
DNA  

The Molecule

of 

Heredity



• Deoxyribose 

Nucleic Acid

– “instructions for 

life” for all cells

– In nucleus of 

eukaryotes; in 

cytoplasm of 

prokaryotes

DNA

http://teachertube.com/viewVideo.php?video_id=113563&title=DNA_101


– Controls the cell

• By producing protein

DNA



Structure of DNA

• DNA is a nucleic 

acid made of 

nucleotide

subunits



Structure of DNA

Each nucleotide contains 3 parts

1.  Deoxyribose-

a simple sugar

2.  Phosphate group

3.  Nitrogen Base-4 different types



Structure of DNA

4 Nitrogen Bases-

Double ringed bases

1. Adenine (A)

2.  Guanine (G)



Structure of DNA

4 Nitrogen Bases-

Single ringed bases

3. Thymine (T)

4. Cytosine (C)



Structure of DNA

Each nucleotide contains:

1 phosphate

1 deoxyribose sugar

1 of the 4 nitrogen bases



4 Nucleotides of DNA



Structure of DNA

Nucleotides are 

linked together 

to form DNA



Discovery of DNA Structure

• 1940’s- scientists knew DNA was:

– The molecule of life

– A nucleic acid

– Made of 4 nucleotides

- A, T, C, G

– In any cell the amounts of 

A always =T and

C always = G



Discovery of DNA Structure

• 1950’s: Rosalind Franklin studied 

DNA using a technique called x-ray 

diffraction. 

– Added information on the shape of the 

molecule

http://images.google.com/imgres?imgurl=http://genome.jgi-psf.org/images/dna.jpg&imgrefurl=http://genome.jgi-psf.org/Chr19ncbi34/Chr19ncbi34.home.html&h=284&w=280&sz=51&tbnid=zYTbfjqc9uYJ:&tbnh=110&tbnw=108&hl=en&start=11&prev=/images%3Fq%3Drosalind%2Bfranklin%26svnum%3D10%26hl%3Den%26lr%3D


Discovery of DNA Structure

What they didn’t know was how it all 

fit together in the molecular 

structure of DNA !



Discovery of DNA Structure

• 1953 Watson and Crick discovered 

DNA is a double helix



Discovery of DNA Structure

DNA Double Helix:

– 2 strands of DNA in a 
twisted ladder

– Sugar and phosphate 
alternate the sides of the 
ladder

– Nitrogen base pairs are 
the steps of the ladder 
according to the base 
pairing rule



Discovery of DNA Structure

Base Pairing Rule

A pairs with T with 2 Hydrogen 

bonds



Discovery of DNA Structure

Base Pairing Rule

C pairs with G with 3 Hydrogen 

bonds



DNA Double-Helix

Make a 

Molecule 

of DNA

http://learn.genetics.utah.edu/units/basics/builddna/
http://learn.genetics.utah.edu/units/basics/builddna/
http://learn.genetics.utah.edu/units/basics/builddna/


Practice Base Pairing Rule

A  C  T  G  G  A  T  C  A  G  T  C
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DNA 

• DNA is very long!

The total length of DNA present in one 
adult human =

distance from the earth to the sun and 
back!



DNA 

• DNA is found in each single-celled 
organism and in every cell of a 
multicelled organism 

• Each cell has an exact copy of the DNA

• When the cell divides in 2 both new 
cells must have a copy of the DNA



Chromosome Structure

• Contain DNA & proteins packed 

together called Chromatin





DNA Replication

• DNA molecule 
serves as a 
pattern or 
template to make 
a copy of itself

• Results in 2 
exact copies of 
DNA

DNA Replication

http://www.lewport.wnyric.org/jwanamaker/animations/DNA Replication.html


Steps of DNA Replication

1. Unzipping- An 

enzyme (DNA 

polymerase) 

breaks apart 

the hydogen 

bonds that 

hold the bases 

together



Steps of DNA Replication

2.  New 

nucleotides

are added to 

both sides of 

the original 

strand by the 

base pairing 

rule



Steps of DNA Replication

3. Process 
continues 
until 2 copies 
of DNA are 
formed

- each with 1 
original DNA 
strand and 1 
new strand



Semi-Conservative Replication

DNA Replication

http://www.tvdsb.on.ca/westmin/science/snc1ap/Replicat.htm


Practice DNA Replication

1. Add the complementary right side to 

complete the original strand of DNA

2. Unzip the DNA by copying both the 

left and right sides of the original 

strand leaving space between.

3. Using the base pairing rule complete 

2 copies of the original strand 



Practice DNA Replication
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