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EYXAPIXTIEX

Evyoapioto Oepud:

Tnv ka. Tewpydtoov EAévn, Avaminpotpia Kabnyntpie Bioynueiog-Mopiaxng
BioAoyiag g latpikng Zyoing Adpicag tov Iavemotuiov Oeccariog, yio dAa 6ca

LoV S1O0EE KO Y10 TNV COUTOPACTACT G€ KAOE GTASI0 TG SUTAMUATIKNG EPYOCIOG.

Tov k. Zipo Tewpyo, Kabnynm Buooynueiog g latpwng XyxoAng Adpicog tov
[Mavemommuiov Oecoariog, Yoo ™ OvvatdTTa OEEOY®YNG TNG OUTAMUOTIKNG

epyaciog oto gpyactnplo Bloynueiog.

Tov k. I'eppev) Avaotdotlo, Kabnynt| Avocoroyiag g latpumg Xyoing Adpicag
tov [Tavemomuiov Oecoarioc, wg pérog g Tpuehovc Emrponnc.

Tnv ka. Avurepomoviov Ayyehkn, Awdokovoo 407 g latpung XyxoAng Adpioog
tov Ilovemomuiov Oeocoriag, mov pe Kabodnynoe o€ OAN TN OGPKEW TNG

OUTA®UATIKNG EPYACTOG.

Tov k. MvAwvy HAla, Aéktopa  Buooynuelag g latpikng XxoAng Adpisog tov
[Mavemomuiov Oeccariog, yoo TV ToALTUN Ponbela Tov g OAN TN SAPKEWL TNG

OUTAMUOTIKNG EPYACTOG.

Olo to péAn tov epyaotnpiov Buoynueiog ¢ latpwkng XyxoAng Adpiooc Tov

[Movemomuiov Osccalriog, Yo TNV cvvepyasio Kot T QUMK TOLG d1d0eon.
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ITEPIAHYH

O HIF-1 givar évag petaypoikdg mapdyovtag enoyopevog amd v vroéio Kot
Ao KuTTOPIKA epebicpata Kot 1 €KPpacn Tov 0dNyel oe PLOUICT TOL KLTTOPIKOV
HETOLOAMCHOV, TOAATAACIOCUOD Kol OMOTTOONS. o KOTTOPO omoKpivoviol oty
vro&io pécm g avénong tov emmédwv tov HIF-1 ko odnyodvtar ce avénuévn
gpvbpomoinon Ko ayyeloyéveon,  avénuévn  yYAvkOAvon  Kou  owEnpévo
TPOYPOUUOTIGUEVO KUTTOPIKO OAvaTo-omonTmon Kot peltwpévo moilarmiactacud. O
HIF-1 eivan o etepodyepng mpowteivn mov amoteAeitonr amd pio puOulopevn o
vropovada (HIF-1a) n omoia 6e @uoloroyikéc cuvOnkeg o&uydvov (cuykévipmon
poprakod  o&vyovov  21%) ovvtifeton Kot OMOWKOJOUEITOL  CUVEYDS, EVA
otafepomnoteitan Katd v vro&ia (cLYKEVTP®OT HOPLaKoD 0EVYOVOL YOUNAOTEPT OO
6%), UETAVOOTEVEL GTOV TLPMVO KOl CUVOEETOL HE TNV OLVEXDS ekepalouevn P
vropovada (HIF-1p 4 ARNT) oynuoatilovtag tov HIF-1. O HIF-1 Bpioketor oto
EMIKEVIPO TNG EMOTNUOVIKNG £PEVLVAG OTNV TPOCTAOELD OVTIUETOMIONG ACHEVEIDV
o&elov kol ypoOVImV, OTOV eTKpaTOVY VO KeC vo&iag 1 Ko avo&iag. Tétoteg etvan
TOAMEG HOPPES KOopKivoy, peTafoMkéc dwTapoyés Om®G M ToYLoOPKio KOl TO
HETOPOAIKO CUVOPOHO KO 1OYOUKES 0oBévele OTMOC 1O 0o&D EHEpOyHo TOL
Hookapdiov. Apopeg epeELVNTIKES OUASES LEAETNGAV T EMIOPACT] TOV £XOVV KOIVOL
noivpopeiopoi tov HIF-lo (SNPS) otn petoypagikn tov evepydotnta. Meydhog
aplOUOC HEAETMOV GLGYETICUOV ovapecso otovg SNPS kot Tn YovoTumiky Kotovoun
TOVG o€ OWPopeg opadec mAnBvoumv €xovv Otevepyndei, mpoomabodvtag vo
avadeiEoov v emidopaon twv SNPS ommv eugdvion, mpododo Kol TPOyvmon
nafnocewv otig omoieg KuplapyoHv vroikeg cuvinkes. Ouwg To ATOTEAEGLLOTO TOVG
etval avTipatikd o Kot GAAEG ORAdES KOTOANYOUV GTO GULUTEPAGHO OTL Ol
noAvpopoeiopoi Tov HIF-1a gaivetatl va avébdvouvv v evepydtntd tov kot aAleg 0Tt
™ pewwvovv. Ot molvpopeispol mov peiethOniov Ntov ot e&ng: P582S (petatponn
0V vovkieoTdiov 1744 kvtooivng oe vovkieotido Ovpivng C-T), wou A588T
(uetatpom tov vovkieoTdiov 1762 yovavivig o€ vovkAeotidlo adevivng G-A), ot
omoiot edpdlovtor oto €€dvio 12 mov kwdwomolel yoo v 0&VYOVO-eE0PTOUEV
neployn ODD.

Yto mlaiocwr ™G OWMAGUOTIKNG oIS  epyociag mpoomadnoaus vo

KOTOVONGOLUE Kot Vo avadeiEovpe ™ oxéon Kowvmv moivpopecpomv tov HIF-1a
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(P582S, A588T) pe acbévelec Tov PHLOOKEAETIKOD. Mo KaAG peleTnuévn acbéveto
TOV HVOCKEAETIKOD Kol LAAOTO L0 GTNV 07010 KuPLapyovV avoEIKEG GUVONKES GTOVG
naoyovieg 10ToVG €ivar 1 ooteovekpworn. H vocoloywkn avthy ovtdétnto esivol
TOAVTOPOYOVTIKY] KOl OQEIAETOl GE HEWOUEVN OUOTIKY 7opoy] o&vydvov Kot
OpenTIKd®V cLGTATIKOV G6TOV ootitn 16T0. H peimon avt) cvpPaivel oto mhaicio g
KOTOGTPOPNG TOL OQLUOTIKOD JIKTVOV GTNV TEPLOYN OO 0 £V TPOVUOTIGUO 1 GE
OVOKOTOOKEDVT KOl OTPERAN SAUOPO®OT TG APYLITEKTOVIKNG TOL OYYELKOD JIKTVOV
OT®OC TN HOKPOYPOVICL 1| OTNV EVIOMCUEVT €yYLoTn oTEPOEWAV. Tehkd 10 00TO
yivetal vTo&IKO Kol VEKPDOVETOL.

2V TopoveO SUTAMUATIKY EPYOCIio LEAETNONKE N LETOYPOAPIKY] EVEPYOTNTO
Tov popedv tov HIF-lo , aypiov tmov (WT) 660 kot TV HETOAAQYUEVOV
aAAnopdpewv Tov (P582S kot A588T) kot petpndnke av kot OGO To. LETAAAYUEVO,
aAAnAopopeo emnpedlovv ™ petaypagiky evepydtnta tov HIF-1. 'Etot, kottapa
Saos-2 ka1 HEK-293T empolvvOnkav pe miaopidi mov ekgppdlovv tov HIF-1la
aypiov tomov (WT) 11 ta odiniouopeo (PS) xor (AT) wor petpndnkov ot
petaypapikés tovg evepyotntec. Ilapabétovpe otoryeio mov vmoomnpilovv OTL M
LETOYPOPIKT] EVEPYOTNTO TOV UETOAAOYUEVOV OAANAopOpewv Tov HIF-1a elval ion
pe oty tov oaypiov tomov. Emiong, péow mepapdtov avoco@bopiopol Kot
avVOCOoTOTOTTMONG OlyOnKe Yo TpdTn Popd 6Tl T aAANASpoppa tov HIF-1a &xovv
TopnNvikd evtomicpd 6mmg o HIF-1la aypiov tHmov kou mapdyovtol 106TOGA e AVTOV.

Eriong éywve mpoondBeia Exkppaong tov alinioudpewv PS koaw AT og @opeig
ékppaong Sacharomyces cerevisiae pe otOY0 1Tr OGVYKPIGN TNG UETOYPOUPIKNG
evepyoTtog tov Jweopwv popeov HIF-1 oe éva ‘mpowtdyovo’ gukopumTIKO
oVOTNUO OOV OV Ba EUTAEKOVTOV 1GTOEIOIKOT TAPAYOVTES, GTOVE OTOIoVE iowg va
opeilovTay To AVTIKPOLOUEVA OmOTEAEGLOTA TTOV epeavilovtay ot Biioypagia. To
c-DNA ¢ petarraypévng popong tov HIF-la PS xiowvomombnke oe @opéa
éxppaong mpokewévon va mapayfel n mpoteivn HIF-1la PS kot va peietnBetl n
evepyodmta ¢ oe ovykpon pe tov HIF-1 aypiov tomov (WT) oe kdttapa S.
cerevisiae, 6mov o HIF-1 exppaletor, eivar gvepydg kol m €vepyoTnta TOL €ivol

HETPHOLUN.

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 23:41:07 EEST - 3.135.198.48



ABSTRACT

HIF-1 is a transcription factor induced by hypoxia and other cellular stimuli
and its expression regulates cell metabolism, proliferation and apoptosis. Cells
respond to hypoxia through increase of HIF-1 protein levels, which in turn activate
various genes that are linked to regulation of angiogenesis, erythropoiesis, energy
metabolism and apoptotic, proliferative responses. HIF-1 is a heterodimer consisting
of the HIF-1a and HIF-1f subunits. Under normoxic conditions (molecular oxygen
concentration 21%) the HIF-1lo subunit is rapidly synthesized and degradated,
whereas under hypoxic conditions (molecular oxygen concentration lower than 6%) it
is stabilized and translocates into the nucleus where it heterodimerizes with the
constantly expressed HIF-1p subunit (also called Aryl Hydrocarbon Receptor Nuclear
Translocator, ARNT) forming the transcription factor HIF-1. HIF-1 lies in the center
of the investigation of the efford to treat acute or chronic diseases in which hypoxia or
even anoxia dominates. Such diseases are cancer, metabolic disorders such as
metabolic syndrome, obesity and ischemic diseases like acute myocardial infarction.
Several scientific groups have studied the impact of common HIF-1a polymorphisms,
on its transcriptional activity. Several association studies, between HIF-1o. SNPs and
their genotype distribution have been conducted trying to highlight the impact of HIF-
la SNPs, in the development, progression and prognosis of diseases, where hypoxic
conditions prevail. Their results however, were inconsistent. Several groups conclude
that the polymorphisms appear to increase HIF-1a activity and other, support that the
polymorphisms appear to reduce its activity. The SNPs that have been studied are the
P582S (conversion of nucleotide 1744 cytosine in thymine C-T) and the A588T
(conversion of nucleotide 1762 guanine in adenine G-A). These polymorphisms lie in
exon 12 that encodes for the oxygen dependent domain (ODD). In this study we tried
to comprehend and to highlight the relationship between common HIF-1a
polymorphisms (P582S, A588T) and musculoskeletal diseases. A disease well
characterized is osteonecrosis. In this pathological condition, hypoxic conditions
prevail. This pathological condition is multivariate and is developed due to a
reduction of blood, nutrients and oxygen offered in the bone tissue. This reduction
occurs when the bone vascular network is destructed, either after an injury of the bone
or when the bone is rebuilding and its vascular network is distorted, like after steroid

usage in long term basis or when steroids are injected topically. Finally, the bone
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becomes hypoxic and necrotic in places.

In this study we investigated the transcriptional activity of HIF-1o. WT and its
mutant alleles P582S and A588T. We measured whether and how the mutant alleles
affect the transcriptional activity of HIF-1a. Thus, Saos-2 and HEK 293T cells were
transfected with plasmids expressing HIF-1a WT or the alleles PS and AT and their
transcriptional activity was measured. We present evidence suggesting that the
transcriptional activity of the mutated alleles of HIF-1a is equal with that of HIF-1a
(WT). Also, we have shown by immunofluorescence and immunoblotting
experiments for the first time that the HIF-1a alleles have nuclear localization similar
to HIF-1a WT and are equally produced. We also attempted the expression of the PS
and AT alleles using Sacharomyces cerevisiae expression vectors, in order to compare
the transcriptional activity of these forms of HIF-1la with the HIF-1lo WT, in a
‘primitive’ eukaryotic system where tissue-specific factors wouldn’t be engaged and
wouldn’t be responsible for the conflicting results appearing in the literature. We
cloned the c-DNA of the mutant form of HIF-1a PS in Yeast expression vector in
order to produce the HIF-loo PS protein and to also study and compare its
transcriptional activity with the HIF-1 WT, in S. cerevisiae cells, where HIF-1 is

expressed, is active and its activity can be measured.

10

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 23:41:07 EEST - 3.135.198.48



EIZAT'QI'H

Yrnolia

Ymo&la eivor 1 younAn ouykévipwon o0ELYOGVOL GTOVG 1IGTOVS KOl KOTE GUVETELD Kol
evookvttapa. To o&uyovo eivar éva amd to otoyeion mov 1M JdwTNpPnon g
OLO106TAGI0G TOV KpiveTol amapaitnTn Yo To KOTTapo Kabmg eivar (oTIKNG onuaciog
vy 10 petaforopd Kor v emPiowon tov. ‘Etot ta kdtrapa avéntuéav unyovicpovg
amokplong oe ypovieg (koapkivog) kar oeiec (0&0 Epppoypo tov pvokKaPdiov)
ovvOnkeg vro&iog. To vmo&ikd mepPAAAOV TOV 10TOV EVEPYOTOLEL ONUATOSOTIKA
LOVOTATIOL TOL 0O0MYOUV GTNV ENAYMYN 1] OVAGTOAN TNG LETAYPOPNG MG TANODpOg
YOVIOI®V 7OV avTIGTOLYO EMAYOLV 1) OVOCTEAAOVV KLTTOPIKES AElTovpyieg OTMC M
AYYEOYEVEDT, 0 UETOPOAMOUOS TNG YALKOLNG, N KuTTOopiKn emPBimon kot 1 ondmTwon
(Semenza 2003). Koprog pecolafntig g HETOYPOPIKNG OmOKplons otnv vro&ia
elvarl évag petaypaeikdg mapdyoviag, o emoyopevog amd v vrmo&ia mapdyovrag 1

(Hypoxia Inducible Factor 1, HIF-1).

O gnayopevog amd v vroéio mapayovrag HIF-1

O HIF-1 &ivon pia etepodyuepng mpmteivy Ko omoteleiton amd pion puOulopevn o
vropovada (HIF-1a) n omoia 6 guoloioyikéc cuvOnkeg o&uydvou (GuyKéEvTpmon
poprakod  o&uydvov 21%) ovviifetor KOl OmOWKOJOUEITAL  CLVEDS,  EVD
otabepomoteitan Katd TV vVo&ia (GLYKEVTP®MOT HOPLaKOD 0&uydvou yoUnAoTEPN OId
6%), Ko v ovveydg ekppalopevn P vropovado (HIF-1f 1 ARNT). Ot mporteiveg
avtég avikovuv oty owkoyévewn mpoteivov basic helix-loop-helix (bHLH)-PER-
ARNT-SIM (PAS) (Wang et al., 1995). 'Exouvv Bpebei Tovddyiotov 200 S1apopeTikd
yovidww mov emdyovror dueca and tov HIF-1. Ta yovidowr avtd mepiéyovv GTovg
VIOKWNTEG TOVG GLYKEKPIUEVEG 0AANAOLYieg vovkieoTwdiov (A/G)CGTG, yvomotég
Kot ¢ ototyeia amodkpiong oty vro&ia (hypoxia response elements, HRE), tig omoieg
avayvopilet o HIF-1 ka1 mpocdévetan o avtéc. Ta mpoidvta tov yovidiov otdymv

tov HIF-1 givon mpwteiveg mov oyetifovior e GUYKEKPEVES KOl ONUOVTIKEG
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Aertovpyieg TOLV KLTTAPOL, OTWS 0 HETAPOMGUAOC TG YALKOLNG KOl TOL GLONPOV, 1|

dtnpnon Tov ayyelokol TOVov, 1 epubpomoinon kot 1 ayyeloyéveon (Ewova 1).

Ewova 1: O HIF-1 kot Ta «yovidra-otoéyor» tov. O HIF-1 amotehel Tov Kdpro puBuiot) g
EkQpaomng Yovidimv mov oyetilovol e TNV OYYELOYEVEST|, TOV EVEPYELONKO LETOPOMGLO, TNV
opUOVIKT] pOOHION, TOV KLTTOPIKO TOAAUTANGCLOGUS, TNV OTOTIMON, TN HETOYPOPIKN

pOOoN, TN LETACTOCT K. 0.
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Aopn kot Agrtovpyio Tov HIF-1a

O HIF-1a armoteleitar amd 826 apwvo&éa kot oynuatilel etepodyuepéc pe tov HIF-1
oV apykd giye avayvopiotei og Aryl Hydrocarbon Nuclear Translocator (ARNT).
Kat ot 600 vmopovédeg mopovoidlovv vymAn opoloyic kot givolr  apKeTd
ocvvinpnuéves. ‘Exovv avayvopiotel tpeig 1oopopeég g o vropovados tov HIF: o
HIF-1a, o HIF-2a (emiong yvwotég cav EPAS-1, MOP2, HLF kot HRF) kot o HIF-
3a.

Ewova 2: Ilpoteivikég oporoysg meproyés tov HIF-1o ko HIF-1p. ®aivovtar pe kdkkvo
KOl TPAGIVO XpOUO. Ol TEPLOYES ETEPOdUEPIoNOD Kat ovvdeong 6to DNA (bHLH kot PAS).
Ot meproyég evepyomoinong (N-TAD) kar (C-TAD) eaivovton pe kitpvo  ypdpo Kot To
onpata mpnvikod gvtomicpod (NLS) pe pmdé ypopa. H 0éon g ODD eaiveton pe ykpt
YPDOLLOL.

IMa to owepiopd tov HIF-T1a pe tov ARNT kou tnv mpoécdeon ota HRES pe
aAAniovyio 5’RCGTG3’ amattovvion ta npwteivikd potifa bHLH-PAS (1-390 aa)
(Jiang et al., 1996). Ta portifa avtd edpalovral oty apvotelkn meployn tov HIF-1a
kot amoviovior kot otov ARNT. Tho avaivtikd n mepoyn 17-30 ao amoterel éva
ofua Tupnvikov evtomopov (NLS, nuclear localization signal) to omoio tov odnysei
otov mupnvo, to apwvoééa 31-71 v mepoyn HLH xot ta apwvo&éo 99-343 v
nepoyn PAS , n omoia dakpivetor oe A (99-209) xor B (242-343) vromepioyég
(Taylor ko Zhoulin 1999). Katd v vro&io o HIF-1a petatifetor otov mopniva, pia
dudkacio Tov yivetan HECH EOIKAOV AAANAOVYLOV TOL BpicKOoVTaLl GTNV TPOTEIVY Kot
ovoualovtar onpata Tupnvikov evromopov (Nuclear Localization Signal, NLS). O

HIF-1a mepiéger dvo mbBova onuoto mopnvikov evtomcpov (NLS: nuclear
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localization signals). To éva €dpdletarl 610 apvotedikd akpo tov N-NLS (apvo&éa
17-33) omwg mpoavapépbnke kat to dAlo edpaletat 6to kapPoiutedikd Tov dxpo C-
NLS (apuvo&éa 718-721) (Kallio et al., 1998) kobmg kot éva ofjpo eEaywyng tov and
tov mopnva NES (aa 631-639) (Mylonis et al., 2008). O HIF-1a diabétel dvo meployég
trans-evepyomoinong g petaypaenc (Trans Activation Domains, TADs), v N-
TAD (apwvo&éa 531-575) ko v C-TAD (apvo&éa 831-826) mov gvtomilovtol 6T0
KépPoéu-telkd Tunpa Tov cuvorov tov HIF-1a. Avtég o1 meployéc cupfaiiovy otnv
OAANAETIOpAOT TOL HOPIOL HE GUVEVEPYOTOMTEG TNG LETAYPOPNG OTMOS £ivor oL
CBP/p300, SRC-1 xot TIF-2. Ot neproyég C-TAD kar N-TAD dwyopilovtor peta&d
toug and ue pvbuotiky mwepoyn (ID, Inhibitory Domain aa 576-785) n omoio
KataoTtéAAEL TNV Opdon tov TADS €dwd oe puololoyikéc cuvOnkeg ouydvou Kot
givor amapaitntn yo ™ dathpnon g otabepdtnrag Tov popiov (Semenza et al.,
1997). H N-TAD mnepoy) ariniemikoaAivntetor pe tqvy ODDD mepoyn (Oxygen
Dependent Degradation Domain) (auwvo&éa 401-603). H ODDD nepioyn mailet porio
o1 oTafePOTNTA TG TPMOTEIVNG APOV Ol TPOTEIVIKES AAANAETIOPAGELS TNG 00N YOV
omv amowkoddunon tov HIF-loa oe @uooloyikég OLYKEVTIPOOELS 0ELYOVOL
(vopuo&ia). H evepyomoinon g petaypoaenc tov yovidiov otoyov mepilappdvet
dwepopd twv 0vo vropovadwv HIF-1lo kou HIF-1B kot mpoécdeon ota ototyeia
andkpiong oty vro&ia, HRE’S, ta omoia Bpickovion 6Tl puOUIoTIKES TEPLOYES TV

yovidiov avtov (Semenza 1998).

PYOpon tov HIF-1a amo to o&vydvo (Ynoéia)

Y& ovvOnkeg eLo1oA0YIKNG TTieons o&uydvov POy n vopoEuiimon KotaAoinwy
npoiivng (P402 kot P564) (Masson et al., 2001) otnv ODD mepioyr| amd vdpo&vidoeg
TPoAivng N TpoAvAo-vIpo&uAdaeg (Proline Hydroxylase Domain, PHD) kdavet duvotn
mv Tpdodeon g tpoteivng VHL (Von Hippel Lindau, pVHL) otov HIF-1a (swdva
3). H pVHL oamotelel pépog tov cupmréypotog g Es Aydong g ovPucovttivig ko
nali pe tig mpwteiveg elongin B, elongin C, Cul2 ka1 Rbx-1 npocdévovior otov HIF-
la kot Tov dtvouv ypdvo NUONG KPOTEPO TV 5 AenT®V o€ cLVONKEG voppro&iang
(Hon et al., 2002). Avté cvuPaivel HEG® HETA-UETOPPACTIKNAG OVBIKOVITIVOAI®GONG

tov HIF-10, avayvopiong Tov and 1o TpoTedomio. Kot 0motkoddUncns Tov and auTo.
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‘Eto1, mapovsia o&uydvov kot péca oe 5 Aemtd amd T ovvBeon tov, o HIF-la
VIPo&LABVETAL, OVPIKOVITIVLMMVETOL KOl aTolkodopeitat amd 10 tpmtedoopa. H

peimon tev emmédmv Tov 0ELYOVOL (VTTO&in) £YEL GOV ATOTEAECLO TNV OVOGTOAY TOV
PHD’s, Aoy éhdetyng poprokov o&uyovov. ‘Etot, o HIF-1a dev vdpodvlmvetan kot
otabepomoteitat, €XeldN N U VOPOELAIWUEVT] TOV LOPPT dev avayvopiletal omd Tov
pVHL (ewova 3). Etor oe vmnofikéc ovvOnkeg o HIF-la otabepomnoreitan,
petovaotedel otov Tupnva kot dpepiletor pe tov mapdyovra HIF-1B, tov omoiov n
éxppaon elvar otabepny Kor oveEdptntn oand v mapovsic  o&uydvov, Kot
oynuatiCetoar to cvumroko HIF-1. O HIF-1 gvepyomotel v €kgpacn tov yovidimv
omwc g epvbponomrivig (EPO), tov avéntikod mopdyovia TG oyyEl0YEVESTG
(VEGF) ka1 mpoteivov petapopiéwv ylvkolng (GLUT-1) yw va dieyeipet v
gpvbpomoinon, v ayyeoyéveon kot tn yAvkoivon. Ot PHDs cuvavidvtol oe tpeig
wopoppéc, 1 PHD1, PHD2 xouw PHD3. Amd mepdpoata SIRNA ce kdtTopa
ONAOCTIKOV TTOL TTPAYHOTOTOMONKAY Yol VO ATEVEPYOTOMGOVY KAOE pion amd Tig
tpeg PHD ¢ 61dpopovg kuttaptkodg TOTOVS amodeiytnke OTL 1 anevepyomoinon g
PHD2 eivar apket) dote va avénoet ta emineda tov HIF-lo ko dpa ko v
petaypaen yovidimv otoywv kot £1ot Tpotddnke 1 PHD2 w¢ to mo onuavtikd évivpo

nov puOuilet o HIF-1a xatd ™ vopuo&io (Berra et al., 2003).

Ewova 3: POOmon g gvepyémnrag tov HIF-1 and 1o o&vyove. Katd 1 voppoia

vopoévAidvovtar ot mpoiiveg 402 ko 564 tov HIF-la and 1o éviopa vdpo&vidoceg g
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aporivng (PHD) 1-3. 'Etol yiveton epikt m mpocdeon tng mpoteiving pVHL mov
avayvopiletor and v E3 Aydon g ovPwovitivinie. H ovPuovitivorioon tov HIF-1a
odnyel Vv TPOTEIVN Yo 0mOIKOdOUNoT 010 26S mpwtedowua. Emiong katd tn voppoéia
pvOuiletor n  oAAnAemidpacn tov HIF-la pe petaypapikodg ocvvevepyomomtéc. H
vdpo&uiimon g acmapayivng 803 tov HIF-1a and to évlvpo FIH-1 (Factor Inhibiting HIF-
1) eumodilel v mpodcdeon tov npoteivov P300 kot CBP otov HIF-1a pe amotéiecuo v

OVOGTOAN TNG UETOYPOPNS TOV YOVISI®V GTOX®V.

Ext6¢ and o&uydvo ot PHD’s anaitovv wg cvuv-vrndotpopa 2-0Eoylovtopikod
(2-0G) ko cov coumaplyovTeS Fe?* kot ackopPikd. Av yio kdmoo AOY0 1
anoctabepomoinon tov HIF-la and tigc PHD’s dev eival amotelespatiky, 10te N
opdon tov Ba avactorel amd vopoLvAimon oamd o dAAN o&uyodvo-eEapTdpevn
vdpo&urdon mov ovopdleton mapdyovtog ovactoAng tov HIF-1 (Factor Inhibiting
HIF, FIH-1). H vdpo&vurioon and ovtd 1o £évlopo yivetow oe €va KaTdAoumo
aocnapayivng oto C-TAD (Asn 803) (Lando et al., 2002) kot £xet oav amotéleoua TV
AVOGTOAY TNG GAANAETIOPAONG UE TOVG UETOYPAPIKOVS cuv-gvepyomtomtéc CBP kot
p300. O FIH dev emnpedler ) otabepdtnta tov HIF-1a (Safran et al., 2003).
Kot’autév tov 1pdémo ta. kOTTOPO £Q0VV OVOTTUEEL €val EMTPOCHETO UNYOAVIGUO

eléyyov tov HIF o€ mepintwon dvcsiettovpyiog twv PHD’S.

Ewova 4: Avoypappotiki amxetkévion g vopotviioong tov HIF-1a amwd Tig mpoériviro-
vopodvidoes. O HIF-1a vdpoSvhdveton otig mporiveg 402 kot 564. Or PHD’s amaitovv
o&uyovo m¢g vmootpope oAl Kot 2-0&oyhovtapikd (2-OG) ©g GuV-VTOGTPOUE KOl GOV

cvpmapdyovieg Fe* kot aokoppiko.
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AveEaptnTn TOoV 0EVYOVOL PUOIeT ToL HIF-10 (Voppoia)

Ot avéntikol TapdyovTeg, ol KVTOKIVEG Kot GAAN CMULOTOOOTIKG HOPLoL SIEYEIPOLY TN
ovvBeon tov HIF-la péow evepyomoinong
TOV ~ HOVOTATI®OV NG KWwAaong g
TPLPOoeopikng voottoAng (PI3K) kot tov
TPOTEIVIKOV KIVOODV TOV  EVEPYOTOLOVVTOL
and uroyova  (Mitogen-activated  Protein
Kinases, MAPK), (Zhong, H. et al. 2000). H
avénon ota enineda Tov HIF-1a wg andkpion
ota epebiopato  aENTIKOV — TOPAYOVTOV
opépel oe 60O onuavIikd onueio amd TV
avénon tov HIF-1a xatd v vro&ia. [Ipmrov,
evod N vro&ia avédvel ta enineda tov HIF-1a
o€ OAOVG TOVG KLTTOPIKOVS TOTTOVG, 1| SEYEPON
oand  ovéntikovg  mopdyovteg  emAysl TNV
£€KQPOOY] TOV UE 10TOEWIKO TpOTO. AgVTEPOV,
evd m vmo&la oyxetiCetor  pe  pEWEEVN
amowodounon twov HIF-la ot  ovénrikoi
TOPAYOVTEG O1EYEIPOVV KLPIMG TN GVVOEST TOV
HIF-1a. [T ovykekpéva, ot avéntikoi
TOPAYOVTEG EVEPYOTTOLOVV £VO, LTTOSOYEN KIVAGTG TVPOGIVIG, 0 000G LE TN GEPE TOV

evepyomnotel v PI3K ©/xat tic MAPK.

Ewova 5. PoOmon g peraypagikig evepyotntos 1ov HIF-la péoo avEntikov
napayévrov: H mpodcdeon evog avéntikod mapdyovia o€ €va YELTOVIKO VTodoyEa
Kvdong Tupocivng evepyomnotel povordtia g kwvaong PISK 1/kat tev kivacodv MAPK.
H PI3K evepyomoel v kwdon oepivng/Opeovivng AKT (emiong yvoot] kot ®g
npoteivikn kwvdon B PKB) kot tqv mTOR (mammalian target of rapamycin). Xto
povomdtt twv MAP «xwackdv M ERK (extracellular signal-regulated kinase)
evepyonoteitan and v MEK. Telwd n evepyomoinon tov mpoteivov MTOR kot ERK
EYEL TO OLVEPYOTIKO OmOTéEAEGHO gvepyomoinong (Léom emopopviinong) g p70 S6
Kwvaong kot g 4E-BP1 mpwteivng-nposdeong tov eukapumTikod mopdyovta Evapéng
uetdopaong 4E (elF-4E). Tehkd amotéleopa givar n exoymyn TG HETAPPACNG TOV
MRNA cvureptropfavopévov kat tov MRNA tov HIF-1a (Semenza G. et al., 2003).
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PYOpon tov HIF-1a a6 Tov NF-kB

[Mopodrio mov o HIF-1 givor o kevipikdg puBHIoTg ™G KLTTAPIKHG AmdKPIoNG GTHV
vroia, €xel avapepBel 6TL mepimov 20 akdun d1POPETIKOL LETAYPAPIKOL TapdyovTeg Tailovy
pPOLO GTNV gLAGONGIO TOV 1IGTOV GTIG YAUNAEC CLYKEVTPMGEIS 0EVYOVOD. AVALEGO OVTOVG O
mo onuoavtikdg eivar o NF-kB. O NF-kB eivon po owoyévelo petoypo@ikav
TopayOVI®OV TOV EVEPYOTOLIEITAL OTN YPOVICL QAEYUOVH] ONO TPOPAEYUOVAOOELS
napdyovieg 6mwg ot kvtokiveg (Rius et al., 2008). 'Etot épovue evepyomoinon tov
poplokol povormatiod tov cvopmAéypatog g Kwvaong IIK. O NF-xB evepyomoteitoan
eniong amd v vmo&io amotpémoviag TNV OmOmMTOon Kol dpo  dlvovrog To
TAEOVEKTNUO TNG TOPATETAUEVNG KLTTOPIKNG EMPIOoNG 6€ KOTTOPO TOL LPIGTAVTOL
ovvbnkec otpec OT®G ot younAéc ocvvOnkeg o&vydvov (Koong AC et al., 1994,
Cummins et al, 2006). ZXZvykekpyéva £Exel OSwmotmbel po  apeidopoun
oaAnAeniopaon petald tov HIF-1 ko tov NF-kB. Tlpdceata avaeépOnke otL ot
TPOAVAOVOPOEVAACEG TTOV EUTAEKOVTIOL GTO HOPLOKO LOVOTATL EVEPYOTOINGNG TOL
HIF-1 emiong pvBuilovv onuavtikd otddio. Tov povomotiov evepyomoinong tov NF-kB
(Cummins et al., 2006). Erniong 0 NF-kB petd and evepyomoinomn tov amd vro&ikd 1
un vrolikd epebiopota (TPoEAEYUOVMOOES TapAyovteg) umopel vo emdyst TV
éxppaon tov M-RNA tov HIF-1a. To mo onpoavtikd dpmg eivar 0Tt avt) n e€dptnon
™m¢ ékppoong tov HIF-la and tov NF-kB éyet amodederydei in vivo (Rius et al.,
2008). 'Evac pnmyaviopog pobuiong tov HIF-la amd tov NF-kB eivar o &€&ng: o
npoaymyéag tov HIF-1a mepiéyer o Béon mpdodeong v tov NF-kB otnv meproyn
évapénc g petaypaeng (van Uden et al., 2008). ‘Evag dAlog punyovicpog poduiong
tov HIF amd tov NF-xB eivon péow arinienidopaong e vmopovadag IKKy g
kwdaong IKK kat tov HIF-20 gvepyomoldvtag €161 T HETOYPOPIKY] EVEPYOTNTO TOL
HIF-2a péow aAinienidpaong pe v npwteivny CREB (Bracken et al., 2005). Téhog o
HIF-1la pmopel va pvBuicer 1o poprokd povomdtt tov NF-xB. Kepatwvokitrapa
TOVTIK®OV oL vtepek@pdlovv tov HIF-1a gmdgwcvoovy avénpévn evepydtnta yio tov
NF-kB ka1 avénpévn ékppaon tov yovidiov otéymv tov NF-kB mov kwdwomorovv
Y0, TPOPAEYLOVAIEIS TAPAYOVTEG OO YDVTOG GE VIEPAVTIOTOKPIOT GE PAEYLOVAOIM

epebicpota péom paviov kvxkiov (Scortegagna et al., 2008).
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O porog Tov HIF-1a o€ a.60&vereg

H vrno&ia kot to povomdrtt tov HIF éxovv ouvoebel pe v mabopucioroyia
minbopag acheverwv. Koatd tnv kapkivoyéveon kot yuo TV €mnapkn avamtuén tov
OyKov, elval avaykoaio 1 oyyEOYEVEST KOL 1) EVEPYOTMOINGT TOL HOVOTATIOD TNG
yAvkoivong (Seagroves et al.,, 2001). Aedopévng g onpoociag tov HIF-1 omv
gvepyomoinom g €KPpacns Yovidimv PacIKOV Yo TIG TOPATAVE OUdIKOGIES, OEV
etvan wepiepyo 01t ko 0 HIF-1a ko o HIF-2a éxovv gumhaxel ot dwdikacio g

0YKOYEVESTG TPOGPEPOVTOS EMAEKTIKO TAEOVEKTILOL GTO KAPKIVIKE KOTTAPO.

Kapkivog

H vrepékopaon tov HIF-1a kot tov HIF-2a Bpébnke oe mhn0og dtapopetikdv
avOpomveov Kopkivov mhavov cav omotédecuo TG LVrodiag o610 E0MTEPIKO T®V
dykov | Moyo yevetikng e€aidayne (Talks et al.,, 2000; Zhong et al., 1999). To
€0MTEPIKO TNG HLALAG TOL VEOGVGTATOL OYKOV, TO 0010 AVEAVEL GVVEX(MS G€ HEYehog,
yivetal otadtokd VTo&ikd HEYPIS OTOVL VO ATTOKTIOEL EXAPKT AUOPOpaL aryyeio Kot val
anoxataotadel N apdroon. Ot vrolikég cuvONKeg 6TO E0OTEPIKO TOV OYKWOV UTOPEL
va.  odnynoovv oe  avénuévn otabepotnro Ko gvepydtnta  tov  HIF-1.
AVOGOIGTOYMMKEG OVOAVGELS OMESEEAY OTL VTAPYOLV  OVIYVELCIUN TPMTEIVIKA
enineda tov HIF-1a og kaionBeig dykovg, avénuéva enineda oe mpoéwP KokonOelg
OYKOVG Kot €V, EVOEIKTIKO TOGOGTO GE UETUOTAGELS OYK®V o€ avtifeon pe toug
evotloroyikovg 1otovg (Harris 2002; Zhong et al., 1999). H ékppacn tov yovidiov
otoyxov 10V HIF yevikd paiveton va cuppadiler pe ta enineda tov HIF-1a.

‘Exer moapatnpnBei peydAn oovyvotnto KOwdv YEVETIKOV OAAAYDV OE
KOPKIVIKG KOTTOpa mov oyetiletor pe v avénuévn éxepoon tov HIF-la. T
nopadetypa oto cvvdpopo Von Hippel-Lindau, n andiewo e mpoteiving pVHL éxet
ocav amotédeopa Wootatikd ekepalopevo HIF-1a (Iliopoulos et al., 1996). Emundéov
N oandielo Agrtovpyiog g P53, M omolo eival avevepyn GTOVG TEPIGGOTEPOVG
avBpamvoug Kapkivoug, avédver ta eminedo Tov HIF-1a kot evioyder v e€aptopevn
and tov HIF petaypoen oe kotrapa Oykov (Ravi et al., 2000). Andlewo ™
Aewovpyiog  TOL  OyKOKOTAGTOATIKOL  yovidiov ¢ PTEN oce  wdttapa
yYAowPracToOpatog odnyel oe avénuéva emineda tov HIF-1a kot ékppaocr yovidiov

pnéow tov HIF, mbavototo péow evepyomoinong tov povormatiov twv PISK/AKT
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(Zundel et al., 2000). Emiong evepyomoinon tov oykoyovidiov V-Src  péocw
petaAldéev PBpédnke 0t avédver v ékepaor tov HIF-1a kot tov emayduevov
yovidiov tov (Jiang et al., 1997). Téhog, evioyvuévn onuotoddTnon amd Tov VITodoYEN
Kwvaong tvpocivng HER2 éxet deyybet 6t1 avédver 1o pvbud ovvBeong tov HIF-1a
(Laughner et al., 2001). Avénuévn evepydtra tov HER2 eivor pio kvpiapyn kot
ONUOVTIKY] YEVETIKN OAAOY O©TOV KOopKivo Ttov paoctod kot oyetiCeton pe
eMOETIKOTNTO TOL OYKOV KOl KOKY| TPOYVAOGCT. ZOUQOVO LE TO TOPUTAVE® YiveTol
eavepd OtL M vrepékppacn tov HIF-lo mpoceépel emiextikd mheovékTnua ota
KOPKWVIKG KOTTOPO. X& TOAAEC peAéteg €xel onuewwbdel ovoyétion peta&d g
vrepékppaong tov HIF-1 kot g Bvnopdmtog tov acbevovg, kaxn mpdyvoon 1

avtiotaon ot Bepaneia (Semenza et al., 2003).

Ioyopia

H evepyomoinon g opdong tov HIF éxer deyybel oe o evpeio Khipoko
(PULGLOAOYIKADOV OTOKPIGEDMV GE 1IGYOUKES, VTOEIKES KOl PAEYLOVMOELS GLVONKES, OTTOV
nailel Betikd poAo otV amdkpion oTic PAEPEC TOL VEicTOVTAL dpyaVa KOt 1GTOL.

INa mapaderypa, to enineda tov HIF-la kot tov VEGF  avéavovtor oto
HLokapo1o 6tav o1 acbevels avantHoGoVY 0ED AMOKAEIGUO TG OTEQPAVINING apTNPiog
(Lee et al., 2000). H amoteheouatikn avadlopdpemon TovV ayyeimv &merta omd
woyoyukn PAEPN Bpédnke ot eoptdtal amd v emaydpevn ond tov HIF-1 éxppoon
yoviov. Avénon ¢ ékeppaong tov HIF-la kot tov erayopevov yovidiov tov
TapatnpNONKe o€ LOVTEAD LVOKOPOIOKNG Kol EYKEPOUAMKNG 10YOUi0G 6€ TOVTIKIo Kot
npoPato (Bergeron et al., 1999; Martin et al., 1998).

Emniéov, n emayoyn tov HIF-1a kot tov HIF-2a kot tov yovidiov otdéyov
Touc £xel ogydei oe mpoekhaumtikd mhakovvto (Rajakumar et al.,, 2003), amnd
HoKpoQaya o€ pevpatoeldés apbpuwd vypd (Hollander et al., 2001), oe 1oyayuko
apeiPAnotposdn (Grimm et al., 2002; Ozaki et al., 1999), xabmhg emiong kot oe

nePLoyEg emovAmong tpavpdtev (Elson et al., 2000).
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Kowoi molvpopoiopoi (Single Nucleotide Polymorphism’s / SNP’s)

Tov HIF-1 kon ovoeyeTiopol Tovg pe ao0EveLeg

O petaypaewodg mapdyovrag HIF-1 eivar to khedi g pvOuong g
KUTTOPIKNG amdkpiong oty vmo&io kot mailet onuoavtikd poro oty e&éMén
SPOP®Y  HOPEAOV KOPKIVOL KOl HETOCTACE®V HECE® €VEPYOTMOINoMGg dpdpmv
yovdiov mov eAEyyovv v ayyswyéveon, ) epvbpomoinom, 10 petafolMcoud, v
AmOMTOON KOl TOV TOAAOTAOGIOOHO TV KuTttdpmy. Ot moivpopeiopoi tov HIF-1a
(SNPs) £&xovv pedetnbei extevag pe okond va kabopilotei 0 mBavOC GLOYETIGUOG TOVG
pe Vv euedvion kar v e&EMEn acBeveudv ot omoieg M vmo&io mailet
TPOTAYOVIGTIKO pOr0. Exovv meprypagel mve and 30 moivuopeiopoi tov HIF-1la
amd Tov¢ omoiovg Tpelg Ppickovtar mwhve oe e&ovia (C1772T, G1790A, C111A). Avo
amd6 ovtovg (CLl772T, G1790A) civar mo ovyvoi, Ppiokovionr otny
o&vyovoeEaptmdpevn meproyn (ODD) tov HIF-1a kot 0dnyodv oe alhayég apuvocimv,
amo TPOAvn o€ oepivn oto Kmdkovio 582 (P582S) kot amd ahavivn og Opgovivn 6to
Kodwovio 588 (AS88T). Xe mponyodueveg peréteg eixe onybel 6L o1 ToAvpoppiopol
C1772T wor G1790A maiCovv poro G€ dAQOPOLS TOTOVG KAPKIVOVL Kol GE GLAAES
acéveleg OTMG cakyapmon dfntn THmov 2 kot wyoio Tov poxapdiov. Tlap’dia
OVTA O YEVETIKOG GUGYETIGUOG TOV TOAVUOPPICUDV QLTOV UE TIG 0OEVEIES, OTMG Kol
10 OO oNuavtikoi givar yio tnv maboyévela, v e£EMEN Kol TV TPOYVOOoN TV
acBevelmv eivarl avTIKEILEVO avTumopdieons avAUESH OTIC EPELVNTIKES OUAOES TOV
tovg peAétoav. To 1010 1oydeL Kol Y10 TO ATOTEAEGLOTO EPELVAOV TOV avalnTovV TOV
OVTIKTLTO TTOV £YOVV 01 TOAVUOPPICUOT GTNV TPOTEIVIKN EKPPACT] Kol AEITOVPYIC TOV
HIF-1a.

‘Exouv yivel yevetikoi cvoyetiopol twv molvpopiopmv PS, AT pe moArég
Kakon0eteg, copumephaptPavouévev Kopkivov tov 6thlovg, g TENTIKNG 0000, TOV
TOYKPEOTOS, TOV TPOCTATN KOl TOV VEPPAOV OAAL Kot GAA®V acBeveudv, Ommg
wyapiog Tov puokapdiov kKot cakyapmoovs dafntn tomov 2. Ta aroteléouata TV
EPELVOV MNTOV  OVTIKPOVOUEVO. X€ U0 E£PELVO.  YEVETIKOD GULGYETIGUOD TV
noAvpopoopdv PS, AT oe oyéon pe 10V KOpPKivO TOL TVELLOVO. Ol EPELVNTEG
KOTOATYOVV GTO GUUTEPAGLLA OTL OEV VIAPYOVV GTOUTICTIKA CNUAVTIKEG OLPOPES TNV
KOTOVOU TV TOAVLOPPICUDV GTOVG acOeveic g mPOg Toug vYlElG oe GYéom Le TOV
HIF-1a aypiov tomov (WT) (Konac et al., 2009). Eniong, o€ pio GAAn perétm dev

TopaTNPNONKAY OTATIGTIKG OCNUOVTIKEG OWPOPES OTY YOVIOOKY KOTOVOUN TOV
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ToAVHOPPIoHOV PS avapeca oe aobevelg mov émacyav and Kopkivo TOL 0160QAYOV
Ko o€ vyieic kwvelikov mAnbvouov (Ling et al., 2005). Avtibeta, por onuovtiky
Jlpopd OTN YOVOTLTIKY KOTOVOUN Topatnpnonke avaueca oe oocbevelc omd
avVOPOYOVOEEAPTMUEVO KOPKIVO TPOGTATN KOt LYIEIS OGO APOPE TOV TOAVUOPPIGUO
PS, ocuvvdéovtoc paiota Tov TOADUOPEIGHO e avénuévn mhoavotnTa avamTuéng
HETOOTACEMY UETA Omd Kapkivo TOL mpootdtn. Xe acbevelg mov €macyov oamod
KoA0OPOIKO Kopkivo kol €pepav Tov molvpoppiopd PS Ppébnke o6tL gpodviCov
OTOTICTIKA CNUAVTIKOTEPO DYNAO KIVOLVO Y10 EAKOTIKOVS OYKOLG mopd omd TOvg
acBeveic mov £pepav tov HIF-1Aa WT (Fransen et al., 2006).

Oco a@opd ot OATOTEAECUOTO EPELVOV YL TOV  OVTIIKTUTO T®V
TOAVUOPPICUOV GTNV TPOTEIVIKY EK@paot Kot Asrtovpyia Tov HIF-1a givat kot ovtd
avtikpovopeva. O moAvpopPiopds PS cuvdédnke e vIepEKPpaon TG TPOTEIVNG TOV
HIF-10 og kapkivo tov pactov oe Kopedtiko minbvoud (Kim et al., 2008). Mo dAAn
EPEVVNTIKY OLASA £PTACE OTO GLUTEPAGHA OTL 01 ToAVHOpPIcpol PS, AT av&avouv
™ petaypoeikn gvepyotmta tov HIF-1la e kottapa COS7. Emiong, mapodro mov
BpNKov CLGYETICUO OVAUECO GTOVS TOALUOPPIGHOVG OVTOVG KOl GTNV EUPAVION
YEWPOTEPNG TPOYVMOONC YO TOV KOPKIVO KEQUANG TpaynAov (awénuévn mokvotnta
UIKPOTPLYOEIOIKNG KVKAOQOpiag Tov OyKov) oe mAnbvoud lomdvev, dev Pprxav
OTOTIOTIKA OGNUOVTIKY] YOVOTUTIKY KATOVOUN TV molvuopeicudv PS, AT otoug
acBeveic wc mpog Tovg vyieig (Tanimoto et al., 2003). O noivuopeicpdg PS oyetiletan
HE TOV KOPKIVO TOL TPOOCTATN Kol ovoa@épOnke OTL av&dvel TN UETOYPOPIKN
evepyotto tov HIF-la o wottapa CV1 €xovioc ocav omotéleopo ov&nuévn
TUKVOTNTO KPOOYYEI®V OTOV OYKO HE OMOTEAECUO. VO TPOCPEPEL UEYOADTEPN
embetikotnto otov 6yko (Fu et al., 2005). Eniong, o molvpopeiopdg PS avéavet
petaypaeiky evepydotra tov HIF-la og wottapa HEK 293T  povo og vmo&ikéc
ocuvOnkeg kol Bo Pmopovsce va Opo. TPOCTOTEVLTIKA OTNV EVapEn GoKYOUPMOOVS
daprn tomov 2 (Yamada et al., 2005). Emiong o Hlatky kot ot cuvepydteg tov
YPNOWOTOLDVTOG WWOPAACTES amd EUPpLa TOVIIKOV Pprikay 0Tt 0 TOAVHOPPIGHOG PS
dev aw&aver ) petoypagikn evepydmrta tov HIF-la (Hlatky et al., 2007). Téhog o
Hong J.M «ot ot ocvvepydteg tov to 2007 Bprxav Ot 0 moAvpopeiopog PS
ocvoyetileton pe 1omadn ooteovékpwon o Kopedtiko minbuopd avdpadv kot icmg ot
noAvpopeiopot mailovy poAo oV TaBOYEVELD KOl OTOTEAOVV TOPAYOVTO KIVOLVOU

v v ovamtuén ooteovékpmang (Hong et al., 2007).
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Yno&ia kot Ootitng loTog

Opyoava 0mw¢ o votwoiog pHueAdg, 0 TAOKOUVIOS KOl O OKEAETOG
OVOTTOGGOVTOL OTOVGIN EVepATOUEVaV ayyelakdv dtktowv (Cowden et al., 2005).
O oymuotiopdg Aomdv Tov OKEAETOV opyilel OTOV TOALOVVOUO HEGEYYLUOTIKA
KOTTOPO, UETOUOPPAOVOVTOL GE TPOYOVOPOKVTTOPO, OEGUEVOVTOL GTNV KVLTTOPIKN
oEPA TV YovopokvTTapV Kol abpoiloviar oynuotilovtog TUKVAOGELS, Ol Omoieg
HEC® SO0 IKMV oTadimV dapopomoinong oynuatiCovv éva yovopIvo VIOCTPMLLOL
TOL HEALOVTIKOU okeAeTov. Koatd tn O1dpkeln tov apyik®dv otodiov avuthig Tng
ddkaciog To ayyelkd SIKTLO TV TPOTOSYNUATICOUEVOV AKPOV LOICTATOL L0
OVOKOTOOKEDT 1 070l KaO1oTA TIG LEGEYYVUOTIKEG TUKVOGELS avayyeleg (Feinberg et
al., 1986). Kabmg ot mukvioelg avé&avovv o péyeboc ta peceyyvpotikd kotrapo
SPOPOTOLOVVTAL GE YOVOPOKVTTOPA KOl SYNUaTilovy Eva yOvVOPIVO VIOCTPOUO OTd
t0 omoio Bo oynuatictovv To peAhovTiKd ootd. Ta yovopokiHTTOpa TWV YOVIPIVE®DV
VTOGTPOUATOV oLUVOETOVLY KOAAAYOVO TOTOL 2, ayypekdvn Kot exkepalovv To
petaypaikd mapdayovio S0X9. O mapdyovroc SOX9 eivar omoapaitntog ywo v
EKQPOOT YOVISIMV EWIKOV TOV YOVOPOKLTTAP®Y OTMG £ivol To KOAAOyOvo TOmOL 2
ko 1 ayypekavn (Bi et al., 1999). Avo dAla péln g owkoyévelag SOX, | mpwteivn L-
Sox5 kot M mpwteivy SOX6 eivon amapaitnTeg ywoo T SWTHPNON TG OWOIKAGTNG
dapopomoinong twv yovopoxvttdpwyv. Kabmg cuveyiletor n avantuén tov {uywtov,
N Ow@opomoinon mTPog ToV 00TIKO PovOTLTO  akolovbeiton omd Bdvato TV
VIEPTPOPIKMOV KLTTAPWV, UETOVAGTELCY] KOl £YKATACTOON OYYEWKOD SIKTOOL Kol
OVTIKOTAGTOGOT TOL YOVOPIVOL VITOGTPOUOTOS Kol TNG YOvoptvne Bepéloc ovsiog omd
Lo ayYEOVUEVT] dOKIOMTN 00TIKN Bepédo ovoia oe o dwdikacio Tov ovopdleton
evooyovoplakn ooteonoinon (Olsen et al., 2000).

H Ernestina Schipani kot ot cuvepydteg g £0e1&av yuo TpMOTH GOPE OTL TO
YOVOPIVO VIOGTPOLLA atd TO 01010 EEKIVOUV 01 VOTTLELNKES OOTKAGIES TNG TPDUUNG
okehetoyéveong eivarl vmolkd kot 0Tt 0 Tapdyovrog HIF-1a exppaleton oo kdTTOpO
OV ¥GVOPIVOL VIOGTPONOTOC. H gpguvnTikt opdda TparyLaToTOIdVTOS ATOAOPY] TOV
yovidiov tov HIF-1laa og yovdpoxvttapa £€ptace oto ocvumépacpe  OTL  TO
xovopokvTTOpa ov £xovv EAdewyn oe HIF-la amobviokouv pécw oamdntmong kot
av&avouv v ékepoon VEGF (Schipani et al., 2001). Katéin&av Aowdv oto
ocoumépacpa 6t o HIF-1a etvar moAd onpaviikdg yio TV 0GTEOYEVEST] TOV LOKPOV

0GTMV CLUUETEXOVTAG GTNV OLOAT OVATTLEN TV YOVOPIVEOV VITOGTPOUAT®V T, OToi0
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etvar m apetpios TOV VEOSYNUATILOUEVOV 0GTMV, HECH TNG OVATTUENG AYYELKOD
JIKTVOV KOl TG OVOSOUOPPMOTG TOL YOVOPOL.

[Mop’6do avtd 10 Yevetikd avtd povtédo tng amoroipng tov HIF-1a dev
emutpénel vo eEaxpPwbel mAnpwg o porog tov HIF-1a oty mpdiun okeletoyéveon
KaOdC N amahowp] Tov Yovidiov €yve o KOTTAPO T Omoia iyav oM decpevtel otnv
YOVOPOKLTTOPIKY o€lPd. 'ETol pior GAAN epevvnTikn) opdda EPTOCE GTO GUUTEPUGLLOL
6110 HIF-1la tpdtov ex@pdleTol 0TI LEGEYYVLOTIKEG TUKVMOGELS TOL ONUIOVPYOVVTOL
OTO TPOO 6TASN TNG OKEAETOYEVESTG KOt dgVTEPOV pLOUILEL Kot TaL TPOYLOL KO TOL
Oy oTéd10 TG OKEAETOYEVEGTC Kol TOL oynuaticpod apbpwcewv (Sylvain et al.,
2007). Mopdéro mov 1 opddo mpdtewve Kot évo mOovO pnyaviopd poduione g
okeretoyéveong amd tov HIF-la péow ovvepyotikng pe TOvg UETAYPAPIKOVS
napdyovieg SoX trio (Sox9, L-Sox5, Sox6) avénong tg ovvheong tov amapaitntov
YL TNV PO OKEAETOYEVEST KOAAOYOVOL TOTMOL 2 OTO YOVOPOKLTTOPO, OEV
UTOPETE VO TOV OmOOEIEEL.

‘Epelde avtd 10 cupmépacpo vo TpokOyeL omd Tig epyacicg tov Roy Amarilio
Kol g opddog tov. H amaroipn tov HIF-1lo and T1c peseyyvpatikés KuTTOpKES
ocvvafpoicelg oe EUPpua TOVIIKMOV 00NYNCE GE OPOAUATIKY] LEI®OT TG £KPPAONG TOV
petaypagikod moapdyovia SOX9 Kot akoAovOnOnKe amd OKOT] TNG OLOIKAGING
OlLPOPOTOINONG KOTA TO TPONUO OTOOL TNG OKEAETOYEVEONG LE OMOTEAECUO
coPapéc okeleTikég avoparies. Anédeitav Aowmov 01t o HIF-1la elval amapaitntog
PLOUIOTNG TNG £KPPAOTG TOL PLOUGTIKOV TTAPAYOVTO TNG YOVOpOYEvESNS SOX9 Yo val
dwtnpn et ) yovopoyéveon. Emiong Ppebnie ot o HIF-1a puOuilel v ékgpaon kon
TOV Topayoviov SO0X5, SOX6 koAlaydévov TOmOL 2 Kol oyypekdvng mov eivot
amoPaiTNTOl Y10, TNV S10POPOTOINGN TPOG YOVOPOKVTTOPIKO POVOTLTO TMV KLTTAPWV
(Roy et al., 2007).

Télog and epyoocieg pog aAAng epevvntikng opddag (Chao et al., 2010),
Tpoékuye TOo ovumépacpa 0Tt vrepékepoon tov HIF-la  péow omdieng g
Aerrovpywdtrog e tpoteiving PVHL oe opovg osteofAdoteg avEdvel oe peydlo
Babud v ayyeloyéveon Kor TNV 0CGTEOYEVESTN HEG® aVENONG TNG EKOPOCNG TOV
napdyovta VEGF. To povtého avtd dpdong emPefoarddnke 6Tt Aertovpyet Ko yio tnv
avayEVVvI o TPOVUATIGHEVOL 0GTITN 16TOV.

O\ a0TA O EPEVVNTIKA GUUTEPAGLOTO OVASEIKVOOVY Eva TTHavO AUEGO pOAO
tov HIF-1la omv okehetoyéveon alAd Kol 6TV avay£vvnon Tov 06Titn 16To0 HeTd
OO TPOVUOTIGUO TOV.
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O porog Tov HIF-1a otnVv ocTEOVEKPOGT

H ooteovékpwon elvan pro onpovtikn tdnon n onoio pwopel va 0dNyNnoeL o
VEKpOON TOV {®OVTOVOV GTOXEIMV TOV 06TOD AGY0 TPOCOPIVIG N HOVIUNG OTMOAELNG
™G ayyel®wong Tov, KaTtdppeLon TOLV 0GTOV, GTMAED TOV AETOVPYIKOV POAOL TOV
octo0 (ompign, kivnomn) kol cvveneio owTOH PO eKEVAMOTIKY opbpitda. H
ooteovékpmon pmopet va dwaxkpifei oe: 1. Ioyayukn vékpoon, 2. Aonmn vékpmon (
oM cVpPaivel 6TIS EMPVOEIS TOV 00TMV), 3. OCTEOVEKP®OOT OO 0CTIKO EUPPOKTO
(ot SPVOEIS Kol UETOPLOE TV 00T®V). Evtomiletar katd xdplo Adyo o€
OLYKEKPIUEVO PEPN TOV okeAeTOV: 1. Mnpaia kepain, 2. ' Ecm unpuiog kdvévrog, 3.
Bpayoviog xepain N aoctpdyorog, 4. Mnvoewég ootd, 5. Kepahr petoatapciov
00TMV, LE O CGLYVY] EVIOTION OV TG Unpwaiag Keeains. To tpaduo givor n mo
KON ouTiot 0GTEOVEKPMONG. XTI WU TPOLUOTIKEG TEPUTTMGES OGTEOVEKPMOONS TO
TPOPANUa d1dyvoong g attiag g ooteovekpwong eivor peydio. H pun tpovpotikn
VEKPOON NG KEPOANG TOL pnpuiov 0otoh  €YEl  GLOYETIOTEL pHe  ypnom
KOPTIKOGTEPOEWOMV, OAKOOMGUO, HOADVGELS, OVOUOAIEG TOV PUNYOVIGHOD TMENG TOL
aipotog  (euPoAr,  dpemavokvTTOPIKY  avorpia,  €ykvpoovdvn),  aktivoPolia,
ynueoBepaneia Kot OpIoUEVES TOAVOCES 00BEvELES. AVTOL 01 TOPBEYOVTES KIVOUVOL
€XYOVV GLOYETIOTEL UE AUECO 1| EUUECO TPOVUOTIGHO TOV 00ToV. [Tapdro Opmg mov
S1APOPO1 TOPAYOVTES KIVOUVOL £XOVV GLUGYETIOTEL LE TNV AVATTLEN 0GTEOVEKPMONG, M
dTapoyn TG OUATIKNG TAPOYNS GaiveTol vo €lval 0 TO ONUOVTIKOG TOPAyOVTOS
kwdvvov (Assouline et al., 2002). ‘Etot, péow peimong 1 Topeumddiong e OUaAng
OLULOTIKNG TTOPOYETEVGNG OTO 0GTO O HVEAOS TOV 0OGTOV VEKPOVETAL KOl TEMKA TO 06T
kataotpépetol. H dwotapoyn kot n PAAPN o1V ootk Topoyr] 6T0 00TO £XEL MG
TEMKO omoTéAespa TV dwtapoyn oty ofvyovoon tov. H ooteovékpmon Oumg
nopapével pio aoBévela n omoilo amotedel o amd TIC MO UEYAAEG TPOKANGELS MG
npog¢ ) Oepameio g Aoy EAAeyns Katavonong g Proroyiog g mdonong kot g
OVOKOMOG TEPAUOTIKAG TPOGOUOIMOoNG TG OdIKAGIoG Kol TOV  UNYOVIGUOV
emovopBoong. H xoatavonon tov punyovicudv emavopbmong 0nmg 1 vmo&ikn Kot M
AYYEWOYEVVNTIKY OV £€MOVToL TG Woyoiog iomg Ba mpoceépel vEEG AmAVTGELS Yia
mv e&€MEN ™G voocov kKol iomg umopel vo odnyNoel o Vvéeg OepamevTikég
npoceyyioels. Amd OleG TIG HOPPEG OCTEOVEKPMOONG OLTH 7oL £xel peietnOel
KOADTEPO EIVOL 1] OCGTEOVEKPMOT TNG KEPAANG TOL pnpleiov octov. Baoilopevotr yo

POV o€  1otomaboroyikég HEAETEC TNG VOOOL GE  €VAAMKOUG TANBLOUOVG
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KuplopyoHoe N avtiinyn 6Tt 1 SCTPEPAMOT NG AUOTIKNG TOPOYNG OTNV KEPUAN
TOV pnpaiov emdyst Tov Kuttapikd Bdvato 6to pnplaio 0otd oAAL Oyl KOl GTOV
EMPVOIAKO YOVOPO (avOPLLOG apOpKdg ¥OVOPOG) TOV GLUUETEYEL GTOV GYNUATICUO
™¢ apBpwong (Glimcher and Kenzora 1979). AnoteAéopato @otd060 amd PHEAETEG GE
oo epyaotnpiov deiyvouv OTL S10QPOPETIKEG TEPLOYEG TOV EMPLGLOKOD YOVOPOL
emnpedlovtal emiong omd TV dwrTopay TS opdTmong oto 0otd. Kvuttapikdg
Odavatoc emAbe yo T (®@VN TOL EMEPVOIOKOD YOVOpoL oL PpiokeTal v T PdOet,
EVOD M O ETIPOVEINKY] TEPLOYN TOL XOVOPOL TOPEUEVE (MTIKY OgiyvovTag pdAoTa
evioyvon g ékepaocng tov VEGF (Kim et al., 2004). O unyavioudg owthg e
amdKpIoNg TOV (OTIKOV YOVOPOKVLTTAP®MY TOL EMPLGLOKOD ¥OVOPOL Kol 1 onuacio
TOL Yo TN dwdikacio TG veoayyeimong tov 06ToV Tapapével acapns. Emiong Alya
elval yvootd yoo To unyovicpd mov 00MYEl TOV OMOIKICHO TNG KEPOANG TOL UNPLOiov
0010V Oamd O1KTVLO VeooLVTIOEUEVDY  ayyelov petd amd ioyoun VEKP®ON NG.
AmotéAespa TNG O10TOPOAYUEVNG QTG OULOTIKNAG TTOPOYNS 6TO 00TO givan M vroéia
TOV 10TOV ToV. TeMkd pécm g vo&iag EvepyomolEital 0 HETAYPOUPIKOS TAPAYOVTOG
HIF-1la. Zvykekppéva o HIF-1a kot tehikd ko o evepydc VEGF mailer poro oty
EMOKELY TpavpOTIcUEVOL ootitn otob (Komatsu et al., 2004; Mori et al., 2006).
[Tapott 0 pdAog tov HIF-1a omnv octeoyéveon pécm pHobuiong tov yovidiov avtov
&xel Kabepmbel, 0 pOAOC TOL GTNV GO OGTEOVEKPMOT) TNG KEPOANG TOV UNPLOLOV
00TOV 0€V £YEL OKOLLOL LEAETNOEL EMOPKDG.

IMop’6ha avtd, amoteAéopata omd poe uedétn (Harry et al., 2009),
vrootnpilovy v kawvovpyle vmdbeon OtL 10 poprokd povormdartt tov HIF-la
evepyomoleital 6e €vol LEPOG TOV EMPLGLOKOD YOVOPOL TNG KEPUANG TOV UNPLoiov
petd omd oyopio kot emiong oOtt mailet onuaviikd poro ot dodiKacio
VEOOYYEIOYEVEGTC KOl TN dNUIOVPYIO OUATIKNG TOPOYXETEVONG TOV 06TOV. Ao, amd
TO TEPAUATA TOVG PaiveTal Twg 1 vo&ia Mg amotédeosa TG wWoyoupiog expealet Ty
emipuon Kot paMota pe avénon g €Kepacng Kot evepyomoinong tov HIF-1a.
Eniong amoteléoparta amd dAheg peéteg delyvouv OTL 1) KEQOAN TOL pnpaiov pHeTd
om0 TPOLUOTIKY 1oyolio €ivol VTOEIKN KOl EVEPYOTOLEITAL O UETOYPAPIKOG
nopayovtog HIF-1lo otov empuoioko y6vépo tov oatov (Kim et al., 2009).

Téhog pt €peLVNTIKY OHAdO TPOCOEPEL VED OESOUEVO HOPLOKAOV
unyavicpumv dpaong tov HIF-lo ot vékpmon g ke@aAng tov unplaiov (Zhang et
al., 2011). 'Etol, €ptace 610 GUUTEPAGHO OTL PETO OO OYOUKT VEKPOOT TNG
KEPAANG TOL pnplaiov 06toh 0 petaypapikdc mapdyovtag HIF-1a evepyomoteiton ko
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€V GUVEYELN EVEPYOTIOLEL TOV TapdyovTa SOX9 o omoiog evepyomotet ek véov tov HIF-
la péow avatpo@oddtnong. Etvar howmdv eavepd 6t o HIF-1o mailel onpavikd poro
OTNV O0OCTEOVEKPMOOTN TNG KEPOANG TOL MUNPiov 00Tov Om®G QaiveTol amd To
TOPOTAV® EPEVVNTIKA OES0UEVO AALG aKOMO TTPETEL VO H1eE0XO0VV TOAVETELG EPEVVEG
v va e&akptpwbet o akpiPng poplakdg unyoviopuds pe tov omoio o HIF-1o puOuilet

TNV aOKPIoN TOV IGTOV 6TV LIOEIN GLUVETELN TNG IGY OIS GTNV TEPLOYT).
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YXKOIIOX

YKomdc TG TapoHoOS OWMAMUATIKNAG €Pyacioag MTov 1 JlEpeEuvNon NG
emidpaong tov kowdv moAvpopeiopdv PS kot AT tov HIF-1la ot petaypogikn
evepyodmta tov HIF-1 og kdttapa dtoeodpwv tommv. Ot kowvol molvpopeiopol PS kot
AT pedlembnkav amd to Epyactmplo Bloynueiog oe cuvepyoosio pe v OpBomandiky
KAvikn g latpung Zyoing tov Iavemotuiov Osocoriog kot to I.B.E.T v mbavn
OLCYETION TOLG HE TNV OCTEOVEKPMOT, W0 GLYVY] 00HEVEID TOV HVOCKEAETIKOV.
[Vavtd, delypata DNA acBevav pe ooteovékpmon kabmg kot vyuidv ovtictoryo,
HEAETMOVTOL Y100 TO KOTE TOCOV (PEPOLV TOVS GLUYKEKPUYEVOUG TOALUOPPIGHOVS CE
TUYOV O10POPETIKO TOG0GTO. [T1I0AVOG GLOYETIGUOC VTMOV TOV TOAVUOPPIGUAV LE TNV
00TeOVEKP®OT, B pmopovoe vo  amoTEAEGEL UEAAOVTIKO OlyVOOTIKO  OeikTh).
[MapdAinia pe v e&étaon tov derypdtov, kpidnke avaykaio vo diepevvndel n
EMOPOON OVTOV TOV TOALUOPPICUOV O©TN peTaypoeikn opdon tov HIF-1 o¢
OLOTAHOTA KVTTAPOV ONAooTiK®V, OAAE Kol 6E éva amAd €TEPOYEVEC CLGTNUO
ékppaong tov HIF-1 og xottopa S. cerevisiae. Ta kottapa S. cerevisiae dev
exppalovv HIF-1 evdoyevig kot dev mepthapfdvovv moAAE amd To GLOTOTIKG
pvOuiong tov HIF-1 e€aocparifovtag €161 TNV 0G0 TO SVVATOV UIKPOTEPT EUTTAOKN
IGTOEWIKMOV KVTTAPIKOV TOPOYOVIOV OTIC UETPNOELS TNG METOYPUPIKNG EVEPYOTNTOS
tov e€myevag ekppalopevov HIF-1. H pelétn out) tov HETaypaQiK®V EVEPYOTHTOV
tov HIF-1a PS ka1 AT og o0ykpion ue tov HIF-1a aypiov tomov (WT) amotédeos 10
OKOTO TNG TOPOVCOS SMAMUATIKNG epyacias. Eméymke n xuttopikn oepd Saos-2
OV TPOEPYETOL OO OGTEOGAPKMUO, OTWG EMIGNG KO 1] TLUTIKY KOpKIiKN oepd, HEK
293T oV omoia £(0VV YiveEl ETAVEIANUUEVE LEAETEC TNG LETAYPOPIKNG EVEPYOTNTOG
tov HIF-1 (BA. Ewoaymyn). Ztdéxog Ntav va eniptoAvvBodv ot d00 aVTEG KOPKIVIKES
oelpég ue TAaouidlo Tov va ekepalovv Tig Tpelg popeéc tov HIF-1a (WT, PS, AT)
KOl VoL oLYKpOovV To emimedo EKPPOoNS TOVG (0VOGOUTOTOMOT]), O VIOKVTTOPIKOG
TOVG EVIOTIGHOS (0voGopHopIordg) KoL I LETOYPAPIKT TOVG gvepyodTnTa. H Tedevtain
eEAEYYETOL LE GLVEKPPOGT T®V 160HopeaV Tov HIF-1a pe mhaopido avaeopdg 6mov N
gkppaomn tov evlbpov g Aovcipepdong Ppioketar kbto amd Tov Aeyyo ototryeimv
HRE kot dpa ta eninedd g avtikoatontpilovv ) peTaypapikn evepyotnta tov HIF-
1 mov mpocdévetar ota otoyeia HRE. Télog, mpokeywévov va gpevvnbel m
EVEPYOTNTO TOV 160UOPPOV ToL HIF-1 og éva amkd etepoyevég cuotna S. cerevisiae

nov €yetl avantvytel oto Epyaotipio Bloynueiog (Braliou et al., 2006) énpene avtég
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Vo KA@VOTom0o0V 6TouG KATAAANAOVS TAAGLIO0KOVS POPEIC EKOPAOTG TOV €V AOY®
ocvotnuatog. Ta amoteAéopato TG cLYKPLONG TV dPAcE®V TV ToAVHopPIKOY HIF-
1 oe kOTTOpO ONrooTIKOV Kot Yeast, 6e cuvovacUd LE TN CLGYETION TOVG UE TNV
00TEOVEKP®MON B0 amoTteAéooVV oL EMOPKDOS OAOKANP®UEVN peAétn mov Oa
avTyetonilel To epotnua ¢ oyéong tov HIF-1 pe ™ ovykekpuévn acbévela tov

HVOGKEAETIKOV.
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YAIKA KAI MEOGOAOI

YAIKA

Boxtnpuoka oteléym

Ta Bakmplakd oteréyn mov ypnoomombnkay nrov to: TOP10 (InVitrogen) : Ta

KOTTOPO AVTA Ypnopomodnkay yio kdbe epapproyn KAovoroinong.
BOpenTika Yka

e LB (ywa 1000 ml):10 gr bacto tryptone, 5 gr bacto yeast extract, 10 gr NaCl /
INo tpuPria: +20 gr agar

e DMEM (Dulbecco’s Modified Eagle’s Medium, Gibco BRL), 10 omoio
nepiéyel 10% opd Poog (FBS, Fetal Bovine Serum, Biochrom KG Seromed),
2mM glutamine (Biochrom KG Seromed) ot avtifrotiké (antibiotic-

antimycotic solution, Gibco BRL)
Kvtrapikéc oepéc
XpnowomomOnkav ot kutrapikes oepeg HEK 293T kot Saos-2

O ThaopotoKol popeic

pFLAG-CMV?2 (Tanimoto et al., 2003)
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pGL3-VEGF-5HRE
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pBluescript SK(-)

Nae | 134

Ssp | 445

ssplagsg SP122

Xmn| 2645 MNae| 333

Scal 2526

Pvu 1503

Pvul 2416 Pvu Il 532
™~

Kpn 657 17}

pBluescript SK (+/-)
phagemid vector
2958 bp

Pvu Il 977

@ Stratagense

AfIE1153

pBevy Gu

Ewova 6. [Thacpdiakoi gpopeig mov ypnoyomomnkay

"Eviupa kor vAKa poplakng proroyiog

Ta évlopa poproxng Proroyiag mov ypnowwonmomdnkav Ntav tov etopudv New

England BioLabs Inc kou Fermentas.

32

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 23:41:07 EEST - 3.135.198.48



AvTicopata :

1. rabbit anti-Hif-1a polyclonal antibody (1:1.000, Epyacthpto Bloynueiag, latpim
XyoAn, Iav/wo O@sccoliag),

2. mouse anti-tubulin monoclonal antibody (1:5.000, Milipore Billerica MA U.S.A.),
3. anti-rabbit 1gG-HRP (1:3.000, Santa Cruz Biotechnology, California, U.S.A.),

4. anti-mouse 1gG-HRP (1:3.000, Santa Cruz Biotechnology, California, U.S.A.),
5. anti-rabbit 1gG-FITC (1:500, Jackson Immunoresearch, Baltimore Pike, U.S.A.)

Maptopes poproxav Bapaov DNA
Ot pdptopeg popak®dv PBopdv mov ypnoipwomomnKay yio TV TOVTOTOINGY TOL
peyébovg tov tunuatov tov DNA ftoav g etoupiog New England Biolabs kot

TaPOVCALOVTOL TOPAKAT®

Ewova 7. DNA Mdprtopeg poplakav Bapdv 100bp (A) kar 1kb (B)
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Iporteivikol paptopes poprokav fapav.

[Tpokepévou va exktyunei 1o poplakd Papog TV TPOTEIVOV TOV AVAPEPOVTOL GTA
TEWPANOTE poG xpnoomomdnke o poplokds pdptupag mov answkoviCetatl. Atvovton

ta kDa yio kabe Covn.

Ewova 8. [Tpmteivikog paptupag Loplok®dy fapdv

ME®OAOI

Emporvven kvrrdpov HEK 293T ko Saos-2 pe 1™ Pondsia pn

MTIOLKOV TOAVNEPOVG

H pébodog avty ypnowomoteitar yioo v eloaywyn milocudokod DNA og
EVKOPLOTIKA KOTTOPO ONAUGTIKOV KoL TNV EKQPOOT] TOV OVTIGTOY®OV TPOTEIVGOV. To
mlocdlokd DNA elcépyetor oto evKapuoTIKE KOTTOpa HEGH €VOG WKNUATOG TOV
oynpotileton pe ™ Pondeta evog pun AMmidkoH TOALVUEPOVS KOl TPOCKOALATAL GTNV
eEMPAaveLn TOV KLTTApWV. e TpuPAio pe kottapo HEK 293T 1 Saos-2 agpaipeitar to
Bpentikd vAkd ko Eemiévovtar pe 1,5 ml PBS 1X. IIpootifeton 1,5 ml tpuyivn,
OVOKIVOUVTOL TPOGEKTIKG, endlovtal yiu 5 min otovg 37°C ko mpootifetar 5ml
mpec DMEM mpoxepévou va avactorel 1 opdon g tpuwivng. e adso tpuPiio
npootibevrar 8 ml Tipeg DMEM oto omoio mpootifevton 1 ml amd to anmwpnuéva
KOTTOPOU OVTMG MGTE TNV EMOUEVN HEPA N EMKEALYN TOL TPVPALoL va elvar TG TaENG
oV 60-70%. M pépa mpv v Evapén Tov TEPAUATOG, To. KOTTOPO LolpAlovTol O
TpuPAria Twv 10cm 1 mdta pe 12 mnyadaxia (12-well plates). e 6ha ta mepdpoto To
oMkd mloouwdwkd DNA  mov  ypnowomombnke Nrtav  2,2ug  /mnyaddxt
(avacvvowcpuévo mhiacpido/p-FLAG-CMV2 f p-FLAG-CMV2 HIF-1a WT 7 p-
FLAG-CMV?2 HIF-1a PS 7 p-FLAG-CMV2 HIF-1a PS 1,2 ug : pGL3-5HRE-VEGF

34

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 23:41:07 EEST - 3.135.198.48



0,75 pg : pCI-Renilla 0,25 pg, 5:3:1). Tha «éBe tpvPrio erowaloviol Téooepa
uiypata. To kaOe éva mepiéyet 1,5 ml Openticd vikdo DMEM ywpic opd, 6ul amd to
avudpaotipo Transpass'™ D2 Transfection Reagent (New England Biolabs Inc. /
MmoéQIAN ovoia 1 omoia ypnowomoleital yo. v enoOivvon) kot 6,6 pug oAkov
macudtokod DNA. Avtictotya yio kéOe anyoaddkt to piypo tepiéyxet 500 pl Opentio
vAik6 DMEM yopic opd, 2ul and to avtidpaotipro Transpass D2 kot 2,2ug
mAacpotakov DNA. To piypo empdivvong aerveton yio 30 Aentd o€ Bepuokpocio
d®OUATION Y10l TO GYNUOTICUO TOV GUUTAOK®OV TNG EMUOALVONG. AQotpeital TO TANPES
DMEM &emiévovran pia opd pe DMEM yopig 0pd kot aviifrotikd Ko 6t cuvéyeio
npootifetal To piypo expoivveong og kabe eppendorf ko emwalovtal 6Tovg 37°C Yo
3 mpeg. Avtikabiotaton o piypa pe minpeg DMEM kot emwdalovtol otoug 37°C Yo

24 1 48 dpeg avdloya pe TIG GLVONKEG TOV TEPAUATOC.

MéTpnon opaong T AovoLPeEPaong

Ta kOtrapa Eemiévovion o eopd pe PBS 1x kot mpootifevrar 100 pl lysis
buffer 1x (PROMEGA) c¢ kd0e Béon oto tpuPrio pe okomd vo. Awbovv ta KOTTOpa.
Ta wOttapo avakwvovvion yio 15 Aentd oe Beppokpacio dopatiov, 10 eKYOLAICUO
uetapépeton o eppendorf kot guyokevipeiton otic 13000 otpogéc. e eppendorf mov
nepiéxel 20 ul LARIL (vnootpoua ywo firefly Aovoiwpepdon) mpootifevrar 40 pl
EKYLVMOUOTOG Kot LETPATAL 6TO AOVUvOpETPO. 210 1610 eppendorf npootifevtan 25 pl
stop & go (vmooTpwpo kKot pLOUoTIKO Sidlvpa yw T renilla-lovowpepdon /

PROMEGA) kot petpdrot yio d£0HTepn popa 6T0 AOVUIVOUETPO.

IHopaockev] OMKAOV TPOTEIVIKOV EKYVAIGRATOV 00 EVKOPLOTIKG

kvtTopa Saos-2 & HEK 293T

[Noa v mopackevn ekyLAIGHOTOG OAKNG TPp®TEiVG amd ta KOHTTOPQ
axoAovOnOnke N €€ng dadkacio: apyd ta Kottapa Eemdvdnkav pe kpbo PBS. X
OULVEYELD TAL KVTTOPA amokoAMOnkay amd 1o tpvPAio oe 150ul dwddparog Adong
(25mM Tris-Cl pH 7,5, 150mM NacCl, 10% yivkepoin, 1% Triton X-100, 5 mM
MgCl,, 1 mM DTT, 2 mM PMSF,kor 1mM NazVO,). Ou avactoieic PMSF
(avactoréag mpmteacadv) kot NazsVO, (avactoréag gocpatachv) tpoctifeviol mpv
™ xpnon oto ddivua Avong. To Adua petapépbnke oe coinvakt tov 1,5 ml,

enmwdotnke ywo. 10 Aentd otov mayo kou émerta puyokevipndnke ota 10000xg yio 30
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Aemta otovg 4°C. Tw v avdlvon tov dewypdtov pe SDS-PAGE kot
OVOGOOTOTOTMOOT TTPOoTEOMKE dddlvpa EOpTwone Tov dsypdtov pe SDS ko

akoAovOnoE BEppaven Tove otoug 95°C yia 5 Aemtd.

I1p06610pIoPOS TPOTEIVIKIG CVYKEVTPOGTG

O TPOGO0PIGHAC TNG TEPIEKTIKOTNTOS EVOG OELYLATOC GE TPOTEIVN £YIVE COUP®VA LE
) péBodo Bradford (tpomomompévn and tov Bearden) kou Baciletal otn dnpovpyia
ocvumAdKkov mpwteivng pe t ypwotiky Coomassie Brilliant blue G250 oe 6&wvo
nepPdrrov. Kotd m ocvpmhokomoinon to HEYIGTO AmOpPPOPNONG TG YPWOOTIKNG
petaBdAietal amd ta 465 nm ota 595 nm.

To avtidpactiplo amoteAeitor amd ™ ypwotikny Coomasie Brilliant Blue G250 o¢
ddAvpo pwoeopikod o&og kot pebavoring (Biorad). Metd v avauén tov
avtwpaoctnpiov pe HoO og avaroyio 1/4 éwg tehMkd 6yko 1 ml, mpootibetan to
TPOTEIVIKO Oty Kot 1) 0moppOPNGT TOL CYNUATILOUEVODV GUUTAOKOV HETPLETOL OTO
595 nm. Mg Bdaon v amoppoENnon OLTH Kol TV OVOY®YY| TNG GE GLYKEVIPWOON
TPOTEIVNG YPNOOTOIDOVTOS TPOTLMN KAUTOAN avoaeopds pe aiPoouivn (BSA),

TPOGO10PILeTOL 1) TEPLEKTIKOTNTO TOV SEIYUATOC GE TPMTEIVY.

Avéivon npoteivov pe SDS-PAGE

SOUPOVA LLE TNV TEYVIKT OVTN EMTLYYAVETOL O OOYMPIGUOG TOV TPOTEIVOV e Bdon
T0 popwkd TOVG PAPoc. XNV MAEKTPOQEOPNOYT OLTH  YPNOCUOTOIEITOL MG
AmOdTOKTIKO HEGO TO HETA vaTpiov dAag tov Belikov dwdekvAiov (SDS). To SDS
EKTOG TOV OTL AMOJTAGEL TIG TPOTEIVEG dECUEVETAL TAV®D G AVTEG HECH VIPOPOPV
JeoUMV, aveEAPTNTA TNG LOVIKNG 10(VOC, GE EVTEAMS KaBopIopéVa TOosd Katd Papog
(1,4 gr SDS/gr npwteivng). Ta cdumhoko wov oynuatilovror amd v oeAlnieniopacn
pe to SDS elvar gmpnkmn, pe coen kot kabopiopévn dopr| kot @épovv Kabapd
apvnTikd @optio. Emedn to poptio avd povada pdalog eivor mepimov otabepd kot ot
VOPOOLVOIKES  1010TNTES  €lvanl  cvvaptnon HOVO TOv  pHoplokoy  Pdpovg, 1
NAEKTPOPOPNTIKY] KIWNTIKOTNTO TOV TOALTENTWOIKOV OAVGIO®V glval HOVadIKN

GLVAPTNGT TOL HOPLKOV BEPOVG.
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Mo v mopackevn g anktng ywo v SDS-PAGE ypnoipomombnkay o1 cuokevég
¢ Hoeffeur kou tng Biorad. Avaueca otig mAdKeg TG NAEKTPOPOpNONG TPOGTEONKE
npdta 8-10% mnktng dwympiopov (separating gel): 8-10% oaxpvrapidro, 0,375 M
Tris-Cl pH 8,8, 2 mM EDTA, 0,1% SDS, 0,04% vmepbeuxd appmdvio kot 0,02%
TEMED og HO agpnvovtog mepimov 2 CM amd v KOPLEON TOV TAAK®OV Yo THV
mktn emotoifaéng (stacking gel): 4,5% akpvAiauido, 0,125 M Tris-Cl pH 6,8, 2 mM
EDTA, 0,1% SDS, 0,08% vrepbeukd appmvio, 0,04% TEMED oe H,0. [Tdveo ond
mv 7wkt emotoifagng tomoBemOnke ytevékt ko Otav M mnktn  €nnée
tomofetOnKav o1 TAGKEG OTI GULOKELY, 1 OLOKELY] TANPOONKE pe OdALUA
niextpopdpnong (50 mM Tris-Cl pH 8,3, 0,38 M glycine, 2 mM EDTA, 0.1% SDS).
Apéowmg petd optafnkov to delypato, oto omoio eiye mponyovuéveg mpootedel
ddAvpa eoptwong (62,5 mM Tris-HCI pH 6,8, 2,3% SDS, 10% glycerol, 0,05%
Bromophenol Blue, 25 mM DTT) kot eiyav OeppovOei otovg 95°C yi 5 min, pe
BonBeta g ovpryyog Hamilton ko niektpopopndnkav ota 150V péypt n ypootikn

TOV SHADLOTOG POPTMONG VO PTAGEL GTO TEAOG TNG TTNKTIG.

Avocoamotirtmen (Western Blotting)

Otav N nAextpodpnon TEAEIWGE 1| TNKTH APopEONKE TPOGEKTIKA OO TN GLOKELN
kol tomofetOnke poali pe o pepPpdvn virpokvtrapiving oe €0k kN yio
uetapopa (transfer) twv mpoteivov and v mNKTH oTN VitpokvTIopivy. XN 0MKn
tomofetOnKav m vitpokvTTOpiv) KOU 1 TNKTH TOALOKPLAOMOIOL OVAUECSO GE
dmOnTIKo Yapti, OA glyav eumotiotel pe didhvua petapopdc (48 mM Tris, 39 mM
glycine, 20% Methanol, 1,3 mM SDS, pH 9,2). Apob apaipébnkav ot tuydv
QLOOMOEG avapeco omd TNV TNKTA KOl TN VITPOKLTTOPIv 1 101K Onkm
TomofeTONKE GTN CLGKELT YO LETOPOPA, LE TN vitpokvTTapivn va gival Tpog Tov
Beticd moAo. H petagopd £ywve ot 400 mA ya 1 dpa kon 30 Aemtd.

Metd 10 méPaAG NG UETOPOPAS, aparpédnke mn vitpokvttapivn, EemAvbnke pe Alyo
vepo katl tomofetnOnke yw 2 Aemtd mepimov oe didivua Ponceau S 0,2% (2%
Ponceau, 30% tpiyAwpo-0&d 0D, 30% GovApocaiikvikd 08D, oe TEMKN opaimon
1:10), péypig 0TOL EUEOVIOTOVV Ol TPWOTEIVEG HE KOKKIVO ypdpo. Katdémv 1
virpokvttapivn Eemvbnke pe PBS (8,1 mM Na;HPO,4, 1,47 mM KH;PO4, 138 mM
NaCl, 2,67 mM KCI, pH 7,4)-Tween 20 vrd cuveyn avadevoon péypt va apotpedei to

Ponceau. AkolovOnoe endaor g pepPpdvng vitpokutTopivng € SdAv e KOPESUOD
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(5% vydéAia oe okdvn, kar PBS-0,1% Tween 20) yw 1 opa yoo Tov Kopeoud tmv
0écemv déouevong TPOTEIVOV ™G HEUPPEvNG amd TIC TPMTEIVEG TOL YOAOKTOG MOTE
va amo@evyBovv un  eEedikevpuéveg OAANAETIOPACELS TOV OVIIOMUOTOS HE TN
ueuPpdvn. AxorovOnoe Eémhovpua 3 popég ne PBS-0,1% Tween 20 (3x 5 min). ‘Exctto
£YIVE OAOVOYTIOL ETADOGCT LE TO EKAGTOTE TPMTO OVTIGMUN GTNV KATOAANAN opaivon
oe PBS-0,1% Tween 20 pe 3% ydAa oe okOvn vd cvveyfy avédsvon otovg 4°C.
Axolovbei Eémhvpa 3 @opéc pe PBS-0,1% Tween 20 (3x 5 min). Akolov0wg &yve
ENMAON HE  KOTAAANAO avticopo, 10 omoio eival ovlevypévo pe 10 évlouo
VIEPOEEIDAOT Kot avayvepilel Kol TpocdEveTal 6To TPp®TO aviicopa. To dgdtepo
avTicOUO YPNOIHOTOLEITOL 6E KOTAAANAN apaimon, pe 3% ydia og okovn ko PBS-
0,1 % Tween 20 yw 1 ®pa vEd cvveyn avadesvon kot EEmAvpa 3 eopég oe PBS-
Tween 20 (3x 5 min).

Mo mv epepdvion tov mpoteivov ypnoomombnke n péBodog e evioyvLUEVNG
ynuewogotavysas. H pepPpdvn enwdomke yio éva Aentd oe 10 ml dadduartog
Aovpvoing (1,25 mM og 0,1 M Tris-Cl pH 8,5), oto omoio mpootédnkav 10 pl 3%
H20; ka1 100 pl kovpoapucov o&éog (6,8 mM oe DMSO). H culevyuévn pe to dedtepo
aviicopo vrepofeddon aviwpd pe To  vrepoleidio  dnuovpywvtog  pileg
VIEPOEELDIOV, 01 0TTOTEG AVTIOPOVV LE TOV EVIGYLTH TNG YNUEOQOTAVYELNS KOVUAPIKO
0L dnuovpymvtog pilec Kovuapkov 0&Eoc. AVTEG e TN GEPEA TOVG 0EEIOMVOVY TNG
AOvUvOAn e 3-apvo-eBaiiko, ovcio 1 omoio EKTEUTEL OMC. XTN GULVEYEW M
pepPpdvn  KoAOEONke pe  Owpovn UeuPpavn kol akoAlovOnoe éxbeon oe
eotoypapkd @ Hyperfilm ECL (Amersham). To o@up epgoaviotnke pe to
avTpactiplo epedvions (3 Aemtd enmaocr oto dtdhvpa avantuéng (Kodak), 3 Aemtd

010 o1dAvpa otabepomoinong (Kodak) ko 3 Aentd og vepod.

Avocop0opLopog

2y kpookomios avoco@Bopiooh 1 oviyvevon EVOOKLTTAPLOV TPOTEIVAOV
yiveTon pe T XpNom EWIKAOV OVTICOUAT®OV T OO0 CAANAETIOPOVV LE TO. OVTIGTOLYO
avTyove. oG ToL  EVTOTILOVIOVTOL OTIC OPOPES VIOKLTTOPIKEG TEPLOYES TMV

EVKAPIOTIKOV KVTTdpwv. H endoon Tov kuTttdpav [e de0TEPA AVTIGOUAT EWOKE Y10
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TO TPMTO, TO 0ol PEPOVV culevyuéves PBopilovceg OUAdES EMTPETEL TOV EVTOTIGUO
TOV BE0EOV TOV TPOTEVOV 6TO KHTTOPA.

M pépa mpv v évapén Tov TEPAROTOg potpdlovpe to KHTTOPO GE TITo 1e 6
myoddkio, ota omoio €yovv Ttomobetnbel koAvmTpidec. Xe kdbe myoddKt
tomofetovvtan 400.000 wOtTOpo, ®OTE KOTA TNV EvopEN TOL TEWPAUATOS VO
KaAvmtovy 10 60-70% g empaveiog. Apopovpe 0 OpenTikd LVAIKSO amd o KOTTOPO
kot mAévovue pe kpvo 1X PBS. Movipomotovpe to kdtropa pe PBS + 3%
(QOPUAASEHON Yo 5 Aemtd o€ Oeppokpacio dmpatiov kot mAévooue pe kpvo 2X PBS
amd 5 Aemtd. Apnvovue to kottapa ywo. 15 Aentd ue mivon 1X PBS / 1% Triton X-
100 otovg 4°C. Ot pepfpiveg Tov Kuttdpov yivovron Stumepatéc. IIAEvoupe pe kpho
3X PBS / Tween 20 o6 3 Aemtd. XN GUVEYELD, YIVETOL UTAOKAPIGHO TOV UT| EIGIKMV
Béoemv otic kahvmtpidec pe PBS / 0,1% Tween 20 oe 3% BSA otoug 4°C yio 1 dpa
oe Beppoxpacio dopatiov | oe 1% BSA yw 6An ™ viOyta. Tnv emdpevn pépa
onKOVoLUE TIG KOALTTPideg, oteyvdvovue Kol Kot tomofetovpue og dAlo midro (12
wells), to omoio givar oteyvo. Ilpocbétovpe 10 TpmdTO avticopa o PBS-Tween 20 og
1% BSA vy 1,5 opeg og Oeppokpocio dopoatiov 1y OAN TN vOYTO GTOVG 4°C.
Amouakpovovpe 10 TpdTo avticoua pe mivoec 3X PBS / 0,1% Tween 20 og 1%
BSA. IIpocBétovpe 10 devtepo avticopan oe PBS-Tween 20 oe 1% BSA yia 30 Aentd
oe Oeppokpocio dwpatiov. Amopokpivovpe 10 de0TEPO avTicOUO pe mAvcelg 3X
PBS / Tween 20. AkolovBovv mhvcelg 2X PBS 1% kot mivoeig 2X pe dd H,O amd 5
Aemtd M xobepio. Or kodvmtpideg oteyvavovtal. TomoBetobvtor avdmodo o€
AVTIKEWWEVOPOPO TAGKa Ko Tpootibeton o kdOe o 2ul vectashield / DAPI (Vector

laboratories). Ta kbttapo TopaTNPOHVTOL 6TO KPOGKOTIO.

Alvc1d oty avtiopaocn molvpepdons (PCR)

Me ™ pébodo ¢ alvcdmtig avtidpacng tolvpepdonc (polymerase chain reaction,
PCR) eivon dvvatd vo evioybovior ocvykekpipuéves aiiniovyiec DNA  péow
CUUTANPOUATIKOV OAYOVOUKAEOTIOI®V (EKKIVITAOV) Kol OEpLOEVTOY®OV TOAVUEPACHV
oe ouvvinkeg oamoddtolng, vPpdomoinong Kol EMUNKLVONG, Ol Omoieg
emovoloppavovior oe kKbkAovs. Katd avtdév tov 1pémo 10 mpoidv mov Bélovpe va

evioyvoovpe gtvar eEe101KEVIEVO Kot UTOPEl TapayeTal o€ PLEYAAEG TOCOHTNTEG.
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H avtidopaon yiverat o€ telko 6yko 50 pl ko mepthopfavet:

e DNA expayeio, 10 ng

o TloAvpepdon TAQ 1 VENT 1y PFU (1,5u/pl), 1ul

e PuOuiotiko didhoua, Buffer 10x, Sul

e dNTP’s C=200uM, 7ul

e mpochio exkvnry], Forward Primer HIF-1a NB (100ng/pl), 1ul

e avdotpopo exkkwnry, Revers Primer HIF-1a C-B-S (100ng/ul), 1ul

e H,0 34ul
Ot cuvOnkeg g avtidopaong eivat:

e 30sec 2 94°C ot4do amodidroing

e 30 sec > (0°C / ekoptdran and v Oeppokpacioc THENS Tov ekkivny (Tm))
016010 VPEpPLOOTOINCNG

e (Timepin 1°-3’/ €€aptdton and T0 UAKOG TOL OVOUEVOUEVOL TPOIOVTOC) —>
72°C 616810 eMUAKLVONG

Ap1Budg KokAwv: 25-30
Apyikiy amodidrotn 5 min> 94°C
Tehkn empnirxvvon 5 min > 72°C

Y10 tého¢ 5 pl and kabe avtidpacn PCR nAektpoopeitor oe Tkt oyapdlng.

Hlexktpo@opnon oe ankti) ayopolng

H H\extpopdpnon cvykekpiuévov tunuatov DNA o mnrtég ayopdling ko n
amouOVMOOT TOVG o’ aTEG omoterel Evav amAd Kol 0mod0TIKO TPOTO JYWPIGHOV
Kot KaBapopov toug. H pébodog PaciCetor omnv mapackev] Iktdv ayopolng pe
™MEN ™G ayapolng oe katdAinio puvOUICTIKO SdAVHA €mG OTOL GYNUOTIOTEL éva
dwwyéc odAvpa. Me ™ woén tov dAdpatog oynuotileton éva mAEypo mov 1
mokvoTNTo. ToL €€apTdtanr omd TN GLykEVTIpwor NG ayapdlng. Me epoppoyn
niektpucov mediov ta tunpatae oo DNA, mov eivar apvntikd @opticuéva oe
ovdétepo pH, petaxvodvton mpog v Gvodo. H taydtmra petaxivnong tov tunudtov
DNA e&optdrot amd opiopévoug mapdyovies Onwe to péyebog Kot 1 S10pHd pe®SN TV

Tunuatov tov DNA, 1 ovykévipoon g ayoapolng, to duvapkd mov epappoletal
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oT0L. GKpPOL NG TNKTAG Kol 1 oboTaon Tov  PuOUoTIKOD  SOADHOTOC NG
NAEKTPOPOHPNONG. ZTNV TOPOVCOA EPYOGIO YPNOLOTOIOVVTOL TNKTEG LUE CLYKEVTIPOOT
1% ayapdlng, oe pvOuotikd dwwivpa TAE (0.04 M Tris-o&wd, 0.001 M EDTA pH
8.0), mopovaio kot Bpopovyov abidiov oe cuykévipwon 0.5 pg/ml. To Bpopodyo
a10ido mapepuPariietor avapeca otig faoelg tov DNA. H 1d0trta tov va amoppo@d
VIEPIOON OKTWVOPOAIDL KOL VO TNV EMOVEKTEUTEL OTO KOKKIVO 0pOTd (PACLO
ypnoonoteitor yuo va aviyvevBoov ta tunpota tov DNA médve oty mnkr.
AwAdveton toom moocdHTo ayopolng oe pvbuotikd odAvpo TAE 1X, dote 1
OLYKEVIPMOOTN TNG OToV TeEMKO OyKo vo givor m emBounti. Avakwveitor Kot
Oepuoiverar otovg 100°C. Otov méoel 1 Oeppokpacio Tov dolvpatoc otovg 60°C,
npootifetar t0c0¢ 0ykog 10 pg/ml Bpopovyov abdiov dote 610 ddAvpe M
ovykévipoon tov vo givar 0,5 pg/ml. To SidAvua omoybOVETOL GTI GLGKELT|
NAEKTPOPOPNONG TOV QEPEL TIG KATAAANAES eykomég €wg Otov mnéel. [IpootifeTon
TAE dote va kaivedei n k. [Ipootifeton oto didlvpa pe to DNA 1 ¥pooTiKn
umie Bpopogoavorn (0,25%), kar yAvkepoin (30%), n omola eivar 7X o oyéom pe
Tov oLVOAMKO Oyko. Doptdveton T0 DNA oTIc €ykoméc g TKTNG. XvvodovTtal Ta
NAEKTPOOIOL 6T cLOKELT] Kol NAekTpoopeital ota 100V yior 20 TovAdyIGTOV AETTA.
TomoBeteiton n KT TAVEO OO TNV AGUTO TOV VO EKTEUTEL GTO VIEPUDOES KO

eoToypapileTat.

Amopdvoon kot kaBapiopog DNA amdé tqv mnktq ayoepolng (Gel

Extractiont)

ATOLOVOVOLUE UE TPOOEKTIKO KOYIUo and t0 cvvoro tov gel ayapdlng Tig
embountéc undvtec. Xt cvvéyeln agov Tig tonobetiicovue g cowinvakio eppendorf
115 QuyiCovpe oto {uyo akpiPeiog. T kabe éva dyko gel ayapdling nmpocbitovpe Tpelg
dykovg dwddpatog NT buffer. Kavovpe koo vortex yio va d1oivfovv enopkmg ta
koupatwo tov gel. Ev cuvéysia aprivovpe ta ependorf’s oe Beppoxpaocio 50°C péExXpL
vo. Mdogt emapkdc 0Xo 1o gel. Metd torofetovvton og edwkn otiin (QIA quick spin
column) katw amd ™v omoia tomobeteiton €va GOANVAKL GLAAOYRHG. AkolovOsei
euyokévtpnon ota 11.000 g yi 1 min, andppiyn tov adécpevtov kidopatog (flow
through) kot EEmlopa g othAng pe mpocsdnkm 600ul dreddvpoatog NT3. X cvvéyeia

To delypoto @uyokevipovvtar ota 11.000 g yio 1 min, yivetor omdppuyn Tov
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adéopevtov kKAdopatog (flow through) kot EEmivpa g otiAng pe mpocsbnkn 200ul
dwvpatog NT3. T axdpa pia @opd amoppintetot 10 ad€openTo KAAGHO Eava Kot
euyokevipeitar ot 11.000 g yio 2 min dote vo amoppipbei teleimg o dtdAvpo NT3.
Téhog kdto and ™ oA tomobeteiton kabapd cwinvakxt kot o DNA gxhoveTon pe

npocOnkn 30 ul H20 kot puyoxévipnon ota 11.000 g yio 1 min.

IIéyn pe evoovouKkAEGoES TEPLOPLOUOD

Ot meploprotikég evoovovkAedoeg eivar Eviupa mov avoyvmpilovv GUYKEKPIUEVES
aAANAoLvYie VOUKAEOTIOIMV Kol KATM OO OPIGUEVES GLVONKES TPOKOAOVY TNV TTEYN
tov DNA ot puikpotepa tunuata. Avéioyo pe v evepydtnta (Unit/ul) tov kabe
evlbpov kabopiletor Kot 1 TOGOTNTO TOV YPNCILOTOLEITOL GE Uid AvTiOpaoT| TEYNC.
Ioyvet 6t 1 unit evibpov avtiotoyel oty TocdTTA TOL VOOV TTOV amaLTEiTOL Y1l
va téyel Tanpog 1pg DNA og dyko avtidpaong S0ul oe pia dpa ko og kotdAinio
puOuoTikd dwivpo. H méynm pe évlopa meplopiopod ypnoyomomonke gite yo Tov
éleyyo tov peyébovg tov xoppatiwv DNA mov khovomomnkav kol tov c®otod
TPOGOVOTOAMGUO TOLG M YL TNV OTOUOVAOGOT CULYKEKPIUEVOV KOUUATUDV  TOV
npoopilovtar Yo kKhwvomoinon. o po avtidpacn wéyng oe tedikd Oyko 20 pul,
ypnowonoteitonr 4ug mioocpwdiokod DNA (] Sul omd po koAn amopovmon
mAoacdtakov DNA pikpng kAipokag), to avtiotoryo evibuov meplopicpov 1-5u/pg
DNA 1 to60 ®ote va unv Eemepva. 1o 1/10 Tov TEMKoL 0yKoL TG avTidpacng (Yo ta
20 ul ew¢ 2ul), 2 pl 10X katdAiniov pvOuictikod deAdpotog yio kabe Eviopo 0,5 ul
BSA. Evo avtiotorya yioo méyelg oe tedkd 6yko 100 ul, ypnowomoteiton 15 ug
mAacdtokod DNA, 1o avtictoryo eviopov mepropiopov 1-5u/pg DNA 1 emg 10 ul,
10 pl 10X xatdriniov pvBuictikod draAdpotog yio kébe évivopo kot 10 pul BSA. To
VRTOAOMO TOV OYKOL TNG OVTIOPOONG GULUTANPAOVETOL LE OTOCTEPMUEVO KOl O1G
armooctoypévo H,O (ddH20). H endaon yivetar yio tovAdyiotov 1-2 dpeg otny

kaBopiopévn yuo kabe Evlopo Beppokpasio.

Amopmc@opvriicoon ypopuikov mhiocmdtaxov DNA (CIP)

To évlupo g aikohikng eoopatdong (CIP: Calf Intestinal Phosphatase,
New England BiolLabs) ypnowomotgitor yio v  ano@e®o@OPLAI®OT NG

5 pwopopikng opadag amd povokiwva 1 dikiova tuqpoto DNA (kvpiog mlacuidw),
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napepmodilovrag €tol v emovacvvoeon tovg. o 1 ug DNA mov eiye xomel pe
TEPLOPIOTIKEG EVOOVOVKAEGGES, ypnotporomdnke 1 Unit CIP oto avtictoyyo yo thv
Poopatdon pubuotikd diiivpa kat ddH0 émc to 50ul. H endoon éywve otoug 37°
C yw 30 Aentd. H CIP amevepyomoteiton pe mpocOnkn SmM EDTA pe pH.8 ko
0épuavon g avtiopaong yo 10 Aentd otovg 75° C. TéNog yivetal KaTtakpnvion Tov

aroewsopviopévovr DNA.

Ewoyoyn tpqpnorog DNA oe mhoocpidwokoé @opéa  (avtidpaon
oUVOEGTC)

H DNA Awdon tov Pokmmpiogdyov T4 watarder v ompovpyio
POCPOOIECTEPIKMOV OeGUMV HETAED 3 -0OPOELAIKOV Kol 5 -sPopikdV dKpmv. Me
aVTOV TOV TPOTO €lval dvvar 1 6Ovoeon HeTOED 2 Tunuatov dikdhmvov DNA pe v
TPOVTOOEST OTL £YOVV GUUTANPOUOTIKA 1) TVEAA 3 Ko 57 dxcpa.

IMa v avtidpaon g Atydong, xpnoyomomdnKoy TAAGUOIKOS POPENS Kol
évlepa og poplaxn avaroyio 1 /3, 2,5 Units Aydong T4 (5 Unit/ul, Fermentas), 2 ul
puBuiotikod daivuatog Arydong kot ddH,0 étol dote 0 tedikdg dykog va givan 20ul.
To piypa emwdomke 1 opo o Beppokpacio dopotiov Kot 1 amevVEPYOmoinon g

Mydong £yve 6Tovg 65°C vy 10 Aemtd.

Mopaockevn Poxtnprokdv kvttdpov E.coli dextikav (competent)

otV g0y ®YN ThAocpiotakod DNA

Me v pébodo avtn ot KLTTOPIKEG HeUPpAveg €vOC UIKPOV UEPOVS TMV
KuTTapwV yivovion damepatéc oe EEvo DNA yU' avtd kol To KOTTOPO GTN GUVEXELL
ovopdlovtor dektikd (competent). KaAliépyeieg Paxmmpiov enmdlovior oe Opemntikd
uéco TYM (2% tpumtovn, 0,5% exydopa Lopng, 0,1 M NaCl kar 10 mM MgSO,)
pe avTipoTed emhoyng, otoug 37°C yia 16 dpeg. TNV o pevn NUEPQ, 1 KOAMEPYELD!
apardvetar 1:100 og telkd 6yko 3 ml TYM pe avtiPlotikd emhoyng Kot exmaleTon
nepontépm otovg 37°C yia 2-3 dpeg. Akorovdei véa apaioon 1:200 og teEMKS OYKO
50 ml TYM yopig avtiplotikd kot endacn tng KoAMEPYELag £0g OTov 1 amoppdPnomn
(OD) ota 590nm yiver 0,4. Ta kottopo euyokevipovvtol oto. 1800Xg ywo 5 Aemtd,
enavoimpovvral og 25ml dwwdvpatog TFBI (30 mM CH3COOK, 50 mM MnCl, , 10
mM CaCl, ,100 mM KCI kot 15% yAvkepoin) kot enmwdalovtal otov mayo ywo 10

43

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 23:41:07 EEST - 3.135.198.48



Aentd. To TFBI amopaxpOvetor omd to kOTTOPO, UETO OMO (PLYOKEVIPNOY, OTO
1800xg, ywa 5 Aemtd. To kdTTOpa enavaimpovviol ek véov o€ 2ml dtokduatog TFBII
(20 mM MOPS, 75 mM CaCl,, 10 mM KCI ka1 20% yAlvkepdin) kot emmwalovot yio
60 Aemtd otov mhyo. Metd v mapoandve enefepyacio amodnkedovtal e GOANVES

LIKPOPLYOKEVTPOL oTovC -80° C.

Meraoynpatiopos paktnprokov kottapov (E.coli transformation)

O petaoynUaTIoHOg emTpEnel TNV €16000 TAACUIOI®V HEGOH OE OEKTIKA
Bakmpro. To ekdotote mAacuido eEpel kAmowo yovidlo emroyng (cvvnbwmg yovidlo
avOeKTIKOTNTAG G€ KATOW0 OVTIPLOTIKO) MGTE VoL EMAEYOVV HOVO TOL KOTTOPO TOV TO
&xovv  mpoordfel. IThoaoudoxkd DNA (1 mpoidv g avtidpaong Arydonc)
npootifevtar o€ 200ul dektik®dV KuTTdp®V Ta 0Moia enmalovtan 30 Aemtd og mhyo Kat
akolovfei Oepuikd cok TV KLTTOPOV Yoo Imin otovg 42°C, étol dote va
npocAdpovyv 10 mhooudiakd DNA. Tt ocvvéyelo mpootifetar 1ml Operntikod LB,
akolovbei endaon ywa 1 dpo otovg 37 °C kar puyokévipnon yio. 5 Aertd oto 1700Xg.
Ta kottopo enovaiopodvtar o€ 100 pl LB.emotpdvovtar o€ tpuPrio LB-ayop pe to
KOTAAAN O avTiflotikd emdoyig kot erwdalovtotl otovg 37°C yua nepinov 16 dpeg. To
Bpentikd péoo LB moapackevaletar og e€nc: T 1 It mpootibevton 10gr tpumtovg,
5gr exyvAiopatog Coung kot 5gr NaCl. To pH tov doddpotog tpocapuoletor oto 7,5
pe NaOH. T v mapoockevn otepeol Bpentikov pécov LB-dyap akolovBeitor n
010 dwdkacio pe tn dweopd 6Tt mpootiBevtor emmAiéov 20gr dyap. To didAvpa

OMOGTEPMVETOL Kot oV Ypedletan mpootifetal 10 KaTdAANA0 avTiBloTiko.

Amopdvmon mhaopdrtokod DNA mkpig khipaxag (Mini Preparation)

Y& OmOGTEPMUEVOVE SOKILAGTIKOVG cmANveS, 3 Ml Opertikov vikov LBamp
euporrdlovton pe amoikieg amd To PETACYNUATIGUEVE KOTTOpa Kot enwdlovior O/N
otovg 37°C vrd ovveyn avadevon. Tnv GAAN puépo cviléyetan M KoAMEpyElo o€
wkpoowAnvickovg eppendorf’s tawv 1,5 ml kot puyokevrpeiton ota 4.000 g yo 2 min.
To vrepkeipevo amoppintetor, mpootifetoar 100 pl dodvpotog TE (Tris 10mM —
EDTA 1mM pH 7.5) kot yivetar avdoevon otov avadevtpa (vortex). Kotdmv
npoactifevrar 200ul droedvpatog TENS (0.1N NaCl, 0.5% SDS c¢ 6idhopa Tris 10mM

—EDTA 1mM pH 7.5), avokwvobdpe KoAG Kot TPOGEKTIKG Kot TPocOETovpEe GALO
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150l CH3COONa 3M pH 5.2 kot avadevovpe otov avadevtipa (Vortex). Akolovbei
euyokévipnon ywo 5 min ota 12.000 g kot HETOPOPA TOL VTEPKEIUEVOV GE VEO
colvakt. ‘Emeita mpootifeviar 450 pl compomoavoring 100%, avadevon otov
avadevtipa. (vVortex) kot @uyokévipnon yw 15 min ota 12.000 g. Iletdue to
vrepkeipevo. [pooBétovpe 200ul abavorn 70% kot mimetdpovpe kohd. Axiovbei
euyokévipnon oto 12.000 g ywo 10 mMin Kot TPOGEKTIKN OTOUAKPVYVOT| TOV
vrepkeévov. To ilnua apébnke va oteyvdoel dote vo avadtaAvdel tedkd og 20ul

amootepouévov ddH-0.

Amopévoon mloopmdorokod DNA  pecaiog  xhipoxkag  (Midi

Preparation)

Amo O/N kaAMépyeieg E.coli Topl0 oe 100ml Bpentikod LB pe apmikihivy og
ovykévipoon (1/1000) otoug 37°C vd cuveyn avédsvon pe ta mlocpidie pBevy
GU-HIF-1a-1-834 WT, P582S, A588T ¢uyoxevipotvtar to kuttapa ota 4000 g ya
15 min otovg 4°C. Tw ™ Swdikacio amopudvmong mhacudiakod DNA upecaiog
KAMpokag ypnolpwomomdnke to midi kit g Qiagen. Xto ilnua tov KLTTAPOV
npootifevtar 8ml Buffer P; (Resuspension Buffer + RNase) and to kit tng Qiagen kot
yivetar avddevon otov avadsvtipa (vortex). Katoémv mpootifeviar 8ml Buffer P
(Lysis Buffer) am6 to Kit tng Qiagen kat pévet yi 5 min o Ogpuokpoocio dmpotiov
apov £ywve koAn avawén. Ipootifevtar 8 ml Buffer P; (Neutralization Buffer) kot
yivetar ovépuén kot endacn otov whyo yioo 15 min. ‘Enerta  yivetow  guyokévipnon
oto. 4000 g yio 45 min, to vrepkeipevo amoyvveton oe véo Falcon agod dinbeitan
uéoa and yalo. Xpnowomroovvrol tpelg otnreg T Qiagen (wo yio kaOe TAAcHid10).
[Mpota n omin Eemiéveton pe 12ml Buffer P, (Equilibration buffer). "Exsita 1o
VIEPKEILEVO TNG PUVYOKEVTIPNONG OAMOYVVETAL GTN GTNAN Kot akolovBel EEmivpa pe
5ml Buffer P, (Equilibration buffer). Aeapeitar to dompo modpa omd T oTHAES.
Exhovetar to DNA mov enikddnoe otig otqreg ue 8ml Buffer Ps (Wash buffer). X
GULVEYELD TTOIPVOVLE TO YOAAVA COANVAKLOL THG VIEPPLYOKEVTPOL, Palovpe kel Tig
omieg kot amoyvvoope Sml Buffer Pg (Elution buffer). To mpoiov g €kAovong
kpateital.  I[Ipootibevion 3,5 ml  1compomavoing 70%  avapuyvoovior kot
puyokevtpovvtal oto. 15.000 g ywa 30 min otovg 4°C. To vrepkeipevo amoppintetan
Kot pootifevianr aAda 2ml amd olbavorn 70%, euyokevipovvral yio S min oto

15.000 g otovg 4°C. Téhog 1o ilnua Eepaiveron ko avadivetor og 100 ul ddH,O.
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AIIOTEAEXMATA

AIEPEYNHXH THX AEITOYPITAYX KAI EK®PAXHX TOY HIF-
la WT KAI TON AAAHAOMOP®QN TOY PS KAI AT XE
KYTTAPA Saos-2 kor HEK 293T.

"Eheyyog g petaypo@ikng gvepyotnrtog tov HIF-1a aypiov tomov
(WT) kot Tov adiniopépomv tTov PS kan AT o€ koTTOpo Saos-2 ko
HEK 293T.

A) Empuoéivven kvttapov Saos-2 pe ta mioopiow p-FLAG-CMV2, p-FLAG-
CMV2 HIF-1a WT, p-FLAG-CMV2 HIF-1a PS, p-FLAG-CMV2 HIF-1a AT ko

ELEYY0G TG HETAYPUPIKIG EVEPYOTNTOS TOVG,

H xvttopikn oepd Sa0s-2 ypnopomombnke oto TEPAUOTA LOG YI0Tl TPOEPYETAL OO
00TEOCAPKMUN KOl TPOCOUOLALEL KOAVTEPO TO GUCTNUO TOL HVOCKEAETIKOD OV
HEAETALLE Yo TV 00TEOVEKP®OT). EmimAéov dev éxouv Eavayivel melpdpato pétpnong
™G petaypapikng evepydmtag tov HIF-la kot tov cuykekpipuévov aAiniopd pewv
TOV G€ QLTI TNV KLTTAPIKN oelpd. Kuttapa Saos-2 torobethOnkav oe tpuPfia twv 12
0écewv £tol dote Katd ™ ddpkela ¢ empdAvvong va Bpiokovtorl og mokvotnta 60-
70%. H emudivvon éywve pe to mhacpidw pGL3-VEGF-5HRE «kou pCI-Renilla (BA.
péboodot) vy OAeg Tig Bécelg Tov TPLPAIOL KOU ETUTAEOV HE TO OVOGLVOLUGUEVA
miacpidi pPFLAG-CMV2, pFLAG-CMV2 HIF-1o0 WT, pFLAG-CMV2 HIF-1a PS
kol pPFLAG-CMV2 HIF-1a AT. To meipapo mpaypoatomombnke t€6oepic QopEg €1
TpmAobV  Omwg meprypaestor  otig  pebdoovc. Xta tpuPAic oe  kdbe Béom
xpnowomomdnkav ot ideg ovvOnkeg kot ot 1deg ovykevipwoelg DNA
(avacvvowacpuévo mhaouido 1,2pg, pGL3-VEGF-5HRE 0,75ug, pCI-Renilla 0,25 ng)
kot avtwpactpiov (DMEM  500ul/0pentikd viwd), (Transpass 2ul/Aumdouin
ovoin). Metd and 24 dpeg To KOTTOPO GLAAEYTNKOV Kot AvOnkav. Tt cuvéyeln
YPNOWOTOMONKE TO CVOTNUA UETPNONG TNG HETOYPOPIKNG evepyotntag Tov HIF-1a
(BA. néBodor) (cvommua pétpnong Aovoipepdong). Ta arotelécpota Tapovoidlovtan

TOPOKATO, wkova 9:
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rreeTy iR e
1 1,354 1,619 0,46
2 0,498 0,737 0,40
3 0,887 0,273 1,03
4 0,378 0,803 0,39
5 0,837 0,814 1,38
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6 0,729 0,664 0,31
7 7,537 3,712 3,24
8 4,825 3,617 3,03
9 5,517 4,057 7,60
10 5,172 4,791 4,14
11 5,477 9,512 1,46
12 6,228 4,298 4,85
e E
STERROR 0,78 0,77 0,66
PVALUES 0,0002 0,3669 0,1862

Ewova 9. Métpnon petaypoaeikng evepydtmrag tov HIF-1a petd and empdivvon xottdpmv
Sa0s-2 e To TAAGUISIN TOL KMOKOTOLOUV Y10, TIG TPWTEIVEG TOL AVOLYPAPOVTOL GTO YPAPTLLAL.
Ot Tiwéc mov amewkovifovial otov Tivoka ot Ypoaupés amd 1-12, avtikatomntpilovv 4
OLOPOPETIKA TEWPAPATO €1 TPUTAOVV, UETPNONG WETAYPOUQIKNG evepyotntag tov HIF-1a.
ArnoteAovv  0ddeKa  EEYOPLOTEG  TIWEG OYETIKOV — HOVAO®V  AOLGLPEPACNG, OV
avturpooconevovy to Aoyo firefly luciferase/renilla luciferin. Xt ypapury RLU mopatnpodue
Tov HEGO OpO TMV TIUMV OVTMOV, O ONOL0G CMOTVAMVETOL GTO TOPUTAVD YPAPNUL HE TIS
SpopeTikng oyediaong omreg. T ypoppy STERROR zmapatmpodpe v tumikn omdkAiion
TOV THOV O TOL TANOOLE TOV TIMMV, 1 OMOl0 OTOTLVIMVETOL GTO YPAPNUOL UE TIG
KOTAKOPVPES YPOUUEG COAAUATOG VM Ao TIC GTAAEG TOL Ypapnuatos. Térog m oA
PVALUES avtimpoconedel T GTOTIOTIKY onpovtikotto tov tipdv. Tuég PVALUES >
0,05 dev givan otatoTikd onuavtikés. Me tig oplovtieg ypapupés ns/non significance mévem
07O TIG GTNAES TOV YPUPNLLOTOG EMCTLOAVETOL 1] 1) VTOPEN CTOTICTIKYG CNUAVTIKOTNTOS Yo
TG TIHEG TOV GYETIKAOV LoVAd®V Aovotpepdong peta&d tov HIF-1a aypiov tomov WT kot tov
aAniopdpewv tov HIF-1a PS kot HIF-1a AT.

[Mopatmpodpue mwg n petaypaeikn evepydmta tov HIF-1a aypiov tomov oe oyéon pe
LT TOV dAAMAOUOPP®V TOL dev petafdAieTon onuoavtikd. Onmg @aivetol Kol 610

TOPOTAV®  YPAPNUO Ol OTNAEC MOV OVIWIPMOOCOTMEVOLV TS OYETIKESG HOVADES
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Aovoipepdong Tov aAiniopopewv HIF-1a PS kot HIF-1a AT og oyéon pe tov HIF-
la WT @aivetor va petwvovtal ehaepd. Mia peiwon 1 omoio OTmg TpoKOTTEL 0d THV
ototTioTiky enelepyacio TV omoteAecpdtov pe to t-test dev eival otoTioTIKA
onuovtiky (PVALUES > 0.05), mpdyua mov pog odnyel 6to cvumépooua OTL M
HETAYPAPIKY] EvEPYOTNTA TV aAAnAoudpemv tov HIF-1la PS kot AT og oyéon pe
avt tov HIF-1a aypiov tomov WT oe wuttapa Saos-2 dev petafdiletor aArd

TapapEVEL oTaEP.

B) Empoivven kottapov HEK 293T pe to mhaopioww pFLAG-CMV2, pFLAG-
CMV2 HIF-1a WT, pFLAG-CMV2 HIF-1a PS, pFLAG-CMV2 HIF-1a AT ko

ELEYY0G TG HETAYPUPIKIG EVEPYOTNTOS TOVG

EniléEape va ypnoywomomocovpe yia ta melpdpato pog kuttapo HEK 293T, agpevog
yti 1 KOTTOPIKT VT GEPA €ivol KOWA YPNOUYLOTOIOVUEVT] GE TEPALTO EAEYYOL
NG UETAYPOPIKNG EVEPYOTNTOG KO APETEPOL YTl £xel NON ypnotporombet (6Tmg
damotoooue amd ™ Pprloypagpia, Yamada et al., 2005) o mepdpoto eAEyXOL TG
petaypaeikng evepyottag tov HIF-1la aypiov tomov kot tov aAlniopdpewv tov PS
kot AT. Ta kottapa torofetnOnkav oe tpuPrio twv 12 Bécemv €161 doTE KATA T
dupketla TG empoivvong va Ppiokovtar og mokvotnta 60-70%. H empdivvon €yve
ue to mhaopidwe pGL3-VEGF-5HRE «ot pCI-Renilla (BA. pébodot) yia dAeg tig Bécelg
T0V TPLVPAIOL Ko emumAéov pe Ta avoacvvoluouéva miacuidie pFLAG-CMV2,
pFLAG-CMV2 HIF-1a WT, pFLAG-CMV2 HIF-1a PS, pFLAG-CMV2 HIF-1a AT.
To meipapa TpaypatomomOnke T€00EPIS POPES €1C TPUTAOVV OTMOC TEPLYPAPETOAL OTIG
uebooovs. Zta tpuPAa o kdbe BEon ypnoipoTomOnkay ot id1eg GLVONKES Kot Ot 101€G
ovykeviphoelg DNA (avaocvvdiaouévo mhaouioo 1,2ug, pGL3-VEGF-5HRE 0,75ug,
pCI-Renilla 0,25 pg) xat avtidpactnpiov (DMEM 500ul/8pentikod vio), (Transpass
2ul/Mméein oveia). Metd and 24 mdpeg To KOTTAPA GLAAEXTKAY Kot AVOnKay. X
GULVEYELD XPNOUOTOMONKE TO CUGTNHO LETPNONG TNG LETAYPAPIKNG EVEPYOTNTOS TOV
HIF-1a (BA. pébodotl / cvotua pETPNONG AOVOLPEPAOTIC) KOl TO OTOTEAECUOTOL

eatvovtot oty ewova 10:
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1 0,182 0,214 0,240
2 0,189 0,405 0,466
3 0,177 0,382 0,880
4 3,737 4,531 2,12
5 2,036 4,128 2,07
6 2,256 1,896 2,09
7 2,111 3,433 2,27
8 3,938 3,654 1,10
9 4,613 1,580 2,03
10 1,686 5,765 6,47
11 3,408 6,031 3,96
12 5,598 5,094 6,81
Rot e e e |
STERROR 0,52 0,62 0,62
PVALUES 0,00006 0,23 0,48

Ewdéva 10. Métpnon petaypogikig evepyotntag tov HIF-1o petd and empdioven Kottdpmv
HEK 293T pe 1o mAacuidia mov kmowomolohv yio TG TPMTEIVEG MOV AvaypAPOVIaL GTO
ypaoenua. Ot Tyég mov amekovifovtol 6Tov mivaka 6Tig Ypapupég and 1-12, avrikatontpifovv
4 JpopeTikd TEPAUATO €1G TPUTAODY, UETPNONG UETAYPAPIKNG evepyotntag tov HIF-1a.
Amotelodv dmdeka EexmploTtég TipéG mov avturpoownevovy to Aoyo firefly luciferase/renilla
luciferin. Xt ypapun RLU mapatmpodpe tov péco O6po TV TWWOV 0VTOV, O OT0i0g
OTOTUTAOVETOL GTO TOPATAVED YPAPTLO UE TIG SOPOPETIKNG OYESIOONG GTAAEG. LTN VPO
STERROR moapatnpovpe v Tumik)] omOKAMoN TOV TW®V O Tov TAN00VS TV TNV, N
omoi0. OMOTVIMVETOL GTO YPAPNUO LE TIC KATAKOPVPES YPOUUES COAAUATOC VD amd TIg
otieg tov ypaenuotos. Télog m omin PVALUES oaviumpocwormedel 11 OTOTIOTIKN
onpavtikotta tov Tinov. Tég PVALUES > 0,05 dev elvar otatiotikd onpovtikés. Me Tig

oplovrieg ypappés ns/non significance mévm omd T1¢ GTHAEG TOL YPAPTLATOG EXOTLOIVETOL T
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un vropén GTUTIOTIKNG CNUOVTIKOTNTOS YO TIC TIES TV CYETIKMY HOVAS®OV A0V GLPEPHOTG

peta&o tov HIF-1a aypiov tomov WT kot tov adiniopdopemv tov HIF-1a PS kol HIF-1a AT.

[Mapatnpeitor 61 N petaypagikn evepyodotnta tov HIF-1la aypiov tdmov ce oyéon pe
VT TOV CAANAOUOPP®V TOL dev petafdiieton onpovtikd. Onwg eoivetol Kol 6To
TOPOTAVEO  YPAPNUO Ol OTHAEG MOV OVTITPMOGOTEVOLV TS OYETIKES HOVAOES
Aovoipepdong Tov aAiniopopewv HIF-1a PS kot HIF-1a AT og oyéon pe tov HIF-
la WT @aiveton va avéavovtar ehappd. Mo avénon n omoia OT®G TPoKOTTTEL 0o
Vv otatioTikn enelepyacia Tov anotelecpdtov pe to t-test dev eivon otaTioTiKA
onuovtik (PVALUES > 0.05), mpdyuo mov pog odnyei 6to cLUTEPAGHO OTL T
LETAYPAPIKT] EVEPYOTNTA TV 0AANAOUOpp®V Tov HIF-1a PS ko AT o€ oyéon pe v
petaypaeikn evepydotra tov HIF-la WT og wotropa HEK 293T de petafdaieton
oAAG mapopével otabepn. To amotédeopo avtd emPefaidveTon Kol oTo TEWPAUATO

OV EYVOV LE TNV KLTTOPIKN GEpd Saos-2.

"Eleyyoc ¢ mpotevikig ékppaong tov HIF-1a aypiov tomov (WT)
Kol TOV aAlniopdpeov tov PS kow AT og kidtropa Saos-2 kow HEK
293T

Agdopévov 6TL N empdAvvon Tov kuttdpmv Saos-2 kot HEK 293T pe to mhaopidw p-
FLAG-CMV2 HIF-1o (WT, PS, AT) £dcie Ot1 | petaypa@ikny evepyotnto, tov
aAMniopopewv tov HIF-1a PS, AT ce oyéon pe T UETAYPAPIKN EVEPYOTNTO TOV
HIF-1o aypiov tomov  @aiveton vo Topopével opeTdfANT) NTOV amopoitntn M
emPePaioon ¢ 10o6mOoNg €kppaong towv mpotesivov HIF-1la WT, PS, AT ota
KOtropa avtd. ‘Etot, £ywve aviyvevon tov HIF-1a WT kot tov isopopedv tov PS kot
AT oe xottapa HEK 293T pe t pébBodo G avocoomotimmwons oAAd kot
TopATNPNON TOV EMWEO®V TOVS pe avoco®Bopiopd. Me 1 pébodo tov
avoco@Bopiopoy  eAéyyOnke Kot O OMOTOG VLTOKLTTOPIKOS EVIOMIGUOS TMV

EKPPOUCUEVOV TPOTEIVOV.
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Aviyvevon tov mapotsivov HIF-lo (WT, PS, AT) o6t olkd sekyviicpata,

KutTadpov Saos-2 ko HEK 293T pe avocoamotinmon.

Me okomd va avyvevtovv ot mpoteivec HIF-1a (WT, PS, AT) kot va
TOGOTIKOTONOEL 1 EKPPOCT) TOVS, YPNOILOTOONKE 1 LEBOSOC TNG AVOGOATOTITMONG
(BA. nébodor) oe exyviicpata kuttdpwv Saos-2 ko HEK 293T. "Etot kdttapo Saos-2
kot HEK 293T ta omofa giyav avomruytel oe tpiria otovg 37 °C, enpolovenkay pe
ta mAacpidion p-FLAG-CMV2 nov exepdlovv Ttig mpoteiveg HIF-1a (WT, PS, AT)
kaOd¢ kot pe 10 mhaopido p-FLAG-CMV2 yopig évBepo. X210 0Akd ekyOAIGHO TOV
KUTTapoV éywve avaivon pe SDS-PAGE kot avocoaviyvevon pe to aviioopoto: Qg
TpOTA avTIcOuaTo, YpnooromOnkay ta : 1. rabbit anti-Hif-1a, 2. mouse anti-tubulin
Kot ¢ 6g0TEPO OVTICOUOTO Ypnotlpormomdnkay ta @ 3. anti-rabbit 1IgG-HRP, 4. anti-
mouse 1gG-HRP. Metd and t petapopd vypng edong £ywve Pagn pe ponceau yuo 2
AemTd mEPITOV HEYPIG OTOV EUPAVIGTOVV Ol TPMTEIVEG HE KOKKIVO YPOUO KOl OOVUE
OTL OVTMG £YIVE LETOPOPA TPMTEIVOV. TN GUVEXEWN EYIVE ETMOCT] TNG LEUPPAVNG LE
TO, OVTICOUHOTO TTOL avagéptnkav mopomdve. o v euedvion 1OV TPOTEIVOV
ypnowonomdnke  ootoypopikd e (BA.  pébodol). Asgv  KoTOQEPOUE VO
aviyvevoovpe tov HIF-la ota Saos-2 Aoyw yopunAng omodoTikOTnToS 1TNg

empuoivvone. Ta anotedéopata paivovtot Tapakdto (swdvo 11):

Ewova 11. Avocoamotvmmon tov zmpotsivov HIF-1la (WT, PS, AT) os

gekyvAiopato KTTdpOV Saos-2 kot HEK 293T
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Mopatnpeitar 6Tt oo kdtTapa HEK 293T ta enineda tov npotevav HIF-1a
WT, PS kot AT o@aivetar va eivoar 106moco kot opote. Avtd pog odnyst oto
CLUTEPOC O, OTL 1] EKPPOCT] TOV TPOTEWVAOV TOV TOAVUOPEIGH®Y Tov HIF-1a PS kot
AT dev petafdieton oe oyxéon pe v €kppacn g npwteivng tov HIF-1la aypiov

Tomov WT.

HMapoatipnon g ékepaocng Tov HIF-1a WT, kot Tov aiinlopépemv tTov PS km
AT o¢ kVtrapa Saos-2 kon HEK 293T pe avoco@Oopiopo.

Mo v mopotipnon tov TPOTEVOV 6T0 UIKPOOKOTO (OOPIGHOD, apykd £ytve
emuoAvvon tov kuttdpov HEK 293T kot Sa0s-2 pe 1o ovacuvolaopévo, TAacuidio
p-FLAG-CMV2 (HIF-1o WT, PS, AT). Ewoocttécoepic dpeg HeTA TNV EXUOAVVOT| TO.
KOTTOPO KOTEPYAOTNKOY COUQ®MVE HE TO TPOTOKOALO TOL ovoco@Bopiopov (PA.
1ED0SO1) Kot 6T GLUVEXELD £YIVE TOPATHPTON GTO WKPOSKOTIO POopiopod. Q¢ mpdTo
avticoua ypnoomombnke to: rabbit anti-Hif-1o ko wg devtepo to: anti-rabbit 1gG-
FITC.

Ooco apopd ota kuttapoa HEK 293T 1o amoteAéopota @oivovtol Topokdtom oty

swova 12:
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Ewova 12. Kottapa HEK 293T ota omoion ekgpdlovtar or avoypo@OUEVEC TPOTEIVES
TapaTNPNONKAY 010 HIKPOGKOTIO (Boplooy. 'Yotepa amd enelepyacio TV KLTTAP®V LE
DAPI (6e&ég ewkdveg) ot mopnveg tovg gppavifoviar umie oto pikpookono. Emegepyacio
TOV KUTTApOV pE 0evTepo avticopa FITC (apiotepéc ekoveg), €xel ¢ amoTéLESHO TNV

eupavion Tov wopopedv tov HIF-1a pe npdowvo ypopao.

Ao ™V TapaT)PNON 6TO UIKPOOSKOTIO POOPIGLOV KOTAAT)YOVLE GTO GUUTEPOAGLLO OTL
Oleg ot mpoteiveg, HIF-1a WT, HIF-1a PS xon HIF-1a AT ekgppdlovion og 1cd6moca
emineda ka1 €yovv mupnvikd evtomopd. Oco apopd ota kOTTape Saos-2 to

amoteAécpaTo eatvovtol oty ewova 13:
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Ewoéva 13. Kotrapo Saos-2 ota omoio ek@pdloviar ot avoypo@OUEVEG TPMTEIVEG
wapatnpndnkav oto piKpookdmio eOopiopod. 'Yotepa and enefepyocio TV KLTTAPOV WE
DAPI (de&iég ekdvec) ot Tuprveg tovg epeavifovtoar pumle oto pukpookomo. Eneepyacio
TOV KUTThpov pe dgdtepo avticopo FITC (apiotepés 1koveg), €xEl O OMOTEAEGHA TNV

eupavion Tov wopopeav tov HIF-1a pe npdoivo ypopa.

ATd TV TOpOTPNOT GTO HKPOGKOTIO POOPIGUOV KATOAYOVLLE GTO GUUTEPACLLA OTL
oleg o mpotetveg HIF-1oo WT, HIF-1a PS ot HIF-1a AT ekopdalovtal 1comoca Kot
EYOUV TUPNVIKO EVIOTIGUO. LVVEMMS, TO, OMOTEAEGUOTO TNG OVOCOOUTOTOTMOONG Kot

T0V avOGOPHOPIGHOY GLUUPEOVOVY HETOEDL TOLG, OAAGL KOl HE TO OMOTEAECUATO

HETPNONG TNG HETOYPOPIKTG EVEPYOTNTAG.
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KAQNOIIOIHEH TOQN METAAAAI'MENQN MOP®QN TOY
HIF-1A PS xov AT XE ®OPEA EK®PAXHX (PBEVY-GU) XE
KYTTAPA S.CEREVISIAE

Evioyvon tov aiiniopopowv tov HIF-1a PS kov AT pe avridpaon
PCR.

Yy ewova 14., paiveton ) wepoyn oty omoio evtomilovtat ot petadddéelc PS ko
AT. H meproyn avt eivar 1 ODD 1 aAldg o&uyovoe&aptmpevn meployn tov HIF-
la. Ot ev MOy® petarrdéelg emovpPaivovv ota vovkieotidwn 1772, (adiayn amd
kvtocivn C og Bouivn T mov odnyel o odhayn Tov apvoééoc and mpoiivn P og
oepivn S) ko 1790, (aArayn amd yovavivn G og adevivi A mov 0dnyel o€ aAlayn Tov

apvo&éog amd olavivn A og Bpgovivny T).

DHLH PAS ! N-TAD ' C-TAD
e — = Ll
human HiF-1a - (S | —
1 5:)2 S&» nx
N
.
N
N
2,
\
\_\
.
\\
= \\
= N-TAD s s
SSAISPESASPO
» Exon 12 urrzCCA ””GCA
'ZEA ACA
8! ki

Ewova 14. Apwvo&ikn aAinAovyio towv teploydv tov HIF-1a otnv omoia evromilovon

ot SNPs PS & AT.

[Tpokepévov va ekppactodv ot petodraypéveg popeés tov HIF-la oe kdttapa
S.cerevisiae, énpene vo Khwvomombobv 6tov KotdAAnro popéa ékppacns. O eopéag
avtog givar o pBevy-GU (otov omoio vrdpyetl 101 610 £pYAGTHPI0 KADVOTOIUEVOS O
HIF-1a WT). Ta cDNA tov popedv PS kor AT gvioyvnkov pe v avtidpacn g
aAvcdmtg avtidpacng moAvpepdons (PCR) ypnowonowwviag o¢ ekpoyeio to
niacpidi pFLAG-CMV2 HIFla PS kot pFLAG-CMV2 HIF-1a AT avtictoya kot
®G EKKIVNTEG OALYOVOLKAEOTIOWL 6TO 57 kot 37 GKpo TNG KMOKOTO10VGOG TEPLOYXNG TOV

HIF-1a pe teyyntd dkpo avayvopiong and v evoovovkiedon meplopiopod BamHI.
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Evioyvonke to tuqua HIF-1a 1-834 (m apibunon eivar cdpowva pe v apvolikn
aAiniovyia tov HIF-1a).

H oAniovyia tov tpdcsbiov exkivney givot 1 akdAovon:
HIF-N-B : 5°-TTT TTG GAT CCC GAT TCACCA TGG AGG GC- 3’

H aAAniovyia Tov avactpo@ov ekkvnty givon 1 okOAovON:
HIF-C-B-S: 5- TTT TTG GAT CCT CAG TTAACT TGATCC AAAGC-3

Me vroypauuon €xovv emonuovOel ot aAAniovyieg avayvapiong ToV TEPLOPICTIKOV
evlopov BamHI (GGATCC), evd pe évtova ypauuoto £xovv emonuovisi ot
aAAndovyieg tov Kodtkoviov Evapéng kat ANéng g petdopaonc (ATG kar TCA
avtiotorya). XpnopomomOnkav TPelC HOPPEG  OEPLOAVTOY®OV  TOAVUEPACHOV
TPOKEWEVOL Vo emleytel M MO  OMOOOTIKY] KAT® Oomd TG OLVONKEG OV
YPNooTOMmONKOY.
H avtidopaon yivetat o€ 1elko 6yko 50 pl (BA. pebodot) ko ypnoyomombnkay :

e [loAvuepdon TAQ | VENT 1y PFU (1,5u/ul), 1ul

e 7pdcbio exkvntn, HIF-1o NB (100ng/ul), 1ul

e avdotpogo exkkivnt, HIF-1a C-B-S (100ng/ul), 1ul

Ot ocuvOnkeg g avtidopaong eivat:

e 30sec 2 94°C otd4do amodidrotng

e 30 sec = 50°C o1d810 vBprdomoinong
e 2min30sec > 72°C 0714810 EMPAKVLVONC
Ap1Op6g KokAwv: 30

Apyn amodidraén 5 min> 94°C
Tehn empnxovvon 5 min > 72°C

Ta mpoidvta g PCR mAektpopoprnkav oe mmkty oyopodlng 1% ko ta

amoteléspota eatvovtor onv Euwova 15.
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Ewévo 15. Hiektpopdpnon oe ankt) ayopolng 1%. Awadpouéc 1-9: 5ul avrtidpaong PCR
(HIF-1a WT, PS, AT) ue tig molvpuepdoeg Vent, Tag, Pfu. Awdpouny MB: 5ul pdptopog
popraxov Bapovg 1Kb. Onwg paivetat to péyebog tmwv Opavoudtov givorl o emBounto (2500

bp).

Onwg mapatnpeitor and v gwova ta wpoidvta ¢ PCR épouvv ta avapevoueva
ueyén (2500 bp). Emdéymke ¢ mo 0modoTiKY avTidpoon Kot pe AlyoTEPQ
Tapampoiovra, 1 avtiopaon pe v mtoAvpuepdon Vent. Ta Opadcopato amopovodnkoy
Kot Kabapiotnkav Omwg meprypdeetol otic puebodovg/Gel extraction. Xtn ovvéyeia
TPOYUATOTOWONKE TEYN TOV omopovopuévev tpoidvieov g PCR, HIF-1a PS, AT pue

™V evoovovkiedon meploptopov BamHI yio tnv dnpovpyio KatoAAAov dpwv.
To petypo e méyng meplEyet:

e 5Sul [Moodiokod DNA (1ug/ul)
e 1ul Evlopo mepropiopod BamHI (1,5u/pg DNA)
e 2ul PuOBuiotikd didAvpa 10X
e 12ulddH,0
Ve 20 pl

IIpoeTowpacio Tov TAacpuoLaKoD Qopéa pBevy GU ywo tnv avridpacn

GUVOEGG

Aéxo png mioopdokod eopéa pBevy GU esmwdomkav pe v €voovoukAedon
neplopiopo BamHI ovtog dote va dnpiovpynBodv ta katdAinia dxpa EvBeong (PA.
uébodor). Xt cvvéyeta, o popéag pBevy GU/BamHI ernelepydotike pe v oAKoAKn

oocpatdon (CIP) mov agapel TG QOOEOPIKEG ONAdES, Yo Vo amoevydel m
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ouvévmon Tov dkpov Tov (PA. nebddovg). H avtidpacn avth £ytve oto S1dAvpo TG
néync. To mpoidvta mov Ba ypnolwomolovvIay Yio TV aviidpaocr cOVOEoNS

niextpopopndnkav og TNkt ayapdlng 1% (ew.16).

Ewova 16. Awdpour; MB: O popilakdg paptopoc 1Kb. Awadpoun 2: O mioacudiokdc
popéag pBevy GU/BamHI/CIP (6145 bp). Awdpoun 2: To évBepo HIF-1a PS/BamHI
(2500 bp). Awadpoun; 3: To évBepa HIF-10/BamHI/AT (2500 bp).

21 ovvéyela yvay enavelvnupéveg mpoonadeieg kKhwvonoinong tov HIF-1a PS, AT
otov mAooudokod @opéo pBevy GU yowpig emvyio (ta otoyyeioa avtd dev
napovoidlovtar). ‘Etolr akolovdnOnke €voc evoAlakTikdg OpoOpog KAmvomoinong,
uéow tov mlooudlakod opéa pBluescript o omoiog eivon pikpdtEpOC 68 pEYEDOC
(2.961bp évavtt 6.145bp tov pBevy GU) kot £161 cuvdéeton o e0KO o ue peydio
evhénota oAAG TPOGPEPEL EMIONG TO TAEOVEKTNUO TNG EVKOANG OWAOYNG TV
OTOIKIOV 7OV  TEPEYOLV  OVOCUVOLOUEVO  TAAGCUIOWL, HEC® TNG  EUQAVIONG
OLLPOPETIKOD PAVOTUTTOV (AELKEG OvTl Yio pmAe OTav To. BOKTAPLO OVOTTOCGOVTOL
TOPOVGIN TOL VIOGTPOUOTOS TNG P-yorakTooddone, X-gal). Androtog okondc frov
N ueta-kKAovonoinon tov evhepdtov amd 1o gopéa pBluescript oto gopéa pBevy
GU.

Iposgtowpacio Tov Thaopdtakov popsa pBluescript ywo tnv avridpacn ocvvdsong

Aéka pg mAacdiakod @opéa pBluescript emwdotnkav pe v evéovovkiedon
neplopiopo BamHI ovtog dote va dnpiovpynBodv ta katdAinia dxpa £vBeong (PA.
pébodor). Xt ovvéxewn, o opéog pBluescript/BamHI enefepydotnre pe v

aAkorikn eoceatdon (CIP). H avtidpacn avt £ytve 610 dtdAvpo TG TEYNG.
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Avtidpaocn oOvoeons tov popéo pBluescript/BamHI/CIP pe to DNA HIF-1a PS,
AT

Mo v avtidpaon ovvdeong emwactnkoy 50 NG aTOPOGPOPLAIOUEVOD
pBluescript/BamHI/CIP pue 50 ng tov HIF-lo PS xou 50 ng tov HIF-la AT
avtiotoyo (BA. pebdd0LC)

Metaoympuatiopog Tov kuttapov E.coli pe ta apoiovra tng ovvoeong

Aextikad kotrapo E.coli Top 10 (competent cells) petaoynuatiotnkay pe ta Tpoidvra
ouvdeong (PA. peBooovg). H emdaon towv kvttdpov €ywve oe tpuPfia LB mov
nepieiyav aumikidivy kot X-gal og péco emAoyfig ToV KLTTAP®Y TOL GEPOVY TOV

avacuvolacpuévo eopéa pBluescript (Aevkéc amokieg).

Mapackev] mhacmdtakod DNA mkpiig khipokog (Mini preparation) kot wéyn

[E TNV EVOOVOVKAEGST TTEPLOPLopoy BamHI

And T1c amowkieg mov avamtuyOnkov emAEyTnKav  pepikég  (Aevkéc) ko
napoackevaotnke mAacuidotkd DNA (pukprg kiipaxog) (BA. pébodor), £tol wote va
e€etootel n dmapEn N un tov evBépotog 2500 bp (HIF-la PS, AT) oto ¢opéa.
pBluescript. T tov Adyo avtd ta mhoouidie DNA enodotnkov pe v
evdoovovukiedon mepopicpov  BamHI  xou  ta mpoidvia g avtidpaong
niektpogopndnkav ce mnktn ayopdlng 1%. And v dokaotikn néyn pe BamHI
7oV Tpaypatomombnke, uévo n khovonoinon tov pBluescript/HIF-1o PS &iye yivel
emroyng (. 17). Onwg €xer Mon avaeepbel epocov 10 €vBepa €xel elooydet
EMTVYMG oTOV MAooudlokd @opéa, Ba mapatnpndei éva Opavopa otic 2500 bp
(évBepa) kou éva otig 2.961 bp (eopéag). Onwc mapatnpeital, To EvOepa £xet elcaybdei

EMTVYOG 6TO TAAGHIOW T omoia Bpiokoviot 6Tig dadpopés 1, 2, 3, 4.
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Ewévo 17. Hiektpopdpnon ce mnkt ayapolng 1%. Awdpoury MB: 5ul tov poprokod
uaptopa 1Kb. Awdpopég and 1-4 pBluescript/HIF-1a PS/BamHI

¥t ovvéyelo fTav avaykaio va ewooybodv ta Opavouata oavtd (HIF-la PS) oe
macudakovs eopeic (pBevy GU) dote vo KOTOOKEVOGTEL TO OVOCLVOLIGUEVO
mwacpido pBevy GU/HIFla PS kot va peketnbei m ékppoon tov og KOTTOPOQ.
S.cerevisiae. 'Etolr énpene mpmdta va oamopovmbei to évOepo HIF-la oamd tov

mAacudtako eopéa pBluescript kot otn cvvéyeia va eloaydei otov popéa pBevy GU.
Amopovoon tov evOipatog HIFla PS amé tov mhaomdroko eopéo pBluescript

Enéymke n petooynuotiopévn amoikio pBluescript/HIF-1a PS 1 (ec.17) yio v
napackevy] mhaoudtiakod DNA peoaiog khipoxog (midi preparation). Xt cuvéyeio
é&yive mapackevy] mAacpolakov DNA - pecaiog wipokag (PA.  pébodor). To
mhoacuolokd DNA g amowiag 1 enelepydomke pe ta eviopa mepropicpod BamHI
kot Bgll. Xpnowomoidvtag ta dvo ovtd evlvua tavtdOypova omd TN pid
EMTUYYAVETAL O dlay®PIoUOC Tov mAacudlakoy eopéa pBluescript amd 1o évOeua
HIF-1o PS kot amd v  dAAn dSwympiletor 0 TAAGHOWKOS QOpEag o€ Tpia
Bpavopata pia kot to evivpo meplopiopot Bgll avayvwpilel dvo 0éoeig komng yio Tov
eopéa pBluescript. Avtd eivon dkpmg avoykeio pio Kot xpnoiHonoidvIoe Hovo To
évlupo meproptopov BamHI Ba elyape dvo Bpavopata pe mepimov 1010 popakd Bépog
(éva. otic 2500bp/évBepo ko éva otig 2961bp/popéag) mov dvokoAia Oa
amopovavovtay. Avtifétog kat pe ta dvo Evivpo BamHI kol Bgll éxovue téooepa
Bpavopata (éva otig 2500bp/évisna, éva otic 1471bp éva otig 1267bp ko éva oTig
223bp/xoppdtic Tov eopiéa) ue omotédeoua to EvBepo va Eeywpilel gvkora. Mia
OWYPOUUOTIKY)  OWEWOVIO]  KOMNG  TOL  OVAGLVOWIGUEVOL — TAAGLUOIOV

pBluescript/HIFla PS amd 1o evlopa mepopiopod BamHI ko Bgl @aivetar oto
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Ly pOLLOL 1.

Avaypoppa 1. Xaptng komng Tov ovacuvolacpuévoy mhacudiov pBluescript/HIF-1a

and ta evlopa tepropiopot BamHlI, Bgll

Ta aroteAéopato KOTNG TOL OVUGVVILUGUEVOL TAACUISIOV pE To VOV IO TEPIOPIGLLOV
BamHI, Bgll petd and niektpopdpnon o 1% ayapdling eaivovior mapakdatm (sikova
18).
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Ewova 18. Hiektpopdpnon oe mnkt ayopolng 1%. Awdpoun MB: o poplakog pdptopog
1Kb. Awdpopn 1: pBluescript/HIF-1a PS

21 ovvéyewn £yve amopdvmon kot kabapiopoc g (dvng tov HIF-1a PS pe

™ uébodo tov “gel extraction” onwg meprypdpetan otic pebddoLGE.

Kiovoroinon tov evBépatog HIF-1a PS otov @opéa pBevy GU

EnaxoAovOnoe véa aviidpaocn cOVOECNG TOL ATOPOGPOPLAIOUEVOD TAUGOOKOV
eopéa. pBevy GU (200ng), pe to évbepo HIF-la PS (200ng). Kotomwv éywe
LETOOYNUOTIOHOG TV Kuttapov E.coli pe 1o mpoidvto g ovvdeong. Amd Tig
AmOIKieC OV avamTOHYONKaY eMAEyTKAY 25 Kot TopackevLdotnke TAacdlokd DNA
(kpng KMpokog), £tot wote vo, eEetaotel 1 vapén | un evbéuatog 2500 bp (HIF-
la PS) oto @opéa pBevy GU. I'o. tov Adyo owtd ta mhaouidie DNA enwdotnkay pe
v  gvdovovkiedon meplopiopovd BamHI kor 1o mpoidvia g avrtidpaong

niextpoopndnkay oe TNkt oyapdling 1% (ew. 19).

Ewoéva 19. Hiextpopopnon og ki ayapolng 1%. Awdpopéc MB: Sul Moprakod paptopo
1Kb. Awdpopég 1-25: Sul pBevy GU/ HIF1a PS/BamHI.

Onwg mapatnpeitar, ta mhacpido ta onoio Bpickovror otig eykomég 2, 3, 6, kot 23
nopovctdlovy éva Opavopa otig 2500bp petd and méyn pe BamHI. Opog otig
eykomég 2 ko 6 mapatnpeital 6Tl TpokvmTeEL Ko Eva Opadopa yopm ota ~900bp to

omolo gV ovOUEVETAL VO VTTAPYEL €AV okKeptel Kaveig O6tt to évlvpo BamHI
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avayvopilel kot k6Pet Tov popéa pBevy GU oe o povo 0éon (onueio komng 616bp).
To amotérecpa avtd mOavog Enyeitoan omd po empdivvon tov Paktnpiov Toplo
OV YPNOYWOTOWONKAV Y10 TO TEWPAUOTO HOG OO AYVOOTO GE EUAG TAOCUIOIKO
DNA. Xt ocuvéyela tav avaykaio vo emieytodv Ta evOéuato to omoio Bpiokdtav
0TO OMGTO TPOGAVATOMGHUO £TC1L MGTE 1] GAANAOLYIO TS KOIKOTOI0VGOG TEPLOYNG
tov HIF-1la PS va eAéyyeton amd tov mpoaywyéo tov mioouwdiov pBevy GU.
Emiélope va peretnoovpe ektdg and to mAacuidon Tov gykondv 3 kot 23 kot to
TAOGHiO10 ¢ eykomng 2. 'Etol ta mAaopuida tov gykontav 2, 3, 23 emwdotnkay pe
™mv evdovovkiedon mepoptopov Sall yuo vo d1evkpiviotel 0 TPOGOVATOAMGHOG TOV
evBéuatog HIF-1o PS oAld xar tovtdypova pe to evlopa mepropiopod BamHI-
Hindlll ®ote va emPePfoarmbei 6Tt T0 EvBepa ivar dvtmg o HIF1a PS kot to mpoidvta
g avtidpaong niektpopopndnkav oe mnkm ayopolng 1% (swdva 20). O Bécerg
o6mov ta evlopa mepropiopov (BamHI, Hindlll, Sall kot EcoRI) avayvepilovv kat
k6povv 10 Qopéa pBevy GU, to évOepo HIF-la, kabodc¢ kot ta Opavopoata wov

TPOKLTTOVY  mapovoldlovtar  daypouuatikd  mwapakdte  (Sdypoupa  2).

Awaypappa 2. Xaptng méyng tov avacuvolacpuévov miacuiov pBevy GU/HIF-1a
a6 to evlopa mepropiopov BamHI, Hindlll, Sall kor ECoRI. To évbepa HIF-1a €yet

KowomomOel pe 10 6OGTO TPOSAVATOAGUO.
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Aappdavovtag vroyn 1ic Bécelg otic omoieg avayvmpiler to évlopo Sall 1o
avacvvolacpuévo Taacpioo pBevy GU/HIFLla PS, gpocov 1o évBepa HIFla PS €yet
10 6MGTO TPOGOVATOAMGHO Ba Tpokdyet éva Opadopa otig 6875bp kat éva Bpadoua
otig 1770 bp, eved av €xel Aabog mpocavatoAopnd Oa mpoxkvyel Eva Bpadoua oTig
7905bp ka1 éva Opavopo otic 750bp. AouPdvovtag vadyn 11 0écelg ot omoieg
avayvopifovv to éviope BamHI-Hindlll to avacvvéiaouévo mhacpidio pBevy GU/
HIFla PS, Ba mpokdyouv mévte Bpavopata Eva otic 5762bp éva otig 1985bp éva otig

523bp éva otic 353bp ko éva otic 30bp, aveEaptNTmS TPOCSAVATOMGLOD.

Ewova 20. Hiektpopopnon oe mxty ayapolng 1%. Awdpoun MB: O péprupag popiokod
Bapovg 1kb. Awdpoun Sall 2, Sall 3, Sall 23, BamHI-Hindlll 2, BamHI-Hindlll 3, BamHI-
HindlIll 23: pBevy GU/HIF-1a PS (6mov 2, 3, 23=pBevy GU/HIF1a PS).

Onwc @aivetar omd v ewovo 20, oto mhoopidio g eykomng Sall 2
emPePardveroan 6TL €xel ewoaybel emrvyde to €vlepo HIF-la PS, (6mwg Mo
dlmiotmdnke kot and v ewova 19 oty eneepyacio pe 1o Evivpo TEPLOPIGHOV
BamHI), ko éxel ko1 6motd TPOocaAVITOMSUO 0poD GOUE®VO UE To TPOTLTTA KOTNG
npokvTTEL évo Bpavopa otig 1770bp. AviiBétog mapatnpode 6Tl 6To TAAGHISIN TOV
gykomtmv Sall 3 ka1 Sall 23 wpoxvrTovy Bpadouata otig 750bp, mapatipnon mov pog
odnyel 610 cvoumépacpa Ot eved €xel swoaybel emruydg o mapdyovrag HIF-1la PS
otov oopéa pBevy GU dev €yet 10 ocwotd mpocavatoioud. Ilepiépywmg
nopatpoviog ™ owdpoury BamHI-Hindlll 2 BAémovpe éva pn avopevopevo
Opavopa otig ~900 bp. Etig dwdpopés BamHI-Hindlll 3 kor BamHI-Hindlll 23 eve
dev mapatnpeitol n avemBOunTn {dvn otig ~900 bp, o HIF-1a PS dev éxetl etoaybei pe
T0 GOGCTO TPOcAVATOACUd. MeTd and mapatnpnon OA®V TV Téyewv vrobécape Ot

N emmAéov LOvn TpoépyeTol TOOVOG Ao EMPOAVVOT TOV OPYIKOV LG KOAMEPYELDV
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amo Gyvooto TAacuid0. ETol amopacicope vo uveXIGOvUE TO TEWPAIATO LG LE TV
amotkion TnG €yKomng 2. Xt cuvéyela £yve mpoomdfeia Kabapiopol g amoikiog tng
€YKOTNG 2 amd 10 Ayvwoto mAacuidlo. 'Etot, £yve ex véou petacynuoticpog Top 10
competent Boaxtnpiov pe 1o mMAaouidlo ™ eykomig 2. AkolovOnce mopackeLN
macudtokod DNA pikpnic kAiipakag (mini preparation/25 anoikiec) kot avédAvon pe
évlopo teproptopov BamHI-Hindl og pia tpoonddeia vo anopovobdei o KAdVOS TV
Baktnpiov otov omoio &xel swoaybel emrvuymg 1o €vlepo HIF-1a PS pe to cwotd

TPOGAVOTOMOUO amaAlaypévog and o Bpavopa tov ~900 bp (swova 21).

Ewova 21. Awdpoun MB: O poprakdg paptopag 1kb. Awadpopég 1-25 pBevy GU/HIF-1a
PS/BamHI-HindllI

Onwc paivetar amd v ewova 21, otig ddpopés 8, 9, 15 ko 17 ta mhacpidw £xovv
KOTEL GOUQ®VA UE TO TPOTLTO KOG TV evibuwmv meproptopov BamHI-Hindl1 ko
apa mepiEyovv 1o €vBepo HIFla PS. Téhog mapatnpodue mwg to ovembounto
Bpavopa tov ~900 bp dev mapatnpeitor otig dadpopés 8, 9, 15 kar 17. Avtifétmg
oTig voroueg dadpopég to avemBounto Opadopa towv ~900 bp sivar Topodv. T
ovvéyelo €ywve avilvon pe ta evlopa meplopiopov Sall kot EcoRltov DNA tov
amowkidv 8, 9, 15 ko 17. Emdéytnrov ta eviopa avtd yuri éovv ypnoomondet
KOl OTO TPONYOVUEVO TEWPAUATO TEYNG Yo TN OWMIGTOON NG EMTVYOVS 1 OYL
KAovomoinong tov evbépatoc HIFla oto gopéo pBevy GU (BA. ewdva 20). Ta

AMOTEAEGLLOTOL TNG TEYTG PAiVOVTOL TOPOKATO(EKOVA 22):
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Ewkova 22. Hiektpopdpnon oe mnkth ayopoing 1%. Awdpopic MA: O udptopag Loplokon
Bapovg 100 kb. Awdpoun Sall 8, Sall 9, Sall 15, Sall 17, EcoRI 8, EcoRI 9, EcoRI 15, EcoRI
17: pBevy GU/HIF-1a PS (6mov 8, 9, 15, 17=pBevy GU/HIF1a PS).

Onwg paivetar otnv €1KOVa 22., HETA 0d TEYT TOL AVOGVVIIGUEVOL TAAGLOI0OD e
Sall £yovue dvo Opavouata. ‘Eva otig 6875bp xat éva otig 1770bp ko dpa to évOepa,
HIF-1a PS éyetl elcoybel emruymg kat £yl T0 0®WGTO TPOGUVOTOMGUO. AvTicToyo,
amd v éyn pe ECORI PAénovue mwg Egovue tpio Opavopata. ‘Eva otig 6342bp éva
ot 1699bp xou éva otic 604bp. TIpdypo mov emPePardver 6TL 10 EvOepo Exel
eloaybel pe To 6moTO TPOGAVATOMGUO (BA. dtdypappa 2., o€ AABOC TPOGOUVATOAIGUO
TPOKLTTOVV Tpia Opavopata, Eva ot 6468bp éva otic 1573bp kot éva otig 604bp).
‘Enetta £ywve mapoackevn mhacpdtokod DNA pecaiog khipaxkog and tic amokieg 8, 9,
15, 17 xon avéAvon pe évlvua mepropiopot Sall ko ECORI, dmwg eaivetar kor oty

swova 23.:
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Ewova 23. Hiektpoedpnon o ankti ayapolne 1%. Awdpopn MA: O paptupog Loplokon
Bépovg 100 kb. Awdpoun Sall 8, Sall 9, Sall 15, Sall 17, EcoRI 8, EcoRI 9, EcoRI 15, EcoRI
17: pBevy GU/HIF-1a PS (6mov 8, 9, 15, 17=pBevy GU/HIF1a PS).

Onwg eoaivetar oty €ikova 23., cowot wéyn pe ta évivpa meplopiopot Sall (dvo
Opavopata otig 6875bp kot otig 1770bp/BA ewdva 22) kot ECORI (tpia Opavouata
otig 6342bp, otig 1699bp ko otig 604bp/PBA. ewcova 22) givar udovo n wéEyn tov DNA
amotkiog 9. Telkd amopacicape va kpatioovpe to DNA ¢ amowiag 9 kot va
Kavoupe aviivon g aAiniovyiag tov (Sequencing analysis) ywo vo d1amoT®covuE
av elye ewoaybel emroywg o HIF-la. H aptidmta g mTAAGUIOOKNG KOTAGKEVNG
emPePoarddnke pe edpeon g aAiniovyiog ™e, amd TV omoio TPOEKLYE OTL GTOV
eopéa pBevy GU eivar khovomompévog o HIF-1a P582S. To mlaouido avtd sivar
wKovo va Tapayetl o€ kuttopa S. cerevisiae (Braliou et al., 2006) v npwteivny HIF-1a

(P582S) wote va peletnBei ) evepydTnTa TG,
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YXYZHTHXH

H vro&io givar k0plo yopaxtpiotikd TOAA®V acBeveldv OT®S, KopKivov,
IGYOUUIKOV SLOTOPOYDV KOl LVOCKEAETIKOV 00OEVEIOV OTTMG €lval 1| 0GTEOVEKP®OT).
H octeovékpmon elval pia maboAroyikn Katdotoon Katd tnv omoio 1 KOpa dtoopoym
elval n peloon €m¢ KOl OTOAE TNG PLGLOAOYIKNG APYLTEKTOVIKNG TOV OYYEWKOD
OKTHOV TOV 00TITN 16TOV. AVTO £XEL GOV AMOTELEGUO TN HEIMOT TNG TPOCPEPOLEVTG
TocOTNTOG 0ELYOVOL TOL Elvol AmOPAITNTO YKL TNV OUOWOCTOGIO TOL 10TOV, TNV
TPOOOEVTIKY] KATACTPOPT] TOL OCTOV KOl GLVERMG TNV vmo&io Tov 1010v. Etot
dweaivetor  0tt Mn vrof  mailer onupoaviiko poro oty maboyéveln NG
ooteovéKpmong. Koplog pecsorafntig e vrolog ival o peTaypapikds mopayovtog
HIF-1o. Xvvenog o HIF-lo moailet onpoaviikd poéio omv oocteovékpwon (PA
Ewayoyn).

Onwg meprypdyope mponyovuévog, o HIF-la mapovoidler aAAniopopea
AVAUESO GTOVG OVOpOTIVOLG TANBVGLOVS, TV OTOIWV 0 GLGYETICUOG LE acBEvELES GE
GAAeg mepittdoElg eivan emPePotwpévog Ko oe AALEG O)l, EVD O AAAEG glvarl Kot
0éua avtikpovopuevoy aroterecudtov. Ta aAinAdopopea avtd tepiéyovv SNPS mov
e0pdlovv Kupimg oe WTPOVIN Kot TEPLOYEG TOV Oev PETaPPAlovTal, eKTOG amd 3, oL
Bpiokovta og e£6via. Ot dvo and avtég (P582S kar A588T) eugpavifovtal mo cvyva
Kol €xovv peretnbel oe mePlocdTEPE; 000EvEIEC. XE KAMOEG TEPUTTAOCEIS EXEL
peAeTNOel Ko N EMIMTOON AVTOV TOV TOAVUOPPICUDV GTN OpAoT TOVv popiov, o
petoypagiky  evepydmnta  oniadny tov HIF-1, pe avrikpovdupeva kot mwoA
amoteléopata, Omov £xel Ppebel avénuévn N Kol HEWOUEVN EVEPYOTNTO TV
aAAniouopewv PS 11 AT og d1dpopa kuttapikd cuotiuata (PA. Eicaywyn).

H mopodoo SIMAOUOTIKY] OVTIHETOTICE TO EPMTNUE TOV GLUGYETIGUOL TOV
noAvpopeiopdv tov HIF-1a pe v ooteovékpmon oto enimedo tov popiov tov HIF-
1. 'Eto1, kat’ apyn €ywve mpoondbeia £EKppacns Tov oAAniopopewv PS kat AT og
popeic ékppoong S. cerevisiae pe otdyo T cHYKPION TNG UETAYPAPIKNG EVEPYOTNTOGC
TV d1popov popedv HIF-1 6g éva ‘mpwtdyovo’ evkapumtikd cvotnue 6ov dev Ba
EUMAEKOVTOV  10TOEWIKOL TaPAyovteg, OTOVG omoiovg icmg va oeesiloviav To
avTiKpovopeva anoterécpata mov epgavitoviav ot Piioypapio. Kiwvoromdnke
N petoAroaypévn popon PS n omoia Ba ypnoponombei o cvykpion pe tov HIF-1

aypiov TOmOVL.

70

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 23:41:07 EEST - 3.135.198.48



Hapddinia, ot popeég aypiov tomov (WT), PS kar AT tov HIF-1la
eKQpAoTKAY Gg KOTTOPO 00TE0cAPKMOUTOC (Sa0s-2) koaw HEK293T ko petpriOnkay
To. EMMEDD EKPPOCNG TOV, O LTOKLTTOPIKOS TOV EVIOMIGHOC KOL 1| LETOYPOPIKY|
evepyodmta tov HIF-1. Onwg mopovcialetor ota Amoteléopata, dev PBpédnkav
dwpopéc avapeca otov HIF aypiov tomov ko 1o aAANAOpOp@E TOL pETA O
OTOTIOTIKY emMeepyacio TOV AmOTEAECUATOV (TECOEPO SLOPOPETIKA TEIPAUOTO E1G
TPUTAOVV Y10, TN LETOYPOPIKT) EVEPYOTNTA), GE Kapia TEPIMTTOON.

AKOUO KOl 01 avopopég OV TPOTEIVOLV EMIdPacT TV TOAVHOPPIoU®Y PS
n/xouw AT ot petaypoeikn evepydtta tov HIF-1 6g kdmoo kuttapikd cvotua, dev
e€etdlovv 10 unyavioud pe tov omoio pmopel va emituyydveror avtd Kol 0gv eivon
YVoOotd Tt aAhayég emépyovior 6to UOpLo Otav M mpoAiivn 582 avtikabictoatol pe
oepivn N 0tav 1 aavivy 588 aviwkoabictaton pe Opeovivn. ‘Exet mpotabet 611, map’dAo
oL 1 TPoAivn 582 dev €xel avayvoplotel g 0€om VOPoELMmONE Kot TPOGOEGNG TOV
napayovta VHL kot n aAlayn and oepivn o€ mpoAivn dev emnpedlel v tpdcdeon
tov mapdyovta VHL otov HIF-1a votepa and vdpoSuAimwon g mpoAivng 564, icmg
ot aAlayég mov dpoporoyovvtol ot doun tov HIF-1lo and tov moilvpopeioud PS va
emmpedlovv v vOpoluAimon Tov oe GAAa onueio emmpedlovtog €161 Kol TNV
amodounon tov HIF-1la and to mpotedompo (Hlatky et al, 2007). To anoteléopata
OVOCOOTOTOTTMOONG OV OELYVOVLE, OOV (QOIVETOL OTL TOL TPMTEIVIKA EMIMEdN TV
petoAaypuévov HIF-1la eival woémooa pe avtd tov aypiov TOmov amokAgiovv avti
Vv mepinTmon, tovAdyiotov oe kottopa HEK293T. Emiong, kot ta 600 katdAouto
mov onuovpyovvion and 11§ SNPS givon kotdAoma mov pooeopvAIdVOVTaL, Gpa To.
aAAnAopopea PS kot AT tov HIF-1la pmopet va vrdéxkevton e peTa-UETOPPUCTIKES
TPOTOTOMOELS KAT® HOVO OO GLYKEKPIUEVEG GLVONKEC 1| cLYKEKPIEVA pediouata
Kol LOVO G€ GLYKEKPYEVOVS KLTTOPIKOVS TOTOVG, YEYOVOS OV dev €Yl dlepevvnei.
EmumAéov, eivon mBavov ot adlayég avtéc va ennpedlovv v aAANAemiOpaoT TOL
HIF-1lo pe xémow oamd ta moAAG pope mov OAANAEmOPd, oAb povo e
OLYKEKPIUEVES HOPPEG TOLG, mov mhavov emiong va Ppickoviol Gmivie GTov
avOpomTvo TANBVoUO.

‘Exer m.y. meprypagel 10xvpdg GLOYETIGUOS TOAVUOPOIGU®Y TOV Yovidiov-
otoyov tov HIF-1, tov VEGF, pe mv ooteovékpwon . Or moivpopeiopol avtol
Bpiokovtatr otov vokwvnty Tov yovidiov tov VEGF, 6mov mpocdéverar kot o HIF-1
Kol 6€ GuvEPYAsia pe ToV petaypaptkd mtoapdyovro STAT3I emdyst ) peTOypa®n TOV

(Gray et al, 2005). Eivar mBavov o moivpopoiopoc PS 1 AT va emnpedlel kamolo
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ot1ad10 ot Jwdikacio emaymyng tov VEGF, eéaptopevo my. amd tov STAT3 1
axopa Kot exnpealopevo and petodraéelg tov STATS3.

Ta oamotedéopata ovTNG TG OSUTAMUATIKAG GUUTANPMOVOVY TN UEAETY] TOL
é&ywve ot0 Epyaoctipro Bloynueiog oe ovvepyasio pe v Kiwvikr tg OpBomandikng
tov [IIII'NA T0V GUYKEKPIUEVOV TOAVUOPOICU®V o€ EMinedo MANOBLOoUIKO Kot 1
omoia emiong dev umdpece va avadeibel KATOOV GVOYETIGUO HETAED TV dVO €V AOY®
SNPs ka1 acBevdv pe ooteovékpwon (dnuocicvon oe vmoPoAr). M avrtictoym
uehétn oe minBoopd Kopeotmov (Hong et al 2009) édei&e emiong 0tL dev vmapyet
oLOYETICHOC. Ot ouyypageic aVTAg ™S HEAETNG KOTAPEPAVE KOl avadeiEave HIKPO
GUCYETICUO OTOV OTOLOVAOCOVE OelyuaTo HOVO 1010Ttalf0VC 06TEOVEKPMOONG Kol LOVO
amd detypota avopav.

Ev xataxieidn, eivor mpopavég 6Tt Tpémet va, Yivouv akOU OpKETEG EPEVVES MG
TPOG TNV eMidpacn mov £xovv ot Kowoi moivpopeiopoi tov HIF-1a oty evepydttd
TOL YL Vo avadei&ovv av vdpyet po Oetikn n apvntikny cvoyétion. 'eyovog dpmg
elvar 0Tt 0€d0UEVNG NG TOALTAOKOTNTOG TV GNUATOJOTIKM®V HOVOTOTIOV TTOV
EVEPYOTOOVVTOL OTNV VTO&ia, TNG TOAVTOPAYOVTIKNG PUONG TV acheveldV OTIg
omoieg Kuplapyovv vrolikég cvuvinkeg (kapkivog), KaOME Kol TG £TEPOYEVELNG TTOL
wapovotdlovy ot ddpopeg TANOLCUINKES OUAOEC TOL  EPELVAOVTOL, KOOIGTOVV
dvokoAn TV eEaywyn aceor®v cvumnepacpdtov. O HIF-1a sivor to kiedi oty
KOTOVONGT TOV UNYOVIGUOV TNG LIOEING Kot Gpa Kol TOAAMV ac0eveEL®V GTIC 0TToleg
Kuplopyovv vrolikéc cvvinkes. 'Etol n Katavonon tov unyovicpuov mov puduilovv
™V evepyoNTd 10V Bol £XE1 OC TEMKO AMOTEAEGHO TNV KATOVONGT TOV UNYOVIGLOV

TV acleveldv ovtov.
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