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Copper/Iron/Ceruloplasmin/Magnesium

Clearly iron is an important mineral needed for many functions. However, if iron is in excess or it is not properly chaperoned through the body, it can become a very dangerous
free radical.

Because iron has a limited capacity to be excreted by the body, it can easily build up in organs like the liver, heart, and pancreas. This is potentially problematic because iron is a
potent oxidizer that can damage body tissues.

This section of the pyramid covers genes such as the HFE gene (which could cause higher levels of iron absorption), the SLC4A1 and SLC41A2 gene (which transports
magnesium), and the SLC40A1 gene (which makes ferroportin).

Ferroportin is the only iron exporter that could keep iron in the cell. If this happens, there is a potential through the Fenton Reaction to create hydroxyl radicals. If there is excess
iron, it is possible that through the Fenton Reaction, iron combines with hydrogen peroxide to make very dangerous hydroxyl radicals.

As shown in this diagram, excess iron will combine with hydrogen peroxide to make hydroxyl radicals.

To make sure that iron is chaperoned properly in the body, there is a need for ceruloplasmin. Some of the cofactors needed to make ceruloplasmin are copper, and vitamin A.
When there are variants in the BCMO1 gene, there may be impaired beta-carotene to vitamin A conversion. Because of this, ceruloplasmin levels may be low. If you see this
pattern it may be valuable to measure ceruloplasmin levels.

If you suspect iron dysregulation, it may be advantageous to look at the hydrogen peroxide patterns to see if this could be a problem as well.

If ceruloplasmin appears to be low, nutritionally supporting the production ceruloplasmin may be beneficial.

Additionally there is the potential that excess iron may disrupt magnesium inside the cells.

Additional magnesium supplementation may be in order if there are many solute carrier variants and if there is excess iron creating free radicals.

If you believe there is difficulty with clearing hydrogen peroxide, then also evaluate glutathione, NADPH, and catalase as they are needed to clearly hydrogen peroxide. Also keep
in mind that Nrf2 and KEAP1 control many of these functions.

Gene Name Variants Metrics
SOD1
SOD1 (rs2070424) AA 83.9% | SOD1 enzymes deal with the superoxide radical by alternately adding or removing an electron from the
SOD1 (rs1041740) 1 CT 41.4% superoxide molecules it encounters.

SOD1 needs copper to be produced. Genetic variants in the copper solute carrier genes in addition to
variants in SOD1 genes has the potential to reduce SOD1 production.

The SOD-catalyzed dismutation of superoxide reactions with copper are as follows:
Cu2+-SOD + 02&minus; &rarr; Cu+-SOD + 02 (reduction of copper; oxidation of superoxide)

Cu+-SOD + 02&minus; + 2H+ &rarr; Cu2+-SOD + H202 (oxidation of copper; reduction of superoxide)
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SLC31A1
SLC31A1 (rs16930959) AA 85.7%
SLC31A1 (rs10981696) CC 87.9%
SLC31A1 (rs10513190) CC 74.9%
SLC31A1 (rs10981699) CC78.1%
SLC31A1 (rs6477998) CC31.1%
SLC31A1 (rs10759636) GG 31%
SLC31A1 (rs10513189) TT 28.1%
SLC31A1 (rs10817465) TT32.8%
SLC31A2
SLC31A2 (rs10121164) AA 47.6%
SLC31A2 (rs4483236) CA 39%
SLC31A2 (rs4344146) CT 48.6%
SLC31A2 (rs4263842) TT 44.4%
SLC31A2 (rs4073133) CT 38.8%
SLC31A2 (rs3934969) TC 43.6%
SLC31A2 (rs3827672) CC 68.4%
SLC31A2 (rs3810906) CT 38.9%
ATOX1
ATOX1 (rs2915822) TG 36.5%
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Copper is a mineral that can be found throughout the body. Copper is essential to the proper functioning of
organs and metabolic processes. Copper may also act as an antioxidant, and help the body absorb iron.

Foods that contain copper include oysters, liver, whole grain breads and cereals, shellfish, dark green leafy
vegetables, dried legumes, nuts, and chocolate.

The protein encoded by this gene is a high-affinity copper transporter found in the cell membrane. The
encoded protein functions as a homotrimer to effect the uptake of dietary copper.

The protein encoded by this gene is a low-affinity copper transporter found in the cell membrane.

ATOX1 is a copper metallochaperone protein that is encoded by the ATOX1 gene in humans. ATOX1 plays a
key role in copper homeostasis as it delivers copper from the cytosol to transporters ATP7A and ATP7B. This
protein also functions as an antioxidant against superoxide and hydrogen peroxide.
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ATP7A

ATP7A (rs72554635) CC100% | Copper is exported from the enterocytes into the blood by ATP7A.
ATP7A (rs72554636) cC 100% ATP7A is a copper-transporting P-type ATPase which uses the energy from ATP hydrolysis to transport Cu(l)
ATP7A (rs72554638) CC100% | across cell membranes.
ATP7A (rs72554640) CC 100%

ATP7A (rs72554645) CC 100%

ATP7A (rs72554647) CC 100%

ATP7A (rs72554649) CC 100%

ATP7A (rs72554650) CC 100%

ATP7A (rs72554656) CC 100%
ATP7A (rs138505380) 1 GA 0.4%

ATP7A (rs2234936) GG 99.5%

ATP7A (rs5959130) GG 100%

ATP7A (rs67273048) GG 100%

ATP7A (rs72554637) GG 100%

ATP7A (rs72554639) GG 99.9%

ATP7A (rs72554641) GG 100%

ATP7A (rs72554644) GG 100%

ATP7A (rs72554652) GG 100%

ATP7A (rs72554653) GG 100%

ATP7A (rs72554654) GG 100%

ATP7A (rs72554655) GG 99.7%

ATP7A (rs72554657) GG 100%

ATP7A (rs2234934) TT 99.9%

ATP7A (rs2234935) TT 100%

ATP7A (rs72554642) TT 100%

ATP7A (rs72554643) TT 100%

ATP7A (rs72554646) TT 100%

ATP7A (rs72554651) TT 100%

Page 3 of 108



Client: Jane Sample

ATP7B
ATP7B (rs137853283) CC 100%
ATP7B (rs137853282) CC 100%
ATP7B (rs76151636) GG 99.7%
ATP7B (rs72552285) CC 100%
ATP7B (rs72552255) GG 99.9%
ATP7B (rs61733680) TT 100%
ATP7B (rs61733679) CC99.7%
ATP7B (rs60986317) GG 99.6%
ATP7B (rs60431989) AA 100%
ATP7B (rs60003608) TT 100%
ATP7B (rs59959366) CC 100%
ATP7B (rs59120265) TT99.7%
ATP7B (rs28942076) CC 100%
ATP7B (rs28942075) CC 100%
ATP7B (rs28942074) CC 100%
ATP7B (rs9526816) TT 85.2%
ATP7B (rs4943046) 1 AG 48.5%
ATP7B (rs3825527) 1 AG 48.8%
ATP7B (rs3825526) 1 CA 48.9%
ATP7B (rs2282057) 1 AG 48.4%
ATP7B (rs2277448) 1 TG 34.7%
ATP7B (rs1801249) 1 GA 48.4%
ATP7B (rs1801248) CC92.4%
ATP7B (rs1801246) CC 86.3%
ATP7B (rs1801244) 1 CG 48.7%
ATP7B (rs1801243) 1 AC 49.4%
ATP7B (rs1061472) 1 CT 48.8%
ATP7B (rs1051332) 1 CT 48.9%
ATP7B (rs754610) 1 GA 48.9%
ATP7B (rs732774) 1 TC 48.5%
ATP7B (rs732071) 1 AG 42.2%
CcpP
CP (rs13098532) TT 97.8%
CP (rs34228141) GG 92%
CP (rs16861582) AA 52.4%
CP (rs16861588) AA 68%
CP (rs4974389) 1 GA 49.8%
CP (rs6799507) AA 96.5%
CP (rs13072552) GG 84.4%
CP (rs13095262) AA 79%
CP (rs9834971) 1 AC 49.3%
CP (rs1523515) CC 90%
CP (rs16861637) AA 82.4%
SLC48A1
SLCA8A1 (rs3782908) 1 AG 42.5%
SLCA8A1 (rs4760636) CC59.2%
SLCA8A1 (rs4760653) TT73.5%
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ATP7B is a copper-transporting P-type ATPase which is encoded by the ATP7B gene. ATP7B protein is located
in the trans-Golgi network of the liver and brain and works to balance the copper level in the body by
excreting excess copper into bile and plasma.

Genetic disorder of the ATP7B gene may cause Wilson's disease, a disease in which copper accumulates in
tissues leading to neurological or psychiatric issues and liver diseases.

The CP protein encoded by this binds most of the copper in plasma and is involved in the peroxidation of
Fe(ll)transferrin to Fe(lll) transferrin.

Variations in this in this gene cause aceruloplasminemia. Aceruloplasminemia causes iron accumulation and
tissue damage, and is associated with diabetes and neurologic abnormalities.

Ceruloplasmin deficiency combined with iron dysregulation has the potential to create hydroxyl radicals and
tissue damage.

Iron can exist in heme, and ferric forms. Heme is a Fe(2+) (ferrous) ion. The non-heme dietary iron ferric is a
Fe(3+) ion. Fe(3+) must that be reduced to the ferrous form (Fe(2+)) before it is absorbed.

The protein encoded by SLC48A1 transports heme into the intestinal cells.
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SLC11A2
SLC11A2 (rs17125155) TT 96.3%
SLC11A2 (rs829021) CC87.5%
SLC11A2 (rs149411) AA 17.8%
SLC11A2 (rs11169654) CT 29.6%
SLC11A2 (rs2301529) GA 29.7%
SLC11A2 (rs12227734) GG 90.9%
SLC11A2 (rs12366756) AG 29.5%
SLC40A1

SLC40A1 (rs4667287) AA 80.2%

SLC40A1 (rs137979680) TT 2.9%
SLC40A1 (rs28939076) GG 100%
SLC40A1 (rs1123109) TC32.6%
SLC40A1 (rs11539983) TT 94.7%
SLC40A1 (rs13404407) TT 98.6%
SLC40A1 (rs16831652) TT 98.6%

FTL
FTL (rs2230267) TC 65.1%
HFE

HFE C282Y (rs1800562) GG 89.4%
HFE H63D (rs1799945) CG 23.8%
HFE S65C (rs1800730) AA 97.6%
HFE (rs1572982) GA 49.6%
HFE 6382T>G (rs2794719) GG 17.1%
HFE 8828T>C (rs2071303) TC 44.4%

Page 5 of 108

The SLC11A2 gene provides instructions for making a protein called divalent metal transporter 1 (DMT1).
The DMT1 protein is found in all tissues, where its primary role is to transport positively charged iron atoms
within cells. The DMT1 protein is located within fingerlike projections called microvilli in the duodenum of
the small intestine.

The SLC40A1 gene contains the instructions for making a protein called ferroportin. Ferroprtin is found in all
cells and tissues where iron is regulated and is the only cellular iron exporter.

Ferroportin transports iron from the small intestine into the bloodstream. Ferroportin also plays a role in the
metabolism of iron.

Different variants of the SLC40A1 gene affect the ferroportin protein in different ways which in turn can alter
the export and metabolism of iron.

The FTL gene provides instructions for making the ferritin light chain. Ferritin is the major intracellular iron
storage protein in eukaryotes. Each ferritin molecule can hold as many as 4,500 iron atoms. This storage
capacity allows ferritin to regulate the amount of iron in cells and tissues. Iron is needed for the body to
produce red blood cells.

Variation in ferritin subunit composition may affect the rates of iron uptake and release in different tissues.
Variation in the ferritin subunit is also associated with several neurodegenerative diseases and
hyperferritinemia-cataract syndrome.

H63D represents a SNP that accounts for a mild form of hereditary hemochromatosis (HH), an iron overload
condition in which mutations of certain genes involved in iron metabolism disrupt the body's ability to
regulate uptake of iron, causing increased intestinal iron absorption. The most common form is caused by
mutations in the HFE gene, which are inherited recessively.

A mutation at amino acid 282 (C282Y) was found to be homozygous in 83 percent of patients with HH. This
is a point mutation from guanine to adenine, resulting in a missense mutation from cysteine to tyrosine.
Such mutations are commonly found in people with European ancestry.

The three most common HH-causing mutations in the HFE gene are C282Y and S65C At least 17 other
mutations in the HFE gene have been linked to HH. 60-90% of people with HH have two copies of the C282Y
mutation. The H63D mutation is also quite common, about 20% of people carry a copy of the mutation, and
about 3% have two copies. This mutation is not as severe as the C282Y mutation, and only causes symptoms
when someone has both the H63D and the C282Y mutations. Even then, only a small fraction of people with
one copy of each mutation actually exhibit evidence of iron overload. Additionally, those who have two
copies of H63D do not exhibit any symptoms and are not at risk for iron overload. The S65C mutation is less
common, and will also only cause symptoms if in combination with C282Y. For both H63D/C282Y and
S65C/C282Y single mutation individuals, symptoms are usually mild if they develop at all.
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HMOX
HMOX1 (rs11912889) GG 87.8% | Heme is converted to biliverdin by the enzyme heme oxygenase (HMOX).
HMOX1 (rs9306300) AA 87.8% ) )
NADPH is used as the reducing agent.
HMOX1 (rs5755720) AA 46.6%
HMOX1 (rs2285112) AA37.1% | Heme oxygenase is an essential enzyme in heme catabolism. Heme oxygenase cleaves heme to form
biliverdin. Biliverdin is then converted to bilrubin by biliverdin reductase, and carbon monoxide. Bilirubin is a
HMOX1 (rs2071749) 2 AA 21.6% | compound that breaks down heme in vertebrates. This catabolism is a necessary process in the body's
HMOX1 (rs2071748) GG 38.9% | clearance of waste products that are produced from the breakdown of aged red blood cells. Under
physiological conditions, the activity of heme oxygenase is highest in the spleen.
HMOX1 (rs2071746) AA 33.4%
HMOX2 (rs2160567) 2 TT 45.2% | Variations in this gene have been associated with Heme oxygenase 1 deficiency and pulmonary disease.
HMOX2 (rs11866840) CC92.4%
HMOX2 (rs8055559) AA 91.7%
HMOX2 (rs1362626) GG 51.6%
HMOX2 (rs146410700) CC 100%
ACO1
ACO1 (rs1556138) 1 CT 45.9% | The protein encoded by ACO1 is a cytosolic protein that functions as an essential enzyme in the Krebs cycle
ACO1 (rs4297112) CC58.5% and also interacts with mRNA to control the levels of iron inside cells.
ACO1 (rs4442231) CC78.4% | When cellular iron levels are high, this protein can function as an aconitase. Aconitases are iron-sulfur
ACO1 (rs4879584) CC72.3% proteins that function to catalyze the conversion of citrate to Isocitrate.
ACO1 (rs4879586) AA59.7% | variations in this gene have been associated with higher iron levels.
ACO1 (rs7847742) CC27.1%
ACO1 (rs7874815) TT 53.5%
ACO1 (rs10738886) AA 74.4%
ACO1 (rs10813805) AA 27.2%
ACO1 (rs10813808) CC52.5%
ACO1 (rs10970961) CC41.8%
ACO1 (rs10970972) 2 TT 13.9%
ACO1 (rs10970976) 1 TC37.7%
ACO1 (rs10970978) 1 AG 19.1%
ACO1 (rs12379278) CC81.2%
ACO1 (rs12555576) GG 63.8%
ACO1 (rs13292540) CC40.1%
ACO1 (rs13302577) GG 42%
ACO1 (rs142150163) GG 100%
ACO1 (rs143260336) CC 100%
TFR2
TFR2 (rs4729598) CC80.8% | The protein encoded by TFR2 mediates cellular uptake of transferrin-bound iron, and may be involved in iror
TFR2 (rs7385804) AA 40.9% metabolism, hepatocyte function and erythrocyte differentiation.
TFR2 (rs4727457) CC71.3% | Vvariations in this gene have been associated with hereditary hemochromatosis type Ill.
TFR2 (rs4729600) CC71.3%
TFR2 (rs41302357) GG 100%
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TF
TF (rs12493168) 1 AG 23% | The function of the protein encoded by the TF gene is to transport iron from the intestine,
TF (rs2692695) GG 34.1% reticuloendothelial system, and liver parenchymal cells to all proliferating cells in the body.
TF (rs4428180) AA71.6% | This protein may also have a physiologic role as granulocyte/pollen-binding protein (GPBP) involved in the
TF (rs8177213) AA 52.6% removal of certain organic matter and allergens from serum.
TF (rs1799899) GG 90.3% | variations in this gene have been associated with iron deficiency, and iron metabolism disease.
TF (rs1358024) 1 CT 28.7%
TF (rs2715628) CC65.7%
TF (rs8177190) CC78.3%
TF (rs3811647) 2 AA 11.3%
TF (rs1115219) TT57.2%
TF (rs201267139) TT 100%
TF C34378T (rs1049296) CC 69.9%
ALAS2
ALAS?2 (rs28935484) TT 100% | The ALAS2 gene provides instructions for making an enzyme called 5'-aminolevulinate synthase 2 or
erythroid ALA-synthase. This version of the enzyme is found only in developing red blood cells called
erythroblasts. ALA-synthase is responsible for the first step in heme production. In subsequent steps, seven
other enzymes produce and modify compounds that ultimately lead to heme.
ALAD
ALAD (rs8177812) GG 74.6% | The ALAD gene provides instructions for making an enzyme known as delta-aminolevulinate
ALAD (rs818708) 1 AG 50% dehydratase.Delta-aminolevulinate dehydratase is responsible for the second step in the heme production
process, which combines two molecules of delta-aminolevulinic acid (the product of the first step) to form a
ALAD (rs1805313) 1 AG 44.9% | compound called porphobilinogen.
ALAD (rs1800435) CC 83.9%
HMBS
HMBS (rs28990987) AA 98.2% | The HMBS gene provides instructions for making an enzyme known as hydroxymethylbilane synthase.
HMBS (rs34413634) CC 100% Hydroxymethylbilane synthase is responsible for the third step in the heme production process, which
combines four molecules of porphobilinogen (the product of the second step) to form a compound called
hydroxymethylbilane.
UROS
UROS (rs28941774) GG 99.7% | The UROS gene provides instructions for making an enzyme known as uroporphyrinogen Ill synthase.
Uroporphyrinogen Ill synthase is responsible for the fourth step in the heme production process, in which
hydroxymethylbilane (the product of the third step) is rearranged to form uroporphyrinogen lll. In
subsequent steps, four other enzymes produce and modify compounds that ultimately lead to heme.
CPOX
CPOX (rs28931603) GG 99.9% | The CPOX gene provides instructions for making an enzyme known as coproporphyrinogen
oxidase.Coproporphyrinogen oxidase is responsible for the sixth step in the heme production process, the
removal of carbon and oxygen atoms from coproporphyrinogen Il (the product of the fifth step) to form
protoporphyrinogen IX. In subsequent steps, two other enzymes modify protoporphyrinogen IX and
incorporate an iron atom to produce heme.
PPOX
PPOX (rs28936677) TT 100% | The PPOX gene provides instructions for making an enzyme known as protoporphyrinogen oxidase.
PPOX (rs28936676) AA 100% Protoporphyrinogen oxidase is responsible for the seventh step in the heme production process, in which
two hydrogen atoms are removed from protoporphyrinogen IX (the product of the sixth step) to form
protoporphyrin IX.
FECH
FECH (rs2272783) AA 89.3% | The FECH gene provides instructions for making an enzyme known as ferrochelatase. Ferrochelatase is
FECH (rs35655063) TT 69.1% responsible for the eighth and final step in this process, in which an iron atom is inserted into the center of
: protoporphyrin IX (the product of the seventh step) to form heme.
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Magnesium Transporters

SLC41A1 (rs9438392) CC70.2%
SLC41A1 (rs708727) GG 38.3%
SLC41A1 (rs2224) GG 78.9%
SLC41A1 (rs823156) AA 66.1%
SLC41A1 (rs823065) GG 86.5%
SLC41A1 (rs823066) GG 86.2%
SLC41A1 (rs708730) AA 67.3%
SLC41A2 (rs17036463) TT 93.2%
SLC41A2 (rs11112201) GG 83.6%
SLC41A2 (rs17036429) CC97.1%
SLC41A2 (rs7303811) CC84.2%
SLC41A2 (rs7299019) GG 86.9%
SLC41A2 (rs7971575) CC97%
SLC41A2 (rs2248012) GA 40.6%
SLC41A2 (rs12230637) GG 89.6%
SLC41A2 (rs2220813) TC47.1%
SLC41A2 (rs2468343) GA 48.1%
SLC41A2 (rs4393404) TC 43.8%
SLC41A2 (rs17829512) GG 89.6%
SLC41A2 (rs1565813) GA 40.8%
SLC41A2 (rs3812795) TT92.7%
SLCA1A2 (rs11112214) GG 84.3%
SLC41A2 (rs10507182) AA 71.7%
SLC41A2 (rs2453166) TC41.1%
SLC41A2 (rs11112208) GA 48.1%
SLC41A2 (rs2468089) AG 40.5%
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Magnesium plays a role in the transport of calcium and potassium ions across cell membranes. The SLC41A1
and SLC41A2 genes encode enzymes that acts as a magnesium transporters.

Excess iron has the potential to deplete magnesium levels. Genetic variants in the magnesium solute carrier
genes along with iron dysregulation may increase the need for more magnesium.
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TRPM6

TRPM6 (rs7859884) 1 CT 46.2% | The TRPMG6 gene encodes a protein that contains an ion channel that is critical for magnesium homeostasis.

TRPMS6 (rs11144089) CC85.1% This gen'e is expressed predominar.mtly in the kic.ineys and colon anc.i plays a crucial role in epithelial
magnesium transport and magnesium absorption in the gut and kidneys.

TRPM6 (rs7864918) CC63.7%

TRPMS6 (rs4145894) CC 65.6% Variations in this gene may lead to altered magnesium levels and risk for hypomagnesemia.
TRPM6 (rs3750425) CC82.3%

TRPM6 (rs877809) CC81.7%

TRPM6 (rs2151424) CC55.1%
TRPM6 (rs12551151) 1 CT42.2%

TRPM6 (rs6560408) 1 CT 48.3%

TRPM6 (rs7858012) CC85.4%

TRPM6 (rs7867868) 1 CT44.4%

TRPM6 (rs1333343) 2 TT 60.7%
TRPM6 (rs17060595) CC66.2%
TRPM6 (rs11787707) 1 AG 15.6%

TRPM6 (rs944857) AA70.2%
TRPM6 (rs17060568) AA 78.4%

TRPM6 (rs1012710) 1 AG 42.9%
TRPM6 (rs11144085) 2 GG 31.6%
TRPM6 (rs11144108) 1 TG 44.4%

TRPM6 (rs7848706) AA 75.5%

TRPM6 (rs6560417) TT 83.9%
TRPM6 (rs35804026) TT 95.8%

TRPM6 (rs2274924) 1 TC27.1%

TRPM6 (rs4300062) 1 TC36.2%

TRPM6 (rs2769195) TT 33.3%
TRPM6 (rs12378991) GG 85.4%

TRPM6 (rs2376269) 1 GA 49.3%
TRPM6 (rs11144083) 1 GA 31.4%

ATP2B1

ATP2B1 (rs11105345) CC94.8% | The enzyme encoded by the ATP2B1 gene plays a critical role in intracellular calcium homeostasis.
ATP2B1 (rs2854371) GG 49.9% The ATP2B1 gene has an indirect effect on blood magnesium levels via its function in calcium homeostasis
ATP2B1 (rs4842670) TT92.1% | regulation.

ATP2B1 (rs1050395) TT65.4% Variations in this gene may lead to altered magnesium levels and risk for hypomagnesemia.
ATP2B1 (rs17465678) TT 93.6%
ATP2B1 (rs17381194) 1T 72.7%

ATP2B1 (rs2681492) TT 68.3%

ATP2B1 (rs2681472) AA 67.8%

ATP2B1 (rs1401982) AA 35.3%
ATP2B1 (rs17017109) 1 TG 10.5%
ATP2B1 (rs12817819) 1 CT 19.6%
ATP2B1 (rs10506974) 1 CT 32.4%
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BCMO1
BCMO1 A379V (rs7501331) CC60.3% | BCMOL1 or Beta-Carotene Oxygenase 1 is a protein coding gene. The protein encoded by this gene is a crucial
BCMO1 R267S (rs12934922) AA 31.8% | €nzyme in beta-carotene metabolism to vitamin A. It catalyzes the oxidative cleavage of beta-carotene into
- two retinal molecules. Vitamin A metabolism is important for vital processes such as vision, embryonic
BCMOL1 (rs4889294) TT31% | development, and skin protection. Polymorphisms in this gene can affect serum retinol concentration.
BCMO1 (rs11643312) GG 47.5% o . . . . . o
Vitamin A is a cofactor in the production of ceruloplasmin and there is the potential that if vitamin A is
BCMO1 (rs6564862) CC48.7% | inadequate it could impact ceruloplasmin levels.
BCMO1 (rs7192178) AA 35.6%
The most significant SNPs are BCMO1 A379V rs7501331, BCMO1 R267S rs12934922, and BCMO1 rs4889294
BCMO1 (rs8046134) GG 60.2%
BCO1 (rs6564863) 1 CT 44.4% | Research has found that double mutations in both BCMO1 A379V rs7501331 and BCMO1 R267S rs12934922
can cause a substantial reduction in the conversion of beta-carotene into retinol | in Females.
BCMO1 (rs117523015) AA 97.6%
BCMO1 (rs7202895) AA 91.3%
BCMO1 (rs117887860) CC99.5%
BCMO1 (rs4889298) 2 TT 23.9%
BCMO1 (rs11865869) AA 60.5%
BCMO1 (rs3803651) AA 58.3%
BCMO1 (rs11647597) TT 58.2%

Clearing Hydrogen Peroxide

Although hydrogen peroxide plays a critical role in destroying some pathogens, excess hydrogen peroxide can combine with copper and or iron in the Fenton Reaction to make
the very dangerous hydroxyl radicals.

As you can see in this diagram, hydrogen peroxide needs to be cleared by catalase, and glutathione.
Hydrogen peroxide can also be cleared in a process using PRDX, TXN, and TXNRD1 shown in this diagram.

Deficiency in any of these processes could result in higher levels of hydrogen peroxide that may combine with copper and or iron to make hydroxyl radicals that are very
damaging.

If it appears that there is difficulty in clearing hydrogen peroxide, carefully look at the potential for copper and or iron dysregulation that may be creating the hydroxyl radicals.
NADPH is critical for the clearing hydrogen peroxide. NAPDH is also needed to recycle glutathione in its process of clearing hydrogen peroxide as illustrated in this diagram.
If it appears there is difficulty with hydrogen peroxide also carefully check glutathione and catalase. Variants in these genes may cause hydrogen peroxide to not be cleared.

It is also important to note that Nrf2 is the master controller of these genes. Difficulty with KEAP1 and or Nrf2 could worsen the effects of genetic variants in these enzymes.

Gene Name Variants Metrics
G6PD
G6PD A153760508G (rs2071429) AA 76.7% | The G6PD gene provides instructions for making an enzyme called glucose-6-phosphate dehydrogenase. This
G6PD (rs5030870) cc100% | enzyme is. e.active in .aII types of cells, and is involved in the processing of carbohydrates. This enzyme also
plays a critical role in red blood cells, and helps protect red blood cells from damage.
G6PD R493H (rs72554664) CC 100%
G6PD (rs2472394) CC83.7%
G6PD (rs1050828) CC99.6%
G6PD Q402Q (rs2230036) CC99.6%
G6PD (rs1050831) GG 100%
G6PD (rs1050773) GG 100%
G6PD (rs12847690) GG 99.9%
G6PD (rs1050774) GG 100%
G6PD (rs2230037) GG 79.9%
G6PD (rs5030868) GG 99.8%
G6PD A*357G (rs1050757) 1T 76.1%
G6PD (rs1050829) TT 99%
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PGD
PGD (rs6541094) 1 GA 50% PGD encodes an enzyme that catalyzes the oxidative decarboxylation of 6-phosphogluconate to ribulose 5-
phosphate and CO2, with a reduction of NADP to NADPH
ME1
ME1 (rs1180243) GG 35.2% | ME1 encodes a cytosolic, NADP-dependent enzyme that generates NADPH for fatty acid biosynthesis.
ME1 (rs2300465) CC 86% ) . ) ) ) ) .
Glutamine-derived malate is transported out of the mitochondria, and is converted by ME1 into pyruvate,
ME1 (rs1180241) i GA 24.7% | reducing one molecule of NADP+ to NADPH.
ME1 (rs9449593) CC80.7% . . )
Click here to view diagram.
MEL1 (rs1012741) GG 80.8%
MEL1 (rs1180228) 1 GA 47.7%
ME1 (rs983087) 1 TC43.1%
MEL1 (rs2179847) 1T 89.1%
ME1 (rs1180195) 1 CT 47.1%
MEL1 (rs1180187) 1 AG 46.3%
ME1 (rs13202010) TT 82.9%
MEL1 (rs1954537) GG 82.8%
ME1 (rs1145917) 1 TC 39.2%
ME1 (rs13192303) GG 82%
MEL1 (rs1170348) 1 TC 46.5%
ME1 (rs750385) 1 AG 27.5%
MEL1 (rs1170484) 1 AG 44.7%
ME1 (rs1535588) 1 AC 44.8%
MEL1 (rs12213544) GG 95.2%
MEL1 (rs78734745) CC98.6%
ME1 (rs3798890) 1 GA 43.4%
ME1 (rs3798886) 1 GA 46.4%
ME1 (rs3798883) CC94.7%
IDH1
IDH1 (rs115307013) GG 96.5% | The IDH1 gene provides instructions for making an enzyme called isocitrate dehydrogenase 1.
IDH1 (rs139986103) AA 95.5% ) o ) L . . )
This enzyme is primarily found in the fluid-filled space inside cells (the cytoplasm). It is also found in cellular
IDH1 (rs6435435) AA 88.5% | structures called peroxisomes, which are small sacs within cells that process many types of molecules. In
IDH1 (rs3769521) GG 70.9% both the cytoplasm and in peroxisomes, isocitrate dehydrogenase 1 converts a compound called isocitrate

to another compound called 2-ketoglutarate.
This reaction also produces a molecule called NADPH, which is necessary for many cellular processes.

The NADPH produced from isocitrate dehydrogenase 1 is involved in the breakdown of fats for energy, and it
also protects cells from potentially harmful molecules called reactive oxygen species.
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GPX

GPX2 (rs2071566) CC 46.9%
GPX2 (rs2737844) GG 47%
GPX2 (rs1800669) AA 95.4%
GPX3 (rs869975) GG 83.3%
GPX3 (rs8177447) CC 69.4%

GPX3 (rs8177443) CC 98%
GPX3 (rs8177435) TT 37.6%
GPX3 (rs8177426) GG 67.5%
GPX3 (rs8177425) CC96.1%
GPX3 (rs8177413) GG 97.8%
GPX3 (rs3828599) GG 53.7%
GPX3 (rs3792795) CC83.2%
GPX3 (rs200221775) GG 100%

GPX3 (rs11548) CC 83%
GPX4 (rs8178966) CC99.8%
GPX4 (rs8178967) GG 93.5%
GPX4 (rs11555179) CC99.8%
GPX5 (rs445870) AA 46.8%
GPXS5 (rs2064424) AA 78.8%
GPX5 (rs60523386) GG 99.9%
GPXS5 (rs58554303) TT 95.5%
GPXS5 (rs2273106) AA 78.9%
GPXS5 (rs380879) TT77.2%
GPXS5 (rs448450) AA 77.2%
GPXS5 (rs451774) AA 48.4%
GPX6 (rs36055795) CC99.9%
GPX6 (rs406113) AA 44.5%
GPX7 (rs11205977) GG 82.2%
GPX7 (rs1970951) CC69.1%
GPX7 (rs1970949) CC53.1%
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The protein encoded by GPX genes belongs to the glutathione peroxidase family. Glutathione peroxidase
functions in the detoxification of hydrogen peroxide, and is one of the most important antioxidant enzymes
in humans.
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CAT
CAT (rs1049982) TC 44.4%
CAT (rs11032703) CC82.8%
CAT (rs2300181) CC54.8%
CAT (rs480575) AG 41.7%
CAT (rs494024) CT 45.6%
CAT (rs484214) AG 41.4%
CAT (rs17881734) GG 97.4%
CAT (rs2284369) AG 34.7%
CAT (rs1408036) AC 18.5%
CAT (rs769218) GA 36%
CAT (rs17881288) AA 97.4%
CAT (rs7933285) CC55%
CAT (rs2073058) AA 54.9%
CAT (rs12273124) AA 89.5%
CAT (rs769217) CT 36%
CAT (rs17881586) GG 96.6%
CAT (rs511895) CT 45.6%
CAT (rs10488736) CC50.3%
PRDX
PRDX1 (rs2356559) CC47.4%
PRDX1 (rs17522918) CC81.3%
PRDX2 (rs10427027) TC 19.8%
PRDX2 (rs1205171) GG 68.6%
PRDX2 (rs12151144) AC17.7%
TXN
TXN (rs4135223) AA 90.6%
TXN (rs4135221) GG 78.1%
TXN (rs4135218) TT 30.5%
TXN (rs4135215) TT71.2%
TXN (rs4135192) AA 50.8%
TXN (rs4135189) AA 97.7%
TXN (rs4135188) TT 62.6%
TXN (rs4135183) CC 75.4%
TXN (rs4135168) TT 56.9%
TXN (rs4135165) AA 1.1%
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The CAT gene provides instructions for making an enzyme called catalase. Catalase is a key antioxidant
enzyme in the body's defense against oxidative stress. Oxidative stress is when there is an imbalance
between the production of free radicals and the body's defense against the free radicals harmful effects.

Studies have hypothesized that oxidative stress plays a role in the development of many chronic or late-
onset conditions such as diabetes, asthma, Alzheimer's disease, and rheumatoid arthritis.

Catalase will convert the reactive oxygen species hydrogen peroxide to water and oxygen.
2 H202 &rarr; 2H20 + O
This alleviates the toxic effects of hydrogen peroxide.

Variants in this gene have been associated with decreases in catalase activity.

The PRDX genes encode members of the peroxiredoxin family of antioxidant enzymes, which reduce
hydrogen peroxides.

Peroxiredoxin can act to produce inflammatory cytokines
In some types of cancer, studies have found that PRDX1 can act as a tumor suppressor

Peroxiredoxin uses thioredoxin (Trx) to recharge after reducing hydrogen peroxide (H202) in the following
reactions:

Prx(reduced) + H202 &rarr; Prx(oxidized) + 2H20
Prx(oxidized) + Trx(reduced) &rarr; Prx(reduced) + Trx(oxidized)

Click here to view diagram.

NADPH also plays important roles the Thioredoxin antioxidant system.

The thioredoxins are kept in the reduced state by the flavoenzyme thioredoxin reductase, in a NADPH-
dependent reaction.

Thioredoxins act as electron donors to peroxidases and ribonucleotide reductase.

Thioredoxins are encoded by the TXN gene and will act as antioxidants by facilitating the reduction of other
proteins.

Thioredoxins are essential for life.
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TXNRD1
TXNRD1 (rs10861184) AA 91.6% | The protein encoded by this gene reduces thioredoxins and plays a role in protection against oxidative
TXNRD1 (rs6539138) AA 73.4% | Stress:
TXNRD1 (rs12314194) 1 AG 18% Click here to view diagram.
TXNRD1 (rs12812451) 2 TT 1.7%
TXNRD1 (rs4129598) CC77.3%
TXNRD1 (rs147285094) CC96.2%
TXNRD1 (rs4964752) CC80.3%
TXNRD1 (rs7294778) TT 20.8%
TXNRD1 (rs10861197) TT 20.9%
TXNRD1 (rs4964287) 2 TT 9.6%
TXNRD1 (rs4630362) CC81.9%
TXNRD1 (rs4987031) CC 100%
TXNRD1 (rs10861171) GG 77.8%
TXNRD1 (rs4964735) GG 44.6%
TXNRD1 (rs4964779) TT 80.2%
TXNRD1 (rs10861192) CC20.8%
TXNRD1 (rs6539137) TT 82%

NOS Uncoupling/Peroxynitrite

NOS uncoupling can occur if there is inadequate BH4, inadequate NADPH, or if the NOS enzymes are improperly working. If all is working well |-arginine will turn into nitric oxide
to support circulation and many other functions.

However, if NOS becomes uncoupled it will make superoxide free radicals instead and then make peroxynitrite, a damaging oxidative molecule.

As you can see in this diagram, on the left, rather name making nitric oxide we will make super oxide which then combines with nitric oxide to make peroxynitrite.

QDPR and DHFR are responsible for the conversion of BH2 to BH4 conversion

NOS enzymes are responsible for the conversion of |-arginine to nitric oxide. Adequate levels of super oxide dismutase are needed to neutralize any super oxide that is made.

Combinations of variants in these genes may increase the potential for peroxynitrite production.
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Gene Name Variants Metrics
NOS
NOS1 (rs7295972) 2 GG 26.1% | All isoforms of NOS utilize I-arginine as the substrate, and molecular oxygen and reduced nicotinamide-
NOS1 (rs547954) 2 GG 66.6% adenine-dinucleotide phosphate (NADPH) as co-substrates. o . . . .
NOS monomers are capable of transferring electrons from reduced nicotinamide-adenine-dinucleotide
NOS1 (rs1483757) 1 AG 49.3% | phosphate (NADPH).
NOS1 (rs576881) ! AG 46.8% NOS1 is ubiquitously expressed, with high level of expression in skeletal muscle.
NOS1 (rs1552228) AA 76%
NOS1 (rs2650163) AA 79.5% | NOS2is expressed in liver and is inducible by a combination of lipopolysaccharide and certain cytokines.
NOS1 T2202C (rs2293054) 2 GG 30.6% | variations in NOS3 are associated with susceptibility to coronary spasm.
NOS1 (rs9658570) AA 80.8%
NOS1 (rs816354) AA91.2%
NOS1 (rs545654) 1 CT 50.2%
NOS1 (rs2293050) 1 CT 49%
NOS1 (rs561712) 1 CT47%
NOS1 (rs7309163) 1 CT 46.4%
NOS1 (rs3825102) 1 CA 45.8%
NOS1 (rs10774910) CC43.4%
NOS1 (rs2077171) CC48.2%
NOS1 (rs9658281) CC50.7%
NOS1 (rs1552227) 1 CT 40.9%
NOS1 (rs4767533) 1 CT 34.9%
NOS1 (rs12829185) CC62.7%
NOS1 (rs3782219) 1 CT 31.9%
NOS1 (rs3782218) CC67.6%
NOS1 (rs17509231) CC76%
NOS1 (rs1093325) CC82.5%
NOS1 (rs1093329) GG 34.6%
NOS1 (rs693534) 1 GA 47.3%
NOS1 (rs9658350) 2 AA 62.6%
NOS1 (rs10744891) 1 GT 41.2%
NOS1 (rs2293052) 1 GA 45.5%
NOS1 (rs1047735) GG 47%
NOS1 (rs4766843) GG 47.4%
NOS1 (rs2682826) GG 52.9%
NOS1 (rs3782221) 1 GA 34.9%
NOS1 (rs3741475) GG 62%
NOS1 (rs877995) GG 63.6%
NOS1 (rs1520811) GG 66.4%
NOS1 (rs7314935) GG 77.8%
NOS1 (rs2293055) 1 GA 16.8%
NOS1 (rs816347) GG 86.3%
NOS1 (rs11068450) GG 98.5%
NOS1 (rs1681506) 1 TC 46.9%
NOS1 (rs12578547) 1 TC37.4%
NOS1 (rs1004356) TT 67.5%
NOS1 (rs9658265) 1T 76.1%
NOS1 (rs12811583) 1 TC22.3%
NOS1 (rs7299154) 1 TG 22%
NOS1 A57373G (rs7298903) 1 TC 22%
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NOS1 (rs4767523) TT 81%
NOS1 (rs11611788) 1 TC 16.5%
NOS1 (rs9658535) TT 98.4%
NOS2 (rs2248814) 1 AG 45.5%
NOS2 (rs2297516) 1 AC 47.8%
NOS2 (rs9906835) 1 AG 59.2%
NOS2 (rs4795067) 1 AG 45.2%
NOS2 (rs1962380) AA 59.3%
NOS2 (rs2297515) 1 AC3.1%
NOS2 (rs200937263) CC 100%
NOS2 (rs8072199) 1 CT 48.1%
NOS2 (rs944725) 2 TT 16.7%
NOS2 (rs9282801) 1 CA 46.1%
NOS2 (rs3794766) 1 CT 36.2%
NOS2 (rs1113283) 1 CT 36%
NOS2 (rs944724) 1 CT 35.4%
NOS2 (rs2872753) 1 GA 47%
NOS2 (rs3730013) 1 GA 44.5%
NOS2 (rs3794764) 1 GA 34.9%
NOS2 (rs2297518) GG 64.7%
NOS2 (rs3730014) GG 96.9%
NOS2 (rs201110646) TT 100%
NOS2 (rs2274894) 1 TG 46.6%
NOS2 (rs3729508) 2 CC36.7%
NOS2 (rs11080344) TT 28.8%
NOS2 (rs16949) 1 TC 36.5%
NOS2 (rs2255929) #N/A
NOS2 (rs17722851) TT 78.8%
NOS3 D298E (rs1800783) 1 AT 46.5%
NOS3 (rs2853795) AA 67.7%
NOS3 (rs3918186) AA 83.3%
NOS3 (rs3918188) 1 CA 45.7%
NOS3 (rs3918184) 1 CT 45.8%
NOS3 (rs743507) 2 TT 56.4%
NOS3 (rs3918227) CC 83.7%
NOS3 (rs3918226) 1 CT 13.8%
NOS3 (rs1800779) 1 AG 46.2%
NOS3 (rs2853792) 1 GA 45.3%
NOS3 (rs2853796) 1 GT 49.3%
NOS3 (rs891511) GG 44.7%
NOS3 (rs1549758) 1 TC 41.4%
BH4 Production Factors
CBS C699T (rs234706) 2 AA 11%
BHMT-08 (rs651852) CC27%
DHFR (rs1643649) TT 54.3%
SHMT2 (rs34095989) 1 GA 47.1%
MTHFR A1298C (rs1801131) 1 TG 42.7%
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BH4 is critical for neurotransmitter production and making nitric oxide. Low BH4 can lead to impaired
neurotransmitter production and NOS uncoupling, thus resulting in the creation of the very dangerous,
peroxynitrite. These variants may lower the production or recycling of BH4.
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BH2 to BH4 Conversion

QDPR (rs1031326) TC46.3%
QDPR (rs11722315) CA 29.6%
QDPR (rs12645938) GG 91.6%
QDPR (rs3796809) GG 54.1%
GCH1 (rs2878169) GG 82.3%
DHFR
DHFR (rs1643649) TT 54.3%
DHFR (rs1650697) GG 56.6%
DHFR (rs865646) GG 47%
DHFR A20965G (rs1643659) TT 54.3%
DHFR C19483A (rs1677693) GG 54.2%
Detox Ability - SOD
SOD2 (rs2758331) CA 49.3%
SOD2 A16V (rs4880) AG 49.5%
SOD3 (rs2855262) TC45.7%
SoD1
SOD1 (rs2070424) AA 83.9%
SOD1 (rs1041740) CT 41.4%
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QDPR produces the enzyme quinoid dihydropteridine reductase that recycles BH2 to BH4. Variants here,
along with other variants that impact BH4 production, may contribute to NOS uncoupling, where the
dangerous Peroxynitrite oxidizing agent is created.

The DHFR gene is a protein coding gene. DHFR converts dihydrofolate into tetrahydrofolate. DHFR has a key
role in cell growth.

Variants here will indicate the need for methyl folate and PRO NADH. BH4 Support and Glutathione Support
may also be needed.

The free radical Super Oxide, may be created 5% of the time when the cells create ATP, and is made in large
quantities with NOS uncoupling, and thus making the very dangerous oxidizing agent Peroxynitrite. Since
inflammation may be one of the major causes of premature aging and disease, controlling the superoxide
free radical is critical. Superoxide Dismutase turns the superoxide free radical into H202, so glutathione and
catalase can turn them into water and oxygen. The SOD2 genes make superoxide dismutase (SOD) inside the
cells, while SOD3 make the SOD outside the cells. Nutrition & Anti-Oxidant Accelerator supports the
production of SOD, while Pro SOD/Catalase contains the actual enzymes in a capsule that only opens in the
intestinal tract.

SOD1 enzymes deal with the superoxide radical by alternately adding or removing an electron from the
superoxide molecules it encounters.

SOD1 needs copper to be produced. Genetic variants in the copper solute carrier genes in addition to
variants in SOD1 genes has the potential to reduce SOD1 production.

The SOD-catalyzed dismutation of superoxide reactions with copper are as follows:
Cu2+-SOD + O2&minus; &rarr; Cu+-SOD + 02 (reduction of copper; oxidation of superoxide)

Cu+-SOD + 02&minus; + 2H+ &rarr; Cu2+-SOD + H202 (oxidation of copper; reduction of superoxide)
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Peroxynitrite Factors
MTHFR A1298C (rs1801131) 1 TG 42.7% | The Peroxynitrite Support Estimate is a summation of all the variants that could contribute to the creation of
SHMT2 (rs34095989) 1 GA 47.1% peroxynitrite. Reducing peroxynitrite may be helpful in reducing free reducing free radical damange.
DHFR (rs1643649) TT 54.3% | The variants listed here are related to those that reduce the creation of BH4 (MTHFR A1298C, SHMT), those
QDPR (rs1031326) 1 TC 46.3% that would slow the recycling of BH2 to BH4 (DHFR and QDPR), those that would reduce BH4 by creating
excess ammonia (BHMT 08 and CB 699) and the variants that would reduce SOD and glutathione. Also, look
QDPR (rs11722315) 1 CA 29.6% | atthe NOS variants that would make superoxide rather than nitric oxide.
QDPR (rs12645938) GG 91.6%
Reviewing this list may give you clues as to how severe peroxynitrite production is, and how suited they are
QDPR (rs3796809) GG 34.1% | 10 reduce it with glutathione and SOD and the most appropriate strategies to reduce the peroxynitrite.
BHMT-08 (rs651852) CC27%
Another component to consider, is to view the Urea Cycle function as well, as lowered urea function will
CBS C699T (rs234706) 2 AA11% | cause more BH4 to be used for ammonia reduction.
CTH (rs1021737) 2 TT 8.5%
GSTM1 (rs1056806) CC87.8%
GSTP1 (rs1695) 1 AG 44.2%
GSTP1 (rs1138272) CC85%
SOD2 (rs2758331) 1 CA 49.3%
SOD2 A16V (rs4880) 1 AG 49.5%
SOD3 (rs1799895) CC97.4%
SOD3 (rs2855262) 1 TC 45.7%
NOS2 (rs2274894) 1 TG 46.6%
NOS2 (rs2248814) 1 AG 45.5%
NOS3 (rs3918188) 1 CA 45.7%
NOS2 (rs2297518) GG 64.7%
NOS3 (rs1800779) 1 AG 46.2%
NOS3 D298E (rs1800783) 1 AT 46.5%

Nrf2 and Keap1l

Properly function Nrf2 is a critical function as Nrf2 is responsible for the enzymes that make, recycle, and utilize glutathione and other important antioxidants as shown in this
diagram.

Nrf2 is also responsible for iron sequestration, NADPH production, and all the enzymes that the supports the clearing of hydrogen peroxide.

KEAP1 controls and releases Nrf2. Shown in this diagram. Consequently, genetic variants here increase the potential for inflammatory responses due to improper use of copper,
un-cleared hydrogen peroxide, and inefficient making, utilization, and recycling of major antioxidants.

Gene Name Variants Metrics
NFE2L2
NFE2L2 (rs10183914) 2 TT 11.9% | The NFE2L2 gene has major involvement in the defense against oxidative stress. The NFE2L2 gene encodes
NFE2L2 (rs2001350) TT 80.9% Nrf2. Nrf2 regulates and activates the intracellular antioxidant response element signaling pathway (ARE).
- The antioxidant response element signaling pathway controls the expression of genes whose protein
NFE2L2 (rs6726395) 1 GA49% | products are involved in detoxication, inflammation, injury, elimination of reactive oxygen species,
NFE2L2 (rs1962142) GG 80.5% electrophilic agents, and enhanced cellular antioxidant capacity.
NFE2L2 (rs1806649) 1 CT36% | In addition to this critical function, Nrf2 also regulates iron sequestration, NADPH production, the enzymes
NFE2L2 (rs2364722) AA 46.7% | that reduce Hydrogen Peroxide, and has influence of the critical process of Autophagy (the cleaning of
cellular debris).
NFE2L2 (rs2886161) 2 CC12.6%
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KEAP1

KEAP1 (rs11085735) CC 86.6%
KEAP1 (rs8113472) CA15.7%
KEAP1 (rs9676881) GA 46.9%

FH
FH (rs11810820) AA 82%
FH (rs12563264) CA 44.5%
FH (rs2992644) TC 43%
BRCA1
CDKN1A

CDKN1A (rs3829963) CC72.9%
CDKN1A (rs762624) AC 40.7%

CDKN1A (rs3176336) AT 46.8%

CDKN1A (rs3176344) GG 92.4%

CDKN1A (rs1059234) CC84%
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Under normal conditions, Nrf2 is repressed by a negative regulator KEAP1. When cells are exposed to
oxidative stress, or electrophiles, Nrf2 escapes KEAP1 and activates the ARE to maintain cellular redox
homeostasis.

Variants in the KEAP1 gene may impede the release of Nrf2.

Although heterozygous variants in rs0676881 are common, a homozygous variant or SNPs in the other two
appear to negatively impact Nrf2 activity.

The FH gene provides instructions for making an enzyme called fumarase. Fumarase participates in the
Krebs cycle. Fumarase helps to convert a molecule of fumarate into a molecule called malate.

Variations in this gene can affect the Krebs Cycle.

Studies have shown that FH loss results in KEAP1 inactivation and Nrf2 dependent activation of antioxidant
pathways. FH deficiency is also associated with increased expression of antioxidant genes and an
accumulation of Nrf2.

Nrf2 regulation also appears to be linked to fumarate levels.

SNPs in FH may have a negative impact on Nrf2 activity.

The BRCA1 protein encoded by the BRAC1 gene acts as a tumor suppressor and is involved in repairing
damaged DNA. By helping to repair DNA, the BRCA1 protein plays a critical role in maintaining the cell's
genetic information.

BRCA1 can induce CDKN1A expression. CDKN1A binds to Nrf2 and competes with KEAP1. Because of this,
CDKN1A and indirectly BRCA1 regulate Nrf2 in response to oxidative stress.

All BRCA1 SNPs can be found in the Gene Report.

The CDKN1A gene encodes a potent cyclin-dependent kinase inhibitor. The expression of this gene is tightly
controlled by the tumor suppressor protein TP53.

BRCA1 can induce CDKN1A expression. CDKN1A binds to Nrf2 and competes with KEAP1. Because of this,
CDKN1A and indirectly BRCA1 regulate Nrf2 in response to oxidative stress.
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TP53
TP53 (rs1042522) 1 CG 38.9% | The TP53 gene encodes a tumor suppressor protein. The encoded protein responds to cellular stresses to
TP53 (rs1625895) CC 74.3% regulate expression of target genes and inducing apoptosis, senescence, DNA repair, or changes in
- metabolism.
TP53 (rs1800370) CC97.2%
TP53 (rs1800371) GG 99.5% Studies have found that TP53 is responsible for the suppression of Nrf2 activity. This suppression to Nrf2 is
to prevent the generation of a strong antioxidant environment that could prevent the induction of apoptosis
TP53 (r51800372) TT 96.5% when needed.
TP53 (rs2078486) GG 83.6%
TP53 (rs2909430) TT 74.7%
TP53 (rs8079544) 1 CT 10.1%
TP53 (rs11540652) CC 100%
TP53 (rs12951053) AA 84%
TP53 (rs17880604) CC96.8%
TP53 (rs17881850) GG 97.3%
TP53 (rs28934574) GG 100%
TP53 (rs28934576) CC 100%
TP53 (rs28934873) AA 99.7%
TP53 (rs28934875) CC 100%
TP53 (rs35163653) CC 100%
TP53 (rs35993958) CC 100%
TP53 (rs55819519) CC99.9%
TP53 (rs55863639) CC 100%
TP53 (rs78378222) TT 98%
NQO1
NQO1 (rs1131341) GG 92.7% | This gene is a member of the NAD(P)H dehydrogenase (quinone) family and encodes a cytoplasmic 2-
NQO1 (rs1800566) GG 64.9% | lectron reductase.
NQO1 (rs1063556) AA 100% | NQO1 is a cytosolic enzyme that catalyzes the two or four electron reduction of many environmental
NQO1 (rs1050873) TT 100% quinones using flavin adenine dinucleotide (FAD) as a cofactor.
NQO1 (rs3191214) GG 100% | NQOL1 is expressed in many tissues, and its expression is regulated by the antioxidant response element
NQO1 (rs117363962) cC98.2% | Pothin basal and during oxidative stress conditions.
NQO1 (rs141820737) CC100% | This enzyme is generally considered to be a detoxification enzyme due to of its ability to diminish reactive
NQO1 C494+ (rs10517) GG 73.9% | Quinones and quinoneimines to its less reactive and less toxic hydroquinones forms and because of its
response to antioxidants, xenobiotics, electrophiles, heavy metals, and radiations.
NQO1 (rs35572901) GG 99.4%
NQO1 G13070C (rs689452) GG 75.8% | NQO1 is also involved in cellular defense against oxidative stress, reduction of CoQ, and reduction of vitamin
" K. In the reduction (chemistry meaning, think redox reaction) of Vitamin K, NQO1 is mostly involved in
NQO1 G13161A (rs689453) CC85.8% | turning K3 into the form that is active in blood clotting and bone building.
NQO1 G13528A (rs34755915) CC97%
3 Two polymorphisms have been identified. NQO1*2 leads to a deficiency in the enzyme, while NQO1*3 has
NQO1 T6314C (rs2917669) GG 75.5% reduced an enzyme activity which may depend on the substance. Absence of NQO1 has recently been
NQO1 T7706C (rs1437135) AA 64.8% | studied (in mice) and found to lead to gut impermeability and inflammation (leaky gut).

Researchers have found that the NQO1 enzyme can be induced by green tea extract and broccoli sprouts as
well as resveratrol.

Glutathione and NADPH

Glutathione is well known as the master antioxidant that neutralizes free radicals and has many other important functions.
Please refer to the online certification course for all the important aspects of glutathione.

In this section you will see all the pathways for glutathione. Difficulty in any of these pathways has the potential to reduce glutathione product, utilization, and recycling. NADPH
is needed to recycle glutathione.

Please keep in mind that Nrf2 controls all of these glutathione enzymes. Consequently any difficulty with Nrf2 along with variants in glutathione genes has the potential to
further impede glutathione production.
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Gene Name Variants Metrics
NFE2L2
NFE2L2 (rs10183914) 2 TT 11.9%
NFE2L2 (rs2001350) TT 80.9%
NFE2L2 (rs6726395) 1 GA 49%
NFE2L2 (rs1962142) GG 80.5%
NFE2L2 (rs1806649) 1 CT 36%
NFE2L2 (rs2364722) AA 46.7%
NFE2L2 (rs2886161) 2 CC12.6%
KEAP1
KEAP1 (rs11085735) CC 86.6%
KEAP1 (rs8113472) 1 CA 15.7%
KEAP1 (rs9676881) 1 GA 46.9%
SLC7A11
SLC7A11 (rs7674870) AA 33%
SLC7A11 (rs13144383) AA 69%
SLC7A11 (rs4863771) GG 33.5%
SLC7A11 (rs13144383) AA 69%
SLC7A11 (rs4131888) CC63.3%
SLC7A11 (rs4602539) TT 48.7%
SLC7A11 (rs6537244) 2 GG 24.5%
SLC7A11 (rs11734488) 2 CC24.5%
SLC7A11 (rs6854381) 2 AA 24.1%
SLC7A11 (rs7666936) TT 70.1%
SLC7A11 (rs7685529) 2 CC23.2%
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The NFE2L2 gene has major involvement in the defense against oxidative stress. The NFE2L2 gene encodes
Nrf2. Nrf2 regulates and activates the intracellular antioxidant response element signaling pathway (ARE).
The antioxidant response element signaling pathway controls the expression of genes whose protein
products are involved in detoxication, inflammation, injury, elimination of reactive oxygen species,
electrophilic agents, and enhanced cellular antioxidant capacity. In addition to this critical function, Nrf2 also
regulates iron sequestration, NADPH production, the enzymes that reduce Hydrogen Peroxide, and has
influence of the critical process of Autophagy (the cleaning of cellular debris).

Under normal conditions, Nrf2 is repressed by a negative regulator KEAP1. When cells are exposed to
oxidative stress, or electrophiles, Nrf2 escapes KEAP1 and activates the ARE to maintain cellular redox
homeostasis. Variants in the KEAP1 gene may impede the release of Nrf2.

This gene encodes a member of a heteromeric, sodium-independent, anionic amino acid transport system
that is highly specific for cysteine and glutamate.

Glutamine derived glutamate can also be exchanged through the SLC7A11 and SLC3A2 antiporter for cystine
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GPX

GPX2 (rs2071566) CC 46.9%
GPX2 (rs2737844) GG 47%
GPX2 (rs1800669) AA 95.4%
GPX3 (rs869975) GG 83.3%
GPX3 (rs8177447) CC 69.4%

GPX3 (rs8177443) CC 98%
GPX3 (rs8177435) TT 37.6%
GPX3 (rs8177426) GG 67.5%
GPX3 (rs8177425) CC96.1%
GPX3 (rs8177413) GG 97.8%
GPX3 (rs3828599) GG 53.7%
GPX3 (rs3792795) CC83.2%
GPX3 (rs200221775) GG 100%

GPX3 (rs11548) CC 83%
GPX4 (rs8178966) CC99.8%
GPX4 (rs8178967) GG 93.5%
GPX4 (rs11555179) CC99.8%
GPX5 (rs445870) AA 46.8%
GPXS5 (rs2064424) AA 78.8%
GPX5 (rs60523386) GG 99.9%
GPXS5 (rs58554303) TT 95.5%
GPXS5 (rs2273106) AA 78.9%
GPXS5 (rs380879) TT77.2%
GPXS5 (rs448450) AA 77.2%
GPXS5 (rs451774) AA 48.4%
GPX6 (rs36055795) CC99.9%
GPX6 (rs406113) AA 44.5%
GPX7 (rs11205977) GG 82.2%
GPX7 (rs1970951) CC69.1%
GPX7 (rs1970949) CC53.1%

CTH

CTH (rs1021737) TT 8.5%
CTH (rs6413471) AA 88.1%
CTH (rs3767205) GG 86.1%
CTH A11886G (rs1145920) GG 55.6%
CTH A32114G (rs515064) AA 44.9%
CTH G25229T (rs663649) GG 50.4%
CTH G6010A (rs10889869) GG 85.1%
CTH T16147C (rs12723350) T 86.4%

CTH T8763C (rs681475) CC 45%

SHMT

SHMT1 (rs9902498) CC97.2%
SHMT1 (rs2273026) CT17.5%
SHMT1 (rs17806333) TT 96.6%
SHMT2 (rs34095989) GA 47.1%
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The protein encoded by GPX genes belongs to the glutathione peroxidase family. Glutathione peroxidase
functions in the detoxification of hydrogen peroxide, and is one of the most important antioxidant enzymes
in humans.

The CTH gene catalyzes the last step in the trans-sulfuration pathway from methionine to cysteine. Cysteine
is needed for glutathione. Glutathione synthesis in the liver is dependent upon the availability of cysteine.
Variants in this gene may reduce Glutathione, especially when combined with Glycine issues (SMHT) and
Glutathione enzymes.

CTH + Pyridoxal 5'-phosphate &rarr; Cysteine

CTH rs1021737 has been found to be the most significant. All other CTH SNPs are included for research
purposes.

The SHMT enzymes support the making of glycine, one of the three amino acids in glutathione.
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GCL

GCLC (rs2066509) GG 99%
GCLC (rs2066511) CC54.8%
GCLC (rs13437395) TT 84.5%
GCLC (rs2277108) GG 83.5%
GCLC (rs34925335) GG 100%
GCLC (rs642429) TT 75.2%
GCLC (rs574389) CC29.2%

GCLC (rs742529) AA 98%

GCLC (rs553822) CC18%

GCLC (rs617066) GG 60%
GCLC (rs761141) CC60.2%
GCLC (rs1555906) GG 58.9%
GCLC (rs2268327) AA 96.1%
GCLC (rs4715407) GG 82.5%
GCLC (rs3799696) GG 64.7%
GCLC (rs6934367) GG 82.7%
GCLC (rs502862) CC18.5%
GCLC (rs2284650) AA 88.5%
GCLM (rs3827715) TC37.9%
GCLM (rs718875) TC 25.4%
GCLM (rs2301022) CT43.7%

GSS

GSS (rs28938472) TT 100%
GSS (rs6088655) GA 47.6%
GSS A18836C (rs2273684) GT 49.4%
GSS A5997G (rs6088659) CC 68.8%
GSS G11705T (rs6060124) CA 38.3%

GLRX
GLRX (rs4561) AG 47.9%
GLRX (rs3777209) TT 89.9%
GSR

GSR (rs201693439) GG 100%
GSR (rs8190996) GA 49.2%
GSR (rs3779647) TT 29.2%
GSR (rs2978663) TT37.7%
GSR (rs2978662) AA 64.8%
GSR (rs2911670) CC88.2%
GSR (rs17557435) TT 77.4%
GSR (rs2551698) AA 86%
GSR (rs8190898) CC97.8%
GSR (rs8190893) CC 87.6%
GSR A43851G (rs2551715) CT 47.4%
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The major determinants of GSH synthesis are the availability of cysteine, the sulfur amino acid precursor,
and the activity of the rate-limiting enzyme, glutamate cysteine ligase (GCL) also known as gamma-
glutamylcysteine synthetase. GCL is composed of two subunits. These subunits include catalytic GCLC and
modifier GCLM.

Glutamate + Cysteine &rarr; GCLM + GCLC &rarr; y-Glu-Cys + Glycine

The protein encoded by GSS functions as a homodimer to catalyze the second step of glutathione
biosynthesis. This step is the ATP-dependent conversion of gamma-L-glutamyl-L-cysteine to glutathione.

GLRX catalyzes the reversible reduction of GSH to GSSG.

GSH &rarr; GLRX &rarr; GSSG

The production of glutathione (GSH), an important antioxidant, requires NADPH.

Additionally, scientists think that NADPH plays a bigger part in antioxidant defense in red blood cells than

GSH does.

GSR is a central enzyme in cellular antioxidant defense, and reduces oxidized glutathione disulfide (GSSG) to
GSH.

GSSG &rarr; GSR &rarr; GSH
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GSTs

GGT
GGT1 (rs144607085) AA 93.3%
GGT1 (rs16978740) CC92.3%
GGT1 (rs6519519) CC50.7%
GGT1 (rs201281973) GG 99.9%
GGT1 (rs2330844) AA 4.5%
GGT1 (rs5751909) GG 44.9%
GGT1 (rs5751902) TT 12.7%
GGT1 T17549C (rs5751901) TT 39.6%
GGT5 (rs7288201) TT 95.8%
GGT5 (rs2267073) CT 49.6%
GGT5 (rs5996675) AA61.1%
GGT6 (rs7216284) GG 54.5%
GGT6 (rs7215121) GA 46.8%
GGT7 (rs6119535) AC 47.2%
GGT7 (rs11546155) GG 75.1%
GGT7 (rs139282686) TT 97.4%

TALDO1

TALDO1 C749776T (rs11246300) CT 32.4%
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GSTs include the following classes:

A- (alpha-), P- (pi-), M- (mu-), O- (omega), T- (theta), and Z - (Zeta)

These genes encode enzymes that add glutathione to target electrophilic compounds such as therapeutic
drugs, environmental toxins, and products of oxidative stress. This action is an important step in
detoxification of these compounds.

All the GST SNPs can be found in the Gene Report.

The eznymes GSTA1, GSTA2, GSTA3, GSTA4, GSTAS5, GSTK1, GSTM1, GSTM2, GSTM3, GSTM4, GSTM5, GSTO1,
GSTO2, GSTP1, and GSTZ1 can all be found in the Enzyme Report.

Glutathione Enzymes (Most Relevant) +1
With no glutathione enzyme variants, there may be little to no need for Glutathione Accelerator, unless

there is a lot of peroxynitrite production, or the SHMT or CTH variants are present.

The GGT family of genes encodes a gamma-glutamyltransferase enzyme that catalyzes the transfer of
gamma-glutamyl functional groups from glutathione. The gamma-glutamyl is then transferred to amino
acids, peptides, and also water. The transfer to water will then create glutamate.

GGT is present in the cell membranes of many tissues, such as the kidneys, bile duct, pancreas, gallbladder,
spleen, heart, brain, and seminal vesicles.

Research has found that elevated levels of GGT are an indicator for diseases of the liver, biliary system, and
pancreas.

TALDOL1 is a key enzyme in the synthesis of NADPH for lipid biosynthesis. This enzyme also helps to maintain
glutathione in a reduced state to prevent cellular damage from oxygen radicals.
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ME1
ME1 (rs1180243) GG 35.2% | ME1 encodes a cytosolic, NADP-dependent enzyme that generates NADPH for fatty acid biosynthesis.
ME1 (rs2300465) cC8e% Glutamine-derived malate is transported out of the mitochondria, and is converted by ME1 into pyruvate,
ME1 (rs1180241) 1 GA 24.7% | reducing one molecule of NADP+ to NADPH.
ME1 (rs9449593) CC80.7%
ME1 (rs1012741) GG 80.8%
ME1 (rs1180228) 1 GA 47.7%
ME1 (rs983087) 1 TC43.1%
ME1 (rs2179847) TT 89.1%
ME1 (rs1180195) 1 CT 47.1%
ME1 (rs1180187) 1 AG 46.3%
ME1 (rs13202010) TT 82.9%
ME1 (rs1954537) GG 82.8%
ME1 (rs767144) 1 GT 39.1%
ME1 (rs1145917) 1 TC 39.2%
ME1 (rs13192303) GG 82%
ME1 (rs1170348) 1 TC 46.5%
ME1 (rs750385) 1 AG 27.5%
MEL1 (rs1170484) 1 AG 44.7%
ME1 (rs1535588) 1 AC 44.8%
ME1 (rs12213544) GG 95.2%
MEL1 (rs78734745) CC98.6%
ME1 (rs3798890) 1 GA 43.4%
ME1 (rs3798886) 1 GA 46.4%
ME1 (rs3798883) CC94.7%
G6PD
G6PD A153760508G (rs2071429) AA 76.7% | The G6PD gene provides instructions for making an enzyme called glucose-6-phosphate dehydrogenase. This
G6PD (rs5030870) cc100% | enzyme is. zflctive in 'aII types of cells, and is involved in the processing of carbohydrates. This enzyme also
plays a critical role in red blood cells, and helps protect red blood cells from damage.
G6PD R493H (rs72554664) CC 100%
G6PD (rs2472394) CC83.7%
G6PD (rs1050828) CC99.6%
G6PD Q402Q (rs2230036) CC99.6%
G6PD (rs1050831) GG 100%
G6PD (rs1050773) GG 100%
G6PD (rs12847690) GG 99.9%
G6PD (rs1050774) GG 100%
G6PD (rs2230037) GG 79.9%
G6PD (rs5030868) GG 99.8%
G6PD A*357G (rs1050757) 1T 76.1%
G6PD (rs1050829) TT 99%
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NQO1

NQO1 (rs1131341) GG 92.7%
NQO1 (rs1800566) GG 64.9%
NQO1 (rs1063556) AA 100%
NQO1 (rs1050873) TT 100%
NQO1 (rs3191214) GG 100%
NQO1 (rs117363962) CC98.2%
NQO1 (rs141820737) CC 100%
NQO1 C494+ (rs10517) GG 73.9%
NQO1 (rs35572901) GG 99.4%
NQO1 G13070C (rs689452) GG 75.8%
NQO1 G13161A (rs689453) CC 85.8%
NQO1 G13528A (rs34755915) CC97%
NQO1 T6314C (rs2917669) GG 75.5%
NQO1 T7706C (rs1437135) AA 64.8%
IDH1
IDH1 (rs115307013) GG 96.5%
IDH1 (rs139986103) AA 95.5%
IDH1 (rs6435435) AA 88.5%
IDH1 (rs3769521) GG 70.9%
NOX3
NOX3 (rs144842914) TT 99.8%
NOX3 (rs3749930) GG 87.9%
NOX4
NOX4 (rs11018628) TC 13%
NOX4 (rs957140) GA 49%
NOX5
NOX5 (rs11855083) CC90.1%
NOX5 (rs34406284) GG 99.7%
NOX5 (rs201937790) AA 100%

This gene is a member of the NAD(P)H dehydrogenase (quinone) family and encodes a cytoplasmic 2-
electron reductase.

NQO1 is a cytosolic enzyme that catalyzes the two or four electron reduction of many environmental
quinones using flavin adenine dinucleotide (FAD) as a cofactor.

NQO1 is expressed in many tissues, and its expression is regulated by the antioxidant response element
both in basal and during oxidative stress conditions.

This enzyme is generally considered to be a detoxification enzyme due to of its ability to diminish reactive
quinones and quinoneimines to its less reactive and less toxic hydroquinones forms and because of its
response to antioxidants, xenobiotics, electrophiles, heavy metals, and radiations.

NQO1 is also involved in cellular defense against oxidative stress, reduction of CoQ, and reduction of vitamin
K. In the reduction (chemistry meaning, think redox reaction) of Vitamin K, NQO1 is mostly involved in
turning K3 into the form that is active in blood clotting and bone building.

Two polymorphisms have been identified. NQO1*2 leads to a deficiency in the enzyme, while NQO1*3 has
reduced an enzyme activity which may depend on the substance. Absence of NQO1 has recently been
studied (in mice) and found to lead to gut impermeability and inflammation (leaky gut).

Researchers have found that the NQO1 enzyme can be induced by green tea extract and broccoli sprouts as
well as resveratrol.

The IDH1 gene provides instructions for making an enzyme called isocitrate dehydrogenase 1.

This enzyme is primarily found in the fluid-filled space inside cells (the cytoplasm). It is also found in cellular
structures called peroxisomes, which are small sacs within cells that process many types of molecules. In
both the cytoplasm and in peroxisomes, isocitrate dehydrogenase 1 converts a compound called isocitrate
to another compound called 2-ketoglutarate.

This reaction also produces a molecule called NADPH, which is necessary for many cellular processes.

The NADPH produced from isocitrate dehydrogenase 1 is involved in the breakdown of fats for energy, and it
also protects cells from potentially harmful molecules called reactive oxygen species.

The NOX3 encodes a member of the NOX family of NADPH oxidases. The protein encoded by this gene is
expressed predominantly in the inner ear and is involved in the biogenesis of otoconia/otolith, which are
crystalline structures of the inner ear involved in the perception of gravity.

The NOX4 gene encodes a member of the NOX family of NADPH oxidases. The encoded protein is localized
to non-phagocytic cells where it acts as an oxygen sensor and catalyzes the reduction of molecular oxygen to
various reactive oxygen species (ROS).

The NOX5 gene is predominantly expressed in the testis and lymphocyte-rich areas of spleen and lymph
nodes. It encodes a calcium-dependent NADPH oxidase that generates superoxide, and functions as a
calcium-dependent proton channel that may regulate redox-dependent processes in lymphocytes and
spermatozoa.

SOD/Catalase

Superoxide Dismutase will take the super oxide free radical and turn it into hydrogen peroxide. With lack of SOD there is the potential for NOS uncoupling

Catalase is needed for many functions. One of the more important ones is the clearing of hydrogen peroxide so the Fenton Reaction does not occur.

Catalase is responsible for clearing hydrogen peroxide which reduces the potential for hydroxyl radicals as seen in this diagram.

If you see there are difficulties with iron regulation, and hydrogen peroxide clearing special care to make sure catalase levels are adequate.

Inadequate levels of SOD may lead to NOS uncoupling.
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Gene Name Variants Metrics
Detox Ability - SOD
SOD2 (rs2758331) 1 CA 49.3% | The free radical Super Oxide, may be created 5% of the time when the cells create ATP, and is made in large
SOD2 A16V (rs4880) 1 AG 49.5% quantities with NOS uncoupling, and thus making the very dangerous oxidizing agent Peroxynitrite. Since
- inflammation may be one of the major causes of premature aging and disease, controlling the superoxide
SOD3 (rs2855262) 1 TC45.7% | free radical is critical. Superoxide Dismutase turns the superoxide free radical into H202, so glutathione and
catalase can turn them into water and oxygen. The SOD2 genes make superoxide dismutase (SOD) inside the
cells, while SOD3 make the SOD outside the cells. Nutrition & Anti-Oxidant Accelerator supports the
production of SOD, while Pro SOD/Catalase contains the actual enzymes in a capsule that only opens in the
intestinal tract.
Catalase
CAT (rs1049982) 1 TC44.4% | NADPH also plays important roles the Catalase antioxidant system. Catalases contain NADPH as a cofactor
CAT (rs11032703) CC82.8% NADPH is known to be tightly bound to catalase.
CAT (rs2300181) CC54.8% | The bound NADPH becomes NADP+ and is replaced by another molecule of NADPH.This protection is
CAT (rs480575) 1 AG 41.7% believed to occur through electron tunneling between NADPH on the surface of the catalase and the heme
group within the enzyme.
CAT (rs494024) 1 CT 45.6%
CAT (rs484214) 1 AG 41.4% | The CAT gene provides instructions for making an enzyme called catalase. Catalase is a key antioxidant
enzyme in the body's defense against oxidative stress. Oxidative stress is when there is an imbalance
CAT (rs17881734) GG 97.4% | petween the production of free radicals and the body's defense against the free radicals harmful effects.
CAT (rs2284369) 1 AG 34.7%
Studies have hypothesized that oxidative stress plays a role in the development of many chronic or late-
CAT (rs1408036) 1 AC18.5% onset conditions such as diabetes, asthma, Alzheimer's disease, and rheumatoid arthritis.
CAT (rs769218) 1 GA 36%
Catalase will convert the reactive oxygen species hydrogen peroxide to water and oxygen.
CAT (rs17881288) AA 97.4%
CAT (rs7933285) CC 55% 2 H202 &rarr; 2H20+0
CAT (rs2073058) AA 54.9% This alleviates the toxic effects of hydrogen peroxide.
CAT (rs12273124) AA 89.5%
Variants in this gene have been associated with decreases in catalase activity.
CAT (rs769217) 1 CT 36%
CAT (rs17881586) GG 96.6%
CAT (rs511895) 1 CT 45.6%
CAT (rs10488736) CC50.3%
SOD1
SOD1 (rs2070424) AA 83.9% | SOD1 enzymes deal with the superoxide radical by alternately adding or removing an electron from the
SOD1 (rs1041740) 1 CT 41.4% superoxide molecules it encounters.

The SOD-catalyzed dismutation of superoxide reactions with copper are as follows:
Cu2+-SOD + 02&minus; &rarr; Cu+-SOD + 02 (reduction of copper; oxidation of superoxide)

Cu+-SOD + 02&minus; + 2H+ &rarr; Cu2+-SOD + H202 (oxidation of copper; reduction of superoxide)
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SIRT3
SIRT3 (rs12226402) GG 91.8% | Mitochondrial deacetylase SIRT3 binds to, deacetylates and activates SOD2. Increase of reactive oxygen
SIRT3 (rs10714) GG 91.5% species levels can stimulate SIRT3 transcription, leading to SOD2 deacetylation and activation.
SIRT3 (rs3847648) GG 90.2%
SIRT3 (rs511744) 1 CT 42.6%
SIRT3 (rs4758633) 1 AG 48.2%
SIRT3 (rs4980335) GG 62.7%
SIRT3 (rs3782115) 1 GA 41.9%
SIRT3 (rs1023430) AA 64.5%
SIRT3 (rs7946716) CC62.6%
SIRT3 (rs7946581) CC62.7%
SIRT3 (rs7934919) TT762.7%
SIRT3 (rs547025) TT 86%
SIRT3 (rs11246020) CC62.7%
SIRT3 (rs11555236) CC63.3%
SIRT3 (rs12365010) 2 GG 11%
SIRT3 (rs11246025) AA 62.6%
SIRT3 (rs9795476) 1 GT 38.5%
SIRT3 (rs28365927) GG 74.2%
SIRT3 (rs7118852) GG 99.3%
SIRT5
SIRT5 (rs2804919) GG 48.5% | SIRTS encodes a member of the sirtuin family of proteins. SIRT5 desuccinylates and reduces GLS activity, this
SIRTS (rs2841512) 1 TC22.8% | causesa reduction in ammonia production and autophagy activation.
SIRT5 (rs145857339) CC 100%
SIRT5 (rs4712047) AA 33.5%
SIRT5 (rs7759452) GG 57.9%
SIRT5 (rs3757261) CC59.3%
SIRT5 (rs2841523) 2 AA 19%
FOXO01
FOXO1 (rs142996055) AA94.7% | The FOXO1 gene belongs to the forkhead family of transcription factors which are characterized by a distinct
FOXO1 (rs7986407) AA 46.6% forkhead df)main. Thg specific functiqn of thfe FpXOl gene has not yet been determined; however, it may
play a role in myogenic growth and differentiation.
FOXO1 (rs7981045) AA 57.5%
FOXO1 (rs2755217) AA 77.5% SIRT3 interacts with forkhead box protein O1 (FOXO1). Overexpression of SIRT3 under high glucose
conditions reduces FOXO1 acetylation, suggesting that deacetylation of FOXO1 by SIRT3 elevates the
FOXO1 (rs2755209) 2 AA36.1% | expression of the FOXO1 target genes, catalase, and manganese superoxide dismutase (MnSOD) while
FOXO1 (rs2701880) AA 85.2% | decreasing senescence phenotypes.
FOXO1 (rs2721069) 2 CC46.2%
FOXO1 (rs1923249) 2 CC46.5%
FOXO1 (rs1334241) CC64.1%
FOXO1 (rs17630266) GG 92.2%
FOXO1 (rs17446614) GG 71.5%
FOXO1 (rs10507486) GG 64.4%
FOXO1 (rs9549244) 2 GG 46.5%
FOXO1 (rs4943794) GG 64.3%
FOXO1 (rs2951787) 2 AA 15.5%
FOXO1 (rs12876443) TT 80.6%
FOXO1 (rs9549235) TT 93.5%
FOXO1 (rs7323267) TT 65.5%
FOXO1 (rs2721068) 2 TT52.7%
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FOXO3a

FOX03 (rs13220810) 1 TC 36.4% | The FOXO03 gene belongs to the forkhead family of transcription factors which are characterized by a distinct

FOXO3 (rs13217795) TT 47.3% forkhead domain. The FOXO3 gene likely functions as a trigger for apoptosis through expression of genes
necessary for cell death.

FOXO3 (rs12207868) AA 80.1%

FOXO3 (rs12206094) CC 51.4% SIRT3 is a NAD(+)-dependent protein deacetylase that regulates mitochondrial function and metabolism in
response to caloric restriction and stress. FOXO3 is a direct target of SIRT3 and functions as a forkhead

FOXO3 (rs12202209) TT80.2% | transcription factor to govern diverse cellular responses to stress.

FOXO3 (rs12200646) GG 77.4%

FOX03 (rs11153120) CC80.1%

FOXO3 (rs10499051) AA 81%

FOXO03 (rs9486913) CC70.4%

FOXO03 (rs9480866) CC70.1%

FOXO03 (rs9400239) CC47%

FOXO03 (rs9384680) TT 89.3%

FOX03 (rs9372190) TT 81%

FOX03 (rs9285397) TT 68.9%

FOXO03 (rs7772662) AAT77.7%

FOXO03 (rs7762395) GG 71.2%

FOXO03 (rs7341233) 1T 77.8%

FOXO03 (rs3813498) 2 CC7.7%

FOXO03 (rs3800231) 2 GG 48.7%

FOX03 (rs3800230) 1T 77.2%

FOXO03 (rs3800229) 2 TT 48.5%

FOXO03 (rs2883881) AA 81%

FOX03 (rs2802292) 2 TT 36.9%

FOX03 (rs2802290) 2 AA 36.7%

FOXO03 (rs2802288) 2 GG 36.7%

FOXO03 (rs2764264) 2 TT 46%

FOX03 (rs2153960) 2 AA 47.3%

FOXO03 (rs1935949) 2 GG 48.5%

Glutamate Balance

L-glutamate is the most abundant free amino acid in brain and is a major excitatory neurotransmitter.

The amino acids glutamic acid and glutamine are converted to glutamate in the body. These amino acids are normally bound up in protein molecules in food. The proteins are
slowly broken down into amino acids and absorbed. This slow process causes glutamate to be produced gradually.

Under normal circumstances, glutamate will be converted in to GABA, a calming neurotransmitter, but the enzyme systems that convert glutamate in to GABA can be
compromised by lead, aluminum and mercury.

Elevated glutamate levels are associated with panic attacks, anxiety, excess adrenal function, impulsivity, and depression.

When someone has high glutamate and a lot of variants in GAD, it creates conditions that may have high glutamate and low GABA that could increase stress and conditions
related to high glutamate

Glutamate Scavenger/Calming Formula may help with the excess glutamate.
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Gene Name | Variants Metrics
GABA (Glutamate to GABA)
GAD1 (rs16858988) GG 62.7%
GAD1 (rs769407) GG 56%
GAD1 (rs2058725) TT 57.1%
GAD1 (rs3791851) TT 55.8%
GAD1 (rs3791850) GG 58.1%
GAD1 (rs12185692) 2 AA 16.9%
GAD1 (rs3791878) GG 49.5%
GAD1 (rs10432420) GG 49.5%
GAD1 (rs3828275) 2 TT 18.7%
GAD1 (rs701492) CC52.3%
GAD1 (rs3749034) GG 59.6%
GAD1 (rs2241165) TT 54.8%
GAD?2 (rs2236418) 2 GG 4.2%
GAD2 (rs8190612) CC77.2%
GAD2 (rs7079102) GG 98.3%
GAD2 (rs8190645) GG 86%
GAD2 (rs8190646) AA 82.8%
GAD?2 (rs11015008) GG 62.5%
GAD2 (rs8190650) AA 82.4%
GAD2 (rs2368160) 1 GA 41.2%
GAD?2 (rs7906725) 1 GA 41%
GAD2 (rs11015025) CC81.3%
GAD?2 (rs4749107) 1 AG 41.2%
GAD2 (rs3781108) 1 TC31.4%
GAD2 (rs3781107) CC74.8%
DAO
DAO (rs2070586) GG 68.4%
DAO (rs3741775) 2 CC 19%
DAOA (rs2391191) 2 AA 14.9%
SLC1A1
SLC1A5
SLC1A5 (rs1060043) GG 80.7%
SLC1A5 (rs2070246) 1 GA 33.6%
SLC1A5 (rs3027957) TT 65.1%
SLC1AS5 (rs313853) 1 TC44.4%
SLC1A5 (rs8105903) 1 AC 48.9%
SLC1A5 (rs1862336) CC59.2%
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The GAD enzyme converts glutamate to GABA. When someone has high glutamate and a lot of variants in
GAD, it creates conditions that may have high glutamate and low GABA that could increase stress and
conditions related to high glutamate. It has been observed, that Homozygous variants in GAD have more
impact that many Heterozygous. SER-GAB Assist and GABA Assist may be helpful if there is low GABA.

The name of this gene is D-amino-acid oxidase and DAO is the gene's official symbol. Health conditions
observed with this variant are: Schizophrenia, Bipolar Disorder, Primary Hyperoxaluria, ALS (Type 18),
Autism and Crohn's Disease.

Studies have found that the A allele in rs2391191 is a possible genetic feature of certain health conditions
such as Schizophrenia, and Bipolar Disorder.

SLC1A1 encodes a member of the high-affinity glutamate transporters that play an essential role in
transporting glutamate across plasma membranes. In the brain, these transporters are crucial in terminating
the postsynaptic action of the neurotransmitter glutamate, and in maintaining extracellular glutamate
concentrations below neurotoxic levels.

This transporter also transports aspartate.

All SLC1A1 SNPs can be found in the gene report.

The SLC1A5 gene encodes a sodium-dependent neutral amino acid transporter.

Glutamine is transported into cells through SLC1AS5.
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SLC7A5
SLC7AS (rs3889228) CC53.5% | SLC7AS is a Protein Coding gene.
SLC7AS (rs16943315) GG 54.5% Glutamine is transported into cells through SLC7AS5.
SLC7AS5 (rs9938601) 2 AA 17.8%
SLC7AS5 (rs1060251) GG 99.9%
SLC7AS (rs750950) AA 45.2%
SLC7AS5 (rs11865049) GG 91.6%
SLC7AS5 (rs1060250) GG 99.8%
SLC7AS5 (rs17853937) TT 99.9%
SLC7A5 (rs4843718) GG 52.5%
SLC7AS (rs876985) TT 41.7%
SLC7AS (rs731710) AA 38%
SLC7AS5 (rs4240803) GG 48.2%
SLC7AS (rs4843272) CC48.5%
SLC7A5 (rs4465613) 2 TT 17.4%
SLC38A9
SLC38A9 (rs2161504) 1 TC46.6% | SLC38A9 is a Protein Coding gene.
SLC38AI (rs2897834) AA76.8% SLC38A9 transports glutamine, arginine and leucine as substrate.
SLC38A9 (rs79560556) 1 TC4.9%
SLC38A9 (rs4361476) 1 CT 43.8%
SLC38A9 (rs10056287) 1 TC 28.9%
SLC38A9 (rs79818066) CC97.4%
SLC38A9 (rs2408208) 1 AG 43.7%
SLC38A9 (rs3761766) 1 GA 43.6%
SLC38A9 (rs11749532) 1 GA 43.7%
SLC38A9 (rs7736177) 1 AG 41.6%
SLC3A2
SLC3A2 (rs4726) CC60% | This gene is a member of the solute carrier family and encodes a cell surface, transmembrane protein.
SLC3A2 (rs489381) GG 78.1% Glutamine is transported out of the cells through SLC3A2.
SLC3A2 (rs2070870) TT 51.9%
SLC3A2 (rs12794763) 2 GG 2.2%
SLC7A11
SLC7A11 (rs4131888) CC63.3% | This gene encodes a member of a heteromeric, sodium-independent, anionic amino acid transport system
SLC7A11 (rs11734488) P CC24.5% that is highly specific for cysteine and glutamate.
SLC7A11 (rs7685529) 2 CC23.2% | Glutamine derived glutamate can also be exchanged through the SLC7A11 and SLC3A2 antiporter for cystine
SLC7A11 (rs6854381) 2 AA 24.1%
SLC7A11 (rs4602539) TT 48.7%
SLC7A11 (rs6537244) 2 GG 24.5%
SLC7A11 (rs7674870) AA 33%
SLC7A11 (rs4863771) GG 33.5%
SLC7A11 (rs7666936) TT 70.1%
SLC7A11 (rs13144383) AA 69%
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GLS (Glutamine to Glutamate
Conversion)

GLS (rs1517354) TT 86.4% | GLS or Glutaminase encodes a protein that catalyzes the hydrolysis of glutamine to glutamate and ammonia.
GLS (rs1921915) AA 87.7%

GLS (rs3088307) CC33.3%

GLS (rs3771311) TT 77.7%

GLS (rs3771316) AA 82%

GLS (rs6758866) 2 AA 18.5%

GLS (rs62179862) 1 AG 4.5%

GLS2 (Glutamine to Glutamate
Conversion)

GLS2 (rs2638315) GG 65.2% | GLS2 or Glutaminase 2 encodes a protein that catalyzes the hydrolysis of glutamine to stoichiometric

GLS2 (rs6581096) 1 GA 42.1% amounts of glutamate and ammonia.

GLUL (Glutamate to Glutamine
Conversion)

GLUL (rs12403634) CC66.9% | GLUL or Glutamate-ammonia Ligase encodes a protein that catalyzes the synthesis of glutamine from

GLUL (rs12735664) AA 82.1% glutamate and ammonia in an ATP-dependent reaction.

Glutamate to
AlphaKetoglutarate Conversion

GLUD1 (rs9421574) CC81.7% | GLUD1 or Glutamate Dehydrogenase 1 encodes glutamate dehydrogenase which catalyzes the oxidative
GLUD1 (rs1923939) AA 59.6% deamination of glutamate to alpha-ketoglutarate and ammonia. This enzyme has an important role in
; regulating amino acid-induced insulin secretion.
GLUD1 (rs9421580) CC61.1%
GOT1 (rs12768505) CC91.5% Glutamic-oxaloacetic transaminase is a pyridoxal phosphate-dependent enzyme which exists in cytoplasmic
and inner-membrane mitochondrial forms, GOT1 and GOT2, respectively. GOT plays a role in the conversion
GOT1 (rs201272543) GG 100% | of glutamate to alpha-ketoglutarate.
GOT1 (rs9971274) GG 84.4%
Glutamic-Pyruvate Transaminase also plays a role in the conversion of glutamate to alphaketoglutarate.
GOT1 (rs9971275) GG 84.4%
GOT1 (rs11190083) AA 84.3%
GOT1 (rs4328160) TT 80.4%
GOT2 (rs30842) 1 CA42.1%
GOT2 (rs30838) 1 CT 42.2%
GOT2 (rs863944) 2 AA 16.6%
GPT (rs1063739) 1 CA 49.4%

Page 32 of 108



Client: Jane Sample

KRAS
KRAS (rs61764370) AA 83.6% | KRAS encodes a protein that is a member of the small GTPase superfamily. Variations in this gene can cause
KRAS (rs17329025) 2 GG 20.9% increases in aminotransferases and decreases in GLUD mRNA.
KRAS (rs10842514) 2 TT 21.2%
KRAS (rs11047901) 2 GG 29.7%
KRAS (rs712) 2 CC4.1%

KRAS (rs10842515) TT 62.7%

KRAS (rs6487464) CC41.3%

KRAS (rs2970532) CC72.8%
KRAS (rs12579073) AA 28.4%

KRAS (rs1137282) 1 AG 32.5%
KRAS (rs17389103) TT 62.6%

KRAS (rs6487461) CC31.4%
KRAS (rs10842518) GG 41.2%

KRAS (rs7133640) GG 62.7%

KRAS (rs9266) GG 30.5%
KRAS (rs11047917) CC 88.6%
KRAS (rs12305513) AA 80.1%
KRAS (rs17388893) AA 88.7%
KRAS (rs7315339) TT53.2%
KRAS (rs12228277) TT 74.9%
KRAS (rs4623993) CC73.7%
KRAS (rs17329424) AA 75.3%
KRAS (rs10505980) CC41.6%
KRAS (rs4246229) AA 30.4%
KRAS (rs12813551) TT 38.9%
KRAS (rs11047919) CC31.2%
KRAS (rs11047918) GG 73%
KRAS (rs17388148) TT 82.2%
KRAS (rs10842508) CC58.4%
KRAS (rs11047912) TT 53.3%
mMYcC

MYC (rs4645946) GG 96.5% | Studies have shown that the MYC oncogene has been most associated with upregulated glutamine
MYC (rs3891248) 2 AA3.29% | Metabolism.
MYC (rs4645959) AA 93.2%

MYC (rs28933407) CC 100%
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ME1
ME1 (rs1180243) GG 35.2% | ME1 encodes a cytosolic, NADP-dependent enzyme that generates NADPH for fatty acid biosynthesis.
ME1 (rs2300465) cC8e% Glutamine-derived malate is transported out of the mitochondria, and is converted by ME1 into pyruvate,
ME1 (rs1180241) 1 GA 24.7% | reducing one molecule of NADP+ to NADPH.
ME1 (rs9449593) CC80.7%
ME1 (rs1012741) GG 80.8%
ME1 (rs1180228) 1 GA 47.7%
ME1 (rs983087) 1 TC43.1%
ME1 (rs2179847) TT 89.1%
ME1 (rs1180195) 1 CT 47.1%
ME1 (rs1180187) 1 AG 46.3%
ME1 (rs13202010) TT 82.9%
ME1 (rs1954537) GG 82.8%
ME1 (rs767144) 1 GT 39.1%
ME1 (rs1145917) 1 TC 39.2%
ME1 (rs13192303) GG 82%
ME1 (rs1170348) 1 TC 46.5%
ME1 (rs750385) 1 AG 27.5%
MEL1 (rs1170484) 1 AG 44.7%
ME1 (rs1535588) 1 AC 44.8%
ME1 (rs12213544) GG 95.2%
MEL1 (rs78734745) CC98.6%
ME1 (rs3798890) 1 GA 43.4%
ME1 (rs3798886) 1 GA 46.4%
ME1 (rs3798883) CC94.7%
PYCR1
PYCR1 (rs149261551) 1 CT5.6% | PYCR1 encodes an enzyme that catalyzes the NAD(P)H-dependent conversion of pyrroline-5- carboxylate to
proline.
In a reaction independent of transamination, proline can be synthesized by conversion of glutamate to
pyrroline-5-carboxylate (P5C) by PYCR1.
PYCR2
PYCR2 (rs14868) TT 74.7% | PYCR2 belongs to the pyrroline-5-carboxylate reductase family. The encoded mitochondrial protein catalyzes
PYCR2 (rs10915897) CC72.8% the conversion of pyrroline-5-carboxylate to proline. This is the last step in proline biosynthesis.
PYCR2 (rs56362902) GG 93.3% | In a reaction independent of transamination, proline can be synthesized by conversion of glutamate to
PYCR2 (rs10915898) GG 72.9% pyrroline-5-carboxylate (P5C) by PYCR2.
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PSAT1

PSAT1 (rs4877550) 1 AG 46.2%
PSAT1 (rs7849813) 1 GT 29.7%
PSATI (rs944514) 2 CC5.4%
PSAT1 (rs10116267) 2 CC23.5%
PSAT1 (rs7874921) TT 56.5%
PSAT1 (rs11137595) GG 56.5%
PSAT1 (rs7875271) GG 96%
PSAT1 (rs7858423) CC77.1%
PSAT1 (rs3780193) CC 65.8%

PSAT1 (rs10735532) TT 53%
PSAT1 (rs11137607) 1 AG 48.8%
PSAT1 (rs867376) CC54.7%
PSATI (rs1411916) 1 GA 17.2%
PSAT1 (rs3758203) AA 82.8%
GPT
GPT (rs1063739) 1 CA 49.4%
GPT2
GPT2 (rs754043) GG 93.8%
GPT2 (rs8044153) 1 CT5.6%
GPT2 (rs115352435) CC 100%
ASNS
ASNS (rs7790127) 1 GA 48.3%
ASNS (rs7792744) 1 TC 46.1%
ASNS (rs10263979) #N/A
ASNS (rs10486011) CC73.3%
ASNS (rs17345759) AA 88.2%
TSC1
TSC1 (rs1050700) 1 TC 41.3%
TSC1 (rs10491534) TT 79.8%
TSC1 (rs739441) 2 CC10.2%
TSC1 (rs739442) GG 19.2%
TSC1 (rs2809244) 1 CA 37.6%
TSC1 (rs4962081) GG 84.6%
TSC1 (rs11243929) 1 TC33.7%
TSC1 (rs1076160) CC27%
TSC1 (rs11243931) 1 AG 25.1%
TSC1 (rs10901219) CC 82.6%
TSC1 (rs2519757) TT 87.6%
TSC1 (rs2809246) GG 93.9%
TSC1 (rs10901220) 1 GA 25%
TSC1 (rs147614350) TT 98.5%
TSC1 (rs13295430) GG 79.8%
TSC1 (rs3761840) TT 28.1%
TSC1 (rs7874234) 1 CT 35.2%
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PSAT1 encodes a member of the class-V pyridoxal-phosphate-dependent aminotransferase family.

PSAT1 is the major source of glutamine-dependent &alpha;-ketoglutarate.

Glutamic-Pyruvate Transaminase also plays a role in the conversion of glutamate to alphaketoglutarate.
Glutamate-pyruvate transaminase transfers nitrogen from glutamate to pyruvate to make alanine and
&alpha;-ketoglutarate.

GPT2 encodes mitochondrial alanine transaminase, a pyridoxal enzyme that catalyzes the reversible
transamination between alanine and 2-oxoglutarate to generate pyruvate and glutamate.

Alanine transaminases play roles in gluconeogenesis and amino acid metabolism in many tissues.

The protein encoded by ASNS is involved in the synthesis of asparagine. Glutamine will sometimes act as a
nitrogen donor for asparagine synthesis through the ASNS gene.

TSC1 encodes a growth inhibitory protein thought to play a role in the stabilization of tuberin.

Studies have shown that TSC1 increased glutamine uptake and metabolism.
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TSC2

SIRT3

SIRT3 (rs12226402)

GG 91.8%

SIRT3 (rs10714)

GG 91.5%

SIRT3 (rs3847648)

GG 90.2%

SIRT3 (rs511744)

CT 42.6%

SIRT3 (rs4758633)

AG 48.2%

SIRT3 (rs4980335)

GG 62.7%

SIRT3 (rs3782115)

GA 41.9%

AA 64.5%

SIRT3 (rs7946716)

CC62.6%

SIRT3 (rs7946581)

CC62.7%

(
(
(
SIRT3 (rs1023430)
(
(
(

SIRT3 (rs7934919)

1T 62.7%

SIRT3 (rs547025)

TT 86%

SIRT3 (rs11246020)

CC62.7%

SIRT3 (rs11555236)

CC63.3%

SIRT3 (rs12365010)

GG 11%

SIRT3 (rs11246025)

AA 62.6%

SIRT3 (rs9795476)

GT 38.5%

SIRT3 (rs28365927)

GG 74.2%

SIRT3 (rs7118852)

GG 99.3%

SIRTS

SIRT5 (rs2804919)

GG 48.5%

SIRT5 (rs2841512)

TC 22.8%

SIRT5 (rs145857339)

CC 100%

SIRT5 (rs4712047)

AA 33.5%

SIRT5 (rs7759452)

GG 57.9%

SIRT5 (rs3757261)

CC59.3%

SIRT5 (rs2841523)

AA 19%

HIF1A

HIF1A (rs2301106)

TT 75.5%

HIF1A (rs1951795)

CC62.8%

HIF1A (rs12435848)

GG 61.2%

HIF1A (rs8005745)

AA 80%

HIF1A (rs4899056)

CC79.2%

HIF1A (rs1957757)

CC81%

HIF1A (rs12434438)

AA 59.4%

HIF1A (rs12885226)

CC98.5%

HIF1A (rs966824)

CC90.6%

HIF1A (rs2301113)

AA 56.4%

HIF1A (rs34005929)

GG 99%

HIF1A (rs11549465)

CC79.7%

HIF1A (rs11549467)

GA1.7%
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TSC2 is a protein coding gene. All 421 TSC2 SNPs can be found in the gene report.

Studies have shown that TSC2 increased glutamine uptake and metabolism.

SIRT3 encodes a member of the sirtuin family of proteins.

SIRT3 can deacetylate GLS2 to promote increased activity.

SIRTS encodes a member of the sirtuin family of proteins.

SIRT5 desuccinylates and reduces GLS activity, this causes a reduction in ammonia production and
autophagy activation.

HIF1A encodes the alpha subunit of transcription factor hypoxia-inducible factor-1 (HIF-1). HIFA can also
promote the conversion of glucose to lactate, keeping it from the TCA cycle. Decreased glucose in the TCA
cycle can be compensated for by glutamine-fueled production.
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CD4

CD4 (rs2707212) CC45%
CD4 (rs2707210) GT 49.8%
CD4 (rs2707209) TC 45.9%

CD4 (rs1075835) CC59%
CD4 (rs10849517) CT 21.5%
CD4 (rs2255301) CC40.2%
CD4 (rs7957426) GA 45.3%
CD4 (rs11064404) TC 11.4%
CD4 (rs11064410) AA 91.8%
CD4 (rs10774451) AA 17.5%
CD4 (rs3782736) AA 26.8%
CD4 (rs1055141) CC32.3%
CD4 (rs3213427) TT32.2%
CD4 (rs1045261) TC 26.8%

OGDH

OGDH (rs142839706) GG 96.7%
OGDH (rs17133537) TT31.2%
OGDH (rs740094) GG 31.5%
OGDH (rs2268308) CC92.3%
OGDH (rs757702) GG 92.5%
OGDH (rs10951768) GG 83.9%
OGDH (rs799434) CC80.7%
OGDH (rs12155014) TT 84.6%

OGDH (rs10247064) CC84%
OGDH (rs710887) TC 40.3%
OGDH (rs3735474) AA 83.7%
OGDH (rs3801401) CC94.4%
OGDH (rs7805156) CC93.3%

PDK4

PDK4 (rs2073978) CT 45.9%
PDK4 (rs10247649) GA 46.2%
PDK4 (rs4729201) GA 49.1%
PDK4 (rs17626204) CC93.7%
PDK4 (rs12668651) TT 50.9%
PDK4 (rs3779478) AA 85.6%
PDK4 (rs9791957) GG 12.2%

CD4 encodes a membrane glycoprotein of T lymphocyte. The CD4 gene is expressed in T lymphocytes, B
cells, macrophages, and granulocytes. It is also expressed in specific regions of the brain. CD4 functions to
initiate the early phase of T-cell activation. Glutamine metabolism is increased when there is T cell
activation.

OGDH or Oxoglutarate (Alpha-Ketoglutarate) Dehydrogenase (Lipoamide) encodes one subunit of the 2-
oxoglutarate dehydrogenase complex. This complex catalyzes the overall conversion of alpha-ketoglutarate
to succinyl-CoA and CO2.

Studies have shown that variants in OGDH lead to hypotonia, metabolic acidosis, and hyperlactatemia.

PDK4 is a member of the PDK/BCKDK protein kinase family and encodes a mitochondrial protein with a
histidine kinase domain located in the matrix of the mitochondria. PDK4 inhibits the pyruvate
dehydrogenase complex by phosphorylating one of its subunits. This inhibits pyruvate dehydrogenase
activity, and thereby regulates metabolite flux through the tricarboxylic acid cycle.

Inhibition of pyruvate dehydrogenase decreases glucose utilization and increases fat metabolism in response
to prolonged fasting and starvation. This also plays an important role in maintaining normal blood glucose
levels under starvation.

Gluten, Dairy, & Peanuts

For those with health challenges, gut inflammation, dysbiosis and digestive disturbances are often common. If there are issues here, this may be step number one of many steps
in supporting the patient/client. Proper function of the intestinal tract is critical for the absorption of nutrients. Unfortunately, there are many genetic variants that can impact

digestive function.

If there is gut inflammation or malabsorption nothing else may work.

Causes of gut inflammation include gluten intolerance, dairy intolerance, histamine, zonulin, iron oxidation, poor digestion, and peroxynitrite.

Inflammation from peroxynitrite can damage the delicate intestinal lining. SNPs that reduce glutathione, SOD, NOS and BH4, as well as the CBS and BHMT SNPs that will increase
ammonia, will increase the peroxynitrite and cause damage to the gut.

All of these factors should be considered when assessing gut health. Supporting gut health, if an issue, is likely the first step needed in supporting the patient/client. This would
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include, but are not limited to, reducing histamine, eliminating gluten if an issue, reducing peroxynitrite by supporting variants in SOD, GSH, NOS, CBS, BHMT, and creating BH4.

Gene Name Variants Metrics
HLA
HLA-DQA2 (rs2858331) AA 34.8% | Variants in these genes may increase the chances of Celiac Disease or gluten intolerance. Other factors that
HLA-DQ2.5 (rs2187668) CC78.7% may |m.pact gut hea.lth are FUT variants that impact p.I’ObIOtICS, HNMT and ABP1 va'rlants that Ifss§en
histamine degradation and consequently cause zonulin production, low folate or high peroxynitrite.
HLA-DQS8 (rs7454108) 2 CC1.3%
HLA-DQ2.2 (rs7775228) TT 73.8%
HLA-DQ2.2 (rs2395182) TT 62.9%
KIAA1109
IL2-21 (KIAA1109) (rs6822844) 1 GT 24.4% | The KIAA1109 gene is associated with susceptibility to celiac disease. Celiac disease is a common small
1L2-21 (KIAA1109) (rs13119723) 1 AG 24.5% !ntestlnal inflammatory coerltlo‘n induced by dietary wheat, rye, and barley. Variants in this gene may
increase the chances of Celiac Disease.
Studies have found that the T allele of rs6822844 at the IL2-IL21 region is associated with multiple
autoimmune diseases in individuals of European descent. These include rheumatoid arthritis, type-1
diabetes, autoimmune disease, Inflammatory Bowel Disease, psoriasis, and ulcerative colitis.
MCM6
MCM6 (rs182549) 2 TT 34.1% | The MCM6 gene is a protein coding gene. Single nucleotide polymorphisms in this gene can impact the
MCMB6 (rs4988235) 2 AA 33.4% neighboring LCT gene. The LCT gene provides instructions for making an enzyme called lactase.

Lactase breaks down lactose found in milk and dairy products into smaller sugars called glucose and
galactose for absorption. The body then absorbs these simpler sugars into the bloodstream. Lactose
intolerance in adulthood is caused by gradually decreasing activity of the LCT gene after infancy.

Variations in the MCM6 genes cause the LCT gene to remain active during adulthood. Because of this,
individuals with increased variants are more likely able to digest the lactose found in milk and dairy

products.
Peanut Allergy
HLA-DQA2 (rs9275596) TT 44.4% | Studies have shown that peanut allergies are one of the most common food allergies.
HLA-DRA (rs7192) GG 39.8% Variations in this gene may cause the potential for peanut sensitivity.

Histamine/Mast Cells

Histamine plays a role in gastric secretion by helping to induce the production of acid in the stomach.
If there is a histamine issue, gluten can combine with histamine to make zonulin, leaky gut and a potential for auto-immune disease.

When there are low methyl groups as a result of MTHFR, along with SNPs in HNMT and ABP1 (that both degrade histamine) the high histamine will create higher levels of
zonulin, which irritates the intestinal tract and potentially contributes to candida and leaky gut.

And finally, variants in the FUT2 gene may impact the production of prebiotics, to support probiotics. Variants here may cause disruption in the good bacteria of the gut and
impair B12 assimilation. Impaired B12, among other things, may reduce the production of methyl groups, thus resulting in less than optimal histamine clearing.

Gene Name | Variants Metrics
ABP1 (Histamine Breakdown)
ABP1 (rs1049793) 1 CG 41.8% | This is the gene that makes the DAO enzyme that helps degrade histamine. SNPs with this gene, combined
AOC1 (ABP1) (rs10156191) CC 55.4% with HNMT genes, and low methyl groups, may result in high histamine and high zonulin.
AOC1 (ABP1) (rs1049742) CC86.3% | Eating less histamine containing and histamine reducing foods may be needed.
ABP1 (rs35070995) AA 99.9%

Among all polymorphisms found in DAO sequence, it has been proved that only one of the 7
polymorphisms, (with reference rs1049793) has relation with low DAO activity.

However, for informational and research purposes the other three that are genotyped are included.
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HNMT (Histamine Transferase)
HNMT (rs1020678) 1 TC47.8% | HNMT produces the enzyme that uses a methyl group to degrade histamine in the body. The ABP1 gene also
HNMT (rs1050891) 1 AG 33.2% clears histamine with the DAO enzyme.
HNMT (rs1349992) GG 36.6% | If there are many SNPs, and low methyl groups, there is the potential for high histamine. This can result in
HNMT (rs1378321) 1 AG 33.5% high levels of zonulin, which can cause gut inflammation and the potential for leaky gut. Over time, this may
contribute to autoimmune disorders.
HNMT (rs1455157) 1 TC33.9%
HNMT (rs1455158) 1 CT 33.8% | Avoiding high histamine foods (alcoholic beverages and fermented foods) may be helpful as well as taking
high amounts of Histamine Scavenger. Sometimes dosages need to be 9 to 12 per day in the beginning, and
HNMT (rs1455162) 1 AG 33.9% | then can reduce over time.
HNMT (rs1455164) 1 GA 34.1%
Histamine Scavenger may need Pro SAMe if there are low methyl groups.
HNMT (rs1455167) 1 TG 33.9%
HNMT (rs1580111) 1 CT47.6% | If thereis alot of histamine and zonulin, and if they also have an HLA gene, gluten sensitivity may be a
HNMT (rs16840064) GG ogy | Ponemaswell
HNMT (rs2198652) 1 CT 33.9%
HNMT (rs2737385) 1 TG 33.3%
HNMT (rs3100701) 1 GA 48.2%
HNMT (rs3100725) 1 GA 34%
HNMT (rs3791235) 1 CA 32.8%
HNMT (rs3828168) 1 CT 33.1%
HNMT (rs4245861) 1 CT 33.4%
HNMT (rs4646322) CC 69%
HNMT (rs4646333) 1 GA 33.3%
HNMT (rs4954941) 1 GA 33.3%
HNMT (rs60444277) GG 99.9%
HNMT (rs993891) 1 TG 34%
MAOA
MAOA (R297R) (rs6323) TT 55.8% | MAOA is one of two neighboring gene family members that encode mitochondrial enzymes which catalyze
MAOA (rs3027397) 2 GG 31.6% the oxidative deamination of amines, such as dopamine, norepinephrine, and serotonin.
MAOA (rs2283724) AA 50.7% | Variants in this gene will actually preserve serotonin. This can be helpful when there is low BH4 and poor
MAOA (rs2179098) GG 96.4% availability of amino acids that are the precursors to high peroxynitrite.
MAOA (rs3027407) GG 63.5%
MAOA (rs1800466) AA 99.9%
MAOA (rs2235185) GG 55.8%
MAOA (rs979605) GG 55%
MAOA (rs5905418) AA 92.9%
MAOA (rs1803986) GG 100%
MAOA (rs1800464) AA91.2%
MAOA (rs1800659) 2 AA 34%
MAOA (rs58524323) GG 100%
MAOA (rs1799835) TT 100%
MAOA (rs3027399) 1 GC 10.3%
MAOA A16535C (rs5906883) CC55%
MAOA A85020G (rs2235186) GG 55.9%
MAOA C42794T (rs909525) TT 50.7%
MAOA G3638A (rs5953210) AA 55.7%
MAOA T1011C/1460C (rs1137070) CC54.7%
MAOA T89113C (rs2072743) 2 CC31.1%
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MAOB
MAOB (rs1181251) CC100% | The protein encoded by this gene belongs to the flavin monoamine oxidase family. It is a enzyme located in
MAOB (rs12558324) CC 95.8% the mitochondrial outer membrane. It catalyzes the oxidative deamination of biogenic and xenobiotic
- amines and plays an important role in the metabolism of neuroactive and vasoactive amines in the central

MAGOB (rs17852046) GG 100% | nervous system and peripheral tissues. This protein preferentially degrades benzylamine and
MAOB (rs17856663) cC 100% | Phenvlethylamine.

MAOB (rs1799836) 1 TC 45%

MAOB (rs2239441) GG 98.2%

MAOB (rs2283729) 1 GA 34.6%

MAOB (rs2311013) TT92.8%

MAOB (rs3027448) TT92.1%

MAOB (rs3027449) CC73.7%

MAOB (rs3027450) 1 AG 28.6%

MAOB (rs3027452) GG 73.9%

MAOB (rs5905512) 1 GA 48.3%

MAOB (rs5952799) CC75.4%

MAOB (rs7883073) TT 98.7%

Oxalate Genes

SPP1 (rs2853744) GG 84.8% | The protein encoded by SPP1 is involved in the attachment of osteoclasts to the mineralized bone matrix.
SPP1 (rs11728697) 1 CT 48.2% The encoded protein is secreted and binds hydroxyapatite with high affinity. The osteoclast vitronectin

; receptor is found in the cell membrane and may be involved in the binding to this protein. This protein is

SPP1 (rs6840362) CC51.6% | also a cytokine that upregulates expression of interferon-gamma and interleukin-12.

SPP1 (rs139555315) GG 99.8% . . o .
Studies have shown that the GG genotype for rs2853744 increases the likelihood for calcium oxalate
SPP1 (r54754) TT 51.6% urolithiasis.
SPP1 (rs35382133) TT 96.3%
SPP1 (rs1126616) CC51.7%
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NAT Genes

NAT1 (rs4986782) GG 96.4%
NAT1 (rs7017402) GG 76.7%
NAT1 (rs11203943) GG 81.4%
NAT1 (rs4921581) AG 43.3%
NAT1 (rs13253389) AG 44.7%
NAT1 (rs17693103) GG 71.7%
NAT1 (rs9325827) TT 71.5%
NAT1 (rs6586714) GG 81.3%
NAT1 (rs17126350) AA 86.4%
NAT1 (rs8190837) AG 16.3%

NAT1 (rs8190844) CC 98%
NAT1 (rs8190845) GA 25.1%
NAT1 (rs8190847) GG 94.4%
NAT1 (rs4987076) GG 94.4%
NAT1 (rs4986990) GG 94.4%
NAT1 (rs4986783) TT 94.4%
NAT1 (rs56172717) AA 99.5%
NAT1 (rs15561) CA 38.2%
NAT1 (rs4986993) GT 39.2%
NAT2 (rs11780272) TC 47.6%
NAT2 (rs2087852) AA51.4%
NAT2 (rs1390358) TC 46.6%
NAT2 (rs2410556) TC22.1%
NAT2 (rs1961456) AA 48.8%

NAT2 (rs973874) CC99%
NAT2 (rs7832071) TT17.2%
NAT2 (rs56011192) CC 99.6%
NAT2 (rs2552) TT91.4%
NAT2 C282T (rs1041983) CC45.5%
NAT2 C481T (rs1799929) CT 47.5%
NAT2 G286E (rs1799931) GG 94.2%
NAT2 [114T (rs1801280) CC5.6%
NAT2 K268R (rs1208) GG 17.6%
NAT2 R197Q (rs1799930) GG 50.1%
NAT2 R64Q (rs1801279) GG 99.6%
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The NAT1 and NAT2 genes encode an enzyme that catalyzes the transfer of an acetyl group from acetyl-CoA
to various arylamine and hydrazine substrates. This enzyme helps in the metabolization of drugs, and
functions in folate catabolism.

Variations in these genes are associated with higher incidences of drug toxicity.
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PANK
PANK1 (rs12412483) GG 94.5%
PANK1 (rs2038921) 1 AG 48.2%
PANK1 (rs10509577) AA 87.9%
PANK1 (rs10160034) CC80.1%
PANK1 (rs10881606) 1 TC 44%
PANK1 (rs6586201) 1 CT 39.6%
PANK1 (rs17482070) 1 AG 16.7%
PANK1 (rs7921294) 1 GT 48.3%
PANK1 (rs7091402) 1 TC 48.3%
PANK1 (rs997456) 1 GA 34.1%
PANK2 (rs6107373) GG 94.3%
PANK2 (rs6084513) 2 AA 27.3%
PANK2 (rs6084506) 1 CT 46.6%
PANK2 (rs4815628) 2 CC 28.6%
PANK2 (rs4815621) 2 GG 50%
PANK3 (rs11952767) CC99%%
PANK4 (rs7535528) 1 GA 45.3%
PANK4 (rs2246732) 1 AG 36.3%
PANK4 (rs2236395) 1 AG 36.1%
PANK4 (rs1980789) AA91.1%
ACAT
ACAT1-02 (rs3741049) GG 78.2%
ACAT-1 (rs10890819) 2 TT 10.6%
ACAT-2 (rs3798211) 1 AC 48.6%
ACAT-1 (rs2280332) AA 62.1%
ACAT-2 (rs9347340) 1 TC 38.4%
ACAT-2 (rs25683) 1 AG 48.7%
ACAT-2 (rs3465) GG 38.5%
KIT
KIT (rs28933371) TT 100%
HRH1
HRH1 T-17C (rs901865) CC68.3%
HRH2
HRH2 (rs2067474) GG 92.1%
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This gene encodes members of the pantothenate kinase family. Pantothenate kinase catalyzes the ATP-
dependent phosphorylation of pantothenate (vitamin B5) to give 4&prime;-phosphopantothenate. This
reaction is the first and rate limiting step in the synthesis of coenzyme A (CoA).

Coenzyme A (CoA) is a pantothenic acid derived metabolite that is essential for many crucial cellular
processes including energy, lipid and amino acid metabolism. About 4% of all known enzymes utilize CoA as
a cofactor and CoA thioesters are essential for over 100 different reactions of the intermediary metabolism,
such as the Krebs Cycle. In humans, CoA synthesis requires cysteine, pantothenate, and ATP.

The ACAT Gene may be one of the most important, as it supports the conversion of fats and proteins into
Acetyl-CoA. This may be one of the first variants to support, as it slows the production of ATP from the Citric
Acid Cycle. Checking the Fatty Acid Metabolism Markers in a Urine Organic Acid test may verify how serious
of a problem ACAT is creating.

The ACAT2 protein is limited to only two cell types, enterocytes in the small intestine and hepatocytes.

The product of the ACAT2 gene is an enzyme involved in lipid metabolism, and it encodes cytosolic
acetoacetyl-CoA thiolase. Acetoacetyl-CoA thiolase condenses two molecules of acetyl-CoA to give
acetoacetyl-CoA.

The KIT gene provides instructions for making the KIT protein. The KIT protein can be found in the cell
membrane of certain cells where stem cell factors bind to it. This binding activates the KIT protein, which
will then activate other proteins inside the cell by adding a cluster of oxygen and phosphorus atoms at
specific positions. This process is called phosphorylation and leads to the activation of a series of proteins in
multiple signaling pathways.

The signaling pathways stimulated by the KIT protein control many important cellular processes such as cell
growth, proliferation, survival, and migration.

KIT protein signaling is important for the development of certain cell types, including reproductive cells,
hematopoietic stem cells, mast cells, interstitial cells of Cajal (ICCs), and melanocytes.

Histamine is a ubiquitous messenger molecule released from mast cells, enterochromaffin-like cells, and
neurons. Its various actions are mediated by histamine receptors. The protein encoded by the HRH1 gene
mediates the contraction of smooth muscles, the increase in capillary permeability due to contraction of
terminal venules, the release of catecholamine from adrenal medulla, and neurotransmission in the central
nervous system.

HRH1 has been associated with multiple processes, including memory, learning, circadian rhythm, and
thermoregulation. HRH1 has also been known to contribute to the pathophysiology of allergic diseases such
as atopic dermatitis, asthma, anaphylaxis and allergic rhinitis.

Histamine receptor H2 belongs to the family 1 of G protein-coupled receptors. HRH2 is an integral
membrane protein and stimulates gastric acid secretion. HRH2 also regulates gastrointestinal motility and
intestinal secretion and is thought to be involved in regulating cell growth and differentiation.
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HRH4
HRH4 C413T (rs11665084) CC82.9% | The HRH4 gene encodes a histamine receptor that is predominantly expressed in haematopoietic cells. This
HRH4 A617G (rs11662595) AA 82.1% protein is thought to play a role in inflammation, and allergy responses.
HRH4 G*2144A (rs4800573) GG 71.3%
HRH4 T3537649C (rs16940765) 2 CC0.8%
FCER1A
FCER1A (rs2427827) 2 TT19% | The immunoglobulin epsilon receptor (IgE receptor) is the initiator of the allergic response. When two or
FCER1A (rs2427824) 1T 7.6% more high-affinity IgE receptors are brought together by allergen-bound IgE molecules, mediators such as
: histamine that are responsible for allergy symptoms are released. The protein encoded by the FCER1A gene
FCER1A (rs2251746) TT 55.8% | represents the alpha subunit.
DARC
DARC (rs12075) 1 AG 47.8% | The protein encoded by the DARC gene is a glycosylated membrane protein and a non-specific receptor for
DARC (rs3027009) AA 86.1% several chemokines. The encoded protein is the receptor for the human malarial parasites Plasmodium vivax
- and Plasmodium knowlesi.
DARC (rs863002) 1 CT 45.4%
DARC (rs34599082) CC 96.8%
IL13
IL13 (rs20541) 1 GA 32.6% | The IL13 gene encodes an immunoregulatory cytokine produced primarily by activated Th2 cells. This
IL13 (rs1800925) 2 T 4.3% cytokine is involved in several stages of B-cell maturation and differentiation. It up-regulates CD23 and MHC
; class Il expression, and promotes IgE isotype switching of B cells. This cytokine down-regulates macrophage
IL13 (rs1295686) 1 CT 34% | activity, thereby inhibits the production of pro-inflammatory cytokines and chemokines. This cytokine is
IL13 (rs847) 1 CT32.5% found to be critical to the pathogenesis of allergen-induced asthma but operates through mechanisms
independent of IgE and eosinophils.
RADS0
RADS50 (rs17772583) AA57.6% | The protein encoded by the RAD50 gene is similar to Saccharomyces cerevisiae Rad50 (a protein involved in
RADS50 (rs6871536) 2 CC4a5% DNA double-strand break repair). This protein forms a complex with MRE11 and NBS1. The protein complex
- binds to DNA and has numerous enzymatic activities that are required for nonhomologous joining of DNA
RAD50 (rs17772565) CC 88.8% | ends. This protein, cooperating with its partners, is important for DNA double-strand break repair, cell cycle
RADS0 (rs2240032) 2 TT4.2% checkpoint activation, telomere maintenance, and meiotic recombination.
RADS0 (rs2244012) 2 GG 5%
RAD50 (rs2040704) 2 GG 5%
RAD50 (rs6884762) CC94.8%
CD14
CD14 (rs2569191) 2 TT 26% The protein encoded by this gene is a surface antigen that is preferentially expressed on

monocytes/macrophages. It cooperates with other proteins to mediate the innate immune response to
bacterial lipopolysaccharide.
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FUT

FUT1

The FUT1 gene encodes a Golgi stack membrane protein that is involved in the creation of a precursor of the
H antigen, which is required for the final step in the synthesis of soluble A and B antigens.

FUT2

The FUT2 gene encodes a Golgi stack membrane protein that is involved in the creation of a precursor of the
H antigen, which is required for the final step in the synthesis of soluble A and B antigens.

FUT3

The Lewis histo-blood group system comprises a set of fucosylated glycosphingolipids that are synthesized
by exocrine epithelial cells and circulate in body fluids. The glycosphingolipids function in embryogenesis,
tissue differentiation, tumor metastasis, inflammation, and bacterial adhesion. They are secondarily
absorbed to red blood cells giving rise to their Lewis phenotype. The FUT3 gene is a member of the
fucosyltransferase family, which catalyzes the addition of fucose to precursor polysaccharides in the last step
of Lewis antigen biosynthesis..

FUT6

The protein encoded by the FUT6 gene is a Golgi stack membrane protein that is involved in the creation of
sialyl-Lewis X, an E-selectin ligand.

FUT8

The FUT8 gene encodes an enzyme belonging to the family of fucosyltransferases. The product of this gene
catalyzes the transfer of fucose from GDP-fucose to N-linked type complex glycopeptides.

FUT9

The protein encoded by the FUT9 gene belongs to the glycosyltransferase family. It is localized to the golgi,

and catalyzes the last step in the biosynthesis of Lewis X (LeX) antigen, the addition of a fucose to precursor
polysaccharides. This protein is one of the few fucosyltransferases that synthesizes the LeX oligosaccharide

(CD15) expressed in the organ buds progressing in mesenchyma during embryogenesis.

FUT10

The protein encoded by the FUT10 gene is involved in the pathway protein glycosylation

All FUT SNPs can be found in the gene report.

Zonulin/Oxalate

If there is a histamine issue, gluten can combine with histamine to make zonulin, leaky gut and a potential for auto-immune disease.

When there are low methyl groups as a result of MTHFR, along with SNPs in HNMT and ABP1 (that both degrade histamine) the high histamine will create higher levels of
zonulin, which irritates the intestinal tract and potentially contributes to candida and leaky gut.

Leaky gut is a multi-faceted syndrome with many potential causes.

And finally, variants in the FUT2 gene may impact the production of prebiotics, to support probiotics. Variants here may cause disruption in the good bacteria of the gut and
impair B12 assimilation. Impaired B12, among other things, may reduce the production of methyl groups, thus resulting in less than optimal histamine clearing.

For additional SNPs that may predispose someone to leaky gut, please refer to the blocks on:

-SHBG and Hormones
-Peroxynitrite

-Glutamate

-Nrf2/KEAP1
-Fenton/Iron/Hydroxyl Radicals

-Glutathione

Page 44 of 108




Client: Jane Sample

Gene Name Variants Metrics
HLA
HLA-DQA2 (rs2858331) AA 34.8%
HLA-DQ2.5 (rs2187668) CC78.7%
HLA-DQS8 (rs7454108) 2 CC1.3%
HLA-DQ2.2 (rs7775228) TT 73.8%
HLA-DQ2.2 (rs2395182) TT 62.9%
KIAA1109
1L2-21 (KIAA1109) (rs6822844) 1 GT 24.4%
1L2-21 (KIAA1109) (rs13119723) 1 AG 24.5%
ABP1
ABP1 (rs1049793) 1 CG 41.8%
AOC1 (ABP1) (rs10156191) CC55.4%
AOC1 (ABP1) (rs1049742) CC 86.3%
ABP1 (rs35070995) AA 99.9%
FUT2
FUT2 (rs492602) 1 AG 48.9%
FUT2 (rs601338) 1 GA 48.6%
FUT2 (rs602662) 1 GA 48.9%
FUT2 (rs16982241) GG 73.7%
FUT2 (rs281377) 1 CT 48.2%
FUT2 (rs1800022) CC98%
FUT2 (rs1047781) AA 98.4%
FUT2 (rs1800027) CC 86.9%
FUT2 (rs1800028) CC99.6%
FUT2 (rs485186) 1 AG 48.8%
FUT2 (rs603985) 1 TC48.7%
FUT2 (rs504963) 1 GA 48.9%
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Variants in these genes may increase the chances of Celiac Disease or gluten intolerance. Other factors that
may impact gut health are FUT variants that impact probiotics, HNMT and ABP1 variants that lessen
histamine degradation and consequently cause zonulin production, low folate or high peroxynitrite.

The KIAA1109 gene is associated with susceptibility to celiac disease. Celiac disease is a common small
intestinal inflammatory condition induced by dietary wheat, rye, and barley. Variants in this gene may
increase the chances of Celiac Disease.

Studies have found that the T allele of rs6822844 at the IL2-IL21 region is associated with multiple

autoimmune diseases in individuals of European descent. These include rheumatoid arthritis, type-1
diabetes, autoimmune disease, Inflammatory Bowel Disease, psoriasis, and ulcerative colitis.

This is the gene that makes the DAO enzyme that helps degrade histamine. SNPs with this gene, combined
with HNMT genes, and low methyl groups, may result in high histamine and high zonulin.
Eating less histamine containing and histamine reducing foods may be needed.

Among all polymorphisms found in DAO sequence, it has been proved that only one of the 7
polymorphisms, (with reference rs1049793) has relation with low DAO activity.

However, for informational and research purposes the other three that are genotyped are included.
Variants in the FUT2 enzyme may lead to disruptions in the good intestinal bacteria. This enzyme variant
may cause a predisposition to Crohn's disease. Monitor gut health with this variant. FUT2 may also be

related to lowered immune function.

Approximately 20% of individuals of European descent represent the non-secretor phenotype, which is
caused by the FUT2 SNP rs601338 (W143X, G428A).

Studies demonstrate convincing evidence supporting a recessive association between Type 1 Diabetes and
rs601338.

Studies indicate women with the homozygous rs492602 G allele had higher B12 level.
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HNMT
HNMT (rs1050891) 1 AG 33.2% | HNMT produces the enzyme that uses a methyl group to degrade histamine in the body. The ABP1 gene also
HNMT (rs1378321) 1 AG 33.5% clears histamine with the DAO enzyme.
HNMT (rs1455162) 1 AG 33.9% | If there are many SNPs, and low methyl groups, there is the potential for high histamine. This can result in
HNMT (rs1455158) 1 CT 33.8% high I.evels of zonu.lin, which Fan cause gut inflammation and the potential for leaky gut. Over time, this may
contribute to autoimmune disorders.
HNMT (rs1580111) 1 CT 47.6%
HNMT (rs2198652) 1 CT 33.9% | Avoiding high histamine foods (alcoholic beverages and fermented foods) may be helpful as well as taking
high amounts of Histamine Scavenger. Sometimes dosages need to be 9 to 12 per day in the beginning, and
HNMT (rs3791235) 1 CA32.8% | then can reduce over time.
HNMT (rs3828168) 1 CT 33.1%
(rs4245851) o7 33.0% Histamine Scavenger may need Pro SAMe if there are low methyl groups.
HNMT (rs4245861 1 T 33.4%
HNMT (rs4646322) CC 69% If there is a lot of histamine and zonulin, and if they also have an HLA gene, gluten sensitivity may be a
problem as well.
HNMT (rs1349992) GG 36.6%
HNMT (rs1455164) 1 GA 34.1%
HNMT (rs16840064) GG 99%
HNMT (rs3100701) 1 GA 48.2%
HNMT (rs3100725) 1 GA 34%
HNMT (rs4646333) 1 GA 33.3%
HNMT (rs4954941) 1 GA 33.3%
HNMT (rs60444277) GG 99.9%
HNMT (rs1455157) 1 TC 33.9%
HNMT (rs1455167) 1 TG 33.9%
HNMT (rs2737385) 1 TG 33.3%
HNMT (rs993891) 1 TG 34%
HNMT (rs1020678) 1 TC47.8%
GRHPR
GRHPR (rs2768659) 2 GG 43.9% | GRHPR provides instructions for making the enzymes glyoxylate, and hydroxypyruvate reductase. This
GRHPR (rs309455) cC83% enz'yme.pléys arole in preventing the buildup glyoxylate by converting it into glycolate. Glycolate can be .
easily eliminated from the body. This enzyme can also convert hydroxypyruvate to D-glycerate. D-glycerate is
GRHPR (rs309453) TT 44.7% | eventually converted into glucose, by other enzymes, and can be used for energy.
Variations in this gene can cause a reduction in the conversion of glyoxylate to glycolate. Glyoxylate builds
up and is converted to a compound called oxalate. The oxalate is then filtered through the kidneys and is
either excreted in the urine as a waste product or combines with calcium to form calcium oxalate. Calcium
oxalate is a hard compound that is the main component of kidney and bladder stones.
A diet of low oxalate is suggested if there are variants present.
We are not aware of these SNPs being clinically relevant for Oxylate issues, but put them here as a
consideration for someone has health challenges that cannot be found. If there are SNPs here, verification
though OAT testing or other methods would be in order, rather than just relying on these SNPs.
Oxalate Genes
SPP1 (rs2853744) GG 84.8% | The protein encoded by SPP1 is involved in the attachment of osteoclasts to the mineralized bone matrix.
SPP1 (rs11728697) 1 CT 48.2% The encoded protein is secreted and binds hydroxyapatite with high affinity. The osteoclast vitronectin
- receptor is found in the cell membrane and may be involved in the binding to this protein. This protein is
SPP1 (rs6840362) CC51.6% | also a cytokine that upregulates expression of interferon-gamma and interleukin-12.
SPP1 (rs139555315) GG 99.8% . . o .
Studies have shown that the GG genotype for rs2853744 increases the likelihood for calcium oxalate
SPP1 (r54754) TT 51.6% urolithiasis.
SPP1 (rs35382133) TT 96.3%
SPP1 (rs1126616) CC51.7%
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HOGA1
HOGA1 (rs7897232) TT 94.2%
HOGA1 (rs4919115) CC 86.2%
HOGA1 (rs7093643) 1 AG 42.9%
HOGA1 (rs11817730) AA 64.6%
HOGAL1 (rs2297644) TT71.1%
HOGA1 (rs1105999) 1 GT 44.4%
HOGA1 (rs4519024) 1 AG 40.4%
HOGA1 (rs933057) 2 CC9.5%
AGXT
AGXT (rs34116584) CC 68.8%
AGXT (rs34664134) GG 99.6%
SHBG
SHBG (rs6257) TT 80.6%
SHBG (rs6258) CC98.8%
SHBG (rs13894) GG 86.4%
SHBG (rs1799941) 1 GA 35.6%
SHBG (rs9898876) GG 71.4%
SHBG (rs12150660) 1 GT 26.1%
SHBG (rs143609002) GG 100%
MAOA
MAOA (R297R) (rs6323) TT 55.8%
MAOA (rs3027397) 2 GG 31.6%
MAOA (rs2283724) AA 50.7%
MAOA (rs2179098) GG 96.4%
MAOA (rs3027407) GG 63.5%
MAOA (rs1800466) AA 99.9%
MAOA (rs2235185) GG 55.8%
MAOA (rs979605) GG 55%
MAOA (rs5905418) AA 92.9%
MAOA (rs1803986) GG 100%
MAOA (rs1800464) AA91.2%
MAOA (rs1800659) 2 AA 34%
MAOA (rs58524323) GG 100%
MAOA (rs1799835) TT 100%
MAOA (rs3027399) 1 GC 10.3%
MAOA A16535C (rs5906883) CC55%
MAOA A85020G (rs2235186) GG 55.9%
MAOA C42794T (rs909525) TT50.7%
MAOA G3638A (rs5953210) AA 55.7%
MAOA T1011C/1460C (rs1137070) CC54.7%
MAOA T89113C (rs2072743) 2 CC31.1%
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The HOGA1 gene encodes mitochondrial 4-hydroxyl-2-oxoglutarate aldolase, which catalyzes the final step in
the metabolic pathway of hydroxyproline, releasing glyoxylate and pyruvate.

The HOGA1 gene is predominantly expressed in the liver and kidney.

Variations in the gene may lead to hyperoxaluria type 3. Hyperoxaluria type 3 is caused by the
overproduction of oxalates.

The AGXT gene provides the instructions for making an enzyme called alanine-glyoxylate aminotransferase.
Alanine-glyoxylate aminotransferase is found only in liver cells, specifically within peroxisomes.

Peroxisomes are important for removing toxic substances from the cells and helping to break down certain
fats.

In the peroxisome, alanine-glyoxylate aminotransferase converts glyoxylate to glycine.

Variations in this gene may lead to type | primary hyperoxaluria.

Variants in the SHBG gene may cause dysregulation in testosterone and estrogen levels and lowered
progesterone. Hormone testing may be in order if hormonal symptoms exist. For men (especially older

men), SHBG variants may indicate more circulating SHBG resulting in lowered testosterone levels. For
women, SHGB variants may indicate less SHBG resulting in higher androgen levels overall.

MAOA is one of two neighboring gene family members that encode mitochondrial enzymes which catalyze
the oxidative deamination of amines, such as dopamine, norepinephrine, and serotonin.

Variants in this gene will actually preserve serotonin. This can be helpful when there is low BH4 and poor
availability of amino acids that are the precursors to high peroxynitrite.
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MAOB
MAOB (rs1181251) CC100% | The protein encoded by this gene belongs to the flavin monoamine oxidase family. It is a enzyme located in
MAOB (rs12558324) CC 95.8% the.mitochondrial ou.ter membrane.. It catalyzes thfe oxidative deamination of biogenic ar.md xe.nobiotic
amines and plays an important role in the metabolism of neuroactive and vasoactive amines in the central
MAGOB (rs17852046) GG 100% | nervous system and peripheral tissues. This protein preferentially degrades benzylamine and
MAOB (rs17856663) cC 100% | Phenvlethylamine.
MAOB (rs1799836) 1 TC 45%
MAOB (rs2239441) GG 98.2%
MAOB (rs2283729) 1 GA 34.6%
MAOB (rs2311013) TT792.8%
MAOB (rs3027448) T792.1%
MAOB (rs3027449) CC73.7%
MAOB (rs3027450) 1 AG 28.6%
MAOB (rs3027452) GG 73.9%
MAOB (rs5905512) 1 GA 48.3%
MAOB (rs5952799) CC75.4%
MAOB (rs7883073) TT 98.7%
Ataxia telangiectasia mutated
ATM (rs1801516) GG 74.2% | The main role of ATM is to repair double-stranded DNA breaks.
ATM (rs664143) GG 34.9%

The first 9 are shown to be the most relevant, and the last 9 are included for informational research
ATM (r5664677) TT 35.2% purposes.

ATM (rs1801673) AA 98.3% . . . . . .
Studies have shown that variants in the most relevant genes listed can increase chances of cells being

ATM (rs1800058) CC96.7% | damaged from oxidative stress and not repairing as quickly. It would be advantageous for individuals with
ATM (rs1800056) TT97.4% | these variants to reduce exposure to free radical producing agents and support antioxidant protection.
ATM (rs1800054) CC97.8% | For now, we have no suggested protocols, other than adequately controlling oxidative stress. This

ATM (rs3218707) GG 99.5% | information is just being presented now for research purposes.

ATM (rs3092856) CC99.5%

ATM (rs623860) TT 35.2%

ATM (rs2235006) TT 99.8%

ATM (rs3092857) AA 99.8%

ATM (rs227060) 2 TT11.4%

ATM (rs227062) AA 33.1%
ATM (rs17412803) AA 92.3%

ATM (rs600931) TT 33.3%

ABP1
AOC1 (ABP1) (rs10156191) CC55.4% | Non-steroidal anti-inflammatory drugs (NSAIDs) are the drugs most frequently involved in hypersensitivity

drug reactions. Histamine is released in the allergic response to NSAIDs and is responsible for some of the
clinical symptoms.

Studies have shown that individuals with variants in SNP rs10156191 have a hypersensitivity to NSAIDS.
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PON1 - Paraoxonase

PON1 Q192R (rs662) 2 CC9.7%
PON1 (rs854555) AA 13.6%
PON1 (rs3917550) 1 GA 21.8%
PON1 (rs3917548) AA 88.2%
PON1 (rs3917542) 2 TT5.4%
PON1 (rs2074354) 1 GA 18.9%
PON1 (rs854561) CC42.3%
PON1 (rs3917498) 2 TT 12.5%
PON1 (rs2272365) 1 AC 26.1%
PON1 (rs2049649) 1 AG 43.4%
PON1 (rs2299260) TT67.1%
PON1 (rs2299262) CC 38.5%
PON1 (rs854569) 2 GG 58.6%
PON1 (rs2237584) CC 86.5%
PON1 (rs3917478) TT79.3%
PON1 (rs854566) 2 GG 66.6%

Pesticide use has been increasing over the years, and has become quite controversial.

Our body needs the ability to detox from them and the PON1 (Paraoxonase) gene, along with Glutathione,
plays an important role in helping the body clear them.

PON1 (Paraoxonase) plays a large role in removing pesticides. It is also involved with supporting HDL
function, crucial for healthy circulation.

The most important gene so far is the first one listed, the PON1 Q192R, however, the rest may play an
important role as well.

Consider using Addex Homeopathic Spray and PON1 Assist for those with this genetic variant.

Probiotic Weakness

The FUT2 gene determines if we are vulnerable to Crohn&rsquo;s disease, celiac disease, type 1 diabetes, inflammatory bowel disease, and candidiasis.

Variants in the FUT2 gene may impact the production of prebiotics, to support probiotics. Variants here may cause disruption in the good bacteria of the gut and impair B12
assimilation. Impaired B12, among other things, may reduce the production of methyl groups, thus resulting in less than optimal histamine clearing.

Gene Name Variants Metrics
FUT2

FUT2 (rs492602) 1 AG 48.9%
FUT2 (rs601338) 1 GA 48.6%
FUT2 (rs602662) 1 GA 48.9%
FUT2 (rs16982241) GG 73.7%
FUT2 (rs281377) 1 CT 48.2%

FUT2 (rs1800022) CC98%
FUT2 (rs1047781) AA 98.4%
FUT2 (rs1800027) CC 86.9%
FUT2 (rs1800028) CC99.6%
FUT2 (rs485186) 1 AG 48.8%
FUT2 (rs603985) 1 TC48.7%
FUT2 (rs504963) 1 GA 48.9%
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Variants in the FUT2 enzyme may lead to disruptions in the good intestinal bacteria. This enzyme variant
may cause a predisposition to Crohn's disease. Monitor gut health with this variant. FUT2 may also be
related to lowered immune function.

Approximately 20% of individuals of European descent represent the non-secretor phenotype, which is
caused by the FUT2 SNP rs601338 (W143X, G428A).

Studies demonstrate convincing evidence supporting a recessive association between Type 1 Diabetes and
rs601338.

Studies indicate women with the homozygous rs492602 G allele had higher B12 level.
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PON1 - Paraoxonase

PON1 Q192R (rs662) 2 CC9.7% | Pesticide use has been increasing over the years, and has become quite controversial.
PON1 (rs854555) AA 13.6% . . .
Our body needs the ability to detox from them and the PON1 (Paraoxonase) gene, along with Glutathione,
PON1 (rs3917550) 1 GA 21.8% | plays an important role in helping the body clear them.
PON1 (rs3917548) AA 88.2% . . . . . . .
PON1 (Paraoxonase) plays a large role in removing pesticides. It is also involved with supporting HDL
PON1 (rs3917542) 2 TT5.4% | function, crucial for healthy circulation.
PON1 (rs2074354) 1 GA 18.9%

The most important gene so far is the first one listed, the PON1 Q192R, however, the rest may play an

PON1 (rs854561) CC42.3% | important role as well.
PON1 (rs3917498) 2 TT12.5%
Consider using Addex Homeopathic Spray and PON1 Assist for those with this genetic variant.
PON1 (rs2272365) 1 AC 26.1%
PON1 (rs2049649) 1 AG 43.4%
PON1 (rs2299260) 1T 67.1%
PON1 (rs2299262) CC38.5%
PON1 (rs854569) 2 GG 58.6%
PON1 (rs2237584) CC86.5%
PON1 (rs3917478) 1T 79.3%
PON1 (rs854566) 2 GG 66.6%

Detox Support

We are stating the obvious when we discuss that we live in a toxic world.

Herbicides, pesticides, carpets and furniture degassing, processed food, food additives, plastics, personal care products, alcohol and drug abuse, over use of prescription drugs,
etc.

Too often, nutritional therapies are used that try to stimulate pathways, stimulate the liver to detox, or throw off toxins and the patient/client experiences what is called the
Herxheimer reaction.

Provide gentle support for the colon, liver, kidneys and lymph for a short period of time before pushing pathways or treating bacteria.

Inquire about bowel habit, or check symptom survey for good bowel activity.

Gene Name Variants Metrics
NFE2L2
NFE2L2 (rs10183914) 2 TT 11.9% | The NFE2L2 gene has major involvement in the defense against oxidative stress. The NFE2L2 gene encodes
NFE2L2 (rs2001350) 1T 80.9% Nrf2. Nrf2 regulates and activates the intracellular antioxidant response element signaling pathway (ARE).
- The antioxidant response element signaling pathway controls the expression of genes whose protein
NFE2L2 (rs6726395) 1 GA49% | products are involved in detoxication, inflammation, injury, elimination of reactive oxygen species,
NFE2L2 (rs1962142) GG 80.5% electrophilic agents, and enhanced cellular antioxidant capacity.
NFE2L2 (rs1806649) 1 CT 36% In addition to this critical function, Nrf2 also regulates iron sequestration, NADPH production, the enzymes
NFE2L2 (rs2364722) AA 46.7% | that reduce Hydrogen Peroxide, and has influence of the critical process of Autophagy (the cleaning of
cellular debris).
NFE2L2 (rs2886161) 2 CC12.6%
KEAP1
KEAP1 (rs11085735) CC86.6% | Under normal conditions, Nrf2 is repressed by a negative regulator KEAP1. When cells are exposed to
KEAP1 (rs8113472) 1 CA 15.7% oxidative stress, or electrophiles, Nrf2 escapes KEAP1 and activates the ARE to maintain cellular redox
; homeostasis.
KEAP1 (rs9676881) 1 GA 46.9%

Variants in the KEAP1 gene may impede the release of Nrf2.
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CYp

CYP1A1 (rs4986883) TT 99.9%
CYP1A1*2C A4889G (rs1048943) TT 91%
CYP1A1*4 C2453A (rs1799814) GG 91.2%
CYP1A2 (rs762551) AA 50%
CYP1B1 L432V (rs1056836) GG 32.9%
CYP1B1 R48G (rs10012) GC 50.4%
CYP2A6*2 A1799T (rs1801272) AA 93.3%
CYP2C19 (rs12248560) CC62.8%
CYP2C9*3 A1075C (rs1057910) AA 87.6%
SULT
SULT1A1 (rs60749306) TT 99.9%
SULT1A1 (rs35728980) TT 56.8%
SULT1A1 (rs4149394) CT30.2%
SULT1A1 (rs4149393) AG 32%
SULT1A1 (rs2925628) TT 50.6%
SULT1A1 (rs141343888) GG 100%
SULT1A1 (rs60701883) CC 100%
SULT1A1 (rs11639918) TT 100%
SULT1A1 (rs4149378) GG 98.8%
SULT1A1 (rs72483420) TT 89.2%
SULT1A1 (rs7192559) CC98.7%
SULT1A1 (rs79527462) CC99.5%
SULT1A1 (rs2411453) GT 45.3%
SULT1A1 (rs8049739) GG 100%
SULT1A1 (rs7500452) TT 100%
SULT1A1 (rs4149385) CC 99.9%
SULT1A1 (rs4149381) TT 95.1%
SULT1A1 (rs1042157) GA 44.3%
SULT1C3 (rs112050262) GG 97.3%
SULT1C3 (rs201793819) GG 100%
SULT1C3 A108878711G (rs1470874) GA 44.5%
SULT1C3 C13545841T (rs13392744) CC87.8%
SULT1C3 G535A (rs2219078) GG 61.6%
SULT1C3 M194T (rs6722745) TT 49.3%
SULT2A1 (rs296364) AG 49.3%
SULT2A1 (rs11569680) TT 100%
SULT2A1 (rs11083907) GG 99.6%
SULT2A1 A20117G (rs296366) CC61.1%
SULT2A1 G17136A (rs4149452) CC53.3%
SULT2A1 G781A (rs11569679) CC99.5%
SULT2A1 G9598T (rs2547231) AC 26.6%
SULT2A1 G9696A (rs4149449) CC 78.4%
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CYP, which stands for Cytochrome P450, are enzymes that help the liver clear toxic substances that can harm
us. This is called Phase 1 liver detox.

If there are many variants in CYP enzymes, dangerous substances may not be cleared as effectively as they
should.

If there are many variants in CYP, along with variants in PON1, SOD and Glutathione, it may be possible that
you have more difficulty than others, in removing toxic substances. Speak to your health care professional
how you may support detoxification if this is a concern for you.

Sulfotransferases (SULTs) are a family of enzymes involved in catalyzing the sulfate conjugation of many
hormones, neurotransmitters, drugs, bile acids, peptides, lipids, and xenobiotic compounds. The sulfate
molecule is significant in detoxification. People with variated SULT SNPs may have slowed detoxification and
may be sensitive to toxins, hormones, xenobiotics, and heavy metals.
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PON1 - Paraoxonase

PON1 Q192R (rs662) 2 CC9.7% | Pesticide use has been increasing over the years, and has become quite controversial.
PON1 (rs854555) AA 13.6% . . .
Our body needs the ability to detox from them and the PON1 (Paraoxonase) gene, along with Glutathione,
PON1 (rs3917550) 1 GA 21.8% | plays an important role in helping the body clear them.
PON1 (rs3917548) AA 88.2% . . . . . . .
PON1 (Paraoxonase) plays a large role in removing pesticides. It is also involved with supporting HDL
PON1 (rs3917542) 2 TT5.4% | function, crucial for healthy circulation.
PON1 (rs2074354) 1 GA 18.9%

The most important gene so far is the first one listed, the PON1 Q192R, however, the rest may play an

PON1 (rs854561) CC42.3% | important role as well.
PON1 (rs3917498) 2 TT12.5%
Consider using Addex Homeopathic Spray and PON1 Assist for those with this genetic variant.
PON1 (rs2272365) 1 AC 26.1%
PON1 (rs2049649) 1 AG 43.4%
PON1 (rs2299260) 1T 67.1%
PON1 (rs2299262) CC38.5%
PON1 (rs854569) 2 GG 58.6%
PON1 (rs2237584) CC86.5%
PON1 (rs3917478) 1T 79.3%
PON1 (rs854566) 2 GG 66.6%
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NAT Genes
NAT1 (rs4986782) GG 96.4% | The NAT1 and NAT2 genes encode an enzyme that catalyzes the transfer of an acetyl group from acetyl-CoA
NAT1 (rs7017402) GG 76.7% | t© various.arylamine and hydrazine substrates. This enzyme helps in the metabolization of drugs, and
functions in folate catabolism.
NAT1 (rs11203943) GG 81.4%
NAT1 (rs4921581) 1 AG 43.3% Variations in these genes are associated with higher incidences of drug toxicity.
NAT1 (rs13253389) 1 AG 44.7%
NAT1 (rs17693103) GG 71.7%
NAT1 (rs9325827) TT 71.5%
NAT1 (rs6586714) GG 81.3%
NAT1 (rs17126350) AA 86.4%
NAT1 (rs8190837) 1 AG 16.3%
NAT1 (rs8190844) CC98%
NAT1 (rs8190845) 1 GA 25.1%
NAT1 (rs8190847) GG 94.4%
NAT1 (rs4987076) GG 94.4%
NAT1 (rs4986990) GG 94.4%
NAT1 (rs4986783) TT 94.4%
NAT1 (rs56172717) AA 99.5%
NAT1 (rs15561) 1 CA 38.2%
NAT1 (rs4986993) 1 GT 39.2%
NAT2 (rs11780272) 1 TC 47.6%
NAT2 (rs2087852) AA51.4%
NAT2 (rs1390358) 1 TC 46.6%
NAT2 (rs2410556) 1 TC22.1%
NAT2 (rs1961456) AA 48.8%
NAT2 (rs973874) CC99%
NAT2 (rs7832071) 2 TT17.2%
NAT2 (rs56011192) CC99.6%
NAT2 (rs2552) TT91.4%
NAT2 C282T (rs1041983) CC45.5%
NAT2 C481T (rs1799929) 1 CT 47.5%
NAT2 G286E (rs1799931) GG 94.2%
NAT2 1114T (rs1801280) 2 CC5.6%
NAT2 K268R (rs1208) 2 GG 17.6%
NAT2 R197Q (rs1799930) GG 50.1%
NAT2 R64Q (rs1801279) GG 99.6%
MRP2 Protein
ABCC2 (rs3740066) CC40.5% | This protein is a member of the MRP subfamily which is involved in multi-drug resistance. This protein is
ABCC2 (rs717620) CC 65.6% .expressed ip the canalicular (apica.l) part .of the hepatocytt.e and fu'nctions in biliary trjcmsport. Substrat.es
include anticancer drugs such as vinblastine; therefore, this protein appears to contribute to drug resistance
ABCC2 (rs2273697) GG 64.4% | in mammalian cells.

Digestion of Fats, Carbs, & Protein

We need fats as a source of energy, for vitamin absorption, and for insulation and temperature control.
While carbohydrates are the main source of fuel in your body, your system turns to fat as a backup energy source when carbohydrates are not available.
Fat is a concentrated source of energy. One gram of fat has 9 calories, which is more than double the amount of calories from carbohydrates and protein.

Because fat is high in calories, you need to limit your diet to 20 to 35 percent calories from fat, reports MayoClinic.com.
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Gene Name Variants Metrics
SLC16A1
SLC16A1 (rs7169) 1 GA 48.9%
SLC16A1 (rs76612089) CC96.7%
SLC16A1 (rs11585690) AA 95%
SLC16A1 (rs71659381) GG 86.6%
SLC16A1 (rs3849174) 1 TG 34.1%
SLC16A1 (rs12028967) TT 44%
SLC16A1 (rs4301628) CC44.4%
PEMT
PEMT (rs4244593) TT 17.3%
PEMT (rs4646406) TT 26.2%
PEMT (rs7946) 1 CT 40.6%
FADS
FADS1 (rs174546) 1 CT 43.7%
FADS1 (rs174547) 1 TC43.6%
FADS1 (rs174548) 1 CG 41.5%
FADS1 (rs174549) 1 GA 40.6%
FADS1 (rs174550) 1 TC43.6%
FADS1 (rs174556) 1 CT 40.5%
FADS2 (rs174570) 1 CT 24.2%
FADS2 (rs1535) 1 AG 44%
FADS2 (rs174575) CC55.9%
FADS2 (rs174576) 1 CA 44.6%
FADS2 (rs2072114) 1 AG 21.3%
FADS2 (rs174579) CC63.5%
FADS2 (rs2851682) 1 AG 17%
FADS2 (rs174592) 1 AG 46.4%
FADS2 (rs174602) 1 TC33.5%
FADS2 (rs498793) #N/A
FADS2 (rs174611) 1 TC 39.8%
FADS2 (rs482548) CC 82.5%
FADS3 (rs174450) GG 23.1%
FADS3 (rs1000778) 1 AG 38.8%
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Based on an 1,800-calorie diet, this recommendation amounts to 40 to 70 daily grams of fat.

The protein encoded by this gene modulates the cellular levels of lactate and pyruvate.

Pyruvate is the end product of glycolysis, which is then converted into acetyl coA that enters the Krebs cycle
when there is sufficient oxygen present. When the oxygen is insufficient, pyruvate is broken down
anaerobically, creating lactate.

Lactate is produced by almost all tissues in the body, with the highest level of production found in muscle
tissues. Under normal conditions, lactate is rapidly cleared by the liver.

Variants in this gene may lead to metabolic myopathy and exercise-induced hyperinsulinemic hypoglycemia.

Variants in PEMT can impede choline production. Choline is needed by the liver and brain. PEMT variants
have been tied to fatty liver. When there are PEMT variants, use CBS/BHMT with meals. The CBS variants,
especially the CBS C699T, will cause homocysteine to rush downstream too quickly, potentially causing high
glutamate and ammonia.

The proteins encoded by the FADS1, FAD2, and FADS3 genes are members of the fatty acid desaturase
(FADS) gene family. Desaturase enzymes regulate the unsaturation of fatty acids through the introduction of
a double bond between the carbons of the fatty acyl chain.

A fatty acid is a carboxylic acid with a long aliphatic chain. This aliphatic chain can either be saturated or
unsaturated. Fatty acids that have carbon-carbon double bonds are known as unsaturated. Fatty acids
without double bonds are known as saturated.

Fatty acids are usually derived from triglycerides or phospholipids. Fatty acids are important sources of fuel
because, when they are metabolized, they yield large quantities of ATP. Fatty acid composition in
membranes plays an important role in cellular processes. Many cell types can use either glucose or fatty
acids for this purpose.

Variations in these genes may affect long-chain polyunsaturated fatty acids metabolism.
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PANK
PANK1 (rs12412483) GG 94.5% | This gene encodes members of the pantothenate kinase family. Pantothenate kinase catalyzes the ATP-
PANK1 (rs2038921) 1 AG 48.2% dependent phosphorylation of pantothenate (vitamin B5) to give 4&prime;-phosphopantothenate. This
- reaction is the first and rate limiting step in the synthesis of coenzyme A (CoA).
PANK1 (rs10509577) AA 87.9%
PANK1 (rs10160034) CC 80.1% Coenzyme A (CoA) is a pantothenic acid derived metabolite that is essential for many crucial cellular
processes including energy, lipid and amino acid metabolism. About 4% of all known enzymes utilize CoA as
PANK1 (rs10881606) 1 TC44% | a cofactor and CoA thioesters are essential for over 100 different reactions of the intermediary metabolism,
PANK1 (rs6586201) 1 CT39.6% | Such as the Krebs Cycle. In humans, CoA synthesis requires cysteine, pantothenate, and ATP.
PANK1 (rs17482070) 1 AG 16.7%
PANK1 (rs7921294) 1 GT 48.3%
PANK1 (rs7091402) 1 TC 48.3%
PANK1 (rs997456) 1 GA 34.1%
PANK2 (rs6107373) GG 94.3%
PANK2 (rs6084513) 2 AA 27.3%
PANK2 (rs6084506) 1 CT 46.6%
PANK2 (rs4815628) 2 CC 28.6%
PANK2 (rs4815621) 2 GG 50%
PANK3 (rs11952767) CC99%
PANK4 (rs7535528) 1 GA 45.3%
PANK4 (rs2246732) 1 AG 36.3%
PANK4 (rs2236395) 1 AG 36.1%
PANK4 (rs1980789) AA91.1%
SLC22A5
SLC22A5 (rs274548) 2 CC65.3% | The SLC22A5 gene provides instructions for making a protein called OCTN2. This protein is positioned within
SLC22A5 (rs274551) 2 CC 70.3% the cell membrane, where it transports carnitine into the cell.
SLC22AS5 (rs274557) 1 TC47.2% | Carnitine is an amino acid derivative that is synthesized in the human body. Carnitine is primarily
SLC22A5 (rs2073643) 2 CC 28.5% synthesized in the liver and is stored in the tissues that use fatty acids as their primary fuel (Such as skeletal
and cardiac muscle). Carnitine is required for mitochondrial &beta;-oxidation of long-chain fatty acids for
SLC22A5 (r52074610) TT 99.7% energy product]on.
SLC22AS5 (rs274550) 2 TT 69.1%
Variations in the SLC22A5 gene can result in a dysfunctional OCTN2 protein. This can cause a shortage of
SLC22A5 (rs635619) GG 48% | carnitine within cells. Without carnitine, fatty acids cannot enter mitochondria. This may cause muscle
SLC22A5 (rs4646301) 1 GA 13.9% | Wweakness and hypoglycemia. Fatty acids may also build up in cells and damage the heart, liver, and muscles.
SLC22A5 (rs13180186) 1 GT15.9% | ynder certain conditions, the demand for Carnitine may exceed an individual's capacity to synthesize it,
SLC22A5 (rs17622208) 1 GA 48.3% | making it a conditionally essential.
SLC22A5 (rs72552726) GG 99.8% High levels of Adipate, Suberate or Ethylmalonate in urine organic acid testing may also confirm lack of
SLC22AS5 (rs274567) 1 CT47% | carnitine.
SLC22A5 (rs274570) ccasd Consequently, if there are too many variants, supplementation with Acetyl-L Carnitine and other nutrients to
SLC22A5 (rs671473) CC 48% support fat transportation/utilization may be needed to consumed with meals.
SLC22AS5 (rs1045020) CC79.2%
SLC22AS5 (rs2073642) 1 CT 14.7%
SLC22AS5 (rs2631359) CC 48%
SLC22A5 (rs2631361) 1 CA47%
SLC22A5 (rs2631366) CC99.7%
SLC22AS5 (rs2631367) 1 CG 49.8%
SLC22AS5 (rs13180043) 1 CT 7.8%
SLC22AS5 (rs17689550) CC79.4%
SLC22AS5 (rs274549) 2 CC70.4%
SLC22A5 (rs274558) 1 AG 47.3%
SLC22AS5 (rs274571) AA 48%
SLC22AS5 (rs2631362) AA 48%
SLC22A5 (rs2631363) 1 AG 47%
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ACAT
ACAT1-02 (rs3741049) GG 78.2% | The ACAT Gene may be one of the most important, as it supports the conversion of fats and proteins into
ACAT-1 (rs10890819) 2 TT 10.6% Acetyl-CoA. This may be one of the first variants to support, as it slows the production of ATP from the Citric
- Acid Cycle. Checking the Fatty Acid Metabolism Markers in a Urine Organic Acid test may verify how serious
ACAT-2 (rs3798211) 1 AC48.6% | of a problem ACAT is creating.
ACAT-1 (rs2280332) AA 62.1% o . . .
The ACAT2 protein is limited to only two cell types, enterocytes in the small intestine and hepatocytes.
ACAT-2 (rs9347340) 1 TC 38.4%
ACAT-2 (rs25683) 1 AG 48.7% | The product of the ACAT2 gene is an enzyme involved in lipid metabolism, and it encodes cytosolic
acetoacetyl-CoA thiolase. Acetoacetyl-CoA thiolase condenses two molecules of acetyl-CoA to give
ACAT-2 (rs3465) GG 38.5% | acetoacetyl-CoA.
TALDO1
TALDO1 C749776T (rs11246300) 1 CT 32.4% | TALDOL1 is a key enzyme in the synthesis of NADPH for lipid biosynthesis. This enzyme also helps to maintain
glutathione in a reduced state to prevent cellular damage from oxygen radicals.
APOE
APOE (rs429358) TT 74.9% | The protein encoded by APOE is a major apoprotein of the chylomicron. This protein binds to a specific liver
APOE (rs7412) CC87.4% and peripheral cell receptor, and is essential for the normal catabolism of triglyceride-rich lipoprotein
_ constituents.

There are three common isoforms of the APOE gene. These isoforms include E2, E3 and E4 and they are
determined by rs429358 and rs7412. Everyone inherits two APOE genes, one from each parent. Because of
this it is possible for someone to have one of the following six combinations or &ldquo;genotypes&rdquo;,
E2/E2, E2/E3, E2/E4, E3/E3, E3/E4, or E4/E4.

The following table can be used to determine the combination of someone&rsquo;s isoform.

rs429358  rs7412 APOE Status

T T E2/E2
T CcT E2/E3
TC CcT E2/E4
T cc E3/E3
TC cC E3/E4
cC cc E4/E4

Studies have shown that of all six genotypes, E4/E4 is associated with the greatest risk for high
cholesterol.The APO E3/E3 genotype is considered normal. E2 is associated with lower levels of cholesterol.
E4 is associated with higher levels of cholesterol.

Mitochondrial Support

The electron transport chain consists of a series of redox reactions in which electrons are transferred from a donor molecule to an acceptor molecule.
Each electron donor passes electrons to a more electronegative acceptor.

The electronegative acceptor then donates these electrons to another acceptor until the electrons are passed to oxygen, the most electronegative and terminal electron
acceptor in the electron transport chain.

Passage of electrons between donor and acceptor releases energy, which is used to generate a proton gradient across the mitochondrial membrane by &ldquo;pumping&rdquo;
protons into the intermembrane space.

The resulting proton gradient is used to make ATP via ATP synthase.
NADH &rarr; Complex | &rarr; Q &rarr; Complex Ill &rarr; cytochrome c¢ &rarr; Complex IV &rarr; 02

Complexes |, lll and IV are the proton pumps, while Q and cytochrome c are mobile electron carriers.
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Gene Name Variants Metrics
Complex |
Complex I
SDHA (rs142441643) CC99.3%
SDHA (rs6555059) AA 55%
SDHB (rs2871775) GG 30.4%
SDHB (rs978528) TT 78.5%
SDHB (rs33927012) AA 97.7%
SDHB (rs7550829) CC 80.8%
SDHB (rs4920653) TT 54.7%
SDHB (rs732679) TT 40%
SDHB (rs2647145) TT 67.9%
SDHC (rs4272646) AA 80%
SDHB (rs2295059) AA 28.3%
SDHC (rs11585941) AA 79.7%
SDHC (rs9330294) CC 87.6%
Complex I
CYC1 (rs2070688) TT 97.3%
UQCR10 (rs16988025) CC84.7%
UQCR10 (rs112717334) AA 98.7%
UQCR10 (rs201266199) TT 100%
UQCRB (rs35895613) AA 100%
UQCRC2 (rs117955262) 2 CC0.6%
UQCRC2 (rs11648723) GG 90.4%
UQCRC2 (rs4850) GG 89.8%
UQCRFS1 (rs8109749) 1 GA 15.3%
UQCRH (rs41292543) AA 80.7%
UQCRH (rs11588062) 2 TT 12.9%
UQCRH (rs4660920) CC 56.9%
UQCRQ (rs11544803) CC 100%
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NDUFA1, NDUFA2, NDUFA3, NDUFAS5, NDUFA6, NDUFA8, NDUFA9, NDUFA10, NDUFA11, NDUFA12,
NDUFAB1, NDUFB1, NDUFB2, NDUFB4, NDUFB5, NDUFB6, NDUFB7, NDUFB8, NDUFB9, NDUFB10,
NDUFB11, NDUFC1, NDUFC2, NDUFS1, NDUFS2, NDUFS3, NDUFS4, NDUFS5, NDUFS6, NDUFS7, NDUFS8,
NDUFV2, and NDUFV3 encode proteins that are part of the subunits for Complex I. All SNPs related to
encoding Complex | can be found in the Gene Report. All Enzymes related to encoding Complex | can be
found in the Enzyme Report.

Complex | is the first enzyme of the mitochondrial electron transport chain. Complex | is also the largest and
most complicated enzyme of the electron transport chain. There are over 40 subunits found in Complex I.
Complex | translocates four protons across the inner membrane per molecule of oxidized NADH, helping to
build the electrochemical potential difference used to produce ATP.

Variations in these genes may cause Complex | to be deficient.

SDHA, SDHB, and SDHC encode proteins that are part of the subunits for Complex II.
Complex Il is the only enzyme that participates in both the citric acid cycle and the electron transport chain.
Complex Il is composed of four subunits.

In the citric acid cycle, Complex Il catalyzes the oxidation of succinate to fumarate with the reduction of
ubiquinone to ubiquinol.

In the electron transport chain, Complex Il binds succinate and a hydride which is then transferred to FAD to
generate FADH2 and fumarate.

The final step of Complex Il is to transfer 2 electrons to coenzyme Q to produce CoQH2.

Variations in these genes may cause Complex 2 to be deficient.

CYC1, UQCR10, UQCRB, UQCRC2, UQCRFS1, UQCRH, and UQCRQ encode proteins that are part of the
subunits for Complex IIl.

Complex Il is composed of 11 subunits.

Complex IlI passes the electrons form CoQH2 to cytochrome c through a very unique electron transport
pathway called the Q-cycle.

In the Q cycle, two protons are consumed from the matrix, four protons are released into the inter
membrane space, and two electrons are passed to cytochrome c.

Variations in Complex Il can cause exercise intolerance.
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Complex IV
COX411 (rs2733954) TT 61.2%
COX412 (rs119455950) GG 99.9%
COX5A (rs8042694) AA 48.9%
COX5B (rs41280591) TT 100%
COX6A2 (rs12240) GG 86.3%
COX6B1 (rs7254601) AA 56.5%
COX6C (rs4626565) CC3.4%
COX7A1 (rs753420) TG 40.6%
COX7A2 (rs75996601) GG 94.5%
COX7B2 (rs4395475) TC22.4%
COX7B2 (rs4478161) TC45.4%
COX7B2 (rs6447514) GT 44.2%
COX7B2 (rs11726563) AA 74%
COX7B2 (rs12511771) GA42.1%
COX7B2 (rs13119057) CC58.5%
COX7C (rs13167616) GG 95%
Complex V
ATP5A1 (rs8089150) GG 18.4%
ATP5A1 (rs7244921) CC17.8%
ATP5C1 (rs1244414) CC78.1%
ATP5E (rs6026648) GG 100%
ATP5H (rs148887046) GG 100%
ATP5F1 (rs12040764) TC 38.9%
ATP5H (rs10512598) GG 87.7%
ATP5F1 (rs1264897) CT 48.1%
ATP5G2 (rs12422531) CC75.6%
ATP5G3 (rs36089250) TT 99.8%
ATP5G3 (rs1802622) CC 100%
ATP5G3 (rs8106) AG 11.3%
ATP5F1 (rs1264898) GT 48.1%
ATP5H (rs4435292) CC48%
ATP5H (rs1466681) AA 83.2%
ATP50 (rs2834297) GG 23.1%
ATPIF1 (rs8559) AG 45.9%
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COX411, COX412, COX5A, COX5B, COX6A2, COX6B1, COX6C, COX7A1, COX7A2, COX7B2, and COX7C encode
proteins that are part of the subunits for Complex IV.

Complex IV is composed of 14 subunits.
Complex IV is the last enzyme in the respiratory electron transport chain of mitochondria.

Complex IV receives an electron from each of four cytochrome ¢ molecules, and transfers them to one
oxygen molecule, converting molecular oxygen to two molecules of water.

Variations in these genes may cause Complex IV to be deficient.

ATP5A1, ATP5B, ATP5C1, ATPSE, ATP5F1, ATP5G2, ATP5G3, ATP5H, ATP50, and ATPIF1 encode proteins that
are part of the subunits for mitochondrial ATP synthase.

Complex V is composed of 2 main subunits.

ATP synthase is an important enzyme that creates the energy storage molecule adenosine triphosphate
(ATP).

Variations in these genes may cause Complex V to be deficient.
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Carnitine Transportation

SLC22A5 (rs13180043) 1 CT7.8%
SLC22A5 (rs2631367) 1 CG 49.8%
SLC22A5 (rs13180186) 1 GT 15.9%
SLC22A5 (rs2631361) 1 CA 47%
SLC22A5 (rs2631362) AA 48%
SLC22A5 (rs2631363) 1 AG 47%
SLC22A5 (rs17622208) 1 GA 48.3%
SLC22A5 (rs17689550) CC 79.4%
SLC22A5 (rs2073642) 1 CT 14.7%
SLC22A5 (rs2073643) 2 CC 28.5%
SLC22A5 (rs2074610) TT99.7%
SLC22A5 (rs2631359) CC 48%
SLC22A5 (rs274549) 2 CC 70.4%
SLC22A5 (rs274550) 2 TT69.1%
SLC22A5 (rs274551) 2 CC 70.3%
SLC22A5 (rs274557) 1 TC 47.2%
SLC22A5 (rs274558) 1 AG 47.3%
SLC22A5 (rs274567) 1 CT47%
SLC22A5 (rs274570) CC 48%
SLC22A5 (rs274571) AA 48%
SLC22A5 (rs4646301) 1 GA 13.9%
SLC22A5 (rs635619) GG 48%
SLC22A5 (rs671473) CC 48%
SLC22A5 (rs1045020) CC79.2%
SLC22A5 (rs2631366) CC 99.7%
SLC22A5 (rs72552726) GG 99.8%
SLC22A5 (rs274548) 2 CC 65.3%

PANK

PANK1 (rs12412483) GG 94.5%
PANK1 (rs2038921) 1 AG 48.2%
PANK1 (rs10509577) AA 87.9%
PANK1 (rs10160034) CC 80.1%
PANK1 (rs10881606) 1 TC 44%
PANK1 (rs6586201) 1 CT 39.6%
PANK1 (rs17482070) 1 AG 16.7%
PANK1 (rs7921294) 1 GT 48.3%
PANK1 (rs7091402) 1 TC 48.3%

PANK1 (rs997456) 1 GA34.1%
PANK2 (rs6107373) GG 94.3%
PANK2 (rs6084513) 2 AA 27.3%
PANK2 (rs6084506) 1 CT 46.6%
PANK2 (rs4815628) 2 CC 28.6%
PANK2 (rs4815621) 2 GG 50%
PANK3 (rs11952767) CC 99%
PANK4 (rs7535528) 1 GA 45.3%
PANK4 (rs2246732) 1 AG 36.3%
PANK4 (rs2236395) 1 AG 36.1%
PANK4 (rs1980789) AA91.1%
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The SLC22A5 gene provides instructions for making a protein called OCTN2. This protein is positioned within
the cell membrane, where it transports carnitine into the cell.

Carnitine is an amino acid derivative that is synthesized in the human body. Carnitine is primarily
synthesized in the liver and is stored in the tissues that use fatty acids as their primary fuel (Such as skeletal
and cardiac muscle). Carnitine is required for mitochondrial &beta;-oxidation of long-chain fatty acids for
energy production.

Variations in the SLC22A5 gene can result in a dysfunctional OCTN2 protein. This can cause a shortage of
carnitine within cells. Without carnitine, fatty acids cannot enter mitochondria. This may cause muscle
weakness and hypoglycemia. Fatty acids may also build up in cells and damage the heart, liver, and muscles.

Under certain conditions, the demand for Carnitine may exceed an individual's capacity to synthesize it,
making it a conditionally essential.

High levels of Adipate, Suberate or Ethylmalonate in urine organic acid testing may also confirm lack of
carnitine.

Consequently, if there are too many variants, supplementation with Acetyl-L Carnitine and other nutrients to
support fat transportation/utilization may be needed to consumed with meals.

This gene encodes members of the pantothenate kinase family. Pantothenate kinase catalyzes the ATP-
dependent phosphorylation of pantothenate (vitamin B5) to give 4&prime;-phosphopantothenate. This
reaction is the first and rate limiting step in the synthesis of coenzyme A (CoA).

Coenzyme A (CoA) is a pantothenic acid derived metabolite that is essential for many crucial cellular
processes including energy, lipid and amino acid metabolism. About 4% of all known enzymes utilize CoA as
a cofactor and CoA thioesters are essential for over 100 different reactions of the intermediary metabolism,
such as the Krebs Cycle. In humans, CoA synthesis requires cysteine, pantothenate, and ATP.
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ACAT
ACAT1-02 (rs3741049) GG 78.2%
ACAT-1 (rs10890819) T 10.6%
ACAT-2 (rs3798211) AC 48.6%
ACAT-1 (rs2280332) AA 62.1%
ACAT-2 (rs9347340) TC 38.4%
ACAT-2 (rs25683) AG 48.7%
ACAT-2 (rs3465) GG 38.5%
OGDH
OGDH (rs142839706) GG 96.7%
OGDH (rs17133537) TT31.2%
OGDH (rs740094) GG 31.5%
OGDH (rs2268308) CC 92.3%
OGDH (rs757702) GG 92.5%
OGDH (rs10951768) GG 83.9%
OGDH (rs799434) CC 80.7%
OGDH (rs12155014) T 84.6%
OGDH (rs10247064) CC 84%
OGDH (rs710887) TC 40.3%
OGDH (rs3735474) AA 83.7%
OGDH (rs3801401) CC 94.4%
OGDH (rs7805156) CC 93.3%
PDHB
PDHB (rs28933391) GG 100%
PDHB (rs28935769) TT 100%
PDK4
PDK4 (rs2073978) CT 45.9%
PDK4 (rs10247649) GA 46.2%
PDK4 (rs4729201) GA 49.1%
PDK4 (rs17626204) CC 93.7%
PDK4 (rs12668651) TT 50.9%
PDK4 (rs3779478) AA 85.6%
PDK4 (rs9791957) GG 12.2%
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The ACAT Gene may be one of the most important, as it supports the conversion of fats and proteins into
Acetyl-CoA. This may be one of the first variants to support, as it slows the production of ATP from the Citric
Acid Cycle. Checking the Fatty Acid Metabolism Markers in a Urine Organic Acid test may verify how serious
of a problem ACAT is creating.

The ACAT2 protein is limited to only two cell types, enterocytes in the small intestine and hepatocytes.

The product of the ACAT2 gene is an enzyme involved in lipid metabolism, and it encodes cytosolic
acetoacetyl-CoA thiolase. Acetoacetyl-CoA thiolase condenses two molecules of acetyl-CoA to give
acetoacetyl-CoA.

OGDH or Oxoglutarate (Alpha-Ketoglutarate) Dehydrogenase (Lipoamide) encodes one subunit of the 2-
oxoglutarate dehydrogenase complex. This complex catalyzes the overall conversion of alpha-ketoglutarate
to succinyl-CoA and CO2.

Studies have shown that variants in OGDH lead to hypotonia, metabolic acidosis, and hyperlactatemia.

PDHB catalyzes the overall conversion of pyruvate to acetyl-CoA and CO2 and provides the primary link
between glycolysis and the tricarboxylic acid (TCA) cycle.

PDK4 is a member of the PDK/BCKDK protein kinase family and encodes a mitochondrial protein with a
histidine kinase domain located in the matrix of the mitochondria. PDK4 inhibits the pyruvate
dehydrogenase complex by phosphorylating one of its subunits. This inhibits pyruvate dehydrogenase
activity, and thereby regulates metabolite flux through the tricarboxylic acid cycle.

Inhibition of pyruvate dehydrogenase decreases glucose utilization and increases fat metabolism in response
to prolonged fasting and starvation. This also plays an important role in maintaining normal blood glucose
levels under starvation.
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ME1

ME1 (rs1180243) GG 35.2%
MEZ1 (rs2300465) CC 86%
ME1 (rs1180241) 1 GA 24.7%
ME1 (rs9449593) CC80.7%
ME1 (rs1012741) GG 80.8%
ME1 (rs1180228) 1 GA 47.7%
ME1 (rs983087) 1 TC43.1%
ME1 (rs2179847) TT 89.1%
ME1 (rs1180195) 1 CT47.1%
ME1 (rs1180187) 1 AG 46.3%
ME1 (rs13202010) TT 82.9%
ME1 (rs1954537) GG 82.8%
ME1 (rs767144) 1 GT 39.1%
ME1 (rs1145917) 1 TC39.2%
ME1 (rs13192303) GG 82%
ME1 (rs1170348) 1 TC 46.5%
ME1 (rs750385) 1 AG 27.5%
ME1 (rs1170484) 1 AG 44.7%
ME1 (rs1535588) 1 AC 44.8%
ME1 (rs12213544) GG 95.2%
ME1 (rs78734745) CC 98.6%
ME1 (rs3798890) 1 GA 43.4%
ME1 (rs3798886) 1 GA 46.4%
ME1 (rs3798883) CC94.7%

ME1 encodes a cytosolic, NADP-dependent enzyme that generates NADPH for fatty acid biosynthesis.

Glutamine-derived malate is transported out of the mitochondria, and is converted by ME1 into pyruvate,
reducing one molecule of NADP+ to NADPH.

Methionine Cycle, SAMe, & Homocysteine

The Methionine Cycle takes the amino acid methionine, uses the MAT gene to make SAMe. SAMe is the methyl donor that gives a methyl group where it is needed for well over
100 functions. The GAMT gene takes SAMe to make creatine.

After donating a methyl group and making creatine, SAMe turns into SAH and then the AHCY gene turns it into homocysteine.

Variants in MTRR, MTR, BHMT, PEMT will slow the conversion of homocystine into methionine.

Gene Name Variants Metrics
All B12 Factors
MTR A2756G (rs1805087) AA 65.5%
MTRR A66G (rs1801394) 1 AG 49.1%
FUT2 (rs492602) 1 AG 48.9%
FUT2 (rs601338) 1 GA 48.6%
FUT2 (rs602662) 1 GA 48.9%
GIF (TCN3) (rs558660) 1 AG 29%
TCN1 (rs526934) #N/A
TCN2 C766G (rs1801198) CC32%
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Variants in the FUT genes may decrease probiotics, and hence decrease the absorption of B12. The MTR
variant is an upregulation, creating a higher demand for B12, while the MTRR variants reduces the ability to
put methyl groups on B12, thus reducing availability of methyl B12.

GIF (gastric intrinsic factor) reduces the absorption of B12, while TCN1 and TCN2 limit the transport of B12.
Any combination of higher demand, less absorption and transport will impair the functions dependent upon

B12.

Studies have found that the G allele is associated with having a significantly higher risk of peripheral
neuropathy.

Peripheral neuropathy is weakness, numbness, and pain in the hands and feet from nerve damage.

FUT variants may create a need for immune support as well.
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Folate Receptor Sites

FOLR1 (adult) (rs2071010) GG 87.7%
FOLR?2 (fetal) (rs651933) 1 GA 49.2%
FOLR3 (gamma) (rs7925545) AA 90.9%
SLC19A1 (rs1051266) 2 CC31.7%
PEMT
PEMT (rs4244593) TT 17.3%
PEMT (rs4646406) TT 26.2%
PEMT (rs7946) 1 CT 40.6%
BHMT
BHMT (rs6875201) 1 AG 17.7%
BHMT R239Q (rs3733890) GG 48.6%
BHMT-02 (rs567754) CC 44%
MAT Gene
MAT1 (rs11595587) GG 93.5%
MAT1 (rs12242871) 1 AG 49%
MAT1 (rs1819684) GG 83.5%
MAT1 (rs1985908) 1 AG 43.3%
MAT1 (rs2993763) 1 AG 49.5%
MAT1 (rs4934028) 1 AG 48.9%
MAT1 (rs7081756) GG 13.5%
MAT1 (rs756208) 1 GA 42%
AHCY
AHCY-01 (rs819147) TT 75.8%
AHCY-19 (rs819171) TT 76.2%
GAMT (Creatine)
GAMT (rs17851582) GG 82.7%
GAMT (rs55776826) CC74.4%
GAMT (rs80338734) CC98.5%
DHFR
DHFR (rs1643649) TT 54.3%
DHFR (rs1650697) GG 56.6%
DHFR (rs865646) GG 47%
DHFR A20965G (rs1643659) TT 54.3%
DHFR C19483A (rs1677693) GG 54.2%
MTHFR
MTHFD1 C105T (rs1076991) 1 TC 48.9%
SHMT2 (rs34095989) 1 GA 47.1%
MTHFS (rs6495446) 2 TT7.2%
MTHFR A1298C (rs1801131) 1 TG 42.7%
MTHFR C677T (rs1801133) GG 41.8%
MTRR
MTRR A66G (rs1801394) 1 AG 49.1%
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Folate plays many critical roles in the body, and the first step of folates is the folate receptor sites. Variants in
the folate receptor sites will likely reduce the amount of folate absorbed for usage, and increase the need
for supplementation. Methylation Assist Liquescence may support the absorption of Folate.

Variants in PEMT can impede choline production. Choline is needed by the liver and brain. PEMT variants
have been tied to fatty liver. When there are PEMT variants, use CBS/BHMT with meals. The CBS variants,
especially the CBS C699T, will cause homocysteine to rush downstream too quickly, potentially causing high
glutamate and ammonia.

Variants in the BHMT gene will slow the conversion of homocysteine into methionine. Be aware of BHMT-08
as this may push the homocysteine down faster through the transsulfuration pathway, potentially causing
excess glutamate, anxiety attacks, high levels of stress, high cortisol and adrenal fatigue.

The MAT Gene turns methionine into SAMe. Variants here may decrease the production of SAMe and create
high methionine. This can cause some serious health problems, including neurological issues. If there are a
lot of variants, consider doing the Doctor's Data Methylation Plasma test. This is especially true when there
are AHCY and GAMT variants as well. If there is high methionine, supporting BHMT may be contraindicated.
Glycine (GSH Assist) and reducing foods high in methionine may be helpful.

AHCY variants slow the conversion of SAH into homocysteine with no predictable results. It may lower
homocysteine and consequently glutathione, but not always. The Doctor's Data serum methylation pathway
blood test is quite helpful when these variants are present. SAMe and amino acids with methionine might
be contraindicated and N-Acetylcysteine in Glutathione Accelerator may be helpful if cysteine blood levels
are low.

GAMT is the gene that converts SAMe and other cofactors into creatine, needed for muscle strength.
Variants here could lead to muscle weakness. GAMT Assist contains Creatine in a capsule that only opens in
the intestinal tract for better absorption. However, use this with caution in kidney disease and hypertension.

The DHFR gene is a protein coding gene. DHFR converts dihydrofolate into tetrahydrofolate. DHFR has a key
role in cell growth.

Variants here will indicate the need for methyl folate and PRO NADH. BH4 Support and Glutathione Support
may also be needed.

It is currently theorized that the C677T impacts the methionine cycle more significantly while the A1298
impacts the BH4 cycle. If this theory is correct, those with C677 would need more support in reducing
Homocysteine while A1298C may need more support with creating BH4 and preventing NOS uncoupling.
Nonetheless, there is usually a need for folate with these variants. However, to be sure, checking the urine
organic acids can confirm, and can also be used as a measure when adequate levels are reached when
supplementing.

THE MTRR enzyme places a methyl group on B12 so it can be used by MTR to convert Homocysteine into
Methionine. Variants here may hamper this function. When combined with other variants that impact the
absorption and transport of B12, and if the MTR variant exists (which is trying to make it go faster), this
function may be impaired. Supplementation with Methyl B12 is needed (Methylation Assist), unless the
individual has excess methyl groups due to other variants such as GAMT and COMT.
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PNPLA3
PNPLA3 (rs738409) | | CC57.9% | Variants in this gene may cause a predisposition for fatty liver.

Transsulfuration, Sulfites & Sulfates

The transsulfuration pathway takes homocosysteine, and pulls it down into glutathione, ammonia, cortisol, sulfites and sulfates.
If there are variants that cause less than optimal conversion of homocysteine back into methionine, and then if there are variants in the CBS genes, especially the CBS699, then
homocystine can travel too fast down the transsulfuration pathway and create glutamate, which can cause stress and anxiety. Variants in the GAD genes can worsen the

problem.

CBS variants can also create excess ammonia, that can be worse if the urea cycle is less than optimal. The excess ammonia can cause mental stress, sleeping problems, and
deplete the much needed BH4, needed for neurotransmitter production.

The excess glutamate can also raise cortisol levels, and eventually lead to adrenal fatigue.

To support this function, you need to support both pathways that convert homocysteine into methionine. One can use Calming Formula/Glutamate Scavenger, reducing the
glutamate.

Check sulfites and sulfates to see if SUOX is overwhelmed.

Gene Name Variants Metrics
CBS
CBS A13637G (rs2851391) 1 CT 48.4% | Variants in the CBS enzymes, can cause homocysteine to turn into excess glutamate. This may create anxiety,
CBS C19150T (rs4920037) 1 GA 33.4% adrenal fatigue and excess ammonia. It may also create excess sulfites and sulfates.
CBS C699T (rs234706) 2 AA 11%
CBSA360A (rs1801181) GG 41.3%
BHMT
BHMT (rs6875201) 1 AG 17.7% | Variants in the BHMT gene will slow the conversion of homocysteine into methionine. Be aware of BHMT-08
BHMT R239Q (rs3733890) GG 48.6% | 2 this may push the homocysteine down faster through the transsulfuration pathway, potentially causing
- excess glutamate, anxiety attacks, high levels of stress, high cortisol and adrenal fatigue.
BHMT-02 (rs567754) CC44%
BHMT-08 (rs651852) CC27%
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SULT
SULT1A1 (rs60749306) TT99.9% | Sulfotransferases (SULTs) are a family of enzymes involved in catalyzing the sulfate conjugation of many
SULT1A1 (rs35728980) TT 56.8% hormones, neurotransmitters, drugs, bile acids, peptides, lipids, and xenobiotic compounds.
SULT1A1 (rs4149394) 1 CT30.2% | The sulfate molecule is significant in detoxification. People with variated SULT SNPs may have slowed
SULT1AL (rs4149393) 1 AG 32% detoxification and may be sensitive to toxins, hormones, xenobiotics, and heavy metals.
SULT1A1 (rs2925628) TT 50.6%
SULT1A1 (rs141343888) GG 100%
SULT1A1 (rs60701883) CC 100%
SULT1A1 (rs11639918) TT 100%
SULT1A1 (rs4149378) GG 98.8%
SULT1A1 (rs72483420) TT 89.2%
SULT1A1 (rs7192559) CC98.7%
SULT1A1 (rs79527462) CC99.5%
SULT1A1 (rs2411453) 1 GT 45.3%
SULT1A1 (rs8049739) GG 100%
SULT1A1 (rs7500452) TT 100%
SULT1A1 (rs4149385) CC99.9%
SULT1A1 (rs4149381) TT 95.1%
SULT1A1 (rs1042157) 1 GA 44.3%
SULT1C3 (rs112050262) GG 97.3%
SULT1C3 (rs201793819) GG 100%
SULT1C3 A108878711G (rs1470874) 1 GA 44.5%
SULT1C3 C13545841T (rs13392744) CC 87.8%
SULT1C3 G535A (rs2219078) GG 61.6%
SULT1C3 M194T (rs6722745) TT 49.3%
SULT2A1 (rs296364) 1 AG 49.3%
SULT2A1 (rs11569680) TT 100%
SULT2A1 (rs11083907) GG 99.6%
SULT2A1 A20117G (rs296366) CC61.1%
SULT2A1 G17136A (rs4149452) CC53.3%
SULT2A1 G781A (rs11569679) CC99.5%
SULT2A1 G9598T (rs2547231) 1 AC 26.6%
SULT2A1 G9696A (rs4149449) CC78.4%
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SLC13A1
SLC13A1 (rs10236058) CC51.3%
SLC13A1 (rs28364172) GG 99.4%
SLC13A1 (rs10255262) GG 51.1%
SLC13A1 (rs12706498) GG 51.3%
SLC13A1 (rs201036744) CC 100%
SLC13A1 (rs6962039) AA 15.8%
SLC13A1 (rs2470984) CA 40.8%
SLC13A1 (rs10487976) GG 38.9%
SLC13A1 (rs2140516) TT 47.3%
SLC13A1 (rs1320393) TC 46.2%
SLC13A1 (rs10281118) AG 40.1%
SLC13A1 (rs7780966) AA37.1%
SLC13A1 (rs11976455) AG 31.1%
SLC13A1 (rs12706486) TT 50.3%
SLC13A1 (rs10251971) TG 39.6%
SLC13A1 (rs17541846) CC94.8%
SLC13A1 (rs4727963) CT 48.8%
SLC13A1 (rs138275989) CC99.8%
SLC25A10
SLC25A10 (rs13912) TC 46.3%
SLC26A1
SLC26A1 (rs6856425) TT 92.8%
SLC26A1 (rs3796622) CC43.9%
SLC26A2
SLC26A2 (rs245051) GA 48.5%
SLC26A2 (rs3756307) GG 74%
SLC26A2 (rs245076) TC39.5%
SLC26A2 (rs245055) AG 39%
SLC26A2 (rs8073) TG 34%
SLC26A2 (rs104893915) CC99.7%
SLC26A2 (rs30832) CC97.9%
SLC26A2 (rs150508217) GG 95.6%
SLC26A2 (rs3776070) AA 74%
SLC26A6
SLC26A6 (rs2276852) AA 77.8%
SLC26A6 (rs13324142) CC 80.5%
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The protein encoded by this gene is an apical membrane Na(+)-sulfate cotransporter involved in sulfate
homeostasis in the kidney. Variations in this gene may lead to pathophysiologic problems.

This gene encodes a member of a family of proteins that translocate small metabolites across the
mitochondrial membrane. The encoded protein exchanges dicarboxylates, such as malate and succinate, for
phosphate, sulfate, and other small molecules, thereby providing substrates for metabolic processes
including the Krebs cycle and fatty acid synthesis.

This gene is a member of a family of sulfate/anion transporter genes. This gene is primarily expressed in the
liver, pancreas, and brain.

The SLC26A2 gene provides instructions for making a protein that transports charged molecules (ions),
particularly sulfate ions, across cell membranes. This protein appears to be active in many of the body's
tissues, including developing cartilage.

Cartilage cells use sulfate ions transported by the SLC26A2 protein to build molecules called proteoglycans.
These molecules help give cartilage its rubbery, gel-like structure. Because sulfate ions are required to make
proteoglycans, the transport activity of the SLC26A2 protein is essential for normal cartilage formation.

This gene belongs to the solute carrier 26 family, whose members encode anion transporter proteins. This
particular family member encodes a protein involved in transporting chloride, oxalate, sulfate and
bicarbonate.
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SLC26A11
SLC26A11 (rs11656810) CC93.7%
SLC26A11 (rs12601526) 1 TC 48.9%
SLC26A11 (rs12942462) 1 TG 37.5%
SLC26A11 (rs12948768) 1 AG 46.4%
SLC26A11 (rs6420489) 2 CC 29.5%
SLC26A11 (rs7406843) 1 AC 46.1%
SLC26A11 (rs8064518) 1 AC 36.4%
SLC26A11 (rs8076666) 1 GA 20.5%
SLC26A11 (rs8078855) 1 GT 45.6%
SLC26A7
SLC26A7 (rs10102673) AA 69.3%
SLC26A7 (rs10109254) TT 51.4%
SLC26A7 (rs10504904) AA 38.8%
SLC26A7 (rs10504905) CC 88.4%
SLC26A7 (rs1125711) AA 73.2%
SLC26A7 (rs11991583) TT 70.3%
SLC26A7 (rs12547114) AA 42.2%
SLC26A7 (rs13263714) GG 89.2%
SLC26A7 (rs13274956) GG 89.9%
SLC26A7 (rs16912693) CC93.2%
SLC26A7 (rs16912805) CC87%
SLC26A7 (rs1900810) GG 81%
SLC26A7 (rs4130450) AA 55.2%
SLC26A7 (rs4379409) CC72%
SLC26A7 (rs4386941) CC46.5%
SLC26A7 (rs4469413) 2 GG 50.2%
SLC26A7 (rs4478534) TT 88.6%
SLC26A7 (rs4599770) GG 73.1%
SLC26A7 (rs4734035) GG 88.4%
SLC26A7 (rs5003580) TT 55.2%
SLC26A7 (rs6471275) GG 78.5%
SLC26A7 (rs6471277) TT 40.9%
SLC26A7 (rs6995995) CC 89.4%
SLC26A7 (rs7814787) CC70.3%
SLC26A7 (rs7818318) AA 75.4%
SLC26A7 (rs7823182) CC35.3%
SLC26A7 (rs7831823) CC89.2%
SLC26A7 (rs7837310) TT 61.9%
SLC26A7 (rs7839164) GG 43.8%
SLC26A7 (rs921231) TT72.8%
SLC26A7 (rs921232) GG 46.5%
SLC26A7 (rs9297895) GG 82.5%
SLC26A7 (rs980904) TT 80.6%
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This gene encodes a member of the solute linked carrier 26 family of anion exchangers. Members of this
family of proteins are essential for numerous cellular functions including homeostasis and intracellular
electrolyte balance. The encoded protein is a sodium independent sulfate transporter that is sensitive to the
anion exchanger inhibitor 4,4'-diisothiocyanostilbene-2,2'-disulfonic acid.

This gene is one member of a family of sulfate/anion transporter genes. This gene has abundant and specific
expression in the kidney.
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SLC26A9
SLC26A9 (rs12143020) CC 89.9%
SLC26A9 (rs12568779) CC 83%
SLC26A9 (rs16856470) CC 84.5%
SLC26A9 (rs3811428) CC 99.6%
SLC26A9 (rs16856468) AA 83.7%
SLC26A9 (rs3811429) GG 2.2%
SLC26A9 (rs7415921) TT 30.8%
SLC26A9 (rs9438406) T 76.9%
SLC26A9 (rs12036341) AA 81.6%
SLC26A9 (rs1995006) TT73.8%
SLC26A9 (rs6669481) TT 80.8%
SLC26A9 (rs7512462) CC 16.3%
SLC26A9 (rs7555534) TT 45.2%
SLC26A9 (rs9438438) TT 82.5%
SLC26A9 (rs9438439) CC 42%
SLC26A9 (rs12757540) CC 76%
SLC26A9 (rs16856473) GG 84.3%
SLC26A9 (rs3811424) GG 44.8%
SLC35B3
SLC35B3 (rs114856769) CC 98.5%
SLC35B3 (rs200429479) CC 100%
SLC35B3 (rs1360855) GG 33.6%
SLC35B3 (rs3757099) AA 57.9%
SLC35B3 (rs9406138) AA 66.9%
SLC35B3 (rs1335631) TT53.2%
SLC35B3 (rs3823108) TT 85.5%
SLC35B3 (rs17183864) GG 97.6%

SLCO1B1
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This gene is one member of a family of sulfate/anion transporter genes. The product of this gene is a highly
selective chloride ion channel regulated by WNK kinases.

This gene is a member of the solute carrier family. The encoded protein is involved in the transport of 3-
prime phosphoadenosine 5-prime phosphosulfate (PAPS) from the nucleus or the cytosol to the Golgi
lumen. This gene has been reported to be expressed preferentially in the human colon tissues.

This gene encodes a liver-specific member of the organic anion transporter family. The encoded protein is a
transmembrane receptor that mediates the sodium-independent uptake of numerous endogenous
compounds including bilirubin, 17-beta-glucuronosyl estradiol and leukotriene C4. This protein is also
involved in the removal of drug compounds such as statins, bromosulfophthalein and rifampin from the
blood into the hepatocytes.
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SLCO2B1

SLCO2B1 (rs1077858) AA 41.6% | This locus encodes a member of the organic anion-transporting polypeptide family of membrane proteins.
SLCO2B1 (rs1676881) GG 41.2% The protein encoded by this locus may function in regulation of placental uptake of sulfated steroids.
SLCO2B1 (rs1789693) 2 AA 43.1%
SLCO2B1 (rs11236359) GG 64%
SLCO2B1 (rs10899079) TT 64.7%
SLCO2B1 (rs10501421) GG 79.3%
SLCO2B1 (rs1676882) 2 CC31.3%
SLCO2B1 (rs17133815) GG 93.7%
SLCO2B1 (rs2712819) AA 67.4%
SLCO2B1 (rs1789694) TT 59.4%
SLCO2B1 (rs4944992) AA59.2%
SLCO2B1 (rs3740839) GG 65.8%
SLCO2B1 (rs4944993) GG 64.4%
SLCO2B1 (rs4944994) TT 58.7%
SLCO2B1 (rs4944074) AA59.1%
SLCO2B1 (rs3758773) GG 41.8%

SLCO2B1 (rs949069) GG 60%
SLCO2B1 (rs11236368) CC96.1%
SLCO2B1 (rs11236363) CC99.3%
SLCO2B1 (rs11823030) AA 93.2%
SLCO2B1 (rs11600966) CC96.1%
SLCO2B1 (rs1621378) CC99.9%
SLCO2B1 (rs1676885) 1 AG 40.2%
SLCO2B1 (rs3819192) GG 88.5%
SLCO2B1 (rs2712818) 2 TT 39.3%
SLCO2B1 (rs2306168) CC93.1%
SLCO2B1 (rs17133760) TT 94.8%
SLCO2B1 (rs57141326) GG 99.8%
SLCO2B1 (rs7116044) CC88.7%
SLCO2B1 (rs7117473) AA 85.4%
SLCO2B1 (rs56837383) CC 100%
SLCO2B1 (rs3824904) CC93.9%

SLCO2B1 (rs765824) CC96.1%

Ammonia and Urea Cycle

An up-regulation in CBS, digestive issues or other genetic variants generates excess ammonia (in the process wasting BH4, which is used up detoxifying ammonia).

Ammonia is produced during the metabolism of dietary protein. The CBS up regulation drains methyl cycle intermediates into ammonia, more ammonia than your system can
handle.

High levels act as an irritant and may cause excess cortisol and contribute to the downward spiral of adrenal fatigue and hormone problems that is common in so many people.
In addition, ammonia gives rise to very harmful nitrogen-based free radicals.

High concentrations of ammonia deplete the cells of ATP and the concentration of glutamate, decreasing GABA, which can impair brain function.

Excess ammonia is toxic to the body (especially the brain) and must be converted into alanine (muscles) and glutamine (brain).

The role of the urea cycle is to process toxic ammonia into urea shown in this diagram.
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Gene Name Variants Metrics
Carbamoyl-Phosphate Synthase
1

CPS1 (rs918233) 1 TC45.1%
CPS1 (rs1509821) CC81.7%

CPS1 (rs981024) 2 AA 15.8%
CPS1 (rs2012564) 2 GG 16.6%
CPS1 (rs17773128) 1 CT 14.3%
CPS1 (rs6749597) 1 GT 24%
CPS1 (rs2887913) 2 CC 15.9%
CPS1 (rs9789405) 1 CT 24.1%
CPS1 (rs2287603) AA 63.6%
CPS1 (rs2287602) 1 AG 23.7%
CPS1 (rs10515951) GG 85.5%
CPS1 (rs6714124) 1 CT 49.7%
CPS1 (rs7573258) 1 AG 48.6%
CPS1 (rs2371000) 1 CT 48.6%
CPS1 (rs2371001) 1 AG 49.6%
CPS1 (rs3821135) TT 76.7%
CPS1 (rs7607205) 1 TG 47.6%
CPS1 (rs12468557) 1 CT 45.5%
CPS1 (rs2302909) GG 84.4%
CPS1 (rs2371011) 1 AG 40.5%
CPS1 (rs13010236) TT 82.6%
CPS1 (rs2287598) GG 69.3%
CPS1 (rs6435580) CC46.1%
CPS1 (rs2270476) GG 87.6%
CPS1 (rs12997383) CC75.4%
CPS1 (rs4672587) 2 GG 10.3%
CPS1 (rs4567871) CC75.5%
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The enzyme encoded by this gene catalyzes the synthesis of carbamoyl phosphate from ammonia and
bicarbonate. This synthesis is the first step in the Urea Cycle.

Carbamoyl phosphate is an intermediary metabolite in nitrogen disposal.

A mutated CPS1 gene may result in a carbamoyl phosphate synthetase | enzyme that is smaller than normal,
not correct in shape, or the enzyme may not be produced at all.

Studies have shown that polymorphisms in the CPS1 gene have been associated with pulmonary
hypertension. Polymorphisms in CPS1 may also reduce the production of nitric oxide (NO). A reduced
amount of nitric oxide can also lead to circulatory problems.
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SIRT3
SIRT3 (rs12226402) GG 91.8% | Mitochondrial deacetylase SIRT3 binds to, deacetylates and activates SOD2. Increase of reactive oxygen
SIRT3 (rs10714) GG 91.5% species levels can stimulate SIRT3 transcription, leading to SOD2 deacetylation and activation.
SIRT3 (rs3847648) GG 90.2% | SIRT3 helps to support OTC.
SIRT3 (rs511744) 1 CT 42.6%
SIRT3 (rs4758633) 1 AG 48.2%
SIRT3 (rs4980335) GG 62.7%
SIRT3 (rs3782115) 1 GA 41.9%
SIRT3 (rs1023430) AA 64.5%
SIRT3 (rs7946716) CC62.6%
SIRT3 (rs7946581) CC62.7%
SIRT3 (rs7934919) TT762.7%
SIRT3 (rs547025) TT 86%
SIRT3 (rs11246020) CC62.7%
SIRT3 (rs11555236) CC63.3%
SIRT3 (rs12365010) 2 GG 11%
SIRT3 (rs11246025) AA 62.6%
SIRT3 (rs9795476) 1 GT 38.5%
SIRT3 (rs28365927) GG 74.2%
SIRT3 (rs7118852) GG 99.3%
Ornithine Transcarbamylase
OTC (rs72554348) GG 99.9% | The OTC gene is responsible for providing the instructions for making the enzyme ornithine
OTC (rs7056866) AA 61% trans.carbamylase Ornithine tran.scarba.my'lase controls'the reaction between carbamoyl phosphate (From
the first step of the urea cycle) with ornithine to form citrulline.
OTC (rs5917584) CC65.2%
OTC (rs5963418) 1 GA 19.8% A mutated OTC gene will not be able to control the reaction between carbamoyl phosphate and ornithine
correctly. This in turn can cause a buildup of ammonia in the body.
OTC (rs5963419) CC21.6%
OTC (rs12557315) CC66.3%
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Argininosuccinate synthase 1

ASS1 (rs12554609) TT 84.3%
ASS1 (rs11243372) AG 48.9%
ASS1 (rs4740158) CC57.3%
ASS1 (rs914983) GG 45.4%
ASS1 (rs1615006) AG 44.3%
ASS1 (rs1653332) GG 16.3%
ASS1 (rs1215988) GG 38.5%
ASS1 (rs1215985) TC37.4%
ASS1 (rs590086) TC 16.9%
ASS1 (rs12551145) GA 13.5%
ASS1 (rs10901072) CC77.5%
ASS1 (rs652313) GG 75%
ASS1 (rs1215972) AG 22.3%
ASS1 (rs41302903) GG 88.4%
ASS1 (rs75912463) TT 97.7%
ASS1 (rs540140) GG 51.5%
ASS1 (rs480313) GG 51.2%
ASS1 (rs11243474) GG 75.4%
ASS1 (rs474330) GG 47.4%
ASS1 (rs17147023) TC 35.4%
ASS1 (rs553696) AA 45.2%
ASS1 (rs12375699) CT 47%
ASS1 (rs634432) TT 71.9%
ASS1 (rs544701) AA 75.7%
Argininosuccinate Lyase
ASL (rs12530898) GG 91.9%
ASL (rs313830) CT 37.4%
ASL (rs313829) GA 40.5%
Arginase 1
ARG1 (rs2246012) CC2.6%
CBS
CBS A13637G (rs2851391) CT 48.4%
CBS C19150T (rs4920037) GA 33.4%
CBS C699T (rs234706) AA 11%
CBSA360A (rs1801181) GG 41.3%
BH4
DHFR A20965G (rs1643659) TT 54.3%
MTHFR A1298C (rs1801131) TG 42.7%
BHMT-08 (rs651852) CC27%
CBS C699T (rs234706) AA 11%
SHMT2 (rs34095989) GA 47.1%
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The ASS1 gene is responsible for providing the instructions for making the enzyme argininosuccinate
synthase 1. Argininosuccinate synthase 1 controls the reaction between the two amino acids citrulline (From
the second step of the urea cycle) and aspartate to form argininosuccinic acid.

A mutated ASS1 gene can prevent the liver from processing excess nitrogen into urea. This in turn can cause
a buildup of ammonia and other byproducts of the urea cycle (for example citrulline) in the bloodstream.

The ASL gene is responsible for providing the instructions for making the protein argininosuccinate lyase.
Argininosuccinate lyase creates arginine and fumarate from argininosuccinate acid (From the third step of
the urea cycle). The arginine is later broken down into urea and is excreted from the body.

A mutated ASL gene may not be able to form arginine and fumarate properly. This could lead to a buildup of
ammonia in the blood.

The ARG1 gene is responsible for providing the instructions for making the enzyme arginase. Arginase
controls the last step of the urea cycle. In this step, arginase removes nitrogen from arginine (From the
fourth step in the urea cycle) and converts this nitrogen into urea to be excreted from the body. Ornithine is
also produced in this reaction which is then used to repeat the cycle.

A mutated ARG1 gene may not be able to from a stable arginase enzyme. This can cause a build of ammonia

and arginine in the body.

Variants in the CBS enzymes, can cause homocysteine to turn into excess glutamate. This may create anxiety,
adrenal fatigue and excess ammonia. It may also create excess sulfites and sulfates.

MTHFR A1298C may reduce the materials needed for BH4, while CBS699 and BHMT 08 may reduce it with
excess ammonia, while variants in DHFR and QDPR may reduce the conversion of BH2 to BH4.

If this is a concern for you, speak to your health care professional how you can boost BH4.
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Electrical Sensitivity

It has been found that when there are two or more homozygous variants in the CACNA1C genes, the individual may be sensitive to EMF.

Steps to limit exposure and earthing (grounding) may be helpful.

Gene Name Variants Metrics

CACNA1C
CACNA1C (rs216013) AA 70.4% | This gene encodes an alpha-1 subunit of a voltage-dependent calcium channel. Calcium channels mediate
CACNA1C (rs2159100) 1 CT 43.3% the influx of calcium ions into the cell upon membrane polarization.
CACNA1C (rs1006737) 1 GA 43.3% | Variants in these genes may impact the potential to have negative effects from high levels of electrical field
CACNA1C (rs2302729) CC67.3% | Exposure.

Environmental Toxins/ PON1

CYP (cytochrome P-450) and PON1 represent the body's ability to neutralize free radicals and to detox properly. The more variants here, the less ability to deal with free radicals,
which may increase inflammation, aid in the eventual breaking down of the body, and lower the ability to clear toxins. After supporting the gut and ATP production, supporting
the neutralizing of free radicals and detoxifying may be the next most important part of the body to support.

Variants in PON1 will reduce the ability to clear herbicides and pesticides, further straining glutathione levels.

Gene Name Variants Metrics

PONL1 - Paraoxonase

PON1 Q192R (rs662) 2 CC9.7% | Pesticide use has been increasing over the years, and has become quite controversial.
PON1 (rs854555) AA 13.6% . . )
Our body needs the ability to detox from them and the PON1 (Paraoxonase) gene, along with Glutathione,
PON1 (rs3917550) 1 GA 21.8% | plays an important role in helping the body clear them.
PON1 (rs3917548) AA 88.2% . . L . . . .
PONL1 (Paraoxonase) plays a large role in removing pesticides. It is also involved with supporting HDL
PON1 (rs3917542) 2 TT5.4% | function, crucial for healthy circulation.
PON1 (rs2074354) 1 GA 18.9%

The most important gene so far is the first one listed, the PON1 Q192R, however, the rest may play an
PON1 (rs854561) CC42.3% | important role as well.

PON1 (rs3917498) 2 TT 12.5%
PON1 (rs2272365) 1 AC 26.1%
PON1 (rs2049649) 1 AG 43.4%
)
)

Consider using Addex Homeopathic Spray and PON1 Assist for those with this genetic variant.

PON1 (rs2299260 TT 67.1%
PON1 (rs2299262 CC 38.5%
PON1 (rs854569) 2 GG 58.6%
PON1 (rs2237584) CC 86.5%
PON1 (rs3917478) TT 79.3%
PON1 (rs854566) 2 GG 66.6%
CYP
CYP1A1 (rs4986883) TT99.9% | CYP, which stands for Cytochrome P450, are enzymes that help the liver clear toxic substances that can harm
CYP1A1*2C A4889G (rs1048943) TT91% us. This is called Phase 1 liver detox.
CYP1A1*4 C2453A (rs1799814) GG 91.2% | If there are many variants in CYP enzymes, dangerous substances may not be cleared as effectively as they
CYP1A2 (rs762551) AA 509 | Should.
CYP1B1 L432V (rs1056836) GG 32.9% | |f there are many variants in CYP, along with variants in PON1, SOD and Glutathione, it may be possible that
CYP1B1 R48G (rs10012) 1 GC50.4% | You have more difficulty than others, in removing toxic substances. Speak to your health care professional
how you may support detoxification if this is a concern for you.
CYP2A6*2 A1799T (rs1801272) AA 93.3%
CYP2C19 (rs12248560) CC62.8%
CYP2C9*3 A1075C (rs1057910) AA 87.6%
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NOS & Circulation Support

The NOS enzyme uses BH4 and L-Arginine to create Nitric Oxide, the critical molecule needed for vasodilation and many other factors. If there is inadequate BH4 or variants in
NOS, the arginine may instead create the free radical superoxide. Superoxide then combines with nitric oxide to create the very strong oxidizing agent peroxynitrite. This is called
NOS uncoupling. NOS uncoupling causes inflammation and may weaken the immune system.

The more factors that lessen BH4, (A1298C, DHFR, QDPR) the higher the likelihood of peroxynitrite production.

Urea cycle dysfunction will contribute to lowering BH4, because BH4 is needed to clear ammonia not removed by the Urea Cycle.
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Gene Name Variants Metrics
NOS
NOS1 (rs7295972) 2 GG 26.1% | All isoforms of NOS utilize I-arginine as the substrate, and molecular oxygen and reduced nicotinamide-
NOS1 (rs547954) 2 GG 66.6% adenine-dinucleotide phosphate (NADPH) as co-substrates. o . . . .
NOS monomers are capable of transferring electrons from reduced nicotinamide-adenine-dinucleotide
NOS1 (rs1483757) 1 AG 49.3% | phosphate (NADPH).
NOS1 (rs576881) ! AG 46.8% NOS1 is ubiquitously expressed, with high level of expression in skeletal muscle.
NOS1 (rs1552228) AA 76%
NOS1 (rs2650163) AA 79.5% | NOS2is expressed in liver and is inducible by a combination of lipopolysaccharide and certain cytokines.
NOS1 T2202C (rs2293054) 2 GG 30.6% | variations in NOS3 are associated with susceptibility to coronary spasm.
NOS1 (rs9658570) AA 80.8%
NOS1 (rs816354) AA91.2%
NOS1 (rs545654) 1 CT 50.2%
NOS1 (rs2293050) 1 CT 49%
NOS1 (rs561712) 1 CT47%
NOS1 (rs7309163) 1 CT 46.4%
NOS1 (rs3825102) 1 CA 45.8%
NOS1 (rs10774910) CC43.4%
NOS1 (rs2077171) CC48.2%
NOS1 (rs9658281) CC50.7%
NOS1 (rs1552227) 1 CT 40.9%
NOS1 (rs4767533) 1 CT 34.9%
NOS1 (rs12829185) CC62.7%
NOS1 (rs3782219) 1 CT 31.9%
NOS1 (rs3782218) CC67.6%
NOS1 (rs17509231) CC76%
NOS1 (rs1093325) CC82.5%
NOS1 (rs1093329) GG 34.6%
NOS1 (rs693534) 1 GA 47.3%
NOS1 (rs9658350) 2 AA 62.6%
NOS1 (rs10744891) 1 GT 41.2%
NOS1 (rs2293052) 1 GA 45.5%
NOS1 (rs1047735) GG 47%
NOS1 (rs4766843) GG 47.4%
NOS1 (rs2682826) GG 52.9%
NOS1 (rs3782221) 1 GA 34.9%
NOS1 (rs3741475) GG 62%
NOS1 (rs877995) GG 63.6%
NOS1 (rs1520811) GG 66.4%
NOS1 (rs7314935) GG 77.8%
NOS1 (rs2293055) 1 GA 16.8%
NOS1 (rs816347) GG 86.3%
NOS1 (rs11068450) GG 98.5%
NOS1 (rs1681506) 1 TC 46.9%
NOS1 (rs12578547) 1 TC37.4%
NOS1 (rs1004356) TT 67.5%
NOS1 (rs9658265) 1T 76.1%
NOS1 (rs12811583) 1 TC22.3%
NOS1 (rs7299154) 1 TG 22%
NOS1 A57373G (rs7298903) 1 TC 22%
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NOS1 (rs4767523) TT 81%
NOS1 (rs11611788) 1 TC 16.5%
NOS1 (rs9658535) TT 98.4%
NOS2 (rs2248814) 1 AG 45.5%
NOS2 (rs2297516) 1 AC 47.8%
NOS2 (rs9906835) 1 AG 59.2%
NOS2 (rs4795067) 1 AG 45.2%
NOS2 (rs1962380) AA 59.3%
NOS2 (rs2297515) 1 AC3.1%
NOS2 (rs200937263) CC 100%
NOS2 (rs8072199) 1 CT 48.1%
NOS2 (rs944725) 2 TT 16.7%
NOS2 (rs9282801) 1 CA 46.1%
NOS2 (rs3794766) 1 CT 36.2%
NOS2 (rs1113283) 1 CT 36%
NOS2 (rs944724) 1 CT 35.4%
NOS2 (rs2072324) 1 CA 33.5%
NOS2 (rs2872753) 1 GA 47%
NOS2 (rs3730013) 1 GA 44.5%
NOS2 (rs3794764) 1 GA 34.9%
NOS2 (rs2297518) GG 64.7%
NOS2 (rs3730014) GG 96.9%
NOS2 (rs201110646) TT 100%
NOS2 (rs2274894) 1 TG 46.6%
NOS2 (rs3729508) 2 CC36.7%
NOS2 (rs11080344) TT 28.8%
NOS2 (rs16949) 1 TC 36.5%
NOS2 (rs2255929) #N/A
NOS2 (rs17722851) TT 78.8%
NOS3 D298E (rs1800783) 1 AT 46.5%
NOS3 (rs2853795) AA 67.7%
NOS3 (rs3918186) AA 83.3%
NOS3 (rs3918188) 1 CA 45.7%
NOS3 (rs3918184) 1 CT 45.8%
NOS3 (rs743507) 2 TT 56.4%
NOS3 (rs3918227) CC83.7%
NOS3 (rs3918226) 1 CT 13.8%
NOS3 (rs1800779) 1 AG 46.2%
NOS3 (rs2853792) 1 GA 45.3%
NOS3 (rs2853796) 1 GT 49.3%
NOS3 (rs891511) GG 44.7%
NOS3 (rs1549758) 1 TC41.4%
Cardiovascular Genes
MTHFR C677T (rs1801133) GG 41.8% | Variants in these genes may contribute to circulatory issues. More information coming soon.
ADD1 G460W (rs4961) 2 TT 4.2%
ACE Del 16 (rs4343) 1 GA 49.7%
AGT C4072T (rs699) 1 GA 48.3%
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Valvular Calcific Stenosis

APOB (rs1042031) CC68.1%
APOB (rs6725189) GG 64%
IL10 (rs1800896) 1 TC49.1%
IL10 (rs1800872) 1 GT 36.7%
LPA (rs10455872) AA 88.5%
Calcific Valve Stenosis
CASR (rs1042636) AA 84.3%
IL10 (rs3024491) 1 CA 48.9%
IL10 (rs3021094) TT 81.5%
IL10 (rs3024498) TT 58.5%
IL1F9 (rs17659543) CC70.6%
PON1 Q192R (rs662) 2 CC9.7%

Research has found that these SNPs may be associated with valvular calcific stenosis with a high level of
evidence.

Research has found that these SNPs may be associated with calcific valve stenosis with a moderate level of
evidence.

BH4 Support

BH4 creates serotonin and dopamine, and combines with NOS to turn L-Arginine into Nitric Oxide.

Low BH4 will contribute to neurotransmitter imbalance as well as contribute to NOS uncoupling and the creation of superoxide and peroxynitrite.

Gene Name Variants Metrics
BH4 Production Factors
CBS C699T (rs234706) 2 AA11%
BHMT-08 (rs651852) CC27%
DHFR (rs1643649) TT 54.3%
SHMT2 (rs34095989) 1 GA 47.1%
MTHFR A1298C (rs1801131) 1 TG 42.7%
BH2 to BH4 Conversion
QDPR (rs1031326) 1 TC46.3%
QDPR (rs11722315) 1 CA 29.6%
QDPR (rs12645938) GG 91.6%
QDPR (rs3796809) GG 54.1%
GCH1 (rs2878169) GG 82.3%
DHFR
DHFR (rs1643649) TT 54.3%
DHFR (rs1650697) GG 56.6%
DHFR (rs865646) GG 47%
DHFR A20965G (rs1643659) TT 54.3%
DHFR C19483A (rs1677693) GG 54.2%
OXTR Empathy
OXTR (rs53576) 2 GG 45.9%

BH4 is critical for neurotransmitter production and making nitric oxide. Low BH4 can lead to impaired
neurotransmitter production and NOS uncoupling, thus resulting in the creation of the very dangerous,
peroxynitrite. These variants may lower the production or recycling of BH4.

QDPR produces the enzyme quinoid dihydropteridine reductase that recycles BH2 to BH4. Variants here,
along with other variants that impact BH4 production, may contribute to NOS uncoupling, where the
dangerous Peroxynitrite oxidizing agent is created.

The DHFR gene is a protein coding gene. DHFR converts dihydrofolate into tetrahydrofolate. DHFR has a key
role in cell growth.

Variants here will indicate the need for methyl folate and PRO NADH. BH4 Support and Glutathione Support
may also be needed.

For rs53576, studies have shown that individuals with the GG genotypes are more empathetic, can become
more attached, feel less lonely, have a decreased level of sociality, employ more sensitive parenting
techniques, and have lower rates of autism.

Neurotransmitter Support

COMT variants may slow neurotransmitter breakdown and may make the individual sensitive to methyl groups. However, this is complex and may not be the case every tie.

QDPR slows BH2 to BH4 conversion and BH4 Support may be needed.
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May need to support Peroxynitrite reduction, SOD, Glutathione, NOS, Urea Cycle, Ammonia, Choline, B12, Folate.

Gene Name Variants Metrics
comT
COMT (MIR4761) (rs6269) 1 AG 47.3%
COMT H62H (MIR4761) (rs4633) 1 CT 49.5%
COMT V158M (rs4680) 1 GA 49.4%
COMT-61 P199P (mood swings) GG 95.4%
(rs769224)
MAOA
MAOA (R297R) (rs6323) TT 55.8%
MAOA (rs3027397) 2 GG 31.6%
MAOA (rs2283724) AA50.7%
MAOA (rs2179098) GG 96.4%
MAOA (rs3027407) GG 63.5%
MAOA (rs1800466) AA 99.9%
MAOA (rs2235185) GG 55.8%
MAOA (rs979605) GG 55%
MAOA (rs5905418) AA 92.9%
MAOA (rs1803986) GG 100%
MAOA (rs1800464) AA91.2%
MAOA (rs1800659) 2 AA 34%
MAOA (rs58524323) GG 100%
MAOA (rs1799835) TT 100%
MAOA (rs3027399) 1 GC 10.3%
MAOA A16535C (rs5906883) CC55%
MAOA A85020G (rs2235186) GG 55.9%
MAOA C42794T (rs909525) TT 50.7%
MAOA G3638A (rs5953210) AA 55.7%
MAOA T1011C/1460C (rs1137070) CC54.7%
MAOA T89113C (rs2072743) 2 CC31.1%
MAOB
MAOB (rs1181251) CC 100%
MAOB (rs12558324) CC95.8%
MAOB (rs17852046) GG 100%
MAOB (rs17856663) CC 100%
MAOB (rs1799836) 1 TC45%
MAOB (rs2239441) GG 98.2%
MAOB (rs2283729) 1 GA 34.6%
MAOB (rs2311013) TT 92.8%
MAOB (rs3027448) TT 92.1%
MAOB (rs3027449) CC73.7%
MAOB (rs3027450) 1 AG 28.6%
MAOB (rs3027452) GG 73.9%
MAOB (rs5905512) 1 GA 48.3%
MAOB (rs5952799) CC75.4%
MAOB (rs7883073) TT 98.7%
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COMT is involved in breaking down excitatory neurotransmitters and detox reactions.

MAOA is one of two neighboring gene family members that encode mitochondrial enzymes which catalyze
the oxidative deamination of amines, such as dopamine, norepinephrine, and serotonin.

Variants in this gene will actually preserve serotonin. This can be helpful when there is low BH4 and poor
availability of amino acids that are the precursors to high peroxynitrite.

Variations in this gene have also been associated with antisocial behavior.

The protein encoded by this gene belongs to the flavin monoamine oxidase family. It is a enzyme located in
the mitochondrial outer membrane. It catalyzes the oxidative deamination of biogenic and xenobiotic
amines and plays an important role in the metabolism of neuroactive and vasoactive amines in the central
nervous system and peripheral tissues. This protein preferentially degrades benzylamine and
phenylethylamine.
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GABA (Glutamate to GABA)

GAD1 (rs16858988) GG 62.7%
GAD1 (rs769407) GG 56%
GAD1 (rs2058725) TT57.1%
GAD1 (rs3791851) TT 55.8%
GAD1 (rs3791850) GG 58.1%
GAD1 (rs12185692) AA 16.9%
GAD1 (rs3791878) GG 49.5%
GAD1 (rs10432420) GG 49.5%
GAD1 (rs3828275) TT 18.7%
GAD1 (rs701492) CC52.3%
GAD1 (rs3749034) GG 59.6%
GAD1 (rs2241165) TT 54.8%
GAD?2 (rs2236418) GG 4.2%
GAD?2 (rs8190612) CC77.2%
GAD?2 (rs7079102) GG 98.3%
GAD?2 (rs8190645) GG 86%
GAD?2 (rs8190646) AA 82.8%
GAD2 (rs11015008) GG 62.5%
GAD?2 (rs8190650) AA 82.4%
GAD?2 (rs2368160) GA 41.2%
GAD?2 (rs7906725) GA 41%
GAD2 (rs11015025) CC81.3%
GAD?2 (rs3781108) TC31.4%
GAD?2 (rs3781108) TC31.4%
GAD?2 (rs4749107) AG 41.2%
GAD?2 (rs3781107) CC74.8%
BH4 Factors
CBS C699T (rs234706) AA 11%
BHMT-08 (rs651852) CC27%
DHFR (rs1643649) TT 54.3%
SHMT2 (rs34095989) GA 47.1%
MTHFR A1298C (rs1801131) TG 42.7%
BH2 to BH4 Conversion
QDPR (rs1031326) TC 46.3%
QDPR (rs11722315) CA 29.6%
QDPR (rs12645938) GG 91.6%
QDPR (rs3796809) GG 54.1%
GCH1 (rs2878169) GG 82.3%
DAO
DAO (rs2070586) GG 68.4%
DAO (rs3741775) CC19%
DAOA (rs2391191) AA 14.9%
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The GAD enzyme converts glutamate to GABA. When someone has high glutamate and a lot of variants in
GAD, it creates conditions that may have high glutamate and low GABA that could increase stress and
conditions related to high glutamate. It has been observed, that Homozygous variants in GAD have more
impact that many Heterozygous. SER-GAB Assist and GABA Assist may be helpful if there is low GABA.

MTHFR A1298C may reduce the materials needed for BH4, while CBS699 and BHMT 08 may reduce it with
excess ammonia, while variants in DHFR and QDPR may reduce the conversion of BH2 to BH4.

If this is a concern for you, speak to your health care professional how you can boost BH4.

QDPR produces the enzyme quinoid dihydropteridine reductase that recycles BH2 to BH4. Variants here,
along with other variants that impact BH4 production, may contribute to NOS uncoupling, where the
dangerous Peroxynitrite oxidizing agent is created.

The name of this gene is D-amino-acid oxidase and DAO is the gene's official symbol. Health conditions
observed with this variant are: Schizophrenia, Bipolar Disorder, Primary Hyperoxaluria, ALS (Type 18), Autisn
and Crohn's Disease.

Studies have found that the A allele in rs2391191 is a possible genetic feature of certain health conditions
such as Schizophrenia, and Bipolar Disorder.
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OXTR
OXTR (rs2254298) 1 GA 22.1% | OXTR or Oxytocin Receptor encodes a protein that belongs to the G-protein coupled receptor family and
OXTR (rs237897) 1 AG 45.8% acts. asa rec.eptor for.c>?<ytocin. Qxytocin receptors regula.te a variety of different behaviors such as stress,
anxiety, social recognition, bonding, and maternal behavior.
OXTR (rs53576) 2 GG 45.9%
OXTR (rs2268491) 2 TT2.1% Variants in this gene can lead to a higher sensitivity to stress, and conduct disorders.
OXTR (rs9860869) 1 TG 19.4%
OXTR (rs237902) 1 GA 42.7%
OXTR (rs35413809) GG 82.2%
OXTR (rs2301261) CC82.6%
OXTR (rs35498753) TT 78.4%
OXTR (rs237915) TT 51.3%
OXTR (rs237893) AA 31.9%
OXTR (rs2139184) CC96.2%
OXTR (rs2268492) 1 CT 40.2%
OXTR (rs237887) 1 GA 48.1%
OXTR (rs11706648) 1 AC 44.5%
OXTR (rs7632287) GG 59.2%
OXTR (rs2268494) TT 83.6%
OXTR (rs1042778) 1 GT 46.9%
OXTR (rs11711703) AA 67.7%
OXTR (rs4686302) CC78.2%
OXTR (rs237908) CC99.9%
OXTR (rs237888) TT 88%
OXTR (rs237901) GG 100%
OXTR (rs13316193) 1 TC 45.8%
OXTR Empathy
OXTR (rs53576) 2 GG 45.9% | For rs53576, studies have shown that individuals with the GG genotypes are more empathetic, can become
more attached, feel less lonely, have a decreased level of sociality, employ more sensitive parenting
techniques, and have lower rates of autism.
DHFR
DHFR (rs1643649) TT 54.3% | The DHFR gene is a protein coding gene. DHFR converts dihydrofolate into tetrahydrofolate. DHFR has a key
DHFR (rs1650697) GG 56.6% | 'o¢ in cell growth.
DHFR (rs865646) GG 47% | Variants here will indicate the need for methyl folate and PRO NADH. BH4 Support and Glutathione Support
DHFR A20965G (rs1643659) TT54.3% | Mavalso be needed.
DHFR C19483A (rs1677693) GG 54.2%
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Carbamoyl-Phosphate Synthase

1

CPS1 (rs918233) 1 TC45.1%
CPS1 (rs1509821) CC81.7%

CPS1 (rs981024) 2 AA 15.8%
CPS1 (rs2012564) 2 GG 16.6%
CPS1 (rs17773128) 1 CT 14.3%
CPS1 (rs6749597) 1 GT 24%
CPS1 (rs2887913) 2 CC 15.9%
CPS1 (rs9789405) 1 CT 24.1%
CPS1 (rs2287603) AA 63.6%
CPS1 (rs2287602) 1 AG 23.7%
CPS1 (rs10515951) GG 85.5%
CPS1 (rs6714124) 1 CT 49.7%
CPS1 (rs7573258) 1 AG 48.6%
CPS1 (rs2371000) 1 CT 48.6%
CPS1 (rs2371001) 1 AG 49.6%
CPS1 (rs3821135) TT76.7%
CPS1 (rs7607205) 1 TG 47.6%
CPS1 (rs12468557) 1 CT 45.5%
CPS1 (rs2302909) GG 84.4%
CPS1 (rs2371011) 1 AG 40.5%
CPS1 (rs13010236) TT 82.6%
CPS1 (rs2287598) GG 69.3%
CPS1 (rs6435580) CC 46.1%
CPS1 (rs2270476) GG 87.6%
CPS1 (rs12997383) CC 75.4%
CPS1 (rs4672587) 2 GG 10.3%
CPS1 (rs4567871) CC 75.5%

Ornithine Transcarbamylase

OTC (rs72554348) GG 99.9%
OTC (rs7056866) AA 61%
OTC (rs5917584) CC65.2%
OTC (rs5963418) 1 GA 19.8%
OTC (rs5963419) CC21.6%
OTC (rs12557315) CC 66.3%
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The enzyme encoded by this gene catalyzes the synthesis of carbamoyl phosphate from ammonia and
bicarbonate. This synthesis is the first step in the Urea Cycle.

Carbamoyl phosphate is an intermediary metabolite in nitrogen disposal.

A mutated CPS1 gene may result in a carbamoyl phosphate synthetase | enzyme that is smaller than normal,
not correct in shape, or the enzyme may not be produced at all.

Studies have shown that polymorphisms in the CPS1 gene have been associated with pulmonary
hypertension. Polymorphisms in CPS1 may also reduce the production of nitric oxide (NO). A reduced
amount of nitric oxide can also lead to circulatory problems.

The OTC gene is responsible for providing the instructions for making the enzyme ornithine
transcarbamylase Ornithine transcarbamylase controls the reaction between carbamoyl phosphate (From
the first step of the urea cycle) with ornithine to form citrulline.

A mutated OTC gene will not be able to control the reaction between carbamoyl phosphate and ornithine
correctly. This in turn can cause a buildup of ammonia in the body.
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Argininosuccinate synthase 1

ASS1 (rs12554609) TT 84.3%
ASS1 (rs11243372) AG 48.9%
ASS1 (rs4740158) CC57.3%
ASS1 (rs914983) GG 45.4%
ASS1 (rs1615006) AG 44.3%
ASS1 (rs1653332) GG 16.3%
ASS1 (rs1215988) GG 38.5%
ASS1 (rs1215985) TC37.4%
ASS1 (rs590086) TC 16.9%
ASS1 (rs12551145) GA 13.5%
ASS1 (rs10901072) CC77.5%
ASS1 (rs652313) GG 75%
ASS1 (rs1215972) AG 22.3%
ASS1 (rs41302903) GG 88.4%
ASS1 (rs75912463) TT 97.7%
ASS1 (rs540140) GG 51.5%
ASS1 (rs480313) GG 51.2%
ASS1 (rs11243474) GG 75.4%
ASS1 (rs474330) GG 47.4%
ASS1 (rs17147023) TC 35.4%
ASS1 (rs553696) AA 45.2%
ASS1 (rs12375699) CT 47%
ASS1 (rs634432) TT 71.9%
ASS1 (rs544701) AA 75.7%
Argininosuccinate Lyase
ASL (rs12530898) GG 91.9%
ASL (rs313830) CT 37.4%
ASL (rs313829) GA 40.5%
Arginase 1
ARG1 (rs2246012) CC2.6%
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The ASS1 gene is responsible for providing the instructions for making the enzyme argininosuccinate
synthase 1. Argininosuccinate synthase 1 controls the reaction between the two amino acids citrulline (From
the second step of the urea cycle) and aspartate to form argininosuccinic acid.

A mutated ASS1 gene can prevent the liver from processing excess nitrogen into urea. This in turn can cause
a buildup of ammonia and other byproducts of the urea cycle (for example citrulline) in the bloodstream.

The ASL gene is responsible for providing the instructions for making the protein argininosuccinate lyase.
Argininosuccinate lyase creates arginine and fumarate from argininosuccinate acid (From the third step of
the urea cycle). The arginine is later broken down into urea and is excreted from the body.

A mutated ASL gene may not be able to form arginine and fumarate properly. This could lead to a buildup of
ammonia in the blood.

The ARG1 gene is responsible for providing the instructions for making the enzyme arginase. Arginase
controls the last step of the urea cycle. In this step, arginase removes nitrogen from arginine (From the
fourth step in the urea cycle) and converts this nitrogen into urea to be excreted from the body. Ornithine is
also produced in this reaction which is then used to repeat the cycle.

A mutated ARG1 gene may not be able to from a stable arginase enzyme. This can cause a build of ammonia
and arginine in the body.
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CNR1
CNR1 (rs806377) 2 CC 25.8% | The CNR1 gene encodes one of two cannabinoid receptors. The cannabinoid receptors are members of the
CNR1 (rs806375) 2 T 17.7% gua.n.ine.-nucleotide-binding protein (G-prt?tein) coupled r.ecept.or fam?ly, which inhibit adenylate cyclase
activity in a dose-dependent, stereoselective and pertussis toxin-sensitive manner. The two receptors have
CNR1 (rs806380) 2 GG 11.1% | been found to be involved in the cannabinoid-induced CNS effects (including alterations in mood and
CNR1 (rs806378) 2 TT7.1% | cognition).
CNR1 (rs6454673) 2 AA 8.3%
CNR1 T453T (rs1049353) CC 55.8%
CNR1 (rs6928813) AA 69%
CNR1 (rs9450898) CC68.7%
CNR1 (rs806368) TT 60.9%
CNR1 (rs12720071) TT 85.3%
CNR1 (rs806374) TT 42.8%
CNR1 (rs6454672) TT 75.9%
CNR1 (rs12205430) 2 CC4.3%
CNR1 (rs806369) 1 CT42.1%
CNR1 C88856331T (rs806370) CC74.2%
CNR1 (rs2023239) TT97%

Muscle Support (Creatine)

GAMT is the gene that converts SAMe and other cofactors into creatine, needed for muscle strength. Variants here could lead to muscle weakness.

Gene Name | Variants | Metrics
GAMT (Creatine)
GAMT (rs17851582) GG 82.7% | GAMT is the gene that converts SAMe and other cofactors into creatine, needed for muscle strength.
GAMT (rs55776826) CC 74.4% Variants here could lead to muscle weakness. GAMT Assist contains Creatine in a capsule that only opens in
- the intestinal tract for better absorption. However, use this with caution in kidney disease and hypertension.
GAMT (rs80338734) CC98.5%

Good Fats

Omega-3 fatty acids are considered essential fatty acids.

They are necessary for human health, but the body cannot make them.

Omega-3 fatty acids play a crucial role in brain function, as well as normal growth and development.

Omega-6 fatty acids are a family of pro-inflammatory and anti-inflammatory polyunsaturated fatty acids.

They are necessary for human health, but the body cannot make them.

Omega-9 fatty acids are a family of unsaturated fatty acids.

Unlike omega-3 fatty acids and omega-6 fatty acid, omega&minus;9 fatty acids are not classed as essential fatty acids.

This is because they can be created by the human body from unsaturated fat, and are therefore not essential in the diet.
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Gene Name Variants Metrics
ACSL1
ACSL1 (rs9997745) GG 73.3% | The protein encoded by this gene is an isozyme of the long-chain fatty-acid-coenzyme A ligase family.
ACSL1 (rs4862417) 1 AG 37.6% Although differing in substrate specificity, subcellular localization, and tissue distribution, all isozymes of this
- family convert free long-chain fatty acids into fatty acyl-CoA esters, and thereby play a key role in lipid
ACSL1 (rs13120078) 1 GA44.7% | biosynthesis and fatty acid degradation.
ACSL1 (rs12503643) GG 35%
ACSL1 (rs41278587) GG 94.7%
ACSL1 (rs6552828) 1 AG 47.8%
ACSL1 (rs72695682) CC90.3%
ACSL1 (rs72695685) TT 86.3%
Choline
PEMT (rs4244593) TT 17.3% | Variants in PEMT can impede choline production. Choline is needed by the liver and brain. PEMT variants
PEMT (rs4646406) 1T 26.2% have been tied to fatty liver. When there are PEMT variants, use CBS/BHMT with meals. The CBS variants,
- especially the CBS C699T, will cause homocysteine to rush downstream too quickly, potentially causing high
PEMT (rs7946) 1 CT 40.6% | glutamate and ammonia.
PNPLA3
PNPLA3 (rs738409) CC57.9% | Variants in this gene may cause a predisposition for fatty liver.
FADS
FADS1 (rs174546) 1 CT 43.7% | The proteins encoded by the FADS1, FAD2, and FADS3 genes are members of the fatty acid desaturase
FADS1 (rs174547) 1 TC 43.6% (FADS) gene family. Desaturase enzymes regulate the unsaturation of fatty acids through the introduction of
- a double bond between the carbons of the fatty acyl chain.
FADS1 (rs174548) 1 CG 41.5%
FADS1 (rs174549) 1 GA 40.6% A fatty acid is a carboxylic acid with a long aliphatic chain. This aliphatic chain can either be saturated or
unsaturated. Fatty acids that have carbon-carbon double bonds are known as unsaturated. Fatty acids
FADS1 (rs174550) 1 TC43.6% | without double bonds are known as saturated.
FADS1 (rs174556) 1 CT 40.5%
Fatty acids are usually derived from triglycerides or phospholipids. Fatty acids are important sources of fuel
FADS2 (rs174570) 1 CT24.2% | pecause, when they are metabolized, they yield large quantities of ATP. Fatty acid composition in
FADS2 (rs1535) 1 AG 44% membranes plays an important role in cellular processes. Many cell types can use either glucose or fatty
acids for this purpose.
FADS2 (rs174575) CC 55.9%
FADS2 (rs174576) 1 CA 44.6% | Variations in these genes may affect long-chain polyunsaturated fatty acids metabolism.
FADS2 (rs2072114) 1 AG 21.3%
FADS2 (rs174579) CC 63.5%
FADS?2 (rs2851682) 1 AG 17%
FADS2 (rs174592) 1 AG 46.4%
FADS2 (rs174602) 1 TC 33.5%
FADS2 (rs498793) #N/A
FADS2 (rs174611) 1 TC 39.8%
FADS2 (rs482548) CC 82.5%
FADS3 (rs174450) GG 23.1%
FADS3 (rs1000778) 1 AG 38.8%
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PANK
PANK1 (rs12412483) GG 94.5% | This gene encodes members of the pantothenate kinase family. Pantothenate kinase catalyzes the ATP-
PANK1 (rs2038921) 1 AG 48.2% dependent phosphorylation of pantothenate (vitamin B5) to give 4&prime;-phosphopantothenate. This
- reaction is the first and rate limiting step in the synthesis of coenzyme A (CoA).
PANK1 (rs10509577) AA 87.9%
PANK1 (rs10160034) CC 80.1% Coenzyme A (CoA) is a pantothenic acid derived metabolite that is essential for many crucial cellular
processes including energy, lipid and amino acid metabolism. About 4% of all known enzymes utilize CoA as

PANK1 (rs10881606) 1 TC44% | acofactor and CoA thioesters are essential for over 100 different reactions of the intermediary metabolism,
PANK1 (rs6586201) 1 CT 39.6% such as the Krebs Cycle. In humans, CoA synthesis requires cysteine, pantothenate, and ATP.
PANK1 (rs17482070) 1 AG 16.7%

PANK1 (rs7921294) 1 GT 48.3%

PANK1 (rs7091402) 1 TC 48.3%

PANK1 (rs997456) 1 GA 34.1%

PANK2 (rs6107373) GG 94.3%

PANK2 (rs6084513) 2 AA 27.3%

PANK2 (rs6084506) 1 CT 46.6%

PANK2 (rs4815628) 2 CC 28.6%

PANK2 (rs4815621) 2 GG 50%
PANK3 (rs11952767) CC99%

PANK4 (rs7535528) 1 GA 45.3%

PANK4 (rs2246732) 1 AG 36.3%

PANK4 (rs2236395) 1 AG 36.1%

PANK4 (rs1980789) AA91.1%

SAMe Support

The Methionine Cycle takes the amino acid methionine, uses the MAT gene to make SAMe. SAMe is the methyl donor that gives a methyl group where it is needed for well over
100 functions. The GAMT gene takes SAMe to make creatine.

After donating a methyl group and making creatine, SAMe turns into SAH and then the AHCY gene turns it into homocysteine.

Variants in MTRR, MTR, BHMT, PEMT will slow the conversion of homocystine into methionine.

Gene Name | Variants Metrics
GAMT (Creatine)
GAMT (rs17851582) GG 82.7% | GAMT is the gene that converts SAMe and other cofactors into creatine, needed for muscle strength.
GAMT (rs55776826) CC74.4% Variants here could lead to muscle weakness. GAMT Assist contains Creatine in a capsule that only opens in
i the intestinal tract for better absorption. However, use this with caution in kidney disease and hypertension.
GAMT (rs80338734) CC98.5%
MAT
MAT1 (rs11595587) GG 93.5% | The MAT Gene turns methionine into SAMe. Variants here may decrease the production of SAMe and create
MAT1 (rs12242871) 1 AG 49% high methionine. This can cause some serious health problems, including neurological issues. If there are a
lot of variants, consider doing the Doctor's Data Methylation Plasma test. This is especially true when there
MAT1 (rs1819684) GG 83.5% | are AHCY and GAMT variants as well. If there is high methionine, supporting BHMT may be contraindicated.
MAT1 (rs1985908) 1 AG 43.3% Glycine (GSH Assist) and reducing foods high in methionine may be helpful.
MAT1 (rs2993763) 1 AG 49.5%
MAT1 (rs4934028) 1 AG 48.9%
MAT1 (rs7081756) GG 13.5%
MAT1 (rs756208) 1 GA 42%

Vitamin A& D

Genetic Variants may impede Beta-Carotene to Vitamin A Conversion and may result in hyper beta-carotene and low Vitamin A.
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Vitamin D is involved in mineral and bone homeostasis, immune responses, anti-inflammation, anti-infection, and cancer prevention.

VDR TAQ Variants may lead to Vitamin D deficiency, Fok may lead to blood sugar issues and BSM may lead to bone mineral issues.

Gene Name Variants Metrics
BCMO1
BCMO1 A379V (rs7501331) CC60.3% | BCMOL1 or Beta-Carotene Oxygenase 1 is a protein coding gene. The protein encoded by this gene is a crucial
BCMO1 R267S (rs12934922) AA 31.8% | €nzyme in beta-carotene metabolism to vitamin A. It catalyzes the oxidative cleavage of beta-carotene into
- two retinal molecules. Vitamin A metabolism is important for vital processes such as vision, embryonic
BCMOL1 (rs4889294) TT31% | development, and skin protection. Polymorphisms in this gene can affect serum retinol concentration.
BCMO1 (rs11643312) GG 47.5% o
The most significant SNPs are BCMO1 A379V rs7501331, BCMO1 R267S rs12934922, and BCMO1 rs4889294
BCMO1 (rs6564862) CC48.7%
BCMO1 (rs7192178) AA 35.6% Research has found that double mutations in both BCMO1 A379V rs7501331 and BCMO1 R267S rs12934922
can cause a substantial reduction in the conversion of beta-carotene into retinol | in Females.
BCMO1 (rs8046134) GG 60.2%
BCO1 (rs6564863) 1 CT 44.4%
BCMO1 (rs117523015) AA 97.6%
BCMO1 (rs7202895) AA 91.3%
BCMO1 (rs117887860) CC99.5%
BCMO1 (rs4889298) 2 TT 23.9%
BCMO1 (rs11865869) AA 60.5%
BCMO1 (rs3803651) AA 58.3%
BCMO1 (rs11647597) TT 58.2%
Vitamin D Receptor
VDR Tagl (rs731236) 2 GG 15.2% | Variants in the VDR (Vitamin D receptor) Taq may lower the Vitamin D in the body and supplementation is
VDR Fokl (rs2228570) 1 GA 46.5% needed. More information will be coming on the VDR Fol and VDR BSM. The Vitamin D rating, is only
; calculated based upon the TAQ, and not the other Vitamin D genes. More information will be added here on
VDR Bsml (rs1544410) 2 TT 15.6% | the others in the future.
PANK
PANK1 (rs12412483) GG 94.5% | This gene encodes members of the pantothenate kinase family. Pantothenate kinase catalyzes the ATP-
PANK1 (rs2038921) 1 AG 48.2% dependent phosphorylation of pantothenate (vitamin B5) to give 4&prime;-phosphopantothenate. This
; reaction is the first and rate limiting step in the synthesis of coenzyme A (CoA).
PANK1 (rs10509577) AA 87.9%
PANK1 (rs10160034) CC 80.1% Coenzyme A (CoA) is a pantothenic acid derived metabolite that is essential for many crucial cellular

processes including energy, lipid and amino acid metabolism. About 4% of all known enzymes utilize CoA as

PANK1 (rs10881606) 1 TC44% a cofactor and CoA thioesters are essential for over 100 different reactions of the intermediary metabolism,
PANK1 (rs6586201) 1 CT39.6% | such asthe Krebs Cycle. In humans, CoA synthesis requires cysteine, pantothenate, and ATP.
PANK1 (rs17482070) 1 AG 16.7%
PANK1 (rs7921294) 1 GT 48.3%
PANK1 (rs7091402) 1 TC 48.3%
PANK1 (rs997456) 1 GA 34.1%
PANK2 (rs6107373) GG 94.3%
PANK2 (rs6084513) 2 AA 27.3%
PANK2 (rs6084506) 1 CT 46.6%
PANK2 (rs4815628) 2 CC 28.6%
PANK2 (rs4815621) 2 GG 50%
PANK3 (rs11952767) CC99%
PANK4 (rs7535528) 1 GA 45.3%
PANK4 (rs2246732) 1 AG 36.3%
PANK4 (rs2236395) 1 AG 36.1%
PANK4 (rs1980789) AA91.1%
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mTOR

mTOR is one of the body&rsquo;s protein synthesis regulators, energy sensors, and nutrient sensors of amino acid availability, specifically of Leucine.

mTOR is activated when ATP levels are high, and blocked when ATP levels are decreased.

Gene Name Variants Metrics
mTOR
MTOR (rs2536) TT94.1% | The protein encoded by MTOR facilitates cellular responses to stresses such as DNA damage, and nutrient
MTOR (rs12139042) GG 94.4% | deprivation.
MTOR (rs17036350) CC93%
MTOR (rs2275522) GG 94.1%
MTOR (rs11121691) 1 CT 35.4%
MTOR (rs868080) CC93%
MTOR (rs3737611) AA 93%
MTOR (rs1770344) CC 99.9%
MTOR (rs2275527) 1 GA 35.3%
MTOR (rs1417131) 1 TC 35.2%
MTOR (rs3730381) GG 94.1%
MTOR (rs1057079) 1 TC 39%
MTOR (rs2275942) AA 94.1%
MTOR (rs2791643) 1 TC 35.7%
MTOR (rs1770345) 2 AA 29.9%
MTOR (rs17036458) GG 94.5%
MTOR (rs143435072) CC 99.9%
MTOR (rs28991014) AA 89.3%
MTOR (rs11121697) AA 94.1%
MTOR (rs2273127) AA 94.4%
MTOR (rs4845986) 1 CG 39.2%
MTOR (rs1064261) 1 AG 38.8%
MTOR (rs17229172) AA 98.3%
MTOR (rs7524202) 1 CT 38.8%
MTOR (rs1135172) 1 GA 39.2%
MTOR (rs12141961) CC94.3%
MTOR (rs4845987) 1 CG 39.7%
MTOR (rs12142905) TT 93.8%
MTOR (rs17229137) TT 96.9%
RPTOR
Raptor is involved in the control of mTORC1. Raptor might affect mTORC1 activity by regulating assembly of
the complex and by recruiting substrates for mTOR.
mLST8
MLST8 (rs3160) | | TT39.2% | mLST8 is a subunit of both mTORC1 and mTORC2. The role of mLST8 in mTORC1 function is unclear. A
deletion of this protein does not affect mTORC1 activity in vivo.
PRAS40
AKT1S1 (rs4802634) | 1 | TC48.8% | Upon activation, mTORC1 directly phosphorylates PRAS40, which reduces their physical interaction with

mTORC1 and further activates mTORC1 signaling.
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Deptor
DEPTOR (rs17220787) AA 95% Upon activation, mTORC1 directly phosphorylates Deptor, which reduces their physical interaction with
DEPTOR (rs2037344) AA 52.8% mTORC1 and further activates mTORC1 signaling.
DEPTOR (rs4871028) AA57.6%
DEPTOR (rs7010457) AA 86.6%
DEPTOR (rs7386139) AA 66%
DEPTOR (rs7388491) 1 AG 34.8%
DEPTOR (rs7820543) 1 AC47%
DEPTOR (rs7820945) AA 83.4%
DEPTOR (rs7833689) 1 GA 48.2%
DEPTOR (rs7836436) AA 82.8%
DEPTOR (rs11778912) AA 70.7%
DEPTOR (rs4871827) 1 GA 44.5%
DEPTOR (rs10088028) CC94.1%
DEPTOR (rs12541789) 1 TC 47.4%
DEPTOR (rs12679478) 1 CT 37.5%
DEPTOR (rs1519810) CC67.6%
DEPTOR (rs1554376) CC43.2%
DEPTOR (rs16893285) CC67.1%
DEPTOR (rs2875930) CC60.3%
DEPTOR (rs7835799) CC83.4%
DEPTOR (rs1051534) 1 AG 47.8%
DEPTOR (rs11984766) 1 AG 49.2%
DEPTOR (rs2271900) GG 52.8%
DEPTOR (rs2326434) GG 63.6%
DEPTOR (rs7005380) 1 GA 45.5%
DEPTOR (rs867709) 2 TT 15.3%
DEPTOR (rs11781657) 1 TG 48.6%
DEPTOR (rs17820797) 1 TC30.1%
DEPTOR (rs2037342) TT 53%
DEPTOR (rs2176751) TT 50.3%
DEPTOR (rs3930200) TT 57.9%
DEPTOR (rs4501620) TT 83.4%
DEPTOR (rs4871819) TT 44.2%
DEPTOR (rs6469877) TT 67.6%
DEPTOR (rs6469890) 1 TC 49.3%
DEPTOR (rs7821842) TT 65.6%
DEPTOR (rs869340) 1 TC37.5%
DEPTOR (rs908945) TT57.5%
EIF4E
EIF4E (rs6532774) GG 83.2% | The protein encoded by EIF4E is a component of the eukaryotic translation initiation factor 4F complex. The
EIFAE (rs6852715) 1 CT 48.2% :r’:lc:sded protein aids in translation initiation by recruiting ribosomes to the 5'-cap structure of messenger
EIF4E (rs12651447) AA93.1%
EIF4E (rs17028238) CC88.2%
EIF4E (rs17570252) 1 TC38.7%
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4E-BP1
EIF4EBP1 (rs28377666) 1 GA 33.1% | The protein encoded by this gene directly interacts with elF4E. Interaction of this protein with elF4E inhibits
EIFAEBP1 (rs17736439) AA 98.1% complex as§emb.ly .and rept.'esse.s tr.ansla.tion. This.pro.tei.n is .phos.ph.orylated in response tg various signals
such as UV irradiation and insulin signaling, resulting in its dissociation from elF4E and activation of mRNA
EIF4EBP1 (rs28368989) 1 TC33.2% | translation.
EIF4EBP1 (rs6605631) 1 TC33.3%
S6K1
RPS6KB1 (rs180515) AA 42.2% | The protein encoded by this geen responds to mTOR signaling to promote protein synthesis, cell growth, and
RPSGKB1 (rs117352420) ccgg.7% | cell proliferation.
RPS6KB1 (rs1292034) GG 31.2%
RPS6KB1 (rs8071475) TT 55.2%
RPS6KB1 (rs180535) TT 70%
IRS1
IRS1 (rs1366757) CC82.5% | The protein encoded by this gene is phosphorylated by the insulin receptor tyrosine kinase. Variations in this
IRS1 (rs1560251) CCc80.4% | geneare associated with type Il diabetes and susceptibility to insulin resistance.
IRS1 (rs1801120) GG 99.9% | Activation of S6K1 by mTORC1 promotes the phosphorylation of IRS1 and reduces its stability.
IRS1 (rs1801123) TT 79.8%
IRS1 (rs1801277) TT 99.9%
IRS1 (rs1801278) 1 CT 10.9%
IRS1 (rs3731596) AA 99.5%
IRS1 (rs9282766) CC77.2%
IRS1 (rs10205923) GG 83.6%
IRS1 (rs16822604) CC94%
IRS1 (rs16822615) GG 94.2%
IRS1 (rs16822633) AA 89.2%
IRS1 (rs17208239) GG 86.3%
IRS1 (rs17208470) 1 CA 17.2%
IRS1 (rs17268434) GG 94.6%
IRS1 (rs41265094) CC97.9%
GSK3B
The protein encoded by the GSK3B gene is a serine-threonine kinase belonging to the glycogen synthase
kinase subfamily. It is a negative regulator of glucose homeostasis and is involved in energy metabolism,
inflammation, ER-stress, mitochondrial dysfunction, and apoptotic pathways. Variations in this gene may be
associated with Parkinson disease and Alzheimer disease.
SKAR
POLDIP3 (rs9611824) 1 CT 8.6% | The protein encoded by this gene is involved the in regulation of translation.
POLDIP3 (rs4822173) GG 74.6%
POLDIP3 (rs4822171) GG 77.5%
POLDIP3 (rs1043606) TT 65.9%
POLDIP3 (rs137098) TT 74.3%
POLDIP3 (rs137094) AA 63.8%
POLDIP3 (rs137085) TT 45.4%
PDCD4
PDCD4 (rs2146544) GG 90.6% | The PDCD4 gene is a tumor suppressor and encodes a protein that binds to EIF4A1 and inhibits its function
PDCD4 (rs6585021) CC80.5% | PYPreventing RNA binding.
PDCD4 (rs7081726) GG 91.6%
PDCD4 (rs10787287) TT 60.3%
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eEF2K
EEF2K (rs2113143) CT 41.7%
EEF2K (rs2290829) CC 80.6%
EEF2K (rs4783446) AA 81.8%
EEF2K (rs4783448) CC 83.8%
EEF2K (rs4783449) CC5.7%
EEF2K (rs8057830) CC11.6%
EEF2K (rs9922510) TT 11.5%
EEF2K (rs9935059) AA 82%
EEF2K (rs11643979) TT 92%
EEF2K (rs137985480) CC 99.9%
Ribosomal Protein S6
RPS6 (rs957) GG 83.1%
TIF-IA
RRN3 (rs4985147) TT 16.5%
RRN3 (rs3751877) TT 77.6%
SREBP1
SREBF1 (rs11868035) GG 45.7%
SREBF1 (rs9902941) TT 37%
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The EEF2K gene encodes a highly conserved protein kinase in the calmodulin-mediated signaling pathway
that links activation of cell surface receptors to cell division.

The protein encoded by RPS6 may contribute to the control of cell growth and proliferation through the
selective translation of particular classes of mRNA.

The protein encoded by RRN3 is required for efficient transcription initiation by RNA polymerase .

The protein encoded by RRN3 is a transcriptional activator required for lipid homeostasis.
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PPARGC1A

PPARGC1A (rs4550905) AA 47.3%

PPARGC1A (rs11724368) AT 36%
PPARGCIA (rs2970856) AG 33.6%
PPARGCIA (rs2290604) AA 84.5%
PPARGC1A (rs17847356) AA 88.8%
PPARGC1A (rs17847350) AA 90.8%
PPARGCIA (rs3821952) AA 91.3%
PPARGC1A (rs76712476) AA 93.5%
PPARGCI1A (rs9996943) CC35.6%
PPARGCIA (rs8192678) CT 44.9%
PPARGC1A (rs10028665) CC55.9%
PPARGCIA (rs4697426) CT 34.6%
PPARGC1A (rs13117172) CC67.4%
PPARGCIA (rs3755862) CC87.5%
PPARGCIA (rs3774909) CC90.8%

PPARGCIA (rs3774923) CC91%
PPARGCIA (rs2946385) TT17.2%
PPARGCIA (rs2970853) GA 38.4%
PPARGCIA (rs2932976) GG 56.8%
PPARGC1A (rs12500214) AA 5.2%
PPARGCIA (rs2970873) GG 71.7%
PPARGC1A (rs16874276) GG 86.2%
PPARGCIA (rs3774902) GG 87.1%
PPARGCIA (rs3774921) TC 49.7%
PPARGCIA (rs4235308) TC47.8%
PPARGC1A (rs13131226) TT47.7%
PPARGC1A (rs17637318) TT 53.4%
PPARGCIA (rs7656250) TT 55.6%
PPARGCIA (rs4361373) TT 69.3%
PPARGCIA (rs7665116) TT73.2%
PPARGCIA (rs4452416) TT 74.5%
PPARGCIA (rs1388332) TT 84.2%
PPARGCIA (rs7682765) TT 88.5%
PPARGCIA (rs2305681) TT 90.8%
PPARGC1A (rs35133598) TT 94.6%

YY1

YY1 (rs7153665) GG 36.7%

YY1 (rs8021068) GA 38%
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The protein encoded by the PPARGC1A gene is a transcriptional coactivator that regulates the genes
involved in energy metabolism. This protein may be also involved in controlling blood pressure, regulating
cellular cholesterol homoeostasis, and the development of obesity.

Increased NAD+ subsequently stimulates SIRT1 activity, which in turn activates PPARGC1A.

The YY1 gene is a ubiquitously distributed transcription factor belonging to the GLI-Kruppel class of zinc
finger proteins. The protein encoded by the YY1 gene is involved in repressing and activating a diverse
number of promoters.
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AMPK
PRKAA1 (rs3805486) AA 73.5% | The protein encoded by the PRKAA1 gene belongs to the ser/thr protein kinase family. It is the catalytic
PRKAA1 (rs466108) CC 48.8% subunit of the 5'-prime-AMP-activated protein kinase (AMPK).
PRKAAL1 (rs6882903) 2 AA 14.4% | The protein encoded by the PRKAA2 gene is a catalytic subunit of the AMP-activated protein kinase (AMPK).
PRKAAL (rs3805492) 17 55.6% AMPK is a cellular energy sensor conserved in all eukaryotic cells. AMPK regulates the activities of a number
PRKAA1 (rs12188129) GG 72.4% | of key metabolic enzymes through phosphorylation.
PRKAA1 (rs257009) TT 48.3%
PRKAA1 (rs11747210) TT 39.8%
PRKAA2 (rs115626353) #N/A
PRKAAZ2 (rs79616239) AA91.6%
PRKAA2 (rs3738567) TT 52.1%
PRKAA2 (rs11206890) 1 TC 49.8%
PRKAAZ2 (rs9803799) 1 TG 5.3%
PRKAAZ2 (rs2796516) CC69.2%
PRKAA2 (rs2796498) 1 AG 49.5%
PRKAA2 (rs2746347) CC77.1%
PRKAA2 (rs2746342) 1 TG 45.5%
PRKAA2 (rs1124900) 1 TG 48.5%
PRKAA2 (rs857156) 1 TA 49%
PRKAA2 (rs706466) AA 27.4%
TSC1
TSC1 (rs1050700) 1 TC41.3% | The TSC1 gene encodes a growth inhibitory protein thought to play a role in the stabilization of tuberin.
TSC1 (rs10491534) 1T 79.8% Variations in this gene have been associated with tuberous sclerosis.
TSC1 (rs739441) 2 CC10.2%
TSC1 (rs739442) GG 19.2%
TSC1 (rs2809244) 1 CA 37.6%
TSC1 (rs4962081) GG 84.6%
TSC1 (rs11243929) 1 TC33.7%
TSC1 (rs1076160) CC27%
TSC1 (rs11243931) 1 AG 25.1%
TSC1 (rs10901219) CC82.6%
TSC1 (rs2519757) TT 87.6%
TSC1 (rs2809246) GG 93.9%
TSC1 (rs10901220) 1 GA 25%
TSC1 (rs147614350) TT 98.5%
TSC1 (rs13295430) GG 79.8%
TSC1 (rs3761840) TT 28.1%
TSC1 (rs7874234) 1 CT 35.2%
TSC2

TSC2 is a protein coding gene. All 421 TSC2 SNPs can be found in the gene report.

Studies have shown that TSC2 increased glutamine uptake and metabolism.
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Rheb
RHEB (rs17635967) AA 89% | The protein encoded by this gene is vital in regulation of growth and cell cycle progression due to its role in
RHEB (rs717775) AA 48.7% the insulin/mTOR/S6K signaling pathway.
RHEB (rs3753151) 2 CC19.2%
RHEB (rs2299965) CC23.4%
RHEB (rs13224450) 1 AG 31.4%
RHEB (rs6972955) GG 29.1%
RHEB (rs6956669) TT 98.4%
RHEB (rs2299967) 2 TT 23.1%
RHEB (rs2299962) 2 1T 17.6%
PTEN
PTEN (rs2673832) AA 80.4% | Phosphatase tensin homolog on chromosome ten (PTEN) is a phosphatase involved in the inhibition of the
PTEN (rs2299939) CC 65.2% PI3K-Akt-mTOR signal cascade.
PTEN (rs701848) 2 CC16.8%
PML
PML (rs11072463) AA 40.4% | The protein encoded by this gene functions via its association with PML-nuclear bodies (PML-NBs) in a wide
P i85169) [ cotaon | et et el s g mor presionarscipon) g, i
PML (rs8039584) CC92.5%
PML (rs5742915) TT 32.7%
PML (rs3784563) GG 54.2%
PML (rs3784556) CC76.2%
PML (rs1078555) 2 GG 8.6%
PML (rs1036673) CC7.8%
PML (rs876383) GG 31.8%
PML (rs743580) 2 GG 24.1%
SLC1A5
SLC1A5 (rs1060043) GG 80.7% | The SLC1A5 gene encodes a sodium-dependent neutral amino acid transporter.
SLCIAS (rs2070246) ! GA33.6% Glutamine is transported into cells through SLC1A5.
SLC1A5 (rs3027957) TT 65.1%
SLC1A5 (rs313853) 1 TC44.4%
SLC1A5 (rs8105903) 1 AC 48.9%
SLC1A5 (rs1862336) CC59.2%
SLC7A5
SLC7A5 (rs3889228) CC53.5% | SLC7AS is a Protein Coding gene.
SLCTAS (rs16943315) GG 54.5% Glutamine is transported into cells through SLC7A5.
SLC7A5 (rs9938601) 2 AA 17.8%
SLC7A5 (rs1060251) GG 99.9%
SLC7A5 (rs750950) AA 45.2%
SLC7AS (rs11865049) GG 91.6%
SLC7A5 (rs1060250) GG 99.8%
SLC7AS (rs17853937) TT 99.9%
SLC7A5 (rs4843718) GG 52.5%
SLC7AS5 (rs876985) TT 41.7%
SLC7AS5 (rs731710) AA 38%
SLC7A5 (rs4240803) GG 48.2%
SLC7A5 (rs4843272) CC48.5%
SLC7A5 (rs4465613) 2 TT 17.4%
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SLC3A2

SLC3A2 (rs4726) CC 60%
SLC3A2 (rs489381) GG 78.1%
SLC3A2 (rs2070870) TT 51.9%
SLC3A2 (rs12794763) 2 GG 2.2%
VDR
VDR G14442A (rs3890733) 1 CT 42.9%
VDR G48288246A (rs11574026) 1 GA 18.7%
VDR G48293716T (rs11168293) 1 GT 42.9%
Rictor
RICTOR (rs10941413) AA 92.8%
RICTOR (rs2043112) 1 GA 48%
RICTOR (rs1239276) 1 AG 48.9%
RICTOR (rs9292729) 1 TC 47.5%
RICTOR (rs12233987) 1 TC 48%
RICTOR (rs200068996) GG 100%
RICTOR (rs6883671) GG 68.8%
mSIN1
MAPKAP1 (rs10986769) AA 98.3%
MAPKAP1 (rs13295422) AA 76.9%
MAPKAP1 (rs484821) AA 67.3%
MAPKAP1 (rs10760398) AA 45.4%
MAPKAP1 (rs563238) AA 91.7%
MAPKAP1 (rs925473) 1 AG 46.9%
MAPKAP1 (rs7861903) GG 91.4%
MAPKAP1 (rs829179) 1 AG 13.5%
MAPKAP1 (rs871391) CC51%
MAPKAP1 (rs10819061) CC 85.3%
MAPKAP1 (rs13293034) 1 CT 45.5%
MAPKAP1 (rs17257143) 1 CT 25.1%
MAPKAP1 (rs4838278) 1 TC 46.6%
MAPKAP1 (rs7853181) 1 AG 49.3%
MAPKAP1 (rs200043622) GG 99.9%
MAPKAP1 (rs7031865) GG 98.2%
MAPKAP1 (rs2900229) 2 GG 15.9%
MAPKAP1 (rs683590) TT91%
MAPKAP1 (rs2416963) 1 CT 48.7%
MAPKAP1 (rs7022356) TT 54.7%
MAPKAP1 (rs490333) 2 TT 18%
MAPKAP1 (rs829311) TT19.1%
MAPKAP1 (rs16928344) TT 98.7%
MAPKAP1 (rs11793676) TT 92.5%
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This gene is a member of the solute carrier family and encodes a cell surface, transmembrane protein.

Glutamine is transported out of the cells through SLC3A2.

Vitamin D3 can down-regulate the expression of mTOR protein, thus inducing autophagy by inhibiting the
mTORC1 complex.

Rictor is a subunit of MTORC2, which regulates cell growth and survival in response to hormonal signals.
mTORC2 is activated by growth factors, but, in contrast to mTORC1, seems to be nutrient-insensitive.

mSIN1 encodes a subunit of mTORC2.
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PRR5
PRR5 (rs1077163) 1 AG 46.6% | The PRR5 gene encodes a protein with a proline-rich domain. This gene is reported to contain a tumor
PRRS (rs734799) AA 39.79% | SuPpressor gene that may be involved in breast and colorectal tumorigenesis. The protein is a component of
mTORC2.
PRR5 (rs6007260) AA 43.4%
PRR5 (rs6006849) 2 CC 9%
PRR5 (rs6007249) 2 GG 7.6%
PRR5 (rs1077166) AA 56.6%
PRR5 (rs916402) AA 64%
PRRS5 (rs3329) AA 68.6%
PRRS5 (rs16992660) AA 79.3%
PRR5 (rs880857) AA 95.3%
PRR5 (rs3761485) 1 CT 48.1%
PRR5 (rs763216) 1 CT49.1%
PRR5 (rs873724) 2 TT 22.9%
PRR5 (rs2097535) CC46.9%
PRRS5 (rs34926500) CC74%
PRR5 (rs9614870) 1 CT17.2%
PRR5 (rs743895) CC82.5%
PRR5 (rs9614882) CC84.3%
PRR5 (rs132405) 1 GT 45%
PRR5 (rs5765901) GG 42.3%
PRR5 (rs739276) GG 50.6%
PRR5 (rs5764957) GG 60.9%
PRR5 (rs5765930) GG 68.8%
PRR5 (rs129574) 1 GT 25.9%
PRR5 (rs7284238) 2 AA 1.8%
PRR5 (rs7292339) TT 18.8%
PRR5 (rs763214) TT 28.3%
PRR5 (rs3761483) 1 TC37.2%
PRR5 (rs1005518) TT 60.7%
PRR5 (rs1476049) TT 69.2%
PRR5 (rs12170561) TT 88.1%
AKT
AKT1 (rs74090022) CC91.2% | AKT1is one of 3 closely related serine/threonine-protein kinases (AKT1, AKT2 and AKT3) called the AKT
AKT1 (rs36214558) TT 93% kina.se, whit.:h regulate many processes including metabolism, proliferation, cell survival, growth and
angiogenesis.
AKT1 (rs3803304) CC56%
AKT1 (rs3730358) GG 72.2%
AKT1 (rs2498788) GG 82.1%
AKT1 (rs2494743) 1 TC 19.6%
AKT1 (rs2494738) GG 84.6%
AKT1 (rs2494731) 1 GC44.2%
AKT1 (rs1130233) CC57.2%
PDK1
PDK1 (rs3769321) AA 66.3% | Pyruvate dehydrogenase (PDH) is a mitochondrial multienzyme complex that catalyzes the oxidative
PDK1 (rs13394924) CC77.5% decarboxylation of pyruvate and is one of the major enzymes responsible for the regulation of homeostasis
of carbohydrate fuels.
PDK1 (rs6738196) CC66.4%
PDK1 (rs12693005) TT77.5%
PDK1 (rs1530864) AA 91.8%
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FOXO01
FOXO1 (rs142996055) AA 94.7%
FOXO1 (rs7986407) AA 46.6%
FOXO1 (rs7981045) AA 57.5%
FOXO1 (rs2755217) AA 77.5%
FOXO1 (rs2755209) 2 AA 36.1%
FOXO1 (rs2701880) AA 85.2%
FOXO1 (rs2721069) 2 CC46.2%
FOXO1 (rs1923249) 2 CC 46.5%
FOXO1 (rs1334241) CC64.1%
FOXO1 (rs17630266) GG 92.2%
FOXO1 (rs17446614) GG 71.5%
FOXO1 (rs10507486) GG 64.4%
FOXO1 (rs9549244) 2 GG 46.5%
FOXO1 (rs4943794) GG 64.3%
FOXO1 (rs2951787) 2 AA 15.5%
FOXO1 (rs12876443) TT 80.6%
FOXO1 (rs9549235) TT 93.5%
FOXO1 (rs7323267) T 65.5%
FOXO1 (rs2721068) 2 TT52.7%
FOXO03a
FOXO3 (rs13220810) 1 TC 36.4%
FOXO3 (rs13217795) TT 47.3%
FOXO3 (rs12207868) AA 80.1%
FOXO3 (rs12206094) CC51.4%
FOXO3 (rs12202209) TT 80.2%
FOXO3 (rs12200646) GG 77.4%
FOXO3 (rs11153120) CC80.1%
FOXO3 (rs10499051) AA 81%
FOXO3 (rs9486913) CC70.4%
FOXO3 (rs9480866) CC70.1%
FOXO3 (rs9400239) CC47%
FOXO3 (rs9384680) TT 89.3%
FOXO3 (rs9372190) TT 81%
FOXO3 (rs9285397) TT 68.9%
FOXO3 (rs7772662) AA 77.7%
FOXO3 (rs7762395) GG 71.2%
FOXO3 (rs7341233) TT 77.8%
FOXO3 (rs3813498) 2 CC7.7%
FOXO3 (rs3800231) 2 GG 48.7%
FOXO3 (rs3800230) T 77.2%
FOXO3 (rs3800229) 2 TT 48.5%
FOXO3 (rs2883881) AA 81%
FOXO3 (rs2802292) 2 TT 36.9%
FOXO3 (rs2802290) 2 AA 36.7%
FOXO3 (rs2802288) 2 GG 36.7%
FOXO3 (rs2764264) 2 TT 46%
FOXO3 (rs2153960) 2 AA 47.3%
FOXO3 (rs1935949) 2 GG 48.5%
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The FOXO1 gene belongs to the forkhead family of transcription factors which are characterized by a distinct
forkhead domain. The specific function of the FOXO1 gene has not yet been determined; however, it may
play a role in myogenic growth and differentiation.

The FOXO3 gene belongs to the forkhead family of transcription factors which are characterized by a distinct
forkhead domain. The FOXO3 gene likely functions as a trigger for apoptosis through expression of genes
necessary for cell death.
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PKCa
PRKCA is part of a family of serine- and threonine-specific protein kinases that can be activated by calcium.
This kinase has been reported to play roles in many different cellular processes, such as cell adhesion, cell
transformation, cell cycle checkpoint, and cell volume control.
RhoA
RHOA (rs3448) 1 CT 37.3% | The RHOA gene regulates a signal transduction pathway that links plasma membrane receptors to the
RHOA (rs11716445) GG 84.4% a.ssembly on focal .adhesions and ac'tin stress fi.beré. This gem'e is alsq involved in a micr.otut.)ule-dependent
signal that is required for the myosin contractile ring formation during cell cycle cytokinesis.
RHOA (rs11706370) GG 48.9%
Racl
RAC1 (rs7784465) TT 74.6% | The protein encoded by the RAC1 gene is a GTPase which belongs to the RAS superfamily of small GTP-
RACI (rs2347338) CC93% binding proteins. Members of this superfamily tappgar to regulate ? diyerse array (?f c.eIIular events, including
the control of cell growth, cytoskeletal reorganization, and the activation of protein kinases.
RAC1 (rs836475) GG 98.2%
RAC1 (rs836474) 1 GT 8.6%
RAC1 (rs836472) 1 GA 37.6%
RAC1 (rs2303364) 1 TC 10.6%
NF1
NF1 (rs984125) 2 AA 16% In NF1, a variation disrupts neurofibromin, a regulator of Ras signaling.
) 2 66 2.9% Enhanced Ras can upregulate the PI3K signaling pathway activating mTOR and is in fact a feature of the
NF1 (rs1048317) 2 TT 13.7% | disease pathology.
NF1 (rs1124918) CC9.6%
NF1 (rs2051507) 2 GG 9.7%
NF1 (rs2905803) TT9.7%
NF1 (rs2953014) TT 54.6%
NF1 (rs4559963) GG 9.7%
NF1 (rs7215555) AA 47.7%
NF1 (rs7226006) 2 GG 9.2%
NF1 (rs8078423) GG 96.2%
NF1 (rs9892839) 2 GG 9.7%
NF1 (rs9907627) GG 100%
NF1 (rs10853138) CC83.2%
NF1 (rs11080150) 2 GG 9.2%
NF1 (rs11655238) GG 97.4%
NF1 (rs11867465) GG 96.1%
NF1 (rs12603885) GG 9.8%
NF1 (rs17878945) CC91.5%
NF1 (rs17884859) CC99.7%
NF1 (rs17887014) GG 99.1%
NF1 (rs113672917) 1 TC2.6%
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IRP1
ACO1 (rs143260336) CC 100%
ACO1 (rs142150163) GG 100%
ACO1 (rs13302577) GG 42%
ACO1 (rs13292540) CC 40.1%
ACO1 (rs12555576) GG 63.8%
ACO1 (rs12379278) CC81.2%
ACO1 (rs10970978) AG 19.1%
ACO1 (rs10970976) TC37.7%
ACO1 (rs10970972) TT 13.9%
ACO1 (rs10970961) CC 41.8%
ACO1 (rs10813808) CC52.5%
ACO1 (rs10813805) AA 27.2%
ACO1 (rs10738886) AA 74.4%
ACO1 (rs7874815) TT 53.5%
ACO1 (rs7847742) CC27.1%
ACO1 (rs4879586) AA 59.7%
ACO1 (rs4879584) CC72.3%
ACO1 (rs4442231) CC78.4%
ACO1 (rs4297112) CC58.5%
ACO1 (rs1556138) CT 45.9%
IRP2
ACO2 (rs9619974) TT 22.9%
ACO2 (rs9611602) TT 62.2%
ACO2 (rs6519257) CC99.3%
ACO2 (rs2076196) GA 28.1%
ACO2 (rs1799932) TT 21.3%
ACO2 (rs203316) TT 94.1%
ACO2 (rs137831) AA 59.2%
PON1 - Paraoxonase
PON1 Q192R (rs662) CC9.7%
PON1 (rs854555) AA 13.6%
PON1 (rs3917548) AA 88.2%
PON1 (rs3917542) TT 5.4%
PON1 (rs2074354) GA 18.9%
PON1 (rs854561) CC42.3%
PON1 (rs3917498) TT 12.5%
PON1 (rs2272365) AC26.1%
PON1 (rs2049649) AG 43.4%
PON1 (rs2299260) TT67.1%
PON1 (rs2299262) CC 38.5%
PON1 (rs854569) GG 58.6%
PON1 (rs2237584) CC 86.5%
PON1 (rs3917478) TT79.3%
PON1 (rs854566) GG 66.6%
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The protein encoded by the ACO1 gene is a bifunctional, cytosolic protein that functions as an essential
enzyme in the TCA cycle and interacts with mRNA to control the levels of iron inside cells.

ACO2 is an enzyme that catalyzes the interconversion of citrate to isocitrate via cis-aconitate in the second
step of the TCA cycle.

Pesticide use has been increasing over the years, and has become quite controversial.

Our body needs the ability to detox from them and the PON1 (Paraoxonase) gene, along with Glutathione,
plays an important role in helping the body clear them.

PON1 (Paraoxonase) plays a large role in removing pesticides. It is also involved with supporting HDL
function, crucial for healthy circulation.

The most important gene so far is the first one listed, the PON1 Q192R, however, the rest may play an
important role as well.

Consider using Addex Homeopathic Spray and PON1 Assist for those with this genetic variant.
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CACNA1C
CACNA1C (rs216013) AA 70.4%
CACNA1C (rs2159100) CT 43.3%
CACNA1C (rs1006737) GA 43.3%
CACNA1C (rs2302729) CC67.3%
Nrf2
NFE2L2 (rs10183914) TT 11.9%
NFE2L2 (rs2001350) TT 80.9%
NFE2L2 (rs6726395) GA 49%
NFE2L2 (rs1962142) GG 80.5%
NFE2L2 (rs1806649) CT 36%
NFE2L2 (rs2364722) AA 46.7%
NFE2L2 (rs2886161) CC12.6%
KEAP1 (rs11085735) CC 86.6%
KEAP1 (rs8113472) CA 15.7%
KEAP1 (rs9676881) GA 46.9%
NQO1 (rs1063556) AA 100%
NQO1 (rs1050873) TT 100%
NQO1 (rs3191214) GG 100%
NQO1 (rs117363962) CC98.2%
NQO1 (rs141820737) CC 100%
NQO1 (rs1131341) GG 92.7%
NQO1 (rs35572901) GG 99.4%
NQO1 C494+ (rs10517) GG 73.9%
NQO1 (rs1800566) GG 64.9%
NQO1 G13070C (rs689452) GG 75.8%
NQO1 G13161A (rs689453) CC 85.8%
NQO1 G13528A (rs34755915) CC97%
NQO1 T6314C (rs2917669) GG 75.5%
NQO1 T7706C (rs1437135) AA 64.8%
GSTA2 (rs1803682) CC 100%
GSTA2 (rs60332313) TT 100%
GSTA2 (rs2234951) GG 92.8%
GSTA2 (rs142078893) CC 100%
GSTA2 (rs2608632) GG 49.1%
DHFR
DHFR (rs1643649) TT 54.3%
DHFR (rs1650697) GG 56.6%
DHFR (rs865646) GG 47%
DHFR A20965G (rs1643659) TT 54.3%
DHFR C19483A (rs1677693) GG 54.2%
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This gene encodes an alpha-1 subunit of a voltage-dependent calcium channel. Calcium channels mediate
the influx of calcium ions into the cell upon membrane polarization.

Variants in these genes may impact the potential to have negative effects from high levels of electrical field
exposure.

The NFE2L2 gene has major involvement in the defense against oxidative stress in vitro and in vivo. The
NFE2L2 gene encodes a transcription factor that regulates and activates the intracellular antioxidant
response element signaling pathway (ARE). The antioxidant response element signaling pathway controls
the expression of genes whose protein products are involved in detoxication, inflammation, injury,
elimination of reactive oxygen species, electrophilic agents, and enhanced cellular antioxidant capacity.

Under normal conditions, Nrf2-dependent transcription is repressed by a negative regulator Keapl. When
cells are exposed to oxidative stress, or electrophiles, Nrf2 escapes Keapl-mediated repression and activates
ARE to maintain cellular redox homeostasis.

NQO1 is a cytosolic enzyme that catalyzes the two or four electron reduction of many environmental
quinones using flavin adenine dinucleotide (FAD) as a cofactor.

NQO1 is expressed in many tissues, and its expression is regulated by the antioxidant response element
both in basal and during oxidative stress conditions.

This enzyme is generally considered to be a detoxification enzyme due to of its ability to diminish reactive
quinones and quinoneimines to its less reactive and less toxic hydroquinones forms and because of its

response to antioxidants, xenobiotics, electrophiles, heavy metals, and radiations.

The enzyme encoded by GSTA2 plays a role in the detoxification of electrophilic compounds, including
environmental toxins, and products of oxidative stress, by conjugation with glutathione.

Variations in this gene can change an individual's susceptibility to toxins.

The enzyme encoded by GSTA2 also exhibits glutathione peroxidase activity and thereby protects the cells
from reactive oxygen species and the products of peroxidation.

The DHFR gene is a protein coding gene. DHFR converts dihydrofolate into tetrahydrofolate. DHFR has a key
role in cell growth.

Variants here will indicate the need for methyl folate and PRO NADH. BH4 Support and Glutathione Support
may also be needed.
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G6PD
G6PD A153760508G (rs2071429) AA 76.7% | The G6PD gene provides instructions for making an enzyme called glucose-6-phosphate dehydrogenase. This
G6PD (rs5030870) cc100% | €nzyme is. e.zctive in .aII types of cells, and is involved in the processing of carbohydrates. This enzyme also
plays a critical role in red blood cells, and helps protect red blood cells from damage.
G6PD R493H (rs72554664) CC 100%
G6PD (rs2472394) CC83.7%
G6PD (rs1050828) CC99.6%
G6PD Q402Q (rs2230036) CC99.6%
G6PD (rs1050831) GG 100%
G6PD (rs1050773) GG 100%
G6PD (rs12847690) GG 99.9%
G6PD (rs1050774) GG 100%
G6PD (rs2230037) GG 79.9%
G6PD (rs5030868) GG 99.8%
G6PD A*357G (rs1050757) 1T 76.1%
G6PD (rs1050829) TT 99%
ME1
MEL1 (rs1180243) GG 35.2% | ME1 encodes a cytosolic, NADP-dependent enzyme that generates NADPH for fatty acid biosynthesis.
ME1 (rs2300465) cC 86% Glutamine-derived malate is transported out of the mitochondria, and is converted by ME1 into pyruvate,
ME1 (rs1180241) 1 GA 24.7% | reducing one molecule of NADP+ to NADPH.
ME1 (rs9449593) CC80.7%
ME1 (rs1012741) GG 80.8%
ME1 (rs1180228) 1 GA 47.7%
ME1 (rs983087) 1 TC43.1%
ME1 (rs2179847) TT 89.1%
ME1 (rs1180195) 1 CT47.1%
ME1 (rs1180187) 1 AG 46.3%
ME1 (rs13202010) TT 82.9%
ME1 (rs1954537) GG 82.8%
ME1 (rs767144) 1 GT 39.1%
ME1 (rs1145917) 1 TC39.2%
ME1 (rs13192303) GG 82%
ME1 (rs1170348) 1 TC 46.5%
ME1 (rs750385) 1 AG 27.5%
ME1 (rs1170484) 1 AG 44.7%
ME1 (rs1535588) 1 AC 44.8%
ME1 (rs12213544) GG 95.2%
ME1 (rs78734745) CC98.6%
ME1 (rs3798890) 1 GA 43.4%
ME1 (rs3798886) 1 GA 46.4%
ME1 (rs3798883) CC94.7%
BRCA1

The BRCA1 protein encoded by the BRAC1 gene acts as a tumor suppressor and is involved in repairing
damaged DNA. By helping to repair DNA, the BRCA1 protein plays a critical role in maintaining the cell's
genetic information.

BRCA1 can induce CDKN1A expression. CDKN1A binds to Nrf2 and competes with KEAP1. Because of this,
CDKN1A and indirectly BRCA1 regulate Nrf2 in response to oxidative stress.

All BRCA1 SNPs can be found in the Gene Report.
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CDKN1A
CDKN1A (rs3829963) CC72.9%
CDKN1A (rs762624) 1 AC 40.7%
CDKN1A (rs3176336) 1 AT 46.8%
CDKN1A (rs3176344) GG 92.4%
CDKN1A (rs1059234) CC84%

The CDKN1A gene encodes a potent cyclin-dependent kinase inhibitor. The expression of this gene is tightly
controlled by the tumor suppressor protein TP53.

BRCA1 can induce CDKN1A expression. CDKN1A binds to Nrf2 and competes with KEAP1. Because of this,
CDKN1A and indirectly BRCA1 regulate Nrf2 in response to oxidative stress.

Autophagy

Autophagy is essentially a pro-survival, catabolic process in response to stress stimuli.

It is a recycling mechanism by which cells digest damaged constituents and/or organelles and recycle the nutrients back to the cell for essential processes.

Autophagy is a genetically regulated and dynamic process associated with the formation of autophagosome.

Gene Name Variants Metrics
ULK1
ULK1 (rs9652059) CC64%
ULK1 (rs117776735) AA 93.4%
ULK1 (rs11615995) TT 57.5%
ULK1 (rs4964879) GG 75.2%
ULK1 (rs3088051) TT 51.8%
ULK2

ULK2 (rs157407) AA 88.5%
ULK2 (rs16960503) AA 98.7%
ULK2 (rs157386) GG 73.3%
ULK2 (rs112759293) CC95.5%
ULK2 (rs281357) CC45.5%
ULK2 (rs17794370) 2 AA 7.3%
ULK2 (rs150122) TT 92.9%
ULK2 (rs157395) TT 93.1%

ULK2 (rs111325162) TT 92%

ATG13
ATG13 (rs10838610) 2 GG 10.4%
ATG13 (rs7484002) 1 AG 28.5%
ATG13 (rs7122039) 1 AC 28.8%
ATG13 (rs7109698) 1 CT 28.9%
ATG13 (rs4752926) CC 16.6%
ATG13 (rs4606447) 1 AG 38.7%
Vitamin D Receptor

VDR G14442A (rs3890733) 1 CT 42.9%
VDR G48288246A (rs11574026) 1 GA 18.7%
VDR G48293716T (rs11168293) 1 GT 42.9%
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ULK1 is an important protein in autophagy. ULK1 is an essential component for amino acid starvation-
induced autophagy in HEK293 cells.

Autophagy is suppressed by mTOR, and mTOR is stimulated by iron. Difficulty with Iron sequestration may
stimulate mTOR and inhibit autophagy.

ULK2 acts upstream of phosphatidylinositol 3-kinase PIK3C3 to regulate the formation of autophagophores,
the precursors of autophagosomes.

The protein encoded by this gene is an autophagy factor and a target of the mTOR kinase signaling pathway.
The encoded protein is essential for autophagosome formation and mitophagy.

Variants in the VDR (Vitamin D receptor) Taq may lower the Vitamin D in the body and supplementation is
needed. More information will be coming on the VDR Fol and VDR BSM. The Vitamin D rating, is only
calculated based upon the TAQ, and not the other Vitamin D genes. More information will be added here on
the others in the future.
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FIP200
RB1CC1 (rs143911857) CC97.7%
RB1CC1 (rs17337252) AA 25.4%
RB1CC1 (rs17336810) AA 88.6%
RB1CC1 (rs17252559) TG 18.8%
RB1CC1 (rs17252015) TT 92.6%
RB1CC1 (rs7002395) AA 5.5%
RB1CC1 (rs2123289) GG 68%
RB1CC1 (rs964785) TT 59.2%
RB1CC1 (rs2108) TT 47.1%
NFE2L2
NFE2L2 (rs10183914) TT11.9%
NFE2L2 (rs2001350) TT 80.9%
NFE2L2 (rs6726395) GA 49%
NFE2L2 (rs1962142) GG 80.5%
NFE2L2 (rs1806649) CT 36%
NFE2L2 (rs2364722) AA 46.7%
NFE2L2 (rs2886161) CC12.6%
KEAP1
KEAP1 (rs11085735) CC 86.6%
KEAP1 (rs8113472) CA15.7%
KEAP1 (rs9676881) GA 46.9%
AMPK
PRKAA1 (rs3805486) AA 73.5%
PRKAA1 (rs466108) CC 48.8%
PRKAA1 (rs6882903) AA 14.4%
PRKAA1 (rs3805492) TT 55.6%
PRKAA1 (rs12188129) GG 72.4%
PRKAA1 (rs257009) TT 48.3%
PRKAA1 (rs11747210) TT 39.8%
PRKAA2 (rs115626353) #N/A
PRKAA2 (rs79616239) AA 91.6%
PRKAA2 (rs3738567) TT52.1%
PRKAA2 (rs11206890) TC 49.8%
PRKAA2 (rs9803799) TG 5.3%
PRKAA2 (rs2796516) CC69.2%
PRKAA2 (rs2796498) AG 49.5%
PRKAA2 (rs2746347) CC77.1%
PRKAA2 (rs2746342) TG 45.5%
PRKAA2 (rs1124900) TG 48.5%
PRKAA2 (rs857156) TA 49%
PRKAA2 (rs706466) AA 27.4%
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The protein encoded by RB1CC1 interacts with signaling pathways to coordinately regulate cell growth, cell
proliferation, apoptosis, autophagy, and cell migration.

The NFE2L2 gene has major involvement in the defense against oxidative stress. The NFE2L2 gene encodes
Nrf2. Nrf2 regulates and activates the intracellular antioxidant response element signaling pathway (ARE).
The antioxidant response element signaling pathway controls the expression of genes whose protein
products are involved in detoxication, inflammation, injury, elimination of reactive oxygen species,
electrophilic agents, and enhanced cellular antioxidant capacity.

In addition to this critical function, Nrf2 also regulates iron sequestration, NADPH production, the enzymes
that reduce Hydrogen Peroxide, and has influence of the critical process of Autophagy (the cleaning of
cellular debris).

Under normal conditions, Nrf2 is repressed by a negative regulator KEAP1. When cells are exposed to
oxidative stress, or electrophiles, Nrf2 escapes KEAP1 and activates the ARE to maintain cellular redox
homeostasis.

Variants in the KEAP1 gene may impede the release of Nrf2.
The energy status of the cell is signaled to mTORC1 through AMP-activated protein kinase (AMPK), a master
sensor of intracellular energy status.

In response to energy depletion (low ATP:ADP ratio), AMPK is activated and phosphorylates TSC2, which
increases the GAP activity of TSC2 towards Rheb and reduces mTORC1 activation.

Additionally, AMPK can reduce mTORCL1 activity in response to energy depletion by directly phosphorylating
Raptor.

AMPK increases SIRT1 activity by increasing cellular NAD+ levels (increases NAMPT).
SIRT1 activation also stimulates fatty acid oxidation and indirectly activates AMPK.
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SIRT3

SIRT3 (rs12226402) GG 91.8%
SIRT3 (rs10714) GG 91.5%
SIRT3 (rs3847648) GG 90.2%
SIRT3 (rs511744) 1 CT 42.6%
SIRT3 (rs4758633) 1 AG 48.2%
SIRT3 (rs4980335) GG 62.7%
SIRT3 (rs3782115) 1 GA 41.9%
SIRT3 (rs1023430) AA 64.5%
SIRT3 (rs7946716) CC62.6%
SIRT3 (rs7946581) CC62.7%
SIRT3 (rs7934919) 1T 62.7%
SIRT3 (rs547025) TT 86%
SIRT3 (rs11246020) CC62.7%
SIRT3 (rs11555236) CC63.3%
SIRT3 (rs12365010) 2 GG 11%
SIRT3 (rs11246025) AA 62.6%
SIRT3 (rs9795476) 1 GT 38.5%
SIRT3 (rs28365927) GG 74.2%
SIRT3 (rs7118852) GG 99.3%

Mitochondrial deacetylase SIRT3 binds to, deacetylates and activates SOD2. Increase of reactive oxygen
species levels can stimulate SIRT3 transcription, leading to SOD2 deacetylation and activation.

SIRT3 supports AMPK to support Autophagy.

Over and Undermethylation Determination

Methylation is simply the addition of a methyl group (CH3) to another molecule (enzyme, RNA, chromosome (DNA), toxin, protein, etc.). The adding or subtracting of a methyl
group causes profound changes to occur as they activate or deactivate the body&rsquo;s life code and thus affect core life processes.

The process of methylation continuously repairs DNA, so that the body&rsquo;s trillions of individual molecules stay & dquo;young&rdquo; or perfect.

It is the concentration of methyl that determines if you are under methylated or over methylated. It is the overall activity of all the enzyme cycle pathways that determines your
methyl concentration status. It is not the activity of one singular enzyme.

Overall methylation status is important and critical to determine one&rsquo;s biochemistry. This test measures the net effect of the various SNPs or mutations whereas genetic
testing focuses on individual SNPs. E.g. most persons with the 677T MTHFR SNP are undermethylated, but others are overmethylated.

Elevated blood histamine indicates undermethylation and low histamine is evidence of overmethylation.

Antihistamine treatments can artificially lower blood histamine and should be avoided for several days prior to sampling.

Gene Name Variants Metrics
Folate Receptor Sites
FOLR1 (adult) (rs2071010) GG 87.7%
FOLR2 (fetal) (rs651933) 1 GA 49.2%
FOLR3 (gamma) (rs7925545) AA 90.9%
SLC19A1 (rs1051266) 2 CC31.7%
DHFR

DHFR (rs1643649) TT 54.3%
DHFR (rs1650697) GG 56.6%
DHFR (rs865646) GG 47%
DHFR A20965G (rs1643659) TT 54.3%
DHFR C19483A (rs1677693) GG 54.2%

Page 102 of 108

Folate plays many critical roles in the body, and the first step of folates is the folate receptor sites. Variants in
the folate receptor sites will likely reduce the amount of folate absorbed for usage, and increase the need
for supplementation. Methylation Assist Liquescence may support the absorption of Folate.

The DHFR gene is a protein coding gene. DHFR converts dihydrofolate into tetrahydrofolate. DHFR has a key
role in cell growth.

Variants here will indicate the need for methyl folate and PRO NADH. BH4 Support and Glutathione Support
may also be needed.
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MTHFR
MTHFD1 C105T (rs1076991) 1 TC 48.9%
SHMT2 (rs34095989) 1 GA 47.1%
MTHFS (rs6495446) 2 TT7.2%

MTHFR A1298C (rs1801131) 1 TG 42.7%
MTHFR C677T (rs1801133) GG 41.8%

Dopamine
COMT (MIR4761) (rs6269) 1 AG 47.3%
COMT H62H (MIR4761) (rs4633) 1 CT 49.5%
COMT V158M (rs4680) 1 GA 49.4%
COMT-61 P199P (mood swings) GG 95.4%

(rs769224)

GAMT (Creatine)

GAMT (rs17851582) GG 82.7%
GAMT (rs55776826) CC74.4%
GAMT (rs80338734) CC98.5%

It is currently theorized that the C677T impacts the methionine cycle more significantly while the A1298
impacts the BH4 cycle. If this theory is correct, those with C677 would need more support in reducing
Homocysteine while A1298C may need more support with creating BH4 and preventing NOS uncoupling.
Nonetheless, there is usually a need for folate with these variants. However, to be sure, checking the urine
organic acids can confirm, and can also be used as a measure when adequate levels are reached when
supplementing.

COMT is involved in breaking down excitatory neurotransmitters and detox reactions. Click on the enzyme
rating for more information.

GAMT is the gene that converts SAMe and other cofactors into creatine, needed for muscle strength.
Variants here could lead to muscle weakness. GAMT Assist contains Creatine in a capsule that only opens in
the intestinal tract for better absorption. However, use this with caution in kidney disease and hypertension.

SHBG and Hormones

Variants in the SHBG gene may cause dysregulation in testosterone and estrogen levels and lowered progesterone. Hormone testing may be in order if hormonal symptoms exist.
For men (especially older men), SHBG variants may indicate more circulating SHBG resulting in lowered testosterone levels. For women, SHGB variants may indicate less SHBG
resulting in higher androgen levels overall.

Gene Name Variants Metrics
SHBG

SHBG (rs1799941) 1 GA 35.6%
SHBG (rs9898876) GG 71.4%
SHBG (rs13894) GG 86.4%
SHBG (rs6257) TT 80.6%
SHBG (rs143609002) GG 100%
SHBG (rs12150660) 1 GT 26.1%
SHBG (rs6258) CC98.8%
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Variants in the SHBG gene may cause dysregulation in testosterone and estrogen levels and lowered
progesterone. Hormone testing may be in order if hormonal symptoms exist. For men (especially older
men), SHBG variants may indicate more circulating SHBG resulting in lowered testosterone levels. For
women, SHGB variants may indicate less SHBG resulting in higher androgen levels overall.
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PANK
PANK1 (rs12412483) GG 94.5% | This gene encodes members of the pantothenate kinase family. Pantothenate kinase catalyzes the ATP-
PANK1 (rs2038921) 1 AG 48.2% depel"lde.nt pho§phorylat|on 9f ;.)z?ntothen.ate (vitamin B.5) to give 4&prime;-phosphopantothenate. This
reaction is the first and rate limiting step in the synthesis of coenzyme A (CoA).
PANK1 (rs10509577) AA 87.9%
PANK1 (rs10160034) CC 80.1% Coenzyme.A (CoA) isa panto.th.enic acid fierive.d metaboli.te that is essential for many crucial ceIIu.I..ar
processes including energy, lipid and amino acid metabolism. About 4% of all known enzymes utilize CoA as
PANK1 (rs10881606) 1 TC44% | acofactor and CoA thioesters are essential for over 100 different reactions of the intermediary metabolism,
PANK1 (rs6586201) 1 CT39.6% | Such as the Krebs Cycle. In humans, CoA synthesis requires cysteine, pantothenate, and ATP.
PANK1 (rs6586201) 1 CT 39.6%
PANK1 (rs17482070) 1 AG 16.7%
PANK1 (rs7921294) 1 GT 48.3%
PANK1 (rs7091402) 1 TC 48.3%
PANK1 (rs997456) 1 GA 34.1%
PANK2 (rs6107373) GG 94.3%
PANK2 (rs6084513) 2 AA 27.3%
PANK2 (rs6084506) 1 CT 46.6%
PANK2 (rs4815628) 2 CC 28.6%
PANK2 (rs4815621) 2 GG 50%
PANK3 (rs11952767) CC99%
PANK4 (rs7535528) 1 GA 45.3%
PANK4 (rs2246732) 1 AG 36.3%
PANK4 (rs2236395) 1 AG 36.1%
PANK4 (rs1980789) AA91.1%
FADS
FADS1 (rs174546) 1 CT 43.7% | The proteins encoded by the FADS1, FAD2, and FADS3 genes are members of the fatty acid desaturase
FADS1 (rs174546) 1 CT 43.7% (FADS) gene family. Desaturase enzymes regulate the un§aturat|on of fatty acids through the introduction of
a double bond between the carbons of the fatty acyl chain.
FADS1 (rs174547) 1 TC 43.6%
FADS1 (rs174548) 1 cGa15% | A fatty acid is a carbo.xylic acid with a long aliphatic chain. This aliphatic chain can either be saturate'd or
unsaturated. Fatty acids that have carbon-carbon double bonds are known as unsaturated. Fatty acids
FADS1 (rs174549) 1 GA 40.6% | without double bonds are known as saturated.
FADS1 (rs174550) 1 TC 43.6%
Fatty acids are usually derived from triglycerides or phospholipids. Fatty acids are important sources of fuel
FADS1 (rs174556) 1 CT40.5% | pecause, when they are metabolized, they yield large quantities of ATP. Fatty acid composition in
FADS2 (rs174570) 1 CT 24.2% m(.embrane§ plays an important role in cellular processes. Many cell types can use either glucose or fatty
FADS2 (rs1535) 1 AG 24% acids for this purpose.
FADS2 (rs174575) CC55.9% | Variations in these genes may affect long-chain polyunsaturated fatty acids metabolism.
FADS2 (rs174576) 1 CA 44.6%
FADS2 (rs2072114) 1 AG 21.3%
FADS2 (rs174579) CC63.5%
FADS2 (rs2851682) 1 AG 17%
FADS2 (rs174592) 1 AG 46.4%
FADS2 (rs174602) 1 TC 33.5%
FADS2 (rs498793) #N/A
FADS2 (rs174611) 1 TC 39.8%
FADS2 (rs482548) CC82.5%
FADS3 (rs174450) GG 23.1%
FADS3 (rs1000778) 1 AG 38.8%
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ACAT

ACAT1-02 (rs3741049) GG 78.2%
ACAT-1 (rs10890819) 2 TT 10.6%
ACAT-2 (rs3798211) 1 AC 48.6%
ACAT-1 (rs2280332) AA 62.1%
ACAT-2 (rs9347340) 1 TC 38.4%
ACAT-2 (rs25683) 1 AG 48.7%
ACAT-2 (rs3465) GG 38.5%
ACSL1
ACSL1 (rs9997745) GG 73.3%
ACSL1 (rs4862417) 1 AG 37.6%
ACSL1 (rs13120078) 1 GA 44.7%
ACSL1 (rs12503643) GG 35%
ACSL1 (rs41278587) GG 94.7%
ACSL1 (rs6552828) 1 AG 47.8%
ACSL1 (rs72695682) CC90.3%
ACSL1 (rs72695685) TT 86.3%
PDHB
PDHB (rs28933391) GG 100%
PDHB (rs28935769) TT 100%

The ACAT Gene may be one of the most important, as it supports the conversion of fats and proteins into
Acetyl-CoA. This may be one of the first variants to support, as it slows the production of ATP from the Citric
Acid Cycle. Checking the Fatty Acid Metabolism Markers in a Urine Organic Acid test may verify how serious
of a problem ACAT is creating.

The ACAT2 protein is limited to only two cell types, enterocytes in the small intestine and hepatocytes.

The product of the ACAT2 gene is an enzyme involved in lipid metabolism, and it encodes cytosolic
acetoacetyl-CoA thiolase. Acetoacetyl-CoA thiolase condenses two molecules of acetyl-CoA to give
acetoacetyl-CoA.

The protein encoded by this gene is an isozyme of the long-chain fatty-acid-coenzyme A ligase family.
Although differing in substrate specificity, subcellular localization, and tissue distribution, all isozymes of this
family convert free long-chain fatty acids into fatty acyl-CoA esters, and thereby play a key role in lipid
biosynthesis and fatty acid degradation.

PDHB catalyzes the overall conversion of pyruvate to acetyl-CoA and CO2 and provides the primary link
between glycolysis and the tricarboxylic acid (TCA) cycle.

Methylation Preparation, & Cofactors

B Vitamins and Minerals are the co-factors needed for methylation pathways.

Trying to push pathways without co-factors can be problematic.

Good starting point, if you do not have results, or want to support pathways before pushing methylation.

Gene Name Variants Metrics
Folate Receptor Sites
FOLR1 (adult) (rs2071010) GG 87.7%
FOLR2 (fetal) (rs651933) 1 GA 49.2%
FOLR3 (gamma) (rs7925545) AA 90.9%
SLC19A1 (rs1051266) 2 CC31.7%
DHFR

DHFR (rs1643649) TT 54.3%
DHFR (rs1650697) GG 56.6%
DHFR (rs865646) GG 47%
DHFR A20965G (rs1643659) TT 54.3%
DHFR C19483A (rs1677693) GG 54.2%

MTHFR

MTHFD1 C105T (rs1076991) 1 TC48.9%
SHMT2 (rs34095989) 1 GA 47.1%

MTHFS (rs6495446) 2 TT7.2%
MTHFR A1298C (rs1801131) 1 TG 42.7%
MTHFR C677T (rs1801133) GG 41.8%
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Folate plays many critical roles in the body, and the first step of folates is the folate receptor sites. Variants in
the folate receptor sites will likely reduce the amount of folate absorbed for usage, and increase the need
for supplementation. Methylation Assist Liquescence may support the absorption of Folate.

The DHFR gene is a protein coding gene. DHFR converts dihydrofolate into tetrahydrofolate. DHFR has a key
role in cell growth.

Variants here will indicate the need for methyl folate and PRO NADH. BH4 Support and Glutathione Support
may also be needed.

It is currently theorized that the C677T impacts the methionine cycle more significantly while the A1298
impacts the BH4 cycle. If this theory is correct, those with C677 would need more support in reducing
Homocysteine while A1298C may need more support with creating BH4 and preventing NOS uncoupling.
Nonetheless, there is usually a need for folate with these variants. However, to be sure, checking the urine
organic acids can confirm, and can also be used as a measure when adequate levels are reached when
supplementing.
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Dopamine
COMT (MIR4761) (rs6269) 1 AG 47.3%
COMT H62H (MIR4761) (rs4633) 1 CT 49.5%
COMT V158M (rs4680) 1 GA 49.4%
COMT-61 P199P (mood swings) GG 95.4%

(rs769224)

GAMT (Creatine)

GAMT (rs17851582) GG 82.7%
GAMT (rs55776826) CC74.4%
GAMT (rs80338734) CC98.5%

COMT is involved in breaking down excitatory neurotransmitters and detox reactions. Click on the enzyme
rating for more information.

GAMT is the gene that converts SAMe and other cofactors into creatine, needed for muscle strength.
Variants here could lead to muscle weakness. GAMT Assist contains Creatine in a capsule that only opens in
the intestinal tract for better absorption. However, use this with caution in kidney disease and hypertension.

B12

The human body needs vitamin B12 to make red blood cells and nerves, for DNA synthesis, energy production and to carry out other functions.

Needed to maintain the integrity of the myelin sheath therefore, is important in nerve impulse propagation.

B12 is a major cofactor for the conversion of homocysteine to methionine.

Gene Name Variants Metrics
All B12 Factors
MTR A2756G (rs1805087) AA 65.5%
MTRR A66G (rs1801394) 1 AG 49.1%
FUT2 (rs492602) 1 AG 48.9%
FUT2 (rs601338) 1 GA 48.6%
FUT2 (rs602662) 1 GA 48.9%
GIF (TCN3) (rs558660) 1 AG 29%
TCN1 (rs526934) #N/A
TCN2 C766G (rs1801198) CC32%
FUT2
FUT2 (rs492602) 1 AG 48.9%
FUT2 (rs601338) 1 GA 48.6%
FUT2 (rs602662) 1 GA 48.9%
FUT2 (rs16982241) GG 73.7%
FUT2 (rs281377) 1 CT 48.2%
FUT2 (rs1800022) CC98%
FUT2 (rs1047781) AA 98.4%
FUT2 (rs1800027) CC 86.9%
FUT2 (rs1800028) CC99.6%
FUT2 (rs485186) 1 AG 48.8%
FUT2 (rs603985) 1 TC48.7%
FUT2 (rs504963) 1 GA 48.9%
MTR (upregulation)
MTR A2756G (rs1805087) AA 65.5%
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Variants in the FUT genes may decrease probiotics, and hence decrease the absorption of B12. The MTR
variant is an upregulation, creating a higher demand for B12, while the MTRR variants reduces the ability to
put methyl groups on B12, thus reducing availability of methyl B12.

GIF (gastric intrinsic factor) reduces the absorption of B12, while TCN1 and TCN2 limit the transport of B12.
Any combination of higher demand, less absorption and transport will impair the functions dependent upon

B12.

Studies have found that the G allele is associated with having a significantly higher risk of peripheral
neuropathy.

Peripheral neuropathy is weakness, numbness, and pain in the hands and feet from nerve damage.

FUT variants may create a need for immune support as well.

Variants in the FUT2 enzyme may lead to disruptions in the good intestinal bacteria. This enzyme variant
may cause a predisposition to Crohn's disease. Monitor gut health with this variant. FUT2 may also be

related to lowered immune function.

Approximately 20% of individuals of European descent represent the non-secretor phenotype, which is
caused by the FUT2 SNP rs601338 (W143X, G428A).

Studies demonstrate convincing evidence supporting a recessive association between Type 1 Diabetes and
rs601338.

Studies indicate women with the homozygous rs492602 G allele had higher B12 level.

MTR combines folate, Methyl B12 and Homocysteine into Methionine. Variants in MTR are upregulations, so
it tries to go faster. MTRR attaches a methyl group to B12, and variants here will slow the process. When
both MTR and MTRR exist, dysfunction can occur.
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MTRR

MTRR A66G (rs1801394)

AG 49.1%

The MTRR enzyme places a methyl group on B12 so it can be used by MTR to convert Homocysteine into
Methionine. Variants here may hamper this function. When combined with other variants that impact the
absorption and transport of B12, and if the MTR variant exists (which is trying to make it go faster), this
function may be impaired. Supplementation with Methyl B12 is needed (Methylation Assist), unless the
individual has excess methyl groups due to other variants such as GAMT and COMT.

MTHFR, Folate, & Methylation

The human body needs folate to synthesize DNA, repair DNA, and methylate DNA as well as to act as a cofactor in certain biological reactions.

Folic acid is a synthetic oxidized form not significantly found in fresh natural foods; to be used it must be converted to tetrahydrofolate by dihydrofolate reductase (DHFR).

For the methylation cycle to work, there needs to be adequate amounts of folate. Variants along the pathway will reduce the folate in the body. In addition to many other roles
in the body, folate is needed to work with B12 to convert homocysteine into methionine, so more SAMe can be made.

Before supporting folate, always make sure there is adequate B12, and that the transsulfuration pathway is not going too fast and thus creating glutamate, and glutathione levels
are adequate. If there is not enough B12, you can get folate trapping. If CBS is variated, you can create anxiety by making more glutamate, and if phase Il (glutathione) is not
adequate, the folate can stimulate Phase | and cause inflammation. It is usually best to add folate LAST, after inflammation, CBS, and B12 is properly addressed.

Gene Name Variants Metrics
Folate Receptor Sites
FOLR1 (adult) (rs2071010) GG 87.7%
FOLR2 (fetal) (rs651933) 1 GA 49.2%
FOLR3 (gamma) (rs7925545) AA 90.9%
SLC19A1 (rs1051266) 2 CC31.7%
DHFR
DHFR (rs1643649) TT 54.3%
DHFR (rs1650697) GG 56.6%
DHFR (rs865646) GG 47%
DHFR A20965G (rs1643659) TT 54.3%
DHFR C19483A (rs1677693) GG 54.2%
MTHFR
MTHFD1 C105T (rs1076991) 1 TC 48.9%
MTHFR A1298C (rs1801131) 1 TG 42.7%
MTHFR C677T (rs1801133) GG 41.8%
MTHFS (rs6495446) 2 TT7.2%
MTR (upregulation)
MTR A2756G (rs1805087) | AA 65.5%
MTRR
MTRR A66G (rs1801394) 1 | AG 49.1%
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Folate plays many critical roles in the body, and the first step of folates is the folate receptor sites. Variants in
the folate receptor sites will likely reduce the amount of folate absorbed for usage, and increase the need
for supplementation. Methylation Assist Liquescence may support the absorption of Folate.

The DHFR gene is a protein coding gene. DHFR converts dihydrofolate into tetrahydrofolate. DHFR has a key
role in cell growth.

Variants here will indicate the need for methyl folate and PRO NADH. BH4 Support and Glutathione Support
may also be needed.

The enzyme MTHFR converts 5,10-MTHF to 5-MTHF which is used to help power the methylation cycle.

In order for the pathway to operate in this direction, NADPH is necessary as MTHFR is an NADPH dependent
enzyme.

So even people with no MTHFR mutation can experience poor methylation if the redox balance favors
NADP+(Oxidation), especially if they have a mutation of the MTHFD gene.

The problem with having reduced MTHFR activity either through a mutation or a less favorable redox
balance is that homocysteine may increase free radical production directly, by reducing glutathione levels, or
a combination of the two.

MTR combines folate, Methyl B12 and Homocysteine into Methionine. Variants in MTR are upregulations, so
it tries to go faster. MTRR attaches a methyl group to B12, and variants here will slow the process. When
both MTR and MTRR exist, dysfunction can occur.

THE MTRR enzyme places a methyl group on B12 so it can be used by MTR to convert Homocysteine into
Methionine. Variants here may hamper this function. When combined with other variants that impact the
absorption and transport of B12, and if the MTR variant exists (which is trying to make it go faster), this
function may be impaired. Supplementation with Methyl B12 is needed (Methylation Assist), unless the
individual has excess methyl groups due to other variants such as GAMT and COMT.
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All B12 Factors

MTR A2756G (rs1805087) AA 65.5%
MTRR A66G (rs1801394) 1 AG 49.1%
FUT2 (rs492602) 1 AG 48.9%
FUT2 (rs601338) 1 GA 48.6%
FUT2 (rs602662) 1 GA 48.9%
GIF (TCN3) (rs558660) 1 AG 29%
TCN1 (rs526934) #N/A
TCN2 C766G (rs1801198) CC32%
Choline
PEMT (rs4244593) TT17.3%
PEMT (rs4646406) TT 26.2%
PEMT (rs7946) 1 CT 40.6%
PNPLA3
PNPLA3 (rs738409) CC57.9%
BHMT
BHMT (rs6875201) 1 AG 17.7%
BHMT R239Q (rs3733890) GG 48.6%
BHMT-02 (rs567754) CC 44%
BHMT-08 (rs651852) CC27%
AHCY
AHCY-01 (rs819147) TT 75.8%
AHCY-19 (rs819171) TT76.2%
GAMT (Creatine)
GAMT (rs17851582) GG 82.7%
GAMT (rs55776826) CC74.4%
GAMT (rs80338734) CC 98.5%
MAT Gene
MAT1 (rs11595587) GG 93.5%
MAT1 (rs12242871) 1 AG 49%
MAT1 (rs1819684) GG 83.5%
MAT1 (rs1985908) 1 AG 43.3%
MAT1 (rs2993763) 1 AG 49.5%
MAT1 (rs4934028) 1 AG 48.9%
MAT1 (rs7081756) GG 13.5%
MAT1 (rs756208) 1 GA 2%
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Variants in the FUT genes may decrease probiotics, and hence decrease the absorption of B12. The MTR
variant is an upregulation, creating a higher demand for B12, while the MTRR variants reduces the ability to
put methyl groups on B12, thus reducing availability of methyl B12.

GIF (gastric intrinsic factor) reduces the absorption of B12, while TCN1 and TCN2 limit the transport of B12.
Any combination of higher demand, less absorption and transport will impair the functions dependent upon
B12.

Studies have found that the G allele is associated with having a significantly higher risk of peripheral
neuropathy.

Peripheral neuropathy is weakness, numbness, and pain in the hands and feet from nerve damage.

FUT variants may create a need for immune support as well.

Variants in PEMT can impede choline production. Choline is needed by the liver and brain. PEMT variants
have been tied to fatty liver. When there are PEMT variants, use CBS/BHMT with meals. The CBS variants,
especially the CBS C699T, will cause homocysteine to rush downstream too quickly, potentially causing high
glutamate and ammonia.

Variants in this gene may cause a predisposition for fatty liver.

Variants in the BHMT gene will slow the conversion of homocysteine into methionine. Be aware of BHMT-08
as this may push the homocysteine down faster through the transsulfuration pathway, potentially causing
excess glutamate, anxiety attacks, high levels of stress, high cortisol and adrenal fatigue.

AHCY variants slow the conversion of SAH into homocysteine with no predictable results. It may lower
homocysteine and consequently glutathione, but not always. The Doctor's Data serum methylation pathway
blood test is quite helpful when these variants are present. SAMe and amino acids with methionine might
be contraindicated and N-Acetylcysteine in Glutathione Accelerator may be helpful if cysteine blood levels
are low.

GAMT is the gene that converts SAMe and other cofactors into creatine, needed for muscle strength.
Variants here could lead to muscle weakness. GAMT Assist contains Creatine in a capsule that only opens in
the intestinal tract for better absorption. However, use this with caution in kidney disease and hypertension.

The MAT Gene turns methionine into SAMe. Variants here may decrease the production of SAMe and create
high methionine. This can cause some serious health problems, including neurological issues. If there are a
lot of variants, consider doing the Doctor's Data Methylation Plasma test. This is especially true when there
are AHCY and GAMT variants as well. If there is high methionine, supporting BHMT may be contraindicated.
Glycine (GSH Assist) and reducing foods high in methionine may be helpful.



