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###### ###### – 36 – Female (-/-) No clinical abnormality (+/-) Heterozygous result (+/+) Homozygous result

rsID Gene
Genetic
Result

Therapeutics Associated With
Positive Result

Highly Recommended
Therapeutics

Provider Discretion:
As Needed Formula
Recommendations

Lifestyle Recommendations Laboratory Recommendations

Women's Health

Vitamin Conversion and Delivery

rs1051266 SLC19A1 +/-

Methyltetrahydrofolate (B9),
Riboflavin (B2), Niacinamide

(B3)
Methyl Folate Pro once daily

Complete Blood Count

Serum and RBC Folate

rs2071010 FOLR1 -/-

rs651933 FOLR2 -/-

rs1076991 MTHFD1 +/-

rs1801131
MTHFR

A1298C
-/-

rs1801133
MTHFR

C677T
+/-

rs526934 TCN1 -/-
Methylcobalamin,

Adenosylcobalamin

Methylation Pro Topical OR
Methylation Complete Pro once

dailyrs1801198 TCN2 +/-

Vitamin D Transport

rs2282679 GC -/-
Vitamin D, Vitamin K

rs2228570 VDR -/-
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Hormone Metabolism

rs4646 CYP19A1 +/-
High Activity of Aromatase,

Higher Risk of Endometriosis
and Estrogen Dominance

Estro Zen if Estrogen Dominant
Testosterone Therapy May

Produce High Levels of Estrogen

Sex Hormones and Metabolites
Panel including Estrogen,

Progesterone, and Testosterone

Estrogen Metabolism and Clearance

rs2606345 CYP1A1 +/- Increased Levels of 4-Hydroxy
Estrogen, Endometriosis and

Osteoporosisrs1800440 CYP1B1 -/-

rs4680 COMT +/- Difficulty with Clearing Estrogen
Metabolites, Calcium-D-

Glucaraters1695 GSTP1 -/-

Testosterone Metabolism

rs824811 SRD5A1 -/-
Be Cautious with Testosterone

and DHEA therapy due to
potential increase in DHT

Follicular Sensitivity

rs6165 FSHR +/-

Decreased FSH Sensitivity

Higher Risk of PCOS, Estrogen
Dominance and Premature

Ovarian Failure

D-Chiro-Inositol

DCI Cell Recovery and Metabolic
Stimulator Pro

Monitor for PCOS and
Premature Ovarian Failure

May Need Supplemental
Progesterone during Pregnancy

Sex Hormones and Metabolites
Panel including Estrogen,

Progesterone, and Testosterone
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Metabolic Risk Factor

rs4704397 PDE8B +/-
Iodine, Selenium, Increased Risk

of Hypothyroidism
Advanced Thyroid Support

Thyroid Panel

Urinary Iodine OR
Comprehesive

Micronuritent/Mineral Analysis

rs2235544 DIO1 +/- Selenium

Advanced Thyroid Support OR
Seleniomethionine (200

mcg/day) if Free Triiodothyronine
(T3) Is Low

Thyroid Panel (Watch for T3
Insufficiency)

Whole Blood Selenium OR
Comprehensive Micronutrient

Testing

rs510432 ATG5 +/+

Curcumin, Lithium Orotate, D-
Chiro-Inositol, Catechins,

Resveratrol, Caffeine, 12+ Hour
Fasting, Sulforaphane, Ginseng

May Benefit from Intracellular
Detox Complex

May Benefit from Metabolic
Stimulator Pro OR DCI Cell

Recovery

Metformin May Be Beneficial if
Insulin Resistance Is Present

May Have Reduced Blood Sugar
Control Increasing Risk of

Polycystic Ovary Syndrome and
Gestational Diabetes 

Intermittent Fasting (12-15
Hours)

Exercise Regularly

Routine Blood Sugar, Insulin,
and HbA1c

rs26538 ATG12 -/-

rs10210302 ATG16L1 +/+
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Hypertension Risk

rs4343 ACE +/-

Increased Risk of Salt Retention
and Hypertension

Increased Risk of Hypertension
and Preeclampsia

Recommend Salt Restriction
After Age 40rs699 AGT +/+

Caffeine Metabolism

rs762551 CYP1A2 +/+

Caffeine Metabolism: Slow
Metabolizer (CC genotype),

Intermediate Metabolizer (CA
genotype), Rapid Metabolizer

(AA genotype)

Be Cautious with High Intake
of Caffeine due to Reduced

Caffeine Metabolism

Caffeine Sensitivity May
Increase Risk of Hypertension

Clot Risk

rs6025 F5 -/-

Increased Risk of Thrombosis

rs3211719 F10 -/-
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Summary for Women's Health

Highly Recommended Therapeutics Provider Discretion:
As Needed Formula
Recommendations

Lifestyle Recommendations Laboratory Recommendations

• May Benefit from Intracellular Detox Complex

•
May Benefit from Metabolic Stimulator Pro OR
DCI Cell Recovery

• Methyl Folate Pro once daily

•
Methylation Pro Topical OR Methylation
Complete Pro once daily

• Estro Zen if Estrogen Dominant

•
DCI Cell Recovery and Metabolic Stimulator
Pro

• Advanced Thyroid Support

•
Advanced Thyroid Support OR
Seleniomethionine (200 mcg/day) if Free
Triiodothyronine (T3) Is Low

•
Metformin May Be Beneficial if Insulin
Resistance Is Present

•
Be Cautious with High Intake of Caffeine due to
Reduced Caffeine Metabolism

•
Caffeine Sensitivity May Increase Risk of
Hypertension

•
Testosterone Therapy May Produce High
Levels of Estrogen

•
Monitor for PCOS and Premature Ovarian
Failure

•
May Need Supplemental Progesterone during
Pregnancy

•
May Have Reduced Blood Sugar Control
Increasing Risk of Polycystic Ovary Syndrome
and Gestational Diabetes

• Intermittent Fasting (12-15 Hours)

• Exercise Regularly

•
Increased Risk of Hypertension and
Preeclampsia

• Recommend Salt Restriction After Age 40

• Complete Blood Count

• Serum and RBC Folate

•
Sex Hormones and Metabolites Panel including
Estrogen, Progesterone, and Testosterone

• Thyroid Panel

•
Urinary Iodine OR Comprehesive
Micronuritent/Mineral Analysis

• Thyroid Panel (Watch for T3 Insufficiency)

•
Whole Blood Selenium OR Comprehensive
Micronutrient Testing

• Routine Blood Sugar, Insulin, and HbA1c
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Gene Information Key

rsID Gene
"-"

variant
"+"

variant

rs4343 ACE A G

rs699 AGT A G

rs26538 ATG12 T C

rs10210302 ATG16L1 C T

rs510432 ATG5 T C

rs4680 COMT G A

rs4646 CYP19A1 A C

rs2606345 CYP1A1 C A

rs762551 CYP1A2 A C

rs1800440 CYP1B1 T C

rs2235544 DIO1 C A

rs3211719 F10 A G

rs6025 F5 C T

rs2071010 FOLR1 G A

rs651933 FOLR2 A G

rs6165 FSHR T C

rs2282679 GC T G

rs1695 GSTP1 A G

rs1076991 MTHFD1 C T

rs1801131 MTHFR: A1298C T G

rs1801133 MTHFR: C677T G A

rs4704397 PDE8B G A

rs1051266 SLC19A1 T C

rs824811 SRD5A1 A G

rs526934 TCN1 A G

rs1801198 TCN2 C G

rs2228570 VDR G A
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Definitions

AUTOPHAGY

ATG12
Autophagy-related 12 protein is part of the core autophagy machinery inside the cell. Autophagy, a form of cellular "recycling" is necessary for many cell functions. ATG12 is
specifically involved in turning off the innate immune response. Mutations in the ATG12 gene are predicted to lead to increased activity of the innate immune response, and
overall inflammation.

ATG16L1 rs10210302
The ATG16L1 (autophagy related 16 like 1) gene encodes a protein that is part of a major protein complex essential for autophagy, a process of digesting cellular components
for nutrient sensing and cellular regulation. The polymorphism rs10210302 occurs in the promoter region of the gene, and a comprehensive study has linked the T allele with
Crohn's disease, an inflammatory bowel disease.

ATG5

The ATG5 (autophagy-related 5) gene is an important intracellular mediator of the autophagy response, which is essential for maintaining homeostasis. The polymorphism
rs510432 occurs in the promoter region of ATG5, and individuals homozygous for the C allele have been shown to have increased mRNA expression of ATG5. Additionally,
individuals homozygous for the C allele are at an increased risk for developing childhood asthma, but they have a reduced risk for developing sepsis. Individuals who are
heterozygous or homozygous for the T allele have been shown to have reduced levels of C-reactive protein.

DETOXIFICATION
Detoxification enzymes are responsible for clearing environmental chemicals and metabolites from our body. Accumulation of these chemicals and by-products can damage
intracellular biochemical functions. Alterations in these systems can have a significant negative effect on the nervous system and immune systems functions. These
polymorphisms can result in decreased "quality of life" and even decreased "life-span".

GSTP1

The GSTP1 (glutathione S?transferase pi 1) gene encodes a cytosolic enzyme that has a keystone role in cellular detoxification. It conjugates cytotoxic and carcinogenic
substances to glutathione for elimination, thereby aiding in antioxidant defense and preserving DNA integrity. The polymorphism rs1695 results in a valine substitution for an
isoleucine residue in the enzyme at position 105, which is a region of the protein that is known to undergo several post-translational modifications. Mechanistic studies have
shown that the protein produced by the G allele, which encodes a valine residue, has reduced substrate binding capacity and enzymatic activity. Numerous clinical studies have
shown that the GG genotype is a risk factor for asthma, especially when individuals are exposed to environmental toxins, such as cigarette smoke or traffic-related air pollution.
Additionally, the G allele is associated with increased risk for heart failure, and the frequency of the G allele is decreased in populations of older, living adults, suggesting it does
not confer increased longevity.

ESSENTIAL VITAMINS The polymorphisms in this panel will identify any potential weakness of absorption, conversion or delivery or your essential vitamins.

GC

The GC (group-specific component) gene encodes a carrier protein from the albumin gene family that transports vitamin D and its metabolites to target tissues. As a result, the
product of the GC gene is also termed the vitamin D binding protein (VDBP). The polymorphism rs2282679 is located in intron 12, and it has a strong genome-wide association
with 25-hydroxyvitamin D3 concentrations. The G allele variant is associated with lower levels of VDBP and vitamin D in the blood. Furthermore, since vitamin D is needed to
maintain calcium and phosphorous homeostasis, the G allele of rs2282679 is associated with reduced calcium level.

VDR rs2228570

The VDR (vitamin D receptor) gene encodes a receptor for vitamin D3 that is highly expressed in the intestines. VDR is a member of the nuclear hormone receptor superfamily,
so when activated by vitamin D, it can impact transcription of many genes involved in mineral metabolism, cell proliferation, and immune activation. The polymorphism
rs2228570, sometimes termed FokI for the restriction enzyme that can detect it, results in a threonine substitution for a methionine residue in the first codon of the protein,
altering the translation start site. As a result, translation of the receptor produced by the A allele, which does not contain the FokI restriction site (f) and encodes a methionine
residue, is 427 amino acids in length, whereas the receptor produced by the G allele, which does contain the FokI restriction site (F) and encodes a threonine residue, is three
amino acids shorter. Mechanistic studies indicate that the shorter variant encoded by the G allele has greater capacity to bind vitamin D and more transcriptional activity in
response to vitamin D. Consistent with these findings, A allele carriers were less responsive to vitamin D supplementation, and A allele carriers were shown to have reduced
calcium absorption and bone mineral density. Furthermore, vitamin D supplementation was less effective at reducing inflammatory markers in carriers of the A allele, and the A
allele is associated with risk for celiac disease and type 2 diabetes.

ESTROGEN
METABOLISM AND

CLEARANCE

The conversion of estrogen and its’ metabolites is essential to effective safe estrogen treatment. These SNPs will identify your potential for increased production of possible
carcinogenic forms of estrogen

CYP19A1
The CYP19A1 (cytochrome P450 family 19 subfamily A member 1) gene encodes a monooxygenase enzyme termed aromatase. Aromatase catalyzes the last step in the
conversion of androgens to estrogen. The polymorphism rs4646 occurs in the 3' untranslated region, suggesting that it might affect gene expression by altering mRNA stability.
Furthermore, the C allele has been associated with higher circulating estrogen levels, indicating increased aromatase activity.

CYP1A1 rs2606345

The CYP1A1 (cytochrome P450 family 1 subfamily A member 1) gene encodes a monooxygenase enzyme that catalyzes 2-hydroxylation to metabolize estrogen to 2-OH
estradiol catechol and 2-OH estrone catechol, which have weak estrogenic activities. The polymorphism rs2606345 occurs in the first intron, and studies have found that women
with the CC genotype had lower concentrations of estradiol and higher concentrations of 2-hydroxy estrogen metabolites. Furthermore, premenopausal women with the CC
genotype may experience more vasomotor symptoms such as hot flashes and night sweats than A allele carriers. Lastly, women carrying the C allele were shown to have
increased risk of depressive symptoms at midlife than women with the AA genotype.
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CYP1B1

The CYP1B1 (cytochrome P450 family 1 subfamily B member 1) gene encodes a monooxygenase that has a key role in metabolizing drugs, cholesterol, steroids and other
lipids. More specifically, it catalyzes the breakdown of estradiol to 4-hydroxyestradiol, an estrogen metabolite that can cause DNA damage. The polymorphism rs1800440 results
in a serine substitution for an asparagine residue in the enzyme at position 453. Women with the CC genotype had a 3-fold greater chance of experiencing hot flashes for more
than 1 year compared to those with the TT genotype.

HEALTH PRECAUTIONS

ACE

The ACE (angiotensin-converting enzyme) gene encodes a protein that plays a crucial role in regulating blood pressure and maintaining electrolyte balance. It converts
angiotensin I to the active form, angiotensin II, which leads to vasoconstriction and elevated blood pressure. The polymorphism rs4343 confers an insertion/deletion of a small
DNA sequence in the gene. Carriers of the G allele display increased ACE activity and elevated plasma levels of angiotensin II. Additionally, carriers of the G allele are more
prone to blood pressure spikes when consuming high-salt diets than individuals with the AA genotype. Heterozygous individuals display an intermediate phenotype.

AGT

The AGT (angiotensinogen) gene produces angiotensinogen—a precursor of angiotensin which is involved in blood pressure regulation. In response to a drop in blood pressure,
angiotensinogen is transformed into angiotensin I by renin, an enzyme secreted and stored in the kidneys. The polymorphism rs699 results in a threonine substitution for a
methionine residue in angiotensinogen at position 259. The G allele results in elevated levels of angiotensin in plasma, leading to increased blood pressure and risks associated
with hypertension.

CYP1A2

The CYP1A2 (cytochrome P450 family 1 subfamily A member 2) gene encodes a monooxygenase enzyme that mainly functions in the liver. It catalyzes the metabolism of about
10% of clinically used drugs that are metabolized by CYP enzymes, including caffeine. Additionally, it metabolizes some endogenous compounds, such as melatonin and
estradiol. The A allele of rs762551 was found to have higher CYP1A2 enzyme activity with exposure to smoking or heavy coffee consumption. In contrast, the C allele was found
to be associated with lower enzyme activity. rs762551 was also associated with caffeine consumption. Specifically, the AA genotype may predispose an individual to have higher
coffee intake.

Factor V

The F5 gene encodes for coagulation factor V, an essential component of the blood coagulation cascade. Specifically, it serves as a cofactor for the prothrombinase activity of
factor Xa that results in the activation of prothrombin to thrombin. The polymorphism rs6025 is a well-known missense mutation known as the Leiden mutation. The T allele of
rs6025 encodes for a variant in which glutamine is substituted for arginine at position 506. Carriers of the T allele are at an elevated risk for venous thromboembolism and
related conditions with the risk being even higher in individuals homozygous for the T allele.

Factor X

The F10 (coagulation factor X) gene encodes a vitamin K-dependent factor in the blood coagulation cascade. Factor X (FX) plays an important role in blood clotting, as both the
intrinsic and extrinsic coagulation pathways converge on FX activation. FX is translated as a preproprotein, which is processed to a mature and activated version that converts
prothrombin to thrombin. The polymorphism rs3211719 occurs in intron 1, and genome-wide association studies have found that the G-allele is associated with decreased
prothrombin time and increased levels of factor VII, which initiates the extrinsic coagulation pathway. Additional studies have shown that the G allele is associated with increased
factor VII antigen and factor VII coagulant activity, suggesting that clotting propensity is increased.

HORMONE METABOLISM
The conversion of estrogen and its’ metabolites is essential to effective safe estrogen treatment. These SNPs will identify your potential for increased production of possible
carcinogenic forms of estrogen.

FSHR

The FSHR (follicle stimulating hormone receptor) gene encodes a G-protein coupled receptor for follicle stimulating hormone (FSH), a hormone responsible for the growth of
follicles and eggs in women. FSHR is expressed in the ovaries, and its signaling is necessary for the proliferation of granulosa cells, maturation of ovarian follicles, and
development of mature eggs. The polymorphism rs6165 results in a threonine substitution for an alanine residue at position 307, which occurs in the extracellular domain of the
receptor. The polymorphism rs6165 is in near perfect linkage disequilibrium with rs6166, meaning that the alleles are nonrandomly associated and inherited together. Therefore,
the C allele, which encodes an alanine residue, for rs6165 also indicates the inheritance of a serine residue at position 680, which occurs in the cytoplasmic domain of the
receptor. Functional studies have found that women carrying the C allele have ovaries that are less responsive to stimulation with FSH, suggesting that FSHR is less sensitive.
Clinical studies also suggest that the C allele may be associated with polycystic ovarian syndrome (PCOS), as well as higher gonadotrophic hormones, testosterone, and high
frequency of hyperandrogenism--all clinical features of PCOS. Lastly, women carrying the C allele may have an increased chance of being resistant to ovarian stimulation.

SRD5A1 rs824811

The SRD5A1 (steroid 5 alpha-reductase 1) gene encodes an enzyme that converts testosterone into the more potent androgen, dihydrotestosterone (DHT). High levels of DHT
may be associated with male pattern hair loss and polycystic ovarian syndrome (PCOS). The polymorphism rs824811 occurs in the fourth intron. Carriers of the C allele have
been shown to have reduced levels of testosterone and increased levels of testosterone metabolites downstream of SRD5A1 activity, suggesting that C allele carriers may have
increased SRD5A1 activity and increased production of DHT.

METABOLIC RISK
FACTOR

The polymorphisms in this category relate to increase risk of developing metabolic syndromes including diabetes, fatty liver, hypothyroidism and insulin resistance.

DIO1 rs2235544

The DIO1 (iodothyronine deiodinase 1) gene encodes an enzyme that converts prohormone thyroxine (T4) to bioactive thyroid hormone, triiodothyronine (T3), by cleaving iodine
residues. Deiodinases are selenium-containing enzymes, and DIO1 the main enzymes responsible for T3 levels in the bloodstream. The polymorphism rs2235544 occurs in the
third intron, and numerous studies have found that carriers of the A allele have decreased deiodinase activity. Therefore, A allele carriers have reduced conversion of thyroxine
(T4) to triiodothyronine (T3). Furthermore, for treatment of hypothyroidism, carriers of the A allele had better outcomes when receiving a combination of T3 and T4, whereas C
allele carriers had better outcomes when receiving only T4.
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PDE8B rs4704397
The PDE8B (phosphodiesterase 8B) gene encodes a enzyme that catalyzes the hydrolysis of cAMP, a second messenger crucial for cellular energy sensing. The polymorphism
rs4704397 occurs in the first intron, and numerous studies have found that the A allele is associated with increased levels of TSH, consistent with hypothyroidism. Additionally,
the A allele has been associated with sub-clinical hypothyroidism, hypothyroidism, and infertility.

METHYLATION
Methylation is a primary biochemical process in the body that involves the addition of a "methyl" chemical group to a vitamin or neurotransmitter. The addition of the "methyl"
group allows for very specific biochemical interactions. Poor "methylation" function alters the effectiveness, delivery and function of many vitamins and important chemicals in the
cell.

FOLR1

The FOLR1 (folate receptor alpha) gene produces a folate receptor that is responsible for transporting folate and its derivatives into cells. Variations in this gene can affect the
delivery of folate in the bloodstream to cells. A study found that individuals who were heterozygous for the polymorphism rs2071010 had elevated serum folate levels compared
to those with the GG genotype, suggesting that the A allele may reduce FOLR1 function. Additionally, individuals with the AA genotype may be at increased risk for elevated
homocysteine levels.

FOLR2
Folate Receptor 2 (FOLR2) is a member of the folate receptor (FOLR) family. Members of this gene family have a high affinity for folic acid. Polymorphisms in this gene allow for
poor delivery of folic acid to the interior of cells. This can create a high plasma folic acid. This polymorphism does create a methylation deficiency. This polymorphism is
associated with many disorders of pregnancy. This receptor is found in high quantities on the placenta, thymus and bone marrow. Can be affiliated with immune disorders.

MTHFD1

The MTHFD1 (methylenetetrahydrofolate dehydrogenase, cyclohydrolase, and formyltetrahydrofolate synthetase 1) gene encodes an enzyme that is essential for folate
metabolism. The enzyme catalyzes three sequential steps in folate metabolism, utilizing separate catalytic domains in the protein. It converts 1) tetrahydrofolate (THF) to 10-
formylTHF 2) 10-formylTHF to 5,10-methenlyTHF, and 3) 5,10-methenlyTHF to 5,10-methyleneTHF, which can then be converted to the bioactive form of folate, 5-methylTHF
(MTHF), by methylenetetrahydrofolate reductase (MTHFR). The polymorphism rs1076991 occurs in the promoter region of the gene, and mechanistic studies found that the
variant encoded by the T allele had a 60% reduction in transcription rate, suggesting that T allele carriers produce significantly less enzyme and MTHF. Congruently, the T allele
has also been associated with risk for heart attack.

MTHFR rs1801131

The MTHFR (methylenetetrahydrofolate reductase) gene encodes a metabolic enzyme that catalyzes the conversion of 5,10-methylenetetrahydrofolate to 5-
methyltetrahydrofolate (MTHF), the bioactive form of folate. Folate is a crucial mediator of one-carbon metabolism, which is necessary for a plethora of biochemical functions,
such as nucleotide biosynthesis, amino acid metabolism, epigenetic maintenance, and oxidative defense. The polymorphism rs1801131, sometimes referred to as A1298C,
results in an alanine substitution for a glutamate residue in the enzyme at position 429, which occurs near the binding site for an allosteric inhibitor, S-adenosyl-L-methionine
(SAMe). Cell-based assays have shown that the enzyme produced by the G allele, which encodes an alanine residue, reduces MTHFR activity by about 30% compared to the
enzyme produced by the T allele. Consistent with these findings, the GG genotype has been associated with increased risk for ischemic stroke and infertility due to decreased
sperm production in men. Furthermore, individuals heterozygous for rs1801131 and rs1801133, another polymorphism in the MTHFR gene, have a more severe clinical
phenotype that is similar to the AA genotype for rs1801133. Lastly, despite the prevalence of both minor alleles, the genotype combination rs1801131 GG and rs1801133 AA is
nearly nonexistent in the population, suggesting it confers a significant genetic disadvantage.

MTHFR rs1801133

The MTHFR (methylenetetrahydrofolate reductase) gene encodes a metabolic enzyme that catalyzes the conversion of 5,10-methylenetetrahydrofolate to 5-
methyltetrahydrofolate (MTHF), the bioactive form of folate. Folate is a crucial mediator of one-carbon metabolism, which is necessary for a plethora of biochemical functions,
such as nucleotide biosynthesis, amino acid metabolism, epigenetic maintenance, and oxidative defense. The polymorphism rs1801133, sometimes referred to as C677T,
results in a valine substitution for an alanine residue in the enzyme at position 222, which occurs near the binding site for a cofactor and the substrate, FAD and 5,10-
methylenetetrahydrofolate respectively. Mechanistic studies have shown that the enzyme produced by the A allele, which encodes a valine residue, has reduced thermal stability
and 55% reduced activity compared to the enzyme produced by the G allele. Consistent with these results, carriers of the A allele were found to have decreased levels of folate
and increased levels of homocysteine. As a result, carriers of the A allele are at risk for neural tubes defects, vascular disease, stroke, migraine, depression, and infertility.
Furthermore, individuals heterozygous for rs1801133 and rs1801131, another polymorphism in the MTHFR gene, have a more severe clinical phenotype that is similar to the AA
genotype for rs1801133. Lastly, despite the prevalence of both minor alleles, the genotype combination rs1801131 GG and rs1801133 AA is nearly nonexistent in the population,
suggesting it confers a significant genetic disadvantage.

SLC19A1

The SLC19A1 (solute carrier family 19 member 1) gene encodes a folate transporter known as reduced folate carrier (RFC). RFC mediates cellular uptake of folate and folate
derivatives, including antifolate pharmaceuticals. Folate is an essential nutrient that supplies a methyl group to support important biochemical functions, such as DNA synthesis
and substrate methylation. For example, folate, with the help of vitamin B12, supplies the methyl group needed to convert homocysteine to methionine. The polymorphism
rs1051266 results in an arginine substitution for a histidine residue in the transporter at position 27, which occurs in a transmembrane domain. Individuals with the CC genotype
were found to have lower levels of plasma folate compared to individuals with the TT genotype, suggesting that the C allele, which encodes the arginine variant, produces a less
efficient transporter. Additionally, individuals with the CC genotype for rs1051266 and the TT genotype for rs1801133, a variant in the MTHFR gene, were found to have higher
levels of homocysteine. The C allele has been associated with delayed memory ability and increased susceptibility for neural tube defects. Lastly, carriers of the C allele may be
less responsive to treatment with methotrexate, and individuals with the CC genotype may be at increased risk for ischemic stroke.

TCN1

The TCN1 (transcobalamin 1) gene encodes various isoforms of a carrier protein that binds vitamin B12 (cobalamin). The isoforms are differentially glycosylated, and they
dimerize to form a vitamin B12-binding protein called haptocorrin. Haptocorrin protects vitamin B12 from the acidic environment of the stomach and transports it to the small
intestine, where it can be bound by intrinsic factor. It is also estimated that haptocorrin carriers 70-80% of vitamin B12 in circulation. However, unlike transcobalamin encoded by
the TCN2 gene, haptocorrin mainly delivers vitamin B12 to the liver. The polymorphism rs526934 occurs in the eighth intron, and carriers of the G allele have been shown to
have lower vitamin B12 levels compared to individuals with the AA genotype.
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TCN2

The TCN2 (transcobalamin 2) gene encodes a carrier protein that binds vitamin B12 (cobalamin) and delivers it to all tissues. Around 30% of circulating vitamin B12 is bound to
TCN2. The polymorphism rs1801198 results in an arginine substitution for a proline residue in the protein at position 259, which occurs in the binding region for vitamin B12. In
individuals with adequate vitamin B12 status, carriers of the G allele, which encodes an arginine residue, had less vitamin B12-bound TCN2 than C allele carriers. A large meta-
analysis also reported that individuals with the GG genotype had significantly lower concentrations of vitamin B12-bound TCN2 and higher concentrations of homocysteine, a
functional indicator of vitamin B12 status, compared to individuals with the CC genotype. Lastly, carriers of the C allele were shown to have lower levels of methylmalonic acid,
which is converted to succinyl CoA in a vitamin B12-dependent reaction, suggesting that G allele carriers may have reduced levels of vitamin B12.

NEUROTRANSMITTERS
Neurotransmitters are chemicals that are used to produce specific effects in the nervous system. These specific neurotransmitter genomics assess a person's risk for anxiety,
depression and dysphoria.

COMT rs4680

The COMT (catechol-O-methyltransferase) gene encodes an enzyme that deactivates catecholamines, including neurotransmitters (adrenaline, noradrenaline and dopamine),
by catalyzing the transfer of a methyl groups from S-adenosyl-methionine to a hydroxyl group on a catechol. Therefore, COMT has a crucial role in catecholamine
neurotransmission and the metabolism of catechol hormones and xenobiotics. The polymorphism rs4860 results in a methionine substitution for a valine residue at position 108
for soluble COMT, which is prevalent in peripheral tissues, or position 158 for membrane-bound COMT, which is prevalent in the brain. The enzyme produced by the A allele,
which encodes a methionine residue, reduces COMT activity due to thermal instability. Moreover, the A allele variant can have a three-to-fourfold reduction in enzyme activity
compared to the G allele variant, and the A allele has been associated with a disadvantage processing aversive stimuli, reduced appetite, OCD, and anxiety. Furthermore,
COMT metabolizes estrogen, and a study found that girls with the AA genotype had higher levels of free estradiol and earlier pubertal development than girls with the GG
genotype, suggesting that the A allele may be associated with less efficient estrogen clearance. However, individuals with the GG genotype may have increased homocysteine
levels when combined with a MTHFR variant.

REDACTED - dffe484c-c572-45bf-a583-0d1199da2e26 20 September 16, 2024



Disclaimers
TESTING:

Testing Performed By: AC

METHODOLOGY AND LIMITATIONS DISCLAIMER:

Testing for genetic variation/mutation on listed genes was performed using ProFlex PCR and Real-Time PCR with TaqMan® allele-specific probes on the QuantStudio
12K Flex. All genetic testing is performed by GX Sciences, LLC d/b/a Fagron Genomics US (“Fagron Genomics US”) (807 Las Cimas Pkwy, Suite 145, Austin, TX.

78746). This test will not detect all the known alleles that result in altered or inactive tested genes. This test does not account for all individual variations in the individual
tested. Test results do not rule out the possibility that this individual could be a carrier of other mutations/variations not detected by this gene mutation/variation panel.
Rare mutations surrounding these alleles may also affect our detection of genetic variations. Thus, the interpretation is given as a probability. Therefore, this genetic

information shall be interpreted in conjunction with other clinical findings and familial history for the administration of specific nutrients. Patients should receive
appropriate genetic counseling to explain the implications of these test results. Details of assay performance and algorithms leading to clinical recommendations are
available upon request. The analytical and performance characteristics of this laboratory developed test (LDT) were determined by Fagron Genomics US’s laboratory

(Laboratory Director: James Jacobson, PhD) pursuant to Clinical Laboratory Improvement Amendments (CLIA) requirements (CLIA #: 45D2144988).

MEDICAL DISCLAIMER:

This test was developed and its performance characteristics determined by Fagron Genomics US. It has not been cleared or approved by the FDA. The laboratory is
regulated under CLIA and qualified to perform high-complexity testing. This test is used for clinical and educational purposes. It should not be regarded as

investigational or for research. The Reference SNP Cluster IDs (rsIDs) for the alleles being tested were obtained from the Single Nucleotide Polymorphism Database (dbSNP)
(Build 142). These products are not approved by the Food and Drug Administration and are not intended to diagnose, treat, cure, or prevent disease. These

recommendations are for report purposes only and an individual is not required to use such products. These are recommendations only and do not replace the
advisement of your own healthcare practitioner.

LEGAL DISCLAIMER:

Report contents and report recommendations are created based on the consultation, advice, and direction of Dr. Kendal Stewart, the Medical Director for Fagron
Genomics US. Report contents and report recommendations are intended to be informational only. Report contents and report recommendations are not intended and
should not be interpreted to make claims regarding the use, ef?cacy, or safety of products, formulas, and/or services listed herein. Only a doctor or other appropriately
licensed health care practitioner can determine if a formula, product, or service described herein is appropriate for a speci?c patient. Sole risk for the use of all Fagron
Genomics US lab test orders and test interpretation results rests with the reader. Implementation or experimentation with any supplements, herbs, dietary changes,
medications, and/or lifestyle changes, etc. is done so at the patient’s sole risk and responsibility and should be discussed with the patient or the patient’s personal

licensed healthcare practitioner prior to implementation. Fagron Genomics US and its affiliates, employees, associates, vendors, principals or partners, do not accept
legal, moral, or ethical responsibility for any problems arising from experimentation with the information described in test results. Fagron Genomics US expressly

reserves all legal rights and remedies in case of an inappropriate, negligent, or incorrect use or interpretation of the results of its tests.

UND RESULT DISCLAIMER:

If you have received the result variant Undetermined (UND) this indicates that we were not able to determine your carrier status based on your raw data. You may
request your sample to be run again by emailing info@fagrongenomicsus.com
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