Increased Genetic Variants Found in Acetylation & Lipid

Synthesis Genes in Chronic Lyme Disease Patients
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Some patients with Lyme disease do not respond well to treatment: it —
has been hypothesized this may be due to difficulty with : " T Xenobiotics
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detoxification and inflammation.
Xenobiotics such as plastics, industrial chemicals, drugs, pesticides, | \L ¢ l
fragrances, and environmental pollutants need to be dgtoxn‘.led by Bantetheine ,’m m —
the body [1]. Phase | CYP450 enzymes and Phase Il conjugation Proio N Nrf2
pathways are needed to eliminate these toxins through the urine, \L
bile, and stool [2].
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The balance between protein acetylation and deacetylation plays a Phosphopantothenate m—
critical role in the regulation of gene expression, signaling pathways, J, SR 5.  Glutathione
and affects a large range of cellular processes, many related to ——— .
detoxification. Acetylation is the Phase Il Conjugation Reaction i Glycolysis
. _ . Phosphopantothenoyl

process of introducing an acetyl functional group (acetyl-CoA) onto a _L-cysteine
chemical compound by N-Acetyltransferase (NAT). Acetylation can ¢
alter gene expression epigenetically. Acetylation is an important vy Pyruvate S —— Coniusnation hy
route of metabolism for xenobiotics [3]. Deacetylation is the removal Pantetheine 4- " Glutathione " Acetylation

of an acetyl group. phosphate
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For proper acetylation, there needs to be an adequate supply of
acetyl-CoA. The PANK genes are responsible for catalyzing the ATP-
dependent phosphorylation of pantothenate (vitamin B5) to create Dephospho-CoA =3 Coenzyme A
4’-phosphopantothenate, which is needed to create adequate Acetyl-
CoA [4].

The NAT enzymes are responsible for carrying out acetylation of the
xenobiotics [5].

Acetyl-CoA is also needed for the expression of Nrf2 and ARE
(Antioxidant Response Element), which make glutathione for the
conjugation of xenobiotics [6].
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The ACAT2 gene is an enzyme involved in lipid metabolism, which
results in the creation of hormones, DHEA, and cortisol [7].

The purpose of this research was to evaluate whether treatment-
resistant Lyme disease patients have increased levels of variants in
genes involved in the creation of acetyl-CoA, acetylation and lipid
synthesis. Genetic weakness in these two functions may reduce the
potential to clear toxic xenobiotics and reduce the potential to create
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cortisol, which reduces inflammation and histamine. ACATZ Conclusion

421 participants with chronic Lyme disease submitted their 23andMe The ACAT?2 protein is limited to only two cell types, enterocytes in the In conclusion, increased levels of genetic variants involved in lipid

supplied genome for a contrast to the 1000 Genome Project [8]. We small intestine and hepatocytes. Immunofluorescence analysis of synthesis and proper acetylation were found in individuals with Lyme

evaluated the PANK, ACAT and NAT gene polymorphisms that have human liver has shown that ACAT2 is expressed in the endoplasmic disease: potentially creating a self-perpetuating cycle of toxicity

the potential to be involved in acetylation. reticulum of the hepatocytes [13]. favorable to pathogens, inflammation, increased mast cell activation
and treatment resistance.

The major and minor alleles for each of the SNPs were determined The product of the ACAT2 gene is an enzyme involved in lipid

using the 1000 Genome Project. The ratio of SNPs between the metabolism, and it encodes cytosolic acetoacetyl-CoA thiolase. Personalized supplementation, lifestyle, and dietary modifications

Chronic Lyme Group and the Genome Project was calculated. Acetoacetyl-CoA thiolase condenses two molecules of acetyl-CoA to designed to support acetyl-CoA production and acetylation may be

form acetoacetyl-CoA [14]. an effective complementary treatment. Future research evaluating

The genetic analysis, detailed in this poster, illustrates a 1.31 to 3.85 . . _
genetic weakness, and the effects of supporting acetyl-CoA in

ratio increase in genetic variants involved with acetylation.

Table 2: Increased ratio of ACAT2 SNPs in the treatment-resistant treatment-resistant Lyme patients is needed.

PANK Lyme disease group compared to the control group.
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