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Incidence and Mortality
Estimated new cases and deaths from prostate cancer in the United States in 2015:[15][A
Snapshot of Prostate Cancer]

PROSTATE * New cases: 220,800.
CANCER
* Deaths: 27,540.
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ROLE OF ANDROGEN RECEPTOR (AR)
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Molecular markers

A number of tumor markers have been reported to be associated with the outcome of
prostate cancer patients.[21,22] These include:

* Markers of apoptosis including E@ \

* Markers of proliferation rate, such as Ki67.

@n or expression. > /

* p27.

Related to APOPTOSIS

* E-cadherin.

* Microvessel density.
* DNA ploidy.

* pl6.

* PTEN gene hypermethylation and allelic losses.




APOPTOSIS
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Cell shrinkage
Normal Cell Chromatin condensation

Membrane blebbing

Mitochondrial membrane potential loss j
Activation of caspases

Protein degradation

DNA fragmentation

Nuclear collapse
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Apoptotic bodies




P53 ROLE DURING APOPTOSIS

p53 transcriptional
targets













The search for a compound for the cure of
advanced prostate cancer:

- without toxic effect on normal epithelial cells
- effective on both androgen receptor (+) and (-) cells
- miminum side effects

- easy to deliver

A HUMAN STEROID-LIKE NATURAL AGENT

¥

- EPIBRASSINOLIDE




Epibrassinolide (EBR):
« Amember of brassinosteroids (plant growth factor family)

 Anti-proliferative activity in cancer cells
(MCF'7) (Malikova et al., Phytochemistry 2008) \

Nuclear hormone

o / receptor blocker?
* Cell cycle arrest, mitotic arrest

(Steigerova et al., Steroids, 2013) |

EBR induces apoptosis regardless of AR expression in prostate
cancer cells without affecting normal prostate epithelial cells
(Obakan et. al, Aminoacids, 2014)

EBR induces p53-independent apoptosis in prostate

cancer cells 12
(Obakan et. al, The Prostate, 2014)




EPIBRASSINOLIDE AS AN APOPTOTIC INDUCER IN
BOTH AR+ AND AR- PROSTATE CANCER CELLS
W/O AFFECTING NORMAL PROSTATE EPITHELIAL CELLS
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Fig. 1 EBR decreased cell viahility in dose- and time-dependent
manner in LNCaP and DU145 prostate cancer cells. a, b 1 » 107 cells
were seeded into a 96-well plate and treated with EBR (0-100 pM)
for 24 and 48 h. Cell viability loss was determined by MTT assay.
Values represent the mean £ SD of three different experiments with
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at least five replicates. ¢, d Cells were seeded into a 96-well plate and
treated with EBR (25 pM) for 24, 48, 72 and 96 h. Cell proliferation
was determined by trypan blue dve exclision method. Values
represent the mean + 5D of three different experiments with at least
five replicates

Obakan et. al

, Amino acids, 2013
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Fig. 3 EBR induced apoptosis
in LNCaP and DU145 prostate
cancer cells. 3 x 107 cells were
seeded into a six-well plate and
treated with EBR for 24 h.
Annexin V-PI staining was
performed to determine
apoptotic cell populations.

a Untreated cells. b EBR treated
(25 puM). Fluorescence signals
from Annexin V-FITC and
from PI are reported on the
x-axis and y-axis, respectively.
Numbers shown in the four
quadrants represent the
percentage of viable (lower
left), necrotic (upper left), early
apoptotic (lower right) and late
apoptotic (upper right) cells.
Data shown are obtained from a
representative experiment

FL1- Annexin V-FITC

Increase in apoptotic population

Obakan et. al, Amino acids, 2013
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Fig. 4 EBR-induced apoptosis was mitochondria-mediated and
caspase dependent. a Cells were weated for 24 h with EBR, and
DNA fragmentation was determined with cell death ELISA. b Rela-
tve Afrm was evaluated after 24 h of EBR treament with DiOC6
staining by fluorometric analysis (ex: 488 nm. em: 525 nm).
¢ Following 24 h of EBR treatment. cytosolic proteins were isolated

1 3.5
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and separated in 12 % SDS gel, transferred onto PVDF membrane
and blotted with anti-cytochrome ¢ antibody. d Total proteins were
isolated after EBR treamment and the expression profiles of Apaf-1.
cleaved caspase-9, cleaved caspase-3. cleaved capase-7 and PARP
were determined by immunoblotting using appropriate antibodies. -
actin was used as a loading control

Obakan et. al, Amino acids, 2013



No apoptotic effect in normal prostatic epithelial cells
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The Prostate 74:1622-1633 (2014)

Epibrassinolide-Induced Apoptosis Regardless of p53
Expression via Activating Polyamine Catabolic Machinery,
a Common Target for Androgen Sensitive and Insensitive
Prostate Cancer Cells

Pinar Obakan,* Elif Damla Arisan, Ajda Coker-Gurkan, and Narcin Palavan-Unsal

Department of Molecular Biology and Genetics, Istanbul Kultur University, Atakoy Campus, Bakirkoy,
Istanbul, Turkey

PC3 prostate cancer cells and PC3 p53+
AR —
P53 -




EER -
Fig. 1. EBR decreased cell viability and survival in PC3 prostate b

cancer cells. a: Cells were seeded into a 96-well plate and treated
with EBR (0—100 wM) for 24and 48 hr.Cell viability loss was deter-
mined by MT Tassay. b: Cells were seeded into a six-well plate and
treated with EBR (25 wM) for 24, 48, 72 and 96 hr.Cell proliferation
was determined by trypan blue dye exclusion method.
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Fig. 2. EBR induced apoptosis in PC3 cells. a: PC3 cells were seeded into a six-well plate and treated with EBR {25 M) for 24, 48 and
72 hr. After ethanol fixation and Pl { propidium iodide) staining, samples were analyzed by flow cytometry. Cell cycle distributions of cells were
determined by Flowjosoftware. b: 3 x 10° cells were seeded into a six-well plate and treated with EBR for 24 hr. Annexin Y—Pl staining
was performed to determine apoptotic cell populations. Fluorescence signals from AnnexinW—FITC and from Pl are reported on the x-axisand
y-axis, respectivel y Mumbers shown in the four quadrantsrepresent the percentage of viable (lower left), necrotic (upper left), early apopto-
tic (lowerright) andlate apoptotic (upperright) cells. Data shown are obtained from a representative experiment. ¢: Relative Advm was evalu-
ated after 24 hr of EBR treatment with DiQOC6 staining by fluorometric analysis {ex: 488nm, em: 525 nm). d: Following 24hr of EBR
treatment, cytosolic and mitochondrial proteins were isolated and separated in 12% SDS gel, transferred onto PYDF membrane and blotted
with anti-cy tochrome cantibody B-actinand COXIV were used asloading controls. C: cytoplasmic, M: mitechondrial.



No p53 effect in EBR-induced apoptosis
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RESULTS:

 EBR induces apoptosis in AR expressing or non expressing

prostate cancer cells.

 EBR induces p53-independent apoptosis

g

WHAT IS THE EXACT MECHANISM OF EBR?




Stable isotope labelling by aminoacids in cell culture
(SILAC)

EBR (-) EBR (+)

Non-radioactive isotopes containing aminoacids
are incorporated in newly synthesized proteins
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Aldosterone Signaling in Epithelial Cells
UDP-N-acetyl-D-galactosamine Biosynthesis II
Mevalonate Pathway |

Geranyldiphosphate Biosynthesis (via Mevalonate)
Gluconeogenesis |

UDP-D-xylose and UDP-D-glucuronate Biosynthesis
Palmitate Biosynthesis

Fatty Acid Biosynthesis Initiation 1l

Protein Ubiquitination Pathway

Pentose Phosphate Pathway (non-oxidative branch)
GDP-mannose Biosynthesis

RhoA Signaling

GDP-glucose Biosynthesis

Glucose and Glucose-1-phosphate Degradation
Ketolysis

Actin Cytoskeleton Signaling

2000-2013 Ingenuity Systems, Inc. All rights resenved.
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© 2000-2013 Ingenuity Systems, Inc. Al rights reserved



Table. Fold changes in the molecules associated with the SILAC analysis

Symbol Entrez Gene Name Accession number Fold Change
GenPept/UniProt/Swiss-
Prot

SCN11A sodium channel, voltage-gated, type Xl, alpha subunit Q9UI33 7.059
PTDSS1 phosphatidylserine synthase 1 P48651 3.950
CACNALS calcium channel, voltage-dependent, L type, alpha 1S subunit Q13698 3.395
HSPD1 heat shock 60kDa protein 1 (chaperonin) P10809 2.855
RNASEL ribonuclease L (2',5'-oligoisoadenylate synthetase-dependent) Q05823 2.329
HIST3H2
BB histone cluster 3, H2bb Q8N257 -2.017
HSP90B1 heat shock protein 90kDa beta (Grp94), member 1 P14625 -2.113
EIF5B eukaryotic translation initiation factor 5B 060841 -2.235

calreticulin
CALR

Score: 150 Match: 11 # Peptides: 4 P27797 -2.287
TUBB tubulin, beta class | P07437 -2.295
HSPA9 heat shock 70kDa protein 9 (mortalin) P38646 -2.300
GANAB glucosidase, alpha; neutral AB Q14697 -2.316
AMPD3  adenosine monophosphate deaminase 3 Q01432 -2.350

potassium voltage-gated channel, shaker-related subfamily,
KCNAS5  member 5 P22460 -2.353
VDAC1 voltage-dependent anion channel 1 P21796 -2.478
ACADVL acyl-CoA dehydrogenase, very long chain P49748 -2.511
PSME1 proteasome (prosome, macropain) activator subunit 1 (PA28 alpha) Q06323 -2.662
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Endoplasmic reticulum @ GRP78
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CALR is an important molecule in EBR-induced ER stress
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CALR is an important molecule in EBR-induced ER stress
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RESULTS

« EBR treatment induced apoptosis in prostate cancer cells
as well as colon cancer cells

« CALR Is a key molecule in EBR-induced apoptosis.

« EBR-induced apoptosis is due to ER stress induction.

APOPTOSIS w -

/ CALR
EBR -

/\ ER stress

EBR+Rapamycin




FUTURE WORK

* Molecular targets of EBR in animal models ?
(COST project: 115Z037)

» The role of EBR in autophagy induction 7
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ER stress is induced in response to EBR treatment in colon cancer cells
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molecule in EBR-induced
ER stress
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