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Ejemplo Paciente

Objective of this profile

The objective of this profile is to evaluate the individual
immune response capacity as well as other related
processes related to inflammation and stress situations
through the expression of genetic polymorphisms. The
aim is to establish a personalized risk assessment that
allows recommending preventive actions.

Inflammation
It is a complex tissue defense mechanism
against physical, chemical or biological
attacks. The release of interleukins
modulates the inflammatory reaction. The
response-defense capacity to the
triggering factor depends, to a large
extent, on its balance and, in turn, may be
the consequence of polymorphisms in
certain genes.

Oxidative stress
An imbalance between the production of
reactive oxygen species and the ability to
neutralize them causes oxidative stress.
This response may be decreased or
increased, depending on polymorphisms in
certain genes that encode antioxidant
molecules.

Vitamins
Vitamins are low molecular weight
substances that are essential for
metabolic balance. In addition to acting as
cofactors for enzymes, they also enhance
immune capacity. Polymorphisms in
certain genes influence their bioavailability
or effectiveness.

Immune system
A failure in tolerance to self- or external
antigens that are not pathogenic per se
can provoke alterations in the immune
system response. Tolerance or faulty
antigen presentation and an inflammatory
trigger mechanism are key to the process.

Infections
When an infection occurs, the body
initiates an immune response that involves
the activation of various proteins and
receptors that trigger the subsequent
cellular and serum response.
Polymorphisms in the genes that encode
these molecules can influence individual
resistance to infection.

Respiratory viral infections
These kind of infections are of global
importance given their high incidence and
potential severity. There are proven
genetic polymorphisms that lead to a poor
response to viral infections such as the
common cold, flu, SARS, or COVID-19.
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Ejemplo Paciente

Selected genetic polymorphisms
The genetic variants analyzed for this report are shown below. They have been selected from the
review of more than 150 verified scientific publications and the implementation of statistical models so
that their consideration in clinical care is useful.

Gene SNP ID SNP Results

ABO rs8176704 ABOrs8176704 GG

ABO rs687289 ABOrs687289 GG

ABO rs8176746 ABOrs8176746 GG

ABO rs507666 ABOrs507666 GG

ACE rs1799752 I/D II

ACE2 rs2285666 439+4C>T CC

BCMO1 rs12934922 Arg267Ser AA

BCMO1 rs7501331 Ala379Val CT

BCMO1 (PKD1L2) rs6420424 778G>A GG

BCMO1 (PKD1L2) rs11645428 80G>A GA

CAT rs1001179 -262C>T TT

COMT rs4680 Val158Met Val/Met

CYP2R1 rs10741657 -1127T>C AG

GPX rs1050450 599C>T TT

GSTM1 GSTM1_CNV *0 0/0

GSTT1 GSTT1_CNV *0 1/1

IFIH1 rs1990760 Ala946Thr CC

IFNG rs2430561 115-483T>A TT

IFNL3 rs8099917 1332T>G GG

IFNL4 rs12979860 5710C>T TT

IL10 rs1800896 -1082G>A CC

IL10 rs1800872 -592T>G TT

IL18 rs187238 -137C>G CC

IL1A rs1800587 -889G>A AG

IL1B rs1143634 315C>T AA

IL6 rs1800796 85+369G>C CC

IL6 rs1800795 -174C>G GG

IRF7 rs1131665 Gln412Arg TT
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Ejemplo Paciente

Gene SNP ID SNP Results

LZTFL1 rs11385942 323+621G>GA GGA

MBL2 rs1800451 Gly57Glu CC

MTHFR rs1801133 677C>T AA

MTHFR rs1801131 1298A>C TT

NFE2L2 rs6721961 -617T>G GG

NQO1 rs1800566 C609T GA

SLC23A1 rs33972313 790G>A GG

SOD2 rs4880 Ala16Val AG

TLR4 rs4986790 Asp299Gly AA

TMPRSS2 rs2070788 1282+587A>G AA

TNFa rs1800629 -308G>A GG

VDBP rs7041 1296 T>G TT

VDR rs1544410 BsmI CT

Risk genotype Normal genotype Protective genotype
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Ejemplo Paciente

Inflammatory mediators

Interleukins (IL) and tumor necrosis factor (TNF) are a set of molecules called cytokines that have the
function of establishing communication and coordinating the response of the immune system. They are
involved in the activation and deactivation of cells of the immune system and in the inflammatory
response.

Polymorphisms of some IL are known to affect their level of expression, so that, given the same level of
stimulus, people can synthesize more or less quantity of a certain IL, depending on their genotype.
Knowledge about the genotype allows to minimize the risk of suffering from certain inflammatory
processes.

Gene SNP ID SNP Results

IL10 rs1800896 -1082G>A CC

IL10 rs1800872 -592T>G TT

IL18 rs187238 -137C>G CC

IL1A rs1800587 -889G>A AG

IL1B rs1143634 315C>T AA

IL6 rs1800796 85+369G>C CC

IL6 rs1800795 -174C>G GG

TNFa rs1800629 -308G>A GG

Consequences
The detected genotypes for the studied genes are associated with a higher global risk of inflammation
compared to the general population.

Recommendations
Because your risk assessment falls into the higher genetic risk category, you would specially benefit
from adopting the following recommendations:
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Ejemplo Paciente

• Avoid unhealthy weight gain, which cause low-grade inflammation.

• Include omega-3 fatty acids (fish oil, krill, or chia or flax seeds) in the diet.

• Avoid foods rich in trans fatty acids and reduce those high in saturated fatty acids and rich in
omega-6 with arachidonic acid, especially mammalian meat.

• Reduce the consumption of simple sugars.

• Increase the intake of raw fruits and vegetables rich in antioxidants (vit. C, A and E, zinc, selenium,
resveratrol ...).

• Consume green tea that is rich in flavonoids and anti-inflammatory catechins.

• Incorporate spices such as turmeric, ginger or stevia into the diet.

• Reduce stress and take care of the quality of your night's rest.

• Avoid toxic habits such as excessive consumption of alcohol and tobacco as well as minimize
exposure to environmental pollutants and toxins.
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Antioxidant defense

The antioxidant capacity is essential for the proper functioning of the immune system. Oxidative stress
occurs through the generation of reactive oxygen species (ROS) that can damage cells, DNA and
proteins, influencing the development of cardiovascular or degenerative diseases and various types of
cancer. ROS are generated in particular metabolic processes, such as inflammation, but also from the
simple act of breathing oxygen.

The harmful ROS are neutralized thanks to the action of various enzymes (SOD2, CAT and GPX).
Together, they transform ROS into water (H2O) and form the first line in the antioxidant defense.

Furthermore, the NQO1 enzyme is involved in the reduction of quinones to hydroquinones. This prevents
these quinones from producing more ROS and therefore results in protection from oxidative stress .

Finally, the activation of these and many other enzymes is modulated by the NRF2 factor, which is
considered a master regulator of the antioxidant system. This allows increasing the production of
enzymes in the face of oxidative overload by activating their genes. Polymorphisms in the NRF2 gene
(NFE2L2) decrease its regulatory capacity and, thus, the response under high oxidative stress.

Gene SNP ID SNP Results

CAT rs1001179 -262C>T TT

GPX rs1050450 599C>T TT

NFE2L2 rs6721961 -617T>G GG

NQO1 rs1800566 C609T GA

SOD2 rs4880 Ala16Val AG

Consequences
Overall, the detected genotypes for the CAT, GPX, NQO1 and SOD2 genes are associated with a slightly
reduced antioxidant defense capacity
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Ejemplo Paciente

• Avoid the induction of Phase I detoxification produced by xenobiotics (acrylamides, aflatoxins,
benzopyrenes, furans, heavy metals, herbicides, heterocyclic aromatic amines (HAA), insecticides,
nitrosamines, pesticides, polycyclic aromatic hydrocarbons (PAH), PVC plastics) because they generate
a lot of oxidative and nitrosative stress.

• Follow a diet rich in micronutrients and antioxidants, increasing the consumption of group B vitamins
(B2, B3, B6, B9, B12), vit. C, vit. E and resveratrol.

• Avoid foods rich in trans fats present in industrially produced foods with vegetable oils such as chips,
salted snacks, pastries, cookies...

• Avoid excessive physical activity in time and intensity (marathon, triathlon, etc.), as it increases
oxidative stress. However, moderate physical activity (walking, swimming, jogging) is beneficial to
health.

• Avoid alcohol consumption because it is one of the main factors of free radical production and it
affects the mitochondrial respiratory chain.
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Ejemplo Paciente

Alterations in the immune system

The complex mechanisms of the immune system sometimes recognize harmless elements as
pathogens and activates the response. If these elements come from food or substances with which we
come into contact on a regular basis, this process is the cause of allergies. Whereas, if a response is
activated against elements in our own body, it is autoimmune diseases or related disorders.

Polymorphisms in various genes involved in the immune system can modulate the risk of triggering or
aggravating these alterations.

The IFIH1 and TLR4 proteins are receptors involved in the recognition and activation of the system
while the IRF7 factor increases gene expression to enhance the response. Finally, the mediators IL6,
IL10 and TNFa affect the inflammation that accompanies the immune process and can worsen it.

Gene SNP ID SNP Results

IFIH1 rs1990760 Ala946Thr CC

IL10 rs1800896 -1082G>A CC

IL6 rs1800795 -174C>G GG

IRF7 rs1131665 Gln412Arg TT

TLR4 rs4986790 Asp299Gly AA

TNFa rs1800629 -308G>A GG

Consequences
The detected genotypes have been associated with a proper functioning of the immune system, which
may imply an expected risk of suffering from immune system disorders and/or autoimmune diseases.

Recommendations
The normal risk associated with the detected genotypes warrants no particular remarks. It is still useful
to adopt these general recommendations:

• Follow a healthy lifestyle, with a mediterranean diet rich in fruits and vegetables.
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Defense against pathogens

Our body is naturally in constant contact with pathogens (parasites, bacteria, viruses, fungi and
archaea). Our immune system is designed to recognize them, initiate a response to fight them, and thus
prevent an infection from developing.

This mechanism, which involves proteins that act as receptors, messengers or triggers, is very complex.
Some of these receptors recognize pathogens to activate the immune response: CD209 seems to be
more associated with viral infections and MBL2 has a greater effect on bacterial infections of various
kinds. MBL2, in addition, also helps the elimination of microorganisms by phagocytic cells.

Other proteins involved are interferons, such as IFN-G, IFN-L3 or IFN-L4, which are secreted in the
presence of pathogens of all kinds and act as messengers to modulate the response. Inflammatory
cytokines such as IL6 and IL10 also participate in this process. A proper inflammatory process is
essential to maintain our defense against pathogens. For this reason, certain polymorphisms that
reduce inflammation play an opposite role in the defense against infections.

Gene SNP ID SNP Results

IFNG rs2430561 115-483T>A TT

IFNL3 rs8099917 1332T>G GG

IFNL4 rs12979860 5710C>T TT

IL10 rs1800896 -1082G>A CC

IL6 rs1800795 -174C>G GG

MBL2 rs1800451 Gly57Glu CC

Consequences
The detected genotypes have been associated with a reduced global defense against infections. This
may be related to a particularly higher risk of infections.

Recommendations
Because your risk assessment falls into the higher genetic risk category, you would benefit the most
from adopting the following recommendations:
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Ejemplo Paciente

• Avoid contact with sick people without protection

• Maintain good hygiene practices: wash your hands properly especially before cooking, eating and
after using the bathroom, coughing or sneezing.

• Follow good food safety practices: clean kitchen utensils, wash fruits and vegetables before eating
them, cook meat well, do not eat raw or undercooked eggs, prefer pasteurized foods, and avoid sharing
food, glasses, plates or cutlery.

• Protect yourself well from cold, currents and sudden temperature changes, and especially avoid cold
or very dry environments. In humid environments, control the appearance of mold.

• In case of being a risk patient, keep vaccinations up to date.

• Follow a proper diet rich in essential nutrients that help strengthen the immune system such as
vitamins A (or beta carotene), C, E, D, selenium, zinc and other antioxidants such as polyphenols and
resveratrol.

• Avoid ultra-processed foods rich in trans fats, reduce saturated fats and refined sugars.

• Perform physical exercise regularly and sleep adequately for a minimum of 7-8 hours. Also, avoid
oxidative stress, especially from tobacco.

It is also warranted to follow specific recommendations:

• It is essential to maintain the integrity of the intestinal wall avoiding having infections of the digestive
system such as intestinal dysbiosis, SIBO, growth of parasites, bacteria, candida or archaea.

• To compensate for the possible dysfunction derived from the studied polymorphisms, to maintain
immunity against pathogens and/or in case of infection, your physician will evaluate the option of
prescribing supplements with echinacea, propolis, beta-glucans, bovine colostrum or lactoferrin that
have antibacterial properties, antiviral and have the ability to increase innate and specific immunity.

• Your physician will consider the use of fungal extracts such as Ganoderma lucidum (Reishi), Grifola
frondosa (Maitake) Inonotus obliquus (Chaga) or Lentinus edodes (Shiitake), which have also been
shown to be effective in treating viral infections.
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Defence against pathogens: respiratory viruses

Of all types of infection, acute respiratory viral infections are the most common among the general
population; more than 200 different viruses have been identified as causing them. The incidence and
severity is conditioned by age, the environment, and underlying diseases.

Viral infection processes depend on both the virus and the host's proteins, and there are various
polymorphisms that can affect this interaction.

TMPRSS2 is a protease that facilitates the entry of certain viruses into cells, mostly influenza viruses
and some coronaviruses. This process takes place together with the protein that acts as a receptor for
these viruses, ACE2, which reduces blood pressure and inflammation. On the other hand, the enzyme
ACE exerts an opposite effect on them. Respiratory infections can alter the balance between ACE and
ACE2 in a way that considerably increases inflammatory processes and cardiovascular stress.

A comprehensive review of the scientific studies on SARS-CoV-2 published to date shows that blood
group A and the candidate gene LZTFL1 have been specifically associated with increased incidence
and/or severity of COVID-19.

Given the high infective rate of these infections, it is essential to follow preventive measures regardless
of individual risk in order to protect those at greatest risk.

Gene SNP ID SNP Results

ABO rs8176704 ABOrs8176704 GG

ABO rs687289 ABOrs687289 GG

ABO rs8176746 ABOrs8176746 GG

ABO rs507666 ABOrs507666 GG

ACE rs1799752 I/D II

ACE2 rs2285666 439+4C>T CC

LZTFL1 rs11385942 323+621G>GA GGA

TMPRSS2 rs2070788 1282+587A>G AA
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Ejemplo Paciente

Consequences
The detected genotypes have been associated with an expected global susceptibility to respiratory viral
infections compared to the general population.

The genotype detected for ABO indicates blood group 0, which has been associated with a normal risk
of COVID-19. However, a slightly increased risk has been detected for LZTFL1.

Recommendations
The normal risk associated with the detected genotypes warrants no particular remarks. However, it is
still essential to adopt these general recommendations to prevent the transmission of viruses:

• Ensure good hygiene practices.

• Follow a healthy lifestyle, with a mediterranean diet rich in fruit and vegetables.

• Perform moderate physical exercise, reduce oxidative stress and try to ensure good psycho-
emotional health to keep the immune system in good condition.
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Vitamins and the immune system

Vitamins are nutrients that, when ingested in a balanced way and in adequate doses, are essential for
the proper functioning of the body. In addition, along with other nutritional elements, they play an
important role as cofactors of many metabolic pathways and are considered essential for the integrity
and functioning of the immune system.

Some vitamins such as vitamin A, those of group B, C or D exert an immunomodulatory effect and
influence the susceptibility to infection.

• Vitamin A is a fat-soluble vitamin that is essential for the immune system, since it increases resistance
to infections and the production of antibodies. It is also very important for sight and helps in the
formation and maintenance of teeth, bone and soft tissues, membranes and skin.

• Group B vitamins are water-soluble vitamins that act as cofactors in many enzymatic reactions
related to cell metabolism and brain function. They also play a fundamental role in the proper
functioning of the immune system, increasing the production of immune cells and antibodies.

• Vitamin C, also called ascorbic acid, is a water-soluble vitamin, antioxidant and regulator of the
immune system. In addition, it is also necessary to repair and maintain cartilage, bones and teeth, as
well as for the absorption of iron.

• Vitamin D, or also called calciferol, is a fat-soluble, antimicrobial and immunomodulatory vitamin. It is
essential for the correct absorption of calcium, as well as to maintain appropriate blood levels of both
calcium and phosphorus.

There are genetic polymorphisms related to the synthesis, metabolism or functions of these vitamins
which can lead to a modification in their activity or effect. A deficiency in these vitamins, both at the
genetic and dietary level, can lead to different disorders. Therefore, it is important to know these
polymorphisms and adapt eating habits, thus helping the correct functioning of vitamins.
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Vitamin A

Vitamin A is important for multiple functions related to sight, the immune system, and reproduction.

Gene SNP ID SNP Results

BCMO1 rs12934922 Arg267Ser AA

BCMO1 rs7501331 Ala379Val CT

BCMO1 (PKD1L2) rs6420424 778G>A GG

BCMO1 (PKD1L2) rs11645428 80G>A GA

Consequences
The transformation of beta-carotene (provitamin A) into active vitamin A is controlled by the BCMO1
gene. The detected genotype is associated with a production of vitamin A more efficient than normal.

Recommendations
As long as a healthy lifestyle is followed, with little oxidative stress and a diet rich in vitamin A, the
detected genotype is associated with a lower risk of suffering from vitamin A deficiency.
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Vitamin B

Group B vitamins are very important given that they are cofactors in many enzymatic reactions related
to cell metabolism. A defficiency can be very harmful to health.

Gene SNP ID SNP Results

COMT rs4680 Val158Met Val/Met

MTHFR rs1801133 677C>T AA

MTHFR rs1801131 1298A>C TT

Consequences
The COMT enzyme degrades catecholaminergic neurotransmitters and certain xenobiotics with the help
of group B vitamins. The detected genotype is related to normal enzyme activity.

Methylation of vitamins B9 and B12 into their active form require the MTHFR enzyme. The detected
genotypes are related to a reduced enzymatic activity compared to the general population.

Recommendations
• Specific supplementation of already methylated B9 and B12 vitamins or SAMe is recommended due
to low methylation capacity. Betaine and creatine also help lowering homocysteine levels.

• Your physician will consider further controlling blood homocysteine.
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Vitamin C

Vitamin C, also called ascorbic acid, is a water-soluble vitamin, antioxidant and regulator of the immune
system. In addition, it is also necessary to repair and maintain cartilage, bones and teeth, as well as for
the absorption of iron.

Gene SNP ID SNP Results

GSTM1 GSTM1_CNV *0 0/0

GSTT1 GSTT1_CNV *0 1/1

SLC23A1 rs33972313 790G>A GG

Consequences
The transporter encoded by the SLC23A1 gene is responsible for the absorption of vitamin C. The
detected genotype is related to normal vitamin C levels.

This vitamin is easily oxidizable to its inactive form, which is regenerated to its active form through
GSTT1 and GSTM1 enzymes, among others. The detected genotypes indicate a complete absence of one
GST. It has been linked to lower levels of vitamin C and it is easier for nonfunctional GST carriers to
present vitamin deficiency, given that they are more sensitive to vitamin C-poor diet.

Recommendations
The detected genotypes are associated with a normal risk as long as a healthy lifestyle is followed to
prevent a vitamin C deficiency:

• Eat foods naturally rich in vitamin C such as certain fruits (acerola, kiwi, lemon, papaya, orange),
vegetables (broccoli, raw red pepper) and foods artificially enriched with vitamin C.

• Carry out moderate physical activity and avoid excess oxidative stress (especially tobacco).
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Vitamin D

Vitamin D plays an important role in maintaining bone structure and muscle function, as well as having
an immunomodulatory effect.

Gene SNP ID SNP Results

CYP2R1 rs10741657 -1127T>C AG

VDBP rs7041 1296 T>G TT

VDR rs1544410 BsmI CT

Consequences
The CYP2R1 enzyme is the responsible for endogenous synthesis of active vitamin D. The detected
genotype is associated with a slightly reduced synthesis, which may increase the risk of vit. D deficiency.

VDBP is a protein that transports vitamin D for in the bloodstream. Only the free vitamin is bioactive.
The detected genotype is related to adequate free vitamin D levels according to nutritional criteria.

Vitamin D exerts its effects by binding to the VDR receptor. The detected genotype is related to a
slightly decreased affinity between vitamin D and its receptor, resulting in a reduced vitamin D effect.

Recommendations
The detected genotypes are associated with an adequate vitamin D function as long as a healthy
lifestyle is followed:

• Eat foods rich in vitamin D3, calcium and flavonoids (present in tea, garlic, onions,...).

• Practice regular physical activity.

• Unless there are other risk factors that contraindicate it, it is good to be exposed to sunlight.
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Additional information

The genetic polymorphisms included in this report have been selected on the basis of scientific
publications that endorse their interpretative value for predicting individual health risks.

There are changes in genes, which do not directly cause disease, but which alter the activity of an
enzyme, a transport protein or a receptor, which may themselves condition metabolic dysfunction, or in
association with other variants. Therefore, they can predispose to diseases or health alterations, if life
habits are not implemented and if appropriate nutritional or pharmacological supplements are not used.

Its objective is to make a risk prediction, i.e. Predictive Medicine, in order to implement a Personalized
Preventive Medicine.

The genetic polymorphisms that appear in this report are not directly a specific diagnosis, but a
complementary help for the health professional who has requested them. Consequently, it is solely
responsible for the conclusions and recommendations to the patient that it deems appropriate in each
case, regardless of what can be stated in general terms in this report.

It is the responsibility of the health care professional to incorporate the data in this report and any
recommendations that may arise from the interpretation of these polymorphisms into the patient's
medical record, along with other results from conventional analyses or other complementary
explorations.

This report may contain lists of suggested foods based on their nutrient content that may be beneficial
to the patient. However, such foods may not be indicated for food intolerances, allergies, specific diets,
or medications that the patient may be taking. Therefore, this report and its contents should be reviewed
together with the prescribing physician and decide within the suggested foods which to take. If not,
establish other food supplements.

The processing laboratory is responsible for the accuracy of the results obtained, but the interpretation
of the results is the responsibility of the health professional who requested them.

The genetic results presented do not allow us to conclude with certainty about the development of a
disease or its susceptibility, because the tests carried out do not allow us to consider all the factors that
contribute to the relative risk of a given susceptibility or of the possible evolution of a disease. Complex
variables such as the degree of risk to develop adverse effects to drugs, or to suffer from multifactorial
diseases in which genetic factors are not totally determinant are also relevant.
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