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Algpelivnon Kal JEAETN ATTOOEVUAAC WYV TTOU OXETICOVTAI PE TOV NUEPOVUKTIO PUBUS
AidakTopIKr diatpIfn

MavemmoTApio @cooaliog

O kipkd&diog puBudg eival K&Be eyyevrg diadikaoia TTou pubpilel Tov KUKAO eypryopaong-
UtTvou Kal eTTavaAauBaveTal kaBe 24 wpeg TrepitTou. MTTopei va gival evdoyevig, aAAd
Kal va Tpocapudlovial e aAAayég oTo TrepIBAAAOV, pe KupldTepn aTTO AUTEG TNV
evaAAayr @wTog/okdToug Adyw NG TTEPIOTPOPAS TNG NG TTepi Tov dEovda TnNG. Ze auth
TNV TTEPITITWON O1 KIPKAdIOI pubpoi ovoudldovtal Kal nuepovukTiol puBuoi. O1 kipkdadiol
puBuoi karteuBuvovtal ammd TO KIPKADIO pPoAdI, €va  BioxnUIKO TaAAAvIwTh TTOU
MeTaBAANETaI YE OTABEPH @AON KAl ouyxpovideTal e TNV nuépa 24wpwv. Ta Kipkadia
POAGyIO  EMTPETTOUV  OTOV  OPYAVIOUO  va  ATTOKPIVOVTAl  OTIG  AVOUEVOUEVEG
TePIBAAOVTIKEG aAAaYEG aTmd Thv evaAAayr QwTOG/OKOTOUG Kal va TTpocapuodovTal
avaAoya. ‘ETol, o1 puBuoi emnpedlouv OIAPOPES TITUXEC TNG QUOIOAOYIAag Kal TNG
OUUTTEPIPOPAC TWV OPYAVIOHWY, OTTWG O KUKAOG UTTVOU, Ol KIVIOEIS TwV QUAAWY 0T
QUTQ, K.0.. O YopIaKOG PNXavIoPOG Tou poAoylou BaacifeTal oTn heTaypa@ikh puBbuion,
odnywvtag o€ pubpikég aAhayég TTou  PBaacifovrar o€ aAAnAévdeToug  Bpoxoug
avatpo@odOTNONG METALU METAYPAPNG KAl PETAPPAONG EAEYXOVTAG TNV EKPPACNH TWV
yovidiwv TTou euTrAékovtal pe Tov puBpo. ‘Etol, o1 diadikacieg Kal ol TTapdyovTeg TToU
kaBopilouv Tn pubuIK yovIBIOKN £K@PAcn €ival onUAvTIKoi yia Tnv Katavoénon Twv
KIPKAdIwV puBpwyv. MeTagu autwy, o1 oupég TTOAU(A) Twv RNA TTaiouv Baaoiké péAo oTn
oTafePATNTA, TN METAPPAOCTIKA IKAvVOTNTA, GAA& Kai Tnv atmmodoéuncr]. Eidikdtepa, n
Bpdyxuvon kai  agaipeon Tng oupd¢ TOAU(A) amd  €vfupa  TToU  ovopdadovtal
amadevuldoeg, €ival TO TIPWTO KAl KABopIoTIKG PBAPA TG aTToIKOdOUNoNG Twv
eUKapuwTIKWY MRNA, kaBopifovTag €101 TN dIdpKela (WG TOuG. ZTnV TTapouca diaTpIRnA
OlepeuvAOnke 0 pOAOG duo aTTAdEVUAACWY TTOU EUTTAEKOVTAI OTOV KIPKAdIO puBud, Tng
AtHESPERIN ka1 Tng TTOAU(A) €&e1dikeupévng piBovoukAedons (PARN). ATré peAéteg Tou
gepyaotnpiou Tautotroiibnke N HESPERIN w¢ pia amadevuAdon Pe KIpKAdIa €K@paon
oT1o QuTO Arabidopsis thaliana. Ztnv diatpIBA TePIYPA@ETal O BIOXNUIKOG XOPAKTNPIOUOG
TOU €vCUPOU PECW Twv OIadIKaOIWY BEATIOTOTTOINONG TWV OCUVONKWY TTapaywyng Kal

atropévwong aAAd Kal TnG €&€taong Tou €vepPyoU TOU KEVTPOU Kal TOU KATAAUTIKOU



Mnxaviopou. Zuvdudloviag Ta  PloXNMIKG atroteAéouara  pe  avaiuon in  silico,
aflohoyqoaue TN onuacia Twyv amapaiTnTwy yia TNV KAtGAuon apgivoééwy, odnywvTag
otnv Kkatnyoplotroinon ¢ HESPERIN otnv oikoyéveia ammadevuhaocwyv EEP
(exonuclease-endonuclease-phosphatase). MNapdAAnAa, éxer Tepiypagei Twg n PARN
ekdnAwvel pubuikd emmireda MRNA og ATTap PUOG, Xwpic va gival KAT yvwoTd yia Ta
TIPWTEIVIKA TNG ETTITTEDA 1] TO YEVIKOTEPO POAO TTOU PTTOPE Va dladpapaTidel 0TO KIPKAdIO
poAdI. 210 TTAQiolo Tng dlaTpIBRG, eteTtdoaue Ta emiedd TnGg PARN o¢ avBpwTiva
KUTTapa HEK293T petd atrd evapudvion Pe Tov KIpKadio puBud aAAd Kal o€ ATTap JUOG.
EmmAfov, egetdoape v aAAnAeTTidpaor] Tng PARN pe To miR-29a, KaBwg¢ atrd PeAETES
TOU €pyaoTnpiou €xel TTPOKUWEI TTWG O KUTTAPA TTAAKWAOUG KApPKivou Tou TTveUpova
AaAANAeTTIOPd N PARN euTtrAékeETAI OTNV WpPIMAVON Tou, evw TTAPAAANAa EXEl TTEPIYPAPE]
TTwg T0 MiR-29a diadpauartifel onUavTikO pOAo oTn pUBUIoN TNG TTEPIGBOU TOU POAoyIoU
o€ ATTap TTOVTIKWY. AvoookaTtakpruvion Tng PARN kal avaAuch Twv TTPOCOEOEUEVWIV O€
auTh popiwv RNA £€58¢€1€e TTwg aAAnNAeIdpd e TO MiR-29a Kal akoAoUBnaoe KATaKPrUvIon
Tou mMiR-29a ce dIGPopa XPOVIKA Onueia Tou 24WPOU WOTE va TauToTroinBouv ol
TTPWTEIVIKEG TOu aAAnAemdpdaoels. TENog, o poAog Tng PARN oTov KkIpkddio pubBuo
MEAETABNKE TTPAYUATOTTOIVTAG MEYAANG KAIHOKOG TIPWTEOMIKN HEAETN META aTTd
avoookatakpruvion Tng PARN atré Atmap TTovTiKwy oTn didpkela Tou 24wpou. H peAéTn
QUTA aTTOKAAUWE VEOUG TTaPAyovTEG TTOU OAANAETTIOPOUV pe TNV PARN 0€ OUYKEKPIPEVEG
XPOVIKEG OTIYUEG TOU 24wpou aAAd Kal TTOPAYOVTEG TToU UTTOdEIKVUOUV TTwg N PARN
iowg diadpaparifel TTOAU e&eidikeupévoug pOAoug OTO TTACICIO Tou KipkAdiou puBuou,

BETovTag Ta BepéNIa yia TN PEAETN TNG O€ DIEPYATIEG TTOU OeV €XEI KATTOIO YVWOTO POAO.
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The circadian rhythm is an intrinsic process in all organisms that regulates the sleep-
wake cycle and repeats itself almost every 24 hours. They are endogenous, but also
adapt to changes in the environment, the most important of which is the light/dark cycles
due to Earth’s rotation around its axis. Circadian rhythms are driven by the circadian
clock, a biochemical mechanism that oscillates with a stable phase and is synchronized
with the 24-hour day. Circadian clocks in the body respond to expected environmental
changes from the light/dark cycle and adjust accordingly. Thus, rhythms influence
various aspects of the physiology and behavior of organisms, such as the sleep cycle,
leaf movements in plants, etc. The molecular mechanism of the clock is based on
transcriptional regulation, leading to rhythmic changes based on negative feedback
loops between transcription and translation controlling the expression of genes involved
in the rhythm. Thus, the processes and factors that determine rhythmic gene expression
are important for understanding circadian rhythms. Among them, poly(A) tails of RNAs
play a key role in stability, translational capacity, as well as degradation. In particular, the
shortening and removal of the poly(A) tail by enzymes called deadenylases, is the first
and rate limiting step in the degradation of eukaryotic mMRNAs, determining their lifespan.
Herein, the role of two deadenylases involved in the circadian rhythm, AtHESPERIN and
poly(A) specific ribonuclease (PARN) was investigated. HESPERIN was identified from
studies from our group as a deadenylase with circadian expression in Arabidopsis
thaliana. We describe the biochemical characterization of the enzyme through the
optimization processes of the production and purification conditions as well as the
examination of the active site and the catalytic mechanism. Combining the biochemical
results with in silico analysis, we assessed the importance of the amino acids required
for catalysis, leading to the categorization of HESPERIN in the EEP (exonuclease-
endonuclease-phosphatase) family of deadenylases. At the same time, it has been
described that PARN exhibits rhythmic mRNA levels in mouse liver, without any other
known details about its protein levels or the more general role it may have in the
circadian role. In the context of the thesis, we examined the levels of PARN in human

HEK293T cells after synchronization with the circadian rhythm and also in mouse liver.



In addition, we examined the interaction of PARN with miR-29a, as studies from our lab
have shown that PARN interacts with miR-29a in squamous lung cancer cells and is
involved in its maturation, while at the same time it is described that miR-29a plays an
important role in period regulation of the clock in mouse liver. Immunoprecipitation of
PARN and analysis of RNA molecules bound to it showed that it interacts with miR-29a,
followed by precipitation of miR-29a at various time points of 24 hours to identify its
protein interactions. Finally, the role of PARN in the circadian rhythm was studied by
performing a large-scale proteomic study after immunoprecipitation of PARN from
mouse liver over the course of 24 hours. This study revealed novel factors that interact
with PARN at specific times of the 24-hour period, but also factors that indicate that
PARN may have highly specialized roles within the circadian rhythm, laying the
groundwork for the study of these previously unknown processes.
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