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..H emoTAun wavrote kaver Aaon.

TToTé dev €Auoe éva mpoPAnpa, Xwpic va Béoel éva aAho...

"TCopT{ Mrépvapvt 20"
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EVAPITTIES

H Toxpovoo NTAWUXTIKY) €PYXOIX €Vl TO XTOTEAEOUX HMIXG OELPOG
oxAMyAemidpdioecorv pe dikgpopa dropn, KaOgvar o Tox ostoin Emonde Evec opAVTIKG
POAo oy e§éMSH THG. Aiel, Aowrov, v XPLEPEIO THY Tapovo OEAIdX Yo v
EVYXPLOTHOGW ELNKPIVE Tox dTopa acvTe yix Ty forlgik stov pov spooépepory. O
fibedar v evyaprotiow Oeppd Tov emPAémovta TG TApOvONG pENETYG TOV
Esrikovpo Kallnynty k. NikoAoo MaoAatoo yix tyv sapoTpvvon oTyv emAoyt)
TOV 0VYKeKpuevov Ocuatos, v ovveyn kabodrynoy ko evbippvvoy yix THv
emitevdty Tov PéATIOTOV dvvaToD aToTeEAEopaTog, KexBed§ Koxt yix TO Y POVO TOV OV
agprépwoe. Esions, O 0eda var evyaprotiow tov AvamAnpwty Kelbnynty .
Anprjtpn Aewvider yio Tig eDOTOYEG TAPATHPHOELG KXl TIG TONVTIUES ETIOTHUOVIKES
ovpPovAég g o oAy Ty hikpreix Tyg epyaoios, Tyv Estikovpo Kalyyrtpix K.
Avva-Mopic Pappie yix v forbeix 6 ko v Kalyyngrpux k. Sogio
Koooido keoog yocpn o€ avT) €y1ve 1 apx 1 VI TV HEAETY TWV OVYKEKPIUEVGV
aprvosewv. EmmAéov, O 10eda v evyaprotiion Tovg vowrgiovs JiddakTopes A.
Kopiton xoa 4. Xoar(geovtikbdov yx Tig onpovtikés ovpfovlés Tovg Ko T
Porbeix tovg. Eva wxitepo, peydho «evyapiotwy 0Tov vIOWPHPIo JdKKTOPK
Bopwv Topyoyiete )1 povo yix 5 ovpPovAés Tov o€ emoTyuOVIKK (NTHUATX
dAG Ko yux v 0Thp1Sy Tov o€ oA, Bocbhk vy ap1oTW oAex Tox pEAY THG opddog
TOU £pyoTpiov Aok Ko Je1tovpyikns Bloyyueiog Tooo ylx Ti§ ToNDTIuEG
ovpPovAég Tovg 0T dLdop OTAOIX TG EPYXTING XVTIG, 600 KXl YIX TOV TPOTTO
0V pe VTOOEYTHKAV Kovt pe Porbyooy v evtocy O oty pevvyTIK opdde. Téo,
O 170edex v evyaproTOW THY 01KOYEVEIX POV YIX TH OTHPISY TOV HOV TPOTPEPEL
ATO TKX TPOTX YPOVIX TV OTOVODV HOV, WOTE VX UTOPE VX XPIEPLIVW 000
TEPIOOOTEPO  XPOVO KL EVEPYEIX YIVETNL, OTHV TPOWUY EPEVVYTIKY OV

dpXOTHPIOTY T,

Adoyov Baorhiky
TovAwg 2015
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[TEPIAHYH

H Bpayxovon g moAv(A) ovpdag eivat oovrfwg 10 Dpwto Kt
kaboplotko Prjpa ywa v darmowkodOunon ToL E€VKAPLAOTIKOD
mRNA, xat kataldetatr amnd pua owoyeveld evCOpP®V Mov eivat
yvoot] ®g aroadevoldosg. Metald tov amoadevolacwv, 1
oAL(A) eSedkevpevn-ptpovooxkieaon, PARN, etvar povadwn
kabwg etvat oAtyopepr|g kat aAAnAemdpa pe v 5' kalomrpa yua
va pewoel damnotedeopatika Tig MoAv(A) ovpég. Exoope 10q
evtorioet 10 dLVNTIKO PONO TV dVO apetdPANTOV Kataloiney,
Apywivn99 (R99) xat INovtapivnl09 (Q109), ywa tov dipepropo
g PARN. Zt) mapovoa peletn), eSetaloope tov polo tov R99 kat
Q109 oyetka pe T Oopr), T OPACTIKOTTA KAl TI§ ENUTTOOELS TG
ekppaong emheypévav napayoviav otv PARN. Anpovpyroape
pova petalaypata, onov 1 R99 petal\aybnke eite oe akavivy,
ette oe @awvvAalaviv 1) og tporrtoav), n Q109 npog alavivn xat
éva Ouh0 petalaypa RIIA/QI09A. Ta petalaypata
anopovabnkav pe pnriveg Ni2* oepapolng kat y-Aminophenyl
m’GTP ayapolng. H nAektpopopnon o€ pn  armoOldTaKTIKEG
oovOnkeg xat avalvon kata Western €deile v vmapln tov
povopepav, evo 11 PARN aypiov tonov napépetve ohtyopeprns. H
dpaotikdémta g PARN petpribnke Paowlopevn oe pa
XPOPATOPETPIKI) Ookipaoia kat €dele  OTL  TO  II0COOTO
arnotkodopnong tov moAv(A) pewwbnke ota petalaypata otav
ovykpinke pe to évQopo aypiov TOIOL. ZTNV KWV TIKY] AvAAvor),
ON®G aviavakAdrte aro Tig Tipeg Tov Ky Kat Vimax, appotepa ta
kataloura ennpedaloovv ) dpaotikotnta 1 R99 eyet meproodTepn
ovpPoAr) oe oxeon pe 1o Q109, evw oto OuIAO petallaypa £xel 10
peyalotepo avtiktono. H PARN eivat yvooto ot pobpiler tnv
otafepotnta mRNAs apketov yovidimv 1mov ovoyetifovtat pe Tov
KAPKivo, aAAd a0 HaAotepeg HEAETEG TOD £PYACTNPIOL PAg KAl N
ekppaon kanowwv miRNAs. Ta v peletn g enidpaong tov
petalalewv  omv ekgpaor] avtov t@v MRNAs kat miRNAs,
vnepekppacape v ayptoo tomoo PARN kxat to petalaypa
R99A /Q109A otyv xottapkr) oeypa NCI-H520, orov npogpyovrtat
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amno KOTtapa TOL KApkKivoo Tov 1mvedpova. Bpnkape ot 1
napovota g PARN peiwoe ta enineda tov dagopov mRNAs,
oopnepl\apPavopevov  kKat tev k-ras, c-jun, c-fos, eva 1)
VIIEPEKPPAOT) TOL OUIAOL petalaypatog otabeporiotet ta emineda
avtov Tov mRNAs. H peliwon ota emineda tov vomolouiov
mRNAs (CyclinD1, p53, c-myc) vrmpSe opoing pe v vIpék@paon
g aypiov torov PARN. YmrpSav ta idia anotedeoparta Kat ota
emineda  twv  miRNAs (miR-29a-3p xat miR-1207-5p). Ta
AIIOTEAEOPATA ALTA PAg AIloKaAvyav, ott ta Katdalouia R99 kat
Q109 etvatr onpavtka ywa wm dopr v OpAcTIKOTTA KAl THV
otabepotta emtheypevaov mRNAs kat miRNAs.
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ABSTRACT

The shortening of poly(A) tails is usually the first and rate-limiting
step of eukaryotic mRNA degradation and it is catalyzed by a
family of enzymes known as deadenylases. Among deadenylases,
Poly(A)-specific ribonuclease, PARN, is unique as it is oligomeric
and it interacts with the 5'-cap to degrade efficiently poly(A) tails.
We have previously identified the potential role of two invariant
residues, Arginine99 (R99) and Glutaminel09 (Q109), on PARN
dimerization. In the present study, we examine the role of R99 and
Q109 on PARN structure, activity and the impact of the expression
of selected factors. We prepared single mutants, where R99 was
mutated either to alanine, phenylalanine or tryptophane, Q109 to
alanine, and a double mutant R99A /Q109A. The mutants were
purified with Ni2+ Sepharose and y-Aminophenyl m’GTP
Agarose resins. Native electrophoresis and western blot analysis of
the mutants showed the presence of monomers, while wild-type
PARN remained mainly oligomeric. PARN activity was measured
based on a colorimetric assay and revealed that the rates of
poly(A) degradation were reduced in the mutants compared to the
wild type enzyme. The kinetic analysis, as reflected on the
calculated K., and Vmax values, showed that both residues affect
activity; R99 has stronger contribution compared to Q109, while
the double mutant had the strongest impact. PARN is known to
regulate the stability of mRNAs of several cancer-related genes
and from old experiments in our laboratory regulate the stability
of miRNAs. To study the impact of the mutations on the
expression of such mRNAs and miRNAs, we overexpressed wild
type PARN and the R99A/Q109A mutant in NCI-H520 cells of
lung cancer origin. We found that the increased presence of PARN
reduced the levels of several mRNAs, including k-ras, c5jun and c-
fos, while the overexpression of the double mutant stabilized these
mRNAs. Reducing expression levels of mRNAa (Cyclin D1, p53,
c-myc) there are when PARN WT over expressed. There were the
same results in miRNAs(miR-29a-3p xat miR-1207-5p). Our results
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revealed R99 and Q109 as important residues for PARN structure
and activity that also contribute to the stability of selected mRNAs
and miRNAs.
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1. Elcaywyn

To DNA amoBnkeUeL TIG YeVETIKEG TAnpodopieg oe pla otabepn popdn, n
ornola pmopel gvkoAa va aviypadel. Qotéco, n €kPpacn AUTWV TWV YEVETLKWY
nmAnpodoplwv npolmobétel Tn pon t¢ arnod to DNA oto RNA ot mpwrteivec. To RNA
glval éva pHopLo KEVIPLKAG onuoaoiag yla tn yovidlokn ékppaon. H epmAokn tou RNA
o€ MOAM\EG Asltoupyieg ou adopouv Tn yovidiakn €kdpacn umootnpilel TN YEVIKNA
amoPn otL oAGkANnpn n Stadikacia pmopet va €xel e€eAyBel og €vav «kdopo RNAY,
oTov omoio apxka tTo RNA tav To evepyd OUCTATIKO TOU UNXOVIOMOU SLothpnong
Kol €Kpaong TG YEVETIKNC MAnpodopiag. Apyotepa ol mpwteiveg umoBondnoav n
avéAaPBav amokAELOTIKA TTOANEG amd QUTEC TIG AELTOUPYLEG, YEYOVOC TIOU €XEL WG
OUVEMELD TNV  avuénon TG TPOCOPHUOCTIKOTNTOC  Kal  mbavov g
QMOTEAECUATIKOTN TAG,.

OL tpelg kupleg Ttaelc RNA T1OU eumAEKovTOL QUECO OTNV Tapaywyn
npwteivwy elvat: To ayyeAlopopo RNA (mRNA), to petadopikd RNA (tRNA) kat to
plBoocwuikd RNA (rRNA). H yovidiakn ékdpacn mpaypatomnoleital os Vo otadila:
oTn petaypadr omou mapayel Eva povokAwvo popto RNA opoto atnv aAAnAouyia pe
pio amnod tic aAvoideg tou dikAwvou DNA kot otn peTadppacn OMOU UETATPEMEL TN
VOUKAg0TIOIK aAAnAouxioc tou MRNA otnv oAAnlouxia Twv apvoéEwv ToU

armoteAoUV pLa TTPWTELVN.

1.1 Z0vBeon tou RNA kat petadpaon tou

H obvBeon tou RNA, i pyetaypadn, eivat n diepyacia tng petaypadng twv
mAnpodopltwv TNG VOUKAEOTISIKAG aAAnAouxiag tou DNA oe mAnpodopieg
oAAnAouxiag RNA. H ouvBeon tou RNA katalvetal amod éva peydaAo €viupo Tou
ovopaletal RNA moAupepaon. H ouvBeon tou RNA, 6w oxeb0v OAeg oL BLOAOYLKEG
QVTLOPACELS TIOAUUEPLOMOU, TIpayHOTOMOLE(Tal o Tpla otadla: tnv €vapén tnv
ETILUAKUVON KAl TOV TEPUATIONO. H xnuela tng cuvBeong tou RNA eival idla yia 0Aeg
TI¢ popdég RNA, n ouvBetikn Slepyacia Sladépel kuplwg otn puBULON, OTN UETA-
uetaypadlkny emefepyacia kal otnv €61k MTOAUUEPACN N omola CUPUETEXEL. Eva

pHoplo mMRNA 6¢ petadpaletal oe 0AOKANPO TO URKOG TOU, aAAd kdBe MRNA mepléxel
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TouAdxLoTov pia KwdLKN TepLoxr, N omola oXETETAL O LA TPWTEIVIKN aAAnAouxia
HEOW TOU YEVETIKOU KWwOLKA: KABE VOUKAEOTLOLKA TPLUMTAETA (KWOLKOVLIO) TNG KWOLKAG
TLEPLOXNG avTloTolXel o€ €va apwvofu. H aAuvcida tou DNA mou ¢épel tnv dla
oAAnAouyxia pe to mRNA (ue e€aipson ot meplExel T avtl ywa U) kat ovopaletal

Kwdkn aAuacida f avtionuaivovoa aluoida.

1.2 To gukapuwtikO MRNA tpomnomnoleital Katd tn SLAPKELX | META TO MEPAG

NG ueraypadng tou

H mopaywyn tou sukapuwTtikol mRNA meplhapfavel enumpoobeta otadia
UETA TN petaypadr. H petaypadn yivetal pe to ouvOn tpomo, EEKVWVTAG UE TN
Snuoupyila evog petaypadou pe 5° tpldwodoplkd akpo. Qotdéco, to 3° dAkpo
SnUloupyeiTal QMOKOMTWVTOC £VOl TUA LA TOU HETaypadou Kal oL teppatilovtag tn
uetaypodrn oe pia kaboplopévn B€on. Ooca RNA mpoépyovtal amnd yovidia mou
TLEPLEXOUV LVTPOVLA TIPETIEL VAL UTTOOTOUV HATIOUA, WOTE va adatpebouv ta vtpovia
Kol va mopaxBel éva pikpotepo mMRNA mou mepléxel pia adktn kwdikr aAAnAouvyia.
Tpomormnotlouvtal Kat ot SU0 AKPEC TOU HeTAypAdPOU PE TNV TPOOBNKN eMUTAEOV
voUKAgoTSilwy. To 5° akpo tou RNA tpormoroleital apuéowE HETA TNV EUPAvVION TOoU,
gfattiog ™¢ mpooOnkNnNg plag KaAumtpac. To 3° AKpo Tpomomoleital e€altiag tne
MPOcONKNG LG OElPAC VOUKAEOTISlwY adevulikol of€og [moAuadevulikd ofl n
ToAu(A), poly(A)] apéowg PETA TNV ATTOKOTTH Tou. MOVO PETA TNV OAOKARpwan OAwv
TWV TPOTOMOLNCEWV Kal TnG enefepyaoiag pmopel to MRNA va e€axbel anod tov
TIupnRva oto KuttaponAcopa. Katd péco 6po, to mRNA kabuotepel ~20 Aemtd yla va
€€ENBeL amod tov mupnva. MOAG to mMRNA €l0éABel OTO KUTTAPOMAACUQ,
avayvwpliletat and ta plpoowpata Kot petadpaletal. To eukopuwTikd MRNA
QmOTEAEL HOVO €va ULKPO TTOCOOTO TO CUVOALKOU KuTtapkoU RNA (~3% tng palog
tou). O xpovog NuUwNG twv MRNA otou¢ (UMOUUKNTEG ELVOL OXETLKA HLKPOG Kol
Kupailvetalt amd 1 €wg 60 Aemta. Ymapyxet pa  afloonueiwtn avénon 1tng
0TaBepATNTAC OTOUG OVWTEPOUG EUKOAPUWTLKOUG opyaviopoUs: To mMRNA twv {wikwyv
KUTTAPWV €lval OXeTIKA otabepo, pe Xpovo NUUwWAG MeTall 1 kat 24 wpwv. Ta
EUKOPUWTLKA TIOAUCWHATA €lval OXeTIKA otabepd. OL TPOMOMOLACELS Kal ota Suo

akpa tou MRNA cuvelopEpouv o€ auTh TN otabepotnTa.
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1.3 Qpipavon kot otaBepotnta mRNA

1.3.1 To 5  akpo tou sukapuwtikol MRNA Pépel kaAUmTpa

Ta EUKOPUWTLKA TTOAUCWHOTO Elval OXETIKA oTtaBepd. OL TPOTOMOLOELG KOt
ota dVo akpa tou MRNA cuvelopEpouv og auth tn otabepdtnta. H petaypadn
opxilet péva tpidwodoplkd voukAeoaidlo (cuvnbwe pia moupivn, A i G). To mpwTto
voukAegotiSlo Statnpetl tnv 5° tpipwodopikr) opdda tou kal Snuoupyeil to ocuvion
dwododleoteplko deopnd petall tng 3° B€ong Tou KAt tNg 5° B€ong Tou emMoOUEVOU
voukAeotbiou [2]. H apxwki aMnlouxia Tou peTaypadou  Umopsl  va

avamnopactadei wg:
5'ppp”/sPNPNpNp...

Qotooo, av to wpLtpo MRNA emnefepyaotel invitro pe éviupa ta omoia Ba
£TPETE VO TO QTMOLKOSOUNOOUV OE UEHOVWHEVO VOUKAEOTIOW, To 5° dkpo Oev
TIOPAYEL TO AVAUEVOUEVO TPLOWODOPLKO VoUukAeoaidlo. AvtiBeta, mepthappavel Svo
VOUKAgoTiSla ouvdebepéva pe 5°-5° tplipwodoplkd Oeopo, svw  PEpel  Kal
pneBuiopadec. H akpaia Baon eival mavta pla youvavivn, n onoio mpootiBetal oto
OpPXLKO popta RNA peta tn petaypadr). H mpooOnkn tng G oto 5° dkpo KataAvetal
and éva Tupnviko €viupo, Ttn Yyouavululo-tpavdepdon. H avtidpacn auth
oUMBalvel TOOO CcUVTOUA UETA TNV Evapén NG Hetaypadng, mou dev eival Suvatov
va aviyveuBouv mapd pOvo (xvn Tou apxikol 5° tpldpwodoplkol AKpou OTO
nupnvikd RNA. H ouvoAwkny avtidpaon umopel va avamapactabel wg o
CUMMUKVWON MeTaty tou GTP Kol Tou apxlkou 5° tpipwodopikol akpou tou RNA.

JUVETIWCG:

14

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 00:56:26 EEST - 18.225.72.224



5’ 5’

Gppp+ pPPAPNPNp...

5 5
GpppApNpPNp.. + pp+p
To véo katdlouto G, mou mpootiBetal oto Aakpo Tou RNA, £xeL Ttov
oavtiotpodo mpooavatoAlopd amd OAa Ta AAAa voukAeotidia. Aut n Soun

ovopaletal KaAumtpa (cap) Kol OmoTteAel UTIOOTPWHA YL OPKETEC AVILOPAOELC

pneBuAiwong (Ewkova 1).

A. Cap structure

O CHs
!+
HNJ\|rN\> 5
s o o o
HzN N N ] 1
CH,-0-P-0-P-0-P-0-CH,
I o O O 0
o)
OCHj3
0o N
0=P-0-CH,
o O
O OCH;
0=P-0----
&

B. Mechanism of cap formation

Nascent mRNA

pppNpNp

pi /] RTase

pppNpNp

GTP
> GTase
PPi

G(5")pppNpNp
AdoMet
D N’G-MTase
AdoHcy
m’G(5")pppNpNp ——(Cap0) RNA
AdoMet
D MTase
AdoHcy

m’G(5 )pppNmpNp — (Capl) RNA

Ewkova 1. A) Xnuikn dopr thg KaAUTtpag Kat B) Mnxaviopog dnuoupyiog te KaAUmTpag.
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Ot TUToL TWV KOAUTITPWV SLakpivovtal amo to MARBog Twv HeBUALWOEWY TTOU
gxouv oupBel. To N-7 tn¢ TEAKNC youavivng HeBUAwveETAL amd TNV S-
adevooulopebelovivn yla va oxnUatiotel n kaAumtpa otn B8€éon 0. OL mapoKEIUEVES
pLBOLeC umopouv va peBuALwBoUV Kal va oXNUATLOTEL To KAAUPHa 1 A to KAAuppa 2
(Ewkova 2). Ta koAUppoto cupPfaiouv otn otaBepdtnta twv popiwv MRNA,
TPOCTATEVOVTAG Ta 5'-akpa toug amod tn Spdcn ¢wodPaTacwY KoL VOUKAEACWV.
ErumAéov, Ta KOAUPHATA EVIOXUOUV TN PeTAdpacn Tou MRNA oo Ta EUKAPUWTLKA

cuotnuata ocuVBEoNG MPWTEIVWV.

Ewkova 2. Ot Stadopol Tumol KaAumtpwy Sltakpivovtatl avaAoya e To ARB6o¢ Twv HeBuAlwoEwV Tou
£€xouv oupPel. H B€on peBuliwong 0 tng N-7 givat oto Kuavo mAaiolo og kKUKMo, ol Béoelg pebuliwong

1 kaut 2 deiyvovtal wg CAP1 kaw CAP2, avtictouyo.

1.3.2 To 3’ akpo moAvadevuAiwveTtat

H 3" teppatikr) aAAnAouxia amd katdlouta A cuxva TeplypAadeTAl WG oUPA
MoAU(A), evi) To MRNA ToU €XEL QUTO TO XOPAKTNPLOTLKO SnAwveTtal wg ToAu(A)*
[poly(A)*]. H oAAnAouxia moAu(A) Sev kwdikormoleital oto DNA, oAAd mpooTtiBetat
oto RNA, péoca oto mupnva, HPETA TN Hetaypadn. H mpoobnkn tng moAu(A)
KataAUetal ano to €viupo moAu(A) moAupepdon [poly(A) polymerase], n omoia
npooBEtel ~200 voukAeotidla povodwaodopikng adevoaoivng (A) oto eAeBepo 3'-OH

akpo tou mRNA [3]. H aAAnAouxia moAu(A) eival ouvdebepévn e pia mpwteivn mou
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ovopdaletat mOAU(A)-cuvdeouevn mpwrteivn  (PABP, Poly(A)-BindingProtein).
JUYYEVIKEC HOPPEC QUTAG TNG TMPWTEIVNG amavtwvtal o€ MOAOUG EUKAPUWTIKOUG
opyavoLpous. Eva povouepég PABP twv ~70kD cuvdéetal og kaBe 10-20 BAoelg TG
oupag moAu(A). Etal, £€va Koo XapaKTNELOTIKO O€ TTOAAOUG N OTOUG TIEPLOCOTEPOUG
EUKOPUWTECG €lval Ot to 3" akpo tou MRNA amoteAeital and pia aAAnAouyia
moAu(A), n omola gival mpoodedepévn oe pia peyain mpwteivikn palo. H mpooOnikn
¢ MOAU(A) paypATOMOLE(TAL WG MEPOC HLOG avTidpaong otnv omoia to 3" AKpo Tou
MRNA Snuloupyeital Kol Tpomonoleital and €va cUUMAoKo evlUpwWV. H mpoodeon
¢ PABP otov napayovta évapéng elF4G dnuloupyel éva kAelotd Bpoxo, otov omoio
ta 5 kot 3" akpa tou MRNA cuykpatouvtal oto (610 MpwTeivikd cupumAoko (Eltkova
3). O oXNUOTIOUOG AUTOU TOU CUMITAOKOU UIMopEl vor eUBUVETAL yLOL KATIOLEG OO TLG
emdpaoelg tng mMoAu(A) otic 1dtotnteg tou MRNA. H moAu(A) cuvnBw¢ otabepormolel
to mRNA. H kavotnta tng moAu(A) va mpootatelet to MRNA amd tnv

amotkodounon anattel tn ouvdeon Tng Ue tnv PABP.

—AUG
40S Rlbos:omal 43S complex
subunit
elF2-GTP/Met-tRNAI

Ewkova 3. H mpoodeon tng PABP otov mapdyovta evapéng elF4G dnpioupyel £va kAeloto Bpoxo, otov

omoio ta 5’ kat 3" akpa tou MRNA cuykpatouvtal oTto i6Lo TpwTeivikd cUpumAoko [53].

H adaipeon tn¢ moAu(A) avacTtéANeL Tnv €évapén TNG HeTAdPpacnC invitro Kat
n uelwon t™¢ PABP €xeL to (6lo amotéAeopa oto {upopuKknta invivo. AUTEG oL
emdpaoelg pmopet va efaptwvtal and tnv mpocdeon tng PABP oto cUUmAoko
évapéng, oto 5° dkpo tou MRNA. Yrdpxouv TOAAG Tapadelypata otnv TPWLLN

eUPBpuk avamrtuén omou n amoadevVuAiwon €voG CUYKEKPLUEVOU Mopiou MRNA
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ouoxetilete He TN METAPPAON TOU. € HEPLKEG TEPUMTTWOELS, T MRNA
amoBnkevovtal oe pn amoadevullwvévn popdn kat n moAu(A) mpootiBetal otav
glvol amapaitntn n HeETadpacr Toug. e AAEC meputtwoelg, ta moAu(A)" mRNA

armoadevuUALwVoVTalL, PE CUVETELA TN PElwOn TG LETADPACTIC TOUC.

14 Anotkod6punon tou mRNA

H puBuion tng yovidlakng €kdpaong eivat pia ocuvbetn Siadlkacia mou
neplhapBavel tov E€Aeyxo Tou puBpoU petaypadng, TNV enefepyoocia  Kal
otaBepotnta tou MRNA, tov puBUO NG peTAPpAONG KAl TNV OTAOEPOTNTA TNG
TIAPAYOUEVNG TIPWTEIVNG. XTo eminedo Tou MRNA TO GNUOVTIKOTEPO onuEelo eAéyxou
adopad tnv otabepdtnTa TOU poplou. Avaluon HikpoouaoTtoliwv €xel amokoAUPEeL
otL to 40-50% twv allaywv Yovidlakng E£kppaong oe amokpwon oe Siadopa
KUTTOPLKA onpata cupPaivel oe eninedo otabBepotntactou mRNA [4,5]. Autég ol
oA\ayéc  mpokalouvtal ouvnBwg amd petaBoAé¢  otnv  oloTACN  TWV
PLBOVOUKAEOTIPWTEIVIKWY CUMIMAOKWY HE QMOTEAECHA £(TE va avaoTEANETAL (T va
SleukoAUvetal n amotkodopnon. MoAAol KUTTapLKOl TTOPAYOVTIEG KOl HNXOVIOHOL
glval adlepwpéva 0ToV CUVTOVIOUO Tou puBpol TNG amowkodounong tou MmRNA.
Kata tnv Slapkela Twv TEAEUTALWY TTIEVTE ETWV, TO TIEPLOCOTEPA OO TA EVIUHA TIOU
EUMAEKOVTAL OTNV amolkodopnon tou MRNA €xouv tautomolnBel kal EeKVAEL n
Slahevkavon TG oUVOeTNG PUBULONG TTou KaBopileL TNV Topela Kal ToV PUBUO TNG

anotkodounong tou mRNA [1].

1.4.1 Movonatia anowkodounong tou mRNA

Anowkodounon e€aptwpevn ano tnv anoadevuliwon

JTOUG EUKOPUWTLKOUG OPYAVIOHOUG TO UEYAAUTEPO TOCOOTO Twv MRNASs
amolkodopeital pEOCW TOU  povomaToU  amolkodopnong €EapTWHEVO Ao
anoadevuliwaon, To omoio ekwva pe tn Bpdxuvon Tng MoAu(A) oupdg. ITov upnva,
pe tn dradikaoia ¢ amoadevuliwong meplopifovtal oL VEO-TIPooTIOEUEVEG TIOAU(A)
0UPEC, 0To KAtaAAnAo prikog, wote to MRNA va e€axBel oto KuTtapoOMAaoua Kol va

geklVAOEL N petddpaon Tou, evw N ekTeTapévn amoadevuliwon tou mRNA oto
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KUTTOPOTAOQOMO.  TEPA QMO £VA  OUYKEKPLUEVO PNKOG, onuatodotel tnv
amotkodounon tou. H amoadevuliwon KataAUuetol amo TG anoadeVUAACEC, TIOU
elval payvnolo-e€aptwpeveg eéwplpovoukiedoeg, 6nAadny udpoAvouv RNA pe
kKatevBuvon 3'>5" kal mpaypatonoleital Kupiwg amo 1o cupmAoko Ccr4-Not kabwg
Kol amo to cupmnmAoko PARN. Metd tnv anoadevuliwon, U0 punxaviopol pmopouv va
odnynoouv otnv amnowkodopnon tou mRNA: eite adaipeon NG 5° KAAUTTPAG Kol
amotkodounon pe katevBuvon 5—=>3°, eite amowkodounon 3'->5'. Ito Mpwto
HOVOTIATL, TO OUUTMAEyHa TpwTeivwy Lsm 1-7 aAAnAemibpd pe to 3° AKPO TOU
HETAypAdOU eMAywvTOG TNV adaipeon TNG KAAUTITPAC HECW TOU CUUTTAOKOU Dcpl-
Dcp2 kol ekBEtwvtog £€tol To peTdypado ot amolkodounon amod tnv Xrnlp, pla
5'>3" efwvoukAeaon. Evalhaktikd, to oamooadevuliwpévo MRNA pmopel va
arnotkodounBel pe katevBuvon 3'>5" and 1o KUTTOPOTAACUATIKO €EWOWHA, €va
OUUMAOKO €€WVOUKAEQoWV. XTn MeplmTwon auth n KaAUTTpa USPoAUETOL Ao TO
€vlupo DcpS [6]. Na onpewwBel otL 0 puBpOC TNG amoadevuAiwong MOLKIAAEL petay
Twv dladopwv MRNAs kal eaptatal ano tn oiynon miRNA, tnv Umapén mpowpwv
KWOLKOVIWV TeppaTIopol Kal Kaboplotwv otabepotntog mou PBpiokovtat otnv 3’
opETA0PPOOTN TIEPLOXH, OTIWC Elval oL TepLloxEG mAovolec oe AU aAAnAouyiec n ARE

(Ewkova 4).

Anokodounon e€aptwpevn amo TNV adalpeon TNC KAAUTTTPAC

Ao petaypada mou Sev oxetilovral petafy Toug, Ta RPS28B kat EDCI,
TIAPAKAUNTOUV To 0Tddlo ¢ anoadevuliwong, kal adatpeital n KAAUTITPA LE Evav
QUTOPUBOULOTIKO pnxoviopo (Ewkova 4). H mpwteivn Rps28B mpoodévetal oe pia
Sdouny BnAlag otnv 3'auetadpoaotn mepox) Tou SlkoU TNG MeTaypadou Kal
otpatoAoyel Tnv Edc3, évav mpoaywyéa tng adaipeong tng. Auto emupEpel ouvdeon
Kall GAAWV Ttapayoviwy adalpeon TG KAAUTITPAC KoL ETILTPETEL TNV ATOIKOSOUNON
mou eival ave€aptntn anod tnv anoadevuliwon [5]. Emiong, To EDC1 mRNA tou
S.Cerevisiae mou kwdikomolel tnv nmpwrteivn Edcl mou puBuilel tnv adaipeon tng
KOAUTITpAG, amolkodopeital pe mopeieg avefdptnteg tng amoadevuliwong. Ztnv
neplmtwon auty n  anoadevuliwon daivetalt va mpoAapBdvetar amd TNV
oAAnAenidpaon tng moAu(A) oupdg kat pia meploxry moAu(U) mou Bploketal oto 3

UTR. Autd to evbopoplokd levydpwpoa PBdacewv epmodilel tnv mpocfaocn twv
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armoadevulacwyv. O PUNXAVIOUOC QUTOC €ival €vog UNXAVIOUOG avatpodoSOTIKAG
puBULONG Omou To Mpoidv NG petddpaong amolkodouel to petaypado tou. H
adaipeon tou EDC1 mRNA amattel Tnv mapoucia umopovadwyv Tou CUUTTAOKOU
Ccr4—Not yeyovog mou umtoSnAwveL cuoxETion LeTal adaipeong tng KOAUTITPAC KOt

amoadevuliwong.

Anokodounon e€aptwpevn amo evbovoukAsotiSLkn dldomaon

Evag QmOTEAECUATIKOC TPOMOC amolkodounong tou mRNA elval péow
evbovoukAeoTISIKN ¢ Slaomaonc, Omou mapdyovtol SU0 TURUATA TIoU £ival EVAAWTA
oe e€wvoukAedoeg (Eikova 4). Atddopeg ev6oVOUKAEAOTECG TTOU oToXeUOUV To MRNA
€XOUV XapaKkTnplotel mpoodoata cupmeplthapBavouévou tig PMR1, IRE1 kal To
gévlupo enefepyaciac tou pBoowuikot RNA (RNase MRP) to omoio ¢aivetal va
eruteAel emutpooBeto polo adou emutiBeTal Kol 0 CUYKEKPLUEVO popla mMRNA.
EmumAéov  evBovoukAedoeg aiveTal va  EUMAEKOVIAL OTNV  OMOLKOSOUNON
ehattwpatikwv MRNAs [8,9] evw ta siRNAs €skivolv tnv amowkodouncn HECO
evbovoukAeoTIdikng Slaomaong Omou eumAEKeTal n Argonauteprotein-2 (Ago2)

[10,11].
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Ewkova 4. A. Arolkodopnonefaptwpevn and anoadevuliwon. B. Anowkodounoneéaptwpevn and tv

adaipeon Tng kaAUTTpag . Amolkodopunonefaptwevn amno evbovoukAeotidikr iaomaon [7].

1.5 Mnxaviopoi eAéyxou tng ototntag tou mRNA

KaBe Bruoa otnv mopaywyn evog WpLHou UeTaypddou mopexel SuVOTOTNTEC
sloaywyng Aabwv. MNa va e€aopaliletal n mototnTa g petaypadng to KUTTAPO
€XEL AVATTUEEL TNV LKAVOTNTA VA EVIOTIEL TA EAATTWHATIKA UETAYpOdA Kal va Ta
amolkodopel, MPoPuUAACOOVTAG TO KUTTAPO Ao TOEKEG MPpwTeiveg. O €AeyxX0G TNG
wpipavong tou MRNA  ocupPaivel otov TupAva, €VW OL TIOPELEC EAEYXOU TOU
avadpEpovtal TAPOKATW oxetilovial Me TNV PETAdpOOn KL  AVLXVEUOUV

EAATTWHATIKA PLBOVOUKAEIVIKA GUUTAOKA OTO KUTTAPOTMAOCHA.

A.Nonsense-mediated decay: Ztnv Stadikacia avtr) (NMD) ta mRNA mou mepléxouv

pLa mpowpn aAAnAouyia tTeppatiopol avayvwpilovral kat anotkodopouvtal (Etkéva
5). H mpowpn oAAnAouxio TEPUOTIOMOU HIOPEl va TPOKUPEL aMO ONUELOKEC
HMETAANAEELG, UETATOTIOELS AVAYVWOTIKOU TAALOLOU, €AQTTWUATIKA wpipavon Tou
uetaypadou, mpoPAnuatikn €vapén Tn¢ petadpaong [12] kol ektevy 3’
auetadpaoctn meploxi. Ta petdaypada avtd Ba odnyoloav otnv mapaywyn

ehatTtwpatikng mpwtelvng. To povomdtt auto €xel Ppebel oe OAoug TOUG
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EUKOPUWTLKOUG OPYQVIOMOUC EVW TA KUPLOTEPA oUOTATIKA Tou NMD cupmAdkou

UPF1, UPF2 kat UPF3, eival dtatnpnuéva.

B.Non-stop decay: Mapopoiwg oe pa Stadikacio mou avadEpstal wg non-stop

decay (NSD) ta mRNA ota omoia 6&ev umapxet aMAnlouxia TeEPUATIOHOU
avayvwpilovtal kal amoitkoSopoUvtal tayxvtata pe kotevBuvon 3°-5° amd TO
KUTTOPOTAQOMOTIKO e€wowpa [13,14]. Tétowa petaypada pmopoluv va mpokupouv
a6 Sdwaonaon, amd TV amoucia aAAnAouxiag TEpUOTIOHOL pECA  OTNV
KWSLKOTOLOUMEVN Tieploxn KabBwg emiong Kal and mpowpn moAvadsvuliwon kotd

v petaypadn (Etkova 5).

I.No-go decay: Evag teAeutaiog pnxaviopog emtnpnong eivatl o no-go decay (NGD)
[15] (Ewkova 5), o omoiog avakaAUudOnke mpoodata otov LUHOUUKNTA Kol SeV €XEL

anoocadpnVvIoTEL TARPWC.

Kata tnv Stadikacia aut aviyvevovral ploowpota Ta omola €xouv
KoAnosl mavw os €va MRNA pe amotéAeopa va Staomatal to mRNA poéplo pe
evbovoukAeottdikry  dlaomaon Kovtd oto onuelo auto. Ta  plBoowpata
aneAevBepwvovtal Kol ta mopayopeva tunpoata RNA amowkodopouvial amd To

gfwowpa KaL tnv Xrnl.
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Ewkova 5. A. Nonsense-mediated decay.Ztnv Stadikacia autr ta mRNA mou mepléxouv Ui Ipowpn
aAAnAouxia teppaTiopoU avayvwpilovtal kal amotkodopouvtal. B. Non-stopdecay. Ta mRNA ota
omoia 6ev uMApxel aAlnlouxia TepUATIOMOU avayvwplilovtal Kol amoltkodopouvTal taxutata e
katevBuvon 3’5" and 1o kuttapormAaopaTikd e§wowpa. . No-go decay Katd thv Stadikacia autn
aviyvevovtal plBoowparta Tta omola €xouv KoAoel mavw ot €va MRNA pe amotédecpa va

Slaomartal to mRNA popto pe evbovoukAeoTiSikr SLldomaon Kovid 6To ohuelo auTo [7].

1.6  Anoadsvuliwon

Onwg €xeL N6n avadepbel n amnolkodounon tou MRNA und PUGCLOAOYLKEG
ouvBnkeg ouvnBwg Eekwvael amod tnv PBpdaxuven tng ToAu(A) oupag. H
anoadevuliwon eival to onuaviikotepo otddlo mou kabopilel To pubBUO TNG
arnolkodounong Kot ¢ HeETadpaoTikn anoowwnnong tou mMRNA. To yeyovog auto
kaBlotd tnv amoadevuliwon w¢ To KUPLOTEPO onueio eAéyxou yla TIG SUO AUTEG
Stadikaoiec. Ta éviupa mou kataAvouv Tnv amoadevuliwon sival eEWVOUKAEAOEC

efaptwpevec and Mg®* mou uSpoAUouv to mRNA pe KatelBuvon 3'-5, TapPAyoVTog
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5'-AMP. Ot moAu(A) oupEg elval TO KUPLOTEPO UTOOTPWHA TWV EVIUUWY OQUTWV,
WOTOO0O0 UEPLKEC aoaSeVUAACEC UtopouV va Sltaomouv Kat aAAa popta RNA in vitro
[16,17]. Ao tnVv otyun mou n ToAu(A) oupd €xel adoalpebel amd to mRNA, aAAa

LUSpPOAUTIKA Eviupa EeklvoUv TtV dtdomaon tou (Ewkova 6).

Ewkova 6. H arnoadevuliwon eival cuvnBwg to otddlo mou kabopilel To pubuod TNg amoltkodounong

KOlL TG amoatlwrnong tou mRNA [7].

O aplBuog TwV YWwotwv amoadevuhaowy €xelL emektabel mpoodata, Kuplwg
HEOW PBLOXNULKWV KOL YEVETIKWY MeAETwV. YmoPndleg amoadevuldoeg €xouv
TavtonolnBel pe xprion mpoypauudtwy BromAnpodoplkng, wotoco n §pAacn Toug
Oev €xel amodelyBel. IUpPWVA LE CUYKPLTIKEG UEAETEC TWV TEPLOXWV ME Spaon
pLBoVOUKAEAONG TWV eVIVUWV AUTWY, OAEC OL YVWOTEG AmoadeVUAACEG AVIKOUV OE
pio amoé tw™¢ &vo opadeg, tnv DEDD 1 tnv efwvoukAedon-evbovoukAedon-
dwodatdon (EEP) umép-owkoyévela. OL DEDD voukAedoeg ovoudotnkav €10l
€€aLTlOG TWV CUVINPNUEVWY KOTOAUTIKWY aplvoélkwy kataloinmwv Asp kat Glu ta

orola eival dwaomapta oe tpia potifa ewvoukAedong mou Oeopelouv LOvVTA
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gayvnoiou. MEAN tnG opadag autng TEPAAUBAVOUV TIC OLKOYEVELEG TG Pop2
(yvwotn kat wg Cafl), tng moAu(A) e€ebikeupévng pipovoukiedons (PARN), tnv
CaflZ, xat tnv Pan2. Ta éviupa tng opadag EEP meplaupavouv tnv Ccrd, tnv
Nocturinin, tTnv ANGEL kot 2' phosphodiesterase (2’ PDE) kal €xouv cuvtnpnuéva
katdlouta Asp kot His otnv meploxy pe dpaon voukAedong. Eivatr mibavo va
UTTAPXOUV KOl AAAEC VOUKAEAOEC EKTOG TWV UTTEP-oLlkoyevelwv DEDD kat EEP wotdoo

Sev €xeL tautomnolnBel kapia akoun [18].

1.7 ZOpnAoka anoadevuAaocwv

Ou amoadevuhaoceg ouvnBwcg oxnuatilouv ovpmAoka. Ol MPWTEiveG TOU
OUMPETEXOUV OTO CUMIMAOKOL QUTA Umopel va emnpedlouv tnv SpacTikotnTta TwV
arnoadevulacwv. MNa mapadetypa, n anoadevulacn Pan2 mpoodévetal otnv Pan3 n
orola pe TNV ospd t¢ cAAnAemdpa pe tnv npwteivn PABP 4. H PABP puBuilel tnv
6paon tou cupmAdkou Pan2-Pan3 mpooeAkUovtog to otnv ToAu(A) oupd. Kamoleg
noAvadevulaoeg oxnuatilouv opo- 1 etepo-dipepn (Elkova 7). Ie KATOLEC
TIEPUTITWOELC O OMOSIUEPLOMOG €lval amapaitnTog yla tnv evepyotnta tng [19]. H
Ccrd kat n Pop2 oxnuotilouv etepodipepry oto S. Cerevisiae [20]. Emiong o
ETEPOSIUEPLOPOC ETEKTEIVEL TO PEMEPTOPLO TWV ATOASEVUAQCWVY Ot BNA0OTLKA.
Enta Stakpltd cUUmAoKa HETAEU Twv amoadevudaowv €xouv kataypadet [21,22].
Awadopa etepodipepry pmopel va €xouv SladopeTikr) evIUUIKA 1 puBULOTIKA
LkavotnTa. X auth TtV Katnyopla avrikel n CNOT8 n omola eival péAog tng Pop2
OLKOYEVELAG KAl €XEL TNV LKAVOTNTA va Ttpocdévetal otnv PUF puBuLotikn mpwteivn
TIEPLOOOTEPO amo OTL Tpocdévetal n CNOT7, éva dMo péEAoG tng Pop2
olkoyévelag[23].  Avwtepa oUpmAoka oOcov adopd To emninedo opyavwong
npocBEtouv emumAéov Asltoupyleg kal puBulotikr Sduvatotnta. YmAapxouv eLdIKa
etepobiuepn amoteAolpeva ano tnv Ccrd kal Tnv Pop2 mpwteivn oe diadopa €idn,
ouvbéovrtal pe mpwteiveg Not yla va oxnuatioouv peydla cuUmMAEyoTa TTOAAAAWY
urmopovadwyv [20,21]. To cuumAoko Ccrd-Pop2-NOT eudaviletal oe SL0pOPETIKESG
HopdEG He poplakd Bdapn va kupaivovtal amnd 0,65 éwg 2 MDa [20]. O mpwrteiveg
Not pmopouv va dpouv w¢ ouvbéteg: n NOT4 tng D. Melanogaster cuvbéel to

ouumAoko amoadevuliwong oe pia 3'UTR  puBulotik) mpwteivn. Metagl
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eTepPOdipepwY Kal uPnAol emméSOU TOAUTIAOKOTNTOC OCUUMAOKWVY OTa omoia
umopoUuv va mpoodévovtal SLadopeTIKA, TO PEMEPTOPLO TWV ATOASEVUAACWY Kall

TOU BLoAoyLKOU TOUG pOAOU Elval OPKETA EKTEVEC.

1.8 PUOMLON TNG anoadevuliwong

H puBuion tng S6pdong twv amoadevulacwv eival avaykaia, kabBw¢ pn
duolohoyiky amoadevuliwon emMIPEPEL  yeVIK amoppubulon. Itabepd Kot
uetadpalopeva mRNA mpémnel va mpootatevovtal and tnv adaipeon tng moAu(A)
oupag, evw un otabepa i mpoPAnuatikd mRNA mpémel va amoadevullwvovTtal Kot
va  amolkodopouvtal [24,25]. Taxeia amoadevUAiwon OUYKEKPLUEVWY OTOXWV
Eexwpllel onuavtika ano tnv ductoloyikn anoadevuliwaon. ETol oL amoadeVUAACEC

TPEMEL va puBpuilovral yevikad aAAd Kol eL6IKA oUWV LIE TOV OTOXO.

Ewkova 7. OL amoadevuldoeg puBpuiovtal yevikd aA\d kal eldkd cUpudwva e To otoxo [7].

Ol anoadevulaoeg Kal ol pubuLoTEG Toug ekdpalovtal o SeSOUEVN XPOVLIKN
OTLYHN KOL TOTIO OTOV UIMOPEL va UTTAPYXEL KL N puBULoN Toug. AANEG amoadevulAoeg,
onw¢ PEAN tng Pop2 kal Ccrd olkoyévelog ekdppalovral eUpEwg Kot otabepd. Evag
OeVUTEPOCG UNXAVIOUOG YLa YEVIKN pUBULON TG amoadevuAiwong elval n avaotoAn
™M¢ evlupkng 6&pdong. EWkA otpecoyova, Omwg n umeplwdng aktwvoPoAia,
0€elOWTIKA, OOUWTLKA Ttieon ) Bepuiko otpeg, EAeldn YyAukolng avaotéAAouv tnv
arnoadevuliwon, evw peAETeg ent tng avBpwrivng PARN deixvouv otL avaotéAAeTal

oo VOUKAEOTISLa Kal ouvBEeTIKA Toug avaloya. H amoadevuliwon ennpedletal anod
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600 ToToAOYIKA SLAKPLTEG HopPEC EAEYXOU: A) TUPNVIKN - KUTTOPOTIAOCHLOTLKA KOl
B) evtomiopog oe kokkia [26]. Atddope¢ amoadevuAAdoeg Klvouvtal TTAALVSPOULKA
amoé TOV TWUPAVA OTOV KuTtapomAaocpa. AAayég otnv  Slapeplopatonoinon
emdpépouv Spapatikd amoteAéopata. Ita audifla, amoocuvbeon Tou MupnRva Katd
v ueilwon ameAevBepwvel tv  PARN 0OTO KUTTOPOMAOQOUO OMOU Kol
amoadevullwvel untpikd MRNA. Awddopeg amoadevuldoeg evrtomilovtal o€
€VOOKUTTOPLKA KOKKLO. Tal YOLETOKUTTOPA, TA VEUPWVLKA KOKKLA KoL Tl cwpadtia P (P
bodies) mepiéxouv mMRNA popla o0  KOTOOTOAl Ta omoia pmopouv  va
gvepyomnolnBouv [28]. O cUVEVTOTILOUOC TwWV VIV LWV HUE TOL UTTIOCTPWHOTO UIMOPEL va
Sleyeipel TNV anoadevuliwaon alAd auto Sev €xel amodelyBOel mMARPwG. Alo TNV AAAN
n oamoadevuliwon &ev daivetalr va meplopiletal ota Kokkia ylotli oL i6Leg
armoadevulaoceg £xouv BpeBel kal oTo KutTtapOmAacua [27].

H amoadsvuliwaon pmopet va emnpealetal anod XapaktnpeLotikd tou mRNA. H
5 koAUTTpa Sleyeipel tnv evepyotnta Kal tnv Stapkn e€wvoukAeotldikrn dpaon
dnAadn tnv ocuvexn amoadevuliwon amd tnv PARN, evw Sev £xel emidpaon otnv
6paon aAwv amoadevulacwyv. Auth n blaitepn dLotnTa tng PARN odeiletal otnv
LkovotnTa mpoodeong tou evlUoU autou otnv 5° kaAumtpa tou MRNA péow pia
eldknNg. meploxnc mpoodeong. e kamoia MRNA n moAu(A) oupd pmopel va
npootateubel amd TIc amoadevuldocec pEOw (euyopwpatog Pacswv. la
napadetypa to mupnvikd RNA t¢ PAN oto cdpkwpa Kaposi, mpokaAoUevo amo
EPTILTOLO, AMOTPEMEL TNV AmoaSeVUALWGN TOU Pe (EVYApWHA TwV BACEWV HETALY TNG

ToAU(A) oupadg Kat piag meploxng mAovolag o ouptdivn [29].

1.9 ‘Eviupa kat EAeyxog anoadsvuliwong

H puBuion edikwv MRNA odeiletal o ouykekplpéveg aAAnAouxieg mou
ouxva Bplokovtal oto 3'UTR Kkat mpodyouv tv amoadevuliwaon. It aAAnAouyieg
QUTEG TTPpoodEvovTal TTapAYOVTEG TTOU oTpatoAoyoulv amoadevuldoeg kat dleyeipouv
v anoadevuliwon. Alwddopeg RNA mpoodevoueves npwrteiveg (CUG-BP, PUF kat
CPEB), otpatoAoyouv Ti¢ anoadevuldoeg aAAnAemidpwvtag dpueoa e auvtég [30,31].
Akopa katL n PABP umopet va evepyomolijoel tnv amoadevuAiwon €AKovtog To

ouumAoko Pan2-Pan3 oto mRNA. ZIta BnAaotikd n PABP umopel va otpatoAoynoel
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OUUMAOKA PEAWV TWV OLKOoYeVELWV Pop2-Ccrd péow MPWTEIVIKWY aAANAemSpAoewV
mou ocuoxetilovtal pe TOB mpwrteiveg [31]. H cuvduaotiky 6pdon Twv pubulotwv
EMEKTEIVEL TNV TOAUTAOKOTNTA TwV Sladikaowwyv amoadevuliwong. MoAlarmAotl
KOTAOTOAE(G elte MpwTeiveg eite MiRNAs, ocuxva mpoodévovtatl oto i6to mRNA 3'UTR.
MNa mopddelypa, ol KOTOOTOATIKEG Tpwteive¢ tou J{upopvknta Puf4 kot Puf5
npoodévovtal oto 3'UTR tou HOmMRNA kot kaBe mpwrteivn emiotpatevel Ta
ouumAoka Ccr4-Pop2 yia va emtayxuvbel n amoadevuliwon [32]. EmutAéov
ouumAoka nou poodévovtal oto 3'-UTR pmopouv péocw SLadopeTKWY UOUOVASwV

va tpooeAKUooUV amoadeVUAAOEG.

To unootpwpa twv amoadevulacwyv, N ToAu(A) oupda tou MRNA eival
KOAUUUEVN pHe popla PABP mou epmodilouv tnv mpocBaon os autiv. H puBuildpevn
arnodéapevaon tng PABP amo tnv moAu(A) tou mRNA i n aAAnAsmntidpaon tng PABP pe
ulo amoadevulaon pmopet va Sieyeipel tnv amoadevuliwon [33]. Itov avBpwrmo
UTTAPXOUV TOUAQXLOTOV 6 Hopd£EG TNG PABP, evw UTApXOUV Kal AANEG TIPWTEIVEC TTOU
eniong mpoodévovtal otn moAu(A) oupd (6mwg n NAB2), yia Tig omoieg Sev sival
YVWOoTo £av ennpedlouv tnv amoadevuliwon. Ot puBulotég eivatl duvatov va
UmAokapouv tVv amoadevuliwon Ue To va otabepomolovv cuunAoka PABP-mRNA.
To a-CP ouumAoko Twv RNA nmpoadevopevwy mpwteivwv otabepormotel to mRNA tn¢
a-globin pe 1o va mpoodévetal otnv PABP. Juyxpovwg AANEG TIPWTEIVEC MPOCOETEC
urmopouv va ennpealouv tnv amoadevuliwon. H CBP80, uia umopovada Tou
TIUPNVIKOU OUMMAGKOU Tpoodeong oTo 5’ KAAUMUA TTPoodEveTal Kal avtaywviletal
v dpaon tng PARN, mBavov neplopilovtag tnv Spacn tng o veoouvTIBEUEVA pre-
MRNAs [34]. EmutAéov puBuLOTIKEG TPWTEIVEG Umopouv va Spouv péow TnG PABP yla
va Sleyelpouv Vv amoadevuliwon tou MRNA. Mpwrteive¢ oUOXETIW(OUEVEG ME
eAlkaon onwg n RHAU pmopouv va Steyeipouv tnv anoadevuliwon aviltkablotwvtog
v PABP amd tnv moAu(A) oupa. H TOB twv OnAaoctikwv &leyeipel tnv
amoadevuliwon He To va otpatoloyel péEAn tng Ccrd-Pop2 oLKOYEVELQG HECW
oAAnAerdpdoewv pe tnv C-teAikn meploxn (non-RNA-binding) thg PABP. H TOB
Aewtoupyel w¢ yédupa cuvdéovtag tnv PABP pe oUumAoka amoadevuliwong [35,

31].
MoAol puBuiotég (omwg PUF, CPEB, KSRP, Smaug, TTP kat miRNAs)
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OTPATOAOYOUV €LOIKEC QmOaSEVUAACEC KOl OUUTIAPAYOVIEC TOUC, TIOU ElTe
avaotéAouv TNV petadpaocn (6nwg Dhhl, Maskin, CUPand 4EHP), eite mpoayouv
TNV amopdkpuvon g kaAumtpag (omwg n DCP1 kaut DCP2) eite amowkodopoluv

taxeia to MRNA (onw¢ to e€wowpa kat n e€wpLBovoukAedaon -1 (XRN1).

Ta miRNAs Spouv pe mowkido tpémo mavw ota popta mRNA. Mmopouv va
kataotelhouv TNV petadpaon evo¢c mRNA, va Sieyeipouv tnv amoikodounon tou,
Kat va mpokaAéoouv amoadevuliwon [36]. Ta miRNAs aAAnAemibpolv pe TNV
Argonaute mpwteivn ywa va oxnuaticouvv ta RNA-inducedsilencingcomplexes (RISCs)
[37]. Auta ta cupmAoka Steyeipouv tnv amoadevuliwon tou mMRNA péow tou Cecr4—
Pop2—Not ocuumAdkou, KATAOTEAAOUV TNV HETADPAON HECW EVOG HUNXAVIOUOU
oAAnAenidpaong Argonaute - 5’ - KoAUTTpA Kal mpodyouv tTnv adaipeon g
KaAUTTpag tou MRNA péow Tou cupmAokou adaipeong tng Kalumtpag Dcpl-Dcp2
[36, 38]. EmutAéov, ouotatikd tou RISC oxetilovtat pe eAikaon RCK (p54), uia
opBoloyn tng Dhhl mou amatteital yla tnv kataotoAn péocw miRNA [36]. Npoodatn
HEAETN avadelkvUeL TOV HOVASIKO POAO TWV AmoaSeEVUAAOCWV Kol Twv TOAU(A)
oupwv otnv yovidlakn amootwnnon e miRNA omnou umnootnpiletal n arnoyn otL
OAoL OL pnXaviopol Tou €UMAEKOVTOL OTNV OMOCLWITNGCN AKOUA Kol auTol Tou Sev
Eeklvouv pe TNV amoadevuAiwon amoattovv TNV mapoucia TOoAU(A) pe cUMITAOKO

amoadevulaonc [39].

1.10 H mnoAu(A)-e€eldikeupévn pLBovoukAedaon [poly(A)-specific ribonuclease,
PARN]

H moAuA)-e€elbikeupévn plovoukAeaon (PARN), omou Ba peletriooupe otn
OUYKEKPLUEVN SUTAWUATIKN epyacia, elval pia amo TG KaAUTEPA XOPOKTNPLIOUEVEC
arnoadevuldoceg ota OnAaotikd. Daivetal mwg eivatl mapoloa TO00 GTOV MUPAVA
000 Kal oto kKuttapomAacpa. Avrkel otnv DNAQ-like umepoikoyévela twv 3°-5°
efwvoukheaowv. H DNAQ-like umepolkoyévela meplhapfavel pla oAl oo
e€wvoukAeaoeg, ouunepllappavuévwy toco DNases kat RNases [44]. H emituxig
kAwvoroinon tng PARN otov avBpwro kat oto X. laevis anokdAue otL amoteAeital

a6 639 (poplakd Bapog 73,5 kDa) kat 631 apwotéa (poplako Bapog 72,8kDa),
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avtiotoya. Eivatr pélog tng taéng DEDD plag katnyopilog €EwVOUKAEQOWV TIOU
nepLExouvv ta datnpnuéva katahowna Asp-Glu-Asp-Asp otnv evepyd TnG MEPLOXN
[42]. MetaA\afn o€ omoladNTOTE QMO OQUTA TA TECOEPA OULVOEEN OUCLOOTLKWG
HELWVEL TN ouvoAlkn eviupatikn Spaoctikotnta tng PARN. Akéun, n PARN pmopet va
taflvounBel wg péAog tng olkoyévelag Cafl piBovoukAeaocwv, Adyw TOU TOHEQ
voukAedaoncg [45]. H PARN umdpxet wg Stpepéc, aAAnAemidpd pe dtoBeveg pEtalio-
WV, Kupiwe Mg, mou amowkoSopel amokAELOTIKA TTOAU(A) OUPEC EUKOPUWTIKWY
mMRNA. To Mg* maifel onpavtikd polo otn Soukr otabepdtnta tne PARN [43].
Elval n povn anoadevuldon mou €xeL TNV LKAvOTNTa va aAANAeTOpd AUECA KATA TN
Slapkela ¢ vSpoAuong moAu(A) Téoo pe tn doun TNG KAAUTTPAC M7-G Kot TG
moAu(A) oupacg tou mRNA [40]. Autr n aAAnAenidpacn auvfavel tn Asttoupyia Tou
evlupou, auvéavovtag To mMoooaoTto TG adaipeong moAu(A).Mapaddfwg, n PARN Sev
EUMAEKETAL QTOKAELOTIKA 0t puBuLon tng Asttoupyiog MRNA, KaOwWG CUHUETEXEL
eMionNg otnv emefepyacio oploPEVWY Un Kwdikomoltnuévwy RNAs, Omwe ta ULKpd

rmiupnVvika RNAs (snoRNAs) kat twv pitkpwv RNAs ota cwpatia Cajal (ScaRNAs)[41].

Ewkova 8. H PARN armoteleital anmd RNA-6sopeuTikég meploxéc. H NLS (nuclearlocalizationsignal)

guBUVETAL KaL yla TV PETAKivNon TN mpwteivng otov mupnva [49].

AvdaAuon aAAnlouxiag amokaAUmTel OTL KABe urtopovada nepleéxel Tpetg RNA-
OECUEUTIKEG TIEPLOXEG, TOV TOopEa avayvwplong RNA (RRM), Tov Topéa VOUKAEAONG
Kol Tov Topéa R3H o omolog eival pila MPWTEivIKr TEPLOX OTIOU TIEPLEXEL €val [N
HETABANTO Katalouto apywvivng kot uPnAd Statnpnuéva KatdAouma LoTdivng Kat
éva C-teppatiko topéa (CTD) (Ewkéva 8). O topéag voukAedong Kal o Topéag RRM
€xouv vLPnAn mpotipnon otn ocuvdeon Ue TOAU(A) kot 0 RMM €xel unAn cuvdeon
HE TNV KaAUTTpa. Aev ntav cadEg yati n PARN amattel Tpelg meploxeg ouvdeong Kot
OV Ol TPELG TOUELG CUMPBAAOUV OTNV ATTOTEAECUATIKOTNTA KAL 0TNV KATAAUTIKN Spaon

Tou evIUPOU. Z€ IPOOodATN UEAETN KOATOOKEUAOAV HLOL OELPA OO PETAAAQYLOTO TTOU
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otepouvTal £(te Tov £vav gite SUO amo Toug TPeLg Topelc RNA-ouvdeong. O Topéag
R3H £€xeL tnv kavotnta va deopevel Stadopa oAlyovoukAeotidia xwplc mpotipnon,
otav €AEE 0 TOHEAC aUTOC N PARN umrpxe wG LOVOUEPEG KOl KATELXE TNV LSLOTNTA
™¢ amoadevuliwong. Apa 0 TOMEOC QUTOC €lval amopaitntog ylwa tn doun Tou
evlupou. H meploxny RRM mailet podo otnv avayvwplon ¢ KaAUTTpAC.
KpuotaAAikéc Oopég Oeixvouv OTL n meploxy aut) ouvdéetal pe ™ 7-

pueBuAoyouavooivn KaAUTTpa HEow €VOC KaTaAoimou Tpuntodavng [49].

H moAu(A) oupa tou mMRNA ouvdécTal OTOV TUPNHVO HE TNV TIUPNVLKA
moAu(A)-6eopeutiky mpwteivn 1 (PABPN1) evw oto KuttapomAaocpa, n PABP1
avtikaBiotatat and tv PABPC. Ektog¢ amo autd ta Suo peyada PABPS, €xouv
evtoniotel kat aAa PABPS mou ocuvdéovtal pe tnv moAu(A), aufdavovtag tnv
€TEPOYEVELA TWV CUMMAOKwV ToAU(A)/PABP [46]. H ouvdeon tng PABP pe tnv

moAU(A) avaotéAlel Tn Spaoctikotnta tng PARN (Ewkova 9).

Ewkova 9. H oUvdeon tng PABP avaotéAAel T Spactikotnta tng PARN [46].

MNpoodata £xel dexBel mwg n PARN pmopel vo GUUUETEXEL OTOV EAEYXO EVOG
umtoouvolou MRNAs avtl yla to peyalutepo pépo¢ tou MRNA mAnBuouou [47].
Eniong, paivetal otL mailel onpavtikd poAo otn MPowpn avamtuén Kabwes lowg Kat
O£ OpPLOPEVOUG Kapkivoug. Mpoodata Stamotwbnke OtL n €kppacn tng PARN Atav
vdnAdtepn 2,2 dopég oe ofeia Aepudatokuttapiky Asvyatpia (ALL) kot 2 ¢popég o€
ofela puohoyevn Aevyatpia (AML) og oUykplon pe dAAoug aoBeveig [48].
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1.11 ®uloyevetikn avaiuvon tng PARN Kot 0 onpavtikog poAog tng R99 ka Q109

Exteviic ¢uloyevetikry avaluon, Baolopévn oto oUVoAo Twv SlabBéoiuwv
yovidlwpatwy, €6etée pla eupeia katavoun yio tnv PARN ota eukopuwTika £i6n, Kat
amokAAUPE SOULKA ONUAVIIKA opLvoééa, Ta omoila duvntikd Ba pmopoucav va
ouvelopEpouv 0T pUBULON TOU KOTAAUTIKOU pnxoviopou tng PARN [50]. ZuvoAikd
gvtoniotnkayv 32 opoAoyeG TPWTEIVIKEG aAAnAouxieg tng PARN ota yoviSlwpata Twy
eldwv, oL omoleg aviumpoowmnelouv SLadOPETIKEC TAELVOULKEG EUKAPUWTIKEC OUABEC
(obpdwva pe tnv tagvouikn Baon dedopévwv tou NCBI). OuodAdoya tng PARN bdev
BpéBnkav oto apBpomodo Drosophila melanogaster kot o©t0  pUKNTA
S.Cerevisiae,0mwG avadpepOnke mopamavw. EVaANaKTIKA HETOPOALKA poOvVOmATLO
UTOpEL VO UTIAPYXOUV OE QUTOUG Tou SUO OpYyOVIOHOUG YLOL TNV ATTolKoSOunon tou
moAu(A). MNapoAa autd, oL Oswpolpeveg¢ opoAoyeg aMAnlouxie¢ tng PARN
avixyvevovtal oe aAa apBpomoda Kal HUKNTEC. Mepaltépw, MPWTEIVIKA HOTIRa
avtAouvtal and MoANAmA£EC cuotolyioelg Twv apvofikwv alAnAouxtwv t¢ PARN.
Ektog amod 1o ouvtnpnuévo Katalutikd potifo (Asp29, Glu30, Asp292 kat Asp382),
éva &eltepo potiBo mou TEPLEXEL Ta apetafAnta kataAowuta R99 kot Q109
avixvelOnke povo ota petalwa. MeTa amo MPOOEKTIKA £EETOON TNG TPWTOTAYOUG
oAANAouxlog opVOEEWV TwV AAAWV E6WV €KTOC Twv petalwwy, BpeBnkKe OTL 0TN
VELTOVIKN) Ttepoxn tNG R99, eite umapyxouv kotdlowuta Arg i n Arg E€xel
avtikataotabel and tnv eniong moAwkn Lys.

Me Baon tn GUAOYEVETIK aVvAAUCHN, N €PEuva  ETUKEVIPWONKE OTOUG
mBavoug poAoug Twv aUeTAPBANTWY KataAoimwvR9I9 kat Q109, eKTOG TwV GAAWV.
Aopikn) umépBeon twv 800 povopepwv TG PARN kot twv U0 aviiotolywv
oAyovouKkAeoTidiwv oAU (A) amokdAuPe pikpég amokAioelg (max Co RMSD <2A). H
Sdopikn avaAuon in silico €de1€e 6tL n R99 Tou povopepoug Ala (R99A) unootnpiletal
oo TO CUUMANPWHUATIKO LOVOUEPEG UE CUMUETPLKO TPOTO KATA T SLApKELA TNG
KATAAUONG. SUYKEKPLUEVQ, N R99™ exteiveTal PETO OTO EVEPYO KEVTPO TNC oAuaidag
B, onwc kot n R99® oto evepyd kévipo tng alucibog A. Autd ta katdouta Arg
oxnuatilouv &eopolg ubpoyodvou pe tn Paon adevivng tou TteAeutaiou 3’
voukAgoaoldiou tng moAu(A) aAucidag. O SeopOC LOPOYOVOU ETUITUYXAVETAL PE TN

petadopd nAektpoviwy petafl tng opnddag —NH, (60tng) tng Arg kat tnv opada —N=
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(6€ktng) Tou daktuliou ¢ adevivng (Ewkova 10A). H ouotaotiky cupPfoArn tng R99
emBeBatwvetal eniong amod peAéteg petallagng otnv a3 €Aka tng PARN, n omoia
oxnuatilel évav euéAikto Bpoxo, o omoiog unmootnpilel Tov Bpodxo mou BplokeTal n
Arg Tou GAAOU HOVOUEPOUC WOTE va Bploketal otnv eyyluTnTA TNG KOTOAUTIKNAC
TePLoXNG. H BEATLOTN KATOAUTIKI) TotoB£TNoN Tou oXl{OUevou SeapoU KateuBUveTOL
ano tnv His377, n onoia oxnuoartilel deouod udpoyodvou pe To ofuyovo g opadag —
P=0 tou pwaodobdieotepikol Seopoul. Katd cuvénela, dedopévou otL n His377 kat n
R99 oxnuartilouv 6eopol¢ uSpPOyOVOU LE TO IPWTO VOUKAEOGISL0 amod SLapopeTIKE
KaTeUBOUVOELG, Mal{ouv ONUAVTIKO POAO oTnV TPLodLAoTat Tou otabepomoinon Kal
TonoBétnon oto evepyd kévipo tng PARN (Ewova 10B). Iupmepaopatikd, n R99
UTOpPEL VO QVTLITPOCWITEVEL OKOUO EVOL CNUAVTLKO KOTAAOUTo KaBwg ouvdEel Ta Suo
Hovouepn, CUUBAAAEL 0T OUVOALKI O0TOOEPOTNTA KOl KATEUOUVEL TO UTIOCTPWUO OF
pwoe BéAtiotn B€on ywa tnv aviidpaon Siacmaocng [50].Amo tnv aAAn n Q109
Bpioketal otig dVo avtumapAdAAnAeg €Alkeg B5TNG opodLUEPOUG TTeEPLOXNC emadnC.
Anpoupyndnkav insilico petaAlagelg tooco QI109A aAla kot Q109Trpyla tnv
Katavonon Tou poAou tn¢. H mpwtn HeTAANaEN amokAAUPE pLa GNUOVTLKY OTTWAELQ
OTO TIAKETAPLOMA Kol otn ouvléeon twv &Uo okeAwv B5 (4 dopEg evepyelakn
oanwAela) evw to Q109Trp CUVEXWG QTTOTUYXAVEL TNG Snuwoupylag tou Adyw Tou
oykwdoug umoAeippatog kat dev pmopel va ¢photevnBel otnv meploxn Slemadnc
opodipeplopol tnG pARN (Ewkéva 10 A). Eival emiong mpodavég mwg to Q109
kKaBopilel TO OxYAMA TOU KOTOAUTIKOU BUAaoka Tmou eival SlaBéoun ywa va

d\ofevnoel To uTtOoTpwa TIOAU(A)
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Ewkova 10. O£on ¢ Apyvivng 99 kat Moutapivngl09 otnv PARN Kot wg TV ennpeddet [50].
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2. ZIKOMOG NG Epyaciog

JKOTOC TNG epyaociag e€lval n ouvBeon Kot O  BLOXNULKOG
XOPOKTNPLOUOG LETOAAAYUATWY TWV apvoEEwv R99 kat Q109 tng PARN.
Meta v emtuyn Stadikaoia tng petaAlagng emilektika oe Ala, Phe ka
Trp e€etaletal Katapxnv n €MNOpACH AUTWV OTIG KIVNTIKEG Kol SOULKEC
dotnteg Tou evlUpou. Juykekplpéva, efetalovtal ol TUOAVEC
EMUMTWOEL OTnV dpacTtikotnTa TOoU HeToAAaypévou evIUPOU o€
oUYKpLON HE auTto Tou aypiou TUMoOu, KABWC Kal tnv €nidpocn otov
OUOSLUEPLUO TNG TIPWTEIVNG. AKOUQ,UEAETATAL O BLOAOYLKOG POAOG TWV
puetalAaéewving PARN efetalovtag tnv emnidpacn tng umepekdpaong

NG O€ YVWOTA YOVISLo — 0TOXOUC 0 KOAALEPYELEG KAPKLVIKWY KUTTAPWV.
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3. YAka kot M£6odot
3.1 Ztoxsuopevn MetaAlailyévveon

H otoxeupévn petaAAalyévveon eival invitro péBodog n omoia dnuloupyel
OUYKEKPLUEVEC LeTOAAAEELC o YywwoTr) aAAnAouyia kal Baoiletal oe PCR (AAuolbwtn
Avtibpaon MNoAupepdong) upebodouc. Ta TtV  ouykekplpévn  Sadkaoia
xpnotpomnotndnke to mpwtokoAAo tou QuickChange Il Site-Directed Mutagenesis Kit
(Stratagene) kat n aAAnAouyio cDNA tng PARN, n omola Bp€Bnke oto NCBI pe kKwdiko
(Accession Number) NM_002582. Anptoupyndnkav TECOEPL LOVEG UETOAAGEELG, N
Apywivn99 oe Ahavivn99 (R99A), otnv aMAnlouyxia cDNA avtikotaotOnke To
AGA,95 oe GCA,gs, N Moutapivn109 og AAavivn109 (Q109A), otnv aAAnAouyia cDNA
avtikataotnOnke to CAGsys o GCAsys, n Apywvivn99 oe Qawvulalavivn99 (R99F),
otnv aAnAouxia cDNA avtikataotiOnke to AGA,gs o TTCyes, N Apylvivn99 oe
Tpurntodavn99 (R99W), otnv aAAnAouxia cDNA avtikataotiOnke to AGAy9s O€
TGGyes Kal piar SUmAN petalagn, Apywvivn99 oe AAavivn99/ Moutapivnl09 os
Alavivn109 (R99A/Q109A). XpnowpomollOnke £€va  SLASIKTUAKO TPOYPAUA,
PRIMER-X, yLa tnVv oxedilaon twv ekkvntwy (Mivakag 1) pe KateuBuvtrpLeG YPAUUES
tou stratagene Quikchange |l site-directed mutagenesis kit. OL €KKLVNTEC
emBeBaiwbnkav oto to ExPASy mpoypappa.

Mwakag 1. Ol EKKWVNTEG TIOU XpNoLpomoBnkay yia th dnuoupyio Twv PETOANAEEWVY.

EkklvNTEG (primers)
PARNR99A Forward CCGAAACCCTTCAATGCATCCTCACCAGATG
Reverse CATCTGGTGAGGATGCATTGAAGGGTTTCG
PARNQ109A Forward | CCAGATGTCAAATTTGTTTGTGCAAGCTCCAGCATTGACTT
TC
Reverse | GAAAGTCAATGCTGGAGCTTGCACAAACAAATTTGACATC
TGG
PARN R99F Forward CCCGAAACCCTTCAATTTCTCCTCACCAGATGTC
Reverse GACATCTGGTGAGGAGAAATTGAAGGGTTTCGGG
PARN R99W Forward CCGAAACCCTTCAATTGGTCCTCACCAGATGTC
Reverse GACATCTGGTGAGGACCAATTGAAGGGTTTCGG
PARN Forward Xpnotluomnotnonke oav unootpwpa n PARNRIIA ka
R99A/QO9A Reverse | XpnoluomoliBnkav oL EKKLVNTEG OTIOU SNULOUPYOUV TN
povadiaia petadAlaén QO9A.

H oAAnAouxia tng PARNeumeplexetal otov mAaoudlokd dopea pET-33b,).
Mpayuatonotjoape dVo avtldbpAoelg evioxuong, pia ywa tnv evioxuon TnG KWOLKAG
aAvoidag kat pia yla Tnv evioxuon tng un Kwdikng aAvcidag. Xpnolponolbnkav ot
ouvOnkeg ano to mpwtokoAAo tou QuickChange Il Site-Directed Mutagenesis Kit.
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Avtidpaon Evioxuong yla tnv Kwdikn aAvaoida

PET-33b(4) 1,5pL
EKKLVNTNC yla tn dnuioupyila pet@AAaéng otnv kwdikn aAvcida  1,3puL
dNTPs 0,5uL
10x Buffer tng PFU Ultra 5uL
ddH,0 40,7uL
PFU Ultra Tul
Avtidpaon Evioxuong yla tnv Kwdikn aAuvaoida

PET-33b(4) 1,5uL
EKKLVNTAC yla tn dnuioupyla pet@AAaéng otnv Kwdikn aAvcida  1,2uL
dNTPs 0,5uL
10x Buffer tng PFU Ultra 5uL
ddH,0 40,8uL
PFU Ultra 1lul

Auth n Sdwadilkooia MpoyUaTOMOLE(TAL 00sC POPEC €lval Kal ol HETAANGEELG

Tiou B€AouE VoL SNULOUPYICOULE.

To Bepuikd mpodiA Tou kKukAomownth TG avtidpaong PCR yla tnv evioxuon twv duo

aAvcidwv anelkoviletal otov Mivaka 2.

Mwakag 2.0epukonpodilevioxvonc.

Type of reaction Cycling condition
Indial Denaturation 95°C (3min)
Denaturation 98°C (20sec)
Annealing 60°C (15sec)
Extension 72°C (8min)
Hold 4°C

10 Cycles

Metd to Tépag tTwv avildpacswv evioxuong mapalappavoupe 25uL amnod

KaBe avtidpaon Kal Ta evwvoule o€ €va véo eppendorf. Ze auto MPooBETOUE Kall

0,75uL PFU Ultra kot mpaypatonoloU e €k véou avtidpaon evioxuong (Mivakag 3).

Mwakag 3.0epuikonpodilevioxvonc.

Type of reaction

Cycling condition

Indial Denaturation

95°C (3min)

Denaturation

98°C (20sec)

Annealing 63°C (15sec)

Extension 72°C (8min)

Final Extension 72°C (5min)
Hold 4°C

15 Cycles
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NapoAoapBavoupe 44uL amd kabe avtidbpaon (R99A, QO9A, RI9F, RI9IW,
R99A/Q109A) kat mpooBétw 5SuL and to 10x Buffer tng NEB kat 1uLDpnl (Eviupo
TLEPLOPLOUOU Ttou armolkodopetl to matpikd DNA mou eival peBullwpévo) wote va
€xouv TEAKO OyKo 50uL. Ot avtldpdoelg enwdotnkav yla 5 wpeg otoug 37°C.

Ito mpoiov tng mEYPNC akoAouBrnbnke katakpripvion pe aBavoAn (Ethanol
Precipitation).
1) NpooBrikn 5M NaCl (CteA = 0,25M)
2) MpooBnkn 3xV EtOH 100% cold
3) Vortex (mpoatpetikd otouc -20°C yto 30min)
4) ®uyokévipnon otouc 4°C, 30min, 11.000rpm — Adapw To UTTEPKELUEVO
5) MpocBrkng 200uL EtOH 70%cold
6) Quyokévtpnon otoug 4°C, 5min, 11.000rpm — Adapw TO UTEPKELIEVO
7) Itéyvwpua Wnpartoc oto Heat Block
8) Emavadialuvon os 10uL amootelpwpévo ddH,0
9) Vortex

METAOXNUATIOUOG XN UKWV ETILOEKTIKWY KUTtapwV (Escherichia coli strain XL1- Blue)

XpnotpomnoloUpe ta Sl Tou mpolovTog HETA TNV KATAKPUVLON HE atBavoAn.
Awadikaotia (Yo pAoya):
» MpooBnkn 5uL og 100pL XNUKWV EMISEKTIKWVY KUTTApwWV. EAadpd avadesuon
LE TO XEPL
Enwaon yta 30min oto mayo
OepuLko ook yLa 45sec otouc 45°C
Enwaon otov mayo yta 1-2min
MNpocBnkng 900uLLB Broth
Enwoaon ya 1 wpa, 37°C kat 210rpm

YV VYV V V

Ao to kaBe éva mapoaAappavoupe 100Ul Kot Ta EMLOTPWVOUNE o€ TPLBALO Omou
TiepLléxel LB Agar kat avBeKTLKOTNTA 0TO aVTLBLOTIKO Kavapukivn. Emwalovral yia 12-
16 wpeg otoug 37°C.

Anuioupyio UKPWV KOAALEPYELWV

Ao kaBe tpLAio mapaAapuBAvVoU UE TTIEPLOCOTEPES TWV Uia amoLklwy. Exoupe
falcons omou mepléyouv Bpemtikd UALKO LB Broth pe avBektikdtnTa 0Tn KAvaUKivn.
210 KAOe éva mpooBEToupe Kal and pia Stadopetikn amoikio. Ta emwaloupe yla 12-
16 wpeg, otoug 37°C kat ota 210rpm.Na TovioTel, OTL TO00 N MAPACKEUH TWV HLKPWV
Kol pHeyAAwV KaAALEpyELwV 00O Kal N dacpatoPwToUETpnOn, yivovtal o OTELPEG
OUVONKEG Kal Tapoucia auTOKAUOTOU. XPNOLULOTIOLOUVTAL OITOCTELPWMEVA UALKA KO
okeln, Kal to Telpapa Sle€dyetal o mAykoug oL omoiol €xouv KaBoaplotel pe
alBavodn. Ooeg amod TG UIKPEG KAAALEpYeleg €xouv BoAlwoel Ba elwoéNBouv otn
Stadkaoia amopdvwong mAacutdiouv. H ouykekpuévn Sladikaocia mpaypatomnoleital
xpnotponotwvtag Nucleo Spin Plasmid MACHEREY-NAGEL kit.
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OAa ta mAaouidla 6mou amopovwOnkav otaAdnkav yia aAAnAolxlon wote
va doUpe mola and autd ¢pEpouv TG HeTaAAdlelg omou pag evlladépouv. Eniong,
nAektpodopnOnkav oe 1% mnkt Ayapolng yia tnv emBeBaiwon twv mAacpbiwy.
To puBuiotikd dtalupa yla Tnv nAektpoddpnon mou xpnotpomnolndnke eivatl to TAE
1x, pe epoapuoyn nAektpikou mediov 90Volt katl mapakoAouBnon Tou HETWTTOU TWV
XPWOTIKWV TTou eVUTtdpyxouVv oto Loading Buffer.

YAwa - Avtidpaotipla
TAE 50x: Tris Base 24,2% v/w, oketo€lkooV 5,71% w/w, EDTAO0,05M pH 8,6
Loading Buffer 6x: Bromophenol Blue 0,09%, Xylene Cyanol 0,09%,
MukepoAn 60%, EDTA 60mM.
QuickChange Il Site-Directed Mutagenesis Kit
pET-33b(+) PARN
dNTPs (HT Biotechnology LTD)
PFU Ultra,10x Buffer PFU Ultra (Life Technologies)
ddH,0
Dpnl, 10x Buffer Dpnl (Life Technologies)
NaCl (Panreac)
EtOH — AlBavoAn (Panreac)
Escherichia coli strain XL1- Blue (xnUIKAETILOEKTLKA)
LB Broth (Scharlau)
LBAgar (Scharlau)
Kavapukivn (Panreac)
NucleoSpinPlasmidMACHEREY-NAGELKkit
Ayapoing (Sigma)
DNA poplakog paptupag 100bp (Fermentas)

X/
X4

L)

X/
X4

L)

X/
X4

L)

X/
X4

L)

X/
X4

L)

7/
X

L)

7/
X

L)

7/
X4

L)

7/
X4

L)

7/
X

L)

7/
X4

L)

e

4

e

4

3

4

3

4

e

4

5

*

5

S

Midori Green DNA strain (Nippon Genetics)

5

*

Bromophenol Blue (Research Organics)

%

*

Xylene Cyanol (Merck)

%

*

IMukepOAn (Panreac)
Tris (Merck)
AkeTollko o€V (Merck)
EDTA (Panreac)

e

*

e

%

e

%

3.2 Npodil éxkdppaongtwv PARN R99A, PARN Q109A, PARN R99F, PARN RI9W,
PARN R99A/Q109A

MeTtaoYnUaATLoUOC XNUIKWV erttdektikwv KuttapwyV (Escherichia coli strain BL21- Gold
DE3)).
Awadikaotia (Yro dAdya):
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A\

MNpooBnkn 1,5uL mAaoutdiov oe 100pL XNUIKWV ETUOEKTIKWY KUTTAPWV.
EAadpd avadeuaon pe To XEpL

Enwaon yta 30min oto nmayo

OepuKo ook yla 45sec otoug 45°C

Enwaon otov mayo yia 1-2min

MNpooBnkng 900uL LB Broth

Enwoaon yia 1 wpa, 37°C kat 210rpm

YV YV V V

Ao 1o kaBe éva mapaiapBavoupe 100uL KoL T EMOTPWVOUUE O TPLBALO OTToU
TepLEXEL LB Agar kot avBeKTIKOTNTA 0TO avTlBLloTtikd Kavapukivn. Enwalovrat yio 12-
16 wpeg otouc 37°C.

Anuoupyio UKPpWV KOAALEPYELWV

Ao kaBe tpLBAio mopaAapBAVOU LUE TIEPLOCOTEPEC TWV MO ATOLKLWV. EXOUpE
falcons omou mepléxouv Bpentikd UAIKO LB Broth 5mL pe avBektikotnta otn
KOVAUUKiVN. Zto KOs éva mpooBEtoupe Kal amd pia SladopeTiky armolkia.
Enwddovtat ywo 12-16 wpeg, otoug 37°C kot ota 210rpm. AmO autd TOU €XOUV
BoAwoel yivetat anobrkeuon toug pe 30% amnootelpwpévng MukepoAng 50% (700uL
uYPAC KaAALépyeLog kat 300uL amootelpwpévng NMukepoAng 50%). Apa otoug -80°C
€xoupe amoBrnkeuon PARN, PARN R99A, PARN Q109A, PARN R99F, PARN R99W,
PARN R99A/QO09AkUTTOpa Ta omoia Oa xpnotponownBolv yla thv umepékdpaon
QUTWV.

Anuloupyio UKPWV Kol LEYOAWY KOAALEPYELWV

Exoupe falcons omou mepiéxouv Opemtikd UAKO LB Broth 10mL pe
oVOEKTIKOTNTA OTN KOVAUUKLVN. 2To KOs €vasvodpBoaipiletal petd amo mapaAofn
HE TO TUT LE KATIOLA TTOOOTNTA OTOK MAUKEPOANG HE TA KUTTAPA TO OTOLa TIEPLEXOUV
NV emBupunTn MPwIeivn. H dtadikaocia mpaypatomoleital yla OAa Ta KUTTOPO UE TLG
Sladopetikég mpwteiveg mou ekdpdlouv. Enwdlovtal yia 12-16 wpeg, otoug 37°C
kat ota 210rpm. Tnv enopevn pépa, €xouv nén etolpdcel Ta SMAA dpalkov Omou
TiEPLEXOUV BPEMTIKO UALKO LB Broth 15mL pe avOektikdTnTO OTN KAVARUKiVh, ava
600 mpooBétw 1,5mL amod tnv pikpry KaAAlépyeta. Metd amnod 3 wpeg to ODgyo €XEL
¢taocel 0,5 — 0,7 n TR Tou. AUTH TN OTLYUA, OoTa ava SVU0 OTo éva MPOCHETW
1mMIPTG. Omote yia tnv KaBe pia Eexwplotd mpwteivn €xw €va paikov Omou
neptéxel 1mM IPTG kat éva xwpic. Enwdotnkav ya 4 wpeg, otoug 37°C Kkat ota
210rpm.Na tovioTel, OTL TOOO N MAPACKEUN TWV HIKPWY KAl HEYAAWV KOAALEPYELWV
000 KoL n dpacpatodwToPETPnON, yivovial oe OTElPEG OUVONKEG Kal Tapouadia
OQUTOKAUOTOU. XPNOLUOTIOLOUVTAL OIMOCTELPWHEVA UALKA KOl OKEUN, KAl TO TElpapa
Sle€ayetal og mAykoug oL omoiol £xouv Kabaplotel pue atBavoAn.

OAa ta paikov Ba utootoUV TV Mapakdtw Stadikaocia:

> Quyokévipnon ota 4.000rpm, ywa 15min kat otoug 4°C. Metdw TO
UTLEPKELUEVO
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» AlaAutomnonon Twv KuTtapwv pe 250ul Lysis Buffer

» Sonication pe umepnyouc. 1 Cycle/40 Amplitude yia 3dopég. EvBilapsoa Exw
ntavon 20sec otov ntayo. Kpatdw 20puL

> Quyokévipnon ota 18.000rpm,yta 30sec kot otoug 4°C. Kpatdw TO
UTTEPKELUEVO.

» AlaAutonoinon wnpatog pe 200l Lysis Buffer.

» Sonication pe umepnyouc. 1 Cycle/40 Amplitude yia 3¢opég. EvBildpsoa £xw
navon 20sec otov nayo.

Npotunn kauruAn Bradford pe BSA (bovine serum albumin)

Ao stock StaAUpatog mpwrteivne BSA 2mg/ml, mapookevaotnkav StaAlpata
YVWOoTAG ouykévipwong (0 péxpt 1,00mg/mL) Kal otn CUVEXELD £YLVE EMWOAON TWV
StaAuvpatwy pe to avtidpaotriplo Bradford yia 15min, oe Bepupokpacia Swuatiov,
oto okotadl. H mpOTUMNn KOUTMUAN €YLVE HETPWVTAC TIC OMOPPOPNOEL TWV
StaAvpatwy ota 595nm pe tn BonBela tou dwrtopeTpou. Onwe daivetal otnv
£LKOVQ, TIPOKUTITEL L0 YPOLULULKE OXEon pe tnv e€lowon: Y=0,874x + 0,012

[EY

Pad

A
e .

— Mpappikn (A)

o
[

o
o))

o
[N}

y=0,8743x + 00,0122
R2=0,9985

T anoppddnong ota 595nm
o
N

o

0 0,2 0,4 0,6 0,8 1 1,2
Zuykévipwon BSA

Ewova 11. H ypadikn mopdotacn t¢ BSA adol €xel emwoaotel pe to StdAvpa Bradford kat
dwrtopétpnon ota 595nm.

Me 1t PBonbewa tng e€flowong mou TPoEkuPE, UTMOAOYLOTNKE 1N OALKN
OUYKEVTPWON TMPWTEIVWY oTa SElypaTA TNG MELPAUATLKAG Sladikaoiag.

QOwTopETPNON SELYUATWY AYVWOTNG CUYKEVTPWONG TPWTEIVWV
» Enwoaon 10uL dsiypatog npwteivng oe 990ulL avtidbpaoctnpiov Bradford yia
15min, oto okotadL o€ Bepuokpacia Swuatiou
» QOWwTopETpnoN TwV SELYMATWY ota 595nm

HAektpoddpnon mpwteivwy og minktn Akpuhautdiov (SDS-PAGE)

MNa tov OdSloxwplopd Ttwv mnpwieivwv  und  avdaluon  delypdtwy,
npayuatonolOnke nAektpodpopnon SDS-PAGE oe miktwua moAvakphautdiov dvo
daocewv (SDS-Polyacrylamimde Gel Electrophoresis). H pia ¢don tou mnktwuatog
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anoteAel to Stacking gel (5%), otnv omoia €ywve n $poOpTWON TWV SEYUATWY TWV
TMPWTEIVWY KOl TO «TTAKETAPLOUA» TOUuG oto (6o UYPog TPOKELUEVOU OAEG oL
Stadpopég va tpéfouv ouyxpova. Tn Oeltepn ¢don amoteAel TO MAKTWHA
Slaxwplopou 1 Separating gel (7,5%), omou ol mpwteiveg Slaxwplotnkav avaloyo Je
TO HOPLOKO TOUG BApog, KATw armo edpappoyn NAEKTPLKOU Ttediou.

H nmapaokeuny tou 8ipactkol TNKTWHOTOG £YIVE OUUPWVO LE TOL CUOTOTIKA TWV
TIOPOKATW TIlVAKwV (Mivakag 4 kat 5):

Nivakag 4. Stacking gel 5%

Components mL

30% acryl — Bisacrylamide mix 0,85
1,5M Tris HCI pH 8,8 0,625
10% SDS 0,05

dH,0 3,4
TEMED 0,008

APS 10% 0,05

Nivakag 5. Separating gel 7,5%

Components mL
30% acryl — Bisacrylamide mix 2,5
1M Tris HClI pH 8,8 2,5
10% SDS 0,1
dH,0 4,8
TEMED 0,008
APS 10% 0,1

MpocBétoupe teAeutaioug Toug KataAuteg APS kat TEMED mpokelpévou yla
NV AEN TWV TNKTWHATWV.

Ita delypata €ywve n mpoodnkn Loading Buffer 4x, mpokelpuévou va €xou e
OUYKEVTPWON 1x 0TO TEALKO MPWTEIVIKO SLaAU . MPOKELUEVOU va YIVEL avaywyn TwV
SLOOUAPLOIKWY SECUWV Kal SLOXWPLOUO TwV TPWTIEivwy, Xwpig Slacmacn Tou
nentdikol Seopov, akolouBel Bpaoudg Twv Setypdtwyv otoug 95°C yia 5min. Metd
and mARpn SlaAutomnoinon Twv SelypATWV,EYLVE EUPRATTION TOU TNKTWUATOG OF
Running Buffer 1x péoa otn cuokeun nAektpodopnong kot GopTwaon TwV SELYUATWV
0TO AKTWHA. Ol TOCOTNTEG TWV SELYUATWV TIou dpoptwdnkav umoloyiotnkav Bacel
™G KoumUAng Bradford mou kataokeudotnke. H nAektpodpopnon twv Selypdtwy
€ywve pe edapuoyn nAektpikol mediouv 120Volt, evw o xpovog edappoyng
npoodloplotnke pe Baon v mapakoAolBnon tTou PETWMOU TNG SLadpoung tng
XPWOTLKAG Ttou evumdpyxet oto Loading Buffer (Bromophenol Blue).

Xpwonnnktncue Coomassie Brilliant Blue
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» Eppamntion mnkt¢ moAuakpuAautdiou HETA TNV nAEKTPOpETAPOPA TWV
npwteivwy og 50mL aketoliko o€V 10%

» Bpaouog (oe $olPVO MUIKPOKUUATWY) HEXPL VA TIAPOATNPNOOUUE TNV
avamntuén duocoAidbwv

» Amnopdkpuvon oflkol 0€€0¢ Kal eUBATTNON TNG MNKTAG oto StaAupa Badng

(Staining Buffer)

Bpaouog

Y VY

Avadeuon umo to Staining Buffer yia 5min oe Beppokpacia Swpuatiou

A\

Amopdkpuvon meplooslog tou Staining Buffer pe €EmAupa mNKTAG HE
aneotayuévo dH,0

Epparntion tng mnktng o 50mL aketoflko ofL 10%

Bpaouog

Epparntion nnKTAG o€ VEO OKETOELKO 0EU 10%

Avadeuon £wg Otou yivel anopdakpuvon neplooslag tng Badng

YAwa - Avtidpaotipla
¢ Running Buffer 10x: 25mM Tris, 192mM Glycine, SDS 0,1%, 500mL dH,0
<+ Protein Loading Buffer 4x: 1M Tris pH 6,8, 10% Glycerol, 10% SDS, 5% B-
pepkamtoalbavoln, 1% Bromophenol Blue
¢ Lysis Buffer: 20mM Tris pH 8-8,5, 0,5M NaCl, 1M PMSF
¢ Escherichia coli strain BL21- Gold (DE3)
+* LB Broth (Scharlau)
+* LB Agar (Scharlau)
Kavapukivn (Panreac)

R/ *
LA X4

MukepoAn (Panreac)

e

*

Isopropyl ThioGalactosyl (IPTG) (Fermentas)

Tris (Merck)

NaCl (Panreac)

Phenylmethansulfonylfluorid (PMSF) (SERVA)
BSA (bovine serum albumin (New England Biolabs)
Quick Start ™ Bradford 1x Dye Reagent (BioRad)
Acryl-bisacrylamidemix (Merck)

SDS (SIGMA)

APS (Merck)

TEMED (Merck)

B-pepkantoatbavoln (Merck)

Glycine (Merck)

Bromophenol Blue (Rasearch Organics)

5

S

e

*

e

*

e

*

e

%

e

%

%

%

e

%

%

%

%

%

53

AS

53

AS

53

AS

Protein Ladder (Nippon Genetics)

53

AS

AketofLlkootL (Merck)

53

A

Coomassie Brilliant Blue (Fluka)
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3.3 Awadwkaoia unepékdppaong kat anopovwong twv PARN, PARN R99A, PARN
Q109A, PARN R99F, PARN R99W, PARN R99A/Q109A

Anutoupyio PKpWV KOAALEPYELWV

Ye falcons mpootiBetar 10mL LB Broth kat 10ulL tou avtiBlotikou
KQVaPUKivng. Me To tip tng mutétag mapaAapBavovrtal amnd to stock kuttapwv Alya
kat evodpBOaipifovtal oto ¢pdAkov. Emwadlovratl ywa 12-16 wpeg otoug 37°C Ko

210rpm (AvaAutika otnv evotnta 3.2).

Anuloupyio LeYOAWY KOAAEPYELWV

Y€ TEOOEPLG ATOOTELPWHEVEC PAAOKEG TwV SUO Altpwv pe 800mL LB Broth kot
800uL tou avtiBlotikou Kavapukivn, spBoAialovtatl otnv kabe pia 8mL amd tnv
ukpn KaAALEpyeta. Mptv mpaypatomnotnOel o epfoAilacpog puldcoetal I1mL LB Broth
HE TNV TPpooOnkn avtiBlotikol Kavapukivn, To onoio Ba xpnotpomnotnbel wg tudAo
otn Swadwkaoia te PpaocpatopwrtopéTpnons. AkoAoUBwC, yivetal enmwacn Twv
TE00GpWV KWVIKWV GAaokwv otoug 37°C kat ota 210rpm, péxpt ODgoo ~ 0,5-0,7. ItnVv
TMeElpopaTik) Slepyooia mou meplypadeTal otn SUTAWMOTIKA OUTH, N EnNwoon
SLNPKNOE TECOEPLC WPEC, KABWC PETA TO TEPOC AUTOU TOU XPOVIKOU SLACTHATOC
NODgoo TTAPE TLG ATIALTOUUEVEG TLUEG OTLG TECOEPLC KWVLKEC PLAAEC. MOALC PpTAOCEL OTO
emBuUNTO ODggo pooTEONKE 800UL IPTG otn kABe pia kwvikr dAdoka. Enwalovral
ylo TEOOEPL, WPeC otou¢ 37°C kat 210rpm. To oUVOAO TNG KOAALEPYELOG
duyokevrpeital otoug 4°C, ota 4.000rpm yia 30 min. To UTEPKEiIPEVO amoppirnTeTal
KaBwe oto ilnua meptéxovtat ta kUTTapa. Armobnkevovtol otoug -80°C.Na TOVLOTEL,
OTL TOOO 1N TIOPOAOKEUN TWV MIKPWV KOl MEYAAWV KOAALEPYELWWV OCO KAl N
dacpatoPpwTopuETPNON, Yivovtal og OTELPEG CUVONKEG KAl TOPOUCLO AUTOKOUOTOU.
XPNOLUOTIOLOUVTOL QMOCTELPWHEVA UALKA Kal OKEUN, Kal To meipapa Sie¢ayetal o

TLAYKOUG oL omoloL £xouv KabaploTel pe atBavoAn.

Amopdvwon Twv TPWTEIVWV LE TN Xprion Tnc otiAnc HisTrap Ni* Sepharose

Ouoyevomoinon Twv KUTTApwV

To Wnua twv Kuttdpwv SlaAvetal o pubulotiko Lysis Buffer (mepimou
50mL). Ztn ouvéxela, mpaypatomoleitat n Sladlkacia Tou oOMACIUATOC TWV

KUTTAPWYV HE UTEPNXOUG (sonication) péoa otov mayo. [Mpaypatomnoleital
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duyokévtpnon otig 12.000rpm, yta 60min otoug 4°C. AlaxwpilleTal TO UTIEPKELUEVO
anod to Wnua kot akoAouBel n Stadikaocia amopdovwong tng MPWIEivNg n omola

BplokeTal O0TO UTIEPKELUEVO.

KaBaplopdc pe ypwuatoypadia cuyyéveloc (AKTA - GE Healthcare) pe t otiAn

HisTrap HP Ni* Sepharose

MNa tov kKaBaplopd He Ypwpatoypadio OUYYEVELAG, XPELAOTNKE v
npooBéooupe 20uL DNase 20Units ywa peplka Aemta (2-3 min). Emiong,
xpnotpomowndnke ¢iktpo Minisart plag xprniong twv 0,45um. H otiAn Tmou
xpnotpomnotiBnke eival n HisTrap HP Ni* Sepharose kaBw¢ n mpwteivn Seopevetat
oTn PNTiVN HEOW OUVEEDNC TWV LOTIOLVWYV TIOU TIEPLEXEL TO OLILVOTEALKO GKPO HE Ta
popla. tou VikeAlou. XpnolpomolnOnke n péBodog FPLC (Fast Protein Liquid
Chromatography) ylwa tnv anopovwon. H otiAn upmopel kot S€xetal mieon pEXpL
0,8MPa. Ta Stahbpata e€LlooppOmnNonG Kal EKAoUonG €Xouv MEPAOTEL amo GiAtpo
kot amaepwBel mpwv ypnowwomnowinBolv. Avolutikd, kabapioape t otiAn Ni'
Sepharose kot tnv AKTA pe 20% aBavoln, petd nepdotnke to Equilibration Buffer
ano 1o cvotnua ywa nepimov 10 Aemta pe flow 10,00mL/min, n o Stadikaoia
npaypatonol)Onke kat yia toElution Buffer.lvetal n cuvdeon tou cuoTAMATOG UE
™V oTAANn evw Tautoxpova Tepvael Equilibration Buffer pe 0,300mL/min.
Avoiyoupe tnv UV AQuma Tou GUOTAMATOG Kol TNV adrvoupe va otabepornotndel
0TO UN6EV Ue TN oTrAN ouvdedepévn oTo pNxAavnua kat va tepvael to Equilibration
Buffer. Me to mou otaBepomnowinBbel to UV mpaypatonoleital kat n ouvdeon tng
loop Omou ¢épel NV mMpwteivn Pe TN OTAAN. Adrivoupe va TEPAOTEL OAn n
MOoOTNTA TNG TPWTEIVNG, ME TO TOU TEAELWOEL EEMAEVOUME TN OTAAN HE
Equilibration Bufferwote otL 6ev €xel ouvdeBel oTn oTAN va UnmopEoel va MEoeL. To
Elution Buffer xpnowwomowibnke ywa tv €kAouon NG TPWIEIvNG. AuTO
ETUTUYXAVETAL HEOW oTadlakng avfénong TnG LOVIKAG Loxvog. H porl tou Elution
Buffer Atav 0,300mL/min. Oco aufavetat n ovVIK WOYXUG, OIMOMOKPUVOVTaL
npwTtelveg amod tn otHAn avaloya Pe TNV LoXU poodeong Toug o€ auTh. Emopévweg,
apxka Ba mapatnpnBet ékAouon Twv acBevwg MPocdedepEvVwy TPWTEIVWY Kal 0TN
OUVEXELQ ekKAolovTal oL Loxupotepa Tpoodedbepéves. Ta kKAdopata cuAAéyovtal

ava 1mL. Meta 1o mépag tng Stadikaociag téco n otAn, 600 KAl TO PNXAvnua
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kaBapilovtal pe 20% ABavoin. Ta kKAdopata autd puldcoovtal oto Puyeio (4°C)
TIPOKELUEVOU va urtoBAnBolv oe €Aeyxo KaBapotnTaC OTO EMOPEVO OTASLO TOU
nMelpaparos. Mpayuatonoleital nAektpodopnon Twv KAACUATWY OCE TINKTN
okpuAauidiou 7,5% kat xpwon mnkti¢ ue Coomassie Blilliant Blue. Ta Seiypota
omou ¢€pouv TNV MPWTEIVN Omou pag evlladépel pmaivouv oe pa dtadikaoia

CUMMUKVWONG Kat Stamiduong.

Awmtiduon

Eva koppatt pepBpavng Siamiduong Bpalete oe uPnAn Bepuokpacia oe
NaHCOs kat EDTAyla 25min kol EETTAEVETOL PUE OUMOCTELPWUEVO VEPO ZuvexileTal o
Bpaouog yio 25min og ameoTtypévo VEPO, adou EemAuBolv kKaAd puldcoovtal o€
kaBapry aAkodAn otouc 4°C. MapoaAapBdvoups pio pepPpavn, EemAévetal mOAU
KaAd pe amneotaypévo ddH,0. Ippayiletal n pepfpavn amo tn pia mAsupd pe Evav
KOUTIO KOl €Vl TILOAOTPAKL KOL OTN OUVEXELD UETOPEPOVIOL LE TNV TIMMETO TA
KAdopota anod tnv otiAn otnv pepBpavn. H pepBpavn oppayilete Kat amo tnv aAAn
TIAEUPA PE KOUTIOUG KOl HE £LO8IKO HIKPO povtaAdkl. Emeta autr) otnpiletal oto
TIAVW HEPOG TtoTnpLlov (Eoswg Twv 500mL, to omolio neptéxel Equilibration Buffer tng
Immobilized y-Aminophenyl m’GTP Agarose column £tolL WOTE TO THAMO TNG
HEUBpAvNC ou mepléxel Ta Selypata va Ppiloketal péoa oto Stalvpa. To motrpl
{€0ew¢ TOMOBETEITAL OE GUOKEUN HAYVNTIKAG avAdeuong UE Eval HayV TN €TOL WOTE
va avadeletatl to StdAupa otoug 4°C yia 12-16 wpeg. Ot mpwreiveg drou de Ba
urouv otn Sladikacia anopdévwong pe tnv otnAn Immobilized y-Aminophenyl
m’GTP Agarose Ba umootoUv &lamibuon pe TO SGAUMO  avtiSpaong Kol

CUMMUKVWON OMwG MEPLYPAdETAL TTAPAKATW .

Anopovwon Twyv NMPWTEWVWY PUE Th Xpnon tnc otnAnc Immobilized y-Aminophenyl

m’GTP Agarose

Tnv enopévn efloopponw tn othhn m’GTP pe 5mL Equilibration Buffer 2.
Alyo mplv oteyvwoel n otiAn MpocBETw 1o KAAoUa (EVWHEVA TO KAACUOTO Ao TV
mpwWTN OTAAN amopdvwong) to omoio €xel umootel Stamiduon. KAeivw tn otAn
TOAU KaAd pe mapadAp Kal TNV TomoBstw oto potopa KUKALKAG avadeuong Kal
enwdletal pe toxvtnta 10 yia 12 wpeg otoug 4°C. Me T0O TEPAC OUTWV TWV WPWV

adnvoupe to SdAvpa pe TO PAPOC TOU va TECEL, TO OUAAEYOUUE KOl TO
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ovopaloupe Flow Through. Méoa otn pntivn €xeL mpoodebel n mpwteivn omou
BéAw va kaBoapiow. NpooBéoaue 4mL Equilibration Buffer 2 yia &€mAupa tng
otAANG. MNa va mpaypoatonolnBet n ékAouaon tng kabapng MAEov MPwTEIVNG EYLVE N
npooBdnkn 5mL Elution Buffer 2, ta omola cuA\éyovtal oe kAdopata twv 1mL.
TéAog yla kaBaplopd tng otNAng €yve n mpooOnkn akoun 5mL Elution Buffer 2,
5mL unepkaBapo ddH,0 kat téAo¢ n amoBrnkeuon mpayuatonolOnke pe 20%
AlBavoAng. [Mpaypoatomnoleital nAektpodOpnon TwV KAAOUATWV OE TINKTN
okpuAautdiou 7,5% kat xpwon mnkt¢ pe Coomassie Blilliant Blue. Ta Seiypota
Oomou ¢€pouv TNV MPWTEIvVN Omou pag evlladeépel pmaivouv oe pa Stadkaocia

CUMMUKVWONCG Kat Stamiduong.

Tuurukvwoncg Kot Atartibuong e th xpnon ewtpakt Vivaspin 4 santorius pe cutoff

10.000 Da

To SwdAupa puyokevipeital ota 3.000g, otoug 4°C avd 3min Wote va
OUMTUKVWOEL pEXpL Tov emBupnTo OyKo. ITn ouveéxela mpootiBetatl 10 ¢popég o
OYKOC Omou €xoupe ¢TAaocel tnv TPpwTelvn StaAvpoato¢ aviidpaong xwpig tnv
npooBnkn DTT. Ta delypata polpaletal os eppendorf tubes twv 1,5mL adol £xet
HeTpnOel n ouykévtpwonue Tt Xpnon Ttou avtidpaotnpiou Bradford kot
amoBnkevovtal PUe amooTelpwHEVN 50% yYAUKEPOAN He 50% Tou OyKoU Tou Selypatog

otouc -80°C.

YAwa - Avtidpaotrpla

s Stock Hepes 20mM, pH 7,9(1L): 4,76gr Hepes, KOH, 37,28gr KCIl, 100mL
Glycerol

¢ Lysis Buffer: 0,1% Triton X-100, 1mM PMSF, 2mMpB-pepkarmtoatBavoln,
Auooluun, 20mM Hepes pH 7,9

+ Equilibration Buffer: 20mM Hepes pH 7,9, 0,5M KCI, 10% Glycerol, 20mM
Imidazole

¢ Elution Buffer: 20mM Hepes pH 7,9, 0,5M KCl, 10% Glycerol, 500mM
Imidazole

s Stock Hepes 20mM, pH 7 (1L): 4,76gr Hepes, KOH, 37,28gr KCI, 100mL
Glycerol

¢ Equilibration Buffer 2: 20mM Hepes pH 7, 0,2mM EDTA, 10% Glycerol,
50mM KClI

+¢ Elution Buffer 2: 20mM Hepes pH 7, 0,2mM EDTA, 10% Glycerol, 2M KCI

*,
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*
°e

AwdAvpa Avtidpaong(100mL): 10mL 0,1M KCI, 0,476gr Hepes, KOH, 20mL
50% Glycerol, 0,3mL MgCl, 0,5M, 0,2mM EDTA, Diethylpyrocarbonate
HisTrap HP (Ni* Sepharose) (GE Healthcare)

Immobilized y-Aminophenyl m’GTP Agarose (Jena Bioscience)

¢

o
A5

X/
X4

L)

>

X/
*

Hepes (SERVA)

KCI(Merck)

Glycerol (Panreac)

KOH (Merck)
B-pepkantoatBavoAn (Merck)

L)

X/
X4

L)

X/
X4

L)

X/
X4

L)

X/
X4

L)

>

X/
*

Diethylpyrocarbonat (DEPC) (Research Organics)

L)

>

X/
*

EDTA (Panreac)

MgCl, (Panreac)

Triton X-100 (Merck)
Phenylmethansulfonylfluorid (PMSF) (SERVA)
Aucoluun(Serva)

L)

X/
X4

L)

X/
X4

L)

7/
X

L)

7/
X

L)

>

7/
*

Imidazole (Sigma)
ALBaAOAn (Panreac)

L)

7/
X4

L)

Ma tic KaAALEPYELEG Kal yLa TNV NAekTpodopnaon n peBodoloyia mapapével n dLa pe
TTOPOTAVW.

3.4 Avocoanotunwon npwteivwv (Western Blotting)

ApXIKA TtpaypaTomoleital nAektpodpopnon o€ AMOSLATAKTIKEG OUVONKEG
(SDS-PAGE) omwg meplypadnke mapomavw. H mapookeury Ttou  Sidpacikol
TMINKTWHOTOG €ylve oUpPwva He Toug Tiivakeg 4 kat 5. Qoptwbnke n dla
OUYKEVTPWON amod OAeg Tig mpwteiveg, PARN, PARN R99A, PARN Q109A, PARN R99F,
PARN R99W, PARN R99A/Q109A.

Avoooarnotunwon — HAektpouetadopd MpwIsivwy

MeTd To TEPAG TNG NAEKTPOPOTNONG TWV MPWTEIVWV Kal SLaXwpLoUO TOUG HE
Baon To popLakd Toug Bapog, akohouBel nAektpopeTadopd Twv MPWIEIVWV amnod TNV
ninktr moAvakpuAautdiov o pepPpavn PVDF, eival yvwotn wg Western Blotting. H
nAektpopetadopd Paciletal 0TO yeyovog OTL Ta cUUMAOKA pwTelvwv — SDS mou
elval apvntikad doptiopéva, PETAKIVOUVTOL HE TNV edapuoyn nAektpikou mediou
Tpog tnv avodo, e¢€pxovtal anod TNV mNKTA Kal kaBnAovovtal otn peRBpavn Adyw
LvSpodoBwv alAnAemidpdocwv. Metd to TEPAG TNG NAEKTPOPOPNONG, N HEUPBPAVN
Kol n TNkt petadépovial oe pubuotiko StdAuvpa petadopdg (Transfer Buffer).
Ztnv nepimtwon tng PVDF mponyeital éva otadlo evepyomoinong tng pe eppantion
™G HeUPBpavng o peBavoin 100% mptv Bublotel oto StdAupa petadopds.
H tomoBétnon tng mnkIAg Kal t¢ MEUPPAVNG OTN OUOKEUN NAEKTPOUETADOPAS
(xpnowomowiBnke Semidry Transfer System yLa TG avAyKeg TG mMapouoag Epyaciag)
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ylvetar avdapeca oe 8vo levyn amod xoptd Whatman, pe ™ peRBpavn
T(POCAVATOALOUEVN OTO BETIKO OO KO TNV APVATLKH OTOV apvnTiko moAo (Elkova
12 ). H emadn petagl tng MNKTNG KoL NG HEUPPAVNG TIPEMEL val €lval AUEDn XwpLg
v mnapspBoin pucaiibwv mou mapeumodilouv tnv OSLEAEUOn TOU NAEKTPLKOU
pevpatoc. H petadopd Twv MPWTEIVWVY OTN CUYKEKPLUEVN TElpapatiky dtadikacoia
€YLVE KATW amo otabepn évtaon pevpatog ota 0,35A yia 60min. H emiBeBaiwon tng
uetadopac £ywe pe PBadn tng pepPpavng PVDF pe ypwotiky Ponceau Red.
Avtiotolxa, n emBefaiwon ¢ petadopdc OANG TG MOCOTNTAG TMPWTEIVWY OTN
HEUBpaAvN, €yive pe Badipo tng mnktig pe Coomassie Brilliant Blue.

Elkova 12. JuvapLoAOynon GUGKEUN G NAEKTPOUETADOPAC.

Avoooaviyveuon

Adou petadepBbouv ol mpwrteiveg otn pepBpavn PVDF, yivetal ontikomoinon
TOUG PE avoooaviyveuon. H avocoavixveuon €ilval pia TEXVLKNA TIOU ETLTPETEL TOV
EVIOTILOUO ULaG KABNAWMEVNG OTN HeUBPAVN TTPWTEIVN Ue T BornBela avIlowUaTOoG.
H texvikn Baoilletal oto yeyovog OtL otav n KabnAwpévn mpwteivn — «avtlyovo»
OAANAeTOPACEL HE TO avtiowpa, UMopel va avixveutel pe t Pornbela evog
SeUTEPOU AVTLOWHATOC, ELSLKOU yla TO TPWTO. ApXIKA N pepPpavn PVDF peta tnv
nAektpopetadopa eupamntiletal umo Nrua avadevon os Beppokpacia SWUATIOU yLa
1 wpa ot Blocking Buffer wote va kopeotel n peuPpdvn amod tnv kaleivn tou
YAAaKTog, n omoila SecUeEVEL TIG UN ELOLKEG B€oelg mMAvw otn MeEUPBpavn. Me autd tov
TPOMo amodevyovtal oL pn e€elSIKEVUEVEG aAANAETILOPACELS TNG LEUPBPAVNG UE TO
TIPWTO AVTICWHA TToU €ival €8LKO yla TtV emBupunt mpwiteivn. Katomv n pepPfpadvn
EMWATETAL UE TO TTPWTO AVIICWHA (0TN TIPOKELUMEVN TIEPLTTWON WG TPWTO AVTIIoWUA
Xpnolgomnolitnke opdg HeTA amd avooomoinon kouveAlol pe PARN (rabbitanti-
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PARN) oe apaiwon 1:1.000 os Blocking Buffer) und ouvexy avadsuvon 12-16 wpeg
otoug 4°C. AkoAouBouv Téooeplg TAUOELG TNG HEMPBPAvNG pe PBS-T (Washing Buffer)
€kaotn¢ 15min umod avadevon oe Bepuokpacio SwHATIOU, KOL OTN CUVEXELD EMWOON
™¢ HeEUPBpavng yia 1 wpa mapouasia Tou SEUTEPOU AVTLOWHATOGS (HEPEL OOLOTIOALKA
ouvdedepévn umpolelbaon), untd avadeuoel oe Beppokpacia Swuatiou. Q¢ deutepo
ovTtiowpa ota TElpApaTa Xpnolponolndnke goat anti-rabbitlgG-HRP apatwpévo
1:10.000. EmavoAapBavovral ol TEooepl MAUOELG T MepPpavne pe PBS-T twv
15min.

H avixveuon tou €l81KOU OrjHATOG 0T CUVEXELA ODEINETOL OTO GALVOUEVO TNG
XnNUelodwtavyelag, Kabwe to deltepo avitiowpa mou eival el8IKO €vavtl rabbit 1gG
ovoooodalplvwy, HETA TN tPoodnkn kataAAnAou avtidpaotnpiou divel mpoiov mou
TIAPAYEL £VTOVo PwC (OUYKEKPLUEVA WG amotéAeopa ofeldwaong TnG AOULVOANG amo
v umnepofeldaon). H epdavion yivetalt oUuPwvo HE TO TPWIOKOAO TOU
ouotnuatog avoooavtixveuong ECL Plus kat pe tn BorBeta tou unxavruotog Floar
ChemE imaging system pe diapkela epdaviong 3min (Ewova 13).

Ewkova 13. Juvomtikn Stadikacia avocoaviyveuong kat eudaviong Tou orUoToc.

YAwa - Avtidpaotrpla
Transfer Buffer 1x: 10% Running Buffer 10x, 10% Methanol (100%), dH,0
PBS 1x (Phosphate Buffer Salts): 137mM NaCl, 2,7mm KCl, 4,3mM Na,HPOQO,,
1,47mM KH,POq,
Blocking Buffer: 0,1% Tween, 5% yaAa, PBS 1x
Washing Buffer (PBS-T): 0,1% Tween, PBS 1x
NaCl (Merck)
KCl (Merck)
Na,HPO,4 (Merck)
KH,PO4 (Merck)

e

%

e

%

53

AS

53

AS

53

AS

e

AS

53

A

X3

A
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*
°e

Methanol (Merck)
Tween (EuroClone)

*
°e

¢

Ao o€ oKOVN

o
A5

>

X/
*

Ponceau Red (Sigma)

L)

>

X/
*

Rabbit anti-PARN serum (guyevikimapaxwpnonk. A. Virtanen)
Goat anti-rabbit IgG-HRP (Chemicon)

ECL Plus (Amersham)

PVDF

L)

X/
X4

L)

X/
X4

L)

X/
X4

L)

3.5 HAektpodopnon oe pn anodrlataktikéG cuvOnkeg (Native-PAGE)

Native-PAGE

Yndpyxouv moAAol Tapdyovie¢ Tou emnpedlouv Tov NAEKTPOodOopNTLKO
Slaxwplopo twv npwteivwv (pH, Bepuokpaocia, évtacn nAektpikol mediou, eidog
Tou nAektpodopntikoL mediou, avadoyia akpuAaptdiov mpog StoakpuAapdiov otnv
ninkth (crosslinking), péyebog kat oxnua Blopopiou kot ¢uon Tou PUBULOTIKOU
SLaAUMATOG). 2TNV NAEKTPOdOPNCN OE N ATOSLOTAKTIKEG CUVONKEG N TINKTN TPEXEL
he TNV amoucia SDS kat DTT, SnAadn pe TV anoucio omoSLOTOKTIKWY TapayOvVIwy
Kol oL TpwTteive¢ &g petouctwvovtal otoug 95°C. Itnv nlAektpododpnon oe
OMOSLOTOKTIKEG OouvONKeG o Slaxwplopog Paociletal oto poplako Papog NG
npwtelvng evw otnv nAektpodopnon oe pn amodlaTakTKEC ouvONnKeg He Baon to
E£0WTEPLKO TOUC dopTio, 0To HEYEOOG Kal To oxpua touc. OL MPWTIEIVEG HE aUTH TN
Sladkaoio cuykpoTOUV TN TPLToTAYN TouC Stapopdworn. To toonAektplkd poptio TG
Uno peA€tn mpwrteivng, PARN, eivat 5,68 dapa pe Baon autd to Sedopévo
akohouBnBnke n mapakdatw Siadikaocia yia OAeg TG mpwrieiveg pag (PARN, PARN
R99A, PARN Q109A, PARN R99F, PARN R99W, PARN R99A/Q109A). Apxika,
TIAPACKEVACAUE TNV TINKTA Omou 6Oa xpnolwgomowjoouvpe. H pia daon tou
TiNKTwpatog anoteAel to Stacking gel (5%), otnv omola €ywe n ¢poptwon twv
SEYUATWY TWV MPWTEIVWVY KOL TO «TIOKETAPLOUA» TOUG oTo (6lo LPOG TTPOKELUEVOU
OAec oL SLadpopeg va tpe€ouv ouyxpova. Tn deltepn PpAon amoteAel TO MAKTWHUA
SlaxwplopoL 1 Separating gel (5%), 6mou oL MpwTeiveg Slaxwplotnkav avaloyo UE
TO OALYOUEPN) TIOU amoTeAoUVTaL
H mopaokeur tou S1dbacikol MNKTWHATOG £ylve oUUPWVA LE TA CUOTOTIKA TWV
TIAPAKATW TILVAKWY 6 KaL 7:

Mivakag 6. Stacking gel 5%

Components mL
40% acryl — Bisacrylamide mix 0,4
4x Stacking Buffer (Tris HCI pH 8,8) 1
dH,0 2,6
TEMED 0,010
APS 10% 0,020
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Nivakag 7.Separating gel 5%

Components mL
40% acryl — Bisacrylamide mix 1,25
4x Running Buffer (Tris HCI pH 8,8) 2,5
dH,0 6,25
TEMED 0,010
APS 10% 0,050

MNpooB<toupe teAeutaioug Toug KataAuteg APS kat TEMED mpokelpévou yila
™V NN TWV MNKTWUATWV.

Yta Selypata €ywve n mpoobnkn Loading Buffer N.P. 2x, mpokelpévou va
€XOUHME OUYKEVIPpWON 1x OTO TEAIKO TPWTEIVIKO OSldAupa.Mpayuatonolldnke
neUPantion tou mMnktwpoto¢ ot Electrophoresis Buffer 1x péoa otn ocuokeun
nNAgktpodoOpnong Kal ¢popTwon Twv SEYHATWY O0To TNKTWHA. Ol MOoOTNTEC TWV
Selypatwyv mou $poptwbnkav umoloyiotnkav Bacel t¢ KopmuAng Bradford mou
KOTAOKEVAOTNKE. H nAekTpodOpnon Twv SELYUATWY EYLve HE ePapuoyr) NAEKTPLKOU
nieSiou 90Volt, otoug 4°C yia 3 wpeg aAld o xpovoc propel va eival StadopeTikog
OMOTE MPOYUOTOTIOONKE KoL N TTApaKOAOUONOoN TOU UETWTTOU NG SLadPopnG TNG
XPWOTLKAG Ttou evuTtapyel oto Loading Buffer (Bromophenol Blue). Mg to mépag tng
NAEKTPODOPECNC TIPAYLATONOLONKE AVOCOAMOTUTIWON KAl QVOCOQVIXVEUGH OTWG
avaAuOnke mapandavw (Evotnta 3.4).

YAwa - Avtidpaotipla
4x Running Buffer (200mL): 36,3gr Tris, HCI, puBuion pH 8,8
4x Stacking Buffer(50mL):15,1gr Tris, HCI, puBuion pH 6,8
Electrophoresis Buffer 1x(1L): 0,192M Glycine, 0,025M Tris
Loading Buffer N.P. 2x(10mL): 4x Stacking Buffer, 20% Glycerol, 0,02%
Bromophenol Blue
Tris (Merck)
HCI (Merck)
Glycerol (Panreac)

3
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e

*

e

*

e

*

e

*

e

%

%

%

%

%

Acryl-bisacrylamidemix (Merck)

SDS (SIGMA)

APS (Merck)

TEMED (Merck)

Glycine (Merck)

Bromophenol Blue (Rasearch Organics)

Kit for Molecular Weights 14.000-500.000 Non-denaturing PAGE (SIGMA-
ALDRICH)

e

%

e

%

e

%
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3.6 Métpnon tng evepyotntag tng PARN pe Kuavo tou pebuleviov

Apxn tng uebodou
H uéBobog otnpiletal otn peiwon tng dwadopdg amoppodnong (AA) tou
moAu(A) ota 662nm 600 aufavetal n cuykévipwon tou [51,52]. J0udpwva pe TNV

opxn auTH Kal Ue BAaon TNV MPOTUTN KAUMUAN YIVETOL N LETPNON TNG CUYKEVIPWONG
oe plo avtidpaon twv 100ul, pe mpooBnkn 900ul StaAVpatog Kuovolu TOu
pueBuleviou. To tedeutaio mepLléxel kKuavo Tou peBuleviou To omoio MpoodEveTal 0To
moAupepEG ToAU(A) kat EDTA oe ocuykévipwon 2mM 1o omoio dsopelel Ta LOvVTa
payvnoiou. Ta Lovta payvnolou gival amapaitnta yla tnv Aeltoupyio Tou eviUpou
Kol €toL To EDTA Seopevovtag ta LOVIO OTAUATAEL TNV aviidpacn. Melwon tng
OUYKEVTPpWONG tou ToAU(A), mou odeiletal og evIupikr Spaon €XEL WG CUVETELA TNV
avénon ¢ amoppodnong. EToL yla tnv HETPNON TNG EVEPYOTNTAC POooTiBeTal (Sl
noootnta oAu(A) oto TudAo Kal otnv avtidpaon, 6mou N TR TNE anoppodnaong,
LETA OO CUYKEKPLUEVO XPOVIKO SLACTNUO oTnV aviidpaon, sival eVBEwg avaioyn
™N¢ moootTnTaG MoAU(A) Tou amotkodopundnke.

Kotaokeur mpoturing KapmuAng oAu(A)

Ta Selypata ywo TNV KATOOKEUN TNG TPOTUMNG KOUMUANG ETOLUAOTNKOV
oupudwva pe tov Mivaka . Metd tnv mpooOnkn tou SLOAUHATOC Kuavou Tou
pebuleviou ta Seiypota enwdotnkav ywo 15 Aemttd otoug 30°C oto okoTtdSL Kal N
dwTopETpNOoN £ylve ota 662nm. To GWTOUETPO UNOEVIOTNKE UE TN MEYAAUTEPN
ouykévtpwon ToAu(A) (10ug/ml teAkny ouykévipwon). Ymoloyiotnke n Siadopa
anoppodnong (AA) Btovtag to TUGAO wc 0. ATtO TNV MPOTUTN KOUMTUAN TPOKUTITEL N
eflowaon amo tnv onolo Umopel va uTtoAoyLoTel N moootnTa MoAu(A) tou uSpoAueTal
KaTd TLG eVIUULIKEG avTdpaoelg (Mivakag 8).

Nivakog 8. Npotumn KapmOAn moAu(A)

TeAkn
OUYKEVTPWON 0 2 4 6 8 10 (T)
ToAu(A) (10ug/ml)

ToAu(A) 100pg/ml
0 20 40 60 80 100

()
AldAupa
100 80 60 40 20 0
avtidpaong (ul)
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AldAupa Kuavou
900 900 | 900 | 900 900 900
Tou pebuleviou (ul)

XpovokaprmuAn evluptkne dpaong

H avtiSpaon Aappavel xwpa otou¢ 30°C. H avtibpaon amoteAeital and to
StaAupa avtidpaonc, moAuA), Dithiothreitol (DTT) , RNase Inhibitor kat kuavo tou
puebuldeviou (Methylene Blue). OAa autd pall emwalovtal oto okotadt yia 15min
otou¢ 30°C, pe To MépaC Tou XPOVOU TIPAYUOTOMOLANKE N TPooBrkn Tou eviluou,
TOOO TOU aypilou TUMOU 600 KOl QUTWV TIou HEPOUV TIC UeTOAAGEELS. AkOoAouBel
dwTtopETpNon Tou SlAAUPOTOC Ot 662NM, EMWOON YO 5min 0To OKOTASdL, OTOoUC
30°C, dwtopétpnon ota 662nm, enwoaon yla 10min, dwtopétpnon, Enwaon yla
20min, dwtopétpnon. EToL £XOUHE Of TOKTA XPOVIKA SlaoTAHATA TNV TIUH TNG
anoppodnong Kalpéoa amd auth Kat tn dpdacn tou evivpou.Me tn Bonbesla Tou
UTTOAOYLOTIKOU Ttpoypappatog GraFit 6 uTtoAoyloTnKaV Ol TLHEC TWV Ky KAl Viax Kot
oL avamapaotadnkav ot ypadlkéG mopaoTacel twv MichaelisMenten kot

Lineweaver-Burk ) Twv SutAwv avactpodpwv.

YAwa - Avtidpaotipla

+* Methylene Blue 0,01% (20mL): 0,476mL  Methylene  Blue,
Diethylpyrocarbonat (DEPC)

¢ Methylene Blue 0,0012%: 0,1M Mops, Diethylpyrocarbonat (DEPC), KOH,
12mL Methylen Blue 0,01%, 0,4mL EDTA 0,5M

** Methylene Blue (Merck)

» Diethylpyrocarbonat (DEPC) (Research Organics)

++ EDTA (Panreac)

** Mops (Aesar)

+»» KOH (Merck)

¢+ Dithiothreitol (DTT) (SERVA)

+* RNase Inhibitor (Biolabs)
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3.7 KAwvormoinon twv PARN kat PARN R99A/Q109A otov mAacpbiakd dopia
pcDNA™,/TO.

pcDNA™,/TO

O mhaoudlakdc ¢opéac pcDNA™,/TO (Ewdva 14) eivar évac dopéag
urtepékdpaonc pe 5,1Kb kat xpnotpornoteital pe to ovotnua T-Rex'™. O dopéac
ETUTPEMEL TNV EMAYOUEVN E£KPPOON HECOW TETPAKUKALVNG TOu yovidiou mou pog
evlladépel oe OnAaotikd KUTTOpPO HE OUVOLOPOAUVON TOUC HE Tov ¢opea
pcDNA™,/TR. O bopéac pcDNA™,/TO mepiéxet 500 BETELC XELPLOMOU TETPAKUKALVAC
(TetO,) pe CMV (cytomegalovirus) umtokwvnth yla €kdppacn Tou yovidiou e€aptwuevn
oo TeTpakukAivn. Ot TetO, aAAnAouxieg xpnoluevouv w¢ BEoelg mpoodeong yla
Téooepa popla kotaotoAéa Tet (meplapBavel U0 opodipepn KatactoAéa Tet) Kot
Poodidouv avTamokplon otn TETPAKUKAlvn yla 1o yoviblo evéiadépoviog. O
katootohéag Tet ekdpdletal and 10 mMAaoudLakd popéa pcDNA™/TR. Arnoucia
TETPAKUKALVNG , N €kdppacn Tou yovidiou Tou cag evOLOPEPEL KATAOTEAAETOL QO
™V npocdeon tou Tet KATAOTOAEQ opodLpuEPpwWY otic TetO, aAAnAouyiec. Mpoaobrkn
TETPAKUKALVNG ota KUTTOopa KATOoTEAAEL To uBpidio CMV/TEtO, Kal UTIOKLVNTAG O

pcDNA™,/TO emutpénwvrac T €kdpaocn tou yovidiou.
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Ewova 14. Artelkdvion tou haopdlakol popéa pcDNA™,/TO.

KAwvoroinon twv PARN kat PARN R99A/Q109A otov dopéa pcDNA™,/TO

AkoAouBnOnkav tTa MapaKATW Bripata yla tTnv KAwvomoinon Kal tTnv ékppacn
TwvV yoviSiwv mou pog evéladépouv.

v' Mg Bdon tv aAAnlouxia moAucuvdétn tou ¢opéa Bpiokoups tn Béon
€L0aywYyn¢ Tou yovidiou

v s0v6eon Tou emBupntol  yoviSiou-evBépatoc otopcDNA™./TO ko
SlapdAuvon tou oe E.coli. H emloyn Twv SLAOAUCUEVWY KUTTAPWY EYLVE
XPNoLhomnolwvtag avtlBLlotiko 100ug/mL ApmikuAivng

v Avdluon twv Sslypdtwv yla thv moapouciot tou evBépatog pe mEPN
TLEPLOPLOOU

v Emloyr] Twv Selypdtwy HE TIC owotd Opavopata Kot XpARon Tng
aAAnAouxiong yla emBeaiwon Twv amoTeAECUATWV.
AVOAUTIKA yla TNV epATwon ¢ KAwvormoinong xpnolpomnoljoaue to In -

Fusion HDCloningKit (Clonitech®). Apxikd, Tmpaypatonowidnke médn Tou
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pcDNA™,/TO pe EcoRl (MpwtokoMo TaKaRa BIOINC). Ot aAnAouxio dmou
avayvwpilel to cuykekplpévo Eviupo eploplopol eivat GAATTC.ZuvBnkeg otov

Nivaka 8.

Mivakoag 8. TuvBrkeg MEYNG

MpwtokoAAo TaKaRa EcoRl
EcoRl lul
10x HBuffer 2ul
pcDNA™,/TO 10uL
ddH,0 7ul
V teAko 20uL

MNpayuatonoinoape 6&vo avtdpaocslc mePewv. To EcoRl mpootéBnke 1n
tehevtaia otypt. Enetta ot 800 avttdpAoELl EMwACTNKAV yla 2 wpeg otoug 37°C.
Ma va otapatiosl n aviidpaon nmpootednkav 5ul Loading Buffer 6x. MoapdAAnAa
npaypatonowOnke evioxuon tng PARN kot tng PARN R99A/Q109A. Ol €KKLVNTEG
Omou xpnotlpomnolnOnkav ivat idtot kat yia tig SUo aAAnAouxieg oAAG oTa AKPA TWV
EKKLVNTWV UTIAPXOUV oL BAcELS amod tn mEPn woTte va mpaypatonolnbel o opodAoyog
ovaouVSLOOUOG, 0 OXESLOOUOC TWV EKKLVNTWV TtpaypoTomnotdnke pe €va tool tng
Clontech kat cav dopéag eméxBnke o pcDNA™,/TO kat Ttou evBépa n PARN (600
adopd TOUG EKKLVNTEC oL HeTaAAdatelg Pplokovtal oe TETOlo onueio omou bdev

ennpealel tv Snuioupyia toug (Mwvakag 9).

Nivakag 9. Ekkivntég evioxuong tg PARN kot PARNR99A/Q109A.

EkKwvNTEG (primers)

PARN Forward CAGTGTGGTGGAATTCATGGAGATAATCAGGAGCAA

EcoRl Reverse GATATCTGCAGAATTCTTACCATGTGTCAGGAACTTA

H avtidépaon evioxuong Atav twv 50uL. XpnowuomnolOnke n moAupepdon KAPA
HiFi HotStart Ready Mix. Zto mapakdtw mivaka (Mivaka 10) avaypddovtal ot

ouvOnkeg evioxuong Twv aAAnAouxLwy.
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Mwaxkag 10. Oepuiko podiA evioxuong.

Avtidpaon Evioxuong aAAnAouxiog twv PARN kat PARN R99A/Q109A

2x KAPA HiFi HotStart Ready Mix 25uL
PARN EcoRI Fwd 1,5uL
PARN EcoRI Rev 1,5uL
Plasmid - DNA 1ul

ddH,0 21uL

To Bepuikd mpodiA Tou KukAomownt TnG avtidpaong PCR yla tnv evioxuon twv

PARN kat PARN R99A/Q109A.

Type of reaction Cycling condition
Indial Denaturation 95°C (3min)
Denaturation 98°C (20sec)
Annealing 65°C (15sec)
Extension 72°C (2min)
Final Extension 72°C (10min)
Hold 4°C

25 Cycles

Mpayuatonotndnke nAektpodopnon Twv mMPolovIwyv Tng MEYNnS Kat tng PCR

evioxuong oe mnkty ayapolng 1%. OAa ta mpoidvta tng mEPYNC uMEoTnoAv
kaBaplopod pe to PCR clean-up gel extraction MACHEREY-NAGEL.

Metd TNV QmopOvVWOon omo Tn TNKTH, Tpaypatonoldnke ouvdeon Tou

pcDNA™,/TO kat tou emBuuntol evBépatoc. Omnwe eixape avadépel To
TIPWTOKOAAO TTOU XpnaoLuomnoldnke Atav To In - Fusion” HD Cloning Kit (Clonitech®).
H avahoyio tou evBéparog : pcDNA™,/TO eivan 3 : 1. Sto Nivaka 11 ametkoviovrol
oL ouVOnKeg TG ouvdeonc.

Nivakag 11.5uverjKkec e ouvdeonc pcDNA™,/TO — PARN (pcDNA™,/TO PARN) kat pcDNA™,/TO —
PARN R99A/Q109A (pcDNA™,/TO PARN R99A/Q109A)

pcDNA™,/TO 1,25uL
PARN (WT / R99A/ Q109A) 6,75ulL
Enzyme 2uL
ddH,0 -

OuL SVo avtdpdoelg enwdotnkav ywa 30min otoug 50°C. Xnuukog
HETAOYXNHOTIONOC 0T KUTTaptkry oewpd E.coli XL1-Blue tdoo yia to pcDNA™,/TO
PARN 600 kot ywa to pcDNA™,/TO PARN R99A/Q109A. To avtiBLotikd
avOeKkTIKOTNTAG ATAV N aprikiAAivn. Katd t) Sldpkela Tou UETAOXNMUATIOMOU TO
Bpemtikod mou xpnotpomnolfnke Atav SOC Media (petatponr tou SOB Media og SOC
Media). Emetta entotpwOBnkav tplAia pe avBekTikdTNTA 0TNV AUTTLKIAALVN.
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And TG amolkieg mou avamtuxbnkav, TapPoAAPapE OCEG TEPLOCOTEPEG
UTTOPECALE YLO TNV AVATTTUEN TOUC O uypn MIKP KaAALEpyela. AmopovwOnkayv ta
mAaopidta (Nucleo Spin Plasmid MACHEREY-NAGEL kit). HAektpodopnBnkav oe
iNKTH ayapolng 1%, uméotnoav mMEPn e TG dLleg ouvOnkeg mou meplypddnkav
mapanavw Kat nAektpodopnon o mnktn ayapolng 1%, ywa tnv emiBefaiwon tng
€loaywyng tou evlBépatog. Emiong otaABnkav yia aAAnAouxion yla tnv pn Tuxov
Omapén HeETaAAAEEWV.

YAwa - Avtidpaotipla

®opéac pcDNA™,/TO

In - Fusion” HD Cloning Kit (Clonitech®)

EcoRI TaKaRa BIO INC (TAKARA BIOTECHNOLOGY)

MoAupepaon KAPA HiFi HotStart Ready Mix (KAPA BIOSYSTEMS)

PCR clean-up gel extraction MACHEREY-NAGEL

SOB (1 L): 20gr. Tryptone, 5gr Yeast Extract, 0,5gr NaCl, 10mL filter-sterilized

1M MgCl,, 10mlL filter-sterilized 1M MgSQO;4

+ SOC (100mL): 2mL filter-sterilized 20% (w/v) glucose, SOB Medium to a final
volume of 100mL

+» TAE 50x: Tris Base 24,2% v/w, aketoflkooV 5,71% w/w, EDTAO,05M pH 8,6

+* Loading Buffer 6x: Bromophenol Blue 0,09%, Xylene Cyanol 0,09%,
MukepoAn 60%, EDTA 60mM.

% ddH,0

+* Escherichia coli strain XL1- Blue (xnUIKAETILOEKTLKA)

X/
X4

L)

X/
X4

L)

X/
X4

L)

X/
X4

L)

X/
X4

L)

7/
X4

L)

e Tryptone (Fluka)

% Yeast Extract

NaCl (Merck)

MgCl, (Alpha Aesar)

MgSO, (Applichem)

LB Broth (Scharlau)

LBAgar (Scharlau)
AprukAAivn(AppliChem)
NucleoSpinPlasmidMACHEREY-NAGELKkit
Ayapoing (Sigma)

DNA poplakog paptupag 100bp (Fermentas)

K/
A X4

5

S

e

*

5

S

e

*

e

%

e

%

e

%

e

%

e

%

Midori Green DNA strain (Nippon Genetics)

%

A

Bromophenol Blue (Research Organics)

%

A

Xylene Cyanol (Merck)

%

A

MukepoAn (Panreac)
Tris (Merck)
AKeTOELKO 0EU (Merck)
EDTA (Panreac)

%

A

e

AS

X3

A
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3.8 Kuttaptkn Zeipd —Xeplopoi

Itnv mapoloa HEAETN xpnolgomownOnke n kuttapikn oelpd NCI-H520.

MpoKeLTaAL yLot AvBPWTILVN KUTTAPLKN OELPA a0 KAPKIVWHO €K TIAOKWOWV KUTTAPWV

TOUu TveUpova. Ta KUTTAPA TNG KUTTAPLKAC QUTAG OELpAg oxnuatilouv povooTiBeg
emudaveleg oto Tannto avantuéng (Etkova 15).

Ewkova 15. KOttapa NCI-H520

Antoyuén KutTtapwv

>

Y

Y

Ta drahiSia (cryovials) ou mepiéxouv Ta kUTTApa amod toug -80°C (f vypd
alwto) 6mou Atav anodnkeupéva, spparmtifovial o uSatdhoutpo (37°C) pe
Ama avadeuon.

Adou Eemaywoouv Ta KUTTapa, yivetal kaBaplopog tou ¢laAibiou pe
alBavoAn 70% e€wtepLka.

AkoAouBel petadopd TOU ALWPHHOTOG TWV KUTTAPWVY o ¢AaAkov 15mL pe
eTUA€ov pooBnkn ppéokou BpemTikoU UALKOU péxpL to 10mL.
@uyokévtpnon Tou alwpnpatog ota 1500rpm yia 2min

Metadopd oOTOV amaywyo Kol OIOMAKPUVON TOU  UTIEPKELUEVOU,
TiPOKeLEVOL va amofaloupe to DMSO TOU TEPLEXETOL OTO OPXLKO
KPUOTIPOOTATEUTIKO BPETTIKO UALKO TWV KUTTAPWV Kot Spa avaoTAATIKA oTnV
QVATTUEN TOUG.

MpooBrkn 10mL Bpemntikov RPMI (10% FBS) kot petadopd oe T25 flask.
Enwoaon Twv Kuttdpwv otoug 37°C péxpl va tpookoAAnBolv 6To TAATLO TG
dAdokag

AdoU n MANPOTNTA TWV KUTTAPWV Pptacel 90-100%, petadEépoupe Ta KUTTOPA
HETA amod tpuvornoinon oe T25 flask.
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AvakoAALEpYELA LovooTLBNC KOAMEPYELOC

MNa tv avakoAAEpyEld TwV KUTTApwV eival amapaitntn n Swadwkaocia tng

tpuPvonoinong. MNa va mpoPolue og tpuPvoroinon, N MANPOTNTA TWV KUTTAPWV

oto Tamnnto tng dAdockag avamtuéng Ba mpemel va ivat 90-100%. Etol Aoutov

okoAouBou e ta e€n¢g Brpara:

>

YV V V V

A\

>

MapatnpoUpE TA KUTTAPA OTO HLKPOOKOTILO. EAEYXOUUE KOl ONUELWVOUUE
pHopdoloyia Kuttapwv Kat TAnpotnta tamnntiou (confluency).

AmopakpUvou e (Le avappodnon) To BpemTIKO UALKO TNG KAAALEPYELAG.
ZeMAEVOULE Ta KUTTapa pe StaAupa PBS 1x (*).

MpooBétoupe tdAupa tpudivne — EDTA 0,05% (0,5mL yia dbLdAn 75cm?).
AvoklvoUpe tn PpLaAn £€tol wote 1o StaAlupa Tpudivng va KaAuPel O6Ao To
TamATLO.

Metadépoupe ta KUTTOpaA oTov enwaothipa (kKAiBavoc 37°C) ywa mepinou 1-
2min. lopatnpoUUE TO OXNUA TWV KUTTAPWV OTO MIKPOOKOTILO, Kol
€AEYXOULE aV £XOUV OTOKTHOEL oPaLPLK) Lopd).

MNpocoB<toupe TNV KAtaAnAn mocotnta BOpentikol UAWoU RPMI, 1%
Antibiotic-Antimycotic (10mL Bpemtikol yia dbLdhn 75cm?).

Emavaiwpol pe ta KUTTapa Kol to SLacTElpOUE OpOLOpOpdA LE TILTETA (TWV
10mL)

Y10 oNUEio aUTO UIMOPOUUE va XWPLoOUHE Ta KUTTapa o€ SU0 1) TIEPLOGOTEPEC
dAAOKEC 1 OMAQ va QIOMOKPUVOUHE HEPOC TWV KUTTAPWV otnv Nnén
umapyouvoa GpAACKA.

KaBe ¢opd mou yivetal n tpuvomnoinon, Kataypadetal wg népacpa (r.x.
népaocpa pll-passage 11)

(*)Znueiwon: to PBS SLaAupa TTOU XPNOLUOTIOLELTOL OTOV XELPLOUO TWV KUTTAPWY,

elval pIATPOpPLOUEVO KaL ATTOOTELPWEVO.

JUAOYI TWV KUTTAPWV

>

>

*ATopakpuvon BpenTtikoU UALKOU Kot TTAUGH TwV KUTTAPWV LE TIAYWUEVO KOl
anootelpwpévo PBS 1x (3 popEg)

*Tpugvoroinon Twv KUTTApwv oUpPwva HE TO TPWTOKOANO ToU
TiEPLYPAPNKE TAPATIAVW

*QOpoyevomnoinon Twv amoKOAANUEVWVY KUTTAPWY HE TIMETAPLopa o PBS 1x
(A RPMI), ko petadopad os eppendorfs 1,5mL.

DuyokEVTpnon Twv KUTTAPWV yta 5min otig 3.000rpm otoug 4°C.
ATIOLGKPUVON TOU UTIEPKELEVOU TIPOOEKTIKA Kot pUAAEN TOU LW UOTOG OTOUG
-80°C, péXPL VO XPNOLUOTIOLNB0UV TIELPOUOTIKA.

*Ta BApaTa AUTA TTPAYLATOTIOLOUVTOL O€ EMAYWYO KABETOU VNUATIKAG PONAG.

WYuén twv KUTTAPWV

>

Tpuywurnoinon Kuttdpwv
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MpooBnkn Bpentikol UALkoL (10mL yia T75 flask)

Metadopad awwpnpatog os ¢paikov 10mL

®uyokévipnon otic 1.500rpm yia 3min otoug 4°C.

Metadopa oTOV amaywyo Kol AnopAKPUVOT TOU UTIEPKELUEVOU.
EnavadidAuon tou l{Apatog Twv Kuttapwy o€ 1800uLRPMI (10% FBS).

YV Y V VY

MpooBnkn 200uL kpuompootateutikol DMSO (TeAlkd KPUOTIPOOTATEUTIKO
StaAupa 20% DMSO).

Metadopa o cryovial.

Apyn YU péoa oe cryobox (1°C/1min) otoug -80°C.

ArnoBrikeuon otouc -80°C rj o€ vypd dlwrTo.

Y V V

YAwa - Avtidpaotipla
OpenTIKOUALKO: RPMI, 10% FBS, 1% Antibiotic-antimycotic
PBS 1x (Phosphate Buffer Salts): 137mM NaCl,2,7mm KCl, 4,3 Na,HPOQ,,
1,47mM KH;PO4
RPMI (Biosera)
FBS (Biosera)
Antibiotic-antimycotic (Gibco)
DMSO (Sigma)
Tpuyivn (Biosera)
EDTA (Merck)
NaCl (Merck)
KCl (Merck)
Na,HPO4 (Merck)
KH,PO4 (Merck)
ABavoAn (Sigma)

X/
X4

L)

7/
X

L)

7/
X4

L)

7/
X4

L)

7/
X

L)

7/
X4

L)

e

A

e

S

3

S

3

S

e

A

e

*

5

S

3.9 AlapoAuvon KUTTapwv ONAACTIKWV UE XpPrion AUTOCWHATWY

NpwtokoAAo StopdAuvoncg

1. Mpwto BAua amoteAel n TpuPLVOmoOiNoN TWV KUTTApWY Uilag dAdaokag T75
flask otnv omol n mAnpdtnta twv kKuttdpwv 95-100%. O aplBuog Twv
KUTTApwV urtoAoyilovtal HeTd amno YEtpnon os mAaka Neubauer, kat o€ auth
™ GAGOKA Htopolv va GpTdoouv we Kot 42,5x10° kUTtapa.

2. e kaBe well evog 6-well mpooBétoupe to 1/24 amd TA MOAPATIAVW
tpuvomolnuéva KUTTapa €tol wote o€ kaBe well va €xoupe mAnpotnta
nepinov 70-75% petd and enwaocn otou¢ 37°C. H mAnpdtnta autnh
evbeikvutal yia tn dtapoAuvon (Ewkéva 15).
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PARN
RO9A/Q109A

Ewkova 16. 6-wellplate yia untepékdpaon amoadevulacwv.
3. T tn dtapoAuvon xpnotpomolfnke to X-fect reagent, to omoio mepléxel 1o
X-fect Polymer kat to X-fect Reaction Buffer. To X-fect Polymer oxnuartilet
KOTLOVLKA. AUTOCWHATLAL KoL ETUTPETEL TN StapoAuven mAacuidiakol DNA ota
KUTTOpA TwV BNAACTIKWY PE TTOAU peyaAn amodoon. To avildpaotrplo auto
ouvbualopevo pe DNA, oxnuatilel AUTOCWHATO TIOU CUVTNKOVTOL HE TNV
KUTTOPLKN UEUBPAVN TWV KUTTAPWV-OTOXWV KOL aroXUVOUV TO TIEPLEXOUEVO
DNA OTO €0WTEPIKO TOU KUTTOPOU (0TNV TEPUMTWON HOC MAAUE ylo UV
Stapoluvon 6vo mAaouldiwy, TO éva ¢épel TOo emBuuntd yovidlo
unepekdpaon ). Emiong, eival avaykaia ota Melpapata UTEPEKPACNC KL N
Umapén KUTTAPWV TIOU XPNOLHEVOUV w¢ control kot to omoia 6¢
StapoAUvovtal, KoBwg Kal w¢ apvniliko control kUTtapa TO oMol
StapoAuvovtal pe mAacudlakd popea o omoiog ival Adelog xwplc Kaveva
yovibio va unepékdpaon, ta ovopalovpe MOCK kuttapa. Etol, n olykpLon
ota enineda ekppacng Oa yivel kat pe ta MOCK kUTTapa.
4. [0 TO OXNMOTIOUO TWV AUTOCWUATWYV €ToLaloupe dUo StaA\upata: éva DNA
mix kat éva X-fect mix cOpdwva pe TG €€ng evdeifels:
> DNA mix: 6pg mhacudiouv (6/7 pcDNA™¢/TR, 1/7 pcDNA™,/TO PARN A
pcDNA™,/TO PARN R99A/Q109A) oe 100pL X-fect Reaction Buffer avd
well.  OuL ouykevipwoelg Ttwv TAaoubiwy PETPRONKE He TO
Qubit™DNAAssayKits

» X-fect mix: 1,8uL X-fect Polymer oe 100uL X-fect Reaction Buffer ava well

5. MNapackeur tou transfectio nmix: Avaptyvuoupe to DNA mix kat to X-fect mix
Kol Ta adrVouUE va emwactouv yia 10min og Bepuokpacia Swuatiou.

6. MapdAAnAa amopokpuvoupe amo kaBe well 1o Opemtikd UAKO pe
avappodnon kat EEMAEVOUUE T KUTTOPA LE KPUO KAl AMOOTELPWHEVO PBS 1x
(ImL) dVo dopég. Mpv tnv mpocOnikn tou transfection mix mpooBETouue

OpemTIkO UAKO Xwpl¢ ovTIBLOTIKA-AVTLUUKWTIKA o€ kdBe well (0,75mL
RPMI/well)
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7. Metd to mMEPOG TOU XPOVou enmwaong tou transfection mix, potpaloupe 1o
teAevtal Pe KUKALKO tpomo (dropwize) ota KUTTapa mou mpoopilovtal yla
StapdAuvon kat adprjvoupe to 6-well va enwaotel otoug 37°C.

8. Metad amnod 5 wpeg AMOUaKpUVOUE TO BPeMTIKO UALKO amo ta StapoAuopéva
KUTTOPO KOl TO QVTLKAOLOTOUUE HETA amo 2 mAvoelg pe 0,5mL PBS 1x, me
1mL dp€oko BPeMTIKO UALKO XwpPLC avTLBLOTIKA-AVTLHUKWTLKA o KaBe well.

Yriepékppaon PARN kat PARN R99A/Q109A
Meta tn dadikaoia ¢ StapoAuvong ta €€n¢ Brinata akoAouBnbnkav yla

NV ulepkékdpaon:

1. Meta amo 24 wpeg amd TN SLOHOAUVON TWV KUTTAPWV Yivetal oAAayn
BpemtikoU UALKOU petd amd 2 mAvoelg pe 0,5mL PBS 1x, me 1mL ¢ppéoko
BPeNMTIKO UAIKO XwpPIG OVTIBLOTIKA-OVTIMUKWTILKA aAAGQ TN Tpoodnkn
SdofokukAivng 0,5ug/well (avaloyo tng tetpakukAivng). Emwaotnkav yia 24
wpeg otouc 37°C.

2. AxolouBeitalr n Siadikacia cuUAOYNAG TwV KUTTAPWY ONMwG TEPLypAdnKe
TIOPOTAVW.

YAwa - Avtidpaotipla
% Qubit™'DNA Assay Kits
** OpenTIKOUALKO: RPMI, 10% FBS, 1% Antibiotic-antimycotic
+»* PBS 1x (Phosphate Buffer Salts)
<+ Tpuyivn
+»» X-fectreagent (Clontech)
% AoakukAivn (Sigma)
» Neubauer (Poly Optik GmbH)

3.10 Arntopdvwon oAtkoU RNA amnoé kuttapa OnAacTikwyv

MNna tnv amopovwon tou RNA amd ta kuttapa NCI-H520 omou é€ywve n
unepékdpaontwv amoadevulacwyv, €ywve n xpnon tou DNA, RNA and protein
purification NucleoSpin® TriPrep MACHEREY-NAGEL (Ewkova 17).
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Ewkova 17. Aladikaoia anopovwaong RNA.

3.11 AAucldwtn avtidpaon moAvpepaong npayuatikov xpovou (Real Time PCR)

H Real Time PCR eivat pia amé tg mo Oladedopéveg pebodoug
npocSloplopol  yovidlakng ékdpaong. Elvat pwa  Slaitepn  evaiocbntn  kat
€€eLOIKEVEVN TEXVIK KABWC UIMOPEL va avixveVLOEL KOO Kot €va avtiypado evog
HETOYPADOU 1 akOUa va avixveUoel SLAOPETIKAG Eviaong Ekppacn HeTatl Suo
Selyudtwy o€ TOo00TO £wg Kat 23%. Mmopel va Sie€axBel oe €va Prpa (one step
reaction), émou 6An n Stadikacia and t cuvbeon oto cDNA péxpt Tnv avtibpaon
TmoAupepdong ocupPaivel oto i6lo tube i oe Svo Pruata (two-steps) Omou n
avtiotpodn petaypadn kot n evioxuon tou mapayouevou cDNA mpaypatonolovvtal
oe Sladopetikd tubes. H one step Real Time Bewpeital OTL HELWVEL TNV TIELPAUATLKN
arokALon ylati ot evUIKEG avTldpaoels cupPaivouv oto blo tube. Qotdéoo autA n
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uEBodog xpnolwpomolel pia apxtkp RNA pAtpa n omoila e€lval €mppenn o€
arolkodounaon.

H Real Time PCR emutpémnel tn UETPNON TNG TOCOTNTOG TWV TPOLOVIWV KoL
KT €MEKTAON TNV TtapakoAouBbnon Tou pubuol TOAAAMAACLACUOU €VOGUOpPLOU-
oTtoxou og OAn tn Sldpkela tnG PCR. Yotepa amod pia apxlki ¢aon katd tnv omnola
Sev elval aviyveuoluo to mpoiov t¢ PCR Adyou OtL PBploketal oe TOAU HIKPN
ToooTNTA, AKOAOUBEL pia ekBeTIKA PpAon KATA TNV omola N ToooOTNTA TOU TPOIOVTOG
oxedov duthaoialetal oe kKaBe KUKAO. AV UTIAPXOUV TIEPLOCOTEPA LOPLO OTOXOL OTO
tube, Ba xpelaoctoUv Alyotepol KUKAOL ylo va €eklvioel n ekBetikny ¢aon.
Juykpivovtag Tov aplOuo Twv KUKAWVY TTOU amaltolvIal yla TV EAevon TG eKBETIKAC
daong oe SLadOopPeTIKEC aVTLIOPACELG, UMOPOUUE VA TIPOCSLOPIOOVE TNV OpPXLKN
TTOOOTNTA TWV HOPLwV TTOU XpNOoLUOoToLOnKaV W UATPO OTLC AVTLOPACELG.

YIApXouv apKeETEC SLOPOPETIKEC TPOOEYYIOELG ylo TOV TPOCSLOPLOUO TOU
npoiovtoc tn¢ PCR mou umapxel oto TéAog kabe kUkAou, aAAa OAsc Bacilovtal otnv
avixveuvon pag ¢Bopilovoag eTikETAC (tag), n omoia cuvdéstal og KABs pOPLO TTOU
ouvtiBetat. Ol MPWTEG ETIKETEC TTOU Xpnaotponotdnkav nrav to Bpwputovxo albidio
koL To SYBR Green I. Kot ta U0 eloxwpouv otic avAakes Tou SikAwvou DNA.

TNV mapouoa TMELPAUATIKN epyacia epoapl’ 0oAUE TNV TIOOOTIKN two-step
RT-PCR cUpdwva pe to mpwtokoAo tng Clontech cDNA synthesis kit kot SYBR® qRT-
PCR. To mMpwTOKOAAO QUTO XpnoLUOTIOONKE TIPOKELPEVOU va yivel cuvBeon cDNA
oto Tpwto PBApa , pe puAtpa RNA oL MoooTtNTEG TwV OMOolWV HETPRONKAV HE TN
BorBeta Tou Qubit™ RNA Assa yKits, v oto SeUtepo Bripa EyLVe N OCOTIKOTOINGN
Twv poplwv pe evioxuon gRT-PCR. To Mir-X miRNA First-Strand Synthesis Kit
XPNOLUOTIOLELTAL ylot TN MeTATpomy Twv poplwv MRNA oe cDNA, kot twv
e€e18kevpévwy popiwv miRNAs, ta omnoia &g p€pouv moAu(A) oupad, o avtibeon pe
ta mMRNAs, kat n moootikonoinon pe RT-PCR Ba ntav aduvatn ce éva povo Brua.
‘EtoL Aounov, og pla povr avtidpaon oAa ta popta RNA moAuadevullwvovtal Pe Tny
ToAU(A) moAupepdon, kat akolouBel avtiotpodn petaypadry oe cDNA, pe ™
BonBela avtiotpodng petaypadaong, n omoio XPNOLUOTOLEL WG EKKLVNTA Tov oligo-
dT primer mou €Xel CUUMANPWHUATLKA HE TNV TIOAU(A) oupd. MpokUMTouV £TOL HoOpLA
cDNA amé ta miRNAs aAAa kat and tamRNA tou Selypotog, Ta omoila pnmopst va
anoteAouv otoxoug Twv MiRNAs. Me auTO Tov TPOTO, UIMOPOUUE VA EEETACOUUE TLG
oAAayEg ota eminmeda toug Adyw duvntikwv aAAnAemiSpdcewv o€ éva Selypa, PE
gRT-PCR (Ewkova 18 ).
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Ewkova 18. Brjpata mou akoAouBouvtal yia tn cuvBeon tou cDNA kat tnv qRT-PCR.

ZuvBeon cDNA
To mpwtokoAAo yLa T olvBeon cDNA akolouBeil Tnv mapakdtw dtadikaoia:
- e éva tube 0,2mL eAeuBépwv piBovoukieaocwv (RNase-free), ylvetat

ouvbuaopOG TwV €€NC avidpaotnplwy:

Nivakag 12.Noocdtnteg yla thv dtadikacio cuvBeong cDNA

Reagent Volume(plL)
mRQ Buffer (2x) 5
RNA sample (0,25-8pg) 3,75
mRQ enzyme 1,25
Total Volume 10

- Enwdloupe o Beppokukhomonth yia 1 wpa otoug 37°C, Kat teppatifoups
yla 5min otoug 85°C, yia tnv adpavoroinon twv eviUUwV.

- Apawwvoupe to veoouvtiBépevo Seiypa cDNA mpooBétovtag 90uLddH,0,
dépovtag Tov oTo TeEALKO Oyko 100pL.

- To 6eiypa cDNA mou mpokUTTeEL €lval €tolpo mpog xprion otnv gRT-PCR.
AnoBnkeVoape to deiypa cDNA otoug -20°C, £w¢ OTou Yivel TiposToLUacia
™G PCR, i av emBupolpat n TeAeutaia va yivel AAAN XPOVLKN OTLYUA.

gRT-RCR
MNna tnv moocotikomnoinon twv MRNAs (4 miRNA)téco twv amnoadevulacwv

000 Kol Twv Metaypadlkwy Tapayoviwv Tou ennpedlovtat amd tnv PARN,
epapudotnke ouykpltikr) moootikr) Real Time PCR (Comparative qRT-PCR) pe 1t
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HuéBobdo Livak, pe tnv omola n kavovikomoinon yivetat pe tn fonBela LdLocUoTATIKWY
yovidiwv avadopadc. Me tnv ev Adyw péBodo ,ta enineda twv mRNAs kaBoplotnkav
OUYKPLTIKA PE Ta enineda Tou yovidiou avadopdg mou xpnotponotnonke (B-aktivn).

MéeBobo Livak

Ma TNV KAVOVIKOTMOINOoN TWV QMOTEAECUATWY HE aUTh T HEBO0SO XpeLdoTnKe
oto Amplificationplot va emiAé€oupe €va threshold omou 6Aa eival ypapuikd. Amo to
mapapTNUa textreport maipvoupe TG TIHEC Twv Ct yia OAa ta Selypota. Apxlkd
Bpiokoupe T Sladopd ACt TOOO yla TO HOPLO TIOU UEAETAUE OCO ylo TO HOPLO
Kavovikomoinong. AnAadn:

-ACt(Calibrator) = Ct(target,cal) — Ct(reference,cal)
-ACt(test) = Ct(target,test) —Ct(reference,test)
Ot Tpég Twyv Ct elval o péocog 6po¢ Twv Ct kabBwcta Selypota €xouv peletnOel
TPUTALKELT.
‘Emetal n kavovikomoinon tou ACt. Apa Bpiokoupe to AACt.
-AACt = ACt(test) — ACt(calibrator)
Métpnon oe folds tn dtadopa £kppaong,
=228 Normalize expression ratio

H T omou Bplokoupe eival mooca meplocotepa folds eival mo PnAa n
€kppoaon tou mRNA (1 miRNA) 6mou peletdape. Av n tiun omou Ba Bpouue sival
opvnTikA tnv umoloyiloupe 1/x, HE X N amOAUTn apvnTki Twun. Etol Bplokoupue
nooa folds €xel pewwBel n ékdppacn tou MRNA (1 miRNA)Omou peletape.

MNa To KABe HOpPLO OMOU HEAETHOOME UTIOAOYIOOUE KOl TNV TUTILKNA
anokAontou. Me tn BonBesla tou Microsoft Excel umtoAoyioTtnKe n TUTILKY ATTOKALON
KaBg ouvOnKng yla OAa Tl LOPLA-CTOXOUG.

H moootikonoinon twv emumédwv Twv dU0 MOPAUETPWVIOU €EETACAUE OTO
(610 Selypa - Twv emheypuévwv mRNAs, miR-29a-3p kat miR-1207-5p, kat twv mMRNAs
TwVPARN, k-Ras, c-fos, c-Jun,c-myc, p-53, CyclinD1 petd amd umepékdpacn NG
PARN- €ywve o EexwploTteg aviidpaoelg PCR, 6mou oL ouvBnkeg Bepuikou mpodiA kat
oL ToooTNte¢ Twv avtdpaotnpiwv ntav Siwadopomnoinuéves. Ta dedopéva
napouactalovral avaAUTIKA 0TOUG TTapaKATW Ttivakes 13 kat 14.

Nivakag 13. Evioxuon miRNAs kai U6

Reagent Volume(pL)
K-SYBR mix 10
miRNA-specific 5’ primer (10uM) 0,2
mRQ 3’ primer (10uM) 0,2
ROX dye low 0,4
ddH,0 8,2
cDNA 1
Total volume 20

Nivakag 14. Evioxuon PARN, k-Ras, c-fos, c-Jun, c-myc, p53, Cd1, b-actin
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Reagent Volume(uL)
K-SYBR mix 10
Forward primer (10uM) 0,2
Reverse primer (10uM) 0,2
ROX dye low 0,4
ddH,0 8,2
cDNA 1
Total volume 20

Omnou:

K-SYBRmix amotehel piypa moAu(A) moAupepdonc, dNTPs, wWvtwv Mg? kat
XPWOTIKNG mapakoAouBnong SYBRGreen.

ROXdye, n xpwotiky avadopdc, n omoia Hewvel TO BO6pufo TOU
punxovnuotog(bepuokukAomnolnth).

miRNA-specific 5’ primer o 5’ ekkivntrc, el61kOG yla ta miRNA.

mRQ 3’ primer amnote)Ael tov3’-oligo-dT ekKlvnT, 0 OMOLOG €lVOL CUUTTANPW LATIKOG
He tnv oAU (A) oupd twv MiRNAs.

Mpokelpévou va glaylotonolnBouv ta opAAPATA , Ol AVILOPACELS yla TNV
noootikomnoinon twv MRNAs mpaypatonotidnkav triplicates. Na kaBe Stadopetikd
{elyoG eKKLVNTWYV, OTNV aviidpoaon ocupmeplAnddnke w¢ apvntikd control, NTC
avtibpaon mou otepouvray deiypatog cDNA (No Template Control).

Ol eKKLVNTEG oxedlaotnkav pe tn Bornbela tou mpoypappatog PRIMER 3. O
KAOe ekKlvnNTAG eAEyxBnKe wc mpog tnv e€eldikeuon tou yla to avtiotolyo cDNA-
oTOXO0 Ue Blastn.

Ot aAAnAouxleg Twv eKKLVNTWV TIOU Xpnotpomnotndnkav moapatibevral otov MNivaka
15.

Nivakog 15. EKKIVNTEG TWV TOpayOVIWVY TTou HeAeThOnKay.

EkKwvnTéG (primers)
PARN Forward GCACAACCGATTTTTCCACT
Reverse CTCTTGTGAGGCCTTTCCTG
k-Ras Forward TGTGGTAGTTGGAGCTGGTG
Reverse AAAGAAAGCCCTCCCCAGT
c-fos Forward GCTTCAACGCAGACTACGAG
Reverse AGTGACCGTGGGAATGAAGT
c-Jun Forward AACGTGACAGATGAGCAGGA
Reverse CTGGGTTGAAGTTGCTGAGG
c-myc Forward CAGCGACTCTGAGGAGGAAC
Reverse TCGGTTGTTGCTGATCTGTC
p-53 Forward ACCAGAACCTCTCGGTGATG
Reverse TGTCCAATGCTCTGAACTGG
Cyclin D1 Forward GTGGCCTCTAAGATGAAGGAGA
Reverse GCATTTTGGAGAGGAAGTGTTC
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miR-1207-5- 5’ specific primer TGGCAGGGAGGCTGGGAGG
miR-29a-3p 5’ specific primer TAGCACCATCTGAAATCGGTTA
U6 snRNA Forward GGAATGACACAGTGAAGATTGG
Reverse TTTCCTGTCATCCTTGCACA
b-actin Forward GGACTTCGAGCAAGAGATGG
Reverse AGCACTGTGTTGGCGTACAG

To Bepukd mpodiA tou kukAomolntr tn¢ aviidpaong PCR yla tnv moootikomoinon
TwVv SU0 MOPAUETPWYV 0PLOTNKE WG EENC:

Nivakag 16. Oepuiko mpodiA evioxuong miRNAskaiU6.

Type of reaction Cycling conditions
Denaturation (1 cycle) 95°C (10sec)
95°C (5sec)
Amplification (40 cycle) 60°C (20sec)
95°C (60sec)
Dissociation 55°C (30sec)
95°C (30sec)

Nivakag 17. Oepuiko mpodiA evioxuong mRNAs.

Type of reaction Cycling conditions
Denaturation (1 cycle) 95°C (3min)
95°C (3sec)
Amplification (40 cycle) 60°C (30sec)
72°C (11sec)
95°C (1min)
Dissociation 55°C (30sec)
95°C (30sec)
(1 cycle) 25°C (3min)

H avaAuon twv de80UEVWVY PETA TNV eVioXuon Twv SelypdTtwy €yve Ue Tn BonBela
TOU TpoypappaToG MxPro.

\YAwka - Avtidpaotrpla
% Mir-X™ miRNAFirst-Strand synthesis kit (Clontech)
% K-SYBR® qRT-PCR kit (KAPA)
% Qubit"™RNAAssayKits
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4.AnoteAéopata

4.1 Anpoupyia oTtoxeuOpHeVwY peTaAdEewv otnv aypiou Turtou PARN' (PARN WT)

ApxIK@ Tpaypatomolnonke n emloyn Twv petoAAdéewv. Ta Svo umod
e€etalopeva apwvolea eival n Apylvivn kat Moutapivn. OeAnocape os mpwtn ¢aon
va dnuoupynooupe U0 HOVEC HeTaAldgelg, tnv Apylvivn oe Alavivn Kot tnv
Moutapivn oe ANavivn. EmAéxBnke n AAavivn kKaBw¢ sival To o cuxvo amod ta
OHLVOEEQ XPNOLUOTIOLOUEVO O HeTalAallyeveéan, elval éva oudETEpO Kal Xwpic
doptio apwvoly. Enetta, mpaypotono)Onke kot n SutAn petaAlaén ota dUo umod
efetalopeva auwvof€éa oe  Ahavivn. BipAloypadilkd alAd Kol amd  KAmola
OIMOTEAEGATA TIPONYOU LEVWV TIELPAUATWY 0o Ta U0 autd apwvoléa BewpnOnke
TILO ONUAVTIKO N ApyLvivn, £ToL BeACAE VO TO LEAETHOOUUE Tapamavw. H Apywvivn
€XEL pHopLOKO Bapog 174,20gr/mol, sival éva Baotkd apvofl, udpodiho Katl £xel
TIOALKOTNTA. OEANCAPE VO TIPAYUATONOL|COUE UETAAAEN o€ auwvoll To omoio
dépel avtiBeta YapaktneloTika. Metd amd peAétn Bpébnkav SUo KataAAnAa
auwoééa, n Tpumtodavn kat n @awuialavivn, 6U0 apwpaATIKA opwvotea. H
Tpumntodavn €xel poplakn pala 204,23g/mol, sival ouvdétepo apvofy, udpodofo
Kal xwplg moAwkotnta. H @awulalavivn €xel poplakn palo 165,19g/mol, sival
oubtepo apvofy, ubpodofo kal xwpic moAkotnta [56]. H Apytvivn petallaxOnke
mpo¢ kat ta SUo autd apwoléa. Omwcg avadepbnke, xpnolpomolndnke To
npwtokoAAo tou QuickChange Il Site-Directed Mutagenesis Kit yia tn dnuioupyla
petaA\afewv. Ta Selypata otaAdnkav yia oaAAnNAoUXLOn, TO OTTOTEAECHO QUTHG
daivetat otnv Ewkéva 19. Emiong mpaypaTomolndnke omopovwon outwv Twv
mAacoudiwv wote va del&oupe OTL OAa €xouv TLG i6leg Kbp (Elkdva 20).

DA Sequences I Tranzlated Protein Sequences ]

e il il el e i i el i i i i ol el il i i i e e i e e i il e e el el e il i e il e i el e
parn cDIi
ew 0i0ss  WAHEREETENATARARREEAEERRNRRTEAARRETRRTRRRCARRRCHARA TRACER
AR R$5U ] RERETEAR i
PARN ROQF

PARN R934

A RREE B
earar Rosa/utos AR EBHRRH AT RRA TR EARBA AT AR AR R RR R AR ARAARERACARRATARARRR

Ewkova 19. H aMnAouxia tng PARN WT og cUyKpLOn UE QUTWV TOU £X0UV UTooTel petdMaén. To
«*»8elyvel amoAutn TalTion TS TPOTUTIN aAANAOUXLOC UE TIC UTTOAOLTTEG..

1 Qc PARN 1) PARN WT evvoeitat to aypiou TUmou évUO, TO HOVOUEPEC TOU OTIOLOU EXEL LOPLAKT)
pada 74 kDa. OL U0 6pot avadEpovtal oto iSlo Eviupo Kal xpnoLpornololvtol adLoKpiTwe oTo
Keipevo.
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Ewéva 20. Anuoupyia petaAhdatewv otnv PARN aypilou tumou. HAektpododpnon oe 1% mnkti
Ayapolng HETA TNV amopdvwon MAacuLdiwy omou dpépouv Tig petaldelg (PARN R99A, PARN Q109A,
PARN R99A/Q109A, PARN R99F kat PARN R99W) aAAd kat n PARN WT.

4.2 TuvOnkeg npodil ékdppaong twv npwteivwv PARN, PARN R99A, PARN Q109A,
PARN R99A/Q109A, PARN R99W, PARN R99F

Elval yvwoto ylwa Tig ouvBnkeg unepédppaong tng aypiou tumou PARN.
OeAnoape va TG emBefaiwooupe alAd Kal va anodeifoupe OTL KOL Ol TIPWTEIVEC
onou ¢Epouv petallatelg dev alAalel to mMpodil €kdpaong o oUYKPLON HUE TNV
PARN. EtoL ta Selyparta avalubnkavoe 7,5% nnktr akpulapidiou, to input to omoio
glval Ta StaAutomolnpéva KUTTapO HETA TOUC UTIEPAXOUG, TO UTIEPKELUEVO UETA TN
duyokévtpnon Kal To {nuo to omolo to eiyape Slalutomoliosl mpwta oto Lysis
Buffer pe ImM IPTG kot xwpic.OAa ta Seiypata mpv poptwbBouv otn mnKT lxov
OepuavOel moOAU kaAd. Itnv Ewova 21 PBAEMOUME TA  OMOTEALCUOTA  TNG
nAektpodopnong Ueta amod xpwon pe Coomassie Blue.Mapatnpolpe OtL o KABe
TLEPLITTWON, N MPWTEIVN pag uTtepekPPALETAL OTO UTTEPKEIHEVO.

Ewkova 21a. Mpodil ékppaong PARN. M: Marker, 1,4: input pe kat xwpig¢ IPTG avtictowa. 2,5:
umepkeipevo pe IPTG kal xwpig avtiotowxa, 3,6: i{nua pekal xwpicIPTG avtiotolya.
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Ewkova 21B. Mpodih ékppaong PARN RI9A. M: Marker, 1,4: pe kot xwpig IPTG, avtiotowa. 2,5:
umepkeipevo pe IPTG kol xwplg avtiotowa, 3,6: ilnua pe Katl xwpig IPTG, avtiotowa. Mapatnpouue
OTL N MPWTEivn pog uTtepekPPAlETAL OTO UTIEPKELEVO.

Ewkova 21y. Mpodik £kdpacng PARN Q109A. M: Marker, 1,4: input pe kat xwpig IPTG avtiotowa. 2,5:
umepkeipevo e IPTG kal xwpig avtiotowxa, 3,6: i{nua pe kot xwpic IPTG avtiotolya.
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Ewkova 218. Npodi) ékppaong PARN R99F. M: Marker, 1,4: input pe kat xwplic IPTG avtiotolya. 2,5:
umepkeipevo e IPTG katl xwpig avtiotowa, 3,6: i{nua pe katl xwpig IPTG avtiotoya. Mapatnpoupe otL
N Mpwteivn pog untepekPpAleTAL OTO UTIEPKELEVO.

Ewkova 21¢. MpodiA ékdpaong PARN R99W. M: Marker, 1,4: input pe kat xwpic IPTG avtiotoya. 2,5:
umepkeipevo e IPTG kol xwpig avtiotowa, 3,6: i{nua pe kal xwpig IPTG avtiotoya. Mapatnpoupe otL
N MPWTeivn pog untepekPpAlETAL OTO UTIEPKELUEVO.
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Ewkéva 21T. Mpodih ékdppaong PARN R99A/Q109A. M: Marker, 1,4: input pe kat xwpic IPTG
avtiotoya 2,5: umepkelpevo pe IPTG kot xwpic avtiotowxa, 3,6: {lnua pe kat xwplc IPTG
avtiotolya.NMapatnpol e OTL N MPWTEIVN LaG UTEPEKPPATETAL OTO UTIEPKELUEVO.

4.3 Ynepékdppaon Kot amopovwon twv npwieivwv PARN, PARN R99A, PARN
Q109A, PARN R99W, PARNR 99W, PARN R99A/Q109A pe xprion tn¢ othAng HisTrap
Ni* Sepharose

Edooov emiPBeBolwoape TIC OUVONKEC UMEPEKPPAONG TWV TIPWTEIVWV
oakoAouBnooape tnv bla Stadkaocia pe tn Stadopd OTL TO OPEMTIKO UALKO TtOU
XPNOLLOTIOLNOOUE ATV IEPLOCOTEPO OE TTOCOTNTA. TNV £lkova 22(1,2,3,4,5,6), oto a
TOPOTNPOUUE TO SLAYPOUUO KATA TNV SLAPKELA TNG QMOUOVWONG, OTO TILK OTou
BAEmou e ival oAU mBavov ekel va Bpiloketal n emBupnth mMpwteivn Kal oto b n
nAektpodopnon Twv KAAOUATWY amopdvwong o€ 7.5% mnkt akpuAaptdiov Kot
xpwon pe Coomassie Blue. Ta kAdopata Omou ¢pEpouv TNV emBuuntr MPwWTeivn
napalapBavovial  cupnmukvwvovtal udiotavtal Swamibuon pe TO  SLAAUMA
avtidpaongc.

Ewkova 22.1.a) To Siaypappa amopovwong tg PARN. b) Anotédecpa nAektpodopnong (F-T: Flow-
Through, W: wash, M: Marker). Ta kAdopata 9-18 cupnukvwOnkav kal untéotnoayv dtamiduon e To
StaAupa avtidpaong. TeAkA cuykévtpwong mpwteivng ivat 4,5mg/mL.
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Ewkova 22.2.a) To Siaypappa anopovwong tng PARN R99A. b) AnotéAeopa nAektpodopnong (F-T:
Flow-Through, W: wash, M: Marker). Ta kAdopata 5-10 cupnukvwOnkav kal uméotnoav dlamibuon
pe To StdAupa avtidpaonc. TeAkr ouykévipwaong Mpwteivng eivat 0,79mg/mL.

Ewkdva 22.3.a) To Siaypappa anopovwong tng PARN Q109A. b) AnotéAeopa nAektpodopnong (F-T:
Flow-Through, W: wash, M: Marker). Ta kAdopata 7-14 cupnukvwOnkav kal uméotnoav dlamibuon
pE To StdAupa avtidpaonc. TEAKN OUYKEVTPWONG TPWTEIVNC ivat 2,1mg/mL.

Ewkova 22.4.a) To Staypoppa amopdévwong tg PARN R99F. b) ArotéAeopa nAektpodopnong (F-T:
Flow-Through, W: wash, M: Marker). Ta kAdopoata 10-16 cupmukvwOnkav kol urtéotnoav dlamniduon
pe to StdAupa avtidpaong. TeAK ouyKEVTPpWONC Mpwteivng ivat 1,4mg/mL.
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Ewkdva 22.5.a) To Sidypappa anopdvwong tng PARN R99W. b) Anotédeopa nAektpodopnong (F-T:
Flow-Through, W: wash, M: Marker). Ta kAdopota 12-19 cupnukvwOnkav kat urtéotnoav dlamniduon
pe To StdAupa avtidpaonc. TeAKr cuykEvtpwong mpwteivng ivat 1,9mg/mL.

Ewova 22.6.a) To Sidypapua anopovwong tng PARN R99A/Q109A. b) Arotédeopa nAektpodopnong
(F-T: Flow-Through, W: wash, M: Marker). Ta kAdopoata 12-15 cupmukvwOnkav Kal UTEoTnoav
Swamiduon pe to StaAupa avtidpaon. TEAKT oUYKEVTPWONG MPWTEivng ivat 1,8mg/mL.

4.4 Arnopdvwon twv PARN kat PARN R99A/Q109A pe tn otiAn Immobilized y-
Aminophenyl m’GTP Agarose

AkolouBnoe éva Brpa kabaplopol e xprion g otAng y-Aminophenyl
m’GTP Agarose. Hpntivn dépet Tnv kahUmtpa (5°cap) kat Baciletal otnv SLoTnTa
™G  PARN va nmpoodével tnv KaAUTTpa 0To 5'-akpo twv MRNA, onwg avadépdnke
otnv eloaywyrn. To 1mL pntivng omou sixape daxwplotnke wote va mpokuouv 2
otnAeC. H mpwtn xpnowdomnotndnke yia tnv anopovwaon tng PARN kat n dg0tepn yla
Vv anopovwon t¢ PARN R99A/QIL09A. e authVv TNV MEPIMTWON N AMOUOVWON
éywveotoug 4°C (coldroom). Itnv ekoéva 24 (1,2) amelkoviletal n amopdvwon tng
PARN kot tng PARN R99A/Q109A o€ 7,5% mnKt akpUAQULOlOU Kal XpWon WE
Coomassie Blue. Ta kAdopota Omou ¢EPouv TNV  OMOMOVWHEVN TPWTEIVN
CUMMUKVWONKaV Kal uméatnoayv Stamiduon pe to dtaAlupa avtidpaong. Katadpépape
va TG pTdoou pe o€ kaBapotnta repinmouv 70% (Ewkova 25).
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()M INPUT FT W1 W2 E1 E2 E3 M E4 ES

PARN

Ewkdva 24.1 . Antopdvwon t PARN WT. Mkt akpuhapudiov 7,5% (M: Marker, F-T: Flow-Through,
W: Wash, E: Elution). Ta kAdouata ékhouong E1-E5 mepléxouv tThv MPWTIEIVN ATIOUOVWEVN, OTIOTE
AdOnkav kat uméotnoayv v Stadilkaoia Slamiduong Kal CUMIHKVWONG Ue To StdAupa avtidpaong.

Ewova 24.2 . Artopovwaon tg PARN R99A/QL09A. Mnkth akpulaudiov 7,5% (M: Marker, F-T: Flow-
Through, W: Wash, E: Elution). Ta kAdopata £€khouvong E1-E5 mepléXouv TV MPWTEIVN AMOUOVWHEVN,
omote ANdpOnkav kat uméotnoav tnv Stadikacio Stamiduong kat cupmiKVwong UE To SLaAupa

avtidpaonc.
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Ewova 25. HAektpodopnon twv PARN kat PARN R99A/Q109A petd tnv amopdvwon e twg Svo
otNAeg, o€ Nkt 7,5% akpuAauidiov-2upnukvwonc-Alamniduong.

4.5 AvocoaviXveuon Twv NpwIeivwv

AkoloUBnoe nAektpodopnon twv PARN, PARN R99A, PARN Q109A, PARN
R99F, PARN R99W «kat PARN R99A/QI109A o0& 7,5% mnkty okpuAauidiou.
MpayuatonoltnOnke avaluon Katd western, XpnoLLOTOLWVTOC OVTICWHA EVAVTL TNG
PARN yLa tnv eniBeBaiwon OAwv twv mpwteivwyv. H gudavion tg pepppavng PVDF
€ywe pe ECL kat xpnoipomnolwvtag to Floar ChemE imaging system. Ztnv ewkéva 26
QTELKOVIZETAL TO AMOTEAECUA AUTIC, OTIOU TTAPATNPATOL N BETIKOTNTA AUTWV EVavTl
Tou avtlowpatog tng PARN.

Ewkova 26.HAektpodopnon twv PARN, PARN R99A, PARN Q109A, PARN R99A/Q109A, PAR NRIIF kal
PARN R99W oe 7,5% akpulouibio kot gudavion autwyv UE OVOCOOMOTUTIWON XPNOLUOTIOLWVTOS
avtiowpa évavtt t¢ PARN aypiou tUmou.
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4.6 HAektpoddpnon Twv NPpWIEIVWV OEMN anodlataktikég cuvOnkeg (NativePAGE)

OL TpoNYoUMEVEG MaPATNPAOEL Ha¢ odnynoav va e€etaotel av ta
opwvogea auta emnpedlouv tn dopur tou eviUpou. Mo To OKOTO aUTO EATACTNKE N
KOTOTOMN TwV HETAAAQYUATWY XPNOLUOToLWwVTaG nAekTtpodoOpnon O€  un
amoSLATOKTIKEC ouvOnkes. OAeg oL mpwtelveg nAektpodoprOnkav oe 7,5% mnktn
akpuAauidiou, n omnoia dev £depe SDS. optwOnKe (on MOCOTNTA MPWTEIVWV OE
HUg, WOTE av UTIAPXEL KAmola Sladopd va UMopECcOUE va tnv Stakpivoupe. H
gudaAvion  TNG TNKING  €YlVE  HE  AVOOOAMOTUTIWON-OVOCOAViXVeEUON
xpnotpomnolwvtog avtiowpa évavit tng PARN. H sudavion t¢ pepppavng PVDF
€ywve pe ECL kal xpnowpomnowwvrag to Floar ChemE imaging system (Ewkova 27).Ta
anoteAéopata tnG NAekTpodopnong £6et€av mMwe eMNPEALETOL O OALYOUEPLOUOC TNG
MPwTelvNG N HOVopEPNC Hopdn TNG MPWTIEIVNG Topatnpeitol o€ OAeG TIG
pHeTaANayUEVEC popdEG, evw Sev NTav gudavng otnv aypiou tUTou. MopdEg pe
oplOpo umopovadwyv PEYAAUTEPO TOU 2 TTAPATNPOUVTOL TOCO OTLG UETAANAYUEVEC
000 KOl TNV aypiou tumou popdes. Ta mapandavw amoteAéopato Seixvouv mwe n
R99 kat n Q109 ennpealouv t doun Kot tn Aettoupyia tng PARN, He TV mpwtn va

£XEL eMnpealeL Lo £viova TN CUUTEPLPOPA Tou eVIUHOU.
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Ewkdva 27. Emibpaon twv petaAdfswv otov oAyopepopd tg PARN. HAektpododpnon oe un
arodLataKTIkEG ouvOnkectwyv PARN, PARN R99A, PARN Q109A, PARN R99A/Q109A, PARN RI9F kot
PARN R99W. Atadpopég. 1: Albumin bovine serum (monomer—dimer), 2: Urease (trimer—hexamer).

4.7 MeAétn evIUUIKAG SPAOTIKOTNTAG TWVIPWIEIVWV GE GUYKPLON HE TNV aypiou
tumou PARN

MNna tnv dtadikaocia PETPNONG TNG eVIVULKAG SpAOTIKOTNTAC, MPWTO PBrAua
ATav va UTtOAOYL{OUME TI{ OUYKEVIPWOELG KAL TIC TTOOOTNTEC TOU UTIOCTPWOTOC
moAu(A). Emtiong, mpémel va LoXUEL yLa TNV UKPOTEPN CUYKEVTPWON TTOAU(A) 0 Adyog
[EvlUpou]/[Yrootpwpatog] > 1/5. Me Bdon autd to Adyo umoloyiletal n
OUYKEVTpWON Tou e€v{UUOU, OMOoU Kol Tapopeével otabepr yia T Sladopeg
OUYKEVIPWOELG UTIOOTPWHATOC. Baolko aviidpaotrplo yla tTnv avtibpaon sivat to
Methylene Blue, n oucia auti poodévetal oToug SeaOUC OTOU KAVEL TO TIOAU(A).
‘Etol mpooBETovtag pia mpwTteivn amolkodopel To UTTOOTPWH, HE TN XPHON TOu
dwTOUETPOU MapatnpoUue pia peiwon ¢ amoppodnong. Kabs dpopa umnpxe
oUyKpLoN TNG SpacTikoTNTAG Hog umo e€€taong petaldaypévng PARN pe tnv
aypiou tumou PARN, kaBwg kat pia avtibpaon omou 6e Ppépel éviupo. Kabe
Sladopetikn aviidpaon mpaypatonotndnke dUo dopeg Kal Ty eniBeBaiwon Twv
amoteAsopdtwy. Mo TNV amelkovion Twv ypadlkwyv mapactdocswv Michaelis
Menten kat Lineweaver-Burk aAAd Kot yla TOV UTTOAOYLOMO TWV TLHWV Ky KO Vinax
XPNOLHOTIOLNONKE TO UTIOAOYLOTLKO Tipoypappa GraFit 6. ¥tnv ewkova 28 (a,b,c,d,e)
amnelkovilovral ta anoteAéopata auTtwy.Evag cuykevtpwTtikog rivakag (Miavkagls)
TWV THWV Ky Kal Vi amelkovietal mapakatw. H enidpacn twv PeTaAAEewv
oTnNV evepyoTNTA TwWV evlUPWV amelkoviletal otnv Ewkova 29. OL mpwTtelveg Omou
d€pouv TV HeTAAAaEN Kal cuykpiBnkav pe Tnv ayplou tumou sival n PARN R99A,
PARN Q109A, PARN R99F, PARN R99W, PARN R99A/Q109A(n petdAAagn
PARNR99A eixe dnuioupynBel oe mponyoUpevn epyaotnplakn HeAETN). Meta tnv
HEAETN TWV cuvBnKwv €kdpaong TOUG Kal AMOMOVWONG TOCO aUTwV OGO Kal TNG
aypiou tumou PARN oe koAAEpyeleg E.coli, akolouBnoe n ouUykplon TNG
EVEPYOTNTA TwWV eVIUHWV Omou GEPOUV TIG UETAAANAEELG pe auth) Tou eviUHOU
ayplou tumou. Ta amoteAéopata €6el€av WG Ol TWMEG TwV Ky Kol Vi €lval
HUELWUEVEG OE OCUYKPLON HUE TOu ayplou TUTOU. ZUYKEKPLUEVA TIOPATNPOUUE Hia

HeyaAUTEPN av€non tnNg TUAG TNG Ky OTLG TpwTeiveg omou pépouv PeTAANaln oTo
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opLvoEL Apylvivn oe olykplon HE auto tng Moutauivng (Mivakag 18). Emiong, av
yivel oUykplon twv HeToAAGEEwV TG Apylvivng, TAPOTNPOUUE OTL OL TPWIEIVEG
omou €xoupe avtikotaotnoel pe Oawuladavivn kat Tpurttodpdvn n TR NG km
elval akopa vPnAotepn. Akoun to datwvopevo g avénong tng TNAG tNG K
napatnpeital o MoAU uPnAo BabBuod kal otnv mpwtelvn omou ¢dépel T SuUTAR
puet@AAaén (PARN R99A/Q109A). H evepyotnta tou eviUUOU eival HELWHEVN OF
OAwv tTwv £ldwv Twv petaAldtewv omou Snuioupyndbnkav. uvoyilovrag ta
napanavw, n oavénon ¢ Ky umawicostal nMw¢ Ta apwotEéa emdpouv otnv
OMOTEAECUATIKOTNTA TNG TPOCOECNC TOU UTOOTPWHOTOC oo To  Eviupo.
AkolouBouv Tta OSlaypdppata  Michaelis-Menten kot Lineweaver-Burk twv

TIOPOTTAVW TIELPAUATWV.
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Ewkova 28. OL ypadlkég mapaotdoel Twv Michaelis Menten (1) kat Lineweaver-Burk (2). a) PARN —
PARN R99A, b) PARN — PARN Q109A, c) PARN — PARN R99F, d) PARN — PARN R99W, e) PARN — PARN

R99A/Q109A.

Nivakog 18. SUYKEVTPWTLKOG TIVAKOC TWV TIHWV Ky KoL Viay. Mopoatnpol e OTL OTIC MPWTEiveg Omou
dépouv TG PeTaANAEelg N T TNG Ky elval peyaAltepn av cuykplBel pe aut tng PARN ayplou

0
-0,4-0,2 0 02040608 1 12141618 2

1 /[PolyA], 1/ug/mL
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tumou. Emiong, ot mpwrteiveg omou dépouv petaMhagn oto apvofl Apywvivn n TR g Ky €lval
MEYOAUTEPN OV OUYKPLOEL e auThG Omou épel pHetdAagén oto apuvofy Moutapivn. Ot PARN R99F
kal PARN R99W éxouv peyoalltepn emnidpoaon otn ouvdeon ev{UUOU UTIOOTPWHATOG O CUYKPLON HE
tnv PARN R99A.

PARN PARN R99A | PARN Q109A PARN R99F | PARN R99W PARN
R99A/Q109A

Kw
Hg

poly(A)/mL | 24+0.2 | 45+0.8 3.2+0.9 54+04 | 44+03 4.8+0.5
Vinax

ng poly(A)/

(mLxmin) 1813+4.2| 73.1+0.6 | 78.6+12.6 | 65.16+0.7 | 69.5£5.9 | 72.43+0.4

Elkova 29. TNV Mapanavw ypadLkr) mapdotacn anelkovileTal n eNMIwon Twv LETAAAAEewV oTnV
EVEPYOTNTA TOU ev{UOU.

4.8 KAwvomoinon t¢ PARN aypiou tomou kat tng PARN R99A/Q109A otov
mAaopdlakéd dopéa pcDNA™,/TO

Edboov, mapatnprnoape and ta mponyoUHevVa amoteAéopata OTL auTtd Ta
600 apwvoéa mailouv oNUOVTLKO POAO TOCcO oThn Soun 000 KAl TNV KWVNTIKN TNG
MPWTEIVNG, BeAoaUe va LEAETACOUUE av €XOUV Kal KATOLOV BLOAOYLKO pOAO OTnV
PARN. l'a To 0KOTO aUTO avalnTr)oapE TTAPAYOVTEC TTou €xel avadepBei mwg n PARN
ennpealel tnv Ekppacr) Touc. EToL mpoxwpnoaue o unepekppacn téco tng PARN
600 kat tnGg PARN R99A/Q109A oe kuttaplkr oelpd. Emé€ape tnv NCI-H520
KOPKLVLKA KUTTAPLK CELPA OTOU TIPOEPXETAL QATO HUN HLKPOKUTTAPLKO KOPKIVO TOU
TIVEL OV, HLOG Kal apKketol otoxol tng PARN eilval mpoidvta oykoyovidiwv [61]. MNa
va Urnopécel va yivel n dtadikaoia tng unepékdppaong EnMpene va xpnotpomnolnBel
dpopéac unepékdpaong, o pcDNA™,/TO. Apxikd, €ywve n méPn tou TAACULELAKOU
dopéa  kat evioxuon Twv oAAnAouxwwv Omou  poag  evlladépouv Kot
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nAektpodopnbnkav oe 1% mnkty ayapolng (Ewkova 30). MpaypotomolBnke n
ouvdeon Twv aAAnAouxLwv otov TTOAUCUVEETN Tou dopéa Kat n emBePfaiwon avtwv
nepatwOnke pe méPn tou mAacutdiov pe EcoRl kat nAektpodopnon avtwv o 1%
nnkth ayopalng kat aAAnAouvxion twv mAaouldiwv (Ewkéva 31). Itnv Ewkdéva 32
daivetat og bp ta mAaopuidia.

Ewoéva 30. KAwvoroinon twv PARN kat PARN R99A/Q109A otov dopéa pcDNA™,/TO.
HAektpododpnon twv Selypdtwyv mEPng kat evioxuong tng PCR. Itnv aplotepn ewkova: 1,2 elval to
pcDNA™,/TO 1o omolo éxel umootel éPn, 3 to control e MEYNC kadWE eivat TMAaopiso xwpic, 4
elvat o marker kot otig Stadpopég 6,7 Kat 9 ival To evioxupEvo poldv tng PCR, PARN WT. Ztnv 6£La
glkova: otn Stadpopn 2 elval o marker kat otig Stadpoueg 4,5 kal 6 ival To eVIOXUHEVO TIPOLOV TNG
PCR, PARN R99A/Q109A.
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Ewkova 31. HAektpoddpnon Twv Selypdtwy omou €xouv umootel MEPn. Tooo o mMAaoudlakog dopéag
onou dépel tnv PARN 600 kat tnv PARN R99A/Q109A petd tn méyn xwpiletal kot Tpla pépn. To
TPWTO €lval otig 5.000bp o mAaouLdLakog popéag Kat Ta emopeva SUo Koppdatia eivat tng PARN omou
To évlupo EcoRI Bplokel Tnv €6tk aAAnAouxia. To éva amod ta Suo eivat ~400bp kal To GAAo ota

~1.600bp.

Ewkova 32. Anopovwon Twv MAACULSiwY amo Ukpeg KaAEpYeLg kal nAektpoddpnon ogl% mnktn
ayapdlnc. M: marker, WT: pcDNA™,/TO PARN, Dm: pcDNA™,/TO PARN R99A/Q109A. S& 6Aa amd ta
WT umndpyel to emtBupunto MAACLSL0 evw ard to Dm pdvo oto tedeutaio.
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4.9 Ynepékdppaon twv PARN kot PARN R99A/Q109A os NCI-H520 kat EAeyX0Gg TWV
eTunESwV Toug aAAd Kot Twv ernédwv Stadpopwv MRNAS kat miRNAs.

It ouvéxela, BeANoaUE Vo EEETACOUE TO AVTIKTUTIO TtIou Bal pmopouacav
va €XOUV Ta apLVOEEQ aUTA oTo BLoAoylkO poAo tou eviUpou. Mo To OKOTO aUTO
kKAwvoroLnoape téoo tnv aypiouv tumou PARN 6oo kat tnv PARNRI99A/Q109A o¢
gvav ¢opéa UTEPEKDPAONC YO EUKOPUWTLKA KUTtapa. H PARN kot n PARN
R99A/Q109A umepekdpaotnkav oe Kapkvikd kuttapa NCI-H520, Eexwplotd kaOe
dopd, péow eloaywync mAaopduwv pcDNAL™/TO, oto omoio eixav kKAwvomownBet
ol 6Uo0 autéc mpwrteivec. tnv Ewkova 33 odaivetar n  emPePfaiwon NG
unepékdppaong twv PARN kat PARN R99A/Q109A pe moootikomoinon Twv
emunédwv toug pe gRT-PCR. Emiong oOTIC MOPAKATW ELKOVEC amelkovilovral Ta
amoteAéopata TNG emidpacnc tng umepékdpaonc ota Siadopa popla TIOU
HeAeTioaue (n Kavovikomolnon mpaypatonolnonke xpnolponowvrag tn pebodo
Livak). Amelkovilovtal tooo ta ypadnpato HE TO QMOTEAECHA OAAQ KoL Ol
Dissociation curves omou nmapaldfape ano to npoypoppa MxPro.

ATO SNUOCLEVPEVEG EPYACLEG KOl TIPOKATAPKTIKEC LEAETEG QIO TO EPYACTHPLO
poc €xouv PBpebel MmRNAs oAAd kat miRNAs, ta emineda £KkPpaong Toug
ennpealovtatl and tnv PARN [48].E€etaotnkav ta emineda €ékdppaong eMIAEYUEVWV
MRNAs pe moootikr) PCR o€ mpaypatiko xpovo. Mapatnproape OtL n ékppacn Twv
mMRNAs, k-Ras, c-Fos kal c-Jun peLwVeTaL PE TNV UTtEpEKd N TG aypiou Tumou PARN
EVWw MeE TNV umepékdpaon TG PARN R99A/Q109A ta emimeda autwv Oev
ennpealovrtat. Ta enineda ékppaong twv CyclinD1, c-myc kat p53 deiyvouv peiwaon
HE TtV umtepékppacn tng PARN aypiou TUmou aAAd uTtapXEL OKOUA LEYAAUTEPN HE
Vv unepékdpaocn tng PARN R99A/Q109A. Ocov adopd ta miRNAs peletrioape 0o,
To mMiR1207-5p koL to mMIiR29a-3p, TMOU QMO TPOKATAPKTIKEG EPYAOCIEC TOU
epyaotnpiou ¢aivetal mwg n PARN miBavov cuppetéxel otn Bloyéveor touc. Ta
enineda €kdppaong tou miR1207-5p pelwvovtol pe TV unepékdpaon tg PARN
aypiou tumou evw n umnepékdpaon tng PARN R99A/QI109A ta emineda tou va sival
HELwMEVO aAAG elval auénuéva av ouykplBel pe autd tou aypiou tumou. Ocov
adopd 1o MiR29a-3p,mapatnpndnke peiwon ota enineda €kdpacng Tou PE TNV
unepékdpaon tng PARN, evw unepékdpaocn tng PARN RI9A/Q109AmpokaAece

OKOMO TILO auénuéEvn Pelwon Twv eMUMESwWY Tou.
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Ta mopamdvw amoteAéopata Seixvouv Mwg ol HeTaAAdgels twv RI9 kat
Q109, nouennpealouv tnv doun kat tn Spaoctikotnta t¢ PARN, cupdpwvouv pe
nmponyoUUeveG epyacie¢ mou Oeixyvouv mw¢ n PARN pubuilet tnv ékdpaon
TIAPAYOVTWY HETAEY QUTWV KOL YVWOTA oykoyovidia.

Yrepékdpaon tnc PARN kot PARN R99A/Q109A

Level of PARN

1,6

1,4
1,2

0,6 -
0,4 -

Relative Expression Level

Mock PARN WT PARN R99A/Q109A

Ewkova 33. Emineda ékdpaong tou mRNA tng PARN petd amo umnepékdpaon thg oe kuttapa NCI-
H520. Mock: kUttapa ta onola StapoAuvenkav pe adeto popéa. Ta PARN WT elval kUTTapa Ta omnola
StapoAUvOnkav pe v aypiou tumou PARN kat to petdMaypa PARN R99A/Q109A, avtiotolyo.
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Ewkova 34. Dissociation curve: Aldypappa dtdotacng oipatog ¢dBoplopol. Ot KAUMUAEG PE UEYLOTN
évtaon $dBoplopol oe Bepuokpacia 84°C avTMPOCwEVEL To TPOLdVTA amd Ta KUTTOPO OTa. oToia
éywve umepékdpaon tng PARN WT kat PARN R99A/Q109A, evw n SeUTEPN KOUTUAN LLE LLEYLOTN €vTaon
dBoplopol os Beppokpoacio 87°C, aviiotolxel Ta mpoidvta Tng B-aktivig, n omoia Xpnotuonotldnke
WG E0WTEPLKOG pApTUpac. OL KOpUudEG O BEPUOKPOCIES LIKPOTEPEG TwV 75°C aVTLOTOLXOUV GE HN
€L5LKA TPOTOVTA, VW oL kopudég o Beppokpacieg peyolUTepeC Twy 80°C avTlotolxoUv Ot €L8IKA
npoiovta tng PCR
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Enidpaon tnc untepékpaonc twv PARN kot PARN R99A/Q109A ota enineda Mrna
tou k-Ras

Level of k-Ras

1,4

1,2

0,8 -

0,4 -

Relative Expression Level

0,2 -

Mock PARN WT PARN R99A/Q109A

Ewkova 35. Enimeda tou mRNA k-Ras petd ano umepékdpaon tng os kuTttapa NCI-H520. Mock eivat
Ta KUTtapa ta omoia SlapoAUvBnkav pe adelo ¢dopéa. Ta PARN WT eival kUttapa ta omoia
StapoAUvOnkav pe v aypiou tumou PARN kat avtiotoya ta tedeutaio pe tnv PARN R99A/Q109A.

Ewkova 36. Dissociation curve: Aldypappa Siaotaong onpatog ¢pBoplopol. Ot KOUMUAEG UE HEYLOTN
évtaon $Boplopol oe Bepuokpacia 82°C aviimpocwnevel T mpoidvta amd To KUTTopa oTa omoia
€ylve untepékdppaon tng PARN WT kat PARN R99A/Q109A, evw n SeUtepn KAUMUAN e UEYLOTN €VTAON
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dBoplopol oe Bepuokpacia 87°C, avriotolel Ta mpoidvta TG B-aktivng, n omoia xpnotuomnotidnke
WG ECWTEPLKAG HApTUPAC Ol KOpUdEG O BePUOKPACLEC HIKPOTEPEG TwV 75°C aVTLOTOLXOUV OF Hn
€L61kd TPoioVTa, EVW oL KopudEC o Beppokpacie peyalltepeg Twv 80°C avTiotolXolv ot ELSIKA
npoidvta tng PCR.

Enidpaon tnc untepékpaonc twv PARN kot PARN R99A/Q109A ota enineSa mRNA

TOU c-Jun
Level of c-Jun

1,8

1,6 T
]
2 14
= T
.5 1,2
£08
w
206 -
< 04 -
o

0,2

O 4
Mock PARN WT PARN R99A/Q109A

Ewkova 37. Enineda tou mRNA c-Jun petd anod unepékdppacn tne oe kuTtapa NCI-H520. Mock eivat
Ta KUTtapa ta omoia SlapoAvvBnkav pe adelo dopéa. Ta PARN WT eival kUttapa ta omoia
StapoAUvOnkav pe v aypiou tumou PARN kat avtiotowya ta tedeutaio pe tnv PARN R99A/Q109A.
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Ewkova 38. Dissociation curve: Aldypappa Sidotaong onpatog ¢pBoplopol. Ot KOUMUAEG UE HEYLOTN
évtaon $dBoplopol os Bepuokpacia 84°C avtimpocwmeVEeL To TPoldvVTa amd Ta KUTTOPO OTa. OToia
gywve urmtepékdppoaon tng PARN WT kat PARN R99A/Q109A, sevw n S£Utepn KaumUAn L HéyLotn évtaon
dBoplopol os Beppokpoacio 87°C, aviiotolxel Ta mpoidvra Tng B-aktivig, n omoia Xpnotonotydnke
WG E0WTEPLKOG papTupac. Ol KopudEG O BepPUOKPOOIES LIKPOTEPEG TwV 75°C avTLOTOLKOUV GE HN
€L5KA TPOIOVTA, VW oL kopudég o Beppokpacieg peyoAUTeEpeC Twy 80°C avTlotolxoUv Ot €LSIKA
npoiovta tng PCR.

Enidpaon tnc unepékpaonc twv PARN kot PARN R99A/Q109Acta entimteda mRNA
Tou c-Fos

Level of c-Fos

1,6

0,8 -
0,6 -

Relative Expression Level

Mock PARN WT PARN R99A/Q109A
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Ewova 39. Entineba tou mMRNA c-Fos petd anod unepékdppaon tg o kuttapa NCI-H520. Mock gival
Ta KUuTtapa to omoia SlapoAUvBnkav pe adelo ¢opga. Ta PARN WT eival kUttopa ta omoia
StapoAUvOnkav pe tv aypiou tumou PARN kat avtiotowa ta tedeutaia pe tnv PARN R99A/Q109A.

Ewkovad0. Dissociation curve: Aldypappa didotacng ofjuotog ¢pBoplopol. Ot KAUMUAEG PE PEYLOTN
évtaon $Boplopol os Bepuokpacia 88°C avimPocweVEL To TPOldVTA amd Ta KUTTOPO OTa. oToia
éywve umepékdpaon tng PARN WT kat PARN R99A/Q109A, evw n SeUTePN KAUITUAN Pe PEYLOTN EVTaon
dBoplopol os Beppokpacio 86°C, aviiotolxel Ta mpoidvta Tng B-aktivng, n omoio Xpnotonotydnke
WG E0WTEPLKOC papTupac. OL KopudEG 0 BepUOKPOOIES LIKPOTEPEG TwV 75°C avTLOTOLKOUV GE pN
€L5LKA TPOIOVTA, VW oL kopudég o Beppokpacieg peyolUTepeg Twy 80°C avriotolxolv o€ LS
npoiovta tng PCR.
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Enidpaon the unepékpaocnc twv PARN kot PARN R99A/Q109A ota erineSa mRNA
tou CyclinD1

Level of Cyclin D1

1,6

1,2

0,6 -

Relative Expression Level

Mock PARN WT PARN R99A/Q109A

Ewkova 41. Enineda tou mRNA CyclinD1 petd and unepékdpacn t¢ oe kOttapa NCI-H520. Mock
elval ta kUTTOpa Ta omoia dlapoAuvenkav pe adslo popéa. Ta PARN WT eival kuTtapa to onoia
StapoAUvOnkav pe tv aypiou tumou PARN kat avtiotoya ta teAeutaio pe tnv PARN R99A/Q109A.

Ewkovad2. Dissociation curve: Aldaypappa didotacng orjpotog ¢pBoplopol. Ot KOUMUAEG YE HEYLOTN
évtaon ¢pBoplopol oe Beppokpacia 86°C avTLPOCWNEVEL TA TPOIOVTA amd To KUTTApA oTa onoia
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€ylve umtepékdppaon tng PARN WT kat PARN R99A/Q109A, evw n SeUtepn KapmUAN Ue HEYLOTN €vTaon
dBoplopol oe Beppokpacia 86°C, avriotolel Ta mpoidvta TN B-aktivng, n omoia xpnotuonotidnke
WG ECWTEPLKAG PdpTUpac. Ol kopudéc oe Bepokpacieq HikpOTEPES TwV 75°C avTLOTOLXOUV OF [N
€L61kd TPoioVTA, EVW oL KOpUdEC o Beppokpacie peyalltepeg Twv 80°C avTLoTOLXOUV O ELSIKA
npoiovta tng PCR.

Enidpaon tnc untepékpaonc twv PARN kot PARN R99A/Q109A ota enineSa mRNA
Tou p53

MponyoUUEVEG UEAETEC OE KUTTOPLKEG OELPEC ATIO KOAPKIVO TIOXEOG EVTIEPOU
£€6eltav nwg anoowwrninon t¢ PARN enédepe avénon twv emumédwv mRNA tou p53
[60].Ta anoteAéopata deiyvouv wg n unepékdppacn tng PARN peiwoe ta enineda
Tou MRNA TtoU p53, evw To SUTAG petalhaypo emédpepe o éviovn peiwon. Ta
OIMOTEAECUATA HOC OUUPWVOUV PE TNV TIPONYoU LEVN gpyacia Omou n €kdpacn Tou
MRNA tn¢ p53 daivetat va emnpealetal amnod tnv PARN.

Level of p53

1,4

04 -

Relative Expression Level

Mock PARN WT PARN R99A/Q109A

Ewkova 43. Entineda tou mRNA p53puetd ano unepékdppaon tng oe kuttapa NCI-H520. Mock eivatl ta
KUTtapa ta omoia StapoAuvOnkav pe adelo dopéa. Ta PARN WT elval kUttopa ta ormoia
StapoAUvOnkav pe v aypiou tomou PARN kat avtiotowa ta tedeutaio pe tnv PARN R99A/Q109A.
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Ewkovadd4. Dissociation curve: Aldypappa didotaong ofjuotog ¢pBoplopol. Ot KAUMUAEG PE PEYLOTN
évtaon $Boplopol os Bepuokpacia 87°C avimpocwevEeL To TPoldvTa amd Ta KUTTOPO OTa. OToia
gywve uttepékdppoaon tng PARN WT kat PARN R99A/Q109A, evw n SeUtepn KaumUAn Ue LEYLOTN £vtaon
dBoplopol os Beppokpacio 86°C, aviiotolxel Ta mpoidvta Tng B-aktiving, n omoia XpnotLonotldnke
WG E0WTEPLKOG papTupac. OL KOpUudEG O BEPUOKPOCIES LIKPOTEPEG TwV 75°C aVTLOTOLXOUV GE HN
€L5LKA TPOTOVTA, VW oL kopudég o Beppokpacieg peyolUTepeg Twv 80°C avilotolxoUv Ot €L8IKA
npoiovta tng PCR.

Enidpaon tnc untepékdpaonc twv PARN kat PARN R99A/Q109A ota emtineda
mMRNA tou c-myc

Level of c-myc

1,4

1,2 T

0,6 -

Relative Expression Level

0,2 -

Mock PARN WT PARN R99A/Q109A
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Ewova 45. Entinedo tou mRNA c-myc petd ano unepekdpoon tg o kuttapa NCI-H520. Mock eivatl
Ta KUuTtapa to omoia SlapoAUvBnkav pe adelo ¢opga. Ta PARN WT eival kUttopa ta omoia
StapoAUvOnkav pe tv aypiou tumou PARN kat avtiotowa ta tedeutaia pe tnv PARN R99A/Q109A.

Ewkovad6. Dissociation curve: Aldypappa dldotacng orjpotog ¢pBoplopol. Ot KOUMUAEG UE HEYLOTN
évtaon $dBoplopol os Bepuokpacia 87°C avimPocweVEL To TPOLdVTA amd Ta KUTTOPO OTa. oToia
éywe umepékdpaon tng PARN WT kat PARN R99A/Q109A, evw n SeUTePN KAUITUAN PE PEYLOTN EVTOONn
dBoplopol os Beppokpacio 86°C, aviiotolxel Ta mpoidvta TG B-aktivng, n omoio XpnoLomnotydnke
WG E0WTEPLKOC pApTUpac. OL KopudEG O BEPUOKPOOIES LIKPOTEPEG TwV 75°C aVTLOTOLXOUV GE HN
€L5LKA TPOIOVTA, VW oL kopudég oe Beppokpaoieg peyolUTepeg Twy 80°C avilotolxoUv Ot €LSIKA
npoiovta tne PCR.

Enidpaon tnc untepékpaonc twv PARN kot PARN R99A/Q109Acta entineSa miRNA
Tou miR-1207-5p

Ta anoteAéopata Seixvouv mwe n PARN pewwvel Ta enineda tou miR-1207a,
EVW TO SUMAO peTtaAAaypa €xeL Alyotepn emidpacn. Auto Ba pumopoloe va onUalvel
nwg n PARN €xeL poAo otnv wpipaveon tou miR-1207a. Ta peyaAltepa emnineda mou
napatnpouvtal otav ekppaletal To SUTAG HeTAAAQyUA TILOAVOV VA ONUaiVEL WG TO
€vlupo dev Aettoupyel owota.
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Level of miR-1207-5p

1,4

1,2

0,6 -

Relative Expression Level

Mock PARN WT PARN R99A/Q109A

Ewkdva 47. Enineda tou miR-1207-5p petd anod uvnepékdpaon tng oe kuTtapa NCI-H520. Mock eivat
Ta KUTtapa ta omoia SlapoAUvBnkav pe adelo ¢dopéa. Ta PARN WT eival kUttapa ta omoia
StapoAUvOnkav pe v aypiou tumou PARN kat avtiotowa ta teAeutaio pe tnv PARN R99A/Q109A.

Ewkovad8. Dissociation curve: Alaypoppa Siaotaocng onpatog ¢pbopliopol. OL KapmUAeG e €viaon
dBoplopol o Bepuokpacia 71°C avtutpoowneUel Ta mpoldvta amd To KUTTOPO oTa omota £yve
unepékdpacn tg PARN WT kat PARN R99A/QI109A, evw n Seltepn KAUMUAN e PEYLOTN €vtaon
dBoplopol oe Beppokpacio 76°C, aviiotolxel Ta mpoidvta Tne B-aktivng, n omoia Xpnotponotydnke
WG E0WTEPLKOC papTupac. OL KopudEG 0 BepUOKPOGCLES LIKPOTEPES TwV 65°C aAVILOTOLXOUV GE pN
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€161k TPoioVTa, EVW oL KopUudEC o Beppokpacie peyalltepeg Twv 70°C avTLoTOLXOUV O ELSIKA
npoidvta tng PCR.

EniSpaocn the¢ untepékpacnc twv PARN kat PARN R99A/Q109A ota enineda miRNA
Tou miR-29a-3p

Level of miR-29a-3p

1,4

0,8 -

0,4 -

Relative Expression Level

0,2 -

Mock PARN WT PARN R99A/Q109A

Ewkova 49. Entimeda tou miR-29a-3p peta and unepékdpaon tg o kuttapa NCI-H520. Mock eival ta
KUTtapa ta omola SlapoAluvlnkav pe adelo dopéa. Ta PARNWT eival kuttapa to ormoia
StapoAUvOnkav pe v aypiou tomou PARN kat avtiotowya ta tedeutaio pe tnv PARN R99A/Q109A.
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Ewkova50. Dissociation curve: Aldypappa dtaotacng onuatog ¢Ooplopol. Ol KAUMUAEG Le €vtaon
dBoplopol o Bepuokpacia 74°C avtutpoowneUeL Ta MPOldVTA amd To KUTTOPO OTA Omola £yLve
unepekdpaon tng PARN WT kat PARN R99A/Q109A, svw n SeUtepn KaumUAn UE HEYLOTN €viOon
dBoplopol os Beppokpoasio 78°C, aviiotolxel Ta mpoidvta Tng B-aktivng, n omoia XpnotLuonotydnke
WG E0WTEPLKOC HApTUPAG. Ol KOPUPEG O BEPUOKPAOIES UKPOTEPES TwV 65°C QVTLOTOLXOUV GE HN
€L5KA TPOTOVTA, VW oL kopudég o Beppokpacieg peyoAUTEPEC Twy 70°C avTlotolxoUv Ot €L8IKA

npoiovta tng PCR.

Ta mopamdvw amoteAéopata  Selyvouv TwG N UTEPEKPPACN TOU
HETOAAQYOTOG EMNPeAleL TNV Ekdpaon TwV eTAEYUEVWY Ttapayoviwy. Emiong, otov
napakatw mivaka (Mivakag 19) avaypdyovial o€ Tocootd N emnidpacn TG
unepékdppaong toco tng PARN WT 6c0 kat tng PARN R99A/Q109A oToug mapamavw
TIAPAYOVTEC.

Nivakog 19. SUYKEVTPWTLKOG TiVaKAG TWV £l TOLG £KaTO TMESwWVY Twv MRNA mou peTpriBnkav e ™

Real Time PCR.
PARN R99A/Q109A
PARN

k-Ras 42%

c-Jun 4 20%

c-Fos 20%
Cyclin D1 4 40% 4 59%
P53 442% 4 59%
c-myc 3 17% 4 25%
miR-1207-5p 4 57% 4 42%
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miR-29a-3p 4 16% 4 43%
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5. ZulAtnon — A§loAdynon anoteAsopAtTwyv

Bloxnuikég ko dopkeg peAéteg amokaAupav otL n PARN ocuykpoteital amo
6Vo (6leg¢ umopovadeg palag 74kDa. To evepyd TNG KEVIPO amoOTEAEital oo
névteapwvoéeéa  (Asp28, Glu30, Asp292, Asp382 katHis377). Eto,, n PARN
katatdooetal ot DEDDh voukAedoeg [43]. Aopukég MeAETeg €xouv Seifel we N
KataAuTtikr meploxn tng PARN CUUMETEXEL OTO OXNUATIOUO TOU SLUEPOUG, OMOU N
ntuxwon b5 kat ot €Akeg a3 kal a4 cuvelodpEpPouV Kaipla otnv HeceMPAVELA TOU
Sluepoug (Ewkova 51A, T). ESkOTepa, oL €AlKEG a3 Kal a4 Tou €VOG HLOVOUEPOUC
Bpilokovtal amévavtl oTig EAKEG a4 Kol a3 Tou AAAou povopepoUs. H mtuxwon b5
TOU €VOG LOVOUEPOUC oxNUaTIleL Pe TNV avtioTolyr TNE oo To AANO LOVOUEPEC HLa
ovtimapdAAnAn B-mtuxwtn emidavela. Ol MAEUPLIKEC AAUCIOEC TWV CUVTNPNUEVWVY
opwvotewv Phe93, Cys108, Phel06, lle113, Phel23 kat Phel27 (Ewkéva 51B), tou
€VOC HOVOPEPOUG oxnuartilel ekteveic udpodoPLkéc aAAnAemdpaocelg pe tnv Sla
opada apvolEwv amo to aANo povopepEC. Ac onuelwBel mwg n Phel23 (mou eival
amapdAAaktn o€ OAa ta £i6n), evromnileTal oto KEVTPO Tou uSpodofou Tuprva oU
oxnuatiletal ano Tg MAeUPLIKEC aluoidec twv Pheb7, lle113, Leulls, Alall7, Phel21
kKot Phel27 oto (6o poplo kat tnv TAeUplky aAucida tng Phel27 kat tng
pnebuiopadag tng Argl28 tou alou povopepouc (Etkova 51B). AuTH n €KTEVAG
peoemipAVELD TOU SLUEPOUG KOL N CUMHUETOXH O auTh TOAAWV UPNAA cuvVTNPNUEWY
apwvoéEwv TG PARN umnawvicoetal mwg n opodipepng PARN eival n Sopikn povada
NG eVIUMATIKNAG EVEPYONTNTAG TIPETEL SUO PovouEepr va SLuePLOTOUV yLa va Swoouv
pLa MANPWG SpaoTIKr V(UMLK povada.

‘Etol, n avikataotaotn tng lle113 i tng Phel23 and AAavivn amevepyomnoinoe
1o €vlupo, evw n HeTAAAagn tng Phel27 oe Ala peiwoe onuaviikd tnv evIUMLKNA
Spaoctikotnta [43]. MNpémel va onuelwbBel, OMWG, TWC OL TAPATNPNOELS TWV
eTOPACEWY TWV HETOAAEEWY auTwv otn  SpaoTkoTNTa, adopolv o€
puetaAAaypata tng PARN ta omoia Statnpouv evlupikn evepyotntd, aAAd TOUg
EAETIAV ONUOVTIKA TUAMATA amd To KapBOfu TEAIKO TOUG AKPO, KoL TA Omola
Xpnolgomnolitnkav yla tov mpoodloplopd tng KpUoTaAALKAG NG doung. Etol, evw n
HeTdA a&n Phel23Ala otnv mAnpoug peyEBoug mpwteivn €6ele va PELWVEL KOTA

Touldxwoto 150 dopéc ™ OSpactikotnta, n HeTAAAaén Phel27Ala dev €b6elée

103

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 00:56:26 EEST - 18.225.72.224



onUavtiki aAAayn.

AuTO umawioostal mw¢ GAAeG TEPLOXEC otnv KapPofu-teAkny meploxn
otaBepomnolovv tn doun Siuepoug tou evipou [43]. EmutAéov, Ta pHETAAAAyHOTO
lle113Ala, Phel23Ala kat Phel27Ala tng PARN(1-537) eixav €Aaxlotn ouyyEveld N
npododeon yla unmootpwua ToAU(A). Mepaltépw avalloelg xpwuatoypadiag tng
PARN(1-537) €bei€av nmwg to petalAaypa Phel27Ala amavtd kUpla o€ LOVOUEPN
katdotaon, evw ta llel13Ala kat Phel23Ala petatpémouv mAnpw¢ tnv PARN amo
Sluepn oe povopepn kataotaon [43]. Mua rubavn e€nynon eivat otL ot LETAAAAEELC
Slatapdaccoouv tn Sluepn popdr Kal amootaBepomoloUV TNV OPXLTEKTOVIKN TNG
Kol\otntag omou mpoodévetal to RNA, emnpealoviog £ToL TNV SpACTIKOTNTA TOU
evlUpou n peoemnipavelo Siueplopol Kal to SpaoTikd KEvtpo tng PARN(1-431)
okoAouBouUv n pa tnv GAAn, omou n €AlKa a3 EUMAEKETAL TOGO OTO SLUEPLOUO, OO0

KOlL TO OXNUATLOUO TNG KOWAOTNTOG TTou Ttpoodével to RNA [43].

A

Ewkova 51. A.Moplakn enidadvetla tg PARN(1-431) mou gpmAéketal oto Stpeplopd tou eviupou. H
£lKOVa Seixvel LPNAG KoL XapuNAQ cUVTNPNUEVEG TIEPLOXEC TTIOU artovtwvtal otnv PARN kat deixvovtat
UE xpwpaTik StaBaduion amnod to Llwdeg mpog To Kuavo, avtiotola. Ta cuvinpnuéva opvoea sivatl
oplBpunuéva otnv ekova. B. Itepeodlaypappa g peosmidavetag Stueplopol tng PARN(1-431). Ta
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600 popLa deixvovtal pe Babu mpdcivo Kol Kuavo, avtiotolya. Ta apLvoEEa Tou EUTAEKOVTOL OTO
SLuépLopo Selyvovtal pe ametkovion stick model. [43]. T. POAog tng R99 oto Siueplopo tou evivLou.
OL 600 R99 €xouv emionuavOel evw gival ouvSepéveg e Seapolg udpoyodvou e Ty alwtouxo Baon
Tou mpwtou voukAsotidiou moAu(A) [50].

JUupudwva pe mpoodateg HeAETeC, Omou Baoiletal n mapovoa epyacia, n
R99 kat Q109 avIuTpoowWMEeVOUV CNUAVTIKA apwoleéa. Kupiwg n R99 n omoia
OUUBAAAeL otn olUvdeon twv SUo povopepwv NG PARN, ouvelodEpel otn
otaBepdtnTa Tou evlUUOU Kol KOTeUBUVEL To umtdotpwpa otn BEATiotn Bon ya
v avtidpaon dwaomaong t¢ moAu(A) oupacg [50]. H R99 pall pe t His377 (mou
OMw¢ mpoavadEPONKE CUUUETEXEL AUECA OTN KATAAUon) oxnuotilouv 8eopolg
udpoyovou pe TO TPWTO VoukAeotiblo adevooivng tng moAu(A) oupdg amo
Sladpopetikég Sleubivoelg. Ta SUo autd aulvoféa £xouv Kplowo poAo otn
otaBepotnta tng PARN KOl OTOV TPOCAVOTOALOUO TOU UTIOOTPWHATOC
oupBailovtag £€tol otnv evlUpkn aviidpaon. Onwc avadepOnke Kal oe AANEG
EPYOOLEC TIOU PEAETOUV ONUELAKEG HeTaANGEelg otnv PARN, evw oL HeTaANALeLS o€
KOAOBWHEVEC HOPPEG eEMNPENTAV TN AELTOUPYLKOTNTA Tou eviUpou, Sev €kavav TO
1610 oto AN poug punkoug eviupo [43]. Elval Aoutov mibavo mwc n LETAAAAEELC TTOU
HeAeToapEe 0TO TIANPECG EVIUHO, KOL CUYKEKPLUEVA Ta apvoééa R99 kat Gln 109 va
£€XOUV GUUUETOXN OTO SLUEPLOUO Kol AelToupyia Tou evIUOU Kal OKOUO TO QLVOEY
Apywvivn va €xeL Tio Loyxupn enidpaon, onwg ¢aivetal anod tnv avénon tne Ky Kat
AlyOTEPO OTNV QMOTEAECUATIKOTNTA TNG avtibpaong, onwg d¢aivetat amod tnv
HKPOTEPN METABOAN TNG Vinax. EPOCOV, AOyw TwV PeTAAafewy, SlaTtapAdcoeTal N
ouvoyn tou Sluepolg, n MeTAAaén Téoo TG Apyvivng 6co Kal tng Moutauivng
eNMnpealel Vv MPOodeon TOU UTOOTPWHATOG 0TO AAAO, EMIONG KAL OE AUTH TNV
neplntwon n Apywivn €xel oxupotepn emnibpaocn. InUelwvetal £6w, NMwG TO
TIPOTELVOUEVO MOVTEAO Kat@Auong amo tnv PARN, mpoteivel mwg to SLUEPES TNG
PARN mpocbével éva umodotpwpa yla kaBe avtibpacn mou kataAvel, SnAadn
ToOAU(A) oupd, kot OxL KABe SLuepég MPoadével amod €va unmootpwpa. Me ala
Aoyla, 0o povopepry PARN Siuepilovral kot KataAuouv tn Bpdxuvon pLog
moAu(A) oupdg evog popiou MRNA kat oxt 8Uo MRNAs tautoxpova, KaBe
HOVOUEPEG OMWG Slatnpel tnv kavotnTa va MPoodEVEL KoL va KATAAUEL TNV
avtibpaon [55]. Me auTéG TIC TAPATNPNOELS €EpUnveLovVTAl Ol OAAQYEC OTLG

KLVNTLKEG OTAOEPEG WE CUVETIELA TWV UETOAAAEEWV.
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Me Bdon Tov onuavtiko dtadalvopevo poAo tng R99 kat tng Q109 otn doun
kol otn Aewtoupyia tng PARN, otnv mopouca epyacia mpoaypotonow)dnke n
Snuoupyio petaMééewv PARN Q109A, PARN R99F, PARNR 99W «kat PARN
R99A/Q109A (n pet@AAaén PARN R99A eixe &nuoupynbel oe mponyoUuevn
gpyaotnplakn HeAETn). Eywve n PeEAETN Twv oOUVONKWV E£KPpOONG TOUG Kal
QMOUOVWON TOOO aUTWV 000 Kal tTNG aypiou tumou PARN o KOAALEPYELEG
E.coli.AkoAoUBw¢ ouykpiBnke n evepyotnta Twv evlUPWV OMou GEPOUV TIC
HETAANAEELC pe auTh Tou ev{Upou aypiou tumou. Ta amoteAéopata €6el€av mwg ot
TIHEG TwV Ky KoL Vimax €lval pelwpéveg o oUYKPLON HE TOU ayplou TUTOU.
JUYKEKPLUEVOL TIAPATNPOUHE Hia PEYaAUTEPN auvuénon tNg TWAG TG Ky OTIg
npwrteiveg omou pépouv HeTAAAEN OTO apLvoly ApyLvivn o€ oUyKpLON HE QUTO TNG
Moutapivng (Mivakag 18). Emiong, av yivel oUykplon Twv HETAANAEEWV TNG
Apywvivng, mapoatnpoUpe OTL Ol TIPWTEIVEC OMOU £XOUME OVTLKATOOTHOEL UE
@awulaAavivn kat Tpunttodadavn n T g Ky elval akopa vPnAdtepn. AKoun To
dawvopevo ¢ av€nong TnG TUAG TNS Ky tapatnpeital og moAU uPnAo Babuo kot
oTNV MPWTEivn omou pEpel T SumAn petaAlaén (PARN R99A/Q109A). H evepyotnta
Tou evlUpoU e€lval HELWMEVN o0 OAWV Twv €WV Twv HeToAdéswv Omou
SnuoupynBnkav. Juvoyilovrag ta mapamavw, N avénon tng Ky UMOLVICOETAL TTWG
To apwofeéa  emdpolV  OTNV  OIMOTEAECHATIKOTNTA TNG TPOodeong Tou
UTTOOTPWHMATOG aTtd To EVIUO.

OL TPONYOUUEVEG TAPATNPNOEL HaG odnynoav va egetactel av Ta
auwvoééa auta emnpealouv t doun tou eviUpou. Mo To OKOTO AUTO €€ATACTNKE N
KOTATOU TWV HETOAAQYUATWY  XPNOLUOTOLWVTAG NAeKTpodOpnon OCe N
amoSLaTAKTIKEG ouvOnKkeg. Ta amoteAéopata TG NAektpodopnong £86etav mwg
EMNPEALETAL O OALYOUEPLOUOG TNG TPWTEivNG (EltkOva 27)- n LovopepnG Hopdr TG
TMPWTEIVNG Topatnpeital o€ OAeG TG MeTaAaypéveg HopdEG, evw Sev nATav
eudavng otnv aypiouv tumou. Mopdég pe aplBud umopovadwyv peyaAltepo tou 2
TIapATNPOUVTAL TOCO OTLG UETAAAAYHEVEG OCO Kal TNV aypiou TUTOU popdes. Ta
napanavw anoteAéopata deixvouv mwg n R99 kat n Q109 emnpedlouv tn Soun Kat
™ Aettoupyia t™n¢ PARN, pe TNV mpwtn va €XeL ennpedlel mo €viova 1n

ocuuneplpopd tou eviUou.
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MNpbéodateg HEAETEC QMO TO £pyaoTHPLO pag €6el€av mwg ot R99 kat Q109
Ba pmopoucav va eumAékovtal otn pUBULON TNG KATtAAuong. 2tnv epyacia
TautomowOnkav oplopéva amapdAlakta (invariant) apwvoféa kat pe Baon
duloyevetikn availuon (Ewova 52), to evéladépov eotiaotnke otig R99 kat Q109.
H avdluon insilico €€g1&e mwg n R99 Tou HOVOUEPOUG A EKTEIVETAL OTO KOTAAUTLKO
KEVIPO TOU HOVOoUeEPOUG B, Bupilovtag tnv Phel23, mou avadépbnke mapanavw.
OL petalhagelg mou Snuoupyndnkav Kal Tou PEAETAOAUE OTNV £pyacia €ywvav
otnv PARN mAnpoug pnkoug (aypiou tumou). Eival yvwotd mw¢ PeETAAAAEELS o
koAoBwpévecg popdég tng PARN eixav onpavtikn enidpacn otn §paoctikotnTd TOUg,
OXL OUWC oTNnV MANPoUC purkoug PARN [43].

Ta petaldaypota twv R99 kat Q109 tn¢ mapouoag epyaciag deixvouv mwg
£€XOUV CNUAVTLKO pOAO 0Tn Soun Kal Tnv evepyotnta Tou eviUpou. H avénon twv
TIHWV TwVv otaBepwv Kydelxvel mwe emnpealetol n Lkavotnta nMpocdeonc tou
UTTOOTPWHOTOC Ao TO EVEPYO KEVTPO Tou eviUpou (Mivakag 18). MapoAa autd, n
evepyotnTta Oev MELWVETAL OpOpATIKA KoL To £viupo Slatnpel PEPOC TNG
€VEPYOTNTAC TOU. Ta amoteAéopata TG NAEKTPOPOPNONG OE HUN OTTOSLOTAKTIKEC
OUVONKEG €eVIOXUOUV TIC TIPONYOUUEVEC Tmapatnpnoslc. Etol, o OAa Ta
HeTaAAQypaTa, Ttapatnpeital To povouepes tng PARN, evw dev mapatnpeital oto
aypilou tumou €viupo. Aluepeig, Tpluepei, oAAA popdEG ou amaptilovial amo
TIEPLOCOTEPEC UTIOUOVASEG, TAPATNPOUVTAL TOCO OTA UETAAAAYHATA, OGO KAl 0TNV
aypiou tumou PARN. Eival miBavo, n HeElwUEVN SPAOCTIKOTNTA TWV UETOAAQYUATWY
™G PARN va odeiletal otnv Umapén Twv Povopepwy, MapAAAnAa pe SLUepEis Kat
TPLUEPELG LOPPEC, HLag Kot lval yWwoTo MwE o SLUEPLOUOG €lval amapaitnTog yla
v mANpn Spactikotnta [43]. H tpluepng popdrn ev eival dyvwotn otnv
PARN:-Ttplv tov mpoadloplopd tnG KPUOoTOAALKAG Soung tou eviUpou, Sedopéva
amopovwong tng PARN pe xpwuoatoypadia amokAelopol peyéBoug (size exclusion
chromatography) é£€&eixvav mwg Tto €viupo amaptiletal amo TPELG OMOLEG
umopovadeg [57].Eniong, mpoodata dedopéva deixvouv nwg oe StaAvpata n PARN
oxnuatileL opotetpapepiue vpnAotepn evluuLkn SpaoTKOTNTA QMO OQUTH TOU
Sluepoug, N Kal avwTEPNS TAENG OALYOUEPH, EVW QUTEG oL SOMEC TtapaTnpouvIal

TOOO invitro, 600 kal og kuTtapa [58]. Etol, ta 6edopéva pag umootnpilovral anod
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TIC TTOPATIAVW TIOPATNPNOELS KAl EMUMAEOV, AVOSELKVUOUV TO ONUAVIIKO POAO TWV

R99 kat Q109 otn Asttoupyia tou eviUpou.

Ewkova 52. Sequence logo twv potifwv mou evtoniovtal otnv aAAnlouyxia apwvoééwv tng PARN. O
aplBpol mavw and ta apwvotéa (oupBoAilovtal pe Eva ypaupa) eival cupdwva pe thv apibunon tng
avBpwrivng PARN. To U og kABe ypAppatog ival avaAoyo TG ouxvoTnTAG ToU auvof€og o aUTh
™ Béon. Ta ypdppata eival tomoBetnuéva Pe OELPA WOTE TO TILO CUXVA QUTTOVTWHEVO va €ilval

PnAotepa. Ta apvogéa mou eival anapdAlakta GEpoUV HLa TEAELX 0TO KATW HEPOG [50].

Baolopévol oe peléteg yla to poAo tng PARN otnv ékdppacn Sadpopwv
mapayovtwy, UeETafl auTwV Kal oykoyovidiwv, mopatnprnoape OtL n €kdpacn Twv
MRNAs, k-Ras, c-Fos Kal c-Jun PELWVETAL PE TNV UTtEpEKD O TNG aypiou Tumou PARN
eVw He TNV umepekdpaocn NG PARN R99A/QI109A ta emimeda autwv &gv
ennpealovtatl. Oocov adopd ota MiRNAs peAetioape Svo, to MiR1207-5p kal to
miR29a-3p kat daivetal nwg ta enineda ékppacnc tou MiR1207-5p pelwvovtal Ue
v unepékdpaon NG PARN ayplou tUmou evw n umepékdpaon ¢ PARN
R99A/Q109A ta eminmeda tou va sival petwpéva ala eival avénuéva av cuykplBel
HE aUTO TOU ayplou TUToU. AuTO Uopel va cupPaivel eneldn to HeT@AAayua AOyw
TOU OTL UTAPXEL O€ MEPLOCELA O OXEon HE TNV evdokuttapla PARN emnpedlel tnv
owotn wpipavon twv ev Aoywv miRNAs-Ocov adopd 1o miR29a-3p ota enimeda
€kppaong tou mapatnpndnke peiwon pe tnv unepékdpacn tng PARN, pp tnv
unepékdpaon tg PARN R99A/QI109A mapatnpnOnke akOua 1o auvénuévn Helwon
Twv eMUTES WV ToU.

MeA£ETeg TOu gpyaotnpiou Kot AAwv opadwv €xouv deiel mwg n PARN eival
auvénuévn oe Sladopoug Tumoug Kapkivou [48,59]. Emiong, mpoéodata dedopéva
ouvdéouv TtV PARN pe kAnpovounolueg acBévelec.Omwg avaAlBnke, €vag
ONUAVTLKOG aplOUOG apLVOEEWV EXEL LEAETNOEL YL TO XAPAKTNPLOUO TNG KATAAUTIKAG
OpaotikétnTag, aAAG Kol TNG Soung tou evivpou [43, 54, 55].Ta mapandvw
amoteAéopata avadelkviouv Tn onuoocia twv apwvoééa R99 kat Q109, kal
ocuudbwvouv Pe TponyoUUeveEG epyaocieg, mou Seixvouv mwg n PARN puBuilel tnv
€kdpoon mapayoviwy HeTafl auTwv Kol ywwotd oykoyovidia. Mua evdladépouvoa
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npokAnon Ba Ntav n avalntnon petallaypdtwyv tng PARN ot aoBéveleg autég o€
OX€0N UE TIC EMUMTWOELG 0T Soun Kal tn Aettoupyia Tou eviUpou.

Zuvoyilovtag, n epyacio pog avadelkviel to poAo twv R99 kat Q109 otn
doun, ™ OpaoctikdTNTa, KOOWC KOl TIC TIOAVEG EMUMTTWOELS TOUC OTn PBLOAOYLKN
Aewtoupyia tou eviUpou.
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