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Genitourinary Malignancies, US 2000

Organ Site Cases/Year* Deaths/Year*
Prostate 180,400 31,900
Kidney 31,200 11,900
Bladder 53,200 12,200
Testis 6,900 e10]0

270,000 57,000

Total cancers 1,268,000 (21%) 553,400(10%)
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Renal Carcinoma: Genes

Gene Hereditary Form
Histoloqy

VHL Gene von Hippel Lindau (VHL)
RCC

(Chr 3)

. Met Gene Hereditary Papillary
(Chr 7) Renal Carcinoma (HPRC)

. BHD 1 Birt Hogg Dube (BHD)
(Chr 17)

. LRCC Leiomatomosis RCC

(Chr 1) (LRCC)

Clear Cell

Papillary RCC
(Type 1)

Chromopobe RCC
Oncocytoma
“Transition” RCC
Papillary

(Type 2)




Germline VHL Mutations




Sporadic Clear Cell RCC
VHL Gene Mutations
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Model for Bladder Cancer Progression

Normal
( Urothelium )N

Papillary Papillary Flat
Low Grade High Grade Carcinoma
Ta (Non-lnvasive) (Non-lnvasive) ( in situ ) CIS
pRB
OR

(Lamlir?\?aSPil\r/%priaD -I—l_»( valfsﬁlfe )TZ-T4 —»( Metastasis ) M

Increasing Invasion & Progression
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What’s Needed?

e All pathways in each tumor
e Mode of inactivation

e Longitudinal studies

e Better animal models

e Tailored therapy

e Earlier detection
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Kidney/Bladder Cancers PRG

Discovery

Mechanisms and pathways leading to specific
biological subtypes of kidney and bladder cancer

Molecular Markers New Agents Models

Focused, mechanism-based clinical trials
epidemiology « prevention « treatment « palliation

Ll

Integration of molecular markers, tailored therapies,
imaging techniques, and quality-of-life endpoints

Cancer Control
uonejsuel]

Communication, education, and tr:aining
providers < patients « advocates « public

Improved access to care, quality of life,
and health care delivery

Treatment




Discovery-1

Understand the biological
mechanisms underlying the risk
factors for kidney and bladder
cancer phenotypes.
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Discovery-2

|dentify global genetic, epigenetic,
RNA expression, and proteomic
alterations in tumors and place them
In specific biological pathways that
are essential to development,
progression, response to therapy, and
maintenance of subtypes of bladder
and kidney cancers.
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Discovery-3

Understand the role of stroma
and intercellular signaling In
organogenesis, tumor
development, and
maintenance of malignant
phenotypes In bladder and
kidney cancers.
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Discovery-4

Generate and characterize transgenic models,
Including conditional knock-out and knock-in
strategies and orthotopic models, of bladder
and kidney cancers, focusing on the use of
tissue-specific promoters and targeting human
disease-related genetic events. These models
will allow i1dentification and validation of
prognostic, preventive, and therapeutic |
targets and their inhibiting agents. padr

Cancers
PRG




Translation-5

Examine blood, urine, premalignant, and
tumor tissue before prevention and
therapy trials to identify and quantify
disease and identify targets for therapy
and predictors and mechanisms of
response, resistance, progression, and
relapse.
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Translation-6

Facilitate the development and
utilization of noninvasive or
minimally invasive techniques to
Image and assess the biological and
clinical effects of targeted
therapeutics.
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Translation-7

|dentify and prioritize agents—alone
or in combination—that target known
cancer growth and progression
pathways.
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Kidney/Bladder Cancers PRG

Discovery

Mechanisms and pathways leading to specific
biological subtypes of kid_ney and bladder cancer

Molecuiar Markers New Agents Models

Focused, mechanism-based clinical trials
epidemiology « prevention « treatment « palliation

Integration of molecular markers, tailored therapies,
imaging techniques, and quality-of-life endpoints

Cancer Control
uonjejsuel]

Communication, education, and training
providers « patients « advocates « public

Improved access to care, quality of life,
and health care delivery

Treatment




Treatment-8

Develop innovative therapeutic strategies
that will eradicate disease, preserve organ
function, and maintain quality of life,
using mechanism-based agents that take
Into account known prognostic variables,
molecular characteristics of tumors, assays
of targeted effects, surrogate markers of
efficacy, and novel delivery strategies:

Kidney/
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Major Responses to anti-VEGF

Placebo
High-Dose Ab

Low-Dose Ab

Kidney/

Bladd
*Durations 44+, 15, 9, 6 months/ Yang et al 2002 C;‘nceii
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% of Patients Free of Progression

Time to Progression
High-Dose Anti-VEGF vs. Placebo

P> < 0.0001

High-dose

-, Placebe .

0 6 12 18 24 30 36

Months from On-Study Date



Treatment-9

Develop and improve approaches to risk
assessment of localized and advanced
disease—which take into account known
prognostic variables, including stage,
histology, and novel molecular factors—to
direct therapy.
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Prognostic set of genes

patient 7

patient 3

patient 54
patient 46
patient 20
patient 26
patient 9

patient 42
patient 32
patient 21

FYN oncogere related to RC, FR, YES
N66144  FYN oncogere related to SRC, FGR, YES
T47312  insulin receptor
AX001614 insulin receptor
T80232 phosphadiesterase 1/nuclectide pyrophosphatase 2 (autotaxin)
AM0E4 hevin
AAIS0194 FAT twnor suppressor (Drasgphila) homolog
AMB5082 serun/glucocortiooid regulated Kinase
We0845 cell division cycle 42 (GTP-binding protein, 25D)
N34362 regulator of Gprotein signalling 5
AR68470 regulator of G-protein sigralling 5
H34815 Rab9 effector pd0
AA6E136 transcription factor 4
W72803 ESTs, Weskly similar to KIAAO768 protein [H.sapiens]
R2412  platelet/erdotrelial cell adhesion molecule (CDB1 antigen)
RE6211  platelet-derived gromth factor receptor, beta polypeptide
N39240 ESTs
H74106  LIM binding domain 2
H72113 (D34 antigen
AA777910 Homo sgpiens clore 23698 mRVA sequence
AA680300 Homo sapiens cllone 23698 mRVA sequence
R440 Homo sapiens clone 23698 mRNA sequence
AAL73109 ESTs
AMP29? ESTs,
AAOS5440 sprouty (Orosophilla) hanolog 1 (antagonist of FoF signaling)
HEBX2  integrin, alpha 1
N29914  endothelin receptor type B
AM5332 ESTs
AA7TT5447 alpha-2-macroglobulin
H9415 A kinese (FRKA) anchor protein 2
N51499 A kinese (FRKA) anchor protein 2
AMBA644 LIM domain onlly 2 (rhorbotin-like 1)
N74%66 polymerase (R\NA) 11 O\A directed) polypeptice B (140kD)
AA7A65 ESTs
T53208 insulin-like growth factor binding protein 7
AAOD153 tisste inhibitor of metallgproteinese 3
NB26  KIAAD758 protein
T63971 KIAAO7S8 protein
AALS9106 KIAAIIRR protein
R23270  KIAATI®?2 protein
N36136 ESTs, Moderately similar to endonucin [M.musaulus]
NSBZ05  transmembrane 4 superfamily merber 2 -
AAL73408 ESTS Kid ney/
T71976 Phosphatidic acid phosphatase type 2b
Tr2119 Phosphatidic acid phosphatzse type 2b Bladder
AMB7034 transforming growth factor, beta receptor 11 (70-80kD)
W68396  KIAAOG protein Cance rs
N57504  Homo sapiens mRNA; cINA DKFZpB64E153 (firan clone DKFZpS64E153)
N4 Homo sapiens mRANA; cINA DKFZpB64E153 (firan cllone DKFZpS64E153) PRG
W47641  Homo sapiens mRVA; cDNA DKRZp564E1S3 (fran cllone DKFZp564E153)
AAE8663 Homo sepiens MRA for GS3955, conplete cds
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Treatment-9

* New genetic and protein signatures of
kidney and bladder cancer must be
correlated with known prognostic groupings

*Novel molecular biomarkers and imaging
techniques would have immediate
Implications for treatment and later for
chemoprevention trials

Kidney/
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Cancers
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Treatment-10

Develop evidence-based hypothesis-
driven research efforts in palliative
care for patients with advanced
kidney and bladder cancers.

Kidney/
Bladder
Cancers
PRG




Treatment-10

«Sadly, over 95% Of patients with metastatic
disease die, usually with discrete metastatic
patterns (brain,bone or lungs metastases from
renal cancer, liver or intra-abdominal disease from
bladder cancer)

*The mechanisms underlying these patterns are
completely unknown

*Specific management strategies( 1.e. those
Involving transplant, orthopedic surgery and

neurosurgery) can be refined and made evidences "

based Cancers
PRG




Non-Myeloablative Allogeneic Stem Cell
Transplantation in RCC

Site No Pts Response TRM

NIH 55 34% 9%
Chicago 25% 25%
MDA 14% 36%

U Wash 17% 17%
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Cancer Control-11

Describe the impact of kidney and
bladder cancers and their treatment

on the quality of life of individuals

and their families throughout the

cancer continuum and develop and
assess Interventions that will reduce
morbidity and improve health-

related quality-of-life outcomes. = . ..

Bladder
Cancers
PRG




Cancer Control-11

*The large majority of patients with
kidney and bladder cancer have early
stage/easily curable disease

*The PRG estimated over 0.5M survivors
In the US who must deal with sexual

and urinary dysfunction, long term
surveillance, second malignancy risks,

all of which affect QOL Kidney/

Bladder
Cancers
PRG




Cancer Control-11

*The field lacks investigators and
Instruments

*Association of smoking with both
cancers and of obesity with kidney,
suggests a role for behavioral
Interventions in both primary and
secondary risk reduction

Kidney/
Bladder
Cancers
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Cancer Control-12

|dentify, characterize, and validate
molecular markers to determine the risk
of disease, enhance early detection, and
predict response to chemoprevention
with new chemo-preventive agents and
strategies, employing new models as
appropriate.

Kidney/
Bladder
Cancers
PRG
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1975 1980 1985 1990 1995 Kidney/
Diagnosis Year Bladder
Joinpoint regression serial error model of age adjusted incidence renal and pelvic cancers per 100,000 population by stage, a??e 8%%1 in

SEER program during 1973 to 1998 (p <0.05). Values over curves indicate annual percent change per 100,000 population. D& as in
parentheses indicate 95% CI.




Cancer Control-12

«Screening holds definite promise for
reducing mortality from bladder cancer
In high risk populations.

*\VVHL families, and other genetically-at-
Isk families, present a special
opportunity to find,validate and use
novel markers for RCC screening

Kidney/
Bladder
Cancers
PRG




Cancer Control-13

|de

ntify and explore the gaps between

and barriers to standards of practice
and care that currently result in
disparate outcomes for kidney and
bladder cancer patients.

Kidney/
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Cancer Control-13

» \Women experience more delays In
diagnosis, are nearly 50% more likely to die
of bladder cancer, and their death rate from
bladder cancer has not declined.

o Elderly patients with both cancers also
seem to be under-diagnosed and treated

* African-Americans have a rapidly risingire

ladder

Incidence and death rate from RCC Cancers

PRG




Kidney/Bladder Cancers PRG

Discovery

Mechanisms and pathways leading to specific
biological subtypes of kidney and bladder cancer

Molecular Markers New Agents Modelis

Focused, mechanism-based clinical trials
epidemiology « prevention « treatment « palliation

I
A

Integration of molecular markers, tailored therapies,
imaging techniques, and quality-of-life endpoints

Cancer Control
uorjejsuel]

Communication, education, and training
providers < patients « advocates « public

Improved access to care, quality of life,
and health care delivery

Treatment




Resources

e Centers and networks of disease-

specific clinical research -- [Expand
definition of the Specialized Programs of
Research Excellence (SPORES) to encourage
multi-institutional consortia.]

o Animal and cell-based models.

= - Kidney/

e Training Bladder
Cancers
PRG




Resources

 Validated, high-quality high-throughput
technologies for the analysis of DNA,
RNA, and protein in tumors.

 Large, multifaceted screening and
prevention studies conducted with
International collaboration

* Noninvasive imaging modalities to

Kidney/

evaluate therapeutic efficacy Bladder

Cancers
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Conclusion

- Enormous opportunities exist for defining
the biology of each disease which, in turn,
will lead to better risk assessment, better
staging, better individualized treatment
and management, and improved
population outcomes

« The continuum of cancer research and
care encompasses all 4 areas; each must
be supported for the ecosystem to thrive,..,

Bladder
Cancers
PRG




Conclusion

- The lives of 24,000 Americans are
taken each year by these 2 diseases

« The death rate from bladder cancer
has declined. It can be reduced In
kidney cancer as well

Kidney/
Bladder
Cancers
PRG
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