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

H l'oviStwpatukr) doun, n Xpowpativn kat to
NovkAsoowua

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



H FoviStwpoatikn Aopn, n Xpwpoativn kat To NoukAEOGwH

'Evvoleg

»Xpwuoowpa (chromosome)

»Xpwuativn (chromatin)

»lotoveg (histones)

»Mn)-10toveg pwteiveg (non-histone proteins)

»NovkAeoowpa (nucleosome)



H FoviStwpoatikn Aopn, n Xpwpoativn kat To NoukAEOGwH

To DNA amoteAsital ouviiOw¢ amd 50 TOAVVOVKAEOTISIKEC XAVOISEC, OL OTIOIEC TIEPLEAOGOOVTULT)
L YOpw ato TNV GAAn.

Movpiveg

A-DNA

DNA B-DNA

Mupyudiveg
Z-DNA



H FoviStwpoatikn Aopn, n Xpwpativn kat To NOuKAEOGwH

+«—— NovkAeooiSio

\\\ Aev U“(prSl OH




H FoviStwpoatikn Aopn, n Xpwpoativn kat To NoukAEOGwH



H FoviStwpoatikn Aopn, n Xpwpoativn kat To NoukAEOGwH



H FoviStwpoatikn Aopn, n Xpwpoativn kat To NoukAEOGwH

Xpwpoowpa: ke poépto DNA pall e TI¢ GUVEEOUEVEG UE AUTO TIPWTEIVEG.
AvTi) | 0pYAVWOoT LoXVEL YIX TA TIPOKAPUMWTIKA KL TO EVKAPUWTIKA KUTTAPA, AKOU
KOL YLt TOUG LOVG.

To maketapiopa Tov DNA €EUTNPETEL ONUAVTIKEC AELTOVPYIEC:

1.ovumayng popen DNA, Tov tpocapuoleTal EDKOAN GTO ECWTEPLIKO TOVU KUTTAPOV.

2.mpootacia Tov DNA amo BA&BN. Ta amoAVtws yvuva popta DNA eival oxetikd aotadn
oTA KUTTOPA.

3.umopel va petafiBacTel amOTEAECHATIKA Kol 6T U0 BuyaTplkd KUTTOPA

4 TOPEXEL UL OUVOALKN] opyavwomn o€ kaBe popo DNA, n omola puBuilel tnv
mpooBacipdoTa Ttov DNA - ONUAVTIKY] Yl TNV QVTLYpa@Y), UETAYPA@PN Kal
eTLOLOpOwOoN.




H FoviStwpatikn Aopn, n Xpwpoativn kat To NoukAeOowna



H FoviStwpoatikn Aopn, n Xpwpoativn kat To NoukAEOGwH

Xpwpativn: pa dedopévn meptoxny tov DNA pe TIg 6uvSeSepuéves o€ aUTO TIPWTEIVEG.

H mAelovotnta Twv cuvOEOUEVWVY TIPWTEIVWV EVAL LKPES, BACIKEG TIPWTEIVEG, OL OTIOLEG
amokaAovvtal totoveg (histones).

Ymapyouvv Kat AAAEG TTpwTEVES oL cuvdéovtal pe To DNA ov ovoudlovToal [T LGTOVEG
TPWTEIVEC (non-histone proteins), ot omoieg 6pwg ev sivat dpOoveg.

BaolKEC yia:

v POOILION avTiypa@ng

v PUOuIon ¢ emSLopOwong tov DNA
v POOLION peETOypa@ng

v PUOon touv avacuvévacuol Tov kuttapitko DNA



H FoviStwpoatikn Aopn, n Xpwpoativn kat To NoukAEOGwH

OL TTPWTEIVEC IOV aTtapTifouv TN XpwHATIiV)] KadtoTtovv To DNA cupntayég

‘Eva avBpwivo kOttapo Teptéxel 3x10° bp avd amtAoe8£¢ 6UVOAO XPWHUOCWLATWYV,
To péoo méyog k&Oe bp eivar 3,4 A.

AmAoeldég DNA 0to 0UVOA0 TV avOpmWTILVWV XPWUOCWUATWVY
3x10°ntx 3,4 A=101°A% 1 m!!!

OMOX
H didpetpog Tou mupnva £vag TuttikoV avlpwtivov kuttdpov = 10-15 um !!

METAAH XYMIIIEXH: Eexiva pe ta NOYKAEOXQMATA

H Escherichia coli tpémel va TOKETAPEL TO ~1mm YpwWUOCWUAR TNG O€ Eva KUTTAPO, TO
OTIO(0 €XEL UNKOG HOALG 1um.

Ta Baktnpla AEN £Y0UV LGTOVEG 1) VOUKAEOOWUATA, £X0VV OUWG AAAEG PBAOCIKES
TPWTEIVEG TTOV UTTOPOVV VA EEVTINPETOOVV TIAPOUOLEG AELTOVPYILEG.



FoviStwpatikn aAAnAovyila Kat Xp@WHOGWULKT) ETEPOYEVELN

]

Ta yxpwpoowpata pmTOPOLV VA
elvat:

»pappika

» KukAika

Ta KUKALKQ XPWUOCWUATA
XPELG{OVTOL TOTOIGOUEPACEC YIA
va Staywploovv Ta Buyatpika popla
a@oV aUTA AVTLYPAPOVV.

Ta axkpo TWV YPOUULKWV
XPWUOCWUATWYV TIPETEL va
TpooTaTeEVOVTAL omd Ev(UUa, TO
OTIOl UTIO (PUOLOAOYLKEG OUVONKEG
amotkoSopoVv ta dkpa tov DNA.

1 Mb = 1 megabase = 1,000,000 bp
1Gb = 1gigabase = 1,000,000,000 bp



FoviStwpatikn aAAnAovyila Kat Xp@WHOGWULKT) ETEPOYEVELN

» Kabe xUtTapo Swatnpel &vav XapaktnploTiKO
apLOUO XPWUOCWUATWV.

» Ta TPOKAPLVWTIKA KOTTOAPA €XOUV HOVO EVa
TANPEC AVTLYPAPO TOV/TWV XPWUOCHDUATOS/ WV

TOUG, TO OTIOL0 €lval TIAKETAPLOUEVO GE UL OOUN
oV ovopdletal TVPNVOoELSEC (nucleoid).

» 0L TTPOKAPLWTES PEPOVV ETIONG, OLYVA, Eva 1
TEPLOCOTEPA ULKPOTEPA KUKAIKA popla DNA, ta
omoia ovopalovtal mMAaouidix (plasmids).

Ta mAaopidia:

v Aev gival Baowkda yia ) Baktnplokn ad&non.

v ®épouv yovidla, Ta omoio TapEyovv embuunTa
yvwplopata ota Baktipla.

v' Bpiokovtal ouxva o€ MOAAQ TANPTN avTtiypagoa
ava KUTTAPO.



FoviStwpatikn aAAnAovyila Kat Xp@WHOGWULKT) ETEPOYEVELN

>

Ta evkapuvwtikd KOTTApPpA elvalt  ocvvnBwg
SimAoeldn (diploid).

Ta SVo avtiypaga Tov (SlOV XPWUOCWUATOS
ovopalovtat oporoya (homologs).

Qotoco, AEN elvat 60Aa ta KOTTOpPQA OE €vav
EVKAPUVWTLKO 0PYAVIOUO SLTTAOELST).

Ymdpyouv KUTTOPO TIOU TEPLEXOUV VA LOVNPES
avtiypa@o amo kabe ypwupoéowuo Kol
ovopalovtal amAoeldn) (haploid).

ZMEPUATOKVTTAPA

QoxuTtTapa

Ta moAuvmAoeidn) (polyploid) kittapa €yovv
SV0 M TEPLOOOTEPA avTiypagpa amd kKabe
XPWUOCWUA (TTY. LEYAKAPUVOKVTTAPA).

FoviSiwpatiky evioyvon = Amplification



FoviStwpatikn aAAnAovyila Kat Xp@WHOGWULKT) ETEPOYEVELN

To néyeBo¢ TOV  YOVISLWOUATOC :

OVOXETL{ETAL IE TNV TTOAVTTAOKOTNTA
TOV OPYAVIOUOV:

vTa MPOKAPUWTIKA KOTTAPA TUTIKA
gxovv yoviSiwuoata <10Mb.

v'Ta yoviSipata Twv HOVOKUTTAP®WV
EVKAPLVWTWV elvatl cuvBws <50Mb.

v 0L TOAVKUTTAPOL OPYAVIOUOL £X0UV
akopua peyaAVTEpPA  YoviSlwUHATA, T
ool pmopel va etvat >100.000Mb.

‘OMQX

Tovidiwpa pullov ~40 UIKPOTEPO ATIO TO
yoviSiwpa oltaplov.
OXI TEAELX CUGYETLON HETAED

NEY£00VUC YOVISLWUATOC KAt
TOAVTTAOKOTI TAC OPYAVIGLOU



FoviStwpatikn aAAnAovyila Kat Xp@WHOGWULKT) ETEPOYEVELN

Y V V

500 yovidia/Mb

~6 yovidia/Mb

‘Eva ammAd HETPO TNG YOVISLXKTC TTUKVOTTAC £ival 0 HEGOC aplOpnog yovidiwv ava Mb
voviSiwpatikov DNA.

To yoviSiwpa ™G E. coli amoteAeital oxedov €€ 0AokApov ato yovidia.

H Baxtnplakn yovidiakn mukvotnta eivat otabepd kovta ota 1.000 yovidia/Mb.
[IepL66OTEPO GUVOETOL OPYAVIGUOL £X0VV HELWUEVT] YOVISLAKT] TTVKVOTHTA.

Ta yoviSia amoTeEAOVV £Va IIKPO HOVO KAAGUX TOU EVKAPUWTIKOV
Xpwupoowuatikov DNA



FoviStwpatikn aAAnAovyila Kat Xp@WHOGWULKT) ETEPOYEVELN

|



FoviStwpatikn aAAnAovyila Kat Xp@WHOGWULKT) ETEPOYEVELN

AVO TTapAayovTteG cVUBGAAOVY 0T UELWUEVT YOVISLOKN TTUKVOTNTO TIOU TIHPATIPELTAL OTA
EVKAPUVWTIKA KUTTAPO:

» 0L avénoels oto yovidiako peye0oc.

»01 aAAndovyxie¢ DNA petadd Twv yovidiwv. OL meploxés auteég ovopdlovrol
HeEcoyoVISLaKEC aAAnAovyieg (intergenic sequences).

O x0ploG A0YOG yla TOV 0Ttoi0 TO YovISLaKO PEYEBOG elval LEYXAVTEPO OTOUG TIEPLOGOTEPO
oVVOETOVG 0PYAVIGUOUG SEV ELvaL OTL T LECT] TPWTELVN TTOV HETAPPALETAL EVAL LEYAAVTEPT
N OTL amatteltal meploocotePo DNA yia va kwdoikomom el 1 (Sla mpwTeiv.

AvT’ auToV...

Ta yoviSia mov KwSIKOTOOUV TIPWTEIVEG OTOUG EVKOPUWTEG OUXVA EXOUV OOUVEXE(S
TLEPLOYEG TTOU KWOLKOTIOLOVV TIPWTEV:

v 0L SLACTIOPTES TEEPLOYES U KWSLKOTIOINONS TIPWTEIVWV 0VOUA{OVTAL E6WVLX 1] LVTPOVLX
(introns).

v OL TTEPLOYES IOV KWSIKOTIOLOVV Yia TIpwTEivn ovopdlovtal eE@wvia (exons).



FoviStwpatikn aAAnAovyila Kat Xp@WHOGWULKT) ETEPOYEVELN

» Ta secwvia amopakpuvvovtal amd To peTaypa@opevo RNA petd ™ petaypaer), HEow
uiag Stadikaoiag mov ovopdletal cvppa@t) Tov RNA (RNA splicing).

» Ouwg, n mapovoio Twv ecwviwv pmopel va avinoetl Spapatika to unkos tov DNA mov
QTTOLTELTOL YIX VO KWOLKOTIOINOEL EVA YOVIOLO.

[Mapaderypoa...

Méoo unkog avBpwmivov yovidiov: ~27 Kkb.

Méon meploxn Kwdikomoinong mpwteivng evog avBpwivou yovidiov: ~1.3 kb.



FoviStwpatikn aAAnAovyila Kat Xp@WHOGWULKT) ETEPOYEVELN

[lepioootepo amd6 10  60%  TOUL
avOpPWTILVOU YOVISIWUATOC aQmOoTEAELTAL
QTO LEGOYOVISLAKEC AAANAOVYLEG.

‘Eva peydio tunuoa avtol tou DNA é€xel
AKOUX KoL CTUEPA AYVWOTT AELTOVPYLA.

Ymapyovv &00 €6  UECOYOVIOLOKWV
aAAnAovyiwv DNA:

1.01 povadikeg

2.0 emavaAauBoavOopeVEG

[Tepimov to ¥4 amoteAeital amo HOVASIKES
aAAnAovyies. 'Eva onuavtikdo tunua tTwv
TEPLOYWV OUTWV €ival oL PUOMOTIKEG
TePLoxEG (regulatory sequences).

[

[



FoviStwpatikn aAAnAovyila Kat Xp@WHOGWULKT) ETEPOYEVELN

ZTNV TAELOVOTNTA TOUG Ol LECOYOVISLAKEG AANAOVYIECG GTOV AVOPWTIO ATTOTEAOVVTAL ATIO
emavoaAapfavouevo DNA. _ «ayxpnoto DNA» (junk DNA)

Katnyopieg emavaiapufavopevou DNA:
1.Mwkpodopu@opiko (microsatellite DNA).
2.EmavaAnPerg £0povG YoViSLwpatog
(genome-wide repeats).

To pikpoSopu@opikd6 DNA (microsatellite DNA)
amoteAeltal  amd TOoAU Bpayxeieg (<13bp)

SLadoyIka emavaAapBavoueveg emavaAnPeLg
(rty. CACACACACACACACACACA).



FoviStwpatikn aAAnAovyila Kat Xp@WHOGWULKT) ETEPOYEVELN

>

>

O emavaAnPelg e0povg yoviSlwpatog (genome-wide repeats) elval apKeTd HEYAAVTEPES
KoL KaBe povada emavaAnme pmopel va €xet pnko¢ >100bp 1) akdéua >1Kkb.

Ymapyouvv elte wg povipn avtiypa@a SLAoTapTa 6€ OAN TNV EKTACT] TOU YOVIOLWUKTOG
elte WG oTEVA YwpoBetnuéva abpoiopata.

To xowod TouvG yvwplopa eivat 6Tl OAeg eival HOPPEC UETADETWV OGTOLXELWV
(transposable elements).

MetaBeta otoyela: AAANAovyieg TOV PTTOPOVV VA «UETAKIVOOVV» aTtO £val TOTIO OTO
YovISlwpa 6To GAAO.

Q¢ ek ToUTOUL, MoAAamAacldlovtal Kol ovoowpevovTal Kab' OAn TNV €KTOOoN TOU
YOVISLWUATOG.



FoviSiwpatikn aAAnAovyila Kat Xp@WHOGWIULKT) ETEPOYEVELX

M1 KWSIKEC AAANAOVYIEG, AAAA £XOVV CT|UAVTIKO
pOAo o1 Soun, pUOULOT Kol EEEALEN TOV YOVISLWUOTOC




ATIAXCLAONOG KAL ALOX®WPLOUOC TWV XPWUOC®HUATWV

Ta EVKAPLVOTIKA KUTTAPA ATALTOVV KEVTPOUEPT], TEAOUEPT) KAL OEGELG EVAPENC TNG
QVTLYPO@NC YIX VA SLaTtnpn 0oV Katd TN SLApKELX TC KUTTUAPLKNG SLaipeong

Ka0g suKapuWTIKO XPWUOCWUX TIEPIAAUBAVEL: EVX KEVTPOUEPEC, SV TEAOUEPT] KA
TOAAEC O£0ELC EVAPENC TG aVTLYpaPT|C.



ATIAXG LG LOC KAL ALOX®WPLONOC TWV XPWUOCWUAT®V

Ofoscig Evaping avTiypa@ng (origins of replication)
»TOTOL 6TOVG OTTOIOVG GUYKPOTELTAL O UNXOVIOUOS TNG avTiypa@ns Tov DNA.

»Ymapyovv oe amootaon 30-40kb petall toug oe 0A0 TO PUNKOG KABE ELKAPLWTIKOV
XPWUOCWUATOG.
»Katd kavova, amavtwvTal o€ U KwOIKOTIOTIKEG TIEPLOXEG.

»0OE0elg Evaping avTLypa@ng VTTAPYOUV KAL OTA TIPOKAPUWTIKA XPWUOCWUATA, WOTOCO
OTA TIPOKAPUWTIKA KUTTAPA VTIAPXEL oVVNOWC pax B€om Evapinc.

E. Coli chromosome



ATIAXCLAONOG KAL ALOX®WPLOUOC TWV XPWUOC®HUATWV

Kevtpopepr) (centromeres)
» ATaToUVTaL VIO 6WOoTO SLOXYWPLOUO TWV XPWUOCWUATWY UETA TNV avTiypa@n tov DNA.

»Ta 800 avtiypa@a KAOE avTIYpAUUEVOL XPWUOOCWUATOS ovopdlovtal oSeA@a
XPWHUOOBDUATA.

»KatevBivouv To oYNUATIONO €VOG TEPLTAOKOU TPWTEIVIKOU OLUTAOKOU, TO OTO(O
KoaAeital ktvntoxwpog (Kinetochore).

»0 kKntoxwpos aAAnAemidpda pe to DNA Touv KEVTPOUEPOUGS KUl PE TPWTEIVIKA VNUATIA
oV ovopalovtal pikpoowAnviokol(microtubules).



ATIAXCLAONOG KAL ALOX®WPLOUOC TWV XPWUOC®HUATWV

Eivat kplowyuo ka0 xpwudowpa va £xel HOVO Eva KEVTPOUEPES



ATIAXCLAONOG KAL ALOX®WPLOUOC TWV XPWUOC®HUATWV

Ta kevtpopepn TOKIAAOVY OTUAVTIKA OE HEYEDOG



ATIAXCLAONOG KAL ALOX®WPLOUOC TWV XPWUOC®HUATWV

TeAopepn) (telomeres)
»Ebpdlovtal ota 600 akpa KABE Ypauulkol XpwHoo W UHTOG.
> Ao HEVOVTUL ATIO TTPWTELVEC.

» 0L TEAOUEPIKEC TIPWTEIVEC SLAKPIVOUV TA PUOIKE GKPO TOV XPWHOCWOUATOS A0 OEGELG
XPWHROOCWUATIKNG Opavonc i1 aAdec DNA Opavceig oto KOTTOPO.

»Ta axpa tov DNA eival 0£0€1g cuxvoL AVOHCUVVSUVAGLOU KL XTIOLKOSO i1 6M|C.

» 0L mpwteiveg mov cuvabpoilovtal ota teAopepn oxnuatiouv pio Sour, n omola eivol
avOEKTIKN Kol 6T SU0 aUTA YEYOVOTA.

»>TIPOXOXH: ta tedopepn Aettoupyolv wG Ha €EELSIKEVUEVT) BE0M AVTLYPA@NG TIOU
ETITPETMEL O0TO KUTTAPO VA QVTLYPAPEL TA GKPpA Twv XpwHoowudtwv. o va
TPAYUATOTIONOEL | avTLypa@1) auTh), otpatoAoyeital pia 0tk DNA moAvpepdaon, n omola
ovopaletal TeEAopepaon (telomerase).



ATIAXCLAONOG KAL ALOX®WPLOUOC TWV XPWUOC®HUATWV

O Sumdaclacpuds Kol 0 SLxwPLopos TWV EVKAPUVOWTIKWV XPWUOCWUATWY YIVETAL OF
SLAPOPETIKEC (PACELG TOV KUTTAPLKOV KUKAOV.

Ol TEPLOOOTEPEG EVKAPUWTIKEG KUTTAPIKEG OLHLPECELS dlaTtnpolV Tov aplopud Twv
XPWUOCWUATWY TOV UNTPLKOU KUTTAPOU Kal ot Buyatpikd. Autdg o TUTOG dlaipeong
OVOUA{ETAL IITWTIKT KUTTApPLKY Staipeon (mitotic cell division).

"EAEYX0GC QVTLYPOPNC
Emiduop0won Aadwv —
IIposTolpaocia yia Staipeon

AwmAaciacpog DNA /

OXI StaywpLopog



ATIAXCLAONOG KAL ALOX®WPLOUOC TWV XPWUOC®HUATWV

1. H avtiypa@n tov DNA SimAacialel mANpws KABE xpwUoocwuA.

2. Alyo Tiplv 0AOKANPWOEL N avTLypa@n, EMITUYXAVETAL 1] GUVOXN] TWV
AdeAPV XpwUATIOWVY péow popiwv koelivic (cohesin) oynuatog
SakTuAlov.



ATIAXCLAONOG KAL ALOX®WPLOUOC TWV XPWUOC®HUATWV

KaBe (eyog adedpwv xpwpatidwv elvat mpocdedepevo o€ pa Sour mov ovopaletal
ITWTLKT atpakTo¢ (mitotic spindle).

H ouvoyn petad twv xpowuatidwyv SIaAVeTaL HEGW TNE TPWTEOAVGTC TG KOELVNC.

ALY W PLOROC TWV ASEAPWV XPWUATISWV.



ATIAXCLAONOG KAL ALOX®WPLOUOC TWV XPWUOC®HUATWV
» H cohesin eival éva mpwTeivikd ovumAeyua o oxnua SAKTUAIOU TTOU CUYKPATEL TIG
aded@es ypwuatideg pall, evwo 1n separase eivat €va €vlupo mTov odnyel otnv
TPWTEOAVON TNG, WOTE VA EMLTPATIEL 1] OHAAY) Slaipeon TWV XPWUOCWUATWY KATA TN

Litwon.

» v apyn ¢ uitwong, n separase BploKETAL GE ATEVEPYOTIOMUEVT] LOPPT] ATIO WL
GAAN TTPWTEIVN oL AéyeTal oEKLOVPLVT (securin).

> '0tav 0Ad Ta XPWUOCWUATA CLVOEBOUV CWOTA UE TNV ATPAKTO KOl KTTEPAGOUVV» TOV
géleyxo touv kvttapouv (spindle checkpoint), evepyomoleital €va oUUTAOKO TOU
ovopaletat APC/C (Anaphase-Promoting Complex / Cyclosome).

» To APC/C tpokaAei TNV oVBLKOVLTIVIWGT KoL aTtoSOunomn TG GEKLOVPLVTC.

» H separase amelevBepWVETAL KAL EVEPYOTIOLELTAL

» H evepyn separase kofet pia vrropovada g koelivng mov A€yetal Sccl (1 Rad21).

» 0L aded@es ypwuatideg ywpllovrtal kat katevBOvovtal mpo¢ Tta SV0 AKPA TOU
KUTTApoL (avagaon).



ATIAXCLAONOG KAL ALOX®WPLOUOC TWV XPWUOC®HUATWV



To vovkAsoowpa

OL SOUIKEC HOVABEC TWV XPWNOCHDUATWV



To vovkAsoowpa

/4 A l4 4 4 11 4 14
AmoTteAelTaL ATIO EVA «TTVPTNVA» OKTW LETOVWYV TIPWTEIVWV Kol To DNA tov TuAtystat
YUp® am’ auTéc.

»To DNA petal 600 voukAcoowudtwyv kaAsitalt ovv8etiko DNA (linker DNA).

»H doun twv vovkAeoowudtwyv kablotd to DNA cuumay£otepo Katd 6 POPES, WOTOCO
QUTO ATIEXEL TTOAV amo TN cvomelpwon katd 1.000-10.000 @opég Tov TapaTnpeLTHL GTOUG

EVKAPVWTEG.
P ° core DNA - tuAtypévo ~1.65 @opég yopw

/ OLTTO TO OKTOUEPES TWV LOTOVWV

H2A

H3
H4

NovkAsoowpua = 147 bp



To vovkAsoowpa

» Katepyoolaa pe JMUKPOKOKKIKY) VOUKAEXOT)
(micrococcal nuclease - MNase).

» H woavotnta tov evlopov va Staomd to DNA
eCapTATAL ATIO TNV TIPOCRACIUOTNTA TOV.

» H Mnase 6&womd aAAnlovyieg DNA mov elval
eAeV0epeC amO MPWTEIVEG PE TOAV YPMNYOPOTEPO
PLOUO ATO TIEPLOYES CLUVSEDEUEVEG UE TTPWTEIVEG.

» HAektpo@opnon Twv MPoiOVIwWYV 0 TNKIWUX
ayopolng LapTLPA TO UNKOG TWV
VOUKAEOCWUATWV.



A\

To vovkAsoowpa

OL LOTOVEG Elval PKPEC, OETIKA (POPTIOUEVEC TTPWTEIVEGS

Ol 1oTOVEG €lval oL Lo G@BOVEG TIPWTEIVEG TTOL GCUVOEOVTAL PE TO EVKAPLWTIKO DNA.

Ot wotoves H2A, H2B, H3 kot H4 ovopalovtal KEVIPLKEG LOTOVEG (core histones).

AVo avtiypa@a kaBeplag €€ avTwV oXNUATI(OVY TOV TTPWTEIVIKO TTUPTVA YUPW OTTO TOV
oTtola TUALyeTal To voukAceoow ko DNA.

H wotovn H1 Sev amoteAel pépog Touv mupnva Tov cwratidiov Tou VOUKAEOGWUATOG.
Avtifeta, SsopcVetal oto ovvdetikd DNA kat ovopaletatl cuvdetikn totovn (linker
histone).



AN NI

To vovkAsoowpa

OL LOTOVEC ELVAL PLKPEC, OETIKA POPTIOUEVEG TTPWTELVEC

'loeg TOOOTNTEG 6TO KUTTAPO.
IYETIKA UIKpEG TpwTelveg (11-15KD).

‘Exouv vymAd meplexopevo BOetika
POPTIOUEVWYV AULVOEEWV.

TovAdylotov TO 20% TWV
AULVOEIKWV KOTOAOTIWV elval
Avoivn (K) 1 apywivn (R).

H emkpateia mtoxwong (histone-
fold domain) amoteAeital amd TPELG
MEPLOXEC a-EMKAC TToV YwpilovToan
atd 8o un Sopunuévouc Bpoyovc.

Na va OSnuovpynBel n doun ToOUL

VOUKAEOOWUATOG:

To tetpauepés H3-H4 Seopevetal
oto DNA.

. AVo Owuepn) H2A-H2B evwvovtal pe

to ovpmAoko H3,-H4,-DNA

<

D

\ 0x1 TETPAPEPEC!!




H3-H4 1eTpapepig

To vovkAsoowpa

(2)

[Mpocdeon
TeTpapepovc H3-H4
oto DNA

(3)

Avo Sipuepr) H2A-H2B
H2A-H2B Sipepéc EVWVOVTAL IE TO
ovumioko H3-H4-DNA

Copyright @ 2017 Utopia Publishing



To vovkAsoowpa



To vovkAsoowpa

OL LOTOVEC SEGUEVOVTAL OE XAPAKTNPLOTIKEC TEPLOXEC TOV DNA £VTOC
TOV VOUKAEOGWUOATOC

AlmtAOGC a€ovac cuppeTplag
(Avadikog atovag - Dyad axis)



AAAnAemtiSpaon totovwv pe DNA 6T0 VOUKAEOO WX

H2A

H3
H4

» OL TtePLOXEG UE ETIKPATELX TITUXWOTNG LOTOVWY TOU TETPANEPOVS H3,-
H4, aAAnAemiSpolyv e TO KEVTPLKO THpa 60bp.

» H apwvotedkn) mepoxn s H3 oxynuatidel pla t€taptn a-EAKQ, n omola
oaAAnAemidpa pe Ta teAsvtala 13bp kabe axpov Seopsvpuévou DNA.

» Ta dvo dipuepn H2ZA-H2B ovvdcovtal kaBeva povo tov pe ~30bp DNA o€

KaBeploa MAEVPA TOU KEVTPLKOU TUNpatos twv 60bp DNA mov eival
deopevpevo amno tig H3 kat H4.



To vovkAsoowpa

» OuL otoveg Tpoodévovtat oto DNA, KUplwG HEO®W TMNAEKTPOOTATIKWV (LOVTIKWV)
AAANAETIS pACEWV.

» H évwon touv DNA pe to vovkAsoowpa peooAafeitat kot amd eva peydro apdud (~40)
deopuwv v8poyovou petatl .otovwv kot DNA.

» O meploodTepol deapuol avamTVoooVTaL HETHED TWV TPWTEIVOV KAl TWV ATOUWY 0EVYOVOV OTO
EWOoEOSLECTEPLKO SEOUO KOVTA 0TT) HKPT) avAaka Tou DNA.



Aopn Xpwpativine YPmAotepng Tainc
ETEpoxpwUATIVI] KOL EVXPWUOTIVY

» Etepoypwpativy (heterochromatin): Xapaktnpiletal amd MUKV Xpwon HE xprion
LLOG TIOLKIA L XPWOTIKOV KL AP0 ATTOTEAEL GUPTIVKVWUEVT] LOPPT] XPWHUATLVTC.

» Evxpwpativn (euchromatin): Xapoxktnpiletal amd apau] xpworn HE XPHoN ULXS
TOLKIAL XPWOTIKWV KAL AP0 ATIOTEAEL LK OXETIKG AVOLYTT) SOUT) X P WUOTLVTC.

H Swax@opa ot o) TG ETEPOXPWHUATIVIIC KAL EVYPWUATIVIC EYKELTAL GTO TTWC T
VOUKAEOCWLATH GE AVUTEC TIC SLAPOPETIKEC XPWUOCWULKEC TTEPLOYEG
OUYKPOTOUVTAL O HEYQAVTEPA cVVHOpolopaTA

Etepoxpwpativn oxeTlleTaL LE  OUYKEKPLUEVEG  XPWUOOWUIKEG  TIEPLOXEG,
ovuTEPIAXUBAVOUEVWY TOU TEAOUEPOVC KAl TOU KEVTPOUEPOVC Kol (val OTUAVTIK

ylo T Aertovpyla TouG.



Aopn Xpwpativine YPmAotepng Tainc

H totovn H1 dsopevetal 6to ouvdeTiko DNA peTtai) TmV VOUKAEOCWUATWV

» MOALG oYNUATIOTOUV TO VOUKAEOOWUOTH, ETOUEVO Pripa elvat
n 6€opevon g H1.

» H H1l oAAnAemidpa pe to ouvvdetik0O DNA petald twv
VOUKAEOCWUATWV.

» 0L 0¢oe1g Seopevong ™ H1 edpalovtal acVUUETPA OE OXEOT
ILE TO VOUKAEOO W QL.

> H mpwtn 0éom 8éopuegvong civat to ovvdetikd DNA ot1o
AKPO TOU VOUKAEOCWUATOG.

> H 8&vtepn 0£om d€opevong sival To péco Twv 147 bp tov
VOUKAE0OWNATOC.



Aopn Xpwpativine YPmAotepng Tainc

Amovoia H1

NovkAcoowpatiko DNA

Mapovoia H1



Aopn Xpwpativine YPmAotepng Tainc



H iva tTwv 30 nm

> H mpooOnkn ¢ 1otovnc H1 otabepomolel TG SOUEC XPWUATIVIIC AVOTEPNG TAENG
Kal EXEL WG ATTOTEAEGUA TO VOUKAEoowaTikO DNA va oxnuatilet pio tvoa 30nm.

» Kabiotd to DNA Atyotepo mpoofaaotpo.

Ymapyovv 800 povteAa yia tn doun ¢ (vag twv 30nm:
1. To povtéAo Tov cwvNVoeLdovc (solenoid model)

2. To povtédo «lyk-Jayk»



H iva twv 30 nm: To HovTEA0 TOV GWVIVOELSOVC

» To vouvkAcoowpatikdé DNA oxnuatifel pa UVTEPEAIKQ TIOU TEPLEXEL TEPITTOU £EL
VOUKAEOGWLATH AVA CTPOPT).

» OLemimedeg emupdveleg oe KABe TTAeUP& TOU SIOKOU TOU OKTAUEPOVG TWV LOTOVWYV Elval
M po SImAQ 6TV GAAN.

» To ouvdetik0 DNA BPILOKETAL OTO KEVTPO TG VTTEPEALKAC, AAAG S SLEPYETAL TIOTE
ato Tov dfova ™G vag. AvtiBeta, BploKeETHl KUKAIKA YOPpw amd TOV KEVIPLKO dEova
kaBw¢ To DNA Kiveltal amo To Eva VOUKAEOCWUA 6TO GAAO.



H tva twv 30 nm: To povtéAo «{tyk-{oyk»

Zoumayng pop@n (yk-{oykK cUGTOLYLWV VOUKAEOCWUATWV.

H Swapdpewon avthy amaittel To ovvdetik0 DNA va SitEépyetar HEoCw amo TOV
KEVTPLKO AE0VA TNG VA O€ pLa OYXETIKA VOl popn).

Zuvdetikd DNA peyaAvtepov U1KoUG EVVOEL aQUTH TN SLAUOPPWON.

Emeldn 1o péoo ouvvdetikd DNA mokiAAEL HETAED TWV SLAPOPETIKWV ELOWV, 1] LOPPN TNG
(vag 30 nm Sev elval mavta i (Sla kot evEEXETAL KoL T 2 HOVTEAX VX €LVl cwOoTd.



H iva tTwv 30 nm

>

>

O o mBaAVOG POAOG TWV AULVOTEALKWV OUPWV
elvatl va otaBepomolovv v (va twv 30 nm.

H oAnAemidpaon petald Ttov Otk
POPTLONEVOV AKPOV TNG LoTovNnG H4 kal piag
QAPVNTIKA (@OPTICUEVIIC TEPLOYNG  TNG
EMKPATELAC TTUXWONC TNG H2A sivat kplowun
YO TO OYMNUATIONO TNG (VOG.

Ta katdAowma t™¢ H2A mov aAAnAemiSpovv e
™V ovpa G H4 elval cuvtnpnueva o€ TOAAOUG
EVKOPUVWTEG KAL OEV EUTTAEKOVTOL 0T SECUEVOT)
tov DNA 1) 0T0 O)YNUATIOUO TOV OKTAUEPOVCG.

v To TOKETAPLOUA OE VOUKAEOOWUATH KAl 1) tva Twv 30 nm odnyolv oTn GUUTTUKVWOT TOU
ypappikov uikous tov DNA katd ~40 @opéc.

v' QoTtb600, avTd Sev elval apkeTd yia va pocappoocet 1-2 m DNA o¢ éva muprjva Stapétpouv ~10> m.

v 'Eva Snpuo@iAéc povtédo vootnpilet 6tL n iva twv 30nm oxnuatilel Bpoyovg 40-90Kkb, ot omoiot
OUYKPATOUVTAL EVWUEVOL OTIC BACELS TOUG Ao MLt TIPWTEIVIKY Sour], TO MUPNVIKO LKplwpa

(nuclear scaffold).



To TupnViko kplwpa (nuclear scaffold)

@fcelg evepyod __—

XELPLOROV TOV DNA\

'Exouv avayvwplobel U0 Katnyopiles TPWTEIVWOV IOV GUUBEAAOVY GTO TTUPTVIKO LKPLW LA
1.H tomoicopepaon II (Topo II)

2.01 tpwTelveg SMC (Structural Maintenance of Chromosomes)



PyOpLom TG Soung e Xpwpativng

H aAAnAemtiSpaon tov DNA pe To oOKTAUEPES TWV LGTOVWOV ElVaL SUVALIKT).

YTmdpyouvv TTapAyovTeG OV EMLOPOVV GTO VOUKAEOCWUN YLIO VA 0CUENGOLVV 1] VO LELWOOVV
™ SLUVALKT) PUOT AVTHG TNG AAANAETTIS poron.

Ot avAyKeG TOL KUTTAPOL Yia TpooPacipotnta 6to DNA sival petaBaAAONEVEG.

[ToAAEG TTIPWTEIVEG «TIPOTLUOVVY» €vTova va SEGUEVTOVV o€ TEpLoxEG Tov DNA mov elvat
eAeVOEPEG ATIO LOTOVEG.

Mia tpwteivn pmopel va amoktnoel mpocaon otig Bécelg déouevong emi tov DNA pe
mBavotnta 1:50 é¢wg 1:100.000, avdAoya pe To ov Bploketal n B€on déopevong evtog
TOU VOUKAEOOWUATOG.

‘000 KEVTPIKOTEPT ElvaLT) O£0M SEGUEVONC, TOGO TILO GTIAVLA ELVAL TTPOGBAGLUT).



PyOpLom TG Soung e Xpwpativng

H extOALEN Tov DNA amod to vovkAedowua eival
vTeLOLVYT Yia ™ SuvatotnTa TposBaons oto DNA




PyOpLom TG Soung e Xpwpativng

H otaBepotnta s aAAnAenidpaong DNA-lotovwv
EMNPEALETAL ATIO TA CUUTTAOKO QVASLAUOP P WCT|C
VOUKAEOOWUATWV

» Ta oVumloka avadlapop@wons vouvkisoowpdtwyv (nucleosome remodeling complexes)
SlevkoAUVoUV aAAayég otn B€om TOu voukAsoowpato§ 1N TNV aAAnAemiSpoaon pe to DNA
XPNOLLOTIOLWVTAG EVEPYELX aTtO TNV VSpOAVGT Tov ATP.

» AelTOoUPYOLV LE TPELG UNXAVLIGLOVG.



YUUTIAOKO XVUSLAPUOPPWOTIC VOUKAEOCWULATWV

> Kpiown ywa ™ Asttovpyio twv ev@Ouwv autwv sival pia vrtopovada DNA TpavoAokaong Tov
v8poAVeL ATP.
» 0 pbdArog ¢ DNA tpavoiokdong eival KaTevOuvTIKOG.

Ta cOpmTAoKX AVaASLUOP P WO G VOUKAEOCWUATWV:

1. Aeouevovuy LOYUPA TO OKTAUEPES TWV LOTOVWV.
2. TomoBetovV TV vTopovada g DNA tpavolokdong SimAa 6To voukAcoowpatiko DNA.

TOUTIAOKA XVASLXPUOPP®WGT)C VOUKAEOGWUATWV EEXPTWHEVA o TV ATP



MoVTEAO 0ALGONOMC VOUKAEOGWNATOC KOTX U1ko¢ Touv DNA



ToTmOO£TN 0N TWV VOUKAEOOWUATWV

H tomoB£tnon (positioning) twv voukAgoocwpuatwyv KatevBuveTal ATO:

1.IlpwTtelves mov cuvdcovtal pe to DNA
2.2VYKEKPLUEVEG aAAnAovyiec DNA

ASuvvapla cUYKPOTIONG VOUKAEOCWLATOG
AVTOY®WVIONOC PETOEY VOUKAEOOWUATWY
KOL TTPWTEIVWV SECTUEVONG

‘Eva vtoovvoAo Tpwteivwv SeopeVeTL OE
VOUKAEOOWUATH KOl SLEVKOAVVEL TN
OUYKPOTNGON TOUG

AlevkOAvVOoT CLUYKPOTNOTG
VOUKAgoowuatog!!



ToTmOO£TN 0N TWV VOUKAEOOWUATWV

Ta VOUKAEOCOUATA TIPOTIUOVV VX deopuevovy DNA IOV KAUMTETHL EVKOAX

» To mAovVolo o€ A:T DNA £xetL plot €yyevr] TAon Vo KAUTITETAL TIPOC TT) UK PT] QUAQKC.
'Etol evvoeital oe O€oelg 0TIG OTTOlEG 1) UIKPT] VAKX EIVAL AVTILETWTIN UE TO OKTUUEPES
TWV LOTOVWV.

» To mAovo1o o€ G:C DNA £xeL TNV avTiOETY) TAGT KAl EVVOEITHL OTAV 1] [WKPT AUAXKQ
elval OTPAUUEVN VTIOETO O€ GXEOT) LE TO OKTAUEPEG TWV LOTOVWV.

[eplox£g OV EVAAAXCGOVTOL PETHED
mAovowyv oe {evyn A:T kat G:C
AAANAOVYLWV HE TEPLOSIKOTNTA ~5bp
glval TEPLOXEC TOUV  EVVOOUV TN
OUYKPOTIG1] TWV VOUKAEOCWUAT®WV.




OL TPOTOTIOMGELC TWV LOTOV®V

OL TPOTOTIO)GELS TWV AULVOTEALK®V OVPWV TWV LOTOV®WV XAAQ{OUVV
TNV TTPOGLAGLUOTTA TG XPWHATIVIC

AKETVALWON MeOuiiwon
Pwo@opPLALWOT

> Xtic Avoiveg (K) spgavidovtal cuyvd oL TPOTOTOMOELS TNG HKETVALWOGEWV Kol
NEOVALWOEWV.

» Opoiwg oL oepiveg (S) xat Opeoviveg (T) vmdkewtal o€ TPOTOTOIMNON
PWOPOPVALWOTC.



OL TPOTOTIONGELC TWV LETOV®WV

AKETVAOTPAVOPEPACEG
LOTOV®WV

AKETUALWOT)

Acetyl group

'

O ,
ATTOAKETVANGEC
)j\ LOTOV®V
HC” Y

H akeTUALWOT) TWV LOTOV®V EVVOEL QAAX SV
EYYVATAL TT) YOVISLOKT] £K@paoT




OL TPOTOTIONGELC TWV LETOV®WV

Pwo@opuvALwoN

Phosphate group
O
|
___Run- H 0o @opuAlmwon T®V LGTOV®V ival SUVALKT TPOTIOTIOM o
\ O
O O- IOV UTIOPEL va cLuVSEeTalL elTe e YOVISLAKT) EVEpPYOTIOiN O, €iTe
LE CUUTTUKV®WOT) TNG XPWHATIVIG, VEGAOYQ [LE TO GNUELD, TOV

XPOVO, KL TO KUTTAPLKO TIEPLBAALOV.




OL TPOTOTIOMGELC TWV LOTOV®V

MeBLAOTPAVOPEPAGEG LGTOVWV \
ATIONEOVAAOGEC LOTOVWV /

MeOvAlwon

PUOULOTIKT) EMYEVETIKT)
TPOTOTOLN 6N OV UTToPEl
V0L EVEPYOTIOMOELT) VI
KATOXOTELAEL TN YOVISLOKN
EK(PPAOT], AVAAOYX IUE TO
IOV GUUPALVEL




OL TPOTOTIOMGELC TWV LOTOV®V

OL TPOTIOTIONGELS TWV H2A-K119Ub
LOTOV®WV HETAPBAAOVV KataotoAn petaypa@ng

ANTIZTPEIITA t™v
KOATAGTAON TG

XPWUATIVIC
H2B-K120Ub
Evepyomoinen usvaom.
MeBvAiwon twv H3K4,
H3K36 xat H3K79
odnyel o€ yoviSLok) . — — —
EKPPUOT

MeOvAiwon twv H3K9
kat H3K27 odnyel o€
HETAYPUPLKY KATAOTOAN — o e

AkeTUvAlwon twv H4K8 xat
H4K16 odnyel o€ petaypa@ikm
EvepyoToinom




OL TPOTOTIOMNGELC TWV LETOVWV



OL TPOTOTIOMGELC TWV LOTOV®V

OL TPOTIOTIONOELS TWV XULVOTEAK®DV OUP@DV TWV LGTOV®V
AAANAETILS POVV LE MPWTEIVIKEC ETNKPATELEG TWV CUUTAOK®WV
AVASLAPOPP WO TWV VOUKAEOCWUATWV

» OL TPOTIOTIONUEVEG OUPEG TWV LOTOVWV UTTOPOVV VA CTPATOAOYT)COVV ELSIKEG TIPWTELVEG
OTN XPWUOTIVN.

> TIpWTEIVIKEG ETKPATELEG IOV aAVAYVWPL(OUV TPOTIOTIOCELS OTIGC OUPEG TWV LOTOVWV
elvat oL €€NG:

Emkpateia bromo (bromodomains)
Emkpateia chromo (chromodomains)
Emkpateia TUDOR

. AaxtvAolt PHD

> W

Emukpateieg bromo: AAANAeTtiSpaon pe AKETVALWUEVEC OUPEG LOTOVDV
Emikpatelec chromo/TUDOR/8aktvAot PHD: AAAnAemtiSpacn pe HEOVALWUEVEC OVPEC LGTOVWOV




OL TPOTOTIOMGELC TWV LOTOV®V



OL TPOTOTIOMGELC TWV LOTOV®V

OL tpwTEivec pe bromodomains Sta@£tovv TOAAATTAOUG POAOVC:

1. AVayvwpLot aKETVALWUEV®OV LOTOV®V
ZUVOEOVTAL LE CUYKEKPLUEVES aKETVALWUEVES Avaives (Tr.x. H3K9ac, H4K12ac).

2.EvepyoToinon petaypa@ig
H mpoodeon) toug Bonba otn YaAdpwon TS XPWUATIVIG Kal TN oTpatoAoynon ts RNA
TTOAVLEPAOTG.

3.ZUUUETOYN] OE CUUTIAOKQ XVASLAUOPPWOTC
[ToAAég bromodomain TpwTEiveg aviikovuv o€ TMPWTEIVIKA cUUTAOKA TIOU aAAG{OLV TN)
doun ™ xpwuoativng, omws SWI/SNFE

4.XUVTOVIONOG NE AAAEC EMLYEVETIKEG TPOTMOTIOLGELG
Zuvepydlovtal E HATSs (histone acetyltransferases) Kol AAAOVLG
“readers/writers/erasers” Tng emIyEVETIKNG.



OL TPOTOTIOMGELC TWV LOTOV®V




OL TPOTOTIOMGELC TWV LOTOV®V

To cOpTAOKO AVASLAPOPP®WOTG
VOUKAE0GWUATWV TPOKAAEL «0OALlGONON»
pnéow tng DNA TpaveAokacng

AkeTvAlwon
«alapwon» Soung

'\

Y. METAYPAPLKOGC TIAPAYOVTAG



OL TPOTOTIOMGELC TWV LOTOV®V

» Ta VOUKAE0OWUATA CUYKPOTOVVTAL AUECWC LETA TNV avTiypa@n Tov DNA.
> OL«TTaANLEG» LOTOVEC ElVAL TAPOVOECG KAL 6TA SV0 OUyaTpilKad XpWHUOCWUATA.

» Ta tetpapepn H3-H4 mapapivouv
deopsvpeva o éva amo tTa Svo
OuyaTpilka popLa Tuyaia.

> Ta Siuepn H2A-H2B
amelsvOepwvovTal Kol elvoat
Slaféopa  yio  ouykpOTNnomn VEwvV
VOUKAEOCWUATWV.

» Ou«madateg» otoveg H3-H4 telvouv va emavaouvoedovv
o€ éva amo ta BuyaTplKA popLa, o€ plo O€on Kovta oty
TLPONYOULEVT) TOUG OTO YOVIKO XPWUOCW AL,

> 0L «mmaAaleég» 1oTOVEG €xouv lom mBavotnTa Séopevong
o€ KaBEva amd Ta BUYATPLKA XPWUOCWUATA.



» KabBwg avtiypd@etal éva xpwUOCWUA, | KATAVOUN TWV YOVIKWYV
tetpapepwv H3-H4 €xet w¢ amotédsopa T Ouyatpika
XPWUOCOUATA VX AARBAVOVVY TIC (SLEC TPOTOTOMNCEL TTOV
£XOoUV AABEL XYW PA GTO YOVIKO XPWUOCW .

» H kavomTta autwyv TV TPOTOTIOCEWY VX OTPATOAOYOUV EVIUUa
OV ETITEAOVV TIG (SLEC TPOTOTOMOELS SLEVKOAVVEL TN CWOTH
dtadoon ™G (8lag katdotaong Tpomomoimong ota SVo BuyaTpiKd
XPWUOCWUATA.



» Katd v avtiypagn tov DNA, ta yovika tetpapepn) H3-H4 evamotiBevtal iow otV ap)Lkr TOUG
B€om kal Staywpilovtal e€locov Kol oTLg SV0 BUYATPIKES XAVGIEC.

> H pebvrotpavo@epaon Clr4 mepiéxel v kataAvtikn mepoxr) SET kot pia chromo domain mov
avayvwpiel tnv H3K9.
> 0L yovikéc wotoveg mov meptéyovv H3K9me3
otpatoAoyovv TV Clr4 ywax va Tpomomnoujcouvv
T KOVTIVX VOUKAEOOWUATA TTOV oxnpatiovtol
QTO VEOGUVTLIOEUEVEG LOTOVEG, AVTLYPAPOVTAG ETOL
TNV TPOTMOTOoinon TNG WOTOVNG Kal oTIg &vo
avamapoyoueves aAvoideg DNA.

C-M Shan et al. The FEBS Journal 2021.



PyOpLom TG Soung e Xpwpativng

H 6uyKkpOTI|61] TWV VOUKAEOCWUATWV ATULTEL
«UOPLAKOVC GLVOS0VC» LGTOVWV
Moplakoi cuvodol totovwyv (histone chaperones): ApviTIK& @OPTIGUEVEG TIPWTELVEG, OL OTIOIES

oynuati{ovv cVUTAOKQ, eite pe ta tetpapepr) H3-H4, elte pe ta dipepr) H2A-H2B, xat ta cuvodevouvv
OTLIG OE0ELG OUYKPOTIOTG VOUKAEOCWUATWV.

v H ouykpdtnomn twv VOuKALoowuUATwVY TIouv KatevBuvetal amd tov CAF-1 mpoiumoBeTel otTL TO
DNA-0TOX0C QVTLYPAPETAL.

v To avtiypa@ouevo DNA «oNUaTOS0TELTA VIO GUYKPOTNOT VOUKAEOOWUATWV.

v' To «ofjua» elval pa TPWTEVY oYMUato¢ SaktuvAiov ov ovopaletar PCNA kot oxnuatilel éva
SaktVALo YUpw amd Tto SikAwvo DNA.

v' To PCNA givai vtevOvvo yia tn cvykpatnon T DNA moAvuepaonc mavw o6to DNA xatd
dlapkela cVvOeoTG TOV.



PyOpLom TG Soung e Xpwpativng

v AoV 1n moAvpepdaorn oAlokAnpwoel To £pyo NG, N PCNA amedsvbepwvetal amd auty aAAd

e€akoAovBel va mepikukAwvel To DNA.

v Xe auth T Katdotoaon, 1 PCNA sivat tkavr) va aAANAETIS pAcEL L AAAEG TIPWTEIVEG.

v Ipaypatomoleitat €vwon tov CAF-1 pe tv PCNA kot ovykpotel tetpapepr) H3-H4 xata
mpotiunon oto DNA mov @épel Seopevpévn tnv PCNA.



