Adenokarcinom prostaty




Predstojna zlaza - prostata

e zlaznaty - neparovy - organ velikosti orechu

J ° soucast muzského reprodukcniho systému

e rlst a funkce nékterych jejich bunék je pod
kontrolou androgennich hormond

m podili se na produkci seminalni tekutiny
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Nadorové onemocneéni prostaty

Primarni nadory: maligni, zlazového
pUvodu - adenokarcinomy




Incidence a mortalita




Prostate cancer

Histologic evidence
Men over age 50 years: 30%
Men over age 80 years: 70%

Clinical Incidence
Incidence: ~190,000 per year in U.S.
Incidence tripled in last 10 years (PSA detection)

Mortality
Second leading cause of cancer death in men
Mortality: ~ 32,000 deaths per year in U.S.
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Diagnostika a progndza




*Prostate Specific Antigen (PSA)

One of the first serological biomarkers (lack of tumour specificity)
‘more we know the less we understand”

Digital Rectal Examination
*Transrectal ultrasound

*Biopsy and Tumour grading and staging
(BRCA1, BRCA2, PTEN, MYC, E-cadherin, apoptotic genes, proliferation - related genes)
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TNM staging

American Joint Committee on Cancer




http://www.cancerstaging.org/
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AJCC Cancer Staging Manual, Sixth Edition

Prostate

(Sarcomas and transitional cell carcinomas are not included.)

Primary Tumor (T)

Clinica
TX

TO

T1
T1a
T1b

Tlc

l

Primary tumor cannot be assessed

No evidence of primary tumor

Clinically inapparent tumor neither palpable nor
visible by imaging

Tumor incidental histologic finding in 5% or less
of tissue resected

Tumor incidental histologic finding in more than
5% of tissue resected

Tumor identified by needle biopsy (e.g., because
of elevated PSA)



& _ AJCC Cancer Staging Manual, Sixth Edition

ajec Prostate

(Sarcomas and transitional cell carcinomas are not included.)

Primary Tumor (T)

Clinical

T2 Tumor confined within prostate*

T2a Tumor involves one-half of one lobe or less

T2b  Tumor involves more than one-half of one lobe
but not both lobes

T2¢ Tumor involves both lobes

T3 Tumor extends through the prostate capsule**

T3a Extracapsular extension (unilateral or bilateral)

T3b  Tumor invades seminal vesicle(s)




AJCC Cancer Staging Manual, Sixth Edition

]
ﬂlcc Prostate

(Sarcomas and transitional cell carcinomas are not included.)

Primary Tumor (T)
Clinical

T4 Tumor is fixed or invades adjacent structures
other than seminal vesicles: bladder neck, external
sphincter, rectum, levator muscles, and/or pelvic
wall

*Note: Tumor found in one or both lobes by needle bi-
opsy, but not palpable or reliably visible by imaging, is
classified as Tlc.

**Note: Invasion into the prostatic apex or into (but not
beyond) the prostatic capsule is classified not as T3 but as

T2.



AJCC Cancer Staging Manual, Sixth Edition

Prostate

(Sarcomas and transitional cell carcinomas are not included.)

Clinical
NX Regional lymph nodes were not assessed
NO No regional lymph node metastasis

N1 Metastasis in regional lymph node(s)

Pathologic

pNX  Regional nodes not sampled
pNO  No positive regional nodes
pN1  Metastases in regional node(s)




L ] . AJCC Cancer Staging Manual, Sixth Edition
I Prostate

(Sarcomas and transitional cell carcinomas are not included.)

Distant Metastasis (M)*

MX Distant metastasis cannot be assessed (not evalu-

ated by any modality)
MO  No distant metastasis
M1 Distant metastasis
Mla  Non-regional lymph node(s)
M
M

1b  Bone(s)
1c  Other site(s) with or without bone disease




STAGE GROUPING

Stage I Tla NO MO Gl

Stage I[I Tla NO MO G2, 3—4
Tlb NO MO Any G
Tlc NO MO Any G
T1 NO MO Any G
12 NO MO Any G

Stage 111 T3 NO MO Any G

Stage IV T4 NO MO Any G
Any T N1 MO Any G
Any T Any N M1 Any G




Stages 1 and 2
(Cancer that is only in the prostate gland, PSA)

Between 65 - 98% with stage 1 and 2 prostate cancer will live for more than five years
after they are diagnosed.

Stage 3
(Cancer cells have spread outside the covering (capsule) of the prostate gland to tissues
around the prostate but not to the lymph nodes.)

About 60% diagnosed with stage 3 prostate cancer will live for more than five years after
diagnosis.

Stage 4

(Cancer cells have spread (metastasized) to lymph nodes (near or far from the prostate
gland) or to organs and tissues far away from the prostate such as the bone, liver, or
lungs.)

About 20 -30% have cancer spread to another part of their body when they are
diagnosed with prostate cancer.

About 30% men with advanced prostate cancer will live for more than five years after
diagnosis.

On average, men in this situation can expect their cancer to respond to treatment
for about 12 to 18 months. Average survival after that is about another two years.


http://www.cancerhelp.org.uk/
http://www.phoenix5.org/staging.html

Future Diagnostic tools

*Gene Chip Analysis (prostate specific genes)
*Proteomic (tissue, serum, urine)

=>»specific ~ “fingerprint”
~ “signature”




Profil posttranslacnich modifikaci
o-tubulinu jako mozny ,fingerprint®
nadoru prostaty.

Soucek, K. et al., 2006



Microtubules - key components of cytoskeleton

a-tubulin and B-tubulin heterodimers
Highly dynamic polymers

Functional diversity

-binding of regulatory proteins (MAPSs)

-expression of isotypes (6 forms of a-tubulin and 7 forms of B-tubulin)
-post-translational modifications

f-tubulin

&
tubulin heterodimer
(= microtubule subunit)

protofilament

50

. " minus
Molecular Biology of the ‘11 end

Cell (4th Ed.)

a-tubulin
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Post-translational modifications of tubulin

Polyglutamylation
| & A2-Tubulin
Acetylation E (Irreversible)

Ac E ‘-.‘ :
I | =
H,N - BiLys40 sy /e Cys 376 GIu44° I G E E: Y-COOH

S G R
G . :
Palmitoylation { G Tyrosination/
G Detyrosination

Polyglycylation (Reversible)

Soucek, K. et al., 2006



. Qqﬁ < Post-translational modification of a-Tubulin in
SIS rostate epithelial cells
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tubulin tyrosine ligase expression in prostate epithelial cells

(b{\\. Tyrosinated o-tubulin (Tyr-tukb)
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Glu-Tubulin and Tubulin - Tyrosine Ligase expression in prostate
epithelial cells - proof of the concept
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SUMMARY

‘Normal and prostate cancer cells display distinct molecular
profiles of a-Tubulin posttranslational modifications

‘Low expression of tubulin tyrosine ligase is characteristic
also for prostate cancer cells

‘Different profile of post-translation modifications o-Tubulin in
various prostate epithelial cell lines show the possibility to

distinguish the stages of cancer disease and has the potential
to establish a novel tool to diagnose and treat prostate cancer.

Soucek, K. et al., 2006

:
:
!
-



Lécba nadory prostaty




eSurgery
Radlical prostatectomy
Resection
Cryosurgery

eRadiotherapy

External, internal

eHormonal (androgen deprivation) therapy

Castration - surgical
- medical

eChemotherapy in androgen-independent cancer

-Docetaxel / Estramustine (Calcitriol)
- Satraplatin, Mitoxantrone/Predisone
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Patologie nadorového onemocnéni
prostaty




Transition zone

Peripheral zone

= (Carcinoma

— High-grade prostatic
intraepithelial necplasia
Atrophy

N ENGL | MED 340:4 WWW.NEJM.ORG JULY 24, 2003



Histologie prostaty— normalni

Duke Universit

y
i PTH225 3

Introduction to Systemic Histology




Histologie prostaty— normalni

WebPathology.com




The normal prostatic epithelium —
5 interrelated cell types:

stem cells

basal epithelial cells
transitamplifying cells
neuroendocrine cells

secretory
|umina|epithe|ia| Ce”S Basal Compartment i

Luminal Compartment

Basal cells Transit-Amplifying
Cells

Fig. 1. Postulated model and markers of prostate epithelial development.
Lam, J.S. et al., 2006 AR, androgen receptor; PSA, prostate-specific antigen; PSCA, prostate
stem cell antigen; SCA, stem cell antigen.



Hypoteticky model diferenciace
prostatickeho epitelu

Differentiated
Intermediate secretory
differentiating K8/18
KB/I8

LUMINAL

BASAL |O C) O @ O QJCD(.T_ b Neuroendocrine

Eﬂ!ﬂi K5/K19, K5/K17. K8
4 ﬂ-
Stem cell Transit
amplifying

Hudson, D.L. et al, 2004



= Carcinoma
= High-grade prostatic
intraepithelial neoplasia
e Atrophy

m-r S Rl
A i G i R
e, A : quw-ht%\

N ENGL | MED 340:4 WWW.NEJM.ORG JULY 24, 2003



Histologie prostaty — intraepitelialni neoplasie

WebPathology.com




Histologie prostaty— atrofie

WebPathology.com
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Histologie prostaty— atrofie/neuroendokrinni




Histologie prostaty— normalni/zanet

WebPathology.com




Histologie prostaty— hyperplazie (post-atroficka)
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Histologie prostaty— hyperplazie
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Gleason’s Pattern

PROSTATIC ADENOCARCINOMA
( Histological Patterns)

29885, ,
gégg%%%%ggégg% ] Gleason's Pattern

OOOC%O‘O%O X (2D 1. Small, uniform will
SIS 5 : : differertizted
glands
2. More stroma
hetween glands
3. Distinctly infil- Moderately
trative margins differenti ated
Foarly diff 4
ST daRe 4. Irregular masses T
o — 2 Anaplastic
of neoplastic
glands
S e e T
f;.f, STl s 5. Only occasional
f‘é;?f;} w:"“% gland formation

07 Gleasen M D




Histologie prostaty— adenokarcinom (Gleason Pattern 2)

WebPathology.com




Histologie prostaty— adenokarcinom (Gleason Pattern 3)

WebPathology.com




Histologie prostaty— adenokarcinom
(Gleason Pattern 3-4)

WebPathology.com




Histologie prostaty— adenokarcinom
(Gleason Pattern 5)

WebPathology.com




Faktory ovlivnujici riziko rakoviny
prostaty




= etnicky puvod

m vek a rodinna historie

m dieta

m polymorfismus AR

= metabolismus vitaminu D
m zivotni styl (?)

m zivotni prostredi (?)




] vépnl'k (7) (zvySeny pfiiem snizuje metabolismus vitaminu D)

Chemopreventivni slozky diety
m nN-3 PUFAS (protizanétlivé metabolity)

m selen (indukuje enzymy-antioxidanty)

N phytoestrogeny (isoflavony, sdjové proteiny)
m zeleny Caj (polyfenoly)
m vitamin E (antioxidant)
B = lycopene (antioxidant)

Slozky diety zvysuijici riziko rakoviny prostaty
m tuky (celkovy prijem)
m N-6 PUFAS (prozanétiivé metabolity)

[




Mechanismus

Defekty
signalové
transdukce

*{inik z pod Iniciace

kontroly ). Promoce ===p rakovina
reparacnich

mechanismi Progrese




Molekularni patogeneze rakoviny
prostaty




Geny jejichz somatické zmeny jsou spojené s rakovinou
prostaty

m GSTP1 (hypermetylace, snizena exprese)
Glutathion S-transferasa

m NKXS3.1 (ztrata alely, snizena exprese)
Potencialni ,gatekeeper” gen, supresor transkripce PSA

m PTEN (ztrata alely, mutace, snizena funkce a exprese)
Phosphatase with tensin homology, nadorovy supresor

B P27 (ztréta alely, snizené exprese)
CDKN1B - cyclin-dependent kinase inhibitor

m androgenni receptor (amplifikace, zvysena exprese, zménéné
funkce)
jaderny receptor, transkripCni faktor



Molekularni patogeneze rakoviny prostaty

Normal prostate

epithelium
¢ Germ-line mutations
RNASEL, ELAC2, MSRI1

Proliferative inflammatory

atrophy

GSTP1 CpG isl.amd - Chromosome 8q gain
hypermethylation
R Chromosome 8p loss
Decrease in p27 .
P Prostatic intraepithelial
Decrease in NKX3.1 e neoplasia
l -— Loss of sequences

. 10q, 13q, 16q
Decrease in PTEN 3 Localized prostate

cancer o Gains of sequences at

l 7p, 79, Xq

Metastatic prostate

AR gene
. cancer
mutation or S
amplification l

N Engl | Med 2003;349:366-21.



Proliferative Inflammatory | Prostatic Intraepithelial
Atrophy

Neoplasia

Genomic
damage

Activated
carcinogens
Reactive oxygen . Real:twe nitrogen

species e species

Inflammatory
cells

M Engl ] Med 2003;349:366-21.




Molekularni zmény béhem patogeneze rakoviny prostaty

Cytoplasm

M Engl ] Med 2003;349:366-21.




Growth factor

Apoptosis,
cell-cycle arrest

Transcription
,l, Transcription
Proliferation 1

Apoptaosis, cell-cycle arrest

Cully, M. et al., 2006




Androgenni receptor




Progrese androgen nezavislého adenokarcinomu prostaty

Androgen-Dependent Prostate Cancer Androgen-Independent Prostate Cancer
I o Therapeutic i
D3P decreased testosterone, RDS
decreased dihydrotestosterone sk
- E : 1€ . Ui ’.‘L. 25 me .

d

AR mutation ._ -
(binds other ligands)

v

R lificati
AR amplification Ligand-independent

Gytoplasm — i activation of AR
- by growth-factor—

ignaling pathways

M Engl ] Med 2003;349:366-21.



PROGRESSIVE GROWTH OF PROSTATE CANCER

AR hypassed

Androgen l Androgen

AR
dependent independent mutations
growth growth
AR

Qv Eerexpression
famplification)
AR involved

Aberrant AR
activation

Aberrant AR
coactivators

www?2.eur.nl/fgg/pathol/research/trapman/androgen_receptor.htm
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ANDROGEN RECEPTOR GENE MUTATIONS IN PROSTATE CANCER 30-7-03
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ANDROGEN RECEPTOR GENE MUTATIONS, 30-7-03

Premature termination mutations or 1-6 bp Aorv

AP102P: 172X
TORSGE 91X AFAT3G:A99X
V060C:80X VE2020:232% AGA81G lyqa0x

K 2325
E153X PA215G: 232 ca X

E393X

|I F2605
M266T
{L574P"
L2a5P

N222D |
(ABTFTY 20

E211E

Aa substitution mutations

LEGEND
1
B CaP, Somatic ® é‘i& L
B pAIS, Constitutional *RB070 Eran
® CAIS, Constitutional +hE0eK. roes)
7
5 MAIS, Constitutional %.‘é}:ﬁ /) %7;5%%5 oear
*Breast cancer R615F] 2R vaogL
R615G i 266 M
When more than one mutation L816R |Y?63 Faﬁawgggm
present in patient, other LetoP oL vaag
mutations in brackets RE17P ) ABBG?QOI%,
CB10Y AB7OV
Ha 74y
. . . . . H874F 'raz7s
Location of splicing and untranslated region mutations NZZHE 7 pp rarm
v t43 AExon? g+la g+t a+3t g+la

] 7 T,
o - o

Intron 1 932'9
AGkb -18 of

- " . a +
Location of intron mutations g6




PROGRESSIVE GROWTH OF PROSTATE CANCER

AR hypassed

Androgen

Androgen l AR

dependent T independent rrutations

growth growth

AR

Qv Eerexpression

famplification)
AR involved

Aberrant AR
activation

Aberrant AR
coactivators

www?2.eur.nl/fgg/pathol/research/trapman/androgen_receptor.htm




Neuroendokrinni diferenciace




The Prostatic Neuroendocrine Cell

m Prostatic neuroendocrine cells are intraglandular and intraductal
hybrid epithelial/ neural/ endocrine cells which express/ secrete
serotonin and numerous peptides/ neuropeptides.

Prostate Neuroendocrine Cell Products
Chromogranins

Serotonin

Gastrin releasing peptide (bombesin)
Calcitonin gene family

Somatostatin

Parathyroid hormone-related protein
Neuropeptide Y

Vascular endothelial growth factor (VEGF)
Cholecystokinin

Proadrenomedullin N-terminal peptide
TSH-like peptide

Histamine




Prostate Neuroendocrine Receptors

(normal prostate and/or cancer)

* Gastrin releasing peptide (GRPR)
* Serotonin (5HT1a)

* Somatostatin (SST 1-5)

* Calcitonin (hCTR-2)

* Cholecystokinin (CCK-a)

* Neuropeptide Y (NPY1 and NPY2)




Neuroendocrine cells in cancer
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Neuroendocrine cells in prostate




Zanét jako podplrny faktor pro vznik nadoru prostaty

Normal
Prostate

Columnar
cells

Proliferative
Inflammatory
Atrophy

Inflammatory cells

Prostatic Prostate
Intraepithelial Cancer
Neoplasia

M Engl ] Med 2003;349:366-21.



IL-6

m Pleiotropic cytokine
m Pro-inflammatory

Cell growth affected as signaling
pathways and transcription

factors undergo REDOX

Generation of mediated increased activity.

Free radicals

(ROS and RNS).
Enzyme palhways for Hypermethylation of
attenuation of ROS/ANS CpG lslands, epigenetic
overw helmed. gene silencing.

Normal

Neoplasia

1 f f

Inflammation: Accumulation of DNA damage Loss of cell cycle control,
IL-6 from Ma, and loss of function for sllencing of anti-tumor
and stromal cells.  ROS/RNS susceptible proteins. and apoptotic pathways.

Genomic Instability due to
hypomethylation and the subsequent
activation of retrotransposons.




Rakovina neni onemocnéni jednoho
bunécného typu !!!

Vzajemné mezibunecné interakce a
ovlivhovani ,,mikroprostredi™ nadoru
jsou klicové pro rozvoj rakoviny.




Interakce mezi epitelem a stroma prostaty

Developing Prostate . Adult Prostate

C.

Cunha, G.R. et al., 2002




Prostate Cancer Metastases Induce Bone Remodeling 725

» Osteoblastic

3 ]
CaP Factors:
1 (e.g., BMP, ET-1)
Osteoclastic l
Factors:
e.g., RANKL, IL-6
Growth factors (e-9 & ) Osteoblast
(e.g., TGF-B) @
o Osteoclast Osteoblast
— @ Woven
———————————————— ‘
Old Lamellar Bone (Qg’

Keller E.T. et al., 2004




Vyzkum nadorovéeho onemocnéeni prostaty a
experimentalni modely

in vitro
m primarni linie epitelu, stromatu
m nadorové linie ze sekundarnich nadort

In vivo

m fransgenni mysi kmeny (TRAMP)
B mySi xenografy

| pSy




PrEC LNCaP
Supraclavicular lymph node

normal prostate epithelial cells
prostate carcinoma

PC3

Bone metastasis of a grade
IV prostatic adenocarcinoma

Pz-HPV-7
epithelial cells from

peripheral zone of prostate
transformed by HPV-18

ﬂ
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Vyzkum nadoroveho onemocnéni prostaty a

experimentalni modely

Otazky na které musime najit odpoved:

Jaka je souvislost mezi benigni hyperplazii a rozvojem
adenokarcinomu?

Je rakovina prostaty “stem cell cancer”?
Jaka je skuteCna uloha karcinogent, androgent a estrogent?

Jak je mozne ovlivnit prechod k androgen nezavislému
adenokarcinomu?

Jaka je ucinna chemoprevence?
Jak ucinné lécit pokrocila stadia onemocnéni?



	The normal prostatic epithelium –�5 interrelated cell types:
	IL-6

