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KepaAaio 13

To DNA ka1 o PoAog
TOU OTNV
KAnpovouIKoTnTO
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Eikova 13.1 TeveTikdég MeTaoXNMATIOHNOG.

[Mpwrtotutn Epyaoia: Griffith, F. 1928. The significance of pneumococcal types. Journal of
Hygiene 27: 113—159. Ta mreipapata tou [Kpi@pI1O £ds1cav OTI KATI HEOQ OTO TTABOYOVO
OTEAEXOC TOU TTVEUNOVIOKOKKOU PETAOXNUATICE TO un TTaBoyovo oTEAEXOC R Tou
BakTnpiou o€ BavaTn@OPo PoP®Pr), AKOUA Kal OTav Ta BAKTAPIA OTEAEXOUG S gixav
BavatwoOei pe upnAég Bepuokpaaoiec. YITOOEZHP YAIKO atrd Ta vEKPA BAKTNPIOKA

KUTTOPQO UTTOPEI VO JETAOXNUATIOE! YEVETIKA (wvTava BakTApIa.

copyright @ 2023 EKAOXZEIX

HAITAZHXH

ME®OAOX " Bavatwon tou naboyévou ' ‘ Avapeign vekpwv S Baktnpiwv pe
| oTeMExouC S e Beppavan. | | {wvrava R fakmipia.
(4 B
Zwvrava
R Baktipia

(un naBoyova)

3 O novrikog nebaiver 0 novtikog et 0 nmovtikocg Let 3 0 novrikéc nebaive

Zuwvrava S Baktrpla Agv undpyouv Agv undpyouv Zwvrava S Baktripla
evronilovtal oto aipa Baktipia oto alpa Baktrpia o1o aipa evronilovtal oo aipa

SYMMEPAZMAP Mia xnuikr ovoia anéd éva KOTTApO £ival IKAVH va HETAOXNHATIOE YEVETIKA £va GANO KOTTapo.



[} Gavarwon pe Bép-
pavon naBoyovuav S
Paxtnpiwv, opoye-
vonoinorn kar giA-

| Tpapiopa

MEG®OAQOX

ArBnua
oteléyoug S
(nraBoydvo)

Evlupikn katepyaoia
MOV KaTaOTPEPEL

RNA, npwreiveg

fj DNA. \
PiBovoukheaon Npwtedon  AeofupiBovouxhedon
(xataorpépa RNA)  (xataotpéper  (karaotpéel DNA)
npwrvac)
8 NpooBéToups Ta l 1
KATEpyaopéva
Seiypara os kak-
hépyeieg faknpiwv
otehéyoug R
IréhexogR
(pun naBoydvo)

Baxtipia pévo

Bakrrpia naBoyévou
oreAéyouq S ka1 otedéyoug R R oteAéyoug

_____ f - I— ) "RSNNN—

n KaAgpyeie pe exyuliopata faxtnpiwy | B alMa n xaAképyera |

mou eiyav unootei katepyacia pe pifovou- nou &ixe unooTEi xa-
KAEQON 1) TPWTEACT) TEMEXOUV HETAO) - 1epyacia pe deofupt-
| panopgva Baxtripia oteéxouc S. Bovoukheaon, oL

Eikova 13.2 leveTik6g MeTaoXNUATIONOG
Méow DNA.

[MpwrtoTtutn Epyacia: Avery, O. T., C. M.
MacLeod and M. McCarty. 1944. Studies on
the chemical nature of the substance
inducing transformation of the pneumococcal
types. Journal of Experimental Medicine 79:
137-158.

Meipduata at1ré Tov 'EIfepu Kal TOUg
ouvepyareg Tou £0¢gicav OTi To DNA atré 1o
TTaBOYOVo OTEAEXOG S TOU TTVEUOVIOKOKKOU
ATAV UTTEUOUVO YIa TOV JETAOXNMUATIONO OTA
Treipapara tou ['kpi@iB (BA. Eikéva 13.1).

YMNOGEZH» H xnuIKA @UON TG ouciag
METAOXNMATIOMOU ATTO TOV
TTVEUMOVIOKOKKO gival DNA.

2YMIMEPAZMA » Adyw TOU OTI p6VO Nn
0£08uUpPIBOVOUKAEAON KATECTPEWYE TNV ouCia
METAOXNHATIOMNOU, n oucia auTh TrpéTrel va ival DNA.

copyright @ 2023 EKAOXEIX
IMAITAZHXH



Baktnpiogpayog T2

MNpwreivikd
" okoA\atai1 oTnV EMPAvEIQ
Kal TpowBEl TO YEVETIKO
_/ TOU UAIKO OTO ECWTEPIKO
TOU KUTTAPOV.

Bavouv n popiakn
ouokeun Tou §evior

/-] o onoiog mkéov ouvBETel
/ VEOUG 10UG.

To Baxtrpio Siappn-
yvuetal, eEhevBepuvovtag

] nepinov 200 100¢.

ﬂ 0 Baxmpiopéyog T2 npo- |

'Ta uka yovidia Ka‘ra)mu; |

Eikova 13.3 Baktnpiopayog T2:
AvaTtrapaywyikég KUkAog.

O BakTtnplo@ayog T2 avaTTTucoETAl OTNV
E. coli kal ecaptaral atro 1o BAKTAPIO YIA
Va TTapayel vEoug 10UG. O1 eCWTEPIKES
OOMEC TOU BakTnplopayou T2
QATTOTEAOUVTAI ATTOKAEIOTIKA ATTO
Tpwrteivn. To DNA BpiokeTal yéoa oTo
TTPWTEIVIKO KAAuupa. OTav o 10¢
TTPOCBAAAEI TO BAKTAPIO KAl TTPOWOEI TO

YEVETIKO TOU UAIKO JECO O€ QUTO.

copyright @ 2023 EKAOXEIX
MMAITAZHXH



Inpavon edyou. To Beio tivar
m CUOTATIKG TWV NPWTEWINY aAd
" Oy Tou DNA,

INnpavon @ayou. O guopopod
elvar cuatanixd rou DNA ald
O Twv mpwT vy,

DNA pe *2p Bcum\pto Npwreivikd xahvppa pe *5S Bm(mpca

8 % T 4

\ 9 Méluvon Baxmnpiuv

” J HE ONUACKEVOUS 100G, /K L J
| |
J— e —

q ) E) Avabevon ot pifep :I | - |

yi1a va anoxodnBoliv \J
o110l and 1a faxtipa ‘]

=

o Quyokévipnon yia va oxnuaTioouy ta ]

copyright @ 2023 EKAOXEIX
IMAITAZHXH
Dt

Baxmpeaxd xuTrapa éva ({npa
To unepxeijuevo LyPO MEPEXEL TOUC 100C

|

ANOTEAEZMATA

P @g C 89 To neprooorepo
"*é)f / % 355 givan 010
5a] ?2 EPI0OTELPOS, \ \ / / UMEPKEILEVO
\ \ ,/’ - / T
v Q) | e
pa \ ’ ADpIaTa Twv v,
paxtpa \ 4

| o Ynepxeipevo uypd

Eikéva 13.4 To lMNeipapa Twv Xépoeu-Toéig.

NMpwtoTutrn Epyacia: Hershey, A. D. and M.
Chase. 1952. Independent functions of viral
protein and nucleic acid in growth of
bacteriophage. The Journal of General
Physiology 36: 39-56.

EPQTHZHM» To DNA 1 n TTpwrtEivn atToTeAEi
KANPOVOMIKO UAIKO TO OTTOIO EICEPXETAI OTO
BakTnPEIoKO KUTTAPO YIO VO KATEUBUVEI T
OUVOPHMOAOYNON VEWV IIKWV CWHATIOIWY;

ApPXIKG £yIve TTINOAUVON BAKTNPIOKWY KUTTAPWY UE
padievepyd onuaouévoug Baktnplo@dayoug T2 (32P
yia DNA , 3°S yia mpwTeiveg) woTe va dnuioupyndoulv
VEOI (pAYOI XWPIS va oTTacouv Ta KUTTapa. Ta
MOAuCoEVa KUTTAPA E. coli avadeuTnkav wWoTE va
ATTOXWPIOTOUV 01 ¢Ayol aT1rd autd. To ueiyua
(PUYOKEVTPNONKE, TO BAKTAPIO CUYKEVTPWONKAV OTO
ilnua, ol @ayol oTo UTreEPKEipevo. H padievepyog
TTPWTEIVN (aTTd PAYOUC) TTAPEPEIVE OTO UTTEPKEIUEVO.
Padievepyd DNA BpéBnke uovo péoa ota BakTnpIoko
ilnua. Auté utrédeice Omi o DNA, kai X1 o1 TTpWTEIVEC,
€ival TO YEVETIKO UAIKO TWV QAYWV.



A. Tp1pwoPopIKa 0eogupIfOoVOUKAEOTIOIO

KOl O TTOAUHMEPIOHOG AUTWV
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https://en.wikipedia.org/wiki/Nucleoside triphosphate


https://en.wikipedia.org/wiki/Nucleoside_triphosphate
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Nitrogenous base

OH

+ Lm
RNA chain

\ /°
x
Phosphate bcnd
LL”’. Cyclic intermediate
RNA chain RNA chain broken

RNA Less Stable DNA More Stable

Narti To DNA givai 1o ota0gp6 popio atrd 1o RNA;



Avamtuooopevn Alvcida- Avantuocopevn Alvciba-

aluciba kahoum aluoida kahoum
5" akpo 3" akpo 5" akpo 3" akpo
LY OH . LI m
7 ~ B
To év{upo DNA nolupepaon

npoobétel 1o endpevo deofu-
DWOPOPIKS piBovoukieotidio otnv -OH
opada oto 3’ akpo ¢ ava-
Zakyapo muooopevng ahuoidag ki

L eheuBepwvel nupowoq:oplxdj.

\

DNA
noAuvpepaon

>
AnghevBépwon
TUPOPWOPOPIKWV

Eiogpyopevo P A | -l .
HC e Vel Mupopwaopopikd 16v
vound:oﬂ&toy dggo mvuéw fOl Seopoi mou ouvdéouv
— TIC PWOPOPIKE OPASEC
onalouv, eAeuBepwvovtag
0 0 evépyela yia ) Siekne-

QwOoPOPIKA IOVTA | paiwan ¢ avtidpaonc.

5" dkpo 5' akpo

Eikova 13.9 Kafe Néa AAucida Avatrtuooetal atrdé 10 5° oT1o 3" AKpO TNG.

H aAucida DNA ota de€la (MTTAE) gival TO KAAOUTTI yIa TN oUuvBeon TNG

OUNTTANPWMATIKAG aAugidag n otroia avatmTuooeTal oTta aploTepd (pol). Edw
TTpooTifeTal dCTP (o€ KUKAO).
copyrisht @ 2023 EKAOZEIX TIATIAZHL



Eikova 13.7 Ta Zeuyn Baocewv oto DNA Mtropouv va AAANAeTidpouv pe AAAa

Mépia. Autd ta oxedlaypdppara TTapouciAdouV TIC TEOOEPIC TTIOAVEC DIAOPPUITEIG
TWV CeuywyV Bacewv eviog TnS OITTANG EAIKaC. Ta okiaouéva YE TTPACIVO XPWHA ATOUO
gival d1aB<oipa yia oxXnUATIoNO deouwy udpoydvou Pe AAAa pHopIa, OTTWC TTPWTEIVEC.

Me yaAn audaka Ta okiaopéva dropa eivat fME\!ﬁ}n auAaka
Siabeca yia oxnuatiopo
deopcv udpoyovou pE
aMa popta.
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B. EvepyelaKoi TTOPpAYOVTEG TTOAUMEPICHOU

TWYV (O0€0CU)PIBOVOUKAEOTIOIWYV



Evépyeia TTou atreAeuOepwVETAI ATTO TNV UOPOAUON
PWOPOECTEPIKWY DECHWYV UYPNANG EVEPYEIQG

Reaction AG [kd/mol]
ATP + H,O — ADP + P, -30.5
ADP + H,O0 —- AMP + P, -30.5
ATP + H,O — AMP + PP, -40.6
PP, + H,O —» 2 P, -31.8

H evépyela Tou atreAeuBepwveTtal atroé Tnv udpoAuon tou ATP
IOOUTOI JE

-72,4 kJ/mol

https://en.wikipedia.org/wiki/High-energy phosphate



https://en.wikipedia.org/wiki/High-energy_phosphate
https://en.wikipedia.org/wiki/High-energy_phosphate
https://en.wikipedia.org/wiki/High-energy_phosphate

Nari euvoeital n udpoAuon Tou ATP
KOl KAT ETTEKTAON OAWV TWV
TPIPUWOPOPIKWY TPIPWOPOPIKWV(OEOLU)PIBOVOUKAEOTIOIWY;

1. AIOTI UTTAPXEI NAEKTPOOTATIKA ATTWONON TWV apvnTIKA
POPTIOUEVWYV PWOPOPIKWY OPJAdWYV TTOU EUVOEI TNV UdPOAUON
TWV ECTEPIKWYV OECHWV.

2. Ta TpoIoVTa TTOU TTPOKUTITOUV ATTO TRV UdPOAUCN
oTaBgpoTrolouvTal ue ouvToviopo. Kabwc ol eoTtepikoi deooi
OTTAave, oxXnNUatifovial QuWoPopPIKA JE aucnuévn oTabepdTnTa
AOYW OUVTOVIOUOU.

I i i T
P e P «—> P e
HO// No- HO/// No- HO// o +Ho//P\o-
o- 0 o- o-

Figure 15.4
Biochemistry, Seventh Edition
© 2012 W. H. Freeman and Company

3. H gvrpoTtria aucaveTal.



EAeU0epn evépyela (G) evog OUCTAMATOG: G_H TS

H: n evBaATtTia (BEpUIKO TTEPIEXOUEVO)
T. n Bepuokpaacia
S: n evrpotria (faBuocg aragiac)
MetaoAn eAeUBepng evépyela (AG) evog CUCTHHATOG:

AG=AH-TAS

Av pia avtidpaon guvoeital amrd Beppoduvapikg arowews (AG<0), autd dev
onuaivel 6T1 n avridpaon 0a cuuBei auddépunTa:

UTTAPXEI TO EVEPYEIOKO @pAyHa aT1rd TV €AelBepn evépyela evepyotroinong (G?).
https://chem.libretexts.org/Bookshelves/General Chemistry/Book: Cheml (Lowe

r)/15: Thermodynamics of Chemical Equilibria/23.4: Free Energy and the Gi
bbs Function



https://chem.libretexts.org/Bookshelves/General_Chemistry/Book:_Chem1_(Lower)/15:_Thermodynamics_of_Chemical_Equilibria/23.4:_Free_Energy_and_the_Gibbs_Function
https://chem.libretexts.org/Bookshelves/General_Chemistry/Book:_Chem1_(Lower)/15:_Thermodynamics_of_Chemical_Equilibria/23.4:_Free_Energy_and_the_Gibbs_Function
https://chem.libretexts.org/Bookshelves/General_Chemistry/Book:_Chem1_(Lower)/15:_Thermodynamics_of_Chemical_Equilibria/23.4:_Free_Energy_and_the_Gibbs_Function

[a va TpaypaTtoTroindei pia avtidpacn auBoépunTta TTPETTEI N TEAIKA EAEU0gpN
EVEPYEIA VAVAI MIKPOTEPN ATTO TNV APXIKA (2°5 VOUOC TS BEPUODdUVAUIKAG)

Spontaneous Non-spontaneous I At Equilibnium
A+ B C A+ B s=——C A+ Bs=—=C
£\Syniverse > 0 AG<0 K>1| | ASuniverse <0 AG>0 K<1| | ASuniverse =0 AG=0 K=1
Q K K Q Q=K
Q<K I i | Q=K I | I Q=K I | ‘
Free Free
Energy Energzy
- G *-Pmdnﬂs G
AG=0C) Exergonic 1&:@ Endergonic AG=0
A, nEmmam-

AG' (uncatalyzed)

Ta évfupa (KaTaAUTEG) EAATTWVOUV TNV

7 ~~
¥ AG' (catalyzed)

| - A S A - EVEPYEIQ EVEPYOTTOINONG TTOU ATTAITEITAI
> | Substrate ’

g i yia gia avrtidpaon.

] for the

: B ‘ETo1 o1 avTidpdoeig oupBaivouv

____________________ A YpNnyopoTepa.

Product

Reaction progress —> https:// www.clutchprep.com/analytical-
chemistry/chemical-thermodynamics-gibbs-free-energy



https://www.clutchprep.com/analytical-chemistry/chemical-thermodynamics-gibbs-free-energy
https://www.clutchprep.com/analytical-chemistry/chemical-thermodynamics-gibbs-free-energy
https://www.clutchprep.com/analytical-chemistry/chemical-thermodynamics-gibbs-free-energy
https://www.clutchprep.com/analytical-chemistry/chemical-thermodynamics-gibbs-free-energy
https://www.clutchprep.com/analytical-chemistry/chemical-thermodynamics-gibbs-free-energy
https://www.clutchprep.com/analytical-chemistry/chemical-thermodynamics-gibbs-free-energy
https://www.clutchprep.com/analytical-chemistry/chemical-thermodynamics-gibbs-free-energy
https://www.clutchprep.com/analytical-chemistry/chemical-thermodynamics-gibbs-free-energy
https://www.clutchprep.com/analytical-chemistry/chemical-thermodynamics-gibbs-free-energy
https://www.clutchprep.com/analytical-chemistry/chemical-thermodynamics-gibbs-free-energy
https://www.clutchprep.com/analytical-chemistry/chemical-thermodynamics-gibbs-free-energy

I. H avtiypa@n Tou DNA



(A) Mera and £éva kUkAo

3 H nuouvtnpnTkn
avTiypagng
Original DNA avtiypagr 8a grniats popia

pe mahio ka véo DNA, ahha
P4 k@B podpio Ba nepiéyel pia

nirpn makid kai pia mAqpn

P Ba diatnpriosl To apyikd
uopio kai Ba priagsa éva
L. v

(€) 1

H Siakontopevn avtiypagn
4 Ba guaga oo popia pe véo

kat makio DNA, daonsipw-

~a m | pevo otnv kabes aluoiba.
W A

Eikova 13.8 Ta Tpia MovTéAa yia Tnv Avtiypa@r Tou DNA.

(B)

2.€ KABe povTEAo, To apxikd DNA tTapouciddeTtal UTTAE Kal TO

veooxnuati(ouevo DNA trapoucialeral KOKKIVO. copyright @ 2023 EKAOXEIZ
MATIAZHYH



Motion of
- replication
fork

- T

5! ; 3' 5!
Leading strand |' l ’ .
Lagging strand (Okazaki fragments) / . '

3 IIII' Illll III'I 5' Parental strands
51‘

Popd Tn¢ avtiypapnc tou DNA otnv avtiypa@ikfi dixaAa

2UVEXNG KAl ACUVEXAGS avTiypa®n, THAHaTa OKaldxi.



<

T

P g o o-—F—0OH + energy

—n—o 4+ O—np—0oO

|
é D
H udpoOAuon evog TpIpwoPOoPIKOU VOUKAEOTIOIOU gUVOEi

TNV avTidopaon TTOAUHEPICHOU OTTO OEPUOOUVANIKAG ATTOWEWGS

https://chem.libretexts.org/Textbook Maps/General Chemistry Textbook Maps/Map%3A_ ChemPRIME (Moore et
al.)/20Molecules in_Living Systems/20.20%3A DNA Replication



https://chem.libretexts.org/Textbook_Maps/General_Chemistry_Textbook_Maps/Map%3A_ChemPRIME_(Moore_et_al.)/20Molecules_in_Living_Systems/20.20%3A_DNA_Replication
https://chem.libretexts.org/Textbook_Maps/General_Chemistry_Textbook_Maps/Map%3A_ChemPRIME_(Moore_et_al.)/20Molecules_in_Living_Systems/20.20%3A_DNA_Replication

H oUvBeon ¢ akvoidac-
/.~ obnyou eival ouvexrc.

Eikéva 13.14 O1 Auo Négg
AAucideg ZxnuaTtiovral pE
Aiadpopoug Tpoétroug.

KaBbwg n mmatpikry aAucida DNA
¢eTUAiyeTal, ouvtiBevtal kalr o1 dUo
vEEC aAuaideg e kaTteuBuvon 5°
TPo¢ 37, TTapd 10 yEYovog OTI Ol
aAuCideG-KAAOUTTIO TOUG Eival
avTITTapAAANAES. H aAuaida-odnyog

5 _MeyaAwvel guveXwg TTPOG TA
j ‘:’p‘i‘(’;‘:‘t"ugzm; UTTPOOTA, OAAG N KaBuoTEPNUEVN
—y “aAuoida avatrTuooEeTal o€ PIKPA,

QOUVEXN KOMMATIO TTOU AEyovTal
TuApaTta Okazaki. Ta TpApaTa
Okazaki oTta eukapuwTIKG KUTTAPO
EXOUV UNKOC €EKATOVTADEC

VOUKAEOTIOIQ, JE KEVA METALU TOUG.

‘HxaBuotepnuévn |
ahvoida ouvtiBetal pe
N HOPQN TUNUATWY
Okazaki.

H ocuvOeon tou DNA yiveTal péow eviUpwv!

copyright @ 2023 EKAOXEIX
IMATTIAZHXH



-~

H npipaon ouvdéetal pe mv . '
T ahuoida-kakoum kat ouvBétel L\ Mpwdon  RNA exkwnri

| &vav RNA ekxivnti). ) —

Aluoida kahoum

Orav o ekkivnTr¢ givat
£T0110G, N MPIUaoN ano-
pakpuovera. H DNA no-
Aupepdaon ouvdéstal kat
ouvBeter véo DNA.

Eikéva 13.11 To DNA
2XNMATICETAI ME EVOV
EkKivnTh.

H TToAupepdon tou DNA
QATTAITEI EVAV EKKIVNTA — £va
«TTPWTAPXIKO TURUa» DNA R
RNA o710 o110i0 UTTOpPEI VO
TTPOOBECEl VEQ VOUKAEOTIDIA.

copyright @ 2023 EKAOXEIX

ITAITAZHXH



(B) KahoUm ekkivntrg

Eikova 13.12 H NMoAupepaon Tou DNA Asopegvetal otnv AAucida-KaAouTri.
(A) To évCupo TnG TToAupepaoncg Tou DNA (avoixtd Ka@€) gival apKeTA
MEYOAUTEPO aTTO TO HOPIO TOUu DNA (KOKKIVO KOl UTTAE).

(B) H DNA 1ToAUpEPAON £XEI OXNUA XEPIOU, KAl KOITACOVTAC TN ATTO QUTH TN
MEPIA, TO «DAKTUAG» TNG PaiveTal oav va TUAiyovTal yupw atro 1o DNA. Autd 1a
«DdAKTUAQ» PTTOPOUV va avayvwpidouv Ta XapaKTNPIOTIKA OXHATA TWV
TEOOAPWYV BACEWV.

copyright @ 2023 EKAOXEIX ITATIAZHZH



Kivntog
Otplvmﬁpac
DNA

Eikova 13.16 'Evag Kivntég DNA

2QIYKTApOg Auavel Tnv
s ALALHETRRLEER LT E DD T R TR LR L LR LR ERL ATTOTEAECHATIKOTNTA TOU
NMoAupepiopou Tou DNA.

O o@IyKTAPAG aucAvel TNV

ATTOTEAEOUATIKOTNTA TOU TTOAUMEPIOHOU,

OUYKPOATWVTAG TO £EVCUNO OUVOEDENEVO
ouvdéetal 010 ouunAeypa
b opiyktripac-DNA.

1 T H DNA noAupepaon

OTO UTTOOTPWHA, £TC1I WOTE VA [N

YT S | XPEIAZETAI VO OUVOEETAI ETTAVEIANUUEVA TO
\\ €vCUPO ME TO UTTOOTPWHA.

O ogiyktrpag kpata otaBepa
EVwpévn TNV MOAUHEPAO pe
T O copyright @ 2023 EKAOXEIX

va evwBouv noAa voukheotidla

yia kaBe Siadikaocia ouvdeone. | ITAITAZHXH
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oo Eikova 13.15 H loTtopia Tng
KaBuoTtepnuévng AAucidag.

KaBuotepnpéwm .  RMA
i KKIVNTH , ,
R >Ta Baktripia, n moAupepdaon | Tou DNA kai n
5 LULLLLLLLLLLULL LAl "W,  Ayaon Tou DNA ouvepyadovtal pe Tnv
Kahoum kaBuotepnpévn TTO)\UHEpC’XOT] [l Tou DNA Yia va
wohe ()~ B Tomewsonua | OAOKANPWOOUV TO CUVOETO £pYO T
l\> / oxnuatilsiévay ’ rle pv ’r]g
seomaRN. | QTTOKATAOTOONG TNG KABUOTEPNMEVNG
A - aAugidag.

DNA oAupe- /e :

paon i ( e ~ H DNA noAupepaocn Il npocBe ey
VOUKAz0TISlaoTo VEO TUR A
Okazaki povo oto 3’ akpo, cuve-

xillovTa PEXPLVAGUVAVINGEL .
¢ HEXP no Kevé

TOV EKKIVITTH TOU IpONYOUUEVOU . |
4 Tpnparo Okazaki. . > E
5 _ E'HWT %
/'; M
— . =
en
\,' e S
'\\l (o m
DNA Arycion N st
(avoukT) \ S&) EJ
= N
4 - oE‘D <
b =
= l/ - E 5
DNA { \ \ S =
nmoAupepdon | ,,@‘l‘

) HDNA hydon, otn cuvexeid, Kawa-
| WglTov GapaTIo o puopodisaTe-
plKoU 32 opoU TIou TEAIKI EVEIVELTa

. duotunpara Okazaki,

TOV EKKIVITTN KAt TOVavTIKaBiota
pe DNA.

T H DNA noAupspdon | udpoAust |




onMEio eotiaong: Bacikn ElKOva

[ H DNA mohupepaon
empunKUvVer kai Tig duo ’
. ahvoidec. O1 MpwTEiveg HOVOKAWVNG
e \ oUvEEoNC KpaTouV
/] TIC apyIKEC aAUOIdEC pakpla.
Kahoum alvoidac- \ Cadnia P

obnyou

5 .I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.U
s

Alvoiba- /
0dnyée /
KaBuotepnuévn

;)\uoié\a p
w”

/ A ‘ H DNA ehikaon &etuliyel
Kahoom 4 ~ 7 ~. | ™o éNixa. '

xoeuorapnpévn H mpipdon ouvBéter
alvaidag MoAupepdon DNA | évav exkwn.

ﬂ(rtleO DNA

Al .

EKKIVNTAC
RNA

Turpa
Okazaki

Eikova 13.13 MNMoAAég Mpwrteiveg Zuvepydlovtal 6TO ZUUTTAOKO TNG AVTIYPOAPRG TOU
DNA. Aidpopec TTpWTEIVEC, EKTOC atTd TNV TToAUEPAc Tou DNA |, eutTAékovTal oTnv
avTiypa@r) Tou DNA. Ta duo popia tmoAupepaong tou DNA tTou aTtreikovidovTal 0w
atroteAoUV, €TTi TNG OUCIAG, MEPOG TOU iDIOU GUUTTAOKOU.

E: 21n dImTA ¢ KaTelBuvong avTiypar] UE Eva onueio Evapeng, ME OUO DIXAAEG
avTIYPA@PnC O€ avTiBETEC KATEUBUVOEIC, 01 idlEC aAuaideg Ba cival n yia aAucida-o0dnyog
Kal N AAAN KaBuoTepnuévn; copyright @ 2023 EKAOXEIZ ITAIIAZHZH



(A) Atrotrepiéign Tou
(ﬁ pnNTPikov DNA
/\"\/’Uop%

NG 0
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) & 5y —— ZuoTpoPn Twv CAVOTBWV
72:,. G N, DNA Lo
];\‘\5\'\,/\’\,7559" 5 é HTTPOOTG TG TNV

S & QVTIYPO@IKT OrXGAa
S

)
é Totroicopepao g é H mpoowpivi pién
g § P r])- g ,§/ ETTITPETTEI TNV
"% & 2 & eAeVOEPN TTEPIOTPOPN
&2?:,. r_,sn—' QTZ:L & TwvoAvoidbwv DNA.
‘\_l
oo™ Booapeod™

EIKONA 6.9 APALON TWV TOTIOLOOUEPACWYV Katd TNV avilypadn tov DNA.

(A) KaBwc amornepleAicoovtat ot SUo aAvcidec tnc uRtpag DNA, to DNA unpoota armno
TNV avtypadikn dSyyaAo avaykaletal va epLOTPadEL, LE ATOTEAECHA TNV
OUTOTEPLEALEN TWV KUKALKWV popilwv. (B) To mpoBAnua emtAUETOL OO TLG
TOTMOIOCOEPACEG, OL OTIOLEC KATAAUOUV TNV KOTIA KOl TRV EMOVEVWON TWV dAUGidwv
DNA. OL tpocWPLVEC PAEELC TTOU TIPOKAAOUVTOL ATTO TLC TOTIOICOUEPAOCEC EMULTPETOUV
oTlc Vo aAvoidbec DNA va neplotpedovtal eEAsUBepa n pia yUpw amo tnv aAAn.
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EIKONA 6.10 MIOVTEAO TNG
avtypadikng dwyyalog tng E. coli.

H eAwkdon, n mpipuaon kat Svo popo DNA
TOAULEPAONG OLEEAYOUV CUVTOVIOUEVA TN
oUVOeon TOCO TOU MPOTIOPEVOEVOU OGO Kall
Tou KaBuotepnuevou kKAwvou tou DNA. Kat
a 6Uo popLa DNA nmoAupepaonc cuvdéovtal
LE TNV MPwWTEivn PpopTtwonc Tou cuveeTHpa,
N omola YE T OEpA TNG OUVOEETOL UE TNV
e\lkaon otnv aviypadikni dyxdAa. H pitpa
TOU KaBuotepnUEVOU KAWVOU

avad UTAWVETAL, £TOL WOTE N MIOAUEPACH
Tiou SLekTepalwVEL TN oUVBEoN Tou va
KWeltaL otnv dla popa e aUTH TIOU KLVEiTOL
n aviypadikni dxdAa. H tonoicopepdon
ETUTPETEL OTIC OUO aAuoidec DNA va
neplotpEdovtal eEAeVBepa n pia yupw amo
TNV AAAN pnpootd armo tn duyaAa. Micw amno
™ SuxdAa, n DNA moAupepaon |
QTOMOKPUVEL TOUC ekKlvNTEC RNA kat n DNA
Awaon (6sopaon) cuvevwveL Ta THAMOTA
Okazaki.
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AIEUKPIVAOEIG TOU HOVTEAOU TNG avTIypa@IKAG dixaAag TnG E. coli (EIKONA 6.10)

H RFC ptropei va cuvdéetal Tautdxpova pe TNV DNA 1TToAupepdcn kai pe Tnv PCNA.
Kata tnv avtiypaery Tou DNA, n RFC mrpwTta totroBetei TV PCNA oTn 8€0n Tou
eKKIVNTA Kal JETA TOTTOOETE TNV DNA TToAUpEPAan KOAANTA pe Tnv PCNA. To ouptrAoko
TToAupepacnG-PCNA diatnpeital Kai EeKiva o TTOAUPEPIONOG Tou DNA.

Ortav o TToAuuEPIoUOC YivVETAl OTOV TTPOTTOPEUOUEVO KAWVO, N RFC TTapapével ouveXwg
ouvoedepEvn UE TNV TTOAUpEPAon TTou gival ouvoedeuévn pe Tnv PCNA. OTtav n
avTiypaen yivetar otov KaBuotepnuévo KAwvo, N RFC trapapével TTaA ouvOedepévn e
TNV TToAupepacon (kal autr) e TNV PCNA), yEXPIC OTOU N TTOAUNEPAON OUVAVTAOEI TOV
eTTOMEVO ekKIVNTA. TOTE N PCNA EEKOAAG aTTO TNV TTOAUNEPAON TTOU £CAKOAOUBEI OUWG
(n TTOAUpEPAaOnN) va gival ouvdedeuévn Pe Tov eukauTrto Bpayiova TnG RFC. H RFC
TTpooAapBaver yia véa PCNA oTov KaivoUupyIo EKKIVATH, METAPEPEI TNV TTOAUPEPAO
oTn véa PCNA kai n diadikacia eravalauBaverai.



(A) Eva poévo ori o KGBE MPOKAPLUWTIKG XpWHOCWHA

[ To npo-avTiypa@iko oOun)\oxd ’
n ouvdéetal pe v alndouyia |
\_Tou ori. A

a O1 800 diyaheg Tng avriypa@rc '
MNpo-avtiypagikoé anopakpuvovTat petal Toug. |

(B) MoAAamAd ori o€ KABE EVKAPUWTIKO XpWHOCWHA .
ori ori ori Ynapyouv

NN NN IO NN O NN I NN NN N NN I NN I N NI N NN NN N NI N NN O A N R e e
onueia évapéng
‘ Evap€n e avtypagri e avaypagrc,

O1 8iyaheg g
avTiypagrc

| amopakpuvovTal n
/ " pia ané mv a\An. |

Eikéva 13.10 Znpueia
‘Evapgng Tng
AvTiypa®ng Tou
DNA.

(A) Ta TTPOKAPUWTIKAG
XPWHOoWHATA
ouvnOwg £xouv £va
MovadIKO anueio
Evapeng O1Tou N
avTiypa®r tou DNA
CEKIVA Kal TTPOXWPA
Kal TTPOG TIG dUO
KATEUOUVOEIG.

(B) To ouvnBwg
MEYAAUTEPO
EUKAPUWTIKO
XPpwHOowHa dIBETEI,
KaTAd Kavova,
TTOANQTTAG onueEia

Evapenge.

copyright @ 2023 EKAOXEIX
MMAITAZHXH
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Figure 6-12 Essential Cell Biology, 2/e. (® 2004 Garland Science)

H avTiypa@ikn dIxaAa KIVEiTal au@iTTAeupa



(A) (B)

Tehopepn

TE)\otepr']

5' 3
ﬂ@auwé ==
Apxik6 DNA  Néeg aluoideg
 —

3 5!

Ta nepioodtepa kUTTAPQ

l I1a mePIooOTEPA KUTTAPA, TA TEAKA |
Slm 3 voukAeotibia, mou Sev
~—_ avTtiypagovral, amopakpuvovtal
3 mm 5 \ Kal £T01 TO XPWHOCWHA KOVTAIVEL

BAactokUTTapa Tehopepaon Kahoum
A, RNA T1a AacTokUTIapa, T
nnnn Xpnotponolei kahoum
! 7 | > — RNA (pTiaypévo ano v
' npiuacn) yia va
l EMEKTEIVEL TA TEAOUEPT).

' H tehopepdon petakiveital oto
véo akpo kai n DNA mohupe-
paon ouvdésl To kevo. H diadi-

@Bl mMOMEC QopEC WOTE va
empunKuvBei To TENOpEPEC.

' kaoia autr propei va enavain-

Eikova 13.17 TeAopepn Kai
TeAopepdon.
(A) Z1a TTEPIOOOTEPQ KUTTAPA,
TO XPWHUOOWPA KOVTAIVEI JE
KABe avTiypa®n Tou, yiaTi éva
MIKPO KOMMATI unTpikou DNA
o010 3’ AKPO OEV aVTIYPAPETAI
Kal atropakpuveTal. EvrouToig,
oTa BAaCTOKUTTAPA, N
TEAOUEPAON XPNOIMOTIOIEI Eva
KaAoUTri RNA yia va €TTEKTEIVEI
Ta TEAOMEPN KAl VA EUTTODIOEI
N Bpdxuvon Tou
Xpwpoowuatog. (B) H xpwon
ME @Bopilouca XPWOTIKN
OEiXVEI TIG TEAOUEPIKES
TTEPIOXEC OTA BAMMEVA MTTAE
avOpwWTITIVA XPWHOCWHATA.

E: Nari Ta KOTTOPO TO OTTrOiC

oxnuartifouv YouETEG EKPPAlouv
TEAOpEPAON;

copyright @ 2023 EKAOXEIX
TTATTA7ZHSH



A. AIopOWTIKOG EAEYXOG



EvowpdTwon piag
G avti yia A

\/ 3

H mroAvpepdon
QTTOHOKPUVEL TNV
ataipiaotn G péow

NG dpdong 3’ — 5’
Y eEwvoukAedong

3!

H obvOean ouvexileTai
HE EVOWPGTWON TNS
owoTHg Baong (A)

Y

3!

5’

eikoNA 6.1 AIOPBWTIKOG EAEYXOG ATTO TNV
DNA tToAUpEPAON.

Mia G evowpatwVveToL otn B€on pHog A, ammevavtL amno
uia T tng aAvoidac-puntpac. Aoyw tou ataiplootou
(evyopwpatoc, N G oto 3" akpo 6e cuvdEETaL UE
deopouc ubpoyovou pe TNV alucida-puntpa. To
YEYOVOG QUTO ETMAYEL TNV ATIOUAKPUVOH] TG LECW TNG
evepyotntac 3 mpo¢ 5’ eéwvoukAedong tng DNA
TMIOAUEPAONC, N OTOLA, YL VAL CUVEXLOEL TN ocuvBeon,
XpeLaletoL to 3° AKPO TOU EKKLVNTH va £lval
(EVYOPWHUEVO UE TNV aAuoida-pnTpa.

MeTa TNV EKTOUN TNC ataiplaotng G, n cuvBeon DNA
UTTOPEL VOl CUVEXLOTEL UE TNV EVOWHATWON TOU 0woTtoU
voukAeotidiou (edbw pag A).

Oa urtopouoe va yiveL n riponyouuevn enidtopdwaon av
Ta EAeUVepa voUKAgoTIOLO EiYOV TPELC PWOTPOPLKES
ouadec otnv 9€on 3’ avri tng 5

H: eivat mpoTIuOTEPO 0 MOAUUEPLOUOC va Kardopiletal
arno eAevdepa n NdN EVOWUATWUEVA VOUKAEOTIOLX;



H rtiototnta tng aviypadgnc tov DNA

ATTO Oedopéva yovidiwy TTpokUTITEl 1 AdBo¢ avd 10° voukAeoTidia.

»ATTO YETPNOEIC TNG EAEUBEPNG eVEPYEIOG (BAOEIC) HOVO Ba ETTPETTE va gival
1:102.

»H DNA tToAupepdon wg eCEIDIKEUPEVO EVCUMO TTOAUMEPIOHOU
(Trponyouuevn oeAida) BeATiwvel TV TTOIOTNTA TNGS avTiypa®Pric ota 1:10% AdOn.

»H ikavoTnTa 810p0wTIKOU eAEyXoU TNG DNA tToAupepaonc (evepyornta
£CWVOUKAEAONC) (TTpoNyouuevn O€AidQ) BEATIWVEI ETTITTPOCOETWC TNV AVTIYPAPN
100-1000 gpopéc.

20voAo AaBwv petd atré Tnv DNA mmoAupepdon 1:107-108

»EmimrpooBeTol pnxaviopoi Tou eAéyxouv 1o veoouvTiBéuevo DNA 1:10°



E. O moAupuepiopoc Tou DNA

oTn BlOoTEXVOAOYIQ KAl TNV 1ATPIKN



Eva popio DNA pe pa )
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Eikova 13.19 H AAuoc1dwTtni Avtidpaon MNMoAupepdong.

Ta Priparta o€ aut TNV KUKAIKN dladikaaia eTravalaupavovTal TTOAAEC QOPEC YIa
va TTapaxBouv TToOANATTAG Ouola avTiypaga tou TuApaTtog DNA. Auto divel apKeTO
DNA yia XNUIKEC avaAUOEIC KAl YEVETIKOUG XEIPIOHOUG.

copyright @ 2023 EKAOXEIX ITAITIAZHEH



(A) ZiomAarivn () AAAnAoouvdeon Twv alucidwv Tou DNA péow
NG olomAarivng

cl

cl NH;
: : NH,

(B) Novavivn

~
H oiomAartivn ouvdéetal og duo youvavi-

veg, aAnAoocuvdéovtag Tic dUo aluaideg Tou
E)NA Kal KataoTpe@ovtag T SimAn éAKa.

Eikova 13.20 ZiotmrAaTivn: 'Eva Mikpd AAAdG Oavarnedépo Mopio.
copyright @ 2023 EKAOXEIX ITAITIAZHEH
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