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Genetics: Detox Interpretation 

About: 

 This document includes interpretations based on the research and work of Michalene 

Casey.  To learn more, visit www.MichaleneCasey.com  

 For details on SNPs, visit www.SNPedia.com, www.genecards.org, or www.wikipedia.com. 

 For reports based on 23andMe raw data, visit www.GeneticGenie.org and 

www.mthfrsupport.com. 

 

Gene & Variation rsID “Normal” 
Alleles 

Meaning 

CYP1A1*2C A4889G rs1048943 TT CYP1A1 Detoxifies polycyclic aromatic hydrocarbons (PAHs) 
produced from the combustion of organic materials (i.e., 
exhaust fumes, charbroiled meats, etc.) 
 

 

CYP1A1 m3 T3205C rs4986883 TT 

CYP1A1 C2453A rs1799814 GG 

CYP1A2 164A>C rs762551 AA CYP1A2 Affects caffeine metabolism and estrogen metabolism.  
SNPs here can increase risk of breast cancer, ovarian cancer, 
and prostate cancer. 

CYP1B1 L432V rs1056836 CC CYP1B1 Affects caffeine metabolism and estrogen metabolism.  
Can increase risk of breast cancer, ovarian cancer, and prostate 
cancer. Causes upregulation of the 4-hydroxylation of estrogen, 
the dangerous metabolite that can contribute to breast 
proliferation and the etiology of breast cancer. 

CYP1B1 N453S rs1800440 TT 

CYP1B1 R48G rs10012 GG 

CYP2A6*2 1799T>A rs1801272 AA CYP2A6 Detoxifies nitrosamines and nicotine. 

 

 

 

 

CYP2A6*20 

 

 

 

rs28399444 

 

 

II 

 

 

 

CYP2C9*2 C430T rs1799853 CC CYP2C9 Responsible for metabolizing numerous drugs such 
as phenytoin, tamoxifen, Coumadin (warfarin), fluvastatin, 
and many nonsteroidal anti-inflammatory drugs (NSAIDs) 
such as aspirin, ibuprofen, and naproxen. People who carry 
CYP2C9 variants may process such drugs differently. 

CYP2C9*3 A1075C rs1057910 AA 

CYP2C19*17 rs12248560 CC CYP2C19 Detoxifies Coumadin (warfarin) and sulfonylureas.  
SNP slows down detoxification.  

http://www.geneticgenie.org/
http://www.drritamarie.com/
http://www.michalenecasey.com/
http://www.snpedia.com/
http://www.genecards.org/
http://www.wikipedia.com/
http://www.geneticgenie.org/
http://www.mthfrsupport.com/
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Gene & Variation rsID “Normal” 
Alleles 

Meaning 

CYP2D6 S486T rs1135840 GG CYP2D6 Responsible for the metabolism of almost 25% of all 
prescription drugs including tricyclics, MAOIs, SSRIs, opiates, 
antiarrhythmics, beta-blockers, and cimetidine.  Full list of 
drugs metabolized is on Wikipedia here:  

http://en.wikipedia.org/wiki/CYP2D6  

This enzyme also metabolizes several endogenous substances 
such as hydroxytryptamines and neurosteroids. It’s an 
independent predictor of breast cancer outcome in post-
menopausal women receiving tamoxifen for early breast 
cancer.  

CYP2D6 100C>T rs1065852 GG 

CYP2D6 2850C>T rs16947 GG 

CYP2E1*1B 9896C>G rs2070676 CC CYP2E1 Metabolizes ethanol, acetone, and acetal, as well as 
various anaesthetics, paracetamol, enzene, carbon 
tetrachloride, ethylene glycol, and nitrosamines which are 
premutagens found in cigarette smoke.  This enzyme is 
induced by ethanol, the diabetic state, and starvation.  

CYP2E1*1B 
10023G>A 

rs55897648 GG 

CYP2E1*4 4768G>A rs6413419 GG 

CYP3A4*1B rs2740574 TT CYP3A4 The most abundant detoxifying enzyme in the liver, 
CYP3A4 is responsible for helping to break down perhaps 60% 
of all known drugs. It also has an important role in the 
breakdown of testosterone and other steroids, including 
cortisol and estrogen. It’s also important in the breakdown of 
organophosphate insecticides (e.g. parathion).  

Grapefruit juice inhibits the action of CYP3A4, which results in 
a higher concentration of many drugs within the body. This 
can have both positive and negative medical consequences. 

Milk thistle has been shown in vitro to inhibit CYP3A4 activity. 
Be careful about taking it if you are on any medications.   Slow 
metabolizers have a significantly increased risk (up to 6-fold) 
of developing prostate cancer.  Polymorphisms are associated 
with higher clinical stage and grade of these cancers, when 
present. 

 

 

 

 

 

 

 

 

CYP3A4*2 S222P rs55785340 AA 

CYP3A4*3 M445T rs4986910 AA 

CYP3A4*16 T185S rs12721627 GG 

http://www.geneticgenie.org/
http://www.drritamarie.com/
http://en.wikipedia.org/wiki/CYP2D6
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Gene & Variation rsID “Normal” 
Alleles 

Meaning 

GSTP1 I105V rs1695 AA GSTP1 One of the glutathione S-transferase enzymes, which 
catalyze the conjugation of glutathione to endogenous and 
exogenous carcinogens, reactive oxygen species, and a variety 
of products of cellular metabolism.  High GSTP1 is associated 
with an aggressive clinical course, poor therapeutic outcome, 
and low patient survival rates.  

Glutathione-S-transferase detoxifies many water-soluble 
environmental toxins, including many solvents, herbicides, 
fungicides, lipid peroxides, and heavy metals (e.g., mercury, 
cadmium, and lead).  The various forms of GST work together 
to eliminate toxins.   

Decreased glutathione conjugation capacity may increase 
toxic burden and increase oxidative stress.    The GSTP1 
polymorphism is associated with increased risk of various 
cancers; risk that is compounded by exposure to cigarette 
smoke and the "absent" GSTM1. It’s also a breast cancer risk 
modifier and affects brain/lungs.   

GSTP1 A114V rs1138272 CC 

SOD2 A16V rs4880 AA SOD2 Superoxide Dismutase is an enzyme that protects cells 
from increased oxidative stress and free radical damage to cell 
structures like membranes, mitochondria, DNA, and proteins.   
It’s responsible for drug metabolism and is a member of the 
iron/manganese superoxide dismutase family. It encodes a 
mitochondrial protein that binds one manganese ion per 
subunit. This protein binds to the superoxide byproducts of 
oxidative phosphorylation and converts them to hydrogen 
peroxide and diatomic oxygen. Mutations in this gene have 
been associated with idiopathic cardiomyopathy (IDC), 
premature aging, sporadic motor neuron disease, and cancer. 

 

 

 

 

 

 

 

NAT1 R187Q rs4986782 GG NAT1 N-acetyltransferase is responsible for the metabolism of 
a number of drugs, and it detoxifies many environmental 
toxins, including tobacco smoke and exhaust fumes.  
Polymorphisms can result in slower than normal or faster than 
normal addition of an acetyl group to these toxins.  Slow 
acetylators have a buildup of toxins in the system and rapid 
acetylators add acetyl groups so rapidly that they make 
mistakes in the process.  Both slow and rapid acetylators are 
at increased risk for toxic overload if they are exposed to 
environment toxins.  If the toxin exposure is reduced, the risk 
is reduced. 

NAT1 R64W rs1805158 CC 

http://www.geneticgenie.org/
http://www.drritamarie.com/
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Gene & Variation rsID “Normal” 
Alleles 

Meaning 

NAT2 I114T rs1801280 CC NAT2 N-acetyltransferase functions to both activate and 
deactivate arylamine and hydrazine drugs and carcinogens. 
Polymorphisms in NAT2 are associated with higher incidences 
of cancer and drug toxicity. Detoxifies many environmental 
toxins including tobacco smoke, exhaust fumes, and 
heterocyclic aromatic amines.  Rapid acetylators increase O-
acetylation of toxins that can actually make the toxins more 
reactive, which may increase risk of lung, colon, breast, 
bladder, head, and neck cancer.   

Smokers and those exposed to second hand smoke with NAT2 
SNPs have a substantially higher of risk of lung and breast 
cancer is than someone with normal NAT activity.  Liberal 
consumption of most vegetables and fruits -- especially 
cruciferous vegetables (broccoli, Brussels sprouts, cauliflower, 
watercress, and cabbage) -- along with garlic, onions, soy, 
grapes, and berries, will increase Phase 2 liver efficiency, 
including acetylation. 

 

NAT2 R197Q rs1799930 GG 

NAT2 G286E rs1799931 GG 

NAT2 R64Q rs1801279 GG 

NAT2 K268R rs1208 AA 

 

http://www.geneticgenie.org/
http://www.drritamarie.com/

