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Outlines:

• Functions of proteins

• Structure of proteins

• Classification of proteins



What do proteins do?
➢Proteins make up about %15 of the mass of the average person.

➢Proteins are the most versatile macromolecules in living systems and serve 
crucial functions in essentially all biological processes.

• Support, 

• Provide mechanical transport and immune protection,

• Enzimes (catalyze chemical reactions),

• Coordinate of hormonal activities,

• Transmit nerve impulses,

• Defensive proteins; protect against disease (antibodies).



What is a protein?

➢ Proteins are linear polymers built of monomer units called amino 
acids, which are linked end to end by peptide bonds.

➢ There are about 300 amino acids occur in nature. Only 20 of them 
occur in proteins.

proteins.







2- Secondary structure: 

Results from hydrogen bond

formation between hydrogen of –NH

group of peptide bond and the carbonyl

oxygen of another peptide bond.

According to H-bonding there are two

main forms of secondary structure:

α-helix: It is a spiral structure resulting

from hydrogen bonding between one

peptide bond and the fourth one

β-sheets: is another form of secondary

structure in which two or more

polypeptides (or segments of the same

peptide chain) are linked together by

hydrogen bond between H- of NH- of one

chain and carbonyl oxygen of adjacent

chain (or segment).



• Tertiary structure is 
determined by a variety of 
interactions (bond formation) 
among R groups and between R 
groups and the polypeptide 
backbone.

a. The weak interactions include: 

▪ Hydrogen bonds among polar  
side chains

▪ Ionic bonds between                                         
charged R groups ( basic and 
acidic amino acids)

▪ Hydrophobic 
interactions among 
hydrophobic ( non polar) R 
groups.



b. Strong covalent bonds include disulfide
bridges, that form between the sulfhydryl
groups (SH) of cysteine monomers, stabilize
the structure.





• Quaternary structure: results from the aggregation (combination) of two

or more polypeptide subunits held together by non-covalent interaction like H-

bonds, ionic or hydrophobic interactions.

• Examples on protein having quaternary structure:

– Collagen is a fibrous protein of three polypeptides (trimeric) that are

supercoiled like a rope.

• This provides the structural strength for their role in connective tissue.

– Hemoglobin is a  globular protein with four  polypeptide chains (tetrameric)

– Insulin : two polypeptide chains (dimeric)





Classification of Proteins

• 1) classification of proteins based on physical properties;
• Fibrous Proteins,

• Globular Proteins

• 2) classification of proteins based on function,

• 3) Conjugated proteins



1) classification of proteins based on 
physical properties







2) classification of proteins based on function





3) Conjugated Proteins


