





Tumor heterogeneity =
Incomprehensible chaos
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ADAPTED FROM REYA ET AL. NATURE (2001) 414:105



Lineage commitment in
Hematopoeisis



Perhaps cancer growth is hierarchical
and orderly
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If organogenesis ~ carcinogenesis,
cancers have stem cells

REYA ET AL. NATURE (2001) 414:105



Organogenesis vs. Cancer

e Organogenesis o Carcinogenesis
— Proliferation — Proliferation
— Invasion — Invasion
— Motility — Motility
— Angiogenesis — Angiogenesis
— Differentiation — Differentiation
— Terminates upon — Escapes termination

completion 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 Thelr Survival

J Isaacs and D Coffey
THE PROSTATE Supplement 2:33-50, 1988
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Lumen Secretory luminal cell

”':""T'Efl __———{nonproliferative
(paracrine) differentiated compartment;
AR positive)
Basal cell (proliferative,
Epithelium _—— precursor compartment;

AR negative)
" ——-Basement membrane

Stroma

GF = growth factor

Andromedin{ . - grvival factor

4 2

. Capillary



lvan Litvinov
Donald VVander Griend



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 iIs a Growth
Suppressor Gene for Normal Prostatic
Epithelial Cells but an Oncogene for
Prostate Cancer Cells.



Litvinov 1V, Vander Griend DJ, Antony L, Dalrymple S,
De Marzo AM, Drake CG, lsaacs JT.

Androgen receptor as a licensing factor for DNA
replication in androgen-sensitive prostate cancer cells.
Proc Natl Acad Sci 103:15085-90, 2006.



Cancer Stem Cell
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Cancer Progenitor Cell
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Cancer Intermediate Cell
(p63 NEG / AR POS)

Neuroendocrine
Cell

(p63 NEG / AR
NEG)

Progenitor Cell = TA
(p63 POS / AR NEG)

v

\

Cancer Luminal Cell

(63 NEG / AR POS)

Intermediate Cell
(p63 NEG / AR POS)

\

Luminal Cell
(p63 NEG / AR PQOS)




Normal Stem Cell
(p63 NEG / AR

NEG)
Cancer “Stem” Progenitor Cell =
like Cell TA
hh
(p63 POS /AR (p63 POS /AR
NEG) NEG)
Cancer Intermediate Cell
Intermediate Cell (63 NEG / AR
(P63 NEG / AR POS)
POS)
Cancer Luminal Luminal Cell
Cell (63 NEG / AR
(P63 NEG / AR POS)

POS)

Cancer “Stem”
Like Cell

(063 NEG / AR
POS)

4

Cancer
Luminal Cell

(63 NEG / AR
POS)




Donald
Vander Griend






5.00

4.00 -

3.00 -

2.00

1.00 -

0.00

0% CD133-Positive Cells In Prostate

Cancer Cell Lines

0.08

0.49

1.36

0.42

4.52

1.15

PC-3

Du145

LNCaP

C4-2B

LAPCA4

CWR22Rv1




6.00

!
o
=
Lo

, , , ,
0 0 0 0
o.o.o.o.
< m N —

9ANISOd EETAD %

0.00 -

€ aUo|D

Z suo[D

T auoID

J

[ejusted

€ aUo|D

¢ 9QUO|D

T 9Uo|D

/

J

[eilua.red

€ 3UoID

Z duo|D

T aUoID

/

J

[elua.red

/

LNCaP CWR22Rv1

LAPC-4



CD133 (PE/Cy5)
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Normal Stem Cell
(p63 NEG / AR

NEG)
Progenitor Cell =
TA
(p63 POS /AR
NEG)
Intermediate Cell Cancer “Stem”
Like Cell
(P63 NEG / AR - (063 NEG / AR
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Luminal Cell Cancer
(063 NEG / AR Luminal Cell
POS) (p63 NEG / AR
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