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Ejemplo Paciente

Objective of this profile

Preventive medicine aims to prevent and avoid the

onset of diseases by treating them before they appear.

At present, genomics is a highly effective tool for

preventing the risk of developing these diseases and

makes it possible to establish personalized preventive

medicine in time, in order to avoid or delay them.

Hepatic detoxification

Hepatic detoxification is a fundamental

process for the elimination of pollutants

and toxins that could potentially interfere

with the proper functioning of the

organism and harm long-term health. In

this section, we study genetic variants

that influence the elimination of these

substances.

Nutrigenetics

Nutrigenetics studies how genetic variants

influence the response to certain nutrients

and the predisposition to develop certain

diseases. Thus, its objective is to be able to

recommend personalized nutritional

habits to improve health and prevent the

appearance of these pathologies.

Intestinal health

Intestinal problems are of multifactorial

etiology, usually caused by internal

factors, but can also be due to external

factors, and their symptomatology can

range from very mild to more severe

cases. This chapter is dedicated to the

study of genes related to certain

gastrointestinal pathologies.

Immune system

The immune system protects us from

pathogens and toxins in the environment,

but its capacity can vary among

individuals due to the presence of certain

genetic polymorphisms that, for example,

can increase susceptibility to certain

infections. It is essential to know them in

order to keep it in good condition and

promote health.

Genetic risk of thrombosis

Thrombosis is the formation of a clot that

blocks a blood vessel due to an imbalance

in the coagulation system. In this section,

genetic polymorphisms are studied to

determine the genetic risk of thrombosis.

Dental health

The chapter dedicated to dental health

evaluates the personalized risk of caries,

bruxism and periodontitis. Its purpose is

that the stomatologist can plan

personalized preventive examinations

and, if necessary, corrective measures

according to the need and risk of each

person.
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Ejemplo Paciente

Analyzed genetic polymorphisms

The genetic variants studied for this report are shown below.

Gene Rs identifier Polymorphism Results

6p21 (DQ2.5) rs2187668 C>T CC

6p21 (DQ8) rs7454108 T>C TT

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

ACTN3 rs1815739 p.Arg577Ter CT

ADORA2 rs5751876 1976T>C TT

ADRB2 rs1042713 Arg16Gly GG

AMBN rs7439186 764C>T CT

AMELX rs17878486 55-951T>C TC

AOC1 rs10156191 47C>T TT

AOC1 rs2052129 -691G>T GT

AOC1 rs1049742 995C>T TT

APOA1 rs670 -75G>A CC

APOA5 rs662799 T1131C AA

APOC3 rs5128 rs5128 (C>G) CC

APOE rs429358 + rs7412 112/158 E3/E3

AQP5 rs3759129 4159A>C CC

AQP5 rs10875989 797T>C TT

BCMO1 rs12934922 Arg267Ser TT

BCMO1 rs7501331 Ala379Val CC

BCMO1 (PKD1L2) rs6420424 778G>A GG

BCMO1 (PKD1L2) rs11645428 80G>A GA

CA6 rs2274326 80-108C>T CT

CA6 rs17032907 259+904C>T CC

CAT rs1001179 -262C>T CT
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Ejemplo Paciente

Gene Rs identifier Polymorphism Results

COMT rs4680 Val158Met Val/Val

COMT rs6269 1-98A>G GG

CYP1A1 rs4646903 *2 wt/wt

CYP1A2 rs2069514 *1C wt/wt

CYP1A2 rs762551 *1F wt/*1F

CYP1B1 rs1056836 *3 wt/wt

CYP2R1 rs10741657 -1127T>C AG

DIO2 rs225014 Thr92Ala CT

DRD2 rs6277 957C>T GA

DRD2 rs1800497 32806C>T GG

DRD2 rs6275 939A>G GG

DRD3 rs6280 25C>T TT

ENAM rs3796704 2288G>A AA

F11. rs2036914 rs2036914 (T>C) TC

F12 rs1801020 46C>T GG

F13A1 rs5985 Val34Leu CC

F2 (Factor II) rs1799963 20210G>A GG

F5 (Factor V) rs6025 1691G>A GG

FAAH rs324420 385C>A AA

FABP2 rs1799883 Ala54Thr TC

FGG rs2066865 rs2066865 (G>A) GA

FTO rs9939609 rs9939609 (T>A) TT

GHRL rs696217 Leu72Met GG

GPX rs1050450 599C>T CC

GSTM1 GSTM1_CNV *0 1/1

GSTM3 rs7483 3209G>A TT

GSTP1 rs1695 Ile105Val Ile/Ile

GSTT1 GSTT1_CNV *0 1/1

HFE rs1800562 Cys282Tyr GG

HFE rs1800730 Ser65Cys AA

HFE rs1799945 His63Asp GG

HTR2A rs6313 102G>A GA
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Gene Rs identifier Polymorphism Results

IFIH1 rs1990760 Ala946Thr CC

IFNG rs2430561 115-483T>A TT

IFNL3 rs8099917 1332T>G GG

IFNL4 rs12979860 5710C>T TT

IL10 rs1800896 -1082G>A TT

IL10 rs1800872 -592T>G TT

IL18 rs187238 -137C>G CG

IL1A rs1800587 -889G>A GG

IL1B rs1143634 315C>T GG

IL23R rs11465804 75358T>G TT

IL6 rs1800795 -174C>G CC

IL6 rs1800796 85+369G>C GG

IRF1-AS1 rs2188962 131770805C>T CT

IRF7 rs1131665 Gln412Arg TT

KLK4 rs2235091 613-129A>G GG

KRT75 rs2232387 481C>T CT

LCT rs4988235 -13910C>T TT

LEP rs13245201 1414G>A GG

LEPR rs1137100 rs1137100(A>G) GG

LTF rs13070740 44-1905G>A GG

LZTFL1 rs11385942 323+621G>GA GGA

MBL2 rs1800451 Gly57Glu CC

MMP9 rs3918242 -1562G>A GG

MTHFR rs1801131 1298A>C TT

MTHFR rs1801133 677C>T GG

NAT2 rs1799931 *7A/B wt/wt

NAT2 rs1801280 *5A wt/*5A

NAT2 rs1799930 *6A wt/*6A

NFE2L2 rs6721961 -617T>G GG

NOD2 rs2066847 37732dup DI

NOD2 rs2066845 30491G>C GG

NQO1 rs1800566 C609T GG
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Gene Rs identifier Polymorphism Results

OPRM1 rs1799971 118A>G AG

PAI1 rs1799889 -816G>A AA

PPARG rs1801282 P12A CC

PRDM1 rs7746082 106435269G>C GG

PTPN2 rs2542151 12779947G>T GG

SERPINC1 rs121909548 Ala384Pro CC

SLC22A23 rs17309827 655-17229T>G GG

SLC23A1 rs33972313 790G>A GG

SLC2A4 rs5415 4428T>C TC

SOD2 rs4880 Ala16Val GG

SULT1A1 rs9282861 *2 GG

TAB2/MAP3K7IP2 rs7758080 43020A>G AA

TAS1R2 rs35874116 571T>C TT

TAS1R3 (INTS11) rs3845293 -32+26A>C CC

TAS2R38 rs1726866 785G>A GG

TLR4 rs4986790 Asp299Gly AA

TMPRSS2 rs2070788 1282+587A>G AA

TNFa rs1800629 -308G>A GG

TNFSF15 rs11554257 117605070T>C TC

TNFSF15 rs4263839 6969T>C GA

TNXB rs17207986 2585A>G TT

TUFT1 rs3790506 415-273G>A AA

TUFT1 (CGN) rs7552458 14-2200T>G GG

VDBP rs7041 1296 T>G AA

VDR rs1544410 BsmI CT

VDR rs731236 TaqI GG

Risk Normal N/A
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Hepatic detoxification

Hepatic detoxification is a set of mechanisms that the body has to get rid of

substances that could potentially interfere with the proper functioning of the

organism, and harm long-term health. It is often necessary for the body to carry out

chemical transformations on these substances to facilitate their elimination. In this

section, we study polymorphisms in genes related to the elimination of these

substances. These reactions are classified into Phase I and Phase II liver reactions.
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Ejemplo Paciente

Hepatic detoxification pathways

Hepatic metabolism is a process by which the body facilitates the clearance of substances such as

drugs or other xenobiotics. In general terms the process consists of making the molecules more soluble

in water to improve their excretion. There is a small group of enzymes responsible for the metabolism of

these substances.

The process of liver detoxification takes place in two phases. The first aims to modify the xenobiotics by

creating polar groups to which, in the second, certain molecules are added in order to promote their

elimination.

Phase I involves oxidation reactions mediated by enzymes of the cytochrome P450 superfamily (CYP).

In the next phase, thanks to different enzymes, there are conjugation reactions using the polar groups

present in the intermediary molecules. The molecules that are conjugated in phase II can be glutathione

or methyl groups, for example.

Although on many occasions the liver metabolism inactivates xenobiotics, not in all cases the product is

inactive. It can generate molecules with toxic activity that cause damage in the body. For this reason, a

correct balance between the different detoxification reactions is essential.
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Phase I hepatic detoxification

The detoxification of xenobiotics is carried out in two phases: Phase I and Phase II. Phase I, is

characterized by oxidation, reduction or hydrolysis reactions. This process can make a substance less

aggressive or, that an inert substance becomes a toxic one.

These reactions are catalyzed by the cytochrome P450 (CYP) family. CYP1A1, CYP1A2 and CYP1B1 are

analyzed that can present polymorphisms and result in an alteration in their activity.

• CYP1A1 is an enzyme responsible for metabolizing environmental toxins, such as benzopyrenes

generated during chemical synthesis processes and polycyclic aromatic compounds contained in

tobacco smoke.

• CYP1A2 is an enzyme involved in the metabolic activation of environmental toxins such as heterocyclic

amines or nitroaromatic compounds of tobacco smoke.

• CYP1B1 is an important enzyme in the metabolism of various xenobiotics and in the synthesis of

cholesterol, steroids and other lipids. It also metabolizes estrogens.

Gene Rs identifier Polymorphism Results

CYP1A1 rs4646903 *2 wt/wt

CYP1A2 rs2069514 *1C wt/wt

CYP1A2 rs762551 *1F wt/*1F

CYP1B1 rs1056836 *3 wt/wt

Consequences
The detected genotype for the studied genes is related to a normal Phase I hepatic detoxification

enzyme activity, despite not being very frequent in the population.

Recommendations

The most important thing in Phase I is to avoid its substrates and especially any inductors that activate

it. Therefore it is recommended to:

• Avoid benzopyrenes and Polycyclic Aromatic Hydrocarbons (PAH), as well as heterocyclic aromatic

amines (HAA).
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Ejemplo Paciente

• Avoid acrylamides, furans, nitrosamines and also aflatoxins.

• Avoid industry-derived chemicals, heavy metals such as mercury, lead, arsenic, nickel, aluminum,

tungsten, beryllium, platinum, copper, uranium ... and PVC plastics.

• Moderate the intake of glucosinolates such as sulforaphane and isothiocyanates

present in cruciferous vegetables (broccoli, watercress, brussels sprouts, radishes, turnips, cabbage,

cauliflower... ).

• Increase the consumption of foods rich in resveratrol.
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Antioxidant defense

Oxidative stress occurs through the generation of reactive oxygen species (ROS) that can damage

cells, DNA and proteins, influencing the development of degenerative, cardiovascular diseases or

various types of cancer. ROS are generated in particular metabolic processes, such as inflammation,

but also from the simple act of breathing oxygen.

These harmful substances are neutralized thanks to the action of various enzymes. Among them, SOD2

constitutes the first step in this antioxidant pathway. It transforms superoxide radicals (a type of ROS)

that are produced by many redox reactions into hydrogen peroxide (H2O2), which is then converted to

water (H2O) by the CAT and GPX enzymes. These three 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 from hydrogen peroxide and therefore results in a protection

of cells 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.
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Gene Rs identifier Polymorphism Results

CAT rs1001179 -262C>T CT

GPX rs1050450 599C>T CC

NFE2L2 rs6721961 -617T>G GG

NQO1 rs1800566 C609T GG

SOD2 rs4880 Ala16Val GG

Consequences
The detected genotype for the enzyme genes is related to a normal antioxidant defense, despite not

being very common in the population.

Recommendations

To increase the antioxidant activity:

• Avoid the induction of Phase I detoxification produced by benzopyrenes, polycyclic aromatic

hydrocarbons (PAH), heterocyclic aromatic amines (AAH), acrylamides, furans, nitrosamines,

insecticides, herbicides, pesticides, heavy metals, PVC plastics, aflatoxins... 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:

B6, B9, B12, B2, B3, vitamins C and E and resveratrol.
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Phase II hepatic detoxification - Glutathione conjugation

The bioactive substances of Phase I detoxification are transformed into more soluble substances

through the addition of polar molecules by reactions of: sulfation, glutathione conjugation, amino acids,

methylation, acetylation and glucoronidation. Once transformed, they can be easily eliminated by the

liver or kidneys.

In this chapter we study glutathione S-transferases (GSTs), enzymes involved in the addition of a

glutathione group to Phase I molecules. GSTs may present polymorphisms that may reduce or even null

their activity and this leads to a reduction in the Phase II detoxification capacity.

GSTs play an important role in susceptibility to environmental diseases, have also been linked to

different types of cancer (lungs, bladder, colon, skin, ovaries, etc.) and can be considered as risk

modifiers for various diseases, induced by the environment.

Gene Rs identifier Polymorphism Results

GSTM1 GSTM1_CNV *0 1/1

GSTM3 rs7483 3209G>A TT

GSTP1 rs1695 Ile105Val Ile/Ile

GSTT1 GSTT1_CNV *0 1/1

Consequences
The detected genotype for the studied genes is related to a slightly reduced glutathione conjugation

capacity compared to non-variant homozygotes.

Recommendations

• Avoid exposure to benzenes and ethylbenzenes, epoxies, herbicides and pesticides, polycyclic

aromatic hydrocarbons (PAH), quinones, tobacco smoke and mercury amalgams use.

• Avoid consuming roasted products, as well as acrolein, which is generated by grilled, barbecued or

fried foods.

• Consume Silybum marianum, Ginko biloba, and species such as cinnamon and turmeric.
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Supplementation

Although the risk model with the results obtained does not indicate a need for the use of supplements,

they may be useful in case of insufficient intake through the diet.

• Fermented Papaya • Selenium

• Group B vitamins • Vitamin C
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Phase II hepatic detoxification - Sulfation

Phase II detoxification also involves sulphotransferase 1A1 (SULT1A1) which belongs to the

sulphotransferase family. This enzyme catalyzes the conjugation of a sulfonate group to hydroxyl or

amine groups previously added in Phase I.

The enzyme SULT1A1 is involved in the detoxification of many endogenous and exogenous substances

such as steroids, catecholamines, iodothyronine and some drugs.

Gene Rs identifier Polymorphism Results

SULT1A1 rs9282861 *2 GG

Consequences
The detected genotype in the SULT1A1 gene is related to normal enzymatic activity.

Recommendations

No specific recommendations.
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Phase II hepatic detoxification - Methylation

The Methylation Cycle is a biochemical pathway that contributes to a wide range of crucial biochemical

functions: detoxification, immune function, energy production, mood balance and inflammation control.

All these processes help the body respond to environmental xenobiotics, detoxify, adapt and rebuild.

Thus, a reduction in the function of methylation can contribute to many chronic diseases. Methylation is

involved in almost all biochemical reactions of the body, and occurs constantly in cells.

Gene Rs identifier Polymorphism Results

COMT rs4680 Val158Met Val/Val

MTHFR rs1801131 1298A>C TT

MTHFR rs1801133 677C>T GG

Consequences
The genotype detected for COMT gene is associated with an increased enzymatic activity.

The detected genotype for MTHFR is related to a normal enzymatic activity despite not being very

frequent in the general population.

Recommendations

• Increase the intake of B group vitamins (especially B6, B9 and B12), betaine, and choline.

• Eat foods rich in amino acids, especially tyrosine, tryptophan or phenylalanine (fish, nuts...).

• Yoga or relaxing activities are recommended to reduce stress.
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Phase II hepatic detoxification - Acetylation

The enzyme N-acetyltransferase 2 (NAT2) is related to Phase II hepatic detoxification. It is involved in

the detoxification of a variety of substances to which the body is constantly exposed, such as industrial

pollution, nutrition, smoking and drugs.

NAT2 may present polymorphisms that result in a reduction in its activity, which leads to a lower

efficiency of elimination of substrates of this enzyme, which may accumulate and cause side effects and

even promote various forms of cancer.

Gene Rs identifier Polymorphism Results

NAT2 rs1799931 *7A/B wt/wt

NAT2 rs1801280 *5A wt/*5A

NAT2 rs1799930 *6A wt/*6A

Consequences
The genotype detected for NAT2 (*5A/*6A) gene is related to a very reduced enzymatic activity (slow

acetylator).

Recommendations

•Avoid or reduce the exposure to aromatic and heterocyclic amines (especially in fried products and

barbecue) and to nitrosamines.

•Reduce the intake of animal muscle such as beef, chicken, and fish.

•Prefer the intake of food high in B1, B5 and C vitamins, as well as cysteine-rich products.

Supplements

• Vitamin B1 • Vitamin B5

• Vitamin C • Desmodium

• N-acetylcysteine (NAC) • Milk Thistle
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Nutrigenetics

There are polymorphisms in certain genes that are related to dysfunctions in the

absorption, metabolism or action in the therapeutic target of nutrients and trace

elements. Their practical application consists of recommending personalized

nutritional habits, both for the improvement of health and for the prevention of

certain pathologies. In this section, we study genes related to lipid and carbohydrate

metabolism, caffeine elimination, hunger and satiety control, as well as clinical tissue

hypothyroidism and hereditary hemochromatosis.
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Lipid metabolism

Cardiovascular diseases affect the arteries of the heart and blood vessels of the rest of the body,

mainly the brain, kidneys and lower extremities. The most important are: myocardial infarction and

cerebrovascular accident (thrombosis, embolism and cerebral hemorrhage). They are very serious and

represents the leading cause of death in developed countries.

The cardiovascular risk factors are classified into 2 large groups:

• Modifiable factors: factors on which correct measures can be taken to avoid them such as

hypertension, high cholesterol, metabolic syndrome and diabetes, obesity, smoking, sedentary lifestyle,

alcohol abuse, anxiety and stress.

• Non-modifiable factors: factors that cannot be avoided such as age, sex, race, and family history, ie

genetic factors.

In this section we study the most relevant genetic variants due to their influence on the risk of

triglycerides and high cholesterol.

Gene Rs identifier Polymorphism Results

APOA1 rs670 -75G>A CC

APOA5 rs662799 T1131C AA

APOC3 rs5128 rs5128 (C>G) CC

APOE rs429358 + rs7412 112/158 E3/E3

PPARG rs1801282 P12A CC

Consequences
The detected genotype in the studied genes, considered globally, is related to a lipid metabolism that

corresponds to the majority of the population.

The detected genotype of the APOE gene is associated with variant E3/E3. This genotype has not

correlation neither positive nor negative on cardiovascular health. This variant is related with the risk of

the general population. A personalised diet allows the risk to be optimised.
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Recommendations

• Avoid excessive calorie consumption and reduce overweight and obesity, since they are a

cardiovascular risk factors. Maintain an adequate BMI (Body Mass Index).

• Include foods rich in Polyunsaturated Fatty Acids (omega 3 and 6) from nuts, seeds or vegetable oils.

• Include in the diet Monounsaturated Fatty Acids (omega 9) such as avocado or olive oil.

• Reduce the consumption of refined carbohydrates (pasta, rice, white flours...) and prefer wholemeal

carbohydrates.

• Avoid foods rich in refined sugars such as candies, fruits in syrup, jams, pastries, sliced bread,

cookies...

•Increaseconsumption ofVitamin B3(niacin) present in nuts, fruits and vegetables, whole grain, yeast

and wheat germ.

• Opt for a nutrition rich in fiber.

• Avoid alcohol consumption.

• Practice regular physical activity (at least 150 minutes per week of moderate-intensity exercise).

Due to APOE3/E3 genotype, is recommended to follow a diet with the following composition:

• 25% fat: prioritize monounsaturated and polyunsaturated fat. Avoid trans fats.

• 20% proteins: preference of vegetable origin.

• 55% carbohydrates: complex carbohydrates of low glycemic index and high fiber content.

From an exercise point of view, 50% aerobic and 50% anaerobic are recommended.
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Carbohydrate metabolism

Type 2 diabetes is a metabolic disorder characterized by elevated blood glucose levels due to altered

insulin production or utilization.

Insulin is necessary for the transport of glucose from the blood into the cells, where it is stored for use

when needed.

Patients with type 2 diabetes have cells in different tissues (adipose, hepatic and muscular) that do not

respond correctly to insulin. This phenomenon is called insulin resistance. It is characterized by the lack

of absorption of glucose by the cells, which leads to hyperglycemia. High concentrations of glucose in

the blood cause an increase in the secretion of insulin at the level of the pancreas, which however is not

sufficient to cover the needs of the body.

People who are overweight are more likely to develop insulin resistance, because fat tissue interferes

with the body's ability to use insulin properly. In general, type 2 diabetes develops gradually. Life habits

must be taken into account, but also family history since genetic inheritance plays an important role in

the development of this disease.

Gene Rs Number SNP Results

FABP2 rs1799883 Ala54Thr TC

FTO rs9939609 rs9939609 (T>A) AA

LEPR rs1137100 rs1137100(A>G) AA

PPARG rs1801282 P12A Pro/Pro

Consequences
The detected genotype for the FABP2 gene is related to increased absorption of fatty acids in the

duodenum and hypertriglyceridemia (increased levels of triglycerides in plasma).

In addition, this genotype is associated with a slower metabolism, and greater tendency to weight gain.

There is a relationship between the presence of this genotype, insulin resistance and type 2 diabetes.

The detected genotype detected for the FTO gene is associated with a higher Body Mass Index (BMI),
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especially in sedentary individuals. Overweight people with this genotype are at greater risk of diabetes,

especially when there is a high intake of fat.

The genotype detected for the LEPR gene shows a protective effect against insulin resistance, type 2

diabetes and metabolic syndrome.

The detected genotype for the PPARg gene is the most frequent in the population. However, in a context

like the current one, where the majority of the population consumes a large amount of sugars,

association studies relate the presence of the C allele (proline) with an increased susceptibility to develop

insulin resistance, type 2 diabetes and metabolic syndrome.

Recommendations

• Reduce simple sugars such as white, cane or brown sugar, fructose, honey, candy, chocolate,

molasses, syrups (corn, maple, malt, rice), jellies, jams and sweetened drinks.

• Substitute "whites" (pasta, rice and white flour...) with wholemeal carbohydrates.

• Avoid diet products since they substitute glucose with high levels of fructose or sweeteners that affect

the intestinal microbiota.

• Increase fiber intake to 25-30 g/day. The soluble fiber as the Psyllium reduce the increase of the

glycemia.

• Reduce the consumption of saturated fats, eliminate trans fats and prefer a diet rich in omega 9

monounsaturated and omega 3 and 6 polyunsaturated fatty acids.

• Avoid excess salt as it can cause hypertension, may reduce insulin sensitivity, and contribute to the

development of type 2 diabetes.

• Practice moderate-intensity aerobic physical activity.

• Increase consumption of essential micronutrients and trace elements such as:

- Arginine, vitamin C, D, E, lycopene and L-carnitine: facilitate the action of insulin.

- Zinc, magnesium and alpha lipoic acid: promote glucose transport.

- Chromium: important in the metabolism of glucose and reduces the desire for sugar.

- Co-enzyme Q10: promotes the release of energy from the mitochondria.

- B group vitamins: especially B6 (pyridoxine), B5 (or pantothenic acid) which play a crucial role in the

metabolism of carbohydrates, proteins and fats.
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Caffeine elimination

The caffeine molecule is structurally similar to adenosine, so it binds to adenosine receptors present on

the surface of cells without activating them, acting as a competitive inhibitor. Many tissues have

adenosine receptors that are associated with fatigue and sleep, thus stimulating wakefulness and

helping to fix attention.

The effects of caffeine on these receptors can be positive, but they can also be harmful to health.

Epidemiological studies show that the risk of caffeine on cardiovascular health follows a "J" curve.

That is, moderate intakes are preventive, but high intakes increase anxiety and cardiovascular risk.

The maximum recommended intake of caffeine is 400mg/day. But with a normal intake, there are

people who, due to genetic polymorphisms, mainly in the genes CYP1A2 and COMT, eliminate caffeine

more slowly than normal, and in them a "normal" intake can be harmful.

Polymorphisms of the ADORA2 gene, encoding the adenosine receptor, can influence the appearance

of anxiety with the consumption of caffeine and also on the risk of arthritis and the response to a

treatment with methotrexate.

CAFFEINE CONTENT IN BEVERAGES:

Espresso: 80 mg “American” coffe: 100 mg Decaffeined coffee: 2-15 mg

Black tea: 50 mg Green tea: 30 mg Canned tea: 20 mg

Cola drink: 40 mg “Energy” drinks. Very variable: 50-250 mg

Gene Rs identifier Polymorphism Results

ADORA2 rs5751876 1976T>C TT

COMT rs4680 Val158Met Val/Val

CYP1A2 rs2069514 *1C wt/wt

CYP1A2 rs762551 *1F wt/*1F

Consequences
The genotype detected for COMT is related to increased enzymatic activity, resulting in a lower

concentration of catecholamines.
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The genotype detected for the CYP1A2 gene is associated with increased enzymatic activity, resulting in

increased caffeine elimination.

The genotype detected for the ADORA2 gene is associated with an increased risk of developing anxiety

after consuming caffeine (100mg). However, in a habitual high consumption of caffeine (300-400

mg/day) tolerance is generated and this effect is not observed. But in this case, this high consumption of

caffeine will not produce a stimulating effect, since for the patient it will be equivalent to his "baseline

level".

Recommendations

• You can consume a moderate amount of coffee (300 mg of caffeine) or about 3 cups/day of coffee or

other beverages containing caffeine.

• It is important not to take caffeine along with COMT or CYP1A2 inhibitors such as resveratrol,

naringine, Boswellia serrata, German chamomile, dandelion or feverfew.
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Hunger – satiety control

Leptin is an anorectic hormone related to weight control through the control of feelings of hunger and

satiety. In the hypothalamic arcuato nucleus the neuropeptide NPY is produced which increases the

sensation of hunger. Leptin inhibits the secretion of NPY, a mechanism that acts as an appetite

suppressant. It is secreted by the fat cells in states of high energy availability, preventing the sensation

of hunger from being activated.

In obese people, abundant leptin is secreted, which can lead to resistance or insensitivity to the

hormone, and therefore favour food intake, due to imbalance in the effects of leptin. The genetic variant

analyzed is associated with increased leptin levels.

Ghrelin is a hormone with different functions, the best known being the control of the balance between

hunger and satiety. The intestine secretes ghrelin in a fasted state, which has an orexygen effect on the

central nervous system, which is why it has been nicknamed "hunger hormone". Have also effect on

insulin secretion and on glycogenolysis and glycogenesis. The variant Genetics being analyzed are

associated with lower ghrelin production.

Beta-adrenergic receptors have multiple functions. In terms of weight control, they are related to the

mobilization of energy reserves, mainly stored in fats, through the stimulation by catecholamines

(adrenaline and noradrenaline). The analyzed genetic variant is associated with less stimulation of the

beta 2 receptor and consequently less fat mobilization.

Gene Rs identifier Polymorphism Results

ADRB2 rs1042713 Arg16Gly GG

GHRL rs696217 Leu72Met GG

LEP rs13245201 1414G>A GG

Consequences
The detected genotype for ADRB2 gene is associated with an increased risk of metabolic syndrome.

Recommendations

• Increase fiber intake. Consumption of foods rich in soluble fiber for its ability to increase satiety.
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• Prefer a diet rich in monounsaturated (olive oil, olives ...) and polyunsaturated (legumes, seeds, nuts

...) fatty acids which protect against an increase in waist circumference and can lead to a reduction in

BMI.

• Avoid unhealthy weight gain. Overweight is often associated with hyperinsulinemia, insulin resistance

and type 2 diabetes.

• Avoid strict diets and the "yo-yo" effect since the rapid loss of weight consists essentially of water

and muscle mass, and is usually regained as soon as the diet is interrupted. It is important to lose fat

and modify the body composition to increase the basal metabolism.

• Regular physical activity contributes to blood glucose control by improving insulin sensitivity, through

reducing body weight and increasing insulin binding capacity. It is recommended to practice moderate-

intensity endurance sports for at least 30 minutes a day and at least 5 times a week: swimming,

running, dancing, cycling, as well as other activities such as gardening, etc.
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Clinical hypothyroidism with normal serum T3 levels

The main circulating thyroid hormone is T4 (thyroxine or tetra-iodothyronine), which is the main one

produced by the thyroid. However, the most active hormone is T3 (triiodothyronine) and consequently,

the metabolic response to the hormone will be dependent on the formation of T3.

The DIO2 gene encodes the enzyme DIO2 which converts T4 into T3 in brain, muscle and fat tissues,

and the DIO1 gene, encodes the enzyme DIO1, which does so in peripheral circulation. No relevant

polymorphisms are known for the DIO1 gene, but the DIO2 gene has a missense mutation, rs225014

T>C, which causes the substitution of a threonine by an alanine in the amino acid chain of the DIO2

enzyme at position 92 (Thr92Ala). This change in the active center of the enzyme alters its binding to

the selenium-cysteine cofactor and results in less activity and therefore less T3 formation in organs. In

other words, a functional hypothyroidism with normal serum levels of T3.

The heterozygous form (CT) and especially the homozygous variant (CC) have been associated with

obesity, insulin resistance, problems in the adjustment of glycemia, osteoarthritis and cognitive

problems.

Gene Rs identifier Polymorphism Results

DIO2 rs225014 Thr92Ala CT

Consequences
The detected genotype for the DIO2 gene is related to a partially decreased tissue conversion from T4

(thyroxine) to T3 (triiodothyronine) although there may be normal serum levels of both hormones.

Recommendations

The heterozygous state per se may not lead to clinical signs. However, it may do so in conjunction with

other factors. Therefore, it must be taken into account if the patient presents clinical symptoms of a

slight hypothyroidism, such as fatigue, increased sensitivity to cold, constipation, dry skin, weight gain,

swelling of the face, hoarseness, muscle weakness, among others. In that case it is advisable to

supplement with lyothyronine or triiodothyronine.

The control of the response must be clinical, since the serum values, in the absence of other thyroid

pathology, will be normal.
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Hereditary hemochromatosis

It is a hereditary disease that affects 1 in 200 people. It causes an excessive accumulation of iron in the

organs and systems of the body.

It is caused by various mutations in the HFE gene, 87% of cases being caused by the Cys282Tyr and

His63Asp mutations. For the disease to manifest itself, a single mutation is not enough. Only some

people with the genotype of hemochromatosis end up manifesting clinical symptoms. Moreover, it

usually appears from the fourth decade of life, when the deposit of iron already causes damage to the

organs where it accumulates (especially the liver and lungs).

For this reason it is interesting to detect it, in order to, if positive, initiate preventive measures that

avoid as soon as possible the progressive injury of the affected organs.

It should be taken into account that other pathologies, both genetic and non-genetic, can be treated

with iron overload and have a similar symptomatology to hereditary hemochromatosis.

Gene Rs identifier Polymorphism Results

HFE rs1800562 Cys282Tyr GG

HFE rs1800730 Ser65Cys AA

HFE rs1799945 His63Asp GG

Consequences
Two mutated copies have been detected in HFE, a genotype implicated in hereditary hemochromatosis.

Some individuals may have markers of iron overload without relevant symptoms.

Recommendations

• Avoid iron supplements, high intake of vitamin C (more than 500 mg), raw fish and seafood as well as

alcohol.

• Vaccination against hepatitis A and B viruses may be considered.

• Take control measures and, if appropriate, therapeutic measures. Assess markers of iron overload: if

ferritin levels exceed 1000 µg/L, therapeutic phlebotomy is warranted.

• Given the hereditary nature of this disease, a genetic study in first-degree relatives (in parallel to an

analysis of biochemical markers) can be considered.
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Intestinal health

The intestine is part of the digestive system and extends from the stomach to the

anus. It allows food to be converted into nutrients and thus absorbed. At the same

time, it also expels and eliminates waste products properly. Problems or alterations in

these functions can compromise the health and well-being of the individual. This

chapter studies genes related to lactose and histamine intolerance, as well as celiac

disease. In addition, genetic factors associated with inflammatory bowel diseases and

irritable bowel syndrome are evaluated.
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Lactose intolerance

Lactose is the sugar in milk. It is a disaccharide composed of glucose and galactose. The enzyme

lactase cleaves lactose into the two monosaccharides which are absorbed in the intestine. The lactase

activity depends on the LCT gene. In mammals, as they do not drink milk in adulthood, the gene is

deprogrammed and stops synthesizing lactose.

When man started to take milk regularly in the adulthood, there has been an adaptive mutation of the

LCT gene, which causes it not to be deprogrammed. In Spain, 20% of the population continues having

both alleles ancestry, therefore, lactose intolerant. Intolerance usually manifests itself in childhood, but

can also appear in adults who can spend years with digestive disorders without being related to a

genetic intolerance lactose. It is therefore of interest to perform the genetic test.

Gene Rs identifier Polymorphism Results

LCT rs4988235 -13910C>T TT

Consequences
The detected genotype for the LCT gene is associated with the absence of lactose intolerance. The

presence of this genotype allows lactose absorption to be maintained into adulthood.

Recommendations

Due to the absence of lactose intolerance, there is no reason to avoid consuming dairy products in the

diet.

This test only refers to primary lactose intolerance. It does not exclude other pathologies such as

secondary intolerances or immunological nature. In case of presenting gastrointestinal symptoms

clearly associated with milk consumption, a differential diagnosis could be established.
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Celiac disease

Celiac disease is an autoimmune inflammatory disease that affects between 1 and 2% of the

population. It is caused by an abnormal activation of the lymphocytes in the membranes of the small

intestine, which is triggered by the gluten protein (gliadin) and occurs in people who are positive for the

genetic markers HLA-DQ2 or HLA-DQ8.

Having a negative result for both markers excludes, with a 98% probability, a coeliac condition; 70% of

non-celiacs can be excluded in this way. 30% of the population has one or two positive markers, in

homozygosis or heterozygosis and such positivity is necessary, but not sufficient, for a diagnosis of

coeliac disease. The definitive diagnosis must be made by a specialist, taking into account, in addition to

genetic positivity, the patient's clinic, other laboratory tests and in some cases an intestinal biopsy.

There is also the so-called "intolerance or sensitivity to gluten", which requires other tests and is more

heterogeneous and difficult to diagnose.

Gene Rs identifier Polymorphism Results

6p21 (DQ2.5) rs2187668 C>T CC

6p21 (DQ8) rs7454108 T>C TT

Consequences
The results obtained exclude the possibility of current or future gluten intolerance with high, although

not absolute, reliability. Approximately 95% of gluten-intolerant individuals carry one of the DQ2.5 or

DQ8 risk alleles, but in a small proportion of cases this is due to other factors not analyzed in this study.

Recommendations

• In asymptomatic people this results excludes a risk of developing celiac disease with high reliability,

and therefore there is no medical reason to remove gluten from the diet.

• In case of celiac-like symptoms, a differential diagnosis with other compatible disease, such as

dyspepsia, inflammatory bowel syndrome or inflammatory bowel disease should be considered.
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Diamine oxidase enzyme (DAO)

The AOC1 gene (also represented as ABP1 or DAO1) encodes the diamine oxidase enzyme. This enzyme

catalyzes deamination reactions of different nitrogenous substrates, such as putrescine or histamine.

The protein is present in the membrane of most cell types, and is responsible for the metabolism and

degradation of histamine in almost all tissues. Its expression is particularly high in the intestinal mucosa,

and therefore plays an important role in the control of exogenous histamine from food.

Several polymorphisms in the AOC1 gene have been linked to a lower expression of the gene, and may

favour an intolerance to histamine.

Gene Rs identifier Polymorphism Results

AOC1 rs10156191 47C>T TT

AOC1 rs2052129 -691G>T GT

AOC1 rs1049742 995C>T TT

Consequences
The genotypes detected correspond to reduced DAO enzyme activity, which is associated with a higher

risk of primary histamine intolerance compared to the general population.

Recommendations

Since your risk assessment falls into the category of increased risk for primary histamine intolerance, it

would be especially beneficial for you to adopt the following recommendations:

• Follow a low histamine diet reducing those foods with concentrations higher than 20 mg/kg. The right

combination of foods, keeping histamine intake as low as possible, allows to cover all the nutritional

needs of the patient.

• Avoid:

- Dairy products: fermented, cured and dry cheeses.

- Bread made with artificial colors, preservatives and yeast.

- Legumes: soybeans.

- Vegetables: eggplant, fermented cabbage (xukrut), spinach, fermented vegetable products soy

derivatives.
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- Animal protein: frozen fish, canned blue fish and seafood.

- Sweets: made with colorants, artificial yeasts, preservatives, margarine, cakes, industrial pastries,

fermented syrups.

- Beverages: red wine, cider, alcoholic beverages.

- Foods with flavorings or dressings, soy sauce, vinegar and balsamic vinegar, prepared sauces

(ketchup), processed fats or fats with preservatives.

• Avoid high alcohol intake as it competes for the same metabolic pathways as histamine, decreasing

the amount of DAO enzyme in the intestinal mucosa even in healthy individuals without genetic

deficiency of the enzyme.

• Increase the consumption of foods and/or supplements with antihistamine activity such as beta-

glucans (present in mushrooms, cereals and algae), bromelain (present in pineapple), quercetin (onion,

green tea, apples, grapes, berries and Brassica vegetables (cabbage, broccoli, cauliflower, turnips).

• Avoid deficiency of vit. C and B6 and the minerals zinc and magnesium, which are cofactors of DAO.

• In case of ingesting food rich in histamine, it is recommended to take a DAO supplement.

• It is very important to treat digestive problems (inflammatory bowel disease, dysbiosis, Crohn's

disease, ulcerative colitis or celiac disease) and any process involving alterations in intestinal and

mucosal permeability. These alterations cause, in itself, a deficit of the enzymes in charge of

metabolizing histamine.

• If necessary, your prescriber will assess modifications in treatments with certain drugs that could

interact with DAO:

- DAO activity inhibitors such as: analgesics (metamizole, acetylsalicylic acid), antihistamines

(diphenhydramine), antiasthmatics (theophylline), antidepressants (amitriptyline), diuretics

(furosemide), expectorants and mucolytics (acetylcysteine), antimalarials (chloroquine), antibiotics

(clauvanic acid), antiemetics and prokinetics (metoclopramide), tranquilizers (diazepam), ...

- Drugs with endogenous histamine-releasing activity such as:

analgesics (diclofenac,  naproxen), anesthetics (prolocaine), antitussives (codeine), cytostatics

(cyclophosphamide), etc.
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Inflammatory bowel diseases

These are disorders that have chronic inflammation of the digestive tract as a common symptom. They

are characterized by being immune-mediated, inflammatory and chronic diseases that evolve in

outbreaks, that is. with active phases and periods of remission. They have the capacity to alter food

digestion and nutrient absorption and, in addition, they share clinical and pathological characteristics.

Two of them stand out, ulcerative colitis and Crohn's disease:

• Ulcerative colitis causes inflammation and ulcers in the digestive tract, mostly affecting the more

superficial areas of the colon and rectum.

• Crohn's disease can affect any part of the digestive tract and the inflammation usually reaches

deeper layers.

Gene Rs identifier Polymorphism Results

IL23R rs11465804 75358T>G TT

IRF1-AS1 rs2188962 131770805C>T CT

NOD2 rs2066847 37732dup DI

NOD2 rs2066845 30491G>C GG

PRDM1 rs7746082 106435269G>C GG

PTPN2 rs2542151 12779947G>T GG

SLC22A23 rs17309827 655-17229T>G GG

TAB2/MAP3K7IP2 rs7758080 43020A>G AA

TNFSF15 rs11554257 117605070T>C TC

TNXB rs17207986 2585A>G TT

Consequences
Genetic variants associated with inflammatory bowel diseases have been detected in a higher than

usual number. This does not imply the diagnosis of any pathology at present, nor does it predict that you

will have it in the future. However, if at any time you experience gastrointestinal problems without a clear

cause, your doctor should consider ulcerative colitis or Crohn's disease as part of your diagnosis.
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Irritable bowel syndrome

Irritable bowel syndrome (IBS) is a chronic and benign functional disorder of the gastrointestinal tract.

Although the mechanisms involved in its development are not known, the main symptoms are

abdominal pain or discomfort, bloating and altered bowel habit, with alternating episodes of diarrhea

and constipation. Although the symptoms of IBS can cause a lot of discomfort, there is no damage to

the intestinal tissue.

It is known that the central nervous system (CNS) is in permanent relationship with the gastrointestinal

tract and that, this connection is bidirectional. This explains why it has been found that the presence of

psychological factors can aggravate or modulate the symptomatology of IBS.

This disorder is characterized by periods of exacerbation alternating with periods of remission of

symptoms. Its prevalence is 10-15% and it is more common in adults and young people, as it begins to

decrease after the age of 50.

Gene Rs identifier Polymorphism Results

FAAH rs324420 385C>A AA

IL10 rs1800896 -1082G>A TT

OPRM1 rs1799971 118A>G AG

TNFSF15 rs4263839 6969T>C GA

Consequences
Genetic variants associated with irritable bowel syndrome have been detected in a higher than usual

number. This does not imply the diagnosis of any pathology at present, nor does it predict that you will

have it in the future. However, if at any time you experience gastrointestinal problems without a clear

cause, your doctor should consider irritable bowel syndrome as part of your diagnosis.
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Immune system

The objective of this section is, through the expression of genetic polymorphisms, to

evaluate the capacity of individual immune response, in order to establish a

personalized risk that will allow us to recommend prevention guidelines. The level of

internal inflammation, the functioning of the immune system, the global defense

against infections, the susceptibility specifically to respiratory viral infections and

finally the vitamins of group A, B, C and D are evaluated.
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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 Rs identifier Polymorphism Results

IL10 rs1800896 -1082G>A TT

IL10 rs1800872 -592T>G TT

IL18 rs187238 -137C>G CG

IL1A rs1800587 -889G>A GG

IL1B rs1143634 315C>T GG

IL6 rs1800795 -174C>G CC

IL6 rs1800796 85+369G>C GG

TNFa rs1800629 -308G>A GG

Consequences
The detected genotypes for the studied genes are associated with a global risk of inflammation that

corresponds to the general population.

Recommendations

The detected genotypes are associated with a medium or normal risk of suffering from inflammatory

diseases as long as a healthy and anti-inflammatory lifestyle is followed:

• Avoid unhealthy weight gain.
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• Follow an anti-inflammatory diet rich in antioxidants present in fruits and vegetables.

• Increase the consumption of omega 3 polyunsaturated fatty acids.

• Avoid trans fats and ultra-processed foods.

• Perform moderate exercise on a regular basis.

• Reduce stress and try to get a good rest.

• Avoid tobacco use and minimize exposure to environmental pollutants and toxins.
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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 Rs identifier Polymorphism Results

IFIH1 rs1990760 Ala946Thr CC

IL10 rs1800896 -1082G>A TT

IL6 rs1800795 -174C>G CC

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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• Practice moderate physical exercise, reduce oxidative stress and have a good psycho-emotional

management to keep the immune system in good condition
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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 Rs identifier Polymorphism Results

IFNG rs2430561 115-483T>A TT

IFNL3 rs8099917 1332T>G GG

IFNL4 rs12979860 5710C>T TT

IL10 rs1800896 -1082G>A TT

IL6 rs1800795 -174C>G CC

MBL2 rs1800451 Gly57Glu CC

Consequences
The detected genotypes have been associated with a reduced global defense against infections. This

may be related to a 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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• 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 Rs identifier Polymorphism 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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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 Rs identifier Polymorphism Results

BCMO1 rs12934922 Arg267Ser TT

BCMO1 rs7501331 Ala379Val CC

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 within the normal range.

Recommendations

The detected genotypes are associated with a normal risk as long as a healthy lifestyle is followed to

prevent a vitamin A deficiency:

• Consume foods rich in vitamin A from plant-based food.

• Perform moderate physical activity and avoid oxidative stress.
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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 Rs identifier Polymorphism Results

COMT rs4680 Val158Met Val/Val

MTHFR rs1801131 1298A>C TT

MTHFR rs1801133 677C>T GG

Consequences
The COMT enzyme degrades catecholaminergic neurotransmitters and certain xenobiotics with the help

of group B vitamins. The detected genotype are related to increased enzyme activity, which translates

into a higher consumption of group B vitamins.

Methylation of vitamins B9 and B12 into their active form require the MTHFR enzyme. The detected

genotypes are related to normal enzyme activity despite not being very common in the general

population.

Recommendations

• Eat food rich in amino acid precursors of neurotransmitters such as tyrosine, tryptophan or

phenylalanine (turkey or chicken, oily fish, dairy products, avocado, seeds and nuts ...).

• It is advised to control psycho-emotional factors and perform activities such as Pilates or meditation.

• Your physician will consider the measurement of your blood levels of vitamins B6, B9, B12. It may be

helpful to measure methylmalonic acid and homocysteine to confirm B12 values since there are

analogues of this molecule that could interfere with the results.

• Increase the consumption of B vitamins (especially B6, B9, B12), choline and inositol.
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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 Rs identifier Polymorphism Results

GSTM1 GSTM1_CNV *0 1/1

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 have been linked to normal levels of

vitamin C and allows the regeneration of active vitamin C.

Recommendations

As long as a healthy lifestyle is followed, with little oxidative stress and a diet rich in ascorbic acid, the

detected genotype is associated with a lower risk of suffering from vitamin C deficiency.
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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 Rs identifier Polymorphism Results

CYP2R1 rs10741657 -1127T>C AG

VDBP rs7041 1296 T>G AA

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 a higher affinity, and therefore, the levels of free vitamin D may be

lower than expected.

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

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

• The detected genotypes may indicate a higher need for vitamin D than in the general population. Your

physician may consider measuring your vitamin D blood levels. In case an adequate supply of vitamin

D through diet is difficult, an additional contribution through nutritional supplements may be warranted.

• Limit the consumption of products rich in phosphorus to a maximum of 700mg per day. Also avoid

foods with the E 338-452 code, under which phosphates are indicated on the food label.

• Practice regular physical activity.

• Unless there are other risk factors that contraindicate it, it is good to expose yourself to unprotected

sunlight for about 10-15 minutes a day, on a regular basis and with the maximum number of cells

exposed to the sun. Then apply the sunscreen and avoid excessive sun exposure at midday.
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Genetic risk of thrombosis

Thrombosis is the formation of a clot (thrombus) that blocks a blood vessel due to an

imbalance in the coagulation system, as part of the hemostasis process. This can

migrate and lead to more serious clinical consequences. This section assesses the

personalized genetic risk of thrombotic events, allowing early action to be taken by

following individualized nutrigenetic and lifestyle recommendations.
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Thrombophilia and hypercoagulable states

Thrombophilia is the propensity to develop thrombosis due to disorders in the coagulation system. The

most frequent events (1-2 per 1,000 persons per year) are deep vein thrombosis (DVT) in the lower

extremities and pulmonary thromboembolism (PTE).

This condition can be modified by numerous risk factors of various nature and, among them, the genetic

factors studied in this report.
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Haemostasis: coagulation cascade

Haemostasis is a process to prevent and stop bleeding, that is, to keep blood inside a damaged blood

vessel. It is the first stage of wound healing, in which blood changes from liquid to gel.

Blood coagulation is a dynamic and complex process involving numerous plasma proteins known as

coagulation factors and cofactors. Most circulate in the blood in their inactive form and require

enzymatic activation to perform their function.

This process can be initiated by two different pathways depending on whether there is direct injury to

the vessel or not. However, they converge in the formation of fibrin, the main component of the clot.

Then, under the right conditions, the clot must be resolved to return to a normal state.

The coagulation cascade is shown below and the factors for which polymorphisms that modify their

activity have been described and are studied in this profile are indicated in orange.
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Genetic risk of thrombosis: general assessment

This chapter provides a general assessment of the genetic risk of thrombosis based on all the studied

variants. In addition, a series of nutritional and lifestyle recommendations are provided to compensate

for the possible genetic risk.

Factor level Genes Model Genetic risk

1.Main F2, F5, SERPINC1 Pathogenic Normal

2.Moderate ABO, F11, FGG Combined Normal

3.Additional F12, F13, MTHFR, PAI1 Independent Increased

Recommendations
Your risk assessment falls into the normal risk category for thrombotic events, however, you would find it

especially beneficial to adopt the following recommendations:

• Maintain a healthy weight by following an appropriate diet:

Include:

- Fruits, vegetables and greens, especially garlic, onion and red pepper, favoring foods rich in fiber.

- Spices such as turmeric, ginger, cayenne pepper, paprika and black pepper.

- Omega-3 fatty acids from small oily fish (sardine, mackerel, trout), krill oil, seeds(chia, flax, sesame,

hemp) or nuts (almonds, walnuts, etc.).

  Avoid:

- Foods with a lot of sodium, as it is related to high blood pressure levels, occurrence of cardiovascular

(CV) disease and risk of heart attack.

- Trans fatty acids and reduce foods rich in saturated fatty acids, also omega-6 with arachidonic

acid

       (especially mammalian meat).

• Practice moderate cardiovascular exercise and avoid sedentary lifestyles and immobility, as well as

pernicious habits such as smoking and alcohol.

• Reduce oxidative and psychoemotional stress as they affect the CV system.
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Main genetic risk factors

This chapter describes the three most determinant genetic risk factors: mutations in the factor V,

factor II (prothrombin) and antithrombin III (SERPINC1) genes. Any one of them confers a significantly

elevated risk of deep vein thrombosis or pulmonary embolism.

In addition, the genetic deficiency of proteins C and/or S is also a determining factor. However, in order

to stablish a genetic analysis, an exhaustive study of the gene would be required. Therefore, its

determination by biochemical analysis is the method of choice.

Gene Rs identifier Polymorphism Results

F2 (Factor II) rs1799963 20210G>A GG

F5 (Factor V) rs6025 1691G>A GG

SERPINC1 rs121909548 Ala384Pro CC

Consequences
No genetic risk factor that predisposes to thrombosis has been detected in the three genes analysed.

This rules them out, but does not consider the deficit of protein C or protein S. For them, biochemical

determination or, if desired, complete sequencing of the gene can be offered.
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Moderate genetic risk factors

Unlike the previous mutations, polymorphisms in these genes are relatively frequent. Their presence

alone does not imply a predisposition to thrombosis, although the combination of these variants could

indeed indicate an increased risk.

The ABO blood type marks the presence or absence of certain markers on the surface of red blood

cells that determine donor-recipient compatibility in the case of transfusion. It is also related to a higher

or lower risk of thrombosis, so that blood types other than 0 have a higher risk of venous

thromboembolism.

The synthesis of fibrin and the resulting thrombin stabilization and clot formation originates in the

conversion of fibrinogen. Its gamma component (FGG), which is part of the structure of this protein,

may present a polymorphism that is associated with elevated plasma fibrinogen levels which, in turn,

are associated with increased plasma viscosity and platelet aggregation.

Coagulation factor XI, the proenzymatic form of factor XIa, is a serine protease and participates in the

coagulation cascade. The polymorphism analysed has been repeatedly and consistently associated

with an increased risk of venous thromboembolism.

Gene Rs identifier Polymorphism Results

ABO rs687289 ABOrs687289 GG

F11. rs2036914 rs2036914 (T>C) TC

FGG rs2066865 rs2066865 (G>A) GA

Consequences
The combination of the detected genotypes has been associated with a normal risk of thrombosis,

corresponding to the general population.
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Additional genetic risk factors

This chapter evaluates other risk factors with a lesser contribution than the previous ones. By

themselves they are not capable of causing a state of hypercoagulability, but they can modulate the

degree of risk when there are lifestyle habits or other unfavourable clinical factors.

Polymorphisms in the genes of factors XII and XIII are associated with an increased risk of thrombosis.

More specifically, the F13A1 variant is associated with increased risk of myocardial infarction,

miscarriages in pregnant women and resistance to fibrinolytic therapy.

The MTHFR gene presents a variant with lower enzymatic activity that is associated with increased

cardiovascular risk due to elevated homocysteine levels.

Finally, PAI1, or SERPINE1, encodes an enzyme that regulates the process of normal clot breakdown

(fibrinolysis). It has a prothrombotic action since it stops fibrin degradation and clot dissolution.

Gene Rs identifier Polymorphism Results

F12 rs1801020 46C>T GG

F13A1 rs5985 Val34Leu CC

MTHFR rs1801133 677C>T GG

PAI1 rs1799889 -816G>A AA

Consequences
The risk variant for the PAI1 gene has been detected. The risk of venous thromboembolism is slightly

increased relative to the nonvariant homozygote.
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Genetic determination of blood type

According to the characteristics present on the surface of the red blood cells and in the blood serum,

we can make a classification known as blood type. The most important in humans is the AB0 antigen

system. Its gene (called ABO) is responsible for determining the group.

The effect that this blood type has on the risk of thrombosis is mostly given by variations in the levels of

procoagulant factor VIII and von Willebrand factor. The levels of these factors are strongly associated

with venous thromboembolism and undergo partly ABO-mediated regulation.

In the chapter Moderate genetic risk factors only one ABO gene polymorphism is included in the

statistical model because it is responsible for determining or excluding blood type 0. In addition, other

polymorphisms are shown here in order to further specify the type.

Gene Rs identifier Polymorphism Results

ABO rs8176704 ABOrs8176704 GG

ABO rs687289 ABOrs687289 GG

ABO rs8176746 ABOrs8176746 GG

ABO rs507666 ABOrs507666 GG

Consequences
The detected genotype of the ABO gene indicates that you have blood type 0.
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Dental health

This chapter assesses the personalized genetic risk of caries, bruxism and

periodontitis. Caries are structural damage to the surface of teeth that can lead to

holes or openings. Saliva composition, enamel formation, and sugar consumption

affect tooth structure and vulnerability. Bruxism is an involuntary contraction of the

musculature that results in tooth wear. Finally, periodontitis is an inflammatory

process of the gums.
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Caries - Composition of saliva

Saliva directly affects the three etiologic components of caries (tooth, plaque and substrate). It affects

pathogen flow and clearance rates, maintaining pH and buffering capacity, calcium phosphate

homeostasis and effects on bacterial metabolism. It can increase the adsorption of pathogens to oral

tissues or remove them from the oral cavity.

Aquaporin 5 (AQP5) plays a fundamental role in the production of saliva, tears and pulmonary

secretions, regulating the amount of water they contain. Proper hydration of saliva makes it difficult for

microorganisms to adhere to the dental film.

Carbonic anhydrase isoenzyme VI (CA6) is expressed exclusively in the parotid and submandibular

glands and plays a key role in the oral microenvironment, influencing the pH buffering capacity of

saliva.

Finally, lactotransferrin (LTF) is an iron-binding glycoprotein found in milk and body secretions,

including saliva, and exhibits potent antibacterial and immune-activating activity.

Gene Rs identifier Polymorphism Results

AQP5 rs3759129 4159A>C CC

AQP5 rs10875989 797T>C TT

CA6 rs2274326 80-108C>T CT

CA6 rs17032907 259+904C>T CC

LTF rs13070740 44-1905G>A GG

Consequences
The genotype detected in the AQP5 gene confers an increased risk of caries. This genotype is associated

with lower levels of water in saliva and with a worse ratio of aggregation and elimination of

microorganisms, compared to carriers of the reference allele in the two variants.

The genotype detected in the CA6 gene confers a normal caries risk. This genotype is related to a good

buffering capacity of saliva pH.
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The genotype detected in the LTF gene, despite being the most frequent in the population, is related to

an increased risk of caries with respect to the heterozygote. This genotype has been associated with

lower levels of lactoferrin, which translates into a lower capacity to inhibit S. mutans and therefore, a

higher risk of caries.

Recommendations

• Reduce stress and anxiety levels, since they alter the production of saliva reducing it.

• Use appropriate mouthwashes to treat xerostomia.

• Consider substitution or reduction of xerostomizing drugs such as tricyclic antidepressants,

antiparkinsonians, benzodiazepines, some antihypertensives, antihistamines and diuretics.

• Use sialogogues to promote saliva secretion.

• Use salivary substitutes and/or wetting agents such as Betaine, Xylitol, Allantoin, Aloe vera and

Sodium Fluoride as part of daily oral hygiene.

• Drinking larger amounts of water to keep the mouth well hydrated.

• It is important to improve the cleaning technique and use dental floss to remove food debris and

prevent the accumulation of dental tartar.

• It is best to use fluoride toothpaste.

• It is recommended to eat raw, bitten and unpeeled fruit (especially strawberries, apples and melon).

Other recommended foods are parsley and sesame seeds.

• Increase visits to the dentist to control inflammation and bleeding gums, gingivitis or periodontitis. If

necessary, scaling and root planing is recommended.

• Smoking can also cause an increased accumulation of oral bacteria.

• To evaluate these bacteria, an oral dysbiosis test is recommended.

• Lactoferrin supplements may be recommended.
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Caries - Formation and structure of the enamel

The structural proteins of the enamel matrix determine the growth and development of

hydroxyapatite crystals, the mineral that forms dental enamel. The most important proteins of the

enamel matrix structure are: amelogenin, ameloblastin, enamelin, tuftelin, kallikrein 4 and keratin 75.

Polymorphisms have been described in the genes that encode them that alter their structure and

therefore can increase the risk of caries. The genes are respectively: AMELX, AMBN, ENAM, TUFT1,

KLK4 and KRT75. All except KRT75 are also associated with hereditary diseases of dental development

such as dentinogenesis imperfecta or amelogenesis imperfecta.

Although the final structures produced are very different and involve specific structural components,

the formation of teeth and hair use some common molecular pathways. In hair, hair keratins form

highly cross-linked filaments and form the different layers of the hair shaft and supporting tissues. In

the tooth, keratins have also been shown to provide a complex structure upon which enamel is formed.

Finally, variations in all these genes can affect the structure during the enamel mineralization process,

contributing to alterations that could favor mineral loss and/or bacterial adhesion. Weaker and more

porous enamel is in turn less resistant to dental caries.

Gene Rs identifier Polymorphism Results

AMBN rs7439186 764C>T CT

AMELX rs17878486 55-951T>C TC

ENAM rs3796704 2288G>A AA

KLK4 rs2235091 613-129A>G GG

KRT75 rs2232387 481C>T CT

TUFT1 rs3790506 415-273G>A AA

TUFT1 (CGN) rs7552458 14-2200T>G GG

Consequences
The genotypes detected in the TUFT1 gene and the AMBN gene are associated with an increased

susceptibility to colonization by S. mutans bacteria and a particularly high risk of caries if fluoride

treatments are not performed.

EUGENOMIC S.L. - Londres 6, 08029 Barcelona.
Tel: 93 292 29 63 www.eugenomic.com
© Copyright Eugenomic S.L. - All Rights Reserved

Interpretation by
g-Nomic®

61



Ejemplo Paciente

The genotype detected in the genes studied in relation to enamel, considered globally, is associated with

a higher risk of caries compared to the majority of the population.

Recommendations

• The most effective preventive solution is to brush your teeth after every meal and try not to snack

between meals.

• It is important to improve the cleaning technique and use dental floss to remove food debris and

prevent the accumulation of dental tartar.

• It is best to use fluoride toothpastes.

• Avoid consumption of abrasive foods such as carbonated or alcoholic beverages, acidic and spicy

foods.

• Smoking can also cause an increased accumulation of oral bacteria.

• Keratin supplements may be recommended.
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Caries - Sugar consumption

Sugar consumption is a risk factor in cariogenesis. The consumption of simple carbohydrates is

modulated by sociocultural and physiological factors, mainly the preference for sweet taste. It involves

everything from glucose transporters to neuronal receptors.

On the one hand, some glucose transporter proteins are associated with the consumption of sugar

derivatives. Among them, SLC2A4, which is involved in the transport of glucose from blood to saliva.

On the other hand, taste receptors directly affect the perception of flavors. TAS1R2 and TAS1R3

receptors are responsible for sensitization to sweetness. TAS2R38 is a receptor that controls bitter

taste and is also related to hypersensitivity to sweetness.

There are polymorphisms in all these genes that modulate the ability to detect sweetness, so that some

people need larger amounts of sugar to notice it.

Finally, another factor affecting eating habits stands out: the neuronal response to food. Tasty foods

(especially sweets) trigger a dopamine-mediated response in the reward system. The DRD2 receptor

modulates it and polymorphisms in its gene are associated with a more intense reward response, which

may lead to a tendency to overeat.
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Gene Rs identifier Polymorphism Results

DRD2 rs6277 957C>T GA

SLC2A4 rs5415 4428T>C TC

TAS1R2 rs35874116 571T>C TT

TAS1R3 (INTS11) rs3845293 -32+26A>C CC

TAS2R38 rs1726866 785G>A GG

Consequences
The detected genotype in the studied genes, considered globally, is associated with a preference for

sweets and a consumption of sugar that corresponds to the majority of the population.

Recommendations

The genotype detected is related to a normal appetite for sugars. However, in a context such as the

current one where the majority of the population consumes a large amount of sugars, it is very

important to follow a healthy lifestyle low in simple sugars to reduce the risk of caries. To this end, it is

recommended to:

• Reduce simple sugars such as white, cane or brown sugar, fructose, honey, jams, sugary drinks etc.

and replace it with fruits or sweet spices such as cinnamon, vanilla or pure cocoa.

• Replace "white" cereals with whole-grain carbohydrates.

• Preferably choose low glycemic index fruits.

• Replace sugar with healthy sweeteners such as stevia, unsweetened applesauce or fresh or dried

fruit.

• Pay attention to labels and watch the nutritional information on foods.
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Bruxism

Bruxism, commonly known as teeth grinding, can occur during the day or, more frequently, at night and

is suffered by approximately 50% of the population in Spain. It occurs due to involuntary contractions

of the masseter, temporal and other jaw muscles, which wear down the enamel.

Neurotransmitters and receptors and enzymes of the serotonergic and dopaminergic pathways are

responsible for the circadian cycle, maintain arousal, regulate stress response and motor control,

among many other functions. Of particular interest in bruxism are the serotonin receptor 2A (HTR2A)

and the dopamine D2 and D3 receptors (DRD2 and DRD3). Similarly, ANKK1 encodes a protein

involved in cellular signal transduction and its gene is closely related to the DRD2 gene. In addition,

catechol-O-methyltransferase (COMT) is an enzyme that catalyzes the first link - demethylation - in the

metabolism of catecholamines, such as dopamine and adrenaline, and is also fundamental in the

regulation of these neurotransmitters at the synapse.

Polymorphisms have been described in the genes encoding these proteins, and their effects are

associated with behavioral or emotional alterations (stress and anxiety, for example) and even with

some dyskinesias, involuntary movement disorders.

Finally, actinin alpha 3 protein (ACTN3) is expressed only in fast muscle fibers and is involved in the

function of some muscles, such as the jaw muscles.

EUGENOMIC S.L. - Londres 6, 08029 Barcelona.
Tel: 93 292 29 63 www.eugenomic.com
© Copyright Eugenomic S.L. - All Rights Reserved

Interpretation by
g-Nomic®

65



Ejemplo Paciente

Gene Rs identifier Polymorphism Results

ACTN3 rs1815739 p.Arg577Ter CT

COMT rs6269 1-98A>G GG

DRD2 rs1800497 32806C>T GG

DRD2 rs6275 939A>G GG

DRD3 rs6280 25C>T TT

HTR2A rs6313 102G>A GA

Consequences
The genotype detected in the genes studied, considered globally, is associated with a risk corresponding

to the majority of the population.

Recommendations

Despite having a similar risk to the majority, bruxism is still very present (50% of the population of

Spain); to help reduce it:

• It is important to do sport on a regular basis to reduce cortisol levels and reduce stress and anxiety.

• To perform relaxing activities such as meditation, yoga or pilates.

• To help muscle relaxation, it is recommended to receive body massages to relieve general stress.

• The use of dental relief plates helps to avoid tooth wear due to bruxism.
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Periodontitis

Periodontitis consists of an inflammatory destruction of the tissues around the teeth. This destruction

promotes bacterial colonization, which in turn increases inflammation. It is a complex mechanism

involving inflammatory factors, immune system proteins and other receptors. This disease results in loss

of masticatory function, aesthetic alterations and ultimately, if left untreated, exfoliation of the teeth.

Periodontal disease is frequent, it increases with age and, after the age of 50, it affects more than 50%

of the population. Therefore, its prevention is very important in global health. The basic measures are

dental hygiene and people with more genetic risk should be recommended stricter guidelines.

Cytokines, such as interleukins (IL) or tumor necrosis factor (TNF), are proteins released by the immune

system that play a fundamental role in the regulation of the inflammatory response. Polymorphisms

are known that affect their level of expression, thus affecting genetic susceptibility to inflammatory

processes, such as periodontitis. The most important in this case are: IL1A, IL1B, IL18, IL6 and TNF-A

(proinflammatory) and IL10 (anti-inflammatory).

Other proteins are also involved in the mechanism of periodontitis. Among them is the vitamin D

receptor (VDR). This vitamin contributes to the maintenance of good oral health, but depends on its

receptor to produce a physiological effect. Some variants of its gene alter its expression and, thus, the

protective effect of vitamin D.

Finally, extracellular matrix metalloproteinases (MMPs) are proteins that degrade extracellular matrix

components, such as collagen, during the development of inflammation. MMP-9 is abundantly

expressed in gingival tissues and an imbalance between MMPs and their inhibitors is responsible for the

destruction process of structural proteins and tissues during periodontitis.
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Gene Rs identifier Polymorphism Results

IL10 rs1800896 -1082G>A TT

IL10 rs1800872 -592T>G TT

IL18 rs187238 -137C>G CG

IL1A rs1800587 -889G>A GG

IL1B rs1143634 315C>T GG

IL6 rs1800795 -174C>G CC

IL6 rs1800796 85+369G>C GG

MMP9 rs3918242 -1562G>A GG

TNFa rs1800629 -308G>A GG

VDR rs731236 TaqI GG

Consequences
The genotypes detected in the studied genes is associated with a global genetic risk that corresponds to

the majority of the population.

Recommendations

The genotypes detected are associated with an average or normal risk of suffering periodontitis.

Despite not having a higher risk, it is recommended to follow a correct oral hygiene and an anti-

inflammatory lifestyle.

To maintain proper oral health:

• Regularly visit the dentist for a professional examination and detect signs of periodontitis as early as

possible.

• Brush your teeth twice a day for 2 minutes with a soft toothbrush, brush your tongue and clean

interdental spaces with interdental aids (such as dental floss or interproximal brushes).

• It is essential to avoid smoking, as it increases the risk of oral infections.

• It is best to use fluoride toothpastes.

To reduce inflammation:

• Avoid being overweight and obese.

• Follow an anti-inflammatory diet rich in antioxidants present in fruits and vegetables.

• Increase consumption of omega-3 polyunsaturated fatty acids and avoid trans fats and ultra-

processed foods.

• Perform moderate exercise on a regular basis, reduce stress and try to have a good rest.
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Periodontitis - Risk factors
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Complementary information

Nutritional supplements in natural products

• Antioxidants: such as vitamin C, selenium, polyphenols, flavonoids, lutein, lycopene ...

• Copper: present in hazelnuts, almonds, dark chocolate 40% cocoa, dried vegetables, raw mushrooms,

lentils...

• Glutathione precursors and cofactors: L-cysteine, L-glycine, L-glutamic acid, methionine, -lipoic acid.

• Glutathione: raw broccoli, carrots, avocados, asparagus, nuts and watermelons.

• L-cysteine: present in garlic, whole rice and grain, broccoli, onion ...

• Manganese: present in wheat germ, hazelnuts, almonds, dried vegetables, raw mushrooms, cooked

lentils, soya shoots, dark chocolate 40% cocoa ...

• Resveratrol: present in the seeds and skin of red grapes also in nuts, red fruits or dark chocolate.

• Vitamin B1: present in brewer's yeast, whole grains, oats, dehydrated seeds, sunflower seeds, red and

black beans, peas, asparagus, pumpkin, watermelon

• Vitamin B2: present in beer yeast, brown rice, wheat germ ...

• Vitamin B3: present inrice, whole grain and legumes, green apple...

• Vitamin B5: present in shiitake mushrooms, 100% bran cereals, sunflower seeds...

• Vitamin B6: present in dry beans, whole grains, apple with skin, pistachios, banana...

• Vitamin B7: present in green molasses, brewer's yeast, whole grains, lecithin, all vegetables, citrus

fruits and especially oranges, nuts...

• Vitamin B9: present in legumes, flax seeds, boiled or fried soybeans, broccoli, romaine lettuce.

• Vitamin B12: present in beet, carrots, cabbage, celery, ginger, ginseng, turnip, parsley, radish,

Jerusalem artichoke .
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• Vitamin B18: present in wheat germ, Brussels sprouts, broccoli, sesame seeds, soybeans...

• Vitamin C: present in açai, guava, papaya, kiwi, orange, mango, broccoli, Brussels sprouts, beet...

• Vitamin E: present in wheat germ oil, almonds, sunflower seeds, hazelnuts, sunflower oil, cereals 100%

bran, peanuts, wheat bran, peanut oil, olive oil, avocado...

• Zinc: present in cashew, almond, oats, wheat germ...

Sources of xenobiotics

• Acrylamides and furans: present in French fries and toast.

• Aflatoxins: present in peanuts, dried fruits, corn, rice, soybeans ... that have been subjected to poor

storage conditions.

• Benzopyrenes and Polycyclic Aromatic Hydrocarbons (PAH): are generated in the environment during

the combustion of wood, oil (diesel and gasoline), oils, coal, tobacco. And in culinary preparations such

as smoking, grilling, roasting, grilling, frying, baking, roasting and roasting.

• Heavy metals: cadmium present in ceramics, tobacco, paints, foundries, shellfish ...

• Heavy metals: mercury present in dental amalgams, old thermometers, laxatives, paints, pesticides,

crustaceans, large blue fish ...

• Heavy metals: lead present in paints, ceramics, pesticides, solders, tobacco smoke ...

• Heterocyclic aromatic amines (HAA): generated in the process of cooking proteins at high

temperatures, such as grilled fish, fried meat ...

• Nitrosamines: they come from the additives E250-sodium nitrite, E251-sodium nitrate, E252-

potassium nitrate ...

• PVC plastics: present in hot water bottles, plastics heated in microwaves ...

• Industrial chemicals: such as insecticides, herbicides, pesticides, paints and industrial pollutants ...
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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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