
Protein Synthesis & the 

Genetic code

Genetic code: is the sum of all 
codons.                                           

Codon:is a 3 letter code word

consisting of the letters A,G,T,C



Genetic information Flows from 

DNA to RNA to Protein



• Prokaryotes: There is a linear correspondance 
between,Gene,mRNA and resulting Polypeptide.

• Eukaryores:There is no linear 
corespondance.Primary transcripts (hnRNA) >>> 
from mRNA.hnRNA contains Introns + Exons 
while mRNA only contains Exons spliced 
together after removal of Introns.

• Translation:The machinery necessary to 
translate the information in mRNA (code)into 
amino acid sequense of the corresponding 
protein.

• Adaptor molecule(tRNA):can recognize (read) 
the Genetic code on the one hand,and a 
specific amino acid on the other hand.



The Nucleotide Sequence of a 

mRNA Molecule consists of a 

series of codons that specify the 

Amino Acid sequence of the 

Encoded Protein

• There are 20 different Amino Acid, 

therefore there should be at least 20 

different codon. 

• A Codon consists of a sequence of 3 

nucleotides,it is a Triplate code.

• The genetic code consists of 64 codon.



The Genetic code



The Genetic code is 

Degenerate,UnAmbiguous,NonOve

-rlapping,without Punctuation,& 

Universal
• Nonsense codons: there are 3 codons in the genetic 

code which do not specify amino acids they are used in 
the cell as stop codons (termination signals). 

• The remaining codons (64-3=61) specify 20 amino acids.

• Degeneracy of the code:multiple codons must decode 
the same amino acid.Some amino acids are encoded by 
6 codons(Serine),some have 1 codon (Tryptophan and 
methionine).

• UnAmbiguousity of the codon:for a specifi codon only 
one amino acid is indicated.



• Degenerate but unambiguous code:

The codon of mRNA consisting of 3 nucleotides is 
recognized by Anticode in tRNA by base-pairing 
rules,tRNA carries only one amino acid 
(unambigouosity),but 3rd nucleotide in anticode is 
not very specific therefore tRNA can recognize 
more than one code introducing same amino acid 
(degeneracy) 

Example:UCU,UCC,UCA,UCG all are decoded as 
Serine (degeneracy).but for each of them only 
Serine is incorporated (unambigouosity). 

Given a specific codon,only a specific amino 
acid will be incorporated although given a 
specific amino acid more than one codon may 
be used.



• NonOverlapping:The reading of the 

Genetic code is nonoverlapping.

• There is no punctuation between codons 

in Genetic code, the message is read in a 

continuing sequence of nucleotide tripletes 

until a translation stop codon is reached .   

• Universal:was thought that the Genetic 

code is Universal,but found that 4 of the 

mitochondria codons was read differently in 

same cell,even in humans. 



At least one species of tRNA exists 

for each of the 20 amino acids

• Aminoacyl-tRNA synthetases:

Respobsible for recognition and attachment 

of each tRNA to its specific amino acid.



The involvment of different parts of 

tRNA in protein synthesis
• TψC arm:binding of aminoacyl-

tRNA to the ribosome.

• D arm:important for recognition of 
a given tRNA by its proper 
aminoacyl-tRNA synyhetase.

• Acceptor arm:the site of 
attachment of a specific AA.

• Anticodon arm:7 
nucleotides,recognizes the 3 letter 
codon of mRNA.

• Wobble base:is the last nucleotide 
in codon,the base pairing between 
this nucleotide and the 
corresponding nucleotide in 
anticode is not strictly by the 
Watso-Crick rules.Example AGA 
and AGG can both bind to  UCU.



Mutations Result when Changes 

Occur in the Nucleotide Sequence 

• 1-Point Mutations: Single Base Changes.

A.Transitions: Pyrimidine ↔ Pyrimidine

T↔ C                                                                             

Purine      ↔    Purine

A↔ G 

B.Transversions:     Purine ↔ Pyrimidine

A ↔C                  T ↔ A

G↔T                  C↔G



Consequences of point mutations

• 1.Silent Mutations: No consequences,the changed 
base of mRNA occurs in 3rd nucleotide of codon 
(Wobble).

• 2.A missense effect: When a different AA is 
incorporated in at the corresponding site in the protein 
molecule.                                                                                                                    

a-Acceptable: Resulting protein is not distinguishable.

b- partially acceptable:A protein with a partial but         
abnormal function

c- Unacceptable missense:The protein is not functional.

• 3.A nonsense codon: A nonsense codon will appear 
that will result in the premature termination of a protein.



Examples of missense mutations



Frameshift Mutations Result from 

Deletion or Insertion of Nucleotides  

in DNA that generate Altered 

mRNA





Protein Synthesis occurs in Three 

Phases:Initiation,Elongation & 

Termination
• Initiation: Involves tRNA,rRNA,mRNA and 

around 10 Initiation factors (IF),GTP,ATP 
and Amino acids.

Occurs in 4 steps:

-Ribosomal Dissociation.

-Formation of the 43s Preinitiation complex.

-Formation of the 48s Initiation complex.

-Role of the Poly (A) tail in Initiation.








