
Personalized Medicine, 
Epigenetics and Health

Dr. Jane Gair, PhD (Medical Genetics)
Island Medical Program, UVic
Department of Medical Genetics, Faculty of Medicine
University of British Columbia



Personalized Medicine, Epigenetics and Health

o Genetics
o Introduction to Basic Genetics Concepts

o Epigenetics
o What is it and What do We Know About It?
o How can You Influence your DNA and Genes for better Health?
o How can exercise, what we eat, and meditation affect our genes?

o Direct to Consumer Genetics Tests
o What are they?
o 23andMe and other Direct to Consumer Genetic Tests
o Are they safe to do? Legally? Personally?

o Personalized Medicine
o What Role Does Genetics Play?
o Is this happening now?



o OBJECTIVES TODAY

By the end of today you will be able to:

o Define some genetics terms and concepts
o Discuss epigenetics
o Integrate your new understanding of genetics and epigenetics to 

help improve your health
o Implement some strategies into your life to improve genetic health
o Discuss various direct to consumer genetic tests available and some 

things to keep in mind before taking one
o Define personalized medicine
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GENETIC TERMINOLOGY



An Introduction to Genetics- Video 
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https://ed.ted.com/on/odCNCvV9


o GENETICS

o The study of inheritance in all of its manifestations

o From expression, transmission, & evolution of genes, to 
distribution of traits in families & population

o At the DNA, cellular, biochemical, organism, & population levels
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o Deoxyribonucleic acid (DNA)

o Molecule that carries most of the genetic instructions

o Used to facilitate growth, development, functioning and 
reproduction 

o Passed from parents to offspring, DNA contains instructions that 
make every living creature unique

o Made of bases (~3000 Mb in humans) – 3 billion!

o Bases are cytosine, guanine, thymine and adenine
o C  G  T  A
o G  C  A  T
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o CHROMOSOME

o Thread-like structures located inside the nucleus of animal and 
plant cells

o Each is made of protein and a single DNA molecule
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o GENES

o Fundamental units of genetic material/ information

o DNA represents the sequence coding a polypeptide

o ~20,000-25,000 human protein-coding genes

o Genes make proteins
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o ALLELES

o Variant form of a gene

o LOCUS (pl. LOCI)

o Specific site, i.e. address, occupied by genes
o “Loci”= location
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o DOMINANT

o Relationship between alleles of a particular gene which effect 
the phenotype 

o Dominant alleles mask the contributions of the second recessive 
allele

o RECESSIVE 

o An individual must inherit both recessive alleles from the 
parents in order to present the phenotype
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o HEREDITY

o How traits pass from parents to offspring
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o TRAIT

o Passed from generation to generation

o Inherit traits from our parents, and pass them on to our children

o Examples include physical traits, behavioural traits and medical 
predispositions
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o KARYOTYPE 

o Number and appearance of chromosomes in the nucleus 

o Complete set of chromosomes in a species

o Male: XY Female: XX
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EXERCISE – What Traits do you 
Have?



Trait	 Yes/	No	 Dominant/	Recessive	
Free	ear	lobes	
	

	 	

Tongue	rolling	
	

	 	

Dimples	
	

	 	

Right-handedness	
	

	 	

Freckles	
	

	 	

Curly	Hair	
	

	 	

Left	over	Right	Hand	Clasping	
	

	 	

Widow’s	Peak	Hairline	
	

	 	

Chin	Fissure	
	

	 	

Pigmented	Iris	
	

	 	

No	hitchhiker’s	Thumb	
	

	 	

Can’t	smell	asparagus	odour	
in	urine	
	

	 	

Bent	little	finger	
	

	 	

Mid-digital	hair	
	

	 	

	



Trait	 Yes/	No	 Dominant/	Recessive	
Free	ear	lobes	
	

YES	 D	

Tongue	rolling	
	

YES	 D	

Dimples	
	

NO	 R	

Right-handedness	
	

YES	 D	

Freckles	
	

YES	 D	

Curly	Hair	
	

YES	 D	

Left	over	Right	Hand	Clasping	
	

YES	 D	

Widow’s	Peak	Hairline	
	

NO	 R	

Chin	Fissure	
	

NO	 R	

Pigmented	Iris	
	

NO	 R	

No	hitchhiker’s	Thumb	
	

NO	 R	

Can’t	smell	asparagus	odour	
in	urine	
	

NO	 R	

Bent	little	finger	
	

NO	 R	

Mid-digital	hair	
	

YES	 D	

	



EPIGENETICS



Epigenetics
Epigenetics, as a simplified definition, is the study of biological 
mechanisms that will switch genes on and off. What does that mean?

Epigenetics, essentially, affects how genes are read by cells, and 
subsequently how they produce proteins.

Something that affects a cell, organ or individual without directly 
affecting its DNA. An epigenetic change may indirectly influence the 
expression of the genome.
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A few important points about epigenetics:

• Epigenetics Controls Genes.

• Epigenetics Is Everywhere.

• Epigenetics Makes Us Unique.

• Epigenetics Is Reversible.
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•Have you ever wondered how your kidney cell could 
have the exact same DNA content as a cell in your 
eye?









•Methylation is the main OFF switch for genes
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Meditation and Epigenetics

o 3 ways meditation may epigenetically alleviate stress and 
improve your health

1. Lower harmful inflammation – chronic inflammation is 
connected to depression, Alzheimer’s disease, cancer and 
obesity and many more

2. Maintain telomere length
3. Reduce cancer risk

Personalized Medicine, Epigenetics and Health



Telomerase











WHAT CAN WE DO ABOUT ALL 
OF THIS?







Methyl Diet

• Methyl-related nutrients – folate, methionine, Vitamin B12 and 
Vitamin B6
• FOLATE (synthetic form is folic acid): Strawberries, citrus fruits, and 

leafy green vegetables (400 mg/ day)
• B12: fish, meat, milk and eggs
• SAM-e (S-adenosyl methionine): supplement OTC
• Without methylation – build up homocysteine – leads to coronary 

artery disease
• If you don’t exercise 3 times/ week – increased levels of 

homocysteine
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BREAK – 30 minutes





1) Should you necessarily be scared if you find 
out you are 10 times more likely to get a rare 
cancer?

2) If you look like your mom, are you more 
likely to get the diseases that run in her family 
or your dad’s family?

3) If you have the recessive disease sickle cell 
anemia, should your kids be tested to see if they 
are carriers?

4) If you look like your dad, did you get more of 
his DNA?

5) If you flip a coin and get heads ten times in a 
row, what are the chances that the next flip will 
be a head?

6) True or false: Each cell in your body has the 
same DNA.



Direct to Consumer Genetic Tests



• 23andMe
• AncestryDNA
• My Heritage
• National Genographic
• Illumina
• Karmagenes
• Sunrise Genetics, Inc. (Marigene and Hempgene)
• LivingDNA
• Vitagene
• CRI Genetics
• Family Tree DNA
• uBiome
• Helix
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23andMe

















Alzheimer’s Disease





Celiac Disease





Malignant Melanoma



Breast and Ovarian Cancer













PERSONALIZED MEDICINE



o Personalized Medicine
o Separates patients into different groups

o Medical practices are tailored to accommodate for the unique needs of the 
individual 

o Based on their predicted response or risk of disease

o Dates back as far as Hippocrates, where the professional was expected to 
treat the patient rather than the disease (create a remedy suitable for the 
person) 
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o The Human Genome Project 

o International research effort 
o Goal to sequence and map all the genes that comprise the complete 

genome of humans 

o Completed in April 2003

o Allows comprehension of the human “blueprint” 
o Personalized medicine utilizes the data to highlight trends that occur 

throughout the species

o Diagnosis and treatment of genetic diseases occurs more quickly and 
efficiently due to availability of information

Personalized Medicine, Epigenetics and Health



o Pharmacogenomics

o Study of inherited genetic differences in drug metabolites and pathways 
affect patient’s responses to drugs

o Combines pharmacology (science of drugs) and genomics (study of genes 
and their function)

o Therapeutic effect: Consequence of the medical treatment, where the 
results are thought to be desirable

o Adverse effect: Harmful or undesirable effect (Also known as side effect)
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POG – Personalized Onco-genomics (Vancouver at BCCA)

• BC Cancer Agency scientists are looking at certain mutations that are driving the 
cancer to grow – can search for a drug that might stop the growth

• POG is about trying to customize a treatment for each individual person’s 
cancer – this is “personalized medicine”

• started in 2012 – 30 patients
• 2016 – 750
• Aim is for 5000
• All incurable cancers
• Currently only people in BC but expanding soon
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Zuri Scrivens
• Breast cancer at 33
• Mastectomy, radiation, chemotherapy, and 

hormone therapy
• Within 9 months – cancer back to her 

lymph nodes and liver
• Cancer was considered incurable at this 

point
• 7 years ago
• NO signs of cancer - not a miraculous drug, 

but a common treatment for diabetes
• Zuri’s mutation caused high amounts of 

growth factor
• The diabetes drug blocks the growth factor
• within 5 months her cancer was 

undetectable











RECAP
o Define some genetics terms and concepts
o Discuss epigenetics
o Integrate your new understanding of genetics and epigenetics to help improve 

your health
o Implement some strategies into your life to improve genetic health
o Discuss various direct to consumer genetic tests available and some things to 

keep in mind before taking one
o Define personalized medicine



QUIZ





• How many chromosomes do most of us have? *
A. 2 
B. 46 
C. 23 
D. 64

• DNA stands for ... *
A. Digenetic Natured Antibody 
B. Deoxyribonucleic Acid 
C. Di-Nutritive Apparatus 
D. Do Not even Ask



• Humans have: *
A. About 300,000 DNA base pairs 
B. About 3,000,000 DNA base pairs 
C. About 3,000,000,000 DNA base pairs 

• A genome is: *
A. Genetic information that is identical to every member of the same species 
B. All of the information from an organism's DNA 
C. A method of testing DNA



• A genetic mutation can be: *
A. Bad 
B. Good 
C. Have no effect 
D. All of the above

• All home DNA testing kits look at the same gene markers to determine your risk 
of getting a disease. *
• True 
• False



• If a genetic test shows you have a low risk of developing a disease, you could still 
get that disease. *
• True 
• False

• If you take a home DNA test, your right to keep that information private from 
employers and insurance companies is protected by law in Canada. *
• True 
• False



QUESTIONS?


