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On April 14, 2003, the Human Genome Project was declared a success1. At a cost of 
$3 billion US – just over a dollar per base pair – the fi rst annotated human genome, 
a composite of several anonymized samples, had been completed. Th e eff ort took 

13 years and the collaboration of 20 institutions worldwide. It wasn’t until 2007 that the fi rst 
whole genome of a single individual, Dr. James Watson, was sequenced for under $1 million 
US, a project that took two months to complete2. Today, an individual human genome can 
be sequenced in a single day at a cost of around $1,000 US and dozens of samples can be 
sequenced in parallel on one machine3. Th e changing technologies that have allowed this 
three million-fold decrease in cost and rapid turnaround include increased automation and 
the advent of next-generation sequencing (NGS), which produces huge numbers of short 
sequence fragments that are assembled using computer soft ware. 

Increasingly, whole genome sequencing (WGS) is becoming commonplace in clinical 
testing, thanks to its utility in diagnosing rare diseases, identifying potentially pathological 
gene variants and targeting oncological drugs to the genotype of a tumour. Th is is the basis 
of what is now referred to as customized care – treatment is tailored to the specifi c genetic 
makeup of the patient. Cancer care has been the poster child for this type of medicine, 
because many chemotherapy drugs are more or less eff ective depending on the genotype of 
the patient. “If you look at what’s going on now in the medical research realm, cancer’s been 
a huge one because you can, by looking at the diff erent mutations of a tumour, choose which 
cocktails of drugs you can use and that’s individualized or precision, medicine, where you’re 
tailoring treatment based on the results from the genetic testing. Th at’s the very defi nition [of 
customized care] and cancer is where it works well,” says Dr. Christian Marshall, Associate 
Director of Genome Diagnostics in the department of Paediatric Laboratory Medicine at Sick 
Kids Hospital in Toronto. 

Genome testing can also allow the targeted use of more costly drugs in only those patients 
in whom they will work well. “Th at’s where personalized medicine is at its best, when you can 
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fi nd that 5% of the population that will truly 
benefi t from this really expensive drug that 
[government health insurance] is only going 
to pay for if the patient carries this particular 
mutation,” says Anna Haasen, a clinical 
genetics MLT at Hamilton Health Sciences.

In the near future, we may even see WGS 
moving from a diagnostic test to a standard 
screen. “I certainly see within the next two to 
three years, clinical genome testing becoming 
a widely available test,” says Marshall. 
“And then, certainly within 10 years’ time, 
I would be surprised if you didn’t have the 
vast majority of people having their genome 
sequenced.” He adds, “I cannot imagine that 
WGS will not be the most predominant 
clinical genetic test performed fi ve years out.” 
Haasen confi rms that the sharp uptick in 
genetic testing “certainly caught hospital labs 
off  guard,” and this increase is set to continue 
for the foreseeable future. So how has this 
aff ected genetic technologists and the labs 
they work in?

One of the challenges facing genetic 
medicine labs as genomic testing becomes 
more the norm is training. Currently, even 
recent graduates lack hands-on experience 
with NGS. “I just graduated last year and 
there was barely any [NGS] content in my 
schooling or required by the CSMLS,” says 
Jean-Paul Nadeau, a molecular genetics 
technologist with University Health Network 
in Toronto, “and yet when I got to my 
workplace, it’s very heavily used.” Th ere are 
several reasons for this lag in teaching and 
inclusion in competency profi les. One of the 
biggest is cost. Initial equipment investment, 
maintenance contracts and consumables 
such as reagents are all signifi cant expenses, 

notes Mark Adams, MLT and faculty member 
in the Genetics Technology program of the 
Medical Laboratory Sciences department at 
Th e Michener Institute of Education at UHN. 
Closely tied to this is the need to ensure a 
technology won’t be quickly replaced by 
something better. Adams uses the example 
of denaturing high performance liquid 
chromatography (DHPLC), which was, for 
a time, the standard method of conducting 
breast cancer analysis. It lasted only a few 
years before being replaced by more effi  cient 
fl uorescent sequencing. 

“By the time people started getting 
comfortable with it, it kind of fell by the 
wayside,” Adams says. To avoid a situation 
like this, technology has to become 
commonplace within the laboratory before 
it is taught. “Sometimes it takes a bit of time 
to fi gure out what’s going to stay and what’s 
going to go.” It’s now become clear, however, 
that NGS is here to stay and Adams hopes to 
start seeing students doing it themselves in 
the next few years. “At this point, there’s really 
no other technology being implemented by 
the labs that we would need to bring in. Next 
generation [sequencing] is the king right 
now. Two years ago, the clinical labs didn’t 
do it. Last year, they started doing it, nearly 
everybody’s on board this year.”

For MLTs who are already in the workplace, 
extra training, whether on the job or outside 
of offi  ce hours, is sometimes necessary to 
keep up with evolving technology. Amanda 
Cocca, MLT, who works as the team lead 
in the genetics department at LifeLabs in 
Toronto, describes technologists taking it 
upon themselves to enroll in continuing 
education courses, as well as being trained 
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on the job by senior or specialist coworkers 
who are experienced in a given technique. 
Manufacturers of sequencers, such as 
Illumina, also off er some seminars and 
equipment training to those using their 
products. 

On the job training in NGS and the 
associated analysis can help MLTs adapt to 
some of the key changes in work routine 
that come with increasingly sophisticated 
technology. As Adams notes, the automation 
that comes with high throughput genetic 
technology is causing a shift  away from hands-
on work and toward a more analytical role for 
those in the lab. “Traditionally, technologists 
have been really integral in the lab in terms 
of setting everything up, performing the lab 
tests and then interpreting the lab tests. But 
with a lot of these newer technologies, there 
seems to be less and less hands-on time, 
because of automation. You’re able to set up 
a large number of patients on a robot, it does 
a lot of the wet-work for you and then you 
may transition it from this instrument to this 
instrument, but in the end, a large portion of 
the manual pipetting that we used to do, is 
done by automation now. So to replace the 
[time that used to be spent] pipetting, it’s 
going to be a lot more analysis time. Because 
we’re generating more and more results, 
and more and more genetic information 
that needs to be interpreted, I see that as 
being where the actual focus of the genetics 
technologist is going to [be] – the actual 
analysis and interpretation that it takes to get 
that patient result.” 

Haasen sees a potential generational split 
in how technologists will react to this shift . 
Younger people “are a very technology-driven 
generation, so we may adapt more easily” 
to new technologies. Some MLTs whose 
training occurred before the shift  to high 
throughput sequencing, Haasen says, “may 
have less computer experience and much 
of the new technology is computer-based, 
with quality control indicators and run data 
analyzed with specialized soft ware. Having 
the appropriate computer skills can be a bit 

of a challenge.” Cocca describes a great deal 
of enthusiasm amongst cytogenetics MLTs 
learning molecular techniques to expand and 
update their skill set. “A lot of my co-workers 
were very eager, very excited; they wanted 
to be learning a lot of these techniques just 
so they could know more and not be stuck 
in what they were doing because molecular 
techniques are where the trend is going these 
days.”

Th e overall picture of the emergence of 
customized care in the work lives of MLTs 
is one of motivated professionals working to 
keep themselves abreast of ongoing changes 
and provide the best result for patients. As 
Nadeau puts it, “People know that we’re here 
to do the work and we don’t want that to 
suff er when something [new] comes up.” 

Haasen acknowledges that the move 
to customized care has come with certain 
challenges but fi nds the ongoing need to 
learn is an appealing part of her job. “It’s 
a huge fi eld that’s expanding rapidly and 
clinical labs are struggling to keep up with 
the technology. It’s a great place to be for me, 
because it’s so interesting.” 
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