Gene Expression Part II: Translation
The process of transcribing an mRNA copy of the DNA code concludes with the
exportation of the mature mRNA to the cytoplasm. This nucleotide sequence, however, cannot
have corporeal effects until it is translated into
the proper amino acid sequence and arranged
into a functional protein. The designated amino
acids for each three nucleotides- known as the
triplet codon- are outlined here:
As the enzymatic machinery moves along the
mRNA molecule, the amino acids are bonded to
form a polypeptide with a very specific order of
amino acids via these steps:
1. Initiation
The large and small subunits of the ribosome
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assemble in conjunction with the mRNA molecule to
form the initiation complex. The large subunit has three sequential sites of binding- in the order
E, P, and A along the 5' to 3' direction of the attached mRNA. When the mRNA start codon
AUG enters the A site of the ribosome, it signals the beginning of the gene and translation will
commence.

2. Elongation
The mRNA is read from 5' to 3' by complementary tRNA molecules whose anticodon recognizes
the codon within the A site of binding based on the Watson-Crick base pairing rules that govern
the processes of DNA synthesis and transcription, as well. That is to say, A binds to U for RNA
(or T in DNA) and C binds G in both nucleic acid types.

The corresponding amino acid is carried by the
tRNA and transferred to the growing polypeptide
chain. Elongation itself can be broken down into
three repeating steps (each of which requires the
input of GTP hydrolysis-derived energy) for each
additional amino acid- codon recognition at the
A site, peptide bond formation at the P site, and
translocation as the tRNA exits from the E site.
3. Termination
When the mRNA's sequence reaches a stop
codon (UAA, UAG, or UGA), no
tRNA will recognize it, and it is instead bound to
a release factor. The full polypeptide is then
released, requiring the hydrolysis of another GTP
to facilitate the energetic expenditure.

