2XOAH OETIKQN EINNIXTHMQN
TMHMA BIOAOT'TAX
TOMEAX BIOXHMEIAX & MOPIAKHX BIOAOTI'TAX

H MetaAdakTikotTnTo Kot | Eméopbwon tov
DNA

Mavaylwtng ASapuomovAog
Enikovpoc KaOnyntng, Tunua BioAoyiag, E.K.IL.A



MetaAAakTikoTNTA Kot 1 Eméiopwon tov DNA

» H Siaiwvion tou yeveTikoV VALKOU amo YeVIA O€ YeVIA TTPOUTIOOETEL TN
SLHTNPNON TWV TTOCOOTWYV UETAAAAYNG OE XOUUNAA eTTiTES Q.

» YUnAQ T0c00TA UETAAAXYWV OTN YAUETIKN OElpA Ba KATESTPEPE TA
eldn. I'a va €rouvv oL amoyovol pax KoAn mBoavotnta emifiwong, ot
aAAnAovyiec DNA mpemert va petafifactolv oe peydAo Labuo
AVOAAOIWTEG OTY YAUETIKN CELPA.

» YUnAd mooooTd UETOAAAYWV OTIC OCWUATIKEG KUTTOPLKEG OElPEG Oa
TpokaAovoav cofapes BAGBES oTOV OpYAVIOUO.

» 0 KapkivoG TPOKUMTEL AMO KUTTHPN, TA OTOLX €XOUV YAOEL TNV
LKAOVOTNTA TOUG VO oUEAVOVTOL KOl va SLHpoUVTAL KOATA EAEYXOUEVO
TPOTO WG oLVETEla BAABNG oe yovidia TOv €AEYXOUV TOV KUTTOPLKO
KUKAO.



MetaAAakTikoTNTA Kot 1 Eméiopwon tov DNA

MapaAiinia...

»Av 1O YeVETIKO VAIKO SlatwviloTav Pe amOAVTN TLOTOTNTA, 1| YEVETIKN
TOLKIAOTITA TIOU OTOLTELTOL TIPOKEIUEVOL va KatevBUvel tnv e€Aln Ba
EAELTIE.

» YUVETIWG, VEX €101, OTIWG Kol 0 avBpwTtog, 8 Ba elyav TpokLPEL

Apa...

H Coon ko 1 BLomotKIAGTNTA EEXPTWVTL ATIO UL LOOPPOTILX
HETA&) NG LETAAAQYTIC KoL TNG ETTLSLOPOWOT)C TNC




MetaAAakTikoTNTA Kot 1 Eméiopwon tov DNA

Yrapyovv 00 ONUAVTIKEG T YEC LETHAAXY W V:
1.H avakpipfeia otTnv avtiypa@n tov DNA

»H ev{upikn unyavn g avtiypa@ng touv DNA emiyelpel va avTIHETWTIIOEL
™ AdBog evowudtwon (misincorporation) AavBaopéEvwy VOUKAEOTISLwV
LEOW E€VOG pnyaviopoyl OlopBwTikov eAeyyov (proofreading), wotodco
opLopEVA AaOn «Eeelyouvy.

2.H ynuukn BAXB1) 0TO YEVETLKO VALKO

»To DNA elvat éva c0vBeTo Kal e0BPAVOTO OPYAVIKO HOPLO TIETTEPACUEVTG
YNUKNG oTabepoTnTOC.

»Yplotatalt avBopuntn BAGLN, OTTWS amwAela ACEWV.

»Aexetal emBECELG AmMO XNULIKES O0VOieC KAl akTVoBoAla TTov SltacToUV TO
OKEAETO KoL AAAA{OVV XNULKA TIG BACELS TOV.



MetaAAakTikoTNTA Kot 1 Eméiopwon tov DNA

4 4 ’ /4
Mux akopa Ty HETAAAQY®V €Lval

oL TPOoONKEC IOV TTXpayovTal amo otolysia DNA
OTIWC T TpavoeTolovia (transposons)



MetaAAakTikoTNTA Kot 1 Eméiopwon tov DNA

@ra}\}\ayﬁ: H poviun aAlayn oto D@

Ta AaBn ™ ¢ avTiypa@nc kat 1) BAaBn oto DNA £yovv 00 CUVETIELEC

NS

MetaAAayeg, oL omoleg umopovv va  ApKETEG XNULKES aAdayEG oto DNA
AQAAAEOUVV TNV KWSIKT) aAAnAouxla  ATIOTPETTIOUVV T1) XP1)01] TOV WG
£VOG YOVLIOLOU 1] pUOULOTIKWVY TOV EKUOYELO YLOL TNV QVTLYPA@T KAl
AAANAOUY LWV LETOYPOLPT.



H @Von Tewv petaiiaywv

OL TTL0 ATTAEG HOPYPEG UETUAAXYWV EVUL AVTIKATHGTACELS (substitutions)
LG BAoNG aTto o AAAN.

Yrapyxovv V0 €161 HETAAAXY WV AVTIKATACTAONG:
1.01 peTanttwosl¢ (transitions)

AvTiKaTdoTao™ ToupivnG amo TTovp vy Kol TTUPLULSIvIG ato TTUPLULSIVY.

2.0 peTaoctpo@sc (transversions)

AvTtikatdotaon mTovpivng amo TuPLULdivn Kat TupLutdiving amd movpivn.



H @Von Tewv petaiiaywv

l |
AAAEG QTAEG PETOAAXYEG €lval oL TIPOCONKEC - e “--- @ ‘
(insertions) kat oL amwaiowpecg (deletions) svog

i

dNTP 1} evog pikpov aptOuov dNTPs. Substitution

O o6pog Indel (insertion-deletion) £xel ¢ |

kKaBOlepwBel otnv maykooua BiAloypaglia yio --“--- G ‘

va  TEPLyPAPEL  KATOHOTAOEL OTIC OTOLEG

TMPAYUXTOTIOLEITOHL  TIpooONKN 1 amaAowpn —

VOoUukAeoTOlov(wv) oto  yovibiwpa  evog I"E'T'm

OPYOVLIOUOV. | |

Ta Indels = 50 vouvkAeotdiwv Bewpovvral G G

dopkéc aAdayeg (structural variants). -- “--- ‘
||

Deletion

SEEPEEC

Ol petaAdayeg mov aAAA{oVV €va VOUKAEOTIOW0
ovoualovtal OTNMUELAKEC HeTaAAaYEC (point
mutations).




H @Von Tewv petaiiaywv

» H ouyvotnta pe v omola vEeg HETAAAGEELS uTTOPEL VO TIPOKVUTITOVV OE
omoladNmoTe B€on 0TO XPWUOCWHN KUpaiveTal amd mepimov 10 £wg
1011 v kOKAO0 avtiypo@ng tov DNA.

» Q0T1000, 0pLOUEVEG BECELG 0TO XpwUOoWU Yapaktnpilovtal amd vPmAn
oUXVOTNTA LETAAAQYWV KoL ovoualovtal “Oeppua onpeta” 1 “hotspots”.

PALVOUEVO “KaTalyldag

peTaAAGEEWV” Replication slippage



H @Von Tewv petaiiaywv




H @Uon Tov HETaAAXY®V

AwmmAaciaopog DNA - DNA duplication

@ ®
@



H @Uon Tov HETaAAXY®V

Metatomiorn DNA - DNA translocation

H petatomion DNA (DNA translocation)
elvat pla Stadikaoia kata tnv omola &va
TUNUA EVOC XPWUOCWUATOC LETAKLVELTAL
0f SLAPOPETIKO XPWUOCWHUX 1| OE AAAN
0£om tov 510V YPWUOCWUATOC.

AvBopunTn yevetikn avadwatain, 1
otoiot UTTOPEL v 08NYNOEL Of YEVETIKEG
SLaTapay<c | HOPPEC KAPKIV®WV.

Ot OUVETIELEG LLOG XPWUOCWULKNG
LETATOTIONG TOlKIAAovV — pmopel va eivat
akivévvec 1 ocoBapeg, avaloyo pE T
YoviSiLx Tov emnpealovToL.

Xuypuapika yovidia - Chimeric genes




Xwpapika yovidia - Chimeric genes

H yovidiakn aAAnAovyia BCR-ABL oynuatiletol 0TV KOUUATIA TOU XPWHOCWUATOS 9 Kol XPWHOCWUATOG 22
OTIAVE KAl AVTAAAGGOOVV DETELG.

‘Otav avtd ocvpBei, 1 ABL tepLoxn) 6to xpwpdowpua 9 cuyxwvevetal pe v yovidiakr meploxn BCR oto
XPWHOowua 22.

To mapayduevo xpwpoéowpa 22 pe v yovidiakn aAAnAovyia BCR-ABL gival yvwotd kot wG XPWHOCWUA
Philadelphia(Ph).

‘Exet oxéon pe v xpovia puedoyevn Asvyawpia (XMA) kai, o pkpotepo Pabuod, pe v ofeia
Aep@ofractikn Asvyopia (OAA).

To 90-95% twv epimtwoewv XMA gp@aviCouv tnv xpwpoowpikn petatomnion BCR-ABL.

H Oepameio autwyv Twv Asuxaipiov Baoiletal kupiwg oe évav avaocToAEa TVPOGIVIKNG Kivaong (Tyrosine
Kinase Inhibitor- TKI).

Normal genes
ABL 1B l la l a2 ai
] : 55 - ! = ) ) L . L "
[ r . o 1 —
l r l

BCR £1 12 €3 el els el6 823

el e [eit] D_D ] 1 A | ]

I # || =] - | Ex R ]

el3
BCR-ABL mREMA"
o * el el2 az an
el3a2 | [ |

21 e12 @14 az2 ) . ) _ _ all
eldaz | MEE | I

1 a2 all



H @Uon Tov HETaAAXY®V

Meta@opa DNA ano petpotpavomolovia



Katnyoplomoinon Twv HETAAAQY WV

wwmnA£C (ovvwvoueg) - Silent (synonymous)

Ot olWTMAEC (CUVWVUVNEG) HETAAAAEELC cival dAAayEC otV aAAnAovyia tov DNA mov 8gv
UETABAAAOVVY TNV XAANAOVXIX QULVOEEWV TNG TTAPAYOUEVNG TIPWTEIVIG — VA (PULVOUEVO TTOV
O@PEIAETUL GTNV EKQPULALCUEVT] PUGT] TOV YEVETIKOU KWK,

[Mapadooiakd Oswpovvtav afAaBelc («CLOTNALCH), WOTOCO MPOCPATEC EPEVVEG Exouv Seifel
OTL Ol OUVWVUHNEC UETAAAAEELC UTTOPOUV TPAYUATL VA €XOUV ONHUXVTIKEG EMSPACELC,
emnpedlovtag T META-emeEepyaoia Tov MRNA, ™y TaYVTNTA TG MUETAQPPAGNC KoL TNV
avadimAwon TPWTEIVWV.

Avtéc oL emiSpdoslg pmopsl va emnpsdoovv ™ A£LrTOVPYIA TNC MPWTEIVNG, Ta ETIMESA
£K@PAONG TG KAl TEAIKA VX VENOCOVV TOV KIVEUVO ERPAVIETC AGOEVELWV.



Katnyoplomoinon Twv HETAAAQY WV

Mn vonpatikec - Nonsense

MetaAlayég oto DNA OV HETATPETOVY VA KWSIKOVLO IOV KWSIKOTOLEL £va apvodV og
Eva KwSkovio ANEnc (stop codon), odnywvtag otnv TPdwpe”n TAPAYWYN HLOG LKPOTEPTS
(truncated protein) kot cuvnBWGS PN AELTOVPYIKNG TIPWTEIVNG.

Auti N aAdayn €XEL WG QTOTEAEOUN TOV TMPOWPO TEPUATICHO TNG oVVOEoNC TG
TPWTEIVIC KAL UTIOPEL va EMNPEACEL TOV ALVOTUTIO TOU 0PYUVLIOHOV.

[Mapavonpatikéc - Missense
MetaAdlay£éG TOUv 086MyoUvV 0TV AVTIKATACTAGT €VOC XULVOEEOC MO £va GAAO OTNV
AAVGISa LG TTPWTEIVNG, e€atTiog oG aAAayns oto kwdikovio Tov DNA.

H cofapdtnta Twv GLVETELWV TOVG €EPTATAL ATTO TNV aAAayn, TN B€om TG oTO Yovidio
KOL TN doun TS MPWTEVNG, Kol UTTOPEL va elval attd aueANTEEG WG GOPBAPES



Katnyoplomoinon Twv HETAAAQY OV

Katnyopleg petardaiewv pe Baon T Aertovpyikr) Toug enidpaon (Functional effect)




Katnyoplomoinon Twv HETAAAQY WV

METAAAQYEC LETATOTIONG TAALGLOV avayvwoTC - Frameshift mutations

YTIC TEPITTWOELS OUTEG TMPOOSTIOEVTAL 1] A@ALPOVVTHL VOUKA£oTISIx oto DNA,
METATOMI(OVTHG TO TAQIOLO OVAYVWOTNC TWV KWSIKOVIWV KAl TPOKOAWVTHG TNV
K®WSIKOTION 0T SLA@POPETIKWV AULVOEEMV PETA TN METAAAALN).

AvTt) n aAdayn o8nyel cuVOWCS o€ U1 AELTOVPYLKT] TTPWTELVY, £(TE TTOAV WKPOTEPT €ite
TOAU UEYAAVTEPT ATO TN @UOLOAOYLKY], KAl UTOPEL va TPOKAAECEL OOPBAPES YEVETIKEG
aoBeveleg, OTwG 11 vooog Tay-Sachs, 11 avénuevn evaloOnoia oe aoBeveleg OTIWGS OpLOUEVOL
KapKivol

Amadowgr) (deletion) pag Baomng >

UAA, UAG 1) UGA




H @Von Tewv petaiiaywv

» H evepyomta 3' = 5' e€wvovkAedon dev pmopel va d1opOwaoel TANpwS TO YovidSlwua.

» Oplopéva AaBo¢ evowpatwréEVa VOUKAEOTIOLX SLa@eVyouV TO S1opBwTIKOU EAEYYOUL Kal
UTIAPXOVV KATA TP dBoon ToU Kavova CUUTIANPWUATIKOTNTAS 0TO (VYOG UNTPLKNG Kal
Buyatpkn g aAvaoidac.

‘/ Av to Aa0o¢ ANTP Sev
QVLXVEVTEL Kol

X avTikataotadel, N aAdayn Ba

yiveL poviun oto yovidimua.

Katda ™ Stdpkela tov
devTEPOL KUKAOVL TN G
avTLypa@nc, to Addog dNTP
QIO TEAEL HEPOG TNG adAVG(Sag
ekpayeiov kat Oa

\/ ‘/ xpnotpomown et yra

oLVOEoT NG BLYATPIKNG

\/ aAvoidacg.




UOTNUX EMSLOPOwOoNC atalplaoTwVv (EVY®WV

H teAwn) evBUvn v v aviyvevon kot emiSLOpOwon Twv AavBaoueEvwy
VOUKAEOTIS WV EVATIOKELTAL 6TO GCUOTUA EMLSLOPOWON G ATALPLAGTWV (EVYWV
(mismatch repair system, MMR). To cUotnua avtd avédvel v akpifela ™g
ovvBeonG DNA katd emimA£ov §U0 €we TPELS TASELS HEYEDBOUG.

To cvoTNUA CVTO AVTIHETWTIL(EL SUO ONUAVTIKEG TTPOKANCELG:

1.0¢peiAel va capwoel To yoviSiwpa oAU ypnyopa, kabws ta Adbog (evyn PBaocwv
eCadelpovtal HeTd amo Evav Se0TEPO KUKAO aVTLYPaPNG.

2.Ilpémel va Slopbwoel to AdBog pe akpifeia, dnAadn MPEMEL VA AVTIKATAGTI|OEL TO
Aa0o¢ ANTP ot veoouvtn0£pevn aAvoeida kat oxL To 6woto ANTP ot untpiki)!



080¢ emdLopOwonc atalpractTwv (svywv - E. Coli

Ydpwon DNA kat avixvevon

AaB®V amd To opoSipepég [pooéikvuomn MutL kat Snpovpyia cupmAdkov MutS-MutL
™G TPWTELVNG MutS Evepyomoinon
MutH
\ YdpoAvon tov
Napapdpewon oto okeAetd “Nick” o nuipedvAtwpéva ATP odnyei og
5'-GATC-3' amooVVOEDT TOV
H MutS aykaAialet Emtdayet évtovn MutS amo6 to DNA

to DNA otnyv ovotpo@n oto DNA
TLEPLOXT] TOV
AdBovg @ —
Helicase II

Rec], Exo VII, Exo I 1) Exo X

To DNA Ttov Ttepléyel ataiplaoto
(eVYOG TIAPALOPPWVETOL TILO

Avtaliayi) ADP EUKOAN ATTO TO KATAAANAX
ue ATP Cevyapwuévo.
SaxtTuvAoeldig cuo@dn

T

DNA Atydon



KpvotaAAikn doun tov cvpumAokov MutS-DNA

ATP




080¢ emdLopOwonc atalpractTwv (svywv - E. Coli

[Tws yvwpilel To ovotnua emidLopOwong ¢ E. Coli oo amod to dVo
atalptaota dNTPs va avtikataotnoel

H E. Coli onpadeveL TN YOVIKT) QAVCIS X LECH® TTAPOSLKNC
NUUEOVALWOTNC KL TN AELTOVpYLA TOV EVQUHOV Dam



080¢ emdLopOwonc atalpractTwv (svywv - E. Coli

To €evluvpo Dam peBvAiwvel adeviveg oTIg
aAAnAovyieg 5'-GATC-3' kat otis SVo aAvoidec.

Zto yoviSiwpa ™G E. Coli ot aAAnAovyie¢ aUTEG
elval apkeTd ovxveG (1 @opd avd 256 bp).

Meta v avtiypaen, ta Buyatpika SlikAwva
nopta DNA Oa elval nuipeOviiwpeva, dniad
neBvAtwpéva MONO ot unTpLkn aAvoida.

[N Alya Aemtd, pexptn Dam va oAokAnpwoet

nebvAiwon, ta Buyatpikd popia DNA eival oe
NUUEOVALWUEVT) KATACTAOT).

H pn pedviiwpévn aAlvoida emonuaivetot
®WC 1 AAvoida Tov yperaletTal emSLOpOwon.

H MutH mpaypatomoLel Top) 6T 1
HEOLALWIEVT OuyaTPLKT) dAVGISa.




080¢ emdLopOwonc atalpractTwv (svywv - E. Coli

H E. Coli 8100£tel apkeTEC eEwVOVKAEAGEC, avaAoya ne To £av 11 MutH koBet to DNA
otnv 5' 1 otV 3' mAgvpa Tov AavOacpevov dNTP.

Upstream Downstream



080¢ emdLOPOwOoNC ATALPLAGTWV (EVYWV

YTOUG EVKAPUMWTLKOVE OPYAVIGUOVC (OTIwG 0 AvOpwTog), To cVoTnpa emiSlopdwong
(Mismatch Repair, MMR) Acitoupyel pe mapopota Aoyikn, omws oto Baktmplo E. coli,
OAAQ LE ONUAVTIKEC SLA@OPEC o€ UNYavIoUO Kot Soum.

Ot eVKAPLWTES SLABETOVY OPOAOYEC IPWTEIVEC TwV MutS kat MutL.

AEN 8ita0stouvv MutH.

Avtifeta, n Toun TNG veoouvteBeuEvNG aAvoidag (strand incision/nicking)
TPAYUATOTIOLEITAL ATIEVOELXG aTTO TO cVUTAOKO MutLa.



080¢ emdLOPOwOoNC ATALPLAGTWV (EVYWV

Movomatt MutSa-MutLa
EmiS16p0Bwon tn¢ mAelovotnTag TV
OPOUAUATWY AVTLYPOPNS

1. To etepodiuepéc MutSa, amoteAoVEVO ATIO
TIg MpwTteive¢ MSH2 kot MSH6, mpocdévetal
o€ uto 0€on pe Aabog ANTP.

2. To MutSa SwxBétel Vo evepya kEvTpa
ATPaonG, ta omoia sival amapaltnTa yia ™
Aettovpyla tov MMR.

3. H 8féopevon tov ATP mpokadel aAdayn
Stapopewong oto MutSa, pe amotéAeopa va
oxnuoatilel évav SaktTvAlo (clamp).

4, Avty n evepyomompévn omo ATP
Kataotaon Ttou MutSa Touv emITpEMEL v
aAAnAemidpdoet  pe  to  MutLa, éva
ETEPOSIUEPEG  TIOU  ATOTEAE(TAL OamMO TG
mpwTteive¢ MLH1 xat PMS2.



080¢ emdLOPOwOoNC ATALPLAGTWV (EVYWV

Movomatt MutSa-MutLa
EmiS16p0Bwon tn¢ mAelovotnTag TV
OPOUAUATWY AVTLYPOPNS

5. O SaxtvAlog PCNA, o omoiog TomoBeteitot
oto DNA amé tov Replication Factor C (RFC),
EVEPYOTOLEL TO MutLq, WOTE Vo
mpaypatomowjost  toury (incision) ot
Ouyatpikn aAvoida, pe g€aptnon anod To
ATP.

6. H EX0O1 avoiapfavel va amouakpOVeL TO
tufjuo DNA amoé 1o nick péEXpL va (9TAGEL 6TO
mismatch

7. H emb6pOwon oAoKANPWVETAL UE CWOTI)
emavacvvBbeon DNA amdé v DNA
moAvpepaon 8 (Pol 8), ) mOavws amd v Pol
g, KoL akoAovBei ) §paon ¢ Atyaong.



BAaBec Touv DNA

» MetaAdayEg TPOKUTITOUV OXL LOVO aTtd AAON KATA TNV avTiypa@n, aAAd kot amd BAGRn
oto DNA.

> Oplopéveg BAGBec oto DNA pokaAovvtal amd TEPLBAAAOVTIKOUC TAPAYOVTEC, OTIWS
N akTwofoAia kat xnuikol Tapdyovteg Tov ovopdlovtal peTaAdailyova (mutagens).

» To DNA vpiotatat avBopuntes fAaBes and ) pacm tov H,0.

To o ouxvd €ido¢ vSpoALTIKIG BAGBNG sival N amapivewon
(deamination) tn¢ C ov dnuovpyet U.

[MapdAAnAa:

> amapivewon ™G A odnyei og vto€avOivn (Hx)

> anmapivwon ™¢ G dSnuovpyei Eavoivy (X)

Amomovpivwon (depurination): Auv66puntn vV&podAveN ToL N-
YAvkoluTikoU SeopoV kal Tapaywyn pac afacikic (abasic)
0éoncg.

Anapivoon ™¢ 5mC mapayst Ovpivn (T), n omoia sivat
ok Bdon touv DNA.



BAaBec Touv DNA

To DNA 8exetot BAGBES amd TNV AAKVALWOT, TNV 0EELS WO
KoL TNV aKTLVO oAl

» AAkvAlwon

Metagopa peOvAikng N alOuvALknC opadag o Béoelg avtidpaong oTig BAGEIS 1) OTIS
EWOQPOPIKEG opadeg oto okeAetd Tou DNA. Ol 0AKVALWTIKEG YNUWKEG OVOiES
meptAapavouyv Tig vitpolopiveg kot To N-pedvio-N1-vitpo-vitpoloyovavidivn.

Mux aTto TIG Tio EVTIAHOELG 0£0E1C AAKVALWONG
glvat To o€uyovo tov 6°° C tn¢ yovavivng.
0° - nedvioyovavivy

Anpovpyla sopuwv vdpoyovou pe Bupivn (T)!! I




BAaBec Ttov DNA

To DNA Sexetal BAGBeg amd oEeISWTIKOUEG TTAPAYOVTEG OTIWG
eldn Spaotikov ofuyovov (0,, H,0, xat OH)

O&eidwomn yovavivng

>Iapayel v 7,8-8108p0o-8-0&oyovavivn (0x0G), n omoia eivat iSaitepa petoaAAaétydvog
eMELSN UTTOPEL, EKTOG Ao TNV KUTOO (v, var oxnuatioel (EUyoC BACEWV PE TNV ASEVIVY).
»AuTo 08nyeil o0e G- T peTaAAaEeLg Katd TV avtiypoagn tov DNA.

»H mapovoia 8-0xoG pmopel va TPoKAAECEL TOTIKEG OTPEPAWOELS OTN OLTMAN EALKQ,
emmpedlovtag v avayvwplon amod DNA moAvuepdoes Kal TpwTELVES eMSLOpOwoNg.

AZL0TILIOTOC BLOSElKTNG
o&eldwTik1 ¢ BAAPNGC
Ttov DNA

Av (evyapwoaoel pe v adevivn dnulovpyeital pla petactpo@n G:C oe T:A, 1
oToia elval Ao TIC GVVNOEGTEPEC LETAAAXYEC GTIC AVOPWTILVEG KAKONOELEC.



BAaBec Touv DNA

Awuep1) Ovpivng (Thymine dimers)

> IpokaroVvtal amd To VIEPLWSEC @wc (ultraviolet light) pe ukog kOpatog ~260nm,
TO OTIOLO ATTOPPOPATAL LOXVPG ATIO TIS BACELC.

> JUVETIEIX  €lval 1 @@WTOYNMUIKY] £€vwon V0 Tupludivev mouv  kataAapfdavouv
TAPAKEIUEVEG BEGELG TNV O VOUKAEOTLOLKT) aAvoida.

To Swepég Bupivng mepllaufavel
éva SakTUAL0 KuvkAoBoutaviov
(CPD) mou O&nuovpyeltal amo
SeopoVg petafy Twv atopwv 5C
kat 6C Twv TopaKeElpEVWY
Buvpwvwv.

Ta Sipepn) Ovpivng eival avikava
va oxnuatioovv {eVyn Baocewv Kol
TPOKAAOVV TNV Vot TG DNA
TIOAVUEPACTC KATA TN SIAPKELX
NG AV TLYpaPNG.




BAaBec Touv DNA

H aktwoBoAlay kot aktiveg X (Lovidovoa akTivooiia)
mpokaAovv BAGBec oto DNA emeldn dnuiovpyolv SIKA®WVEC
Opavoelc ov eivat SUokoA0 va eTtidLopOwOovV

H wovilovoa aktivoBoAia pmopei va tpokaréoel BAGBes oto DNA apeoca ) Eppeoa:
»Apeon dpaon: H aktivoBoria mAnTTel anevOeiag To DNA, TTPOKAA®VTAS LOVIGUO TG
deovpLpolnc.

>'Eppeon dpaom: Iio ouyvd, n evépysia ™G aktivoBoAiag wovidel ta popwa H,O0,
TAPAYOVTUS SPACTIKEC pLleg, OTIWS piles vSpotuAdiov (¢OH), vrepoteidio Tov VEpoydvou
(H,0,) xat pies vmepo&elbiov (¢0,7). AuTtéc oL eAevBepeg pileg emitiOevtar oto DNA
TPOKOAWDVTAC 0EELBWTIKEC BAAPEG.



BAaBec Touv DNA

MeTaAAayEg umopel emions va pokAn0olv amd avaioya
Baoewv kKol TAPEUPLAALOLEVOVC TAPAYOVTEC

Avadoya Bacewv: XnUIKEG EVOOELS TIOU VTIKOOLOTOUV TIG (PUOLOAOYIKEG BATELG.

»MT1opoUV Vo LETATPATOVV OE TPLPWOQPOPLKA VOUKAEOT IS KOl VA EVOWHATWO0UV 6TO

DNA xata tn SLapKELX TN G AVTLYPAPC.

»AOyw TwV SOUK®V AAAAY®V TOuG 081 YoUV 6€ AaBoc¢ (sUyn Baoewv Katd TN SLdpKeLa
™G AVTLYPAPTG.

AvaAoyo ™G OQupivnc: 5-Bpwpoovpakiin

C

0]

C-OH

H 5-Bpwpovpakiin civar avaioyo Bacnc
mov potadel pe tn Ovuivn (T) xat pmopel va
evowpatwbel 6to DNA otn 8€om .

>V KETo pop@n (mo  otabepn):
Anuovpyei (elyo¢ kavovika HE adevivn
(A), 6Ttw¢ ka1 Bupivn.

> XNV €VOALKT pop@n (Atydtepo otabepn):
AA\alet ™ Soun Sdeopwv vEpoyodvou Kal
umopei va {evyapwoet pe yovavivn (G).



BAaBec Touv DNA

MeTaAAayEg umopel emions va pokAn0olv amd avaioya
Baoewv kKol TAPEUPLAALOLEVOVC TAPAYOVTEC

MapepBaAAOpevol TXPAYOVTEG: ApwuaTikés, emimedeg (planar) opyavikKeG EVWGELS TTOV
mapeufarrovtal (intercalate) avdpeoa ota dtadoyika (e0yn Bdoewv Ttov DNA.

>'Exouv TOAUVKUKALKY] APWUATLKT] S0T), TTOU TOUG £TITPETEL v 0AloBaivouy avapeoa
OoTA EMIMES A TWV BAGEWV TNG SITANG EAtkag Tov DNA.

»[IpokaAovv SLdTaon Kol Tapapop@won TS EAKAG, EMMPeAlovv TN YwPLKn Stataln Tou
DNA xat tn Aettovpyla Twv DNA TToOALVUEPAC WV KATA TNV AVTLYPAPT).

Xapaktnplotika mapadelypoata amoteAoVV
oL po@AaBivn, akptdivny kot to atdiduo,
T OTIO L0 TPOKAAOVV TTPOGONKN 1] EAAEWYT
EVOG ] TEPLOGOTEPWYV (EVYWV BACEWV.

AEN £lvat (@UOLOAOYLKA TPOIOVTA TOU KUTTAPOV,
SnAadn dev oxnuatilovtal ev8oyevwc



YV V VY

Mnyoaviopol emdLopdwong BAafwv tov DNA

‘Evag Bactkog unxoaviouog embopOwons HEcw APEGNC AVAGTPOPNC
™G BAGRNS elvatl  @pwToevepyomoinot (photoreactivation)

dwTocaptwpevn emSLOpOwaon DNA, 5nAadr) xpetdletal opaTo PwC (KUpiws UTAE
@w¢, 300-500 nm) yla va AeLTovpy1OoEL

EvepyoToteltatl amo éva e8ikd évlupo, T DNA @wTtoAvaon (photolyase), n omoia
XPNOUOTOLEL EVEPYELA PWTOC YL VA OTIACEL TOVUC SEGLOVC TTOV EVWVOLV TI SV0
Ouilves oTo SLUEPES.

Eivat ToAD yp1yopn Kot EVEPYELAKA ATTOSOTLKT.

Apeon emSLOpOwoN: Sev amaltel a@aipeon 1 AVTIKATACTAOT VOUKAEOTIS{wV.

A€V VTTAPXEL GTOVG AVOPWTOVC KoL T OnAaoTika.

Ymdpyet oe BakTnpla, @UTA, @UKI, OPLOHEVOUC MUK TEC KOl QOTOVSLAQ.



Mnyoaviopol emdLopdwong BAafwv tov DNA

[Mapadelypo ARUECNC XVAGTPOPT)C ATIOTEAEL KAL) PALPEST] TTC
HEOLVALKTC opadac amo T Bacn 0°-peBvAoyovavivn

BAGRN amd AAKUVALWTIKOUC
TUAPAYOVTEC (TL.X. XNULKA TIOV
LETa@EPOVY  peEBLAOUGSEG 1)
alBvAouddeg oe Baoelg).

\

1. H 8paon ¢ pebvrotpavo@epaonc MGMT, avayvwpilel T pebuvAiwpévn yovavivn.
2. H pebvAotpavopepaon cvvdeetal amevbelag pe to onueio ™ PAABNG. XTo EvEPYO TNG KEVTPO EXEL
nix 0okt opada (-SH) atmd katdAoLmo KVoTEIVNC.

3. H pebvlopada peTa@EPETAL Ao TO KATAAOLTIO youavivns otnv KueTeivy Tov evibpov.
4. Hyovavivn emavEPXETAL TNV KAVOVIKN TNG Hopmn, Kot To DNA amokabiloTatal.
5. To évlupo “Ouowaletal” — ooV Sdeopevoel TN PEOUVAOUASA, AMEVEPYOTIOLEITAL MOVIMA KOl

amolkodouelitat.



Mnyoaviopol emdLopdwong BAafwv tov DNA

O Lo KVPLAPYXOC TPOTOC LE TOV 0TI0L0 TO DNA amaAAdcoeToL ATIO
Baoeig mov £xovv vooTeL BAAPN ELVAL HEGW CUGTNULATWV
EMSL0POWOTC TOV APALPOVV KAL AXVTIKXOLGTOVV TIC
TPOTIOTMOUNUEVEG BAGELC.

Ta Vo Baoika cvoThuata eivat:

1.Emi610p0won exktounc Bacswv (Base Excision Repair, BER)

2. Em80p0won extopung vovkieotidiwv (Nucleotide Excision Repair,
NER)



Base Excision Repair (BER)

> 0 BER (Base Excision Repair) civat €vag pnxaviouog emdopbwong UIKpwY, UN
TAPAROPPWTIKWV PAafwv Tou DNA — dnAadn BAaBwv oL €V AAAOLWVOUV ONUAVTIKA T
Sopn ™G SIMAN G £EAlkac, aAAG AAAOLWVOLV T1) XTUELX pLag Baonc.

> Amotedel OgpeAdwdn punxaviopo emdopOwonc DNA kot Asttovpyel 6xeESOV 6 OAOVC TOUG
0PYAVLONOVG, aTtd Ta BakTtipla £ws Tov avOpwTo.

» Zmpiletal o Aertovpyia Tov evlvpov DNA yAvkoludaot) (DNA glycosylase).
> AELTOUPYEL BUVEX®C oTA KOTTUPA Yo VA S10pODVEL (PUOLOAOYIKEC avOOpuUNTEC BAAPEC.
> Eival ovowwdng yia tn Statnpnon ¢ YOVIS LW UATIKNG 6TAfEPOTTAC.

> Avemapkeia tou BER £xet ouvlebel pe ynpavor), VEVPOEKQPUALOTIKEG OOOEVELEC Kal
KAPKLVOYEVEOT).



Base Excision Repair (BER)
. H DNA yAvkoQuAdaomn avayvwpilel To €i6o¢ ™¢ BAGPRNGS kat kOPeL Tov Seoud petald g dong
kat ™G SeofupBolng, Snuovpywvtag eva AP site (apurinic/apyrimidinic).

. H AP gv8ovoukAeaon (AP endonuclease) k6Bt Tov @wo@odieotepikd Seopd otnv 5 mMAgupd
™G AP 0£0om¢, Snuiovpywvtag éva kevo (nick) kat éva eAeBgpo 3" akpo.

. H e€wvovkAeaon k6Bt oto 3" akpo ™G 0€ong AP Snpulovpywvtag eva eds00epo 5' akpo.

. H DNA moAvpepaon I (ota Baktipwx) 1 n Pol B (6ToUG EVKAPLUWTEG) TTPOCOETEL TO CWOTO
VOUukAeoTiSilo ypnotpomowwvtag to 3'-0OH dxpo.

. HDNA Awyadon oppayilel Tov @wo@oSleoTePIKO S£0U0 KL ATIOKAOLOTA TN CLVEXT] EALKAL.




Base Excision Repair (BER)

Ta kOtTtapa Stabétouvv MoAAEG DNA YAUKO(UAAGEG LE SLOPOPETIKEG ELOIKOTNTEG:

»Mia €8ikn) yAvkoQudaon avayvwpilet tTnv U Tou TopAysTal wG GUVETELA TNG
AMARLV®WONG TG KUTOGLVTC.

»AAAN €181k1) YAukoQuAdon avayvwpllel TV oxoG ToU TOPAYETAL WG CUVETELX TNG
0&el8woNC NG YOouavivrc.

»MéxpL onuepa, otov AavOpwmo £yxouvv avayvwplotel 11  Swa@opetikeéc DNA
YAvko{UAQGEG.

H Bdon mov £xet BAGPN elval
«EEOOTPAKLOUEVT» ATIO TNV EALKO
tov DNA kat pmopel va
AAANAETILIOPAOEL PE TO EVEPYO
kévtpo ¢ DNA yAvkoluAdong.

TL6a cupPel av pia Bdon mov
@EpeL BAGPN Sev
amopakpuvOel amd to
ovotnua BER;

H BA&BN Ba tpokaAeoel
olyovpa aAioyn;




Base Excision Repair (BER)

O&eibwon ™ G o€ 0xoG Evepyomoinon g fail-safe yAvkoCluAdong

Agltepn svkapla 6TV 181K
DNA yAvkolvAdon va
Tpaypatomoumost BER
eSL0pOwon

Amotuyla BER kat

aVTLY PPN



Nucleotide Excision Repair (NER)

» Xe avtiBeon pe tov unyxaviopd BER, ta évluua emidlopbwong mov CUUUETEXOUV GTOV
unxoaviopud NER AEN avayvwpl{ovv cuykekpLluevn BAapn.

» 0 NER csivat moAvevupiko¢ pnxaviouog emibiopdwons DNA mouv  a@oaipel
TUPAPROPPWTIKEC BAXBeC Tov DNA, ot omtoieg otpeBAWVOLY TN Soun TNG SITANG EALKAC.

» AlopBwvel BAdBeg mov dev pmopolv va avayvwplotovv 1 va emidlopfwBovv amd tov
BER, eme1dn) meptAapufavouvv moAAEC BACELG 1) XTIUKAX TTPOGOETA LEYAANG nalac.

» Boaoiletal otnv ektopn] (amokom)) £vo¢ pikpov 0AtyovoukAsoTidiov (~12-30 nt)
MOV TMEPLEXEL TN BAAPN, KAl oTNV eTavaocVvOeot Tov cwoTtov TURuato¢ DNA pe Baon
TN CUUTIANPWUATIKN dAvoida.

> Elval e€alpetikd ouvTnpnUeEVoCg eEEAMKTIKA KAl XTAVTATAL aTTO Ta BakTipla £ws TOV
avOpwTo.

» 0 NER cival o KOplo¢ pnxaviopog emidopbwonc Brafwv amo vmepiwdn (UV)
aKTWOBOALX 0TOVUC avOpWTOVC, ooV Ta avlpwmiva KOTTapa 6 Stabétouv evepyn
ewToAvaon (pwToevepyomoinon).



O unxaviopog NER oto Baktnpro E. Coli

O NER pnxoaviopog mapypatomoleital o€ peydAo Babuo amo 4 mpwtelveg
UvrA, UvrB, UvrC kot UvrD.

To ovVumAoko UvrA,UvrB,, pe Tt Lonbeswax ATP,
"okavapel" to DNA. H Séopesvon touv ATP emutpémel
SLapopP®TIKY AAAxyn 6TO GUUTTAOKO.

H UvrA Asttouvpyel oG aiodnTpag e mapapudpewongs
KoL elval vtevBuvn ya v aviyvevon g fAaBng.

YXto otddlo avto, To ovumAoko UvrA,UvrB, ocuvvdéetal
oTNV TEPLOXN TS BAGPNC.

MoAg emiBeBawOdel n BAGLN, n UvrA v8poivel To ATP
Kol amoSeopleVeETAL ATMO TO OCUUTAOKO, Q@NVOVTIAG TN
UvrB ocuvéedepevn oto DNA.

H UvrB twpa mapapevel TpoodeSepévn otnv TEPLOXT TNG

BAAPNG kol pEow v8poAvong ATP avolyel HEPIKWC
TNV EALKQ, SNULOVPYWOVTAS piot TOTILKT) “@ovoka” DNA.




O unxaviopog NER oto Baktnpro E. Coli

H UvrB mpooeAkvel tnv UvrC otnv meploxn s BAAPNG ko
oxnuatiletal to ovumioko UvrB-UvrC.

H UvrC eivatn evéovoukAeaon mov ekTteAEl SVO EKTOUEG:
1.ula oty 81 B€0om vovkAgotidiov 5 amo ) BAGL.
2.uio otV 41 - 51 B€on 3’ amd ™ PAGLN.

Me Tov TPOTO QUTO, ATOKOTITETHL £VO OALYOVOUKAEOTLSLO
ukovg tepimov 12-13 nt ov meptEyel ™ PAGPN.

H UvrD (helicase II) mpocdévetal kat peow v8poivong ATP
EeTvAlyel o Tunpa DNA mov mepiéxel ™ BAGRN, emitpémovTag
TNV AMOUAKPUVGT] TOV.

H UvrB mapapével mpoowpva yia va otaBepomoujoet tn Soun).
To kevd mouv amopevel (mepimov 12-13  vovkAeotidia)
ocvumAnpwvetat amé 1t DNA  moAvuegpaon |,

XPNOLLOTIOLWVTOS TN CURTIAN PWUATLKT) XAVGLS O ¢ ekpayeio.

H DNA Awyaon o@payilet tov @wo@odleoteplkd Seouo,
OAOKANPWVOVTAG TNV amokataotact tou DNA.



O unxaviopocg NER otov avlpwmo

To oVvumAoko XPC-HR23B “okavapel” To DNA yia TAXPANOPPWOELS OTH
SmAn €Awka (my. Swpuepny Buuivng). To XPC Asttovpyel cav “atocOntpag”
(6mwg n UvrA oto Baktniplo E. Coli).

‘Otav aviyvevtel n BAGPN, Tpoodévetar oto DNA kol TPOGEAKVEL TO

moAvTpwTeVikO ocvumAoko TFIIH pe Vo kplowweg eAikaoeg (XPB kol
XPD).

To TFIIH tpoodévetal otn B€omn ™S PAGBNGS kot ot XPB kot XPD eivat DNA
geMkdoeg, pe ™ Bondsia ATP, EeTvAityouv to DNA yUpw amd t BAGRN
(~25-30 BaoeLg).

OLpwTteives XPA kot RPA tpoodévovtal oto EeTuAtypévo DNA:

1.H XPA avayvwpilet ™ yewpetpioa ™S BAGBNG kat ouvTovilel TIG
€V80OVOUKAEQOEG.

2.H RPA (Replication Protein A) SeopcVel To povokAwvo DNA kal To
otaOepomoLel, epmodifovtag TNV emavacVlevén.

H XPG gkteAel TV 3’ Toun, evw to ovpmioko XPF-ERCC1 ekteAel TNV
5" toun). Eva tuiua ~24-32 nt amopakpuvetal pe t forjOsia touv TFIIH.

Yt ovvéxelwar, DNA moAvpepaon 8 M € ouvvOétet 1o véo TUpQA
XPNOLLOTIOLWVTHG T1 CUUTIANPWUATIKN aAvoida w¢ ekuayelio kat 1 DNA
Avwyaon I o@payilel t Sopn).

D'Souza A et al. Mechanism of action of nucleotide excision repair machinery. Biochem Soc Trans. 2022 Feb 28;50(1):375-386.



Transcription-Coupled Repair (TCR)

H RNA moAvuepaon petaypd@et eva ekpayeio DNA pe BAGS.
MoOALG ocuvavtnioel ) PA&BN, N RNA moAvpepdon e pmopel va
ouveXLoEL TN GUVOEDT) KOL 1) LETAYPOPT) OCTAUATAEL

H mabon ¢ RNA moAvpepdong Asttovpyei wg onpa “SOS” mov
npocsAkVeL TpwTELveg Tov NER, 0mtwe o TFIIH.

O unxaviouog avtog ovopaletal Transcription-Coupled
Repair (TCR), eivat pla €181k THPpaAAayt) TOU HIXXVIGHLOU
NER kal amotelel £va oo TA O EVIVTIWOLXKA
TAPASELYPATA “TIPOTEPAOTNTAC” ETMSLOPOWONC 0TO
KUTTUPO.

» O TCR eivat évag e€eldikgvpuévog pnxaviopog tov NER mov
£0TLA(EL AMOKAEWOTIKA 0TI PAaBec Ttouv DNA Tov
BploKOVTOL OE EVEPYA HETAYPAPOLEVA YOVISLAL.

» 0 “kAaocwkoc” NER (Global Genome NER - GG-NER)
emidlopBwvel fAABeg omovdnmote 0To yoviSiwpua.



O unxaviopocg NER otov avlpwmo

| lMNatti vtapyel o EepYmwPLoToC unxaviouog TCR; |

OL EVEPYA METAYPAPOUEVEC TEPLOXEC £ival AELTOVPYIKA KPLOLUEC. AV Ttapapeivel
BAG&PN ekel,

>1 LETAYPOPT OTOAUOTA

>N TPWTELVN Sev TTapayetTal

»T0 KUTTAPO Utmopel va teBAaveL 1) va utooTel HETAAAGEEL.

Apa...

O unxaviopds TCR e€ao@aiilel yp1yoprn KAl GTOXEVUEVT EMBLOPOWOTN oTA EVEPYQ
yovidia, evw o GG-NER emidiopbwvel o apyd to “vmtoéroimo” yovidlwua.



Mnyoaviopol emdLopdwong BAafwv tov DNA

OL £eTISL0POWOELC EKTOUNC XPTOLULOTOLOVV TNV XOIK TN aAvoida
Tov DNA ®¢ EKHAYELO YIX VX QVTIKATAGTI|G0UV TO TUpa DNA
OV £XEL VTTOOTEL BAABN GTT) CUNTIAN PWUATIKT) AAVGIS L.

Q01000...

[Mwc emdlopOwvouy Ta KVTTAPA TIC SIKAWVEC BpavceLg 6To
DNA 6TIC OTIOLEC KOL OL BV0 AAVOISEC ELVAL GTINGLEVEC;




Double-Strand Break Repair Pathways

> 0L Opavoelc SimAng aivoidag DNA (Double-Strand Breaks, DSBs) civat ot o
oofapeg pop@eg BAABNG oTo YovidSlwua.

> Eivai ot mo emkivéuveg pop@ég BAaBnc DNA, yati av dev emiblopbwbovv ocwoTtd,
UTTOPOUV VA 08NY1|O0VV GE XPWUOCWUIKEC AVWUAALES, ATTWAELX YEVETIKOU VALKOV,
METUHAAAEELC 1] KXPKLVOYEVEGT).

» O unxaviocpol Double-Strand Break (DSB) Repair otpilovtal o€ peydAo fabuod otov
IXAVIGLO TOV YEVETIKOU QVACUVSVAGLOV.

» 0 0po¢ “avacvvdévacuds” (recombination) ava@épetal otV AVTOHAAXYT) YEVETLKOU
VALKOV peTal) opoAoywv aAiniovywwyv DNA.

» To xUttapo xpnowpotolel pla devtepn, aBuktn aAAniovyia DNA (tnv adeien
XPOHRATIS) w¢ “0dNnyd” (template) yix va avTlypaPel MOTA TO TUNUA GTO OTIOL0 €XEL
Tpaypuatomoin el pia Bpavon.



Double-Strand Break Repair Pathways

ETopévng...

H 060¢ emti810p0wonc DSB Bacil{etal otV mANpo@opla TNG
aiAnAovyiac DNA otV adsA@n XpoUaTida, TPOKEINEVOL VA
QMOKTNOEL EKUAYELO KOL VA XTIOKATAGTI|GEL T1) Opavon.

QoT1000...

TL YLVETAL TNV TIEPITTTWON TIOV £VA XPwWHOcw I Tov AEN €xet
QKON QVTLYPAQEL VTIOGTEL L Opaon Kot SEv vVTTapyEL
ASEAPN XPOUATISA YLK VA XPTCLUEVGEL WC EKUAYELO;

TUOTNUA CUVEEGNG ) OLOAOYWV XK P®WV
Non-homologous end joining (NHE])




Non-homologous end joining (NHE])

[IpdkelTal yiax €vav AUECO KL “eMeElyovTa” TPOMO £MSLOPpOwONG Bpaoewv SUTANG
aAvcidag (DSBs).

Agttovpyel og 6Aa Ta KOTTOPA (TIPOKAPUWTIKA KAl EVKAPUWTIKA), KUPIWG OTaV S€V
UTLAPYEL SLaB£o110 OLOAOYO0 EKUAYELO.

Emeldn n mAnpogopla ™G aiAnAouvyiag €xet xabel amd tn Opavon kot twv VO
AAVGIS WV, 1] ATTOKATAGTAOT) SEV YIVETAL ILE TILOTOTI) T,

H 086¢ NHE] sivat petardaéryovoc.

Ot HETAAAAEOYOVEC GUVETELEC TNG 080V em8L0pOwonc NHE] etvat
TIOAVU ALYOTEPO EMKIVEVVEC YLX TO KUTTAPO CUYKPLTIKA IUE TIC
OVUVETELEC IOV O v pYav av £ixe a@eOel To DNA omtacpevo!!!




Non-homologous end joining (NHE])

>

Ta etepodipepn Ku70/80 Ssopsovtal ota dxpa
tou DNA mov €yovv mpokVPeL amod TN Bpavon.

PoAog twv Ku70/80 sival va:

1.
2.

>

TMPOGTATEVOVV TA AKPA ATTO ATIOLKOSOUN o).
OTPATOAOYOUV TIC EMOUEVEC TPWTELVEC.

[IpooeAkvetal n mpwTteivikn Kiwvdon DNA-PKcs, 1
omoia TTpoadévetal kKol evwvel Ta §vo Ku70/80,
@EpvovTag Ta akpa tov DNA kovtd.

H DNA-PKcs oymupatiet oUUTAOKO HE TNV
Artemis, 1) oTIol £XEL TAOVTOXPOVA:

. Evepydomra 5' e€mvovkAeaoncg.
. Evepydomra 3' e€mvovkAeaoncg.
. Mia Aa@avovoa &evepyoTnNTa £VEOVOUKAEAONC

TIOV EVEPYOTIOLELTAL LECW PWOQPOPVAIWOTG.

Ol evepyOTNTEG AVTEG ETEEEPYALOVTAL TO OTIACUEV
AKpo KoL TTPOETOLUALOVV TN OVVIED.

H o¥Uvdeon mpaypatomoleitatl amd t Atyaon IV oe
eva ovumAeyua pe tnv XRCC4 kot Cernunnos-XLF.



YUvOeon Swapéeoov BArapnc (Translesion Synthesis, TLS)

‘Otav to DNA vrtootel BAGRN (1.x. amo UV 1j o&eibwon), n kAaoukr) DNA moAvpepaon (Pol 6 1 Pol €)
OTOUATA KoL Sev umopel va ouveyioel v avtypa@r. Av Sev emiSlopOwOei  BAGRN, N avTiypa@i)
“KOAAAEL” KoL TO CUPTIAOKO avTLypa@n¢ (replisome) Ktv8uveVeL va KatappeVOEL

[Na va &emepaotel autd TO EUMOOL0, TO KUTTOPO
gvepyoTolel  €101kéC  “TMOAVUEPAGEC  QAVOXT)C
BAAPBNG”, TOU EMTPEMOUV  GUVEXLON TNG
avTLypa@NnG “neca” amo T BAAPN. To @awvduevo
auto ovopdletal “ovvBeomn Swapecov  BAaPng”
(translesion synthesis, TLS).

AvOpwmiveg TLS moAvpepacec: Pol n, Pol t, Pol k,
Pol { xat Revl.

H translesion synthesis sivat évag pnxaviopog
avoxn¢ BAAPNG: sl8ikég ToAvpuepdoeg ouveyilouvv TNV
avtiypa@n pEca amo BAaBec DNA,
eCaoarilovtag Vv eMPBlwon TOLV KUTTAPOU AAAA UE
TLOAVO TIUNNX PUKPEC LETAAAAEELC.




[MoAvpepaoec TG otkoyevelag Y (DNA polymerases Y)

» Eivar e€8iké¢ DNA TOAVHEPAGEC XAUNANG TIGTOTNTAC TOU OVKOUV GTOUG
unxaviopos TLS, dnAadr) emitpémouvv oto kUTTAPOo va avriypaPet DNA “néoca” ano
BAABEC OTOV OL KAVOVIKEG TIOAUUEPATEG OTUUATOVV.

» Exouv HEYyaAUTEPO Kol TO “EVEAKTO” EVEPYO KEVTPO, TO OTO0 UTOPEl va
OAANAETILEPG e XAAOLWUEVEC BAGELC.

» AEN 8wx0étouv evepyotnta 3'-5" eEwvoukAeaonc kat yU autd Sgv pmopolv va
SlopBwoovv AdO.

» Yuxva evepyomolovvtal péow ovPKoOVITIVIWONG Tov PCNA Tou ETITPETEL TNV
EVOAAQYT LE TIG KAVOVIKEG TIOAVUEPAOEC.



DNA moAvpepacec oto Baktnpro E. Coli

I



YUvOeomn drapeoov BAapnc oto Baktnpro E. Coli

>

>

H DNA pol III mpoxwpd tnv oaviypa@n, oAAQ
oTapatd 6tav ovvavtiost BAapn oto DNA.

H moAvpepdaon III cuvBetel pe peydAn mototnTqQ,
aAAG Sev pmopel va “Stafacel” THPAROPPWUEVEC
Baoeiwc. H BAGPN mapapével pumpootd ™G Kol M
QVTLYP PN KIVOUVEVEL VA CTAUATI|OEL OPLOTIKA.

H DNA pol III amocuvdéetal mpoowpva padli pe tnv
TMPWTElV  ouvvdempa amd to DNA  xat
avtikadiotatal and tmv DNA pol IV (DinB) 1 v
DNA pol V (UmuC-UmuD).

Ot TLS moAvpuepdoeg emekteivouv 0 oVvBeon TOL
DNA Swapéoov g BAAPNS (my. Swuepeg Bupivng) pe
TOAU XOUNAOTEPT TLOTOTI T

AoV n TLS moAvpepdon “mepdoel” T BAAPn,
ATMOUAKPUVETAL

H Pol III &avampoodeévetar kot ovvexilel v
avTLypa®n pe vPmin akpifela.

H BA&BN pmopel va emiSlopOwOel apyotepa amo
BER ) NER.



YUvOeomn drapeoov BAapnc oto Baktnpro E. Coli

» Xy E. Coli, ot TLS moAvpuepdoeg dev elval mTapoVoeG VIO (PUCLOAOYLKEG GUVOTKEG.
» H ovvBeomn toug emayetal povo o€ amokplon otn BAdLn tov DNA.

» Ta yovidla mov kwdikomowovv v TLS moAvuepaon ek@pdlovtal HOVO wG UEPOS TNG
060V oV eivat yvwo T ws amokpion SOS (SOS Response).

» To SOS Response csival €vag unyaviopog €melyovooag amokplong tTwv Baktnplwv oe
eKTETAUEVEC BAABEC TOU DNA (6w Bpavoelg, SIaoTavpWoeLS 1) A0 avTypa@nig).

» Evepyomoleltal 0tav 1o KUTTOPO AVTIUETWTIL(EL OLVONKEG IOV EUTTOSI{OVV TNV OUOAT
avTLypo@n N petaypogn tov DNA.

» Kevtpkol pubulotég touv SOS cvotuatog eival ol mpwteiveg LexA kot RecA.



SOS response oto Baktnpuo E. Coli

Whitney AK et al. Gut Pathog 7, 21 (2015)

YO @uUoL0A0YIKEG GUVONKEC

>0 LexA Asettoupyei w¢ KataoToA£ag (repressor).

»Xuvleetal oe e0lkeG meploxeg tou DNA, mov ovopalovtal SOS

boxes, unpootd amd yovidia tov SOS cvotuatog (m.x. recA, uvrA,
lexA, sulA, umuDC).

»Me quTOV TOV TPOTIO, KATAGTEAAEL TT] LETAYPAPT) TOUG.

>'Etol, ta SOS yovidiax mapapévouv avevepya 6tav Sev uTtapyeL
BA&Bn oto DNA.



SOS response oto Baktnpuo E. Coli

Whitney AK et al. Gut Pathog 7, 21 (2015)

‘Otav tpokVPieL BAaBn cto DNA

»0L BAafeg odnyovv o1 Onuiovpyla ssDNA, oto omolo
mpocdevetal N mpwTteiviy RecA. H mpdodeon avtn) odnyel oty
gvepyotoinon g RecA.

»H evepyn RecA dtevkoAUvel TV TpwtedAvoT Tov LexA.

»H amodéopevon tov LexA amd to DNA odnyel otnv evepyotmoinon
TwV Yovidiwv SOS.

>'0tav 1 BAGRN Tov DNA emiopbwOei, To sSSDNA pelwveTal kat
N RecA emavépyetal 0TV avevepyn LOP@Y| TNG.



EvaAdakTikad povteAa oVvOeonC Stapeoov BAXPNG

MoVTEA0 XAAQYT)C TTOAVUEPACTC MOVTZAO GUUTIAT)PW GG KEVOV






