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» Jaké je mozné vysvétleni nizké ucinnosti kolonizace
mikrometastaz?

» Jaky mechanismus muze vysvétlit korelaci mezi velikosti
nadoru a prognozou vzniku metastaz?

» Jaké dukazy podporuji zapojeni EMT v nadorové
patogenezi, jakeé jsou naopak proti?



Typické znaky nadorové buiiky

» podpurné proliferani signaly

» deregulace supresoru rustu/proliferace
» odolnost k bunécné smrti

» neomezena replikace

Y
» neoangiogeneze

» invaze a metastazovani a

» mutace a genomicka nestabilita a
oz,
E5] ¢ o

» zanet
» unik pred zniCenim imunitnim systémem

» prestavba energetickeho metabolismu

Douglas Hanahan & Robert A.
Weinberg: Hallmarks of Cancer:
Next Generation, Cell, 2011



Stromalni komponenta karcinomu

» duktalni karcinom prsu , karcinom stfeva

Figure 13.1 The Biology of Cancer (© Garland Science 2014)

lobularni karcinom prsu adenokarcinom Zaludku



Variabilita pomeéru neoplastickych bunék a stromatu

Figure 13.2 The Biology of Cancer (© Garland Science 2014)

Priklad:

» Hodgkintv lymfom — 99% bunék normalni lymfocyty obklopujici
Reed-Sternebergovu bunku

» Hemangiom — neoplasticke endotelialni bunky tvori vétsinu
masy nadoru



Zakladni principy a znaky karcinogeneze

» Rakovina neni onemocneni jedné bunky

Cancer Stem Cell (CSC)

Cancer-Associated Fibroblast

rd ol
(CAF) _t,’, - Cancer Cell (CC)
L N
I =

Endothelial Cell (EC)

[ \
Pericyte (PC) % I(?cleg)mmatory Cells
~

© Local & Bone marrow- '
© derived Stromal Stem
g & Progenitor Cells |

N ; - ' ) SN
| | L | l |
Core of Primary Tumor Invasive Tumor Metastatic Tumor

microenvironment microenvironment microenvironment

Cell 2011 144, 646-674DOI: (10.1016/j.cell.2011.02.013)
Copyright © 2011 Elsevier Inc. Terms and Conditions




Heterotypicka signalizace

» Vyména mitogennich signall
mezi riznymi typy bunék v 5
normalni tkani i \W-(«’- Vo

» Rada téchto interakci pretrvava Poe;a.;:d,“" ”
i v neoplastickych tkanich N T
» Dukaz — autologni transplantace

nadoru kuze (1961)
» Uplna nezavislost - ascit

HGF/SF (ligand)

Met (receptor)

Ustni
dutina

Prsni
Zlaza
with stroma without stroma

e 1 e gt o Gt 600 luminal epithelium myoepithelium
Notch 3 (receptor) Jagged 1 (ligand)

Figure 13.4 The Biology of Cancer (© Garland Science 2014)



Hojeni rany

» Zajisténi homeostazy (sekundy — minuty)
» Koagulace
» Provizorni ECM
» Zanét (hodiny — dny)
» Infiltrace leukocytu
» Trofické faktory stimuluji migraci a proliferaci dalSich bunék
» Proliferace (dny — tydny)
» Vstup fibroblastu a endotelianich bunék do rany
» Reorganizace ECM
» Remodelace a maturace (tydny — mésice —roky)
» Reorganizace kolegenové ECM
» Zakryti rany epitelem
» Migrace keratinocytl, ustanoveni nové bazalni membrany




Hojeni rany

@t\ﬂonnd healing
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Hojeni rany

Homeostasis Inflammation Proliferation

~ 0,0 [Z=

Coagulation Immune infiltration  Fibroblast proliferation
Debris clearance Scar formation

Pathogen killing Collagen synthesis

4 Platelets

Wound healing

\Injury Post-injury time

TRENDS in Molecular Medicine




Nador — nehojici se rana

damage to
vasculature

I

[

platelet

exposure of
plasma to Tissue

\

platelet

aggregation Factor in degranulation
parenchyma
ﬁbrmogen flbrln | PDGF TGF-B
vascular
{ factors
clot (
macrophage fibroblast
recruitment recruitment
J L myofibroblast
[ ] ( formation
matrix FGFs VEGF SDF 1/
metalloproteinases cxcLi2
(MMPs) l
1 recruitment
lierati d of endothelial
;cetir\?alt(i):nagf precursor cells
growth factors \_

and cytokines

(bFGF, TGF-B1,

A

PDGF, EGFs, IFN-y)

Figure 13.11 The Biology of Cancer (© Garland Science 2014)
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Nador — nehojici se rana
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o

Blood vessel @

: TGF-f1 SPARC
PDGF Fibronectin
VEGF Osteopontin
FGF
PDGF

——

Collagen]

SHE

b

Basement
membrane

Tumor cells Epithelial cells

Fibronectin
Osteopontin

==

Ftal

‘ Macrophage ‘ Fibroblast

‘ Neutrophil . Tumor cell

o

& Blood vessel

Normal
epithelial cells

‘ Platelet @ MMPs

O Lymphatic vessel




Remodelace epitelialni tkané béhem hojeni, EMT, MET

lumen plasma
] CELL1 ~__ membrane CELL 2
apical
U\ surface
1 microvillus
I\F‘ : O
i AL Uy Yy Y 1
ij il -
I 5
tight junction —[ o
adherens junction ——__
actin and myosin — | Iatiral ; _ ‘
filaments surrace actin cadherin anchor proteins
(] filament dimers
gap junction
intermediate =
filaments
desmosome — basal
surface
stroma———
basement hemidesmosome

membrane . : :
junction of adjacent cells

(D)

Figure 13.12 The Biology of Cancer (© Garland Science 2014)



Remodelace epitelialni tkané béhem hojeni, EMT, MET

Exprese vimentinu (mes.)
béhem hojeni u
normalnich epitelialnich
bunek

» Priklad plasticity bunék —
spontanni indukce a-SMA 72h %h 84
(mes.) z ztrata exprese
cytokeratinu (ep.)

» Induce EMT pusobenim
MMP-3

control culture

) “+ MMP-3 for 3 days

Figure 13.13 The Biology of Cancer (© Garland Science 2014)



nador, stejné jako zdrava tkan, vyzaduje pfisun zivin a kysliku a odvod
metaboliti a CO,

Nové endotelialni buriky vznikaji v pribéhu embryogeneze — dochazi k
vaskulogenezi — formovani cév

v dospélosti je tento proces utlumen, aktivovan jen prechodné - hojeni ran,
ovulacni cyklus

Béhem nadorové progrese je trvale aktivni

» VEGF-A (induktor) vs. TSP-1 (inhibitor)

Exprese VEGF-A je indukovana hypoxii a fadou onkogenu

Pericyty a bunky derivované z kostni drené prispivaji k nadorové
neoangiogenezi

Chronicka aktivace neoangiogeneze v nadoru vede k tvorbé nenormalnich
cév

» Neorganizovang, slozité vétvenych

» Zdeformované, zvétsené

» Nestaly prutok krve

» Krvacivost, netésnost

» Abnormalni proliferace a apoptéza endotelialnich bunék



‘Makrofagy hraji dulezitou ulohu v angiogenezi

(E)
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Figure 13.25 The Biology of Cancer (© Garland Science 2014)

space for new vessels
& invading tumor cells

» Makrofagy mohou produkovat VEGF, asociuji s neovaskulogenezi,
produkuji MMP-9, produkuji mitogenni faktory a reorganizuji stroma



Hypoxie, neoangiogeneze
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Figure 13.27d The Biology of Cancer (© Garland Science 2014)
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Angiogeneze a klinicka prognoza

©
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Figure 13.41 The Biology of Cancer (© Garland Science 2014)

@ activators @ inhibitors

VEGF-A thrombospondin-1, -2
VEGF-B, -C interferon o/

FGF1 (aFGF) angiostatin

FGF2 (bFGF) endostatin

other FGFs collagen IV fragments

etc. etc.

Figure 1,45 The Boiogy of Cancer [0 Gl Science 1014]



Angiogeneze jako cil protinadorové lécby

Table 13.6 Summary of clinically approved anti-angiogenic drugs?

Nature of agent Approved % of patients Improvement® in Improvement® in
indication responding® PFS (months) OS (months)

Table 13.6 (part 1of 2) The Biology of Cancer (© Garland Science 2014)



Angiogeneze jako cil protinadorové lécby

Table 13.6 Summary of clinically approved anti-angiogenic drugs?

Nature of agent Approved % of patients Improvement® in Improvement® in
indication respondingb PFS (months) 0OS (months)
Sorafenib inhibitor of metastatic RCCd 8 2.7 NS
(Nexavar) VEGF-R, d
cRaf, PDGF-R, and  unresectable HCC 1 NS 2.8
i h
Kit TKs 2 14 23
Pazopanib inhibitor of RTKs metastatic RCCY 27 5.0 NR
(Votrient)
soft tissue sarcoma® 3.0
Vandetanib inhibitor of metastatic 6.2
(Caprelsa) VEGF-R, EGF-R, medullary thyroid
and Ret TKs carcinoma¢
Axitinib® (Inlyta) inhibitor of VEGF-  advanced RCC® 2.0
Rs, PDGF-R and
Kit TKs

3" Clinically approved” indicates approval for use by the U.S. Food and Drug Administration (FDA). “Inhibitor” indicates in all cases a low molecular
weight pharmacologic agent. In addition, as of March 2011, derivatives of thalidomide have been found to have substantial therapeutic utility in
treating multiple myeloma; they are not included here, however, because the drugs have adverse physiologic effects, notably neurotoxicity. The mTOR
inhibitor Everolimus has been approved for treatment of a series of different tumor types and has anti-angiogenic effects; it has not been listed here
because it also has effects on apoptosis, nutrient uptake, and proliferation that may explain part or most of its effects.

bimprovement relative to standard treatment.

<FDA approval for use against breast cancer was revoked in 2011.

dFirst-line therapy.

eSecond-line therapy. Axitinib was approved because PFS was 2.0 months longer than existing Sorafenib treatment.

fMonotherapy.

9Inhibitor of VEGF-R, PDGF-R, FLT-3, Ret, and Kit TKs; Raf/B-Raf.

hl . ow-molecular-weight inhibitor of VEGF-Rs and PDGF-Rs.

iinhibitor of VEGF-Rs, PDGF-Rs, and c-Kit TKs.

Abbreviations: CRC, colorectal cancer; GBM, glioblastoma multiforme; GIST, gastrointestinal stromal tumor; HCC, hepatocellular carcinoma; IFN,
interferon; MoAb, monoclonal antibody; NR, not reported; NS, not significant; NSCLC, non-small-cell lung carcinoma; OS, overall survival; PFS,
progression-free survival; RCC, renal cell carcinoma; RTK, receptor tyrosine kinase.

Table adapted from P. Carmeliet and R. Jain, Nature 473:298-307, 2011.

Table 13.6 (part 2 of 2) The Biology of Cancer (© Garland Science 2014)



Inhibice angiogeneze - paradox
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Heterotypické interakce jako cil protinadorové lécby

Inhibitors of VEGF, FGF,
etc., signaling, e.g.,
anti-VEGF and anti-
VEGF-R antibodies,
small-molecule VEGF-R
inhibitors, VEGF-Trap,

Ang2/Tie2 blocking
antibodies.

Endogenous
angiogenesis inhibitors,
e.g., endostatin,

tumstatin. Inhibitors of
EPC recruitment.

Inhibitors of matrix
turnover, e.g. suramin,
dalteparin and matrix-
degrading enzymes,
e.g., proteases
(cathepsins, MMPs, uPA
etc.), endoglycosidases
(e.g., heparanase).
Inhibitors of ECM
contact, e.g., integrin
avP3, avps, a5p1, or
a6p4 antibodies.

lymphocyte

Inhibitors of PDGF
signaling, e.g., anti-

Anti-inflammatory

PDGF antibodies, inhibitors, e.g., cytokine
PDGF-R inhibitors. and chemokine
Inhibitors of inhibitors, NF-kB, IKK,

Ang-1/Tie2 signaling. TNF-a inhibitors.

Inhibitors of HGF, inhibitors of Anti-lymphatic targeting: inhibitors of
CXCL12/ SDF-1, PDGF/PDGF-R, of VEGF-C, VEGF-D, VEGF-R3, or
fibroblast activation protein, PDGF/PDGF-R.

e.g., sibrotuzumab.

Figure 13.49 The Biology of Cancer (© Garland Science 2014)



Cytokiny a nadorova progrese

Tyl cytokines N T2 cytokines
(IL-1, TNF-a., IFN-y, etc)) (IL-1, IL-10, IL-13, etc.)
Pro-inflammatory Anti-inflammatory

A
et

Few Abundant Altered balance of pro-
chemokines pro-inflammatory and anti-inflammatory
(e.g. ELR(+)CXC) chemokines chemokines
(e.g. ELR(+)CXC) (e.g. ELR(-)CXC)
Limited
inflammation Inflammation Excessive
inflammation
Restricted Neovascularization
vascularization Angiostasis
Rapid tumour growth !
Restricted Tumour regression

tumour growth

NATURE | VOL 420 | 19/26 DECEMBER 2002 |



Zaneét a nadorova progrese

Table 1 Chronic inflammatory conditions associated with neoplasms

Pathologuc condition Associated neoplasm(s)  Aetiologic agent
Asbestosis, silicosis Mesothelioma, lung Asbestos fibres, silica
carcinoma particles
Bronchitis Lung carcinoma Silica, asbestos, smoking
(nitrosamines, peroxides)
Cystitis, bladder Bladder carcinoma Chronic indwelling, urinary
mﬂammatlon catheters

Glnglvltls lichen planus

Oral squamous cell
carcinoma

'I'r;ﬂammatory bowel Colorectal carcinoma
disease, Crohn’s disease,
chronic ulcerative colitis
Lichen sclerosus Vulvar squamous cell
carcinoma
Chronic pancreatitis, Pancreatic carcinoma Alcholism, mutation in
heredltary pancreatitis trypsinogen gene on Ch. 7
Reflux oesophagitis, Oesophageal carcinoma Gastric acids
Barrett s oesophagus
Slaladenms Salivary gland carcinoma
Sjogren syndrome, MALT lymphoma
Hashimoto’s thyroiditis
Skin inflammation Melanoma Ultraviolet light

NATURE | VOL 420 | 19/26 DECEMBER 2002 |



Zaneét a nadorova progrese

Cancers assoclated with infectious agents

Opfsmorch:s Cholangns

Cholangiosarcoma, colon
carcnoma

Liver flukes (Opisthorchis
viverrini), bile acids

Chromc cholecystms Gall bladder cancer Bacteria, gall bladder stones
Gastnt:slulcers Gastric adenocarcinoma,  Helicobacter pylon
MALT
Hepatitis Hepatocellular carcinoma  Hepatitis B and/or C virus
Mononucleosis B-cell non-Hodgkin's Epstein-Barr Virus
lymphoma, Burkitts
lymphoma,
AIDS Non-Hodgkin's lymphoma, Human immunodeficiency
squamous cell carcinomas, virus, human herpesvirus
Kaposi's sarcoma type 8
Osteomyelitis Skin carcinoma in Bacterial infection

draining sinuses

Pelvuc inflammatory Ovarian carcinoma, Gonnorrhoea, chlamydia,
dlsease chronlc cervicitis  cervical/anal carcinoma human papillomavirus
Chronic cysnns Bladder, liver, rectal Schistosomiasis
carcinoma, follicular
lymphoma of the spleen
Pathologic condition Associated neoplasm(s)  Aetiologic agent |

NATURE | VOL 420 | 19/26 DECEMBER 2002 |



Infiltrace CD45+ bunék do solidnich nadoru

Breast

Prostate

Normal Pre-malignant Invasive

NATURE REVIEWS | CANCER



Imunitni system, zanét a tumorigeneze

Neoplastic progression

Pro-inflammartory
cytokines

DC migration and
antigen presentation

|

Q T- and B-
lymphocyte

activation

Innate immune

response \‘ _ T
| G|

Anti-tumour

T-cell-mediated cytotoxicity

(FAS, perforin and/or cytokine pathways)
Antibody-dependent cell-mediated cytotoxicity
Antibody-induced complement-mediated lysis

Secondary lymphoid organs
Adaptive immune response

NATURE REVIEWS | CANCER



Rakovina slinivky

® U @ @

Family History Diet Obesity Race
Risk increases if A diet high in red and Obese people have a African-Americans and
multiple first-degree processed meats may 20% increased risk of Ashkenazi Jews have a
relatives had the increase risk. A diet developing the disease higher incidence of
disease, or any were high in fruits and compared to people of pancreatic cancer.
diagnosed under 50. vegetable may a normal weight.

decrease risk.

S ®W ® 0O /@

Smoking Gender Diabetes Pancreatitis
Smoking may cause Slightly more men are The chance of Long standing (over 5 Chronic pancreatitis
about 20-30% of all diagnosed with developing pancreatic years) diabetes increases risk. Risk is
exocrine pancreatic pancreatic cancer than cancer increases with increases risk. even higher for people

cancer cases. women. age. with hereditary

pancreatitis.




Slinivka brisni, pankreas

Gallbladder

Esophagus

Liver

L.‘l Stomach

Gallblaader

Pancreas

Small intestine

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED.

Pancreatic tumor Pancreas

Small intestine

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED.




Slinivka brisni, pankreas

» smiSena exo/endokrinni Zlaza, produkujici travici enzymy a
hormony (vaha ~ 80g, velikost ~ 15 cm)

» stroma: na povrchu pouzdro (husté vazivo) — z né€j vybihaji
septa — laloky — lalt€ky (cévni + nervové zasobeni +
vétveni vyvodu); podkladovou tkani je fidké vazivo

» parenchym: pankreatické aciny + tramcité usporadani
bunék (Langerhansovy ostrivky)




Pankreas

a Gall bladder

Common bile duct

Pancreatic duct

Islet of
langerhans Pancreatic

Delta cell

Acinar cell

Alpha cell

Beta cell ~ IR

Red blood cells

NATURE REVIEWS | CANCER



EXOKRINNI CAST PANKREATU

» slozena alveolarni zlaza
» syntetizuje a produkuje travici stavu (cca 2 L/den):

proteolytické endopeptidazy (trypsinogen,
chymotrypsinogen), amylazy, lipazy a
deoxyribonukleazy — maji za ukol stepit traveninu
(chymus), prichazejici z zaludku

» takeé zde probiha produkce latek, podilejicich se na
alkalizaci sekretu (snizeni pH = 1 funkCnost travicich
enzymu)

» pankreatické aciny — bazofilni cytoplazma, mnozstvi
sekre¢nich granuli, produkce travicich enzymu

» centroacinézni bunky — svétla cytoplazma, pfimo
navazuji na vsunuté vyvody, alkalizace sekretu

» absence myoepitelovych bunéek
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intercalated duct

intralobular

collecting duct

acinar cells intercalated duct

zymogen granules



ENDOKRINNI CAST PANKREATU

Langerhansovy ostrivky

 velikost 100-200 um, pocCet ~ 1 mil., 1-2% objemu slinivky

« tramcity stavebni typ s bohatym kapilarnim zasobenim
(fenestrované kapilary)

» ostravky jsou obklopeny tenkou vrstvou fidkého vaziva

» soucasti ,Diffuse Neuroendocrine System” (DNES) systému

» svetla cytoplazma s pritomnosti sekreCnich granuli — 4 typy
bunék:
» A bunky — glukagon (cca 20%)
» B bunky — inzulin (cca 70%)
» D bunky — somatostatin (cca 5%)
» PP bunky — pankreaticky polypeptid
(< 5%)




Langerhansuv ostruvek

Alpha cell
(secretes
glucagon)

Exocrine
pancreas
(acinar cells
and duct cells)

F cell

(secretes
Delta cell pancreat!c
(secretes polypeptide)

somatostatin)

http://quasargroupconsulting.com/Encyclopedia/anatomy/pancreas.php



Regenerace pankreatu

» Nizka intenzita proliferace
» Nizka klonogenni kapacita
» Délka zivota u mysich bunék ~ 1 rok (podobné jako u
jater)
» Regeneracni kapacita odlisSna od jaterni
» Bunky zvySi svoji proliferacni kapacitu, ale k uplné
obnové poskozené tkané nedojde

» Lgrd5+ bunky nejsou pritomny, jsou indukovany pri
posSkozeni v bunkach duktu nebo v podminkach in vitro —
vliv mikroprostredi?

» Bunky pankreatu jsou plastické

» Béhem zanétu Ize nalézt bunky s duktalni i acinarni
charakteristikou

» Transdiferenciace
» Risk pro vnik onemocnéni (acinar-to-ductal metaplasia)



Regenerace pankreatu

a b Tissue homeostasis
Acinar Ductal
cell cell
. sTh Ao
B O T
Centroacinar et
cell X X
c Conditions of tissue injury d Tumorigenesis
* Inflammatory injury * Inflammatory injury * Near-complete * Inflammatory injury
- Drug-induced - Drug-induced B-cell ablation and oncogenic Kras
- Partial duct ligation - Partial duct ligation

* Partial pancreatectomy a-cell 5-cell

Acinar cell Ductal cell .\ /. Aediarasl
C‘ /.\ B-cell . /
C @ fey a

Pancreatic ductal
Duct-like cell  B-cell Acinar cell  B-cell Acinar cell Ductal cell Duct-like cell adenocarcinoma

NATURE CELL BIOLOGY VOLUME 18 | NUMBER 3 | MARCH 2016



Rakovina slinivky
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Rakovina slinivky




Mutace u nadoru slinivky

Pancreatic Ductal Adenocarcinomas

Intraductal Papillary Mucinous Neoplasms

p53
(pS3 pathway)

ATM
BRCA2
(DNA damage KRAS
response) (mitogenic signaling)
MLL2 .
MLL3
KDM6A ARIDIA
(histone methylation) ARID1B
SMARCA1
(nucleosome
remodeling)

CDKN2A
(G1 cell cycle
arrest pathway)

SMAD4

TGF-BR1
TGF-BR2
(TGF-$3 pathway)

GNAS
(GPCR signaling)

KRAS
(mitogenic signaling)

RNF43
(Wnt pathway)
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Nador slinivky - lécba

» radikalni resekce - stadium | all
» Adjuvantni terapie
» Chemorezistentni onemocnéni
» radioterapie .. — )

KARCINOM SLINIVKY BRISNI

v
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Zavedzn stentu ANQ
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e

[3=7 " Symptomatick étba +—

0-2

Chemoterapie 1. linie:
nebo chemoradioterapie

34

ANO

10—2
Adjuvantni Paliativni chemoterapie

chemoterapie > Dispenzarizace 1. nebo2.linie [ eni
Obr. 1 LéCebny algoritmus - karcinom slinivky bfisn( Dispenzarizace

lN



Adjuvantni terapie

Table 2. Adjuvant Therapy for Pancreatic Cancer.*

Study
GITSG*®

EORTC®®

ESPAC-1%°

CONKO-01%*
ESPAC 3°2
RTOG 9704%3

JASPAC-01%4

No. of
Patients
43

218

289

368

1088

451

378

Treatment

Observation
Fluorouracil plus radiotherapy

Observation
Fluorouracil plus radiotherapy

Observation
Chemoradiotherapy

Fluorouracil
Chemoradiotherapy plus fluorouracil

Observation
Gemcitabine

Fluorouracil
Gemcitabine

Fluorouracil plus radiotherapy
Gemcitabine plus radiotherapy

S-1 (oral fluoropyrimidine)
Gemcitabine

Survival

10% at 2 yr
20% at 2 yr

26% at 2yr
34% at 2yr

16.9 mo (median)
13.9mo

21.6 mo
19.9 mo

10.4% at 5 yr
20.7% at Syr

23.0 mo (median)
23.6 mo

22% at5yr
18% at Syr

70% at 2yr
53%at2yr

P Value
0.007

0.10

0.01

0.39

0.12

<0.001

* CONKO-01 denotes Charité Onkologie 01, EORTC European Organization for Research and Treatment of Cancer,
ESPAC European Study Group for Pancreatic Cancer, GITSG Gastrointestinal Tumor Study Group, JASPAC-01 Japan

Adjuvant Study Group of Pancreatic Cancer, and RTOG 9704 Radiation Therapy Oncology Group 9704.

T The estimated 5-year survival rate was 10% among patients who received chemoradiotherapy and 20% among patients
who did not receive chemoradiotherapy (P=0.05). The 5-year survival rate was 21% among patients who received che-
motherapy and 8% among patients who did not receive chemotherapy (P=0.009).




LéCba metastazujiciho adenokarcinomu slinivky

Table 3. Key Clinical Trials in Metastatic Pancreatic Cancer.*
No. of
Trial Patients Treatment Median Survival P Value
mo
Burris et al.7® 126 Fluorouracil 4.4 0.002
Gemcitabine 5.6
NCIC™? 569 Gemcitabine 5.9 0.04
Gemcitabine plus 6.2
erlotinib
Ueno et al.7? 834 Gemcitabine 8.8 <0.001 for non-
S-1 o7 inferiority
Conroy et al.”? 342 Gemcitabine 6.8 <0.001
FOLFIRINOX ki I ]
Von Hoff et al.”* 861 Gemcitabine 6.7 <0.001
Gemcitabine plus 8.5
nab-paclitaxel

* FOLFIRINOX denotes fluorouracil, irinotecan, oxaliplatin, and leucovorin; and NCIC National Cancer Institute of Canada.



Biologickeé vlastnosti nadoru slinivky

Microenvironment of pancreatic adenocarcinoma Metabolic reprogramming in pancreatic adenocarcinoma cells

Nutrient acquisition %
Nutrient use
H T




Metastasis in Pancreatic Cancer

- A W

Stationary normal cells Migratory preneoplastic
cells (PanIN)
Colonizing neoplastic
i & cells (PDAC)
Invading ’
EMT cells
Extrinsic factors: Inflammation Inflammation, ?hypoxia
" . * KRAS LOH, Ink4a/ARF,
Intrinsic factors: KRAS TP53*, SMAD4
Competency to colonize: Nil or low High




Shrnuti

» Nador je komplexni tkan zavisla na komunikaci mezi
ruznymi bunéénymi typy

» Karcinomy zahrnuji neoplastické bunky a bunky stromatu —
fibroblasty, myofibroblasty, zanetlivé bunky, endotelialni
bunky, pericity

» VétSina nadoru je na stromatu zavisla s vyjimkou
ascitickych nadoru

» Formovani novych cev je kritickym faktorem determinujici
rust solidnich nadoru

» Antiangiogenni [é€ba muze vést k paradoxnim vysledkim
» Rakovina jako nikdy se nehojici rana

» Zanét — jeden z rizikovych faktort pro vznik nadoru slinivky
» EMT predchazi metastazovani nadorovych bunek slinivky



Otazky

» Jakym zpusobem muze inhibice neoangiogeneze zlepsit
nebo neutralizovat ucCinnost konvenéni chemoterapie?

» Jakym zpusobem mohou makrofagy ovliviiovat proces
tumorigeneze?

» Jakym zpusobem mohou onkogeny narusit interakci mezi
nadorovymi bunkami a nadorovym stromatem?



