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Eukaryotes # primase DNA polymerase o &1 R4 57.2) 310 nucleotides 3 RNA primer \¥eifid

complex &9 & & T8, primase (or ) E1@% primosome I ol &, oIl leading strand &
replication @T initiate &vdT & @

[Helicase doublm g9 _single strand ¥ bind g § 3R helicase @ specifity & 3R,
polynucleotide & =i 3’ — 5 or 5° — 3’ Rem amt_aar 2|
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e 35 DNA pol Il complex, S leading strand weaifya \a strand @1 Il extend x4 3 |

e  Actually B subunit S strands ™ %rﬁ@%", 2\a\s s, v subunit & bound it 8, St fR B
subunit & bound &K 2| O

e IEf y-complex &1 ygd &1 B-subunit | 3R 9 UBR template ¥ enzyme & s AR
g @ Efd a=ar 81 a8 function T=1d: lagging strand replication & &#d 3mawad 81T &, o9
enzyme repeatedly Okazaki fragment @ g% 3R o # Jed 3R ged 2 |

e DNA pol Il 3R primosome @ ART (FTeH) &I replisome ®&d 2 I8 parent DNA & HTef W1 3 dadT
2 iRk 1fdeR replicative & T T 7 |

e U Yok & dIs, &% Okazaki fragments @1 Sirsar replication Hf$ham &1 QT -1 fawTd 21T © | <fdT
@ Okazaki fragment &1 RNA primer S9 S8 TR SST 81T ©, St ligation g1 =f2Y, 3k 39 DNA pol
[l T g 98l ST |adar (@ifs a8 5’ >3’ exonuclease Tfifafr 781 <xgan) | siifery DNA polymerase |l
lagging strand & 8IS a7 € 3R @ W18 Pol | of ol &, T primer @1 g<I adjacent fragments &1
template & el TR ¥ g 2|

e 2 Okazaki fragment (77 weeifdd) &1 DNA ligase gRT phosphodiester bond & Sirg faam Sirar € @ik s
&K lagging strand @ S 9T region @& replication qui &1 97T 2 |
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The Eukaryotic replication fork:-

o Iz onfl I& wrifud &1 8 urn 2 f S9 4 helicase nwinding & forg fFHER 2|

e RPA (replication protein A) 3feiiT 8 ga Polyn ides T R I S+ | AH © |

e DNA polymerase o RNA primer &1 H¥ifid 1 &= |&ar & 3R 39 30 nucleotides 9 extend 1 &=
|qHaT & | dfed g9 sliding clamp @1 i us™ &=+ arenn war@ &1 grar (Pol I & B &R Pol 8 &
PCNA & 9919) | 39t 39 &1 replicating enzyme DNA polymerase 8 ¥ 93T Sl 2 |

e E.coli polymerase @& y- complex @& %R multisubunit |&™& protein (replication factor i
Eukaryotes # @garar &) grrqut fam S 2 |

Removal of RNA Primers from okazaki:-

fae * eukaryotic DNA polymerase # 5°—3’ exonuclease fafafy 7€t gxft 2 | 39 &m # FEN1 (flap
endonucleases) g=1 @1 41T 21 I8 adjacent fragment & 5° end ¥ primer @1 degrade &7 & forg
DNA pol & complex & HTeI =T 1T 2 |
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(A) The flap model (B) The RNase H model
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FEN1 o'-' @ extreme 5° RN W ribonucleotides @1 =&} geT AHhdr W cleotide @& wrr 5°-
triphosphate group g1 2 it FEN1 &1 Tfafafdy & srawg o= <ar %‘; % ;
1 -

Mode 1 Helicase — Pol 8 Primer &1 grerar & — FEN acti A Sirg ®R Phosphodiester @7
FIe <l B | <
Mode 2 RNase — FEN1 — FEN activity RNA-D osphodiester &1 Hre © |

e FEukaryotes # @I replisome &i 811 &, afcd replication 5 eMfia enzymes iR proteins nucleus &
IR B! TS WA 991 2, TS H 100 9 1000 srer—arar (fAafkre) replication complexes 8 & |

e Nuclear matrix & d1 J¢ &M @I ao8 9 I WA = eril 2, safe’ly DNA molecules S—s
replicate 81T &, 99—a9 complexes & 99 H | Yolkd & | 59 W31 BT replication factories Fs1 S
gl

Termination of Replication:- Bacterial genomes &aa U& 9 & M fawmsii # replicate 81 2|

Termination sequences “Ter” (7 @1 W& #) &I a8 W 3feT—TeT T F o areil 2 replication forks

faema diagonal o9 W fAerch g1 Ter sequences, sequence specific DNA binding protein “Tus” & fog

recognition site @ & &M Hxal & | Ter & bound 81&R “Tus” protein replication fork &1 @aat va faem 3
TR <l 8 SR faudd fawm # omr ge | Adar 2 |

Double helix @R Tus protein @ orientation & MR W I¥&! directionality T3 8Kt 2|

Eukaryotes # termination & 9R % g0 &9 SM®NI SUa © | I8 possible 2 & replication forks random
positions ©X meet BT T |
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Telomeres

Telomerase protein 3R RNA & &1 2@r 21 98 RNA 5’ end W human telometric repeat (5°
TTAGGG3’) ¥ complementarity &dm 2| I8 RNA U&& extension step & oy template @1 @8 IUdnT
g1 7 | DNA synthesis enzyme @ protein component gRT f&a1 Siar 2, S reverse transcriptas
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= Telomere @ @w1E telomere binding proteins (TB@ gIxT =
= Mutation it TBPs @ DNA ¥ binding &1 &<l &, ‘ :

SITET It vl 2 ar telomere shortening g1t 2 |

Telomere Replication: -
e Eukaryotic chromosome # linear DNA @1 replication Y& \#=r 9T &=l € | ST bacterial circular
DNA molecule & replication # =&} gl 2 | DNA synthesis @1 M= ufshar # lagging strand @ 3’ end
&1 replication =&l 81T € | 8 chromosome & 3id R U& Rad WM I~ &xdl § IR 39 UHR double-
stranded replicated portion @ BIeT &xaT & |
e TP 3RRK T8 BN f chromosomal DNA U@ replication & dTg BIET BT ST, 3 AHRAT BT T B
% forg @8 ufesard fdefia g g 1 &3 Sial § chromosome ends (telomeres) &7 replicate &% @ forg
telomerase enzyme ST T SIraT 2 |
e UJd telomere G-rich hexanucleotide repeat @ &3 ufodf & €, (3R Tetrahymena # 38 GGGTTG
21) Telomerase 31O+ WR@ET & A= T &1 TRe UH BIeT RNA molecule v@dr 8 ST $9 G-rich
sequence & T& 23 &1 complementary 21
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e Telomerase &1 RNA molecule, telomere end & H-bond &rdr 2 | RNA &I template @& =g SUART

D, telomerase RNA template @1 gfifel® q9ram €, (39 UHR I8 TH reverse transcriptase enzyme
g) 3R telomere DNA & RR W 6 deoxy nucleotides Sirsdr 2 | fiR Telomerase DNA ¥ 3Tl 814,
telomere end W bind F=aT § 3R extension AT &1 GARIGRT HAT © |

o 3if ®U | e M W UgAd Telomerase 39 UHR Adbel R Td T8 UfhaT &R Al g | a1 941 DNA
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Fig:- Replication of telomeric DNA. Telomerase has a bound RNA molecule that is used as
template to direct DNA synthesis and hence extension of the ends of chromosomal DNA.

= Theta replication: -

7g circular DNA, @ replication &1 & M= UbR 8 SN & E. coli 3R 3179 bacteria % uram Srdm 2 | $99

double-stranded DNA, nucleotide strand a=a1 &, ST template @1 TRg &9 &xar & AR 59 w® 791 DNA

synthesis g1 2 | Doble helix @ uncoiling T& loop s=raT 2 Sif replication bubble wgarmr 2 |

e Unwinding bubble & U& a1 &l RRI W YH PR I AR g1 g1 Sl &1 <l template
strands T DNA replication, unwinding & 1I—amer gerdr 2 |

e Unwinding & 98 w19 W&l ¥ single strands, double stranded DNA helix ¥ 3feT 80 & 9
replication fork & 2 |

e 31 replication bubble & T RRI W replication fork &1, @ 9 IR @1 TR aF =il # T Fgd 2

3R gHifery 98 bidirectional replication wgamar 21 ami fork T A unwinding DNA replication
FRA Y ST ged © SR 3id H T gav ¥ fAd Wi 2

o 3R R% t& & replication fork 2 @1, 98 W circle & =R 3R =W # &FT Fed gU a1 F 9, i
DNA molecules 1 & 79 & &% U&7 To AT 3R U6 1 nucleotide strand g 2

e Theta replication &1 &1 ggal UHTOT 1963 # John Cairns 1 radioactive rgle i eria
Bl grow R ﬁ@?‘ﬁﬂl AN
rigin

v
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= Rolling-circle replicatio
nucleotide strand # break
Broken strand & 3’ RR =

T & @i U& 3’-OH group 3R & 5’-phosphate group a9 2 |

T4 nueleotides Sire I € S template strand @1 wes ¥ o SRR
S @, template 9 € gQ strand &1 57 RT3 AR AT SHGI
qrER e Igar €, 399 circle & aRT 3R 37 RRT Exil
253 Q' ggd ¥R sequences @l

Ao # 1 gA uierdt @ § 1 Circle & a1 3R &R revolution

JadT g 37 RNT geE wEel amel
e T

revolution # &+ arel nucleotide strand @1 8@ 2| 3T # circle DNA molecule &1 gerT ST &
/99 v double stranded circular DNA 3R t& single stranded linear DNA molecule s & | 318 linear
DNA molecule a1 @1 319w complementary strand &1 a9 # template @& w9 # & 377 & 918 IT U8l
9 circle # TIE & ST 7 |
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Loop Mode Replication @@

Chloroplasts 3fR mitochondria (eukaryotic cells #) # @a @7 circular DNA 2, Sl oArST A1
3T fshaT & §RT replicate 81T €1 ST parental template strand R 2AelH

3l R origin of

replication 87 €| T strand WR replication g erar & ST displacement logp)ar D-loop wR==T a1 8¢
TN strand @1 gerr g1 Replication 99 9% @ 2 i \fhaT g strand & origin of
replication 5 T[oR MY | Replication T&X strand W % 8T & | Mitochondrial DNA # &5
growth conditions # normal Y-junction replication 2l
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CHAPTER : 4
DNA REPAIR

o SNfad SR # DNA &1 &8 I9d+e uRad+l &7 AT BT gedl 2| (7R 9@ a1 frozen AT &
DNA sequencing &= # &M B & IcgadT # 39 b Bl ol fear Simar 2

e I DNA # encode @I 7 genetic information ¥ 8 & = 2, ar fadt f Imafa aRads &t
3 forar ST ARy |

e DNA repairing # &1 I el mutations &1 4T FHR 2|

Agents that Damage DNA
» 5w wavelengths drefl radiation

e ionizing radiation 31 f& gamma rays 3R x-rays
e ultraviolet rays, @@= UV-C rays (~260 nm) I DNA gRT strongly absorb @& Wi & iR
longer-wavelength UV-B I ST ozone shield &I penetrate &< & |

P arareRer H IuRerd R —
9gd ¥ hydrocarbons, cigarette smoke % URI ST+ arell H2d | B plant 2 e
f& aflatoxins ST moldy peanuts # g=ar 2|

» @rEdR 1R Cancers @1 chemotherapy # STRINT {4 S aret TR |

» Highly-reactive oxygen radicals Sif normal cellular respiration ¥gf d& f& a1 biocherhi @
pathways & ¥ 9-1d ¥ |
L\

>
Types of DNA Dama&e \ &\>&/
1. DNA # suRerd @+t 4 y&R @ bases (A, T, C, G oIl TR covalently modify f&a
ST ST E |
o SaTeTaRk Deamination (Y& amino g 2| o1 C nucleotide U % g 51|
2. DNA replication & &R proofreading @ 8 I & SR el base pairs &1 9T |
o TR example: T &7 3 ' ine(WW:WRNAﬁﬁW%I)WW

3. Backbone % Brea O %

4. Bases & 919 covalent linkage @ &RvT Cross linking 81 STcft 2 |

o U & DNA strand ("intrastrand") o a1 )
o &I faudid strands ("interstrand") W |
Cancers @' chemotherapy 3 SuanT fd S arel I DNA crosslinki ] HRUT BT % |

Repairing Damaged Bases
Damaged a1 31T bases 3 e Uisharsii @ gRT repair f&Har S Fabdm &:
A. Direct chemical reversal of the damage
B. Excision Repair, s894 damaged bases T Ugel 8SrIT ST & 3R R WEl bases &1 DNA H3elvol gIRT 9&cl
f&am AT | ¥8f 3 aE & excision repair 81 €:
1. Base Excision Repair (BER)
2. Nucleotide Excision Repair (NER)
3. Mismatch Repair (MMR)
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A. Direct Reversal of Base Damage

Humans # point mutations &1 & &Rl w@rTae w4 I Cytosines # (CHs-) methyl group T ST (an
example of alkylation) 3R I¥& a1 deamination &1 8FT & | 3@ &RoT C, T ¥ 98 I & | SARRR 39
e &1 gRaa glycosylases enzyme gRT & &R a1 ST & St mismatched T &7 82T @& |l C &1 gaRT
g1 a1 2| var fa9r DNA backbone @1 break @x & Sirar € | Cancer chemotherapy # STt @1 S arell
drugs ¥ alkylation gRT DNA @7 &t ugan @l & | §8 methyl groups v protein (MGMT gRT encoded)
gRT 8cT fay O 2| I8 protein % T IR &M TR AHal & s¥iferlg &% methyl group ®1 geM & oy &
31T protein molecule @1 Sva 8 & | I8 DNA @7 direct reversal mechanism gRT re;alr process &1

GERICKIRACIIES

Bases &l 3l &)+ & forg Ol bR & IAAfNd GINEH! Bl 370

B B offhe
aﬁfﬁwaﬁwwwaﬁmﬁ%aﬁwgﬁé )

I8 99 UBR @ NG

Steps {B T TPR T:
1. DNA glycosylase enzyme dama %EFH%‘ QT 31 ? f uE ufshar &R IRR @ =W
BIRET # g 3T § ot 20,000 < 2) SO H %9 A HH 8 genes B § S STI—3TT
affs PR B R & enzyme U fARme udHR & base damage @1 gz
eIcll 2 |
ribose phosphate @1 ge™ A & Rad w9 997 & |
OR-ERT 39! SITE W) Sl 2 | 78 DNA polymerase B iR e &1
ea aﬁaﬁsﬁmw%lﬁenzymesmmiﬁfég q’\’ﬁﬁ'\fao_\’ﬁ%\'l

4.
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EY OH 5' dRP
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(displacing synthesis) T T
L
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) W N
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