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Follicular dendritic cell contributions to HIV pathogenesis

Gregory F. Burtona,∗, Brandon F. Keele a, Jacob D. Estes a, Tyler C. Thacker a

and Suzanne Gartner b

Early after infection, large quantities of HIV are trapped on
follicular dendritic cells (FDCs) thus establishing a potent
reservoir of infectious virus adjacent to highly susceptible
CD4-bearing T lymphocytes. Throughout much of the disease
course, active HIV infection is largely confined to sites
surrounding FDCs suggesting that this microenvironment is
highly conducive to infection. FDCs maintain HIV infectivity
and trapped virus can cause infection even in the presence of
neutralizing antibody. FDCs also contribute signaling to the
germinal center microenvironment that appears to increase
HIV infection and replication. This article discusses these
FDC contributions to HIV pathogenesis.
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Introduction

Dendritic cells (DCs) and follicular dendritic cells
(FDCs) both play important, but quite distinct roles
in HIV pathogenesis. Dendritic cells are thought to
play a primary role in the establishment of HIV in-
fection since they appear to be one of the early cells
to come in contact with the virus. Virus interaction
with DCs may occur in a number of ways including
the binding of gp120 by DC-specific, ICAM grabbing
non-integrin or DC-SIGN.1 DCs bearing HIV migrate
into secondary lymphoid tissues and in this process
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can form clusters with T cells that initiate explosive
viral replication within the T cell population.2 This
interaction may play a substantive role in the initial
seeding of secondary lymphoid tissues with virus.
In contrast to DCs, FDCs appear to play a role in
pathogenesis after initial infection and seeding of the
secondary lymphoid tissues has occurred. The lym-
phoid tissues represent a major reservoir of HIV with
the majority of trapped virus (estimated at 1.5× 108

copies of viral RNA per gram lymphoid tissues) ex-
isting on the surface of FDCs.3–7 The association of
retrovirus with FDCs has profound consequences for
both host and pathogen. As a consequence of virus
trapping, previously trapped antigens on FDCs are
lost and cannot be re-trapped and shortly afterwards,
specific antibody responses to these antigens become
markedly impaired.8, 9 Eventually, although due to
unknown mechanisms, the FDC network is destroyed.
While HIV trapping on FDCs is deleterious to the
host, it is advantageous for the virus due to close
proximity to activated CD4 lymphocyte targets and a
microenvironment that both facilitates transmission
of infection as well as maintenance of virus infectivity.

FDCs as a potent HIV reservoir

Conventional protein antigens trapped on FDCs
are maintained in their native conformation for
months.10 This retained antigen is important for
maintenance of long-term, T-cell dependent antibody
responses.11–13 The observation that FDC-trapped
antigens remain in their native form suggests that
FDCs may protect trapped material from degrada-
tion in an environment where antibody, complement
proteins and endogenous proteases exist. While the
ability to maintain antigens on FDCs is beneficial for
induction and maintenance of secondary antibody
responses, if HIV becomes trapped on FDCs, the
follicular network could become a reservoir of infec-
tious material that is maintained for long periods. To
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Table 1. Production of p24 in co-cultures of HIV-bearing murine FDCs and H9 target cells

Time (weeks) HIVIIIB retained
in vivo on FDCsa

p24 (ng) retained on
100,000 FDCsb

p24 production (ng/ml) in co-cultures of FDCs and H9c

10,000 FDCs 1,000 FDCs 100 FDCs

1 58 336 ± 6 137 ± 4 72 ± 1
6 55 278 ± 14 149 ± 9 76 ± 8
12 73 176 ± 3 130 ± 15 65 ± 4
24 14 48 ± 3 36 ± 3 17 ± 2
36 5 14 ± 1 6 ± 1 1 ± 0.1

Note: Virus was trapped and retained on FDCs in vivo for the indicated time intervals.
a Mice were passively immunized and injected with HIVIIIB. FDCs were isolated from groups of four to five mice at the indicated time after
injection of virus.
b A total of 1× 105 FDCs were assessed to determine the amount of associated (trapped) p24. This value was used to calculate the input
virus present on 10,000, 1,000 and 100 FDCs.
c HIV p24 production was monitored by p24 capture ELISA (Coulter) according to the manufacturer’s instructions. Co-cultures of the
indicated number of FDC bearing virus and 50,000 H9 cells were maintained for 6 days prior to analysis and the amount of p24 produced
was determined by subtracting the input virus (i.e. trapped on FDCs) from the total p24 present. Values expressed are the means± S.E.
of triplicate cultures. (Reproduced with permission from Smith et al., The Journal of Immunology 166:690–696, 2001; Copyright 2001, The
American Association of Immunologists.)

determine how long FDC-trapped virus remains in-
fectious we employed a non-permissive murine model
where virus could be localized on FDCs in vivo and
assessed for persisting infectivity over many months.
The mouse represents an excellent animal model for
these studies since murine cells do not support HIV
infection or replication.14 The non-permissive status
of themodel was critical to assess persisting virus infec-
tivity since even low level viral infection/replication
would produce new virus that could replenish the
FDC-HIV reservoir and artificially prolong the time
during which infectious virus could be detected.
Therefore, mice were passively immunized with
virus-specific antibody and then inoculated with HIV
to form immune complexes thus allowing follicular
trapping. Over a 9-month period, FDCs were isolated,
the HIV quantitated and its remaining infectivity as-
sessed (Table 1).15 Quantitation of the HIV trapped
on 1× 105 FDCs indicated that the virus trapped
remained relatively constant over the first 3 months
in vivo and thereafter declined. The rate of decay of
trapped HIV was estimated by linear regression analy-
sis and indicated an in vivo half-life of about 2 months.
This value is consistent with observed decay rates of
conventional protein antigens on FDCs suggesting
that both HIV and protein antigens are retained for
similar periods.10 Remarkably, FDCs at every time in-
terval examined (including 9 months after injection)
bore sufficient infectious virus to not only transmit,
but to establish a robust infection. Importantly, even
as few as 100 FDCs retained ample infectious virus

to induce nanogram levels of HIV p24 production
by CD4+ lymphocytes. These data establish both the
longevity and the potency of the FDC-HIV reservoir
and indicate that FDCs do not need to be infected
to transmit infection. Quantitation of the number
of infectious units of HIV present on FDCs obtained
from a mouse 1 week post injection of virus indicated
that 100 FDCs bore 77 half-maximal, tissue culture
infectious dose (TCID50). Using this value coupled
with the estimated 2 month half-life of FDC-trapped
HIV (see above) we calculated that 9 months after
a single exposure (injection) of HIV, approximately
five TCID50 would be present on 100 FDCs.15 From
these estimations, we reason that in infected subjects
where viral replication persists even under highly ac-
tive anti-retroviral therapy (HAART), this reservoir
could be continually replenished thus providing a
very long lived repository of infectious virus.
Kinetic studies of HIV decay in infected subjects

treated with HAART indicates a biphasic decay con-
sisting of a rapid first phase and much slower second
phase.7, 16 The second phase may be caused by virus
produced in long-lived cells, activation of latently
infected cells and/or viral release from reservoirs.17

Mathematical modeling studies designed to deter-
mine if the release of FDC-trappedHIV could account
for the biphasic decay kinetics observed if contribu-
tions from long lived infected cells were ignored, in-
dicated that the FDC reservoir could itself account for
the observed viral decay (although it should be noted
that these studies did not rule out a contribution from
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long-lived cells).17 Cavert et al. noted that HAART
resulted in a substantial decrease (up to 4 orders of
magnitude) in virus found on FDCs after 6 months
of treatment.7 The authors indicated that the decay
rate of virus on FDCs was more dramatic than they
expected and these data appear to differ with our
findings in the mouse estimating a half-life of around
2 months.15 Since FDCs trap and retain antigens,
including HIV, in the form of immune complexes
formed with specific antibody and/or complement
proteins,15, 18, 19 we reason that where HIV infection
and replication are ongoing prior to treatment, the
FDC reservoir would become ‘supersaturated’ [see
Figure 1(A)]. Under these conditions, most virus
would be bound to FDCs by single or only a few
immune complex—FDC interactions mediated by
complement and/or Fc receptors. At the onset of
HAART, HIV replication would rapidly decrease and
virus bound to FDCs could easily be lost since only

Figure 1. Postulated effect of viral density on the stability of HIV binding to FDC under conditions when virus density is
high (panel A) and low (panel B). When viral immune complexes are in a lattice, release of one Fc region from the FDC
does not release the virus because more receptors would be involved with each complex and because each virus particle
would be held by multiple antibody molecules. Arrows indicate the fate of HIV-IC under conditions of high versus optimal
viral density. (Note that antibody and virus are not drawn in their relative sizes to emphasize Fc–FcR interactions with FDC.)

a few interactions between the viral immune com-
plexes and the FDC-receptors would occur. However,
as virus is lost from the FDC-virus reservoir, released
Fc and complement receptors would then be freed
to interact with the remaining complexes.17 Further-
more, each immune complex would likely form a
more extensive ‘lattice’ where multiple virions would
be interacting with multiple antibody and comple-
ment molecules [Figure 1(B)]. Both of these events
would lead toward stabilization of the viral immune
complex. Thus in our mouse model, where a single
exposure to virus occurs, the HIV is bound stably to
FDCs and persists for many months whereas in the
human studies the binding of large amounts of virus
to FDCs prior to the advent of HAARTmay be less sta-
ble resulting in a more rapid decay upon initiation of
therapy.
Treatment of infected subjects with HAART results

in a dramatic decrease in FDC-trapped HIV and in
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some subjects, little or no virus is detected on FDCs
after a few months of treatment suggesting the possi-
bility that this reservoir had been depleted.7 Because
FDCs in our studies appeared to be able to maintain
even small amounts of virus in an infectious form,
we sought to correlate the level of infectious virus on
FDCs with the strength of signals obtained from the
same tissues by in situ hybridization. In a collabora-
tion with Drs Paul Racz, Klara Tenner-Racz and Ash-
leyHaase, we passively immunizedmice with anti-gp41
and then injected HIV to allow follicular trapping.
Seven days after injection of virus (when the FDC-HIV
reservoir would contain much more virus than was
found on FDCs 9 months after injection15), the mice
were killed and their lymph nodes obtained. The tis-
sues were divided into three groups, two of which were
sent to our collaborators for detection of viral RNA
by in situ hybridization. We kept the remaining group
and isolated FDCs to perform infectivity studies. We
found that every FDC had at least one TCID50 of HIV
present. In situ hybridization analyses revealed that at

Figure 2. Human FDCs maintain HIV immune complexes in infectious form for over 25 days. HIVIIIB (360 pg p24) alone
or in the presence of anti-gp41 (Chessie 8; 0.3mg) was cultured (37 ◦C) in the presence or absence of human tonsillar
FDCs (10,000) throughout a 1-month period. At the indicated times, H9 target cells (50,000) were added and the ability of
remaining virus to cause infection assessed 2 days later by measuring any resulting p24 production. Although virus alone
and/or in immune complex form maintained infectivity for a few days (see inset; units are ng p24/ml), significantly more
viral p24 was produced for much longer periods when FDCs were incubated with HIV-immune complexes. (Reproduced
with permission from Smith et al., The Journal of Immunology 166:690–696, 2001; Copyright 2001, The American Association
of Immunologists.)

best, a very weak signal could be detected but that this
signal was weaker than would typically be classified
as positive in a human. While limited in scope, these
observations suggest that caution should be used in
interpreting weak or negative in situ hybridization sur-
veys since significant amounts of infectious virus may
still be present on FDCs which would be fully capable
of causing infection of surrounding cells.
Because the above studies were performed using

murine FDCs, we also sought to determine if human
FDCs could protect the infectious nature of HIV. To
test this hypothesis, virus was incubated for increasing
periods of time in the presence or absence of human
FDCs and specific antibody after which rescue of re-
maining infectious virus was performed by adding sus-
ceptible CD4 T cells and monitoring the production
of HIV p24 (Figure 2).15 We found that HIV rapidly
lost its infectious nature if incubated by itself or in the
presence of antibody directed to the envelope glyco-
proteins. In fact, infectious virus remaining after even
a few days of culture was not able to induce production
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ofmore than 600 pg of p24. Interestingly, although the
differences were small, it was noted that specific anti-
body alone appeared to help maintain virus infectiv-
ity slightly better than when virus was incubated alone
(Figure 2, inset). Remarkably, the addition of human
FDCs not only protected viral infectivity for at least 25
days but generated over 40, 20 and 5ng of p24 after
1, 2 and 3 weeks in culture, respectively, thus indicat-
ing the ability of human FDCs to maintain the infec-
tious nature of HIV. It is important to note that this
FDC-mediated maintenance of HIV infectivity occurs
for a much longer period (≥25 days) than that ob-
served with cells bearing DC-SIGN where infectivity is
maintained only about 4 days.1

Maintenance ofHIV infectivity in vitro suggested that
FDCs in HAART-treated subjects might also bear in-
fectious HIV. FDCs obtained from a HAART treated
subject (130 days on AZT and Indinavir, viral load
undetectable) induced infection in susceptible CD4
lymphocytes at all doses examined (10,000 to 100)
confirming the presence of infectious virus on these
cells.15 Although the presence of a contaminating in-
fected T cell or macrophage cannot be ruled out in
this sample, the data support the concept that human
FDCs in vivo can maintain virus in an infectious state
and thereby provide a persisting source of replication
competent HIV.
Because FDCs trap and retain antigens, including

HIV, in the form of immune complexes, specific an-
tibody and Fc and/or complement receptors on FDC
may play important roles. Preliminary studies suggest
that both antibody and FcγRs on FDCs are impor-
tant as the absence of either largely negates the ability
of FDCs to maintain HIV infectivity (Smith, Keele,
Burton, unpublished). It has been reported that FDCs
trap HIV by virtue of complement components (e.g.
C3 and its fragments),18, 19 adhesion molecules (i.e.
CD54 and CD11a)20 and antibody.15 Because we see
no FDC-maintenance of infectivity in the absence of
antibody, it may be that themanner in which virus par-
ticles associate with FDCs may contribute to both the
stability of the interactions as well as the length of time
that virus infectivity is maintained in this reservoir.
This may also suggest that virus trapped at different
times during infection may be preserved on FDC net-
works with different efficiencies since there are indi-
cations that only limited follicular localization of HIV
occurs prior to seroconversion, but ample trapping oc-
curs after the generation of antibody.21, 22 While the
mechanism of FDC-maintenance of HIV infectivity is
still unclear, we reason that interactions between the
virus, specific antibody to determinants present on the

viral envelope, and FDC-FcRs lead to stabilization of
the virus envelope which in turn maintain its infec-
tivity. Because antibody leads to slightly better preser-
vation of virus infectivity in vitro (compared to virus
alone—see Figure 2, inset), we envision that antibody
itself may stabilize the virus particle while at the same
time providing a ‘handle’ whereby FDCs can ‘hold on’
to the virus (see Figure 3, upper left corner). We pos-
tulate that this ‘holding on’ occurs by the intertwin-
ing of the FDCs’ dendritic processes which fold over
the virus and prevent the non-covalently associated
gp120 from dissociating from gp41. In this manner,
the ability of FDC-trapped virus to cause infection in
a CD4 and co-receptor dependent manner could be
prolonged. This reasoning is consistent with observa-
tions by Layne et al. who found that a major compo-
nent of loss ofHIV infectivity correlated with shedding
of envelope gp120.23 If FDC interactions with trapped
virus do help prevent shedding of gp120, then less
gp120 should be found in cultures containing FDCs.
To test this, we incubated laboratory adapted HIV-1
alone or with antibody directed to gp41 in the pres-
ence or absence of FDCs and measured the amount
of shed gp120. Virus incubated alone shed 23ng of
gp120 and the addition of anti-gp41 reduced this to
18.5 ng. In contrast, the presence of FDCs and anti-
body reduced gp120 shedding to 10.6 ng (less than
50% of the value obtained when virus was cultured
alone). When the virus was assessed for its ability to
cause infection of neoplastic target cells (H9), infec-
tion inversely correlated with shed gp120 (0.9, 2.1 and
12.9 ng p24 produced fromH9 infection by virus incu-
bated alone, with antibody or with antibody+ FDCs,
respectively). While the data are preliminary in na-
ture, they are consistent with the concept that FDCs
may prolong virus infectivity by preventing or reduc-
ing the shedding of gp120 needed for transmission of
infection. Whether other mechanisms also contribute
remains unknown, regardless, the ability of FDC to
maintain HIV in an infectious state suggests that the
FDC network can provide a long-term source of repli-
cation competent virus to allow infection to persist or
to re-ignite infection when suitable conditions present
themselves (e.g. cessation of anti-retroviral therapy).

FDCs convert neutralized HIV
into infectious virus

Because FDCs trap antigens including HIV in the
form of immune complexes and since infected sub-
jects can produce neutralizing antibodies to HIV, we
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Figure 4. Electron micrograph showing budding of numerous virus particles from the surface of an infected cell obtained
from an human FDC-T cell culture containing HIV-1 and 1ng of neutralizing antibody to gp120.24 Cell preparations were
treated with uranyl acetate and lead citrate; magnification ×12,900. Inset is taken from the area indicated by arrows (mag-
nification ×40,000). (Photomicrograph contributed by Dr Andras K. Szakal, Department of Anatomy, Division of Immuno-
biology at the Medical College of Virginia campus of Virginia Commonwealth University, Richmond, VA.)
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sought to determine if FDC-trapped HIV immune
complexes formed with neutralizing antibodies would
still be able to infect susceptible T cells. To test this,
both laboratory adapted strains (HIVIIIB, HIVMN,
HIVSF2) and a primary isolate (91US714) of HIV-1
were incubated for 1 h at 37 ◦C with neutralizing
doses of antibodies (H902, F105 or b12) to form im-
mune complexes and then cultured for 4 days in the
presence of staphylococcal enterotoxin E activated
CD4 T cells with or without FDCs (autologous or allo-
geneic) to determine if infection would occur. In the
absence of FDCs, no infection was seen as assessed by
PCR amplification for HIV gag proviral DNA. In con-
trast, regardless of the dose of neutralizing antibody
used (including a 1 million-fold excess above the
neutralizing dose), infection was always seen when
FDCs were present.24 Ultrastructural examination
of cells from the FDC-containing cultures in which
neutralizing antibody was present revealed the pres-
ence of numerous virus particles budding from the
surface of infected cells (Figure 4). That the FDCs
could permit infection in the presence of neutral-
izing antibodies is consistent with their function in
normal immune responses where they must ‘present’
unprocessed antigen to B cells in germinal centers.
Here, it would be expected that specific antibody
would be present and that it could ‘mask’ epitopes
on FDC-trapped antigens thus inhibiting or blocking
recognition by the immunoglobulin receptors on B
cells. However, experiments addressing this issue indi-
cate that antigen-specific B cells are able to recognize
immune complexed antigen on FDCs (or iccosomes)
even in the presence of excess antibody.25 In the case
of HIV and neutralizing antibody, the requisite por-
tions of gp120 are ‘masked’ and therefore unavailable
for interaction with CD4 in the absence of FDCs but
‘uncovered’ when FDCs are present allowing them to
interact with CD4 and co-receptor molecules to cause
infection (see Figure 3, upper right corner). Perhaps
in the process of trapping antibody–virus complexes
via Fc receptors on FDCs, Fc regions of the neutral-
izing antibody are ‘pulled back’ in such a manner
that sterically hindered CD4 binding sites on gp120
are freed to interact with the target cells. Alterna-
tively (or in addition), when FDCs and T cells contact
each other, a sequestered microenvironment may be
formed at the synapse and the normal on/off rate
of antigen–antibody interactions may ‘free’ gp120
molecules for long enough to allow binding to CD4
on the target cells. While the mechanism is not under-
stood at present, it does appear that FDCs are able to
‘work with’ immune complexed antigen and display it

in such a manner that antigenic determinants (in the
case of antigens) or envelope glycoproteins (in the
case of HIV) can interact with the corresponding re-
ceptors on adjacent cells. This observation may help
to explain, at least in part, why HIV infection persists
in and around FDCs even in the presence of strong
immune responses. The inability of neutralizing anti-
body to block infection in the presence of FDCs may
also have the potential to contribute to pathogenesis
by helping to establish an FDC reservoir. In our ex-
perimental models, localization of antigens on FDCs
is optimized in the presence of specific antibody.
Since some immunization strategies elicit antibody, it
seems reasonable to postulate that these antibodies
would likely bind HIV leading to immune complex
formation and subsequent trapping on FDCs. In this
manner, small quantities of virus that might not or-
dinarily be sufficient to cause infection, may become
concentrated on FDCs where not only would they be
placed in close proximity to activated susceptible CD4
lymphocytes but also be able to elude the protective
effects of neutralizing antibody.

Other FDC contributions that may affect
HIV pathogenesis

Throughout clinical latency, active HIV infection is
largely confined to germinal centers.3, 26, 27 This ob-
servation suggests that there are unique properties
of this microenvironment that make it especially con-
ducive toHIV infection.We sought to determine if the
presence of FDCs in cultures of infected cells would
contribute to the overall level of infection observed.
Tonsillar lymphocytes and FDCs were obtained from
two non-infected subjects and the T cells infected with
HIVIIIB and cultured for 8 days± autologous FDCs
to determine their effect on virus production as as-
sessed by production of HIV p24. Infected lympho-
cytes incubated alone produced 540 and 600 pg of
p24 whereas the cultures with FDCs generated 6950
and 8060 pg p24, donors 1 and 2, respectively. Since
the FDCs do not become infected,28 these data sup-
port the concept that FDCs are providing signals that
lead to increased infection and/or replication of the
virus. Because FDCs provide signals to lymphocytes
that increase their activation/proliferation state,29, 30

we reasoned that this signaling might increase the
activation state of the infected cells leading to the
observed increase in HIV production. Studies, which
are ongoing, suggest that the presence of FDCs in
culture with infected T cells appears to increase HIV
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transcription, consistent with the above observation
(Thacker and Burton, unpublished). FDCs may also
contribute other signals that make the germinal cen-
ter microenvironment highly conducive to HIV trans-
mission. While CD4 T cell–B cell interactions in the
germinal center are well understood, little is known
about CD4 T cell–FDC interactions within these sites.
It is known that CD4 T cells in lymphoid follicles aid
in the germinal center reaction by providing needed
T cell help for B cells. A major population of germinal
center CD4 T cells express the CD57 antigen,31 and
recently it has been postulated that they are a distinct
subset of helper T cells (TFH; follicular T helper cells
or germinal center T helper cells; GC-Th cells) that
are particularly effective in providing help to follicular
B cells.32 Interestingly, it has been demonstrated that
CD57+ T cells in the light zone of GCs intimately inter-
act with FDCs in direct cell-to-cell contact, suggesting
that FDC interactions with this subset of CD4 T cells
occur in vivo.31 Hufert et al. showed thatCD57+/CD4+
GCT cells had up to 10-fold higher frequency of infec-
tion compared to CD57−/CD4+ T cells from the same
patient and that active viral replication was detected
almost exclusively in the CD57+/CD4+ GC T cells.33

Ongoing work in our laboratory suggests that in vivo,
T cells surrounding FDCs have higher expression of
the HIV co-receptor CXCR4 and that FDCs can pro-
vide signals that lead to increased expression of this
chemokine receptor in vitro (Estes and Burton, un-
published). These findings may provide a partial an-
swer as to why CD57+/CD4+ germinal center T cells
aremore susceptible toHIV infection and indicate an-
other reason the microenvironment of the germinal
center is ideal for transmission of HIV infection. The
CD57 bearing population of germinal center T cells
may also be uniquely suited to infection by CXCR4 uti-
lizing isolates of HIV and thus play a role in selection
of CXCR4 tropic strains of HIV.

Conclusions

Recently, significant attention has been focused on
reservoirs of HIV that frustrate eradication of the
virus as well as re-igniting infection after treatment
interruption or cessation. While a number of studies
have focused on chronically infected CD4 T cells,
less is known about the FDC reservoir, even though it
represents perhaps the largest accumulation of virus
in the body. The contributions of FDCs and their
trappedHIV to viral pathogenesismay bemultifaceted
(Figure 3). FDC-trapped HIV remains infectious for

long periods of time, can cause infection in the pres-
ence of neutralizing antibody, and the presence of
FDCs in cultures of virally infected cells leads to in-
creased infection/replication of HIV. Throughout
the course of infection, mutations arise in HIV that
generate different quasispecies. These quasispecies
may each be trapped on FDCs over the time course
of disease and, since they are maintained in an infec-
tious state, be a source of replication competent virus
when conditions occur that favor outgrowth of one or
another quasispecies. In the case of drug resistance,
early high levels of virus replication may generate mu-
tations that confer resistance to one or more drugs
and these could presumably be trapped on FDCs.
During therapy, conditions may arise that could allow
these mutations to establish infection. Additionally,
the FDC reservoir is likely constantly replenished.
Productively infected cells could burst virus locally
which could in turn be trapped. Furthermore, latently
infected T cells that would not normally express HIV
could, on entering the germinal center microenvi-
ronment, be activated by antigen presentation via
germinal center B cells and FDC-costimulatory sig-
nals thus becoming high expressers of HIV. In this
manner they could contribute to the overall viral load
and further replenishing of the HIV reservoir. Thus,
not only do FDCs serve as a potent long-term source
of infectious virus to perpetuate HIV infection, but
they also provide signals that contribute to a state of
high cellular activation making the germinal center a
particularly conducive site for virus transmission and
replication. A further understanding of this impor-
tant cell and its contributions to HIV pathogenesis
may allow design of effective intervention strategies
that target this reservoir.
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