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Abstract

Background—Chronic inflammation has been associated with the development and progression
of human cancers including prostate cancer. The exact role of the inflammatory Th17-1L-17
pathway in prostate cancer remains unknown. In this study, we aimed to determine the importance
of Th17 cells and IL-17 in a Pfen-null prostate cancer mouse model.

Methods—The Pfen-null mice were treated by Th17 inhibitor SR1001 or anti-mouse 1L-17
monoclonal antibody from 6 weeks of age up to 12 weeks of age. For SR1001 treatment, the mice
were injected i.p. twice a day with vehicle or SR1001, which was dissolved in a dimethylsulfoxide
(DMSO) solution. All mice were euthanized for necropsy at 12 weeks of age. For IL-17 antibody
treatment, the mice were injected i.v. once every two weeks with control 1gG or rat anti-mouse
IL-17 monoclonal antibody, which was dissolved in PBS. The injection time points were at 6, 8,
and 10-week-old. All mice were analyzed for the prostate phenotypes at 12 weeks of age.
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Results—We found that either SR1001 or anti-IL-17 antibody treatment decreased the formation
of micro-invasive prostate cancer in Prernull mice. The SR1001 or anti-1L-17 antibody treated
mouse prostates had reduced proliferation, increased apoptosis, and reduced angiogenesis, as well
as reduced inflammatory cell infiltration. By assessing the epithelial-to-mesenchymal transition
(EMT) markers, we found that SR1001 or anti-1L-17 antibody treated prostate tissues had weaker
EMT phenotype compared to the control treated prostates.

Conclusions—These results demonstrated that Th17-1L-17 pathway plays a key role in prostate
cancer progression in Prerrnull mice. Targeting Th17-1L-17 pathway could prevent micro-invasive
prostate cancer formation in mice.
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Introduction

Chronic inflammation plays an important role in the initiation and/or progression of many
human cancers [1]. Up to 20% of all cancer cases worldwide are associated with chronic
inflammation, chronic infection, or both [1]. Inflammation affects carcinogenesis at the
molecular level by regulating the tumor microenvironment through alteration of the balance
of cytokines, chemokines, matrix-degrading enzymes, transcriptional factors and reactive
oxygen species. Recent evidence points toward a major role for inflammatory processes in
prostate cancer (PCa) pathogenesis [2]. Interleukin (IL)-17 (commonly termed IL-17) is a
family of pro-inflammatory cytokines implicated in a variety of immune responses and is
composed of six members, IL-17A to IL-17F. The receptor of IL-17 (IL-17R) isa
transmembrane protein. Five members of the IL-17R family have been identified so far and
designated as IL-17RA to IL-17RE. The binding of IL-17 to its receptors on haematopoietic
and nonhaematopoietic cells such as epithelial and endothelial cells triggers intracellular
signaling that induces the production of pro-inflammatory cytokines such as IL-6, C-X-C
chemokines such as chemokine 8 (CXCL8), CXCL9, CXCL10, and CXCL11, and beta-
defensin-2 [3]. IL-17A is secreted not only by Th17 cells but also by other cell types,
including natural killer (NK) T cells, y& T cells, noncytotoxic CD8* T cells, neutrophils,
and master cells [4].

The identification of Th17 as a third subset of T helper cells in 2005 changed the classical
Th1/Th2 paradigm of T helper cell differentiation [5]. Distinct from Thl and Th2 subsets,
Th17 cells are characterized in particular by the production of pro-inflammatory cytokines
IL-17A, IL-17F, and IL-22 as signature cytokines and expression of retinoic acid-related
orphan receptor gamma t (RORyt) as master transcriptional factor [5]. T-cell immunity can
promote or inhibit cancer development and growth and it is therefore critical to determine
how specific T-cell lineages selectively affect cancer growth. Th17 cells have functions in
autoimmune diseases, inflammation and host defense against infectious pathogens [5].
However, the role of Th17 cells and in particular IL-17A in tumor immunity remains
controversial with report that Th17 cells and IL-17A could either promote or suppress tumor
growth, depending on the type of malignancy or means of therapeutic intervention [6]. Thus,
it is important to study further the specific nature of inflammatory response and the tissue
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context, so that the positive or negative effects of Th17 cells on tumor immunopathology can
be determined.

We have taken a genetic approach to assess the role of IL-17A in PCa by interbreeding IL-17
receptor C (IL-17RC) deficient mice with mice that are conditionally null for Ptenin the
prostatic epithelium [7,8]. We found that IL-17RC-deficient mice displayed smaller prostate
than IL-17RC-sufficient mice. In addition, the IL-17RC-deficient mice had decreased
expression of matrix metalloproteinase 7 (MMP7) (also known as putative metalloproteinase
I or matrilysin), which is why IL-17RC-deficient mice had reduced invasive cancer
formation and growth compared to IL-17RC-sufficient mice. To further understand the
mechanisms of how IL-17 promotes PCa, we generated an MMP7and Pten double knockout
(KO, or null) mouse model and demonstrated that IL-17 promotes PCa via MMP7-induced
epithelial-to-mesenchymal transition (EMT) [9]. IL-17A induces MMP7 expression to
disrupt E-cadherin/p-catenin complex and releasesf-catenin in Pren-null mice prostates, thus
enhancing EMT and tumor cell invasion. This indicates the IL-17-MMP7-EMT axis as a
potential target for developing new strategies in the prevention and treatment of PCa [9]. By
treating the Pten-null mice with Compound 111 (a selective MMP7 inhibitor) for 5-6 weeks,
there was no significant difference in GU-bloc weight between the control and MMP7
inhibitor treatment groups. However, the percentage of invasive PCa was significantly less in
the MMP7 inhibitor treatment group than the control group [9].

Since blocking IL-17 signaling by genetic knockout of IL-17RC significantly inhibits PCa
formation and growth [7], we hypothesized that blocking IL-17 signaling by using
pharmacologic agents can also inhibit PCa formation and growth. Although IL-17A is the
signature cytokine of Th17 cells, the production of IL-17A is not the sole function of Th17
cells. Thus, the biological activities of IL-17A should not be equated with the biological
activities of Th17 cells. In the current study, we aimed to assess the efficacy of both the
small molecule inhibitor of Th17 cells (namely, SR1001) and the anti-mouse IL-17
monoclonal antibody in preventing micro-invasive PCa formation and growth in Pfter-null
mice. Our results showed that the SR1001 or anti-1L-17 antibody treated mouse prostates
had reduced formation of micro-invasive PCa compared to the corresponding control treated
mouse prostates. Further, there was reduced EMT in SR1001 or anti-1L-17 antibody treated
mouse prostates compared to their corresponding control treated mouse prostates. EMT has
been associated with cellular invasiveness [10] and cancer metastasis [11-13]. Our results
suggest that targeting either Th17 axis or IL-17A pathway can prevent the formation of
micro-invasive PCa in this mouse model.

Materials and Methods

Mice

Animal study was approved by the Animal Care and Use Committee of Tulane University.
The breeding strategy for generating prostate-specific Pter-null mice has been described
previously [7].
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SR1001 and IL-17 antibody treatments

For SR1001 (formula: C15H13F6N304S2) [14] treatment, thirteen 6-week-old male Pten-
null mice were randomly distributed to SR1001 treatment group (n=8) and vehicle control
group (n=5). The Prerrnull mice were injected intraperitoneally (i.p.) twice a day with 25
mg/kg (mouse body weight) SR1001 that was dissolved in a 10% dimethylsulfoxide
(DMSO) and 90% phosphate-buffered saline (PBS) solution. The control group was injected
with equal amount of vehicle (10% DMSO/90% PBS). At 12 weeks of age all mice were
euthanized for necropsy. For IL-17 antibody treatment, thirteen 6-week-old male Pten-null
mice were randomly distributed into treatment group (n=8) and control group (n=5). The
Prerrnull mice were injected intravenously (i.v.) once every two weeks with 3 mg/kg (mouse
body weight) with control 1gG (the control group) or rat anti-mouse IL-17A monoclonal
antibody (the treatment group, antibody catalog # MAB421, R&D systems, Inc.
Minneapolis, MN, USA), which was dissolved in PBS. The injection time points were at 6,
8, and 10-week-old. All animals were euthanized for necropsy at 12 weeks of age.

Histopathology

Mice were euthanized and weighed at 12 weeks of age. The GU-blocs were photographed,
weighed with an empty bladder, and fixed as described [7]. Thirty-two consecutive 4-pm
sections of each prostate were cut and eight sections (from every 8t section) per sample
were H&E stained for histopathologic assessment in a group-blinded fashion per the Bar
Harbor Classification [15]. The prostatic glands were assessed under low- and high-power
magnifications, and 78 - 235 prostatic glands in each prostate were counted with a total of
over 700 prostatic glands in eight or five mouse prostates per treatment or control group. The
number of inflammatory cells in the stromal space between the prostatic glands was counted
in five high-power fields (x200 magnification) of each prostate lobe including dorsal, lateral,
and ventral prostatic lobes; the average numbers of inflammatory cells per high-power field
in eight or five mouse prostates per treatment or control group were compared.

Immunohistochemistry (IHC) and Terminal Deoxynucleotidyl Transferase dUTP Nick End
Labeling (TUNEL) Staining

IHC staining was performed per previously established protocols [7,8], using VECTSTAIN
ABC kits and DAB Substrate Kits (Vector Laboratories, Burlingame, CA, USA) per the
manufacturer's instructions. The primary antibodies used were: rabbit anti-laminin (1:100
dilution, Sigma-Aldrich, St. Louis, MO, USA); rabbit anti-E-cadherin (#3195, 1:200
dilution), anti-p-catenin (#8480, 1:200 dilution), anti-ZO-1 (#8193, 1:100 dilution), anti-
Snail (#3879, 1:500 dilution), anti-Slug (#9585, 1:50 dilution), and anti-TCF8/ZEB1 (#3396,
1:100 dilution) (Cell Signaling Technology, Beverly, MA, USA); goat anti-HIF-1a (Y-15,
sc-12542, 1:50 dilution), rabbit anti-VEGFA (A-20, sc-152, 1:200 dilution) (Santa Cruz
Biotechnology, Dallas, TX, USA); rabbit anti-CD31 (Ab28364, 1:50 dilution) (Abcam,
Cambridge, MA, USA); anti-Ki-67 (1:200 dilution) (Millipore, Billerica, MA, USA). IHC
results were analyzed by semi-quantitative analysis as previously described [16,17]. TUNEL
staining was performed using TACS.XL® Blue Label /n Situ Apoptosis Detection Kit
(Trevigen, Gaithersburg, MD, USA) per the manufacturer's instructions. To quantify Ki-67-
positive and TUNEL-positive cells, three animals from each group were randomly selected;
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three representative prostate sections from each animal were stained; approximately 300
cells per field of 6 high-power fields (x200 magnification) of each prostate were counted;
and the percentages of positive cells were calculated as the number of positive cells divided
by the total number of cells. The density of microvessels was evaluated by counting the
number of CD31-positive microvessels in 6 high-power fields (x200 magnification) per
prostate section; the average numbers of per high-power field of three random mouse
prostates per group were compared. The number of inflammatory cells in the stromal space
between the prostatic glands was counted in six high-power fields (x200 magnification) per
prostate section; the average numbers of inflammatory cells per high-power field in eight or
five mouse prostates in the treatment or control groups were compared.

Statistical Analysis

Results

Quantitative data are presented as mean + standard error of the mean (SEM, error bar).
Comparisons of the GU-bloc weight and other quantitative data were analyzed using
Student's test. The 2 test was used to compare the incidences of micro-invasive
adenocarcinoma. Statistical significance was defined as £< 0.05.

SR1001 or IL-17 antibody treatment prevents formation of invasive prostate
adenocarcinoma

The GU-bloc weight has often been used to represent the prostate tumor burden [7].
Although prostate tumors in SR1001 or IL-17 antibody treatment groups were smaller than
those in the corresponding control groups (Fig. 1A and 1F), the GU-bloc weight showed no
significant difference between treatment and control animals (Fig. 1B and 1G). However, we
found that the micro-invasive prostate adenocarcinoma formation rates were significantly
different between SR1001 or IL-17 antibody treatment group and the corresponding control
group. In the SR1001 treatment group, only 2.3% of prostatic glands presented with micro-
invasive prostate adenocarcinoma. In contrast, 11% of prostatic glands showed micro-
invasive prostate adenocarcinoma in the control mice. In the IL-17 antibody treatment group,
only 4% of prostatic glands presented with micro-invasive prostate adenocarcinoma. In
contrast, 12.5% of prostatic glands showed micro-invasive prostate adenocarcinoma in
control 1gG treatment mice. The differences in the percentages of lesions were statistically
significant between the SR1001 treated and control treated mice (P< 0.01, Fig. 1E) or
between IL-17 antibody and control 1gG treated mice (P < 0.01, Fig. 1J). These results
suggested that SR1001 or IL-17 antibody treatment prevents formation of micro-invasive
prostate adenocarcinoma.

SR1001 or IL-17 antibody treatment decreases cellular proliferation and increases
apoptosis in prostate lesions

To reveal the underlying cause of the differences in prostate tumor burden between the
animals at 12 weeks of age, we assessed cellular proliferation and apoptosis by conducting
Ki-67 staining and TUNEL assay on each prostate. We found that there were significantly
more Ki-67-positive epithelial cells in vehicle treatment prostates than in SR1001 treatment
prostates (P < 0.01, Fig. 2A and B). In addition, there were significantly fewer apoptotic
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cells in vehicle treatment prostates than in SR1001 treatment prostates (£ < 0.01, Fig. 2C
and D). There were significantly more Ki-67-positive epithelial cells in control 1gG
treatment prostates than in anti-1L-17 antibody treatment prostates (P < 0.05, Fig. 2E and F).
In addition, there were significantly fewer apoptotic cells in control 1gG treatment prostates
than in anti-1L-17 antibody treatment prostates (P < 0.05, Fig. 2G and H). These results
suggested that the decreased prostate tumor burden in SR1001 or IL-17 antibody treatment
mice was due to decreased cellular proliferation and increased apoptosis in mouse prostates.

SR1001 or IL-17 antibody treatment decreases inflammatory cell infiltration in prostate

lesions

Th17 and IL-17 have been shown to provide protective immunity to infections by fungi and
extracellular bacteria but are involved in chronic inflammation and autoimmunity. We found
that the DMSO and IgG control treated mouse prostates had many inflammatory cells in the
stromal space between the prostatic glands; however, the number of inflammatory cells was
significantly reduced in either SR1001 (P < 0.05, Fig. 3A - C) or anti-IL-17 antibody (P <
0.05, Fig. 3D -F) treated mouse prostates. The inflammatory cell population was mainly
composed of macrophages and lymphocytes, and few neutrophils (Fig. 3A, B and D, E).
This phenomenon is consistent with our previous report in the intact Pten-nul/ mouse
prostate and the number of inflammatory cells was significantly reduced in //-17rc-deficient
prostate compared to //-17r¢-suficient prostate [7].

SR1001 or IL-17 antibody treatment decreases angiogenesis in prostate lesions

IL-17A produced by Th17 cells is an angiogenic factor that stimulates the migration and
cord formation of vascular endothelial cells /n vitro and elicits vessel formation /n vivo, thus
promoting tumor growth and metastasis through de novo carcinogenesis and
neovascularization via Stat3 signaling [18]. Therefore, we assessed angiogenesis in mouse
prostate tumors using IHC staining of vascular endothelial growth factor A (VEGFA),
hypoxia-inducible factor 1-alpha (HIF1a) and CD31. We found that there were significantly
more blood vessels in DMSO or 1gG control groups of mouse prostates than that in SR1001
(P < 0.05, Fig. 4C and D) or anti-IL-17 antibody (P < 0.05, Fig. 4G and H) treatment groups,
which were accompanied with higher levels of HIF1a (Fig. 4B or F) and VEGFA (Fig. 4A
or E) in DMSO or IgG control treatment prostates than in SR1001 or anti-1L-17 treatment
prostates. These results indicated that reduced HIF1a and VEGFA expression as well as
angiogenesis in SR1001 or anti-1L-17 treatment prostates contributed to the decreased
prostate tumor burden in SR1001 or anti-IL-17 treatment mice.

SR1001 or IL-17 antibody treatment inhibits EMT in prostate lesions

To further understand the molecular mechanisms underlying the reduced prostate tumor
formation in SR1001 and anti-1L-17 treatment mice, we examined expression of several
epithelial and mesenchymal marker proteins in the prostate lesions. We found that SR1001
or anti-1L-17 treatment mice had obviously increased expression of epithelial markers such
as E-cadherin and ZO-1, compared with control mice (Fig. 5A, B and G or H, I and N). In
contrast, SR1001 or anti-1L-17 treatment mice had reduced expression of mesenchymal
markers such as p-catenin, compared with control mice (Fig. 5C and G or J and N). Since
EMT is induced by certain transcription factors such as Snail, Slug, and ZEB1, we also
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assessed their expression levels. We found that the expression levels of Snail, Slug, and
ZEB1 were reduced in either SR1001 or anti-IL-17 treatment prostates, compared with their
corresponding control prostates (Fig. 5D, E, F, and G or J, K, L, and N). Taken together,
these results suggested that SR1001 or anti-1L-17 antibody treated prostates showed higher
expression levels of epithelial markers, whereas their corresponding control prostates
showed higher expression levels of mesenchymal markers and transcription factors,
implying that either SR1001 or anti-IL-17 antibody weakened EMT characteristics in the
mouse prostate tumors.

Discussion

Th17 cells and IL-17A have been implicated in many inflammatory and autoimmune
diseases, but their role in cancer has not been fully elucidated [6,19]. Th17 cells have been
found in many different types of human tumors, including lymphoma [20], myeloma [21],
breast cancer [22], colon cancer [23], gastric cancer [24], hepatocellular cancer [25],
melanoma [26], ovarian cancer [27], pancreatic cancer [28], and PCa [29]. Most studies
focus on the Th17 effector cytokine IL-17A. Recent studies using animal models of
autochthonous cancer from many independent groups have demonstrated that the Th17 axis
and IL-17A promotes development of colon [30], skin [31], breast [32], prostate [7-9,16],
lung [33], and pancreas cancer [34]. Th17 cells and IL-17A are believed to have
protumorigenic roles, however, in some specific context they may have antitumorigenic roles
[35]. In the current study, we aimed to determine the importance of both the Th17 cells and
IL-17A in prostate carcinogenesis.

SR1001 is a high-affinity synthetic ligand specific to both retinoic acid-related orphan
receptors a (RORa) and yt (RORyt), which inhibits Th17 cell differentiation and function
[14]. SR1001 binds specifically to the ligand-binding domains (LBD) of RORa and RORYy
and inhibits the recruitment of coactivators (e.g., steroid receptor coactivators, SRCs) by
disrupting helix 12 of the RORa and ROR-yt ligand-binding pockets and effectively inhibit
expression of genes that are preferentially expressed in Th17 cells [14]. SR1001 has been
shown to suppress IL-17A gene expression and protein production as well as suppressing the
clinical severity of autoimmune disease without obvious toxicity in mice [14]. We found that
SR1001 reduced IL-17A and IL-17F mRNA expression in mouse blood cells and prostate
tissues (data not shown). No obvious toxicity was noticed as evidenced by similar increase
of body weight in both control and treatment groups (data not shown). The dose schedule for
SR1001 is based on our preliminary study and published report [14]. In this study, the
significant phenotypical difference found between SR1001 treatment and control group was
that SR1001 significantly decreased the formation of micro-invasive PCa, though the GU-
bloc weights had no significant difference.

Anti-IL-17 antibodies have been shown to inhibit colon and skin cancer formation in animal
models [36,37]. In human clinical trials, blocking IL-17 signaling by anti-I1L-17 or anti-
IL-17RA antibodies is effective in treating psoriasis, rheumatoid arthritis, and uveitis,
without increasing any adverse events including infections [38-40]. We used the dose
schedule for anti-1L-17 antibody based on our preliminary study and published reports using
similar antibodies in animal studies [36,37] and in human clinical trials [38-40]. We found
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that anti-mouse IL-17A antibody reduced the formation of micro-invasive PCa, although the
GU-bloc weights had no significant difference between the treatment and control groups in
Prerrnull mice. These results are consistent with our previous studies [7-9] and other
researchers' studies [32,36]. Wu et a/. reported that antibody-mediated blockade of IL-17
and the receptor for 1L-23, a key cytokine amplifying TH17 responses, inhibits ETBF-
induced colitis, colonic hyperplasia and tumor formation [36]. Novitskiy et a/. reported that
anti-1L-17-blocking antibodies dramatically decrease tumor growth and the number of
myeloid derived suppressor cells (MDSCs) in mice [32]. Our recent publication
demonstrated that there is an IL-17-MMP7-EMT axis that exists in prostate carcinogenesis
[9]. Our current study showed that reduced EMT characteristics in mouse prostates after
blocking either Th17 cell differentiation and function by SR1001 or blocking IL-17
signaling by anti-mouse IL-17A antibody compared with their corresponding control mouse
prostates. Other investigators have reported that IL-17 induced EMT via Stat3 in lung
adenocarcinoma [41] and enhanced lung cancer cell migration through activating NF-xB by
upregulating ZEB1 expression [42]. IL-17 promotes nasopharyngeal carcinoma cell
migration and invasion by regulation of the expression of MMP-2/-9 and EMT via the p38-
NF-xB signaling pathway [43]. Tumor hypoxia with deregulated expression of HIF leads to
poor prognosis of patients diagnosed with solid tumors [44]. Emerging evidence also
suggests that hypoxia and HIF signaling pathways contribute to the acquisition of EMT [11].
Further, VEGFA has been shown to be a direct downstream target gene of p-catenin
signaling [45], thus the observed reduced angiogenesis phenotype may be linked to 1L-17-
activated B-catenin signaling.

IL-17 signaling plays an important pro-inflammatory role in many diseases. We have
previously found that IL-17RC-deficient mouse prostates had significantly less
inflammatory cell infiltration than IL-17RC-sufficient mouse prostates, and the main cell
types in the mouse prostate were macrophages, neutrophils, and lymphocytes [7,8]. These
previous studies indicated that IL-17 signaling may promote tumor growth via enhancing
inflammation. In the current study, we found that blocking Th17-IL-17 pathway either by
inhibiting the Th17 cells differentiation and function using SR1001 or by blocking Th17
signature cytokine IL-17A significantly decreased the inflammatory cell infiltration in
mouse prostates. These findings are consistent with the pro-inflammatory function of Th17
cells and IL-17A. The main cell types in prostate tissues were macrophages, neutrophils, and
lymphocytes. IL-17A has been reported to cause recruitment of neutrophils into the rat
airway [46], macrophages in lung cancer [33] and inflammatory infiltrates in a colon cancer
model [36]. We have reported that 70% of macrophages in human lung tumors are M2
macrophages [47]. M2 macrophages are believed to promote tumor growth and metastasis
by secretion of growth factors, VEGF, and immunosuppressive cytokines/chemokines [48].
Thus, the reduction in inflammatory cell infiltration may partially contribute to the observed
inhibition of micro-invasive cancer formation after SR1001 or anti-IL-17 antibody treatment.

A recent study compared the relative importance of IL-17A and ROR+yt in murine
spontaneous intestinal tumorigenesis [49]. They demonstrated that deficiency of IL-17A, but
not RORyt decreases murine spontaneous intestinal tumorigenesis. Although we did not
compare the relative efficacy of SR1001 and anti-IL-17 antibody in preventing PCa in our
study, we showed that both of them have the efficacy in preventing micro-invasive PCa
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formation. This may be because the protumor effects of IL-17A in certain cancer types [50].
The finding that anti-1L-17 antibody treated mouse prostates had reduced formation of
micro-invasive prostate adenocarcinoma is consistent with our previous studies [7-9] and
other researchers' results [32,36], although in PCa patients, a significant inverse correlation
was seen between Th17 cell differentiation and tumor progression [29]. The result from
SR1001 treatment in the Pten-null model supports the idea that Th17 cells have a
protumorigenic function in PCa.

Conclusions

In summary, our findings suggest that loss of either Th17 cell differentiation and functionor
IL-17A function diminishes micro-invasive cancer development in a mouse model of PCa.
These data imply that targeting Th17-IL-17 pathway may prevent micro-invasive prostate
cancer formation in this mouse model.
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Fi_g. 1. SR1001 or 1L-17 antibody decreases the formation of invasive prostate adenocarcinomain
mice

A: Representative photographs of the GU-blocs in SR1001 and DMSO (control)-treated
mice. B: GU-bloc weight; the number of animals in each group is shown under the abscissa.
C and D: Representative sections of dorsolateral prostatic lobes stained with H&E and anti-
laminin; original magnification, x100 for photomicrographs and x400 for inserts; arrow
indicates a micro-invasive site where continuity of laminin staining is broken in control mice
and a non-invasive site where the continuity of staining is not broken in SR1001-treated
mice; the tissue sections in D were consecutive sections to C. E: Percentages of PIN and
cancer (i.e., micro-invasive prostate adenocarcinoma) in ventral, dorsal and lateral prostatic
lobes of SR1001-treated and control mice; n = 8 and 5 animals in SR1001 and DMSO
treatment groups respectively, **P < 0.01 compared with control mice. F: Representative
photographs of the GU-blocs in IL-17 antibody and control IgG-treated mice. G: GU-bloc
weight; the number of animals in each group is shown under the abscissa. H and I:
Representative sections of dorsolateral prostatic lobes stained with H&E and anti-laminin;
original magnification, x100 for photomicrographs and x400 for inserts; arrow indicates a
micro-invasive site where continuity of laminin staining is broken in control 1gG-treated
mice and a non-invasive site where the continuity of staining is not broken in IL-17
antibody-treated mice; the tissue sections in | were consecutive sections to H. J: Percentages
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of PIN and micro-invasive cancer in ventral, dorsal and lateral prostatic lobes of 1L-17
antibody and control IgG-treated mice; n = 8 and 5 animals in IL-17 antibody and control
IgG treatment groups respectively, **P < 0.01 compared with control mice.
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Fig. 2. SR1001 or IL-17 antibody decreases proliferation and increases apoptosisin mouse
prostates

A: Representative prostate sections stained for Ki-67 in SR1001 and DMSO-treated mice;
arrows indicate positive cells. B: Percentages of Ki-67-positive cells in SR1001 and DMSO-
treated mouse prostates; data are represented as mean + s.e.m., n = 3 animals per group, **P
< 0.01. C: Representative prostate sections stained for apoptosis (TUNEL assay) in SR1001
and DMSO-treated mice; arrows indicate positive cells. D: Percentages of apoptotic cells in
SR1001 and DMSO-treated mouse prostates; data are represented as mean £ s.e.m., n =3
animals per group, **P < 0.01. E: Representative prostate sections stained for Ki-67 in
IL-17 antibody and control 1gG-treated mice; arrows indicate positive cells. F: Percentages
of Ki-67-positive cells in IL-17 antibody and control 1gG-treated mouse prostates; data are
represented as mean + s.e.m., h = 3 animals per group, *P < 0.05. G: Representative prostate
sections stained for apoptosis in IL-17 antibody and control 1gG-treated mice; arrows
indicate positive cells. H: Percentages of apoptotic cells in IL-17 antibody and control 1gG-
treated mice; data are represented as mean + s.e.m., n = 3 animals per group, *~ < 0.05.
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Fig. 3. SR1001 or IL-17 antibody treatment decreasesinflammatory cell infiltration in mouse
prostate tumors

A: Representatives of H&E-stained sections from SR1001 and DMSO-treated mouse
anterior prostatic lobes; original magnification, x100. B: x200 magnification of the selected
regions in A; x400 for inserts; arrows indicate different inflammatory cells. C: Number of
inflammatory cells counted on H&E-stained sections from SR1001 and DMSO-treated
mouse ventral, dorsal, and lateral prostatic lobes; the number of animals in each group is
shown under the abscissa; data are represented as mean + s.e.m., *£< 0.05. D:
Representatives of H&E-stained sections from IL-17 antibody and control 1gG-treated
mouse anterior prostatic lobes; original magnification, x100. E: x200 magnification of the
selected regions in D; x400 for inserts; arrows indicate different inflammatory cells. F:
Number of inflammatory cells counted on H&E-stained sections from IL-17 antibody and
control 1gG-treated mouse ventral, dorsal, and lateral prostatic lobes; the number of animals
in each group is shown under the abscissa; data are represented as mean + s.e.m., *~< 0.05.
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Fig. 4. SR1001 or IL-17 antibody treatment inhibits angiogenesisin mouse prostates
A-C: Representative prostate sections stained for VEGFA, HIF1a, and CD31 in SR1001

and DMSO-treated mice. Arrows indicate positive staining cells or microvessels. D: Density
of microvessels in SR1001 and DMSO-treated mouse prostates; data are represented as
mean + s.e.m., n = 3 animals per group, *~< 0.05. E-G: Representative prostate sections
stained for VEGFA, HIFla, and CD31 in IL-17 antibody and control 1gG-treated mice.
Arrows indicate positive staining cells or microvessels. H: Density of microvessels in IL-17
antibody and control IgG-treated mouse prostates; data are represented as mean + s.e.m., n =

3 animals per group, *P< 0.05.
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Fig. 5. SR1001 or IL-17 antibody treatment decreasesEMT in mouse prostate tumors
A-F: Representative prostate sections from SR1001 and DMSO-treated mice stained for

EMT markers. Arrows indicate positive staining cells. H-M: Representative prostate
sections from 1L-17 antibody and control 1gG-treated mice stained for EMT markers; arrows
indicate positive staining cells. G and N: Quantification of EMT markers staining; Total
Score (TS) = Proportion Score (PS, range 0 - 5) + Intensity Score (IS, rang 0 - 3); data are
represented as mean * s.e.m., n = 3 animals per group, *£< 0.05, **P< 0.01.
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