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Importance of Epigenetics

1. DNA methylation

2. Imprinting

3. X-chromosome inactivation

4 Development/Reprogramming of somatic
nucleus

5. Cancer

6. Rett syndrome
7. Non-coding RNAs & heterochromatin



Molecular Mechanisms Mediating
Epigenetic Phenomena
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DNMT INHIBITORS

DNA REPAIR CELLDEATH

Figure 4 Cooperative cytotoxic mechanism between DNMT
inhibitors and radiation. lonizing radiation induces DNA base
damage, single-strand breaks, and double-strand breaks (DSBs). All
of these errors can be rapidly repaired except for DSBs, which if not
repaired are considered lethal. The cytotoxic effect of DNMT
inhibitors in close proximity to a radiation-induced single-strand
break can act synergistically to make the defect significantly more
difficult to repair, consequently resulting in the induction of cellular

death.
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Figure 5 Cell cycle, DNMT inhibitors and radiosensitivity. The
radiosensitivity of cells is dependent on the phase of the cell cycle.
Cells in the S phase are the most radio resistant, and cells in the
G2-M phase of the cell cycle are the most radiosensitive. DNMT
inhibitors synchronize with the cell cycle of tumor cells increasing
the efficacy of subsequent radiotherapy.




Interplay between different epigenetic
strategies
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mIRs: Biogenesis, processing and maturation
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MicroRNA (miR) Biological Function
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Mechanisms of microRNA (miR) regulation

Genomic changes:
deletions, amplifications,
translocations
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Androgen Receptor
Hormone refractory and radioresistant phenotype

Androgen-Independent Prostate-Cancer Cell




MiRNA and Epigenetic regulation of AR

Promoter hypermethylation
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The radiation response of hormone-
resistant prostate cancer induced by
long-term hormone therapy
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Androgen Induces Adaptation to Oxidative Stress in Prostate
Cancer: Implications for Treatment with Radiation Therapy’
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Figure 1. Androgens induce relative resistance to oxidative stress challenge
in 22rv1 human PC cells that can be reversed by AD. (A) Survival of 22rv1
cells in response to 24 hours of incubation with increasing doses of hydrogen
peroxide, as determined by neutral red viability assay. LD = lethal dose. (B)
Survival of 22rv1 cells in response to y-radiation, as determined by colony
formation assay. CT = control cells growing in a culture medium with CSFCS

=

ROS level (% of non=treated cells)

22rvl

and without phenol red; T = cells growing in the same medium but with the 200 L

addition of 10 nM R1881; T + Bic = cells growing in the same medium but PC3

with the addition of both 10 nM R1881 and 10 uM bicalutamide. Results are 100+ . — T

denved from at least three expenments and are expressed as mean + SD. S I l

0-
S < " S < >
N \“\;;3‘ &3’ ? \QS’:\ v"&&
N

cells treated with increasing doses of R1881. To avoid po-



Endocrinology. First published ahead of print October 11, 2011 as do0i:10.1210/en.2011-1056

CANCER-ONCOGENES

Hormonal Therapy Promotes Hormone-Resistant
Phenotype by Increasing DNMT Activity and
Expression in Prostate Cancer Models

Giovanni Luca Gravina,* Francesco Marampon,* Margherita Piccolella,
Marcella Motta, Luca Ventura, Roberto Pomante, Vladimir M. Popov,

Bianca M. Zani, Richard G. Pestell, Vincenzo Tombolini, Emmanuele A. Jannini,
and Claudio Festuccia

Department of Experimental Medicine (G.L.G., F.M., B.M.Z., C.F.); Division of Radiotherapy (G.L.G.,
F.M.), Laboratory of Radiobiology; and Course of Endocrinology and Medical Sexology (E.A.J.),
Department of Experimental Medicine, University of L'Aquila, and Department of Pathology (L.V.), San
Salvatore Hospital, 67100 L'Aquila, Italy; Department of Endocrinology (M.P., M.M.), Center of Endocrinological
Oncology, University of Milano, 20122 Milan, italy; Department of Cancer Biology (F.M., V.M.P., R.G.P.), Kimmel
Cancer Center, Thomas Jefferson University, Philadelphia, Pennsylvania 19107; and Department of Pathology
(R.P.), Mazzini Hospital, 64100 Teramo, ltaly; Department of Radiological Sciences, University of Rome “La
Sapienza” Spencer-Lorillard Fondation (V.T.), 00100 Rome, ltaly




HDAC activity (mUnits/mg proteins)

Weeks of treatment

0 2 4 8 16 32 60

P o R o A
e o W v HDAC-2 .,

ANDROGEN INDEPENDENCE

. e LaCaP Cell line
€5 i we= e o v am HDACS3 2 1] i
: I
| e - - o <  HDAC-4 E s
3 o
pont W St gy \ps o === HDAC-6 3
< 44
: I
. =
P ep e ee ep e e D012 2 2
0 - ¢ L )
Parental 1S W4-R1 n
BCLT
B LnCaP
|
- JF S
& o
4 4 S

-

1 1.3 1.7 24

.
TN R J S ————
| —

0 2 4 8 16 32 60

1 1 33 4
Weeks of culture
b - -
1 1 L6 1.7

fi-Actin

Weeks of culture
FIG. 2. DNMT activity and expression increase during the passage of

Pca cells to a castration-resstant phenotype. DNMT activity (A) and
0 2 4 8 16 32 60 expression (B) in LnCaP, LnCaP-104-5, LnCaP-104R1, and LnCaP-C&1

S Pca cell lines. B-Actin shows the loading of samples. The values of fold
g ; ;. — — = = AR increases over the controls, arbitrarily set at 1, were obtained by
- = _ densitomnetric analysis. Similar results were obtained in three
experiments.
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Weeks of culture
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MIiRNA - Fundamental Questions




