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ITEPIAHWH AIAAKTOPIKHY ATATPIBHX

H @uowr) avooia amoteAel TNV MEWTN YOAUUN AULVAG £VAVTL DUVITIKA
naboyovwv  poolwv. TTvgodotel  @ayokvLTTAQKOUS — PNXAVIOUOUG,
eveQyomoLel To CLUUTIATIPWHA, O€TEL TO VTTOOTOWHA YIX TNV EMAYWYT] TS
eOKNG avoolag KAl €VOQXNOTOWVEL TNV PAEYHOVWON ATAVTNOT  TIQOS
dtatripnon g opodotaonc.!

IIANOwoa  PAeyHOVWIWDV  KATAOTACEWY, TOL ATMOTEAOVV  OT|HEQA
avtikeipevo égevvag, oxetiCovtat pe ) @uown avoota. Ta atltix g
PAeypovic evdéxetal va etvatl Aouwdn (maboyovol pikQoogyaviouol),
AAAQ KaL g1, 0TS AVTOAVOOQ, AVTOPAEYHOVWON 1) veotAaopatikd. Etvat
ONHAVTIKY 1 OLAKQLOT] TWV ALTIWV TNG PAEYHOVOIOUS ATIOKQLONG YLt TV
epagpoyn eEatopkevpévne Begameiagh 2. Lanv kabnueowv) kAwvikr moaén
N OleEevVNOTN TOL TVEETOV 1] TG PAEYHOVNG AdLEVKQEIVIOTNG atTloAoylag
elvar dvokoAn. H odvoxéoeia o1 da@ogkn) dxyvwon umogel va
Heta@odletal oe aAdylotn xoNon aviPloTtikwy, 1] avoooTQOTIOUTIKWOV
Oeoamewwv, pe amotéAeoua, TNV avamTull] avOEKTIKWV OTEAEXWV
HkEoBlwv, TV duxtapaxn g mowdtnTag Cwng Tov acBevouvg, v avénon
G voonedtTag Kat g Bvnrotntac °.

H gpuvown avooia, cuppdAAet kaboplotikd otnv Apvva Kat T dutrjonon
MG opooTAClAg, aAAAX 1) VTIEQUETON €VEQYOTIONOT] TNG NG, MTOQEEL va
amoteAéoEL AlTIO  QAEYHOVWOWY VOONUATWY, OTIWG 1 QEVHATOELONG
aQ0olTda, 0 cLOTNUATIKOG EQLONUATWING AVKOG KAl T @EAEYHOVWON
VOO AT TOU evTéQovt. LUHUETEXEL OTNV EMAYWYT KAl TNV £KQEaaon
dLapOwWV PAeyHOVWOWV @atvotumtwv. Katd t «yéveon» g avtoavooiag,

HECW TWV AVTLYOVOTIXQOVOLACTIKWV KUTTAQWY TIQOXYEL TNV EWOLKT] avooia



KL ONYVVeL TV avoooavoxn. Amd v 4&AAn, péow TG €KKQOLONG
TIOOPAEYHOVWOWV KUTTAQOKLVWYV KAL dLXPOQWV EKTEAETTIKWV UNXAVIOUWV
OTwg elvat to 0&edwTIKO stress, 1) avto@ayia kaL N aneAevOépwon Twv
eEWKLTTAQLWV dIKTVWV XowHativng (Neutrophil Extracellular Traps: NETs)
OnuovEYel PAeyHovwdeg TeQBAAAOV TTOL AVAAGYWS TOL OQYAVOL OTOXOV
B 0dNYNoeL 08 CUYKEKQLUEVO KALVIKO atvOTUTIOHD.

Ta teAevtata xeovia, onuelo WOLAITEQOL EQELVNTIKOV EVOLXPEQOVTOS 0T
HEAETN TNG  QUOIKIG AvoOoiag amoTeAOVV Ta  OULOETEQOPIAX. Ta
OLOETEQOPIA  TAQAYOVTAL Kol WEIHALOUV OTOV HUEAO TWV OO0TWV.
AmoteAoVv VvV TAELOVOTNTA TWV AEVKOKUTTAQWV Kol T TQOWTK TOU
ovvaOpotlovtal xnuewtaktika otig 0éoeic g @PAgypoviic. Méxot
TEOOPATA  TUOTELOTAV OTL TEOKELTAL Yix Peaxvpla KOTTaQo  XwOlg
WLALTEQES KAVOTNTES dLAPOOTIONONG KAl 0 QOAOG TOLG TeQLoRileTatl oTNV
AVTIHETOTILON TV  TaBoyovwy  pukgoogyaviopwves, Tnv  teAevtaia
dexaetia onpavTiky) wdnon d60nke otmv épevva ¢ PloAoyiag Tov
0LOETEQOPIAOL KL avadeixOnKay UNXavIoHOL e TOLG OTIOLOVE T KUTTAQN
AUTA JLADQAUATICOVY KEVTOLKO QOAO 0TI PAEYUOVT), TNV EVEQYOTOLNOT) TOV
OVUTIANEWHATOS Kat T OOUPwan®%10. To ovdeTtepd@ilo dabétel motkiAovg
LTTODOXEIC aVaYVWELOTG TTEOTUTWYV (pattern recognition receptors-PRRs), ot
OTIOIOL TOU ETUTQEMOLV Va eEAOKEL TG KAAOOIKES AVTIUIKQOPLAKES Kol
PAEYHOVWOELS DOATELS HETW TNG PAYOKVTTAQWOTG, KAL TNG ATIOKOKKIWOTG
AVTLKQOBLAKWOV TEMTDIWY, KLUTTAQOKIVOV Kat xnpetokvawv’. Evag tottog
HNXAVIOHOG dOAONG TwV 0LOETEQOPIAWY TIOL TIEWTOTEQLYQAPTKE TO 2004,
elvalL 1 Katd tov Kuttapko Oavato toug, aneAevBépwon twv NETs!O.

Ta NETs amoteAovv eEwkvttagua dikTua XOwHATIVIG, TTOL eKKQlvovTat
Héow NG dwdwkaolag g avto@aylag  Twv  0LdETEQOPIAWV
(NETwon/NETosis). Katd tnv NETwon 1 xowpativ) atOCVUUTIUKVOVETAL, 1)
TIUENVIKY] Kol KUTTAQLKY] HeUPodvn dxomdtat kot anteAevOegwvovtal ta

NETs®!. Ta NETs @épovv mowiAia eEaQeTik dQaoTikeV Blopogiwy /



MOWTEIVWV, T oOmoix  dxPEéQovy  avaAdyws G  PAeYHOVWDIOUG
KATAOTAONG.

[MTapa o oNUAVTIKO QOAO TWV 0VLOETEQOPIAWVY 0T PAgyuovn, Atya elvatl
YVWOTA — OXETIKA  HME TNV VTaEln  EEXWOLOTWV  @ALVOTUTWV
o0LOeTEQOPNWV/NETSs mov avtamokQivovtal dlax@oQeTikd o€ PAEYHOVWOELS
kataotaoels. EmmAéov, 1) emidoaon tov pAeypovadoug megiBdAAovTtog oto
PaLVOTLTIO Kat T Agtrtovpyla twv ovdeTeQOPAwWV/NETs kat mwg avtr)
emnoealet TV naboyévela MokiAwv dixtapaywv dev éxovv dlevkovioOel
AN ows. Tlapadetypata dwxgpogomoinong g «mowotntas» twv NETSs
aAVaAOYwWS  TOL  PAgYHOVWOOLS  pikQOTEQIBAAAOVTOG, amoteAovv 1)
entayopevn péow NETs éxgoaon tov totikov mapayovia (tissue factor-TF)
oe OpopPwtcés kataotdoelg, g IL-17 otnv mvevpovikr] tvwon, g IL-13
OTO HECOYELAKO TUEETO KAl AAAX aLTOPAEYHOVWON CUVOQOUQA, OTWS 1)
eAkwONG KoAlTa, kat ¢ LL37 omv avtoavooia tov oLOTNUATIKOU
eouONUaTdovg AvkoL> . ErumAéov, amd mEoOoQATES TEQAUATUKES
mneAéteg oe movtikia tax NETs gaivetar va mallovv kaboplotikd goAo otnv
eveQyomoinom g ToLPivng, TN PAEYHOVN KL TNV LOTIKT] KATAOTQOQN OTNV
ofela maykoeattdA®, kaBWS KAl OTNV AVATTUEN NMATOKLTTAQUKOV
KAQKIWVWOHUATOS 0& €da@og U1 aAKOOAIKNG oteatonmatttitoact’. Xtig
naQamavew peAéteg dg, 1 avaotoAr] e NETwong, €deife va etvat
amoteAeopatikds Bepamevtikds 0toXocloV. Ta magadelypata avta
KATADEKVOOLV TN AVAYKI TIEQALTEQW KATAVONONG TWV UNXAVIOHWV TNG
NETwong kat NV eKAEKTIK] CULUHETOXN TG OTOVS @ALVOTUTIOUS TNG
pAeyHOVTC.

To ovpmAnowpa amoteAel éva diktvo 30 kat mMAéov MEWTEWVWV TOL
TTAROUATOG, OL OTIOlEG KATA TNV €VEQYOTOLNON TOUG TLEOdOTOVV €va
KATOQQAKTI AVTIOQATEWV TIOV TTAQEUPBALVOLY 0TI PAEYHUOVWOT XTIOKOLOT),
TNV KATAOTEOPN TatB0YOvVwV Héow TS 0Pwvomoinong aAAd kat T QOO

MG aVoolaKNG amdvinong. Ymagxovv el odol péow Twv omolwv



TIOAYUATOTIOLELTAL 1) €VEQYOTIOMOT TOV OLUUTATNOWUATOG. AVTEG elval 1) 1)
KAQOKT) 000G, 1] OOl EMAYETAL HECW AVTIOWUATWY TEOOKOAATUEVWY O€
avtryova ii) 1 evaAdakTtikr) 0d0¢ katd TNV omoilx 1) €VeQYOTONoT TOL
OULUTIATQWHATOG Yivetal amevOelag oTnV eMUPAVELX TOV AVTLYOVOU, KAl iii)
N 0d6¢ ¢ AegkTivng, Katd TNV omoix, 1 MEWTEIVN AgKTivn) TTOL CLVOEEL
Havvoln (Mannose binding lectin: MBL) ouvvdéetat pe to digo g pavvolng
mov Poloketat emi TOL avirydvov. AveEdotnta NG 0dov Tov Oa
evepyomonBel to anotéAeopa etvarn evegyomnoinon tov C3 kAdouatog o€
C3a xat TeAk& 0 OXNUATIOHOG VOGS OUUTAOKOL TIOU ATIOKAAELTaL TEAKO
ovumAeypa mEoofBoAng peppPodvng (C5b,C6,C7,C8,C9: Membrane attack
comblex-MAC) otdéxoc Ttov omoilov elvat 1 AUVTIKH] KATAOTQOPN TWV
naBoyovwv. AveEdotnta pe Tov TeAko oxnuatiopd tov MAC, oe mowun
PAaon T KAQOHATAX TOU CUUTATQWHATOG €MAYOLV TNV €KKQLOT)
KUTTAQOKIVWYV  KAL XNHUEOKIVWV HE QTOTéEAeoua TNV evioxvon g
pAeypovwdoug avtidoaonc. ITpog amopuyn tng vTéQueTENG PAeyHOVODdOUS
dQAOMC TOV, TO CUOTNUA TOV CUUTTANQWHATOS EAEYXETAL ATIO AVATTAATUCA
nooLa-10,

Ipdopata PpAloyoapucd dedopéva, delyvouv i appidgoun oxéon
neta&V NETwong, evepgyomoinong Tov CULUTANEWHATOS Kat TNENGS,
KATADEKVVOVTAG TA TOlA AUTA CLOTIHATA WG Hia eVl OVTOTNTA LLE TOELS
dtxopetikés OPecl?®8. MeAétn aoBevarv pe COVID-19 Aolpwén édelée
EVEQYOTOINON TOL CLUTANEWHATOS Kat avénuéva emimeda NETs mov
expodlovv TF o010 mMAAOpa mEOTElvOVTAG TNV AVAYKN €QOQOLOYTS
OTOXEVHEVWV BeQATIELDV EVAVTL TWV HNXAVIOUWV avooo0oopBwong!s.

EmimpooOeta, dAAax dedopeva vmootneilovv, mwg HETAlD «evialwv
OVTOTNTWV», OTWS T WM QALYHOVWON VOOTUATA TOUL EVTEQOV,
EVOEXETAL VA VTIAQXEL DIAPORETIKT) ATOKQLOT) 0T Oepameia, avaAdyws g
TOWTNTAC TWV  KUTTAQOKLVWYV TIOU  TQEOOEAKVOLV 1]  ek@odlovv T«

ovdetePOPAa péow Twv NETs oto pikpomeolBdAAov tneg evteQikiig



pAeypovnc. Me tov 10010 avtd katadeixOnke wg mbavae BepamevTicog
0TOX0G 1) avaotoAn) ¢ IL-1B oe acOeveic pe eAkwdn koAltda, oL omtolot dev
AVTATIOKQLVOVTAL OTI] X001 Y101 AAAWYV BLOAOYIKWV TIAQAYOVTWY, OTWS OL
avti-TNF.1>19

LUUTEQAOUATIKA, 1] PUOIKN avooia amoteAel Paoikd evooxNoTEWT TNG
PAeypovwdovg amdvinone. H katavonon twv unxaviopov HEow TwV
oTolwv TMEOKAAEL TNV EKEEAOT] dXPOQWV PAEYHOVWOWYV PALVOTUTIWY
amoteAel onuelo eviatikng £épevvac Ta TEAevTala XOOVIX OTNV EQPAQMOYT)
eEaTopKEVHEVNS TTIOOOEYYLOTG Kol DEQATIEVTIKTG TV aoOevwV.

Kvplog okomdg tng dwdaktookng avtr)c dxtoPr]s, etvatl va peAetnOovv
HOQLAKOL KAl KUTTAQUKOL UNXAVIOHOL TNG QUOIKTS avooiag mov QuOuilovv
TV EKQPOAOT] TG PAEYHOVIC 08 OLAPOA KAWVIKA HOVTEAa Aolpwéng,
QAVTOAVOOIAS, AVTOPAEYHOVTC Kat tvwong. Oa peAetnOovv:

a) To petayoapwua TV OLOETEQOPIAWV TOL TEQLPEQLKOV alHATOC HE
pootakr avaAvorn vynAng amodoong (RNA-seq) oe aoOevelc pe evepyod
VOOO/@AeYHOVT] Kol 08 VPEDT YLt TOV EVTOTUOHUO VEWV OTOXWV/HOVOTIATIOV
TLOL OLVOEOVTAL [LE TNV EVEQYOTIONOT) TWV OLOETEQOPAWY

b) H cavotnta twv ovdetepo@Awv va eveQyomolovy TNy avtopayia rj/kat
va oxnuatiCovv NETs oe dud@opeg kataotdoels @AeyHOVI)G, TO00 OTO
TLEQUPEQLKO alax 000 KAl 0 OQYava OTOXOUG, KAL 1] TEWTELVIKT] OLOTAOT)
TOUG.

c) H éxpoaomn onuavtkwv (pe Baon v RNA seq avaAvon) mowtelvwv ota
0VOETEQOPIAQL.

d) H aAAnAemidoaon twv ovdetepo@idwv/NETs e dAAovg kvttapukovg
TANOVOUOUS TTOL CLUETEXOVY OTN PAEYHUOVWOT) ATTOKQLOT) (TTY TTEQLPEQLKA
HOVOTIUEN VA, alpoTETAALR, £vOOONALaKd KUTTAQXK, VOBAAOTEC).

e) H ovoxétion pnxaviopwv Quotkng avootag, Omws 1 eVEQYOTIoinoT Tou
OUVUTIANQWHUATOS, 1) ameAev0€0waoT  KUTTAQOKIVWV/XNHEIOKIVWV Kol

TIOWTEACWYV TOL OCLOTIHATOG TG MHENG e Tov afova avtopayia/NETwor).



e) H avddelén mbavav pootakwv kot KUTTAQIKWY HNXAVIOUWY AVONG NG

@Aeypovig (resolution of inflammation).

[Tookertat v pn magepuPatikn) epevvnrikn pneAétn mov Oa exmovnOel oto
Eoyaotiowo Mogwaxrc  Awuatodoyiag, otmv A" Tlavemotnuuakn
ITaBoAoyur) KAwvikr) tov Anpokotteiov Iavemotnuiov ®@pdxng (AIIO), ota

nAaiolo ekOVNOoNG dAKTOQLKT|G dlaToPpnic.



PhD ABSTRACT

Innate immunity constitutes the first line of defense against potentially
pathogenic molecules. It stimulates phagocytic mechanisms, activates the
complement system, instructs the induction of adaptive immunity and

promote the inflammatory response to maintain homeostasis.!

Various inflammatory conditions are tightly related to innate immunity
constituting a field of intensive research today. The causes of inflammation
may be infectious (pathogens), as well as non-infectious: autoimmune,
autoinflammatory or neoplastic. In clinical practice, it is crucial to distinguish
the causes of the inflammatory response, in order to apply individualized
therapies.!? In this context, fever of unknown origin (FUO) is a challenging
clinical scenario. Difficulties in differential diagnosis may lead to delay
initiation of the appropriate treatment or/and unnecessary use of antibiotics, or
immunomodulatory therapies, resulting in resistant bacteria, impairing quality

of life, morbidity and mortality.?

Excessive activation of innate immunity may lead to inflammatory diseases,
such as rheumatoid arthritis, systemic lupus erythematosus and inflammatory
bowel disease.* Moreover, during the pathogenesis of autoimmunity, through
antigen-presenting cells, it promotes adaptive immunity and breaks down
immunotolerance. On the other hand, through the secretion of pro-
inflammatory cytokines and various effector mechanisms, such as oxidative
stress, autophagy and the release of neutrophil extracellular traps (NETs) will
lead to organ damage and various clinical phenotypes related to the

inflammatory enviroment.*?

In recent years, neutrophils have been a point of particular research interest
in the study of innate immunity. Neutrophils are produced and mature in the

bone marrow. They represent the most abundant innate immune cells and are



the first to migrate to sites of tissue inflammation. The traditional concept that
neutrophils comprise terminally differentiated cells with limited plasticity and
highly conserved function, which is due to their low transcriptional activity,
has been critically revised.®® The last decade a major boost in neutrophil
biology research and mechanism emerged, suggesting their implication in
orchestrate inflammation, complement activation and thrombosis.®%10
Neutrophils’ pattern recognition receptors (PRRs) allow them to exert their
antimicrobial and inflammatory activity through phagocytosis and
degranulation of antimicrobial peptides, cytokines and chemokines.” An
additional mechanism of neutrophil action, first described in 2004, is the

release of NETs during cell-death.!”

NETs form extra-cellular chromatin networks that are released through the
process that is closely associated with autophagy and called NETosis. During
NETosis, chromatin is deconcentrated, nuclear and cell membrane dissolve and
the NETs are released.®'! NETs “carry” a variety of highly active
biomolecules/proteins, which vary depending on the inflammatory disease
environment. Despite the well-described important role of neutrophils in
inflammation, little is known about the existence of distinct neutrophil/NETs
phenotypes in different inflammatory conditions and how the inflammatory
environment affects the pathogenesis of various disorders. Examples of
differentiation on the composition of NETs depending on the inflammatory
microenvironment are the NET-induced expression of tissue factor (TF) in
thrombotic conditions, IL-17 in pulmonary fibrosis, IL-13 in Mediterranean
tever and other autoinflammatory syndromes, such as ulcerative colitis and the
expression of LL37 in systemic lupus erythematosus.!>!> In addition recent
experimental studies in mice have shown that NETs play a key role in trypsin
activation, inflammation and tissue destruction in acute pancreatitis!®, as well

as in the development of hepatocellular carcinoma in non-alcoholic



steatohepatitis.!” In these studies, the inhibition of NETosis, is suggested to be
an effective therapeutic target.!®!” Therefore further research in understanding
the mechanism of NETosis and its selective involvement in inflammatory

phenotypes is needed.

Complement is a network of more than 30 plasma proteins which activate
and trigger a cascade of reactions that interfere with the inflammatory
response, destroy pathogens through opsonization and regulate the immune
response. There are three pathways of complement activation: i) The classical
pathway, which is triggered by antibodies binding to antigen surface ii) The
alternative pathway in which complement is triggered directly by the antigen
surface and iii) The lectin pathway wherein, the mannose binding lectin (MBL)
protein binds to the mannose ligand over the antigen. Regardless the pathway
activated, it results to the activation of the C3 fraction (C3a) and ultimately the
formation of a complex called the membrane attack complex (MAC) which
constitutes of C5b,C6,C7,C8,C9 fractions. MAC is an activator of innate and
adaptive immunity and a cytolytic effector in the plasma membranes of
pathogens. To avoid its excessive inflammatory action, complement system is

controlled by inhibitory molecules.!

Recent experimental and clinical data, suggest a bidirectional role between
NETosis, complement activation and coagulation, demonstrating these
systems as a unique entity with three different aspects.!%!8 A recent COVID-19
study demonstrated simultaneous complement activation, as well as TF-
enriched NETs in plasma of patients suggesting targeted therapies against

immunothrombosis.18

Additionally, other data suggest that distinct disease clinical phenotypes,
such as ulcerative colitis and Crohn’s disease of inflammatory bowel disease
(IBD), may be characterized by a different response to treatment, depending on

the proteins that neutrophils express through NETs in the microenvironment



of intestinal inflammation. In this way, inhibition of IL-1f3 is suggested as a
candidate therapeutic target in ulcerative colitis patients refractory to other

biological agents, such as anti-TNF.1>1

In conclusion innate immunity, is a key orchestrator of the inflammatory
response. Understanding the mechanisms inducing the expression of various
inflammatory phenotypes is an attractive research field today, in order to apply

a personalized approach to treat patients.

The main objective of this PhD thesis is to study the molecular and cellular
mechanisms of innate immunity that regulate the expression of inflammation
in various clinical models of infection, autoimmunity, autoinflammation and

tibrosis. The following will be studied:

a) Peripheral blood neutrophil transcriptome with RNA-seq in patients
with active disease and in remission to identify new targets/pathways
associated with neutrophil activation

b) The ability of neutrophils to activate autophagy and/or to form NETs in
various inflammatory settings, both in peripheral blood as well as in
target tissue, and their proteomic

c) The expression of most significant (based on RNA-seq analysis) proteins
in neutrophils

d) The interaction of neutrophils/NETs with other cell populations
involved in the inflammatory response (e.g. peripheral monocytes,
platelets, endothelial cells, fibroblasts)

e) Possible molecular and cellular mechanisms associated with the

resolution of inflammation.

This is a non-interventional, observational study which will be conducted at
the Laboratory of Molecular Hematology and the First Department of Internal

Medicine of the Democritus University of Thrace.






References

10.

Abbas AK, Lichtman AH, Pillai S. Cellular and Molecular Inmunology. 6th
Ed, Updated Ed. Saunders-Elsevier, Philadelphia 2010.

John P. Ioannidis, Fotini B. Karassa et al. Biologic agents in rheumatology:
unmet issues after 200 trials and $200 billion sales. Nat Rev Rheumatol. 2013
Nov;9(11):665-673

William F. Wright, Paul G. Auwaerter. Open Forum Inf. Diseases, 2020 May;
7(5): ofaal32

Victoria Saferding, Stephan Bluml. Innate Immunity as the trigger of
systematic autoimmune diseases. Journal of Autoimmunity, Vol 110, June
2020, 102382

Moncef Zouali and Antonio La Cava. Innate Immunity Pathways in
Autoimmune Diseases. Frontiers Immunology, 04 June 2019.

Chatfield S.M, et al (2018). Expanding Neutrophil Horizons: New Concepts
in Inflammation. ] Innate Immunology 10(5-6): 422-431

Alberto Mantovani, Marco A Cassatella et al. Neutrophils in the activation
and regulation of innate and adaptive immunity. Nature Reviews
Immunology 11, 519-531 (2011)

Skendros P., Mitroulis I, Ritis K. Autophagy in Neutrophils: From
Granulopoiesis to Neutrophil Extracellular Traps. Frontiers in Cell &
Developmental Biology; 2018 Sep 4; 6:109

Soehlein O., Steffens S. et al. Neutrophils as protagonists and targets in
chronic inflammation. Nat Rev Immunology 201 Apr;17(4),248-261
Cynthia M. De Bont, Wilbert C Boelens & Ger ]. Prujin. NETosis,
complement and coagulation: A triangular relationship. Nature, Cellular &

Molecular Immunology 16, 19-27 (2019)



11.

12.

13.

14.

15.

16.

17.

18.

Boeltz S, Amini P et al. To NET or not to NET: Current opinions and state
of the science regarding the the formation of neutrophil extracellular traps.
Cell Death Differ; 2019;26: 395-408

Kambas K, Chrysanthopoulou A, Vassilopoulos D, et al. Tissue factor
expression in neutrophil extracellular traps and neutrophil derived
microparticles in antineutrophil cytoplasmic antibody associated vasculitis
may promote thromboinflammation and the thrombophilic state associated
with the disease. Ann Rheum Dis. 2014 Oct;73(10):1854-63.

Apostolidou E, Skendros P, Kambas K, et al. Neutrophil extracellular traps
regulate IL-13-mediated inflammation in familial Mediterranean fever. Ann
Rheum Dis. 2016 Jan;75(1):269-77.

Skendros P, Chrysanthopoulou A, Rousset F, et al. Regulated in
development and DNA damage responses 1 (REDD1) links stress with IL-
1B-mediated familial Mediterranean fever attack through autophagy-
driven neutrophil extracellular traps. ] Allergy Clin Immunol. 2017
Nov;140(5):1378-1387.e13.

Angelidou I, Chrysanthopoulou A, Mitsios A, et al. REDD1/Autophagy
Pathway Is Associated with Neutrophil-Driven IL-18 Inflammatory
Response in Active Ulcerative Colitis. ] Immunol. 2018 Jun 15;200(12):3950-
3961.

M. Merza, H. Hartman et al. Neutrophil Extracellular Traps Induce Trypsin
Activation, Inflammation, and Tissue Damage in Mice with severe Acute
Pancreatitis. Gastroenterology 2015; 149:1920-1931.

D. van der Windt, V. Sud et al. Neutrophil Extracellular Traps promote
Inflammation and development of hepatocellular carcinoma in non
alcoholic steatohepatitis. Hepatology 2018 Oct;68(4): 1347-1360.

Skendros P., Mitsios A. et al. Complement and tissue factor-enriched

neutrophil extracellular traps are key drivers in COVID-19



19.

Immunothrombosis. Journal of Clinical Investigation, 2020;130(11):6151-
6157

Friedrich, M., Pohin, M., Jackson, M. A., Korsunsky, L., Bullers, S. J., Rue-
Albrecht, K., Christoforidou, Z., Sathananthan, D., Thomas, T., Ravindran,
R., Tandon, R., Peres, R. S., Sharpe, H., Wei, K., Watts, G. F. M., Mann, E. H,,
Geremia, A., Attar, M., Oxford IBD Cohort Investigators, ... Powrie, F. M.
(2021). IL-1-driven stromal-neutrophil interactions define a subset of
patients with inflammatory bowel disease that does not respond to

therapies. Nature Medicine, 27(11), 1970-1981.



	ADA: 
	ADA: 
	ADA: 
	ADA: 
	ADA: 
	ADA: 
	ADA: 
	ADA: 
	ADA: 
	ADA: 
	ADA: 
	ADA: 
	ADA: 
	ADA: 
	ADA: 
	ADAM: 
	ADAM: 
	ADAM: 
	ADAM: 
	ADAM: 
	ADAM: 
	ADAM: 
	ADAM: 
	ADAM: 
	ADAM: 
	ADAM: 
	ADAM: 
	ADAM: 
	ADAM: 
	ADAM: 
	ProtocolIncoming: Α. Π.: Εισερχ. ΔΠΘ/ΤΙΑΤΡ/38791/3461

Ημ/νία: Εισερχ. 10/03/2022

Ημ/νία Αποστολής: 07/03/2022
	AkrivesAntigrafo: ΑΚΡΙΒΕΣ ΑΝΤΙΓΡΑΦΟ


