
Genomics & Inflammation



Three aspects of genomics to consider:

1. Genetic influence on the 
inflammatory response itself and 
involved chemicals

2. Genetic influence on specific 
nutrients - related to inflammation

3. Another consideration is the 
detoxification process – toxins 
contribute to inflammation



Inflammatory response

UBA1 gene encodes a protein critical to 
activating ubiquitin 

When ubiquitin is not present in a cell, 
cytokine levels increase and trigger 
inflammation

Ubiquitin is one of the several protein 
that help breakdown damaged proteins 
or ones that are not needed in a cell



VCAM-1 and ICAM-1 have been linked 
to inflammation in the liver

But a quantitative fingerprint of gene 
expression associated with 
inflammation has not been defined

We don’t know how many genes may 
be involved



GeneOntology (GO) is a database for 
genes

Under the category of “inflammatory 
response”, 371 genes are listed for 
humans

TNF-alpha is listed, but IL-6 is not

So it’s incomplete



What is known about the inflammatory 
response:

There’s a focus on what influences 
macrophages and their flexibility 
(plasticity)

This would determine whether there is a 
genetic connection to how macrophages 
respond to chemicals that are designed 
to signal their response

It could be a factor in chronic 
inflammation if there isn’t a sufficient 
macrophage response



There is also the possibility that there is a 
residual genetic and epigenetic memory 
from past reactions that influence how the 
macrophages react

There is not enough info for this to be of any 
use at this time 

However, looking at known epigenetic 
factors that can modify the inflammatory 
response would be the solution – no matter 
the genomics

The genetic info of the person may be 
helpful in determining how many of the 
epigenetic factors are needed



Genomic Testing

A genomic report is not definitive

How it plays out is based on diet and 
lifestyle, and environment

Not deterministic

Goal: Optimal presentation of their 
genome

Genes set boundaries but don’t set a 
pathway of diet and lifestyle



Inflammatory Genetic Testing
Looking at nutrients:

CYP2R1 - Controls the efficiency with 
which the body converts Vitamin D2 from 
the sun into activated D3

The closer one’s ancestors are to the 
equator – the more likely the conversion 
will be slower (to prevent toxicity)

VDBP - Responsible for the binding, 
solubilization, bioavailability, and 
transport of vitamin D



Dosage should be spread out during 
the day and not taken in the evening

Vitamin D influences circadian rhythms 
through its association with the sun

VDR encodes for Vitamin D receptors 
and is involved in initiating the 
functions of vitamin D

People with poor vitamin D receptor 
binding should supplement with more 
active forms of the vitamin



Glutathione and methylation play a key 
role in the detoxification process

And the protection against oxidative 
stress

Several genes can contribute to issues 
with these two elements

Can be missing a gene, or they can have a 
genetic “SNP” (single nucleotide 
polymorphisms) – a mutation or variant 
of the gene

Either can affect the person’s ability to 
perform a function related to the gene



Methylation Genes
MTHFR- Risk of folate deficiency 

SHMT1 – Should avoid a methylated form of 
folate (B9)

MTRR - Provides information to make the 
enzyme methionine synthase - which is needed
for converting homocysteine to methionine

FUT2 – Risk of B12 deficiency

MTR – should avoid methylated forms of B12 
and use adenosyl or hydroxy form - avoid 
methylcobalamin

Cyanocobalamin converts to adenosyl and 
hydroxy



GSTT1 – Processing vitamin C from the diet 
depends on this gene

GSTT1 and GSTM1 genes influence the efficiency 
of the GSTT1 and GSTM1 enzymes and the 
removal of free radicals or oxidants – linked to 
mitochondrial and cellular damage

GSTT1 and GSTM1 are associated with glutathione 
and its ability to detox

Poor GSTT1 and GSTM1 function is associated 
with fatigue and lack of energy



GSTP1 gene influences the efficiency of 
the GSTP1 enzyme - involved in the 
removal of toxins such as mold, cigarette 
smoke, perfumes, and polyaromatic 
hydrocarbons. 

Poor GSTP1 may result in migraines, 
nerve and muscle pain

– could be due to poor physical removal 
of toxins after Phase I and II

SLC23A1 - Directs the absorption and 
tissue distribution of dietary vitamin C, 
increases the risk of colds, flu, and other 
infections, fatigue and lack of energy



COMT gene produces an enzyme called 
catechol-O-methyltransferase

Helps detoxify both substances 
produced by the body and 
environmental toxins

Variations in the COMT may change the 
way individuals respond to vitamin E 
supplementation – GG variant slight 
increase in risk for cancer

Vitamin E supplement is not defined 
(synthetic vs natural)



SLC30A3, rs11126936: Gene for zinc 
transporter involved in zinc 
homeostasis

Variants have been linked to major 
depression disorders

SELENBP1: Gene codes for a selenium 
binding protein – variant in this gene 
could lead to deficiency in selenium 
which is associated with cancer and 
neurological disorders



DNA Company includes all the previous in 
their testing except zinc and selenium

Includes several tests Nutrigenomix doesn’t

Nutrigenomics includes in their test: 

IL-6, rs1800795: Interleukin 6 
(inflammatory marker)

NOS3, rs1799983: Nitric oxide which is 
involved in producing antioxidants

Remember: The tests are not definitive but 
may yield useful info for some people after 
other strategies fail

https://www.thednacompany.com/
https://nutrigenomix.com/


Pharmacogenomics

Looks at how DNA can affect how a 
person reacts to a specific drug

Includes:

•Risk of side effects

•Effectiveness of the drug 

Only a few drugs have been tested

The goal is to someday  be able to 
completely customize drug protocols



Depression and Amitriptyline: Breakdown of the drug is influenced by two genes called 
CYP2D6 and CYP2C19



Breast Cancer and T-DM1. Some breast cancers make too much HER2, a receptor, and this extra HER2 
helps the cancer develop and spread. The drug T-DM1 can be used to treat this type of breast cancer 
and works by attaching to HER2 on cancerous cells and killing them



Statin Drug Simvastatin and Muscle Problems: 

Statins act in the liver to help lower cholesterol (are actually anti-inflammatory.) They are 
transported into the liver by a protein made by the SLCO1B1 gene. Some people have a specific 
change in this gene that causes less Simvastatin taken into the liver. High doses of Simvastatin can 
build up in the blood, causing muscle problems, including weakness and pain.



Genomics and the taste of food

Mediterranean Diet can interact with the 
genome, reducing the risk of disease in 
the most genetically susceptible 
individuals

Understanding genetic susceptibility, 
epigenetic mechanisms, and the
influence of the metabolome (organism's 
genome and its environment) in more 
detail may be important in gastronomy, 
which is the practice of selecting, 
cooking and eating food



Genomics isn’t just about health-disease 
phenotypes, but also about food, taste and 
smell perception and preferences for 
certain dishes

It’s easier to understand epigenetics in this 
light

If genes can determine food preferences –
practicing eating differently can change 
how the gene expresses itself

And therefore, allow for a different 
outcome for the person with diet



We can worry about the genes or we 
can focus on epigenetic factors that 
have been shown to play a role:

Sleep

Exercise

Gut bacteria

Stress and emotions

Nutrient-dense foods



Genetic testing can be helpful to know 
if a person needs more of a given 
nutrient

Or the best form for them in some 
cases

It can also help us understand if certain 
biological processes are not working as 
they should

But epigenetics can modify this for the 
benefit of the person, and it fits what 
we do
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