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CYP2C9 gene
cytochrome P450 family 2 subfamily C member 9

Normal Function

The CYP2C9 gene provides instructions for making an enzyme that is found in a cell
structure called the endoplasmic reticulum, which is involved in protein processing and
transport. The CYP2C9 enzyme breaks down (metabolizes) compounds including
steroid hormones and fatty acids. The CYP2C9 enzyme also plays a major role in
breaking down the drug warfarin, which thins the blood and prevents blood clots from
forming. This enzyme also assists in metabolizing other drugs such as ibuprofen, which
reduces inflammation.

Health Conditions Related to Genetic Changes

Warfarin sensitivity

Certain common CYP2C9 gene variations (polymorphisms) have been associated with
warfarin sensitivity, a condition in which individuals require lower doses of the drug
warfarin than are usually prescribed. Warfarin is an anticoagulant, which means that it
thins the blood, preventing blood clots from forming.

The CYP2C9 gene polymorphisms associated with warfarin sensitivity change single
protein building blocks (amino acids) in the CYP2C9 enzyme. The altered enzyme
slows the breakdown (metabolism) of warfarin, allowing the drug to remain active in the
body for a longer period of time. People with warfarin sensitivity take longer than usual
to metabolize warfarin and may require lower doses of the drug than are usually
prescribed.

The two most common CYP2C9 polymorphisms in people of European ancestry are
known as CYP2C9*2 and CYP2C9*3. Both of these polymorphisms lead to a decrease
in warfarin metabolism to such degrees that prescription doses are typically reduced by
one-third and one-fifth, respectively. In individuals with African ancestry, the four most
common CYP2C9 polymorphisms associated with warfarin sensitivity are known as
CYP2C9*5, CYP2C9*6, CYP2C9*8, and CYP2C9*11. These polymorphisms lead to a
decrease in warfarin metabolism that would necessitate a reduction in prescription
doses by one-third to one-sixth. In other populations, the effects of these
polymorphisms are less certain but are an active area of research.
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In rare cases in which individuals have more than one CYP2C9 polymorphisms, the
enzyme activity is severely decreased and metabolism of warfarin is very slow. If people
with warfarin sensitivity take the average dose (or more) of warfarin, they are at risk of
an overdose, which can cause abnormal bleeding in the brain, gastrointestinal tract, or
other tissues, and may lead to serious health problems or death.

Other Names for This Gene

« CYPIICY

e cytochrome P-450MP

e cytochrome P450 2C9

e cytochrome P450 MP-4

e cytochrome P450 MP-8

e cytochrome P450 PB-1

* cytochrome P450, family 2, subfamily C, polypeptide 9
» cytochrome P450, family 2, subfamily C, polypeptide 9 gene
 P450 MP-4

* S-mephenytoin 4-hydroxylase

* S-mephenytoin 4-hydroxylase, human

» warfarin-7-hydroxylase, human

Additional Information & Resources

Tests Listed in the Genetic Testing Registry

* Tests of CYP2C9 (https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=1559[geneid])

Scientific Articles on PubMed

* PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28CYP2C9%5BTI1%5D%29+AN
D+%28%28Genes%5BMH%5D%29+0OR+%28GenetictPhenomena%5BMH%5D%2
9%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+720+day
$%22%5Bdp%5D)

Catalog of Genes and Diseases from OMIM

* CYTOCHROME P450, SUBFAMILY IIC, POLYPEPTIDE 9; CYP2C9 (https://omim.
org/entry/601130)

Gene and Variant Databases
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https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=1559[geneid]
https://pubmed.ncbi.nlm.nih.gov/?term=%28CYP2C9%5BTI%5D%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+720+days%22%5Bdp%5D
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NCBI Gene (https://www.ncbi.nlm.nih.gov/gene/1559)
ClinVar (https://www.ncbi.nlm.nih.gov/clinvar?term=CYP2C9[gene])
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Genomic Location

The CYP2C9 gene is found on chromosome 10 (https://medlineplus.gov/genetics/chrom
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