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FIGURE 4.6. IL-17A PROMOTES NEUTROPHIL INFILTRATION IN THE CORNEA AFTER
HSV INFECTION THROUGH CXCL1/KC INDUCTION.

WT and IL-17RA KO mice were infected with 1X104 PFU of HSV in PBS or
mock infected with only PBS by corneal scarification. (A) CXCLI/KC mRNA
expression was examined and compared between WT and IL-17RAKO mice by
quantitative real-time PCR (qQRT-PCR). CXCL1/KC mRNA levels in mock-infected mice
were set to 1 and used for relative fold up-regulation at various days PI. Data represents
means + SEM from two independent experiments (n=2 and each sample is representative
of 8 corneas). (B) Corneal CXCL1/KC protein levels were analyzed from WT and IL-
17RAKO mice at indicated time points. Data show mean values + SEM from three
different independent experiments (n=3 and each sample is representative of 8 corneas).
MK/T-1 cells (Corneal stromal keratocytes) were stimulated under different
concentrations of IL-17 in the presence or absence of anti-IL-17A mAb for 24 hrs.
Supernatants were collected for VEGF-A protein estimation by ELISA and cells were
collected and pooled for analysis of VEGF-A and sVEGFR-1 mRNA expression by qRT-
PCR. The mRNA levels in control media were set to 1 and used for relative fold up-
regulation at various days PI. (C) IL-17A stimulated CXCL1/KC production by MK/T-1
cells in a dose dependent manner as analyzed by qRT-PCR (top) and ELISA (bottom).
(D) IL-17A was more potent inducer of CXCL1/KC as compared to IL-6. Data represents
means + SEM from two independent experiments (n=6). (N) HSV infected WT and IL-
17RAKO Mice were sacrificed on day 1, 2 and 15 PI and corneas were pooled group
wise for flow cytometry analysis. (E) Representative FACS plots for corneal CD45"
CD11b" Ly6G" neutrophils between WT and IL-17RA KO mice. (F) Bar graphs show
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reduced CD45" CD11b" Ly6G " neutrophil numbers per cornea from IL-17RA KO mice
group as compared to WT. (G) Local neutralization of IL-17A was carried out using
anti-IL-17A mAb by sub-conjunctival injection during early (left panel) and late (right
panel) stages of HSV infection as indicated. (H) CXCL1/KC mRNA expression was
examined and compared between isotype and anti-IL-17A mAb treated mice by
quantitative real-time PCR (qQRT-PCR). CXCL1/KC mRNA levels in mock-infected mice
were set to 1 and used for relative fold up-regulation at various days PI. Data represents
means + SEM from two independent experiments (n=2 and each sample is representative
of 8 corneas). Mice from local IL-17A neutralization groups were sacrificed on day 15 PI
and corneas were pooled group wise for flow cytometry analysis. (I) Representative
FACS plots for corneal CD45" CD11b" Ly6G" neutrophils between isotype mAb and
anti-IL-17A mAb treated mice. (J) Bar graphs show reduced total CD45" CD11b" Ly6G"
neutrophils numbers per cornea from anti-IL-17A treated group as compared to isotype
treated group. (Data is representative of one experiment from 4-pooled corneas). Corneal
sections from HSV infected corneas of isotype and anti-IL-17A mAb treated mice were
analyzed by immunofluorescence microscopy with antibody specific for Ly6G (green).
Sections were counterstained with propidium idodide (red) for nuclear staining. Images

are representative of 6 corneas from two independent experiments. Bars, um.
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FIGURE 4.7. SCHEME DEPICTING VARIOUS CRITICAL EVENTS ORCHESTRATED BY IL-
17A AFTER HSV INFECTION IN CAUSING CORNEAL ANGIOGENESIS.

(A) Model proposing the critical role of IL-17A in the deviation of physiological balance
between VEGF-A and sVEGFR-1 after HSV infection. (B) Mechanisms by which IL-
17A promotes corneal angiogenesis after HSV infection. Normally, naive uninfected
cornea constitutively secretes large amounts of sSVEGFR-1 and small amounts of VEGF-
A. This leads to a perfect physiological balance between these two molecules, sVEGFR-1
counteracting angiogenic properties of VEGF-A. The net result is the absence of any
blood vessels in normally uninfected corneas (left panel). However, early after HSV
infection there is increased expression of IL-17A in the cornea, which is mainly
contributed by early innate cells such as yd T cells. The increased levels of IL-17A then
further contributes to the increased VEGF-A expression by direct stimulation of corneal
stromal fibroblast cells as well as indirectly through increased production of IL-6 which
in turn in combination with IL-17A further promotes VEGF-A production. Moreover,
HSV infection of corneal epithelial cells as well as IL-17A mediated signaling also
downregulates sVEGFR-1 expression in the cornea. In addition to reduced expression of
sVEGFR-1, IL-17A also promotes expression of MMP-9, which further affects the
VEGF-A bioavailability by increased sVEGFR-1 degradation. This in turn leads to more
physiologically active VEGF-A, which is free from inhibitory actions of sSVEGFR-1. This
free VEGF-A drives the initial angiogenic sprouting early after HSV infection (middle
panel). During later stages of SK, when replicating virus is cleared off from the cornea,
IL-17A also promotes the CXCLI/KC expression, which promotes the migration of
neutrophils in the inflamed cornea. These neutrophils act as an additional source of pre-
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formed VEGF-A as well as MMPs that contribute to sVEGFR-1 degradation. These
events in addition to direct stimulatory effects of IL-17A on VEGF-A, IL-6 and MMP-9
production, further deviates the balance between VEGF-A and sVEGF-1 and leads to the

development of corneal angiogenesis as observed during late stages of SK (Right Panel).
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