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The information below can help  you unders tand and apply the  resul ts  of  the  DNA 
Prescript ion Drug React ion Test  for  CYP1A2  current ly offered by Genelex.   

CYP1A2 Interpretation 

CYP1A2 is  pr imari ly  responsible  for  the  metabol ism of  some important  medicat ions ,  
including theophyl l ine ,  c lozapine,  and caffe ine .   CYP1A2 is  a lso  involved in  the  
metabol ic  act ivat ion of  carc inogens  f rom chemical  toxins .   There  is  considerable  
var ia t ion in  1A2 metabol ic  act iv i ty  due to  genet ic  factors ,  environmental  factors ,  and 
drug-drug in teract ions .   CYP1A2 is  both  inducible  and can be  inhibi ted ,  “ turned on or  
off”  by many medicat ions  and food-drug in teract ions .   Fluoroquinolones ,  for  example ,  are  
metabol ized by and inhibi t  the  enzyme CYP1A2.   This  can prevent  the  metabol ism of  
concomitant  medicat ions  such as  theophyl l ine  and caffe ine,  causing excess  centra l  
nervous system s ide  effects  and cardiac  s t imulat ion.   Conversely,  smoking may induce 
CYP1A2,  resul t ing in  enhanced metabol ism of  1A2 substra tes  and the  potent ia l  of  sub-
therapeut ic  response.   The var ia t ion of  the  in tensi ty  of  CYP1A2 act iv i ty  could  resul t  in  
increased or  decreased capaci ty  to  act ivate  substra tes .  
 
Genet ic  polymorphisms in  the  CYP1A2 gene inf luence the  magnitude of  CYP1A2 
induct ion.   Two important  polymorphisms that  cause  funct ional  changes  in  enzymatic  
act iv i ty  have been ident i f ied  in  the  CYP1A2*1 al le le .   The CYP1A2*1C  a l le le  is  the  
resul t  of  a  s ingle  point  mutat ion ( -3860 G>A) in  the  5 ' - f lanking region of  human CYP1A2 
gene.   This  a l le le  is  associated  with  decreased CYP1A2 metabol ic  act iv i ty (measured in  
terms of  the  ra te  of  caffe ine  metabol ism) in  comparison to  the  wild- type CYP1A2*1A 
al le le .   The CYP1A2*1F  a l le le  is  the  resul t  of  a  s ingle  point  mutat ion ( -163 C>A) in  
in tron 1 ,  downstream of  the  f i rs t  t ranscr ibed nucleot ide  of  the  human CYP1A2 gene.   This  
a l le le  has  increased induct ion par t icular ly  in  smokers  (measured in  terms of  the  ra te  of  
caffe ine  metabol ism) in  comparison to  the  wild- type CYP1A2*1A al le le .   The dis t r ibut ion 
of  CYP1A2 genotypes  a t  th is  nucleot ide  posi t ion ( -163)  is  as  fo l lows:  *1F/*1F 
(nucleot ide  sequence A/A) ~ 46 %; *1A/*1F (nucleot ide  sequence C/A) ~ 44%; and 
*1A/*1A (nucleot ide  sequence C/C)  ~ 10%, indicat ing that  h igh induct ion is  the  most  
common phenotype.    

Key Terms 
Substrates  -  I f  a  drug is  l i s ted  as  a  substra te  of  a  pathway,  that  is  the  main  pathway for  
metabol ism.  
Inhibitor -  I f  a  drug is  l is ted  as  an  inhibi tor  of  a  pathway,  i t  reduces  or  b locks  the abi l i ty  
of  the  pathway to  metabol ize  the substrates .  
Inducer -  I f  a  drug is  l i s ted  as  an  inducer  of  a  pathway,  i t  wi l l  increase the  abi l i ty  of  the  
pathway to  metabol ize  the substra tes .  
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