
The Role of DNA & Proteins
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Proteins are the main molecules 
allowing life functions to proceed

DNA is the molecule that holds 
the instructions for making the 

proteins of the organism
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Proteins Are Made of Amino 
Acids
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• 20 different amino acids

•Thousands of different proteins

•DNA contains the blue prints for 
making proteins

•
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Thousands of different proteins 
can made made by altering the 
combination of amino acids and 
the length of the chains
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EACH AMINO ACID IS CODED 
BY A THREE-BASE SEQUENCE

The order of the nucleotides in the DNA 
molecule give each human their structural and 

biochemical characteristics

Every 3 letters (ATC & Gs) of the DNA in a gene 
will code specifically for one of the 20 amino acids

TATAAAGGGACADNA

Protein Amino 
Acid

Amino 
Acid

Amino 
Acid

Amino 
Acid

The order of the 
nucleotides determines 
the order of the amino 

acids
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With 4 different nucleotides and a triplet 
code there are 64 different possible 

combinations

Every triplet code 
(codon) corresponds to a 

specific amino acid

Amino Acid 
Names
abbreviated

Codons
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MESSENGER AND TRANSFER RNA
The DNA of humans is found in the nucleus.

The ribosomes are in the cytoplasm.

How is this dealt with?

There is an enzyme that will make a molecule 
(mRNA) that will leave the nucleus with the code 

to build the protein. The DNA is used as a 
template.

See the next slide for an image of this
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Messenger RNA = mRNA

m

Transcription
making mRNA 

from a strand of 
DNA

enzyme

same process 
on your 
diagram
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TRANSCRIPTION: MRNA GETS 
THE “MESSAGE”

When mRNA is made 
from DNA, Uracil replaces 
Thymine. In other words - 
there are no Ts in RNA - 

only A-U & C-G
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TRANSLATION: mRNA AND 
tRNA INTERACT

Once the mRNA has left the 
nucleus it will be used at a ribosome 

for synthesizing the protein

mRNA

ribosome 
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The mRNA (which has the 
complementary bases to the DNA) 
attaches to the tRNA. 

The tRNA has a set of bases that matches 
up with the mRNA (called an anticodon)
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Ribosome

Translation

Amino Acid

tRNA

mRNACodon
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The ribosome accommodates 2 tRNA 
molecules at a time

When the tRNA enters the “A” site the amino acids join 
covenantally with a peptide bond
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After the two amino acids combine, the tRNA in 
that was in the P site disconnects from the 

ribosome and the amino acid. 

The ribosome then shifts over one codon leaving room 
for the next tRNA carrying the next amino acid to 

enter the “A” site
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These steps continue until the ribosome 
encounters a special three letter sequence - a 

“stop” codon

Lengthening 
protein

Thursday, October 7, 2010



When the stop codon is reached all parts separate 
and may be reused to make the next protein
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After all the amino acids are added to the 
chain, it may be modified by the cell.

This usually allows it to be functional

This may include shortening the protein, folding it, or 
adding carbohydrates, etc...
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Animation

Press 
Here
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