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Post-translational processing of 
polypeptide chains
Trimming: many proteins are formed as large precursor molecules 
that are functionally inactive, and part of their chains must be 
removed to release the active molecules.

• Trimming means removal of part of the peptide chain.

• Insulin is translated as a protein containing 109 amino acids known 
as preproinsulin. 

A signal  peptide of 23 aa is removed, forming proinsulin.  
A further 35 aa are removed, forming insulin that contains only 51 aa
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Covalent modification of the polypeptide
chains

• It means addition of chemical groups which may activate or inactivate
the proteins. These chemical groups are:

1. Phosphorylation: It means the addition of phosphate group to the 
enzyme which may activate or inactivate this enzyme.

occurs on hydroxyl groups of serine, threonine or tyrosine residues of proteins.
This Phosphorylation is catalyzed by protein kinases & reversed by protein 
phosphatases e.g. phosphorylation of enzymes & receptors.
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Covalent modification of the 
polypeptide chains

2. Glycosylation: It means addition of carbohydrates chain to the protein to
form glycoproteins. The carbohydrates chains may be attached to the 
hydroxyl group of serine or threonine (O-linked) or the amide group of 
asparagine (N-linked).

3. Hydroxylation: It means addition of hydroxyl group to the protein. e.g. in
collagen fibers 

Proline and lysine amino acids are hydroxylated to form hydroxyproline and 
hydroxylysine. Important for formation of strong collagen. 
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Covalent modification of the 
polypeptide chains

4. Carboxylation: It means addition of carboxylic group (COO-) to the
protein e.g. carboxylation of glutamic acid residues in some clotting 
factors to help them to bind calcium and formation of blood clot.

5. Acetylation: It means addition of acetyl group to the proteins. Acetyl
radicals may be connected to the ε amino group of lysine. This is very
important in histones as it leads to separation from DNA, which 
becomes transcriptionally active.
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