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METHYL CYCLE NUTRGENOMICS

+ Decreased methylation
+ Decreased BH4
* Increased ammonia
* Elevated homocysteine,
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METHYL CYCLE NUTRGENOMICS
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METHYL CYCLE NUTRGENOMICS
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FETAL HYPERTENSIVE PROGRAMMING

" Female Wistar Rats \

~
<
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Mate with genomically normal male rats Lan N,

Between conception and weaning of pups, place dams on:
9 Standard rat chow (20% protein)
9 Low protein (8%) chow (extra calories as carbohydrate)

At three weeks pups weaned to standard 20% protein diet
At one or twelve weeks sacrifice pups and evaluate mRNA of RAS proteins:

91 Angiotensinogen 9 Renin
TACE MTAT1 and AT2 receptor



FETAL HYPERTENSIVE PROGRAMMING
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FETAL HYPERTENSIVE PROGRAMMING

(a) Angiotensinogen - liver (b) Renin - kidney {c) ACE - lung
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FETAL HYPERTENSIVE PROGRAMMING

AT1 gene c ATl
Promoter g mMRNA
Methylation - W

C MLP

Maternal protein insufficiency
Reduced methylation of RAS gene promoter sites
Increased transcription of RAS protems

Hypertensive phenotype



METHYL CYCLE NUTRGENOMICS
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Nutrient (unir) Whole Egg
Weight 60g
Water (percentage) 65-68.5
Calories (keal) 70
Protein (g) 6.3
Carbohydrate (g) 036
Total fat (g) 48
Polyunsaturated fat (g) 1
Monounsaturated fat (g) 1.8
Saturated fat (g) 1.6
Cholesterol (mg) 185
Choline (mg) 126
Vitamin A (IU) 270
Vitamin D (1U) 41
Vitamin E (mg) 0.5




MTHFR 677G T POLYMORPHISM

- Genotype 695 Spaniards

TAIl ¢ 40 years of age

' No migration in or out of area
8§ ACE I/D 1 Stable over all age ranges
8 MTHFR 677G T (Val- Met)

MTHFR Polymorphism Distribution

60%

50%

40% -

30% -

20% -

10% -

0% -

0-20 Years 21-40 Years

mCC mCT ®TT




MTHFR 677G T POLYMORPHISM

MTHFR Polymorphism Distribution
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METHYL CYCLE NUTRGENOMICS

* Decreased methylation
* Decreased BH4
* Increased ammonia
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METHYL CYCLE NUTRGENOMICS

Pathways With Enzymes, Cofactors, Supplements & Blocking Metals/SAH
modified from Amy Yasko PhD
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CAVEATS to METHYL CYCLE NUTRIGENOMIC DISCUSSION

Methylation Pathway Cycles
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1. Unsettled science (application of clinical experience to basic science)

2 . Dr. Yaskods work focuses on ki ds
9 Pediatric recs often inappropriate for adults with acquired disease st:

3. Genotype does not always determine phenotype

4. Acquired factors (toxicity, new

5. Methyl Cycle Genomic Status is not the sole determinant of health



UNDERSTANDING the METHYL CYCLE

Methylation Pathway Cycles
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2. Methyl Cycle is a perfect system
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UNDERSTANDING the METHYL CYCLE
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MTHFR C677T:
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1 Decreases risk of certain cancers
1 Shunts Methyl Groups towards DNA synthesis
8 Prevalence of MTHFR 67 #CT increasing



OVERVIEW of the METHYL CYCLE

Methylation Pathway Cycles
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OVERVIEW of the METHYL CYCLE
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OVERVIEW of the METHYL CYCLE

Methylation Pathway Cycles
[1] Urea cycle
Neurotransmitter (BH4) cycle
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FUNCTIONS of the METHYL CYCLE

Methylation Pathway Cycles
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Maintain (current health status) appropriate levels of:
1 Pyrimidine and purine bases for DNA and RNA synthesis

1 Antioxidant/Detox molecules glutathione, cysteine, taurine, & sulfate

91 BH4 (tetrahydrobiopterin)
1 Transferable methyl grougsHigh SAMe:SAH
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Maintain (current health status) appropriate levels of:
1 Pyrimidine and purine bases for DNA and RNA synthesis
1 Antioxidant/Detox molecules glutathione, cysteine, taurine, & sulfate
91 BH4 (tetrahydrobiopterin)
1 Transferable methyl grougsHigh SAMe:SAH



FUNCTIONS of the METHYL CYCLE

Methylation Pathway Cyeles
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Maintain (current health status) appropriate levels of:
1 Pyrimidine and purine bases for DNA and RNA synthesis
1 Antioxidant/Detox molecules glutathione, cysteine, taurine, & sulfate
91 BH4 (tetrahydrobiopterin)
1 Transferable methyl grougsHigh SAMe:SAH



FUNCTIONS of the METHYL CYCLE
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Maintain (current health status) appropriate levels of:

91 Pyrimidine and purine bases for DNA and RNA synthesis

1 Antioxidant/Detox molecules glutathione, cysteine, taurine, & sulfate
1 BH4 (tetrahydrobiopterin)

1 Transferable methyl grougsHigh SAMe:SAH



FOLATES (5METHYL FOLATE) SUPPORT BH4
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FOLATES (5METHYL FOLATE) SUPPORT BH4 and SAMe
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FUNCTIONS of the METHYL CYCLE
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Maintain (current health status) appropriate levels of:
1 Pyrimidine and purine bases for DNA and RNA synthesis
1 Antioxidant/Detox molecules glutathione, cysteine, taurine, & sulfate
91 BH4 (tetrahydrobiopterin)
1 Transferable methyl grougsHigh SAMe:SAH



TRANSFERABLE METHYL GROUPS

)
H-C-
H

methyl group

METHYLATION MAP

|||||




SAMe METHYL TRANSFER REACTIONS

Enzyme

Substrate and Effect

DNA Methyl Transferases

Alters DNA Transcription (Bookmarking)

Synthetic Reactions

Generation of Carnitine

Protein Methyl Transferases
(PRMT)

Alters Enzyme Activity
(PGGla - PPARa - FA Oxidation)

CatecholO-Methyl Transferase

Inactivates Catecholamines

Methylates 20H and 40H Estrogens

COMT

Metabolizes Bioflavonoids

PEMT
Phosphatidylethanolamine
N-Methyl Transferase

Generation of Phosphatidylcholine

GAMT
Guanidinoacetate
N-Methyl Transferase

Generation of Creatine

GNMT

Glycine-N-Methyl Transferase

SAMe- 5,10MethyleneTHF




FUNCTIONS of the METHYL CYCLE

Methylation Pathway Cytles
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Maintain (current health status) appropriate levels of:
1 Pyrimidine and purine bases for DNA and RNA synthesis
1 Antioxidant/Detox molecules glutathione, cysteine, taurine, & sulfate
91 BH4 (tetrahydrobiopterin)
1 Transferable methyl grougsHigh SAMe:SAH



HOMOCYSTEINE

H
*HsN—C —COO

CHz, —CH;—SH

Oxidative stress NF-kB translocation, pAMPK AMPK Y HMG Co-A Reductase,
endothelial dysfunction, mitochondrial failure apoptosis

Homocysteine (Hcy) excess build up of SAdenosylhomocysteine (SAH)

SAH build up inhibits COMT Impaired catecholamine and catachol
estrogen metabolism

SAH build up inhibits DNMT-  Accelerated aging and malignancy

Contributes to multiple disease s



SAH INHIBITS COMT
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SAH INHIBITS COMT

COMT (CatecholO-Methyl Transferase):

1 High capacity
1 Low specificity

COMT O Methylates Catechols:
9 Catecholamines

Ly e o

Catechol SA SAH 0-methylated catechol

1 Catechol (OHEstradiol and Estrone
1 Catechol bearing Bioflavonoids (ECGC and Quercetin)

Substrates Products
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product formed
\ / / Complex I: Active \
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IMPAIRED ESTROGEN METABOLISM

CYP 1Al COMT Methylated
Estrone (E1) N Protective Compound
Anti-Cancer
Prevents Atherosclerosis
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A _
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CYP 1Bl Methylation
4-OH E1 (Procarcinogenic) 4-Methoxy El
A
3,4 Quinones < . I GST Detoxified by Glutathione
(Carcinogenic)
A J

Impaired conversion of 2 and@H into Methoxy Estrogens

(Impaired neutralization of 2@H and 3,4 Quinones)



IMPAIRED CATECHOLAMINE BREAKDOWN
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IMPAIRED CATECHOLAMINE BREAKDOWN

Over-stimulation of adrenoceptor-mediated l
physiological responses in CVS and ONS
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SAH INHIBITS METHYL TRANSFER BIOLOGY
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