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I[TIEPIAHYH

Ta @utd amotelobv po TAovGIo YN OELTEPOYEVDV UETAROMTOV, KATOOL OO TOLG OMOi0Vg
enpaviouv 1dtaitepa evOLOQEPOVTES PLOAOYIKES dPAGELS KOt aElOTOI0VVTOL GTY Goppakoftopnyovio
YO TNV OVTILETOTION aoBevel®v Tov pootilovv toug avBpomivovg tAnbvopovs. H cvpupioon tov
PLTAOV UE OPEAIOVG UIKPOOPYOVIGLOVS TOV EGAPOVE, OTMG TOVE OEVOPOLOPPOVS EVOOUVKOPPILIKOVG
HUOKNTEG, EMAYEL TOLOTIKEG KOl TOCOTIKEC TPOTMOTMOUCEL; OTO QUTIKO OELTEPOYEVEG UETOUPOAMLLOL.
SUVETMG, M HEAETN GUUPIOTIKOV GUOTNUATOV Yo TNV BEATIOUEVT] TapOy®YT PLOEVEPYDV EVOGE®V
amotedel €va avTIKEIHEVO LYMAOL &VOl0QEPOVTOG. XKOTOG TNG MapoLCOS €PYAciag MNTav M
JlEPELYNON NG OVIWVKNTIOKNG, OVTI-TOAAUTANGIOGTIKNG, OVTIQAEYHOVMOOOVG KOl OTOTTMOTIKNG
dphdong evOg EKYLAIGLOTOS QUTMOV OTOIKIGUEVOV UE TOV OEVOPOLOPPO EVOOUVLKOPPILIKO pdKNTOL
Rhizophagus irregularis. Ta omoteléopata £de1€av €101KN AVTILVKNTIOKY Opdor evavtia o€ éva
OTEAEYOG GUVTOTOOOYOVOL HOKNTA, EVIGYVUEVT] OVILPAEYLLOVMOT KO ATOTTOTIKY OpAoT| Kol LELOpPEVN
aVTi-TOAAATAQGLOGTIKT OPAON GE GUYKPIOT LE EKYVAIGLO U] OTOIKIGUEV®Y QUTMV.

ABSTRACT

Plants are a valuable source of secondary metabolites, many of which present particularly interesting
biological activities and are being used in the pharmaceutical industry to combat human diseases.
Plant engagement into symbiotic relationships with microorganisms, like arbuscular mycorrhizal
fungi, may cause qualitive and quantitative modification in plant secondary metabolome. Therefore,
the study of symbiotic systems as means for an improved production of biopharmaceuticals is of
high interest. The aim of this study was to explore the potential antifungal, antiproliferative, anti-
inflammatory and apoptotic activity of an extract of plants that have been colonized with the
arbuscular mycorrhizal fungus Rhizophagus irregularis. The results indicated specific antifungal
activity against one plant pathogenic fungus, increased anti-inflammatory and apoptotic activity and
decreased antiproliferative activity in comparison to an extract of non-symbiotic plants.
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1. EIZATQI'H

1.1YYXANOH ®YTA: LOTUS JAPONICUS

H owoyéveln tov yoyovldv omotedel v tpitn HeYOAVTEPT OIKOYEVELD OYYELOCTEPUMOV KO
neptlapPaver ueydn mowkikio gutdv (dévipa, Odauvovg, moec) (Mathesius, 2022). Ta yoyavon
UTOPOVV VO YOPOKTNPIOTOOV OC QULTO «TPMTOTOPOL» HIOG KOL €Ival 1KOVA VA 0VOTTOGGOVTIOL GE
SLPOPETIKA TEPIPAALOVTA, aALE Kol 6€ £6AQN LE YOUNAG enineda OpenTik®V oTOLEI®V, YOPT OTNV
KAVOTNTAE TOLG VO OVATTUGCOVV GUUPIOTIKES OYEGELS LUE LKPOOPYAVIGHOVS TOV £04poVG (LOKNTEG
Kot pioPra Paxthpiar).

Ta yoyavOn| anotedovvror amd mepimov 18.000 drapopeticd €idn. Ilpokeyévon va peretnBoiv,
KobepdOnkav gutd povtéha, émmg givor to Lotus japonicus, to omoio avayvopiotnke yio TpdT™
Qopd mpv amd moALoVG awdves oty lamwvia ko onpepa woArol owkdtvmol Tov evtomilovtal o€
nowkilo wepiPdirovra (Marquez et al., 2006). To L.japonicus epgaviler moAég 1810TNTEG TOL TO
KaO16TOOV 10aVIKO Yo GUTO HOVTELD, OTTMC eivarl TO pKpoy peyEBovg dumhoeldég yovidiopa (rtepimov
450 Mb), n yovidlokr] cvyypoppukdtta pe GAAa €idn yoyavldv, o pkpog ypdvog petacd Vo
YEVEDV, N wovOTNTO avATTLENG SLUPLOTIKOV oxécemv pe piofia Paktipla kot pokoppiltkong
HOKNTES Kat, TEAOG, TO TAOVGL0 HETOBOLmud Tov (Stougaard, 2017).

1.2 dYTIKOX METABOAIXMOX

1.2.1 Hportoyev|g petafoiopnog

Ot mpwtoyeving HeETOPOAICHOG avapépeTal o avoPoAKES Kot KOTaBOAKES dadtkacieg mov glvan
OTOPOATNTEG GTNV AVATVOT), TNV APOLOI®MOT BpenTiK®VY, TV adénon Kot v avamntvén, dadkacieg
nov cvpPaivouv ce kiBe PLTIKG KOTTAPO Kot ivor (OTIKNG onuaciog Yo Tov TOAAATANGIOCHO Kot
mv evlwio Tov @utov. [lpwtoyevelg petaforiteg oe mepicoeln (povooaxyopiteg, Amapd Kot
opyovikd 0&€a) YPNOLOTOIOVVTOL MG VTOGTPMOUATO TOL OELTEPOYEVOVS UETAPOAICHOD, Kol UEC®
evlbpomv petaforifovrar o devtepoyeveig petofolritec (Kliebenstein, 2004).

1.2.2 Agvtepoyeviig petaforopdg

Ot devtepoyeveig petaPoriteg (AM) eivan evooelg, ot omoieg evromilovtar oe e&eldikevpéval
KOTTOpO Kot dev etvar amapaitntes yio v emPieon HELOVOUEVOV KUTTAP®V, 0AAL Yo TNV emPiwon
00 Qutov oto mepPdAirov (Kliebenstein, 2004). Ou AM dev GUUUETEYOVY GTOV EVEPYELOKD
uetafolopd kor otig ovaporikég/katafoiés depyacieg (Wink, 2003), aird mailovv moOAD
ONUOVTIKO pOLO OTIC AAANAETIOpAcELS pUTOV- TtepPdArovtog (Erb et al., 2020), kabmg cuppetéyovv
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otV dpouva Tov PLTOL evavtio 6€ PBloTikovg Kol afloTIKOVE TOPAYOVTES KATOTOVNONG Kol GTNV
AVOTOPOYMYT), TPOGEAKVOVTAG EMKOVIAGTEG Kot dtopotpaotés ondpwv (Marquez et al., 2006).

[Mapdyovtor e €£101KELUEVOVE KVTTAPIKOVS TOTTOVS, evd OGa Opyava givor vrevbova yoo v
BloooTe. Kot TNV OVOTOpOy®mYr] Topdyovy peyoAvtepes moocdtnteg AM, KaBdg ocvvnbmg
evtomifovtal oe younAég ovykevipmoelg oto eutd (Twaij et al., 2022). Ot 6VYKEVIPMOOEIS TOVG
empedloviot amd mepifariovtikovg aftotikovg mapdyovteg (Bepuokpacia, Enpacia, aktivofolio
UV) kot Brotikodg mapdyovieg (embioeig eviopmv/eutoedymv) (Yeshi et al., 2022).

[Ipoketton yro. ovsieg younAov poplakov Papove (ukpodtepo tmv 3000da) (Twaij et al., 2022), ot
omoieg epaviCouv HeyAAn dOLKT TOALTAOKOTNTO KOl TOKIALL LE 1GTOELOIKO 1] OPYOVOELOIKO TPOTO
(Rispail et al., 2005). Méypt onuepa €xovv avayvopiotel nepiocdtepot and 200.000 AM (Yeshi et
al., 2022). Avaroyo pe to PocuvOetikd Tovg LOVOTATL dlakpivovToLl 6€ 3 Katnyopiec:

1. ®avoliKég EVOGELS: TOPEYOVTaL At TO LOVOTATL TOV GIKIUIKOU 0&E0C
2. Tepmevoedn: mapdyovtat omd T0 LOVOTATL TOL UEROAOVIKOD 0EEOC
3. Alwtodyes evooeig: mapdyovtat amd tov TCA kdkAo (kdkAog tov Krebs) (Jan et al., 2021)

1.2.2.1. ®orvoMkéG EVOGELG

Bpiokovtiar oe peydin agbovio oto @utd kot cvpmeptrappdvovv mepiocdtepeg amd 8.000
evooels. H Paocukn dopnr| tov @ovoAk®v evocemv meplhapfdvel Evav apopatikd daKTOA0, TOV
mePLEYEL Evav 1 TEPLEGOTEPOLE vITokataotdteg vopoEviiov (Vuolo et al., 2019). O katnyopiec TV
POVOMK®OV evcewVv cuvoyilovtal otov [ivaka 1.

Class Structure
Simple phenelics, benzoquinones Ch

Hydroxybenzoic acids C6-C1
Hydroxycinnamic acids, phenylpropanoids C6-C3
Acetophenones, phenylacetic acids Ce-C2

Xanthones C6-C1-C6

Stilbenes, anthraquinones C6-C2-C6

Flavonoids, isoflavonoids C6-C3-C6

Lignans, neolignans (C6-C3),

Lignins (C6-C3)n

Condensed tannins {proanthocyanidins or flavolans) {C6-C3-Ca)n

IMivaxog 1: Katmyopieg parvolikdv evooewv (Vuolo et al., 2019)

Toa o@Aapovoedn] (Ewkdéva 1) amoteAodv 1 pEYOADTEPT KOTNYOPIO QOIVOMK®V EVOGEMV.
Yvvnbéotepa oto TpAcva GUTA, evtomilovtal oe QUAAN, AvOn, PAactovg kor pilec. ‘Exovv évav
okehetd 15 atépmv avOpaka (C6—-C3-C6), kot avdioyo HE TOVG VLROKATOGTATEC, TOV Poabud
KOPEGLOL Kot TN 01dtaln tov Bacikov okeAeTod dakpivovtal o 7 vrrokaTnyopies:
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(@) ProPoveg

(b) Prafovoreg

(c) ProPovoveg

(d) IcoPAapovoeidn

(e) Kateyiveg

(F) AvBoxvaviveg (Vuolo et al., 2019, Yeshi et al., 2022)

PO
(1
Ewoéva 1: Bacwn doun eAapovoeidong popiov (Vuolo et al., 2019)

Ta plafovoedn| £xovv moikideg OpAGELS:

1. Zvppetoyn otov ypopaticud dvbswv kot ordpov (avbokvaviveg) (Marquez et al., 2006)

2. ZvppeToyn otV ovamTuén Tov ELTOL PECH PLOGNG TG TOMKNG HETaPopds avéivng (paivetol
VO OpOLV G OVOGTOAEIC TNG TOMKNG HETOQOPES oav&ivng, evioyboviog £Tol TNV TOTIKY
ocvocmpevon tng in planta) (Peer et al., 2007)

3. AvBektwcOTTo evavTid o€ 0afloTiKovg Tapdyovieg Katamovnonsg, Omwg axtivoPforiia UV
(umopobv va cuvdovv erebBepeg pileg Kot va TV EIATpapoLV) Kot akpaieg Beppokpacieg

4. ApGon g MMKEG EVOGELS Kot 0EGUEVOT| LETAAA®V, OTWG 0 GIdNPOC, AMOTPETOVTOS OVTIOPUGELG
Fenton (Yeshi et al., 2022)

5. Avto&eldotikn dpdon-peiowon cvocopevong ROS (01 ROS cg younid enineda Asttovpyodv mg
ONUOTOOOTIKA HOPLaL Yo TNV avATTUEN Kot S1opopoToincn g yopns, aAAd oe LVYNAQ enimeda
elvar kvtrapotolikd. Ta o@rapovocdn), emedn £xovv MOAAEG VIPOLLAOUAOES, UTOPOLV Vi
d€YOVTOL NAEKTPAVIN KOl GUVETTADS VOL OPOLY MG OVTIOEEWMTIKA, GVUPBAAAOVTOC GTNV OLOIOGTOCT
tov ROS ka1 cvvenmg otnv avamapaywoyn) (Muhlemann et al., 2018)

6. Apvvo evavtio o€ PloTikos Tapdyovtes, Onmg emBEsels omd Onpevtés Kot Taboyova,

7. TIpocéAkvon eLTOPAY®V/QpPovToPay®mV (OmV, TPpodyovTag Ty dacmopd tov ornopov (Yeshi et
al., 2022)

8. "Exkpion 610 £500¢ Y10 EMKOWVOVIO, LE AAAD PUTE KOt XPNCIULOVE UIKPOOPYOVIGHOVS (Emay®yn
ékppaong nod yovidiov ota pilopia, diéyepon oynuatiopov pokoppileg) (Ranner et al., 2021)

1.2.2.2. Tepmévia

[MepropPavovy tovAdyiotov 35.000 evooelg (Twaij et al., 2022). O kOplog okeAeTdS TOVG
amoteAeitoan and povadeg toompeviov (CS5HB). Ta tepmévia £xovv ndvo povadeg oompeviov [eivort
amloi vopoyovavOpaxeg (Perveen, 2018)] (Ewodva 2), evd ta TEPTEVOEWN £XOLV Kol GAAES
AELTOVPYIKEG OUAOES, OGS KETOVES. AVALOYA TN OOUN TOLG UTOPOLV VO StaKplBohv oTa:

1. Alewpotikd TepIEVOEION
2. Kvkhka tepnevoeion (Yeshi et al., 2022)
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/Y C; Hemiterpene (1 isoprene unit)
)\/ - /L/ Cyp Monoterpene (2 isoprene unit)

)\/ /}v- /}v €5 Sesquiterpene (3 isoprene unit)

Cay, Diterpene (4 isoprene unit)

55 Sesterpene (5 isoprene unit)

Cp Triterpene (6 isoprene unit)

Cyy Tetraterpene (8 isoprene unit)

Ewova 2: Ta&wvounon teprevoeldmv Baoet Tov apdpov wonpeviov (Perveen, 2018)
Ot dpaoelg Tov Tepmeviny sivat:

1. TIpocéikvom eTKOVIOGT®OV

2. Apdon og eutoopuoves (my ot yipfepildiveg givar diTepmEVIA), CUUUETEYOVV GTNV QUTIKN
avamtuén Kot v andkplon og Kotomovioels (Ranner et al., 2023)

3. ®OTOcLVOETIKES YPOOTIKES (TTY, KAPOTEVOELDN)

4. Apeon mpootacic tov @LTOL (T omelevBépwon eurooke€ivodv petd amd embicelg
nafoyovav)

5. 'Eppeon mpootacio, UEC® TOPOy®YNS MHeElyHoTog mnTiKdV opyavikev ovowdv (Volatile
Organic Compounds, VOCSs) yia andOnon dnpegvtdv putoedaywv. Ta VOCS mepthappdavovv
TEPTEVOELON, OAKAVIO, aAkEVia, KapPovolia,, ec0Epec, abépeg ka o&ea.

6. Avtio&eldmTikég 1010TNTES

dortonpoctacio (edud To TETPATEPTEVIA)

8. Apdon og putoavticwtiveg (phytoanticipins), evavtio o embéoelg pikpoopyavicudv (Yeshi
etal., 2022)

~

1.2.2.3 A{oTov)Es EVOGELG

Yvvtifevrot amd kowd apvoléa Kot dtakpivovrot og 4 katnyopieg:

1. Akkodroedn): &ovv éva N mopamdve dtopa almtov. ‘Exouvv amopovmbel mive omnd 20.000
OAKOAOEWN Kot 0 KUPLog pOAOG TOVG €ivol GPLVTIKOG, EVAVTIOL GE EVTOWO Kol QLTOPAya (Mo
(Yeshi et al., 2022). ITepthappdavovv yvooTéC evDOEG OTMG gival 1 KOQEEIVN, N VIKOTIVN, M
Kokoivr Kot 1 popeivr, ot omoieg &ival YvOOTEG Yol TIC OYXOALTIKEG, OVOAYNTIKEG KOt
TapalcONcloyoveg dpAceELS TOVS Kot GUYVE ETOPOVY GTO KEVTIPIKO veupikd cuatnua. To 50% twv
QUPLOKEVTIKOV OVOLOV amtd QLT givar odkaroedn| (Twaij et al., 2022).
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2. Kvavoyovor yivkolitec: ITepiéyovv vitpiha kot katd v evEDUATIKY O146TO0T) TOVS TAPAYOoVV
kvévio (Singh, 2018). Yrdpyovv mepinov 100 yvwotéc evdoelg. O porog Tovg gival Kupiwg
OLLLVTIKOG EVAVTLOL GE £VTOUO KOl GAAOVS GUTOPAYOVS OPYOVIGHOVG Kot YU 0VTO € VEapd pUALN
KOl OVOTOPOY®YIKOOS 16TOVE eVTOMILOVTOL G VYNAEG GUYKEVIPADGELS, KATL TOL TOLG KOO1oTA
to&wcovg (Yeshi et al., 2022).

3. Thvkolvohwd: Tepiéyovv Belo kar alwto. 'Exyouv kupiwg apoviikd poho evivtia 6e eUTOQAYO
Coa kot waboyova (Singh, 2018). EmimAéov cupuetéyovv oty puduion 1@V 6ToOpdT®mY Kol 6TV
avoyn oty Enpacia (Salehin et al., 2019), kabmdg kot otn pHOUIoN ™ avarTvéng, HECH NG
poBuong g avéivne (Erb et al., 2020).

4., Mn mpoteivikd apvoééa: Elvar aptvo&éa ta omoia dev GUUUETEXOVY TN CUVOEST TPOTEIVOV.
AvTiBétwg vtapyovy o gAevBePN HLOPPN Kot AEITOVPYOVV MG apVVTIKG popto. EmimAéov, emeidn
TOAAG amd VTA EXOVV TAPOLLOLN dOUT| Kol WO1OTNTEG LE T KOWA aptvo&éa, Opovv mg petafoikol
avaoToleis 1 avtayoviotés. 'Exovv aropovmbei tepinov 900 evioelg (Singh, 2018).

1.2.2.4 BroovvOeon ocvtepoyevav petaffomtov

H Broctvleon tov gawvoikdv Aapfdaver ydpo oto thactidw (Mir et al., 2013) kot yiveton pécm
V0 LOVOTOTUDV, TOL GIKIUIKOL Kot Tov polovikov (Ewodva 3), av ko to televtaio dev ypnlet
aitepng onuaciog ota avatepa euTd, ommg ta. yoyavon (Saltveit, 2017). And to povomdtt Tov
CIKIUIKOV Ttopdyetor eovoAiaiovivi. Ot pavolkég evooelg cuvtifeviar omd v @atvoioiovivn, N
onoio. péow tov eviduov apudvio-Avdon g eoawvioroavivig (Phenylalanine Ammonia Lyase,
PAL) petatpéneton og kivvapkd o&0. H PAL amotelel éva mold kold peletnuévo éviopo, kabmg
GULVOEEL TOV TPMTOYEVI LE TOV OEVTEPOYEVT] UETAROMGUO, KATOADOVTOG £V CUAVTIKO pLOGTIKO
fipo  ywo TNV mOpOy®YN  TOV  QUIVOA®DV. XTI GUVEXEL okoAovBel TO pHOVOTATL TOV
(QOVUATPOTOVOEWDDV, TO OTOI0 KOTOANYEL OTr oOVOESN TOV QUIVOMK®OV &vOCE®V (O T
elafovoedn kat o @awvoiikd o&éa) (Rehan, 2021, Saltveit, 2017).

Pentose phosphate pathway Glycolysi
| |
Erythrose-4-phosphate Phosphoenol pyruvate
\ Shikimic acid pathway /
l Malonic acid pathway
Phenylalanine
* ” PAL
Phenolic compounds —

(phenolic acids, flavonoids)

Ewoéva 3.: Zynuatikn avanapdotacn froovuvietikng 060b eoawvulrnponavosidmv (Ghasemzadeh, 2011)
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H puwoovvBeon 1ov

TEPTMEVOEWD DV,

ouumEPIAOUPOVOUEVDV

Kol  TOV  KOPOTEVOEWD®OV

TPAYUOTOTOIEITOL HEG® dVO 0OMV. XTO KVTTAPOTAAGHA 1 flocvvleon yivetar HEG® TOV HOVOTATION
tov pefarovikov (Mevalonate Pathway, MVA) evd oto mhactidlo akolovbeiton to povordtt MEP
(2-C-methyl-D-erythritol 4-phosphate Pathway) (Ewoveg 4 kon 5). Méom kot tav 600 Procuvietikdv
00MV TopAyovTaL Ta 1010 popta, oL gival To Spwoopikod 1oonevtevoAilo (Isopentenyl Diphosphate,
IPP) ka1 to dpwopopikd duebarrdvio (Dimethylallyl Diphosphate, DMAPP), 1o omoio eivon
oouepN 1oompeviov, €xovv 5 dtopa AvOpako Kot OmOTEAODV TIC TPOOPOUES EVAGEIS OAMV TMV

tepmevoeldmv (Baranski et al.

, 2016).

MVA pathway

a
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IPP

!

Dimethylallyl diphosphate

/ MEP pathway x

Pyruvate GAP
N/

DXP

7N\

DMAPP <— IPP

DMAPP
\ PLASTID /
CYTOSOL
éJ\/‘oPP T ———
e Plastidial
)\/\ M/\ fu-onnnn
. ! ne 1 a-thujen
DPMPFOF GPP S o i Lﬁoc?wes:u
/\/\)%/\QLQ )\n()%a - {cm;\
OPP Oherpenoids (C20) 1 casbers
GPe 3 sclareol
GGPP
)Q,gxg?wgh,
GGPP —
[ 8 -as phytofiuens —
Teambar pancass(C40) ¢ lycopens
{Carctenaids) feoantena

PN

oFP )\/\
e |
\
/k/\m*’
DAAPP

e

0, -
’f)\/\]é‘\/\(‘- F—
'
(C30) {bewin

oPP
PP
)\/\)\/\ = = . ¢ J
PP g Stvsquierpecons (C15K
GPP l
/N
Lo |
orp |
="
>\| squalana

Cytosolic

a-zrgbecene
f-caryopmyilene
opp a-copaere

Fee

\J

squalene enoxdase

cucurbitacn C

2 J-avdosqualana

Institutional Repository - Library & Information Centre - University of Thessaly

31/07/2024 19:22:00 EEST - 3.135.183.171

Ewova 4.: Zynuotikr| oneikovion
MVA kot MEP povoratidv ota
euTika koutTapo (Baranski et al.,
2016)

Ewcova 5: Zynuotikn
AvamopaoTaoT flocLVOETIKGOY
000V kapotevoelddv (Beyraghdar
Kashkooli et al., 2018)
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O almtobvyot devtepoyeveig petafolritec ProovvtiBevion amd apuvoééa. Ta alkarogdn, avaroyo pe
TO LOPLOL GO TO, OTTOL0L TPOKVTTOVV, dlakpivovtal o€ 7 Katnyopieg:

YV VYV

>
>
>

AAxorogdn and v opviBivn (Tupoidives, Tpomdvia, TPoAMEIdives)

AAxorogdn and tn Avcivn (mmepdiveg, Kivolldives, tvdoMlidiveq)

AAKOAOEN amd TO VIKOTIVIKO 0ED (TLP1diveq)

AAKoAogWn omd TV TLPOGIVN (TETPUDOPOICOKIVOAIVEG, TPOTOTMOMNUEVES LGOKIVOAIVEG,
HOpQives, omogldn)

AAxorogdn and T tpurToPdv (vdoOAla, KapBoArivia, KIVOAIVEG)

AAxorogdn and to avOpaviAikd o&D (KivoAiveg, akpldiveg)

Alkarogdn and v otidivn (pdaloéma) (Dewick, 2001)

Ot ProcvvBetikoi 0801 OAMV TV SEVLTEPOYEVDV HETAROMTMOV GLVOWILOVTIOL GTNV TOPIKATE

swova:

C02 + H20
Photosynthesis

PRIMARY CARBON METABOLISM
i
Erythrose-4-

phosphate [ Phosphoenolpyruvate | [ Pyruvate | [3-Phospho-glycerate |
l / Tricarboxylic _
: Acetylo-CoA
Shikimic acid acid cycle l \
pathway l "
Aliphatic Malonic acid Mevalonic M:t:x:)esrztg;t;ﬂ
SECONDARY Aromatic amino acids pathway acid pathway pathway (MEP)
METABOLITES amino acids
PRODUCTION Nitrogen-containing
secondary products
Phenolic Terpenoids
compounds Carotenoids

Ewcova 6.: Zynuotikr] onetkovion frocuvOeTikdv 0dmv dguTEPOYEVOV LETAROAMTMOV
(Nawrot-Chorabik et al., 2022)

1.3XYMBIQTIKEYX XXEXEIX ®YTQN

Ot OAAMNAETIOPACELS TOV QLTOV [E PKPOOPYOVIGHOVS TOVL €£6APOVS cupPaivovy Non and to TpdTO
otada ong otnv I'm (Lyu et al., 2021). Mmopei va givar emlApues yio o guTo, OT®E Y10, TUPASELYLLOL
po poAvvon amd maboydvo, kATl Tov dpo avacTaATiKE oty emPimon. Opme petaéd eutdv Kot
LIKPOOPYOVICUMV  avorticcovtal Kot apolBoing snoeeiels oyxéoel, ov omoieg ovopdlovrtal
ovpprotikég (Moran, 2006). To @uTé avaTTOGGOVV TETOEG GYEGELG TOGO HE PakTiplo. OGO KOl LE
poKNTeG Kot HEGM auTAOV Qaivetor va amokopilovv avénuévn avtoyn o€ Plotikéc Kot ofloTikeés
KOTamovnoelg Kat ovénuévn tpdoinym Opentikdv otoryeiov (Tsiknia et al., 2020).

12

Institutional Repository - Library & Information Centre - University of Thessaly
31/07/2024 19:22:00 EEST - 3.135.183.171



1.3.1 Mvukoppilikoi poknteg

Ta meprocoTEPAL PUTA GTN EVON AVOTTOGGOVV CUUPLOTIKEG GYECEIS e LOKNTES TOL £0GPOVGS, Ol
omoiol amokaAovvtor pukoppilikol poknteg. Ov  pokoppilikol poKNnTeg mPEMEL TAVIOTE V.
«ovoyetilovion pe pileg avatepov @utav (mepiocdtepa and 10 90% TOV PLTIKOV E0OV,
CLUUTEPTAOUPAVOUEVOV JOCIKAOV OEVTIP®V, YPUCIOOV Kol KUAMEPYOLUEVOV VIOV GLUBLOVOVY UE
pvkoppikovg poknteg). Kot ta 600 pédn emweerovvior omd v cvpfioon: ot poxknteg fertidvovy
™V TOpoyn OPENTIKOV TV PUTAOV, EMNPEALOVTOG TNV ATOPPOENCT BPENTIKOV atd TO £00.(pOG, TNV
amoppOENoT VEPOD, TNV AENCT Kol TNV avtoyn o€ acbéveleg Kot 6€ aviGALaypo To QuTO givat
amapoitnto ywoo v avénon kot Ty ovamopoyoyn tov poknto (Bonfante et al., 2010). Ou
CVUPLOTIKES OYEGEIS PLTOV-HVKOPPILIKOV HUKNTOV eKTIHdTl Tog epeaviotkov 450 pe 530
exatoppvpla. ypovia mpv (Lyu et al., 2021) kot mopotnpovvtal e aAmkéC Kor Popeteg (dveg,
MBada, Tpomikd ddom Kot aypoTikég KaAMépyeles. Ot pokoppilec dakpivovial o€ EKTOUVKOPPILEG
Kol EVOOULKOPPILES, OVAAOYO LLE TO 0V O LOKNTOG ookilel eKTOg M €viog TV prlik®dv Kuttdpmv. Ot
evoopvkoppileg dtaxpivovtar e 3 vId-KaTNyoples: EPIKOEDEIG puKOPPILeS, opydoeldeis pokoppiled,
Kot devopopopeot evéopvkoppiiikoi poknreg (Bonfante, 2010).

1.3.1.1 Agvopopop@or evoopvkoppritkol POKNTES

O1 devdpdpopeot evdopvkoppilikot poknteg (AEM) gvtomiotnKoy Kot Teptypaenkay 101 amd Tov
19° awdva. Eivar ot o kool cupfuonteg Tov eutdv, KaOdS £X0VV CLGYETIOTEL LE TEPIOCOHTEPO. OO
10 80% TtV cVYYPOveV ELTOV ENpdc. Olot ot AEM avrikovv ato evro Glomeromycota. Ot Eeviotég
tov AEM umopodv va emPuocovv kot yopis avtodg, aArd 1 copPluotikny oyéon ¢aivetor vo
BeAtidverl TNV oAkn vyeia Tov eLTOV. AvtiBétmg, ot AEM, o¢ vroypemtikol copfudteg, 0ev pmopodv
vo KaAlepynBovv amovcio Eeviotn, AGY® NG adLVOLING TOVS VO ATOPPOPTIGOLY VIPOYOVAVOPIKES
¢€m amd ta prlkd KuTTOPO.

[Tpoxeyévou va Eexvnoet  cupuPimon, To ELTO ameAeVBEPDOVEL GTO £J0POC GTPLYYOAUKTOVEG, Ol
omoieg Ae1tovpyohv O ONUATOSOTIKE LOpLa, deyeipovTag Tov HETOPOAICUO Kot TNV SIOKAAOWGT TOV
AEM (Akiyama et al., 2005). Tovtoypovo o pokntag omelevbepdvetl o kG TOL GNUATOSOTIKA
nopia, toug mapdyovies Myc, ot onoiot givor oAtyosakyapiteg 1Tivng Kot MToyITOOAyoGaK apiTeES
(Lyu et al., 2021). Ot Myc aviyvedovtol amd T0 QLTIKO KOTTOPO KoL EXLAYOVV OTOTOUES TAOAOVIMGCELS
acPeotiov. To acPéotio Aettovpyel wg oNUATOd0TIKO HOPLo Kot PHECH TG AGRECTIO-KAALOSOVALVO-
eoptodpevne mpoteivikng Kwvaong (CCaMK) erdyelt v €k@poon Yovidiov e0IK®OV Yo, TV
ovupioon ue AEM (Parniske, 2008).

Otav o1 poxknMokéc vEEG cLVAVTACOVY TIC PILEC TOV PVTOV EMUNKVVOVTIOL GTNV ETIPAVELL TOV,
ONUIOVPYOLV  KPES SOKAAOMOELS, TO AEYOUEVO VLTOTOOIN, KOl TPOCKOAA®VTAL otnv pilikn
emdepuioa deyeipovtag v mopoy®yr Tov TPodielsduTikoy popiov (Prepenetration Apparatus,
PPA) (Bonfante et al., 2010). To PPA eivar o vrokvttapiky doun, n omoio mpokabopilel tnv
dradpoun} mov Ba akoAovONoEL 0 HOKNTAG GTO E0MOTEPIKO TV PLIK®OV KVTTAp®V. AToteAeitanl amod
KUTTOPOOKEAETIKOVG  [UKPOGOANVIOKOLG Kol UKpovnudtio kot mepidAAetor  amd  mukvo
EVOOTAACUOTIKO OikTLO. MOVO HOAIS oAokAnpwbel 1 ovvBeon tov PPA emtpémeton 1 €16000¢ TOVL
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uoknta oto euto (Parniske, 2008) ko Egkvdel 0 oyNUATIOUOC EVOOKVTTOPIKOV SEVOPOEIODY SOUDV,
nov ovopdlovral Ovoavor (Bonfante et al., 2010) (Ewdva. 7).

Striga seedling Spore

Mutual recognition
‘presymbiotic phase”

Formation of Fungal

Epidermis

«— Strigolactone Myc factor
Outer
Inner

cortex
cortex

o |
Endodermis Ty (@)

Vascular
cylinder

Plant root

Ewova 7: Zynpotikn aneikévion Tov omoikicpo tov piiav and AEM (Parniske, 2008)

Ot 6vcavor tov poknta (Ewova 8) dev €pyoviarl 6e €mapn He TO GLTIKO KLTTOPOTAAGHA, O10TL
Tovg EPPAAAEL | Aeyopevn TtEPdEVOpoEIdng pepPpdvn (Periarbuscular membrane, PAM), n omoia
mapayetol amd o uTo. H aviailoyn Opentikdv Kot pnvopdtov Heta&d eutov-poknTa yivetol Hécm
MG EMPAVELNS JETMOPNG TOVG, M omoia cvumeptlapfaver v PAM, v pokntioky) TAOCUOTIKY
uepuPpdvn ko Tov meptdevopoetdn ympo (Periarbuscular Space, PAS) avaueosd tovg (Parniske, 2008).

:J L /~Fungal cell wall

Fungus Fungal cytoplasm

Plant cell wall
Plant PAS
Fungal plasma
Cytoplasm membrane

PAM

\. Y

Ewoéva 8: H doun tov Bucdvov 610 gomteptkd tov gputikod kuttapov (Parniske, 2008)

H ocvppioon tov putodv pe AEM €xst peydio 6@elog yia to eutd. Mepikéc omd Tig Oetikég
EMOPACELS Elvat:
1. AbvEnon g evtikng Propalog (Abbott et al., 1978, Feddermann et al., 2007)
2. Avénuévn tpdoinym Opentikdv — Kupimg pooeopov (Smith et al., 2009, Zhu et al., 2017)
aAAd ko aldtov (Govindarajulu et al., 2005), yevdapyvpov (Lambert et al., 1979, Zhu et al.,
2017) ko o10npov (Khaliq et al., 2022)
3. Ipootocia evavtia ota Bapéa pétarra (Khaliqg et al., 2022)
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4. Beltiopévn avoyn o€ afloTikég KoTamovinoels, OTme Enpacio, aAaTOTNTO Kol 0KPOIES
Oeppoxpaoieg (Zhu et al., 2017, Estrada et al., 2013)

5. Belktiopévn avoyn oe PloTikéc KaTamovnoels, OmmG LOADVGELS amd Tofoyova Kot ETBECELS
amd £vTopo Kot putopayoug opyavicpovg (Loo et al., 2022, Dowarah et al., 2021)

Ouwg kot o poknrtag emmeeleitor g cvpPioong, [wog Kot To euTd Tov TPoundedel pe
vopoyovavOpaxkeg, pe T popen cakydpwv (Wang et al., 2017) ko Mmdiov (Keymer et al., 2017).

O1 AEM odpovv xupimng tpomomoiwvtag to mepdrrov g prloceopos (cvumeptrapfovouévon
TOL HIKPOPLOUNTOC), TNV YOVIOLOKT EKQPAGT, TNV (PLGLOAOYIOL KOl TOV HETAPOMOUO TV QUTOV
(Tsiknia et al., 2020).

1.4 EIIAPAXH AEM XTON ®YTIKO METABOAIXMO

Ta 0péAn g ovuPioong pe AEM opsidovtor petald GAA®V otV TPOTOTOiNGT TOV UETAPOMK®OV
LOVOTIOTIOV TOV (ULTOV, UE OMOTEAECUO OAAOYEG OTO TPMOTOYEVEG OAAG KOl OTO OEVTEPOYEVEG
peTaformpa.

Oocov agopd tovg mpwrtoyeveic petafolriteg, petd amd oamowiopd pe AEM éxer mopotnpndel
abENON TOV EMIES®V TOV COKYOPOV GTO QUTIKA KOUTTOPA. AVTO €ivol OVOPEVOLEVO, LG KOL M
ocvuprotiky oxéon @utov-AEM efoptdror dpeca ond ta emimeda dvBpaxa. Oco mepiocdtepog
vBpakag, t6co «oyvpdtepn» N cvuProtikny oxéon. EmmAéov, n avénuévn tpdcAnymn vepold Kot
OpenTIK®OV Ao TO PUTO PEATIOVEL TNV POTOGVVOETIKTY TOV KAVOTNTA, KATL TOL 0dNYEl 68 avEnuéva
emineda cakydpov. AvEnuéva Ppédnikov kot to emimeda OpyoVIKOV Kol AMTapdv 0wV evd ot
aLEOUEIMOELS OTO EMIMEdN TOV apvocémy mov mapatnpiinkay oEeepav HETAED TOV SLOPOPETIKDOV
ed®v AEM kot @utov evd poAo @avnke vo mailovv kat ot mepifarloviikéc cuvOnkeg (Amani
Machiani et al., 2022).

1.4.1 Emiopaon AEM o710 dgvtepoyevic petaformpa

> ovpuPimon AEM-putov, ot devtepoyeveic petaforiteg d1apecoAafov Tov OAANAETIOpACEDY
TOoVG 6€ OAM T 6TAdL TOL amotkicpov. 'Hon and to mpocupuPiotikd otddio, aneievfepmvovtol amd
T0 QUTO OgvTepoyevels UETOPOAITEG, KOl TO GLYKEKPIUEVO, CECKITEPTEVOEIOEIS ANKTOVEG, TOL
OVORALoVTOL GTPLYYOAKTOVEG, Ol OTOIEC OPOVY MG GNUATOOOTIKAE LOPLO, TOV EXEYOVV TOV OTOIKIGUO
(Kaur et al., 2020). X ovvéyela akorovbel évag poplakds dtarhoyog peta&d AEM-@utov, o omoiog
KOTOANYEL OTNV KOTOGTOAN TNG QUTIKNG GULVOG KOl TOV OMOKIGHO TV pldv amd Tov poKnTo
(Kloppholz et al., 2011, Kaur et al., 2020).

Onwg avaepépbnke mponyovpévmg, ot AEM gmdyovv v mpocTacio TV QUTOV EVAVIIOL GE
Brotkég ko afrotikés katomovioels. Paivetar va evioybovy TOGO TNV OAIKN QUTIKY] GULVA
(Systemic Acquired Resistance, SAR), aAld wor v emayouevn dupova (Induced Systemic
Resistance, ISR). Avto emtoyydvetal HEc® TG TPOTOTOINGNG HETAROAK®Y HOVOTATIOV TOL GLTOV,
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Omwg eivor to povomdtt Procvuvheonc TOV KOPOTEVOEWMDV, TWV (POIVOAOTPOTOVOEWOMV Kol TO
BroocvvBetikd povomdtio Twv oikaroedov (Kaur et al., 2020). O arowkiouds tov pilodv andé AEM
eMNpPedlel T CLOCOPELON TOV GEVTEPOYEVDV HeTAROMTMV Oyl uovo oty 101a ) pilo aAAG KoL o€
Al puépn Tov eLTOv, dmmg oto VAL (Copetta et al., 2007). I'o Tapdaderypa OALX VTGOV TOUATAG
euporacpuéva pe tov AEM Glomus intraradices, podavicay avénuéva enimeda g ovTiutkpoPlokng
AMyvavng yatein, e cOyKplon He UN OOIKICUEVO PUTE, UE OMOTEAEGLO. TO. OTOIKIGUEV QLT VO
Topovctalovy LYNAOTEPT avToyn HETE amd polvvon pe tov putoraboydvo poknta Botrytis cinerea
(Sanmartin et al., 2020).

1.4.1.1 Emiopaon AEM ota tepmévia

Ta tepmévia amoteAoVV EVAOCELG «KAEWLO» GTNV cLUPLOTIKN oYéom putdv-AEM. Apketég evaoelg
oL TPOoEPYOVTOL 0md To povomdtt ProocvvBeonc twv tepmeviov amoTeAoVV Pactkovg puOUGTEG TG
ovpuPioong tov @utov pe AEM (Kaur et al., 2020). Extoc omd T1c oTpryyorokTtOVEG TTOL oM
avaeépnkav, tétotec evaoelg givar ot yifPepidriveg (Gibberillins, GA), wo opdda drtepmevoelddv
(VTOOPUOVAV, Ol OTOlEG SPOVV MG APVNTIKOL PLOUIGTEG TNG OVATTLENG TOV HVKNTIOKOV Bucavmv
KOTO TOV OTOIKIGHO, OAAG Emdyovv TNV dlakAddmon Tewv pokntiokodv veov (Takeda et al., 2015).
Avtayoviotikd pe tic GA, dpa 10 aumctokd oy (Abscisic Acid, ABA), 1o omoio sivarl pua
QTOKOPOTEVOEIONG PLTOOPUOVY, TOL Tpodysl v avamtuén tov Bvcavev (Walter et al., 2015,
Martin-Rodriguez et al., 2016, Olson, 2020).

AoV edpawbel M ovpPwtik oyéon, ot AEM emmpedlovv 1t Procvvletikn 080 TV
KOPOTEVOEWMYV, EMAYOVTAG TNV TOPAY®YT] OTOKUPOTEVOEWDMV EVOCE®V [ONA. EVOOEOV TOL
npoépyovtol and TV didonmacn Tev Kapotevoedmv (Hou et al., 2016)].

Yndpyovv moAlég evdeiEelg Yo v evepyomoinom avtig g PlocuvBeTikng 0000 oTig pukOppiles.
Apywcd éxer mapotnpndei ot ta emimedo tov evlduov DXS (1-deoxy-D-xylulose 5-phosphate
Synthase) kot DXR (1-deoxy-D-xylulose 5-phosphate Reductoisomerase), mov cuppetéyovv 6to
MEP povomdtt av&avovtal petd and tov amowkiopd ue AEM ota plikd kottopo (Strack et al.,
2006). Meléteg édei&av O0tL oe @utd Nicotiana tabacum amowiouéve pe G. intraradices to
uetaypoikd emineda tov evlvpov PDS (Phytoene Desaturase) ftav avénpéva ota pilikd kottapa.
KOl GCLYKEKPEVA GE oV TA oV glyay Bucsdvoug. Kat avtd to évlvpo cvppetéyet otn Procvvieon tov
KOPOTEVOEWMV, KataAdovtag v o&eidmaon tov putogviov o f-kapotévio. H evioyopévn dpdon tov
PDS c¢ @utd pe AEM, emPefardvetor Kot HEC® TNG OVOCTOANG TG OpAGNS TOV, 1) omoie. 0dMYel o€
LEYOADTEPN GLGGMPEVOTN PLTOEVIOV OTIC PVKOPPILeg oe oyxéon pe TS pileg aypiov THTOVL PLTOV
(Fester et al., 2002a).

Ta mapomdve éviopa dpovv ota TAactiown. ‘Exet mapatnpnbet 611 ta anowiopuéva pe AEM pilika
KOTTOpO EpPaviCovy peydio TAACTIOKE OiKTLA, TOV OOV O GYNUATICUOS Eivol BEATIOTOG, KOTA
mv TApn avdrtuén tov Bvsdvov kot M amocHVOEST] Tovg elval e AUEST GLOYETION HE TNV
amocvvleon tov Bucdavov (Fester et al., 2001). Epdcov 1 petaypapiky dpactnptotta tov PDS
evtomileTal GLYKEKPUEVE OTO OMOIKIGUEVO KVOTTAPO, ovumepaivovpe OtL 1 ProcvvlBeon tov
KOPOTEVOEWMV TPAYLOTOTOlEITOL 08 0vTd Toe TAaoTIdakd diktva (Fester et al., 2002a).
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Ta amokapotevoedn mopdyovioar amd do&vyevioec dibomaong kapotevoedwv (Carotenoid
Cleavage Dioxygenases, CCDs). Téco n CCD7, 660 kou 1 CCD1, ovupetéyovy oty mopoymyn tov
ATOKOPOTEVOELODV TTOV GLGCOPEVOVTOL EWOIKA KOTA TOV amoKIGHO amd AEM. Ot evdoelg avtég gival
nopdywya g KuKAKNAG Ci3 a-volng (Todatdtepa avapepotav og kukhoeEavovn (Lopez-Raez et al.,
2015) ko g Mycorradicin (Kaur et al., 2020) (Ewoéva 9) kot oynuatilovv 10 AeyOopuevo cOUTAOKO
KITPVOV YpOOTIKOV, TO OToi0 TPOGdidel €va YopaKTNPIoTIKO KiTptvo ypodpo otig pilec utdv
amowkicpévav pe AEM (Lopez-Raez., 2015). Avtdg o kitpivog ypouaticpog eixe evtomiotel 1o amd
0 1924 won 70 ypodvio PETA, £YIVE 1 TPOTN OMOUOVMOOT] KOl OVOYVAOPLIOT) HOG oo TS Venduveg
ovoieg, g 4,9-Dimethyl-2,4,6,8,10-dodecapentaenedioic acid, | aAlwdg mycorradicin (Strack et al.,
2006). H évoon avti cvvavtdrol ondvio o eAevBepn poper, Kabmog Kuping eivat e6TeEpOTOINUEVN
(Hou et al., 2016, Lopez-Réez., 2015).

Ta mopdyoyo g Ciz a-wwoAng Ommg povo-, dot-, kot dtokAadiopuévor tpryAvkoliteg tng
umlovpevorng (blumenols) éxovv mpotabei wg deikteg Tov amokiopod pe AEM. Ot pmhovpevoreg
(Ewova 10) dwaxpivovion oe 3 katnyopieg: A, B kot C. Ogtikn cvoyétion €xel mopatnpndei povo
petalld yAvkolitik@v pmAovpevolmv mov mepEyovy Pacilopevn oe pumhovpevodn C ayAvkovn

(Wang et al., 2018).
/\)\N\(\/CGDR:
RI00C”T X R

Mycorradicins

Ewova 9: Zynuotikn doun mycorradicins (Garcia et al., 2019)

Blumenol C
OH

L0

Ewoévo 10: Zynuotikn doun umdovpevorng C (Wang et al., 2018)

O pmhovpevoreg ouvtiBevion otig pileg Tov putdv pe AEM kot émeita petapépovion Kol ota
VIEPYELN PUTIKG TUNUATO, OOV 0 POAOG TOVG dev elvan mANpmg dacapnvicpuévos (You et al., 2023,
Wang et al., 2018). Xtig pilec dpmg ta mopdywyo ovtd mbavov vo cvoyetiloviarl dueoa pe tov
ereyYOUEVO amd TO PLTO EKPUAGUO TV Busdvev. Me autdv Tov TPOTO TO PLTO EMTLYYAVEL TNV
dpeon avavémon Tov BuGaveV Kol TNV SoTHPNOT EVOG POV Kot TAP®S AELITOVPYIKOD BuGaVIKoD
mAnBvopov (Walter et al., 2015). H Oempio avt) vrootmpiletar kot omd T HEAETN TG GLGCMPEVONG
™mg Kitpvng ypwotikng otg pileg, n omoila @aivetar va cvpPaivel kotd TV omocvvleon Twv
Bucavav kot oyt oto TpdTo oTddia Tov anokicpov (Fester et al., 2002a, Fester et al., 2002b, Walter,
2013).

H emayopevn and tovg AEM avtoyn oe Plotikovg mapdyovies Katomdvnong OQEIAETOl Kol OTIG
aAlayég oto mpoeik Tov VOCS, ot omoieg @uoloAoyikd mpocsdidovy avOekTikdTnTo EVAVTIOL GE
euToQaya kot maboyova. Ot AEM eaivetar va BEATIOVOLV TNV QUTIKY] GLLVO EVEPYOTOIMVTOS TN
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dpaomn tov opovikod o&eog (Jasmonic Acid, JA), (oG puToopuovnc 1 omoia ETAYEL TNV EKGPACT
evlbuwv ProoHvbeong tepreviov, ta omoia avikovv otovg VOCs (Olson, 2020, Pozo et al., 2007).
Extoc and tovg VOCs vmapyovv kar ot HIPVS (Herbivore Induced Plant Volatiles), mmrikég
evooelg (ovumepiapfovopévey tepmeviov) ot omoieg amelevBepmvovion petd omd emBioelg
QLTOPAY®V EVIOUMV Kol TPOGEAKHOVV ONpevtéc Toug. Ot AEM @aiveton va emmpedlovv ta enimedo
ko v ovvbeon tov HIPVS gite Oetikd (Schausberger et al., 2011) eite apvnrikd (Fontana et al.,
2009).

H Co&wvovn (zaxinone) eival omokopoTeEVOEdNG apvntikdg pubuotic g Procvvleong
OTPLYYOAUKTOV®V KOl GUUUETEYEL otV Oladikacio cuopPioong pe AEM pe adacapnvioto péypt
topo Tpdémo. Broovvtifetaw omd 1o évlopo ZAS (Zaxinone Synthase) tov omoiov 1 €kppaon
emdryeTon 6T, apyIKd Kot tehMkd 6Tadio Tov amokiopov omd AEM (Moreno et al., 2021).

1.4.1.2 Eriopaon AEM 6711 QUIVOMKES EVAOGELS

Ot AEM 1pomomotodv 10 Tpo@il TV QUIVOUATPOTAVOEW®V 6TA GLTE OV amowilovy, Endyovtag
OALOYEG OTIG CLYKEVTIPMOGELS KOt TN GUVOEST] TOVG. X YEVIKES YPAUUES, Exel TapatnpnBel 6Tt ot AEM
avéoppubuilovv v ProcHvieon TV EAVOMK®V, aVEAVOVTAS TN GLYKEVIPMOGT TOV GLVOAOD TV
daAvtdv eovvArporavoedmv otig pileg (Kaur et al., 2020, Bi et al., 2007). Onoc avaeépbnke kot
TOPOTAVE®, Ol PALVOAKEG EVDGELS OPOVV MG CTUATOSOTIKG HOPLOL KATE TIG OAANAETIOPAGEIS PUTMOV —
HIKPOOPYOVICU®MV, VO REavifouy kol avTloEEdOTIKEG/ oVTIUKPOPLaKEG 1010TNTEG. ZVVETMG 1)
avénon tov emmédwv tovg and toug AEM copfdiier ot PeAtioon g QLTIKNG GuLvag Kot ™
yevikotepn vyeia tov gutov (Kaur et al., 2020).

H cvoodpevon avt] 1oV QovoAK®OV EVOCEDV 0QEIAETAL LOVO GE KPS TOGOGTO GTNV AVENUEVN
dwbeopoTTo. pooeopov. Katd kdpio Adyo vmevbBuvor eivor ot AEM ot omoiot emdyovv tov
EMOVOTPOYPAUUATIGUO TNG PLocVVOETIKNG 0000 TOV PAIVUATPOTAVOEWADV, £TGL DGTE VO EMOPEAEITOL
n ovuPimon (Kaur et al., 2020, Schweiger et al., 2015).

BéBawa, n enidopaocn towv AEM ot0 @otvoikd mpo@id dev €xel mhvta Oetikd mpodonpo, Kabdg
QoiveTol va VIapyEL GUEST CLGYETION TV OAAOYDV GTO EMITEID TV PUIVOMKAOV LE TO GTASO TNG
ocvuPiowong (Steinkellner et al., 2007). ‘Exet mapatnpndei mog to eninedo opiopévov eutooreévadv
etvar youmAid oto apyikd otddi g ovuPioong, 0tov akdpo avortvooetal o BHGAVOG, EVO
avEavovtal onpuavtikd 0tav o 00cavog AmoKTNoEL TV GOPUN Lopen Tov. Avtd mhoavov opeiietol
OTIG OVTIIKPOPLOKEG 1010TNTEC TV EVAOCE®V OoVTOV. [ mwapdadetypo, M 160QEA0BOVOEIONG
evtoaie&iv medicarpin (Ewédvo 11) eppavilel 1oyvpn ovaotaAtiky dpdon otnv avantuén tov
ve®v. H cvecmpevon ¢ oe putd Medicago sativa aroikiouévo pe AEM mbavotato cvoyetileton
LE TNV KOTOOTOAN NG TEPAUTEP® avamTLENG ToL Bucdvov ota pilika kottopo (Larose et al., 2002).
Me autdv Tov TpOTO EMTLYYXAVETAL 1] awToppLOeN TG ovuPimong (Kaur et al., 2020).
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OMe

medicarpin
Ewova 11: Zynuatikr dopr; medicarpin (Nascimento et al., 2013)

Ot AEM 1tpomonotodv emiong ta eminedo ovlevyuévov popedv, toco ¢ medicarpin, 6co Kot
GAlwv evdoemv, 6mmg 1 formononetin kot i daidzein. "Exyovv mapatnpndei aldayic ota enineda tng
formononetin  7-O-B-6’-O-malonyl glucoside 1 aAliwdg malonylononin, tng formononetin-7-O
glycoside, tg medicarpin-3-O-glycoside kot tn¢ medicarpin malonyl glucoside oe @utd M.
truncatula ko M. Sativa (Morandi, 1996, Schliemann et al., 2008, Bi et al., 2007, Kaur et al., 2020).
O Aertovpykodg poOAOG AVTOV TOV GLLEVYUEVAOV LOPPOV OEV EXEL TOGAPNVIGTEL aKOUT, OU®G Eivar
TOOVO Vo SpoVV MG ATOONKES TOV AVTIGTOLY®MV AYALKOVAV, KOl GE TEPITTOOT LOAVLVGNC YPIYOPO VO
vdporvovTaL oTIG evepYEG ayAvkoveg (Morandi, 1996).

211c péypt TP LEAETES OgV QOIVETOL VO LITAPYEL £VOS KAOOAIKOG KAVOVAS Yo TNV EMOPACT TOV
AEM og «éBe prapovoedég pepovopéva. Avtifeta, €xet mapatnpndel 01t o1 TPOTOTOMGES TV
EMNEOOV TOVG HETAED SAPOPETIKOV QLTOV gpPortacpévav pe 1o otedéyn AEM eppdviCav pikpn
oLVTNPNON, KATL TOV OVTIKOTOTTPIfEL TV €101KOTNTO OWTOV TV oAAniemdpdoemv (Schliemann et
al, 2008, Schweiger et al, 2015). H eidikdtnta avt @oivetal Kot 6Ny nidpacn Tov eALBoVoEdOv
oTN HUKNTIOKY ovAmTuén: to 1010 QAaPovoeldég pmopel va €xet Oetikn, ovdEéTePM 1 CPVNTIKY
enidpaomn o€ dapopetikd oteréyn AEM (Mandal et al, 2010).

Ao ™ oopPioon pe AEM emnpedloviot Kot To EMMESD TOV QUVOMKAOV 0EE®V, KOOGS Kot TV
EVOGEMY OV TTOPAyovTOL amd avtd, pe ed1kd ¢ aAinienidpacng AEM-eutov tpomo (Bi et al.,
2007, Kaur et al., 2020).

H nopépupacn tov AEM ot BrochvBeon tov goavuinporoavoetddv emPePordveral emmiéov and
perétec Tov evOOU®OV TOL KOTAAVOVY onuoavtikd PApata tov odwv avtav. H PAL éysl peiemnBel
oAV, kaBd¢ amotehel Eviopo khewi omn ovvleon twv eawvolkdv. H dpactnpiottd g Bpénke
avénuévn otig piCec toudrag euPoracuévng pe Glomus mosseae ko otig pileg M. sativa
eupomacuévovr pe G. intraradices, oAld povo katd to apyikd otddio omokiopov. Emiong
evromioTnkay LVYNAOTEpa emimeda petaypdowv g PAL oe pulikd kdttapo pe Bvcdvovg oe
Medicago truncatula amowiouévo pe Glomus Versiforme (Morandi, 1996) kot og @OAAO KOTVOD
euporacpéva pe G. Mosseae (Zhao et al., 2020). Meléteg mov €xovv yivel kot og dAla Evopa, OTmg
eivon vrepoelddoeg (Peroxidases) kot n moAveowvorikn oewdaon (Polyphenol Oxidase, PPO),
€0e1Eav HeTafoAr] TG dpacTIKOTNTAG TOVG UETA amd TNV avimtuén ocvufiotikng oxéong pe AEM
(Kaur et al., 2020, Zhao et al., 2020). Ot pev vrepoeddoec o&eddvovy Ta Gavolkd o&éa Tmv
KUTTOPIK®V TOYOUATOV TPpog o vdpogofa popto 6mmg n Aryvivny (Morandi, 1996), eved n PPO
KaToAOEL TNV 0&eldon TOV  QOIVOAIKOV EVOGEMV TPOS KIVOVEG, Ol omoieg eueavifovv
avtipkpoflokés kot avtoéewwtikég Wwwotnteg (EI-Najjar et al., 2011, Araji et al., 2014). O1
Schliemann et al. (2008) mapatipnoav 611, Kotd T cvuPioon M. truncatula xou G. intraradices,
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HEIOONKE M HETAYPAPIKT] dpacTnPlOTNTe EVOOHMV TOL KOTAADOLV TEMKA oTAdle TG Proocvvieong
QAOPOVOEO®Y, TOPOAO TOV TO GCULUVOAIKA peTOypaPikd emimeda Tov evlOu®mv Yoo 1O
(QOLVUATPOTTOVOELDEC LOVOTLATL NTOV aVENUEVA. AVTO emPBEPOUDVEL V1oL AKOUOL Ll POPA TOV QVGTNPO,
SPOPIKO EAEYYXO TOV OEVTEPOYEVOVG LETAPOAMGHOD KaTd T cLUPiwon.

1.4.1.3 Emiopaon AEM o1ig a{®@T0ov)ES EVOGELS

Onwc ko pe Toug vToAomovg devtepoyeveig petaforiteg, ot AEM tpomomolodv 1o Tpo@il kot Tmv
alotovywv evacewv. TToAAamAEG pHeAéTEG E€YOUV aVOEEPEL TNV AOENCT TOV EMITEI®V TOV
aAKoroedmv petd and amokioud oamdé AEM (Amani Machiani et al., 2022). T'io mopddetypo,
evtomiotnkay avénuéva enineda mupoMlidvav otig pilec tov Senecio jaboaea koatd t cvpufioon
tov pe Rhizophagus irregularis. Ot evooelg avtéc, kabng epgaviovv vynin toéikdmra,
ovoyetifovtolr pe TV QULUVO. EVAVTIL GE QULTOPAYA, To omoio emnpedloviol apvnTikd omd 1
ocvuPiowon tov putov ue AEM (Hill et al., 2018).

21c pokdppleg €xovv mapatnpndel TPOTOTOMGELS KOl OTIS CLUYKEVIPAOGCELS ONO LOVOTEPTEVIQ
wdoro-aikorogdmv (Monoterpene Indole Alkaloids, MIAs) (Andrade et al., 2012), aAAd kou oto
TUPLOVIKG OAKOAOEDY, OTT®G ivar n vikotivn amd to eutd N. tabacum. EmmAéov mapotnpnnkav
aALOYEG KO OTO PETAYPOQIKE emimedn eviOU®V TOV GuUUETEYOVY 6T PlocvvBeon g ViKoTivg,
omwg givor to PMT (Putrescine Methyl Transferase) kot n o&gidopedovktdon A622 oe oyéon UE TIg
pilec un anowicpévav utdv (Andrade et al., 2012, Andrade et al., 2013).

H enidpaon tov AEM oy BrocivBeon tov aAkaAogld®dV ALY Kol TOV VITOAOUT®V OEVTEPOYEVAOV
petafoltdv epgaviCel Waitepo evolaPEPov, av avaroyloTel KAVELS TIG OPEALLES WOLOTNTES OVTOV
TOV EVOCEMV.

1.5 ®PAPMAKEYTIKA ®YTA

And v apyodtTo ot dvBpomotr ekpeTOAAEDOVTOL TN POTOKIAOTNTO TOV QULTOV YO, TNV
avtipetonon acheveldv. MEcw ynUKOV avoANGEOV OTOKUADTTETOL 1| YPTON YOUOUNALOD Kot
poptdeLALOL ¢ Bepamevtikd péco amd mAnBucpovg Nedrtepvtad mpv omd 50,000 xpoévia. Xtnv
apyoio Kiva, Atyvrto kou Ivdio vdpyovv ypoantéc amodeiEelg yia tn xpnom QUpUOKEVTIKOV BoTdvmv
neplocotepo and 4000 ypovia mpwv (Mafu et al., 2017). H nopoadociokn| watpikr eEakolovbei va
elval amd 11§ KOpleg TaKTIKEG 10TpIkNg mepiBaiyng ava v venio, pe 1o 80% tov TAYKOGHIOV
minBvcpov va PBoocileton oe avtyv. Tlapoia avtd pe v avamrtvoén g Popnyoviog Kot TV
oLVOETIKOV Qapudkmv, 1 xpnon Potavev EexdotnKe Yo apketd xpovio otov dutikd kéouo (Khan et
al., 2019).

H adidxomn payn g avBpomodmtag pe 11 acbéveleg KahoTd emTAKTIKN OVAYKT TNV GUVEXN
avaltnon vEwv QopUAK®V, €01KE OTIG GUYYPOVeES Kowmvieg mov amaptilovior amd oAoEva
avéovopevovg mAnbvopots. T avtd ta teAevtaion ¥povia To evOlAPEPOV EYEL OTPAPEL OTIg
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Bepanevticég 1010 TES TOV PLTAOV. ‘'HON 10 25% TV GLUVTAYOYPAPOVUEVOV QOPUAK®OV TPOEPYETOL
amd eutd, evo ektipndton 6Tt £wg katl 80,000 £idn putdv aélomolovvian otn eappakofopnyovia. Ta
QULTE TAEOV AMOTEAOVV TNV KLUPLOL TNYN VE®V QOPUOKELTIKOV EVMOOEWMV, Ol OToieg eUavifovv
avENUEVT cLUPBATOTNTO OALGL KOU TPOCOPUOCTIKOTNTO HE TO OVOPAOTIVO CAOUO, GE GYECT UE TO
ovvOeTikd eappoka (Zhao et al., 2022).

Ot QapUOKEVTIKEG WO10TNTEG TOV PLTOV O0PEIAOVTAL GTOVG dgvTEPOYEVELS LETaPOAITEG, Ol Omoiot
eLEaVIlovV avTuky, ovTIPaKINPLOK, AVTITOPAGLTIKY Kol avTipvkntiokn opaon (Singh, 2017). Mg
™V TPA0Jo TG emoTHUNG Stacaenvilovtal ot emdpdcels Tovg og mokideg achéveleg mov paotifovv
TOVG Aaovg, Omm¢ o kapkivog (Khan et al., 2019).

INo mapdoerypa, 1o oeokitepnevio aptepicivn (Ewova 12) aAld ko mopdywyd tov, 6mme To nui-
ovvOeTikd artesunate, Tpoépyovral and to vTO Artemisia annua, Kot ypnouoTolovVIoL o1 0ITd TNV
apyoaio Kivo og @dppoka yio v KoTomoAEunon g Erovoaciag, eva €xel peretndel kot ) emidpoon
ToVG G6€ KopkKwikd wvttapa. To artesunate euedavice 1oYLPY AVTIKOPKIVIKY] OPACT EVAVTIO GTN
Aevyopio kol og Kopkivoug tov eviépov. EmmAéov n xovpkoduvn (Ewdva 12), pia oatvolikn
EVOOT) LE OVTIPAEYLOVMOELS KOl OVTIOEEWOMTIKEG WOLOTNTES, EUPAVICE AVTIKAPKIVIKY dpdon evavtio
o0& KOPKIVIKEG OELPES (KapKivog Tov paotob, Kopkivog tov eviépov) (Khan et al., 2019).

Artemisinin

Ewoéva 12: (A) Zymuatikn doun aptepicivng (Pandey et al., 2018) (B) Zynuatiky doun kovpapivng (Owais et
al., 2014)

H amopdvomon tov devtepoyevov petafolMtdv (YvooTol Kot e TOV OpO «QUGIKA TPOiOvVTO»)
ocuvNBmg yiveton pHEcm ekyOAONG, OUMG TOAAES POPES O devTeEPOYEVELS peTaforiteg Ppickovion o€
YOUNA  GLYKEVIP®OT, GTOVS QUTIKOVG 10TOVG, KATL Tov kabotd OOVGKOAN TNV EUTOPIKN
eKpeTdAievon tovg, kobmG amartovvior oA peydlec koAMépyeie outov. ['vopiloviag 6Tl N
ovuPioon pe AEM tpomomotel 10 @UTIKO dgvtepoyevég peTafOrmpa emndyovtag cuvnlmg v
OLGGMPELOT OEVTEPOYEVAOV UETAROMTAOV, HEAETATOL 1) YPNON TETOW®V GLOTNUATOV Yol TNV
TopAy®YN KAADTEPNG To10TNTOG Progvepydv evdcemv o€ vyniotepa emineda (Andrade et al., 2012).
Méyptr onuepa €xer mapatnpndei n OBetikn emidpaocn twv AEM o1 GUGGOPELOT S0POPETIKADOV
Bloevepydv evOoE®V: TEPTEVOEWOMV (T.Y. APTEUGIVY, POPCKOAIVT)), GOIVOMKOV (T.). KOVPKOLLiv,
@opuovovetivn, taviveg, cichoric o&b) aAld kot odlkaroelddv (m.y. castanospermin, scopolamine)
(Zhao et al., 2022).
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1.6 ZKOIMOX ITYXIAKHX EPT'AXIAX

2Komdg TNG TOPOVCAG EPYACING NTAV 1 OMOUOVMOT Kot HEAETN TOOVAOV BlOAOYIKOV OpAceEmv
eKYVMoUdTOV omd To VIEPyElo uépog eutmv Lotus japonicus, eppoilacuivov (| un) pe Tov
devdpopopeo evoopvkoppilikd poknta Rhizophagus irregularis. Ta exyvAicpoto eieyydnkov yio
OVTILVKNTIOKT Opdon €vovtl uTomafoyovev HLKNTOV, KaBMG Kol Yo avTi-TOALATANGLOGTIKY,
OVTIPAEYLLOVMON KoL OTOTTMOTIKY OpAcT) 6€ avOpdTiva euPpuikd veppikd KOTTapO.
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2. YAIKA KAI MEO®OAOI

2.1 BIOAOT'IKO YAIKO

YTIC MEWPAUOTIKEG dladikaoiec, ypnolomombnke to yoyavoic eutd Lotus japonicus (mowkiAia
GIFU). O gupolacpoc £yve pe éva eUmopika SLOOEGIO GKEVOG TOV TTEPIEXEL GTOPLUL KO VPEG TOV
uoknto Rhizophagus irregularis (otéleyoc DAOM). H avtipokntiokn Opacn Ttov QUTIKOV
exyvMopdtov pelemnke oe 13 otedéym putonaboydvov HUKATOV amd T GLAAOYN HUKT®V TOV
gPYaoTAPIOL  pukntoloyiag tov  Mmevakeiov  dvtomaboroywkov  Ivotitovtov  (Sclerotinia
sclerotorum, Alternaria alternata, Botryosphaeria stevensii, Botrytis cinerea, Venturia carpophila,
Globisporangium ultimum, Monilia fructicola, Fusarium chlamydosporum, Aspergillus niger,
Colletotrichum acutatum, Rhizoctonia solani, Phomopsis vexans, Verticillium dahlia). T'a tov
EAEYYO TG AVTI-TOAAATANGLOGTIKNG, OMOTTMOTIKNG KOl OVTIPAEYHOVAOSIOVG OpAcnG YPNOLOTOOnKe
n xvttopikn oelpd HEK-293 (Human Embryonic Kidney 293).

2.2 AITIOAYMANZXZH KAI EKBAAXTHXH XIIOPQN

H mepopotikny owdikacio Eekvdel Pe TNV amOADUOVOT TV OTOPOV TOL (ULTOV, 1 Omoid
Swo@aAilel ™V amo@Ly avVATTLENG QLTOTAOOYOVMV HIKPOOPYOVIGUAOV KOl TNV TOVTOYPOVN
avantuén tov ondpwv. H dadikacio avt mpaypotonoleitol og 600 otdoo:

1° sTGovo:

1. Tomobétnon omdpwv ce cwinvapto eppendorf, Tpocbnkn mukvod H2SO4 ko endaon ya 20
pe 25 Aentd otov anay®yod

5 mhwoeig pe dH20

[TpocOHnkn 1 ml droAdpotog yAwpivng epmopiov 20% kat enmdac yio 10 Aemtd

6 mAvoelg pe dH20 otov Bdlapo kabétov vpotikng pong (laminair)

[Tpocbnkn dH20 kot oAovoktia endacn otovg 4°C

a s~ wd

2° otaowo: Ipaypatomoinon otov BGAao KOBETOL VUOTIKNG POTG

TomoBétnon 3 dntikdv xaptidv ce TpiPAio

[Tpoctnkn 3 ml dH20

TomoBéton twv omodpwv 610 TPPAL0, LE TPOGOYN MGTE VA UMV £PYOVTOL GE ETOPY|
K\eiowo tov tpipriov pe parafilm

DOAaEN TV TPIPAIDV oTov Bdhapo aviarTuéng utdv otovg 21°C og kaOetn didtaén
Avapovn mepimov 10 nuépeg yio v ekPAAGTNON TOV GTOPWOV

o U~ W E
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2.3 META®YTEYZH ®YTQN XE 'AAXTPAKIA

Aol eKPAOCTNIGOVY Ol GMOPOL YIVETAL 1 WETAPVTEVCT] TOVG GE YANOTPAKIO HE GUUO Kot
BepukovArtn (avaroyia 2:1) ko Opentikd didAvpo Long Ashton solution (LAS). H cbotaon tov
LAS nopatifeton otov wivaxka 3. [Ipog amo@uyn EMPUOAOVOE®DY, 1 GAUUOG OTOCTELPOVETOL TPV TN
yonon (v 25 Aemtd otovg 121 °C). Xe kdbe yAaotpdxt (12cm Siduetpoc koar 8cm vyoc)
tonofetovvtol 7 uTd.

2V0TOTIKA [Tokvo ddAvpa Yvykévipmon oto LAS
MgSO4 0,375M 0,75mM
NaNO3 M 1mM
K2SO4 0,5M 1mM
CaCl; M 12mM
FeNaEDTA 0,1M 25uM
MnSO4 0,1M 5uM
CuSOg4 0,01M 0,25uM
H3BO3 0,1IM 25uM
Na:MoO4 0,025M 0,1uM
ZnSO4 0,01M 0,5uM
NazHPO4 0,1M 3,2uM
dH20

MMivakag 2: Zuotaon LAS

2.4 EMBOAIAXMOX ME AEM

Ta @utd epuPfordlovrar pe Rhizophagus irregularis. To eumopikd S10bécipuo okevaoua TOV
uoknta, Bpiocketor oe ocvykévipwon 2.000 omdpro/ml kot yio tov gpporocud amortovvror 150
omoplo vl PUTO. ApyKA Yivetal LYoKEVTPNON TOL evalmprpatog tov poknto (3000rpm yo 1
Aentd). Tiveton amdpprymn TOL LVIEPKEWEVOL KOl emavadiaivTonoinon tov KNHoTog o Bpemtikd
LAS. Kabe @utd gppordletar pe 300ul, pe amevbeiog evamdOeon tov dwoddpartoc otig pies, pe
ypnon mmétoc. A@oh oAokAnpwdel o eppfoirocuog to yAaotpdxkio tomobetovvion otov OdAapo
avantuEng evtav, otovg 23-25°C.

2.5 XYTKOMIAH ®YTQN

H ovykopon tov eutdv yivetoar 5 efoopddes petd tov guPoitacud pe tov poknta. To eutd
amopokpvvovtal omd to ylaotpakio Kot Eemiévovtar pe dH20. Tivetar dwywpiopog pilov Kot
BAactdv kot ot pileg Papovtan pe pekdvt pe okond va emiPePormbel o amowiopnog g pifog and tov
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uoknta. Ot Brootoi tomobetovvtan oe coinvapia falcon kar ypriyopa maydvoviar og vypd almTo.
Moxponpdbeopa puidocovtar otovg -80°C.

2.6 XPQXH PIZQN KAI YIIOAOTIEMOX ITIOXOXTOY ANOIKIXMOY

Awodwoocio:

1. TomobBétnom pilov oe coinvapio falcon kot endaon oe 10% KOH yia 30 Aentd otovg 85°C
070 VOATOAOVTPO

Amopdkpovon tov KOH

[TpocOnxn 10% o&kov 0&€og

Apeon amopdkpoven o&kov o&og kat 2 TAvoelg pe dH20

IIpocOnkn daddpatog 5% pehoviov kot enmaon yo 30 Aentd otovg 85°C 610 VOUTOLOVTPO
Amopdxkpoveon pelaviod kot 2 miveelg pe dH20

IIpocOnkn 5% o&kob o&éog kat endacn yio 30 Aentd oe Beppokpoacio dmpatiov
Amoudkpoveon o&ikov o&éog kot 2 mhvoelg pe dH20

[TpooBnkn dH20 kot oAovikTio endaor otovg 4°C

© oo N gk

10 Tepoayopog priadv kot TomohETNoT 6 AVIIKEYLEVOPOPOVS TAKESG
11. TTapathpnon o€ onTIKd PKPOSKOTIO pe pokod 40X

INvetoaw n mapatnpnon 100 onTik®V TESI®V 0VE OVTIKEWWEVOPOPO TAAKO KOl KOTOY PP TNG VITapENG
M 6yt amotkiopov. To 06061 AmOIKIGHOD TPOKVTTEL 0d TO KAAGLOL:

aplBuds omTIK®OV TESIWV OOV KATEY PAPT ATOLKLOUOS

% amowiGpov = x 100%

aplluods ouVoAKWY OTTIKWY TTESIwWY

2.7 EKXYAIXH

Awodkaoio:

1. Avogidimon kot {hyion detypdtov.

2. Opoyevomoinom Tev deryldTeV o€ Youdi AE0TPPNoEmS e TN XPNOT 0EIKOL BVAECTEPO MG
oAbt Ko dmnomn Tovg

3. E&datuion o&kov abvieotépa og mepiotpo@ikd e€atotipa (rotary evaporator)

4. Z0yiom detypdtmv HETd TNV EKYOMON

5. AwAvtomoinon og opyovikd dtodvtn DMSO ko eOrhaén otovg -20°C
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2.8 ITAPATQI'H OPEINITIKOY PDA

INo mopaywyn 200 ml Opentikod uécov PDA (Potato Dextrose Agar) mpootifevtal o€ pio Kovikn
QLIAN:

1. 4,8 g Potato Dextrose Broth (PDB)
2. 39 Paxtnploxo dyap
3. 200 ml dH20

‘Emeito. 1o Opentikd omooteipmdvetol yioo 15 Aentd otovg 121°C. Tto laminair, to vypd Opemntikd
dwapopdleton og TpPAia, Ta omoia, apod otepeonombei 1o PDA, pvAdccoviot otovg 4°C.

2.9 AOKIMAXIA ANAXTOAHX MYKHTIAKHX ANAIITYZEHX

H dwdikasio mpaypotonoteitor otov Bdhapo kabétov vnpatikng pone. e tpipiio pe Opentikd
PDA tomofetovvtal pukpd koppdtio Sntikod YopTiod G€ TPIYOVIKY 1 TETPOYOVIKN OldToén
avaroya tov aplfud tov derypdtov. Kabe yoptaxt swafpéyetor pe 18 pl amd to embountd delypo
(éva. yaptakt daPpéyetar pe DMSO, 10 omoio omotelel T cvvOnkn €A&yyov). 10 KEVTPO TOL
tpAiov tomobeteitan £va koppdtt PDA, médvo 6to onoio avanticcetor putomafoydvog pokntog (1
TAeLPE e TOV pOKNTO Vo £pYETal G€ €mAQN He TO OBpemtikd Tov epéokov TpPAiiov). To tpiio
KAgiveton pe parafilm ko tomobeteitan otov enwactipa (25°C ) uéypt va avomtuydei o poxnTog Kot
va KOAOWEL OAN TNV EMPAVELD TOL TPIPATOV.

2.10KYTTAPOKAAAIEPIT'EIEX

Mo 11g mepapotikég dokpacieg ypnoortomdnke n evkapv®TIKY KutTopikny ospd HEK293
(Human Embryonic Kidney 293). Ta HEK293 mpoépyovtar amd mpwtoyevny avOpdmivo eufpoikd
veQPIKE KOTTOPO, TO OTTOl0L LETOCYNUATICTNKAY e YEVETIKO VAIKO adevoioh 5. O petaoynuatiopds
TPOTOTOINGE TOV KLTTOPIKO KUKAO T®V KLTTAp®V, pe amotélecpa to HEK293 va amotedovv o
aBdvatn xvttapiky] oepd. H ypnon tov HEK293 o1t ovykekpyévn perémn ompiletor ota
TOAMOTAG TTAEOVEKTHLOTOL TOVG OTIG IN VItro PeEAETES: E0KOAN YEVETIKY TPOTOTOINGT, VYNAG TOGOGTA
EMITLYOVG UETACYNUATIGHOV, YPNYOPOS pLuOudc avénong kot auecn omokplon o eEOKLTTOPIKE
gpebiopata (Hu et al., 2018). H petayeipion tov KOTTApOV TPOYUATOTOIEITOL TAVTOTE OE GVOKELT
Kabétov vnpatikng pong (laminair).
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2.10.1 Eendympo KotTapOv

Ta kdtrapo euidccovior otovg -80°C og cryovials tov 1ml, dtakvtomomuéva o eufpuikd Pocio
op6 (FBS) ka1 DMSO og avoroyia 9:1 v/v. To Eemdyoud tovg givor omapaitnto mpv Ty ekkivnon
TOV TEPARATOV. Alodtkacio:

1. Oépuavon Opertikod DMEM 4,5 g/L Glucose oto vdatorovtpo (37°C yia 30 Aentd)

2. ®épuavon cryovial oto véatorovtpo (37°C yia 2-3 Aentd)

3. MpocBnkn Iml Opemtikov kot tov mepieyopévov tov cryovial (Iml) oe cwinvapro falcon

4. ®duyokévipnon daivpatog ota 1000rpm yuo 5 Aentd o Oeppoxpacio dmpatiov

5. Amdppwyn vrepkeipevov

6. IlpocOnkn 5ml ¢@péokov Opertikob DMEM 4,5 g/L Glucose kot emavadioivtonoinon
npatog

7. Metagopd doADIOTOG KUTTAP®OV 68 PAGoKO Kot Tomofémon og enmactikd Khifavo (37°C,
5.0% CO»)

2.10.2 Opuyvomoinon

H 6poywonoinon eivar po dodikacio amokOAANoNS TOV KUTTAPOV ond TNV EMQAVELL TNG
eAdokag, M omola Pacileror oV wavOTNTO TOV TPOTEOALTIKOD gvibuov OBpvyivn va dcmd
nentOkeES aAvcides. Ilpaypatonoleitar O6tav mn KvttapokariiEpyeto kaAdyer 1o 80-90% 1tng
QAdoKaG, aALG Kot TPy kdOe melpapa mov amottel TV ypMon Kuttdpov. Aladwkacio:

1. ®épuavon Opvyivng kot Openticov viikod DMEM 4,5 g/L Glucose 6o vdatdrovtpo 6Tovg
37°C

Amopdxpuvon tov 1N vVapyovTog OpenTiod amd TNV PAACKA HEGH avappPOPNONG
[TpooBnkn Opvyivne (1ml yuo T-25 eAdoxeg, 2ml yio. T-75)

TomoBétnon pAdckog otov emmwactikd kKAMPBavo yio 1-2 Aentd

[TpocOnkm teTpamidciov 6yKov Bpentikov amd Tov Oyko Bpvyivng

o g ks wh

Metogopd mepieyopévon pAdokag og cwinvapto falcon kot puyokévipnon ota 1000rpm yo 5
Aentd og Oeppokpacio dwpatiov

Amdppryn vrepKeipevon

8. EmoavadiaAvtonoinon inuatog og Opentiko DMEM 4,5 g/L Glucose

~

2.11 BIOXHMIKEX AOKIMAXIEX

2.11.1 Aoxipacio MTT

H doxwacioc MTT [3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] sivor pia
TOGOTIKY] YPOUATOUETPIKN Otadkacio yioo Tn HEAETN TNG KLTTAPOTOEIKOTNTOG KOl TNG OvTi-
TOAOTAQGLOGTIKNG dpdong ovoildv. Xtnpiletor otn peToTponmn tov dAatog tetpaloriov MTT, to
omoio €yel kitpvo ypmdUa, 6€ KPLGTAAAovg @oppalaviov, ot omoiol Eyovv HoP ypdpo Kot givot
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adtdivtol. H petatpony| mpaypatomoteitoan poévo amd to {oviavd kvttopo, pe t Oopdon Tov
ptoyovoplakov eviOpov niektpikn agvopoyovion (Ewova 13). Ot kpvotaiiotl diaAvtonolovviot
HEC® 100TPOTOVOANG Ko TO OtdAvpa ewtopetpdrtol ota 570nm. H moapatnpoduevn amoppoenon
givo avarloyn tov apdpov tewv {ovtavov kat petafolikd evepymv kuttdpwv (Ghasemi et al., 2021).

NADH NAD*

Br /N [
\\- . -{1,' \ \ 3 ’-{ /"
/ 4
N-N > g
’I,/::-»-\I\/,J’\ N N Z\/- S\ = \/’/\ N N~ S\
[ I \\ —CH, { If \\ »—CH
X N—/ : N N/
CH, CH,
MTT Formazan

Ewova 13: Metatpony MTT og popualavio (Riss et al., 2013)

Awdikocio

1. ®pvywonoinom Kuttdpwv ot EALCK

2. Métpnon apiBuov kuttapov oe 10ul (pe to Thaxidio Neubauer) kot avaywyn oto ml yuo tov
KOTO TPOGEYYIOT] VITOAOYICUO TOV GLUVOAKOV aplBpol KVTTap®V 6T AACK

3. Zrpoowo embountov aptpod KuTtdpmv o€ TAGKEG LIKPOTITAOSOTNONG 96 Bécemv (TEAIKOG
6ykog 100ul avé mnyoddxt)

4. Avapovn yio 48 opeg

5. TIpocbnkn tov mpog pelétn ekyvlopdtov oe avéoavoueveg cvykevipmoelg (100 pl ava
TN yaddit)

6. Avapovn yun 48 dpeg

7. TIpooBnkn 50ul avé myaddxt dStoddpatoc MTT (MTT dwAvuévo o€ Opentikd péso DMEM
amovoia puHpod ¢ PovoOANG o€ cuykévipmon 0.5mg/ml)

8. Tomobétmon otov enwoaotikd KAiPavo yia 4 dpeg (37°C, 5.0% CO,)

9. Aoaipeon dwoAdpoatoc MTT

10. TTpocOnkn 150 pl 1ompomavoing o ke mnyadakt

11. TomoBétnom mAdkog otov avakwnmipa vy mepimov 30 Aentd, dcte v dAvtomombovv
TANPOS 01 KPUGTAALOL

12. dotopétpnon ota 570nm yuo pétpnon MTT kon ota 690nm Yo pétpnon Bopvov

13. Avaivon arotelecpdtov oto excel

2.11.2 Aoxipacia Aoverpepaons/p-yoroktolidaong

H dokipacio  Aovoipepdonc/B-yoraktoliddong yxpnolwomoleitar  yioo TV UEAETN  TNG
AVTIPAEYHLOVDOOVG Opdong TV ekyvAlopudtov. Xe kvttapa HEK293 eicdyston mAacpudiokog
QOPENGS, TOV TEPLEYEL TO YOVIO0 NG Aovoupepdong, To onmoio PBpioketal vd ToV EAEYYO LVIOKIVNTY
mov mepEyel otoyeia amokpiong otov NF-kB, évov petaypagikd mopdyovio mov emdyet v
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EKQpaoT YoVIdiov amdkplong o€ GAEYHoV (Y KuTokives) uetd amd £kbeon o€ kdmolo oTpecoydvo
mopdyovta, Ommg o mopdyovrag eieypovig TNFa, kabmdg kot to mAaocuido e B-yaraxtoliddong
Yo v kovovikomoinon tov omotelecudtov. O TNFo eivor o gAeypovoong kvtokivi, mov
ovvdedpevog otov vmodoyéa TNFR, emdyst v oamehevBépwon tov NF-kB amd tov apvnrikd
pvOuiot) IkB (Inhibitory kB) kot cuvendg v evepyomoinom g HETAYPAPIKNG SPAGTIKOTNTAG TOV
(Cooper et al., 2022). H dovoipepdon, pe v Tpoctnikn KoTtdAANAOL VIoGTPOUATOS (AOVGLPEPIVN)
ekl Popmtavyeta, 1 onoia aviyvedetar oe Aovowpepouetpo (Ewova 14) (Carter et al., 2015,

Hayden et al, 2014).
N N COOH
\> _</j|/ + Oy + ATP
Ho/@s S

LUCIFERIN
LUCIFERASE

N N 0
‘>_</S:/r + CO, + AMP + PPi
HO S

+ light (562 nm)
OXYLUCIFERIN

Ewova 14: Avtidpoaon Aovopepdong (Buccioni et al., 2011)

Mo v kavovikomoinon twv amoteAecudtov yivetoar dokiyr] P-yoAaxtoliddong, mn omoia
ompiletor otV vVEpOAIvon Tov ONPG and ) B-yahaktoliddon Kot 6TV Tapay®yn evog EYYPOILOL
TPOiOVTOG, T0 0moio aviyyvevetal pe potouetpo (Ewova 15) (Hosseini et al., 2021).

OH_OH
HO "
O;N >
2
H_OH R-galactosidase @
0 —_— G
HO
OH O2N
ONPG ©
(o]
Yellow

Ewova 15: Avtidpaon B-yoraxtoliddong (Joce et al., 2011)

Ot mAacudiakol @opeig Tov ypnotpomomonkay yio TV mapodiky] S1opUOAVVoT TV KLTTAP®V Eivat ot
PMMTV-NF«B-RE-luciferase ko1 pGS5-B-gal, ot onoior mapnydncov and Paktipio Escherichia
Coli XL1-Blue. Qg Betikry cvvOnkn eréyyov ypnopomomdnke n de&apebalovn (Dexamethasone,
DEX). H DEX c&ivar évac ocuvOeTikdC aymvioTig TOL LTOS0YEN TMV YAVKOKOPTIKOEWS®OV, TOL

KataotéAAEL TV evepyomoinon tov NF-kB kot yia avtd ypnopomoleiton og Oetikn ocuvOnkn eAéyyov
(Aghai et al., 2006).
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Awdikooio:

10.
11.
12.
13.
14.
15.

16.
17.
18.

19.
20.
21,
22,
23.

24.

Opovyivomoinomn KLTTépmv 6TV PALGK
Métpnon apiBuov kuttdpwv og 10ul (e to mhakidto Neubauer) kot avoywyn oto ml ya tov
KOTA TPOGEYYIOT VITOAOYIGLO TOV GLVOMKOV OPOOV KVTTAP®V GTN PAACKO
21pdoipo emBopntod apBpod KuTtdpov oe mhto KoAMEpyelng 24 Oécemv pe Opemtikd
DMEM 4,5 g/L Glucose amovoia pufpod e eoavoAns (telkdc 6ykog 500ul ava mnyadakt)
TomoBétnon midtov 61OV EM®CTIKO KAMPBavo kat avapov yuo 16 dpeg
Ao@aipeon Opentikod
[IpocOnkn 270ul @péokov Opertikodo DMEM 4,5 g/L Glucose amovoio gpvBpod g
QOVOANG avd T YAoKt
[Mapaokevn piypatog 1:
> 390ul pOuotikod draddpatog HBS 2X
[Mopackevn piypatog 2:
» 3,6ul CaCl;
» 3,6pg pPMMTV-NF«B-RE-luciferase
» 3,6ug pGS5-B-gal
» ddH20
Endaon ywo 5 Aentd og Oeprokpacio dopotiov
Avapeién piyporog 1 xon piypotog 2
Endaon ywo 25 Aentd o€ Beppokpacio dopatiov
[Tpoctnkn 30ul and o piypo ot kéOe TNyadaKt
TonoBétnon 6tov enmwacTtikd KAIPavo kot avapovi yio 16 opeg
Amoudkpoven tov 300ul Opentikov-piypatog
[MpooOBnkn 500ul @péokov Opentikodo DMEM 4,5 g/L Glucose amovoio gpvBpod g
QOVOANG avh T yaddKt
TomoBétnomn mdtov 61OV ENMAcTIKO KAIPAvO Kot avapovr] Yo 24 ®peg
Amdppryn Bpentikod
[IpocOnkn TV VIO pHEAETN EKYLAICUATOV O JIPOPES GLYKEVIPAOOELS OHAVLUEVO GE
Bpentiké DMEM 4,5 g/L Glucose anovcia epuBpod g eavoing (teikde dykog 200ul avd
mmyadakt), mapovcio M Oyt TNF-a. Q¢ Oetikny ovvOfikn eléyyov ypnopomoteitor m
de€apebalovn ko og apvntikn to DMSO
TomoBétnon otov enwacTikd KAMPBAvVO Kot avapovny Yo 6 dpeg
Amopprym Opentikon
[Mpoctnkn 70ul Reporter Lysis Buffer 1X avd mnyaddxt
TonoBétnon mdtov otov avadevtipa otovg 4°C yuo 30 Aemtd
AmoEeon em@avelng KVTTAP®OV Kol GVALOYT KLTTOPOADLOTOG o8 cwAnvaplo eppendorfs (to
TEPLEXOUEVO OO KAOE TNyadaKt YoPLoTd)
dvyokévtpnon, GLAAOYN LIEPKEIUEVOD Kt amodnkevon atovg -80°C

2.11.2.1 Métpnon Aovorpepdong
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H pétpnon g Aovowpepdone vyivetow pe v zmpoobnikn 100ul edikod avtidpaoctnpiov
Movowpepdong (mepiéyet Tris HCl 20mM, MgSOs 2,67mM, EDTA 0,1mM, DTT 33,3mM, Co-
enzymA 270uM, Aovoipepivn 470uM, ATP 530uM kot ddH20) oe 10ul kxutTopikod exyvAicporod.
Apéowg poMg mpootebel 10 avtidpacTplo TO Oelyua TOTOOETEITOL GTO AOVCIPEPOUETPO KoL
eotopeTpdTatl ota 380nm.

2.11.2.2 Métpnon B-yoraktoltodong

Apykd yiveton n mapaockevy piypotog, to onoio mepiéyel 200ul pubuiotikov dtolvpartog sodium
phosphate ko 3pl dreAvporog B-pepkantoadavorng 4,5M, MgClz 0,1M kot ddH20. H avtidpoon B-
yoraktoliddong yivetar pe mpocOnkn 200ul and 1o piypa kot 66ul and 10 didAvua VITOGTPMOUATOC
ONPG o¢ 20ul xvttaporvpatog. MoOMg o deiypata Kitpvicovy, yivetor modorn TG aviidpaong He
mv mpocOnkn 500ul Na;COs. Ta deiypota potopetpodvtatl oto 420NM cg KAIGGIKO QOTOUETPO.

2.11.3 AvocoamotiTope TpeTEIvOY Kotd Western

H avocoamotomwon katd Western amoteAel pio Tol0Tikn Kot Np-mocoTiKy TEXVIKN Y10 TN HEAET
TV Tpoteivov. Baoiletar oty edikn aAAnienidpaon evog TpmTOYEVODS OVIIGMOUATOS LE TNV TPOG
LEAETN) TTPOTEIV. XT1 GUVEXELD £VO OEVTEPOYEVEG OVTIGMUN GLUVOEETAL EOKA GTO TPMTOYEVEC. To
devtepoyevég avticopa givar ovlevypévo pe to évlopo HRP (Horse-radish peroxidase), to omoio
o&eldmvovrtag katdAnio vrootpopa (ECL) exhvet fropmtavyeia, 1) omoio Lmopel vo «kaywey QUAp
padtoypagpiag (Yang et al., 2012).

2V mopovca epyacio, 1 HEB0S0G AT YPNGILOTOMONKE Y10 TOV EAEYYO TG AMOTTMTIKNG OPAGNC
TV EKYLVAMOUATOV, LEAETMOVTOG TO ETLMESO TOV TPOKACTACHY -3 Kot -9 Kot Tng mpwteivng bel-2, mov
amoTeEAOVV amonTOTIKOVG diktec. H mpokaomdon-3, Ppioketal avevepyr] 6T0 KLTTAPOTAOGLO KO
KOTO TNV EVEPYOTOINGN TOV OTOTTMOTIKMOV HOVOTOTIOV UETATPEMETOL GTNV €VEPYTN Kaomaon-3. H
KOoTAoN-3 amoteAel (o amd TIC KOOTAGES TEAEGTEG, Ol OTOIEG €IVl KUGTEIVOTPOTEAGES, TOV KAT
mv andmtowon mEntovy avactoreic DNAchv, mupnvikés Aapiveg kot poplor Tov KVTTOPOGKEAETOD
odNy®VTOE 6TOV Katokeppatiopd tov kvttdapov (Cooper et al., 2022). H bcl-2 sivar o
OVTIOMOTTOTIKY] TPOTEIVN, 1 omoia evromiletal otV eEMTEPIKN TOXOVOPLOKY LEUPpavn Kol dpa
dlnpavtag otafepd to pepPpavikd dSvvoptkd, epmodiloviag Katd avtdv Tov TPOTo TV Onovpyio
HeUPpoVIKAOV TTOPOV KOl TNV €MOKOAOLON ameAELOEPOOT] UTOXOVIPLOK®OV TTAPAYOVTIOV OT®S TO
KLTOYpOUO C 610 Kuttapomiaoua. ‘Etotr coufdiiel oty kataoctolny g amomtoong (O’Brien et al.,
2008). H mpokaomdon-9, evepyomoteiton o1n OpaoTiKY| KAOTAoM-9 péow Tng oLVOEONS UE TO
KLUTOYP®UA C, KOTA TO EVOOYEVEG LUTOYOVOPLOKO OTOMTMOTIKO HOVOTATL KOl HEGH TPWOTEOAVTIKNG
néyng evepyomolel T Koomaoeg tedeotéc (Mcllwain et al., 2013). T v Kovovikomoinom
ypnooromdnke n B-axtivn kot to GAPDH.

H dwodikacio Eekvder pe to oTpOGILO TOV XBLUNTOV aplBUoD KLTTAPWV GE TATO KOAMEPYELNG 6
0écewv Kot petd amd 48 dpeg ENDOONG OTOV ENMACTIKO KAIPavo, mpootiBevtol ta mpog HEAETN
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ekyvMopato dwAvpéva oe Opentikdé DMEM 4,5 g/L Glucose (1ml) kot gpéoko Opentiké DMEM
4,5 g/L Glucose (Iml). To mdro emotpépetar oTov KAiPavo yuo 48 dpeg.

2.11.3.1 XvAhoyn Kot AV0M KVTTAPOV
[Ipaypatonoteitan og mhryo. Atadikacio:

1. Aogaipeon Opentikov

2. Ilpocbnkn Iml PBS avé anyaddxt

3. AmdEeon 1OV KLTTAP®V Omd TNV EMPAVEIL TOV TUTOL KOl UETAPOPA GE GOANVAPLO
eppendorfs

4. ®vyokévipnon ota 2.000 rpm yuo 7 Aentd otovg 4°C

AmOppLYN LIEPKEUEVOL

6. EmavodiaAvtomoinon lapotog pe S0ul Lysis buffer (oto omoio mpootifevion protease
inhibitors 1/100, DDT 2mM, PMSF 1mM)

7. Avapovn yuo 20 Aemtd

8. Tlepartépw wvtrapikn Adon péow vmepnyov (5 @opég pe didpkelo 1 devteporémton Ko

o

pecodraotniuota 30 devteporéntav og Eviacn 50%)

2.11.3.2 I1po6oropiopnoc oMk TPOTEIVIKNG cvyKEvTpoons (MéBodog Bradford)

H pébodog Bradford omotedei o ypiyopn kot gvaicbntn teyvikn HETPNONG TOV OMKOV
TPOTEIVIKOV GLYKEVIPMOGEMY 6TO KuTTtapOAvpa. Basiletar otnv adiayr| Tov péyliotov amoppo@nong
and 465nm ota 595nm kotd v Tpdcdeon g ypwotiknig Coomassie Brilliant Blue G-250 otig
npoteiveg (Kielkopf et al., 2020). Xvvenmdg m mopatnpoduevn amoppdenon ota 595nm eivau
avaA0yN TOL GLVOAOL TOV TPMTEIVAOV. AldtKacio:

[TpocOnkn Iml avridpactnpiov Bradford 1X ce 1l kotrapordpatog

AvépeiEn pe vortex kot avoapovn yio 20 Aentd 610 6koTdot

dotopérpnon ota 595nm

Y7ToAOYIoHOG  TPMTEIVIKOD — TEPIEXOUEVOL  PAoEL npotomng  koumvAng  Bradford
(y = 0,0345x + 0,0101)

Hwbnhpe

2.11.3.3 Hiektpopopnon SDS-PAGE

H mlextpoedpnon oe mnkt moAvakpvrowdiov (PAGE) emrpémer tov Soywpiopd tov
TPOTEVOV PAcel poplakod Bapove. Avtd gival duvatd pe v tpocsdnikn tov aroppumaviikod SDS,
70 0mo10 POPTILEL APVNTIKE TIG TPWTEIVEG, LE AMOTEAEGLO TV LETAKIVIOT TOVG GTNV TNKTY| LETE oo
epapuoyn niextpikov nediov (Nowakowski et al., 2014).

Apyd omonteiton 1 TOPACKELT TNG TNKTNG SO MPIGHOD, 1 OO0 ETITPENEL TOV SLOYOPICUO TOV
TPOTEIVOV Kot avapovn vy 25 Aemtd péypt va miéet. AxoAovBel m mapoackevn TG TNKTNG

32

Institutional Repository - Library & Information Centre - University of Thessaly
31/07/2024 19:22:00 EEST - 3.135.183.171



emotifagng, n onoia eEacearilel TV TaLTOXPOVN Kivnon OA®V TV TPOTEIVOV artd To 1010 onueio
Kot ovopovn v akopa 25 Aertd (Iivakag 3).

[nk emotifaéng [k dwyopiopov (10%)
Tris-HCI 0,125 pH 6,8 Tris-HCI 0,375 pH 8,8
SDS 0,1% SDS 0,1%
Acrylamide 4% Acrylamide 10%
APS 1% APS 1%
TEMED 0,04% TEMED 0,04%
ddH20 ddH20

Mivaxag 3: ZovBeon mnktov emotifoéng Kot Sty opiopon

‘Emerta yiveton n 0éppovon tov dstypdtov oto heatblock (95°C ywo 5 Aemtd), dote vao
anodwatayfodv o1 TpOTEives Kot 1 OpTwon Tovug oty mnkth (eoptdvovton 10ul and kébe deiyua,
T0 omoio. mepLEYovy amd 25ug mpwTeivikod mpoiovrog, 2,5 ul Sample buffer 4X kot o 6ykog
ovumAnpoveratl pe Tris-HCl 20mM pH 7,5). EmumAéov poptmdvetor ko £vag pre-stained pdaptopog
noptokov Papovg (3-245 KDA). H ovokevn yepiler e Running buffer 1X kot mpaypotomoteiton m
niektpoeopnon ota 80 Volt ya wepinov 2 dpsc.

2.11.3.4 Amotot®mon o€ pePPPavn VitpoKvTTOPivIg

AoV olokAnpwBel m miekTpoedpnor, Yiveror M AMOTOTMOOT TOV TPOTEVOV Ge PeUPpdvn
vitpokvtTopivng pe péyebog mopov 0,22um. Apywcd n TNKT | TOALOKPLAASIOL Kot 1) HeEUPpdvn
tonobetovvton oe Transfer buffer 1X ywa mepinov 20 Aentd (e€icoppdmnon). ‘Encrta petapépovran
otnv cvokevn niektpopetapopdg pali pe Transfer buffer 1X, o€ 0,35 Amber ywa 70 Aentd.

2.11.3.5 Blocking

Aol ohlokAnpwbel 1 amotvmwon, M peuPpavn vmokertar oto Aeyopevo blocking, ®ote va
amo@evyBody  un  ekéc  oAnAemdpdosl pe 10 mpwtoyevég avticopo. To  blocking
TpaypoTonoleital pe tomofétnon g peuPpdvng oe dwdvpa blocking 10% (mepiéyer yaio 10%
dwwAvpévo oe T-BST 1X) otov avadevtipa yia pio dpa.

2.11.3.6 Avocoaviyvevon TPOTEIVOV KOl ELPAVLIGT] CTLATOS

To mpwrtoyevn aviicopota wov ypnoipono|dnkay mopatifevron otov Ilivoka 4. Ta devtepoyev
avTicOuaTo oV Ypnolpomombnkay givar anti-mouse kot anti-rabbit, cvlevyuéva pe horseradish
peroxidase (HRP).

33

Institutional Repository - Library & Information Centre - University of Thessaly
31/07/2024 19:22:00 EEST - 3.135.183.171



Inyn kDA

Pro-Caspase 3 Anti-rabbit 35,19, 17
Pro-Caspase 9 Anti-mouse 47,37, 35
b-cell lymphoma 2 (Bcl-2) Anti-rabbit 26
Glyceraldehyde 3-phosphate .
A
dehydrogenase (GAPDH) nti mouse 36
B-actin Anti mouse 42

Mivaxag 4: [Ipmtoyevi avTicOUATO

Awdwkaocio:

1. 2-3 mhboeig g pnepPpavng pe T-BST 1X

2. Emdoon pepppavng pe Tpwtoyevég avticmpo otov avadeutipa yio 16 dpeg otovg 4°C

3. Amoppymn TpOTOYEVOLS AVTICMOTOC

4. 4 nevtéenteg mhvoelg pe T-BST 1X (otov avadsvtipa)

5. Emdoon pepppdvng e deutepoyevég avticopa otov avadeutipa yo. 1 dpa oe Beppokpacio
dopatiov

6. 3 mevidienteg mivoeig pe T-BST 1X (otov avadsvtipa)

7. Endaon pepPpavng pe ECL A ko ECL B (og avaroyia 1:1) 010 okotddt yio 3 Aemtd

8. Metagpopd pepPpavng oe €101k KooeTiva EKOECTG Y10 ELPAVIOT CHATOG GE PIALU
padloypopiog

9. Avapovn

10. ITAon g didivpa avartuéng onpotog (Developer) émg va peavietodv ot {dveg
11. ITAOon pe vepod

12. Exmdoon og dtdAvpa poviporoinong (Fixer) yo 1 Aemto

13. Avédlvon omoTeEAEGUATOV

2.12 ANAAYXH ATIOTEAEXMATQN

» Microsoft Excel: Zrotiotikég avaivoeig Student’s t-test (oTatioTikdg oNUOVTIKEG S1POPES LE P-
value<0,05) kot kavovikonooelg Tov anotedeopudtov (Adyot éviaong (ovov ekypAoudtoy v
HeAéTn mpog Eviaon (ovav TV HopimV ovapopds Yol TO ATOTEAECUATO TG OVOGOUTOTOTMOONG
katd Western). Ta oamotedéopata g dokipaciog MTT kot Aovoipepdong/B-yoraktoliddong
ekppalovtal wg HEGOG 6pog + v Tumikn amokiion (Standard Deviation, SD).

» ImageJ: ITocotikomomcelg Twv TpoTeivik®v {ovov and TV avocsoarotinmon katd Western

» Adobe Photoshop: Anpiovpyia €iKOVEOV 0moTEAECUATOV 0VOGOUTOTOTMOGNG Katd Western
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3. AIOTEAEXMATA

21 mapohoo epyacio, EKUETOALEVTIKOUE TNV UEYOAN TOKIAO SEVTEPOYEVOV UETABOAMTOV TOV
TOPAYOVTOL GTO. PUTA KOl EVIGYVOOUE TN GLGGMOPEVGT TOVG GTOVG PUTIKOVG 1GTOVG EMAYOVTOS TN
dnuovpyia cupPloTikng oyxéong pe tov oeéhmpo puoknta Rhizophagus irregularis. Xt ocuvéysio
OTOLOVOGOUE EKYLAICUATO OO TOLG PUTIKOVG 10TOVG UE 0&IKO aBVAECTEPA KO EEETAGAUE SLAUPOPES
mOaveg Proloyikég opacelg Tovg. Ta exyvAicpata Tpoépyovial omd TO LIEPYELO TUNLO TOV QLTOV,
oniadn amd Practodg kol eOAAG, aAAd Yoo cuvTopio oto €€Ng Ba avapépovtal wg «PAactoi». Ta
QUTA glyov VTOoTEL TOVG EENG XEPIGLOVG:

»  Mn gpfolacpéva utd
» Ovutd gpPohoocuéva pe tov AEM R. Irregularis

Yta gpfolacpéva eutd, yio va emPefaiwbdel n emtvyio amotkiopov Toug and Tov evoopvkopplitkd
poKNTe, VTOAOYIOTNKE TO TOGOCTO AMOKIGHOV NG Pilag HECH UIKPOGKOMIKNG TOPOTHPNONG Kot
Bpédnke 15%.

Ye Oleg TG Proroyikéc dokiég Exel copmepAneBel ¢ GLVONKT apPYNTIKOV EAEYYOL 1 EQPAPLLOYT
okétov DMSO kot T0 0moTeEAEGLATO TOV YEPIGUOV ALTOV YPNGUYLOTOONKAV MG T avapOopds Yo
TNV KOVOVIKOTOINGN OMOTEAEGLATMOV TOVS VITOAOITOVG XEPLGLLOVE.

3.1 AIEPEYNHXH ANTIMYKHTIAKHX APAYXHX

Apyikd eréyyOnke M oavtipoknTiokn dpdon TV eKyvVAMoudTov. Xpnoipomomdnkay QuTIKA
ekyvAiopoto Practdv Lotus japonicus, amd un epporacuéva kot gpporacuéva pe AEM outd
ovykévipwong 4mg/ml. H avtipokntioky tovg dpdon eléyybnke evivtia oe 13 gutomaboyodvoug
oK TEG Ko o amoteAéspata cuvoyilovron otov Ilivaxa 5.

e O i o b oy o NN
Sclerotinia sclerotorum 2529 - -
Alternaria alternata 2596 - -
Botryosphaeria stevensii 1688 - -
Botrytis cinerea 1948 - -
Venturia carpophila 1350 + -
Monilia fructicola 2684 - -
Fusarium chlamydosporum 1127 - -
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Fusarium oxysporum 2550 - -

Aspergillus niger 1970 - -
Colletotrichum acutatum 2705 - -
Rhizoctonia solani 2531 - -
Phomopsis vexans 1329 - -
Verticillium dahlia 2509 - -

IMivaxag 5: ATOTEAEGUOTO OVTIHVKNTIOKNG OPAOTG PUTIK®OV EKYLVAGUATOV PAOCTOV pn omoikiopévov L.
japonicus 4mg/ml kot Bractdv amd @utd L. japonicus spfoitacuéva pe R. irregularis 4mg/ml. Onov (+)
TOPOTNPEITOL AVAGTOAN] TNG AVATTLENG TOL HOKNTO EVD OOV (—) JEV TAPUTNPEITAL AVOLGTOAN).

H Ymapén avtipvknrioxng dpdong kabopiletar and v mopepndoion oy avantvén tov poKnTo
pog to onueio tov tpPAiov, 6mov Ppioketar dSMONTIKO YOPTAKL EUTOTIGUEVO LE TO VIO UEAETT
ekyOMopo. AVOoTOAM] ™G MHLKNTIOKNG ovamtuéng mapatmpndnke povo evavtio tov Venturia
carpophila, kot 0wt g TOAD HiKPO TOG06TO, AId TO EKYOMGLO TOV TPONADE O TOL ATOIKIGUEVO, LUE
AEM o@vutd (Ewova 16A). Avtifeta, 6Aot o1 vrdroumol poknTeg avortoydnkav TANpwg oto TpiAio
(evdeKTIKY OEKOVIoT TANPOVG avamTuéng otnv Ewdva 16B).

Excydliopo. e / o 4
3 " ExroMopa 6k . =
QOIKICUEV®Y LUE "/ ) Excxbhopo: s Exgdhopa pn

: OROKIGUEVEV QTOIKICUEV®V IE TTOUKIGLLE
AEM gutéav ¥ U ’ u OTMOWKIGUEV@V
PLTWV AEM gutev QUTGV

Venturia carpophila Phomopsis vexans

Ewovo 16: (A) Avaotorr] avamtuéng udoxknta Venturia carpophila and gutikd exydhoua Practodv L.
Japonicus eufoiacuéveov pe AEM 4mg/ml. (B) Evdewctiky] anekdvion mANpovE HOKNTIOKNG ovamrTuéng
(Phomopsis vexans) oe tpiffiio, Topovcio QUTIKGOV eKyLAMGHATOV PAactdv pn amokiopévav L. japonicus
4mg/ml xor Practdv amd eutd L. japonicus epforacuéva pe AEM 4mg/ml.
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3.2 AIEPEYNHXZH ANTI-TIOAAANAAXIAXTIKHX APAXHX

[Ma tov éleyyo ™G avTi-TOAALUTANGIOGTIKNG OPACTC TV PUTIKMOV EKYVAICUATOV YPTCLULOTOONKE
n doxpacio MTT. Xe kaAlépyela kuttapov HEK293, tpooténkav ta vtd pekétn exyvAicpato o€
4 dapopetikég ovykevipmoelg: 20ug/ml, 50ug/ml, 100pg/ml ka1 200ug/ml. Q¢ cvvOnkeg eAEyyov
ypnowonomdnkov DMSO 1/1000, DMSO 1/400, DMSO 1/200 xor DMSO 1/100. Onw¢ @aiveton
omv Ewoéva 17, 48 opec petd v mpocHnkn TV eKYLAMOUAT®V, TOPATNPEITOL GTATIGTIKA
onuovtikn peimon g Kuttopikng Procottoag e taéNg tov 20% amd to ekyOLAICUA TOV uUn
ATMOIKIGUEVOV GVTOV cvykevTpdoewy 20pg/ml, S0ug/ml kot 200ug/ml. Ocov apopd to ekyvAicuaTo
amd T OMOIKIGUEV VT, 68 cvyKévTpwon 20ug/ml ko 200pg/ml, eppdvicav emiong peioon g
KUTTOPIKNG PLoctuodtTog o€ oYEon Le TIG avtioTolyes cuvOnkeg eEAEYYOL, AAAA o€ LKpOTEPO PaBlo
and TO. UN-OMOIKIGUEVO, UTE, EVD TOPATNPEITOUL amoLGia ETIdpAcG 0TI cLYKEVTp®oelg 50 pug/ml
kot 100 pg/ml.

l§1.4
c #
_'61.2 #
3
61.01111 % . #fI#*
3 i * x
a 08 IIII I I
=
N4
a 0.6
E
E 0.4
¥
‘§0.2
% 0.0
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VO S A \(“ \(0 \(“ \(° \(“ \6‘ \<° \6‘
FLLE A EE PP
X N AR K ) VY L9000
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Ewova 17: A&oddynon g avti-moALOTANGCLOCTIKNG OpAoNg TMV QUTIK®Y EKYLVAGUATOV PAOCTOV Un
amowkicpévay L. japonicus (CON B) kot fractdv amd @utd L. japonicus eppoiocuéva e R. irregularis
(DAOM B) o¢ xbdtrapo HEK293, petd omo enmdoon 48 opdv. H oxetikn kuttopiky froocipuotnta ekppaletat
®G 1 KLTTAPIKY] PLOcIUOTNTA TOpoLGio TV VIO HEAETN EKYVAMOUATOV 08 cOYKPIon UE pia cuvOTKn eAEYyoL
(DMSO). H xvttopikr] Biociudtnta oty cuvOnkn edéyyov givar 1. To dedopéva avalddnkay Le GTATIGTIKY
avalvon t-test kot ekepalovtor og o pécog opog + SD, (n=4), *p<0,05, **p<0,01, ***p<0,001 oe cvykpion
ue v avtiotoyn cvvOnkn eiéyyov. Emiong, £yve ohykpion g oyetikng Kuttaptknig frocdtntog petac&n
TOV 2 PLTIKAV ekyvAlcuatoy #p<0,05, # # #p<0,001.

3.3 AIEPEYNHXH ANTI®AEI'MONQAOYX APAXHX
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2 ovvéxeln mpayuatomomonke EAEYYOG TNG  OVTIPAEYHOVAOOOLS OpAoNG TOV  QUTIKOV
eKYVMoUdTeV, péocm g doKipaciag Aovoipepdons/B-yoraktoliddone, n omoia otnpileton otV
HETPNOT TNG LETAYPOUPIKNG OPACTIKOTNTAG TOV HETAYpapikol mapdyovta NF-kB, petd amd éxbeon
otov mapayovta eieypoving TNFa. Xe kahiépyeta kuttapov HEK293 pedetOnke n enidpaon tov
EKYVAICUATOG PAOGTOV OO UM OTOIKIGUEVO GLTE Kol TOV EKYVAMOHOTOC PAOCTOV amd OTOIKIGUEVOL
ue AEM ovutd og ovykévipoon 100ug/ml, tapovcio kot amovoioa TNFa, petd and endaon 6 opov.
Q¢ Oetikn ovvONKn eAhéyyov ypnotpomombnke m DEX, evd o¢ apvntikny ocuvOnkn eAiéyyov
ypnoponomdnke DMSO 1/200.

Onwg ogaivetor oty Ewoéva 18, n moapovoioc TNFa odynoe oe 14 o@opég avénomn g
uetaypoaeikng opactikotnrag tov NF-kB ot apvntikn ocuvOnkn eiéyyov (DMSO). H Oetikn
ovvOnkm eiéyyov, DEX, mpokdiece peimon, g taéng tov 30%, g emayduevng amd tov TNFa
petaypagikng dpactikdtnrog tov NF-kB evd 1o exydlopa amd pn omokicpuéva Quté TPoKAAEGE
OTOTIOTIKOG CNUOVTIKN adENon otn petaypapikn dpactikotnta tov NF-kB, oe mocootd mepimov
20%, oe oyéon pe M ovvOnkm eréyyov. To exyvAopo amd OMOKIGUEVO QUTO OEV TPOKAAEGE
OTOTIOTIKOG ONUOVTIKEG peTaforéc oty enayopevn and TNFa petaypapikn dpacticdtnta tov NF-
kB og oyéon pe tm ovvOnkn eléyyov, oAAE TPOKAAESE GTATICTIKMG ONUOVTIIK UEIDON NG OF
cVYKPLoT HE TO EKYOMGHO amtd U OmOKIGUEVO UTE 6€ T0G06TO 30%.
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g 18 #
&

_9_16 #
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< 12
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7<) 4

=

¥ 2

=

T min nie sis b

W

TNFa(-) TNFa(+)

WDMSO ®DEX mCONB100pug/ml = DAOMB 100ug/ml

Ewcova 18: A&oldynon g avilpAeyovadovg dpdong (UEC® NG KATAGTOANG NG EMAYOUEVNG OO TOV
TNFa petaypagikic dpactikomrag tov NF-kB) tov gutikdv exyviiopdtov Proctdv un arokicuévov L.
japonicus (CON B) kot Practdv and ¢utd L. japonicus suBoiacpéva pe R. irregularis (DAOM B) og
kottopa HEK293, petd amd endoon 6 opov. H oyetikn dpaoctikdtnta Aovcipepdong TPOKOTTEL HE
KOVOVIKOTTOINGT TNG OPAcTIKOTNTOS AOVGIPEPAONG LE TN dpacTikdTTa TG B-yohaktoliddonc. Xt cuvOnkn
eréyyov (DMSO) n oyetikn dpactikdtnTo, Aovoipepdons woovtar pe 1. Ta dedopéva exkppalovior w¢ PEGog
opog + SD, (n=3), *p<0,05. Eniong, obykpion ¢ oyeTIKNG dpacTikdOTNTAC AOVG1QEPIoTS £yve HeTalD TmV 2
PLTIKGV ekyvAlcpatov # #p<0,01.
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3.4 AIEPEYNHXZH ANIONTQTIKHX APAXHX

Televtaio a&loloynOnke N NIOPACT] TOV PLTIKOV EKYVAIGULATOV GTOVG UNYOVIGUOVS OTOTTOONC,
HEC® UEAETNG TNG EMIOPOCTG TOVG OTA TPMOTEIVIKA EMIMEdD TNG TPOKACTAONG-3,TNG TPOKACoTAoNG-9
kot tov bel-2, epapudlovtag avocoanotinmon katd Western. Xe kaAlépyela kvttdpov HEK293
npootédnkay to ekyvAiouata amd PAAGTOVG U OmOKICUEVOVY Kol anokiopéveov L. Japonicus oe
ovykevipooelg 20ug/ml ko 100pg/ml. Qg cuvbnkn ehéyyov ypnowomobnke DMSO 1/1000 ko
DMSO 1/200 avtictorya.

[Ipota peietOnkay ta TpOTEIVIKA enineda TG mpokaocndons-3. Onwg eaivetan otnv Ewova 19,
TO. QUTIKG EKYVLAICUHOTO OO [N OTOIKIGUEVO QUTE TpokdAesov Uikpn Meiwon ota emimeda NG
npokacmdons-3 (5-10%) kot oTig 600 GLYKEVIPMOELS, EVO TO EKYVAIGLOTO OTOIKIGUEVOV QUTOV
amodelydnkav mo Jdpaoctikd kabdg mpokdiesov peyodvtepn peimon (11% oty ovykévipwon
20ug/ml kot 15% oty cvykévipoon 100ug/ml).

‘Enetta, pehemOnkay 1o tpoteivikd enineda g npwteivng bel-2. Onwg kot pe v mpokacmion-
3, Kot Ta dVO EVTIKG eKyLAlopaTa oTIG oVYKevTpdoels 20pug/ml kot 100pug/ml odnynoav ce peioon
TOV TPOTEWVIKOV emmédwv tov bel-2, pue ™ péylom peimon va mopatnpeitor and 10 ekyOMOUA
QMOIKIGUEVOV GUTOV cvyKéVTpwong 100ug/ml (27%) (Ewova 19).

Tehevtaio, pelemOnkav to mpoteivikd emimedo tng mpokacmdons-9. Ta amoteAéoparo g
doxaciog, onwg eaivetoar oty Ewova 19, dev €dei&av onuavtikég HeTAPOAES TOV TPOTEIVIKAOV
eMIESOV NG TPOKASTACNS-9 Kot amd Ta 2 ekyvAicpoTa.

Yvvoyilovtog, T0 To dPacTIKO PUTIKO EKYVAMGHO OGO aPOopd TN Uel®ON TG TPOKAGTACNG-3 Kol
tov bel-2, eppaviletar va givat to ekxydAMGHO amd omoKIGUEVH UTE o€ cuykévipmon 100ug/ml.

ProCasp-3 s S

ratio procasp-3 / B-actin 1 094 0.89 1 0.90 0.75
DCl-2 - - —
ratio bcl-2 / B-actin 1 0.84 0.82 1 085 0.73

B-actin Sy —— —
Ewova 19: A&oddynon g emidpaong tov

Protcaspase-gl T —— ——— QUTIKOV EKYLVMOUATOV PAOCTOV UN OTOIKIGUEVOV
ratio procasp- . .
P G APDY 1 108095 1 106099 | japonicus (CON B) kat ractdv omd ¢utd L.

GAPDH «ue wsbamss amamams  japonicus epporiacpéva pe AEM (DAOM B) cta
emineda TV TPOTEIVOV TpoKuoTdon-9,

@ EE @ EE ; ;
s © o S ® o npokacndon-3 xai bcl-2 ce kotropa HEK293,
0 81 gl = § 81 uetd omd emncdoon 48 owpaov. O  avaroyieg
% 023 b = TPOKVITOVY LE KOVOVIKOTOINGN NG €VIOonG TV
8 2 % g Lovav tav o perétn exyoiioudtov pe tig {dveg
a O g g B-axtivng 1 GAPDH avtictoyyo.
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4. XYZHTHXH

Ta @utd moapdyovv €va mAN00¢ devTepoyeVDV UETAPOMTAOV (QOIVOMKES EVMDGELS, TEPTEVIO KO
alOTOVYEG EVAGELS), Ol OMOI0l GLUUETEXOVYV OTNV EMKOWV®VIDL TOL QLTOD HE TO TEPPAALOV,
TOPEYOVTAG TPooTacion evaviio oe Protikég kot afrotikés koatamovinoels. IloAdol @utikoi
devtepoyeveic petaforiteg aflomolovvioan omd ToV AvOpwTO, AOY® TOV QUPUOKEVTIKMOV TOLG
W0TNTOV, Y10 TNV OVTILETOTION Kot Ogpameio acOeveldV.

Ed® xor ypovia, givor yvootn 1 enidpoacn Tov 0evOpOLOpP®Y EVOOUVKOPPILIKOV HUKNTOV GTO
QLTIKO peToforopa katd ™ ocvuPioon pe eutd. ITo ocvykekpuéva, n couPlOTIKN oYéon emayet
TOWOTIKEG KOl TOCOTIKEG TPOTMOTMO|GELS GTOVG 0evTeEPOYevels petaforiteg. Xvvemmg, dwaitepo
EVOLUPEPOV TTOPOVCIALEL I UEAET] TV CUUPIOTIKOV QUTOV, MG EVOAALOKTIKG HECO TOPOYWOYNG
devtepoyevov petafoltdv pe Ploroyikég dpdoeic. Tt mapovoo epyacia, OlepevviOnke n
OVTIHLVKNTIOKT), OVTI-TOAAOTANGIOCTIKY, OVIUPAEYLOVMOONG KOl OTOTTOTIKY OpAoT €KYLAICUATOG
QLTOV, Tov cvpuPidvovy e AEM.

INo v mopoyoyn ekyviopdtov, ypnoworomnkay Practoi eutdv L.japonicus, mov &iyav
euporactel pe tov devopopopeo evoopvkoppillikd poknto R.irregularis kot Broctol Qutdv
L.japonicus mov dev gufoldotnkav pe AEM. H exydhon éywve pe ofikd obvieotépa, Evav
0OpPYOVIKO O1ADTN OV EMTPEMEL TNV EKYVAICT GMOA®MY OPYOVIKAOV LOPI®V Kol OpYOVIKOV popiov
LETPLOG TOAKOTNTOG. XT1 GLVEXELN, Ol devtepoyevelg petafoliteg doivtomrombnkay ce DMSO, c¢
ovykévtpwon 4mg/ml.

Y& TpMTN PACT, SLEPELVHONKE 1 AVTYLVKNTIOKY SpAoT] TOV EKYVAIGUATOV (o€ IN VItro doKipuéq)
evavtia og 13 putonaboydvouvg poknTeS. AVOGTOAN TG LVUKNTIOKNG avamtuéng Tapatnpndnke poévo
otov poknta Venturia carpophila omd 10 exydAopa tov omowicpévov eutodv. H avactoin
napatnpOnke o€ pikpd Pobud kot ovtd MOAVAS 0PEIAETOL GTOV GYETIKA YOUNAO OTOIKIGUO TV
QLTAOV omtd Tov pokNTo. [daitepo evolapépov mapovotdlel | e£€101KEVOT TNG AVTILVKNTIOKTG dPEong
TOL eKYLAIoHOTOC, KaOhg TapatnpnOnke povo yia évav eutonafoyoévo poknta. H mapatmpoduevn
avaoToAr] mlhovov va ogeileton €lte otV ALENUEVI] GLGGMPELOT KATOWOL MON VTAPYOVTOG
devtepoyevoic petaforitn M oty de NOVO mopoywyn KATOoL OeVTEPOYEV UETOPOAITN, OV
opeiletar amokAewoTik@ ot ovuPimon. ITlponyodueveg peréteg emPePardvovv 1660 TNV
oLOGMPEVGN dEVLTEPOYEVOV peTafoltdv Kotd ™ ovpPioon (Santos et al., 2017, You et al., 2023),
0G0 KOl TNV €KQPOOCT YOVIOI®V OTO. QUTIKA KOTTOPW, 1) OTMOl0l EMAYETOL OMOKAEICTIKA KOTO TN
ovuPioon pe AEM (Massoumou et al., 2007, Guether et al., 2009). Xe ka0 mepintwon, n opdon
aLTOV TOL popiov, evtomileTol GTO VIEPYELO TUMLO TOV GLTOV, KATL TOV ivar eEQPETIKA EVOLOQEPOV,
kaBmg N cvpprotikn oxéon eykabidpvetan otic pileg. To poplo avtd eite mapdaydnke otig pileg kot
énerta petapépinke otovg PAactoig, eite HEo® onpatoddTNoNG Ao Ti§ piles, mapdydnke amgvbeiog
oto vrépyelo tunua. H aviywoknrokn dpdon Practodv amowkicuévov pe AEM  eutav, €yxet
napatnpnel kot amd mponyovpeveg pedéteg. Ot Sanmartin et al. (2020) evtoémcav avénpéva enineda
™G avTiukpoPlokng Ayvavng yatein oe eOAAa Qutdv Toudrtag amowkiopévev pe G. intraradices, og
OYXEOM WUE WUN OMOIKIoUEVO, QUTE, HETO amd ékBeon otov eutomaboyovo B. cinerea. Emumdiéov,
nopaTNPNONKE ALENUEVT] OVTILVKNTIOKY OpdoT TV aBéplov ehaimv Aepovoyoptov EUPOAIAGLEVOL
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ue petypo AEM, evéavtia otov poknta Fusarium solani, oe coykpion pe un epforacuéva eutd (Eke
et al., 2020).

21 ovvéyela, LEAETONKE N aVTI-TOALOTANGLOGTIKT OPACT] TOV PUTIKMOV EKYVAGULATOV, LECH TNG
dokpaciag MTT, oe kuttapa HEK293. IpaypoatomomOnke 48dpm endoon TV KLTTAP®V UE TO, LTTO
uelétn exyviiopota oe ocvykevipooelg 20ug/ml, 50pg/mi, 100pg/ml ko 200pg/ml. Ta ekyviiouata
oo U1 OTOIKIGUEVO PUTE, ELEAVIGOV KVUTTOPOTOEIKOTNTA, 1) OTTOl0 00N YNOE GE UEIMON TNG GYETIKNG
KuTTapikng Prooyotntag g tééng tov 20%, oe oyéon pe t ovvOnkn eréyyov (okéto DMSO).
[Mopatnpndnke, ToG Ta EKYLAICUATO OTOIKICUEVOV QLTOV EUPAVICAV UEIOUEVT KVTTAPOTOEIKOTNTA
oe OoxéoN HE TO EKYLAIOHATO UM OMOWKICUEVOV QLTOV. H mapatnpovduevn opdon, umopel vo
OQEIAETOL GTN TPOTOTOINGT TOV PULTIKOL JELTEPOYEVOVS UETAROAKOV TTPodik amd toug AEM, n
omoio. mBavov odnynoe &ite oI CLGGOPEVLON KATOWOL HOPIOL TOV OVOCTEAAEL TNV OVTi-
TOAAOTAAGLOGTIKY Opdiom oV p@avilovy Ta Un ATOIKIGUEVO UTA 1) GTNV LEIMOT TOV EMTEOWMV TOV
devtepoyevols peTaforitn mov €xel OVTI-TOALATAACIAGTIKES 1010TNTEG. DaiveTarl Tmg 1 cvvBeon TV
HETAROMTAOV OV GLGCOPEVOVTOL GTOVG GLUPIOTIKOVS 16TOVG KOl £YOVV OVTI-TOAAATANGLOGTIKY
dpdon, e&aptdror TG0 amd To €100¢ TOV PLTOV OGO KOl AO TO €100¢ TOV POKNTO, KOOMG LITAPYOLVY
avaPOPEG GE TPONYOVUEVEG LEAETEG, OOV TAPATNPNONKE EVIGYVUEVT] OVTI-TOAAATAAGIOCTIKY OpAcN
oto. cupprotikd eutd. o mapddeypa, exyvAiopato amd @utd tlivilep amowkiopéva pe AEM
EUOAVIGOV QLENUEV AVTIKOPKIVIKT] OpAoT EVAVTIO GE KAPKIVIKG KOTTOPO LAGTOV (KVTTOPIKN GEPA
T47D) (Suhart et al., 2018, 2022). EmumAéov, ta ekyvAicpoto omokicpévov ue AEM outdv mov
peAetOnkav omv mapodoo epyacio, evOEXOUEVOS Vo eLPavICovy ovTi-mOALUTAACIAGTIKY] Opdon
gvavtia o€ GAleg xuttapikég oepéc. O Torres et al. (2019), pelétnoav v avIIKOpKIVIKY dpdon
dapopetikmv kKAovov Vitis vinifera, epfolacuévov pe AEM, og 4 kapKvikég KOTTOPIKEG OEIPEG,
Kol mapoatnpnoav  O0tt 0 1010 KAOVOG  eUQOVICE  OWEOUEUDOCEL OTNV  TOPATPOVUEV
KUTTOPOTOEIKOTNTA, OVAAOYX LLE TNV KVTTOPIKT GEPA, LE TNV omoia emmaloTay.

H pedém g avtipieypovddoug dpdong Tmv eKYLVAMGUATOV TPAyUATOTOmONKe Le T doKiLacio
rovcpepaong/B-yoraxtoliddong, katd v onoio kOttapa HEK293 enwdotnkav 6 mpeg pe ta vrd
uelétn exyvhiopato cvykévipoong 100pg/ml, mapovsio kot amovoion TNFa. Xtn ovvéysio
petpninke mn  UETOYPOOIKN OpacTKOTNTO TOL Tapdyovta ¢@Aeypoviig NF-xB. Onog rrav
aVOUEVOUEVO, 0TI apvnTikn ovvOnkn eléyyov (okéto DMSO), n mapovoia TNFa, mpokdiece 14
Qopég avénon ¢ petaypaptkng dpactikotntag tov NF-kB, n onoia peiwdnke oe mocoostd 30% and
mv deapebalovn (DEX), pia yvoot ovoia pe avtipAeypovaon opdaon. H endaon tov kxouttdpov
ue 1o ekybMopa Practdv amd un epfoilacuéva eutd, odnynce oe 20% adénomn g HETAYPAPIKNG
dpactikdrag Tov NF-xB (o€ oyxéon pe v cuvOnin apvntucod eAEyyov), kdtt Tov iomg deiyvel v
TopoVGio TapayOdvVTIOv EAEYLOVIS 6To ekyOAMcua. Afloonpueimt eivor n mapatnpoduevn peimon,
™mg TaENG Tov 30%, ¢ emayopevng amd tov TNFa petaypagikng dpactikdmrag tov NF-xB, and 10
EKYVAICLO. OTTOIKICUEVAOV QUTMV, GE GUYKPION HE TO eKYVAopO amd un oamowkiopuéva eutd. To
OTOTEAECLLO, OLTO GUVETAYETOL TV TOPOVGIO TAPAYOVIMOV LLE AVTIPAEYLOVAOON OPACT GTO EKYOMGLLOL
amd ToVG PAOGTOVE TOV OMOIKIGUEVOV QUTMOV 1] EVOAAUKTIKE avTIKATOTTPILEL TNV KOTOGTOAN TOV
povomatiov eAeypovig amd tovg AEM. H evioyvon g aviipieypovmoovg dpdong pmopet va
emrevyfel pe GLOCMOPELOT OEVTEPOYEVMDV UETAPOMTOV TOV £YOLV AVIIPAEYLOVMOELS 1O10TNTEG.
[Tponyobdueveg perétec vmootpifovv avty ™ Bewpia. o mapdaderyua, n cvppioon tov Cichorium
Intybus pe AEM, emdyelt T GLGOMPEVOT] €VOC OVILPAEYLOVAOIOVG (QOIVUATPOTOVOEIZ0VS, TOL
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ovopaletar kikoptkd o&v (chicoric acid), to omoio dpa katactéAlovtag to povordtt tov NF-kB
(Rozpadek et al., 2014). EmnpocOétmg, mhobolo oe aAkoroedn], ekyviiocpuata koékkvov tliviiep
(Zingiber officinale) anowicuévov pe AEM, mpokdlecav peimon NG QAEYHOVMOIOVS OTOKPIONG
KUTTAPOV TOVTIK®V, HETO and epPoroocud pe 1o euforo Pfizer evavtia otov SARS-CoV-2 (Hefni
et al., 2023).

Televtaio depevvnnke m  omomtOTIKY Opdon TV  ekyvMopdtov. Kottapoa HEK-293
enmaoTnKoV Yo 48 dpeg pe To VIO UEAETN eKyLAIcHaTO, o8 cvykevIpOoel 20ug/ml kot 100ug/ml
Kol £TELTO TPOGOIOPIGTNKAY TO TPOTEIVIKA EMIMES 3 SEIKTOV TG OMOTTOONGS, TNG TPOKUGTACNG-3,
™G MPOKOOTAONG-9 Kot TG avti-amontetikng npoteivng bel-2, péow oavocoamotinmong katd
Western. Ta anotehéopata £dei&av peimon ota enineda g mpokaomdaone-3 kot tov bel-2 amd 1o
EKYLAICLLO OTTOIKICUEVOV QUTMV KOl GTIS OV0 GUYKEVIPMGELS, LE TNV MO LYNAN pelmon, g TaENg
tov 15%, va mapatnpeitol omd t0 EKYOAMGUO TOV OTOIKIGUEVOY VIOV 6€ cLYKEVTpmor 100ug/ml.
YVVETMG, TO EKYVAGLLO OO TO OTOIKIGUEVE PLTA OIVETOL VO ETAYEL TNV O10OKOGIO TNG ATOTTOCNG
pe docoelaptmuevo Tpoémo. e avtibeon pe ta mpoavapepBEvia Lopla, To TPOTEIVIKAE emineda g
npokaomdons-9 éuevav otabepd o OAeg T1g cuvOnKkec. H mpokaomdon-9 coppetéyetl 6to evooyevég
LULTOYXOVOPLOKO OTONMTMOTIKO LOVOTATL, OMOTE EPOGOV OV EVIOMIGTNKAV UETAPOAES OTA TPOTEIVIKA
eminedd Mg, ovumepaiveTor OTL M TOPATNPOVUEVN AMOTTOGCTN, 0gv cvpPoivel HEC®  TOL
OLYKEKPIUEVOD HOVOTTOTION. XE TPONYOVUEVEG UEAETEG, £YEL KOTAYPOUPEL 1] OTOTTOTIKY] OPACT] TOV
devtepoyevav petafortcdv (Bhattacharya et al., 2009, Allouche et al., 2010, Sbrana et al., 2014), n
omoio. cVLUPWVO pe TNV vrdpyovca PiProypaeia, de&dyetor 1000 PECH TOL €VOOYEVOVG OGO Kol
uéow tov e&myevovg povomatiov (Kumar et al., 2015). Xuvvenmg, n amomtoTiK) Opdorn TV
gkyvAoUATOV artd Toug PAAGTOVG PLTOV amowkicpévav pe AEM, mbavov opsiletanl 6€ cuGam®PELON
KAmolov dgvtepoyevolg petafoiitn (1 piypotog devtepoyevav petafoAt®dv), mov emdyst v
AmOTTMOT, KOTL TOV GLVAdEL Kot pe maioidtepeg épevvec. o mapddetypa, afépia hato amd
EVKAALTTTO ELEAVILOVV ATOTTOTIKY dPAcT, Kol To emineda Tovg avEdvovtat kKatd tnv cuuPioon ue
AEM (Abiri et al., 2021, Bi et al., 2007). EmnAéov, katd t ovuPimon Vitis vinifera pe AEM,
TOPOATNPEITOL ODENCT TOV EMITEIM®Y TOL TTNTIKOL TEPTEVOEOOVS YEPAVIOAN, TO omoio eu@avilet
npoomontmtikés 1wotnteg (Velasquez et al., 2020).

Yvvoyilovtog, omnv moapovoa epyacio mopatnpndnke mn Oetikn emidpaomn g cvuPiowong tov
ovtov L. japonicus pe tov AEM R. irregularis omv oviipokntokn, oviipAEYHovOo Kot
OOTTOTIKY OPAOT TOV EKYVAGUATOV TOV TPOEKLYOV OO TO VLEPYELD TUMUO TOV GUTOV. AV Ko,
aKopa, mpémel va, 0lavubel peydin andotacm, N PN o SLUPIOTIKOV CLGTNUATOV EOIVETOL VO Eivol
Ho. TOAAG VITOGYOUEVT] EVOAAAKTIKY LEOOOOC TOPAYWDYNG EVHOGE®MVY UE XPNOILES PLoAoYIKEG OPAGELS,
7oV B uropoHGa Vo EPAPLOGTOVV TOGO Y10, TV AVTILETMOMIOT 0GHEVEIDV 060 Kot GTY| YewpPYia.
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