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Paper for students:

Ku SY et al., Rb1l and Trp53 cooperate to suppress prostate cancer lineage plasticity,
metastasis, and antiandrogen resistance. Science 355: 78-83, 2017.



Points to discuss:

*Why do current treatments (ADT) fail — Cellular heterogeneity?
*Prostate cancer genetics: AR & beyond

*Normal cell lineage: stem cells & their progeny
*Cancer cell plasticity: Genetic, epigenetic, & treatment-induced



Prostate Cancer Treatments
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Clinical treatment of PCa patients by chemical
castration and anti-AR drugs (anti-androgens)
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New anti-PCa drug development
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Points to discuss:

*Why do current treatments (ADT) fail — Cellular heterogeneity?
*Prostate cancer genetics: AR & beyond

*Normal cell lineage: stem cells & their progeny
*Cancer cell plasticity: Genetic, epigenetic, & treatment-induced



Human AR gene
186.5 kb

Full length hAR mRMNA
10.6 kb

Human AR protein
110 kd

AR gene, mRNA, and protein
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AR and drug targets
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Genomic heterogeneity within localized, multifocal prostate cancel
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Grasso CS et al.,
Nature 2012

Mutational landscape of lethal metastatic CRPC
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FDR (g-value)

Taylor et al., Cancer Cell 18, 11-22, 2010.

A global view of advanced PCa genome
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Integrative Clinical Genomics of mCRPC

Mutation
per Mb
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AR splice variants

AR Pre-mRNA
Variants found in PCa Domain Domain- Protein MW
excluded disrupted

AR23 2b DBD 106kDa
AR-V14 9 85kDa
AR-V13 LBD 85kDa
AR-V12 J LBD 84kDa
ARV567es LBD LBD 80kDa
AR-V7 HD to LBD 80kDa
AR-V9 HD to LBD 80kDa
AR-V5 HD to LBD 80kDa
AR-V1 HD to LBD 80kda
AR-V3 2b ZF2 to LBD 75kDa3
AREX1/2b ZF1to LBD 75kDa
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A global view of advanced PCa genome
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Cell lineage development: Self-renewal, proliferation, & differentiation
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Phenotypic and developmental plasticity in CSCs and their progeny

A) Early stages of tumor development
Under ‘normal’ conditions

Non-CSCs;
CSCs Progenitors Differentiated tumor cells

. > .ﬁ‘O

B) ‘Intrinsic’ plasticies in undifferentiated tumor cells and CSCs
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Accompanying tumor progression
thypoxia; EMT, inflammation; microenvironment changes)
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Experimental manipulations/treatment; therapies

D)

Tang, Cell Res. 2012



Hochedlinger 2009, Development 136, 509-523
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Cell-of-origin vs. CSCs
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Phenotypic & Tumorigenic Heterogeneity of Human PCa cells
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Heterogeneity of AR Expression in Untreated PCa & CRPC

Untreated HPCa57




Four CRPC models exhibit distinct AR heterogeneity

LNCaP, VCaP, LAPC4, LAPC9 . . .
tumors grown in intact male mice ?negzgrr;?ds;?:s» Primary (1°) ilf]n::sltjrt;r:clidri;z* Secondary (2°)
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Four CRPCs respond differently to Enzalutamide
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Prostate cancer cell plasticity: Reprogramming by NANOG
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NANOG reprograms PSA* PCa cells to PSA-°, stem-like CRPC cells by
dynamically repressing and engaging AR/FOXAT1 signaling axis

AD PCa
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Understanding & Targeting Undifferentiated PCSCs
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Combinatorial therapies targeting both AR*
bulk AND PCSCs to prevent cancer cell plasticity

Anti-PCSC Therapeutics =
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