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Your whole collection of 
DNA is Your GENOME.

It is your unique blueprint 
or user manual that is 

organized into 23 pairs of 
chromosomes.



DNA Code is Written with 4 
Letters

DNA building blocks are 
represented by letters G, C, A & T

You have about ~3 billion of these 
letters in YOUR DNA.

BASE PAIRS

ADENINE THYMINE

GUANINE CYTOSINE



Single Nucleotide Polymorphism: 
A change in one nucleotide within a             
stretch of DNA

SNP
or within a gene



SNPs or “Variants” 
Are What Make Us 

Unique:

Whether you have Blue eyes 
or Brown eyes depends on 

variants or SNPs.



SNPS are the equivalent of a one 
word change in a recipe…



GENOMICS can be used to help address any chronic condition…



How can DNA be used in health 
care that is actionable?

• By understanding how each gene or SNP instructs how our body works, 
we can use science to understand the relationship the genes have to 
chronic diseases.

• Not just the super rare diseases, but the more common health issues 
that so many of us experience.



How can DNA be used in health 
care that is actionable?

• Genomic platforms, such as 
IntellxxDNA, help doctors learn and 
map the relationships of genes to 
chronic diseases.

• We can then take a step further and 
combat these vulnerabilities 
through nutrition, lifestyle, 
environment, supplements and 
medications.



Let’s learn from some 
stories of real children 

whose ASD was addressed 
by diet, lifestyle changes, 

and supplements.
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Primary Investigator for this 
Study: Dr Heather Way, TACGA

• Dr Way and team use microbiome testing, urine 
organic acid testing and IntellxxDNA genomics 
and have optimized many hundreds of children 
with this method 



Dr. Way is also 
an Autism Mom



There Are Many Root Cause Contributing Factors To ASD 
that Have a Genomic Component 

Glutathione & Oxidative Stress

Mitochondria 

Nutrient 
Deficiencies

Brain Plasticity 
and Development

Inflammation

Infections

Gut Issues 



Autism

Genetic predispositions +
Environmental triggers

https://www.cdc.gov/ncbddd/autism/data.html



The symptoms of chronic or common 
diseases like ASD are most often not 
due to one cause but more reflect the 
interaction of genetic differences with 
environment and each other.

• Common conditions  such as ASD is the 
manifestation of individual genetic 
differences interacting with the 
environment, nutritional intake and each 
other (gene-gene interactions).
• Environment includes what 

nutritional and inflammatory 
content of foods eaten, pesticides, 
herbicides, toxicants, antibiotics 
that affect the gut microbiome, 
exposure to blue light, exposure to 
infectious agents and so much 
more.



Patient 1: 
Callum 4 Yrs
• Dx ASD level 3 (substantial 

support)

• Nonverbal, some babbling

• Not responding to name
• Highly sensory - issues with noises

• Massive stimming

• Unable to sit still

• Big meltdowns

• Violent to others – hitting and 
biting

• Constipated, with impacted bowel



Callum 6yrs
• Start GF/DF diet at 5yo

• Non-verbal - occasional word

• More interactive 

• Responding to name

• Reduced meltdowns

• Very unfocused

• Hyperactive

• Stopped harming others

• Started self harming (biting hand, head banging)

• Extreme bedwetting (3 diapers full each night) 

• Extreme constipation



Callum 12 yrs
IQ of 54 (Intellectual Disability)

ATEC score 117 (severe ASD)

Started with TACGA
• Dx ASD and Intellectual Impairment
• Self-harming –hand biting almost daily
• Severe bedwetting
• Non-verbal
• No desire to socialize
• Unfocused and mentally lethargic
• Stimming, cannot sit still
• Sensory issues
• Chronic constipation, permanently on 

laxatives



ATEC

• Autism Treatment Evaluation 
Checklist  
• Speech
• Sociability
• Cognition
• Behavior

• Callum’s initial score was 117

• Neurotypical score is 
generally under 10



The 4 Steps to Autism Genomics

Put out the fire
(Inflammation genes)

Clean out the debris 
(Detoxification genes))

Rebuild 
(Mitochondria Cognition, 

Neurotransmitters)

To get the best results these issues are addressed in order

Support the 
Framework 

(Vitamin and 
Nutrient genes)



Inflammation

Brain inflammation is 
common in Autism

Reducing this 
inflammation reverses:

• Learning difficulties
• Cognitive issues
• Depression/anxiety



Inflammation:
putting out the fire



Out of Control Brain Inflammation Can 
Increase the Risk of Autism by 8-fold!

• Inflammation: inflammatory 
markers called “interleukins.” 
Some gene variants or SNPS 
make you dramatically more 
likely to release these chemicals 
into the brain which can 
increase the risk of autism 



Manifestations of Inflammation in ASD
• Inflammatory molecules can travel everywhere and 

cause:
• Brain inflammation
• Loss of brain cells (neurodegeneration)
• Disrupt memory
• Trigger problems with Motivation 
• Contribute to depression / anxiety 
• Sleep Difficulties
• Disrupt hormones
• Gut inflammation
• Immune problems

The body is on “fire”

Kordulewska NK, Kostyra E, Piskorz-Ogórek K, et al. Serum cytokine levels in children with 
spectrum autism disorder: Differences in pro- and anti-inflammatory balance. J 
Neuroimmunol. 2019;337:577066. doi:10.1016/j.jneuroim.2019.577066



Some supplements that target
inflammation genes:

Copyright:<ahref='https://www.123rf.com/profile_imagepocket'>imagepocket</a>

Sulforaphane (3-day old broccoli sprouts)

High dose fish oil 

Resolvins 

Curcumin

Anti-inflammatory probiotics

Cat’s Claw



Nutrients:
Supporting The Framework



Nutrients: Vitamin D and Vitamin 
D Receptors (VDR’s) are 
associated with Autism

• Vitamin D levels are often low in ASD

• Even when Vitamin D levels are 
adequate, how well our body uses the 
vitamin effectively should also be 
considered.

• Cal had problems with the VDR most 
associated with Autism

• Broccoli sprouts also help you 
“upregulate” or make more vitamin D 
receptors as does estrogen.

• Yang, H., Wu, X. The Correlation Between Vitamin D Receptor (VDR) Gene Polymorphisms and Autism: A Meta-analysis. J Mol Neurosci 70, 260–268 (2020). https://doi.org/10.1007/s12031-019-01464-z
• R. P. Patrick, B. N. Ames. Vitamin D hormone regulates serotonin synthesis. Part 1: relevance for autism. The FASEB Journal, 2014; DOI: 10.1096/fj.13-246546
• Bakke D, Chatterjee I, Agrawal A, Dai Y, Sun J. Regulation of Microbiota by Vitamin D Receptor: A Nuclear Weapon in Metabolic Diseases. Nucl Receptor Res. 2018;5:101377. doi:10.11131/2018/101377



B12 Deficiencies are common in 
ASD



Detox: Remove The Debris



Detoxification 

Problems with detoxifying make 
it hard to cope in the modern-
day environment 

Addressing this may lower:
• ASD/ ADHD symptoms

• Allergies / Asthma
• Irritability

• Repetitive behaviors
• Cognitive issues



Regulate detoxification genes

There are gene SNPs that reduce the 
available glutathione which  
correlates with:

• Increased mercury retention
• Excess susceptibility to the 

detrimental cognitive effects 
of cumulative lead exposure

• Excessive sensitivity and 
difficulties clearing 
glyphosate



Rebuild 



Dr. Way’s Initial Protocol based on 26 SNPS in 
2016 focused on decreasing inflammation, 
correcting Vitamin D and promote 
detoxification 

• High dose fish oil 

• Sulforaphane
• Vitamin D

• Probiotics
• Zinc
• D-Ribose-L-cysteine

• Diet rich in fermented foods



Callum improved significantly…2017 
Age 13

• ATEC score decreased from 117 to 71
• Improvements seen in communication and 

language. Starting to ask questions
• Constipation Resolved
• Stimming stopped and self harm stopped

But 71 is still a long way from neurotypical and he 
plateaued here.



Returned in 2019 at 15 
Years Old 

To be re-screened using the larger 700+ 
Neurodevelopmental gene panel (IntellxxDNA)

• Language can be understood but room for 
improvement

• Struggles with conversations
• Low socialization
• Focus and concentration still a problem
• Still significant bedwetting (almost nightly)
• Low muscle tone

• ATEC 71 - Stable, unchanged from age 12



NEW IMPORTANT CLUES: Callum Has 2 Copies 
of This SHANK3 Gene:

• Learning about this 
gene variant and 
how to potentially 
modulate it was key!



Let’s take a look 
at an important 
SNP…SHANK3 

• This makes it difficult to form 
nerve connections leading to a 
disorganized nerve cell that 
can’t properly transmit signals:

• Increased risk of Autism 
(over 5 times the risk!!)

• Difficulty with social 
interactions

• Delayed or absent speech
• Decreased muscle tone 

SHANK3: Boccuto L, Lauri M, Sarasua SM, et al. Prevalence of SHANK3 variants in patients with different 
subtypes of autism spectrum disorders. Eur J Hum Genet. 2013;21(3):310-316. doi:10.1038/ejhg.2012.175

Hausman-Cohen S, LaValley W, Way H, Gutierrez E, Reeder J. Utilizing Genomically Targeted Molecular Data to Improve Patient-Specific 
Outcomes in Autism Spectrum Disorder. Int J Mol Sci. 2022;23(4):2167. Published 2022 Feb 16. doi:10.3390/ijms23042167



What can help support 
people with this variant? 
ZINC!
• Zinc can help increase the 

function of SHANK3
• There are studies in mice that 

show that zinc can decrease 
autism like behaviors even when 
they are young adults.
• There are human studies showing 

zinc helps when someone has a 
SHANK3 Deletion as well.

Huong T. T. Ha, Sergio Leal-Ortiz, Kriti Lalwani, Shigeki Kiyonaka, Itaru Hamachi, Shreesh P. Mysore, Johanna M. Montgomery, Craig C. Garner, 
John R. Huguenard, Sally A. Kim. Shank and Zinc Mediate an AMPA Receptor Subunit Switch in Developing Neurons. Frontiers in Molecular 
Neuroscience, 2018; 11 DOI: 10.3389/fnmol.2018.00405.    

Fourie C, Vyas Y, Lee K, Jung Y, Garner CC, Montgomery JM. Dietary Zinc Supplementation 
Prevents Autism Related Behaviors and Striatal Synaptic Dysfunction in Shank3 Exon 13-16 
Mutant Mice. Front Cell Neurosci. 2018;12:374. Published 2018 Oct 22. 
doi:10.3389/fncel.2018.00374



Other Things That Can 
Help Support SHANK3

Melatonin

Blue Light Protection

Physical Activity - During 
Daylight 



Other supplements that 
help stabilize SHANK3 
were added as well!

• Resveratrol

• Curcumin
• B-GOS (Guar Gum type prebiotic)

• High Butyrate diet



Callum Also had a SNP That 
Caused Problems Making 
Choline – An Important Brain 
Nutrient

• Choline is important to help to 
repair nerves in the brain.

• Need to replace choline: Added a 
supplement called citicoline



And a variant 
that helps cells 
talk to each 
other
• This is an important SNP related to brain 

development – like a glue – helps cell to 
cell connections. 

• Variants in this can lead to problems with 
nerve connections, which leads to 
difficulty with nerves communicating to 
each other. 

• 2 variants is associated with increased risk 
of autism.

• Variants can also lead 

• Language difficulties

• Problems with socialization 

• Decreased intelligence



CNTNAP2 Autism/ADHD

Raskind WH, Matsushita M, et al. Replication of CNTNAP2 association with nonword repetition and support for FOXP2 association with timed reading and motor activities in a dyslexia family sample. J Neurodev
Disord. 2011;3(1):39-49. doi:10.1007/s11689-010-9065-0 

Two copies are associated with 
• Impaired verbal communication
• Delay in first word utterance

• Increased social anxiety
• Abnormal brain connectivity

• ADHD
• Dyslexia
• Reduction in oxytocin expressing cells

Information adapted and used with permission. © IntellxxDNA™ 2021 All rights reserved



Oxytocin may help 
overcome the 
effects of CNTNAP2

• Oxytocin can be administered as a 
nasal spray or sublingual troche

• Or via a specific strain of probiotics. L. 
Reuterii specifically increases oxytocin

Rajamani KT, Wagner S, Grinevich V, Harony-Nicolas H. Oxytocin as a Modulator of Synaptic Plasticity: Implications for 
Neurodevelopmental Disorders. Front Synaptic Neurosci. 2018;10. doi:10.3389/fnsyn.2018.00017 

Probiotics and oxytocin nasal spray as neuro-social-behavioral interventions for patients with autism spectrum disorders: a pilot randomized 
controlled trial protocol. Kong XJ, Liu J, Li J, Kwong K, Koh M, Sukijthamapan P, Guo JJ, Sun ZJ, Song Y.Pilot Feasibility Stud. 2020 Feb 12;6:20. 
doi: 10.1186/s40814-020-0557-8. eCollection 2020.PMID: 32082606

ahref='https://www.123rf.com/profile_iuphotos'>iuphotos</a



Some of the Other 
Genomically-Targeted  
Interventions Given

L-theanine

Magnesium Threonate and Citrate

Choline

Mitochondrial Support



Callum’s new plan was 
made specifically for 
him!



Callum 16-years-old

• Re-evaluated under DSM5 for IQ and up to 70!   

• Became eligible to attend a mainstream school
• Managed homeschooling well (due to Covid19)

• Bedwetting stopped
• Cognition dramatically improved
• Fully conversational

• Good muscle tone now
• ATEC score of 21



School Prom

(He is wearing 
a tie!! And 
dress shoes!!)



Callum is employed 

• Got a job in gluten free café
• Travels independently to work using public 

transport
• Very social now - independently invites his friends 

to lunch and home and talks to them over zoom
• Joined a local gym
• Plays social tennis



17 years-old

Passed his 
driver’s test!



School Captain 
2020



A CASE OF IDENTICAL TWINS
A great way to see how nature and nurture interact



Let’s look at Another 
Example:  Identical 
Twin Boys Joe and Jack 

• They both had autism but slightly 
different manifestations.

• These children got advanced 
genomics from the start



Their Histories 
are slightly 
different even 
though they are 
identical!

This is because 
they have 
different gut 
bacteria and 
slightly different 
exposures  
(infection?)

Joe

• Severe anxiety
• OCD

• Difficulty sleeping
• Fatigued
• Constipation

• Not toilet trained
• Very picky

• Non-verbal
• No eye Contact/very shy

Jack
• Hyperactive
• Difficulty concentrating
• Difficulty sleeping
• Fatigued
• Bedwetting
• Non-verbal
• Low fine/gross motor 

skills
• Refuses to participate in 

group activities

Both described to have ”PANDAS” flares



Genomic Analysis 
done and the boys 
had important 
genes relating to:

Poor Immune Function that made them high 
risk for PANDAS and other infections

Too much of an irritating brain chemical 
called glutamate

Problems with brain remodeling and 
removing brain connections no longer needed

Problems recycling important “antioxidants” 
like CoQ10 which helps with energy

There are genetic variants 
that can increase the risk of 
PANDAS 4- 32x.  These boys 
had some of these seen on 
their genomics



MBL2 Variants Increases 
Risk for PANDAS/PANS

• In response to infection there is a 
decreased immune response, while an 
increased inflammatory response which 
leads to problems in the blood brain 
barrier/gut brain barriers.

• They had variant that increased risk of 
PANDAS by 4.15 times. 

• Lignite, vitamin D, probiotics, prebiotics, 
and vitamin D given to support junctions 
of gut

Çelik GG, Taş DA, Tahiroglu AY, et al. Mannose-Binding Lectin 2 Gene Polymorphism in 
PANDAS Patients. Noro Psikiyatr Ars. 2018;56(2):99-105. Published 2018 Oct 25. 
doi:10.29399/npa.22811



They also had a variant that 
is associated with too much 
too “glutamate” and OCD

• This variant is associated with 
increased amounts of the irritating 
brain chemical, glutamate. This is 
associated with an increased risk of 
OCD.
• One copy is associated with a 

2.14x increased risk of hoarding .
• This same variant also confers a 

2.01x increased risk of compulsive 
ordering .

• Increased glutamate is one of the 
classic brain chemical 
(neurotransmitter) abnormalities 
that increases the risk for OCD 2. 



NAC one of supplements given as support to 
decrease OCD symptoms and decrease glutamate



They also had a 
variant that decreased 
their ability to turn 
genes on and off



Fatigue may be related to 
variant that can lead to 
problems with the 
mitochondria and recycling a 
chemical called CoQ10

• Remember from science class? 
• Mitochondria are the 

“powerhouses” of the cell. 

• Mitochondrial problems lead to fatigue

• The twins were not good at recycling 
CoQ10 – This was seen in their genes!



How to address this?

Support mitochondria 
with things like acetyl l 
carnitine, alpha lipoic 

acid and NAC

UBQH: This is the 
active form of CoQ10. 
CoQ10 helps decrease 

fatigue. 



Post 
genomically 

targeted 
treatment lots 

of 
improvements 

were seen

Joe

• Decreased anxiety
• Fully toilet trained

• Sleeping better
• Higher energy levels
• Eating variety of foods

• Speaking in 3-4 word 
phrases

• Better eye contact
• Friendly

Jack
• Decreased hyperactivity
• Sleeping better
• More energy
• Rarely bedwetting
• Improved fine and gross 

motor skills
• Participates in group 

activities



As you can see with 
even just these 3 

cases- treatment is 
best when 

individualized utilizing 
genomics

In both cases children were 
non-verbal and bedwetting 
but etiology and treatments 
were different



Hundreds of Children Have Already Benefited From 
Genomics – It Helps ASD as a Spectrum Make sense



Autism is 
truly a 
spectrum



The reason that there is no 
“Cure” Is it is not one disease

• It is the interaction between multiple different genes

• Environment
• Diet 

• And gene-gene interactions

• Only by looking for the root causes PARTICULAR to one 
child can we get children well

• The time for precision medicine is now



There is a Huge Need for Being Able to Identify 
Root Causes of Autism so we can address and 
respond to each individual appropriately:

• High prevalence of Autism Spectrum 
Disorder
• Hundreds of different treatment 

options both in terms of medications 
and supplements
• Can we do better at deciding what 

might help any particular individual.
• GENOMICS CAN HELP YOU TARGET 

INTERVENTIONS THAT MAY BE OF 
PARTICULAR BENEFIT TO THAT 
PATIENT

Vitamin D

Vitamin B6

Magnesium

Melatonin

Omega 3s

N-Acetylcysteine

Sulforaphane

Zinc

CoQ10

Methylfolate

Folinic acid

Methyl B12

Probiotics

Resveratrol

Theanine
Stimulants

Risperdal
Bumetanide

Vitamin C

AND SO MANY MORE……



One parent’s 
experience 
after using 
genomics 

• “In the 2 months after getting my 
son’s IXXD report we saw more 
gains than we had in the 10 yrs
previous. It wasn’t that we didn’t 
try to get our son well, in fact we 
had spent $70,000 and insurance 
spent another 100 K.”



Integrated 
Approach for 
ASD



Want to 
learn more? 

• Read the mentioned study and other studies and learn 
more at IntellxxDNA.com
• Reach out to find a practitioner utilizing genomics 

Patient@intellxxdna.com


