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Canada’s Advantage in Genomic 
Medicine
Stephen Scherer

In the early 1990s, Canada was not considered to be 
in the top 10 countries in genome science. Today, we 
are recognized as in the top five, arguably the top three. 
Canada’s health care system offers unique opportunities 
for the development of genomic science that have already 
delivered results, with breakthroughs in autism, cardiac 
disease and drug reaction research. With those success-
es come great expectations, which Canada is poised to 
meet.  

T here is an emerging technology  
 that promises to change health  
 care for Canadian patients. It 
may be the most powerful and compre-
hensive diagnostic tool in the history 
of medicine. It is fueling exciting new 
scientific discoveries. Canada is emerg-
ing as a world leader in the field. As a 
society, we need to ensure that our sci-
ence investments, health policy and 
ethical frameworks keep pace with ge-
nomic science. 

Genomic sequencing is becoming fast-
er, cheaper and better—a trend that 

Stephen Scherer, head of Applied Genomics at Toronto’s Hospital for Sick Children and project leader for one of Genome Canada’s Genomics and 
Personalized Health projects, says that “Many countries are looking to us.” Photo: Robert Teteruck, The Hospital for Sick Children
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can deliver significant health benefits 
to Canadians. I have been a part of 
this transformation throughout my 
career, and yet, there are still mo-
ments when I am awestruck. This 
past September, The Hospital for Sick 
Children in Toronto recognized the 
25th anniversary of one of its ma-
jor research achievements. In 1989, 
Lap-Chee Tsui’s research laboratory 
discovered the gene that causes cys-
tic fibrosis. As a graduate student on 
that team, I observed the long hours 
of making small, steady incremental 
contributions towards this discovery. 
Talking with my former mentor, we 
marveled at how, back then, identify-
ing a cystic fibrosis gene took more 
than five years of painstaking work. 
Using today’s technology, it would 
take us a week.

This acceleration in science is about 
more than boosting the ability of re-
searchers to uncover the nature of in-
herited diseases. Today, we can know 
our own personal genetic inheri-
tance. Put another way: If you came 
to my laboratory on a Monday and 
spit in a cup, I could show you your 
full genomic sequence by Friday. 
That knowledge could have profound 
health implications for you, your sib-
lings and your children. Increasingly, 
Canadians want to know such de-
tailed information about themselves, 
as do their physicians. There are im-
portant ethical considerations, but by 
proceeding carefully and confidently, 
Canadian researchers can deliver 
scientific gains and help strengthen 
health care.

Genetic sequencing can often con-
firm a medical diagnosis, saving criti-
cal time. It is helping to tailor treat-
ments and therapies for some types 
of cancer. It is used to find rare dis-
eases in patients. At the McLaughlin 
Centre at the University of Toronto, 
one personalized medicine project 
isolated genetic variants that cause 
congenital heart defects, a condition 
found in 1 per cent of children. As 
a scientist, one of my own research 
interests has been to identify the for-
mula for diagnosing autism spectrum 
disorder at an earlier age. This will 
help create more advanced genetic 

diagnostic tests enabling earlier de-
tection and behavioral interventions 
helping children. In Canada, we are 
uniquely positioned to reap such 
benefits in genome science and per-
sonal medicine. Our universal health 
care system creates both opportunity 
and incentive to continue investing 
in this field. Such investments often 
also seed other international invest-
ments with a notable example be-
ing my own laboratory’s leadership 
role in the international effort to se-
quence the genomes of 10,000 fami-
lies with autism.

T here is an opportunity be- 
 cause we have a relatively  
 stable patient population. Peo-
ple and families do not move around 
among health providers as much as 
they do in the United States. Every-
one has access in one of the world’s 
most ethnically diverse, and there-
fore genetically diverse, countries. A 
universal health care system is also 
well-suited to collecting and utiliz-
ing the vast amounts of data that 
are essential to genetic discoveries in 
health care.

As for incentive, genome science 
can make the system work better for 
patients and doctors, while helping 
to sustain the universal system it-
self. Right now, a physician orders a 
test to look for genetic evidence of 
a specific inherited condition that 

could be causing the symptoms they 
have observed in the patient. If they 
fail to confirm a diagnosis, they or-
der more tests. 

However, the cost of full genome se-
quencing is also decreasing, and we 
anticipate in 2015 it will be in the 
$1,000 range. Sequencing a patient’s 
full genome could often remove 
the need for multiple tests. There 
is less trial and error. Plus, it would 
likely contribute to improved care. 
Sequencing the full genome often 
uncovers genetic evidence for inher-
ited conditions that had not yet been 
identified by the clinician. In many 
cases, these conditions were contrib-
uting to the patient’s symptoms, and 
so treatment can be improved. 

To fully realize the benefits of genom-
ics in health care, important policy 
conversations need to happen. For 
one, personal health information of 
patients who undergo full genome 
sequencing need to be protected. 
Canada has not yet enacted genetic 
non-discrimination laws, as have 
many other countries. With Senate 
hearings ongoing there does look to 
be good progress towards this end.

There are emotional impacts. Iden-
tifying a patient’s full genome has 
implications for that person’s health 
and possibly also those who share 
their genetic history, that is, their 
family. Genetic counseling needs to 
be widely available, and clinicians 

Today, we can know our own personal genetic inheritance. 
Put another way: If you came to my laboratory on a Monday 
and spit in a cup, I could show you your full genomic 
sequence by Friday. 

Everyone has access in one of 
the world’s most ethnically 
diverse, and therefore 
genetically diverse, countries. 
A universal health care 
system is also well-suited 
to collecting and utilizing 
the vast amounts of data 
that are essential to genetic 
discoveries in health care.

Identifying a patient’s full 
genome has implications 
for that person’s health and 
possibly also those who 
share their genetic history, 
that is, their family. Genetic 
counseling needs to be widely 
available, and clinicians will 
need to consider impacts on 
the patient relationship.
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will need to consider impacts on the 
patient relationship.

Of course, policy is not up to me, 
but as a scientist and leader of an 
organization dedicated to advancing 
biomedicine, I can say this: Canada 
cannot easily import the genomic sci-
ence and solutions it needs. We have 
to do it ourselves because our health 
care system and the population we 
support are unique to us. The truth is, 
there are few countries Canada can to 
look to for an example. We’re already 
one of the leaders. Many countries 
are looking to us.

C anadian governments have  
made solid commitments to  
boosting national genomics 

research capacity. Led by Genome 
Canada and six regional Genome 
Centres, Canada has made a signifi-
cant and sustained investments. In 
the early 1990s, Canada was not con-
sidered to be in the top 10 countries 
in genome science. Today, we are 
recognized as in the top five, and I 
would argue top three. When I attend 
international conferences, everyone 
is talking about what is happening 
across Canada. 

Such leadership comes with impor-
tant obligations. Expectations are 
rising. Soon after identifying a new 
disease-causing genetic mutation, 
people start asking about a cure, es-
pecially those affected by that condi-
tion. It is understandable, but these 
types of advances are, unfortunately, 
coming more slowly than the diag-
nostic advances. There have been 

notable successes in treatment. In 
one Canadian example, defibrillators 
were implanted in people who tested 
positive for a fatal gene that causes 
sudden cardiac death. Furthermore, 
genetic testing is already leading to a 
reduction in adverse drug reactions, 
which cost billions of dollars to Ca-
nadian governments annually.

There is also encouraging progress on 
drug development. One of my col-
leagues at the University of Toronto, 
Aled Edwards, is chief executive of 
the Structural Genomics Consor-
tium. They bring together scientists 
in academia and the pharmaceutical 
industry to discover and validate tar-
gets for new medicines. 

Genomics technology is already al-
lowing health providers to do things 
in medicine that have never been 
done before. As these new tools im-
prove wellbeing, it can unleash hu-
man potential in ways never imag-
ined before. That is the true beauty of 
health research breakthroughs. They 
yield exponential returns outside the 
hospital and the laboratory. People of 
all ages, living longer and healthier 
lives, contribute to our communities 

in the arts, science and the economy. 
They are parents, friends and men-
tors who enrich the lives of others. 
It is impossible to measure, but we 
know from our own life experience 
that such value exists. It is the rea-
son Canadians treasure their uni-
versal health care system. Genomics 
can help sustain and strengthen that 
system.

We are on the right track. Canada 
needs to keep moving forward with 
confidence; advancing science, add-
ing to humanity’s storehouse of 
knowledge and continually improv-
ing care for Canadians and people 
throughout the world.  

Stephen Scherer is Senior Scientist 
and Director of the Centre for Applied 
Genomics at The Hospital for Sick 
Children (SickKids) in Toronto and 
Professor of Medicine at the University 
of Toronto.  
stephen.scherer@sickkids.ca

Canada cannot easily import 
the genomic science and 
solutions it needs. We have 
to do it ourselves because 
our health care system and 
the population we support 
are unique to us. The truth 
is, there are few countries 
Canada can to look to for 
an example. We’re already 
one of the leaders. Many 
countries are looking to us.

A researcher loads a sample onto a next-generation genome sequencer at the Genomics 
Innovation Centre at the BC Cancer Genome Sciences Centre. Photo courtesy of Genome Canada




