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DNA
ÂStands for 

Deoxyribonucleic acid

ÂMade up of subunits called 
nucleotides

ÂNucleotide made of:

1. Phosphate group

2. 5-carbon sugar

3. Nitrogenous base
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nucleoside

Sugar +Base = nucleoside 

Phosphate+ sugar + Base  = nucleotide



DNA - Structure

Â The nucleotide remains as 

the fundamental unit 

(monomer) of the nucleic 

acid polymer. There are 

four nucleotides: those 

with cytosine (C), those 

with guanine (G), those 

with adenine (A), and 

those with thymine (T). 



DNA
A purine always links with a 

pyrimidine base to 
maintain the structure of 
DNA .

Adenine ( A ) binds to Thymine 
( T ), with two hydrogen 
bonds between them.

Guanine ( G ) binds to Cytosine 
( C ), with three hydrogen 
bondsbetween them.
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DNA

Â Example

Â First strand           GGGTTTAAACCC

Â Second strand       CCCAAATTTGGG



DNA is Endless structure

Â The rungs of the ladder 

can occur in any order 

(as long as the base-pair 

rule is followed) 

Â Those 4 bases have 

endless combinations 

just like the letters of the 

alphabet can combine to 

make different words. 



DNA to RNA
creates functional translations

ÂDNA remains in the 

nucleus, but in order for 

it to get its instructions 

translated into proteins, 

it must send its message 

to the ribosomes, where 

proteins are made. This 

message is taken by the 

Messenger RNA



Central Dogma of Molecular Biology



Replication

ÂReplication is a process in which 
DNA copies itself to produce 
identical daughter molecules of 
DNA
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Synthesis Phase (S phase)

ÂS phase during interphase of the 
cell cycle

ÂNucleus of eukaryotes

Mitosis
- prophase
- metaphase
- anaphase
- telophase

G1 G2

S
phase

interphase

DNA replication takes
place in the S phase.



DNA Replication

Â DNA replication is 
semi-conservative. That 
means that when it 
makes a copy, one half 
of the old strand is 
always kept in the new 
strand. This helps reduce 
the number of copy 
errors. 



DNA replication

Â DNA replication, the basis for biological inheritance, is a 

fundamental process occurring in all living organisms to 

copy their DNA. 

Â In the process of "replication" each strand of the original 

double-stranded DNA molecule serves as template for the 

reproduction of the complementary strand.

Â Two identical DNA molecules have been produced from 

a  double-stranded DNA molecule. 
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Enzymes in DNA replication

Helicase unwinds 

parental double helix

Binding proteins

stabilize separate

strands

DNA polymerase III 

binds nucleotides 

to form new strands

Ligase joins Okazaki 

fragments and seals 

other nicks in sugar-

phosphate backbone

Primase adds 

short primer 

to template strand

DNA polymerase I 

(Exonuclease) removes 

RNA primer and inserts 

the correct bases



Initiation of Replication

Â In order for the two strands of the parental double helical 

DNA to be replicated, they must first separate (or "melt"), 

at least in a small region, because the polymerases use 

only single-stranded DNA as a template. 

Â In prokaryotic organisms, DNA replication begins at a 

single, unique nucleotide site called the origin of 

replication  

Â In Eukaryotes  replication begins at multiple sites along the 

DNA helix. These sites include a short sequence 

composed almost exclusively of AT base pairs. 
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Formation of Replication Fork

Â As the two strands unwind and separate 

they form a "V" where active synthesis 

occurs. This region is called the 

replication fork or replication bubble. 

Â It moves along the DNA molecule as 

synthesis occurs. 

Â Replication of double-stranded DNA is 

bidirectional-that is, the replication forks 

move in both directions away from the 

origin .
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Bidirectional replication

Replication Initiation



Direction of DNA Replication

Â The DNA polymerases responsible for copying 

the DNA templates are only able to "read" the 

parental nucleotide sequences in the 3'-»5' 

direction, and they synthesize the new DNA 

strands in the 5'-»3' (anti parallel) direction. 

Â Therefore, beginning with one parental double 

helix, the two newly synthesized stretches of 

nucleotide chains must grow in opposite 

directionsðboth in  5'-»3'  direction . 
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Leading strand

ÂThe strand that is being copied in 

the direction of the advancing 

replication fork is called the leading 

strand and is synthesized almost 

continuously. 
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Lagging Strand

Â The strand that is being copied in the direction 

away from the replication fork is synthesized dis

continuously, with small fragments of DNA being 

copied near the replication fork. These short 

stretches of discontinuous DNA, termed Okazaki 

fragments, are eventually joined to become a 

single, continuous strand. The new strand of DNA 

produced by this mechanism is termed the 

lagging strand. 
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DNA Helicases

Â These enzymes bind to single-stranded DNA 

near the replication fork, and then move into the 

neighboring double-stranded region, forcing the 

strands apart - in effect, unwinding the double 

helix. 

Â Helicase require energy provided by ATP. 

Â When the strands separate, SSB proteins bind, 

preventing reformation of the double helix 
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