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Methylation and Clinical Practice:
Insights from the Doctor's Data
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Learning Objectives

& Understand the role of

met

@ Exp
met

nylation in human physiology

ore the clinical significance of
nylation imbalances

@ Review the components and
interpretation of the Doctor's
Data Methylation Profile

& Discuss case applications and
therapeutic strategies based on
methylation status
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Methylation:

The biochemical process of adding a methyl group
(—CH;s) to a molecule, typically DNA, proteins, or other compounds

@ Gene regulation: DNA methylation can silence or activate genes without altering the DNA sequence

@ Governing epigenetics

@ Detoxification: Methylation helps process and eliminate toxins, hormones, and heavy metals
@ Neurotransmitter synthesis: It supports the production and breakdown of dopamine, serotonin, etc.

@ Cellular repair and replication: Methylation is essential for DNA repair & RNA repair and cell division

& Plays a direct role in cellular membrane phospholipid metabolism

@ Homocysteine metabolism: |t converts homocysteine into methionine, impacting cardiovascular and
neurological health

‘wellness Menezo Y, Clement P, Clement A, Elder K. Methylation: An Ineluctable Biochemical and Physiological Process Essential to the
‘Wednesday Transmission of Life. International Journal of Molecular Sciences. 2020; 21(23):9311. https://doi.org/10.3390/ijms21239311
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— Vitamins
- Enzymes l
— Molecules GSH

Roufael M, Bitar T, Sacre Y, Andres C, Hleihel W. Folate-Methionine Cycle Disruptionsin ASD
Patients and Possible Interventions: A Systematic Review. Genes. 2023; 14(3):709.
https://doi.org/10.3390/ge nes 14030709
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Clinical Implications of
Methylation Imbalances

Cardiovascular Neuropsychiatric

: : Detoxification
diseases disorders

Reproductive & Autoimmune &

Hormone Health Cancer

|
‘wel'ness Menezo Y, Clement P, Clement A, Elder K. Methylation: An Ineluctable Biochemical and Physiological Process Essential to the D o
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eanes ay DOCTORS DATA e



Assessing Methylation Status

Functional Testing Genetic Testing
Functional assays measuring metabolite levels Genetic testing for SNPs (e.g., MTHFR mutations)
Wellness
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Functional assessment

of methylation o4
& Sample type: Plasma Y —M,\ <
& Analytical method: Liquid Tl g —)
chromatography (LCP-MS) et ‘
@ Analytes: methionine, SAMe, SAH, ‘
homocysteine, cystathionine, cysteine [ " il |
& SAM:SAH ratio I : 'I y |
” I 1
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Methionine

THF
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Methylation
Biomarkers

@ Methionine

@ S-adenosylmethionine (SAM)

@ S-adenosylhomocysteine (SAH)

& Homocysteine

@ Cystathionine

@ Cysteine

@ Methylation Index (SAM/SAH ratio)

Menezo Y, Clement P, Clement A, Elder K. Methylation: An Ineluctable Biochemical and Physiological Process Essential to the
Transmission of Life. International Journal of Molecular Sciences. 2020; 21(23):9311. https://doi.org/10.3390/ijms21239311



Methionine (Met)

@ An essential amino acid

@ High in animal proteins: eggs, fish, poultry, beef

@ Moderate in nuts, seeds, and legumes

& The starting amino acid in nearly all protein synthesis (coded by the AUG start codon)
& The precursor to S-adenosylmethionine (SAMe), the body’s universal methyl donor

@ Too little: Impaired methylation, low glutathione, poor detox

@ Too much (especially with poor methylation): Elevated homocysteine, oxidative stress

N\
CWellness Lyon P, Strippoli V, Fang B, Cimmino L. B Vitamins and One-Carbon Metabolism: Implications in Human Health and Disease. Nutrient. 2020; .
12(9):2867. https://doi.org/10.3390/nu12092867, Roufael M, Bitar T, Sacre Y, Andres C, Hleihel W. Folate—Methionine Cycle Disruptions in -
-3
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S-adenosylmethionine(SAM/SAMe)

@ Methylation, neurotransmitter synthesis, and detoxification
@ It's synthesized in the body from methionine and ATP via the enzyme methionine adenosyltransferase

@ Primary methyl donor
Epigenetic regulation: DNA and histones

Q

Neurotransmitters
@ Membrane phospholipids
& Detoxification Pathways

@ Associated with enhanced monoamine synthesis and depression

@ Caution with supplementation
@ Can trigger mania in bipolar disorder
@ Potential interactions with MAOIs, SSRIs and serotonergic agents
@ Can potentially worsen anxiety in individuals with certain COMT and MAOA

§ /1
wellness Roufael M, Bitar T, Sacre Y, Andres C, Hleihel W. Folate—Methionine Cycle Disruptions in ASD Patients and Possible D -‘ ‘
‘w d d Interventions: A Systematic Review. Genes. 2023; 14(3):709. https://doi.org/10.3390/genes14030709 / \\1
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S-adenosylhomocysteine (SAH)

@ Formed when SAMe donates a methyl group to a substrate

@ A potent inhibitor of methyltransferase enzyme

& Slows or blocks methylation reactions

@ Levelinfluencing gene expression, neurotransmitter balance, etc.

@ Reversibly hydrolyzed into homocysteine and adenosine by the enzyme SAH hydrolase
@ Favors SAH formation
@ Efficient clearance of homocysteine is critical (B12)

@ Elevated SAH is associated with cardiovascular disease, neurodegeneration, and epigenetic
dysregulation

‘WB"IIGSS Roufael M, Bitar T, Sacre Y, Andres C, Hleihel W. Folate—Methionine Cycle Disruptions in ASD Patients and Possible

‘w d d Interventions: A Systematic Review. Genes. 2023; 14(3):709. https://doi.org/10.3390/genes14030709 ‘
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Homocysteine (HCys)

& An essential, sulfur-containing, amino acid
@ Clinical marker for cardiovascular, neurological, and methylation-related dysfunction
@ SAH is then hydrolyzed into homocysteine and adenosine

& Hyperhomocysteinemia: biomarker for cardiovascular, neurological, and methylation-
related dysfunction

@ Remethylation back to methionine via primary route (MTR, MTRR, MTHFR) and
secondary route (BHMT & TMG)

& Transsulfuration to cystathionine - cysteine - glutathione (B6/P5P)

‘wellness Gonzalez-Lamufio D, Arrieta-Blanco FJ, Fuentes ED, Forga-Visa MT, Morales-Conejo M, Pefia-Quintana L, Vitoria-Mifiana I.
‘wednesday Hyperhomocysteinemia in Adult Patients: A Treatable Metabolic Condition. Nutrients. 2024; 16(1):135. https://doi.org/10.3390/nu16010135




Cystathionine (Cth)

@ Formed via the enzyme cystathionine 8-synthase (CBS), via the reaction between homocysteine
and serine
@ Depends on vitamin B6 (P5P) and Fe
@ A key intermediate in the transsulfuration pathway
@ Plays a central role in sulfur amino acid metabolism and is crucial for maintaining redox balance
and methylation efficiency
@ Can indicate methylation-transsulfuration balance, GSH production (via cysteine), B6 status
@ Converted into cysteine by cystathionine y-lyase (CTH)
@ Leads to GSH production

‘ng'ness Roufael M, Bitar T, Sacre Y, Andres C, Hleihel W. Folate—Methionine Cycle Disruptions in ASD Patients and
Possible Interventions: A Systematic Review. Genes. 2023; 14(3):709. https://doi.org/10.3390/genes14030709,
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Cysteine (Cys)

@ A semi-essential sulfur-containing amino acid

@ Can be synthesized from methionine, but under stress or illness, dietary intake becomes more important
@ The rate-limiting precursor for glutathione (GSH)

@ |ts thiol (-SH) group allows cysteine residues in proteins to form disulfide bridges, stabilizing protein
structure

@ Especially in keratin, ie. hair, skin, nails

@ Via GSH and other sulfur pathways, cysteine helps neutralize heavy metals, xenobiotics, and reactive
oxygen species

@ Influences redox-sensitive transcription factors like Nrf2, which regulate antioxidant and detox genes

‘nglness Roufael M, Bitar T, Sacre Y, Andres C, Hleihel W. Folate—Methionine Cycle Disruptions in ASD Patients and
Possible Interventions: A Systematic Review. Genes. 2023; 14(3):709. https://doi.org/10.3390/genes14030709
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Methylation Profile; plasma

RIMARY & INTERMEDIATE METABOLITES

REFERENCE PERCENTILE
RESULT/UNIT INTERVAL 25 16* ]—W“_] 84™ 97.5*
Methionine 34 umol/dL| 1.6- 3.6 —
Cysteine 22 umol/dL, 20- 38 .
S-adenosylmethionine (SAM) 97 nmol/L 86- 145 —
S-adenosylhomocysteine (SAH) 19.4 nmol/L 10- 22 —
68" 95"
Homocysteine 4.2 umol/L < 11 [ —
Cystathionine 0.01 umolldL] < ©.05
METHYLATION INDEX
REFERENCE PERCENTILE
RESULT INTERVAL 68" 95%
SAM : SAH 5.0 > 4 —
| Methionine I
THF

| Functional Assessment
I e of Methylation
Choline :\

5-CH,THF
Homocysteine

B-N

B-6

—> Adenosine —> AMP
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Methylation Index (SAM:SAH ratio)

@ S-adenosylmethionine (SAM), the universal methyl donor used in DNA, RNA, neurotransmitter, and phospholipid methylation
@ S-adenosylhomocysteine (SAH), the byproduct of methylation reactions, which inhibits methyltransferases if it accumulates

@ Divide the concentration of SAM by SAH

@ Referred to as the methylation index

@ A functional biomarker of methylation

@ Low methylation index is associated with global DNA hypomethylation, oxidative stress, and increased cardiovascular risk
@ Plasma homocysteine
@ SNPs (MTHFR, MTR, MTRR, BHMT, CBS)

@ A higher SAM/SAH ratio reflects a strong methylation potential
g SAM:SAH >4
@ An adequate balance of methyl donors (SAM) relative to inhibitors (SAH)

@ Generally, indicates methylation reactions are proceeding efficiently, supporting processes ie. DNA repair, neurotransmitter synthesis,
phospholipid metabolism, etc.

‘ “ ellness Bravo AC, Aguilera MNL, Marziali NR, et al. Analysis of S-Adenosylmethionine and S-Adenosylhomocysteine: Method Optimisation and Profiling
Wednesday in Healthy Adults upon Short-Term Dietary Intervention. Metabolites. 2022;12(5):373. Published 2022 Apr 20. doi:10.3390/metab0o12050373




Low Methylation Index

Methylation Profile; plasma

PRIMARY & INTERMEDIATE METABOLITES

REFERENCE PERCENTILE
RESULT/UNIT INTERVAL 25" 16" | 50" | 84" o97.5"
Methionine 3.0 pmol/dL 1.6- 3.6 aEE——
Cysteine 32 pmol/dL 20- 38 ——
S-adenosylmethionine (SAM) 62 nmol/L 86- 145
S-adenosylhomocysteine (SAH) 35.1 nmol/L 10- 22
68" 95"
Homocysteine 9.5 I_Imom_ < 11 —
Cystathionine 0.02 pmol/ld < 0.05 |—
METHYLATION INDEX
REFERENCE PERCENTILE
RESULT INTERVAL 68" 95"
SAM : SAH 1.8 > 4 —
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Low Methylation Index

& Low availability of methyl groups to hundreds of important molecules

@ DNA, RNA, proteins, choline, membrane phosphatidylcholine, creatine (liver), neurotransmitters and
neurotransmitter receptors

@ Diverse potential consequences of compromised methylation

@ Aberrant neurotransmitter metabolism, abnormal gene expression and silencing, cancer,
cardiovascular disease and vascular occlusion, congenital heart disease/birth defects,
neurodegenerative disease, autoimmune disease, and poor response to environmental toxins (e.g.
endogenous detoxification of arsenic)

@ Accumulation of SAH inhibits methyltransferase enzymes by product inhibition: SAH binds with
high affinity to the active sites of MTs

‘wellness Bravo AC, Aguilera MNL, Marziali NR, et al. Analysis of S-Adenosylmethionine and S-Adenosylhomocysteine: Method Optimisation and Profiling g

W d d y in Healthy Adults upon Short-Term Dietary Intervention. Metabolites. 2022;12(5):373. Published 2022 Apr 20. doi:10.3390/metabo12050373
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Case 1

Patient: 50 yof
Presenting Concerns: Mild hypertension, fatigue, occasional tingling in her hands and feet

Medical History:
@ Family history of cardiovascular disease and early-onset Alzheimer’s
i History of anxiety and difficulty concentrating over the past 18 months

i Vegetarian for 12 years

@
@
@ Periodic use of methylated B-complex supplements, though inconsistently
& No alcohol, but moderate caffeine intake

@

Reports increased stress due to workload and caring for elderly parent

Wellness
‘Wednesday




50 yof

Methylation Profile; plasma

PRIMARY & INTERMEDIATE METABOLITES

‘Wednesday

REFERENCE PERCENTILE
RESULT/UNIT INTERVAL 25" 16" [ 507] g4™  97.5"
Methionine 1.8 pmol/dL 1.6- 3.6 aa——
Cysteine - L o R e~ R
S-adenosyimethionine (SAM) o7 p——y v —— R~
S-adenosylhomosysteine (SAH) P L — R T L
63“1 gsth
Homocysteine 12.7 pmol/L < 11 ————————
Cystathionine o1 P — |- .............................................................................................
METHYLATION INDEX
REFERENCE PERCENTILE
RESULT INTERVAL 68™ 95
SAM : SAH 5.5 > 4 —
‘Wellness




Case 1 Findings

& Elevated Homocysteine: 12.7 umol/L (‘T

@ Consider testing for MTRR, MTR, MTHFR
elevated)

@ Consider supplementing these enzymes
@ B12 (lower d/t vegetarian diet, age,

; Jst  oH) & Consider testing for endothelial SNPs
ecreasea stomacn p
¢ Fatigue @ NOS/D298E
@ Tingling in extremities occasionally 9 Polymorphism in the NOS3 gene
& Vitamin B12, B6 (P5P) and B9 (folate) @ Encodes endothelial nitric oxide synthase
' (eNOS)
@ Family history of cardiovascular disease
@ Continually monitor Hcys
@ Comprehensive Cardiovascular Panel
CWellness 'C\-i/lc;:Zﬂsﬁ?gg:::j?tci)oli,ﬁ:;iteﬁt;ilé;(c)c;[l;J,lI:g)n:tle;SFI;,[t!;c:?;g\éii.s;rgl\ﬁ'll'b.l\?ﬂ);ggl/ens;(iggi)olg/ls,,Peﬁanuintana L, Vitoria-Mifiana |. Hyperhomocysteinemia in Adult Patients: A Treatable

Lyon P, Strippoli V, Fang B, Cimmino L. B Vitamins and One-Carbon Metabolism: Implications in Human Health and Disease. Nutrients. 2020; 12(9):2867.
‘Wednesday https://doi.org/10.3390/nu12092867
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Decreasing

& 400 mcg

& 500 mcg

& Pyridoxal-5-phosphate (P5P/B6)
& 20mg

HomOCVStEine ¢ Trimethylglycine (TMG/Betaine)

‘Welilness
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& 500 mg

@ Recheck: 8—12 weeks
& Adjust based on response and tolerance

Gonzalez-Lamufio D, Arrieta-Blanco FJ, Fuentes ED, Forga-Visa MT, Morales-Conejo M, Pefia-Quintana L, Vitoria-Mifiana |. Hyperhomocysteinemia
in Adult Patients: A Treatable Metabolic Condition. Nutrients. 2024; 16(1):135. https://doi.org/10.3390/nu16010135,

Lyon P, Strippoli V, Fang B, Cimmino L. B Vitamins and One-Carbon Metabolism: Implications in Human Health and Disease. Nutrients. 2020;
12(9):2867. https://doi.org/10.3390/nu12092867




Case 2

Patient: 59 yom

Presenting Complaints: Brain fog, low energy, and recent increases in blood pressure
(averaging 132/86 mmHg)

Medical History:
@ Father had a myocardial infarction at 57 yoa
@ Maternal history of type 2 diabetes
@ Professionally active with a high-stress managerial role
@ Struggles with sleep
@ Often skips meals during the day

Wellness
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59 yom

Methylation Profile; plasma

PRIMARY & INTERMEDIATE METABOLITES

REFERENCE PERCENTILE
RESULT/UNIT INTERVAL 25" 16" | 50T | 84" g7.5M
Methionine 2.5 pmol/dl 1.6- 3.6 -
Cysteine 27 pmol/dy 20- 38 -
S-adenosylmethionine (SAM) 75 nmol/L 86- 145
S-adenosylhomocysteine (SAH) 26.6 nmol/L 10- 22 e
GBth gsth
Homocysteine 7.0 pmol/L < 11 (—
Cystathionine 0.02 pmolidl < 0.05 |—
METHYLATION INDEX
REFERENCE PERCENTILE
RESULT INTERVAL esth 95"
SAM : SAH 2.8 > 4 I_
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Case 2 Findings

@ SAM: Low (75 nmol/L; 2.5th percentile)

@ Brain fog, low energy
@ Low methyl donor availability

@ SAH: High-normal (26.6 nmol/L; 84th percentile)

@ SAM: SAH Ratio: Low Methylation Index at 2.8 (goal
>4.0)

@ Reduced remethylation capacity
@ Homocysteine WNL

@ Prioritize stress management (HRV training,
breathing exercises)

@ Consider genetic variants MAT, AHCY

@ Reassess labs in 8-12 weeks after protocol initiation

‘Wellness
‘Wednesday
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Addressing low Methylation Index

& Phosphatidylcholine to increase bioavailability of SAM
¢ 500 -1,200 MG QD

@ Increase Methionine
& Dietary meat (turkey, tuna, beef (B12 (low energy)) and consistent meal intake
@ 200 to 500 mg QD

& Support methionine adenosyltransferase (MAT) enzyme via Mg2+
@ L-Threonate: Crosses the BBB
& 1,000—2,000 mg QD (provides ~144-200 mg elemental magnesium)
& Taurate: Supports both nervous system and cardiovascular tone
¢ 125-500 mg QD

Wellness
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Addressing low Methylation Index

@ Cobalamin @ Supports mitochondrial function and
@ Supports decreasing SAH, energy fatty acid metabolism
@ Brain fog, low energy @ Hydroxocobalamin
@ Dietary B12 (from meat, dairy, etc) @ Produced by gut bacteria
@ 500 mcg QD @ Converts to methyl- and

¢ Methylcobalamin adenosylcobalamin

. . @ .
@ Supports neurological and methylation Cyanocobalamin

pathways @ Synthetic, inactive form
@ Adenosylcobalamin @ Requires conversion to active forms and
releases a small amount of cyanide

@ Active form in the mitochondria (energy) during metabolism

@ Acts as a cofactor for methylmalonyl-
CoA mutase

N

‘nglness Lyon P, StrippoliV, Fang B, Cimmino L. B Vitamins and One-Carbon Metabolism: Implications in A T
d d Human Health and Disease. Nutrients. 2020; 12(9):2867. https://doi.org/10.3390/nu12092867 ‘-" *\‘:,
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Case 2 Findings

@ Address environmental stressors: Toxins, oxidative stress, and
inflammation can elevate SAH and deplete methyl donors

@ Add exercise/movement: to support stress, energy and sleep

@ SAMe supplementation??
@ Starting at 200-400mg QD
@ Titrate slowly

@ Watch for anxiety, irritability, or insomnia (disturbed
sleep)

@ Consider COMT, MAOA

@ Recheck: 8—12 weeks
@ Adjust based on response and tolerance

Wellness
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Case 3

Patient: 64 yom

Presenting Concerns: Anxiety and depression on and off for the past few decades, worse recently with stress
of divorce. Known diagnosis of coronary artery disease (CAD), history of angina, and one prior angioplasty (2
years ago). Currently on statins and a beta blocker. Reports fatigue, mild cognitive slowing, and erectile
dysfunction.

Medical History:
@ Sedentary occupation

i Tries to eat healthy, veers towards SAD

5}
& No tobacco use, occasional alcohol
5}

/i Strong paternal history of premature myocardial infarction (father deceased at 56). Brother with hypertension
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Case 3

Methylation Profile; plasma

PRIMARY & INTERMEDIATE METABOLITES

‘Wednesday

REFERENCE PERCENTILE
RESULT/UNIT INTERVAL 25" 16" [50™] 84™  97.5"
Methionine 2.0 pmol/dl 1.6- 3.6 -
Cystoine 29 | o e o
S-adencsyimethionine (SAM) ” p—ry - R - - SR
S-adenosylhomocysteine (SAH) 373 L — v ... S ..........
68" 95"
Homocysteine 1.4 pmol/L < 11 S ———
Cysiathioning 002 e T e R 1
REFERENCE PERCENTILE
RESULT INTERVAL 68" 95"
SAM : SAH 2.6 > 4 —
Wellness




Case 3

@ SAH: 37.3 nmol/L (97.5th percentile; markedly elevated)

@ Acts as an inhibitor of methyltransferases, impairing epigenetic regulation, neurotransmitter
synthesis, and detox

@ Homocysteine: 11.4 umol/L (elevated; reference <11 umol/L)

& Cardiovascular risk

@ SAM:SAH Ratio: 2.6 (low; reference > 4)

@ Indicates limited methyl donor availability
& SAM is WNL, therefore not an actionable item

@ Genetic Testing...

Wellness
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DNA Methylation Pathway Profile; Buccal Swab
1

GENE NAME { VARUATION oREsENT | “PRESEnT  CALL Minus " represents no mutation
SHMT/C1420T | S | | | fe] Plus “+" represents a mutation
AHCYN | - | | | A - I'ndif:at&s there is no mutation
AHCY/2 | - | | | T :+!—°‘”ilnd|f:ates there i-Er one mutation .
AHCY/19 | - | | | A +/+" indicates there is a double mutation
MTHFR/CBTTT | | | i+ | T
MTHFR/A1298C | 4= | | | A
MTHFR/3 | iy | | | c
MTR/A2756G | L | | | A
MTRR/AGEG | | | +/- | Hetero
MTRR/H595Y | e | | | c
MTRR/K350A | =k | | | A
MTRR/R415T | | | +/- | Hetero
MTRR/S257T | | | +/- | Hetero
MTRR/11 [ (| +/- | Hetero
BHMT/M | | | i+ | T
BHMT/2 | L | | | c
BHMT/4 | L | | | A
BHMT/8 | | | i+ | T
CBS/C699T | - | | | c
CBS/A360A | | | ++ | T
CBS/N212N [ - || | ¢
COMT/NV158M [ | i+ | A
COMT/HG62H | | | 4+ | T
COMT/61 [ (| +- | Hetero
SUOX/S370S [ Jk || | ¢
VDR/Tag1 [ L [ | ¢
VDR/Fok1 | e | | | c
MAOA | || e | T
‘Wellness NOS/D298E | W] Hetero
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Case 3

& MTHFR/C677T: homozygous (TT)
@ Methylenetetrahydrofolate reductase gene
@ The C677T mutation results in a cytosine (C) being replaced by thymine (T) at position 677 of the MTHFR gene

@ Leads to a thermolabile enzyme with reduced activity

@ Impairs the conversion of 5,10-methylene-THF to 5-methyl-THF
@ NOS D298E (+/-): heterozygous
@ NOS3 gene, which encodes endothelial nitric oxide synthase (eNOS)
@ Glutamate to aspartate may alter eNOS enzyme conformation, potentially reducing NO bioavailability
@ Implicating vasodilation, platelet aggregation, and smooth muscle proliferation

@ Increased risk of hypertension, coronary artery disease, and myocardial infarction

‘Welilness
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COMT & Methyl Donors

& COMT +/+ (V158M and H62H)

@ Catechol-O-methyltransferase gene
@ Two copies of the "slow" variants
& Reduced COMT enzyme activity

& Slower clearance of dopamine, norepinephrine, and epinephrine

& “Worrier”: Tendency toward anxiety, rumination, or overstimulation

@ Difficulty recovering from stress

@ May be more sensitive to methyl donors

@ Magnesium, B2, B6, hydroxocobalamin or adenosylcobalamin

@ Stress management is key

@ Avoiding excess catechols (e.g., green tea extract, quercetin, EGCG)
‘WG"”GSS Meyer-Lindenberg, A., et al. (2006). "Impact of complex genetic variation in

COMT on human brain function." Molecular Psychiatry, 11(9), 867-877.
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Case 3

& Findings:
@ SNPs: MTHFR C677T, NOS, COMT +/+

@ Functional: elevated SAH/homocysteine levels

& Implications:
@ Neurotransmitter imbalances: anxiety, depression
@ Endothelial dysfunction: cardiovascular risk & hx of CAD
@ Impaired detoxification and redox regulation: cellular stress

@ Recheck: 812 weeks

@ Adjust based on response and tolerance

cwellness Hoepner CT, McIntyre RS, Papakostas Gl. Impact of Supplementation and Nutritional Interventions on Pathogenic Processes of Mo od
‘wednesday Disorders: A Review of the Evidence. Nutrients. 2021 Feb 26;13(3):767. doi: 10.3390/nu13030767. PMID: 33652997; PMCID: PMC7996954.




Case 3 Findings

@ Monitor and reduce SAH/homocysteine using B12/cobalamin, folate, B6

@ Support endothelial health

@ Omega-3 fatty acids (EPA/DHA): Reduce inflammation, improve endothelial function, and lower triglycerides

@ Nutritional and lifestyle interventions targeting stress resilience, vascular support, and neurotransmitter
balance

@ Poor sleep reduces NO and raises endothelin-1, a vasoconstrictor

& Comprehensive Cardiovascular Panel

@ Consider urinary neurotransmitter and salivary cortisol testing

@ Consider GSH testing

Orly Ran Sapir, Stephen Kopecky, Francisco Lopez-Jimenez, Navigating omega-3s, European Journal of Preventive Cardiology, Volume 31, Issue 15, October 2024,

‘Wellness Pages 1876—1877, https://doi.org/10.1093/eurjpc/zwae261, Clemente-Suarez VJ, Martin-Rodriguez A, Curiel-Regueros A, Rubio-Zarapuz A, Tomero-Aguilera JF.
Neuro-Nutrition and Exercise Synergy: Exploring the Bioengineering of Cognitive Enhancement and Mental Health Optimization Bioengineering. 2025; 12(2):208.
Wednesday https://doi.org/10.3390/bioengineering1 2020208, Holmer, B.J., Lapierre, S.S., Jake-Schoffman, D.E. et al. Effects of sleep deprivation on endothelial function inadult
humans: a systematic review. GeroScience 43, 137—158 (2021). https://doi.org/10.1007/s11357-020-00312-y




Integrating Methylation Testing into Practice

¢ Hyperhomocysteinemia:

@ Plasma levels above 15 umol/L

@ Significant cardiovascular and neurological risk factor Hyperho(moc;;’s:t)-;'inemia
pmo
@ Renal dysfunction, hypothyroidism, and certain medications (e.g., N

methotrexate, antiepileptics) can also elevate levels

@ Reassess after 8-12 weeks of intervention 0-15| 15-30 31-100

Chronic fatigue, mood disorders or cognitive decline B N
ASD, neurodevelopmental delays [ mild ] moderate [ severe ]

Cardiovascular risk

Detoxification considerations

Recurrent miscarriage or fertility issues

Q@ @ a a a @

Aging or longevity optimization

‘wellness Gonzalez-Lamufio D, Arrieta-Blanco FJ, Fuentes ED, Forga-Visa MT, Morales-Conejo M, Pefia-Quintana L, Vitoria-Mifiana I.
‘wednesday Hyperhomocysteinemia in Adult Patients: A Treatable Metabolic Condition. Nutrients. 2024; 16(1):135. https://doi.org/10.3390/nu16010135




Integrating Methylation Testing into Practice

&g Known SNPs:

& MTHFR C677T, A1298C, CBS, MTR, and MTRR variants can impair
homocysteine clearance

& Nutrient deficiencies:

@ Low levels of B6, B12, folate, and riboflavin disrupt remethylation and
transsulfuration pathways

‘wellness Lyon P, Strippoli V, Fang B, Cimmino L. B Vitamins and One-Carbon Metabolism: Implications in
‘wednesday Human Health and Disease. Nutrients. 2020; 12(9):2867. https://doi.org/10.3390/nu12092867
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Summary and Key
Take-Aways

Methylation is a fundamental biochemical process
that involves transferring a methyl group (—CHs) to
DNA, proteins, and other molecules

Involved in gene regulation, NT synthesis,
detoxification, cardiovascular health, immune
modulation, cellular repair and aging

A functional assessment of the Methylation Cycle
is clinically relevant as methylation is
individualized

Combining epigenetic biomarkers (methylation
index) with DNA SNPs is warraented

‘Wellness
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Thank you
and Questions?
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