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Abstract

Ultraviolet radiation (UVR) induces immunosuppression and is a major factor for development of
skin cancer. Numerous efforts have been made to determine mechanisms for UVR-induced
immunosuppression and to develop strategies for prevention and treatment of UVR-induced
cancers. In the current study, we use IL-17 receptor (IL-17R) deficient mice to examine whether
IL-17 mediated responses have a role in UVB (290-320)-induced immunosuppression of contact
hypersensitivity responses. Results demonstrate that IL-17 mediated responses are required for
UVB-induced immunosuppression of contact hypersensitivity responses. The systemic immune
suppression and development of regulatory T cells are inhibited in UVB-treated IL-17R deficient
mice compared to wild-type animals. The deficiency in IL-17R inhibits the infiltration and
development of a tolerogenic myeloid cell population in UVB-treated skin, which expresses
CD11b and Gr-1 and produces reactive oxygen species. We speculate that the development of the
tolerogenic myeloid cells is dependent on IL-17-induced chemokines and inflammatory mediators
in UVB-treated skin. The inhibition of the tolerogenic myeloid cells may be attributed to the
suppression of regulatory T cells in UVR-treated IL-17R™~ mice. The findings may be exploited
to new strategies for prevention and treatment of UVR-induced skin diseases and cancers.

INTRODUCTION
It has been known that ultraviolet radiation (UVR) in the UVB range (290-320) induces
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immunosuppression and the immunosuppression induced by UVR exposure is a major risk
factor for skin cancer (1-8). Immunosuppression induced by UVR is confirmed in several
animal models, including contact hypersensitivity (CHS) (9,10). CHS response to allergens
is the most used model for study in UVR-induced immune suppression in mice and humans
(9,11). CHS response is inhibited in skin cancer patients whereas a suppression of CHS
responses is associated with increased skin carcinogenesis in UVR-treated animals
(2,8,11,12). UVR-induced immune suppression is triggered by UVR-induced DNA damage
in the skin and is mediated by the alteration in antigen presenting cell function, UVR-
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induced cytokines and soluble mediators, and ultimately the development of regulatory T
cells (6,7,13,14). UVR-induced regulatory T cells have important roles in UVR-induced
immune suppression and skin carcinogenesis (3,15) and are able to transfer antigen-specific
immune suppression to normal animals which are not treated with UVR (6,15-17). UVR-
induced CD4+ regulatory T cells include IL-10 producing Treg (CD4/CD25/Foxp-3) and
IL-4-producing Th2 and NKT cells (6,7,18).

Studies in humans and animals demonstrate that UVR induces infiltrations of CD11b+
myeloid cells in the skin, which are able to produce immune suppressive cytokine IL-10 or
IL-4 (19-21). Depletion of CD11b+/CD15+ cells inhibits the ability of UVR-treated human
skin cells to induce Th2 cells (20) whereas depletion of epidermal CD11b+ cells diminishes
the ability of UVR-treated mouse skin cells to induce regulatory T cells and suppress CHS
responses in mice (22,23). /n vivo treatment of mice with an anti-CD11b antibody reduces
the number of CD11b+ cells in the UVR-treated skin and inhibits UVR-induced tolerance
(24). Interestingly, patients with polymorphic light eruption (PLE) are hyper-responsive to
UVR exposure, which is associated with a reduced infiltration of CD11b+ myeloid cells in
the skin (25,26). Moreover, PLE patients are resistant to UVR-induced suppression of CHS
responses (26-28). Mechanisms for the infiltration and development of CD11b+ tolerogenic
myeloid cells in UVR-exposed skin remain to be fully elucidated. Langerhans cells (LC)
were originally considered to be primary cells responsible for UVR-induced immune
suppression. Recent studies in mouse models with depletion of LC show that LC may (29)
or may not be required (30). Interestingly, blood monocytes which express Gr-1 and CD11b
molecules are able to infiltrate, proliferate and differentiate into LC in UVR-treated skin
(31). The infiltration of these monocytes in the skin is dependent on the chemokine receptor
CCR2 (32). Collectively, CD11b+ myeloid cells in UVR-treated skin are likely
heterogeneous and tolerogenic myeloid cells remain to be fully characterized.

IL-17 is an inflammatory cytokine produced by immune cells as well as nonimmune cells
such as keratinocytes (33-35). The receptor for IL-17 (IL-17R) is ubiquitously expressed
(36,37). On the one hand, IL-17 is important for protective responses against infectious
agents and environmental hazards. On the other, it is involved in autoimmune diseases (38)
and cancers (39). A prominent activity of IL-17 is to induce the infiltration of myeloid cells
in inflammatory tissues (33,34,37). Little is known about the role of IL-17 in UVR-induced
immune suppression. A study shows high levels of IL-17 in the serum and Th17 cell-related
signal molecules RORvt, Stat3 and IL-6 in UVR-treated skin and skin tumors. It suggests
that IL-17 may be related with UVR-induced skin cancers (40). Studies from our laboratory
and others have demonstrated that IL-17 is required for cutaneous inflammation and
promotes chemical carcinogen-induced skin cancers in mice (41,42). One mechanism for
IL-17-mediated tumor promotion is to enhance the development and infiltration of myeloid
derived suppressor cells (43). A role of IL-17 in UVR-induced immune suppression has not
been investigated. The current studies will examine whether UVR-induced
immunosuppression of CHS responses is altered in mice which are deficient in the receptor
for IL-17 and whether IL-17 mediated effects are required for the development of regulatory
T cells which are able to transfer UVR-induced tolerance in normal mice.
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MATERIALS AND METHODS

Mice and reagents

IL-17R™"~ mice on C57BL/6 background were provided by Amgen and were bred in our
laboratory (44). The gene phenotype was routinely confirmed. Wild-type C57BI/6 mice were
purchased from Jacksons Laboratory. Both wild-type and IL-17R~/~ mice used in this study
were 6-8 weeks old. All animal procedures were performed according to NIH guidelines
and the protocols were approved by the Institutional Animal Care and Use Committee of the
University of Alabama at Birmingham.

UVR-induced immune suppression of contact hypersensitivity responses

Contact hypersensitivity responses to 2,4-dinitro-1-fluorobenzene (DNFB) are examined as
described in our previous studies (45,46). To examine a role of IL-17 in UVR-induced
immunosuppression, wildype and IL-17R~/~ mice (both on C57BI/6) were irradiated with
UVB (290-320) at 200 mJ cm~2 on shaved back skin once a day for four consecutive days.
This protocol has been selected based on our preliminary studies and literatures for the
mouse strain (47,48). The mice were sensitized with DNFB on the UVB-treated back skin
24 h after the last UVB exposure. Five days later, the mice were challenged with DNFB on
the right ear skin and the ear thickness was read prior to and 24 h after the challenge. To
examine whether the UVB irradiation induces tolerance, the mice were re-sensitized with
DNFB 7 days after the first challenge on shaved abdominal skin which was not exposed to
UVB. Five days after the re-sensitization, the mice were challenged on the left ear skin and
ear thickness was read.

Analysis of UVR-induced leukocyte infiltrations in the skin

To examine whether the deficiency in IL-17R affects UVB-induced inflammation in the
skin, mice were irradiated with UVB on shaved back skin four times on four consecutive
days as described above. UVB-treated skin tissues were harvested 24 h after the last UVR
and digested with collagenase IV (1 mg mL™1) at 37° C for 1 h. Cell suspensions were
stained with antibodies and results were analyzed by flow cytometry (46).

To examine the production of reactive oxygen species (ROS), UVR-treated skin cell
suspensions were stained with an oxidation-sensitive dye DCFDA and antibodies. The level
of ROS in specific subsets of myeloid cells was analyzed by flow cytometry (49).

Analysis of UVR-induced inflammatory mediators in the skin

Levels of mRNA for inflammatory mediators were quantified by real-time RT-PCR (44).
Mice were treated with UVB as described above and the UVB-treated skin tissues were
harvested 24 h after the last UVB exposure. The skin tissues were homogenized in TRIzol
and total RNA was isolated according to the manufacturer’s instructions (GibcoBRL). Real
time RT-PCR was performed with SYBRO Green Supermix Kit in an ABL Quantumstudio 6
system according to the manufacturer’s instructions (Applied System). The expression level
of cytokines was normalized to the house-keeping gene GAPDH in each sample. The
sequences for primers were: CXCL1: forward, 5-GCTGGGATTCACCTCAAGAA C-3,
reverse, 5 -TGGGGACACCTTTTAGCATC-3, Cox-2: forward, 5'-A
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TCTACCCTCCTCACATCCC-3, reverse, 5-TAGTTGCTCATCACCCC ACTC-3, IL-6:
forward, 5’-CCTCTCTGCAAGAGACTTCC-Z, reverse, 5'-
GCACAACTCTTTTCTCATTTCC-3/, CCL2: forward, 5-AACTCCC
ATCCCAATCACC-3, reverse, 5’-CCTCCATCAACCACTTTTCC-3’, GApDH: forward, 5'-
AATGGTGAAGGTCGGTGTGAAC-3, reverse, 5-GAAGATGGTGATGGGCTTCC-3'.

The concentration of PGE2 in the UVB-treated skin tissues was measured by using a
prostaglandin E2 EIA kit according to the manufacturer’s instructions (Cayman Chemical,
Ann Arbor, MI). Briefly, skin samples were homogenized in the buffer provided in the kit
and centrifuged at 11200 g for 15 min. The concentration of PGE2 in supernatants was
determined and normalized to the protein concentration in supernatants (41).

Examination of UVR-induced systemic immune suppression

To examine whether IL-17 affected the development of UVR-induced systemic immune
suppression, mice were treated with UVB as described above and spleens of the mice were
harvested 24 h after the last UVB treatment. Spleen cell suspensions were prepared. CD4+
transgenic T cells specific for ovalbumin were isolated from OT-Il mice and labeled with a
fluorescence dye CFSE. These CD4+ T cells (2 x 106 cells mL™1) were incubated with the
spleen cells from UVR-treated mice (1 x 107 cells mL™1) in the presence of an MHC class
I1-specific peptide (OVA323_339, ISQAVHAAHAEINEAGR, AnaSpec, Fremont, CA)(50).
Four days later, the cells were harvested and CFSE+ cells were analyzed by flow cytometry.
Replicating cells will have a lower level of CFSE than those without replication (Fig. 2). T
cells which were incubated without the peptide served as controls. The percentage of
nonreplicating cells is calculated for statistical analysis.

Transfer of UVR-induced tolerance by CD4+ T cells

To examine UVR-induced regulatory T cells, CD4+ T cells were purified from the draining
lymph nodes of wild-type and IL-17R~/~ mice, which were treated with UVB and sensitized
with DNFB. MACS beads coupled with anti-CD4 antibodies were used for CD4+ T-cell
purification according to the manufacturer’s instruction (Miltenyi Biotec Inc.) Control CD4+
T cells were purified from wild-type and IL-17R ™~ mice which were sensitized with DNFB
but not treated with UVB. The CD4+ T cells from control and UVB-treated mice were
transferred intravenously to naive wild-type mice which were not treated with UVR (5 x
108/mouse). The recipient mice were sensitized with DNFB 24 h after the CD4+ T cell
transfer and then challenged 5 days after the sensitization. Ear swelling was read 24 h after
the challenge.

Statistical analysis

All data are presented as means + SEM. The two tailed Student’s #test was applied for
statistical analysis with £< 0.05 being considered statistically significant.
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RESULTS AND DISCUSSION

A deficiency in IL-17R inhibits UVB-induced tolerance of CHS responses

Literature shows that UVR will induce the suppression of CHS responses in mice (9-11).
Our results showed that CHS responses were significantly inhibited in UVB-treated wild-
type mice following the first challenge compared to non-UVR-treated control mice (Fig. 1).
Moreover, the CHS response in UVR-treated wild-type mice was also significantly inhibited
after re-sensitization with DNFB on the abdominal skin which was not exposed to UVB. It
indicates that UVR not only suppresses the development but also induces tolerance of CHS
responses in the mice. The results are in accordance with literature (22). In contrast to the
results in wild-type- mice, there was no significant difference in CHS responses between
UVB-treated and non-UVR control IL-17R~/~ mice. Further results showed that UVR did
not have an effect on CHS responses in UVB-treated IL-17R™/~ mice which were re-
sensitized on the abdominal skin which was not exposed to UVR, either. The results suggest
that IL-17R™/~ mice are resistant to UVR-induced immune suppression and tolerance. It is to
note that the CHS response was lower in IL-17R~/~ than in wild-type mice, which were not
irradiated with UVB. This is in accordance with our previous report that a deficiency in
IL-17R inhibits CHS responses (44,46). However, CHS response is mediated not only by
IL-17 but also by INF-y (44). Therefore, the deficiency in IL-17R does not abrogate CHS
responses.

Literature shows that 1L-23, a stimulator for IL-17 production, inhibits UVR-induced
tolerance (47). However, the effect is attributed to IL-23-mediated repair of UVR-induced
DNA damage (47). We have found that the deficiency in IL-17R does not have a significant
effect on UVR-induced DNA damage in the skin (not shown).

Little is known about a role of IL-17-mediated responses in UVR-induced immune
suppression in the skin. A study shows high levels of IL-17 in the serum and Th17 cell-
related signal molecules RORyt, Stat3 and IL-6 in UVR-treated skin and skin tumors. It
suggests that 1L-17 may be related with UVR-induced skin cancers (40). The suppression of
UVR-induced immunosuppression and tolerance of CHS responses in IL-17R~/~ mice
suggests that the increase in IL-17 production in the UVR-treated skin may be a mechanism
for UVR-induced immune suppression which is known to have a key role in the
development of skin tumors (1,2,4,6-8,51).

IL-17R deficiency diminishes UVB-induced systemic immune suppression in spleen

Ultraviolet radiation induces not only local immune suppression in the skin and the draining
lymph node but also systemic tolerance in the immune system (2). Although our results
show that UVR-induced immune suppression of CHS responses is inhibited in IL-17R™/~
mice, it remains to be determined whether IL-17-mediated responses are required for UVR-
induced systemic immune suppression. Our results showed that spleen cells from UVR-
treated wild-type mice induced a lower level of T-cell activation (higher percentage of
nonreplicating cells) than those from control mice which were not treated with UVB (Fig.
2). In contrast, spleen cells from UVR-treated I1L-17R~/~ mice induced a similar level of T-
cell proliferation to those from control mice which were not treated with UVB. We have
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examined the suppressive effect of spleen cells from UVR-treated animals at various times
up to 6 days after the UVB treatment. Similar results were observed (not shown),
implicating that the systemic immune suppression in UVB-treated wild-type mice is long
lasting, and that UVB-induced systemic immune suppression is inhibited in IL-17R~~ mice.
The results provide evidence that the deficiency in IL-17R inhibits UVR-induced systemic
immune suppression.

IL-17R deficiency inhibits the development of UVB-induced regulatory CD4+ T cells

Ultraviolet radiation-induced regulatory T cells have important roles in UVR-induced
immune suppression and skin carcinogenesis (1,3,15). They are able to transfer antigen-
specific immune suppression to normal animals which are not treated with UVR (6,15-17).
Our results show that in accordance to literature (15,17), transfer of CD4+ T cells from
UVB-treated wild-type mic inhibited CHS responses in the recipient wild-type mice which
were not treated with UVB (Fig. 3A). However, the transfer of CD4+ T cells from UVB-
treated IL-17R™~ mice did not have a significant effect on CHS responses in wild-type
recipient mice (Fig. 3B). It implicates that UVR-induced development of regulatory T cells
is inhibited in 1L-17R™~ mice. The results not only provide a mechanism for the suppression
of UVR-induced tolerance of CHS responses but also indicate a clue to the inhibition of
systemic immune suppression in IL-17R~/~ mice.

A deficiency in IL-17R reduces UVB-induced tolerogenic myeloid cells in the skin

UVR-induced DNA damage is a trigger for UVR-induced inflammation in the skin and
immune suppression (6,13,52,53). An important feature is that UVR exposure induces
infiltrations of myeloid cells in the skin (9,54). These myeloid cells are tolerogenic, which
induce the development of regulatory T cells and play an important role in UVR-induced
immune tolerance (6,9,19,22). IL-17 has a prominent effect on the infiltration of myeloid
cells in inflammatory tissues (34,37,55). A role of IL-17 in the development of tolerogenic
myeloid cells in UVB-treated skin has not yet been investigated. Our experiments showed
that the deficiency in IL-17R did not have a significant effect on CD11b+ cells in the skin of
untreated naive mice (Fig. 4A). However, the level of CD11b+ cells was significantly lower
in UVB-treated skin of IL-17R~/~ mice than in that of wild-type mice (Fig. 4A,B). Further
analysis of gated CD11b+ cells showed that a CD11b+/Gr-1+ /F4/80- cell population, which
was hardly detectable in normal skin, was greatly increased in UVB-treated skin (Fig. 4A).
Remarkably, this subset was selectively reduced in UVB-treated skin of IL-17R~/~ compared
to that of wild-type mice. In contrast, the other subset which was CD11b+/Gr-1-/F4/80+ and
the dominant population in normal skin, did not show a significant difference between UVB-
treated wild-type and IL-1R™~ mice (Fig. 4A,C). To further analyze the CD11b+/Gr-1+ cells
which were induced in the UVB-treated skin and were significantly reduced in IL-17R™/~
mice, the production of reactive oxygen species (ROS) by the cell population was examined.
Results showed that the gated CD11b+/Gr-1+ cells from UVB-treated skin of IL-17R~/~
mice had a significant fewer number of ROS positive cells than those from UVB-treated skin
of wild-type mice (Fig. 4D). Literature shows that infiltrating CD11b+ myeloid cells are
required for UVR-induced immune tolerance in mice (22,24). Our findings demonstrate that
infiltrating CD11b+ cells in UVB-treated skin are composed of at least two subpopulations,
CD11b+/Gr-1+/F4/80- and CD11b+/Gr-1-/F4/80+, respectively. IL-17 has a selective effect
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on the number and ROS production of CD11b+/Gr-1+/F4/80- subset in UVR-treated skin.
Recent studies indicate that CD11b+/Gr-1+ is a specific marker for myeloid-derived
suppressor cells (MDSC) which are able to induce Treg cells, inhibit effector T cells and
suppress immune responses (56-58). Studies from our lab have shown that IL-17 promotes
the development of MDSC in tumor-bearing mice (41,43). Furthermore, animal and human
studies indicate that ROS have a pivotal role in MDSC-mediated suppression of T cells
(49,57,59). Importantly, the production of ROS has been implicated as a mechanism for
UVB-induced suppression of immune responses (60). The data in the current study indicate
that IL-17-mediated effects on the development and function of suppressive myeloid cells in
UVB-treated skin may be a novel mechanism for UVR-induced tolerance. We have shown
previously that UVB exposure induces depletion of antioxidant enzymes and enhances ROS
generation in the skin (61). It is possible that IL-17 regulates the activity of specific
antioxidant enzymes. Further studies are required to determine whether IL-17 has a role in
this process.

Ultraviolet radiation-induced production of inflammatory mediators and infiltration of
myeloid cells create an environment for the migration and development of tolerogenic
myeloid cells in the skin (6,7,19,53,62). Mechanisms underlying the effects remain to be
fully defined. Our data showed that the deficiency in IL-17R reduced levels of IL-6 and
Cox-2/PGE2 and chemokines CCL2 and CXCL1 in UVB-treated skin (Fig. 5A,B). PGE2
and IL-6 have been reported to have effects on the development of tumor MDSC (56,57,63).
UVR-induced Cox-2/PGE2 has important roles in UVR-induced immunosuppression (64)
and appears to be an initial mediator for the production of immunosuppressive cytokines
IL-4 and IL-10 (7,19,53,62,65). Chemokines CXCL1 and CCL2 have a role in the
infiltration of myeloid cells in UVR-treated skin (31,32,66). A deficiency in CCR2, the
receptor for CXCL1 and CCL2, inhibits the infiltration of MDSC into tumor tissues (67).
Our data show that CD11b+/Gr-1+ myeloid cells are hardly detectable in normal skin and
are induced in UVB-exposed skin (Fig. 4), implicating that they are newly infiltrated and
developed myeloid cells in the UVB-treated skin. The fact that a reduced number of UVB-
induced myeloid cells is associated with a reduction of CCL2 in UVB-irradiated skin of
IL-17R~/~ mice suggests that the induction of the chemokine by IL-17 is a mechanism for
the infiltration of the myeloid cells. Taken together, these results indicate that IL-17 has a
critical role in UVB-induced suppressive environments for the infiltration and development
of tolerogenic myeloid cells in the skin. Previous studies show that depletion of CD11b+
cells from UVB-treated skin cells abrogates their ability to induce tolerance and that
treatment of UVB-treated mice with an anti-CD11b antibody reduces the number of CD11b
+ cells in the UVB-treated skin and diminishes UVR-induced tolerance (22,24). Moreover,
polymorphic light eruption (PLE), a UVR-induced skin disease with hyper-responses to
UVR, is associated with a decreased infiltration of CD11b+ myeloid cells in the skin
(25,26,68). Interestingly, UVR causes less immunosuppression in patients with PLE (27).
Certainly, more studies are required for further determining mechanisms for 1L-17-mediated
regulation of tolerogenic myeloid cells in UVB-treated skin and UVR-induced immune
tolerance.

In summary, the current study demonstrates that IL-17-mediated responses are required for
UVR-induced immune tolerance. The systemic immune suppression and the development of
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regulatory T cells are inhibited in UVB-treated IL-17R™/~ mice. The deficiency in IL-17
responses inhibits the infiltration, development and function of a tolerogenic myeloid cell
population in the UVB-treated skin, which expresses CD11b and Gr-1 and produces ROS.
We speculate that the development of tolerogenic myeloid cells is dependent on IL-17-
induced chemokines and inflammatory mediators in UVB-treated skin. The reduction of
suppressive myeloid cells in UVB-treated skin is attributed to the inhibition of regulatory T
cell development and systemic immune suppression in UVB-treated IL-17R™/~ mice. The
findings in this study may be exploited to new strategies for prevention and treatment of
UVR-induced skin diseases and cancers.
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Ultraviolet radiation-induced immune tolerance is diminished in IL-17R~/~ mice. Wild-type
and IL-17R~/~ mice were irradiated with UVB (200 mJ cm~2) on shaved back skin once a
day for four consecutive days. The mice were sensitized once with DNFB on the UVR-
treated skin area 24 h after the last UVR. The mice were then challenged on the right ears 5
days after the sensitization. The mice were resensitized with DNFB on shaved abdominal
skin 7 days after the first challenge and were rechallenged on left ears 5 days after the
resensitization. Data show mean + SE (5 mice/group) of one of three independent
experiments, *P< 0.05, **P< 0.01.
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Figure 2.

Ultraviolet radiation-induced immune suppression is diminished in IL-17R~/~ mice. Wild-
type and IL-17R~/~ mice were irradiated with UVB (200 mJ cm~2) on shaved back skin once
a day for four consecutive days. The mice were sacrificed 24 h later and spleens were
harvested. Spleen cell suspensions were prepared and cultured with CFSE labeled OT-II
cells in the presence of a MHC class |1 specific peptide for 4 days. CFSE+ cells were gated
and analyzed. Histograms show that replicating cells express lower levels of CFSE than the
nonreplicating cells. Graph shows the percentage of nonreplicating cells in each group. Data
show mean + SE (3 mice/group) of one of three independent experiments.

Photochem Photobiol. Author manuscript; available in PMC 2016 May 27.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Lietal.

Inc. ear swelling (mm-2)

0

Page 14

B
* —&—Neg 15 1 —&—Neg
—— WH/Ctrl N'E —a— Ko/Ctrl
% —O0—WHUV E —o0—Ko/UV
o 10 -
£
o
=
7]
5 9
Q
O
£
1 O 1 T I I 1
24 48 72 0O 24 48 72
Figure 3.

Interleukin-17 regulates the development of UVR-induced CD4+ regulatory T cells. Wild-
type and IL-17R~/~ mice were irradiated with UVB (200 mJ cm™2) on shaved back skin once
a day for four consecutive days (Wt/UV and Ko/UV). The mice were sensitized once with
DNFB on the UVR-treated skin area 24 h after the last UVR. Control mice which were not
treated with UVR (Wt/Ctrl and Ko/Ctrl) were also sensitized with DNFB. Spleen and the
draining lymph node cells from all sensitized mice were harvested 5 days later. CD4+ T
cells were purified and transferred i.v. into naive wild-type mice (5 x 10° cells/mouse),
which were not treated with UVR. The recipient mice were sensitized with DNFB 24 h later
and challenged 5 days after the sensitization. Data show mean + SE (5 mice/group) of one of
two independent experiments, *£ < 0.05.
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Figure 4.

Interleukin-17 regulates myeloid cells in UVR-exposed skin. Wild-type and IL-17R™/~ mice
were irradiated with UVB (200 mJ/cm~2) on shaved back skin once a day for four
consecutive days. Skin tissues were harvested 24 h after the last UVR and digested with
collagenase. (A) Skin cells were stained and analyzed by flow cytometry. (B,C) Percentage
of positive cells from total skin cells. (D) Positive cells with reactive oxygen species (ROS)
in the gated CD11b/Gr-1 population. Data show mean + SE (3—4 mice/group), one of three
independent experiments **~ < 0.01.
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Figureb.
Interleukin-17 regulates UVR-induced chemokines and Cox-2/PGE2. Wild-type and

IL-17R~~ mice were irradiated with UVB (200 mJ cm~2) on shaved back skin once a day
for four consecutive days. Skin tissues were harvested 24 h after the last UVR. (A) Levels of
mMRNA in ear skin tissues were quantified by real-time RT-PCR (4/group, *£< 0.05). (B)
Concentrations of PGE2 in ear skin tissues were measured by ELISA (6/group). Data show
mean + SE of one of two independent experiments.
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