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51-rocny muz, pravostranna hemicolectomia s cirkularne
rastucim exulcerovanym tumorom v aboralnej Casti resekatu
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Imunofenotyp

CK7 fokalne +

CK20 +

CDX2 +

CD56 -

MMR : MLH1+, PMS2+, MSH2+, MSH6+

Geneticka analyza

Mutacia K-ras p.G13D



Adenokarcindm s masivnou
neutrofilnou reakciou

TNM: pT4a pN2b pM1



Neutrofilné leukocyty a nador

Priamy aj nepriamy antitumoralny efekt PMN a G-CSF v pocetnych studiach
za poslednych 40 rokov

Neutrofilia v periférnej krvi: vyssie stadium malignity zla progndza
(metastaticky melanom, bronchioalveolarny Ca, RCC)

Intratumoralne PMN ako negativny prognosticky faktor (lokalizovany RCC,
spinoceluldrne Ca hlava/krk, gliomy, karcindmy pankreasu, KRK?)

Intratumoralne PMN ako priaznivy prognosticky faktor (Zalidocné Ca?)

Souto JC Med Res Rev, 2009
Fridlender ZG Carcinogenesis, 2012



Povod a diferenciacia myeloidne derivovanych tumor asociovanych buniek
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Fridlender ZG et al. Cancer cell 2009



TAN (neutrofilné leukocyty zdruzené s nadorom)
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Mantovani A et al. Nat Rev Immunol 2011



Table 1

Antitumoral effects of N1 neutrophils in cancer progression.

Mczhanism

Table 2
Protumaoral effects of N2 nowtrophils in cancer progression.

Tumorigencsis

Cylatoxicity towards
tumon-associated) oclls*

Tumaor cell apoptosis®

Tumor rejection and
antiumaral immune

memeryt

Tumor growth

Angiogencsis

Anticancer therapy

Neutrophil MMP-E protects against chemical skin carcinogenesis by preventing chronic newtrophilia
Neutrophils produce singlel axygen upon co-culture with tumar cells and diminish wmor cell profifcration
Neutrophils are antitumoral in the carly phase of carcinoma development, resulting in smaller tumor volumes
Isolaicd neutrophils prefenentially kill primary insicad of metastatic melancma cells

Tumir nejection upon pamerine release of cytokines (e.g 11-2, TNF.a) is msociated with degranulased
neutrephils with released granules in clase cantact with damaged wmaor eclls

Tumar cell cytetonicity wpon releass of G-USF is associaled with oyloplasmatic projections of activaled
neutrephils in close contect with dead lumar cells and with ccll—cell conlacts and fusion of cell membrancs
between neutrophils and G-CSF-producing cells

Neutrophil-mediated cytotoxicity of wmers upon cytokine release (e.g. [L-10, IFN-a, IFN-B) wargets
tumor-associsled bood vessels and leukocyte infilration is medialed through VWCAM-1 and E-sclectin on
endothelial cells

Cyloloic capacity of PMNs towards melanoms cclls, Figgered by knockdown of SPARC

Neutrophils are cytotexic and cytostatic lowards vasiows tumer ol bypes

Neutrophi Il tumor cells, but mol normal Ghroblass

ROS from activated noutrophils causes twmoe cell Tysis through oxidalive damage

Peripheral bood neutrophils of melanoma-injected mice show an exiensive oxidative burst and are cylotoxic
far umor cells

Neutrophils activated via [FA-1 or Mac-1 release HOCL, resulting in tamor cell lysis, microvessel injury 2nd
matrix degradation

Circulating neutrophils increase afier trypan blue trcaiment of melanoma-bearing mioe, have increascd
cylotoxicity for wmor cells and produce more toxic cxygen radicals, comelated with acoclerated clearance of
tmor olls tal e arresicd in lungs

Neutrophils are activaled, mere cyistoxic bo wmer cells in an oxygen rdical dependent manner, mare
lobulated and hyperscgmenied, cxpeess mon: proi matory cytokines and and less arginase in
2 TGF-B negative milicu

Association of newtrophils with apoptosis in primary prostase tumars

Hinding of antibodics Lo nostrophil Fo receptors mediates anditumeral cyotaxicity

Neutrophils mediate antibod y-dependent cellular cytalysis of wmar cells via o serics of membrane
rupture/resealing events (“maltikit model’ )

Ciranulocyics ure main offectors in treatment of renal cancinoma by bispeci fic antibodics and G-CSFNGM-CSF
Neutrophils mediate ADCC of malignant B cclls

PMNs mediate AIDMOC of melanoma and neuroblasioma tumoss through CDHN Th, T e, Fe receptor [ and 11
Reutrophils arc activaled, more cytotaxic 1o wmer cells and more neutrophils are FAS™ in o TGF-B rogative
milicu

Association of grumulocyle infilimiion with rejection of engineend smar cells which releass cylokines, such
as IL-1, IL4 cic., and immunity against parental tumars

Association of nowtrophil infiliration upon SPARC cxpression with melanoma bsmar rejection
I1L-10-induced rejection of mammarny i by ined action of phils, CDE* and NK
cells and antitumoral memory based on CDE* cells and meutrophils vis tumar-speci fic antibodics
Association of newtrophil infiltration with rejection of 11-2-secreting mammary adenocarciroma, followed
by T cell-mediated antitumoral memary with activation of CIM° cells by grnulocyies
Giramulocyics are involved in rejection of sccandary mmors

Antitumoral sctivity in o TGF-B negative milicy is dependent on sctivation of CDE* T cells by neutraphils
which express mare proinflammatary cytokines and chemokines

Association of newtrophil influx with impaired survival and tumoer growth of 0L-8ACXCLE transdsosd
primary melanoma cells

Association of nowtrophils with decreased in vive lamor growth of [-8/CX CLE-cx pressing buman avarian
cancor oclls

Association of phils with b tmar growth of hull -BCXKCLE-,
huMIP-12/CCL3- or muMIP- le-transfecied hamster avarion wmar cells

Association of newtrophil increase in murine melanomas ar in the circulation with tsmor growth inhibition
aficr injection of IL-1B {infraiumoral, infradermal, inframusculary

Dimeet tracsfer of neutrophils inlo tumor reduced mor growth by 49%:

Neutrophils are primary cffocions in mmor growth suppression of 14 expressing melanoma and
fibrosancoma oclls

Meutrophils impair the growth of various cylokine-cxpressing tumons

Slower tumer growth by repressed newtrophil-medisied angiogenesis in the presence of constitutive amounts
af IFN-B

Neutrophils are assecisted with slower umar growth in TG-S regative milica

Slower tumer growth by repressed newtrophil-mediaied angiopenesis, associated with inkibited newtrophil
expression of VEGF and CXCR4 through downregulation of Stal? and c-myc, in the presonoe of constitutive
amauns of IFN-B

Lysis of cancer colls upon injection with oooolylic vinses is sccompanicd by indincct killing of uninfocted
tmor olls Biroagh induction of i by i

Neutroohils are cracial to establish tumor-snecific adantive immunitvy non chotodvnamic thernow

Mochanism

Tumarigonesis MMP-9 that is predominantly cxpressed by neutrophils in dysplasias and carcinomas stimulaics
epitholial carcinagenesis by stimulating hyperproliferation, angiogencsis and tumor progression (o
miore aggressive cnd-stages
Newtrophil infilration upon expression of 11L-BACXCLE is associated with genctic instability in amars
Newtrophil infiltration supplics MMP.2 which supports the: formation of lung tumers, likely by
preventing apoplosis of wmor oolls
Tumar growth A intion af phil infiltration with i ed tumar growth of kighly wmarigenic and metasiatic
miclamama cells upon increasing levels of IL-2CXOLE
Associalion betwoon influx (and activation) of tumor-associated neutrophils (increased lovels of
MMP-9) with cnhanced wmor growth and increased peritumoral angi i of muCHT-2
meclanoma oclls
Association of FMNs and monocyles through CXCR2 wilh higher tumoral growth rale of murine
q well i with i xpressicn of murine KC
Infiliraled newtrophils lead io fsier wmoer growth with betler developed blood vessels in an [FN-B
negative milicu
Newtrophils favar tumor grawth in the presence of TGF-B
Angiogenesis Infiliration of MMP-9* leukocytes correlates with the presence of huGCP-2CXCLE at sites of
necvascularization within human gastroinicstinal twmors
MNewtrophil infiliration is associaled wilh strong peritumon] angiogenesis of mu{iCP-2-cxpressing
melanoma wmaors and with increased tumor growih
Association of FMNs and monocytes through CXCR2 with enhanced angiogencsis in muring
squamaus cell carcinoma wilh inoreased cxpression of murine KC
MMP-9 thal is predominantly cxpressed by neutrophils in dysplasias and carcinomas stimulales
cpithelial carcinagenesis by stimulaling c.g. angiogencsis
MNewtrophils within nooplastic kesions swilch on angiogencsis during pancreatic islet wmarigenesis,
through MMP-9 which likely liborates VEGF
Mewtrophils and their gramule conienls are angingenic in developing chicken embryos and TIMPfrec
active newtrophil MMP-9 induces FUF-2-dependent angiogencsis
MMP-9-cxpressing noulrophils arc associaled with the invasion of new blood vesscls inlo collagen gels,
and MMP.9 is required. iogether with MMP.2, for vascularization in wive
Infiliruled nowtrophils have highor cxpression of VEGF, MMP-9 and CXCRY in an [FN-B nogalive
milicw, and cause better developed bloed wessels and fster umor growth
Irvasicn MMP-9 that is predominantly expressed by neutrophils in dysplasios and carcinomas stimulates tsmar
progression ko mors aggressive {invasive | end-slages
MMP-9-expressing neutrophils are associated with angiogenesis in collagen pels. and MMP-3 is
required, Logether with MMP-2, for wmor coll invasion i vive
Tumaor-chicited PMNs, in contrst to “normal” circulating PMNs, stimulate invasion of rt mammary
ndenocarcinama odlls én vitre
Associalion betwoon production of (newtrophil } chemokines and malignancy of cancer oclls, sclective
sdvaniage is explained by the countercurment model
Mctasiasis Association of routmopkil infiltrticn with more melastatic leng foci of kighly tsmarigenic and
melastatic melanoma cells upen increasing lovels of [L-SCXCLE
Association of noutrophils with shedding of branchicloalveolar carcinoma cells into the alvealar lumen
in paticats
Association of FMNs and momocytes through CXCR2 with more metastasis in murine squamaus oell
carcimoma with increased expression of murine KC
Tumor-clicited PMNs, in conlms! o “normal” circulating PMNx, stimulale metasiasis of ml mammary
adenocarcinama oclls
Metastasis of mammary sdenocarcinoma is propartional to FMN levels and ssociated with PMN
secretion of MMP-9 and heparanase
Iv. co-imjoction of PMNs raises the number of experimental lung metastasis of mammarny
ndenocarcinama clones
Association between prodisction of (newtrephil } chemokines and malignancy of cancer cclls. sclective
sdvaniage is explained by the countercurment model
Mowtrophils induce detachment of bronchioalvaclar adenocarcinoma oclls. Invalved routnophil
molecules are e.g. ICAM-1/LFA- 1, TNF.a/TNF-a receptor inkibitar, I1-1a/l- 1o receptor, noutrophil
«lastase
Stimulated noutrophils indwce aggregation of buman breast carcinema cclls through noutrophil protoase
solivitics
Newtrophil influx in tumoe-bearing lungs is 2 predomirant smerce of MMP-3 which modiates
pulmenary tumes farmation, associaled with less wmor cell apoptosis
Newtrophils facilitate the extravasation of melanoma cells, by “two-step adhesion™ i endotheliol snd
tumor cells via LFA-1, Sic¥ and Mac-1
Intra-abdeminal newtrophil infux upon tumoer sergery enhances local lumar recurrence
CDI1BGR-17 cells render tumors refractory (o blockade of angiogenesis by anti-VEGF Abs, by
mediating an angivgencsis palhway that bypasses VEGF

Tumar ccll apoptosis®

Anticancer therapy

Piccard H et al. Crit Rev Oncol Hematol 2012



TAN nadobudaju protumorigénne vlastnosti v
priebehu nadorovej progresie
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Zaver

>TAN zohrdvaju vyznamnu ulohu v biolégii zhubnych nadorov

»Predstavuju zvlast skupinu neutrofilov, ktoré v mikroprostredi tumoru mozu
nadobudat protumorigénny resp. antitumorigénny fenotyp

»Pochopenie spo6sobu a mechanizmov ako tieto bunky podporuju rast nddoru
resp. ako proti nemu bojuju mozZe priniest nové terapeutické moznosti



