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Schematic of a eukaryote chromosome showing multiple origins (1, 2, 3) of replication, each
defining a replicon (1, 2, 3). Replication may start at different times in S-phase. Here #1 and #2
begin first then #3. As the replication forks proceed bidirectionally, they create “replication
bubbles” that meet and form larger bubbles. The end result is two semi-conservatively replicated
duplex DNA strands, with the parental strands in black and the newly-synthesized strands in red.

Page 2 of 5



:(Elongation stage) Aaiuy) 4la 4

e bl 33 dasi 5 3 5 S il d ((DNA template) <@l kil Jsh e DNA polymerase ) il ze
A A8 aaal) k) e 3* end = (Covalent bond) Leedlu Ja 5 Ca g llall Japal) e A gy sacld S
Gl i cua (Nucleotide triphosphate) <t il 45506 8. 5218 gall) Lassl g0 La b 55 o5 Ailaall 038 Lgaliag

.(Phosphodiester bond) 4l sas s:IS sail) ae oy ) a2afd Baa) 5 Cldus s de gana By 5 Cldu gdll de gana (e

Growing

DNA chain

5
e

Next
nucleotide >
will join at 3' .
position HO H H+ from

the 3-OH Pyrophosphate

®-0L®-c:
/ N,

Broken bond

HO H
Adenine
1 L 1
NII—|2
C N
=~
N&= Ci \
| Il /HC
CH§N/C\N
High-energy bonds
(©)
/ \ CH2
C C/
Ve H H N
H \| I H
T T
OH OH
L Y 11 ' 1
Ribose Phosphate

T
Adenosine

1
Adenosine monophosphate (AMP)

I
Adenosine diphosphate (ADP)

T
Adenosine triphosphate (ATP)

Page 3 of 5



:(Termination stage) s\4Y) 4 s

lialy A ) 258 o5 e liadll S o0 &1 s (Bidirectionally) sy ‘_,al.u JSS AUt et 8) il ity
Jad Al Apuliall las gl gl anaiiy oy 1Y) 138 & 54 &5 « DNA polymerase | 4aul s: (RNA primers) RNA
05 ¢y DNA ligase s pawadie a3l daulsn 4aill DNA ohi Jas o RNA <l dase
slaty) AW JCa AUl paid sl clies 8 i el o Phosphodiester  bond
e ) deat el 4858 ) ) Lpdan ae Giipslatie Caelimi (S8 JS & s (Bidirectionally)

o5 505 S|

origin of replication
leading strand lagging strand

X \2/

I~ \_. e =—/ !
eacing S overall direction
DNA template - — Airec e
sliding clamp  polymerase |11 / of replication

7 I3r

single-stranded
binding protein

continuous synthesis

helicase leading strand

replication fork
RNA primase Okazaki Okazaki Okazaki

DNA polymerase IlI fragmAent #3 fragmient #2 fragment #1

5’ [ 3 5

parental DNA

topoisomerase/
gyrase RNA
primer

lagging strand \l/ 5
template
L lagging strand/ DNA DNA ligase
sliding clamp discontinuous polymerase |
synthesis
ligase
TTTTT TTT TTTTI TTT
%
\\ 7
J_I_I_K]\OH . \ \,_I_I_L J_I_I_K}\ JJ_I_L
o~ O~

DNA replication in bacteria. At the origin of replication, topoisomerase Il relaxes the
supercoiled chromosome. Two replication forks are formed by the opening of the double-stranded
DNA at the origin, and helicase separates the DNA strands, which are coated by single-stranded
binding proteins to keep the strands separated. DNA replication occurs in both directions. An
RNA primer complementary to the parental strand is synthesized by RNA primase and is
elongated by DNA polymerase 111 through the addition of nucleotides to the 3’-OH end. On the
leading strand, DNA is synthesized continuously, whereas on the lagging strand, DNA is
synthesized in short stretches called Okazaki fragments. RNA primers within the lagging strand
are removed by the exonuclease activity of DNA polymerase I, and the Okazaki fragments are
joined by DNA ligase.
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Step in Replication Prokaryotic cells Eukaryotic cells
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