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Intrinsic pathway Interferes with the caspase-inhibiting activity of XIAP
XAF1
CRBP1 Promotes apoptosis via up-regulation of ATRA synthesis
FHIT FHIT-induced apoptosis may be a result of BAK up-
regulation
DCR1, DCR2 Decoy receptors that fail to induce apoptosis upon
TRAIL binding
Extrinsic pathway Induces apoptosis in caspase-dependent manner
TMS1
FAS Death receptor for the Fas ligand and induces apoptosis

via indirect cleavage of caspase-8
P53 signalling pathway Inhibits Cdc2-cyclin bl activity
RPRM

GLIPR1 p53 target gene

Ot i Syl 5

Methylated in prostate cancer cell lines LNCaP (left supraclavicular lymph
node metastasis), PC3 (bone metastasis) and DU145 (brain
metastasis) 35% primary prostate cancers 0% BPH

34-42.2% prostate adenocarcinomas 2.8%
normal prostate 0% BPH

15% prostate cancer 0% non-malignant prostate
tissue (BPH prostatis and histologically
non-malignant tissue adjacent to tumor)

50% prostate cancer 0% histologically
non-malignant tissue adjacent to tumor

Methylated in prostate cancer cell lines LNCaP, DU145, PC3, MDAPCa2b
(Bone metastasis) and LAPC4 (derived from Human prostate xenograft). 47—
65% primary prostate cancer 64% HGPIN 3-28% non-malignant tissue
adjacent to tumor

Methylated in metastatic prostate cancer cell line DU145 12.5% prostate
cancer

54% prostate cancer 28% non-malignant prostate tissue (BPH, histologically
normal adjacent tissue)

XIAP, X-linked mammalian inhibitor of apoptosis protein; BPH, benign prostatic hyperplasia; ATRA, all-trans-retinoic acid; BAK, BCL-2-antagonist/killer; TRAIL, TNF-related apoptosis inducing

ligand; HGPIN, high-grade prostatic intraepithelial neoplasia.
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Direct injection
Ex vivo transfer
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Tumor suppressors
pS3

Regulation of cell cycle G1/S checkpoint,
apoptosis, response to stress/DNA damage

Rb Cell.cycle regulation and differentiation

pTEN Regulation of PI3K cell survival pathway

p16 (CDKN2) Cyclin-dependent kinase inhibitor involved in cell cycle
regulation

KAI-1 Cell—cell and cell-matrix interactions

Oncogenes Transcription factor regulating proliferation/differentiation

myc

bel-2 Inhibition of apoptosis

Ras GTP-binding proteins involved in growth regulation

c-met Receptor tyrosine kinase for hepatocyte growth

Growth factors
IGFs/IGFBPs

TGF-B

Cell-adhesion molecules
E-cadherin

Growth factors/growth factor regulatoryproteins
Growth factor - growth-inhibitoryin normal

Signal transduction/intercellular adhesion

a-catenin Signal transduction/intercellular adhesion
B-catenin Signal transduction/intercellular adhesion
CD44 Intercellular adhesion/cell-matrix
Detoxification Detoxification of electrophilic carcinogens
GSTP1

Mutated in 20-75% of PCAs

Allelic loss in 27-40% of PCAs
Decreased expression in 50% of PCAs

Markedly reduced expression in 43% untreated primary PCAs; no

alteration in BPH Down regulation byandrogen
Decreased expression in metastatic PCAs
Amplified in 20% of advanced PCAs

Uniformlyelevated in androgen-independent
PCAs

Mutated in 25% PCA in US men; in Japanese
cases PCA _25% mutated

Elevated in 100% bone metastases
Factor

Increased IGF-I levels associated with increased
risk of PCA

Tumor progression mayinvolve dysregulation of
prostate TGF-[ growth inhibition

Deficient or absent expression in _50% of PCAs

Deficient expression in 42% of PCAs
Mutated in 5% of PCAs
Decreased expression with increasing stage interactions

Absent expression secondaryto promoter
hypermethylation in PIN and 98% of clinical PCAs

VIAA G3y3,05 ) o )lacs o BV 0,00 i3s3 pale olCiily o S5 oaSCetils aloee



OllKas 5 sy (555 Lo, dane \-

s O g o) iSO Gl s bl Olys ©
3 2S5 5 il iles 3 e a8 Kiledd | Sh (o) Sus (ge
S b e T s a5 0 o slad e 035
sl 5l el s ISE 4 Col ONYX-015 W sy ol
P’ Ol 3 &S Sosey slad e 53 ONYX015 connl Lo s 2
Sybien e WGl S e a5 o508 (e Lilen 5 2S5 Als el
SIS Gla s 3 K sl (Sleys iy cal o
T dien (e gd S s s 3D G207 5 (s s s 5515 CN706
Sy50 5 (MeaslesVirus) S ol wdige o ws s 5
O3 4 JUESl 51 s oS ool 0l eslanad Sliy Ol o Ol

Tas e Wl sose s slad s
lazws (microRNA) LBRNA 5 5 RNA 55 bl 5y Sleys 05 (7
RNA o5l a5 oS daea RNA i 5 S S slad 5835
sladsSse ple G o bl Wgd o ows 59, Polymerase 11
B YY) oo s Job s e antle o5y Ll g5, 5 RNA
5 0LlS 55 T 5l s YA 51 i ST 5 ls A5 1S 5 YT
Olgeas 5 Blodd SLlid W sy 55 dsas dir = 5 Ol silr
055 03 S e Wl 0 Ol ol 3 |y sege 8 @)l
Sad s gapl S o SB35 Sl Ol ke s oLl
darr 5 5l e s a5, 50 MRNA J S el JLailigh g RNA
RNA Inducing bl sl v s OF o s bigontis o w0 o
VS a0 3les, cpl . 53 oo Silencing Complex (RISC)
5 My o Jshe ot U8 Gl desr NG SUS gyl
SLRNA 525 (& U)ls os S JoSS 5 (3Ll
SLMIRNA Ol 7ol slal #0dsds s T i 5 ool
s sl 05058 Glaolbiiiline Jxl e 5 615l s o slin
o3lital Ol s Oleys 3 G 86l Olgsas LU S50 o0l 5l 5
Antisense Oligonucleotides 5 Anti-miRNAs | eslizul .3 05 e
plail LB Ciliie SLMIRNA Ol olast| 5les s L (ASO)
P e 2 gl e s et al S e S1
5 emle S Ll ASE eSSl aes (pl oo Ollas
Sl Y Jsds 55 s ps e JmS mMIRNA L 35 se s kol
s gl gl s LMIRNA Sslize glsil Oly 2al romen

b pasis L e V8 sy Sl Sl a5l 8o e
Ads- 6 o5 s pasal BL SWS @ by, 0b .
J36 U ) g el 0l ol iy 0k 8353 4 CD/TK
5 (5FC) (g sild =0 las)ls iy 5l atin 50 U S dens
i 05 33 Jal= 36 pl 05 S eslinal (GCV) 5008
3o 0 b ol o5 e IS5 4 LS a5 Sl
53 LA YO 5 5 PSA Ol 3 g s LB sl Ol
Yl s o3 Olays e Jb 3 (O oo O3
ey 4;;J§l o] - oS s la0s ulal s Oleys (F
D gl (e Loy S S Ol plaSoL b
LSk celin O il ol S5 51 s el Ll g e
Jos al Cniles 0l 230y Sl a5 5 spd e el
Major Gl SJpe 1 55 Oly OB L 5 el YT e
Lile sladsSise omes 5 Histocompatibility Complex (MHC)
sk sdalive Sliny p Ol o adaz 5l bayse s 51 (golews 53 BT
e S S T sk & o Sol &l 28 & 8 ool
S 03, Yl laimSls ses 5l sy nl 0> s e
tle p el ol gl e edlital el glad e sy el
oy 5 el Gl e i ST sk el 0nse by se 5
RS s Wl 03 3t JolB ) IS s 5 oS s £
oo on) o3 b e eslinel ziu GM-CSF dL-12 dL2 b
05 e Aisde 2Ob 0L Sl sy sladsle Sl i
ol sl T syl eaS uS 05 LSS 4 |, S s
il sk g ekils S slen Oy 003 4 de Al e s ad ke
S LUl s opl 2 5 25 el oa Invivo s B,
Oy 0353 4 o psbas 3505 1) ol 5558 (S i oS US 05
ol gl s s gl 5l iy Ol e 53 s g e eslinad
ol oslizel (AdMILI2/B7-1) B7-1 5 \Y .S x| slacDNA
s (Cytomegalovirus) CMV 5509 5 J xS Cod O ol .ol
o S L S 13 (Simian Virus 40) SV40 o alssl L 4>
spes Ml L e S LB A e s gad e 4 Jll )
Os55 4 ILI3 61,5 0-Y o,y 05 JUS| pomen A ol
S s eslanal gloys SBel, S s Sl o sladshe

9‘,))—3 JL&.:." )\ o )jﬁ}; o)‘Ju\ BL) u,';_als Q’l J«pk}

VPAA G305 ) oylacs c BV 0,90 o5 load o ol olSiily o 5550 ouSCails aloea



AR}

Noori Daloii M R. et al.

T 25 5 o5l GLRNA 3 51 gals 51 #-J g

C.elegans
C.elegans
C.elegans
C.elegans
C.elegans
C.elegans
D.melanogaster

D.melanogaster

RNA 3, s mRNA S

lin-4 lin-14, 1in-28 3k sbd s nla

Let-7 Lin-41, hbl-1, daf-12, pha-4 3k sbd s nl

miR-48, miR-84, miR-241 hbl-1 63k s s b
miR-84 Let-60 G5l 5 sk o 5 30le5

Lsy-6 Cog-1 Ok Sl 9 o om B0, 6 OLW pe

miR-273 die-1 Oy Coly 5 o e L0, 8 OW ps

bantam hid }};‘xi_,‘_;‘_,.\.a A.j.)r.jé:

miR-2a, -2b, -6, -7 E(spl)/bHLH, bearded family e s S g8 s

M.musculus miR-1 Hand2 PR U
M. musculus miR-375 Myotrophin (Mtpn) o gl fadd r._Ja.J
Ol jw OFLS 6151 55 cilies SLMIRNA I35l b 5 Shals V-dgar
o ¢! miRNA

Prostate cancer

Breast cancer
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Chronic lymphocytic leukemia (CLL)
Colorectal neoplasia

Diffuse large B cell lymphoma (DLBCL)
Head and neck cancer

Hepatocellular carcinoma (HCC)

Lung cancer
Lymphomas
Ovarian cancer

Pancreatic cancer

Papillary thyroid carcinoma

Pituitary adenomas

Brain cancer (Glioblastoma)
Stomach cancer

Testicular germ cell tumours
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Abstract

The prostate is a small gland located below the bladder and upper part of the urethra. In
developed countries prostate cancer is the second common cancer (after skin cancer),
and also the second leading cause of cancer death-(after lung cancer) among men. The
several studies have been shown prostate cancer familial aggregation. The main reason
for this aggregation is inheritance included genes. The family history is an important
risk factor for developing the disease. The genes AR,/CYP17, SRD5A2, HSD3B1 and
HSD3B2 are all intimately involved in androgen metabolism and cell proliferation in
the prostate. Each shows intraspecific polymorphism and variation among racial-ethnic
groups that is associated with the risk of prostate cancer. Some of genes expressed in
the prostate are in association with the production of seminal fluid and also with
prostate cancer. Epigenetic.modifications, specifically DNA hypermethylation, are
believed to play an important role in the down-regulation of genes important for
protection against prostate cancer. In prostate cancer numerous molecular and genetic
aberrations have been described. It is now well established that cancer cells exhibit a
number of genetic defects in apoptotic pathways. In this review article, the most recent
data in molecular genetic, prevention and especially gene therapy in prostate cancer are
introduced.
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