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T1 VEO OTNV KATAVONOT TOU KAPKIiVOU;
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ME TIC OUVATOTNTEG TNG CUYXPOVNG TEXVOAOYIOG...

 Etepoyéveia OYKWV = KUTTAPIKOiI TTANOUCHOi OTOV
i010 OYKO HE DIOPOPETIKA YEVETIKA XOAPOKTNPIOTIKA =
O1aPOPETIKN AEITOUPYIKA duvaTOTNTA
— Mépla e€apTnong + duvaToTNTA PAPHAKEUTIKAG OTOXEUONG

« “BIG DATA” - TTav-YEVWHIKEG AOVOAUCEIC TWV
KUPIWV TUTTWV KOPKIVOU KOl OUYKPICEIC HETASU TOUG
— DNA, mTpoTUTTA YOVIOIOKKNG EKPPACNG, ETTIYEVETIKA TTPOTUTTA

* Kapkivog = e€aTOMIKEUNEVN VOO OGS
— MopIaKEG / YEVETIKEG TUTTOTTOINCEIG
* Kapkivog = duvauikni €EEAIEN

— YEVETIKWYV KAl QpAIVOTUTTIKWYV XOPAKTNPICTIKWV



Ac1IToupyIKEG aAAOYEC OTOV KOPKIVO: N VEA YEVIA
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Sustaining Evading
proliferative growth
signaling SUPpressors

Resisting Enabling
cell replicative
death immortality
Genome Tumu_r
instability & . pmmnt:n_g
mutation inflammation
Inducing Activating
angiogenesis invasion &

metastasis



AcITOUupYIKEG AOAAOYEC OTOV KOPKIVO KOI QOPMOKEUTIKA
oTOXEUON =P £LaTONIKEUON BepaTTEiag

=== T

Cyclin-dependent
kinase inhibitors

Sustaining Evading
Aerobic glycolysis proliferative growth Immune activating
inhibitors signaling suppressors anti-CTLA4 mAb
Deregulating

cellular
energetics

Frospoptotic FlESis|t;mlg Enlailmitr.’g Telomerase
imeti e replicative i
BH3 mimetics death immortality Inhibitors
Genome Tumu_r
instability & i pmmntm_g
mutation inflammation

PARP Inducing Activating Selective anti-
inhibitors angiogenesis invasion & inflammatory drugs

metastasis
Inhibitors of Inhibitors of
VEGF signaling HGF/c-Met

T |



Mav-yeEVWHIKA TTPOTUTTA OTOV KOPKIVO
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« TCGA data, epapuoyn
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« OpadoTtroinon UTTOTUTTWYV
KOPKIiVOU ME KOIVA
XOPOKTNPIOTIKA TTOU
KaBopilouv KoIvi)
BIOAOYIKN) CUUTTEPIPOPA
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T1 v€O OTOV KAPKiVO TOU TTPOCTATH
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Figure 1 Prostate cancer progression

Normal — PIN

Oxidative Chronic
damage inflammation

Diet, obesity,

enetic polymorphisms

Thompson, I. M. Jr et al. (2013) Future directions in the prevention of prostate cancer
Nat. Rev. Clin. Oncol. doi:10.1038/nrclinonc.2013.211
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Mav-yevwHIKEG AAAAYEG OTOV KOPKiIVO TOU TTPOCTATH
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AR pathway
56% of primary / 100% of met. cases altered ‘
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210V pNETAOTATIKO KIT n dpdon Twv AR aAAdadel. Auto o@eiAeTal KUPIWG O€
YEVWHIKEG KaI, ETTOHEVWG, AEITOUPYIKESG AAAAYEG TWV PUOHIOTWY TNG
KATACTAONG TNG XPWHMATIVNG KAl TWV ICTOVWYV (ETTIYEVETIKN KATACTAON)
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Ta avdpoyova Kal 01 UTTODOXEIGC TOUG EXOUV
OIAQPOPETIKA ETTITITWON OTN QUOIKI ICTOPIA TS VOOOU
o€ KAOg €id0¢g KapkKivou
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tumorigenesis
metastasis

Breast Cancer

Liver Cancer

Prb,,.m

%ﬁ Kidney Cancer
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Baoikd oToixeia yia tov Kl

« Kupia 066¢ yia tnv avarrtun Kai e¢EAISN Tou KI1 >
OPACEIC HECW TWV AVOPOYOVIKWYV UTTOdoXEWwYV (AR)

* AIOQOPETIKESC OE TTPWIMA OTADIA KOI OTNV £EEAIEN TNG
vooou

* Mpwipga oTddIa = AUENTIKES AAAA Kal
Ol1a@popoTroINTIKES Opaceic AR

« OppovoeuaioBnoia (= atroKAeIoNOGg) 2>
OpHMOVOAVTOXH)
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KI, avépoyova (T) kai AR

E¢apTnon KI atd dpaoceic AR oTa KUTTOPA TOU
OYyKOU

E¢dpTnon dopacewv AR atmré T

NMapaywyn T atrd 6pXEIg, ETIVEPPIOIA KAl ATTO TOV
i010 TOV OyKO - G¢ovag UTTOOAAapOU — UTTOPUONG —
mepipépeiacg (YY)

BioouvOeon avopoyovwy (oTepoeidn) = evCUMIKA
ouoTApaTa 2> T
MNapaywyn AR (TTpwTEivn) = yovidlakK £éK@paon



Androgen biosynthesis pathway.

Cholesterol

17-deoxy-21-
carbon steroids

3BHSD

Progesterone

v
11-Deoxycorticosterone

v

Corticosterone

CYP17A1
Pregnenolone e

¥ CYP17A1
—

17-hydroxy-21-carbon steroids
170-OH-pregnenolone

3BHSD

SRDSA
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CYP17A1
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170-OH-progesterone == ===

19-Carbon steroids (androgens & metabolites) |

Dehydroepi-
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=P Ad4-Androstenedione
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SULT2A1
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3BHSD1, 2
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SRDSA
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AKR1G2 | | 17BHSD6 \
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SRD5A

Cortisol v
AKR1C2 Sa-Androstanediol  5¢0-Androstanedione
i 11BHSDl
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18-OH-corticosterone Cortisone 50-Pregnane- cyp17a1 : ﬂ : AKRIC2 T
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20-one 17BHSD6
v
Aldosterone
© 2013 American Association for Cancer Research
CCR Molecular Pathways Aﬁl_({

FerraldeschiR et al. Clin Cancer Res 2013;19:3353-3359

©2013 by American Association for Cancer Research
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AR androgen receptor [ Homo sapiens (human) ]

Gene |D: 367, updated on 12-Mar-2014

Location: See AR in Epigenomics, MapViewer

Sequence;

osome: X; NC_000023.11 (67544032..67730619)

Chromosome X - NC_000023.11

[ 67373362 [ 68433647
LOCi00129144 AR s— OPHNL
LOC100285853 Locioo127a02 PGK1P1

»

“ Genomic regions, transcripts, and products

Genomic Sequence | NC_000023 chromosome X reference GRCh38 Primary Assembly j Go to reference sequence details

Go to nucleotide Graphics FASTA GenBank

NC_000023.11: 68M..68M (243Kbp)~ | Find on Sequence: v @ - + 4 A Toolsv | £FConfigure & 7~
|E7,528 K |E7.548 K |E7.568 K |67 588 K |67 606 K |E7.628 K |E7.B48 K |67 668 K |E7 E88 K |E7.788 K 67,7286 K |67.748 K
Genes
AR
NM_Baoad4.3 [} 'r

~—{ " NP_oBBGB352
~—{ " NP_OB1811645.1

L 4

NM_BB1611645.2 |
Clae2e889c3 |
SNE

ENAR-seq exon coverage, aggregate (filtered, log2 scaled)

Mmmmu_.uhunm_‘_;umhwm

ENR-seq intron-spanning reads, aggregate (filtered, logZ scaled)
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ADPC vs. CRPC

e

=~ _—

ApYXIKA, 0 KOPKiIVOG TOU TTPOOCTATHN £5O0PTATAI ATTO TA AvOpoyova
(ADPC) ka1 gival euaicOnTog OTOV ATTOKAEICHO TOUG

NMPoodEUTIKA, WOTOCO, YIVETAI OVOEKTIKOG OTOV ATTOKAEICHO TWV
avdpoydévwyv (CRPC)

Stem/progenitor CD133,CK5+, Suppressor Increase
cells o CK8-, AR-

Basal cells o CK5+, CK8-, AR- | Suppressor Increase
Intermediate 4 CK5+,CK8+, AR- | Suppressor Increase
cells

Luminal CK5-, CK8+, promoter Decrease
cells © AR+

Stromal cells a-SMA, promoter Decrease
(Smooth muscle Vimentin,

cells, Fibroblast) Calponin

A



AvAatrTuén opuovoavTtoxng

@apHaKeUTIKN TTapéuBaon otn QXTOZO: 0 6yKOG
puBuion TnG BloouvBeong T  ocuveyilel va Trapayel AR
TTOU AEITOUPYOUV HECW
OIOPOPETIKWV
OUCTNHATWYV MOpPiwYV,

) 4
PAPMHAKEUTIKOG EUVOUXIOHNOG

V XWPIg va eSapTWVTAI
TTTWON EMITTEOWV T amétv T
) 4 v

apon dpaong T oTov OyKo OPHOVOUVTOXH
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MTwon emmmédwyv T 2 diagopoTtroinon
AgiToupyiag AR otov O6yKko

B e e, S, S I = |
Hormone naive cancer Castrate-Resistant Prostate Cancer
Androgen synthesis
_.| Al l Alternative
survival +| !
pathways @ survival
e 2 pathways
ADT
_ADT ARV
AR inhibition

L
« PSA, TMPRS52 *« PSA, TMPRSS2 » DNA synthesis
* Cellular metabolism * Cellular metabolism « Cell proliferation



[Moi1ol dSpouol TTAPEUBACNG UTTAPXOUV;
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Apopuol avTi-avOpoyoVvIKNS TTapEuPaong

 AvaoTtoAn aova YY1 2 @papHAKEUTIKOG
guvouxiouocg = LHRH avaAoya

* AvTi-opuoVIKN Bgpartreia (avti-avdopoyova)

 AvaoToAn BioocuvBeong T = avaoToAn TWV
EV(UMWYV TTOU CUMMETEXOUV OTN BloouvOeon
= autriparepovn (ABI)

 AvaoToAn dpaong AR = avaoToAn dpdaong
TTPWTEIVNG N TTPWTEIVIKOU ocUNTTAGOKOU AR =
gv{aAouTtauidn (ENZ)



2.€ TTOIOUG HOPIaKOUG OpOMOUG OPOUV TA VEX
QAPMHOKA;

e
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LHRH Avahoya LHRH

Ymoopuon

ACTH

Emive@pidia

S e

TeoTOOTEPOVN ¥/ Avdpoyéva

Ca mpooT1drn

Opxel

/N
0

TeotooTepdVN

Ymoopuon

ACTH
Emive@pidia

p‘
V

vopoyova




AvaoToAéag

Opyeic @ Emiveppidia
- .,-').A\vépoyévcx
TeaToaTepoVN /] / AvaoToAéag?
ancer

? De novo ouvBeon



Abiraterone

Adranal and Testicuiar
” Synthesis H‘-’-’ﬂ"
. ! 'ﬂ_
. OO0 =— V¥V Andugens

. Abiraterone — Sﬁﬂr"’”:’m % i i

Attard, et al, J. Clin. Oncol. 2008



XoAnotepoAn XapnAnR 860N UTTOKATAOTACG KOPTIKOEIOWYV
eAayioToTrolgi TNV dpdon TNG TTEPICOEING TWV

] OAOTOKOPTIKOEID WV
AgopoAdon <«

v
MpeyvevoAoévn —»fl‘l POYEOCTEPOVN

Agdu- — OPTIKOOTEPOVN *AABooTspévn

KOPTIKOOTEPOVN
CYP1% . T
17a-hydroxylase 11B8-Hydroxylase
v v
|170-0H-  —> 17a-OH- —— 11-Ae6fuy- —— Kopﬂzé)\n‘ > ACTH —
PEYVEVOAGVN MPOYECTEPOVN KopTI{OAN
« CY —
C17#£%-lyase

5a-reductase
*DHEA — vdpooTevedIoVN B TegTOOTEPOV —> DHT*

l CYP19: apwpartdon
*OloTpa&éAn

Attard, et al, J. Clin. Oncol. 2008



Pharmacodynamic end points, abiraterone acetate: all androgens lll
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Attard G et al. JCO 2008;26:4563-4571

©2008 by American Society of Clinical Oncology




Mnxaviopog dpaong evCaAAOUTAMIONG

« H ENZ otoxeuel dueca Toug AR Kal aoKei TIG ETTIOPACEIS TNG
o€ Tpia BaCIKA OTAdIO TOU ONMATOSOTIKOU povoTtraTiol Twv AR.1:2

TeoTooTepdvn DHEA
2. ATTOTPETTEI TN METATOTTION
ou AR oToV TTUpAVa
1. AvaoTéAAel T ouvdeon T PN
avdpoyovwy otoug AR '

- %
Enzalutamide [

3. Maiwvel Tnv Tpoéodeon

Enzalutamide TWV AR, oto DNA
QTTOTPETTOVTAS

TN pUBUION TNG
* YOVISIOKAG EKQPaCNG

. @®
Enzalutamide
 Enzalutamide o

AR=uTtrodoxéag avdpoyovwv. DHEA=8cU6pocTTiavdpooTepovn. DHT=3108poTecTooTEPOVN..
1. Tran C, et al. Science 2009;324:787-90; 2. Hu R, et al. Expert Rev Endocrinol Metab 2010;5:753-64.



H ENZ cuvdéeTal OpaoTika ue Toug AR

* Mia TrpokKAIVIKA SOKIME TG OpACNS AVTAYWVICTIKWY TTPOIOVTWYV
agloAoynoe Tn oXETIKA XNMIKA ouyyévela otoug AR TG ENZ, Tng
MTTIKOAOUTOMIONG KAl EVOG ouvOETN eEAEyXou (FDHT).

IC50 + SEM (nM)
® FDHT 115120
¢ Enzalutamide 21,4+4/4
® Bikahoutapidn 160 + 29

H enzalutamide
ouvdédnke otoug AR pe
5-8 @opég peyaAuTepn

XNHIKA OUYYEVEIO OE

oUyKpIOon ME TN
. MTTIKOAOUTOMION O€

0.1 1 10 100 TTPOKAIVIKA HOVTEAQ
1000 10000 CRPC.

AvVTaywvIOTIKO TTPOoIoV (NM)

Nocootd cuvdedepévng 18F-
FDHT (%)

Qg IC50 opiocTnNKE N CUYKEVTPWO EVOG AVAOTOAEN GTNV OTTOIO I CUVOEOT HEIWVETAI KATA TO RUICU.
AR=uTtrodoxéag avdpoydévwv. Bic=ptrikaAoutapidn. CRPC=avOeKTIKOG OTOV EUVOUXIOHO KAPKIVOG TOU TTPOCTATN.
FDHT=¢00p10-50-3100poTecTOOTEPOVN. IC50=npicEIa HEYIOTN AVAOTOATIK) CUYKEVTPWON.

Tran C, et al. Science 2009;324:787-90.



H ENZ atmToTp£T1Tel TNV TTUPNVIKI HETATOTTION
Twv AR

*  2UYKpPiONKe n evtotTion Twv AR petagu ENZ, umkaAoutapidng, R1881* kal atroucia ouvoETn
(Xwpic Bepartreia), o€ (wvTavd, avOEKTIKA OTOV EUVOUXIOUO, avBpwTTIVA TTPOCTATIKA
KAPKIVIKA KUTTapa, ye Xpron onuavons EYFP.

Xwpig Beparreia 1nMR1881 H ENZ avéoTeIAE ™mv
AR Kupiwg O1 AR éxouv TTUPNVIKNA ps'rae’aon TwV AR
oTO oXEBOV o€ TTPOKAIVIKA HOVTEAQ
KUTTOPOTTAAO O METATOTTIOTE( CRPC.
evreAwg
gTOVvV %
ki N TTuprva H pmrikaAouTapidn eméTpeye
TNV TTUPNVIKN HETABEOT TWV
10 pM Bicalutamide 10 pM MDV3100 AR ot ﬂpO(;(é\::\’I(I:KG HOVTE)\G
01 AR £xouv Enzalutamide AR Kupiwg oTO -
OXESOV SSUECRUACESEE  Apad Kall WG OYWVICTAG TWV
METOTOTTIOTEI nmupnvikn AR otov CRPC.
£VT£)\(.1)§ METATOTTION ElIVAI

OTOV TTUPRVa areAng

10 pM

AR=utTodoyéag avdpoyovwyv. CRPC=avBeKkTIKOG OTOV EUVOUXITUO KapKivog Tou TTpoaTdaTtn. EYFP=gviaxupévn kitpivn @Bopiouca Tpwreivn.
*To R1881 eival évag ouvBEeTIKO ouvdeOUEVO avOPOYOVO EAEYYXOU.
Tran C, et al. Science 2009;324:787-90.



H ENZ psiwvel Tnv rpocdeon Twv AR oto DNA

* To PSA gival €va yovidlo-aT1oxog yia Toug AR, cuvettwg n Trapaywyrn PSA
aTToTeAEl éva deikTn TNG onpaToddTNong Héow Twv AR.T
e 2& KUTTAPIKEG YPAPMEG TTOU UTTEPEKPPAlouV Toug AR:

— H enzalutamide pciwoe Tnv Tpodcdeon Twv AR oto DNA Kkai Tnv TTapaywyr) PSA
MRNA .2

— H BikaAouTtapidon kal 1o R1881 diéyeipav tTnv Tpdodeon Twv AR oto DNA kai Tnv
mapaywyr] PSA mRNA."

% 0.6+ H enzalutamide peiwoe
2 04 < TNV TTPOCOED KAl TV
o ' p gvepyotroinon Tou DNA
S 0.2 < O& TTPOKAIVIKAO HOVTEAQ
3 a CRPC."?
]
RO ‘ & < H A i5n &
&P & & MTTIKOAOUTOUI®N Spa
%&0 Q@Q’ & @\"»‘ KOl WG AYWVIOTAG TWV
& NS SF AR oTov CRPC.!
.\_\9 @\\, § +\9
X N

AR=utT0d0)£0G avdpoyodvwyv. CRPC=avBekTIKOG GTOV EUVOUXIOHS Kapkivog Tou TTpooTaTn. mMRNA=ayyeAlopopo RNA. PSA=€151k6 TTpOCTATIKO QVTIYOVO.
1.Tran C, et al. Science 2009;324:787-90. 2. ChenY, et al. Lancet Oncol 2009;10:981-91.



EvaioBnoia - avroxni

e . S, W e _—

O KapKivog Tou TTPOCTATN OewpEiTal KAT’ ApXAV
opupovoeguaiocdnTog (avdpoyovo-geuaiocdnTog)

AvaTtrtu¢n avroxng ota Aapuaka
Avroxn o LHRH-avdAoya - guvouyxoavrtoxn
Avtoxn o€ avri-avdpoydéva > OPMONOANTOXH



YITApXEl TTEPITITWON TA AVTIAVOpOYyOVa VO
TPOoPEPOUV KaAUTEPN AUon atrdé Ta LHRH-avaAoya av
xopnynoouv vwpitepa (avti yia LHRH-a);

N MAAAov Ba odnynoouv oTO vd YIVETAI VWPITEPA O
OYKOG OPHOVOAVTOXOG (OTTO EUVOUXOAVTOXOG);



A Proposed mechanisms of action B Proposed mechanisms of resistance

and response to abiraterone acetate %o abiraterons acotate
Steroid biosynthesis Alternative ligands activate
Pregnenolone promiscuous” AR
CNT ; Deoxycorticosterone
terone —i
Ah::m 17 OH-Pregnenolone Corticosterone
: Other ligands
CMT ' 4

Cell signaling pathways
(e.g., ?P13K pathway)

T

Activation
of receptor
tyrosine kinases

Constitutive
activation
of the AR

4 psa

¥ TMPRSS2-ERG 4 TMPRSS2-ERG Other
steroid
Other hormone- 1‘ Other hormone- receptors
regulated genes regulated genes ?ER, ?PR

A

Cancer Research Reviews

AR
Stein MN, Goodin S, DiPaola RS: Clin Cancer Res 2012;18:1848-1854




Prostate Cancer

§ 00, AvATTTUEn ETTIOETIKWYV XOAPAKTAPWV
N« META aT1TO avVTI-avOpoyova
« ZTOV TTPWIHO KAPKIiVO o
mpooTdTn o1 AR @aiveTai SEEEEEE ———— @ 999
OTI £XOUV KATTOIES = -
S10(POPOTTOINTIKECS T T
opdocig, .X., APVNTIKNA e ol
OX£EQN HE HETAOTATIKOUG - L e w
XOPOKTAPES 1 e T T
« MAApN¢g avacToAnR Twv AR - l I‘“‘l"“'ﬁiﬁ. -
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Mechanisms of persistent AR transcriptional activity in CRPC cells and target sites of
therapeutic agents: extragonadal (adrenal and/or intratumoral) steroidogenesis can serve as
a source of residual intratumoral androgens (A).

. on, e, o,
"/ CYP11A1 Te=0 o=t Se=0
A, (sTAR) HSD3B1, 2 SRDSA1, 2,3 3uHSDs
P = ' >
" Cholesterol T Ho o \A Ho
boncul Mineralocorticoids: EErr e fo a0 ona
Aminoglutethimide cyvpq7a1 l CYP17A1 l CYP17A1
o, o, o,
Ketoconazole So=o So=o =0
Aminoglutsthimide Ot HSDEB1, 2 H lsRpsAT, 2,3 3aHSDs O
Abiraterone T >
TAK700 o = \ -
VN/124-1 \, 170H-Pregnenclone 17OH-Progesterone, ‘Glucocorticoids Pregnen-3, 17-diol-20-one
CYP17A1 CYP17A1 CYPA7A1
(CYBS5A) (CYB5A) (CYBS5A)
o o o o
HSDEEH, 2 SRDSA1, 2,3 30HSDs
 Medadbandi g — ——
Ho o o 1o
DHEA Androstenedione 5
HSD178s. HSD17Bs HSD17Bs HSD17Bs
AKRIC3 AKR1C3 AKR1G3 AKR1G3
o on on o
HSD3B1, 2 SRDSAT 2.3 3aHSDs
Ho o o 1o
Androstenediol Testosterone DHT Androstanediol
| akatcs
 Flutamide $CYR3AL, 5, T
Bicalutamide
Nilutamide | —— Inactive metabolites
Enzalutamide
VN/124-1 UGT2B7, 15, 17
ARN-509 Cenjugated metabolites
DHT Alternative
red &~ ligand
A

WEAR
Transcriptional Transcriptional
complex complex
. " " . Alternative
= W

ﬂm WIAR D'_ \/r mtAR mtAR V/—

(DHT-dependent AR activation) (AR activation by alternative ligands)

Cc Transcriptional
complex
tAR tAR
Dq ' a

Truncated AR (ligand-independent AR, e.g., splice variants)

© 2013 American Association for Cancer Research

Mitsiades N Cancer Res 2013;73:4599-4605

jﬂ{_ Amertemn Awociatiom
©2013 by American Association for Cancer Research Jfor Cancer Research



MNTTWwG eival KAAUTEPA va T OIVOUUE HAdi;

i . S S, S W i




ABIl + ENZ;

 OQewpPnNTIKA, 0 CUVOUAOMOG Ba NTAV TTEPICCOTEPO
a1TOOOTIKOG ATTO TN MEMOVWHEVN TTPOCEYYION
— T.X., n ENZ d¢gv £x&1 Tnv ATIa AR-aywvVvIoTIKA dpdon TTou
E£XOUV TA TTPWTNG YEVIAG avTiavopoyova

« 2014:

* Agv UTTAPYXOUV OTOIXEIO OPEAOUG ATTO TO OCUVOUACOHO
Twv ABIl + ENZ

« 2UuvOUAOMNOG: TAUTOXPOVN Xopnynon? Zuvexns n
dlakoTrTopevn xopnynon?? TIMING mrapéufaong???
Tpotrotroinon 0060ewv????



T1 GAAO PTTOPOUUE VO TTEPIMEVOUUE OTTO
OepaTreieg;

_____—== e . S ., W, T _— A

Future %=
Medlcme



O£PATTEUTIKEG ETTIAOYEG O 0OOEVEIG ME
OPMOVOAVTOXO METAOTATIKO KIT

[ i . S S, S W i |

Sipuleucel-T
Docetaxel
Abiraterone
Enzalutamide
Clinical trials

Cabazitaxel
Mitoxantrone
Abiraterone
Enzalutamide
Radium-223
Clinical trials



_____—==

OepaTreuTIKEG TTPpOOEYYioEIS oTOoV KIT

i . S S, S W i

2012

Prostate Cancer Clinical States*
FDA Approved Agents

CASTRATION -RESISTANT
Deaths From Disease

=8, 170%*
Clinical Clinical Clinical
Clinically Rising Clinical Metastases: Metastases: Metastases:
Localized PSA Metastases: Castrate Castrate Castrate
Disease Non-Castrate Pre- Ist Line Post-
Chemotherapy | fChemotherapy Chemotherapy
NON-CASTRATE E
P!“gnﬂm’;ﬁ; Sipuleucel -T Docetaxel Cabazitaxel
241, M 2010 2004 2010
Androgen Deprivation Therapy Abiraterone
(GnRH +/- standard 2011
antiandrogen .
* Clinical States Mudﬁf I-'.!lustaté Cancer adapted from Scher HI, Morris M), et al: Endpaints in castration-resistant Enza |Utamlde
prostabe cancern from clinical trials to clinical practice. | ClinOwcol 27:3585- 704, 2011 2012

"Hincidance imthe LS trom Siegel R, Naishadham [, etal: Cancer statistics, 2012, CA Cancar | Ohin 62;10-29, 2012

A



Table 1. Therapeutic agents in clinical oncology development for castrate-resistant prostate cancer

+ Figures and tables index

Therapeutic
agent

Docetaxel

Cabazitaxel

Sipuleucel-T
{Provenge)

Abiraterone
acetate

MDWV3100
{Enzalutamide)

BEZ235

RADOO1
{Everolimus)
Dovitinib
(TK1258)

Cabozatinib
(XL184)

Mechanism of action

Stabilization of tubulin,
induction of cell cycle arrest
and inhibition of cell
proliferation

Stabilization of tubulin,
induction of cell cycle arrest
and inhibition of cell
proliferation

Enhancement of patients’
autoclogous antigen-
presenting cells to induce
cytotoxic response against
prostate cancer cells
Irreversible inhibition of
CYP17 and subsequent
androgen synthesis

AR antagonist preventing
nuclear translecation and
binding to chromatin

Inhibition of PI3K

Inhibition of MTOR

Inhibition of FGFR

Inhibition of c-MET

Clinical trial status

FDA& approved

FDA approved for patients after
failure of docetaxel

FDA approved

FDA approved in the pre- and post-
docetaxel settings

FDA approved in the post-docetaxel
setting

Phase III clinical trial in comparison
with placebo in chemotherapy-naive
patients

Phase I/II clinical trials in
combination with Abiraterone acetate
(NCTO1717898)

Phase II clinical trial in combination
with bicalutamide (NCT00630344)

Fhase II clinical trial in patients after
failure of docetaxel-based
chemotherapy (NCT01741116)

Phase II clinical trial in patients with
MCRPC (NCT01428219)
Phase III clinical trial in comparison

RN WA PR -
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Therapeutic efficacy

Cverall survival benefit and
palliation of cancer-associated
symptoms

Owverall survival benefit and
palliation of cancer-associated
symptoms

Increase in overall survival but not
progression-free survival

Increase in overall survival (almost
4 months), radiographic
progression-free survival, time to
PSA progression, and palliation of
cancer-associated symptoms
Increase of overall survival (4.8
months), radiographic progression-
free survival and time to PSA
progression.

Results pending
Results pending

Failure to show increase in time to
progression
Results pending

Reduction of soft tissue lesions,
resolution of bone scans, increase
of progression-free survival
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Emerging mechanistic scenarios of the effects of taxane-based chemotherapy on
microtubules and androgen receptor signaling.

o o o N — = Mitotic =) Apoptosis
YW b arrest POP

Microtubule stabilization

A
@ @
¢ AR ExpreSSIO[‘] _ Taxanes * ARE Target gene
L L—» On/off
| - ¢ ¢

Inhibition of nuclear translocation of AR
J, PSA

i VY o oy
(3 &

AR  FOXO1

Nuclear accumulation of FOXO1 interferes
with AR activity via its interaction with AR

© 2013 American Association for Cancer Research

Molecular Cancer Therapeutics Reviews AR

Mistry S J , and Oh W K Mol Cancer Ther 2013;12:555-566

PVioOoOlecuwallar Camnacesr Thherapewaticss
©2013 by American Association for Cancer Research



Schematic illustration of the role of microtubule regulatory proteins and their link to
hormonal and chemotherapy.
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Overall survival (OS) as a function of baseline androgen status stratified above median (AM)
or below median (BM) in patients treated with abiraterone acetate (AA) plus prednisone (P) or
placebo plus P. (A) Testosterone, (B) androstenedione, and (C) dehydroepiandrosterone

sulfate
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NMPOYVWOTIKA VS. TTPORBAETITIKA TECT

* Mpoyvwon: ékBaon Tng vooou oT1o idI0
OepatreuTiKO TTAQiCIO

* MpOoLBAewn ATTAVTNONG O BDEPATTEUTIKO NECO:
O&iKTNG €101KOC YIA TO OEPATTEUTIKO HECO
— E€artopikeuon Bepartreiag (personalized treatment)



Status...
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KAIVIKO/QTTEIKOVIOTIKA d1dyvwon =2 a@aipeon OyKou
- Bioyia / 1cToAoyikn eE€taon = AIATNQZH KI

OAMoi o1 KINl BewpouvTtal A-eapTwpevol (no testing)

ATTOTUXiO QAPHOKEUTIKOU EUVOUXIOHOU = UTTOTPOTTN
VOOOU = dyVWOTA YEVETIKG / HOPIaKA
XOPOKTNPIOTIKA

PSA, T (ka1 GAAa oTepoeldn) = Oev ival €10IKA yia TA
PAPHAKO, EXOUV agia yia TNV TTapakoAoudnon
UTTOTPOTTHG

YAIKO eAEyXOU: TTEPIPEPIKO aipa (opOGg)



...KOl TTPOBAEYEIC VIO AVATTTUEN TECT
guaioOnoiag ota avriavdopoyova

OO TTPETTEI VA AVIXVEUOUV XOPOKTNPIOTIKA
TTOU OXETiCovTal ME T OpAON TOU KAOE
QOPMAKOU

—1.X., SNPs CYP17A1 yia ABI?
* TTEPIPEPIKO aipa?
— Tr.X., XOPOAKTNPIOTIKA AR (YEVWMIKEG /
PAIVOTUTTIKEG aAAOYEG) yia ENZ

* I0TOAOYIKO UAIKO UTTOTPOTTRG? KUKAOQPOpPOUVTA
KAPKIVIKA KUTTapa? eAeUBepo DNA (TTAdopa)?
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Purpose
Primary androgen-deprivation therapy (PADT) is often used to treat clinically localized prostate

cancer, but its effects on cause-specific and overall mortality have not been established. Given the
widespread use of PADT and the potential risks of serious adverse effects, accurate mortality data
are needed to inform treatment decisions.

Methods
We conducted a retrospective cohort study using comprehensive utilization and cancer registry

data from three integrated health plans. All men were newly diagnosed with clinically localized
prostate cancer. Men who were diagnosed between 1995 and 2008, were not treated with

asmemiiont therapy, and received follow-up through December 2010 were included in the study
m e examined all-cause and prostate cancer-specific mortality as our main outcomes.
Ve ool

ox proportional hazards models with and without propensity score analysis.

Results
Overall, PADT was associated with neither a risk of all-cause mortality (hazard ratio [HR], 1.04;

95% Cl, 0.97 to 1.11) nor prostate-cancer—specific mortality (HR, 1.03; 95% CI, 0.89 to 1.19) after
adjusting for all sociodemographic and clinical characteristics. PADT was associated with
decreased risk of all-cause mortality but not prostate-cancer—specific mortality. PADT was
associated with decreased risk of all-cause mortality only among the subgroup of men with a high
rogression (HR, 0.88; 95% CI, 0.78 to 0.97).

risk of cancer

Conclusion

We found no mortality benefit from PADT compared with no PADT for most men with clinically
localized prostate cancer who did not receive curative intent therapy. Men with higher-risk disease may
derive a small clinical benefit from PADT. Our study provides the best available contemporary evidence
on the lack of survival benefit from PADT for most men with clinically localized prostate cancer.
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