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FRCs, and thus their biosynthetic products, can be condi-
tionally depleted from intact adult LNs. This model permits
the demonstration that FRCs regulate the trafficking of resting
lymphocytes, as was anticipated, but not that of activated lym-
phocytes, showing for the first time to our knowledge that the state
of the lymphocyte dictates the rules governing its egress from LNs.

Results
LN FRCs Are Marked by FAP Expression and Mediate Normal LN
Homeostasis. We previously described a bacterial artificial chro-
mosome (BAC) transgenic (Tg) mouse line (DM2) (21) in which
the fap gene in the BAC has been modified by the insertion of
a cassette composed of the coding sequences of the primate
diphtheria toxin (DTX) receptor (DTR) and firefly luciferase. In
this Tg mouse, fap-driven luciferase expression was detected in
the inguinal LN (iLN) but not the spleen, consistent with the
relative levels of Fap mRNA in these tissues (Fig. 1A). Among
enzymatically dispersed CD45− stromal cells from iLNs stained
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express Cxcl13 (8, 26) and not the Cxcl13-expressing FDCs
(Fig. 2C).

Roles of the LN FAP+ FRC in Viral Infection. To examine the con-
tribution of FRCs to the development of T- and B-cell immune
responses, we intranasally infected mice with influenza A virus.
This results in an acute localized pulmonary infection that gen-
erates robust antiviral T- and B-cell responses in the mediastinal
(med) LN. Moreover, because FAP+ stromal cells are absent
from the adult mouse lung (21), alterations in the infection
process that may be associated with the depletion of FAP+

stromal cells would be secondary to impaired responses in the
draining LN and not to a direct effect on the lungs.

An increase in CD45+ cells was the first change to occur in the
medLNs, followed by increased numbers of FAP+ FRCs, BECs,
and LECs 2 d later (Fig. 3A). This expansion of the stromal cell
populations and CD45+ cells peaked 9 d postinfection, with all
groups contracting thereafter except for LECs, which remained
increased at day 30 postinfection. Influenza A virus infection
10 d after the DTX-mediated depletion of FAP+ FRCs, a time at
which LNs are still disrupted (Fig. S2 and Fig. 3B), caused
a comparable fold increase in the LN stromal cell types, in-
dicating that the residual FRCs maintained a capacity for
responding to an acute infection. This response, however, did not
compensate for the initial deficit caused by DTX treatment
(Fig. 3C).

To assess the effects of specifically inducing a deficiency of
FRCs, we measured various parameters of the antiviral immune
response 6 d postinfection. The numbers of influenza-specific
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obeyed the same rules as naïve T cells, clonal expansion and
effector differentiation would be severely limited, leading to in-
efficient control of an infection. Therefore, different rules must
regulate the trafficking of naïve and activated T cells.

Because FAP marks the FRCs of the LN, and because our
laboratory has generated mouse lines in which the FAP-expressing
cells can be conditionally depleted, we were able to directly as-
sess FRC functions in resting and responding LNs. We found
that FRCs are required for the maintenance of a normal resting
LN architecture, and thus are indispensable for the initiation of
T- and B-cell responses to viral infections. However, once an
immune response is established, activated T and B cells no longer
depend on the presence of FRCs; FRCs neither control the
continued development nor suppress the proliferation of T and B
cells in the late phase of a viral infection. Moreover, depletion of
this cellular source of the CCR7 ligands, CCL19 and CCL21, does
not result in increased release of activated CD8+ T cells from the
responding LN, suggesting that activated T cells are not retained
in the LN by CCR7-mediated signals. Instead, activated CD8+ T
cells in responding LNs down-regulate the expression of S1PR1,
the receptor that mediates lymphocyte egress from LNs. The de-
tection of S1PR1 on antigen-specific CD8+ T cells that have left
the draining LN and circulated to a nondraining lymph node
suggests that reacquisition of S1PR1 expression is the essential
signal for LN egress of activated T cells.

Once activated by antigen-bearing DCs, naïve T cells enter
a program of differentiation that leads to the generation of ef-
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