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Editorial

Vaccines are the most effective defensive measure toward the
various infectious diseases, work by boosting the immune
system with the production of proteins called antibodies to
recognize and fight hard against deadly pathogens. Human
Immunodeficiency Virus (HIV-1) is one of the deadly infection
and threat to the society with ~37 million people currently being
infected worldwide. Thus, there is high demand to develop a
suitable HIV vaccine for this pandemic disease [1]. Although
more insight and progress has been made towards the vaccine
development but so far the efforts are futile. Since the advent of
antiretroviral therapy (ART) [2], the life expectancy of HIV
infected patients can be extended and improved but vaccine will
be the ultimate solution to this serious issue.

Major challenges involved in the development of HIV vaccine:
HIV virus changes its appearance and genetic information
frequently, which makes vaccine for one HIV strain to be
ineffective against other strains [3]. The HIV viral envelope is
covered with immune evading carbohydrates (glycan shield)
enriched in mannose residues and rapidly mutable proteins and
uses envelope spikes to bind thus infect other healthy cells. Cell
surface embedded carbohydrates play significant roles in the
body’s immune system, specifically to defend against viruses and
bacteria.

Major hurdle in glyco-science research: Researchers have
found that the most promising targets for immunogen design
are the carbohydrates or glycans present on the glycoprotein
gp120 [4]. Two envelope glycoproteins (gp120 and gp4l) are
found on the surface of HIV-1 virions. The epitope of gp120 has
~24 N-glycosylation sites and are densely glycosylated mostly
with high mannose type N-Glycans (Man9GIcNAc2). The
variability in potential N-glycosylation sites increases virus
fitness by masking the possible antibody binding sites. The
neutralizing power of broadly neutralizing antibody (bNAbs)
PG-9 and PG-16 towards the N-glycan suggests that these sugar
epitopes may be used towards the HIV vaccine development [5].

Although, progress has been made related to the structural
elucidation of protein but the structures and functions of glycans
that forms an immune shield on the virus still remains a
challenge though necessary for the development of effective
vaccines. Thus obtaining the homogenous, highly pure
carbohydrates antigens and glycoproteins for the biological
studies is highly sought [6].

A new class of broadly neutralizing antibodies (bNAbs) were
found to neutralize wide range of HIV-1 strains by recognizing
these N-Glycan epitopes. Thus synthetically prepared N-glycans
can mimic the exact carbohydrate epitope on the virus cell
surface for the development of HIV-vaccine.

A successful vaccine must be able to elicit broad and potent
NAbs (bNAbs) capable of neutralizing diverse strains of primary
HIV-1. Future insight in field of glycoscience is highly desirable
towards the successful development of HIV vaccine.
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