
Cells, DNA, and Genes 
Our bodies are made up of trillions of cells. Inside each 
cell is our DNA (also called the genome). Our genome 
is like one large instruction manual that is organized into 
individual instructions called genes. We have about 
20,000 genes in total. Our genes provide our bodies 
with the instructions to make proteins. Proteins carry 
out specific functions in the body and help us grow, 
develop, and function. About 5,000 genes are currently 
known to cause genetic disorders 

 

 

Genetic Variants 
Genes are made up of DNA letters strung together like 
a sentence. We all have some variation in our DNA 
compared to other people. Most differences in our DNA 
(genetic variants) are harmless and do not cause 
symptoms (benign). Some genetic variants can cause, 
or increase the risk of, genetic conditions that affect 
health and/or development (pathogenic). Genetic 
testing is used to help identify variants that can cause 
genetic disorders and to better understand their impact 
on health. 
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Parts of a Gene  
Genes are made of coding (exons) and non-coding 
regions (introns) 

 

 

 

 
 

 

 

Coding regions 
• The exons of a gene 
• Contain the gene’s 

instructions to make 
the protein 

 Non-coding regions 
• The regions between the 

exons of a gene (introns) and 
between genes 

• Contain instructions to help 
regulate the gene, such as by 
turning it off/on 

  

Genome-Wide Sequencing (GWS) 
Genetic testing using GWS can look for variants in all 
genes at once using a small blood sample. There are two 
types of GWS tests: 

 Exome Sequencing 
(ES)  Genome Sequencing 

(GS) 

• Looks in coding 
regions  

• Clinical test available 
in Ontario 

  • Looks in coding and 
non-coding regions 

• May be able to detect 
variants that cannot 
be detected by ES 

 
Following ES or GS, ~ 20-40% of patients receive a 
diagnosis which provides an explanation for their 
symptoms. 

ES has been available to individuals in Ontario since 2016. 
In some circumstances, this test is considered the 
standard of care. 

GS was previously not available in Ontario. GWS may be 
able to identify some disease-causing variants that cannot 
be detected by ES. 

One of the goals of Genome-wide Sequencing Ontario's is 
to compare ES and GS. 

• Patients who are submitted with both parents (trios) 
will be randomly assigned to receive ES or GS. 

• Patients who are not submitted with two parents will 
receive ES, the current standard of care. 
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Types of Results &  
Possible Test Outcomes 

1  Primary findings 
Findings in genes that are or may be related to your/ 
your family member’s symptoms 

Positive 
• A pathogenic change that explains your/your family 

member’s symptoms is found. 

• The diagnosis may be a well-known condition or 
one that has been recently described. 

Negative 
• No genetic change is reported. This does not rule 

out the possibility that you/your family member has 
a genetic condition. 

• The data may be reanalyzed in the future using new 
information about you/your family member or 
updated knowledge of genetic variants. 

Uncertain 
• A possible explanation is found.  

• More testing or knowledge may be needed to 
understand if it is contributing to your/your family 
member’s symptoms.  
 

2 Secondary Findings 
Variants that are known or expected to increase the 
risk for a medical condition that is unrelated to why 
GWS was offered 

GWS allows us to look for variants in a specific set of 
genes that are associated with conditions that are 
medically actionable in the patient. This means there 
are clear measures that can be taken to reduce the 
risk of it impacting a person’s health in the future. 

• In children who undergo GWS, variants in genes 
that are actionable in childhood are always 
reported. Parents can choose to also know if their 
child has secondary findings that are actionable in 
adulthood.  

• Adult patients who undergo GWS can choose to 
know if they have secondary findings. 

• Family members (e.g. parents and/or siblings) 
submitted for GWS can choose to know if a 
secondary finding found in the patient (if any) is 
also found in them.  

Benign 

Uncertain 

Pathogenic 

Disease-causing Harmless 



Decisions to make 

If you agree to have GWS, you will be asked to decide 
about:

Who will give samples: 
⃞ Using your/your 

child’s blood sample 
along with other 
relatives’ samples for 
comparison (e.g. 
parents) 

OR ⃞ Having the testing 
done using only  
your/ your child’s (the 
patient’s) blood 
sample 

Secondary Findings (SFs): 
For patients 
⃞ Children:  

In addition to learning 
about SFs in your 
child that are 
actionable in 
childhood, you can 
decide if you also 
want know about SFs 
that are actionable in 
adulthood  

OR ⃞ Adults: 
You can decide if you 
want to know about 
medically actionable 
SFs that you have 

For parents (and/or other family members) 
⃞ You can choose to 

know if you share the 
SFs identified in your 
child/family member 
(the patient) (if any) 

OR ⃞ You can choose not to 
know if you share the 
SFs identified in your 
child/family member 
(the patient)  

Data sharing: 
⃞ You allow the lab to 

share coded genetic 
and health data 
about you/your child 
(age, sex, ethnicity, 
clinical features) with 
other genetics labs 
in Ontario to help 
future GWS analyses 

OR ⃞ You do not allow the 
sharing of coded data 
with other genetic 
labs in Ontario 

Contact for Future research: 
⃞ You want the lab to 

contact you about 
future research 
opportunities relating 
to rare genetic 
diseases 

OR ⃞ You do not want to be 
contacted about 
research opportunities 
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Submitting samples on 
family members 

• Information about a patient’s family history is used to
interpret GWS test results. Similarly, submitting a
sample on parents (and/or other family members) for
comparison can be useful for the interpretation of
genetic variants.

• By providing a blood sample, relatives may learn that
they also carry genetic variants that are identified in
the patient undergoing GWS, which may be associated
with a genetic condition.

• GWS may reveal that the stated father/mother of the
patient are not the biological parents, or show that the
parents are closely related (e.g. cousins).

Limitations of GWS 
• GWS does not always find an explanation for a

patient’s symptoms or provide results that will change
medical management

• GWS is unable to detect all types of genetic variants

• A negative result does not rule out the possibility that a
patient has a genetic condition

Additional information 
This is an overview of genome-wide sequencing. For 
more information, you are encouraged to speak to your 
physician or genetic counsellor:  

You can also find the consent form and more information 
by visiting the Genome-wide Sequencing Ontario 
website at www.gsontario.ca. 
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Information for families 


	Provider info: 


