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For a recombinant protein to become a human 
therapeutic, its biophysical and biochemical 

characteristics 
must be well understood. 
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PROTEIN STRUCTURE 
 

• Primary Structure: 

The functional properties of proteins are derived from 
their folding into distinct three dimensional structures  

 

This alignment of the 20 amino acids, called a primary 
sequence, has in general all the information necessary 
for folding into a distinct tertiary structure comprising 
different secondary structures such as a-helices and 
b-sheets. 
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• All of the 20 amino acids consist of a Cα 
carbon to which an amino group, a carboxyl 
group, a hydrogen, and a side chain bind in L 
configuration. These amino acids are joined by 
condensation to yield a peptide bond 
consisting of a carboxyl group of an amino 
acid joined with the amino group of the next 
amino acid 
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Secondary Structure 
α-Helix 

Immediately evident in the primary structure of a protein is that 

each amino acid is linked by a peptide bond. The amide, NH, is a 

hydrogen donor and the carbonyl, C=O, is a hydrogen acceptor, 

and they can form a stable hydrogen bond when they are 

positioned in an appropriate configuration of the polypeptide 

chain. Such structures of the polypeptide chain are called 

secondary structure. Two main structures, α-helix and β-

sheet. 
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 Hemoglobin  is made up of four subunits, two each of the α and β types. Another example 
is DNA polymerase, an enzyme that synthesizes new strands of DNA and is composed of 

ten subunits 
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The dose–exposure–response relationship and thus the dose of a drug required to achieve a 
certain effect are determined by the drug’s pharmacokinetic and pharmacodynamic 
properties 

Pharmacokinetics and Pharmacodynamics 
of Peptide and Protein Drugs 



Pharmacokinetics and Pharmacodynamics 

Pharmacokinetics  describes  the  time  course  of the concentration of a drug in a 

body fluid, preferably  plasma or blood, that results from the administration of a 

certain dosage regimen. It comprises all processes affecting drug absorption, 

distribution, metabolism, and excretion. Simplified, pharmacokinetics characterizes 

what the body does to the drug 

. In contrast, 

pharmacodynamics characterizes the intensity of a drug effect or toxicity resulting 

from certain drug concentrations in a body fluid, usually at the assumed site of drug 

action. It can be simplified to 

 what the drug does to the body 
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