




Tumor heterogeneity =
Incomprehensible chaos

ADAPTED FROM REYA ET AL. NATURE (2001) 414:105



Lineage commitment in
Hematopoeisis



Perhaps cancer growth is hierarchical 
and orderly

REYA ET AL. NATURE (2001) 414:105

If organogenesis  ~ carcinogenesis,
cancers have stem cells



Organogenesis vs. Cancer

• Organogenesis
– Proliferation
– Invasion
– Motility
– Angiogenesis
– Differentiation
– Terminates upon 

completion

• Carcinogenesis
– Proliferation
– Invasion
– Motility
– Angiogenesis
– Differentiation
– Escapes termination 

signals



Origin of Cancer Stem Cell

Malignantly Transformed Normal Stem Cell
OR

Malignantly Transformed Normal Cell which 
Acquires “Stem-Cell” like Activities





Normal  Prostate Stem Cells Are 
Not Dependent Upon Androgen  

For Their Survival             
J Isaacs and D Coffey 

THE PROSTATE Supplement 2:33-50, 1988
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The Androgen Receptor is a 
Growth Suppressor Gene for 
Normal Prostatic Epithelial 

Cells



Nelson, W.G. et al. New Engl. J. Med. 349: 366-381, 2003



The Androgen Receptor is a Growth 
Suppressor Gene for Normal Prostatic 
Epithelial Cells but an Oncogene for 

Prostate Cancer Cells.



Litvinov IV, Vander Griend DJ, Antony L, Dalrymple S, 
De Marzo AM, Drake CG, Isaacs JT.
Androgen receptor as a licensing factor for DNA 
replication in androgen-sensitive prostate cancer cells. 
Proc Natl Acad Sci 103:15085-90, 2006.
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% CD133-Positive Cells in Prostate 
Cancer Cell Lines
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