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MOLECULAR TARGETED THERAPY FOR PROSTATE CANCER
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Androgen plays an important role in the growth of prostate cancer, but the molecular mechanism that
underlies the development of resistance to anti-androgen therapy remains unknown. In this paper, we
review the role of cell cycle regulators and steroid receptor co-activators for prostate cancer growth and
survival. Cyclin E has been shown to increase the transactivation activity of the human androgen
receptor and the proliferation of prostate cancer cells. On the other hand, p27 using an adenovirus
vector was shown to reduce the size of tumors of human prostate cancer xenografts. Steroid receptor
coactivator-3 (SRC-3) is often over-expressed in prostate cancers. Our results indicate that over-
expression of SRC-3 can modulate the AKT (protein kinase B) signaling pathway and stimulate cell

growth in prostate cancer. In contrast, down-regulation of SRC-3 expression by small interfering

RNA suppresses cell growth.

(Hinyokika Kiyo 54 : 57-61, 2008)
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Fig. 1. Mechanism of cell cycle regulators.
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Potentiation of the transactivation activity of the AR by cyclin E. ; MDAHO041 cells were co-
transfected with an expression vector for AR, GR, or PR, an ARE-CAT reporter plasmid,
and an expression vector for cyclins E; A, or D1.  Cells were incubated in the absence or
presence of 1 nM DHT (T), 1 nM dexamethasone (D), 1 nM progesterone (P), or 10 uM 5-

OH-F for 18 h and then assayed for CAT activity.
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Fig. 3. Recombinant adenovirus preparation and xenograft growth assay. A: The target cDNA
(p27, LacZ) was inserted into pAElsplA to generate pAEICMV-X which were inserted
into the El deletion region of modified Ad5. This plasmid was co-transfected with
pBHGI10 into 293 cells to generate AACMV-X. B: To determine whether AdCMV-p27
could alter the growth of established tumors, human prostate cancer nodules (-0.5 cm) in
BALB/c mice were injected intratumorally (0.05cc; 1X10' pfu) with PBS (n=10),
AdCMV-vector, or AdCMV-p27 on 3-12 weeks once a week after tumor inoculation.
Tumor diameter was measured in two perpendicular dimensions using calipers.
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Fig. 4. Inducible expression of SRC-3 in LNCaP stable cell lines. A: Diagram of the
mifepristone-inducible gene expression system. B : Western blot of different LNCaP stable
clones in the presence and absence of mifepristone treatment. Note that SRC-3 expression
was induced in clones 6, 9, 12, 24, and 48 after mifepristone treatment (10~ M) for 24 h,
while no induced SRC-3 expression was seen in clones 11, 16, and the control parental cell
line. ¢, control. Similar induction was also shown with a HA antibody, since
exogenously transfected SRC-3 is HA tagged.
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Fig. 5. Over-expression of SRC-3 enhances cell growth (size) and induces AKT activity. A:
Morphology of LNCaP- SRC 3 stable cell lines and control parental cells after the treatment
with mifepristone (10~ M) for 24 h.  Shown is phase contrast microscopy, indicating that
mifepristone treatment promotes cell growth (size increase) in LNCaP-SRC-3 stable cell
lines. B: Treatment with mifepristone (10~% M) induces AKT activity in LNCaP-SRC-3
stable cell lines. Phosphorylation of AKT and total AKT are increased by mifepristone
treatment in stable clones. Shown are the results from clone no6 and 12, which are
characteristic examples of the results seen for other stable clones.
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Fig. 6. Down-regulation of SRC-3 expression in stable PC-3 cell lines decreases prostate cancer cell
proliferation and tumor growth in nude mice (short hairpin RNA ; shRNA stable cell line
selection and tumorigenesis assay). A: Cell extracts from cells treated with (+) or
without (—) doxycyclin were separated by SDS-PAGE and blotted and probed with anti-
SRC-3 and anti-actin antibody. Actin was used as a loading control. B: Doxycycline-
regulated expression of SRC-3 inhibits the tumorigenesis of PC-3 prostate cancer cells in
nude mice. PC-3 stably transfected with shRNA expression plasmids or parental PC-3
cells were harvested and injected s.c. into the flank region of male nude mice. The mice
were fed with water with (+) or without (—) 200 ug of doxycycline per ml.  The change in
tumor volume over a 35-day period is shown in the graph. ** P <0.01, significant
difference with ¢ test.
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