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1.1 HEPIAHYH

O caxyapmong dwufrtng eivar petaforikn acBévela n onoia yapoaktnpiletor amd
ahENOT TG CLYKEVIPOGONC TOL GOKYAPOV GTO aipo (VITepyAvKoior) Kot dtotapoyn
TOL LETAPOMGHOV TNG YALKOING, €iTE OC OMOTEAEGUO EAATTOUEVNG EKKPLIOTG
WWGOVAIVIG AOYO TNG KATOGTPOPY|G TOV TAYKPEATIKAOV B-KLTTAp@V £lTe AOY®
eMITTOONG TNG evasONoiog TOV KLTTAP®Y TOL GOWUATOS GTNV VGOLAIVT. Ta
avénuéva Tocootd YAVKOING 6To aipo TPoKaAEl T0. KAWCGIKE GUUTTOUOTO TOV

PN, ToAvovpia, ToAvdvyia Kot TOALEAYi.

Amd épevveg mov £xovv mpaypatoromOet, £xel fpedet 0T Evag peydiog apOudg
HETOAAGEEDY TTOV aviyveLONKav og ptoyovoplokd yovidla tRna cuvdéeton pe v
EUPAVION TNG GLYKEKPIUEVTG VOGOV, ZTNV TAEIOYNOI0 TWV HUTOYOVOPLOUK®V Lo piwV
tRNA £yovv aviyvevbei ko morlvpopeikég ko taboydveg petarrdéels. Ot
TOAVUOPPIKES LETOAAGEELS dev aAAdlovy TV dourn TV putoyovoplakmv tRNA. Xt
OLYKEKPIUEVN £PEVVA, TPOYUOTOTOMONKE oviyveuor HeTOAAAEE®Y GTO HITOYOVOPLOKO
yovidio Tov tRNA". Tuykekpiuéva, omd Selypato aipotog 57 aToHmy oV EX)ouV
dyvmobet pe dafntn Tomov 2 kot AARoBAvouV QOPULOKEVTIKT Oy®YN e
avToPnrtikd dokio, amopovodnke 1o yevetikd vAikd DNA kot ot cuvéyelo pe
péBodo ™ aAvc TG avtidopaomg moAvpuepdong PCR evioydbnke to Tpunqpa tov
DNA mov emBovpovoape amd to mtopoandve ovaeephivta yovidla. AkolovOnoce 1
aviyvevon moivpopeiopmv oto tpoidvra g PCR pe ) pnébodo SSCP, kat télog
LEAETNOOLE TN TOVTOTTOINGN TOLE VOTEPA. A THY OAANAOVYIoN TOVG (Sequencing).
Agv aviyvedTnkav petolldée oto yovidio tov tRNA. TTapdra ovtd eviomiotnke
pio petddiaén, n T3197C oto 165 pocouikdé RNA 1 omola gaiveton va

ocvoyetileton pe tov S kabog Ko pe aAAeg achéveted.
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1.2 ABSTRACT

Diabetes mellitus, or simply diabetes, is a group of metabolic diseases in which a
person has high blood sugar, either because the pancreas does not produce enough
insulin due to pancreatic b cell destruction, or because cells do not respond to the
insulin that is produced. This high blood sugar produces the classical symptoms of

polyuria, polydipsia and polyphagia.

The investigations have been carried out, it has been found that a large number of
mutations in mitochondrial genes detected tRna associated with occurrence of the
disease. The majority of mitochondrial tRNA molecules have been detected and
polymorphic and pathogenic mutations. Polymorphic mutations do not alter the
structure of mitochondrial tRNA. In this research , a detection of mutations in
mitochondrial genes tRNA"®. Specifically , blood samples from 57 individuals who
have been diagnosed with type 2 diabetes and are receiving medication , the isolated
genetic material DNA and then using the polymerase chain reaction PCR amplified
segment of the DNA that like the above -mentioned genes. Followed by detection of
polymorphisms in the products of the PCR method SSCP, and then studied the
identification after the sequencing (sequencing). No mutations were detected in the
tRNALeu gene. However, a mutation, T3197C, was detected in 16s ribosomal RNA

which appears to be associated with diabetes as well as other diseases.
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2. EIZAT'QI'H

2.1 MITOXONAPIA- BIOAOTTA KAI ITPOEAEYXH

Ta ptoyovdpia givar vdidicpira opyaviota mov evtomilovtal 6To
KUTTOPOTAOGLO GYEDOV OA®V, TV EVKOPLAOTIKMOV KVTTAP®V Kol KOTEYOVY CTLUAVTIKT
0éom otnv Proroyia Tov KLTTAPOVL. e KAPE EVKAPLOTIKO KVTTAPO TEPLEYOVTOUL TOAAG
pITtoyovoplo e Tov aptipd Toug vo ToKiAel ovAAOYQ LE TIG ATOLTIGELS TOV KUTTAPOL
oe gvépyela (Alberts, kot cvv. n.d.) . Ta prroydvopla eivar IKova vo, GLVTHKOVTOL, VO
yopilovton Ko vo LeTaKvovvTon HEGa 6To KOTTOPO. Ot aAAaYEC QVTEG

TPOYLOTOTOIOVVTOL MGTE 1| EVEPYELNKT 1IGOPPOTIO TOV KVTTAPOL va KpatnOel otabepn|

(Picard and Turnbull 2013).

H npoéievon tov pitoyovopiov givoar apeifoin. Yrdpyovv 6vo Bempiec mov
e€nyovv v mpoéievon tovg. Katd v mpotn Bewpia, 10 yovidiopa twv opyovidiov
(Lo vopa Kot YA®POTAGGTES) £XEL AVTOYEVT] KATAY®YT UECH GTO ELVKOPLMOTIKA
KOTTOPO Kot TPOEPYETOL OO OpadGUATO TOV TVPNVIKOD YOVIOIDIOTOG TOV
EYKOATOON KAV o€ pepPpdveg Kot GyNUATICOV To ToXOVOPLOL KOl TOVG YAMPOTAAGTES
(Cavalier-Smith 1975). Evo katd tv debtepn Bewpia, vrootnpileton 6Tt 10
yovidiopa Twv opyovidiov £xel eEmyev) TPOEAEVGT), KOl GUYKEKPIUEVA TTPOEPYETOL
amd PakTnplokovg TPoydvovs o1 omoiot lEPAALAY 1) EYKOATOONKOYV ad TO TPMTO-
evkapvoTikd kKottapa (Alberts, kot cuv. n.d.). H Bewpio avt) Kadeitor aAAidg Kot
«Bewpia ¢ evooovuPimon» Kot VTooTNPILETOL OO SLAPOPES LOPLOKES OTOOEIEELS
(Gray 1992). Mio ot Tig HOPLOKES 0O TIC LOPLOKES AMOOEIEEIC TOV GLVITYOPOVV
VIEP TNG EVOOSLUPLOTIKNG Bempiog TpoépyeTan amd v aAAniovyion twv FIRNA
yovidiov. Awmiot®dnke 6t ot IRNA aAinAovyieg T060 TV YA®POTAAGT®OV OGO Kot
TOV LTOYOVOPI®MV EYOVV HEYOADTEPT GLYYEVELD LE TIG PaKTNPlokég aAAnlovyieg Tapd
LLE TIG TUPNVIKEG AAANAOVYIES TOV EVKAPLOTIKAOV KVTTAP®V. XMUepa TOTEVETUL OTL
TOL EVKAPVAOTIKA KOTTOPO, ATOTEAOVV YEVETIKES YILOPES TTOL TTEPLEYOLV £Val UiylLol oo

drakprrég eeMktikég ypappég (Avise 1994).

2.2 MITOXONAPIAKH AOMH

Ta royovopia 6tav e€etdlovtol KAT® amd T0 NAEKTPOVIKO HMKPOGKOTLO
eatvetal va Egouv ToAD yapaktnprotikn dour. Kabe pitoydvoplo £xet aAlavtoeldég 1
OKOANKOUOPPO GYNLLO KOl TO UNKOG TOVG KUHOIVETOL ammd €va £ TOAAN LKPO-

petpa. Axoun, to péyebog toug eaivetar va givor avtictotryo tov Baktnpiov. Tumkd,
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vapyovv mepimov 2000 proydvopla. avd KOTTOPO, AVTITPOSOTEVOVTAS TO 25%
TePITOV TOV KVTTAPIKOV YKoV, O aptBpUdc TOVG TOIKIAAEL AVAAOYOL LLE TIG AVAYKES TOV
KLTTAPOL o€ evépyetn. Kabe ptoyovopilo mepiaiietar amd 600 mold eEEIOIKEVUEVECS
neuppavec, ot onoieg mailovv onpavtikd poro otig Asttovpyiec tov. H eEmtepixn kot
N €0OTEPIKN LEUPPAVN INUIOVPYOVV SVO HTOYOVIPLOKA SOUEPIGLOTA : TO GTPOO N

Bepédtor ovaio’ (Matrix) kow to Stapepfpavikd xdpo (Alberts, kat cuov. n.d.).

Eixova 1. Aoun putoyovopioo

H e&otepikn pepPpavn mepiéyel moAld poplo mtopivng, n omoia oymuotilet
€VPEIG VIPOPILOVE SLAOVG SLUUEGOV TNG OUTAOGTORAdAS TV AMmidimy. ATd TV
GAAN, M ECOTEPIKT| TOYOVOPLOKT) LEUPPAVT] EXEL YOPAKTNPIOTIKY GCVGTACT GE IO
Ko TEPEYEL TOIKIAEG LETOPOPIKES TPMTEIVES KO TPOTEIVES TOV EIVOL GLGTATIKA TOV
0AVGI0V LETAPOPAS NAEKTPOVIOVY OV £lval amapaitnTeg Yo TNV 0EEWMTIKN

POCEOPLAI®ON.

H ecotepucn pepfpdvn eitvar modd Trox@pévn, e TIG TTUYES QVTES VoL

AVAPEPOVTUL WG AKPOAOPIES, O1 0TTOTEG TPOPAAAOVY TPOG TO LITOYOVOPLOKO GTPDLUA

! Meydhoc owTepkAC XWPOC TIoU TIEPLREANETAL OO TNV ECWTEPLKH MELPPAVN.
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Kot 0LEAVOVV TOAD TNV EMPAVELD TNG ECOTEPIKNG LEUPPAVIG GTNV OTtoi0 GLVTEAEITOL

n ovvBeon tov ATP.

2.3 METABOAIKEX AEITOYPI'IEX

Ta ptoyovdpia amoteAovy 1o KopPikd opyavido ot dadikacio Topoywyng
NG EVEPYEWS TOV TPOEPYETOAL OO TNV TPOPT] Y10 AV TO KO TEPLYPAPOVTOL (OG TO
Broymukd epyocTacto Tapaywyns EVEPYELLS TOV KLTTAPOV. Ot TPATEG AVAPOPES OGOV
apopa ota prtoydvopa Eywvav to 1840. To 1894 o Richard Altmann ta tovtomoince
®G KLTTOPIKA 0pyavido Kot ta ovOUace PloPAAcTES VD 0 Opog LITOYOVIPLOL
kabiepmOnke to 1898 and tov Carl Benda (Ernster and Schatz n.d.). H doun tov
pitoyovopiov £yve AETTOUEPDG YVOSTN OUWOG TOAAE YPOVIOL APYOTEPO KO EXETPEYE
NV Kotavonomn moAAdV Broynukov unyavicpov. Hopdyovv 1o peyoddtepo HéEPOg g
KutToptkng ATP, Hécm ™ 0EEIBMTIKNG POCPOPLAIMGNG. LTO GTPOUO EVTOTILOVTOoL 1
TVPOSTOPVAKT apudpoyovacn (PDH), kot w¢ dtadikaoieg 0 KOKAOC TOv
TpkapPoEuAtkot 0EEog, N B-oleidwon Tov Mmapdv 0EEmV Kot HEPT) TOL KOKAOV TNG
ovpioc. H avamvevotikny alvcida, n cuvbeon g ATP kot ta évlvpa mov
OLUUETEYOVV GTNV cOVOEST TG AiUNG, CLGYETILOVTOL LLE TNV ECMTEPIKN

prtoyovoplokt pepppdvn (Murray, kot cov. 2011).

MeydAn onpocio ot 01dkacio TS 0EEWMTIKNG POGPOPLAMONG £XEL M
aAvoida petagopds niextpoviov. Ta popila ™ aAvcidag avtig Aettovpyodv mg
HETOQOPEIC NAEKTPOVIDV KOTA TNV 0EEIdMON TV BPENTIKOV GLOTATIKMOV amd Evivua
TOL OPOLV GTO GTPAOUA TOV HIToYovopiwv. H por nAektpoviov pécm g aAvcioog
LT givat 1oyVpa EMOEPUN KOl 1) EVEPYELD TTOL EKADETAL XPT|CLOTTOLELTAL Y10l TV
napaymyn ATP, n omola eivon po evodBepun avrtidpaon (Gropper, Smith kot Groff
2007)

H avanvevotikn odvoida tepthapfdvel t€ooepa cuUTAEY AT (LITOYOVOPLOKA
avamvevotikd copmiéypata I, I I kou [V) 60nwg eniong tov Mmodiadvtd petapopéa
niektpoviov (ovPikvovn) petasd towv copmieypdrov 1T kot IV ko tov
V30TOOWAVTO peTapopéa nhekTpovioy (kutdypopa C) petald tov copmieypdrov I
kot IV. Ta copmiéypata L 1T, kot [V avtlodv mpotovia and 1o oTpdiLe Tov
ptoxovopiov 6T SWUEUPPOVIKT TEPLOYT KOL TOPAYOLV L0 NAEKTPOY LUK
Babuidwon oty ecmtepikn pepPpavn. H evépyeta and ta mpotovia péel Tpog 1o

otphpa 6mov ypnoyonoteitatl and v ATP cuvBetdon (1 oAldg copmieypa V) yio

10
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v dnovpyic ATP. H (evén peta&d tov petagopéov niektpoviov kot tng ATP

ovvletdong ovoudleTot 0O MTIKY POOPOPVAI®ON .

Eixova 2. Mitoyovipiokn ovamvevoTtiky oAvGioa

Awkpivovtor 00 HOVOTATION LETOPOPAS NAEKTPOVI®V SIOUECOV TNG
HITOYOVOPIOKTG AVOTTVEVSTIKNG aAvGidag. To mpdto Eekivd amd to NADH xon
niektpovia tov NADH ta omoia petapépovtal pécm tov ZopmAéypatog I oty
oVPIKIVOVT, HeTATPETOVTAG TNV OVPIKIVOVY 0 OVPIKIVOAY, €metta 1 OVPIKIVOAN
o&emvetal amd o Xoumieypa I kon to nAlektpdvia petapépovtal HEGH avTOD GTO C
KLTOYPOUO, KOl EV TEAN TO € KLTOYPOUO 0EEWMVETOL 0md TOo cvumAeypo [V
LETOPEPOVTOG NAEKTPOVIO GTO 0EVYOVO Kot TOPBEyovVTOoS HOPLo VEPOD LECO GTO
ovumieypa IV. To 0€btepo povomdtt cuvdéeTan e Tov KOkAo Tov Krebs 6to otpdua
TOL pItoyovopiov kot Eekva amd v 0&eidwon Tov nAextpikov. Hiextpdvia amd to
NAEKTPIKO LETOPEPOVTOL GTNV OVPIKIVOVN HEG® Tov cvumA&ypatog I, éneita oto ¢
KLTOYpOUO PESH TOV cLumAEypatog I kot téhog 6to 0&VYdvo pécm Tov
cvopmAéypatog IV. 1o mpdto povomdrtt, Yo kaOe NAEKTPOVIO TOV LETOPEPETOL TEVTE
TPOTOVIL LETAPEPOVTAL OO TO GTPMOUN GTOV SPEUPPAVIKO Y DPo. ATd TV GAAN, TO
de0TEPO HOVOTATL Elvat AyOTEPO OMOTEAEGLATIKO KAODS Yo KEOE NAeKTPOHVIO

LETOPEPOVTOL 3 TTPMTOVIA OTTO TO GTPOUA 6TO dtapepfpovikd ydpo (Sun, et al. 2013).

Ta royovopila Agttovpyodv, Kot Mg EVOOKLTTOPIKT de&apev acPectiov
A oV 16vtev dmwg Kariov, Natpiov, Mayvnciov (Murray, kot cov. 2011) .
EmumAéov, ivon vevBova yuo v avayévvnon tov copmAéypatog Beiov clompov
(Alston, kat cvv. 2016)Ta proydvopia dwdpapatiCovv, exions, GNUAVTIKO POLO GTOV

«poypappotiiopevo kuttapikd Odvoton v amdmtowon (Alston, et al. 2016). Ta

11
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ptoxdvopa mepipdArlovtar omd pio ecmTePK| Kot pio eEmtepikn pepppavn. H
e€TEPIKN HEUPPAVN TTEPLEYEL TOPIVES, TOV EMTPEMOVY GE LKPOTEPQ HOPLOL pLeyEBOLE
uéypt 10 kDa va mepdoovv. Avtifeta, 1 ec@TEPIKT HLEUPPAVN vl OSOTEPOOTN KoL
oto piKkpd popa (pe e&aipeon 1o H,0, ta agpia Oy, CO;, ko v NH3). Oha ta
VTOAOITO VTOGTPDOTO TOV LUTOYXOVIPLOKOD HETUROAMGHOV poll e To TPOTOVTO TOVG
0o Tpémel, EMOUEVMG, VO LETOKIVIOOUV HECH TNG ECMTEPIKNG LEUPPAVIG LE TN

Bondela eWdkdv petapopéwv (Murray, kot cuv. 2011).

2.4 MITOXONAPIAKO DNA

To royovopuokd DNA egivar éva kukAkd, dikhmvo, vrepeMkdpevo (Ue
e€aipeon ota TpwtOlwo 6mov gival papdopopeo) puoépo mov gvromileTon oTn URTPA
TOV prtoyovopiov, to péyeboc tov avépyetar otig 16.569 bp kot amotedei Aydtepo
and 1o 1% tov avBpomivov yovididpatog (Murray, et al. 2011). To popro kaAvTTETOL
and mpwteivec, mepimov 40 popla TPOTEIVAOV £XOVV GLUGYETICTEL PE TO HTOYOVOPLOKO
DNA ka1 ovveygiCovv va mpootifevtar kawvovplo (Bogenhagen, et al. 2003). ITapdro
OV TO VOLKAEOELDEG OeV dtoywpiletol amd T0 VIOAOUTO GTPMOUN LECH L0 LEUPPEVIG
(6w yiveton pe to TUPNVIKO Yovidiwpa Tov eviomileTal 6TOV TUPNVIKO PAKEAD),
Qoivetal vo dnpovpyeital Eva SIOUEPIGHA 0TO [ToYOVOp1lo, 0mov epiEyeton to DNA
amd pio ovoia 1 omoio dev éxel avayvoplotel akdun (Kolesnikov 2016). Yndapyet o
moAhamAd avtiypaga and 2 £o¢ 10 og KAOe HIToyOVOP10, LE ATOTELEGLO VO VITAPYOVV
1000-100000 avtiypaga tov popiov oe kébe kotTapo. H avitypaen, n HeTaypapn Kot
N petappoaon tov prroyovoprokod DNA mpayuatomolovvton kaf’ 0An v ddpkKela
TOL KLTTAPIKOD KOKAOL aveaptnrta omd TIS OVTIOTOUEG O10IKAGIEG TOV TVPNVIKOV
DNA. Av kot ta prtoyovopla mepiéyovv 1o 01K6 touvg DNA, 1o omoio kwdkomotlel pia
oMo Ttpoteivav kot popiov RNA, dev mepiéyetl OAeg Tig amapaitnteg TAnpoeopieg
YL T 6OVOEG OA®MV TOV AEITOVPYIKAOV Kol SOMUKAOV OVOYKOV TOV 0pyovidimv —yU
avtd yopaktnpifovior nuawTdVopra opyavidla- kot yYiveTor elcaymyn Hopimv amd To
Kuttopomiacpe (eviopwv, puOUICTIKOV Kol PLBOCOUATIKOV TPMOTEIVAOV) TOL 1|
ovvBeon toug ehéyyetor amd to mopnvikd DNA. Ot dwadwkacieg g aviypaeng Kot
™mg petaypaens otmpifoviar 6e mupnvikovs mapdyovteg. Ot mupnvikoi mopdyovteg
nov mpoopilovior ywr To  ptoydvople  petappalovior oto  PBOCOUATO  TOV
KUTTOPOTAUCLLATOG KO TPOTOTO0VVTOL LETO-LETAPPACTIKA LE [t OAANAOVYio-001Y0

010 N-dkpo, dote va eloayBodv ota ptoydvopua pe 1 Pondeta petapopéwmv.
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Eiwxova 3: Mitoyovopioxo DNA

To puroyovopokd DNA kwdwomoeli 13 mporteivikég vmopovadeg g
AVOTTVELGTIKNG 0AVGIOaG (ad To GHVOAO TV 67), 7 VTOUOVADEG TNG OLPLOPOYOVACTG
NADH (cOumioko I), kutoypopo b tov copmidkov 111, 3 vropovadeg g 0&etddong
ToV Kvtoypdpatog (cvumioko 1V), 2 vmopovadec g ATP ocvvBdong. Axoun
Kodkomolel peydia (16S) ko pkpd (12S) mt pipocopkd RNAS kabdbc emiong 22
uopta prroyovoplokmv tRNA (Harding 1991).

Yrdpyovv apketd onueio mov 1 PoAoyin oV ptoyxovopimv  dapépet
OVLGLOOTIKA OO QTN TOV TUPNVIKOV YOVISIOUATOV, KOl 0UTO GUVETMG £TNPeAlel TO
povtédo Ko v owdkacio g eEEMENG tov. Tétown onueio eivar o aplBuog
emavaiyeny tov popiov (ploidy), o tpomog kinpovounong (petofipaleton pe
UNTPIKN U1 HEVOEMKTN KANpOvOMKOTNnTa), O PabUoc avacuvoLacHoD, TEPIEXEL
EMIYI0TEG QUETAPPACTES TEPLOYES, TO OPACTIKO HEYEDBOC ToL TANBLGHOV, 0 PLVOUOC
HETOAMGEEDY, O punyaviouoi emdtdpbmong, dlapopég oto yevetikd kmdko (Murray,

Katl ovv. 2011).

2.5 MITOXONAPIAKEX AYXOENEIEX KAI METAAAAZEIX

O 6pog prtoyovdplokés acBEVELES aVOPEPETOL GE Lo KAMVIKE ETEPOYEVT] OLAON
LUTOYXOVOPLOK®DV dULTOPOYDV KATO TIG OTOIESG O1 1GTOL Kot ToL OPYOveL T0L OTToia
npocPaAlovtol etvon exeiva pe v peyaAdtepn avaykn oe evépyeta. Ta copntodpota
TOV AGHEVELOV TOV TPOEPYOVTAL OO LTOYOVOPLOKES LETAAAAEELS UmopovV va,
ELPAVIOTOVV OO TNV VEOYVIKN NAKI0L 1] KOt LETEMELTA TNV TOIIKT-EVAAIKT NAKiol

(Lightowlers, Taylor and Turnbull 2015) O emwoAacpOg TV AGHEVEIDV OVTOV GTOVG
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evihikeg givan 12,5 avé 100000 (Gorman, et al. 2015) kot 4,7 avé 100000 ota mwoudid
(Skladal, Halliday and Thorburn 2003). H cvoyétion peta&d petolha&emv kot

ac0eVELDV OTIC TEPIOTOTEPEG PTOYOVOPLOKES OLOTAPOEG ETVOL EAAITNG.

H @¥om tov pitoyovoplokod yovisidpHoTog Sivel Ty dSuvatdtnta eLedvions
ETEPOTAAGUIOG AOYO TV TOAA®V QVTIYPOP®V TOL TEPIEYOVTOL GE KAOE piToydvoplo
Kol Kot enéktaon og kabe kotTapo. Ta avtiypaga avtd pmopel va mpospyovrtal eite
Ao ToV «Ayplo» TOTO Yovidiov (PuGtoAoYKd Yovidlo) gite amd To peTaAAayéVo. AT
™V dAAN, pmopel va epgaviCovv opomAaciioo dmov OAa T yovidla eivor UGIOAOYIKA.
Ot etgpomhacpiké petarlrdéelg eppaviCovv Eva petaffAntd 6pio, dnAadmn éva eninedo
GTO 07010 TO KVTTOPO UTOPEL VO PEPEL TOL LETOAAAYLLEVE YOVIOX OAAL VO UMV
napovolalel v acBéveln (Stewart and Chinnery 2015) Otav 6uog o optOpog
HETOAAAYLEVOV YOVIOI®V VITEPPaivel TO GLYKEKPIUEVO Op1o eppavilovTol LeTaPoAKES
dvoiertovpyieg 610 KOTTOPO KO KAVIKG CUUTTOUOTO GTOV 10TO. X1UENKEG
HETOAAGEELS Kot peyaAov Babpod eddelyelg etval o1 dvo o cLYVEG TEPITTMOGELS
UETOAAGEEDV TTOV TPOKAAOVV LUTOYOVOPLOKES AGOEVELES, LLE TIC TPMTES VL
petafipalovtor cuvOME amd TV UNTEPO GTOVG ATOYOVOVS TG Kol TIC 0EVTEPES VAL

TPOTOEUPAVICoVTaL KOTAE TNV SLAPKELD TNG EUPPLIKNG AVATTUENC.

INUELOKEG LTOYOVOPLOKEG LETAALAEELS (GUUTEPTAAUPOVOUEV®OV KOL TWV LN
AVOOSTPEYIUMV) OTOTEAOVV Uio CUOVTIKY o1Tiol Yo S1pOoPES 0GOEVEIEC TOV
avOpmmov, pe emkpdtnon oto TAnbvoud 1/200 (Chinnery, et al. 2012). Inuetokéc
UETOAAGEELS £XOVV EVTOTIOTEL 6€ KADE LUTOYOVOPLOKO YOVIO0 Kol £Y0VV GLCYETIGOEL
He éva peydlo e0pog acBeVEIDV, Od TNV U1 GLVOPOUIKT] VEVLPOUIGONTHPL0 KOPOGCT)
puéxpt kar tnv MELAS (Mtoyovoplokn eyke@aAiopvomdoeta, YOAUKTIKN 0EEWON, LUE
EMEIGOOL0 TAPOLOIL TOV EYKEPOAIK®OV ENEIG0dImV). Ta KAvikd cuopmtdpota puropet
VoL ELEAVIGTOVV KOTA TNV ToUdIKN 1 eVAKT {on, Le TIg LETAALAEELS vaL
petappalovior and v untépa nepimov 6to 75% TV TEPMTOGE®Y KOt TEPITOV GTO

25% 1oV tepmtdce®v vo cupfaivovy katd v yovipomoinon (Sallevelt, et al. 2017)

Mepovopévee, peydieg oe éxtaon eddeiyelg eppavifovv Evav emumolacud
1,5/100000 (Gorman, et al. 2015), pe mepimov 10 65% TOV TEPMMTOCEWV VaL
eppaviCouv ypdvia TpoodevTiky| eEmtepkn opBaiponAnyia, mepinov to 30% twv
TEPTMOGEMV TO cVVOpopo Kearns-Sayre (0Ooipo-Kpoviokn Kot GOUOTIKT

VEVPOVIKT] OUTOPOYT LE OKOVOVIOTES KOKKIVES TVEG) Kot AydTEPO amd To 5% TV
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TEPIMTAOGEWMV Vo, EpLPaviCouv to cuvdpopo Pearson. To cuvopopo Pearson givar ) mo
cofoapn achévela mov Exel cLOYETICOEL e peydleg EALEIYELS GTO HTOYXOVIPLUKO
YEVETIKO VAKO Ko o1 asBeveic eppaviCouy Katd T TpMOTES HEPES TNG NG TOVG
o1dNpoPracTiky avoiio kot SucAettovpyia TG eE®KPIVONE HOTPAG TOV TAYKPENTOG,
H katdotaon tov acbevav cuyva eival 1660 cofapn Tov KataAnyel 6€ BPePikod

Bavaro (Rotig, et al. 1990).

Eixova 4: AcBéveieg mov opeilovial oe petorralels tov pitoyovopiaxod DNA.

(Dimauro, Schon, et al. 2013)

O1 acBeveic pe to cvuvopopo Kearns — Sayre gpeoaviCovv ta TpdTo T0ug
CLUTTAOUATO KOVTA TNV NAKia TV 20 etdv, dnwg ival n PrepopdnTmon Kav 1
POV TPOOSELTIKN EEMTEPIKT OPOOALOTAN YO KO YPOOTIKY|
apeipAnotposdonddeta. IloArég popég pmopel va tpocfinbovv tepiocdtepa
cvotipata kot o acBevig va peavilel poomdBeta, atoio 1 dSwotapayes oTnv

Kapdwokn ovonacn (Mancuso, et al. 2015) H ypovia tpoodevtikn eEmtepikn
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opBaipomAnyia glvar n To oA mepinTmon EAAEYNG GTO PITOYOVIPLOKO YOVIdTmLLOL

KO TO GUURTOMOTO TNG ivort opBodpomAnyio, PAe@apOTTOON Kol LLOTAOELD.

Téhog, o1 peTaALAEELS TTOV YivovTon 6€ Yovidla mov Kodikomolovy tRNA etvat
ONUEWKES KOt ERLPavICouV d1AQOPOVG PAIVOTOTOVG AVAAOYQ LE TOV 1GTO TTOV
TPOGParrovv, Yo Tapadetypa o1 KapdomdBeieg cuyvd cvoyetiCovtal e HETOALAEELS
010 Yovidlo Tov tRNA g 1oc0Aevkivng, o daffntng eppavifetor cuyva dtay veapyeL
petdAroén T14709C oto yovidro tov tRNA tov yAouTopuvikod 0EE0C Kat TEAOG
TOAATAG MTTOLOTO £Y0VV ELPAVICTEL € 000evelc pe petaAhdielg oto yovidlo Tov
tRNA g Avcivne. Ola ta mapandve ivar cuoyetioelg kat Oyt n ENynon yo v
ELLQAavion ovykekpipévav eovotuvrmv (Dimauro and Davidzon, Mitochondrial DNA
and disease 2005).
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2.6 TAKXAPQAHX AIABHTHX

O caxyapmong dafrtng etvar pa xpovia vocog mov yopaktnpiletol amd
dTapayn ToV HETAROAMCUOD TV VOATOVOPAK®VY, TOV MTOV Kol TOV TPOTEVOV.
Ogseileton o€ datapoyn site TG EkKplong eite TG OpAong TG WGOVAIVNG Elte G€
GLVOLAGHO KOl TV OV0, PE OMOTEAEGLLOL TNV GYETIKN 1) TANPT EAAELYN TNG WVGOVAIVIG
(American Diabetes Association 2017). To kK0p10 YopOKTNPIGTIKO TOL GAKYAPDIN
dwfnn, N xpovia vrepyAlvkopio, givarl veevdovn yio PAAPEG o€ TOALG Opyova. Kot

W0UTEPA GTOVG VEPPOVC, TOV OUPIPANCTPOELIN YITMOVA, GTO VEDPO KO OTIS OpTNPIES.

2.6.1 TAEINOMHXH
O coaxyap®mong dwfntng umopel vo Katnyoplomombel 6Tic mapokiTe YEVIKES

katnyopieg  (American Diabetes Association 2017)

1. Zoxyapmong Awopntmg tomov 1 ( epeaviCetor Adyo g avtodvoong
KOTOGTPOPNG TOV B-KUTTAPWOV TOV TAYKPEATOS, 00NYDOVTAS cLVNO®G oE

amOAVTN EAAELYT] IVGOVAIVIG)

2. Xoaxyopndng Awprng tomov 2 ( epgaviletor A0yo otadlokng peimong
™G £KKPLoNG WGOVAIVIG amd Ta B KOTTOP TOL TAYKPEATOS GE GUVOVOCUO LE

pio Tpo VEPYOVCO AVTICTACT) GTNV VGOVALIVY)

3. Zakyopndng Awfrtng komong (arokaleiton o daprne, n ddyvoon
TOV omoiov yivetan 6to 20 1 30 TPIUNVO TNG EYKLHOGVUVNG, GE YUVOIKEG TOV OEV

elyav dyvmotel pe dtartn Tpv v Evapén g KuMnomng)

4. Yvykekpylévol TOTOL Gakyapmon dtapntn mov opeilovtol og dALEC
oTieS, TOPAOEYILATOC XAPT TO GUVOPOLO HOVOYOVIdLoKoD dtapnn ( OT®G 0
VEOYVIKOG O10fNTNG, veavikdg dafntng g evniikioong [MODY]), acBéveieg
g e€mKPIVONg Hoipag Tov mayKpEaTog (OTmS 1 KLGTIKY tvmon) Kot o wfrtng
TPOKOAOVUEVOS OO POPUOKEVTIKES 1| ¥NUIKES OVGIES (0TS M xprioN
YAVKOKOPTIKOEW MV TOL YPNGUOTO0VVTOL 6TV ovTipet@nion tov HIV/AIDS,

1 OTN LETEYYXEPNTIKN TEPI0O0 LETA OO UETAUOGYEVOT).

2.6.2 Laxyop®ong Avapntng Tomov 1
[MoAdTEpa YVOOTOHG KOl G VGOVAVOEEAPTAOUEVOS 1] VEAVIKOG dtafftng. €2g

ocaKyopmdng dwufnng tomov 1 opiletar , dnwg avapépOnie Kot ToPATAV®, TO
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HeTABoAkd GUVIPOUO TO 000 YopakTNPIfeTOL OO AVTOAVOCT KATAGTPOPT TV [B-
KUTTOP®V TOL TOYKPEOTOS E AMOTELECHA TV TANPN EAAEWYT 1 TNV EAAYIOTN EKKPLON
woovAivng (Bluestone et al. 2010) . "Exet vmoloyicOel 611 6tav ekdnimbel n vocog
Exel MO amorecHel mepimov to 90% TV P-KuTThpOV Kot amd kel kot TEPA 0 pLOUOG
KOTAGTPOPNG EIval S10popeTIKOC 6€ KAOE achevn|, e TOVG VEAITEPOVS GE NAIKIL
acBeveic va gppaviCouv tayeia katactpoen. [apdrio mov ta mepiocdtepa avTodvVOGH
voonuata emnpedlovv epeaviCovtol mo TaKTIKd 6Tig Yuvaikes, o Awapnng tomov 1
Qoivetal va epeaviletorl mo cuyva 6T VEAPE oyOPLol Kol TOVG EVIAKESG GVTPEG

(Ostman et al. 2008)

H attio wicom amd v avtodvoomn KotasTpopn TV B-KuTTédpmy Tov
naykpéatog Oewpeitor g etvor 1 aAANAeTiOpacn TEPPAAAOVTIKOV KOl YEVETIKMOV
TAPAYOVTOV. XTOVG YEVETIKOVS TOpAyovTeg Teplappdvovtan yovidlo mov
evtomilovtot og d1popeTIKEG BETELS, e Ta TeEpLocoTEPa va evtomtilovTon oto HLA
ocvotnua wtoocvpupatotrog (Noble et al. 2010). Agikteg g awtodvoong VoG NG
VOGOV ATOTEAOVV OVTIVIGLOLOKE OTOOVTIGMUATO , CUTONVTICMOTO EVAVTL TG
WGOVAIVIG, TS dekapPosurdaong Tov YAouTapvikov 0E€0g (GADes) Kot avtoavTydova
ovoyetilopeva e 10 voovAivopa TA2A Kot Yo ToV HETAPOPEN YELOAPYVPOL &
(Ziegler & Nepom 2010) (Bingley 2010). H ovykévipmon tov aviicoudtov Evovtt
TNV WWOOLAIVT @aiveTon va ennpedlet TV nAKia peaviong Tov dwafntn tomov 1 ota
veoyva (Bingley 2010; Parikka et al. 2012) Xtovg mepiBaiioviikods mapdyovteg
Qoivetal 1 emoyn yévvnong va exnpealel v epeavion oafntn torov 1 (Kahn et al.
2009), kabng emiong n ékbeon TV aTOU®Y G€ 016PO0POVG 100G Ko GAAL

aAAepyLOYOVOL.

[310mabN ¢ cokyapddng dapnng tomov 1

g 0T TNV OTAVIOL LOPPT PN KATATACCOVTOL LEPIKES LOPPES
caxyop®mon dwfnt tomov 1 mov dev epeavifovv caern arttoroyio, ooy dev
VILAPYOVV EVOEIEELS ALTOAVOOTG KATAGTPOPNS TMV B-KVTTAP®V TOV TAYKPEATOG,
[Mopatmpeitar Kupimg o dtopa [omavikig 1] AQPIKOVIKNG KOTAY®YG Kol TopoLGIalet
o1 KANPOVOLKOTNTO, XOPIS OU®S Vo cuoyeTileTan pe yovidla mov Bpickovtol 6To

HLA cbYomua iotocvpforotrag (Gianani et al. 2010) .
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2.6.3. Zaxyap®ong Awafijtng tomov 2

O caxyapmong dafrtng TOIOL 2 ivar 1 Lopen StofnTn He ToV PHEYAADTEPO
EMMOAAGUO TTayKoSHimG. [TaAadtepa NTav YvmSTOHG G UN-IVGOVAVOEEAPTMOUEVOG
dwfnng M daPnng v evnAiKoVv, Tapoia ovTd 01 OVOUAGTIES aVTEC deV etvat TAEOV
amodeKTEG KOS o1 S1afnTikol TOTOV 2 KATO1o GTLYUN KOTAAYOUV GE £val
QOPUOKEVTIKO GYNIO TO 0010 TEPLEYEL IVGOVAIVI KOOMC emiong mALov eppavileTon

Kot og pkpotepeg nhikieg (Tevrolovpag et al. n.d.) (Rosenbloom et al. 2008).

[Ipoxertan yio pua avopotoyevn opdoo achevav, oty omoia teptiappdvovrol
AdTopa e dLoTOPOYN OTNV EKKPLOT TNG VGOLAIVNG Kot AAAOTE GUVOTTOPEN S1APOPOV
BaBuob weovivoavtictaong (American Diabetes Association 2017) . e éva apketd
peyaro mtocootod (nepimov 80%) ot acBeveic ool elvar maydooprot 1 peaviCovv
KEVIPIKY] KOTOVOU TOV Aovg Tovg Katd tnv didyveon g acbévelag. O dtafrtng
TOTOL 2 YopokTnpileTol Kot avTdg amd OAANAETIOPAOT] YEVETIKMY Ko
TePPAAAOVTIKOV TopaydvTmv. Avtdg o TOmog dapr ) yapaktnpileTor amd
1GYLPATEPN YEVETIKT TPOSAOEGT GE GLYKPIOT KE ToV daffnTn TOToV 1, akOuN Kot ov
TaL YOVidla oV givort vteEvBuva Yo TNV ELPAVIGT TOV OEV EXOVV EVTOTIOTEL AKPIPOC.
Ao ™V GAAT, 6T0VG TEPPAALOVTIKOVS TOPAyovVTEG TEPIAAUPAVOVTAL KUPIME N
TOYLGOPKIO KOL 1) ATOVGI0 COUATIKNG AoKNoNG 0 TNV KaOnuepvoOTnTa TOL
acBevovg (Rosenbloom et al. 2008; Taksali et al. 2008). H cuyvotnta g av&dvetan
HE TNV TPO0OO0 TG NMKING Kol UTOPEL VO LITAPYEL OCVUTTOUATIKAE 1 GYEOOV
OCVUTTOUOATIKA . X0VI0®G 10y VOGKETOL GTO, TAAICLH EVOG TUTKOD
npocvunTouaTiKod eAEyyov (Rosenbloom et al. 2008). Téhog, o1 acOeveig pe dafntm
TOTOVL 2 deV YpeldlovTIal VGOVAIVN Yo va ETPLOCOVV, 6TV apy THG VOCOV, Kot

ondvia Oa eppovicovy dafnTiky KETO0EEWON.

2.6.4. Avapitng Kdmong

Q¢ cakyap®ong dfnng Kuncemg opileTat n d1dyvoon 1 1 dmicTOo
0m010VONTOTE PaBpov dlatapoyng TNV avoyn TS YALKOInG, mov mapovctdleTat yio
TPOTN POPA Katd TN d1dpKeto TG eyKvposivig. Xapaxtnpiletat kuping amd
avTiGTOON GTNV WWGOLAIVY Kot 6€ PiKpOTEPO PoBUd amd datapoyn TG
wvoovAvoékkpiong. O daPrng kdnong epgavitetoar cuvnBwg Katd to 20 Kot 30

TPiUNVo ™G KoPopiag, OTAV 01 GLYKEVIPMGELS TV OPLOVAV IOV avtayvilovTot v
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https://paperpile.com/c/fayoa2/2nVv

dpdion g vooviivng eivar vynAég oto aipa. Tlayvoapkeg eykvpovovoeg dve tov 30
YPOVOV LEe £0TO Kot £va GUYYEVH] TPMOTOL Babpov Tov TacyeL amd ZoKyopnon
Awfntn tomov 2, £xovv peyaAvtepo Kivouvo yio TNV epedvion dtafrtn Kuoews
(Solomon et al. 1997). Zvvictatatl EAeyy0g TG EYKLHOVOVOWG e TNV dladikacio g
avOYNG ot YAVKOLN KOTA TO XPoVIKO dtdotnua Tng 241G pe 28ng efdopnadoag
(American Diabetes Association 2017).

H ocwot d1dyvmon kot avtipetdnion tov dtafnn e komong sivat
ONUOVTIKN Y10TL £(EL EMITTAOCELG 6TO EUPPLO OGO Kol GTN UNTEPA. EYKVEG LE 00PN
™G KOMong eppoaviCovv cuyvotepa VEPAUVIO VITEPTACT 1} TOSIVOLIN TG KUNGEMG
KkaBmg Kot Tpdwpo TokeTod TEAEN. H cuyvdtnTa TG KOsapikng Topng eivat moAv
oVYVOTEPN GE TEPUTMOELS UE 11T TNG KONONG GE GYECT LE PUCIOAOYIKES
YOVOIKEG 1| LOKPOCOUIN TOV EUPPVOV Elvar N GNUOVTIKOTEPT OTial Y10 TN OlEVEPYELL
¢ kaoapikng toung (American Diabetes Association 2017; HAPO Study
Cooperative Research Group et al. 2008).

O\ec o1 emumAokéc Tov eueavilovv ta veoyva SN TIK®OV UNTEPWV
Tapovctalovtol He avENUEVT GLYVOTNTO KOl GTOV OfNTn TS KUMOMG Kot
oLYKEKPLUEVA O ikTEPOG 16%, N vIoyAvKapia 7%, vracPeotopia 1% kot ot
Tpovpatikés PAafec katd tov Toketd 3%. O kivouvog yuo epedvion mayvoapkiog Kot
P tHmov 2 Katd v eenPikn Ko eviiiiko {on etvor onpovtikd avEnpuévog

(HAPO Study Cooperative Research Group et al. 2008).

2.6.5. MITOXONAPIAKOX AIABHTHX - METAAAAZH A3243G XTO
TRNA LEU (UUR)

O prtoyovopaxodg daprng epeaviCetot yio tpdtn eopd cuvndwe TNV
eviauco Com. Kinpovopeitor amd ) untépa, kabdg povo n untépa LETaPEPEL TO
ptoxdvoploL TG GTNV EMOUEV YEVIA, Kot GUYVE GLGYETICETOL LE OTDAELL TNG OKONG
KO TT0 GLYKEKPHEVA TV VYNADOV TOVeV. H mo cuyvr petdiiaén n omoio 0dnyet o
ptoxovoploko dwafntm eivorn A32 43G  petdrihaén oto yovidlo tov tRNA (Leu,
UUR) tov pitoyovdpiov (J. Antonie Maassen 2004) (Maassen, et al. 2006)

H oAhoimon 610 yovidio tov tRNA avtol, 0dnyel g averapkn cbvOeon
SPOPWOV LITOYOVOIPLOKDY TPMOTEIVOV KOl GE LU0 YEVIKELUEVT] LITOYOVOPLOKN
dvorettovpyia. [Tapdio mov o @avdTLTTOG TG HETAALAENG QLTS LOLALEL [UE TOV
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dwfnn tomov 2, M Bepameio pe GuYVE YPNOYLOTOIOVUEVE PAPLOKO OTTMG 1
LETQOPLIVY, TPETEL VAL OTOPEVYETAL EEANTIOG TNG TAOTG TOV ATOU®OV OVTOV VO
eppaviCouv yorloktikry 0EEmon, 1 ool amoteAet pio EPEAVIG 0ALYL OTTAVIOL

TOPEVEPYELDL TOV POPLLAKOV.

O A3243G 1t0mog pitoyovoplaxov dwafrtn yapoaktnpiletor omd petmpévn
TOPAYOYN WWGOVAIVIG ¢ epéfica oty VYNAY YALKOLN CULOTOC, VTTOINAMVOVTOG
TG TO TPOPANUA EVTOTILETOL GTO LITOXOVOPLL TOV P KOTTOP®V TOV TAYKPENTOG,
Ouwg, mpoceateg Epeuveg £xovv amodeilel moc n A3243G petdiraln cvoyetiletat
ue nroatikn dvoAertovpyia (Taakashi, et al. 2008) kot peiwuévn TpdoAnyn yAvkoing
amd tovg okeletikove pog (Lindroos, et al. 2009).

To chvopopo avtd otV apyn elval EAAPPL KOl ETOEWVAOVETOL LLE TO TEPOS TOV
ypovov. Mia mhavn e€nynon oe avtd givar 6T 1| puTo)ovoplakn dvGAEiTovpyia
eMOEVAOVETOL AOYO TV EAgVBEPOV PLL®OV OV 0PEIAOVTOL GTNV VITEPYAVKALLLIC,
0&EOMTIKN KATAGTPOPT Ko emdevovpevn vepylvkoio (Green, Brand kot Murphy
2004). Ta B- kdTTOPO TOL TAYKPEATOC PAIVETOL TG Eivar Wdtaitepa gvaicOnto oty
o&ewtikn kataotpodn. Ta B- kKOTTapa To omoia ektifevion oe cuveyn
vrepyAvkaipio, 1 omoio £YEl WG CLVETELD TNV ALENUEVT] TOGOTNTO EVOOKVTTAPION
acPeotiov, givarl emppenn) oe PeyAAn peimon g mocdtntoag T0v ADP ko g
katavalmong tov (Wiederkehr and Wollheim 2008), odnydvtac o€ vynAdtepo
SVVOUIKO oT1 HEUPPEvI Kot KOTA GUVETELN LEYOADTEPT TTapaywyn EAEVOEPOV pLlmv.
Axoun, ta B- KOTTAPO £X0VV GYETIKA YAUNAOTEPO ETITESA EKQPOCTIC TOV YOVIOI®V
nov wapdyovv avtioéedwtikd évlvua (Lenzen, Drinkgern and Tiedge 1996) ko ta
emineda, yoLoKTIKNG apudpoyoviong sivar yapnid (Sekine N 1994), éto1 n yAvkoln
LETOPEPETOL GTO LUTOYOVOPLOL MG VITOGTPMLLA KOl SNULOVPYEITOL VYNAO dVVOUIKO GTN

HepPpavN.

"Exovv mpotabel kot dALot Adyot yio TV €mOEVOOT TOV PITOYXOVIPLOKOD
dwfnn pe Ta xpovia. Mewwpévog aptpnog evepydv B-kuttdpwv pmopet vo Leudoet
NV andKplon EKKPLoNG TG WGOLAIvIG Tapovasio YALKOING, e amoTEAEGHLO VO
EVEPYOTOLEL TO UNYOVIGUO TOPAY®YNS WVGOLAIVTG o€ VYNAdTEPQ emimeda YAVKOING.
EmumAéov, | YEVIKELUEVT OVOTTVEVGTIKT] KOTAGTOAN] GTO KOTTOPO EYEL OC OMOTEAEG LA
pewwpévo oynuaticpud ATP, to omoio Ba emmpedoet Ty anelevBépwon voovAivng

Tov mpokaeiton amd ™ YALKOLn.
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Onwg avaeépbnke, ta KOTTOPU TEPLEYOVV TOALY LUTOYXOVIPLO, TO OTTOT0 LLITOPEl
VoL TACOVV UEYPL KoL IAAOEG 0V KOTTOPO Kol TO KaOEVA LTOYOVOPLO TEPLEYEL
noALmAL avtiypapao pitoyovoplakod DNA. Opwmg, ot HeTaAAAEELS GTO HUITOXOVOPLOKO
DNA gvtomilovton povo o€ £va moco TV pitoyovoplak®v DNA popiov kot avti n
KOTAGTAOT) OVAPEPETAL OC ETEPOTAOGHIN. Xe KOTTOPA TOV EVTOTILETON 1| LETAAAAEN
A3243G, 1 éktaon g etepomAaciog oyetileTon pe v Katavdilmon o&uydvov and
TO TOYOVOPLA, 1) OTTOT0 POIVETOL VO LELDVETOL ATOTOLN OTAV 1) ETEPOTANGHIN POACEL
nepimov oto 70% (Maassen, et al. 2006). Avtibeta, dev eivan Eekdbapo 6t
ETEPOTAAGIO ETOEWVOVETOL LE TNV NAKia, ETOUEVOS LT Oev €ENYel TV

kaBvotepnuévn Evapén Kon eEEMEN TOL UITOYOVIPLOKOV Stopr|Th).

Ao KAMVIKNG dmoync, 0 LIToyovoplaKog d1af1|Tng mTpEmeL va, S1opopoTolEiToL
amd AALEG LN oLYVEG HOVOYOVIOLOKEG 0cBEveLec, OTmg o dafntng MODY, e&attiag
EMTTOUATOV GTOVG TAPAYOVTEG YAVKOKIVAGTC 1] NTTOTIKOVG LETAYPOPIKOVG
napdyovieg. Avtég ot acBéveleg eppaviCovtol ovyva oe pikpn nhikio (Gat-Yablonski
G 2006). H petddroén A3243G evtomiletan eniong oto ovvopopo MELAS (Goto Y
1990).

2.6.6. AIATNQXTIKA KPITHPIA TAKXAPQAH AIABHTH

To 1997 n Apepwcdvikn Awafntoroyin Etapeio mpoteve ko apydtepa o
[Maykodouiog opyaviopog Yyeiog (1999) viobétoe v avabedpnon tov
SYVOOTIKGOV Kpunpiov yio to cakyopndn owpnt (1,2), ta oroio mTapapévoovv
UEYXPL Kol ONEPal 10100 Ko avopEPOVTOL 6TOV TapoKAT® mivaka. (American Diabetes

Association 2017)

Kpvripua Avgyveone Xaxyapodn Avafnrn
I'hkoln Nnorteiog > 126 mg/dl. Nyoreia opiletor wg n un Anyn Gspuiowv

yia 8 wpeg.

Aoxpacio avoyng yAvkolne. Tiun YAvkoing otig 2 @peg > 200mg/dl. H
OoKOoTlo, TPETEL Vo TpayuoTonolsitol Owws opiletar aro I10Y, ypnoporoidvrog

&va. poptio yAvKOL{nNS 75g avodpng yAvko{ns O10A0UEVH 0TO VEPO.

IMNwkoloMopévn aposeopivn HbA1C > 6,5%.

g 000evn] e COUTTOUATO VTEPYAVKOLUIOG 1] LE VITEPYAVKAUIKO ENTEIGOD10,

Toyaio Ty yAokoing >200 mg/dL
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*Xe mepintwan amovaiog EekaBopns VIEPYAVKOLUIAS 01 JOKIUOTIES TIPETEL VO,

emovalnpfoov.

Ilivaxag 1: Aiayvwartixa kpizipio Zoxyopwon Aiofny

2.7. EHIMAOKEX

2.7.1. OEEIEX EIIIMTAOKEX TOY ZAKXAPQAH AIABHTH
Awpnrikn Keroo&éwon

H o&gla amoppvBuon tov dwufrtn npokadel vepyAvkaipio, n omoio pmwopet
va 00MYNGEL 6TV EUPavion dwpntikng ketoEéwong. EppaviCetor cuvnfwg og drtopa
pe dwPnn tomov 1, Wwitepo og Tod1d ko @ Poug Kot GTAVIo GE ATOUN [LE
P tomov 2. H dafntikn keto0EEwon opeileTan € P KATAGTACT] ATOAVTNG KoL
OYETIKNG EAAELYNG VGOVAIVIG KOl 6€ aHENGN TOV AVTIGTAOUGTIKOV OpOVI®OV
opuovov. Adym g EMeYNG vGovAivig 1 YALKOLN dev pmopel va ypnoipomombet og
" evépyelas. 'Etol, opyaviopog eEaptdtal amd  (pnooroinon Tov Amovg og
mmYy" evépyelng. H diiomaom tov Alrovg odnyel otn dnuovpyio Kot KETOEIKOV
copdtov. H dwpntin ketoo&Ewon yapaktnpiletor amd v tpidda g oémong
(ovyvé to pH pikpotepo amod 7,3), e k€tmong (adénon g cLYKEVTPMOTNG TOV
vopo&uPovTupkoD Kot AKETOEIKOD 0EE0G OTO TAAGCLLO KO GTO, OVP0L), KOL TNG
vrepylvkaipiog (Kotd Kavova To cakyopo oipatog etvon peyoivtepo amod 300 mg/dl.
Svumtopoto e oPnTikng ketoémong eivar 1 roAvovpia, ToAvduyia, 0EeMTIKN
OVOTTVOT], 1 OTOTTVOL0L OGUNG “GATION UNAOL” AOY® TNG KUKAOPOPIOC KETOVIKMV
copdtov. Kabong eriong, cuvumdpyet cofopov Babuov apuddtwon. Me pbivovoa
oelpd cvyvoTNTag Ta. cLVNON autia keToEEmoNg etvat: Tapdietyn 1 peiwon g
YOPNYOOUEVNG VGOVAIVIG, LN 010y VOGUEVOG CAKYAPMONG St Tng Kot
napepnintovca vocog (cuvifmg o&ela oipwén). H dwafnrtikn ketoo&éwon av dgv

avTETOMOTEL £yKapa 0dNyel o€ KO kot 6to Bdvato (Westerberg 2013).
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Yrepoopmtikd pun Ketowowd Kopoa

Q¢ YepoopoTikd [N KETOOOUKO KO 0pileTol T0 cOVOPOUO e TNV
aveVPEST WOUMTIKOTNTOG TAAGLATOG peyolutepn TV 350mOsm/L, tiudv yAvkoing
peyoAvtepn tov 600mg/dl kot amovoia keto&Emong o€ éva dofntikd achevi mov
Tapovotdlet dlatapayn Tov ETESOL cuveidNoNS. To YIepmou®TiKO Un KETOGOUIKO
KoM epeavifeTol o Atopo peyolvtepng nAikiog mov xovv dtafntn tHmov 2 Kot
apKETE cLYVA umopel va gtvorl 1 TpmTn ekdNAmon daprtn Tomov 2. Xe avtifeon pe to
KETOOEIKO KOO, VITAPYOVY COUTTOUOTO ETTL APKETEC NUEPES TPV TNV EYKOTAGTOON
T0V, KaOhg emiong yapaktnpileton amd HeyoADTEPN APLOIATMOT EVEO GLVLTTAPYOVV
vrepvaTplopio Kot dtotapoyés Tov emmédov cvveidnong (Westerberg 2013; Pasquel

& Umpierrez 2014).

2.7.2. YHHOTAYKAIMIA

Q¢ vmoyAvkoupio opiletan n dtatopay TOL yopaKTNPILETOL OTd YOUNAN
OLYKEVTPMOT YAVKOLNG GTO L, UE YOPOKTNPIOTIKO, OAAQ Kol T EWO1KN
ocvuntopotoroyio. Emeidn ta countopata g vroyAvkopiog etvar pn e101kd yo vo,
amodobovv e avt Tpémel vo amodery el n vIapEn ¢ Tpidoag tov Whipple, dniadn
N YmopéEN YaUNANG TUnG YAvkolng oto mAdopo (<55 mg/dl) pe tavtdypovn exdniwon
CUUTTOUOTOAOYIOG ONAMTIKNG LITOYAVKOpOG Kot ETakolovdn eEapdvion Twv
CLUTTOUATOV pE TN 010pOmon T vroyAvkoayioc. To copurtdpata amd Ty
EVEPYOTTOINGM TOV ALTOVOLOV VEVPIKOV GLGTHIATOC vl 1) €QIdp®GN, 0 TPOLOC, N
®YPOTNTA, M TaYLKAPDIL Kot TO aicON o TPOKAAOVY TOAUMV, TO aicOnua Telvag Kot
avénuévn mapaymyn olEAov. NELPOYAVKOTEVIKA GUUTTOWATO, Elval | 6OyyvVo™, N
OTOAELD TPOGOVOUTOAGUOV GTO YMPO Kol TO YPOVO, 1 EMOETIKY) GLUTEPLPOPA, O1
OTOAGHO1, N OTOAELL GUVEIONONG KOL TO KOO XTIV U €101KT] CUUTTOUATOAOYIO TNG
vroyAvkoiog tepthopfavovtartor n kepaialyio, n {dAn ko 1 advvapia (S. Oyer

2013).

2.7.3. MAKPOXPONIEX EIIIMMAOKEX TOY ATABHTH
Ot pakpoypdvieg emmAOKES TOV S1fNTN Elvar OPKETA GLYVES KOl GTOVS OO

TOMOVS TOV H1aPN TN Kot SKPIVOVTOL G LOKPOAYYEIOTADELES KO PLIKpOyYELOTAOELES.
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[MoBoyevetikol unyovicpol Twv HoKpooyyEOTaDEIDV

O 6pog d1aPNTIKN LoKPOAYYEOTAOELD TEPLYPAPEL TNV KAVIKT EKQPOCT) TNG
afnpopdroonc ota dofntikd dtopa. Ot KMvikég ekONAMGELS TNG S1oPNTIKAG
pakpoayyelonddelog tepAapBavouy n oTe@avioio VOGO, TNV TEPLPEPIKT|
OATOPPOKTIKTY OPTNPLOTADELD KOt TNV EYKEPAAO ayyelokT vOco. Extog tng
vrepylvkaipiog, N SvocAmdopio Tov Tapatnpeital 6to dtprtn TOmoL 2 £xEl
waitepn onuocio oty évapén Kot tnv eEEMEN g abnpopdtwons. Av Kot ot TYEG
NG OMKNG YOANGTEPOANG €IVl GUYKPIGIHES LETOED O1OPNTIKMOV Ko Un SofnTik®dv
aTop®V 0 daPnng Tomov 2 yapaktnpileton amd avénomn TV TPIYAVKEPOIOV TOGO o€
KOTAGTAOT VNoteiog 060 Kot petd to yevpota, peioon tov tipomv e HDL
YOANGTEPOANG Ko ard TNV VITOPEN WIKPOV Kol Tukvav popiov LDL yoAnotepoding,

T, omoia etvan eopetikd abnpoyova (Alexander et al. 2000).

H napatetapévn vrepylvkoyio tpokaiei un evlopotikn yAvkoluAimon tov
TPOTEIVOV GTOVS 16TOVE LE GYNUOTIGUO TPOTOVTOV Tpoympnuévns yAvkolvMmong. H
evamd0eon YALKoLOMOUEVOV VOV KOALOYOVOL Kol EAAGTIVIG KO TPMTEOYAVKAVOV
OTO AYYEWKO TOlY®UA TPOKAAEL TAYLVOT Kot oENGN TG OLOTEPATOTNTAG TOV
evdoOnAiov. Ta mpoidvta mpoywpnuévng yAvkolvAimwong tpodyovv Tov
TOAOTAOGLOGUO TOV AEIOV HVTKOV KLTTAPWYV, TI) GLGCMPEVCT] TOV AUOTETAMOV Kol
TNV EVEPYOTOINGT TV TOPAYOVI®V TNENG, ACKOVV YNUEIOTUKTIKY dpdoT oTa
QAEYLOVAOON KVTTAPO Kol AVAGTEAAEL T dpdiom Tov povo&eldiov tov almtov (Henry

2001).
Xtepaviaio NOocog

H otepaviaio vécog amoteAet v kOpla artio Bovatov ctovg dafntikovg
acBeveis. Ot abnpopotikés PAaPeg oTic oTe@oviaies aptnpies £xovv cuviBmg
TOAVEGTIOKY] EVIOTION Kot TPOGPAALOVTOL OKOUN KOl O TEPIPEPIKOT Hikpoi KAAOOL. oL
TUTIKEG 6TNOAYYIKES EKONAMGELS Umopel va. amovctdlovv AdY® TG CLVLTAPYOVGOG

dapnrikng vevpordabetog (Al-Nozha et al. 2016).
[eprpepikn Atoppaxtikry Aptnplomddeio

H ocvyvotra g Tepioeptkng amoppakTIKnG apTnplonadelog eivat onuovTkd

avénpévn ota daPntikd dtopa. Ot amo@paktikég PAAPES eival TOAVESTIOKES Kot
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ovyva evtomilovTon KAT® amd 10 TPrYaAcUO NG tyvvakng aptnpiag. Ta countdpaTa
oV gpeavifovol AOYo TG mEPLPEPIKNG 0pTNPLoTadelog ival To aicOnua yoyovg ota
KAt dKpa, N Steheinovoa YOAOTNTO Kot 6€ BopOTEPES TEPMMTMGELS TO AAYOS NPEUinG

(Katoaumpog et al. 2000)
Eykeporoayyeiaxn NoGog

Ot amo@paxtikés PAAPEC TV KOPOTIO®V KL TOV APTNPLOV TOV EYKEPAAOD
elvan Bapdtepeg ota daPnTikd dropa Kot 0 Kivouvog ELOAVIOTG Oy YELOKOV
EYKEPAAKOD EMEGOOI0V HEYOADTEPOC, KPATEPOG OUM®G OO TOV KIVOLVO EUPAVIONC
KOpOYYELK®V VOo|LATmV, Hetad Tov Stofntik®dv. Ot KAVIKEG EKONAMGELS TV
AYYELOKDOV EYKEQPUMKDV EMEICOIMV eV SOPEPOLY OUWMG OO EKEIVEG TV UM

dwPnrikov atdpmv (Roy et al. 2006).

2.7.4 AIABHTIKH MIKPOAITEIOITAGEIA

Q¢ dwfnTikn pKpoayyelomdfeia avapEPeTal 1| TPOSPOAN TWV TOAD LUKPOV
TPLYOEWMV KO TPO TPLYOEODV AYYEI®V, TOL £XEL MG GLVETELD TNV EMPAPLVOT TNG
pikpokvkAopopioc. Ot BAAPES apopodV TOV AUEIPANGTPOELDT, TOVS VEPPOVS KOl TO
veupiko 16t6. H drafntikn pikpooayyelondbeio Tpokalel TPOOSELTIKY] GTEVMGT| TOV
OVA0D TOV OYYEIWV [LE GUVETELD TNV OVETOPKT] OULATOON KoL TNV VIo&io Tov
TPOGRUAALOLEVOD 10TOV KO KAT  ETEKTOCT OPYEAVOL. ZTIG KAMVIKEG EKONAMOELS TNG
SN Tikng kpoayystomabeiag tepthapPaveton 1 Swfntiky] apeiPAnctpogidonddeia,

N oPnTikn veppomdOela Kot 1 SN TiKn vevporadeLa.
Awpnrtikn apeipinctpocidonadeia

H dwpnruc) apeipAnotposdonddeia opeiletor otnv avénomn g
JMEPATOTNTOS TOV TPLYOEWDV Ay YEIV GTOV AUPIPANGTPOELDN TOL 0OPOUALOV.
Yyetileton dpeca pe tn ddpketo Kot T pOOon tov dapnn. H dopntkn
apeipAnotposdonddeia emnpedlet Eva ota Tpia dropa pe dfnTn Kot ivar 0 KOPLog
AOYOG amMAELNG TNG OPOUCTG GE VEapA dTopa. acBeveig pe dtfntikn
apeipAnotpocdonddeia £xet avapepOel Tg Exovv yaunAotepn modTNTo {ONG
YOUNAOTEPO PLVGIKT] GLVOICONUOTIKY KOl KOWVOVIKY] KATAGTOGT KOl KOATOVOADVOLV

nePLocOTEPOLVS TOPOLS amd o cvotnpa vyeiog (Cheung et al. 2010).
Awpnticny Neppomabeia
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https://paperpile.com/c/fayoa2/PSj6

H dwfnrtikn veppomdBeia amoterel tn cuyvoTEPN QUTiol VEQPIKNG OVETAPKELOG.
H 1ot0loyum epgdvion tov PAafov kot 1 EEMEN g etvar id1or Kot 6Tovg dVo

TOmovg St

H e&éMEn g veppomdbelag dakpivetan o mévte atddto. Ta dvo TpoTa
otdo yapoaktnpilovrol amd avEnom e GTEPALATIKNG dOnong Kot avénon tov
doTace®V TV veepmv. H kaAr pbouion tov dtafntn 6to 614d10 avtd pmopel va
TPOKOAEGEL LITOYDPNCT TOV HOPPOAEITOVPYIKDOV SATOPAYDV ard TOVS VEQPovG. To
Tpito 61Ad10 (1 6TAd TG AavOdvovcag dafnTikng veppomdbeiog) yopaxtnpileTon
O JMKPOAEVKOUOTIVOLPiD ONANOT] ATOAED GTO 0VPO. LIKPDOV TOGOTHTOV
Aevkopotivng. To t€tapto 61do10 (1] 0TAO0 TG TPMOTEIVOVPING) APOPE TNV KAVIKT
dwpntikn veppomdOela ko yapaktnpiletor and otabepr| anmdAelo Acvkopativng. X10
076010 aVTO 0 PLOUOC EKTTOONG TNG VEPPIKNG AEITOVPYING EIvOL GVVEYNC. £TO GTAO10
oVTO CLVLTTAPYEL GTABEPA VITEPTAON KOl TO LEYOADTEPO TOGOGTO TV 0GOEVAV EXEL

apeipinotposidonddeio (Haneda et al. 2015).
Awpnrtikn vevpomdOeia

H ypovid avénon g yAukoing oto aipo mpokaiel BAEPN oto vevpiko 16t6. H
dpntikn vevpomddela mpocPardel dropa pe dwafrytn tomov 1 ko tomov 2. H
ovyvoTNTa NG draffntikng vevpomdbeiag etvar g tééng Tov 30% kot av&dvet pe v
NAKia ko ™ d1dpkKela Tov daPNTn. AlakpiveTol € VELPOTADELN TOV TEPLPEPIKDOV
COUATIKOV VEVPMV KO GE VELPOTADELD TOV ALTOVOOV VEVPIKOV cvuatipatoc. H
TEPUPEPTKT) VELPOTADELN TPOGPAAAEL TOL COUATIKA VEDPA GTOL (VD KOl KAT® AKPOL LLE
T00 omoiol yivovon avtiAnmed to eEwtepikd epebiouata (Zilliox, et al. 2011). To
QLTIKO VELPIKO GVGTNILO VEVPAOVEL TO GUVOAO T®V 0pYAaveV Kot 1 BAAPN Tov Tpokoiet
TOWKIALEG KAMVIKES EKONAMGELS. ATO TO KOPIYYEWKO YOPOUKTNPLOTIKEG EKONADGELG
etvar | opBootatiky vrdtacn, N ToxvKapdia NPepiog Kot 1 avaduvn oyotpio, To
guppaypa Tov pookapdiov. Ot dTopoyés TG GTUGNG WG GLVETELN TNG CLTOVOUNG
vevpomabelog eivarl cuyvég otovg avepeg pe dopntn (Spallone, et al. 2011). H
VEVPOTADELD TOV YOOTPEVTIEPIKOD EKONADVETOL UE YOOTPOTAPEST] OLOTAPOYES TNG
KIVNTIKOTNTOAG TOV 0160PAYOV Kol TG YOANdOX0L KOHGTNG Kot dtafntikn didppota 1

dVOKOMOTNTA
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2.8. AIABHTHX KAI MITOXONAPIAKH AEITOYPI'IA-
ANANIINEYXTIKH AAYXIAA

Ta ptoyovdpia ektelov pio TANOmPo PloevePyEINKDY AEITOVPYIDV 01 OTTOTEG
eV VTTOYPEMTIKES Y100 TN POOUIGT TNG EVOOKVTTAPLAG Tapay®YNG evépyslog. H
aALoiwon PlogvepyElOK®Y OPACTNPLOTHTOV EVOEXETL VO, EYEL OPOUOTIKEG CUVETELES
YO TNV KLTTOPIKT AELITOVPYIN HECH TNG S10TAPAYNG TOL EVEPYELONKOD POPTION KOL TNG

1GOPPOTIAG TOV KVTTAPOV.

Av ka1 1 doun tov ptoyovoprako DNA weprypdonke mpv and 50 ypovia
(Clayton and Vinograd 1967), o1 ao8éveieg mov opeilovtal o€ BAAPec 6T0 povomdtt
NG 0EEOMTIKNG POCPOPLAIMGNG £XOVV TTEPTYPOPEL TOAD Vopitepa eVE 01
TaBoA0YIKEG LETOUAAAEELS TOV LITOYOVIPLKOD YOVIOIOUOTOG dEV Elyav TEPypaPEl
péxpt kot to 1988. [TAov £xetl kotaotOel GaEES OTL AVAUESH OTIC LETOPOAIKES
acBéveleg mepthapPavetar kot 0 cakyopmong opnmge. Qotdco opioprévol
unyavicpoi tov péAov tov ptoyovopiov e avtn v maboroyia eEakorlovbovv va

ypealovtal TEpaUTEP® SELKPIVIOT.

H mo onpavtikn Aettovpyia tov ptoyovopiov givon n mopoymyn evEPYELNG
oTNV HOPOT| TPLP®SPOPIKNG adevosiving (ATP) péow tg Aettovpyiag g aAlvcidog

HETOPOPAC NAEKTPOVI®V KOl TNG 0EEWMTIKNG POGPOPLAIDGONC.

2NV JTOYXOVOPLOKT AVATVEVGTIKN 0AVGTOa evToTilovTon TEGGEPA TPMTEIVIKA
ocvumA&ypato o omoio ovopdlovton coumieypa I, I, III ko IV. Kotd tov kdKkAo tov
TpikapPoEuAtkot 0EEog 1 YALKOL petaforileTon Kot dnpiovpyel 06TeEG NAEKTPOVIDV.
O kHprog 60tNG nrektpovinv gival to NADH, 10 omoio mpocpépel niektpdvia 6T
ovumieypa 1. "Evag aGAlog d0TNng NAEKTpOVIDV TOL TOPAYETOL KATA TOV KOKAO TOL
TpapPoEuiikov, and tnv 6ebdpoyovdon Tov niektpuov eivar to FADH; 1o omoio
TPoceEPEL NAeKTPOVIA 6To cvumAeypo II. Hiektpovia kot and ta 600 coumiéypata
petapépovtar oto ocvvévivpo Q. Emetta amd tovg cuvéviopo Q petagépoviol 6o
ocvpmieypa 11, To xutdypopa C, oto copmreypo IV kot v téhel 610 poprakd

o&vydvo.

To oo petapopds niextpoviov etvat £T61 dopnpuévo OCTE O EMIMESQ
ATP va gtvon amdivta eleyyopeva. Kabmg ta niextpovia petapépovtal, Lepikn ond
TNV EVEPYELL TOVS YPNOYOTOEITAL Y10 VoL LETAPEPOOVY TPOTOVIO SILUEGOV TNG

peuppavng ota coumAéypota I, I ko IV. Avtd dnpiovpyet pia dtapopd Suvaptkov
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0TO UNKOG TNG HTtoyovoplakng pepppavne. H evépysio amd v dtapopd duvapikod
etvat ot mov 0dnyet 61N svuvBeon tov ATP and mv ATP cuvBdon. Evaliaktikd, ot
TPOTEIVEG AmOGHVIEGTC UTOPOVV VO LELDCOVY TNV S1POPd SLVOLKOD,

dnuovpydvtog Bepudtnto Kpatmvtag £Tot TNy Tapaymyr ATP otabepn.

Ola avtd cvpPaivovy ota Puoloroyikd KotTapa. Avtifeta oto dwfnTikd
KOTTOpQ, 0TO OTol0 PpiokeTal pHeydAn TocoOTNTA YAVKOLNG, VITAPYEL KOt LEYUADTEPY
To0GOTNTA YAVKOLNG draféoiun mpog 0&eidmon 6to KOKAO Tov TpKapPoELALKOD, TOV
EXEL MG OMOTEAEG LA VO TOPOYOOVV PEYOADTEPES TOGOTNTEG OOTMOV NAEKTPOVIOV GTNV
aAvcida petapopds niektpoviov. ‘Etct, 1 dtoepopd Suvopukov otn Lepufpavn tov
pITtoyovopimv avEdvetat HEYPL Vo TAGEL 6TO KPIGIHOo 0p10. Xg ovTO TO ONUElo, M
petapopd niektpoviov oto coumieyua I otapatd, odnydviag £T61 T nAEKTPOVIQ
va opapeivovv 6to cuvéviupo Q, To 0moio divel 6TAdIKA Ta NAEKTPOVIO GTO
poplakd 0&Euydvo dnuovpymvtag £tot vreposeidwn. H pitoyovdpaxn twopopen tov
ev{hov dtopovtdon Tov vepoleldiov amotkodouel avtn v ehevBepn pila o&vydvo
o€ VIEPOEEIDI0 TOL VOPOYHVOL, TO 01010 6T cLVEXELN petatpéneton o€ H20 ko 02

uéow dAlwv evlopmv (Brownlee 2005).

Avt N emttayvvopevn peimon tov cuvevivpov Q Kot | Tapaymyr| eEAevBEpwV
p1lov moTeveTal OTL Elvar | apyn Yo T LUTOYOVOPLUKT SVGAEITOLPYIO TTOV
dwdpapatiCel kpioyo poAo oTig petafoMiéc datapaysg Tov oyxetilovtol Le To

SN Kot TV 16ToTa0A0YIN TOV S10POP®V 10TMV.

2.9. ZKOIIOX THX EPTAXIAX

2KOTOG TNG TOPOVGOS EPYACIAG NTAV 1] AVIXVELGN KOl 1] TOVTOTOINGT)
petoAAGEemv o pitoyovoplakd yovidla tRNA o 57 dtopa mov €xovv dtoyvmodel pe
S tomov I ko Aapfdvovy poappoakevtikn aymyn. To yovido mov pehethOnke
givar to tRNA " Enuthiéov, mporypotomoijfnke pekétn y1o. 1o poro Tov HETOAGEEDY
tov MIDNA o1 dvoettovpyia TV pitoyovopimv Kot katd T060 cuoyetiletal e TNV

EULPAVIOT TNG VOGOL TOV GaKYap®OT dtafr|Tn.
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3. YAIKA KAI MEO®OAOI

2V Topovoa TEPAUATIKT LEAETN ypnopoTomOnke Ploloyikd vVAIKO amd 57
avavoua detypato aipatog amd dayvoouévoug acheveic pe dwafntm tomov 2 mov
Aoppdvouy QoprakevTikn aymyn pe avtdfntikd diokia. To kprmmpla Evtaéng oty

épeuva Ntav o actevig va Exet TIEG:

o IMwkong vnoteiog > 120mg/dl
o Mkolvhopévn apoceatpivn > 6,5

Ta detypata cuAAEYOINKay amd PiKpoPloAoyIKd EpyacTHPLO TG TEPLOYNG TNG
Adproag kot amodnkevTnKoy 6Tovg -20°C péypt v Evapén g dadikaciog g

aropovmong tov DNA.

3.1. ATOMONQXH OAIKOY DNA

IMa v amopdvmon tov odkod DNA ypnoyomomnkay 600 TpmtOKOALL
QOUOVOGNG: TO TPMTOKOAAO YA®POPOPLiIOV/160TPoTOVOANG Kat to Kit anoudvmong
NucleoSpin Tissue (Macharey-Nagel) yia to omoio axoAovOnOnkay ta fryuato wov

AVOPEPOVTOL GTO TPMTOKOAAO TOV Kit.
[TpwtOKOALO YA®POPOPUIOV/1IGOTPOTOVOING:

> Ao Eemdymaoav o detynata, o coinveg Eppendorf tmv
1.5ml, éywve avauén 0,5ml oAwkod aiporog pe Iml SSC (Standard Saline
Citrate) 1x. AkoloOOnoe £viovn avddevon 6To VOrteX Kot puyoKEVIPN G OTIG
13000 rpm yio 3 Aemtd.

> AmopaxpovOnke to vrepkeievo vypo Kal £yve dS1AALGN TOL
nuatog oe 1 ml SSC 1x. AkorovOnoe évtovn avadevon oto Vortex kot
evyokévrpnon otig 13000rpm yia 3 Aemtd.

> AmopokpOuvOnKe 10 vepKeievo VYPO Kot akolovOnce dtdAvon
10V 1Ypatog og 0,6 Ml o&wov vazpiov 0,2M, 25ul SDS 10% ko 15ul
Srahoparoc mpoteivione K (10mg/ml)? kat axorovOnoe endoon yia 2 dpeg

otovg 55°C vrd avdodevon.

2 o v ] T
H nmpwteivaon K cuvteAel otnv amodldtoagn twy npwteivwy.
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> Metd v endoon, tpootédnke Iml @avoing, axorovdnce
évtovn avadevon og Vortex kot puyokévrpnon yio 10 Aentd otic 13000 rpm
otovg 4°C

> To vrepkeipevo vVYPO peTaPEPONKE GE VEOLG COANVES
Eppendorf 1.5ml, 6mov mpootédnke 1ml yAwpopoppiov/icoapviiknig
aAkO0ANG (24: 1)3 Kol 0KOAOVONGE £viov avadevon g Vortex kot
euyokévipnon v 5 Aentd otic 13000 rpm otovg 4°C.

> 211 GUVEYELD £YIVE LETOPOPA TOL VIEPKEIUEVOV GE VEOG
ocoiveg Eppendorf 1,5ml ko tpootébnke 1ml icompomavoing kot yve
enmmoaon yio 20 Aentd otovg -20°C. MeTd TV EndOoT £YIVE PUYOKEVTPNON YN
20 Aemtd otovg 4°C yia v katokpiuvion tov DNA.

> Metd Vv puyoxévtpnon, apopédnke To vIePKEIEVO Kot
npootédnke 1ml adavoing 70%” kot axorovOnoe puyokévipnon yio 5 Aemtd
otovg 4°C

> Apapébnike 1o vepkeipevo kat £yve enmaoct otovg 50°C
pEXPL VoL EATIUOTEL EVIEAMG 1 0OOVOAN.

> A@o¥ otéyvmoe 10 ilnua, tpootédnkov 100ul ddH,0 ya
enavadlaivtonoinon tov DNA kot to amopovouévo DNA amodnkedtnie

otovg -20°C.

Metd v odokAnpwon g amoudvoons tov DNA, €ytve niektpopdpnon twv
detypdrov og k) ayapdlng 1,5% pe okomd v mototikn aviyvevorn tov MIDNA.
Epdcov n mosoTta ko ) mototnta tov DNA fjtav ikavomomtikéc, akoAovonoe

evioyvon pe m pébodo g PCR (ahvcdwt avtidpaomn moAvpepdong).
Ta vAd mov ypnoyomomdnKay yio TV TapAcKeLT TNKTNG ayapoing 1,5%

sivat:

. 40ml TAE 1x

. 0.6gr ayapoding
o Sul Bpopovyo arbidio

* H dbawvon kat o petypa Y\wpodOpHLou/LooapUAKAC aAKGOANC eivat opyavikol SLAAUTEC oL oTotot
givat katdAnAol yLa tnv eky'Ach TOU PEYUATOG KOL TNV ATTOMAKPUVON TWV MPWTEIVWY Kal Tou RNA,
JUYKEKPLUEVA, N datvoln kaBapilel To DNA aro TIC MPWTEIVEG eVW TO YAwPOodOP Lo AMOUOKPUVEL TA
umoAsippata ¢ datvoAnc.

* H aBavoAn mpootiBetal yLa tov KaBoptopd tou DNA arto TUXOV UTIOAELHLOTOL ATTO OPYAVLIKOUG
SloAUTeG.
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Y& kovikn eaAn tov 100ml torobetiOnkav ta 40ml TAE kot To 0,6gr
ayapolnc. AkorovOnoe Bépuavon 6e ovpVo PIKPOKLUATOV Yo Tepinov 1-2 Aemtd
HéypL TV AP Stdlvon g ayapdlng. Xtn cuvéyetn, mpocbécape Sul Bpopovyov
afdiov’. "Enerro, 10 drlopa peTapépOnke o KaTdAANAES 0p1lovTIES TAAKES
NAekTpoPOpNoNG 0mov elyav toroBetnel Ta KATAAANAO KOAODTIO Y10t TO CYNUATIGUO

«yodovy. Xpetdomrkay tepinov 20-30 Aentd yo tnv TANpN TEN TOV TNKTOUOTOS

ayopoing.

"Enetta kot a@ov 1 cuokevn cuoumAnpodnke pe to 010 sidlvpa TAE 1x, €ywve
N eOpTOON TOL JelyUATOg OTN MNKTN ayapolng, HExpt m KT va givol TANP®G
BuBopévn oto ddAvpa avtd. AxorovOnoce avapiEn 3 ul loading buffer pe 3ul
detypotog kot tomoHEnon toug pe wwitepn mpocoyn o€ kdhe TyaddKt Tng TNKTNG.
To loading buffer (6x) 10ml mepiéyst:
1. 1 ml ypowotikn pumie g Ppopo@atvoing
2. 5 ml  ylokepoln, (ovuPdarirer oty kabilnon tov deiypatog péoo ota
TNYaOAKL0L)
3. 0,5ml TBE 20x
4. 3,5mldd-H20
H tdon mov epapupootnke sivar 100 Volt ko ta detypota «Etpegoavy o610
TAKTOUO HEYPIS OTOL dtEvucay ta 2/3 g ddpoung yo mepimov 20-30 Aemtd. to
TEMKO 0TA010, T0 TKTOUO TopatnpOnke oe cvokevn UV. Oca deiypoto Edmoav
0eTIKO AMOTEAECHO YPNOUOTOWONKAY GTN CULVEYEW GTNV OAVCIOMT AVTIOPAoT

noivuepdone (PCR).

3.2 AAYZIAQTH ANTIAPAXH TIOAYMEPAXHYX PCR (Polymerase
Chain Reaction)

H olvocwom avtidpaon morvpepdong PCR (Polymerase Chain Reaction),
etvar ploe mOAD ypNyopn KOl OWKOVOMIKY] TEYVIKY] TOV YPNOCULOTOLEITOL Yo Vo
noAlomAacidcet pe axpifea pikpd tunpato tov DNA. Kdatt tétoto givon amapaitnro,
ywti yio va yivel avéivon tov HETOAAAEE®V 1 TOV TOAVUOPPICUOV GE HOPLOKO

eminedo, eivol amopaitmreg opketd peydieg mocdtmreg tov DNA. Amopovopéva

5 ' v ' J ) ' ' )

To Bpwpovxo albidlo epdavilel TNV XapaKTLpLoTIKA WOLoTNTA Tou PpBopLoUoL OTo UTEPLWEEG OTav
napepBar\etat petalt Twv Baoswv tou DNA. Me auto tov tpomo Sivel mpdtuma {WVWOEWV ToU
avtLotolyoUv otnv moodtnta tou DNA mou 8éopeguoe to Bpwptouyo albidio.
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tuqpota DNA Ba ntav adbvato va peietnoiv emopkmg yopic v pnébodo g PCR.
H PCR avokowvdOnke otnv €mGTNUOVIKY] KOWOTNTO Yoo Tp®TH @opd To 1985.
Auepa avTETOTILETOL GOV oL OO TIG O CNUAVTIKES EMIGTNIOVIKEG OVOKAADYELS
¢ dekaetiog Ko €yel aAAGEeEL, pe emOvVOOTOTIKO TPOTO, TN HeAétn tov DNA. O
epevpétng ¢ pebddov Karry Mullis, tiundnke pe to PpoPeio Noumeh 1o 1993.
Méypt to 1993, 1 PCR ypnoomomOnke oe mepiocodtepeg amd 7.000 emotnpOVIKEG

gpyociec.

3.2.1. H APXH THX MEO®OAOY
IMa tov moAamAiaciocpd evog tuuatog DNA ypnowonoidvtag v pébodo
PCR, 10 d¢eilypa tov DNA apywd Oeppaivetal £161 wote va amodiataydel to dikhwvo
DNA kot va d1oywpiotel 6e 0v0 HOVOKA®VO TUNHOTO. TN cLvExew Eva €vivuo, M
TAQ moivuepdon, cVVOETEL HVO GLUTANPOUATIKOVG KAMVOLG DNA ¥pnoipomoldvtog
TOVG aPYIKOVG KAMVOUS ¢ mpdTuma (UNTPES). AT M O1001KOGI0L KOTAANYEL GTOV
nolhanmiaclocpd tov DNA, pe kdbe éva amd to Koavovpylo Hopla vo, TEPEXEL EVaV
oMo Kot Evay katvovpylo KAdvo DNA. O kokAog avtdg amodidtadng kot cvvheong
véov DNA pmopel vo emavoinedel moArég popéc, cuvnbwg 30 1 40, KatoAyovtog
0TO OYNUATIOUO TEPIOCOTEPOV amd 1 O10eKOTOUNOPO OKPPOV AVILYPAP®OV TOL
apywov Tununatog tov DNA. To vrdroimo yovidiopa dev mollamiactdletal, Kot £Tot
dev vy vevETAL ue TIg HOPLOKES TEYVIKEC.
Nuepa, n 0An dwdwkacio g PCR €xel avtopoatomomOel pe ta katvovpylo Ko
MO GPTIOL PNYOVIALOTO, KOl HITOPEL Vo TEAEWWOEL HWOMG o€ Alyec wpeg. H OAn
dwdwkacio Tov KOKA@V ¢ Oéppavong ko g upeiwong g Oepuoxpociog
npoypoppotileton amd €va unydvnuo, tov OBepuikd kvkiomomrn (PCR thermal
cycler), to omoio £yl 1t Ovvatdtnro va avéopeudvel TV Bgppokpacio g
avtidpaong Kabe Alyo Aemtd 1 0eLTEPOAETTA, £TGL MOTE VO EMTPEYEL TN cLVOESN
véov tunudtov DNA.
H avtidpaon ektereiton kupiog oe dyko 15-100 pl oe eppendorf tov 0,2-0,5
ml otov Beppikd xvkhomomtn. Ta otddw evioyvong yio v PCR otov Beppuxod
KuKAomom ™ NTo To akoAovba (ta otadwo 2-4 emavarapfavovtat yio 35 KHkAovg):
1. Apywd otdoo: H Beppoxpacio avépyetar otovg 950 C xon

dwatnpeital yuo 4 Aentd.
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2. Ytéo0 amoddraing: H Beppokpacio avépyetoar otovg 950 C
v 30 devtepdAenta.

3. 21é010 vPpspov: H Bgpuoxpacio katépyetar otovg 550 C
v 40 devtepdrenta, emiTpémovTog £TG1 TV VPPLOOTOINGT TOV EKKIVITMV, Ol
omoiot Bpickovtal o€ mepicoela, pe 10 povokiAwvo DNA-ekpayeio.

4, Ytadw0 empunkovong: H Beppokpacio avépyeton avd otovg
720 C y1a 40 devtepdrenta, 6mov 1 Taq moivuepdon Asttovpyei BEATIOTO.

5. 214010 teANg emunkovvong: H Beppokpacio mapapével otovg
720 C yw 10 Aemtd, votepa and Tov teAevtaio kukho PCR.

6. Telkd otado: H Bgppokpacio katépyetar otovg 4o C.

INa mmv evioyvon tov DNA kot cuykekpipéva tov yovidiov TA, mov
amopovodnke amd to detypota ailatog atopmy pe dtopnn, TpayuaTomo|onke 1
puébosdog PCR. To Cevyog ekkvntdv mov ypnoyomombnke eivar to FWTA «at
RevTA. Z1ov mapakdto mivako (nivaxkog 1) avagépoviot Ta YopaKTpIoTIKEA TOV

Cevyouvg eKKIVITAOV TTOV PN GILOTOMONKE:

tRNA ™ | Ovopa AMnhovyio Mrkog
Primer (bp)

Forward FwLeu AGGACAAGAGAAATAAGGCC

Primer 5-3°

265
Reverse RevLeu CACGTTGGGGCCTTTGCGTA

Primer 3°-5

Ilivakag 2: XopoktnpioTikd TV EKKIVITOV

To (edyoc exkvntddyv FwlLeu kot Revleu evioydetl to tpuqpo twv 75 bp mov
Kodwomotel T yovidia tRna-®,

I pia avtidpoaon PCR tov 50 pl ypnoponomnkay:

e DNA 1-2 ul
e 50 pmol and to kaOe primer 1+ 1l
e 10 x PCR Buffer Sul
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e 40 uM dNTPs 1l

e 50 mM MgCl, 2 ul
e 1U Taq molvpepaon (SU/ul) 0,25 ul
e dd H,0 péyptta 50 ul 38-39 ul

3.2.2. HOIOTIKOX ITPOXZAIOPIZEMOX TQN PCR ITPOIONTQON

AoV oAoxkAnpddnke 1 avtidpacn ¢ PCR axolobOnce niektpopdpnon twv
TpoidovTtv NG oe mNKTopa ayopolng 2% n omoia Paciotnke o10 dSoyPGUod
tunudrov DNA avdroya pe to pnéyedog tovc. H mapackeun e ayapolng kabag kot
N dwdikacio Tov akolovdndnke eivar axpiPdg 1 1d1a ToLv avaEEpPOnKe TapATAVD Y10
v amopdveoon tov DNA pe ™ dapopd 0Tt £0® £Yve TAPOVGIK LAPTUPO LOPLOKDV
peyebav tumudtov DNA, xabohg eivar o pdévog tpomog yoo v amddelEn Otl dev
evioyvnkav pn ewdwkd mpoidvia. Xt cvvéyew Oca delypato £dmoav OeTikd
amoTéEAEG O YpNopoTomOnKay oty epappoyn g ueboddov SSCP yio v moloTiky

OVOAVGT TOAVLOPPIGLOV.
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3.3. SSCP- MEOOAOX ANAAYXHX IIOAYMOPOIZEMOY
MONOKAQNIKHX AIAMOP®QXHX

3.3.1. HAPAXKEYH MHKTHX MIOAYAKPYAAMIAIOY

H apyn g ovykekpyévng nebddov dtapépetl and v nAeKTpoedpN oY GE
TNKTORO oyopdlng emeldn 00 TpoOKeLTal Yio KAOET NAEKTPOPOPNON.
[TAeovékTuata g TNKTNG TOAVAKPLAAUIONG elvan TO OTL ExEl HEYOADTEPT
JLYWPIOTIKN IKOVOTNTO Kot OTL TO, AOTEAEGLLOTA SLOYWPIGHOD EIVOL TTO EVILAKPLTAL.
Emiong, ta detypatd ota Tnktodpate propodv vo dtrpnbovv yio Heydlo xpovikd

duaotnua og Beppokpacio dopotiov.

H odwdwacio axolovOnbnke 3 o@opéc, xabe @opd tomobBetovTay 6vo
TNKTOUATO 6T 6LOKELT. [a Vo mnrTOUATe ToAVAKpPLALMdiov TukvotnTag 12%
kot 6ykov 130 ml ypnoomomOnkov:

1. 15gr AxpvAapiolo

2. 0,375¢r Alc-Axporapiolo
3. 10ml TBE 10x
4, 12,5ml [wkepoin 50%
5. 125 ul TEMED
6. 650 ul APS

Awodikooio

1. TIpo€TOYWAGTNKE 1| CLOKELT] TOPOAGKELTG TNG TNKTNG.

2. Xe mompakt (foemg £yve KOA| aVAOELOT HE UOYVNTOKL GTO LAIKA
eKTOG o6 TEMED, APS.

3. 'Eywe piltpdpiopa tov mEPIEYOUEVOD TOV TOTNPLOV e dMONTIKSO YopTi
o€ VOV OYKOUETPIKO GOANVA, cvpmrAnpodnke péxpt ta 100 ml pe
ddH20 ka1 10 dtdAvpa peTaPEPONKE GE KOVIKT OLIAT.

4. 'Emeito. mpootéBnkav To vmoOlowmo VAIKE ®OCTE Vo 0pyicEL O
noAvpepopog g akpviapiong (TEMED, katolder 10 oynuoaticpo
erevBepav plav amd to APS kot APS mov Eegkvdiel Tov moivpepiopod).

5. 'Eywve ypfyopn mepiypon 0L  SWADHOTOS  OTN  GLGKELY|
NAeKTpOPOpNONG Ko TomoBeTthOnkov  Ta. yTEVAKIO Omuovpyiog

TNYodLOV.
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6. Ztobepomombnke M ANKTY, AQOPEOMKOV  TO  YXTEVAKIL KoL
kaBapiomray pe feAdva ta Tnydadia.

7. Tpootébnke buffer TBE 0.5X ot cvokevn.

8. TomoBetnOnkav to Odelypota oto  mNyddw kKot Gpyoe M

niektpo@opnomn ota 220V.

3.3.2. MIPOETOIMAZXIA KAI ATIOAIATAZEH TQN PCR ITPOIONTOQN

Y eppendorf tov 0,5 ml éywe npocOnkn 5 uwl PCR wpoidvtog ko 10

ul amodrataktikov dtaAvuatoc. To amodiataktikod didivua oto 3 Ml mepeiye:

1. 95% Qopuauioo

2. 20mM EDTA

3. 10mM NaOH

4. 0,05 9% Kvovo Tov ELAEVIOV

5. 0,05 % KLavo ™G BPOUOEAVOANG

AxorovOnoe amodidtaln TV JEYUATOV G€ BepUiKd KLKAOTOMTH
oOUP®VO LE TO akOAOVOO TPOYPOLpLLLOL:
v’ 92° C ya 2 hemtd
v' 95° C yia 2 Aemtd
v 97° C yw 7 hemtd
I[Iptv v olokApwon Tov TeAMKoD oTadiov TG omoddTaéne, £yve
tomofétnon tov delyudtov am’ egvbelog otov WAYO Yoo TNV AmOQLYN NG
emavadldtoéng tov povokimvev popiov DNA. Xt ocuvvéyeo €yve @optwon tov
OTOOIETAYUEVOV OEIYUAT®OV OTO TNKTOUN TOAVOKPLAOLITIOL ool Tponyndnke 1
TANP®OT NG cvokeLNS pe puBuoTikd dwwivpa TBE 0,5X. H niektpopdpnon tov
detypdtov éywve og téon 220 V yu 22 dpeg ko o Beppokpacio dopoatiov. o

MyM ATOTEAECUAT®V AKOAOVONGE YPAOOT| TOV TNKTMOUOTOG LE VITPIKO APYLPO.
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3.3.3 XPQXH ITHKTQMATOXZ IOAYAKPYAAMIAHX ME
AIAAYMA NITPIKOY APTYPOY

AxorovOnoe M ypoon TV aINKTopdtov, 1 omoia meptlaupdvel TAbcES pe
Tpio SLPOPETIKA SHADUOTO e GKOTO TNV EUEAVIOT) TV (OVAOV 6To THKTOU. (Yo 2
TNKTOLOTOL)
1°dwadopa:
e Y& oykopetpkd KOAvOpo éywve mpocsbnkn 800 ml ddH,O, 20 ml aboavoing
100% war Iml o&wov 0&éog
e  TomobBétnon tev TINKTOUATOV GTOV aVAdELTHPA
e Axoio¥Onoce avakivinon Tov dtAdpHaTog Kot 1 TpdTn TAvon pe tpocsOnkn 200
ml tov dwAdpotog oe kabe TKTOUA Yo 3 AemTd
e Amopdkpouvon tov SAVHOTOG LETA TO 3 AETTA
e IIpoocOnkn Eava 200 ml draAduatog og ke KT Yo, 3 AemTd Yo va. Yivel
pio 00 TEPN TAVOT KO ETELTO, OITO LAKPVVGT] TOV O0ADLATOC

e AxolovOnoav 2 popéc mAvoelg pe ddHL0 yia 1 Aentd

o 2°didhvpas:

e Y& OyKOUETPIKO KVAWOpo &ywve mpoobnkn 400 ml SoAduatog virpikon
apyvLpov

e TomobBétnom TV TKTOUATOV GTOV AVAdELTHPO

e IIpooBnkn oe kabe mkTOUA od 200 Ml Stadduatog yio 20 Aemtd

o FEémlopa tov TnkTtopdtov 2 eopég ue ddH,0

o 3°d6Avpa:

e TIpocOnkn oe mompt {éoemg 6 gr NaOH, 0,02 gr NaBH,, 2 ml @oppoidetiong
Kot copmAnpoon pe ddH,0 péypt o telkdg 6ykog Tov doAduatog va ehdcet
400ml

e TIpocOnkn 200 ml draAvpatog o KGO THKTOA

e TomoBéton TV INKTOUATOV GTOV 0VOOELTHPO

e [lopapovn T@V INKTOUATOV 6TO dStdAvpa LEYPL TV EUPAVIoN TV (OVAOV

e Amoudkpovon Tov dlAdpoTog Kot po tAvon pe ddH,O
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210 TéAOG NG SLOIKAGIOG TO TNKTOUATO TOAVUKPLACUIION GUCKEVAGTNKOV
oe dpaveic pepPpdveg yuo va yiver np ovykpion tov anotelecpdtov. Eywve emioyn
TOV  OElYHOTOV 7OV  EUEAVICOY  OlOPOPETIKE  TPOTLO. MAEKTPOPOPNONG Kot
akolovOnoe n Sadikacioc Tov kKabapiopod twv PCR mpoidviov tov emAeypévov

delypdtwv, ®oTe Vo oTOAODV Yo GAANAOVY o).
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3.4 TAYTOIIOIHXH THX AAAHAOYXIAX DNA

To delypota mov EUEAVICAV  OPOPETIKE TPATLTO. TPV  GTOAOLV  Yio
tavtomoinon g DNA aiiniovyiog tovg (DNA sequencing) vmdkewtor o€

KaOapopo.

3.4.1 KAGAPIZIMOZX PCR IIPOIONTQN

H dwdwcaoio tov kabapiopod tov PCR poidoviov éywve pe to SureClean Plus
kit ¢ Bioline. To mpwtéK0oAL0 Kabapiopod Tov akorovdnOnke givat:

1. Zto eppendorfs mov mepiéyovv to deiyua petd v Swdwkooio ™g PCR
npootifevtarl 6pl g pol ypwotikng mov mepiéyetal oto Kit ko akolovOnoce
évtovn avadevon o Vortex ywo 30 devtepdienta.

2. 2to pelypo mpootifevrar 40ul droddpoatog SureClean kot akolovbnoe éviovn
avadevon og Vortex.

3. Ta detypota erwdomkav oe Oeppokpacio dwpatiov yw 10 Aemntd ko Emetta
akolovOnoe euyoxévtpnon ota 14000 rpm yio 10 Aemtd.

4. Agapébnke 1o vepkeipevo vypod Kot tpootébnke 80 pl abovoring 70% Emetto
€yve évtovn avadevon oe VOrtex.

5. AxolovOnoce puyokévipnon vy 10 Aentd ota 14000rpm kot omopdKpLVGT T0V
vrepkeipevov vypov. Ta eppendorfs tomoBethOnkav otovg 350C pe avorytd
Kamakio, pEypt v mANpn e€atuion g abavoinc.

6. Télog, mpootébnkav 17ul ddH,0 yio v enavadioivtonoinon tov DNA.

342 ®QTOMETPHXH

AoV oAokAnpdOnke m dwdwacic tov Kabapiopod twv PCR
poiovtov akolovbei N dadikacio ™ eotopétpnong 1 pl kabe deiypatoc DNA
apaiopévo pe 49 pl ddH20. Eywve vmoAoyiopog e GuykEVIP®ONG TOL OEIYHOTOG
avéAoyo pe TIG TWEG PMTOUETPNONG KOl TO, OtyloTo oTAAONKAY Yo aAANAOVYLION.

211 GVVEYELD £YIVE 1) OTOGTOAN] TV JEIYUATOV GE AVOPIMOUEVT] LOPPT).
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343 AYOO®IAIQXH

H duwdwacio g Avopihimong teptiapfavet:
[MpocOnkn 300 ml rayopévng abovoing 100% kot 10ml NaOAc 3M
EAa@pd avadsvon kat torobétnon otovg -20°C overnight
duyokévrpnomn tov derypdtov otoug 4°C otig 13000rpm yia 20 Aemtd

ATopdKpLVOT) TOL VITEPKEIUEVOL

a > Wb E

TomoOétnon tov derypdtov 6to povpvo, ctoug 37°C, yia tepimov 1 dpa, uéypt

TNV OLAKPLVGT TNG aBavOANC.

Me ™V amOGTOAN T®V OEYHATOV £YIVE KOl 1] OMOGTOAN TOV KATOAANA®V

eKKIVNTOV o€ ovykévipoon 10 pmol/ml ya v dwedikacio tng arAniovyiong.

3.5 AAAHAOYXIXH

MéBodog tepuationod vovokieoTIOIKNG aADGIOAS UE 01-0E0LDVOVKAEOTIOLN

—M¢éBodog koo, Sanger-

To mpoc avdivon tunua tov DNA ypnoedel o¢ expayeio yu
ovvheon avtiypdowv To omoio €yovv TO 1010 onueio Evapéng aAAd
dwkoTTovTon og dlapopeTikd onueia. H apyn g pebdoov xatd Sanger
Baciletow oV  €16AY®OYN  TPOTOTOMUEVOY  OECOELVOVKAEOTIOI®Y  TTOL
ovopatovrat d1deco&uvovkieotiot AANTP. To vépoydvo avti vépo&vriov ot
Béon 3’ g deco&upPolng Kot M EVOOUAT®MON TOVG GTN VEOGLVTIOEUEV
aAvoida epmodilel v mEPAUTEP® EMUNKLVOT TS KAODS dev givor piktdg o

OYNUOTICUOG PMOCPOIIEGTEPIKOV OEGHOY. (gKdVa 5)
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Eixova 5. Avuikaraotaon tov vdpolviiov ue vopoyovo otn uéodo Sanger

>Ooupove  pe v owdkacio g ueBodov  kotd - Sanger
TPOYLOTOTOWOVVTOL  TTAPAAANAQ  TECCEPLS  OLOPOPETIKEG  AVTIIOPACELS
avVTLYPOENS TS 0AANALOVYiaG Tov Ypnoomoteitonl wg ekpoyeio amd v DNA
molvpepaon. Amopoitnto  elvar  €vo  GLVOETIKO  OALYOVOUKAEOTIOW,
CUUTANPOUOTIKO TOL OPYIKOD TUNHOTOS 7OV YPNOUWEVEL G EKKIVNTNG
(primers). Kabe pio amd 11¢ 1€606p1g ovTIOPAOEIS TEPIEYXEL £VO. OLOPOPETIKO

ddNTP 10 onoio givar padoonuoocuévo poli pe Oia ta ANTP. (swova 6)
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Eixova 6. Aiodikaocio e uefodov arlniodyiong kara Sanger

Koaboc apyilet o molvpepiopdg tov ekkivnei, ot €61 yio mopdoetypo
™¢ KuToGivg katolapfdvovtat amd to euolorloyikd dC, ondte e€akolovbei o
TOADUEPIGUOG, OALG KAmowo oTiyun| yiveton evompdtoon ddC, ondte £yovue
MEn tov ToAvpepiopo?. [apoduoteg enmdoelg yivovtal mapovsio Tov Kabevog
and to vmoéroute O1eolvpifovvokAieoTioln pe oamotédecpa Tt ANEN TOL
molvpepopov ot Béoeig G, A 11 T. Oa mpokdyer éva piypo amd
OECNUACUEVES 0AVGIdES, TTOV TeEAeldVOLY ue £vo, dANTP oto 3” dxpo, Ta ik
TV 0moimVv eEapTdVTOL Ao TN oYeTKN 0601 TG cvykekpuévng Pdong omd to
axpo tov DNA. AxolovBel daywpiopdg e MAEKTPOPOPNON O TNKTMLLO
TOAOKPLAOUIONG Ko Afyr amotvrdpotog o e (Sanger, Nicklen and
Coulson 1977). (ewova 3)
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Eixova 1. Aioywpiopos ue nieKtpopopnon o€ THKTIOUO. TOADOKPIAOUIONS Kol Anyn
OTOTOTWUATOS TE PLAL

YNUEPO XPNOCILOTO0VVTAL EVPEMG CLGTHUOTO OVTOUATNG OVAALOTG
NG VOUKAEOTIOKNG aAANAovyiag 6mov epapuoletor n néBodog katd Sanger
OAMG otV TTPpOTN edon yivetar exBetikdg moAhamiaciacpds tov DNA-
otéyov pe TV péEBO0OO MG OALCWMTNAG OVTIIOPACNG TOAVUEPACNG.
XPNOOTO0VVTOL TEGOEPLS IPOPETIKEG PBopilovoeg YPOOTIKES, W0 Yo
KaOe Baon, laser yio tnv diéyepon tov eBoploypOUATOV, aVIYVEVTES Yo TN
ocVALOYN TV ekmoummv. To TeAKA Tpoidvta nAektpopopovvtol OAo poll
YO VO HELOVOVIOL TO TPOPANUOTO 7OV OQEIAOVIOL OTN OLPOPETIKNY
NAEKTPOPOPNTIKN KIWITIKOTNTO OO GEPE 6€ GEPE TOL TNKTOUOTOS. Tao
ovotiuato avtd dwbétovv edwd software, ta omoia divovv ce chviopo

YPOVIKO SLAGTNLOL TO ATOTEAEG LA
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4. AITIOTEAEEMATA

2y mopovca epyacia, ypnoyoromdnkay 57 detypota aipatog amd Gtopa
mov €yovv dlayvoobel mwg maoyovv amd dwfntm toOmov 2 kot Aoufdvovv
(QOPUOKELTIKY aywyn pe avtdwfnrtikd diokio. Ta delypoata aipotog cuAAExOnKay
oo WKPOPLOAOYIKA €pyacTPLOL TG TEPLOYNS TG AAPIGOS. XKOTOC TNG EPYOTing
NTav M oviyvevon Kot 1 TOVTOTOINGCT UETOAAAEEDV GTO LUTOYOVIPLOKO YOVISL0
tRNA otovg acBeveic oavtovg. Ta v aviyvevon kot tovtomOinomn TOV
petoAldEemy axolovOnOnke pia mepopotikny Swdwocio 1 omoio meplaupave
apywd v aropovoon tov DNA arnd 1o kdttopa tov aipatog, akoAovince 1
evioyvon tov emAeypévov yovidiov ota delypoato pe T uébodo g PCR
YPNOOTOUDVTOG TOVG KOTAAANAOVS EKKIVITEG KO GTT] GUVEYELN TTPOYLOTOTOMONKE
avdivon pe ™ pébodo g SSCP yo v kotdtaén tov delypdtov 6e TpdTLTO,
avVOAOYO LE TNV NAEKTPOPOPNTIKY] TOLG KAVOTNTO. XTN GLVEYELN, TO OElyHOTa OTO
omoio aviyvevnkov HETOAAAEELS KO TOAVHOPPIGHOL, OTAAONKAY Yoo aAANAOVY IO
pe okomd ™ HEAETN TV aAANAovyidv Tovg. H pébodog avtn diekmepaidbnke oto
tunpa latpikng Zyoing Oeccaliog Kot To ATOTEAEGUATO GTY) GLUVEYELD LEAETHONKOV

vy TV avalnTnon oTig aAANAOLYIES TV TOOVAOV LETOAAAEEWV.

4.1 Evicyvon pe PCR tov yovidiov tTng Agvkivig tov MtDNA

To Lebvyog exkivntov Fwleu kot RevLeu ypnoipwomomOnke yo va evicyvbet
10 TUAMe Tov 75 bp mov kmduomnoei 10 yovidio tRNA. TIpaypartomominke
éleyyog ota anmoteléopota g PCR pe niextpopdpnon oe mnkm ayopoding wote

vo emBePforwbei 0Tt T0 TEUN O TTOV EVIGYVONKE givon To emBvunTo (75 bp).

Ewova 8: mixtouo ayopolns omov ancikovifovror ta PCR mpoiovra uepikwv ek twv
OELYUATDV.
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4.2 Avaloon dsrypdtov pe ) pé@odo SSCP

AxoAlovOnoe mn pébodog SSCP €161 dote va Sloympiotovy 6€ TPOTLTA

aviroyo pE TNV MAEKTPOEOPNTIKY TOvg wavotnto. [lapakdto omeuwoviletor T0

TAKTOUA TOAVOKPVAAUIONG TG avaAivone SSCP.

Eixova 9. [Inkrtwuo. moAvokpilopions omov ametkovi{oviol UEPIKG, OO TO. TPOTVLTO,
paon twv omoiwv emAéyOniay moio. deiyuata Qo aralovy yia aliniodynon

4.3 Tovtomoinon petarlhacemv

Ta delypata ta omoia mopovsiacay dPOPETIKO TPOTLO GTNV OVAALON
SSCP otéAOnkav yo. aAAniodyon. Me tn Porfeia g mpdTLANG AAAniovyiog Tov
Mmoebnke amd6 ™ Pdaon dedopéveov tov NCBI kot Sdpopwv ypapnudtov,
TovTomowOnKav ot HETOAAAEES. ZuyKekpuéva, Kot ot 57 detypota dev Ppébnioayv
netoAdéels oto yovidio tov tRNA™. TTopdia avtd Ppébnke pio onpelok

petdAroén T3197C, oto yerrovikd yovido tov 16s piocopkod rRNA, ce 10 ano
ta 57 detyparoa.
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5. XYMIIEPAXMATA - XYZHTHXH

H mopovoa dumhopatiky epyacio mpaylatomotinke yo Ty aviyvevon kot
tovtonoinon HeToAAGEemV ota pitoyovoplokd yoviower tRNA oe acbeveic mov
ndoyovv and ST HE GKOTO Vo SlOTICTOGOVUE TO POAO TOV UETOAAAEEWV TOV
MtDNA ot dvcAettovpyio T@V HTOYOVOPI®V Kol TG VT UTopel va gvBiveTal yo
TNV ELEAVIGT) TNG VOGOV TOV CAKYOPMOOVS StafrTn.

MetodGéelc oto yovido tov tRNA Sev Bpéonkav ota 57 deiypora
YEVETIKOD VLAIKOL oL avoAvcape. Bpédnke oumg po onuetokn petdAiaén T3197C
070 Yovidlo mov Kmdikomotel o 16S piocopkd RNA og 10 and ta 57 detypara.

H petadiaén T3197C Bpioketon o€ KoK meployn tov yovidiov tov 16S
rRNA kot @aivetar va gumiéketor kot vo emnpedler v otabepodotnra tov 16S
pocopkov RNA (Bai, kot cvv. 2007).

Ye épevva mov mpaypoatorombnke oe ['epuovodg dapntikovg acbevelc pe
OIKOYEVEWKO 1GTOPIKO UNTPIKA KANpovouncipov dwfnt Ppébnke tmg to 10,6% and
10 oOVOAO TV 122 acBevav épepe TNV cuykekpiuévn petddraln (Klemm T. 2001).

Emumdéov, omnv épevva tov (Bali, et al. 2007) Bpébnke mwg n cvykekpuévn
HETOAAGEN OTOV GLVVLTAPYEL He TNV onuetokn petdriraln G13708A gpgpavitovv
TPOGTATEVTIKY OPAGCT £VOVTL TNG EUPAVIONG TOL KOPKIVOL TOv paotol, pe emlnua
ouwg €xPaocn oe dapopec VEVPOEKPULAOTIKEG acBéveleg. Axoun, n T3197C
HeTOAAOEN o€ cvuvovacud pe v A12308G onuewokn petdAraén, eppoaviCovv Betikn
oLGYETION UE TNV EUPAVIOT TOV EKPLMGHOD TN wYPac kvAidag (Udar, et al. 2009). H
HETOAAGEN avTh, METOED GAAMV @aivetol va eival 1oyvpd GLVOEdEUEV e TV
EUOAVIoN OovOeKTIKNG emAnyiag, pio popen emAnyiog oty omoia o1 acbeveic dev
OVTOTOKPIVOVTAL GTNV GLVION QOPUOKEVTIKY OymYY], COUG®VO LE EPELVO TOV
TPOYUATOTOWONKE G€ Oetypato £yKEQPUAKOD 16TOV oL ANPONKAV omd Todd oTo
onoia wpaypatomomdnke yepovpykn ektoun (Luna, et al. 2014). Téhog, og épgvva
nov mpaypatoromdnke 1o 2012 o dropa mov Eracyav amd doOuo n cLYKEKPEVN
petdAialn evromiomnke 6to 3,9% emt tov cLVOAOL TV derypdTev (76 acbevelg pe
Gobpua) (Zifa, et al. 2012).

Kieivovtag, mpémer va avagépovpe mwg TopOAO TOL T GLYKEKPUEVN
petdAloén evromileton o moAAEC acBéveleg paivetal va givol QLUGIOAOYIKN Yo THV
Kavkdoo @uin, pog kot epeoviletor moAd cuyvad Kot oTiG LYIEG opades Tov

EPELVAIV .
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