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REPORT 

 
ICG Workshop – May 6th 2022 

 
Development of a university-wide genomics and bioinformatics training program 

 
 
WORKSHOP OVERVIEW 
 

On May 6th, 2022, the Institute for Comparative Genomics (ICG) hosted a virtual workshop to discuss the 
development of a formal genomics and bioinformatics training program at Dalhousie University. Supported by the 
Dalhousie Research Centres and Institutes Next Wave Fund, the event attracted >100 participants — faculty, staff, 
and trainees from across the university; stakeholders from Dalhousie’s research, innovation, and leadership 
communities; representatives from the Faculty of Graduate Studies; and receptor community members 
representing diverse employment sectors. The goal of the workshop was to lay the groundwork for a collaborative, 
interdisciplinary, inclusive, and outward-facing training program that serves the needs of Dalhousie researchers and 
trainees working at the interface of genomics, bioinformatics and information science. What follows is an overview 
of the event and proposed next steps for the Dalhousie community. The full workshop agenda is appended. 
 
PRESENTATIONS 
 
The workshop began with a series of morning 
presentations from scientists and stakeholders from 
within and beyond Dalhousie. Workshop attendees were 
given diverse perspectives on the practice of, and need 
for, genomics and bioinformatics training in traditional 
and non-traditional contexts, thereby priming the 
conversations that happened in the afternoon breakout 
sessions.  
 

The first speaker was Tal Dagan, Professor of Microbiology 
at Kiel University in Germany. Dr. Dagan provided an 
overview of the ever-increasing importance of genomics in 
science and society, and her experiences incorporating 
data science into the undergraduate and graduate biology 
curriculum at her institution. Dr. Dagan believes that 
today’s biology students need the ability to “think with 
data” and that data science is necessarily experiential: “it 
is a practiced art and a developed skill”. Consequently, the 
biology curriculum in Kiel relies heavily on exposing 
students to project-based, real-world applications with 
real data. 
 

Up next was Tanja Woyke, Microbial Genomics Program 
Head and Deputy Director of User Programs at the US DOE 

Joint Genome Institute (JGI). Dr. Woyke summarized her 
path from wet-lab training in molecular biology and 
microbiology to a leadership career at the JGI – one of the 
most respected and influential genomics facilities in the 
world. Dr. Woyke emphasized how both wet lab science 
and bioinformatics are increasingly essential for successful 
‘end-to-end’ projects on the research and production 
sides of the JGI portfolio. 
 

Steve Armstrong, President and CEO of Genome Atlantic, 
then provided a perspective on genomics and 
bioinformatics from the public and private sectors. Dr. 
Armstrong first summarized Genome Atlantic’s role as a 
developer and ‘enabler’ of both large- and small-scale 
genetics/genomics projects in Atlantic Canada. He 
described their strategy as being “end-user-driven” and 
“focused on enabling economic benefit”. Spanning seven 
different economic sectors, Genome Atlantic-funded 
projects include everything from eDNA-based 
environmental monitoring and carbon capture to agri-

http://icg.dal.ca/
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food adaptation, microbe-based bioremediation, and 
genomics-informed human health. From the perspective 
of receptor community members, Dr. Armstrong stated 
that genomics and bioinformatics are considered 
“foundational and transferrable”, and that “more and 
more companies are hiring their own genomics and 
bioinformatics experts”. The challenge moving forward is 
to optimize the alignment between supply and demand.  
 

The last two talks of the morning provided complementary 
perspectives on bioinformatics research, training and 
teaching at Dalhousie. Robert Beiko, Professor and 
Associate Dean (Research) in the Faculty of Computer 
Science, surveyed the bioinformatics curriculum and 
training landscape at the undergraduate and graduate 
levels. The benefits and shortcomings of traditional 
department-based graduate programs versus 
interdisciplinary (ID) ones were discussed (relevant factors 
include constraints on curriculum accessibility, perceived 
research project relevance to specific departments, and 
the lack of a departmental ‘home’ in the case of ID 
students). Moving  forward, Dr. Beiko emphasized (i) the 
need for faculty and administrator communication, (ii) the 
need for coordinated delivery of educational and 
partnership opportunities (summer courses, professional 
development, etc.), and (iii) the importance of 
collaborating with other institutions.  
 

Finally, Marie-Claire Wasson discussed her experiences as 
a Ph.D. student in the laboratory of Professor Paola 
Marcato. Maire-Claire came to the Marcato Lab in the 
Faculty of Medicine in 2019 from the University of 
Waterloo. The COVID-19 pandemic presented an 
opportunity to capitalize on her computer science 
background and explore bioinformatic approaches to 
cancer research. Maire-Claire’s project involves mining 
cancer ‘omics data to identify novel mediators of breast 
cancer progression – it is an inspiring example of how 
bioinformatic investigations have the power to inform wet 
lab research and vice versa. In considering the challenges 
of performing bioinformatics research in the Department 
of Pathology, Marie-Claire spoke of the ad hoc nature of 
establishing collaborations with bioinformaticians, and the 
lack of a formal program for recruiting bioinformatics-
oriented students to biomedical research labs. With the 
right connections, Dalhousie labs with little or no 
computational biology experience can super-charge their 
research programs with bioinformatics, but at present it is 
nowhere near as straightforward as it could be. 
 

BREAKOUT GROUPS 
 

The afternoon was devoted to examining the nuts and 
bolts of bioinformatics training through four different 
lenses, each the subject of its own breakout group. 
Workshop attendees were free to choose the group that 

most interested them. With the help of a facilitator, 
participants discussed a series of prepared questions 
(available upon request) and then reported back their 
main findings. The insights and recommendations 
stemming from each breakout group are summarized in 
the sections that follow.  
 

GROUP 1 – What do undergraduates, graduate students 
and postdoctoral fellows want?  
 

Facilitator: Dr. Robyn Wright (postdoctoral fellow, Faculty 
of Medicine) 
Note taker: Morgan Colp (Ph.D. student, Faculty of 
Medicine) 
 

This session was restricted to Dalhousie trainees to ensure 
that everyone felt comfortable sharing their experiences 
and ideas. It was attended by trainees at all levels – from 
undergraduates to research associates and everyone in 
between – working on both basic and applied research 
questions. The goal was to better understand the 
academic backgrounds of our current bioinformatics 
trainees, what they feel Dalhousie does well in terms of 
bioinformatics teaching and training, and how we can 
better serve their needs. Key take-aways: 
 

• Many of the more advanced trainees in attendance 
came to bioinformatics from biology with little or no 
prior training – having biology-oriented courses with 
a bioinformatics component prior to becoming a 
researcher in the field would have been beneficial. 
Opportunities for new postdoctoral fellows to receive 
strategic training in bioinformatics would also be 
helpful (internal and external workshops, etc.). 

 

• Many of our current biology-oriented undergrads and 
early grad students had “little or no idea that 
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bioinformatics was a discipline or how they could 
study it” – awareness is lacking, and they often realize 
too late that it is an option at the undergraduate level. 
Scheduling constraints often prevent undergrads 
from integrating bioinformatics courses into their 
biology- or biomedically-oriented programs. 

 

• Trainees felt that while “there is a significant amount 
of knowledge and expertise across the Dal 
bioinformatics community, it is very 
compartmentalized”. Trainees often don’t know 
where to go to find that knowledge, especially if their 
supervisor is not already ‘in the loop’. “The 
community could create formal structures to help 
access all of the possible knowledge/expertise.” 

 

• From the trainee perspective, the most important 
elements of a training program in genomics and 
bioinformatics are (i) robust offerings on the basics of 
computer-based analysis; (ii) opportunities to apply 
basic skills to bioinformatics problems (e.g., with 
flipped classrooms), thereby teaching problem solving 
and critical thinking; and (iii) a mix of external / virtual 
bioinformatics workshops and local / in-person 
offerings thus balancing the need to provide cutting-
edge content with the benefits of Dal-based events 
(community building, mentorship opportunities, 
enhanced recruitment, etc.). 

 

• Regarding Equity, Diversity, and Inclusion (EDI), 
trainees “want to see others who look like them (in 
seminars, for example)” and want to see Dalhousie 
provide more opportunities for diverse students to 
learn bioinformatics. It was suggested that we work 
towards creating a more collaborative, supportive, 
and less competitive culture for our trainees, and that 
we provide more opportunities for mentoring and 
provide new bioinformatics trainees with mentors. 
GPA-independent opportunities for students to 
experience the practical applications of 
bioinformatics should be explored. 

 
GROUP 2 – Bioinformatics training curriculum – What do 
we currently do, what do our trainees need, and how can 
we best meet those needs?  
 

Facilitator: Morgan Langille (Faculty of Medicine) 
Note taker: Dr. Bruce Curtis (Research Associate, Faculty 
of Medicine) 
 

This breakout group focused on (i) taking stock of the 
‘who, what and how’ of bioinformatics teaching at 
Dalhousie; (ii) exploring the needs of trainees at the 
undergraduate, graduate and postdoctoral levels; and (iii) 
considering how our bioinformatics community might 
reimagine teaching and training in this space. A detailed 
summary of this session is beyond the scope of this report; 

attendees recognized the need for a curriculum working 
group (see below). Key take-aways are as follows: 
 

• The picture of what formal bioinformatics offerings 
exist at Dalhousie is incomplete. There is insufficient 
communication and no formal processes / 
mechanisms for sharing information between 
departments, faculties, and institutes / centres.  

 

• Perceived gaps in Dalhousie’s formal bioinformatics 
teaching and training portfolio include statistics, 
population genetics, and analytical approaches to 
data generation (e.g., proteomics, DNA sequencing 
technologies). 

 

• There is a lack of incentives for Dalhousie faculty and 
staff to cooperate and collaborate in bioinformatics 
teaching and training – barriers include lack of money, 
support and recognition by departments and 
faculties.  

 

• There was enthusiasm for the idea that the 
bioinformatics community should embrace modular 
and experiential learning. We should continue to take 
advantage of external bioinformatics training 
opportunities (e.g., ACENET). However, the cost of 
such courses needs to be considered, and they should 
not be seen as a complete replacement for in-house 
training. Core bioinformatics teaching is best done 
locally, while the most cutting-edge (and rapidly 
changing) aspects of bioinformatics teaching / 
training should be reserved for workshops and / or 
externally sourced. 

 

• Shared space for bioinformatics trainees is desirable – 
this would foster communication amongst trainees 
and could serve as an important home base for 
students without strong departmental ties.  

 

• Bioinformatics needs at Dalhousie should be reflected 
in hiring initiatives; the bioinformatics community 
would do well to ‘push back’ against discipline 
essentialism.   

 
GROUP 3 – Elements of a successful bioinformatics 
training program (environment / earth science) – 
Professional development, internal and external 
engagement, funding, sustainability, etc. 
 

Facilitator: Zoe Finkel (Faculty of Science) 
Note taker: Andrew Irwin (Faculty of Science) 
 

Breakout group 3 consisted of Faculty of Science members 
and a Mitacs representative. Basic and applied aspects of 
bioinformatics training were considered through the lens 
of earth and environmental science. Key take-aways: 
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• Undergraduate training should include exposure to 
foundational content (computing skills, training in 
reproducibility, etc.) prior to or concomitant with the 
teaching of specific bioinformatic skills. But for earth 
science / environment students, integrating courses 
that cover bioinformatics, statistics, cell biology, etc. 
into existing degree programs can be challenging. A 
modular approach to bioinformatics training could 
provide more flexibility (modular coursework already 
exists in the Department of Biology).  

 

• Research in earth / environmental science presents 
data challenges: datasets are often very large and 
incomplete. Consequently, computational challenges 
can be substantial, which can complicate experiential 
learning at the undergrad and graduate level. 

 

• We need a comprehensive list of existing 
bioinformatics teaching and training resources within 
and beyond Dalhousie. Without this it will be difficult 
to minimize redundancy and maximize opportunity. 

 

• A systematic effort to assemble a list of possible 
employers for earth / environmental science 
graduates in our region should be undertaken, along 
with information about their specific needs. By taking 
stock of the skills in demand – eDNA applications, 
sample collection, data science/visualization, 
computing, etc. – we can better tailor our genomics 
and bioinformatics training program to the needs of 
receptor community members. This will enhance 
opportunities for building internship opportunities at 
the university - private / non-profit sector interface 
(e.g., via Mitacs). 

 

• Support but don’t overburden people working towards 
Equity, Diversity, and Inclusion (EDI), and explore ways 
to pay students for their contributions in this area. 

 
GROUP 4 – Elements of a successful bioinformatics 
training program (biomedical / clinical) – Professional 
development, internal and external engagement, funding, 
sustainability, etc. 
 

Facilitator: Gerald Johnston (Faculty of Medicine) 
Note taker: Carla Ross (Faculty of Medicine) 
 
Group 4 was a diverse mix of academics and staff from the 
Faculties of Medicine and Computer Science, clinician 
scientists, and Mitacs representatives. This group focused 
primarily on taking stock of current barriers and 
opportunities in this space, and ways to enhance 
communication and collaboration between stakeholders 
spread across different departments, faculties, institutes, 
and hospitals. Take-away messages: 
 

• There is a general lack of genomics and bioinformatics 
expertise in the realm of health care. Formal 
mechanisms for growth are needed, mechanisms that 
do not further overload existing personnel.  

 

• Micro-credentialing and short-format courses were 
seen as possible avenues for providing biomedical / 
health research trainees with formal exposure to 
bioinformatics. A working group should be assembled 
to explore how to tap into pre-existing opportunities 
and how we might build new ones.  

 

• Resources are needed – a compelling multi-
institutional plan for bioinformatics training would 
help this important topic to rise to the top of strategic 
plans of faculties, hospitals and centres / institutes. 
Strong advocacy will be required to engage key 
stakeholders within the university and hospital 
ecosystems. 

 

• Consider how existing institutes (e.g., ICG and the 
Beatrice Hunter Cancer Research Institute) can better 
communicate, partner, and leverage their 
connections and resources to gain buy-in from the 
health authorities.   

 

• ‘Student incubator space’ (perhaps through CORES in 
the Faculty of Medicine) was seen as a good idea to 
promote collaboration and collegiality. Clinicians 
sometimes have research projects available but no 
physical space for students.  

 

 

NEXT STEPS 
 

Genomics is a bedrock field underlying much of modern 
life science research and innovation. According to the 
Organization for Economic Co-operation and 
Development, genomics is one of the most important 
platform technologies fueling the global bio-economy – 
the biotechnology industry relies heavily on genomics and 
related ‘omics technologies, and is predicted to contribute 
>$1 trillion US to the GDP of its 36 member countries by 
2030, Canada included. Not surprisingly, genomics 
features in many of the themes highlighted in Dalhousie’s 

https://www.oecd.org/futures/long-termtechnologicalsocietalchallenges/thebioeconomyto2030designingapolicyagenda.htm
https://www.oecd.org/futures/long-termtechnologicalsocietalchallenges/thebioeconomyto2030designingapolicyagenda.htm
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Research and Innovation Strategic Direction. This includes 
strong connections to four of its five Signature Research 
Clusters (Sustainable Ocean; Healthy People, Healthy 
Communities, Healthy Populations; Clean Tech, Energy, 
the Environment; and Food Security), as well as both 
cross-cutting themes (Big Data and Innovation and 
Entrepreneurship).  
 

But despite massive growth in the number of Dalhousie 
faculty using genomics and bioinformatics in their 
research, we lack a formal training program tailored 
specifically to the needs of students and early-career 
scientists in this domain. The number and breadth of 
faculty, staff and administrators who attended the May 6th 
workshop speaks strongly to the interest in, and 
importance of, building such a program. The following 
next steps have been identified: 
 

1. Develop a multi-institutional plan for bioinformatics 
training. The need is clear – the challenge is to raise 
awareness and garner buy-in from university and 
hospital leadership teams. The goal is for 
bioinformatics teaching and training to feature 
prominently in strategic planning across the 
university’s research and innovation landscape. 

 

2. Assemble a bioinformatics curriculum task force with 
representation from stakeholder faculties, health 
authorities, and centres / institutes. We need to (i) 
take stock of existing teaching and training activities in 
bioinformatics and genomics; (ii) identify viable, 
actionable options for modular (short-format) 
learning; and (iii) decide which specific aspects of 
bioinformatics teaching / training are best suited to 
this delivery mode, and how they differ at the 
undergraduate, graduate and postdoctoral level. 

 

3. Establish formal dialog with receptor community 
members. We need a comprehensive list of potential 
employers in diverse economic sectors so that we can 
better align the experiential learning and internship 
components of our training program with the needs of 
receptor community members.  

 

4. Improve communication amongst genomics and 
bioinformatics stakeholders – revisit existing 
communication channels and consider establishing 
new ones. We need to improve how we share 
information within and between departments, 
faculties, health authorities, and Dalhousie centres 
and institutes. 
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Development of a university-wide genomics and bioinformatics training program 
 

MS Teams Link: <CLICK HERE TO JOIN THE MEETING> 
 

 

INTRODUCTION  —  9:45 - 10:00 AM        Event roadmap and objectives  (John Archibald)   

      

SESSION 1  —  10:00 - 11:15 AM                                                                                                 Chair: Morgan Langille 

10:00 - 10:25  
 

TAL DAGAN  Professor of Microbiology, Christian-Albrechts University of Kiel, Germany  
Title: Bioinformatics teaching and training at CAU.  

10:25 - 10:35 Q & A 

10:35 - 10:50  
 

TANJA WOYKE  Deputy Director of User Programs, DOE Joint Genome Institute (USA) 

Title: Bioinformatics at the Joint Genome Institute. 
  

10:50 - 10:55 Q & A 

10:55 - 11:10  
 

STEVE ARMSTRONG  President and CEO, Genome Atlantic 

Title: Genomics and bioinformatics – public and private sector perspectives 
  

11:10 - 11:15 Q & A 

      

11:15 - 11:25 BREAK 
      

SESSION 2  —  11:25 AM - 12:15 PM                                                                                           Chair: Paola Marcato 

11:25 - 11:45  
 

ROBERT BEIKO  Professor, Associate Dean, Research, Faculty of Computer Science, Dalhousie 
Title: Bioinformatics at Dalhousie University – challenges and opportunities. 

11:45 - 11:50 Q & A 

11:50 - 12:10  
 

MARIE-CLAIRE WASSON  Ph.D. student, Faculty of Medicine 

Title: Omic and bioinformatic approaches to the study of breast cancer. 
  

12:10 - 12:15 Q & A 

      

12:15 - 1:00 LUNCH 
      

SESSION 3  —  1:00 - 2:20 PM                                            Chair: John Archibald     Facilitators: group-specific  

1:00 - 1:05 Breakout group tasks and goals   

1:05 - 2:20  
 

GROUP 1   What do undergraduates, graduate students and postdoctoral fellows want? (trainees only) 

MS Teams Link: Click here to join the meeting 

1:05 - 2:20  
 

GROUP 2   Bioinformatics training curriculum – What do we currently do, what do our trainees need, 

and how can we best meet those needs?   
MS Teams Link: Click here to join the meeting 

1:05 - 2:20  
 

GROUP 3   Elements of a successful bioinformatics training program (environment / earth science) –   

Professional development, internal and external engagement, funding, sustainability, etc. 
MS Teams Link: Click here to join the meeting 

1:05 - 2:20  
 

GROUP 4   Elements of a successful bioinformatics training program (biomedical / clinical) –   

Professional development, internal and external engagement, funding, sustainability, etc.  
MS Teams Link: Click here to join the meeting 

      

2:20 - 2:45 BREAK + PREP TIME 
      

SESSION 4  —  2:45 - 3:25 PM                                                                                                            Chair: Dan Gaston 

2:45 - 2:55 GROUP 1   Synopsis + Q & A   

2:55 - 3:05 GROUP 2   Synopsis + Q & A   

3:05 - 3:15 GROUP 3   Synopsis + Q & A   

3:15 - 3:25 GROUP 4   Synopsis + Q & A   

      

GROUP DISCUSSION  —  3:25 - 3:45 PM          Taking stock and next steps  (John Archibald) 
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https://teams.microsoft.com/l/meetup-join/19%3ameeting_YTJkMzRlOTQtYTU5MC00YTgzLWExYzMtNDlkMDA0MTNlYmIy%40thread.v2/0?context=%7b%22Tid%22%3a%2260b81999-0b7f-412d-92a3-e17d8ae9e3e0%22%2c%22Oid%22%3a%22a256235c-38ed-4199-bad0-6f518f516fb2%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_YjAyODkxNDctYjJhYy00YzViLTlkMzAtOTVjZmNhZjE2ZjYz%40thread.v2/0?context=%7b%22Tid%22%3a%2260b81999-0b7f-412d-92a3-e17d8ae9e3e0%22%2c%22Oid%22%3a%22a256235c-38ed-4199-bad0-6f518f516fb2%22%7d
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