gp 41 proteins which are good candidates for
use m detection procedures and vaccine development.
gpl20 determines viral tropism by binding to target-cell
receptors, while gp41 fusions between viral membrane and
cellular membrane (Chan et al., 1997).

T-cells are vital components of the machinery of
protective immunity, both dmectly by recogmzing
and eliminating the self-altered cells and indirectly
by controlling the production of antibodies by B cells
(De Groot et al., 2002). Cytotoxic T lymphoeyte (CTL)
epitopes are potential candidates for subumt vaccine
design for wvarious diseases (Bhasin and Raghava,
2004). CTLs recognize proteolysed fragments of the

protemn in combination with MHC class [ molecules
(Hammerling et al., 1999, Watts and Dowis, 1999). They
identify short peptides of 8-10 amino acids. Hence,
identification of CTL epitopes is crucial in understanding
the rules of T-cell activation and designing of synthetic
vaccines (Brunak and Buus, 2000).

In Iran, HIV-1 infection was first documented in 1986
among five hemophiliacs who received infected blood
factors (Iranian Disease Management Center, 2005); and
subtypes A and B are the dominant HIV-1 subtypes
circulating at present (Sarrami-Foroosham et al., 2006). In
the last few decades, highly predictive patterns have
occurred suggesting that local primary amino acid
sequence can predict CTL epitopic sites. Here, in the
present study, the CTL epitopic sites and some other
feature of gpl20 of Iraman and different subtypes of
HIV-1 have been studied and compared, taking mto
consideration that predictions cannot be taken as ultimate
conclusions but they give information to design new
experiments (Chen et al, 2006; Mohabatkar and Kar,
2004). Considering two facts that accurate T-cell epitope
prediction is necessary for developing computational
peptide vaccines and immunodiagnostic methods and
HIV-1 gpl20 undergoes a lot of varation, the main
objective of this study 1s prediction of T-cell epitopes of
gpl20 of Tranian HIV-1 and comparison of these epitopes
with epitopes of different subtypes of the virus.
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MATERIALS AND METHODS

Amino acid sequences: Nine different HIV-1 gpl20
sequences (from subtypes A-H and Iranian subtype) were
fetched from the Protein Data Bank (Berman et al., 2000).
The amino acid sequence of gpl20 of the Iranian virus
(accession number AAUL0463) was compared to amino
acid sequence of different subtypes of the virus
(Sarrami-Forooshani ef al., 2006).

Theoretical analysis: All prediction calculations were
based on propensity scales for each of the 20 amino acids.
The method mtegrates prediction of T-cell epitopes.
Prediction was performed

In addition,

using artificial neural

networks. other scales were used to
predict the N-mynstoylation sites, protein kinase C
phosphorylation sites, Casein kinase IT phosphorylation
sites (Bairoch er al., 2000), disulfide bonds (Vullo and
Frasconi, 2004), number of predicted exposed residues,
amidation sites, cyclic AMP sites and accessible residues
percentages (Rost, 1996) of above-mentioned sequences.
These analyses were conducted in Shiraz University, from

October 2006 to March 2007,
RESULTS

Results of the computer-assisted comparison of the
number of CTL epitopic sites of HIV-1 gpl20 are shown
in Fig. 1. Tt seems that there are some parts which are to
some extant similar in most of the patterns, but the Iranian
1solate 18 most similar to subtype G. On the other hand, it
seems that Iranian and D subtypes are very different.

According to this
exposed residues of Tranian subtype were more than the

computational analysis, the

exposed residues of other subtypes. Subtypes D and G
had the least and the most predicted ratio of accessible
residues, respectively (Table 1). From cAMP-dependent
protein kinase phosphorylation site aspect of view,
Iranian isolate was similar to clades B and F. In the

Iraman 1solate more than any s ubtype protein kinase

C phosphorylation sites and less than any subtype
N-myristoylation sites were predicted It was
mteresting that Iraman glycoprotein was the only

gpl20 in which both cAMP-dependent protein kinase
phosphorylation  site
predicted.

and amidation site  were

Other important differences between Iranian subtype
and others were the number of cAMP and amidation sites.
As in Tranian subtype on the contrary to other isolates,
presence of both of the sites were predicted.

A

Subtypes

b - o T = B - R T B =

1 25 49 73 97 121145 169 193 217 241 265 289 313 337
Residues

Fig. 1: Comparison of CTL epitopes of Tranian HIV-1 with
subtype A-H of the virus

Table 1: Comparison of HIV-1 gpl120 of Tranian isolate with gpl120 of
different subtypes of the virus
PKC CK2 Myr Dis Expose Acces. c¢AMP Amidation
Subtype sites sites sites  sites Res.  Res. (%0) sites  sites

A 4 5 7 7 179 46.74 0 0
B 2 4 6 6 191 4811 1 0
C 4 4 6 6 187  47.83 0 1
D 4 4 10 6 176 4571 0 0
E 3 2 7 6 181  46.77 0 0
F 6 6 7 6 185 4744 1 0
G 6 1 7 7 191 4897 0 0
H 4 6 6 6 186 46.27 0 0
Iranian 7 3 4 6 192 4776 1 1

PKC sites: The number of Protein kinase C phosphorylation sites,
Ck2 sites: The number of Casein kinase IT phosphorylation sites, Myr sites:
The number of N-myristoylation sites, Dis sites: The munber of disulfide
bonds, Expose sites: The munber of predicted exposed sites, Acces Res %o
The accessible resicdues ratio, cAMPsites: The munber of cyclic AMP
phosphorylation sites, Amid sites: The number of amidation sites

DISCUSSION

The vast majority of the new HIV-1 infections that
oceur every day are acquired by individuals who live in
developing countries, where the 1solates of HIV-1 that are
transmitted are significantly different from the isolates
selected for most of the HIV-1 vaccines currently under
development (Chan ef af., 1997).

CTL epitopes are potential candidates for subumt
vaccine design for various diseases. Identification of CTT,
epitopes 1s crucial i wnderstanding the rules of T-cell
activation and designing of synthetic vaccmnes.

The purpose of this study was to use a specific
bicinformatics approach to identify the Tranian HTV-1
T-cell epitopes from among a lot of epitope candidates.
Almost certainly, this kind of studies would help the
developmg  of the experimental methodologies by
omitting non functional processes. As a result the
present approach might pave the way to the concrete
possibility of safe immunotherapy.
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In view of the fact that co-translational and post-
translational modifications of proteins can affect their
functions, we use the computational analysis to compare
the molecular properties of the Iraman subtype with
other subtypes of the virus. In an investigation it was
proved that in HIV a Nef mutant with alamne
substitutions in myristoylation site elicited lower
Nef-specific T lymphocyte responses than did the wild
type Nef. A Nef mutant generated by simple alamne
substitutions at mynstoylation site had reduced
immunogenicity (Liang et l, 2002). Tt was reported also
that, the amidation of the carboxy terminus of the natural
determinant resulted in a peptide that exhibited both
greater propensity to form a helix and the ability to
stimulate the clone at concentrations approximately two
orders of magnitude lower than the native sequence
(Rothbard et al., 1989). Tt has been shown that amino acid
replacements which are associated with the emergence of
alternative myristylation and casein kinase II (CKIID)
phosphorylation sites may affect the conformation
and antigenicity of regulatory proteins in HIV
(Oliveira et al., 2004). In a research for developing vaccine
it was concluded that the stability of MART-1 peptide
was clearly rolonged by C-termmal amidation of the
C-terminus. These modified peptides were recognized by
CTL (Brinckerhoff et al., 1999).

Identification of CTL epitopes has paved a way
towards vaccine development and identification of many
infectious diseases. Study of different sequences of HIV-1
1s important, because an HIV-1 vaccine that mcludes
specific T-cell epitopes is likely to be the most effective
type of vaccine. CTL epitopes are potential candidates for
subunit  vaccine design for various  diseases.
Identification of CTL epitopes is crucial in understanding
the rules of T-cell activation and desigmng of synthetic
Vacelnes.
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