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GENE 

• A code made up of pairs of bases carried on the DNA molecule. 

  

• Each DNA molecule contains many genes. 

 

• The basic physical and functional units of heredity 

 

• Genes vary in size and exon content 

 

• has regulatory sequences such as promoters and enhancers, 
which control the transcription of the open reading frame. 

 

 

 



GENE 

• Each chromosome carries a couple of thousand genes  

 

• Many of these are common to all human beings. 

  

 99.9% of your DNA is identical to everyone else's. 
 

• The remaining 0.1% influences the differences between us 

– height, hair color and susceptibility to a particular disease 

– And so on 

 

 



What drugs 

1. Drug with narrow therapeutic range 
eg; theophyline 
 
2. Drug with life-threatening adverse effects 
eg; warfarin 
 
3. Drug therapies of which individual response can 
badly be predicted 
eg; antidepressant drugs 
 
4. Drug therapies of which quick response is required 
eg; analgesic drugs 



 



Phenotypes of CYP450 

1. Poor metabolizer (PM) 
- has low metabolic capacity 
- has two mutant alleles 
 
2. Intermediate metabolizer (IM) 
- has metabolic capacity between PM and EM 
-has one reduced activity allele and one null 
 

3. Extensive metabolizer (EM) 
- has regular metabolic capacity 
- has at least one and no more than two 
normal functioning alleles 
 
4. Ultrarapid metabolizer (UM) 
- has higher metabolic capacity than EM 
- has multiple copies of functional alleles 
 





 





CYP2D6 
• Discovered in the 1970s, one of the most widely studied 

polymorphisms in drug metabolism 

 

• 2% of total liver CYP content 

 

• Distribuiton of PM: 7% of Caucasians, 1% of Asians  

 

• Involved in metabolism of several drugs 
– Psychotropic medications: tricyclic antidepressants, SSRIs, classical and 

atypical antipsychotics 

– Cardiovascular drugs 

– -receptor antagonists: metoprolol, propranolol, timolol 

– Phenacetine 

– Codeine 

– Abused drugs 



 



CYP2D6 

• More than 50 alleles, encoding enzymes with inactive / decreased 
/ increased / normal catalytic function. 

  
• Poor metabolisers  

– are at risk of drug toxicity even at standard doses, resulting in 
poor compliance 

– may also present with treatment resistance to prodrugs that 
require activation (codeine) 

 
• Ultrarapid metabolisers:  

– delayed therapeutic response or treatment resistance (29% of 
Ethiopians carry multiplicated functional CYP2D6 alleles) 

 



 



 



 



 



Pharmacogenomics 
Drug Targets 

• Direct protein target of drug  
– Receptor 
– Enzyme 

 
• Proteins involved in pharmacologic response  

– Signal transduction proteins or downstream proteins 

 



Beta-2 Polymorphisms and  
Response to Albuterol 

Lima JJ.  Clin Pharmacol Ther 1999; 65:519-25 

•Single 8 mg albuterol dose  
 
•Albuterol-evoked increases in 
FEV1 were higher and more 
rapid in Arg16 homozyotes 
compared with Gly carriers 
 
• Codon 16 polymorphism is a 
determinant of bronchodilator 
response to albuterol 

 
 

Lima JJ et al.  Clin Pharmacol Ther 
1999; 65: 519-25 
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