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DISCLAIMER

This report does not diagnose this or any other health conditions.
Please talk to a healthcare professional if this condition runs in
your family, you think you might have this condition, or you have
any concerns about your results.




Myasthenia Gravis Disease Report How this works

How this works

Our Wellness Reports analyze how your DNA influences your health.
We then use this analysis to give you personalized risk estimates and recommendations.
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Similarly, our Trait Reports look at how your DNA ‘
influences your traits.

Your DNA is like an instruction manual — it contains a lot of information.
You can think of it as a blueprint for your body.

Genetic variants are parts of DNA that differ from person to person. Some can make you more vulnerable to certain health issues,
while others may influence traits such as eye color.
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Myasthenia Gravis Disease Report How this works

We use artificial intelligence and machine learning to analyze all this information. In total, we ana|yze up to 83

We then summarize your results as a risk score or display it on a gauge. million genetic variants.

When we give a risk score, the risk icon tells you if you are at a higher or lower
risk compared to other people:

PERCENTILE

™

Your risk is greater than 15% of the population
and lower than 85% of the population.

LOwW HIGH VERY HIGH

Genotype color info: AA You don't have any risk alleles You have 1risk allele AA You have 2 risk alleles

Your risk is also displayed as a percentile. This will tell you how your risks compare to our sample population. The lower your
percentile number, the lower your risk. The "50th percentile" would be an average risk.

Similarly, the gauge tells you your relative risk score compared to our sample population, or it indicates a specific trait or haplotype

you are more likely to have based on your genetic variants.

When applicable, we also list top evidence-based recommendations that may help lower your risk. The focus is on
recommendations that may be of benefit to you, based on your genetics.

Our recommendations come in four categories: lifestyle, diet, supplements and drugs.
The following icons tell you which category a recommendation falls into:

oxn
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DIETARY LIFESTYLE SUPPLEMENT DRUG

Our team of scientists also ranks each recommendation.
We rank based on impact and the strength of evidence in the medical literature.

Impact shows how strongly a recommendation will affect your health in a certain area.
Evidence is how much scientific support there is for the recommendation. Rankings are from 1to 5 (low to high):

IMPACT EVIDENCE

X X ) 3/5 Y X X ) 4/5
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Myasthenia Gravis Disease Report

Impact

How this works

Impact scores range from 1-5. These scores reflect how much of an effect each recommendation can have. An impact score of 5

predicts the biggest effect.

When a recommendation affects something we can measure, we use those measurements to assign the impact score. For example,

a recommendation that decreases cholesterol by 20% will have a higher impact score than one that decreases it by 5%.

Some recommendations affect things that we cannot directly measure, like stress or mood. For these, the impact score is based on

how well they work relative to other recommendations and standard treatments. The best ones get the highest scores.

If there is a lot of research that shows a recommendation works especially well for your genotype, the impact score gets increased.

Recommendation Evidence

oeoeee 5/5

Recommendations that are considered effective and generally
recommended by experts and medical bodies.

( X X X 4/5

Recommendations that are considered likely effective and that
have multiple independent meta-analyses and a great many
studies supporting them.

oo 3/5

Recommendations that are considered possibly effective and
have many studies supporting them

oe 2/5

Recommendations that have insufficient evidence, with two or
several clinical trials supporting them, or many studies but with
ambiguous results.

- 1/5

Recommendations that have insufficient evidence, with a single
clinical trial, or with many studies most of which didn’t find
support for the recommendation.

0/5

No evidence in humans.
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Genotype-specific Evidence

Direct evidence that a recommendation helps more in people
with your gene variant (many clinical trials, afew large clinical
trials, or a meta-analysis).

' X X X ) Medium-quality

Direct evidence that a recommendation helps more in people
with your gene variant (a few clinical trials or one large clinical
trial).

oo Low-quality

Direct evidence that a recommendation helps more in people
with your gene variant (a single clinical trial or more trials with
inconsistent results).

o e Indirect

A recommendation may help more in people with your gene
variant because it targets a specific gene or protein affected by
your variant (e.g., MTHFR, dopamine).

() In theory

A recommendation may help more in people with your gene
variant because it targets a specific mechanism affected by
your variant (e.g., inflammation, oxidative stress).
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Myasthenia Gravis Disease Report How this works

Some things to keep in mind:

e Genetics doesn’t play a considerable role in a condition or a trait.
e There is not enough research available to estimate a genetic predisposition.
e There are technical limitations to estimating or presenting a genetic predisposition.

e The topic is sensitive, and a genetic predisposition should only be estimated and presented by a healthcare professional.
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Myasthenia Gravis Disease Report Introduction

Introduction

Myasthenia gravis is an autoimmune neuromuscular disorder characterized by weakness and rapid fatigue of any of the muscles
under voluntary control. It is caused by an error in the transmission of nerve impulses to muscles, due to an autoimmune response
where antibodies mistakenly attack the neuromuscular junction—specifically, the receptors for acetylcholine on the muscle side of

the junction.

This inhibits the muscle contractions that normally occur when the neurotransmitter acetylcholine binds to its receptor. The hallmark

of this condition is muscle weakness that worsens after periods of activity and improves after periods of rest.
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Myasthenia Gravis Disease Report

Symptoms and
Treatment

Patients with myasthenia gravis may experience a range of
symptoms, from mild to severe, affecting various muscle
groups. Typical symptoms include drooping of one or both
eyelids (ptosis), blurred or double vision due to weakness
of the muscles that control eye movements, unstable or
waddling gait, and weakness in the arms, hands, fingers,
legs, and neck. Difficulty in swallowing, speaking, and
breathing can also occur.

The symptoms can fluctuate throughout the day, often
peaking towards the end of the day or after prolonged
activity. Since the condition can be exacerbated by stress,
high temperatures, and some medications, management
often requires a combination of drug therapy, lifestyle
adjustments, and sometimes surgical interventions.
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Typical likelihood of myasthenia gravis based on

Your genetics

806,055 genetic variants we looked at

GENE

HLA-DQB1

PIGN

RELCH

HLA-DRB1

CTLA4

HLA-B

SESN3

CHN1

PTPN22

SFMBT2

Your top variants that most likely
impact your genetic predisposition:

SNP

rs76815088

rs4574025

rs4263037

rs9270986

rs231770

rs9266277

rs4409785

rs35274388

rs2476601

rs2245569

GENOTYPE

TT

CcC

GG

GG
GG

AA

The number of "risk" variants in this table doesn't necessarily reflect your overall result.
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Myasthenia Gravis Disease Report

Your Recommendations

Your recommendations are prioritized according to the likelihood of it having an impact for you based on your genetics,
along with the amount of scientific evidence supporting the recommendation.

Your recommendations

You'll likely find common healthy recommendations at the top of the list because they are often the most impactful and
most researched.
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13

15

Airway Muscle Training and Endurance

Training

Diaphragmatic Breathing

Physical Therapy

Balance And Mobility Training

Stress Management Therapy

Speech Therapy

Palmitoylethanolamide (PEA)

Support Groups

TABLE OF CONTENTS

DOSAGE

30 minutes 2
10 minutes 4
30 minutes 6
30 minutes 8
1 hour 10

45 minutes 12
14

16
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Airway Muscle Training

Stability Training

Strength Training

Avoid Strenuous Activity

Aerobic Exercise (Cardio)

Maintain Optimal Vitamin D Levels

Aquatic Exercise

Low-Intensity Exercise

DOSAGE

30 minutes

30 minutes

1 hour

1 hour

1000 iu

1 hour

1 hour
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Myasthenia Gravis Disease Report

~~ Airway Muscle Training and Endurance
e

-

Training

How to implement

Perform airway muscle training by using a device designed for respiratory muscle training for 30 minutes a day, five
days a week. Additionally, incorporate endurance training exercises such as jogging, cycling, or swimming for at least
30 minutes a day, five days a week. Continue this combined routine for at least eight weeks to see improvements in
respiratory muscle strength and overall endurance.

Description

Your recommendations

EVIDENCE

3/5 - 1/5

TYPICAL STARTING DOSE

30 minutes

Airway muscle training and endurance training can help to improve lung function, reduce the risk of respiratory infections, and improve exercise

performance. This can be beneficial for people with asthma, chronic obstructive pulmonary disease (COPD), and other respiratory conditions, and can also help to

improve exercise performance.

How it helps

In 2 non-placebo-controlled trials of 98 patients with myasthenia gravis, practicing airway muscle training improved respiratory muscle strength and endurance,

lung function, and dyspnea, as well as postoperative respiratory vital capacity and daily life activity. Airway muscle training may work better when combined with

endurance training [R, R].
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Myasthenia Gravis Disease Report Your recommendations

2 “*  Airway Muscle Training .o 2 - :

How to implement

Perform airway muscle training exercises daily for at least 30 minutes. This can involve using specific devices designed
to resist airflow in and out, thereby strengthening the respiratory muscles, or practicing breathing exercises that focus
on inhaling and exhaling against resistance. Consistency is key, so aim to integrate this practice into your daily routine

TYPICAL STARTING DOSE

30 minutes

for ongoing respiratory health.

Description

Airway muscle training is exercise that builds strength in the throat and tongue muscles. This can involve anything from controlled breathing to singing long notes.

People use airway muscle training to improve sleep apnea, respiratory conditions, and exercise performance.

Airway muscle training is exercise that builds strength in the throat and tongue muscles. This can involve anything from controlled breathing to singing long notes.

People use airway muscle training to improve [R, R, R, R]:

e Sleep apnea
e Respiratory conditions like COPD
e Exercise performance

How it helps

In 2 non-placebo-controlled trials of 98 patients with myasthenia gravis, practicing airway muscle training improved respiratory muscle strength and endurance,
lung function, and dyspnea, as well as postoperative respiratory vital capacity and daily life activity. Airway muscle training may work better when combined with

endurance training [R, R].
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IMPACT EVIDENCE

‘“* Diaphragmatic Breathing - . - .

How to implement

Practice diaphragmatic breathing for 10-15 minutes per day. Sit or lie down in a comfortable position, place one hand on
TYPICAL STARTING DOSE
your chest and the other on your belly. Breathe in slowly through your nose, ensuring your belly moves out more than

your chest. Exhale slowly through your mouth or nose, consciously relaxing the belly. Repeat this process, focusing on 10 minutes

the movement of your belly rather than your chest.

Description

Diaphragmatic breathing, also known as deep breathing, can help reduce stress and anxiety by activating the body's relaxation response. It promotes better
oxygen exchange, reduces muscle tension, and supports overall mental and physical well-being.

How it helps

In a study of 27 generalized myasthenia gravis patients, interval-based inspiratory muscle training (IMT) combined with breathing retraining significantly enhanced

respiratory muscle strength, chest mobility, and endurance over eight weeks [R].

M IMPACT EVIDENCE

++  Stability Training - 175 - 1/5

How to implement

Integrate stability exercises into your workout routine 2-3 times per week. These exercises include activities such as
. - . . . . . TYPICAL STARTING DOSE
using a stability ball, performing balance exercises on a balance board, or doing body-weight exercises that focus on

balance and core strength, such as planks and single-leg stands. Spend approximately 20-30 minutes per session 30 minutes
focusing on these exercises.

Description

Stability training is a form of exercise that focuses on enhancing core strength and balance through targeted movements and exercises, often incorporating
equipment like stability balls, balance boards, or resistance bands. It helps improve overall stability and posture while reducing the risk of falls and injury.

How it helps

In a non-placebo-controlled trial of 10 patients with myasthenia gravis, spinal stabilization exercises improved fatigue, muscle strength, respiratory functions,
functional capacity, and quality of life [R].
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IMPACT

5 “+* Physical Therapy

How to implement

Attend physical therapy sessions 2-3 times per week for a duration of 4-6 weeks, depending on your specific condition
and the advice of your healthcare provider. Each session typically lasts about 30-60 minutes, where a licensed therapist
will guide you through targeted exercises, stretches, and possibly other treatments like electrical stimulation or
ultrasound therapy.

Description

Your recommendations

EVIDENCE

TYPICAL STARTING DOSE

30 minutes

Physical therapy is a therapeutic practice focused on optimizing physical function and mobility through specialized exercises, manual techniques, and therapeutic

modalities. It helps individuals recover from injuries, manage chronic conditions, and improve overall physical well-being by enhancing strength, flexibility, and

pain management.

Physical therapy (physiotherapy) helps people regain or maintain their ability to move [R].

Physical therapy can involve [R]:

Joint or muscle exercises

Corrective movements

Massage

Education and advice
People mainly use physical therapy to help with [R, R]:

e Pain and injury

e Stroke recovery

e Chronic health conditions
e Headaches

Mirror therapy uses a mirror placed between the arms or legs. The image of a moving arm or leg gives the illusion of normal movement in the affected one. This

therapy stimulates different brain regions and aims to improve mobility [R].

Constraint-induced movement therapy is another type of physical therapy. It consists of restraining the healthy leg or arm to increase the use of the affected one

[R].

How it helps

Physical therapy is designed to increase muscle strength and endurance while managing fatigue, which is crucial for people with myasthenia gravis.
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N IMPACT EVIDENCE

++ Strength Training 0/ 0/5

How to implement

Engage in strength training exercises, such as weight lifting or bodyweight exercises, for 60 minutes per session, 2 to 3
TYPICAL STARTING DOSE
times per week. Ensure you work all major muscle groups and rest each muscle group for at least 48 hours before

exercising it again. 1 hour

Description

Strength training, also called resistance or anaerobic training, contracts the muscles against an external resistance for short periods of time. This helps gain
muscle strength, tone, and mass. This can include activities like weight lifting, pushups, and crunches.

Strength training, also known as resistance training, is a type of physical exercise that uses resistance to build strength, anaerobic endurance, and size [R].
Some of the most common strength training methods include [R]:

Weight lifting
Bodyweight exercises like push-ups, pull-ups, squats, and lunges.

Resistance bands

Plyometrics or explosive force exercises
The benefits of strength training are numerous, and include [R]:

¢ |Increased muscle strength

e Improved bone health

e Reduced risk of injury

e |Improved balance and coordination
e Enhanced mood

e Boost metabolism

Consult with a doctor before starting any new exercise program, especially if you have any health conditions.

How it helps

Strength training can help improve muscle strength and endurance in individuals with myasthenia gravis, aiding in daily activities and overall physical function.
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N IMPACT EVIDENCE

++ Balance And Mobility Training 0 0/5

How to implement

Incorporate balance and mobility exercises into your routine three to four times per week. Each session should last
TYPICAL STARTING DOSE

approximately 30 minutes and include activities such as standing on one foot, walking heel to toe, and tai chi or yoga.

Start with simple exercises and gradually increase difficulty as your balance improves. 30 minutes

Description

Balance and mobility training exercises, such as yoga or tai chi, can improve stability and reduce the risk of falls, particularly among older adults. These exercises

enhance overall physical function.

How it helps

Balance and mobility training can help improve coordination and reduce the risk of falls, which can be particularly useful for individuals with muscle weakness
due to myasthenia gravis.
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IMPACT EVIDENCE

8 “* Avoid Strenuous Activity 0 0

How to implement

Refrain from participating in high-intensity physical activities such as running, heavy weightlifting, and high-impact sports. Opt instead for low-impact exercises like
walking, swimming, or yoga. It's important to listen to your body's signals and rest as needed, avoiding these strenuous activities until advised otherwise by a

health professional.

Description

Avoiding strenuous physical activity in certain medical conditions or during illness can help prevent injury and promote better recovery. It allows the body to
conserve energy and supports the healing process.

Strenuous activity is physical activity that requires a lot of effort. Exercise done at 70-85% of a person’s heart rate is considered strenuous. Examples include [R]:

Running, cycling, or swimming at high speed

Running or hiking uphill

Jumping rope

Single tennis

Sports that involve a lot of running (soccer, basketball, hockey, etc.)

On the other hand, strenuous daily activities include [R]:

Lifting and carrying heavy objects

Gardening with heavy digging

Shoveling snow

Fast dancing

How it helps

Myasthenia gravis causes muscle weakness that worsens with activity and improves with rest. Avoiding strenuous activities can help manage these symptoms by
reducing the demand on already weakened muscles, potentially improving overall muscle function and reducing fatigue.
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N IMPACT EVIDENCE

#++ Stress Management Therapy 0/5 0/5

How to implement

Engage in stress management therapy sessions, such as cognitive-behavioral therapy (CBT), for at least 1 hour per
TYPICAL STARTING DOSE

week over a course of 8 to 12 weeks. Techniques can include mindfulness, deep breathing exercises, and identifying

stressors to develop coping strategies. Thour

Description

Stress management therapy refers to various techniques and approaches aimed at reducing and coping with stress. It can improve mental and physical well-
being by helping individuals better manage the effects of stress on their health.

How it helps

Stress management can reduce the exacerbation of symptoms as stress is known to worsen myasthenia gravis symptoms.

IMPACT EVIDENCE

‘* Aerobic Exercise (Cardio) o)c 0e

How to implement

Engage in at least 150 minutes of moderate-intensity aerobic exercise or 75 minutes of vigorous-intensity activity each
TYPICAL STARTING DOSE

week. Distribute this time over at least 3 days per week, avoiding consecutive days of vigorous exercise to allow for

recovery. Thour

Description

Engaging in regular aerobic exercise, such as running, swimming, or cycling, offers numerous health benefits, including improved cardiovascular fitness, weight
management, and mood enhancement. It supports overall physical and mental well-being while reducing the risk of chronic diseases.

Cardio, short for cardiovascular exercise, is any type of physical activity that temporarily increases your heart rate. Examples include running, cycling, swimming,

and brisk walking.

Regular cardio exercise has many benefits for your overall health. It can help lower your risk of heart disease and diabetes, support weight loss, and improve your
mood and energy levels. To get the most out of cardio, try to do it for at least 30 minutes, 3-5 times a week.

Interval training is a type of cardio that combines periods of high-intensity training with brief rest periods.

How it helps

Aerobic exercise can improve respiratory and cardiovascular function, which may help reduce overall fatigue and muscle weakness in people with myasthenia

gravis.
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IMPACT EVIDENCE

Speech Therapy o o

3

1

-

How to implement

Attend speech therapy sessions with a certified speech-language pathologist for 45 to 60 minutes per session, 1-2
times per week, for a period that can range from a few months to over a year, depending on the specific needs and

TYPICAL STARTING DOSE

progress. 45 minutes

Description

Speech therapy is a specialized form of therapy that focuses on improving communication skills, speech fluency, and language development in individuals with
speech and language disorders, offering support for improved communication and quality of life.

Speech therapy is used to assess and treat speech and communication problems. It helps people develop the skills needed for more effective communication. It
is used to treat everything from childhood speech disorders to speech impairments caused by stroke or brain injury.

Speech and language therapy (SLT) aims to improve [R, R]:

Communication

Eating

Drinking

Swallowing
These programs support children and adults who [R]:

e Recover from a stroke or brain injury
e Have speech disorders (e.g., stuttering)
e Have swallowing or joint disorders

How it helps

Speech therapy can improve communication skills and help manage difficulties in swallowing and speaking caused by myasthenia gravis.
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IMPACT EVIDENCE

& Maintain Optimal Vitamin D Levels 05 0/5

How to implement

Check your vitamin D levels, they should ideally be in the 30-66 ng/mL range. If your levels are lower than that, take a
. X . . TYPICAL STARTING DOSE
vitamin D supplement, 1000-4000 IU daily, to reach an optimal range.

1000 iu

Description

Vitamin D, often referred to as the "sunshine vitamin," can be synthesized by the skin when exposed to sunlight, as well as being found in fish, eggs, and fortified
milk. It helps regulate calcium absorption, promoting strong bones and a healthy immune system. Vitamin D deficiency can lead to conditions like rickets in
children and osteoporosis in adults.

Your body needs vitamin D for strong bones. Vitamin D also plays a role in [R]:

e Mood

e Immunity

e Heart health

e Blood sugar control

Sunlight is our main source of vitamin D. Experts recommend getting at least 5-15 minutes of midday sun, 2-3 times per week. People with darker skin and

those living at high latitudes may need longer periods of sun exposure [R, R].

Foods like fish, eggs, and fortified milk provide small amounts of vitamin D. People lacking vitamin D should consider taking a supplement [R].

How it helps

Vitamin D can help improve muscle strength and function, which is beneficial for people with myasthenia gravis. It also supports immune system regulation, which
may help manage the autoimmune aspects of the condition.
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IMPACT EVIDENCE

@ /& Palmitoylethanolamide (PEA) o o

How to implement

For managing pain and inflammation, take 300mg to 1,200mg of palmitoylethanolamide (PEA) in divided doses throughout the day, preferably with meals to
enhance absorption. This regimen should be followed for at least 6 weeks to evaluate its effectiveness.

Description

Palmitoylethanolamide (PEA) is a naturally occurring fatty acid amide. It is a compound found in various tissues of animals, including humans. PEA has been a
supplement for the past couple of decades, and is utilized for its potential anti-inflammatory and pain-relieving properties.

Palmitoylethanolamide (PEA) is a compound naturally made by the body to help combat inflammation [R].

It's also made by plants and other animals. Good sources of PEA include [R]:

Soy lecithin

Soybeans

Egg yolk
Peanuts

How it helps

In an uncontrolled trial of 22 patients with myasthenia gravis, supplementation with PEA (600 mg, 2x/day) reduced the level of disability and decremental muscle

response [R].
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N IMPACT EVIDENCE

++ Aquatic Exercise 0/5 0/5

-

How to implement

Participate in aquatic exercise sessions, such as swimming or water aerobics, for 60 minutes, 3 to 5 times per week.
. . . . . . . L. . . . TYPICAL STARTING DOSE
Ensure the exercise intensity is moderate, allowing you to talk but not sing during the activity. Consistency over time is

key, so aim to incorporate this into your weekly routine for at least 3 to 6 months to observe benefits. Thour

Description

Aquatic exercise involves physical activity performed in water, such as swimming, water aerobics, or aquatic therapy. It is gentle on the joints, making it suitable
for individuals with mobility issues, and can help improve cardiovascular fithess and muscle strength.

Aquatic exercise is any type of low-impact physical activity performed in a pool. In this type of cardio exercise, water helps the body float, which reduces
gravity and makes the practice more comfortable and tolerable [R, R].

Compared to land-based exercise, aquatic exercise may be better by [R]:

e Reducing the stress and impact on joints
e Lowering fracture risk

Hence, it is usually recommended for the elderly. Aquatic exercise is also suitable for people who don't know how to swim [R].

How it helps

Aquatic exercise offers a low-impact environment to strengthen muscles without the added strain, which can be beneficial for managing muscle weakness in

myasthenia gravis.
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-

How to implement

Attend a support group meeting related to your condition at least once a week. These meetings can be found through local hospitals, online platforms, or health

organizations specific to your condition. Participation can be in-person or virtual, depending on what is offered and your preference.

Description

Support groups are gatherings of individuals facing similar challenges, where they can share experiences, emotions, and coping strategies. They offer emotional

support, camaraderie, and valuable insights for those dealing with various health conditions or life circumstances.

Support groups involve people with similar struggles helping each other. Support groups usually take place in a casual setting. During sessions, people share
their [R]:

Knowledge

Experiences

Coping strategies

Understanding of the recovery process

Support groups may help support recovery from addictions [R].

How it helps

Support groups provide emotional and psychological support which can help manage the emotional burden of living with myasthenia gravis.

N IMPACT EVIDENCE

++ Low-Intensity Exercise 05 0/5

How to implement

Incorporate 60 minutes of low-intensity activities, such as walking or gentle yoga, into your daily routine. Aim to do this
TYPICAL STARTING DOSE

5 days a week to achieve the best results.
1 hour

Description

Low-intensity exercise, such as walking or gentle yoga, provides numerous health benefits, including improved cardiovascular health, stress reduction, and

enhanced overall fithess without the strain of high-intensity workouts.

How it helps

Low intensity exercises can help maintain muscle function and overall physical health without exacerbating fatigue in patients with myasthenia gravis.
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Next Steps

Remember, your genes only tell one important part of your health story!

Now that you've seen your DNA-based results for this health topic, let's take a look at other contributing factors.

Your lab results

Your lab results are impacted by the combined effect of your genes, environment and lifestyle.

Lab tests will give you the best picture of your current health status, while your genes provide insight into your health
predispositions and which recommendations are best for you.
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