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aV 33-Integrin Relocalizes nectinl and Routes Herpes Simplex Virus

to Lipid Rafts

Tatiana Gianni and Gabriella Campadelli-Fiume

Department of Experimental Pathology, Section on Microbiology and Virology, Alma Mater Studiorum—University of Bologna, Bologna, Italy

Herpes simplex virus (HSV) enters cells by fusion at plasma membranes or endosomes. Cellular factors route the virus to differ-
ent pathways. &V 33-integrin directs HSV to a lipid raft and acidic endosome pathway. We report that infection mediated by
nectinl plus &V 33-integrin exhibits the same characteristics as entry mediated by raft-located forms of nectin. &V 33-integrin
relocalizes nectinl to lipid rafts, independently of virus. Thus, HSV routing to the lipid raft-dependent pathway is consequent to
the integrin-induced relocalization of nectinl. Inhibition by the Na+/H+ exchanger 5-(N-ethyl-N-isopropyl)amirolide suggests
that &V 33-integrin overexpression favors HSV macropinocytic uptake in some cells but not in others.

H erpes simplex virus (HSV) enters cells by a number of differ-
ent routes, i.e., fusion of the virion envelope with plasma
membranes or with endosomes—which can be neutral or acidic
endosomes; in specialized cells, HSV enters by macropinocytosis
(5, 10, 19-23). On the virus side, entry requires four essential
glycoproteins, including gD as the receptor binding protein plus
gH/gL and gB as the conserved fusion apparatus present in all
herpesviruses (2, 7). For HSV, the different routes of entry are
dictated by the cell. So far, limited attention has been paid to the
cellular determinants that route HSV to one or another entry
pathway. Recently, our laboratory has shown that «V33-integrin
serves as such a determinant and routes HSV to a pathway depen-
dent on lipid rafts, dynamin 2, and acidic endosomes (12). Specif-
ically, CHO cells lack B3-integrin (11), including the aV(33-
integrin heterodimer. When CHO cells express nectinl or HVEM,
two of the alternative gD receptors, they enable HSV entry,
implying that oV B3-integrin is not required for HSV to enter
cells. Nonetheless, this surface molecule does affect the HSV
entry pathway. Specifically, in the absence of aV33-integrin,
HSV enters CHO-nectinl cells through a pathway indepen-
dently of cholesterol-rich membrane microdomains, commonly
referred to as lipid rafts (14, 26), and of dynamin2, an endocytosis
GTPase responsible for the scission of newly formed vesicles,
which invaginate from the plasma membrane and are then re-
leased into cytoplasm by the action of dynamin2 (14). In the pres-
ence of aVB3-integrin, HSV enters CHO-nectinl cells through a
pathway dependent on cholesterol-rich rafts and dynamin2. Entry
into CHO cells is through acidic endosomes, irrespective of the
presence of aVB3-integrin. HSV enters J-nectinl (6) and 293T
cells via a neutral pH compartment—either the plasma mem-
brane or nonacidic endosomes—independently of cholesterol-
rich rafts and dynamin2 (10, 12). When the same cells overexpress
aVB3-integrin, HSV infection is inhibited by bafilomycin A
(BFLA), implying that infection takes place through an acidic
compartment and is dependent on the presence of cholesterol-
rich rafts and dynamin2 and is thus similar to that seen in aV33-
integrin-positive CHO-nectinl cells (12).

Wild-type nectinl (wt-nectinl) exists in two isoforms named o
and o, which differ in the cytoplasmic tail; the & isoform carries a
longer C-tail and a C-ter PDZ-binding domain (2, 6, 28). Neither
isoform localizes to the lipid rafts. We hypothesized that a mechanism
by which aV83-integrin can route HSV to lipid raft- and dynamin2-
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dependent entry rests on redirecting nectinl, or the complex of nec-
tinl plus HSV, to the lipid rafts, from which location the virus is then
endocytosed. The hypothesis predicts that engineered forms of nec-
tin1 targeted to lipid rafts, in the absence of &V 33-integrin, mimic the
entry pathway dependent on lipid rafts and dynamyn 2, mediated by
nectinl plus eV 33-integrin. We probed this hypothesis by character-
izing the entry pathway mediated by nectinl-GPI (nectinl-
glycosylphosphatidylinisitol) and nectin1-EGFR (nectin1-epidermal
growth factor receptor). nectin1-GPI is a form of nectinl devoid of
the natural transmembrane and cytoplasmic tail and anchored to the
membranes by a GPI anchor. GPI-anchored proteins are among the
best available markers of cholesterol-rich rafts (26), and nectin1-GPI
indeed localizes to these microdomains (10). nectin-EGER carries the
replacement of the natural nectinl C-tail by that of EGFR (10) and
was included here because EGFR is also a typical raft-located receptor
(26). The previous finding that the characteristics of HSV entry into J
cells mediated by wt-nectin or nectin-GPI differed with respect to
inhibition by BFLA, a compound which blocks endosome acidifica-
tion, is consistent with the hypothesis. BFLA did not inhibit infection
of J-nectin1 cells but did inhibit infection of J-nectin-GPI cells, im-
plying that nectin-GPI routes HSV to an acidic endosomal pathway
(10).

The HSV-1 entry pathway mediated by nectinl plus aV33-
integrin exhibits characteristics similar to those of the entry
pathway mediated by raft-located nectin1-GPI and nectinl-
EGFR. To ascertain whether entry mediated by nectin1-GPI or
nectin-EGFR requires lipid rafts, CHO cells expressing nectinl
and no (3-integrin, nectinl plus aVB3-integrin, nectin-GPI, or
nectin-EGFR (the latter two in the absence of 33-integrin) were
exposed to filipin or nystatin, two cholesterol-depleting com-
pounds, and infected with R8102, a recombinant which carries a
lacZ gene under the control of the immediate early a27 promoter
(6). Alarge body of evidence indicates that R8102 3-galactosidase
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(B-Gal) expression, formally used to measure « gene expression,
is directly proportional to the amount of virus entered into the cell
and is therefore a bona fide quantitative indicator of HSV entry (6,
8). Figure 1A and B show that HSV entry into CHO cells express-
ing nectin-GPI or nectin-EGFR was inhibited by nystatin or filipin
in a dose-dependent fashion. The pattern of inhibition was very
similar to that seen in CHO cells expressing wt-nectinl in the
presence of aV33-integrin and contrasted with that seen in cells
expressing wt-nectinl alone, which exhibited no inhibition. This
series of results provides evidence that entry mediated by nectin
plus aVB3-integrin mimics entry mediated by nectin-GPI or
nectin-EGFR into CHO cells and suggests that aV[33-integrin
may act by relocalizing nectin1 to lipid rafts.

Next, we examined whether the HSV entry pathway mediated
by nectin1-GPI or nectin-EGFR requires the sealing factor dy-
namin2. CHO cells expressing nectinl, nectinl plus aV3-
integrin, nectin-GPI, or nectin-EGFR were exposed to the dy-
namin2 inhibitor dynasore (17) and infected with R8102. As
shown in Fig. 1C, infection mediated by nectin1-GPI or nectin-
EGEFR was dose-dependently inhibited by dynasore, in similarity
to infection mediated by wt-nectinl plus «VB3-integrin. To
strengthen these results, cells were transfected with the dominant-
negative (DN) version of dynamin 2, Dyny,4a_gpp> OF Wt-Dyngpp
as a control prior to infection with R8102, essentially as described
previously (12). Dyngy4a_crp inhibited infection relative to that
seen with Dyngpp in nectinl oy 3;5-integrin-expressing cells, as
described previously (12), as well as in cells in which entry was
mediated by nectin-GPI or nectin-EGFR (Fig. 1D). The results
provide evidence that infection mediated by wt-nectinl in the
presence of aVB3-integrin closely resembles that mediated by
raft-targeted nectin-GPI or nectin-EGFR with respect to the dy-
namin2 requirement. It was previously shown that entry into J
cells mediated by nectin-GPI and nectin-EGFR becomes sensitive
to bafilomycin A and is therefore similar to entry into J cells ex-
pressing both nectinl and aV33-integrin (10). Cumulatively, en-
try mediated by nectinl plus aVB3-integrin and entry mediated
by nectin-GPI or nectin-EGFR exhibit the same distinguishing
requirements, i.e., those for lipid rafts, dynamin2, and acidic en-
dosomes.

aV[33-integrin relocalizes nectinl to lipid rafts. The finding
that entry mediated by nectinl plus aV33-integrin mimics entry
mediated by raft-located forms of nectinl raises the possibility
that integrin induces a relocalization of nectinl to lipid rafts. To
verify this, we overexpressed nectinl alone, aV 33-integrin alone,
or the combination of nectinl plus aV33-integrin in 293T cells
(9) and analyzed their subdomain membrane localization by
means of a floatation experiment. The use of 293T cells, which
were preferred because of their high level of transgene expression
following transfection, was legitimate based on the previous find-
ing that the entry pathway into 293 cells overexpressing o'V [33-
integrin closely resembles that mediated by nectinl plus integrin
into CHO cells with respect to the requirement for lipid rafts,
dynamin2, and acidic endosomes (12). In the floatation experi-
ment, the cell membranes, prepared as described in reference 10,
were layered at the bottom of a preformed discontinuous (5%-—
35%—42%) sucrose gradient. The lighter membrane fractions,
which include lipid rafts, float to the medial-upper fractions,
whereas the heavier membrane fractions partition toward the bot-
tom of the gradient. The results presented in Fig. 2A show that, in
cells overexpressing nectinl alone, nectinl partitioned predomi-
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FIG 1 Inhibition of R8102 infection by nystantin (A), filipin (B), dynasore
(C), or the dominant-negative Dyny,x_grp (D) in CHO cells expressing the
following receptors: nectinl alone (Nec), nectinl plus oV B3-integrin (Nec-
aVB3), nectin-GPI (NecGPI), and nectin-EGFR (NecEGFR). Cells were pre-
treated with inhibitors at the amounts indicated in the abscissas and infected
with R8102 (3 PFU/ml) for 90 min at 37°C in the same medium. Inoculum was
removed, and cells were overlaid with Dulbecco’s minimal essential medium
(DMEM) containing or not the appropriate inhibitor for a further 8 h. For
filipin, cells were preincubated with the compound at 37°C for 30 min and
infected for 30 min (30 PFU/ml) in the same medium. For nystatin, cells were
preincubated with nystatin for 16 h, the inhibitor was removed, and cells were
washed and infected for 60 min at 37°C (3 PFU/ml) in the absence of nystatin.
With both inhibitors, infected cells were overlaid without inhibitor. For dyna-
sore, cells were preincubated for 60 min at 37°C. (D) Cells were transfected
with Dynga_grp OF Wt-Dyngpp (16) encoding dynamin2 fused to green flu-
orescent protein (GFP) in the wt or dominant-negative (DN) version (K44A
substitution) 18 h prior to infection. In all assays, each point represents aver-
ages = standard deviations (vertical bars) of the results of experiments per-
formed in triplicate. HSV R8102 recombinant expresses lacZ under the control
of the @27 promoter (6). Infection was quantified as the B-Gal level; results are
expressed as percentages compared to untreated cells.

nantly to the denser, bottom fractions of the gradient (fractions 8
to 12), whereas in cells overexpressing nectinl plus aV33-
integrin, nectin partitioned predominantly to the medial fractions
(fractions 4 to 7) and in smaller amounts to the denser fractions.
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FIG 2 Floatation of membranes from cells expressing nectinl alone or in
combination with aVB3-integrin. 293T cells overexpressing nectinl alone
(Nec), aVB3-integrin alone (aVB3), nectinl plus aVB3-integrin (Nec-
aVB3), nectin1-GPI (NecGPI), or nectin1-EGFR (necEGFR) were solubilized
in TNE buffer (10 mM Tris-HCI, 150 mM NaCl, 5 mM EDTA, 1% Triton
X-100, 0.036 mg/ml of each of the protease inhibitors Na-p-tosyl-L-lysine
chloromethyl ketone [TLCK; Sigma-Aldrich] and N-tosyl-L-phenylalanine
chloromethyl ketone [TPCK; Sigma-Aldrich]) and layered at the bottom of a
preformed 5%-35%—42% sucrose gradient, as detailed in reference 10. After
centrifugation at 200,000 X g for 20 h at 4°C in a SW41 swing-out rotor, 12
fractions (1 ml) were collected from the top. Aliquots from each fraction were
subjected to sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-
PAGE). nectinl was visualized by Western blotting (WB) with CK6 monoclo-
nal antibody (MAD; Santa Cruz Biotechnologies) directed to the ectodomain,
followed by peroxidase-conjugated anti-mouse antibody and enhanced
chemiluminescence (ECL). For panel B, samples were denatured in the ab-
sence of B-mercaptoethanol to enable integrin visualization by polyclonal an-
tibody (PAb) 1930 (Chemicon, Milan, Italy) to aV-integrin. Numbers indicate
the numbers of the fractions.

In a replicate experiment (Fig. 2B), aV33-integrin partitioned to
the medial-bottom fractions of the gradient, independently of
whether it was overexpressed alone or in combination with nec-
tinl; nectinl partioned to the same fractions as aVB3-integrin.
The presence of a high proportion of nectin at the medial fractions
was similar to that shown in panel A. nectin-GPI partitioned to the
medial-upper fractions of the gradient (Fig. 2A), in agreement
with a previous report (10). nectin-EGFR partitioned to the
medial-bottom fractions, in similarity to the results seen when
nectinl was coexpressed with aV33-integrin. The electrophoretic
mobility of nectinl as a doublet was reported previously and likely
reflects heterogeneity in oligosaccharide composition and matu-
ration (27). Of note, the relocalization of nectinl in aVp3-
integrin-overexpressing cells was prevalent, not absolute; further-
more, a small amount of nectinl in 293T cells overexpressing
nectinl alone partitioned to the medial fractions (fractions 4 and
5), likely because 293T cells express endogenous aV33-integrin.
Altogether, the results show that, when coexpressed with aV33-
integrin, alarge fraction of nectin1 was relocalized to the less dense
membrane fractions. We note that membrane microdomains are
highly dynamic structures, ranging from nanoscale assemblies to
the more stable clustered platforms to complete micrometer-scale
phase separations (26). The nectin-GPI marker appears to associ-
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ate to the very light assemblies, whereas nectinl plus aVf3-
integrin, similarly to nectin-EGFR, appears to associate to coalesc-
ing microdomains. Coalescence of lipid rafts is a frequent
phenomenon in integrin-guided redistribution of cell surface pro-
teins (15).

The lipid raft localization of nectinl expressed in combination
with aVB3-integrin was further validated by confocal micros-
copy, with the aid of a typical raft marker, the antibody cross-
linked cholera toxin B (CT-B). CT-B binds the pentasaccharide
chain of ganglioside GM1, a constituent of cholesterol-rich mi-
crodomains. As shown in Fig. 3A to E, in the absence of &V 33-
integrin overexpression, a very small fraction of nectinl colocal-
ized with CT-B (Fig. 3E), mainly at the growing edge of the cell
(Fig. 3D). In cells overexpressing aV33-integrin, a large fraction
of nectinl (Fig. 3F to I) as well as of aV33-integrin (Fig. 3] to M)
colocalized with CT-B, in agreement with the floatation results.
The vast majority of the surface-expressed nectin-GPI colocalized
with CT-B (Fig. 3N to Q), in agreement with the floatation exper-
iment. Overall, we observed heterogeneity in the extent to which
cells bind CT-B; for heuristic purposes, we show here cells with
high CT-B uptake.

An open question is whether the integrin-mediated HSV entry
via lipid rafts occurs by macropynocytosis. One argument against
this possibility is the observed requirement for dynamin2, as this
GTPase does not generally participate in macropinocytosis-
mediated virus entry (18). To address this issue, we measured the
effect of EIPA [5-(N-ethyl-N-isopropyl)amirolide], a Na+/H+
exchanger considered to a be a diagnostic inhibitor. Rottlerin and
genistein, inhibitors of protein kinase Cé (PKC8) and of tyrosine
kinases, respectively, were included in these assays, as entry by
macropinocytosis usually requires these activities (18). CHO cells
expressing nectinl with or without aV33-integrin, nectin1-GP]I,
and nectin-EGFR, 293T cells (wt or overexpressing oV[3-
integrin), and J-nectinl cells (wt or overexpressing aV[3-
integrin) were exposed to increasing concentrations of inhibitors.
The results presented in Fig. 4 show that EIPA inhibited HSV
infection to a great extent in CHO-nectin]1 cells, i.e., in the absence
of aV B3-integrin; the presence of integrin increased inhibition to
a small extent. In J-nectinl cells, EIPA did not exert any inhibi-
tion, irrespective of the presence or absence of integrin. In 293T
cells, aVB3-integrin overexpression conferred about 40% inhibi-
tion by EIPA; this percentage is in contrast to the dramatic
changes induced by oV 33-integrin overexpression with respect to
cholesterol depletion and dynamin2 dependency (12). The extent
of EIPA inhibition in aV[33-integrin-overexpressing 293T cells
was similar to that reported for keratinocyte cultures (25). Inhibi-
tion by genistein and rottlerin highlighted a requirement for cel-
lular tyrosine phosphorylation and PKC8, was scarcely affected by
the presence or absence of aV33-integrin, and took place also in
J-nectin cells, which were unaffected by EIPA. Based on these re-
sults, oV 33-integrin may favor partial HSV uptake by macropi-
nocytosis in some cells but not in others; some cells exhibit EIPA
sensitivity even in the absence of aV33-integrin.

Conclusions. «VB3-integrin routes HSV to a entry pathway
dependent on the presence of lipid rafts, dynamin2, and acidic
endosomes. Here, we provide evidence that the underlying mech-
anism is relocalization of nectinl to lipid rafts. The evidence is
3-fold. First, the nectinl- and aV33-integrin-dependent pathway
exhibits the same requirements as the pathway mediated by
nectin-GPI or nectin-EGFR, i.e., dependency on lipid rafts, dy-
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FIG 3 Localization of nectinl and aV83-integrin at lipid rafts, as detected by colocalization with CT-B (cholera toxin B) by confocal microscopy. CHO cells
transiently overexpressing nectinl alone (Nec) (A to E), nectinl plus aV33-integrin (Nec-aV33) (F to M), or nectin-GPI (NecGPI) (N to Q) were labeled using
a Vybrant lipid raft-labeling kit (Invitrogen). Live cells were incubated for 10 min at 4°C with recombinant CT-B, rinsed several times with chilled phosphate-
buffered saline, and incubated with anti-CT-B rabbit antibody for 15 min at 4°C. After several rinses, cells were paraformaldehyde fixed, permeabilized with
Triton X-100, and then stained for the presence of nectinl (green) (A, F, and N) by means of MAbs R1.302 and CK35 for nectinl or MAb L230 for oV 33-integrin
(J), followed by anti-mouse fluorescein isothiocyanate-coupled antibody. CT-B was stained with anti-rabbit DyLight 549 (red) (B, G, K, and O). Cells were
mounted with Fluoromount and observed with a Leica TCS-SL confocal microscope. Images were collected with a 63X oil immersion objective (numerical
aperture, 1.62); confocal slices were 0.7 to 1.5 wm thick; confocal microscopy was performed as previously detailed (1). Panels C, H, L, and P show merged images.

Panels D, E, I, M, and Q show enlargements of the white dotted rectangles in panels C, H, L, and P, respectively.

namin2 and acidic endosomes. Previously, it was shown that
nectin-GPI indeed localizes to lipid rafts, a typical feature of GPI-
anchored proteins (10); here we confirm that nectin-EGER also
localizes to lipid rafts. Second, in floatation experiments, when
expressed together with oV 33-integrin, a large portion of nectinl
partitioned with the less dense membrane fractions, which typi-
cally included the lipid rafts. In contrast, when aV33-integrin was
not overexpressed, nectinl partitioned to the denser fractions of
the gradient. Third, when expressed with aV33-integrin, part of
the nectinl colocalized with the lipid raft marker CT-B, a mole-
cule known to bind GM1, a lipid constituent of lipid rafts. Impor-
tantly, the aVB3-integrin-dependent relocalization of nectinl to
lipid rafts was observed in uninfected cells, and therefore it is a
cell-dependent phenomenon, induced by aVB3-integrin, that is
independent of HSV-1 binding to nectinl.

The cell-guided relocalization of nectin to lipid rafts in a
aVB3-integrin-dependent fashion is a novelty. The properties of
nectin and integrins may well account for this phenomenon. In-

March 2012 Volume 86 Number 5

deed, in the well-documented system of formation of adherens
junctions, nectinl affects the localization of aVB3-integrin and
vice versa (28). Specifically, nectinl is a constituent of and guides
the formation of adherens junctions in polarized epithelial cells.
nectinl homo- and heterotransdimerizes with other nectins in
opposing cells, plays an important role in the integration of integ-
rin at the cell-cell adhesion sites of contacting cells and at the
leading edges of moving cells, and is thus involved in fundamental
cellular functions together with integrin. With respect to the abil-
ity of integrins to organize and concentrate receptors at the lipid
raft platforms, a notable example is the stabilization of the immu-
nological synapse. In that example, T cells first interact via the
T-cell receptor with major histocompatibility complex class II
(MHC-II) on antigen-presenting cells; the 82 integrin LFA-1
(lymphocyte function-associated antigen 1; also named antigen
CD11A) expressed on T cells is then activated through an inside-
out signaling process that increases LFA-1’s avidity for its ICAM
(intercellular adhesion molecule) ligand on the adjacent antigen-

jviasm.org 2853


http://jvi.asm.org

Gianni and Campadelli-Fiume

A B .
10 10
$80 80
£60 60
B 40 40
EZO -o-CHO-Nec 20 *CHO-NecGPI

-~ CHO-Nec-avB3 - CHO-NecEGFR
O 10 20 30 40yM 0 10 20 30 40uM

E F
10 10

<80 80

§% o

5 40 40

€ 5 ¢ CHO-Nec 20 *CHO-NecGP!

= - CHO-Nec-avp3 -8-CHO-NecEGFR

0 5 1015 20 25y)M 0 5 10 15 20 25uM

I J
10 10

K80 80

§% o

5 40 40

£ 5 ~* CHO-Nec 20 *CHO-N&cGPI

- 0 -6- CHO-Nec-avf3 -8-CHO-NecEGFR

0 10 20 30 40 50 uM 0 10 20 30 40 50 puM

60 60
40 40
0 ¢ 293T 20 “*J-Nec
0 --293T-avp3 0 - J-Nec-avf3

0 10 20 30 40uM 0 10 20 30 40uM

--293T-
0 5

- J-Nec-avf33

10 15 20 25uM 0 5 10 15 20 25uM

- J-Nec-avf3

0 p 0

0 10 20 30 40 50 uM 0 10 20 30 40 50 puM

FIG 4 Effect of EIPA (A to D), rottlerin (E to H), and genistein (I to L) on R8102 infection of CHO or J cells expressing nectinla with or without «V83-integrin,
nectin-GPI, and nectin-EGFR and of 293T cells (wt or overexpressing oV 33-integrin). Cells were exposed to the indicated concentrations of inhibitors from 1
h prior to infection with R8102 (3 PFU/ml) and harvested at 6 h after infection. For all assays, each point represents the averages * standard deviations (vertical
bars) of the results of experiments performed in triplicate. Infection was quantified as 3-Gal levels and is expressed as a percentage compared to untreated cells,
as detailed in the legend to Fig. 1. For all inhibitors, toxicity was measured simultaneously with the effect of the inhibitors on virus infection by adding 10%
AlamarBlue (Invitrogen) to replicate specimens in DMEM lacking phenol red from time zero until harvesting and optical reading at 570 and 600 nm, as described
previously (12). Cytotoxicity, expressed as the percentage of nonviable cells at 25 uM concentration, ranged between 1% and 5%.

presenting cell, thus leading to the formation of stable conjugates
(26, 29). A further consideration is the fact that a number of vi-
ruses make use of lipid rafts as gateways to the cell. In general, this
reflects the localization of the viral receptors. With respect to her-
pesviruses, the involvement of integrin, not as a primary HSV
receptor but as a routing factor, and the concomitant role of lipid
rafts as the site of entry differ from the role of integrins and lipid
rafts in the infection of Kaposi’s sarcoma-associated herpesvirus
(KSHV) and Epstein-Barr virus (EBV). Both of those viruses ex-
ploit integrins as entry receptors, interacting with gB and gB/gL,
respectively (3, 4). Interestingly, KSHV infection is inhibited by
drugs that affect lipid raft integrity in a cell line-dependent man-
ner; inhibition occurs in some but not all endothelial cells and not
in fibroblasts (3). This route of entry does not require dynamin2.
EBV entry into B cells is inhibited by lipid raft disruption through
methyl-B-cyclodextrin and nystatin (13). Whether this reflects a
requirement for integrin localization at lipid rafts remains to be
investigated. With respect to viruses other than herpesviruses, an
interesting case in point is human immunodeficiency virus (HIV).
The raft-located CD4 interacts with and induces conformational
changes to virion gp120. The coreceptor CXCR4 is not located at
the raft. By lateral mobility, the CD4-modified gp120 recruits
CXCR4 to the periphery of the raft, and the unburied V3 loop of
gp120 interacts with it (24). In this example, the coreceptor be-
comes recruited to the periphery of the raft by the virion glyco-
protein. The notable difference from the mechanism described
here with nectinl is that the relocalization of nectinl enabled by
aVB3-integrin is independent of the presence of HSV.
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