
Translation
Instructions in mRNA are decoded to produce a 
protein



How does the 4 letter alphabet of DNA, 
code for 20 different amino acids? (1:07)



Amino acids are coded by mRNA base 
sequences 
Translation converts mRNA messages into proteins.
A codon is a sequence of three nucleotides on the 
mRNA that code for a specific amino acid.

codon for
methionine (Met)

codon for
leucine (Leu)



The genetic code matches each codon to its 
amino acid or function.
One start codon, 
initiates 
translation (AUG)
Three stop 
codons, each 
one can terminate 
translation (UAA, 
UAG, UGA)

Note: more than 
one codon can 
code for a single 
amino acid

Reading the triplet 
code chart



Amino acids are linked by tRNA to 
become a protein. 
 tRNA is the link between mRNA and the amino acid
On one end, the anticodon is a set of three nucleotides that is 

complementary to an mRNA codon.
On the other end, a single amino acid is carried
Each tRNA carries only one type of amino acid



TRANSLATION EXAMPLE
Translate the following mRNA sequence into
amino acids

Template DNA:     TAC   CGG  ATG  CTA  GGA  TCA 

Template mRNA:   AUG  GCC  UAC  GAU CCU  AGU

Amino Acids:          Met     Ala Tyr    Asp    Pro    Ser



Ribosomes (aka rRNA) are 
Protein Factories

Ribosomes consist of two subunits
– The large subunit has binding sites for tRNA.
– The small subunit binds to mRNA.



How Translation Occurs
The ribosome 
assembles and binds 
onto the mRNA near 
the start codon 
For translation to begin, 
tRNA binds to a start 
codon (AUG -
methionine)
A complementary tRNA
molecule binds to the 
exposed codon



 The tRNA matches the next codon and carries 
with it a corresponding amino acid
 The ribosome helps form a peptide bond 

between the amino acids.
 The ribosome pulls the mRNA strand the length 

of one codon.



 The now empty tRNA molecule exits the ribosome.
 A complementary tRNA molecule binds to the next 

exposed codon; and a new peptide bond is formed 
between amino acids held by tRNA

 The ribosome continues to move down the mRNA 
until the whole mRNA “blueprint message” has 
been read

 Once the stop codon is reached, the ribosome 
releases the protein and disassembles.



Protein Folding

After polypeptide chains are released 
from ribosomes they fold into more 
complex structures.



The Result of Translation
Proteins have several 
structural levels of 
increasing complexity



Protein Synthesis Overview


