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OepoTIKEG EVOTNTES TPOS AVAAVGT)

Q@ Artokplon Twv putwv otn PapuvtnTa
(TewTtpOMIOMNOC)

Q@ Enidpaon unxavikwyv epeBLlopatwy otnV avamntuén
(©Owypopopdoyeveon)

Q@ Enibpaon tnc avopyavnc Bpednc otnv avamntuén
(Tpodopopdoyeveon)

Q@ Entibpaon twv yapunAwv Beppokpacilwy otnv
avOnon twv opBoApwv (Eapivomoinon)



Ognotikn Evomro 1

ATOKPLoN TOV QUTOV otn] PopvTnTo
(I'emTpomonog)



Opwopoi & Exeénynoeis

@ Ta putd TposavaTorlovTol 6TOV YOPO KaOOS avTilauBdvovol
oV dEova NG PapdINTOC Kol OvIIOPOVV IE GTPEYT TOV QLTIKMV
TOLG OPYAVAOV TOL OVOUALETAL YEMTPOTIGNOG (gravitropism)

Q@ Xta ayyel0omEPUO. TO LEPT) TOV PAacTOD Kol TG pilog
AVOTTTOGGOVTOL GE OLOUPOPETIKES LETAED TOVG YWVIEC GE GYEDT UE TOV
dcova g Papvmroag. O tpwtoyevic PrLaoctoc kKot 1 pilo
avVOTTUGGOVTOL KaOETO TPOC T AV Kot KATW, avtictoryo. Ta
OEVTEPOYEV KUL T nEYaAVTEPNS TAENS OpYava (TpLTo-,
TETAPTOYEVT] KAT.) UPYIKA AVATTVGGOVTOL (DGTE VU
OTTOLOKPUVOVTOL ATTO TOV KVPLO AE0Va 600V 0pLLOVTLA, EVD GTNV
OLVVEYELN GTPEPOVTIUL TTaPOLGLALovTac fadpiaio KaTakopven
avamToin

Q@ XT0 AVOPPLYOUEVE QUTA 1] AVATTUEN TOV QLTIKOV TOVS 0PYAVOV
NETUPAALETUL GUVEYMS MC TPOG TOV dEova TS PapdTnTos. Apyika
01 PLOCTOL TOV AVOPPLYOUEVOV PLTOV OVATTOCCOVTOL (VOOLK(,
aALG 6TV cuvELELL 1] KOTEVOLVGT avATTTLENC LETABAAAETOL
OPOULOTIKA TTPOS TO KAT®. ATOTEAEGLLO OVTNG TNE TEPLOOIKTC
LeTaPoAnc otV avamtuén tov PAaGTOD givot To Opyavo va
OTTOKTNOEL £VOL GLYUOELOES GYN L0




Mnyoaviepol anokpions 6tov yemtpomouo — [lowon eutd

I'pniyopn Kvtrapwukn Empikoven

bV E1S D . -
< TN <> .
E&woopponnon
Apy Kvtrapwknp Empnikuvon Km:;]smﬁg
Empikuovong

I'soTpomkn) ATokpron Xmropro@uTov

@ Koatd v mpmToyevi] avamrtodn 1 YEOTPOMIKN OTPEYT) OPEIAETOL GTT] OLALPOPETIKT)
EM|KLVOT TOV KVTTAPOV

@ Etot otav €vac Praotoc mov avanticoetol KaBeta Tomodetn0el oprlovria, TOTE N
KUTTOPLKY] ET|KUVOT] LELOVETUL GTO TAVO REPOS TOV, EVA GVEAVETOL 6TO KATO.
ATOTELEG O TNG OLOPOPETIKNG OVTNC KVTTAPIKNC EMUNKLVONG EIval 11 oTpEYT TOL PAOGTOV
KOl TTAM TTPOS TO. TAVE

@ Akpa¢ 10 avTifETOo TPOTLTTO ATOKPIGNG TNV UETAPOAN TOL Aova NG PapvTNnTaC
napovordlel n piCa. Otav to cmoptoevto tonobetnBel opllovTia T0TE QVEAVETAL 1) KUTTOPLKY)
EMUNKVVOT 6TV TAVO TAEVPA TNG PILOS KOl HELOVETUL OTNV KATE, LE ATOTEAECLLO TN

oTpEYn ™G Pilac TPog To KATO.




Mnyoviepol arOKpLeS GTOV YEOTPOTIGUO — AEvopa

Koppog
oYYELOGTEPLOV
0EVOpov

TO OPLRA KOTTOPO J [
oVPPIKVAOVOVTOL V[

Z0A0 Taomng

@ H xatev0vvon avantuéne otoug EvAmoelc PAacToNg TPOSAVATOMIETOL OC TPOS TOV GEOVA TNG
BapotnTog e€outiag Tov oynuaticuov Tov EVA0L avTidpaong (reaction wood)

@ Otav 0 koprOC EVOC Y YELOGTEPILOV BEVOPOV AOY® OLVOTOV AVELNOV TAEVPIGEL KO TOPEKKAIVEL
oo TNV PoPa Tov acova TS PapiTNTaS, TOTE TO 0EVOPO GYNUATICEL TNV TAELPE TOL KOPLOV TOV
elvon ekteBeipnévn otov avepo to SVAo Taonc (tension wood). Ta kOTTapa TOV EVAOL TAGN G KAOMC
OPLRAlovY GVPPLKVAVOVTOL, L€ OTOTEAEGLO O KOPUOC VO OTTOKTE TNV TAGT VO ETCTPEYEL GTOV
KOTOKOPLEO acova. H 0An diadikacioo OLOKANPOVETAL GTAONKE LE TO TEPUGLO TOV YPOVOV.

@ To kovo@opa 6EVOpa. oynuUaTiCOVY GTNV ATAVEUT TAEVPE TOL KOPLOV TOV dEVOPOL TO EVAO
ovumieong (compression wood). Ta kOtTapa Tov EOAOL cvurieong KHOMOS ®pPLualovy
EMUNKOVOVTOL, OOTE VO, GGKOVV TTLEGT] GTOV KOPIO TOL 0EVOPOV VU EMOTPEYEL GTOV KOTUKOPVLPO

acova



AvtiAnyn ¢ fapotnTtog

H avtiinqyn ¢ BapvtnTtoc opelleton 6TV KOTOKPT| VIO pE EAe00gp TTOGT GYETIKA
LEYOA®V TAUGTIOIMV 0OA0D TTOV BpiokovTol G HEYAAN TLKVOTNTA GTO KUTTOPO KOl
ovoualovtal apvAokokkol. KaOwg petafarlietar 0 TpocavaToAonog VOGS PUTIKOD

0pYB&voL TOTE EEKIVA 1] TTAGT] TOV GUVAAOKOKK®V GTO KUTTOUPOTANGLCL.

Otav e TEWPAUATIKOVS XEPIGHOVS dtatapaydel n frocvvOesn ToOV CpA0VL GTO UTIKE,
KOTTOPWA, TOTE TEPLOPILETAL 1] TLKVOTNTA TOV OUVAOTANCTOV Kol Ep@avifovtol mpofinuata
avtTidnyng ¢ Papvtntoes. Etvor Aoumov avapuevopevo LETAAAAYLOTO TOV GUTOD
Arabidopsis pe younAn prosvvleon apdrlov va Tapovcidlovy TEPIOPICUEVES YEMTPOTIKES
OTOKPIoELQ

H kotokpuvion TOV dpoloKOKKOV TPOYILATOTOLEITE 6€ EEEOIKEVUEVE KOTTOPO. TTOV
ovoudlovtol otatoMmB01



Avtiinyn ¢ fapomtog ot pila

Axpaio
[TAgvpikn uepiotopo
KOAOTTPOL piloc

Kohlbntpa IMigvpun Kaivntpa
R S ————— ) Sy i R AR
| ' '
l I Xvpotoémnio :
. I !
l [Muprvag I
l , l
| Xopotomio I [MoupAvac l
Evéomlacuotikd l ApvAomTAaoT !
I , p ne
! Sirctvo X |Bapomra, I
l l
| Kotakpnpviepévog \ {4 ‘ ! Evoomhacpotiko :
I Apvlonraotng Vs I dikTvo

Y1 pia ot otatoOMO01 Bpickovtal 6TV KOAOTTPO. ZTo KOTTOPO TG KOAVTTPOS: 1. TO YupoTomio sival
TEPLOPICUEVO 2.TO EVOOTAUGUATIKO 0iKTVO ToToDeTEITE OTNV TTEPIPEPELX Kol 3. 0 TVPNVOS PpioKeTan
cLvnO®C 6TO TAVM LEPOG TOVL KLTTAPOV, TANGIEGTEPX. TOV PIIIKOV peploT®UOTOC. ETol, e€acpaiileTon
LKOVOTTO TIKOG YD POS GTOVS GUVAOTAAGTES TOL PPIoKOVIOL GTO KEVIPIKO TUNLO TOV KLTTAPOL VO
KOTOKPMUVIoTOUV. Avtifeta Ta KOTTOPO TS TALVPIKNG KoAOTTTPOS: 1. £xouv HEYAAO YLUOTOMLO, 2. O
aopNvog BpiokeTor 6TO KEVTPO TOV KLTTAPOL Kol TEPPAALETAL OITO TOVS AUVAOTTAACTES Kot 3. TO
EVOOTTAUOUOTIKO OIKTVO £IvVOL KOATAVEUNUEVO GE OAOKATPO TO KUTTOUPOTAAGLLO,




Avtiinyn ¢ Bapottog ot piCa — Hewpapatikn empefaivon

Iewpoapoatika emPeforoOnke 011 Ta KOTTOPO TNG KOADTTPOG Elval LITEVOLVA, Yo
™V avTiAnymn g Bapvtntag ypnoiporotmvtoc aktiveg laser. Otav og putd
Arabidopsis KoTo6TPa@OVV nE 0KTIVES laser To KOTTOPO TNG KAAOTTPOS TOTE 1)
pila 0VCLOOTIKA YAVEL TNV IKAVOTITO avTIANYNS TS PapivtnTac. [Topouoa
TEPALOTO LLE KATAGTPOPT] TOV KLTTAP®V TNE TALVPIKNG KAAVTTPOS OEV 001 yNoav
o€ 11| YEOTPOmKI] pila




Avtiinyn ¢ Bapvtntog oto PracTto

__{ -
Emoepuida - A | H
dro1d — 1 . . ,
> H s —J Ytov frooTo oL oTatoMBol Bpickovtol 6TV
KUTTOPIKT) GEPE Tov TomobETEITE TPOS TO
Evdodepuida lekl E0OTEPIKO TOV PAOLOV KOL TO EEMTEPIKO TNG
= NOpayyer®oovg osopions. O 16T0¢ avTdg
Kotaxpnuviopévor Lt ovoualetal evooospuion Tov PAactov 1| Kol G€
ApvAomAGoTES - H OPICUEVEG TEPUTTMOCELS UPVAOKOAEDG
AyyeloKoG 16TOC { L
] 173 2k

Bopotnta

v

Ta petaAldypata scarecrow (scr) xou short-root (shr) tov puT00 Arabidopsis amodEKVOOLY TOGO
oNUAVTIKOS €ivar 0 PloAoyikOc pOAOC TNG EVO0OEPUIOOS TOV PAOGTOV GTOV YEMTPOTIGUO. Z€ QLTA
10, LETAAAAYLOTO 0 BAOGTOS OEV UTOKPIVETUL KAVOVIK( (OG TTPOG TOV YEMTPOTIGLO, O10TL EEALTIOG
TOV LETAAMAEEDV OTOVGLALEL 1) EVO00EPUIOQ TOV BAaoTOoV. Ta petaAAdypato scr Kol shr apyikd
EVIOTIOTNKAY ETEON AOVVATOVV VO GYNLATICOVV TNV KLTTOPIKN GEWPE NG €vOodepuidag otnyv pila.
[Tapdia avtd, 1 pilo OTOKPIVETAL KEVOVIKE S TPOS TOV YEMTPOTIGUO O10TL KO GTA OVO
UETOAAQYLLOTO, TO KOTTOPO TS KOAVTTPOS SYMNUATILOVTOL KOVOVIKA




Eikova 15.2. H emidpaon tou mediov Baputntag otnv KATAVOPN TWV APUAOTIAQCTOV (0TATOAB V)
TWV OTATOKUTTAP®V TOU PIOXOU Twv QUAAwY Tou utou Calla palustris. Apiotepd: Empnkng topn ka-
Oeta mpooavatoAiopévou pioxou. Ot apuroTtAdotes (B€An) €xouv TomoBetnBel otn Bdon twv ota-
tokuttdpwv. Ae€1d: Empnkng topn pioxou mou €xel TomoletnOei opi{dvtia yia 15 min. O1 otatdir-
o1 €éxouv katakpnpwvioBel ota MAeUPIKA TOIXOHATA TWV OTATOKUTTAP®V. (Xpoon 1wdiov, HIKpopw-
Toypagion I Kapaptoupvidtng). NPy s e P

Etooc: Calla palustris
Ow: Araceae
Kpivog



IIpocavatolopog otn pila: Xvoyétion acova pilog & PapoTnrog

®opa g PapiTnTog

’ Koatakpnuviopévor
H(tkmom:m & aPVAOTAGOTES OTO
Opwiovtiov Géova B A A KOTTOPOL TNG
™G PiCag

KaAOmTpog ot pila

vV

O1 amoKpiGEIS GTOV YEMTPOMIGUO TV KLTTAP®V TNG KAAOTTPOS 6TN pilo umwopovy va soufovy
HOVOo 0TV Ta KOTTOPO UTOPOoLY Vo avTIAN @O0V edv Bpiockovtol 6TO VOTEPO 1] 6TO KOTMOTEPO
leo ¢ piloc. Kdt tétoto cvpPaivel kabmc ta kdTTOpE GLYKPIVOLY TNV EOPA TS BapvTNTOCS OE
GYECT UE TNV TOMKOTNTO TOV 0ptlovTiov afova g pilac. [To cuykekpuéva, Yo 10 KOTTOPO
oV PBPLOKETAL 6TO AVAOTEPO NGO TS PLLES 0 ACOVOS TNS PapOTNTAS VTOOEIKVIEL TOV KEVTPLKO
aopnvo. ¢ pilac. Avtibeta, yio T0 KUTTOPO TOV BPioKETAL 6TO KOTMOTEPO U6l TS pilag o
acovag TS PapOTNTOS VTOSEIKVVEL TNV TEPLPEPELD. TS PILUS KL OYL TOV KEVTPLKO TUPN V.
YVVENMS TO KLTTOPA TS KOAVTTTPOS OV PBpickovial ota dvo wod ¢ piloc 0moKpivovTol
OLOQOPETIKA NETAED TOVS LLE EVOV KVTTUPLKA 0VTOVOUO TPOTTO, KOTA TNV KOTOKPTLLVICT] TOV
aUVAOTTAAGTOV OTav peTafAn0el o dEovac g Papvnrog




Axpaio pepictopo

EaAlowwpéva xoTrapa

Iepipepelakog
QMEKKPLTIKOS 107106

Eikova 15.3. Empnkng topn mipwtoyevous pidag kaapmokioU. AlakpiveTtal n Tieploxn Tou oTatey-
XUpATog, TNG OTIoiag o1 OyKWdeI§ apuAoTiAdotes €xouv xpwabel oe pedavn amdxpwon. (Xpwon 1w-
Slou, pikpogpwtoypdgion I Kapapmoupvidtng.)



Kvrtapo-
TAUGHLOTIKT)
Hepppavn

N
P4 r

Kvuttapikod = A
Toiymuo
_ Avthieg
Katoxpiuvion Xtatorifov: AviMeg  Ca™
r 2+ r IAA
amerev0épmon Ca*" and to ER ,
Avthieg
H

Eikdva 15.4. Zdvoyn tov TipoTtevopevav untobéoewv epyaciag Tov otadiov avtiinyng kai peta-
YOyng otny xaAuntpa g pidag. H opiddvtia tomoBétnon g pidag pokaAel KATAKPAPVION TwV
otatoAiBwv (ameikovidovtal oTo apiotepd pépog Tng £1kOVag), o1 0TIoiol ackouv Ti{ieon 0ta OUPTIAO-
Ka pepBpavov Tou evdomhacpatikoy diktiou, ameAeufepwvovtag 1dvta aoBeotiou 0To KuTTAPS-
mAaopa. To id10 anoTéAeopa propel va TIPOKAAEOEL N eVEPYOTIOINON TwV 10VTIKOV arodntripwy (Se-
&16 pépog tng e1kdvag), ot omoiot avtidapBdvovtal Tnv doknon trieong (Bdon tou xuttdpou) n/kat
tdong (kopugn tou kuttdpou). H at€énon tng ouykévipmong tou aoBeotiou TipokaAel evepyotioin-
ON OPICPEVWY PNXAVIOH®V PETAYWYNS OAPATOS (TL.X, TOU Pnxavicpou Tng kaApodouAivng), pe teli-

KO aTOTEAEOHA TNV EVEPYOTIONON OPIOPHEVAV PERBPAVIKWY avTALWVY.

|

Iovtikoi
aobneipeg
UTYOVIKGOV

gpebopdTov

mﬁg’;‘%‘;{m Aocknon Taong ot KopvEN TOVL KVTTAPOL:
TOVIKGY EVEPYOTOINGT LOVTIKAOV d1o0NTHpOV,
epediopray avénon Kurtaporniacpotikov Ca’t

Movtelo
avtiAnync tou
epeBlopatoc
™G Baputntag

Aoknon Iieong ot Baon Tov kKvTTAPOUL:
EVEPYOTOINGT LOVTIKAOV d1o0NTHpOV,
avénon kuttaporlacparikoy Ca?t

AvENoN KVTTUPOTAUGUATIKOD
Ca’": Metaymyn ofjnotog
HEG® TOV UNYOVIGHOV TG
KOAMLOVTOVALVIC KOL TEMKG,

EVEPYOTTOINGT HERPPAVIKOV
avVTALOV



H 0copia Cholodny-Went

O 1p0m0C OTOKPLONS TOV QUTIKAOV 0pYAVAYV TNV HETAPOAN TOL GEova TNS
BapvtnTog paivetol va givon TapOUolog LE TOV UNYOVIGUO TOV TPOTELVAY Ol
Cholodny-Went yio tnv nepintomon tov gmwtotpomicuov. H Oswpia
Cholodny-Went vtootnpiCel 0Tl 0L TPOTIGHOL (POTO- KOL YEM-) OQPELAOVTUL
oT1 OLOPOPETIKY OVATTVEN UETAED TV OVO avVTIOETOV TAELP®OV EVOC PLTIKOV
dEova (BAaoTtov M pilag) e€ortioc ™ owafaduiong oty cuykEvVTpmoN
avivne. H owPdaduion oty cuykévipmon avivng onuiovpyesiton amd Toug
UMY OVIGROVS OLUKIVI|ONG TNS OPUOVIS




EHJ_-' C""aH

H

Ivo0Lr0-3-0E1k0 05D
(IAA)
Evooyevéc nopto Avéivng
IIpdopopo popo: Tpoatoedvn



To neipapa Tov Darwin

Charles (ITatépag) & Francis (I'0c) Darwin (1880) The Power of movements in
Plants London: John Murray, Albermarle Street

XeMoec 468-477
To Ileipapa: Fig. 181.

Phalaris Canariensis : cotyledons atter exposure m a box open on one side
in front of a south-west window during 8 h. Curvature towards the
light accurately traced. The short horizontal lines show the level of
the ground.

Ot kotvAnoovec tov @utov Phalaris Canariensis €nerto, omd €xbeom o€
EI0EPYOUEVO MG amd TN W0 TAEVPA CKOTEWVOD KOLTIOV 7OV Tomo0eTONKE GTO
Notio-Avtikd mapdabvpo yio 8 mpeg

[Mapatnpeite oTpéyn mpog 10 PO¢ [P@TOTPOTIGNOG]

Ot op1lOvTiEC YPOAUUES TOPOVGIALOVY TO EMITEOO TOV £0GPOVS



H np®@1 €€1ynon 100 QOTOTPOTIGHOV

Charles & Francis Darwin (1880) The Power of movements in Plants London:
John Murray, Albermarle Street

Yeaoa 474

ropnépacpo:  We must therefore conclude that when seedlings
are freely exposed to a lateral light some influence is trans-

mitted from the upper to the lower part, causing the latfer to.
bend. *

Xoumepaivoope AomoOv TS OTav omopoOeLTH  ekTifevion G TAAY10
POTIoNO TOTE Kamolog mapdyovioag (AVELVY) petaeépetar amd 1O
AVAOTEPO GTO KATMTEPO UEPOC, TPOKAADVTOS TNV GTPEYT TOV TEAELTAIOV



To neipapa Tov Paal (1919)

2 0VOEGT TOV TPOTIGUOV KOAEOTTTIA®Y NE TN Opaocn Tov mapayovta (avéivn)
TAA TAA

Avamo)n']' |
Avgnong

v

AvEnon = XTpéyn

The expenment of Paél Left, intact seedling: center. tipJremoved and replaced to one side;
right, curvature resulting. '



H opaon ¢ avéivng oty pia (I'ewTpomiopnoc)

() 3
Emodepuioa |
@AO10G
Kevtpucode F Zovn
KOAVOPOC Empunxovong
v JAAL ~

> Kokonrpo

Kotrapa
KoAvmtpog

YtatoMmbol

(o) KaBwg n pila avantdocseton mapdiinia w¢ mpoc tov dEova e Papvtntac n
V&IV LETOPEPETOL OTO TO VTEPYEWD UEPOS TOV QUTOV OTO KOUTTUPO TG
KOADTTTPOS OOV KOl GUGCMPEVETUL. ATO €KEL YiveTal avadolavoun pe avtifen
QPOPA LEGH TV KLTTAP®V TOL PAO100 Kol TG pkNg emdepuions. 'Etotl n avéivn
QTAvEL 6T COVT ETUKLVGTC OOV EAEYYEL TO PLOUO AVENCTC TOV KLTTAPWOV

Leyser (1999) Plant hormones: Ins and outs of auxin transport. Current Biol 9, R§-R10



H opaon ¢ avéivng oty pia (I'ewTpomiopnoc)

() 3
Emodepuioa |
@AO10G (1))
Kevtpukog ? Zovn
KOAVOPOC Empunxovong
IAAl - ,
i Aovog
Bapitntog
> Kokonrpo l

Kotrapa

L.
KoAvmtpog '
) AVOGTOM] KUTTUPIKNG
YtatoMbot AOEN GG

(B) H oavtisnyn ¢ petaPoinc tov déova g Papvtntac yiveton pe v
KOTOKPNUVIoT auvAomhactov (otatdoibol) mov Ppickovtonr 6to KOTTOPO TNG
KoAOmTpac. Tote oto KAt UEPOG NG PILoC TAPATNPEITE OGVUUETPN UETAPOPD,
awéivne. H ovecmpevon e avéiving oto kot pépog g piloc €xel g
QTOTEAEGLO. TNV OVOGTOAN TNG EMUNKLVONG TOV KLTTApmv Ko étol 1 pilo
GTPEPETOL TPOC TA KAT®

Leyser (1999) Plant hormones: Ins and outs of auxin transport. Current Biol 9, R§-R10



H owpadpion aviivng mpokarel ovapopetik) petafoin otny avantoln fractod ko piCog

BLaotog PiCa
Bopoo Xopnii coykévipoon augivig
. Tart . , .
’ , ’ Stpéyn mpoc oy OC pLOUOG KLTTAPIKNG EMLUNKVVONG
XopmMi cvykévipoon avgivig 10, VoD a Avaodlavopr otn KoAOTTpa
Mikpdg puOudg KVTTOPIKNG EMUNKVVONG - ZTpEYN TPOG
-« E 0 KATO
AxTivoT £ x4+ 4+ 3 E
dukivion T I T T T T -
al)&i\)ng (17[(’) ’[T'IV TNYY YYY YYY YYY YYY YYVY Ba(jlné’[a)\jn : 4
, ) . LETAPOPA OTNV
£VO00EPHId0L < e petapopa - / TEPLPEPELL
Yunih : i av&iv . ‘ 4
YNAY GLYKEVTP®OT avéivng &ivng " Avéivn om? YymhR cvykévipoon avEivie
¥ tov Brootod

Toybg puduoe kutTapucg emyuuvonS Mikpdg puOudg KOTTOPIKNG ETUNKVVONG

Avadtavour avéivng katd v otpéyn otnv oplovtia Béon Practod ko pilac. H
avadlavoun av&ivng Eexvd and Tig 0£oElS avTIANYNS TOV YEOTPOTIGHOV, OTMOC M
£v000EPNIOQ Y10 TOV BAOGTO Ko 1] KAAVTTTPO Y10 TNV pila. Akoiovbel avénon g
GUYKEVTPOONG ALEIVIG GTO KATMOTEPO UIGO KOL LLEIMOT] GTO AVAOTEPO HGO TUT L0 TOV
BAactov kat piCac. H owufaduion avlivng mpokarel O10.Q0pETIKN HETULOAN TS
avanTVENC NETAED TMV 000 0PYAVAV, LIE OTOTEAEGLO, 0 PAOGTOS VO GTPEPETUL TPOS T,
AV evo 1 Pilo TPOS TO KATM




Metairhaierg emainBevovy Tov poOAo TG GVEIVIS 6TO YEMTPOTIGUO

MetoALdypoto Le avOROAIES GTNV HETAYMOYN CNUOTOS N 0TV OLOKIV6T avEivig
ATOOEIKVOOVV TOV GNUAVTIKO pOAO TNC GUTOPUOVIG GTNV YEMTPOMIKN AmTOKPLON

Ta putd ™ g petdAraing nonphototropic hypocotyl4 (nph4) tov Arabidopsis mopovctalovv Oyt
LOVO TTEPLOPLGUEVT] UTOKPLGT] 6TV aVEIVI] dALL Ko TPOPANUOTO QOTOTPOTIGUOV KOl
YEDTPOTIGUOV

Ta petaAldypoto auxin resistantl (auxl) ko ethylene insensitive rootl (eirl) cvoyetilovy
TOV UNYoviopo otekivnong avlivig ot pila e v 0m0KPLoN 6TO YEOTPOTIGUO (M
LETAAAOEN eirl ovoudleton emiong pin2 xou agrl).




IowaitepPo EVOLAPEPOV GLYKEVTPOVOLY O peTOAMGEELS aux] ko eirl

H owakiviion avsivng opeiletar e €va 6VVEXES OIKTVO ELGPOTNS KOL EKPOTIS LECO, OTTO
dladoyka ywpobetnuéva KotTopa otn piCa, £T161 wote N katevBuvouevn por va kabopileton
oo TNV TOAMKI TOTOOETN G TOV QOPE@V EKPONS TNV TAUGUOTIKT] HERPpavn tov
KLTTAP®V

To yoviorwo AUXI K®O1Komolel yio Evo @opLa. eLopons avsiviig oTa UTIKA KOTTOPA, EVO TO
vovioro EIRI W PIN2 yia. évo. @opga. eKkpons. Mepovoueveg HETAAMAEELS Kol TV dVO YOVIOI®V
00N YOHV 6€ PUTA TV OToiwV 1N Pila AdVVATEL Vo avTIANQOEL TO YEOTPOTIONO.

EmmAéov n eE@yevi] €@appoyr] avaoTorE®V THS TOAKNG dtaKiviong TS aviivig oty pila
vtV Arabidopsis orypiov TOTOV £YEL OC AMOTEAEGLO TNV U1 YEDTPOTIKT ATOKPLOT)



Box 1. The chemiosmotic theory and the different families of auxin carriers.

-

| ﬂ

AUX/LAXS (auxin influx permeases)

4 members
Cell wall Plasma membrane localized, polar in
protophloem and root epidermis
Putative topology: consensus for 11
cytosol transmembrane domains (TMD)

Topology shown from
Swarup et al. 2004

\
'
ﬂ ABCBs {auxin efflux transporters)

Call Wall 21 members

Plasma membrane localized,

mastly nen-pelar
Direct interaction with PINs

HTP ATP
cytosed

Putative topology: Two groups of TMDs

each followed by a
Hucleotide binding (NB) domain

ADP+P| ADP«PF

b
r “

Cell Wall

PIMs (auxin efflux carriers)
8 members

Type-l PINs: large hydrophilic loop
(PIN1/2/3/4/7), localize at the
plasma membrane, mostly polar:
polarity regulates the direction

cylosol of auxin flux.

Type-ll PINs: small hydrophilic loop (PINS/8),
localize in the Endoplasmic Reticulum

Y

Auxin is a weak acid with a dissociation constant of pK = 4.8,
Hence, it is present under two forms: the anion IAA and the
protonated |AAH dependent on the pH compartment. In neutral
compartments (cytoplasm), 1AA dominates, whereas in acidic
compartments {cell wall) both IAAH and |AAL) are present. |AAH
can freely diffuse across the plasma membrane, but there is still
a proportion of |1AA) which needs to be transported inside the
cell by the action of influx transporter (AUX/LAX). IAAL) cannot
pass through the plasma membrane and needs to be actively
transported by efflux carriers (PINs, ABCBs), the polarity of
which regulates the direction of the auxin flux (PIMs).

Putative topology: consensus for 10 TMDs

")

e IAAH |
Cell Wall ﬁiﬂjg

pH = 5.5

apicalh&nle

Y

In this example, PINs are
basal: the general direction of

I1AAH the auxin flux is apico-basal




T e e : pinl

: 3 PIN = flerova




Iowaitepo evora@EPOV GLYKEVTPAOVOLY 01 peTOAAAEES aux] ko eirl

@ To yovioio EIRI M| PIN2 k®d1komolel Yo £va TPOTEIVIKO QOPEX EKPOTS avEiviig, 0 0moiog
o€ GLVOLAGUO HE To VIEoAoLTa YOVioro PIN cuvBETOUV TO TOAKO OIKTVO EVEPYNS LETUPOPAS

avéivng amd 10 PAOGTO TPOG TO aKPOoPillo Kol 6TV GLVEYELD LE avTiBeET POopa TPOg TNV
TEPLPEPELDL

KUTTAPOTANGLLOL

I,_EI-':.I Ay . FEr

H npwteivn EIR1 11 PIN2
amoTeEAEITOL OTTO dEKOQ,
orapepuPpovicd vopoPofa
TUnUoTo

DAo10¢

Emoepuioa

H npwteivy EIR1 1 PIN2
tomofeTeite TOMKA GTOL
KOTTOPO, TOL PAOLOV
(Bdion) ko ota KOTTOPO,
TNG EMOEPUIOUS
(kopven)




Aopn Twv PIN1-8 TTOU CUPMETEXOUV OTNV TTOAIKA HETAQPOPG ausivng
(efflux)

Awopgpuppoavikn Tpoteivy/ Avropspufpavikéc douéc

QTOTIAQOTNC

niracellular

®

% :
Kavovika PINs: L Oxt Kavovika PINs:
ua Kp U g I'i":':i |:.I"l () (5 KOVTO
KUTTOPOTIAQLO LLOLTLKO » 8 9 Q o KUTTOPOTIAQLO LLOLTLKO
THrApa/ % ol ¢ G THrApa/

, ARG G, G , ,
Beoelg © @ 0 & dev umtapyxouv BEoeLg
dwodpopuriwonc/ 3 Q¢ @ @ dwodpopuriwonc/

) ] { (E (= ) (D) 7
TLOALKN) TOTtOOETNON : } E @ 0 TonoBetTnon oto
otV &9 6. ol O eVEOTAQOHOTIKO SiKTUO
KUTTOPOTIAQLO LOLTLK
HepPpavn ® Invariant in all PINs

« Invariant in all long PINs



Xaptng ék@paong Twv yovidiwyv PIN1-8

(a) avOog;
(b) éuBpvo (late globular stage);

(¢) PraoToc;

O
..1 (d) pOALO polétag;
’ (e) tpwtoyevi pila;
— () devtepoyevn pila;
— (g) axpopiio
L | ®)

i
st
s\pEng! =iy
‘ )

i
!'I 1




H owkivion g aviivig oty pila & 1 katavopun tov PINs

4
|
g
Sieke / Vascuiah —— PINt = putative PIN1-directed atodn flow
4+— PIN1 B Epidermis ) Quiescent center (aC) ——— PIN2 =) putaiive PIN2-directed auxin flow
PINZ Cortex u Cortex and endodermal stem cell PG e PINGGi i fow
¢ o] , putative IN3-dlirected aur
B Endodermi & Coumela stem oell PING  — putaive PINd<drected audin fiow
PING ndodermis Columella root cap o
PINa [ Lateral root cap (LRC) —— PIN7 =P putative PIN7-directed awxdn flow

«— PIN7 ) awdrmaximum as vizuakzed by DRS reporters




(a)

> (a)
Emdepuida
() e][o]q

Evdodeppida

[MepIKUKAIO




Protein Tagging

Columbia

PIN1 stele| cortex|

cortex|




Ocpotikn Evomnra 11
Entopoon unyovikov epediopatmv otny
avamToin

(Ovypopopeoyéveon)



Opwopoi & Eneénynoeic

Ta putd 0&yovton TANOOPO UNYOVIKDOV OEYEPGEMV OTTMC OLUTAPAYES OTTO TIC
KIV116ELS TOV LO@V, TOV Gveno, ™ Bpoyr kabng kot and Ty TEGT TOov
O.GKOUV 010Q0PU QUOLKA EUTOOLO. TOV TOPEUTOOILOVY TNV AVATTTLEN TOL

QLTIKOD GOUATOC. 2TO GUVOAO TOVG Ol LETAPOAES TNV avdTTLEN TTOV
TPOKAAOVVTOL IO UNYOVIKEC O1EYEPTELS YapakTnpilovtal amd Tov Opo
Ovypopop@oyéveon (thigmomorphogenesis), Evd TO QAIVOUEVO TNG GTPEYTC
QLTIKOV 0PYAVOV OTTO UNYOVIKEC OLEYEPCELS YOPAKTNPILETOL ™G
Ovypotpomopnoc (thigmotropism)
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XoAopng veNG €00.PIKO GTPOLLA,

Q@ Ot unyovikEg O1EYEPGELS KATA TNV TPOTOYEVH AVATTUEN TPOKOAOVV UELMON TS ETLUNKVVGS TOV
KUTTAP®V, EVO EVIGYVOLV TV UKTIVOTH 0VENGT) TOV 0pYAVOYV, LLE ATOTEAEGLO TO QLTO YiveTOL
KovTOTEPO Kl o 60evapo. To cuumeGUEVO YOO 0ONYEL EMIOTC GTNV EVOVVAL®MGT) TOV KOPLQY OOV
dykiotpov Tov Brootov. Etol, o 6toploguta mov LEYUADVOVV GE GUUTIEGUEVO YOO GE GYEOT
EKELVOL TTOV UEYOAMVOLV GE YOAOPO YDOUO: 1) OVUTTVGGOVV KOVTUTEPN QUTIKAE Opyava (VTo/emt-
KOTOA0 kou pila), ii) £xovv peyardtepn ordueTpo ko iii) o £vrove E6TPURNEVO KOpLQaio
ayKioTpo

Q@ Ot oArayéc avTEC 6TV AVATTVEN OVEAVOLV TNV IKAVOTNTA OVTIGTAONS TOV CTOPLOPVTOV EVOVTL TMV
VYNADOV TEGEDV TOV £0APOVE KOOMC avTA ovanTOGooVTOL LETA TNV PAAGTNGT TOVS, OGTE VO
ave.ov000V 00 TO £60PIKO GTPOUO TOV TO KAAVTTEL



OLyHopoPPOYEVEGT TTOV TPOKAAEITOL ATTO HVVATOVS AVEHOVS

@ @ Emniong m £kBeon o€ 1oyvpovg
Mikpotepn QUAMKNY

, OVEROVS KOl GE AAAEC LUNYOVIKES
sTpavel OLEYEPGELC EYOVV OC AMOTEAEG LA

@: @ KUTTOPIKT OVATTUEN TETOLN OGTE VO
Avepioc —> é < Avipoc GYNUATIOTOVV KOVIVTEPOL KOl TTLO

ocTIfapol BAacTOl

l [Tepropiopévn PLOCTIKY) avATTLEN
. , ,
B Meyarbtepm S1apETPO

"Hmieg cuvOnkec Ioyvpol dvepot
@ EmmpocOeta, n pnyoviki oEyepon otov PLocTO TPoKaAEl HEIMOST TOV PLOROV avATTVENS TOV
BraoToV, 0OENoN TS 0O0EoNC AMYVIVIIS KOl RELMGT) TNS EMQPAVELES TOV QUALOV. TETOEC
uetaforéc mepropilovy Ta TUNUOTO TOL PUTIKOD GOUATOG TOL £ival eKTeBEUEVA GTOV AVELO

@ MoMc o BAaoTtoc dieyepbel unyovikd tote petafdiietor n avamTuEn Kot Tov pLiltkov GVGTIILATOG.
Tunuata pifac mov avanTOGGOVTaL GE EO0PIKO GTPMUO TOPAAANAO LUE TNV GOPA TOL EMKPUTOVC
aVELLOV OTTOKTOUV UEYOAVTEPT OLAUETPO Kol AVKVOTNTO. O1 LETAPOAEG AVTES TNV AVATTLEN
ouuParovy TNy KaAVTEPN TPOGPLON TG pilag oto £dapog eCacpaiilovtag T oTPIEN Tov PAacTOV
o€ TEPLOYEC OOV EMKPATOVV 1O101TEPA 1GYVPOTL AvELLOL.




ATOKPLON 0€ PNYOVIKES O1EYEPCELS

@ 'Eyet mapatnpndet 01t 0 kaOnuePvog yekaonog yio 10 0gvTePOAENTE QLTOV VTOUATOS
TOL AVOTTTVCGOVTOL GTO OEPUOKNTIO TPOKAAEL LELMGT] TOV TEALKOD DWYOVS TOV PUTOV GTO
nepimov 60% oe oxéon Le TO VYOS TOV PUTOV TOL YPNCLOTOLOVVTOL MG LAPTLPEG.

@ Eivol Aowmdv avopeVOUEVO GE KOVOVIKEC GUVONKEC AVATTLENS TA PUTA GTOV AYPO EPOGOV
elvat ouveymg eKTEDEEVD GE UNYAVIKES OLEYEPGELC TTOV TPOKOAAOVVTOL OTTO TOV AVELLO TEALKE,
Vo, V0L KOVTUTEPO KoL TL0 oTIPapad and ekeiva TOv avarTOLGGOVTOL 6TO 0EPROKNTIO

@ O unyoviepudg e Tov omoio o GUTA AVTIAAUBAVOVTOL TIC UNYOVIKES O1EYEPTELS OEV Elvan
OKONa YVOOTOC, TapoAa avtd eivor mlovov va Paciletor o€ petaforeg T doung ot
KUTTOPOTAUGROTIKY RERUPPEVN KOl TOV KUTTAPOGKELETO



ANEDES KUTTUPIKES UTOKPICELS OTIS PNYUVIKES OLEYEPOELS

@ "Eyer mapatnpnBel 0T NTOL TOTOV UNYOVIKES OEYEPTELS TPOKAAOVY AUECEC KVTTAPIKEC
ATOKPICEIS TOVAAYIGTOV OVO TOTTMV: () LU0 CTLY LU0 LETUPOAT] TOV NAEKTPIKOV OVVOULKOD
exatEPMOBEV TG TAOGUATIKNG peufpdvng kot B) o otrypaio ovénon ot
KUTTOPOTAUAGUATIKY] GUYKEVTPOGT TOV 10vTmv Cat

@ To punyoviko epediopa e€ortiog g ELOIKNG EMAPC LETAPEPETAL OtO £VA KOTTOPO GTO
GALO pE TNV HOPON NAEKTPLKOV OVVOEULKOD KOl GYETICETAL UE TNV KIVIIGT QUTIKOV OpYEvmV
ota, evaicOnta otV emaPn euTA (YEvog Mimosa spp.) Kol 6T EVTOROPOpa QUTIKA €101 OO
10 Dionaea muscipala. Ot petofoAréc TNC KLTTOPOTAAGLOTIKNG GVYKEVTPOGT G 1ovTev Ca’*
TOL TTPOKOAOVVTAL OO TNV PLGIKT] ETOPT] EVEPYOTOLOVY TNV EKQPAGT] YOVIOLMV TOV
Aertovpyovv otn Orypopop@oyéveon

[Tayidevel To

Dionaea muscipala EVTOLO Y1
Opéym
(mmyn N ko P)
Me v emapn
T0, QUALO,
KAeltvouv ya
TpocTOGio

Mimosa pudica or

Sensitive plant
https://yvoutu.be/r5Ju2QuYpw(Q

|BBC]Venus fly trap

https://voutu.be/O7¢QKSIOLmY
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BEAE ONE
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aicbntipeg
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Kvrtapo-
TAUGHLOTIKT)
Hepppavn

Aocknon Taong ot KopvEN TOVL KVTTAPOL:
EVEPYOTOINGT LOVTIKAOV d1o0NTHpOV,
avénon kuttaporlacparikoy Cat

Q
B Aoxknon Ilicong ot Paon Tov KvTTApPOUL:
Kuttapikd -~ A on , e o™ !3 N , P
zolyopa EVEPYOTOINGT LOVTIKAOV d1o0NTHpOV,
avénon kuttaporlacparikoy Ca?t
_ Avthieg |
Katoxpiuvion Xtatorifov: AviMieg  Cp* Toveikol
anehev0époon Ca?t and to ER ) aothepes
Avthieg HNYOVIKGOV
gpebopdTov . .
H pevron AvENoN KVTTUPOTAUGUATIKOD

Eikdva 15.4. Zdvoyn tov TipoTtevopevav untobéoewv epyaciag Tov otadiov avtiinyng kai peta-

Ca’": Metaymyn ofjnotog

YOYAG otnv KaAumtpa g pidag. H opiZdvtia tomof£tnon g pidag mpokadel kKaTakpApvion twv uésc) T0VL unX(lVlG}w\') ™me
otatoAiBwv (ameikovidovtal oTo apiotepd pépog Tng £1kOVag), o1 0TIoiol ackouv Ti{ieon 0ta OUPTIAO- K(l}.}lOVTOI)}.iVT] S Ko Tehkd

Ka pepBpavov Tou evdomhacpatikoy diktiou, ameAeufepwvovtag 1dvta aoBeotiou 0To KuTTAPS-
mAaopa. To id10 anoTéAeopa propel va TIPOKAAEOEL N eVEPYOTIOINON TwV 10VTIKOV arodntripwy (Se-

EVEPYOTTOINGT HERPPAVIKOV

&16 pépog tng e1kdvag), ot omoiot avtidapBdvovtal Tnv doknon trieong (Bdon tou xuttdpou) n/kat avVTALOV
tdong (kopugn tou kuttdpou). H at€énon tng ouykévipmong tou aoBeotiou TipokaAel evepyotioin-

ON OPICPEVWY PNXAVIOH®V PETAYWYNS OAPATOS (TL.X, TOU Pnxavicpou Tng kaApodouAivng), pe teli-

KO aTOTEAEOHA TNV EVEPYOTIONON OPIOPHEVAV PERBPAVIKWY avTALWVY.



Ta yoviowe erapic (TOUCH-TCH)

@ O yekoopog M n N erapn eutev Arabidopsis £xel mopotnpnOel OtL Tpokarel Tnv yp1yopn
ovecPeLoT MRNA OV AVTIGTOOVV GTA 5 UEAT TNE TOAVYOVIOIOKTG OUKOYEVELNC TMOV YOVIOL®V
emranc (TOUCH-TCH). Evtoc 10 Aentov amo v 01€yepon €artiog TG QUGIKNG ETAENC M
cvocmpevon TV MRNA wov petaypdeovtal amd ta yoviowo TCH eivor 10 £m¢ 100 @opéc vynrotepn).
H av&non tov mRNA gival mopooikn Kol 1) GUYKEVTPOGT] TOVS EXAVEPYETAUL GTAU PUGLOAOYIKA
enimeda evtog 1 £mg 3 opeg

@ AVENOT TS KLTTOPOTANCUATIKAG CVYKEVTPMONGS 10vtov Ca*t, n omoia TpoKaAEiTOL GO TNV UYOVIKA
d1Eyepon, etvar vrevBLVVN Yo evepyomoinon TS EKPpaons TV yovioiwv TCH. H epappoyn yetAk®v
rnopoyoviov (EGTA) tov deopucdovv to dic0ev] katidvia Ca?" avaotélhovy TV EKQPuoT) TOV
neplocdTEp®V Yovidiov TCH

@ O1mpwrteiveg mov kmokomotovvtot oo ta, yoviove TCHI1, TCH?2 kox TCH3 couuetéyovv o€
uUNYaviopove peTaymyfns ofpnotog wvtov Ca*'. H npoteivi TCHI civat puo KaApovtovliviy, 1 oroio
gvepyomnotieite amd T déopgvon Wvtov Ca?t kot Aettovpyei ¢ d1akdTTG yio TV peTadoon ovidiov. Ta
yoviolrn TCH?2 kol TCH3 K®O1KOTOL00V Y10, TPOTEIVEG ULE OO TAPOROLA TTS KUALOVTOVALVIIS KO
TOAVOV VO, GUUUETEYOVV ETTIONG GTNV UETAAOGT] GTILATOG OO TNV UETAPOAN TNG GVYKEVIPOONG TOV
KuttapomAacuatikdv 1ovtov Ca?t. To yovioro TCH4 k®d1KomOolEl Y10, TNV EVOO-TPUVS-YAVKOGVAGGT)
(XET), évlopo mov cupuetéyel 6t ovvleon 1] TPOTOTOINGT TOV KVTTUPLKOV TOYyOpatoc. Ta XET
gEvlouo 010KOTTOVV 1) GLVOELOVY AALGIdOEC ELAOYAOVKAVNG, Ol OTTOIEC GLVIEOVTAL LLE LUIKPOLViO1oL
KuTTopivng emnpedlovtac €Tl T 00T, TN oTadePOTTO Kl YEVIKOTEPQ TIG PLOTKEC 1OLOTITES TOL
KuttopikoL toyouatoc. H tpwteiv TCH4 va cuppetéyetl oe B1yuolop@oyeveTikéG LETAPOALC
KaBopilovtac T0 TPOTLTTO TNC KVTTAPIKNC EMUNKLVONG

@ H éxkppaon tov yovioiwv TCH umopel va avénbet and vywniég | yopuniés Oeppokpaocisg Kot 1o
oK0oTdoL. Onmc axpiPag ot unyoavikéc 01eyEPceLs £101 Kot 1) OEpUIKn KOTATOVNG™ 1] TO GKOTAOL
TPOKOAOVV QUEST] 0OENGT TG CVYKEVTPMGT G KuTTUpomAasuotikoy Ca*™ ue amotéleoua tnv 1oyvpn
EMAYOYN NS EKQpaons ToVv yovidiov TCH



Time from first mechanical stimulus

-04.11 s

First stimulus Second stimulus Movement




Time from wounding stimulus (10x speed) o .
'11 S ‘4.‘5_

Wounding stimulus




0.0 sec




To aBvArévio pvOpiler T Orypopop@oyéveon

Q@ To 01BVAEVIO GUUUETEYEL GTI LETOYMYT] CNUOTOC EAEYYOVTOS OLAPOPES
Lop@<s Orypopoppoyéveons. H froocvvleon aBuvieviov aviaver mg
Kopveaio dykiotpo OTOTEAEG LA TNG OTTOKPIONG GE UNYOVIKES OLEYEPTELS, OTMS Y10l TOPBAOELY LD,
otV ema@n N ™V TPLP1). Ao TV dAAN N €kBeon TV PLTOV GE TEPPAAAOV
LE atBLAEVIO emAyEL TIC B1YLOLOPPOYEVETIKEC AMOKPIGELC.

Yroproguta Arabidopsis mov peyolwvoovv o€ mepfaiiov pe ar@viivio
eueaviCoov v Tpuh] amokpie). O 6pog avtodc yapaktnpilel a) Tnv
EULQAVIOT EVOC £VTOVO EGTPOUUEVOV KOPVOAIOV AYKIGTPOV B) TV ugioon
TS EMUNKVVGIE TOV OVOTTVGGOUEVOL BAOGTOV Kot Y) TRV GOENGN TS
owapéTpov Tov fraocTov

IHapopora Yo paKTNPLETIKA avATTUENG ELEOVIOVY TO CTTOPLOPVTO TTOV
aVOTTOGGOVTOL VIO TN TECT] CVUTAYOVS E00.PIKOV 6TPONOTOS. KdTl T€T010
cvpPaivel ETEON TO CLUTAYEG E0APIKO CTPAOUN ATO TV Hid AVEAVEL TV
BrocvvOeomn Tov aBvieviov, e€nTiog TNS UNYOVIKY OLEYEPGIE TOV
aokeital. [TopdAinia OLmG, TaPERTOOILEL TV OLAYVGT] TOV TUPAYOUEVOV
agplov, pe amotélecua avto vo eykAmPileTon kol vo emnpedlel Tnv
avVATTUEN TOL GTOPLOPVTOL




Avo cravia kol actadn evioua (ACS & ACO)
cLUPBAAOVY GTNV OLOKAAOMGT] TOV KOKAOVL TOL Yang
oonywvtoc 611 frocuvheon tov abvieviov

NH;
+ I
GH3-§-GH2-GH2-GH-GGD—
CH,
’ H
ACS (ouvBetdon Tou ACC) E) i % 9 5 ,_{; 7"T' HoC=CH,
’ H,C

ACO (o¢e1ddon Tou ACC) o i €00 o, Co, Ethylene

AdoMet 1} S HEN
, , Yang cycle
H ammouovwon Twv OUYKEKPIPMEVWYV F——

VUMWY KAl O XapaKTNPIOKOG TWV
YOVIQiwV TTOU Ta KWOIKOTTOIOUV nTav
gtritrovn diadikaagia

H ocuveio@opd Twv Tony Bleecke
Kal Hans Kende petagu GAAwvV

ATav KABOPIOTIKA O€ QUTH TNV ; fi |
TTPOOTIAtEIa /] ’
m. //i/ﬂmﬁ
Tony Bleecker Hans Kende
(1950 — 2005) (1937 - 2006)

Chae, H.S., and Kieber, J.J. (2005). Eto Brute? Role of ACS turnover in regulating ethylene biosynthesis. Trends Plant Sci.10: 291-296



Amokpion 610 A1BVAEVIO
O VTOOOYEUC KL 1 LETOYWOYN GNUOTOC

21N 0ekaetia Tou 1980 o1 Tony
Bleecker, Hans Kende kai
OUVEPYATEG TTPAYMATOTTOIWVTAG
oapwaon TTANBUCHOoU YEVETIKWYV

Aduvapia avTiAnyng NG
oppovne-MeTdANagn
OTOV UTTOOOXEQ

METAAAQYUEVWV QUTWV
Arabidopsis thaliana atropoévwoav
Twv uttodoxéa ETR1 (ethylene
receptor1) Tou aiBuAeviou
OnNMATOdOTWVTAC TNV
ATTOKPUTITOYPAPNCN TOU
MNXaviopou aTtroKpliong oTnv

OpHOVN

PaivéTuttog

TPITTANG
ATTOKPIONG

Bleecker, A.B., Estelle, M.A., Somerville, C., and Kende, H. (1988). Insensitivity to ethylene conferred by a dominant mutation in
Arabidopsis thaliana. Science 241: 1086-1089



BiocOvOeon AlBvieviov-AvtiAnyn-
Metaymyn Znuotoc

O Yrodoyéag
4 SAM ) ETR1 (ethylene receptorl)

. } ACS MNoapouoia alBuleviou avaoTEAAETAL N LETAYWYN
BioouvOeon . : 5oy CTR1 & ,
AIBUAEVIOU ACC ONUATOC amo tov urtodoxEa, n elval avevepyn

} ACO KOl EVEpYOTIoLivTal Ta yovidia tou atbuleviou
\ 2k
AvTiAnyn < ETR1 and others) RTE/GR
CTR1
MeTaywyn EIN2  |—+ ETP1and ETP2
2ApaTtog/ \
ATrokpion EIN3;EILs |- EBF1 and EBF2
\ERF1 and ERF3/
Aoun
H 6op’r'] ouvdEoNG UE TO oUvOeONG UE
ailBuAevio Tou ETR1 10 alBUuAévio GAF Kivaon 1omidivng  BEKTNG

WEDNEH L) TRlE eTR1 @D D-<@-- I

SiapeuBpavika tunuara (1, 11, 1) TR



Moproxn avtiinyn abvieviov — XovOnkec amovoiog

Ta puTiKa KOTTOPO AvVTIAGUPBAVOVTOL TO 0LOVAEVIO LEGH LG LUIKPTC OIKOYEVELAC YOVIOI®V TTOV

KOOIKOTTO0VV Y10 LEUPPaVIKOVS VTT0O0YELS TG 0PUOVIIS. XTO OUTO Arabidopsis o1 vVTOdOYELS
Kodwkomolovvtal and ta e€N¢ névte yoviowa: ETRI, ETR2, ERS1, ERS2 xon EIN4

Moopotikhy N1 NAT NV N1 N7
pepPpavn 3 3 3 3 3
] Bl Bt EHHEHE—
s > > s s
I'ovidro pvOulopevo ® O ApvnTiki poOuion

oo abvAEVIO
'OXI Metaypaon ( >  Evepyomoinon



Mopuokn avtiinyn Tov al@vieviov

[MTAaopatikn
pepPpavn

Yrodoysog

Yrnodoyéag
1 Ymodoyiog

_-| Ymodoyiag o

*<| Ymodoytog

'l
'

\

X

® O ApvnTikn pvOuion

( _ : Evepyomoinon

["ovidlo pvOulopevo (
and a1BvAévio ~

~—_

NAI Metaypae



H npoteivy otoyog CTR1

@ Ot pepppavikoi vrodoyeic civar evepyol amovoio abvieviov, EVO 0TEVEPYOTOLOVVTOL
otav ovvogBovv pe v opuovn

@ Orvmodoyeic abvieviov pvOuilovv v Aettovpyia e Tpoteivig CTR1 (Constitutive
Triple Responsel - Idiocvotatik TputAn Anodkpionl), To dvopa tne omoiag opeiletor 6To
QPUIVOTVTTO PHETUALAYIATMOV TOV ELPUVICOVY GUVEYMS TNV TPLTAT ATOKPLGT) KO KO
amovoio TG eniopaonc ar@vieviov. Me Bdon v yevetikn avdivon | tpoteiv CTR1
AE1TOVPYEL OVOOTAATIKA GTNV ATOKPIoT] 6TO BVAEVIO, EMOUEVOS ATOVGLA TT|S OPLLOVIS Ol
VTOO0YELS EVEPYOTOLOVY TNV peTay®yn ofpatog péo® tns CTRI1. Mg v 6vvocon
oS Tov wBVAEVIOV 6TOV VITOO0YEN, TOTE AVTOC OLOTNPEITE AVEVEPYOC LE OTTOTEAEGLLOL
OVEVEPYT] VO TAPUREVEL ] HETAYOYN onfpoTog ané TNy tpoteivy CTR1. H akolovbia,
avtn ooMYyel TeMkd oty andkpion oto advAévio. H CTR1 gival opudroyn mpwteivn g
Ktvaong tomov RAF tewv Onlactikdv, n onoia HEom poc@opuMOGE®Y EAEYYEL TO TPOTA,
Briuata evepyomoinong akolovbiog LETAY®YNG CNUATOG, 1) OTTO10 TEAKA KOTOANYEL GTNV
pOOUIoTM NG AEtTOoVPYiaG HETAYPAPIKAOV TopayOvIwV. Etopuévme eival mhavov 1o art@viévio
vo, puOpiler apvnTIKG TOV pNyoevicpuo HeETay®YNS onpatog Cekivovtog aro tnvy CTRI.



Ocnotikn Evomro 111

Entopaon g avopyavng 0pEyng
oty avanTun

(Tpogopoppoyéveon)



Avopyavn Opéyn & AvanToén

Tpogopopoyéveon: yopaxtnpiCovpe T uetaPoréc o10

TPOYPUUUD OVATTUENC TNC PICOC  mov
svpuBaivovy o cuvbikes LOLVOULOC OpPEYNC TOV

4
PUTOV. Xvykekpyévo, m Elkeyn &vog  amapoiTnTOL
Opentikov oToyeiov Tpomomolel v avamtuén ™S pilog
TPOKEUEVOL TO QLTO VO  OTOPPOPNCEL TIC OATOPUITNTEC
TOGOTNTEC TOL OTOLEIOV 7OV [Ppioketol 6 EAAEWYN Kol Vol
OAOKANPDOGEL TOV BLOA0YIKO TOVL KUKAO.

O1 TPOTOTONGELS GTNV AVATTTLEN TOL PLTOL GYETICOVTON e (3):

O v petaBoi Tov PLOUOV AVATTVENG TG pilag
@ v perafoin ™g YOVIOS OVATTVENS ¢ pilac

O v pneraforf TG OPYLTEKTOVIKIS T0V pLiikod 6VGTNRATOG



Tpo@opop@poyéveon ota prlika Tpryiolo

Ta PCIKA TPYYLOLO. Tov Qutoh Arabidopsis thaliana €xovv
mhéov eopormbel ®c HOVTEAO Yoo TN UEAET] Of  EMIMEDO
QLGLOAOYIOG, HOPLaKNG ProAoyiog & YEVETIKNG TNG CLGYETIONG
uetolo e 0pEYns ko TOV peETAPor®V TS avamTng
TOV (PUTIKOV GOUOTOG



"Erlewyn 0pentik@v otoryeiov & Avartoln priik@v Tpryoimy
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Ma et al. (2001) Plant, Cell and Environment 24, 459-467



To mapaocrypa tov Pooeiopov & Tpopopopoyéveon

Y& ovvinkec EAAEWYNS Qo@dpov (SvokiviiTo 6TO0 E£00.(POC
LoKpooTolyEio) mpokoieitan AOENGN ™G PKNAG ETPAVELNG
@OV CVEAVETOL 1) TUKVOTNTO TOV PLIKOV TPLYOiny otnv pLilkn
EMOEPULONL, TTPOKELUEVOL TO PUTO VO ATOPPOPTNCEL TIC OVOAYKOIES

TOGOTNTEC POGPOPOL KUl VO, KOAVWYEL TIC OPENTIKES TOV OVAYKEC
3\l

Eniopaon tov P otnv avdntuén tov
pLiK®V TPV GE PLTA
Arabidopsis

A. Avantuén oe Yynio P (1mM)
B. Avdntoén o Xapunio P (1uM)
KAipoxoa = 250um

Zhang et al. (2003) J Exp Bot 54, 2351-2361
Muller & Schmidt (2004) Plant Physiol 134, 409-419



Yvoyétion petald ™ [P] & ™ TuKvOTNTOS TOV PLLIKAOV TPLYLOLOV

[Tukvotta prlikav Tprydiny

(ap1Ouoc / mm pilog)
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XuykEVIpwon Pwceopov

H dwbeciuotta gocpdpov pubuilel tnv mtokvotnta tov prlikov Tpryloimy 6To

@vt0 Arabidopsis

H mokvotmra tov tprydiov e prakne emdepuidog LELOVETUL YPUUUIKY Kabmg
owbéoun ovykévipoon P avéaveron AoyopiOpuikd oto Opentikd péco
AVATTTUENG
Bates & Lynch (1996) Plant, Cell and Environment 19, 529-538

Ma et al. (2001) Plant, Cell and Environment 24, 459-467



H éAlewyn P mpokaAel avoTOUIKES TPOTOTOUGELS GTI|V TPMTOYEVT] Pila

Lo\ 1

& s % )

8 e,

{:.Lqr.. .l.{3l /

;7 X BT @)

L4 7 =7 I . e N
d H>8/|,_d'1 &, '!'»,.. o N8 2 ﬁ'ﬂ\'}

N LL’=}~,‘_6 ! 5 jhﬁ._.-“-""
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. # = ApBpoc Kvttépwv tov pAo1ov N

>e ovvOnkec Eldewync P mapatnpeite (4):
© 9 % avEnon ¢ dapéTpov g pioc
® 45 % avENon TV KLTTAP®OV TOV PAOLOV
© peimon tov peyéboug TV EMOEPLKDY KLTTAP®V

O avnon tov apBpov TeV TpryoPractdv ond 8 o 12 (M.O.)

Ma et al. (2001) Plant, Cell and Environment 24, 459-467
Poivier & Bucher (2002) The Arabidopsis Book



H éAlewyn P mpokaAel avoTOUIKES TPOTOTOUGELS GTI|V TPMTOYEVT] Pila

(®; 7"*" |
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S 20 pm - @ = TproPraoteg (H) L0 Py ,‘;/

. # = ApBpoc Kvttépwv tov pAo1ov N

T

Amnotéleopa:

AvEnon ¢ mokvotnToc Tov PUKOV TpLydiny, cuvernmg avénon e emipaveloc g piloc

Xounépoocua:
H é\denym P emmpedler v owa@opomoinon & 1o TPpoTLmo avamtuénS TV KUTTAP®V TG
piCag [Tpogopoppoyéveon]

Ma et al. (2001) Plant, Cell and Environment 24, 459-467
Poivier & Bucher (2002) The Arabidopsis Book



E&fqynon

Mopiakog Miyaviepés:  AyveoeTog

Yno0son: IIBavn eumiokn AvEivng & ABvieviov



To mapdaderypa TV ViTpK@v & Tpo@opop@oyEveon

@ O1dgvTepoyeveic-migvpikég pileg Tov putov Arabidopsis mapovcidlovy 6vo avTideTeg
RETAED TOVS UMOKPIGELS GTNV VYA GUYKEVTPMGT] VITPLKOV GTO £00.(P0G

@ H mpot amdkpion gp@aviletar 0tav 10 piiIkd GVUGTNUA AVOTTUGGETL GLVEYNOG (0T00gpq)
G€ VYA GUYKEVTPOOT VITPIKOV. TOTE Tapatnpeite HELWGT] 6TV EXUNKVVGT TOV
0EVTEPOYEVOV PLLAOV 6€ OLOKAN P TNV éKTO0T TS pilac. To patvouevo avtd paivetal 0Tl
ATOTEAEL TNV KVUPLOL OTOKPLOT) GE GUVONKES ETAPKELNS VITPIKDOV, OPOV 1] ETLUTNKVVOT] TOV
OEVTEPOYEVAOV PLLOV KOTUGTEALETOL OKONO KOl 6TO NEPT TOV PLLIKOV GLUGTIHOTOS TOV
TOPOOLK(A OEV AVUTTVUGGOVTUL GE VYNAL VITPIKE,

@ H ogvtepn amoKpion wopaTPeLTE 0TV 1] OLMOEGIUOTITO TOV VITPLKAOV ELVAL YEVIKG,
YORUNAY. X€ CUVONKES YEVIKA YOUNANS OL0OECIHOTN TS VITPIKAOYV, Ta LEPT NG pilac Tov
TOPOOLK( OLEPYOVTUL OTTO EO0UPIKA OTPOUUTO GYETIKA TAOVGLN GE VITPLKAE TOPOVGLALOVV
VYNAOTEPOVS PLOROVS aVATTVENS TOV OEVTEPOYEVAOYV PLLAV KOTA 2 £0C 3 QOPES. XNV
TEPITTOOT VT 1 AOENGN GLVOIEVETAL OO UIKPT) OVACTOAN TNG EMUNKVVOTC TOV
dEVTEPOYEVDV PLLMOV GTO VITOAOUTA LEPT) TOV PLIIKOV GUGTHLOTOG,.



H owBsopnotnto TV vitpik@v ennpedlel Tic dgutepoyeveic-mAevpikég pilec

Otav 10 p1likd cHLOTNUO AVATTOGOETAL GUVEYMS G DYIIAN
GUYKEVTPMOT] VITPLKAV, TOTE HELDVETUL 1] ETLUI|KVVOT] TOV

Otav to p1iikd cvotTua owanﬂ’)cscsswt\

OLVEYNGS GE YOUNAN GUYKEVTPMGT)
VITPIKOV, TOTE 0 pLONOS emUNKVVONG
TOV OEVTEPOYEVAOV POV givon

LEYAADTEPOG GE OAOKAN PN TNV £KTOOT

g pilog J

0EVTEPOYEVOV PLLOV o€ OAOKANPT TNV EKTaon TS pilag

F____1

K € oLVONKEC YEVIKA YOS OLEOEGINOTNTOS VITPLKOY,
T, uEPM NG pilog mov Ppilokovtol TOPOOIKA GE E00PIKE,

OTPOUATH OYETIKE TAOVGLO GE VITPLKA TOPOLSIALOVV
VYNAOGTEPOLS PLONOVS AVATTVENGS TOV OEVTEPOYEVAV

PLoOv Katd 2 €0¢ 3 opéc. NV TEPIMTOON QT 1] VENCT
GLVOOEVETOL OO MIKPT AVOGTOAN TS ETUNKVVONG TOV

_

0cVTEPOYEVOV PLOV 6TA VTOAOLTA PEPTN TOL PLLIKOD

GUGTILOTOG J




H 0cmpio Tov petapfoikod pnyoviopov (AEN woyvel TALoV)

@ Eiye apywd mpotabei n Ocwpia Tov petaforitkod pnyoviopnov (metabolic mechanism)
GULE®VO LLE TNV 0oL ] AVOROLOHOPPT] KATAVOUTN TOV OPETTIKAOV GTOLYEL®MV 6TO £00.00GC, 1M
OTol0 UTOPEL TOMIKA VO, TPOKAAEGEL €lTe EAAEWYT €ltE EMdpKeln o€ OpenTIKA GTOLYE LA,
TPOTOTOLEL KOTA TOTOVS TS peTaforkéc oepyaoieg otn pila ennpedlovroc Eppeca Ty
OPYLTEKTOVIKN TOV PLLIKOY GUGTIHOTOS

@ 'Etot, 6tav n dgvtepoyevn pila EVOC GUTOV TOV OVOTTTUCGETAL YEVIKA 6€ 6VVONKES EALEWTC
VITPIKOV OLOTEPAGEL EOAPIKO GTPOUO TAOVGLO0 GE VITPLKA, TOTE 1] EMAPKELY, TMV VITPLKOV
Oa TpokaAEseL TN YP1YOPT] OVATTVEY 0£VTEPOYEVOUS PILOC LOVO GTO CUYKEKPLUEVO TUNLLO,

r

T o

@ Me Bdaon v Ocopio Tov peTafolkod punyovicpov | Tayelo oVt ovaTTLEN TNG
CUYKEKPIUEVG 0EVTEPOYEVODE pilag cuvodeveTal amtd aVENGY TS KOTOVIAMGIS TPOIOVTOV
TNS OMOTOGVVOESTC OMOKAEIGTIKA 6TO TUNUOG 0VTO TOV PLLIKOV GVOTNNOTOS. ()G amoTéEAEG O
OT|UELMVETOL GVETAPKELR TPOIOVTOV TS POTOGVVOESNS 6T VITOAOLTO PEPN TS PLlag,
OTOTE UVOAGTEALETUL 1] AVATTTUEN TOV VTOLOUTOV OEVTEPOYEVAV PLLAV TOV PVLTOV

@ Evolioxktiki) mAéov Ocmpio Tov peETAPOAIKOD uNyYavIiGHov ival OTL TO LOVTO VITPIKOV
ennpedlovy avanTuElaKd LOVOTTATIOL AEITOVPYMDVTOS MG LOPLUK(E GLVIIAQ, LLE AVLTO TOV TPOTO
pvOuilovv v avantuén tov PriKov GueTNUATOS. 'Eva T€T010 LOVOTATL LETAYMYNG CTILATOG
eaivetal 0TL o€ KAmolo Pabud eréyyetor and to yoviore ANRI (Arabidopsis Nitrate Regulated 1)



To yoviowo ANRI (Arabidopsis Nitrate Regulated 1) eivor 0 poproKog o10KOTTIG GTA VITPLKMOV

@ H ék@paon tov yovioiov ANRI oev aviyveveTul oTic pileC GLTOV TOV
AVOTTUGGOVTIAL 6€ cVVONKES EMAenyYN S VITPIKOV. [Tapdra avtd cvocmpevon
HETAYPUPNRATOV TOV YOVIOiov ANRI gvtomilovton LOMS mio) PO LETAE TNV
EQUPNOYT VITPLKOV

@ To yoviolo ANRI K®OIKOTOEL Y100 LETAYPUPLKO TOPAYOVTO TOV PEPEL OOUN
MADS

Q@ Ortav dwayovidlakd eutd oto omoia 6gv ek@paleTar To yovioro ANRI
AVOTTOUGGOVTOL GUVEYXMC 6€ GUVONKES EALEIYNS VITPLKOV OEV GTOKPIVOVTUL GTIS
TOPOOLK( VWNAEC GUYKEVIPAGELS TMV LOVTMV

@ Evtoutolc, ota UTA ovTA OTTMC Kol GTO GLTA 0YPTOV TOTTOVL UVUGTEALETOL
(PUGLOAOYIKA 1] OVATTUEN TOV OEVTEPOYEVAOV PLLAOV OTAV AVOTTUGGOVTOL
OLVEYNS GE VYNAES GUYKEVTPADGELS VITPLKAOV



O1 0V0 GVTAYOVIGTIKOL UNYOVIGHOL ATOKPLONG GTO VITPLKA
Avantoén Bhootov

Yoxyopoln (pmTOooLVOETIKT IKOVOTTA)
YVOTEPIKOG O tomkog (pilo-yovioro ANRI) ko
@ UNYOVIGROG © 0 cvoTeKOS (Prootoc-Adyog C:N)
Yynhoc Aéyoc C:N U YOVIGUOS ETIOPOCTC TMV
670 PLacTo VITPIKAOV GTNV avATTLUEN TOV
® ® oevteEPOYEVOV PV
Tomkog AvanTogn
NO;y unxakuog pila Acvrep ?ysvm\i
/ ITAgvpkav prlov
(omoppoonon
@ ANRI OpenTIKOV)

@ X VoTEMIKOS uNyavicpog: X100 BAacsto 6tav o Aoyog dvOpaka/aldTtov glvor vynAOS (dnAaom
VITPIKA YOUNAG), TOTE 1 AVATTUEN TOV OEVTEPOYEVAOV PLLOV ETAYETOL GUGTEUIKA, EVD
avoaoTEALETOL 1] avATTLEN TOoL PAacToV. Katd enéktaon otav 6to BAaoTO TO ViTpikd avdvouy,
emopévemg 0 A0yog C/N pelt®dvetal, T0T€ GVOTEUKA OVUGTEALETOL 1] AVATTVEN TOV
0£VTEPOYEVOV PLLOV Ko ETAYETOL 1 AVATTUEN TOL BAAGTOV

® Tomkog unyoaviopoc: AvtiBeto otn pio 1 VYNAT GUYKEVTPOGT VITPLIKOV ENAYEL TNV EKPPOOT)
0L Yovidiov ANRI, 10 omoio puOuilel OeTikd otV avATTVEN TOV OEVTEPOYEVAV PLLOV

® Xvunépaopa: Katd tnv avadmntuén Tov QUTIKOU COUOTOC ETEPYETUL L0 LGOPPOTLL, LETOED TNG
POTOGVVOETIKNG IKaOVOTNTOS Ko TNG Opéyng (amoppoPncc OPpeNTIKOV GTOLYEL®V)




Yvounépaocpa: Ioopponia oty avantoén

® Xvunépaopo: Katd tnv avdmtuén Tov QuTIKOU COUOTOC ETEPYETUL L0, LGOPPOTL, LETOED TNG

(P(!)TOGDVOSTlKﬁg lK(lV(’)‘ﬂ]T(lg KoL TNG ﬂpé\vng (amoppoenong OpenTIK®OV
OTOLYELMV)

® Otav Aowov 1 orofeopotnTa al®OTOL HE TNV LOPPT) VITPIKDOV ELVOL YOI (C/N D\Vﬂ?xé@)
TOTE TOL EVEPYELOKA aTOBEUATO TOL PVTOV YPNOLOTOIOVVTOL MCTE VO AVATTVY 00UV Yp1yopa o1
ogutepoyeveig pilec. Me tov TpOMO 0TO GLEAVEL 1| EVEPYN EMPAVELD TOV PLLIKOD GLUGTIHOTOS
EVO TAPAAANAQ 01 PILES ELGYMPOVY GE VEX EO0APIKI GTPOUOTO GE L0 TPOCTADELN VO AVTA GOV
TEPLEGOTEPO ALMTO KoL Vo EEMEPAGOVY TO TPOPANHG TS EAAELWNS

® Otav dpumg 10 UTO AVOTTUCGETOL GE CLVONKEC EMAPKELOS ULOTOV (C/N Xapmkég) 10T€
avooTELLETOL 1] aVATTVEY TOV dguTEpOoyeEVOV prlov. Ta Bpentikd amo0&épnata otny nepintmon
QLT YPNCULOTOLOVVTOL YL TNV OVATTLEN TOL VTEPYELOV QUTIKOV TUNNOTOS, OOTE Vo, avEn0ei n

PAGGTNON KO KOTE GUVETELN 1] QOTOGVVOETIKT] TOV IKOVOTNTO.




Eniopaocn ToOV ViTpiK@V 6Tty avanTu Tov TAEVPIKOV pri@v 6to Kprtoapt (LovokoTvA0)

Metaforéc oty avarTLEN TAELVPIKOV PLLOV
Kotd unkog piog Kopiag pifac kprOaprov otav
QVTY] AVOTTTOGOETOL GE TPELS OLUKPLTES LAOVES TOV
€0a@ovg. H kdbe pio amod T1c tpeic (oveg mepiéyet
eite "oyn" ovykévrpoon vitpikav (1,0mM)
glte "yaunA" ocvYKEVTPOON VITPIKAOV
(0,01mM). H evoraueon omod Tic Tpels (Ve
oprofeteital amd 000 0pllOVTIES YPAUUES TPAGIVOL
YPOUOTOC. Ot EVOALAYEC GTNV GLYKEVIPOOT TMOV
VITPIKOV Y10, TNV KéOe mepintmon eivar:

(@) vynAn, vymAs, vy,
(B) xopnin, vyniy, yopni,
(V) xoeunii, yopniy, yopnia,

(0) vymAn, Younin, vyniy.

To amotelécuoto opopovV TEIpaLO TOV ElYE
dldpxeta 26 nuépec.

210 KPPt 0 TOTTOG UTOKPIGS GTNV VYNAY] CUYKEVTPOGT] VITPIK®V ToL £8dpouc ELVUL EVUC site
TO QLTO AVOTTUCGETOL GLVEXDS GE VYNAT GLYKEVIPMOON VITPIKAV, €ite 1 pila Tapodikd O1EpyETL
E00PIKO GTPOUO VYNANS cLYKEVTP®OTNC. OTov TOALE VITPIKAE avATTUEN OEVTEPOYEVOV-TTAEVPLKOV
plav. Avtibeta 0mov younAd ViTPIKd ol TALVPIKES PILES OEV AVATTVGGOVTOL




Ocnotikny Evomnroe IV

Entopoon tov youniov 0sppokpacioy
otV avOnon tov 0@Bainm®yv
(Eapwvomoinon)



Opwopoi & Eneénynoeic

210 QLAAOPOAN 0EvOpa 0 ABapyoc TV avBoPop®V 0PBIAN®OV OEV OLUKOTTETAL
edv avtol mponyovueva dev £xovv eKTEDEL Yo OPIOUEVO ¥POVIKO OLACTNULO GE
YounAiéc Oeprokpaocies. Me avtn TNV UGIOAOYIKY Olad1KAGTO TOV OVOUALETON
E0PLVOTTOIN G, TPOGTATEVOVTUL OL avOO@OpOL 0pOaANOL IO TNV TPOWPN
EKTTTLEN TOVC OTAV TOPOOTKA ETKPATOVY VYNAES Deprokpaciec katd v
OLBPKEL TNG YEWLEPIVIG TTEPIOOOV




Opwopotl & Eneénynoeig

Q@ 'Eyetl mapatnpnOel 0t 0TOV QUTA 6TO GPYLKG 6TAOL0 AVATTVENS TOVS
extiBevTan ylo. uepkéc HEPEC o€ YouNAES Beprokpacies, ol 0moieg OUMS OV
npoceyyilovv Beprokpacieg mayetov, TOTE GTNV GLVEYELN TOPOVGLALOVV
avOekTIKOTNTO 6€ GVVONKES TAYETOV

@ H owokacio avtn yopaktnpiletol ¢ CKANPUY@Y161] Kol TPOKELTOL Y10
GTOOLUKI] OKOAOVOLN EYKAUOTIGROU TOV QUTOV GE UKPAIES YOUNAES
Ocppokpaoieg

@ Apywd n peimon g Bepuokpaciog Tpokarel mC GUECT OTOKPLOT TNV GVENGT)
NS KUVTTUPOTAUGUUTIKNG CVYKEVTPOONS LOVTOV acfPestiov. TeAtkd n
okAnpaywynon PaciCetal oe petaforéc mov cvuPaivovv 610 eninedo

(PLGLOAOYIONC TOV KLTTAPWV TOL 0O YOVV GTNV GDGG(!')[)SDGT]
KPLOTPOGTUTEVTIKOV HOPLOV 6TO KVTTOUPOTAUGLLO
(céryopa kot molvapuiveg) kot otig METUPBOAES TNGS YMUIKNG
GVOTUGNS TOV KVTTUPLKOV LEUPPAVOV (pevotéd pocaio).

Q@ O youniéic Oeppokpacics LeTafAAAOVY TNV EAUGTIKOTITA TOV KUTTOPIKAOV
nepppavoyv (deopio pcvoTod HOGAETKOD), 01 OTOLEC YIVOVTOL TEPLGGOTEPO
OKONTTTES



D avoTomog TG petdirhaing hos (high response to osmotic stressl)

Q@ H mopatmpnon tov atvotdmov 6to petaAioyuo hosl (high response to osmotic stressl
— VYN ATTOKPLGY 6 WGUMOTIKIY KaTamovijonl) 0o yel 6GTO GUUTEPUGLO OTL T
OKANPOY®OYN 6T Kot 1) gaprvomoinon puOuiloviot amd aAAAOETIKOAVTTOUEVOVS
UMY OVIGHOVS

Q@ Ovyopniéc Oeppokpaoisc oto ELTA TNG LETAAAAENC hos ] emAyOLV VTP YOPOTEPT KO
TEPLGGOTEPO £VTOVO, TO, YOVIOLO TOL GYETILOVTOL LE TNV OKANPAYDYN G GE GYECT LE TO,
@LTA aypiov TOTOL

Q@ Xvvenwg to yovioro HOS1 gaivetal 0Tl AerTOVPYEL MG APVNTIKOG pLOMIGTIIC 6TV
OTOKPLOT GTO YUYO0G

@ To yoviowo HOSI mapovctdlel oporoyia pe to yovioro COPI, tpoxerton yio Evivpa
(AMydion) mTov 6uve£0VY HOPLE OVUTLKOVITIVIG 6€ TPMOTEIVES, Ol OTTOIEC LLE OVTY TNV
EMIGTLULOVOT] 001YOVVTOL TPOS AITTOLKOOOI|oN

@ H npoteiviy COPI1 Bpioketon 6T0 KVTTOPOTAUGUO KOl GTOV TVPNVA, 1) VITOKVTTOPIKY)
Katavoun g Kabopiletol ToGOTIKA 0O TNV EXLOPACST] TOV P®WTOC. 'ET01, 6T0 9 1
apoteivi) COP1 gival KuTTopomTAOGUOTIKY], EVO 6TO OKOTAOL EVTOTILETUL GTOV
TUPN VA TOV KVTTAPOV

Q@ Avtictorya  tpoteivif HOS1 petaxiveite uetacd 100 KOTTOPOTAAGNATOS KOl TOV
avpnvo. H xivntikdéra e kabopiletal amd 11¢ mepipairioviikég Oepuokpaocies. 'Etot,
0€ PVGLOAOYIKES Ogppokpacies avamrTSng Eivol KUTTUPOTAUGHATIKY, EVO OTIS
YOPUNAES OEPROKPAGIES CVOCMPEVETUL GTOV TVPN VA



Exiexkticn [Ipmteorvon

@ H ovumkovitivny givor pwo pikpt) Tpoteivy 76 apvoémv, 1 onoio GuvoEETaLl GE
TPOTEIVIKA UOPLL TOV TPOKEITUL OTIV GLVEYEWD Vo amodounBovv amd 10
npoteacoua 26S. MOAG 1 ovumikovitivy cuvdebel ue v mpmteivy otd)0, TOTE
oTaoKd oynuatiletor (o aAvcioo mToAV-0VUTIKOVITIVIIC. O KPIKOS auTig TS

0AVGIO0G £ival 0 OEGUOS TOV AVUTTVGGETUL HETUED TOV K(lpﬂ(’)gl) (’leOl)
K(0e mpooTIOENEVOL popiov ovpmkovITIVIG NE TO (l],ll\’Ogl’) ;\J)Gi\’n OV

BpiokeTon otV 95’161] 48 rov PO YOUUEVOD HOPLOV OVUTIKOVITIVIIG TG
aAvoioaG.

Q@ Ot mpoteivec mov  @EPOLV  OALGIOO  TOAD-OLUTIKOLITIVIIC  0dnyovvIoL TTPOS
0mooouNnon amd TO TPMOTEACONE 26S, Hol TPOTEOAVTIKT O100KAGI0 TOV Yo VO,
npayupatorom el amoattel tnv vopoivon popimv ATP.

@ X210 TEAOC TNC TPOTEIVIKNG OTOOOUNCNG OTEAEVOEPOVOVTOL UIKPOV UTKOVS
MEMTIONN KAl OVOKVKAMUEVE HOPLO OVUTIKOVITIVIG £Totpa Tpog ypnon. Ta pikpd
VTA TEMTIOW OTNV GLVEYELD OTTOTKOOOULOVVTOL TTANP®S OO TIC TMEMTIOACEC TOV
KUTTOPOTTAAGLATOG TaPEXOVTAC EAEV0Epa apvoiia.

Technion Nobel (Israel) discovery Ubiquitin the Kkiss of death

saves your life
https://voutu.be/ u9EGA Ays77ZU




ubiquitin-mediated protein degradation

_ The Nobel Prize in Chemistry 2004

Aaron Ciechanover, Avram Hershko, Inwin Rose

The Nobel Prize in Chemistry 2004
Mobel Prize Award Ceremony
Aaron Ciechanowver

Awram Hershko

Irwin Hose

Ubiquitin System Animation -
Nobel Prize in Chemistry 2004
Technion

https://youtu.be/jbc1QCu9hFg

Aaron Ciechanaover Avram Hershko Irwin Rose

The Mobel Prize in Chemistry 2004 was awarded jointly to Aaron Ciechanover
Avram Hershko and Irwin Rose “for the discovery of ubiguifin-mediated profein
degradation”
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O1 emopaceLS TS €0.PLVOTOIN GG GTO OAPOPO LLEPT] TOV GTOVPAVOOV T hlaspi arvense, o
07010 £YEL AMOAVTT AVAYKT] TNV ETLOPOGT] TNS EXPLVOTTOIN OGNS UE omoTéAeGa va avBilel povo otav
VTOGTEL TEPI0OO0 YOUNADV OEPLOKPATLOV.



AT pnon TS KoTAoTaoNnS £0PIVOTTOIN GG

@ O mo mBavOS HoPLEKOS UNYOVIGHOS TTOV £ENYEL TNV OLOTIPTGT] TN|S KOTAGTUGNS
gapvomoinong gival to podtvmo pedviimong Tov DNA tov kuttdpmv

@ H pebviimon DNA otic puOpioTikéc aKoA0VOIES TOV VTOKIVITY] YOVIOI®V OVAGTELLEL TNV
EKQPOGT TOVG AELTOLPYDVTOS £TCL MG MYOVIGHOS LETAYPAPLKOD EAEYYOV

@ To mpotvmo pedvAimong S1aTNPEITE PUGLOAOYIKA GTNV HITOGT KATA TNV QAoN
avtrypaens tov DNA kot eropuévme kAnpovopeite ota Quyotpikd kdttapa, dniadm
eCaptaTor amo TV kKuTTopPKn oepd. H gyyeviig avamapaymyn (neimwon) eareiget 1o
TPOTVTO PEOVAIMON G, ETOUEVOS 6€ KAOE YEVIA €ival amapaiTnTn 1] EXOPACT TGS
gapvomoinong



Hopatypioeilg mov vwrootnpilovy 0T 1] pEBLAI®OGN ELEYYEL TNV E0pLvOoTTOiNON

I) H mapatetapévn ék0eomn o€ youniic Ocppokpacies TpoKalel 0VGLAGTIKN HEL®OGT TOV
emmeoov pedviimonc tov DNA. Xvykekpiuéva 6to gutd Arabidopsis 1 oot pnon
omoploELTOV Yia 4 gfdopddec otovg 8°C £yl ¢ OMOTEAEGHO TV HEI®OGT] TOV EMTEGOV
nebviimonc tov DNA oto 86% o€ Gyéomn e LETPTGELS TOV EYIVOV GE GTOPLOPLTO TOV OEV
glyov LITOGTEL Eaptvomoinon

IT) H spappoyn ympukov Tapoyovtov nov tpokalovv amopedviinen tov DNA, 6nwg n 5-
alaxkvToivy (5-alaC), endyovv v TPOo®PN GvO1 61| 6€ TOIKIMES TOV ATOKPIVOVTUL GTNV
gapvomoinomn, evo avtifeta dgv £xouv Kapla exidpact otny TePiodo AvONnong 6€ TOIKIALES
7OV OEV GVTLOPOVV 6TO EPEOIOHO TS EQPLVOTTOIN OGS

III) Avayoviorokég oelpég Tov pLTOU Arabidopsis 6T 0moieC ExEl TANPOS 0TOcLOTOEL 1)
EKQPOGT TOV YOVIOLOV TN HLEOVATPAVOPEPAGTS KO EMOUEVOS TOPOVGLALOVY HELMUEVT)
nebviimon, avlilovv Tpowpa oe cGuVONKEC LIKPNG LEPOAC YOPIS Eaptvomoinom



Ta yoviowa mwov eAEYYOVY TNV €aprvomToinon

To yoviow FLC

To yovioro FLC k®OKOTOLEL Y100 LETAYPAPLKO
Tapayovta tov eEpel dounn MADS

Eniopaon meptodov youniov

DepLokpacioV
gopwvomoinon Ta utd wov avtikapPavovrol o epébiopa g
I EQPIVOTTOIN GG UPYIKAE TaPOVGLALOVY VYN AN
Avtdvoun K@pao Tov yovdiov FLC, n onoio oTadtoKd
dtadikaoio ILE TV EMLOPACT] TOV YOUNAOV OEPROKPACLOV
avBopopiac ONA0O1] LE TNV E0.PLVOTOL G, LELOVETAL

O poOpog peimong ™S EKPPaocS TOL YOVIOLOV
FLC ocyetiletal avTioTpOQ®S ovar0yO LIE TNV
YPOVIKT] OLAPKELD ETLOPUONS TOV YOUNADV

£ AGL20 V(1) ¢t FrY (1) 0s '
\AGL20 Ly PUOKPOGLAOV
H ékgpaon tov yovidiov FLC mBavodg va
@ ® pvOuileton emryevetikd amod petaforic 6To
enineoo pedviimong Tov DNA (16tovav
ANOHXH YPOUOTIVIG) TTOL TPOKOAOVVTOL OO TNV

EMLOPO.GT TG EAPLYOTOINONG

Meimon ¢ ék@paong Tov yovidiov FLC
TOPATNPEITE EMIONS KOL OTO TNV CVTOVOUT)

https://dev.biologists.org/content/develop/131/1 EVEPYOTOINGT] TOV I]YAVIGHOD GvOToTC

6/3829.full.pdf




Ta yoviowa mwov eAEYYOVY TNV €aprvomToinon

Eniopaon meptodov youniov

DepLokpacioV

gapvomoinon

Avtovoun
dladikocia,
avOopopiog

https://dev.biologists.org/content/develop/131/1

¢ 103750
{ AGL20 Y(1)

—

®

ANOHXH

{FT (1)

6/3829.full.pdf

Mopiokoi 6Toyo1 Tov Yovidiov FLC
70 YOViowo AGL20 (Agamous-Like20)

H petaypo@i tTov yovidiov AGL20 cg gutd pe
AELITOVPYIKOVS OAANAOUOPPOVS TOV YOVIOLOV
FLC gtval apykd yopnin

‘Enerta and v gapivomoinom Kot 0tav 1
Ek@pacn Tov yovidiov FLC peuoveton 1
Ek@pao Tov Yovioilov AGL20 aviaver

Emouévamc, To yoviowo FLC avootéllel TV
EKQpaon Tov yovidiov AGL20

70 Yoviowo FT (FLOWERING LOCUS-T)

H avtovoun evepyomoinomn 1ov unyovicuov
avOnong, mov £xel mponyovuEVmS avopepel Ot
KOTOOTEALEL TNV EKQPaoT TOV Yovioiov FLC,
enadyel TV EKPpaon Tov yovioiov FT

Xuvenmc To yovidro FLC Lertovpyel
KOTOUOTUATIKA GTNV EKQPO.GT) TOL Yyovidiov FT



EEEMEN 01KOTOTT@V TOV OEV £Y0VV AVAYKT TNV £0.p1VOTTOINGN

To @ut0 Arabidopsis evtomileTor 6€ 0AOKANPO TO PfOpELo NuIGPAiPLO

2TIC VOTLOTEPES YEMYPUPIKES TEPLOYES, OOV 0 YELUMVAS EIVOL OGS O£V EIVOL AVOYKOLW 1)
gapvomoinon, o€ avtifeon pe T1¢ fopelOTEPES OTOL N EQPLVOTOINGT TPOGTOTEVEL ATO TOVS TOYETOVG

Avdivon 40 owotvntwv Tov euToL Arabidopsis amokAAVYE OTL 1] KITLO TOV KOOLWGTA TEPLTTT TNV
gapvomoinon yio tnv dvOnon gival n advvapio Asttovpyiog Tov yovioiov FRI (FRIGIDA)

‘Exovv evtomiotel dvo pun Aertovpyikoi aAlnAopop@or tov yovidiov FRI wov opeiloviol 6€ pepikn
Elhewyn tov yovidiov. H idwa Erdenyn -376bp- evronileton e owkOTLTOVG e dlaomopd amo I'ariio
nexpt larovia (avlpomivog mapdyovrag)




C24, CS906 M7323, C56184
unknown
location location

unknown

MFE-1, C522163

United Kingdom - UK
Location unknown

CIBC-10, C522225
United Kingdom - UK
Location unknown

HR-5, C522205

United Kingdom - UK
Location unknown

Kin-0, CS6755 Cen-D, CS6661 Nok-1, CS6808 Est, CS6173  Ms-0, CS6797
.\ Kindalville, MIl.  Caen, FR Moordwijk, NL Estonia-EE ~ Moscow, RU
WO3/N38,100m \WE5/N43,250m WO/N49 ~50m E4/N52~0m  E25/MN59,150m  E37/55M,~200m

Ta-0, CSEE6T
Tabor, CZ
E14/N45 ~450m

Dra-1, CSEE86
Drahonin, CZ
E16/M45, 450m

En-T, CS6176
Tajikistan - T
ET1/N39

Sha, C5929
Pamirc-Alay, TJ
N, \ E71/M39,3400m
L) n,
1507w 1207
-60°5

Bla-5, CSA620 Can-0, CS6660 Bay-0, C5954 Ler-2, C58581 Er-0, CS6698  Fr-2, CS6708 Li-2:1, CSET72 Ol-2, CS6821 Owve-0, C56823
Blanes, ES Canary Islands / Cape Verde Islands\Bayreuth, DE =~ Landsberg, DE Edangen, DE ~ Frankfurt, DE = Limburg, DE  Oldenburg, DE Owelgoenne, DE
E3/M41,~50m W15/N28, 1 11/M50, ~300m E15/N533, ~100mE11/M49 ~250m ES8M50,~50m E&MS0,~150m E&MS53,~50m E&MN53,~50m

AV N

5f-2e, C56857 Se-D, CS6852 Nd-1, C51636 |s-0, C56741 GOT-1, CS22277 Nw-1, C36812 Uk-3, C56880 AK-1, CS6602
San Feliu, ES San Eleno, ES Miederzenz, DE |zenburg, DE Guettlngen DE Newneinau DE Umkirch, DE Amharlen DE
E3/MN41,~50m E2/M41,~50m 200-300m E7/NS0,~150m 10E/MS1N E8/MNS0,~150m ET/N48,~250m EB/MN48,~250m

F 7 /A AR A
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