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TITAOZ AIATPIBHZ: IZTIKOZ KAI MOXOTIKOZ NPOZAIOPIZMOZ TQON TLRs IE
AEITMATA KAPKINOY OYPEOEIAOYZ ZTON ANGPQNO.

NEPIAHWH @EMATOZ

O kapkivog tou Bupeoelbolg adeéva amoTeAEl TNV MO LYV KakoNBeLa LETAEY Twv
evbokpvwy adevwy. Mapd toug auénuévouc aptBuouc tou BnAWSoUC KAPKIVWHATOC
(~80%), To SLadoponoinpévo Kapkivwpa Tou BupeoelSolc xetl eEaLpETIKA TTPAYVWaN
pe tnv 10-etn emPiwon otoug eviAikeg va avépyetat 92-98%. Yrdpxouv Kamolot
LTIOTUTIOL AUTOU TOU OXeTIlovTal pe Lo emibeTikéc popdéc, m.y. To tall-cell variant. H
XELPOUPYLKA QVTILETWIUON Elvar N MPWTOEXLFN KAL TILO amoTeAeopatiky Bepaneia yia
TO BnAwdeg KAt YEVIKA yLa TO KaAG Stadoporotnuévo kKapkivwua Tou Bupeoetdolc
adéva, e dlaltepa xapunAd mooootd EMAOKwy.

To TpEXOV ETUOTNHOVIKO €PELVNTIKG evliltidépov oTpedetal TAEOV OTnV HEAETN
exkdpaong poplakwy SEKTWV TOU UTEP I UTo ekdpalovial otov KapKivo Tou
Bupeoeidoug adéva kat oe kapkivoug Slabopwy opyavwy. H aviyveuon ebikwv
Hoplakwy SeIKTWY Tou kapkivou tou Bupeoridolc adéva unopel va napéyel pia mo
akplBi mpoeyxepntik Slayvwon twv dladopwy umdtunwy kapkivou Bupeoetdoic
rnou mBavov va ival kat moto enibetikol. Eriong, n epunveia autwv Twv Blodeiktwy
UTOPEL v aTOTEAECEL XPAOLHO EPYAAEID YL |Lia TTLO akPLBH TIPOEYXEWDNTIKA Stayvwaon
dlagopwy evdlaueowy TUNwWY. Mg Tov TPOTIO AUTO Ba Umopoups va anodUYoUE Ty
XELPOUPYLKN EMEUPACN OTLC MEPUTTWOELG TIOU O HOPLAKOC EAeyxog Ba e€aodaAilel Tnv
unapén kakonBelag evw Ba 08nyolvVTaL 0TO ) ELPOUPYELD TIEPUTTWOELC TTOU O HOPLAKAC
Ba Betel v umovola mapouaciag kakonBsiag. H edoppoyr HEBOSWY LOPLAKAC
BloAoylag pnopel va oupPardel  otnv ovixveuon edkwyv Plodektwyv mou Ba
odnynoouv otnv avanmtuén OTOXEUHEVNS  atoplkng Bepameiag BeAtiwvovtac tnv
npoyvwon tou¢ kat efaodaAiloviag TNy KaA\UTEPN UETEYXELPNTIKA TtapakoAouBnon
TOUC.



Ot Toll-like receptors (TLRs) eivat StapepBpavikoi vnodoxeic mou cuppdArouv otnv
gvepyoroinon ¢ duotkng kat edikrig avooiag. Ekdpdlovial oe pakpoddya,
devbputkd kuttapa, oudetepodira, T-Aepdokuttapa, oto evboBAAo Kal emBAALO,
kabwg kat oe cupmayn opyava, OMwg eykEDarog, kapdid, ATap, TVEUHOVEC Kal
VEdPOUG. Eumiékovtal otnv wplpavon Twy Sevpitikwy KUTTApWY kot otn SLEyepon
Twv  pakpodaywv, ocupPailoviag oty TOTKA  GAEYMOVA KOl CUCOWPELDN
AgukokuTtapwy, anotedwvrag yépupeg Petadl duotknc kat eldikAg avoaiac. Kpatouv
O€ EYPriyopan TO aVOCOTOLNTIKG CUGTNHA EVAVTLA OTIG AOIMWEELS KAL N eVEPYOTIOLNG
TOUG TPOKAAEL auénpevn ekppacn TOAAQTAWY YoviSiwy GAEYUOVAC, TOU HE TN OEpd

TOUG MPOCTATEVOUV Ao TN GAEYUOVH.

H amoppuBuion twv povornatwy twv TLR éxel mepiypadel oe Siddopouc kapkivouc
OMW¢ TOU TPOOTATN, TOU TOXEOG EVIEPOU , TVEUMOVA K.O. KOl OXETLleTal e
UTIEPEKKPLON TPODAEYHOVWEWV KUTOKWWY Tou uecolaBouv otnv eEEAEn evdc dykou.
Avayvwpilouvv efwyevelq ouvbéteg (elbikd poplakd mpotuma maboyovwy, PAMPs
(pathogen-associated molecular pattern’s- énwc LPs, Aumompwteivec k.at.), aAd kat
evboyevelg ouvbeteg (DAMPs-Damage Associated Molecular Patterns), Tou
napayovratl and tov (510 Tov opyaviopd , odnywvtac oty mapaywyr KUTTOP oKWY

HEOW EVOC TUTIOU «ALTO-AVOOTaCH |

OL TLR-3, -7,-8,-9, ekdpalovral ota evEOOWHATA TWV KUTTAPWY EVW 0L UTIOAOLTOL
unodoxeig ekppalovtal otnv kUTTapikn emupavela. TuVoAkd, urapyouv 10 TLR's otov
avBpwrvo opyaviopd. Yndpxouv 2 obol petaBifacne tou pnvopatoc. H mpwtn
gfaptatal ano v mpwteivn mpwrtonafouc ardvinong e Sladopomnoinanc tou
uuehou (MyD88) kat emdyet TNV mMpwipn ¢aon evepyomnoinong tou NF-kB, péow twv
INK’s (Jun N-terminal kinases), p38 kat ERK's onmwc kat otouc IRF’s (interferon
regulatory factor) onpatodotikwv povomatiwy, pe amoTéAEcpa TNV napaywyn
KUTTAPOKIVWY, XNHELOKWVWV KAl WTEPPEPOVWY, OL OMO(EC KaTaOTEAAOUV ThV

QTOTITWA KA EMAYOUV TOV KUTTAPLKO MOAAMAQCIAoHG OTa KapKWIKA KUTTAPA.



H beltepn 0bddc¢ eival n TRIF peoohaBovuevn (i MyD88-independent) n onoia
gvepyonoleital povo amod tov TLR-3, emayel tnv Bpadelac daonc evepyomoinon tou
NF-kB kat odnyel otnv mapaywyn INF1 . Yrdpyouv kat aAha Suo evdidueca popla, ta

TICAM2 kat TIRAP, Ta omnola evepyonotouv ta MyD88 kat TRIF povondtia

Eniong, ol TLRs, péow tN¢ emaywyng tne petaypadnc Staddpwv yovidiwv, auEdavouv
kat tnv exdpaon tou VEGF , dpa kal tng VEO-QyyELOYEVEONC OTOV KapKivo. H
gvepyomnoinon twv TLR's ata APC’s (antigen-presenting cells) Sieyeipetl v pn-sdikn
avooia kat tnv mapaywyr mpodAeyuovwdwy KUTOKIVWY, XNUELOKWWY, OTWC Kot
Hoplwv mpookOAAnong kal TeAlkd evepyomole(tal n bk avooia. EmumAéov, ot TLRs
puBuilouv Tov KUTTOPLKO Bavato Kat auédvouv TNV EKGPacn TwWV AVTL-QIONMTWTLIKWY
npwtewvwv BCL-2 oxetilouevn mpwteivn Al (BCL2A1), avaotoléa Tng anonmtwong 1

(clAP1), clAP2, XIAP kat twv mpwTtewvwv ¢ BCL2 okoyévelac.

Ta microRNAs sival pikpd pn kwdikd RNA pe puBulotikéc yoviSlakeg AEITOUpYLES,Ta
onola aneAevBepwvovtal anmo Ta KAPKIVIKA KUTTapa Kal £ival ev SUVAHEL TUVOETEC
Twv TLRs mou ekdpalovrtat ota yUupw KUTTAPA TNC AVOCIag KAl T EVEPYOTOOUV HECW
napakpwikng dpaonc. TeAlkkd, ta kuttapa autd skdpalouv TIG KUTTAPOKIVEC TOU
kapkivou (IL-6, TNFa, IFNa) emdyovtag tov moAAQmAQolaopd KOl TO HETAOTATLKO

SUVALLKO.

O kapkivog eival pia oteipa dAeypovn. Ot TLRs (elbika ot 2,4,7,9) pecoraBouv otnv
avayevwvnon tou emBnAiov kal otnv evepyomoinon Twv wopuoPAactwyv. Av ta
govomartia  mou  onuatodotolv, evepyormoinBouv  avwpada  ,  fekwvdst
kapkwoyeveon. Ta TAMs (tumor associated macrophages) naifouv kevipikd poAo
OTNV  KAPKWIKA avamtuén EVEPYOTOLWVTAG TNV VEOAYYELOYEVEON KAl KOPKIVIKA
dlaomopd kakaBopilouv tnv gfaAdayn Twv evdoBnAlakwy KUTTAPpWY Kal Tov
rnoAarmAactlacpo toue. EnunpooBetwe, ta TAMs napayouv eAeuBepec pileg ofuyovou
Kat poplo alwtov Tou Exouv KaBoploTikd poho otnv ebpaiwon piag cuvexouc

dAeypovwdouc Stadikaciag mou EMAYEL OYKOYEVETIKEC eEaANAYEC.

'Hon, €xouv xpnowiomownBel kamolol amod toug TLRs w¢ Bepameutikol atdxolL o€
KATOLEG HOPDEC KAPKIVOU OTIWE OTOV HEAGVWHLA, OTOV KAPKIVOU TOU TPOCTATOL K.QL.,

HECW TNG XOPNYNONC QywvioTwy TOUG TL.Y. N imiquimod , evepyonolwvtac tnv 18N



avooia evavtiov TwV KOPKWIKWY KUTTAPWY N EMAYOVTAC TNV KUTTAPLKY Qmontwon

kaBwc Kal e GAAOUC UNXaVIoUOoUC.

Mewpapatikog IXeSlaopdc

H ékdpaon kat n Aettoupyia twv TLRs kat Twv avactoAéwy Toug petafarietat otov
kapkivo. To yeyovoc autd obnyel otnv evioxuon 1 v avaotoArn Tou
MOAQIMAQCLAOHOU TWV KAPKIVIKWY KUTTAPWY. AVOUEVETAL OTL N HEAETN TNG Spdong
Kol TNC EAeyXOMEVNC Aettoupyiac Twv TLRs kat twv cuvbetkwy popiwv toug Ba
obnyAoet TBavwe oTnV avantuén oToXeUOHEVWY BEpPameuTKWY MPWTOKOAAwWY. H
napoloa €PEUVNTIKY MEAETN Ba edbapuoosl BLOXNULKEG, LOTOAOYLKEG KOL HOPLOKEG
uebddouc avdAuone WOTE VoL TIAPEXEL LA TTOAUTIAEUPN TPOCEYYLON TOU POAOU TOU

ouotApatoc Twv TLRs otnv e€éAign tou BnAwdoug kapkivou tou Bupeoeldoug.

v epevvntikr Sadikaoia, Ba ebapuooTel avoooloToXNKKA ovAAuon LOTWY
aoBevuwv pe kapkivo Bupeostboug kat aoBevwv pe aAeg kahonBelg nabnoelg tou
Bupeostbolc mx. moAuolwdng PpoyxoknAn. Ma Tov oOKomo autov Ba
xpnotwomonBouv e8ikA AVTIOWHATA yLot TOV EVIOTUOMO Twv Mpwtelvwv TLR-4,
TLR-7 , MyD88 kat Nk-FB.

Enionc Ba edapuootel moocotky peBodog g aviiotpodng petaypadnc-
aAvodwTAC avtidpaonc moAuuepaong oe mpaypatikd xpovo (real time RT-PCR)
WOTE va MPooSLOPLOTEL N OXETIKA Ekbpach Twv yovidiwv TLR-4, TLR-7 , MyD88 kat
Nk-FB pe TNV XpAon EW8IKWY EKKVNTWY. Juykekpluéva, Ba amopovwBel oAikd RNA
and nepldeplka epmupnva povorupnva kuttapa (peripheral blood mononuclear
cellS, PBMSc) kat Ba urtoPAnBei o€ real time RT-PCR.  Katomu, Ba yivel ouykplon
™NC £kdpaocng Twv popiwv HETaly Twv §U0 opddwv KaBwe KaL CUOXETION AUTWY HE
Suepopouc mapayovieg Ty, Snuoypadikoug (duAo, nAwkia acBevwv) kal pe
nBavéc tautdxpovee eEwbupeosldikéc eviomioelg. Emiong, Ba edappootel n
eviupkn pEBoSo (ELISA) yia tnv tov mpoadloplopd twy TLR4 kat TLRI kabwg kat
T GUVOETIKA popLa MyD88, NFKB kat tng IL-1 kat IL-6 o 0pd 1) mMAaopa .
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SUBJECT SUMMARY

Thyroid cancer is the most common malignancy among the endocrine glands.
Despite the increased numbers of papillary carcinoma (~80%), differentiated thyroid
carcinoma has an excellent prognosis with 10-year survival in adults of 92-98%.
There are some subtypes of this associated with more aggressive forms, e.g. the tall-
cell variant. Surgical treatment is the primary and most effective treatment for
papillary and well-differentiated thyroid carcinoma in general, with particularly low

complication rates.

Current scientific research interest is now directed to the study of expression of
molecular markers that are over- or under-expressed in thyroid cancer and in
cancers of various organs. The detection of specific molecular markers of thyroid
cancer may provide a more accurate preoperative diagnosis of the various subtypes
of thyroid cancer that are likely to be more aggressive. Also, the interpretation of
these biomarkers can be a useful tool for a more accurate preoperative diagnosis of
various intermediate types. In this way, we will be able to avoid surgery in cases
where the molecular test will ensure the existence of benignity, while cases where
the molecular test will raise the suspicion of the presence of malignancy will be
taken to the operating room. The application of molecular biology methods can
contribute to the detection of specific biomarkers that will lead to the development



of targeted individual therapy, improving their prognosis and ensuring the best
postoperative follow-up.

Toll-like receptors (TLRs) are transmembrane receptors that contribute to the
activation of natural and specific immunity. They are expressed in macrophages,
dendritic cells, neutrophils, T-lymphocytes, endothelium and epithelium, as well as in
solid organs such as brain, heart, liver, lung and kidney. They are involved in the
maturation of dendritic cells and the stimulation of macrophages, contributing to
local inflammation and leukocyte accumulation, forming bridges between natural
and specific immunity. They keep the immune system on alert against infections, and
their activation causes increased expression of multiple inflammatory genes, which
in turn protect against inflammation.

The deregulation of TLR pathways has been described in various cancers such as

prostate, colon, lung, etc. and is associated with hypersecretion of pro-inflammatory
cytokines that mediate the progression of a tumor. They recognize exogenous
ligands (especially molecular patterns of pathogens, PAMPs (pathogen-associated
molecular pattern's- such as LPs, lipoproteins, etc.), but also endogenous ligands
(DAMPs-Damage Associated Molecular Patterns), produced by the organism itself,
leading to production of cytokines through a type of "auto-immunity".

TLR-3, -7,-8,-9, are expressed in the endosomes of cells while the remaining
receptors are expressed on the cell surface. In total, there are 10 TLR's in the human
body. There are 2 ways of transmitting the message. The first depends on the
primary response protein of myeloid differentiation (MyD88) and induces the early
phase of NF-kB activation, through JNK's (Jun N-terminal kinases), p38 and ERK's as
well as IRF's (interferon regulatory factor) signaling pathways, resulting in the
production of cytokines, chemokines and interferons, which suppress apoptosis and
induce cell proliferation in cancer cells.

The second pathway is TRIF-mediated (or MyD88-independent) which is activated
only by TLR-3, induces the slow-phase activation of NF-kB and leads to the
production of INF1. There are two other intermediate molecules, TICAM2 and TIRAP,
which activate the MyD88 and TRIF pathways Also, TLRs, through the induction of
the transcription of various genes, increase the expression of VEGF, and therefore
neo-angiogenesis in cancer. The activation of TLRs on APCs (antigen-presenting cells)
stimulates non-specific immunity and the production of pro-inflammatory cytokines,
chemokines, as well as adhesion molecules and finally specific immunity is activated.
In addition, TLRs regulate cell death and increase the expression of anti-apoptotic
proteins BCL-2 associated protein Al (BCL2A1), inhibitor of apoptosis 1 (clAP1),
clAP2, XIAP and BCL2 family proteins.

MicroRNAs are small non-coding RNAs with regulatory gene functions, which are
released by cancer cells and are potential ligands of TLRs that are expressed on
surrounding immune cells and activate them through paracrine action. Ultimately,



these cells express cancer cytokines (IL-6, TNFa, IFNa) inducing proliferation and
metastatic potential. Cancer is a sterile inflammation. TLRs (especially 2,4,7,9)
mediate epithelial regeneration and fibromyoblast activation. If the signaling
pathways are abnormally activated, carcinogenesis begins. TAMs (tumor associated
macrophages) play a central role in cancer development by activating neo-
angiogenesis and tumor spread and determine the turnover of endothelial cells and
their proliferation. In addition, TAMs produce oxygen free radicals and nitrogen
molecules that are instrumental in establishing a continuous inflammatory process
that induces oncogenetic changes.

Already, some of the TLRs have been used as therapeutic targets in some forms of
cancer such as melanoma, prostate cancer, etc., through the administration of their
agonists, e.g. imiquimod, by activating specific immunity against cancer cells or by
inducing cell apoptosis as well as by other mechanisms.

EXPERIMENTAL DESIGN

The expression and function of TLRs and their inhibitors are altered in cancer. This
fact leads to the enhancement or inhibition of the proliferation of cancer cells. It is
expected that the study of the action and regulated function of TLRs and their
binding molecules will probably lead to the development of targeted therapeutic
protocols. The present research study will apply biochemical, histological and
molecular methods of analysis to provide a multifaceted approach to the role of the
TLRs system in the progression of papillary thyroid cancer.

In the research process, immunohistochemical analysis of tissues of patients with
thyroid cancer and patients with other benign thyroid diseases will be applied, e.g.
multinodular goiter. For this purpose, specific antibodies will be used to identify TLR-
4, TLR-7, MyD88 and Nk-FB proteins.

A quantitative method of reverse transcription-polymerase chain reaction in real
time (real time RT-PCR) will also be applied to determine the relative expression of
TLR-4, TLR-7, MyD88 and Nk-FB genes using specific primers. Specifically, total RNA
will be isolated from peripheral blood mononuclear cells (PBMSc) and subjected to
real time RT-PCR. Afterwards, a comparison of the expression of the molecules
between the two groups will be made, as well as their correlation with various
factors, e.g. demographic (gender, age of patients) and with possible simultaneous
extrathyroidal localizations. Also, the enzyme method (ELISA) will be applied to
determine TLR4 and TLR9 as well as the binding molecules MyD88, NFkB and IL-1
and IL-6 in serum or plasma.



