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Metastasis virulence functions: cigan-specific coloniz ation
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Figure 2. Simplified models for the origins of metastasis-founding cells. (A) A cancer stem cell (C5C) possesses the ability to propagate a
tumour yet requires additional genetic changes (solid arrows) to metastasize. These alterations can also be epigenetic and hence reversible
(dotted arrows). (B) Different CSC subpopulations arise due to distinct sets of oncogenic changes in non-tumorigenic cells. These different
C5Cs may all propagate a tumour but the subpopulations will vary in their metastatic competence, depending on the initial pathways
that lead to their emergence. (C) Further heterogeneity may be observed within metastasis-initiating C5Cs (subpopulation 1 versus 2).
Differences in phenotypes could include organ tropism or differential response to therapies in specific tissues. Moreover, the plasticity of
metastasis-founding C5Cs could be predicated by the lineage of the premalignant cell of origin.
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Figure 1| The primary tumour microenvironment. a | Cancer ocells in primany tumours are surrounded by & complex
microemirgnment comprizing numercus celis including sndothelis! cells of the blood and hymphatic circulation, stromal
fibroblasts and a variety of bone marmow-derived cells BMDCs) inoluding meorophages, myeloid-derived suppressor cells
{MDSCs), TIEZ-expressing monooytes (TEMz) and mesanchymal stem cellz (M5Cs) b | Imvasive human breast cancer
stained with hasmetoylin and sozin, in which a prominent infiltration of leukooytes (indicated by white arrows) iz evident
at the invasive margin, © | Macrophages at the invasive edge of panoreatic islet cancers express cathepsin B [gresn), which
iz azsocisted with loos of spithelial cadherin (red) on the neighbouring cancer cells, Cell nucled are viswalized by AP
{blue). Part ¢ reproduced, with permission, from REF. 151 © {2006} Cold Spring Harbor Laboratory Press.




Lok alis inv azio

sDaganatsejtfészekb 6l val6 kivalas
(sejtadhézié csokken)

«Stromalis matrix felismerése
(integrin expresszio nb)

*Bazalis membran és stromabontas
(metalloprotease, cathepsin, uPA)
*Migracio a bontott stromaban:

kapillarisok felé

nyirokerek felé
idegek felé

(Pleura, peritoneum etc.)




Proteass degradation and

tumouwr o=ll intrevazation

Figure 1 | The invasive microenvironment. a | Cancer oellintravasation into the blood
circulation preferentially ocours in close proximity to perivascular macrophagss.
Disruption of endothelial cell contacts and degradation of the vescular bassment
membrans iz required for cancer cell intrevasetion, which iz medisted by proteases
supplied from the cancer cells, macrophages or both. b | Cancer cell migration iz
controlled through & paracrine loop imohing colome-stimedsting fector LICSFLL
epidermal growth factor (EGF) and their receptors, which are differentially essxpreszed on
varcinoma cells and macrophages, resulting in movement of cancer cells towards
macrophages (deshed arrowd. Additione! parecrine loopa =ast bebwesn cancer calls
spressing C-X-C chemokine receptor 4 (CXCR4) and stromal cells, such as Foroblasts and
pericytes, producing the cognate ligand stromal cell-derived factor 1 (30FL, also known
as CHCLLZ) which contribute to directional camoer cell migration ¢ | Tumour-associated
macrophages (green) can be vizualized in mammany turmowrs in living animals, in proximity
to blood vessels (red), az indicated by arrowes, and migrating along coflagen Bores (blue,
visualized by s20ond hammonic resonanc e as indscated by arrowheads. Part ¢ reproduced,
weiith permission, from BEF. 54 @ 2007) American Association for Cancer Research




A malignus sejt invazios
képességenek alapjal

Megvaltozott extracellularis matrix-kdlcsonhatas

ADHEZIO
Integrinek
CD44 és HSPGk
Sejtadhézidés molekulak

BONTAS
metalloproteazok (Zn)
katepszinek
plazminogén aktivatorok

_heparanaz

MIGRACIO
adhézid/levalas
motogén jelatvitel
sejtvazatrendezodeés
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A metasztazisk epzes
lepesei

Tumor nbvekedése, gazdaszovet-invazio , angiogenezis

. s . , *
Tumorsejtek levalasa a primer daganatrol
L sz *
Intravazacio
Tumorsejtek interakcidja a vér alakos elemeiv el
*

Tumorsejtek elakadasa a célszervben

Extravazacio

*adhezio - em észtes - migracio



Non-invasive cancer Invasive cancer

CD44v3 matrix receptor







A letapad asi komplex
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Integrin -patologia (hum an)

allb és/vagy 3 mutacio: thrombasthenia/verzekenység
B2 integrin mutacio/hiany: leukocita adhézios betegsé g
(baktérialis fert 6zések)
B4 mutacio: a6B4 funkciozavar : epidermolysis bullosa
avB3(/avs): neoangiogenezis
(retinopatia)
» osteoporosis

» HIV fert 6zés
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Tumorsejt-matrix kdlcsbnhatas:
proteazok

«MMP (matrix metalloproteazok, 30)
eKatepszinek (cisztein proteazok)

eSzerin proteazok (plazminogén aktivatorok)



Dynamics of Cathepsin B
secretion In cancer cells

CB at focal contact site




MicCreIRvasivepoienizl oiFabnian
colon cancer celllines

H@5 (liver metastatic)

HT29 (non -metastatic)

24 h




Non-invasive tumor Invasive cancer
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Lokalis invazidé (melandoma)
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Néhany citokin hatasa (motilitas es/vagy
proliferacio) és receptora

Citokin Hatas Receptor

AMF Motilitas gp78

ATX Motilitas ?

MSF Motilitas ?

MIF Motilitas ?

MCP Motilitas ?

Inzulin Proliferacio IR

EGF Proliferacio EGF-R, c-erb

TNFa kettds TNF-R55, TNF-R75
(motilitas es proliferacio)

TGFf Kettbs TGFB-R I, 1L

HGF/SF Kettds c-met

bFGF Kettbs TGF-R1-R4

GM-CSF Kettds P80, p120

IL-6 Kettds IL-6R, gpl130

PDGF Kettds Ra p80, RB p170
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Attétképzd képesség:
heterotopias kolcsonhatasok

Tumorsejt - mesenchyma kolcsdénhatas (fibroblaszt...., stroma)
Tumorsejt — endotélsejt kdlcsonhatas (hematogén/limfogén attétképzés)
Tumorseijt - immun effektor kdlcsonhatas (lokalis + keringési)

Tumorsejt - trombocita kdlcsonhatas (makro/mikroaggregacio)



Attétképzé képesség alapja

Tulélo képesség (nem elsosorban proliferacios aktivitas)
Szerv-specificitas

Genetikai heterogenitas



Limfatikus invazio Lokalis invazio Hematogén invazd

Erezédés
nyirokér + + - I
Vereér - + +
Immunvalasz [
Ineffektiv effektor + +/- +/-
Immunszuppresszio + +/- +/- |
Matrix-interakcio
Adhézi6 ¥ [
Degradacio +
Migracio «— T, I
Intravazacio nyirokér VEerér I
Adhézio - X +
DegradAcic - o + I
Migracio + - +
Keringés o [
(kdlcsdnhatasok) nyirokkeringés .;’ vérkeringés
A O
i LA
Limfocita + & + [
Trombocita - o +
Attét nyirokcsomaé & zsigeri szervl
Extravazacio + o + I
Matrix-interakcio - ~ +
Alvo allapot + + I
Proliferacio + < +
Erellatas ? K + *

immunvalas: - +/-



Lymphatic metastatic cascade
(Immune selection)

H\ID) Secondary growth | matrix adhesion
102 cells degradation
migration

| ND Cortical arrest /extravasation = Matrix adhesion

migration
Passive/active lymphatic transport Interactions with

Intravasation (lymphatic) Matrix adhesion
Subendothelial
Virtual BM migration

Matrix adhesion
degradation
migration

10°1 tumor cell
Lymphangiogenesis




Nyirok-kapillaris sajatossagal

*Nincsen 6sszefliggd bazalis mebranja
*Nincsen pericity boritasa

*Transmigracios lehetéségek...

Markerek:

*HA receptor (lyvel)
*Desmoplakin
*Podoplanin (mucin)
*VEGFR3

*PALE



Fit-1 Fit-4
- Flk-1/ KDR (VEGFR-3)

PIGF-1
PIGF-2
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HIV-1/Tat
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Gegerak nyirokerei

. 7 / 2

CD34, FVIII (vérér)

Nyirokér: CD31
LYVE (HA rec)
podoplannin

Primer tumor regionalis nyirokcsomo






Emerging Hallmarks

Deragulating cellular Avolding Immunea
Energetics destruction

Genome (nstability Tumor-promoling
and mutation Inflammation

Enabling Characteristics

Figure?3 Emerging Hallmarks and Enabling Characteristics An increasing body of research suggests that two additional hallmarks
of cancer are involved in the pathogenesis of some and perhaps all cancers. One involves the capability to modify, or ...



Tumor infiltrating (lymphoid)cells: TIL

T sejt
B sejt
Makrofag

neutrofil




Immunszuppresszio alapjai

CD4+ T cells

: CXCL12 ‘

' VLA4/VLAS

» CXCL12 gradient APC 1
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Immunszuppresszio alapjai

Effector T cells Regulatory T cells

TAA-specific effector CTL IL-10* suppressive T cells
TAA-specific effector CD4* Tcells  CD4+CD25+ TRegs

Tumour microenvironment

---‘b




Haematogen metastatizlas

Figure 23=-15. Molecular Biology of the Cell, 4th Edition.



Hematogenic metastatic cascade  Metastasis maintenace

(organ selectivity) genes |
oS tivermetastasis

angiogeneais)

Extravasation
(subendoth. BM

Circulation |Tumor cell-host cell
Interactions:

Intravasation NK, MPH, platelet
v. Cavainf. (subendoth.B

Local invasion
(Basement menjbr) Metastasis Inititating genes

Primary tumor
(angiogenesis)
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ttétképzés

Vérkeringés - A



Daganatsejtek prokoagul ans k épessege

A thrombocytak kiizvetlen kitapadasa ‘

gs Eé ﬂ% I a raksejtek felszinére
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Invaz iv daganatsejt jellemz 0je

Matrix metalloproteaz termelés /TIMP hiany

Cisztein proteaz: Cathepsin termelés /
steffin -hiany

Szerin proteaz: uPA termel és/ PAIl hiany

Plazmin -képz odés...... (fibrinolizis)



Trombocita g ének daganatokban

 CD41 (GPllb, integrin allb)

e Tr. 12-lipoxigenaz

« PECAM/CD31 (trombocita adhézios
molekula)

e Thrombin-receptor (PAR1-4)



roling —— docking— locking/acition reaction

Seconds minutes minutes/hrs day(s)

platelet

glycoproteiri P-selectin/CDG}ZulleB iIntegrin . thrombocyte-
receptor

carbenyadrate” basic peptides  firnegen BRIDGE
hepanansuiphatie. PG

glycoprotein PSGL1 | allbf3/avB3 | cancer receptor

sLeA-sLeX Honn Timar,1992, Timéar Oncology,2005




Tavoll szervi extravaz acio
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Az un. Metasztatikus bolcso

: Pre-matsstatic nidhe

Figurs 1 | A model of the svolution of & metastatic niche. Thizfigure  metslloproteinazs 2 MEPY) and TOFE 52 Acthrted Soroblast, possibly
dispicts the pre-metastatic, micrometastatio to macrometastatio ransition.  derived from mesenchymal stam ol (M2Csl, secrete fibronectin, animpor-
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necrotic tumour cedl
Figure 3| The fate of tumowr cells in the metastatic microenvironment. Following
cvancer o=l intravasation, a series of rate-limiting steps affect the ability of thess celis to
establish sacondery tumouwrs in the metastatio site_ At sach step, the tumowr cells can
meet several differant fates (death, dormancy or surenval), which can be modulated by
microemnvironmental factors, including shislding by platelet aggregates in the ciroulation,
the aotivation of resident stromal cells, and the recruitrnent and differentistion of bone
miarrona-derived cells (BMDC:)
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Figure 4 | The temporal course of metastasis. A model depicting the mode of
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- Direct colonization
««x= Indirect dissemination



Szervspecificit as
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Collecting veins - Trachea

\

Hight pulmonary artery

Hight pulmanary velns
Bronchus

Superior vena cava

Left pulmonary veins

CUT-AWAY VIEW

Arterio -venous shunts in the lung
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Tuadoattét kepzes

e Barmelyik rosszindulat U daganat
Superior/inferior v. cava.......

(Limfatikus disszeminacid d. thoracalison
at v. cava superiorba vezet....... )
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Emlorak tudoattétkepzéseéért felel 6s
génmint azata

Desmocollin2 (sejtadhézid)

UDP glikoziltraszferaz8 (glikoszfingolipid szintézis)
Integrin 38 (matrix adhézid)
Fermitin-1 (sejtadhéezio)

Epiregulin (EGFR ligand)

COX2

MMP1/2 matrix metalloproteazok

ANGPTL4 angiogén citokin
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Majmetasztatikus rakok

Vastagbélrak (rectum also
harmad....NEM, tudo)

Gyomorrak(portal vein)
Pancreasrak (splenic vein/portal vein)

(V. portae )

Malignus melanoma (aretialis)

Barmely rosszindulatu
daganat....(arterialis)



Ubiquiter paracr in sejtmozgs-regulalo

GF
HGF )

e N




Csontattétképzo daganatok

e Prostatarak

e EmlSrak 10208
. TUd(’jré‘( bone matrix protein termel és
e Veserak

e Pajzsmirigyrak

Arteri alis disszemin acig: kiv éve prostatar ak



Third Tunahar

Superior
Beniorrhoddal
Deep ilime 2 w,
elrcuniyler ‘; F

Hemarelotdal
Pezns

Aftetelle
Mty driaiel

Preatatic plexue

Tfericr
fermorrhoidal

Therp doreal velfn
of peris



BONE- I\/Ietastﬁs
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Intravazacio
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Molecular targets in bone metastasis

a-PTHrP-Ab
5\

OPG

¥ RANK -Fc
« 0-RANK Ab




Osteoplasticus csont attétkepzes

. se
Endothelin-1

uPA
PSA

+
tumorsejt it

BMP, ON, OPN



Agyi attetkepzés

 Emlb6rak
e Tudorak
e Veserak
e Malignus melanoma

Arteri alis disszemin acio



Emlorak agyi attétkepzéseért felel 6s gén

mint azat
COX2
Hb-EGF EGFR ligand......
ST6GALNACS szialil-transzferaz
MMP1 metalloproteaz

ANGPTL4 angiogenezis



Meta-gének

CD44v6/v3
NEDD9: FAK szabalyozo.....

EMT szabalyoz 6k:epithelial-
mesenchymal transition

TWIST tf (bHLH)

E47/E2A (bHLH)

SIP1, Slug, Snail (Zn finger tipus)
FOXC2

goosecoid



Meta-szuppresszor genek

BRMS1 (kromatin remodeling), gap-junction
communikacio

CRSP3 ftf

KAI1/CD82 sejtadhézids molekula (EGF
antagonista)

KISS1(metastin): a GPCR45 ligandja (DRIP130
tf)

E-cadherin (CDH1): CAM
RhoGDI-2 : Rho gatlo

MAPK gatlok: NM23(NDPK), VDUP1,
MKK4



Az attétképzés 3 genetikai modellje

- Samegenemodel
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Prognosztikus genomika
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Az emldrak szovettani tlpusal

nvaziv ductalis rak IDC (75%)

* Invaziv lobularis rak (8%)
e Colloid carcinoma (2.4%)
e Medullaris carcinoma (1.2%)
 Inflammatorikus carcinoma (1.5%) x %Y &,a
e Tubuléris carcinoma (1.5%) < ?o‘:o;
« Papillaris carcinoma (1%)




Prognosztikus
patoldogia/molekularis

Mikro-/makro-array (jobb mint az Anjuvant-Online prognosztika)
1./ Mammaprint-70 gén (Amszterdam) MINDACT trial
2./ Rotterdam-76 gén Transbig trial (3 gén atfedés?????)

3./ OncotypeDX-21 gén (MD Anderson) TAILORX trial
4./ Gene Expression grade index 97-gene  GR2-BRC

Genetika: Her2, (GRB7)

Hormonreceptor: ER, PgR, BCL2, SCUBE2

Prolif ki67, STK15, survivin, ciklinB1, MYBL2
Proteolizis stromelysin, CatL2

Egyéb... GSTM1, BAG1, GAPDH (hypoxia), RPLPO, GUS, TRFC...



Oncotype RS: NO/ER+BRC

0-18%-= low risk
18-31%= intermedier risk
31- %= high risk

Calculation: RSu: (+0.47xGRB7score-0.34xERscore+1.04xprolif score+0.1x
Inv score+0.05xCD68-0.08xGSTM1-0.07xBAG1)

Paik et al. NEJM 351:2817,2004



Risk assesment/BRC-NO

70 gén 76-gén GGl

mammapri

nt

HR HR HR
életkor 1.51 1.78 1.73
T (cm) 1.3 1.27 1.22
ER status |0.82 0.6 0.78
grade 0.93 1.51 0.75




