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GENETICS AND DIET  

Introduction 

In this section the following will be covered 
● How to know if your health problem is genetic or environmental  
● What is a gene? 
● Different gene functions 
● What is a mutation? 
● Different types of mutations 
● Other factors that determine gene expression (turning genes on or off) 

We are going to introduce these concepts to you: what is gene, what is mutation, 
different types of mutations, and other factors that determine gene expression or 
whether your genes are turned on or off 

What is  a  gene? 

 

 
 

● A gene is a functional unit of your DNA. It is basically a set of instructions (just 
like a recipe) for making a specific protein or a group of proteins. Each of us 
has about 20,000 genes (an estimate, studies are still ongoing). So our 
genome is like a cookbook with 20,000 recipes. 
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Genes to  proteins  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The cookbook is located inside the ‘’library’’ called nucleus. The cellular kitchen is 
outside the nucleus. So, when you want to make a protein according to a recipe, you 
will go inside the library, copy a recipe into a transcript (which is made of RNA), and 
then take the transcript into the kitchen. Once you are in the kitchen, you start making 
proteins according to the recipes. 

Genes to cells,  organs,  and you 
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Our genes get translated into proteins, which function together to make cells. And 
cells are building blocks of our bodies. 

There are many kinds of proteins 

 

 
 
Proteins have many functions. They can make the structure of the cell (holding the 
shape of the cell together), catalyze chemical reactions as enzymes, send messages 
(as hormones, antigens), or determine whether certain genes (recipes) get used or 
not. 



 

     Page 4 

SelfHacked™ Protocol Module 3:1: Genetics and diets 

 

What is a mutation? 
A mutation is a change in the DNA code. It is like a different word in a recipe. It can 
occur spontaneously (like recipe words that fade over time), as copying a mistake, or 
when DNA is damaged. 

 

 

D ifferent types  of  mutations  

Small-scale mutations (Single point mutations-SNPs) 

Silent: codes the same amino acid, recipe stays the same  
Missense mutation: Codes a different amino acid, recipe altered 
Nonsense: Stops the protein production prematurely, parts of recipe missing 
Insertion: Extra letter in DNA, recipe changed or unusable 
Deletion: Loss of letter in DNA, recipe changed or unusable 

Large scale mutations: 

Deletions (loss of gene parts and whole genes) 
Duplication (multiple gene copies, more protein) 
Translocations and transversions (parts of the gene rearranged) 
Mutations can be beneficial, harmful, or without and effect (neutral). 
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About SNPs and Your Risks of Health 
Problems 

There are different types of mutations. Single point mutations change a word in the 
recipe. This may change the protein a little, a lot, or not at all. Large scale mutations 
can duplicate or delete the recipe (or part of the recipe). They can also transfer parts 
from the recipe into another. Among these 23andme detect SNPs, which are small-
scale point mutations. Occasionally, there might be some gene deletions that can be 
inferred from the presence or absence of a SNP, but primarily point mutations or 
‘’single nucleotide polymorphisms’’ are the only type of mutations that are detected  
by 23andme. 
 
That means the presence of bad SNPs don’t necessarily mean you have a problem 
with the gene, even though there may be studies saying that these SNPs are 
associated with diseases. Conversely, the absence of bad SNPs does not confirm that 
you won’t have a problem with the gene. This is because you can have other types of 
mutations or other ways that gene functions can change. 

Epigenetics/factors that turns genes on and off  

Epigenetics = ‘’above genetics’’ = factors other than your DNA sequence that control 
how each gene function. 
There are so many factors affecting how your genes get used that you can’t simply 
tell from the presence or absence of SNP’s (99.9% of the times). 
 
Our cells all contain the same DNA but identical DNA and genes can produce many 
different cell types in our bodies because: 

● Different cells have access to different recipes. Some genes are turned on and 
some are turned off. 

● Certain genes work at certain times but not at others (biorhythms). 
 
Basically genes can get tagged (e.g. by methylation) and packed away. The recipe 
becomes inaccessible. These patterns of gene activation are inherited but they can 
also be changed by environmental factors (such as diet, pollution and stress). 
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Our cells contain the same DNA (they have the same recipe library) so how is it that 
the same library produces so many different cell types (from blood cells to skin cells, 
fat cells and bone cells)?  
 
Well, different cells have access to different recipes. Genes get tagged and turned off. 
They get packed away and inaccessible. We inherit the pattern of gene activation 
from our parents. But, it can also be changed by environmental factor (diet, stress, 
pollution). 
 

	  
	  
Chromatin modifications mediated by DNA methylation and histone acetylation [1]. 
 
To make this simple, let’s use the analogy of using your genes as recipes to produce 
products like ‘’proteins’’ inside the cells. There are factors that make certain genes 
easier or harder to read-like if the recipes are buried deep inside the library, if the 
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recipe book is physically shut down tight, or if someone write black magic on it so that 
it does not get read. 
 
Inside the nucleus the DNA is wrapped around a protein called histones. How tightly 
wrapped the DNA is around histones affects how well the genes get read-the tighter it 
is, the less the genes get used. Additions of certain chemical groups to certain amino 
acids on histones make DNA wound around it tighter, while other additions make 
DNA wrap looser. 
 
Additions of some chemical groups to DNA directly could also affect how much a 
gene is used. For example, DNA methylation or acetylation (addition of methyl or 
acetyl groups to DNA) could be added to the DNA to make them harder or easier to 
read. Some transcription factors, which are proteins that either turn genes on or off, 
bind to these biochemically modified DNA or histones.  
 
Conversely, some recipes could be read out more often, resulting in more transcripts 
of the recipes being produced and more protein molecules from the genes made. 
 
Some recipe transcripts, which are made of RNAs, can actually block or degrade other 
transcripts. 

Can you really know how well each of your gene is working? 

Well technically it is possible but it’s really expensive and it’s done only in the labs 
right now. These are few cases where it’s used clinically. 

How do I fix my broken genes? 

A small fraction (<0.01%) of SNPs are associated with diseases or health problems, 
which means they likely do affect gene or protein function. 
 
Caveat: Your epigenetics can overcome your SNPs or other types of mutations. 
For example while the SNPs can reduce the function of the eventual protein, your 
cells can actually make more copies of the proteins, or increase the production of 
other proteins to compensate for it.  
 
Therefore, none of your genes is actually broken. 
 
When you understand which genes are malfunctioning (based on all pieces of 
information you have—SNPs, symptoms, biohacks that worked or failed), it opens new 
doors to potentially successful hacks. 
 
Notes: in this gene guide, we summarized info about the most relevant genes to your 
condition. It is not an exhaustive list of genes, nor is it meant to be prescriptive. 
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Energy production genes:  

S irt,  PPARγ ,  PGC-1α  
These are important genes that determine how you process and store energy. 
They are associated with: 

● Energy levels (tiredness, fatigue) 
● Weight and fat accumulation 
● Insulin sensitivity or glucose tolerance 
● Chronic inflammation and  
● Longevity 

 

Sirtuins  (S IRT1  and S IRT3)  

When proteins are ‘’tagged’’ for disposal (by acetylation), sirtuins remove these tags 
to keep the proteins from being destroyed. This allows proteins to live longer in the 
cell and makes the cells more efficient. 
 
SIRT1 turns off genes that promote aging (such as those involved in inflammation), fat 
production and storage, and blood sugar management. 
 
SIRT3 is found in mitochondria. It increases energy production particularly from fat 
and protects cells from oxidative stress. 
 
 

 
 

Do you have low SIRT activity?  

Signs of low SIRT activity include: 
● Being tired 



 

     Page 9 

SelfHacked™ Protocol Module 3:1: Genetics and diets 

● Getting fatigued easily 
● Being overweight 
● Insulin resistance 
● Circadian rhythm issues, including insomnia and poor sleep quality 

Important SIRT SNPs 

SIRT1 rs12778366 (C increases SIRT1 production) 
● The ‘’C’’ variant (about 20% of the people have it) is associated with increased 

longevity and better glucose tolerance. 
● Having two ‘’T’’ variants (80% of the people) is associated with 9X higher risk 

for diabetes. 
 
SIRT3 rs11246020 (T reduces SIRT3 by 34%) 

● The ‘’T’’ variant is linked to 1.5X higher risk of metabolic syndrome. 
 
SIRT3 rs11555236 (AA increases SIRT3 by 56% one A by 13%) 

● Having two As increases longevity (1-2% of people). 

Ways to increase SIRT1 and SIRT3 

● Exercise 
● Cold 
● Sun 
● Calorie restriction/fasting 
● Fish /DHA 
● Extra virgin olive oil 
● Fructose 
● Supplement such as curcumin, resveratrol, and berberine 
● Ensure healthy circadian rhythm 

 

PPARγ  

PPAR-gamma is one of the genes that determine if people gain weight easily or not. 
When I see some of my very thin and inflamed (Th1 and Th17 dominant) clients, I 
definitely address PPARγ first. 
 
In a nutshell, PPAR-Gamma: 

● Is a transcription factor (proteins that increase or decrease gene function by 
changing cellular production from that gene) 

● Works in partnership with a vitamin A receptor called Retinoid X receptor (RXR) 
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● Is partially activated by dietary fats and some drugs that increase insulin 
sensitivity 

 

 
 
Anti-cancer effects of PPAR-gamma agonists [2].  

Do you have high or low PPAR-gamma 

High PPAR-gamma function means that you: 
● Have good insulin sensitivity and insulin levels 
● Are more likely to be Th2 dominant (allergic) rather than Th1 dominant 
● Easily gain weight when you overeat 

 
Low PPAR-gamma functions means that you: 

● Are thin and struggle to gain or keep weight on, because your fat and muscle 
cells are insulin resistant. This could be also because you have lower insulin 

● Are Th1 dominant and have a lot of inflammation 
● Have low insulin and rather high blood glucose or Hb1Ac 
● Have less appetite and lower triglycerides. 
● Do worse with a low-carb diet because you already have less insulin 

Important PPAR-gamma SNPs 

rs1801282 G moderately reduces PPAR-gamma function. 
People with this allele gets:  

• more benefits from exercise  
• less weight gain, heart disease and type 2 diabetes risk 
• decreased TNF-alpha and increased adiponectin, which makes them more 

more insulin sensitive. 
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Do worse on a high fat diet (in mice) because this version of PPAR-gamma is not as 
good at storing fat. 
 
rs3856806 T increases adiponectin, lowers MMP-9, and TNF-alpha, but is more 
frequent in overweight people. 
 
rs1175540 A and rs1797912 C predicts weight loss (perhaps because of reduction in 
PPARG function) in response to caloric restriction [3, 4, 5]. 

Ways to increase PPAR-gamma Function 

● Exercise 
● Ketogenic diets 
● Cold exposure 
● Sun exposure 
● Dietary fats, especially omega-6 
● Fructose and sugar 

Ways to decrease PPAR-gamma function 

● Sirt1 activators, i.e. fasting, calorie restriction, resveratrol 
● TNF and IL-1 cytokines  
● Folate 
● Vitamin D competes with PPAR-gamma (and may cause weight loss) 
● Retinal and retinoic acid (forms of vitamin A) 

 
Conversely decreasing PPAR-gamma function can cause weight loss. If you eat less 
carbs or fats, or less foods in general, you will reduce PPAR-gamma as well. 

PGC-1α (PPAR-gamma coactivator alpha)  

PCG-1α makes new mitochondria. It is critical for mitochondrial health. 
It is also important for energy metabolism, circadian rhythms, fat metabolism and 
weight loss, blood pressure, cholesterol levels and detoxification. 
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Transcriptional networks and regulation of PGC-1α [6]. 
PGC-1α commands the process of making a new mitochondria. It is critical for 
mitochondrial health. 
 
It’s also important for energy metabolism, circadian rhythms, fat metabolism, and 
weight loss, blood pressure, cholesterol levels, and detoxification. 
 
It protects against neurodegenerative diseases, inflammation, and insulin resistance. 

Signs you have low PGC-1α  

● You get tired often 
● You have a low metabolism 
● You lack energy in the day 
● You have a disturbed circadian rhythm 
● You have chronic inflammation 

Important PGC-1α  SNPs 

rs8192678 (T variant causes lower PGC-1α). T variant is associated with: 
● Increased blood pressure (for those under 50). 
● Earliest onset of Huntington’s. 
● Increased levels of fatty acids and small dense LDL-cholesterol. 
● Increased insulin resistance and risk of type 2 diabetes. 
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● Greater weight gain in people with type 1 diabetes. 
● Increased risk of fatty liver disease and heart disease. 

*The ‘’T’’ variant is less common in athletes (29% of athletes vs 40% of non-athletes), 
which suggests that PGC-1α is important for physical fitness. 
 
rs8192678 C variant is associated with: 

● Increased longevity (CC). 
● Insomnia 

 
rs7661156 C variant protects against Huntington’s (3-5 year delay in the onset of the 
disease) 

Ways to increase PGC-1α  

● Exercise 
● Cold 
● Fasting/calorie restriction 
● Sun 
● Ketosis 
● Calcium 
● Supplements like resveratrol, EGCG (green tea), gotu kola, grape seed extract, 

aspirin etc. 
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Metabolism:  ApoE,  Adiponectin,  FTO,  IGF  
These genes are associated with the way our bodies use nutrients. They are involved 
in: 

● Growth 
● Building muscles 
● Fat storage 
● Glucose and cholesterol levels in the blood 
● Wound healing 

ApoE 

Apolipoprotein E (ApoE) transports fat-soluble vitamins and cholesterol. 
Is an anti-inflammatory, antioxidant, and junk removal protein. 
 

 

Low ApoE 

● Results in higher cholesterol in response 
● Causes increased oxidative stress and inflammation. 
● Most notably a causal factor in Alzheimer’s 

 
25% of the population have lower levels of ApoE. It’s better to have this gene 

increased most of the time. 

Important ApoE SNPs 
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rs440446 C variant is associated with increased risk of gallstone disease and 
gallbladder cancer. 
There are at least three slightly different versions of the ApoE gene. The most 
common is E3, which is found in more than half of the general population. 

● ApoE2 rs429358 (T) + rs7412 (T), 5% have highest function→reduced risk of 
Alzheimer’s protects against cognitive decline, and efficiently clears 
cholesterol. 

● ApoE3 rs429358 (T) + rs7412 (C), 75% have moderate function→moderate risks 
of Alzheimer’s. 

● ApoE4 rs239358 (C) + rs7412 (C), 25% have lowest function→20X risks of 
Alzheimer’s comparing to ApoE3, increased cholesterol in response to diets 
high in saturated fats. 

Possible ApoE genotypes 

 
 
Although ApoE is an important determinant of disease risks, this gene may not only 
be the factor that determines Alzheimer’s risks or cholesterol levels because 
environmental factors like diet, stress levels, inflammation, and obesity are also to 
play. 

Adiponectin  

Adiponectin is a protein hormone produced by fat cells that helps control fat and 
glucose levels in the blood. 
 
It decreases inflammation and protects against type 2 diabetes, obesity, hardening of 
the arteries, fatty liver disease and metabolic syndrome. 
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High and low levels of adiponectin 

Conditions with low Adiponectin: 
● Obesity 
● Diabetes 
● Asthma 
● Preterm delivery (preterm babies) 

 
High Adiponectin: 

● Protects from diabetes, obesity, breast cancer, non-small cell lung cancer, and 
colorectal cancer. 

● May lead to kidney and heart diseases. 

Important Adiponectin SNPs 

rs822396 (G= lower production of Adiponectin). 
G variant is associated with: 

● Increased risk of stroke and heart disease. 
● Increased risk of diabetes 
● Higher chance of high blood pressure 
● Decreased risk of colon cancer 
● Increased risk of prostate cancer 

Ways to increase Adiponectin 

● Calorie restriction 
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● Exercise 
● DHA 
● Mediterranean olive oil diet 
● Glycine 
● Curcumin 
● Ginseng 

FTO 

This enzyme is known as fat mass and obesity-associated protein. It modifies RNA 
(the transcript of DNA, before it gets translated into protein) 
 

 

Important FTO SNPs 

rs9939609 ‘’A’’ variant is associated with:  
● Increased hunger and caloric intake 
● Obesity 
● Less brown and more white fat 

 
rs1558902 ‘’A’’ variant is associated with: 

● Higher BMI 
● Obesity 
● Higher CRP (chronic inflammation) 
● Lower HDL cholesterol 
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Also associated with obesity: 
● rs1121980 T variant (+high cholesterol) 
● rs1421085 C variant 
● rs1477196 G variant 
● rs17817449 G variant 
● rs6499640 A variant 

IGF-1  

insulin-Like Growth Factor 1 (IGF-1) is a hormone that is similar in structure to insulin 
and works with growth hormone to reproduce and regenerate cells. 

IGF-1 

● Stimulates growth 
● Helps building muscle 
● Helps in healing 

 

 
 

IGF-Finding a balance 

● Having either too low or high IGF-1 increases the risk of dying from all  causes. 
● It’s better to have low IGF-1 (but not too low) with cancer. 
● IGF tends to be low in people with chronic inflammation. 
● In autoimmunity or chronic inflammation it’s better to err on having higher than  

lower IGF-1 (but not high). 
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Important IGF-1 SNPs 

rs7136446 (C=higher IGF-1 levels). The ‘’C’’ variant is associated with: 
● Higher BMI (CC people) 
● Stronger muscles (CC) 

Higher breast density (increased risk of breast cancer) 
 
rs2946834 (A=lower IGF-1 levels). The ‘’A’’ variant is associated with: 

● Lower risk of breast cancer (AA) 
● Increased risk of nearsightedness 

Ways to increase IGF-1 

If you have low IGF-1 levels, you might want to focus a bit more on things that increase 
IGF-1, especially if you are genetically predisposed to autoimmunity. 

● Higher caloric intake, dietary protein, fat 
● Red meat 
● Dairy or calcium increased intake of casein (found in milk) if you are not 

sensitive or allergic 
● Vitamin C 
● Blueberries 
● Cinnamon 
● Zinc 
● Magnesium 
● Selenium 
● Astragalus 
● Carnitine 
● Soy isoflavones 

Ways to decrease IGF-1 

If you have high IGF-1 level you might want to focus a bit more on things that inhibit 
IGF-1 especially if you are genetically predisposed to cancer. 

● Fasting, protein and caloric restriction 
● Carbs 
● Intense walking 
● Legumes 
● Royal jelly 
● Glucosamine 
● Bilberry 
● Luteolin 
● Curcumin 
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● Apigenin 
● Lycopene 

The Cannabinoid system (CNR1,  CNR2,  FAAH) 

 
These genes affect our  

● Mood  
● Appetite                                                
● Cognitive function 
● Inflammation 

 
The cannabinoid is one of Joe’s favorite systems to talk about scientifically, probably 
because he and many of his clients get such good results from biohacking this 
system. For many people with problems like inflammation, leaky gut, fatigue, and 
brain fog, it’s the single most important pathway to understand. 

Endocannabinoid  system in  the nervous system 
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Schematic representation of the endocannabinoid system in pre and post synaptic 

neurons [7].  
 
Our neurons and some other cells have receptors for cannabinoids, and also naturally 
substances that activate these receptors called anandamide. These are 
endocannabinoids. 
 
The endocannabinoid system has many important roles in the body. For example, it 
works with the orexin system to control your energy levels. 

Endocannabinoid  system in  the Immune system 
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Cellular source and proposed targets of anti-inflammatory endocannabinoids in 

IBD [8].  
 
In the gut, the immune cells and neurons also have cannabinoid receptors. Activation 
of these receptors, either from anandamide or other cannabinoids , reduce 
inflammation and mast cell activation. 
 
So far i’ve read about and observed many SNPs inside the cannabinoid system that 
seem to contribute to my client’s health issues. This might also explain why I and 
many of my clients do well with cannabis as a treatment. 

CNR1 (CB1  receptors)  

CB1 receptors are found primarily in the brain (but also in the gut). They play an 
important role in neural plasticity, stress response, and learning and memory. 
They: 

● Decrease stress and anxiety 
● Combat depression 
● Improve sleep 
● Decrease gut inflammation and intestinal permeability (leaky gut) 
● Decrease allergic reactions 
● Decrease blood pressure 
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But also: 
● Roles in memory and fatigue 
● Cause weight gain 
● Decrease bone density 
● Cause constipation 
● May cause psychotic episodes 

Signs of low CNR1 

● Don’t feel rewarding aspects of food and sex 
● Rarely get hungry and are underweight 
● Lower libido 
● Anxiety 
● Food sensitivities 
● Autoimmune conditions especially gut related 
● Blood work pattern: have higher adiponectin, growth hormone, and HDL 

cholesterol. Lower triglycerides, insulin resistance, and CRP. Higher TSH but 
not T4/T3. 

● Limbic system problems because cannabinoid receptors work with orexins 
(neurotransmitters that make you feel energized) in the hypothalamus. So, if 
you have low orexin and cannabinoid function, you might get brain fog, fatigue, 
insomnia, cold hands and feet, pain and overstimulated stress responses 

Signs of high CNR1 

You eat a lot and feel hungry often 
Gain weight easily 
Have high insulin resistance, low HDL and adiponectin, and high triglycerides 
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CBD is a cannabinoid receptor antagonist (blocker) but it also activates other 
important receptors. It can help normalize overactive endocannabinoid system. CBD 
can reduce excess hunger and metabolic issues like insulin resistance, high 
cholesterol, and low adiponectin. 

Important CNR1 SNPs 

rs1049353 (T=lower CNR1 activity). Each T variant contributes to: 
● Gut inflammation 
● Higher stress response 
● Anxiety 
● Higher risk of depression (dependent o low BDNF) 
● Lower BMI 
● Lower BDNF 
● Decreased hunger/increased anorexia risk 
● More severe IBD 

rs806378 (T=higher CNR1 activity) T variant is associated with: 
● Weight gain/obesity 
● Higher risks of IBS  

How to increase or activate CNR1 

● Tetrahydrocannabinol (THC) - I recommend microdosing, e.g. 1 mg 
● Extra virgin olive oil 
● Carbs 
● Resistant starch 
● Calcium 
● Potasium 
● Folate 
● Vitamin A 
● Chocolate 
● Tea/EGCG 
● Capsaicin 
● Kava 
● Caffein 
● Aspirin 

 
Notes: Cannabidiol (CBD) blocks CNR1 receptor but enhances CNR1 function and 
reduces inflammation in other ways. 

CNR2 
CB2 receptors are found in the immune system (but possibly also in the brain). They: 

● Decrease inflammation (including gut inflammation) 
● Decrease allergic reactions 
● May help break down amyloid beta (Alzheimer’s) 
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Ways to increase CNR2 function 

Beta-caryophyllene (in cannabis and spices such as basil, oregano, cinnamon, 
caraway, clove, rosemary, hops) 

● THC 
● Echinacea/alkylamides 
● Curcumin 
● EGCG/tea 
● DHA 
● Lactobacillus acidophilus 
● Dietary fats and arachidonic acid  

FAAH 
Fatty acid amide hydrolase (FAAH) is an enzyme that converts anandamide (our 
natural cannabinoid) to arachidonic acid. It is found in the brain, small intestine, 
pancreas, and muscle. 
 
We will generally want more anandamide and less arachidonic acid. Therefore, having 
lower FAAH enzyme activity can have some good effects. 

Important FAAH SNPs 

rs324420 (A = lower FAAH, higher anandamide). A is associated with 

● Lower anxiety (but higher anxiety and depression after childhood trauma) 
● Lower cannabis dependence 
● Both obesity and anorexia 
● Lower HDL cholesterol (heart disease) 
● 5X higher risk of drug/alcohol abuse (AA, AC have normal risk) 

 
rs2295633 (G = higher FAAH activity). G is associated with: 

● More intense recollection of traumatic experiences 
● PTSD 
● Higher arousal 

Ways to decrease FAAH/increase anandamide  
● Manage stress 
● Exercise 
● Omega 6’s and dietary fats 
● Fish Oil/DHA 
● Nicotine 
● TEA/EGCG 
● Chocolate 
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● Kaempferol, 7-hydroxyflavone, 3,7-dihydroxyflavone 

Conclusion 
The cannabinoid system can help with: 

● Weight gain (good if you are really thin) 
● Reducing inflammation and over activated immune cells 
● Reducing anxiety/calming 
● Increasing orexins, thus helping with brain fog, fatigue, cold hands and feet, 

overstimulated stress responses, and lower motivation 

Serotonin receptors (HTR1A,  HTR2A,  HTR2C)  
When we say serotonin - happiness comes to mind. However, some serotonin 
receptors actually cause mood disorders and decrease our well-being when 
overactivated. 
 
In addition, serotonin has function in many organ systems - among the most important 
ones are the brain and in the gut. 
 
Serotonin levels matter, but activating different serotonin receptors have different 
effects. 
 
We discuss the serotonin system because it explains many food reactions you are 
experiencing. Also, carbohydrates and some foods will increase serotonin levels, but 
it’s receptors that get activated that determine the actual responses. 

HTR1A (code for 5-HT1A receptors)  
● HTR1A receptors are often found on the same neuron that is releasing 

serotonin (called autoreceptors). These decrease the release of serotonin. 
● HTR1A receptors are also found on the serotonin receiving neuron (called 

postsynaptic receptors). These postsynaptic receptors and their activation 
cause a chain of events that lead to all the good stuff that serotonin does. 

● In order to increase serotonin function, we want less activation of the auto-
receptors and more activation on the postsynaptic receptors. 

HTR1A effects 

The Good: 
● Reduces fatigue 
● Increases sociability 
● Increases sex drive and arousal 
● Improves learning (some types) 
● Increases dopamine 
● Decreases depression 
● Decreases food intake 
● Decreases blood pressure and heart rate 
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● Decreases impulsivity 
● Decreases nausea 
● Decreases pain 

The Bad: 
● Inhibits penile erection 
● Takes longer to get to REM 
● Impairs learning and memory (certain types) 

Important HTR1A SNPs 

rs6295 (C = worse serotonin binding, more auto and less postsynaptic receptors). C is 
associated with: 

● Reduced likelihood of being in a romantic relationship (CC or CG). The C allele 
causes discomfort in close relationships with others. This may be because CC 
are more pessimistic and neurotic 

● Higher levels of "self-transcendence" - spirituality 
● Increased risk for depression, suicide, bipolar, schizophrenia, and borderline 

personality disorder 
● Aggression and impulsivity  

Ways to increase the good effects of HTR1A 

● Exercise 
● Melatonin 
● Magnesium and calcium 
● Butyrate 
● Lithium 
● CBD (Cannabidiol) 
● St. John’s Wort 
● Ashwagandha 
● Zinc 
● Fish oil 
● Curcumin 
● Ginger 
● Bitter orange 
● Gingko 

HTR2A (codes for 5-HT2A receptors)  
5-HT2A receptors are commonly found in platelets, the heart, joints, immune cells, the 
vagus nerve, and brain (hypothalamus, brain stem, prefrontal). 
 
LSD, psilocin (‘shrooms’) and mescaline (peyote) causes psychedelic effects by 
activating 5HT2A receptors. 
 
Too much activation of this receptor causes: 

● Anxiety and depression 
● OCD 
● Fatigue (chronic fatigue syndrome) 
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● Lower heart rate and lower blood pressure 
● Insomnia and less deep sleep 
● Decreased sexual function 
● Hypoxia 

Factors that activate 5HT2A receptors (bad) 

● Stress and inflammation, especially CRH and cortisol 
● DMT (Psychoactive substances found in Ayahuasca) 
● St. John’s Wort 
● Mold illness 
● LSD 
● Inflammation, i.e. IL-1b 
● 5-HT2A is a possible target of lectins, because it has sialic acid. 

Important HTR2A SNPs 

rs6311 (T = more receptors). T is associated with: 
● Reduced health, vitality, and social function 
● Depression (TT) 
● Panic disorder (TT) 
● Higher stress response (TT) 
● IBS 
● CFS 

C is associated with: 
● Extraverted personality 
● Novelty seeking 
● Rheumatoid arthritis 

Ways to decrease HTR2A 

● Meditation 
● Inositol 
● Chromium 
● Zinc 
● Feverfew 
● Gingko 
● Mangosteen 
● Sandalwood 

If you have symptoms of overactivated HTR2A or many bad HTR2A SNPs, then you 
may get good results from the lectin avoidance diet. 

HTR2C (codes for 5-HT2C receptors)  
These receptors are found in the brain. Their activation causes: 

● Fatigue 
● Low dopamine/lack of motivation 
● OCD 
● Anxiety 
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● Depression 
● Overactive stress response 
● Increased pain sensitivity, especially in the presence of inflammation 
● Weight loss (good for overweight people, bad for thin people) 
● Low insulin 

HTR2C are increased by inflammation. 
Chronic activation will disturb your circadian rhythm. 

Ways to decrease 5-HT2C receptor activity 

● Social interaction 
● Sexual activity 
● Hydration 
● Eating 
● Fish oil (DHA) 
● Curcumin 
● Kudzu root 
● Agomelatine - a molecule very similar to melatonin that also blocks 5HT2c 

receptors. 

DRD2 (dopamine D2  receptors)  

 
This receptor is associated with exploration/extraversion, memory and attention. 
It reduces inflammation. 
 
Higher activity of this receptor is associated with: 

● Introversion 
● Intrinsically motivated flow states 
● Poorer cognitive performance and reduced vigilance 
● Emotional eating 
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It is also associated with psychosis and schizophrenia. 

Important DRD2 SNPs 

rs1800497 (A = ⅓ less DRD2 for both AG and AA carriers) reduces the number of 
DRD2 receptors in the brain. 
The A variant is associated with: 

● Higher extroversion 
● Higher verbal creativity 
● Protective against ADHD 
● Increased risk of obesity 
● Increased risk of drug abuse 
● Impaired ability to learn from mistakes 
● Food addiction and fast food cravings 
● Better working memory 

 
GG is associated with: 

● Depression 
● Higher proficiency at concatenative grammar learning  

Ways to increase DRD2 receptors/receptor activation 

● Light exposure during the day/healthy circadian rhythm 
● Caloric restriction/fasting 
● Exercise 
● Mucuna (increases dopamine) 
● Forskolin 
● Curcumin 
● CDP-Choline 
● Blueberry 
● Spirulina 
● Avoid factors that decrease DRD2 receptors: 
● Opioids 
● Psychostimulants 
● High fat or high sugar diet 
● Cocaine 
● Alcohol (if homocysteine is over 9) 
● High homocysteine 
● Yohimbine 
● Antipsychotics are more likely to cause weight gain with this allele 

Ways to increase dopamine 
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● Sun exposure 
● Exercise 
● Meditation 
● Yoga massage 
● Music 
● Protein-rich diet, tyrosine and phenylalanine 
● Seafood for DHA 
● Lots of vegetables for magnesium, soluble fiber, and folate 
● Olive oil and avocados – for monounsaturated fats 
● Green tea for theanine and caffeine 
● Spices such as turmeric and oregano 
● Bananas 
● Low sugar diet 
● Curcumin (turmeric) 

Methylation Genes 
What is commonly called the methylation cycle is a biochemical pathway that is 
involved in the conversion of homocysteine to methionine through the use of folate. It 
is also involved in the processing of sulfur-containing amino acids and the production 
of glutathione. 
 
MTHFR is the most studied gene for nutrigenomics. There have been many large-
scale studies that connect the methylation process with some chronic health 
problems, which is why it has become such a popular topic. But it’s also a very 
commonly misunderstood topic. We have come across numerous clients who think 
they have issues with their methylation cycles because of their mutations, and then 
reacted terribly to methylation supplements. 
 
Joe himself is homozygous for the C677T, which is present in about 4% of the 
population. With this mutation, the enzyme function could be reduced by about 70%. It 
might explain some of the health issues that he has dealt with. However, he didn’t fix 
his health issues supplementing with methylfolate or by only addressing this pathway.  

The methylation cycle  
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[Top right] is what is called the folate pathway. Folic acid and folate is metabolized 
into MTHF or methyl tetrahydrofolate in steps involving many enzymes, including 
MTR, MTFD1, MTRR, and MTHFR. 
 
10-formyl-THF is involved in DNA synthesis 
[Bottom left] MTR, or methionine synthase, is the enzyme that converts homocysteine 
to methionine. It is dependent on vitamin B12 and 5-MTHF to function. SAM has a 
methyl group attached to it and is used as a donor for DNA methylation. Adding a 
‘’methyl’’ group is one way of turning on and off of genes. 
 
[Bottom right] the CBS enzyme catalyzes the conversion of homocysteine, which can 
then be converted into cysteine and glutathione (which is involved in DNA repair). 

Methylation cycle  

The methylation cycle mainly converts homocysteine to methionine. 
It also: 

● Generates methyl donor (SAMe) for methylation of other molecules, i.e. DNA, 
proteins, hormones, and neurotransmitters 

● Produces BH4 (an important cofactor for enzymes that produce 
neurotransmitters and nitric oxide) 
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● Is important in the production of glutathione 
● Folate metabolism (can affect fertility and tendency for gut issues, among 

others) 
● Folate is important for cell division (affects cancer risks and the gut lining) 
Note: In clinical studies we’ve evaluated, MTHFR mutation is only a problem when 
homocysteine levels are high or folate levels are low. 

BH4 as  a  cofactor for neurotransmitter synthesis  

 
 
[left hand side] Tetrahydrobiopterin, or BH4, is a cofactor for the synthesis of 
catecholamine neurotransmitters, including serotonin, dopamine, epinephrine, and 
norepinephrine. 
 
[right hand side] BH4 is also a cofactor in the production of nitric oxide. 
BH4 is generated from the methylation of BH2. so many people who have low 
methylation also have BH4. Also, what could happen is that NO is a signalling 
molecule that is important in many processes , like mast cell activation or blood vessel 
dilation, so the lack of BH4 could have some widespread effect there. 

BHMT (Betaine-Homocysteine-S-methyltransferase)  
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Converts betaine and homocysteine into dimethylglycine (DMG) and methionine. It 
appears mostly in the kidney and liver. 

 

 
 

Important BHMT SNPs 

Rs16876512 may reduce production of BHMT enzyme [9]. 
 
Rs651852 and rs657754 may reduce function of BHMT enzyme, but there is no 
biochemical data to confirm this. 
 
Fix for low BHMT function: take betaine and increase foods that contain betaine. 

Trans-sulfuration pathway 
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CBS catalyses the combination of homocysteine and serine into cystathione, before it 
is catalyzed into ammonia, alpha ketobutyrate, and cysteine by the enzyme CSF 
(cystathione gamma lyase). 
 
The desulfurization of cysteine and methionine can result in hydrogen sulfides, other 
sulfide chemicals, sulfates, and taurines. 
 
Hydrogen sulfides relaxes smooth muscle in the blood vessels and in the gut, and 
inhibits platelet aggregation as well as reduces the output of the heartbeats. It can 
also increase the sensitivity of NMDA receptors to glutamate in the hippocampus. 
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CBS  (Cystathione-beta-synthase)  
Converts homocysteine and serine into cystathionine, and subsequently cysteine, 
using vitamin B6 as a cofactor. 

Important SNPs inside of CBS 

rs234709 T allele increases selenium in blood, and homocysteine levels. 
May affect arsenic levels and overall heavy metal [10]. 
 
rs2851291 G may increase homocysteine. 
 
rs234706 (A) and rs1801181 (A) are said to increase activity of CBS, with the following 
effects: 

● AA=Increased responsiveness to homocysteine-lowering effects of folic acid 
● Limited homocysteine in the body 
● Possible increased risk of sulfur toxicity if too much sulfur is ingested due to 

lower homocysteine levels 
● Increased risk for ammonia detoxification issues 

 
Note: we have not been able to find peer-reviewed research that confirms that this 
allele really increases the activity of CBS. There is one piece of really weak evidence, 
that Down’s syndrome patients have increased urinary thiosulfate.  
 
But the activity of the CBS enzyme with this particular mutation has never been 
directly measured. In addition, these practitioners make many questionable claims 
that can’t be reasonably supported by scientific evidence. 
Confirmed by ref #11. 

MTHFR (methyl-tetrahydrofolate reductase)  
MTHFR generates 5-MTHF, important for conversion of homocysteine to methionine, 
and the generation of SAM 
rs1801131 A1298C and rs1801133 C677T reduce MTHFR function and are associated 
with many  
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MTR 
Reduced function of any of genes that function in the methylation cycle (MTR, 
MTRR, MTFD1) may increase homocysteine. 
 
MTR: Methionine Synthase converts homocysteine to methionine 
 
rs1805087 (G) increases homocysteine and the risks of health issues from folate 
deficiency and elevated homocysteine 
rs2275565 (T) is associated with increased homocysteine measurements 

MTRR 
MTRR (5-methyltetrahydrofolate-homocysteine transferase reductase) 
Helps regenerate vitamin B12 to keep MTR working 
 
Rs1532268 (C) increases the risks of colorectal cancers 
Rs1801394 (G) can help MTR function less well and may increase homocysteine level 
 

MTHFD1  
This enzyme produces purines and thymidylate, which are bases of DNA, and also 
help with the regeneration of methionine from homocysteine. 
 
Important SNP: rs2236225 (A) makes the enzyme less stable and therefore reduces 
its function to 38% of the G allele, thus increases the need for choline. 
Fix: increase choline intake. 
 

Things that may help with methylation SNPs  
● Choline and betaine [12]. 
● Vitamin B6 
● Methyl B12 
● Methylfolate, or, preferably, whole-food sources of folate and B-vitamins 
● Sufficient protein intake but less [13].  
● Reducing alcohol consumption 
● Reducing toxic load 

 
If you have methylation SNPs it does not immediately mean that you have low 
methylation. Most studies that demonstrate if these SNPs are problematic only when  
homocysteine is elevated. 
 
If you are concerned about methylation issues here are some things that can help. 
Choline and betaine can help break down homocysteine to BHMT. 
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Vitamin B6 increases the activity of the CBS enzyme, while B12 increases the function 
of MTR enzyme. You also want to make sure you eat enough proteins, but focus on 
proteins that have more glycine and less methionine, like gelatin and tougher cuts of 
meat. 
 
When you introduce these B vitamins, you should start from really low doses as many 
people who already have inflammation react to these vitamins. The B vitamins are  
stimulants, which can trigger reactions in some people. If you can get the vitamins 
from whole food sources, like chicken liver or green vegetables, that’s even better. 
It will also be very important to reduce toxic load in general, including reducing 
alcohol consumption. 

How Joe overcame his  MTHFR issues 

● Reducing oxidative stress and inflammation, also by supporting other 
antioxidant pathways like SOD2 and NRF2 

● Managing stress 
● Eating low-inflammatory diet with enough proteins 
● Having whole-food sources of B vitamins, i.e. dark leafy greens that he 

tolerates and red meat 
● Including organ meats, and cuts of meats that have more glycine 
● Supplementation with glycine 
● Including methylfolate supplementation along with other B vitamins 

 
Joe was able to fix most of health problems not by taking methylfolate but by 
addressing oxidative stress and inflammation and making sure that he is not nutrient 
deficient. 
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