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GENETIC CODE

The relationship between the sequence of amino acids
in polypeptide chain and nucleotide sequence of mMRNA
or DNA is called genetic code.

Or

The genetic representation of codon by which the
information in RNA is decoded in a polypeptide is
enetic code.

Or

gin which bases (nucleotides) are arranged in
RNA@ectding the order in which amino acids are

arr in proteins. (i.e. it is the relationship between
nucleotide bases and the amino acids).
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“Genetic code 1s triplet”
* The genetic code is triplet. There are 64 codons.
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Properties of Genetic Co




“Universality”

* The genetic code is universal.

* AUG i1s the codon for methionine in mitochondria. The
same codon (AUG) codes for isoleucine in cytoplasm.
With some exceptions noted the genetic code is universal.

“ Non-Ambiguous™

* The genetic code is non-ambiguous.

* Thus one codon can not specify more than one amino
acid.




“Non-overlapping”

One base cannot participate in the formation of more than
one codon.
This means that the code 1s non-overlapping.

“Continuous Translation”

The gene 1s transcribed & translated continuously from a
fixed starting point to a fixed stop point.
Punctuations are not present between the codons.




“The code has polarity”™

* The code has a definite direction for reading of message
which is referred to as polarity.

* Reading of message from left to right & right to left will
specify for different amino acids.

* For Example UUG stands for leucine, & from right to left it
1s GUU which stands for valine.




Degeneracy of genetic code

* An amino acid can be coded for by more than one
codon. This i1s called degeneracy of genetic code.
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Wobble hypothesis

Crick postulated the ‘wobble hypothesis’ to account for
the degeneracy of genetic code. According this
hypothesis, the first two bases of a codon pair according
to the normal base pairing rules with the last two bases of
the anticodon. Base-pairing at the third position of a
codon is wobble
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Wobble hypothesis explains
degeneracy

* Wobble hypothesis explains the degeneracy of
the genetic code, i.e, existence of multiple
codons for a single amino acid. Although there
are 61 codons for amino acids, the number of

tRNA is far less (around 40)which 1s due to
wobbling.




Biological significance of
degeneracy of the genetic code

 [If the code were not degenerate, 20 codons
would designated amino acids and 44 would
lead to chain termination.

* The probability of mutating to chain
termination would therefore be much higher
with a non degenerate code.




FLOW OF GENETIC INFORMATION




CLINIC SIGNIFICANCE

* Mutation can be well explained using the genetic
code.

* A) Point Mutations
1) Silent
2) Misense
3) Nonsense
e B) Frame shift mutations






