


Am J Clin Exp Urol 2017;5(Suppl 1):1-92
www.ajceu.us /ISSN:2330-1910/2017 SBUR Annual Meeting

Figure 1

77 Am J Clin Exp Urol 2017;5(Suppl 1):1-92



Am J Clin Exp Urol 2017;5(Suppl 1):1-92
www.ajceu.us /ISSN:2330-1910/2017 SBUR Annual Meeting

P68
Tracing Cell Movement in the Bladder During Regeneration after Subtotal Cystectomy

Megan Y Devine?, Grace B Delos Santos?, Jessica J Wetterlin?, Paula R Firmiss?, Natalie A Kukulka?, Diana K
Bowen?®, Robert W Dettman?, Edward M Gong?®

ILurie Children’s Hospital of Chicago, Chicago, IL, USA; 2Loyola University Health System, Chicago, IL, USA;
SNorthwestern University Feinberg School of Medicine, Chicago, IL, USA

Background: The bladder has significant regenerative capabilities, however little is known about how this is accom-
plished. Previous research indicates there are differences between regenerated organs and their original, healthy
counterparts. This study explores the bladder regeneration pattern in mice with bladder resections. Methods:
Subtotal cystectomy (STC) removed 50% of the bladder on 6-10 week female mice (Figure 1A). The surgical incision
site was labeled with Dil. Ethynyl Deoxyuridine (EdU), a nucleotide analog, is taken up in proliferating cells and has
been proven to persist in cells for long durations. To trace cell movement of early proliferating cells after STC, EdU
was injected into mice 3 days following STC or sham surgery. Thymidine chase was performed 4 days after injection,
labeling proliferating cells up to 1 week post-op. Bladders were harvested at 1, 4, and 8 weeks following STC and
cryosectioned. After immunofluorescence (IF) staining, the bladders were divided into four cross-sections: suture
site, middle bladder, and bladder neck. Within each cross-section, EdU labeled cells were quantified to determine
the density of EdU per region. Results: Cytokeratin 5 (CK5) IF demonstrated complete restoration of the urothelial
layer by two weeks following STC, whereas smooth muscle myosin (SMM) IF demonstrated incomplete regeneration
of muscle at the surgical incision up to 8 weeks following STC (Figure 1B). The incision site demonstrated persis-
tent collagen deposition by Masson’s Trichrome at 8 weeks. Phospho-Histone H3 (PPH3) was seen at low levels
throughout the bladder at all time-points. STC bladders demonstrated a high concentration of EdU labeled cells at
the surgical incision 1 week post-STC. By 4 weeks post-op, there was a decrease in EdU at the surgical incision and
an increase in the middle and bladder neck quadrants (Figure 2). This demonstrates movement of proliferating cells
away from the surgical incision toward the bladder neck. Conclusions: We conclude that cell division is a response
to STC. Within the 8 wk study, labeled cells have a net movement away from the incision site towards the bladder
neck. This study provides insight about how the bladder repairs itself and may identify potential targets to enhance
bladder restoration and function.
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P69 - Travel Awardee

Optogenetic Stimulation of Corticotropin-releasing Hormone Expressing Neurons in Barrington’s
Nucleus Recapitulates the Social Stress Voiding Phenotype in Mice

Jason Van Batavia, Stephan Butler, Eleanor Lewis, Joanna Fesi, Rita Valentino, Stephen Zderic
The Children’s Hospital of Philadelphia, Philadelphia, PA, USA

Introduction: Mice subjected to social stress show decreased voiding frequency and increased voided volumes along
with increases in corticotropin-releasing hormone (CRH) expression in Barrington’s nucleus (BN). Optogenetics is
a technique to selectively stimulate cells or neurons of interest via light activated channel receptors (channel-
2rhodopsin[Chr2]). Here we examined the effects of optogenetic manipulation of CRH BN neurons on the in vivo
voiding phenotype in awake mice. Materials and Methods: Double transgenic mice expressing Chr2 in CRH cells
were generated using the Cre-lox recombinase system and had fiberoptic probes implanted into BN. The mice also
underwent simultaneous catheter placement into the bladder for in vivo cystometry in the unanesthetized state. In
vivo cystometry before and during optogenetic stimulation at various frequencies (2, 25, and 50 Hz). was performed
3-4 days postoperatively. Saline was perfused at 10 pyl/min and baseline stable voiding cycles were established.
Bladder capacity, voiding pressure, and voided volume were recorded at baseline and at each optogenetic setting.
In some mice, the protocol was repeated in the presence of CRH-antagonist. Results: Fiberoptic stimulation (470
nm at 25 and 50 Hz) produced a significant rise in the intermicturition interval, bladder capacities and increased
void volumes (Figure 1 and Table 1). This effect was especially pronounced in females in whom bladder capacity
and intermicturition interval more than doubled at 50 Hz stimulation. Fluoroscopic images confirmed complete
bladder emptying with each void. The increased bladder capacity at higher frequencies (25 and 50 Hz) was CRH-
dependent as injection of a CRH-antagonist blocked the optogenetic effect. Conclusions: Optogenetic stimulation
of CRH BN neurons at higher frequency (25/50 Hz) inhibits micturition and recapitulates the voiding phenotype
seen in socially stressed mice (large, infrequent voids). Further elucidation of the neurons in BN are warranted
to understand micturition and how it may be manipulated in disease states such as infrequent voiding and acute
urinary retention.
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Figure 1
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Table 1. Bladder capacities as a percentage of baseline bladder capacity at various optogenetic
stimulation in male doubles (CRH-Rhod2), female doubles, and doubles in the presence of CRH-
antagonist (NBI 30775). P-value for significance between stimulation versus baseline are shown
(p<0.05 considered significant)

Male Doubles (CRH-Rhod?2) Female Doubles (CRH-Rhod?2) Doubles + CRH-antagonist
(n=6) (n=4) (n=3)
Percentage of p-value Percentage of p-value Percentage of p-value
Baseline Bladder (comparedto Baseline Bladder (compared Baseline Bladder (compared
Capacity (+ SD) baseline) Capacity (+ SD) to baseline) Capacity (+ SD) to baseline)
Baseline 1.00 1.00 1.00
2 Hz 0.96 + 0.30 1.0 1.01 + 0.06 0.49 0.93+0.14 0.16
25 Hz 1.56 £+ 0.75 0.002 1.97 + 0.60 0.02 0.97 £ 0.08 0.16
50 Hz 1.59 £ 0.22 0.003 2.07 £0.31 0.01 0.91 +0.17 1.0
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Growth Hormone-releasing Hormone Antagonists Exert Multiple Beneficial Effects
in a Rat Model of Non-Bacterial Prostatitis

Petra Popovics?, Ferenc G Rick?, Rhenzi Cail, Wei Sha®, Andrew V Schally?

1Division of Endocrinology, Diabetes and Metabolism, Department of Medicine, Miller School of Medicine,
University of Miami, Miami, FL, USA; *Veterans Affairs Medical Center and South Florida Veterans Affairs
Foundation for Research and Education, Miami, FL, USA; 3Interdisciplinary Stem Cell Institute, Miller School of
Medicine, University of Miami, Miami, FL, USA

Introduction: The pathogenesis of benign prostatic hyperplasia (BPH) has been associated with various factors
including hormonal imbalance, inflammation-induced cell proliferation and epithelial-to-mesenchymal transition
(EMT). Our group previously demonstrated that prostatic levels of growth hormone-releasing hormone (GHRH) and
its receptors are increased whereas GHRH antagonists possess anti-inflammatory action in a rat model of testoster-
one-induced BPH. Inspired by these studies, we recently utilized a mouse model of autoimmune prostatitis in which
GHRH levels were also upregulated and GHRH antagonists reduced prostatic volumes. This indicates that GHRH
may act as a local growth factor that is induced during inflammation and BPH and the blockade of its local action
may confer therapeutic advantages in these conditions. Methods: A previously established model of prostatic in-
flammation was adjusted to demonstrate complications triggered by recurrent inflammation in Sprague-Dawley rats;
50 ul 3% carrageenan (sulphated polysaccharide) was injected into both right and left ventral lobes two times, three
weeks apart. GHRH antagonist MIA-690 was administered 5 days after the second intraprostatic injection at 20 ug
daily dose for 4 weeks. Results: Inflammation induced a 73.2% increase (p<0.001) in weights of the ventral prostate
lobes which was reduced by 19.2% (p<0.05) in rats treated with MIA-690. Fluorescent staining of vimentin revealed
that carrageenan injections increased the ratio of the stromal compartment which effect was downregulated by
GHRH antagonists (2.85-fold vs. 1.79-fold elevation in total density). Western blot analysis showed that GHRH levels
were increased to 264% (p<0.01) in inflamed prostates compared to controls. The inflammatory marker COX2 was
also elevated to 376% (p<0.05) in carrageenan-induced prostatitis (CIP) but was reduced to 175% (ns. vs. control)
in rats treated with MIA-690. CIP was also presented with elevated prostatic TGF-B1 levels (196% p<0.05) which
was suppressed to 110% by GHRH antagonists. Prostatic IGF-1 levels measured by ELISA were increased by 65%
(p<0.01) in CIP and were suppressed to control level by GHRH antagonist treatment. Analysis of transcript levels of
genes related to EMT revealed an upregulation in several genes including collagens, matrix metalloproteinase 9,
Snaill, TGF-B1 and vimentin. All of these genes were downregulated by treatment with MIA-690. Conclusions: Our
current findings strongly indicate that GHRH is a key factor in prostatic inflammation-induced prostate enlargement.
GHRH antagonists possess multiple actions by downregulating inflammation-related genes and by inhibiting EMT.
Accordingly, GHRH antagonists could be clinically useful to treat early and advanced stages of BPH due to their anti-
proliferative and anti-inflammatory activity.
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Developmental Origins of Prostate Neuroendocrine Cells

Mark T Cadena, BS Biology?, Ryan L Trevena?, Adam Gottschalk?, Diya B Joseph?, Michelle Southard-Smith?,
Chad M Vezinat

LUniversity of Wisconsin-Madison, Madison, WI, USA; 2Vanderbilt University, Nashville, TN, USA

Background: Prostate neuroendocrine cells are a rare population of neuromodulatory cells and their origin and func-
tion are not fully understood. This study tested whether prostate neuroendocrine cells derive from endoderm or neu-
ral crest, whether they harbor the transient receptor cation channel subfamily V member 1 (TRPV1) that is known
to be expressed by, and activates, neuroendocrine cells outside of the prostate, and whether TRPV1-expressing
neuroendocrine cell ablation changes prostate cell composition. Methods: Mice carrying Cre drivers for lineage
labeling of the endoderm, neural crest, or sensory neurons were bred with lines harboring fluorescent reporter al-
leles. Additional mice harboring Trpv1®® and an inducible form of diphtheria toxin were generated to examine the
consequence of depleting prostate neuroendocrine and other TRPV1 expressing cells. Prostate sections from the
resulting mice were immunostained to visualize lineage labeled cells and examine whether neuroendocrine cell
depletion changes prostate stromal cell distribution. Results: We found evidence that prostate neuroendocrine cells
arise from at least two progenitors (endoderm and neural crest) and potentially exist as two unique subpopulations.
Further, we found that some prostate neuroendocrine cells express TRPV1 and that ablation of TRPV1+ cells leads
to an abnormally thickened stroma characterized by an influx of CD45+ immune cells and vimentin+ fibroblasts.
Conclusions: Together, these data support a dual origin of prostate neuroendocrine cells (endoderm and neural
crest) and raise the hypothesis that at least some prostate neuroendocrine cells are responsible for prostate organ
homeostasis. Elucidating differences in neuroendocrine cell subtypes is important when considering pathologies
related to neuroendocrine cell biology. Funding provided by NIH U54 DK104310, UO1 DK110807, UO1 DK110804
(EMS).
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Heterogeneity and Drug Resistance in 3D Cultures of Patient Prostate Cancer Bone Metastases
and Primagrafts

Christina AM Jamieson, Theresa Mendoza, Michelle Muldong, Abigail Gallegos, Christina N Wu, Danielle
Burner, William Zhu, Olga Miakicheva, Elana Godebu, Omer Raheem, Jason R Woo, Nicholas A Cacalano,
Christopher J Kane, Anna A Kulidjian, Terry Gaasterland

University of California, San Diego, La Jolla, CA, USA

Background: One in six men will be diagnosed with prostate cancer (PCa), making it one of the leading health
problems affecting men in today’s society. Patients diagnosed during the earlier stages are surviving longer due to
improved therapies and the prevalence of prostate-specific antigen (PSA) testing. However, over 80% of advanced
PCa patients develop bone metastatic prostate cancer for which there is no cure. Cell lines, widely used for the
development of new drug treatments and therapies, fail to accurately recapitulate the heterogeneity of prostate
cancer. Thus, it is important to establish new patient-derived cell culture models for bone metastatic prostate
cancer which could better recapitulate the physiological processes that occur in vivo. Methods: Surgical prostate
cancer bone metastasis samples were collected at the time of orthopaedic repair surgery and used to establish
four novel patient-derived xenograft (PDX) models for advanced prostate cancer in the bone: PCSD1, PCSD4, PCSD5
and PCSD13. These PDX models closely reproduced bone metastatic disease in prostate cancer patients. In order
to understand the changes that occur which may lead to progressive therapy resistance of the prostate cancer
bone metastases we investigated and compared the genomic and transcriptomic variation in the longitudinal series
of surgical bone metastasis prostate cancer patient samples and the xenografts derived from them. Through the
incorporation of previously established methods into our own culturing methods, we optimized three-dimensional
cell culture conditions which keep our patient-derived xenograft tumor cells viable in vitro. Results and Conclusions:
Currently, we have established in vitro cultures for our patient-derived xenograft (PDX) and primary patient prostate
cancer bone metastasis tumor cells which remain viable for more than 6 weeks without passaging. Furthermore,
preliminary experiments showed that our three-dimensional cultures consist of heterogeneous cell populations that
exhibit differential responses to hormone and drug treatments. In future experiments, we hope to further optimize
our culturing conditions to improve the robustness and reproducibility of our three-dimensional cell cultures for
patient-derived xenograft and primary prostate cancer tumor cells.
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Beta-arrestins Regulate Basal Cell and Cancer Stem Cell Phenotype in
Muscle-invasive Bladder Cancer

Georgios Kallifatidis, Diandra K Smith, Jie Gao, James J Hoy, Richard Pearce, Jiemin Li, Vinata Lokeshwar,
Bal L Lokeshwar; Assistant Research Scientist.

Augusta University, Augusta, GA, USA

Background: The muscle-invasive bladder cancer (MIBC) is the most aggressive form of bladder cancer with a
five-year survival of less than 15%. High metastatic potential, poor response to chemotherapy and a largely basal
cell molecular signature characterize MIBC. We identified two cytoplasmic proteins, B-arrestin 1 and B-arrestin 2
(BARR1 and BARR2) that are unevenly expressed in bladder cancer cell lines. The function of BARR1 and BARR2 is
unknown in bladder cancer although these proteins are well-characterized in other systems, notably as regulators
of G-protein coupled receptor activity in normal and abnormal cell physiology. We investigated the potential role
of BARRs in established bladder cancer cells. Methods: Manipulations of expression of individual arrestins were
performed by establishing stable cell lines with forced over expression by cDNA transfection, or depletion by shRNA
or CRISPR-Cas9 mediated gene editing. The effect of altering BARRs in bladder cancer cells was investigated for
changes in clonogenic survival, expression of basal cell markers, such as cytokeratins (CK), stem-cell associated
markers, alteration in tumor cell motility and invasion. Results: Established cell lines from MIBC origin (e.g., 253)J
and HT-1376) had either high-level expression of BARR1 and BARR2 or only high expression of BARR1. Normal blad-
der cells predominantly expressed BARR2. Depletion of BARR2 in 253J cells resulted in increased basal cell mark-
ers (e.g. CK5, CK14). Depletion of BARR2 elevated many cancer stem cell (CSC) markers (e.g., ALDH2). BARR2 over-
expression reduced expression of stem cell markers, and increased sensitivity towards gemcitabine. Furthermore,
when cells were grown as spheroids - a technique used to enrich CSCs - we observed decreased expression of
BARR2, whereas expression of BARR1 increased. In 253J cells, BARR2 depletion significantly increased motility,
chemotaxis, and invasive potential. CRISPR-Cas9 mediated gene-knockout of BARR1 resulted in reversal of aggres-
sive phenotype, including decrease in CD44, and phospho-STAT3. Conclusions: This is the first report of the role of
BARR1 and BARR2 in MIBC. The results presented here strongly suggest a critical role of BARRs in bladder cancer
metastasis and resistance to chemotherapy drugs; two key factors that determine the poor survival of bladder can-
cer patients. Further exploration of the roles of B-arrestins in bladder cancer has potential to improve therapy for
patients with muscle invasive bladder cancer.
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Roles for Tumor-derived Matrix Metalloproteinase 3 (MMP-3) in Prostate Cancer Growth in Bone
Jeremy S Frieling?, Leah M Cook?2, Marilena Tauro?, Conor C Lynch?

IMoffitt Cancer Center, Tampa, FL, USA; 2University of Nebraska Medical Center, Omaha, NE, USA

Background: The matrix metalloproteinases are a family of zinc-dependent proteases active in biological processes
such as development, tissue repair, and tumorigenesis via their degradation of extracellular matrix and process-
ing of bioactive proteins. MMPs have been shown to either promote or inhibit tumor growth depending on tissue
context, therefore, it is necessary to study individual MMPs in specific cancers. Our lab has previously identified
roles for MMP-2, -7, and -9 in bone metastatic prostate cancer, however, despite heightened expression in human
prostate cancer specimens and datasets, roles for MMP-3 in the prostate cancer-bone microenvironment remain
undefined. Methods: Publicly available datasets (Oncomine) and immunofluorescence staining of human bone
metastatic prostate cancer tissue sections were used to assess MMP-3 expression levels. PCR was used to confirm
MMP-3 expression in human and rodent-derived prostate cancer cell lines (LNCaP, C4-2B, PC3-M, and Palll). Stable
MMP-3 knockdown cell lines were generated with shRNA, and luminescence-based in vitro growth assays used to
compared the growth of control and MMP-3 knockdown cell lines. An in vivo intratibial model of prostate to bone
metastases was used to assess tumor growth in bone using bioluminescence as an indicator of growth. In vivo
proliferative differences were confirmed with phospho-histone H3 immunofluorescence. Subsequent ex vivo analy-
ses included X-ray (Faxitron) and microCT to measure tumor-induced effects on bone. Cytokine arrays were used
to study differences in secreted protein content between control and MMP-3 knockdown cells. Signal transduction
pathways were examined by immunoblotting. Results: Our analyses demonstrate strong expression of MMP-3 by
tumor cells in both prostate cancer cell lines and human prostate to bone metastasis specimens. Ablation of tumor-
derived MMP-3 significantly mitigated prostate cancer cell growth in vitro and in vivo (p<0.05), however no effects
on associated bone disease were observed. A candidate approach using cytokine arrays revealed a 60% increase
in levels of insulin growth factor binding protein 3 (IGFBP3) in MMP-3 knockdown cell conditioned media compared
to control. The increased IGFBP3 levels corresponded with a reduction in IGF receptor 1 (IGF1R) phosphorylation.
Further, we observed diminished ERK and AKT phosphorylation downstream of IGF1R, which could explain the de-
creased growth observed following MMP-3 knockdown. Conclusions: Our results suggest that tumor-derived MMP-3
contributes to prostate cancer growth in bone. These data indicate that selective inhibition of MMP-3 and/or target-
ing MMP generated neo-epitopes could be efficacious for the treatment of prostate to bone metastases.
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Mouse Bladder is a De Novo Organ

Liguang Xia, Nehizena S Aihie, Haochuan Zhang, Xue Sean Li
Boston Children’s Hospital, Boston, MA, USA

The bladder is a hollow organ which serves as reservoir for urine produced by the kidneys. The bladder also serves
as a sensory organ, sending signals to the brain that it is time to void. The bladder is also one of the most common
sites of urinary tract infections. Despite its importance, the morphogenetic processes of urinary bladder and devel-
opment remain largely unknown and speculative. This study attempts to shed light on this using the high resolution
episcopic microscopy (HREM) to obtain detailed morphometric features of the developing bladder in wild type mice.
Coupled with comprehensive 3-dimenstional reconstructions and molecular markers, we provide evidence suggest-
ing that of the urethra and the bladder are embryonically distinct structures. Using Sox2 and Wnt2 markers, we
show the bladder and the urethra have different molecular features. HREM 3D reconstructions were created from
mouse embryonic day 8.5 to 15.5 to trace the development of the developing bladder. Morphometric data was
collected to track the surface area, angle, and volume of the developing bladder. A critical point of bladder develop-
ment was discovered during our observational study which we believe lends to the idea that the bladder may be a de
novo structure. Additionally we have uncovered that the mouse cloaca has no association with the allantois, which
argues against the notion that the bladder is formed from the ventral urogenital sinus that is continuous with the
outside environment via the allantois in mammals. Collectively, these findings suggest that the bladder may not sim-
ply a derivative of the preexisting structure, eg., urogenital sinus of the cloaca but instead a de novo structure. The
findings improve our understanding of normal urinary tract development, which may help to uncover embryonic ba-
sis of congenital urinary tract malformations such as bladder exstrophy, epispadias, as well as ureteral pathologies.
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Defining New Drivers of Castration-resistant Prostate Cancer

En-Chi Hsu?, Meghan Rice?, Rosalie Nolley?, Abel Bermudez?, Jiaoti Huang?, Donna Peehl?, Christian
Kunder?, Sharon Pitteri*, James Brooks?, Tanya Stoyanova?

1Stanford University, Palo Alto, CA, USA; 2Duke University, Durham, NC, USA

Prostate cancer is the second most common cancer among men in the U.S. One of the major clinical challenges
is treatment of advanced metastatic prostate cancer. The first line of treatment for metastatic prostate cancer is
androgen ablation. Unfortunately, the disease commonly relapses in its lethal metastatic form referred to as cas-
tration resistant prostate cancer (CRPC). Current therapies have provided limited extension of the overall survival
in patients with CRPC. Thus, there is an urgent need to identify new drivers and therapeutic targets for aggressive
prostate cancer which will provide us with new insights into the development of novel therapeutic strategies for
the advanced disease. Trop2 is a cell surface glycoprotein that is commonly altered in a broad range of epithelial
cancers. Due to its overexpression in multiple epithelial cancers, Trop2 has emerged as a promising therapeu-
tic target. An anti-Trop2 antibody conjugated with cytotoxic drug SN-38, Sacituzumab govitecan (IMMU-132), has
been recently developed and has shown a favorable therapeutic effect in triple negative breast and other cancers.
Currently, IMMU-132 is being evaluated as a single agent in patients with advanced epithelial cancers. Recently, we
demonstrated that elevated expression of Trop2 is associated with high-risk prostate cancer and predicts disease
recurrence. Trop2 is also highly expressed in CRPC and metastatic prostate cancer. To assess the functional role of
Trop2 in prostate tumorigenesis we used CRISPR/Cas9 to achieve Trop2 gene deletion and lentiviral transduction
to overexpress Trop2. Our study demonstrates that loss of Trop2 significantly delays growth, migration, and invasion
of prostate cancer cells while overexpression of Trop2 enhances prostate cancer cell proliferation and invasion.
Elevated expression of Trop2 induces androgen independent cell proliferation, and tumorsphere forming ability in
vitro. We further demonstrate that overexpression of Trop2 enhances tumor growth and drives castration resistant
phenotype in vivo. Tumors driven by Trop2 overexpression exhibit aggressive phenotype, loss of AR and neuroen-
docrine features. Furthermore, loss of Trop2 gene suppresses tumor growth in vivo. Our study identified Trop2 as a
new driver of CRPC and neuroendocrine prostate cancer. Our results demonstrate that Trop2 plays a functional role
in prostate cancer and CRPC. These findings provide a strong functional evidence that Trop2 may represent a novel
rational therapeutic target for metastatic CRPC.
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Increased Tumor Induction by Prostate Fibroblasts from African American Men Compared
to Caucasians

Marc Gillard®, Rodrigo Javier?, Susan Crawford?, Donal Vander Griend*, Omar Franco?

LUniversity of Chicago, Chicago, IL, USA; 2North Shore University Health System, Evanston, IL, USA

Introduction: Despite advances in the last 20 years in the diagnosis and treatment of prostate cancer (PCa), the
incidence and death rate is still significantly higher for African Americans (AA) compared to Caucasian (CA) men.
Although socioeconomic factors may be responsible to a certain extent, it is now appreciated that intrinsic dif-
ferences in genetics and tumor biology make AA men more prone to aggressive PCa. Tumor evolution (from local
carcinogenesis to distant metastasis) is strongly influenced by the microenvironmental conditions encountered by
cancer cells. However the biological effects of fibroblasts in the TME of AA patients has not been intensively studied
due to the lack of suitable models. Here we isolated fibroblasts from human prostate tissues from AA patients with
PCa and compared the biological effects on several PCa cell lines to evaluate the similarities and/or differences to
those from CA-derived fibroblasts. Method: Prostate fibroblasts were isolated from patients (AA and CA) undergoing
robotic assisted laparoscopic prostatectomy (RALP) and cultured for less than 8 passages. In vitro characterization
included proliferation assay and the expression of potential markers of carcinoma associated fibroblasts (CAF)
including co-expression of aSMA and vimentin, FAP, and Tenascin-C. In addition, the effects of AA vs. CA fibroblasts
on prostate cancer cell proliferation and motility were studied. In vivo pro-tumorigenic properties of fibroblasts were
tested using a tissue recombination and subrenal xenograft model in SCID mice. Cytokine array analysis of poten-
tial paracrine mediators of tumorigenesis was performed. Results: Prostate fibroblasts from AA showed increased
proliferation response to mitogens compared to CA. Expression of markers associated with myofibroblast activation
(aSMA, vimentin and Tenascin-C) as well as AR were significantly elevated in while Caveolin 1 expression was lower
in AA fibroblasts. AA fibroblasts significantly increased the tumorigenicity in vitro and in vivo of an AA patient-derived
prostatic epithelial cell line EOOGAA compared to CA. Analysis of potential paracrine mediators identified a panel
of pro-inflammatory cytokines notably interleukins (IL6, IL11, IL17, IL18BP), growth factors (VEGF, FGF, BDNF), and
other mediators (DPPIV, CHI3L1, uPAR, Dkk1, CCL7 and Emmprin) to be enriched in AA fibroblasts. Conclusions:
Prostate fibroblasts from African American men show enhanced secretion of pro-inflammatory mediators that can
potentially increase the tumorigenicity of PCa cells through selective paracrine mechanisms.
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The Prostatic Inflammatory Environment of the NOD/Shilt) Mouse

LaTayia Aaron?, Susan Crawford?, Simon Hayward?

Meharry Medical College, Nashville, TN, USA; °North Shore University Health System Research Institute,
Evanston, IL, USA

Background: Benign prostatic hyperplasia (BPH) has been associated with a number of morbidities related to meta-
bolic syndrome. Metabolic syndrome includes diabetes mellitus, obesity and hyperlipidemia. It is not clear whether
diabetes alone or in conjunction with obesity promotes a BPH phenotype. The non-obese diabetic (NOD) mouse is
a model of autoimmune inflammation leading to type 1 diabetes in a proportion of mice. This model was used to
determine the effects of diabetes and auto-immune inflammatory dysregulation on prostatic hyperplasia. Methods:
Prostatic tissues harvested from NOD mice were divided, some were fixed and paraffin embedded, while other por-
tions were wither processed for FACS analysis or frozen in OCT. Histological appearance of the prostate was evaluat-
ed by H&E staining while immunohistochemial staining determined the presence of inflammatory cell markers. The
markers analyzed included CD4, a T-cell marker; CD19, a B-cell marker; and F4/80, a general macrophage marker.
Microarray and cytokine array analysis were performed to determine which genes and cytokines are upregulated
in the NOD mouse model. Results: Although dysregulation in the function of specific inflammatory cells in the NOD
mouse model has been described in the literature, we were able to detect T-cells, B-cells and macrophages. Areas of
inflammation were observed in both non-diabetic and diabetic mice. However, diabetic mice tended to exhibit more
inflammation and in some areas the inflammatory cells migrated into the epithelial compartment. The microarray
performed analyzed 22,207 total genes, of these 1,333 were upregulated in diabetic mice including c-myc bind-
ing protein and several TNF-a interacting proteins. Cytokine array analysis probed 111 cytokines, chemokines, and
growth factors and approximately 20 of these analytes were upregulated in diabetic mice including AdipoQ, CD142
and PAP3. Conclusions: BPH is a complex disease and there are no animal models which replicate all of the com-
ponents seen in human patients. Inflammation has been correlated with BPH pathogenesis in humans. Use of the
NOD mouse model enabled us to examine the effects of inflammation and diabetes in a non-obese model. In this
model, areas of focal and/or severe inflammation was observed in both non-diabetic and diabetic mice nonetheless
diabetic mice tended to exhibit a more severe inflammatory phenotype.
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Targeting Androgen Receptor in Combination with Cisplatin: Effective Treatment Strategy
for Muscle Invasive Bladder Cancer
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1Department of Urology, University of Louisville, KY 40202, USA; 2Department of Pathology, University of
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Background: Bladder cancer is one of the major causes of cancer death in US and worldwide. Cisplatin is a key com-
ponent of chemotherapeutic regimens employed in the treatment of advanced bladder cancer. The role of androgen
and androgen receptor (AR) signaling in bladder cancer remains uncharacterized. Aim: The aim of the study is to
delineate the role of AR in bladder cancer and to determine whether combination of AR inhibitor, enzalutamide (Enz)
and cisplatin-based therapies effectively inhibit the growth of muscle invasive bladder cancer (MIBC). Methods: AR
expression was determined in 75 human bladder cancer specimens and in a panel of bladder cancer cell lines. Cells
grown in charcoal stripped media supplemented with dihydrotestosterone (DHT) were treated with cisplatin, enzalu-
tamide (AR inhibitor), or a combination of both. Cellular/phenotypic analysis including MTT assay, apoptotic assay,
migration as well as invasion assays and molecular analysis including western blotting, real time PCR analysis were
performed. Isobologram analysis for the combination was performed and analyzed with CompuSyn. Experiments
were repeated in triplicates and analyzed with unpaired Student’s t-test and one way ANOVA *p<0.05, **p<0.01,
**%p<0.001. Results: AR expression was seen in around 40% of bladder cancer patients. Inhibition of AR signaling
by enzalutamide effectively inhibited the growth of AR+ MIBC cells. Interestingly, enzalutamide in combination with
cisplatin (Enz + Cis) synergistically inhibited the proliferation of MIBC cells, TCCSUP (Cl: 0.42, 1.25 + 5 yM) and J82
(CI: 0.79, 2.5 + 5 yM) at low concentrations of enzalutamide and cisplatin resp.. The molecular studies revealed the
induction of DNA damage markers (pATM, pATR, pChk1, pHis) and enhanced expression of the pro-apoptotic genes
(Bax, caspases-3 and PARP) in Enz+Cis treated AR+ MIBC cells. In addition, we demonstrated abrogation of invasive
and migratory potential with Enz + Cis treatment, by downregulation of the mesenchymal markers (N-cadherin, slug,
B-catenin, and vimentin) in both cell lines. Our studies suggest combination of Enz + Cis may be effective in patients
with AR+ MIBC. Conclusion: Combination of cisplatin and AR inhibition effectively inhibit bladder tumor growth and
migration, and hold promise as synergetic therapies for AR+ bladder cancer patients.
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