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VIH et glycosaminoglycanes
Le virus de l’immunodéficience humaine (VIH), qui cause le SIDA, est à l’origine de plus de 25 millions de
décès et de plus de 5 millions de nouveaux cas d’infections chaque année.
L’infection des cellules commence par la fixation de gp120, une glycoprotéine de l’enveloppe virale, sur le
récepteur CD4 de la cellule cible (lymphocyte T4). Cette interaction gp120-CD4 est suivie de la fixation du
virus à deux co-récepteurs , fixation qui entraîne la fusion de la membrane virale et de la membrane
plasmique de la cellule cible et donc l’entrée du virus (on notera au passage l’importance de la fluidité
membranaire!).
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Human immunodeficiency virus and heparan sulfate

Figure 1 : mécanismes d’entrée du VIH dans un lymphocyte T4

FIGURE 3 | HIV-1 entry mechanism. (A) Schematic representation of the
multi-step process of HIV-1 entry; from attachment to CD4 (left) to fusion
between the viral and the cell membrane (right). The gp120 trimer, upon
binding to CD4 (in green), experiences extensive structural changes that open
up the variable loops V1/V2 and V3 (orange and yellow), and concomitantly
expose and/or fold the so called CD4 induced bridging sheet that will be
recognized by the co-receptor (CCR5 and/or CXCR4). This second interaction

triggers the insertion of the gp41 fusion peptide into the cell membrane and
promotes viral entry (Reprinted from Ref. (102), with permission from
Elsevier). (B) Three-dimensional structure of gp120 in the CD4-bound
conformation (from pdb:2b4c), showing the inner and outer domains, the
V1/V2 loop stem, and the four b strands (CD4 induced bridging sheet in blue)
that together with the V3 loop (in green) contribute to co-receptor selectivity
and interaction.
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this b-sheet (known as CD4i for CD4 induced epitope) makes increase in the net positive charge of the V3 loop (75), which
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V3 loop has a major influence on HIV-1 tropism and appears to (see below).
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FIGURE 2 | In cis and in trans capture of HIV-1 by heparan sulfate. HS can
play multiple roles during viral infection. (A) On top of cells that express large
1. Introduction
amount of HS, but low CD4, such as macrophages, HS can capture viral
particles and facilitate in cis subsequent interaction with specific entry

receptors. (B) HS from non-permissive cells such as endothelia or epithelia
can sequester HIV-1 and then mediate in trans infection by presenting the
virus to permissive cells. (C) HS can contribute to both attachment and
transcytosis of HIV-1 through epithelia.

Heparan sulfate (HS) glycosaminoglycans are hybrid molecules with unbranched polysaccharide
polymers covalently attached to the protein core [1–3]. The backbone of HS polymer is assembled by
Figure 3 : structure de l’héparane sulfate
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(GlcNAc), reaching up to 100–150 residues in length (Figure 1).
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Figure 1. Structural features of heparan sulfate (HS). HS is a linear polymers composed of
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The synthesized chains are then modified heterogeneously, and in domains, by multiple enzymes [4,5].
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specific binding sites for >400 proteins, including cell adhesion molecules, growth factors,
chemokines, and factors regulating angiogenesis and blood coagulation [9–12]. Because of the later
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inflammation. Heparan sulfate proteoglycans (HSPG) have also been implicated in pathogenesis
induced by human herpesviruses and multiple clinically relevant viruses [6,7,13–17]. The abundant
expression and ubiquitous presence of HS on mammalian cell surfaces makes it ideal platform to
capture the viruses and wide variety of pathogens including parasites [7]. Several lines of evidence
have helped define the role of HS during viral infection. For instance, multiple envelope glycoproteins

