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Administration 
 
• Course instructors 

 
Prof. Kristel Van Steen  
- Office: level +5, B34 (GIGA tower) 
- E-Mail: kristel.VanSteen@uliege.be  
- bio3.giga.ulg.ac.be/ 

Prof. Franck DEQUIEDT  
- Office: level +5, B34 (GIGA tower)  
- E-Mail: fdequiedt@uliege.be  
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Administration  
 

• Course website 2012-2021:  
 

 

 

 

 

 

 

 

http://bio3.giga.ulg.ac.be/archana_bhardwaj/?Courses 

  

http://bio3.giga.ulg.ac.be/archana_bhardwaj/?Courses
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Administration  

http://bio3.giga.ulg.ac.be/ [research BIO3] 

  



K Van Steen                                                                                                                                                                                                                                         Course Details 
 

                                                                                                                         

K Van Steen          
  

 

 

http://bio3.giga.ulg.ac.be/ [events with BIO3 involvement] 
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http://bio3.giga.ulg.ac.be/ [educational talks] 
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Administration 
 

• Complete online form: 
https://docs.google.com/forms/d/e/1FAIpQLScwmFy_aAkFidJR_qKQio2_W
5CklfBK7mUQ2D2F386s729ywQ/viewform 
 

 
 
 
 
Administration 
 
 
 
 

https://docs.google.com/forms/d/e/1FAIpQLScwmFy_aAkFidJR_qKQio2_W5CklfBK7mUQ2D2F386s729ywQ/viewform
https://docs.google.com/forms/d/e/1FAIpQLScwmFy_aAkFidJR_qKQio2_W5CklfBK7mUQ2D2F386s729ywQ/viewform
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Uniqueness of “this” course 
 
The course “Genetics and Bioinformatics” is unique in the following aims, goals 

and properties: 

• Two standalone disciplines, namely “Genetics” and “Bioinformatics” are 
integrated into one course. Special care is given to the “integration” aspects 
which underpin this course. We do so in multiple ways: 

-  
- There are bridging classes between the two disciplines (e.g., TA, invited 

speakers) 
- During the bridging classes software applications are shown, either on 

analytics seen in class, and/or by building upon these. You are invited to 
follow on your own computer. 

- Bioinformatics parts build on Genetics concepts that have been 
introduced in a foregoing class (there is a logical flow) 
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• The learning outcomes are well explained and relate to the following: 

 

- understanding key concepts, terminology and their context; 
- interpreting findings / analysis results (not yet carrying out multiple types 

of analyses that require a multi-faceted programming skills set). 

 

The learning outcomes form the basis for the exam. 

For instance for the last part, screenshots of analyses runs are shown (as 
seen in class), which need to be interpreted. 
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• Keeping these learning outcomes in mind, interim evaluations are also done 
in a unique way, for this course: 

 

- You are given the choice to select a classical style of homework 
assignment (i.e. questions & answers) or a literature style homework 
assignment (i.e. students can suggest papers or select one of the papers 
proposed to capture the essence, to link back to the course notes 
materials, to be inspired to look at the broader context and read (or look 
up) additional materials).  
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- This system was inspired by implemented systems in the United States, 
and gives you the freedom to select the assignment that best matches 
your background.  
▪ Indeed, this course has a history of having a heterogeneous student 

population and bachelor students may have more difficulties in 
finding their way in scientific literature in English than master 
students can.  

▪ Furthermore, the fact that students suggest their own papers adds 
an extra layer of accommodation towards the student.  

▪ Furthermore, guidelines are provided in class about “how to critically 
evaluate a paper”, as we experienced that often students lack 
knowledge about the basic underlying principles to critically evaluate 
a paper.  
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- As a consequence, reading papers and processing these in view of the 
course (including forming evidence-based opinions), is crucial to this 
course.  
▪ It brings you into the real-life experience of a bioinformatician in that 

there is an abundance of information out there and that an 
abundance of materials can be found even when modifying just a 
few conditions underlying a bioinformatics analysis. 

▪ Anyone working in a bioinformatics environment will testify that a 
big part of the time is spent on browsing the literature for pros and 
cons of adopted methods or on identifying new routes of analyses 
that can increase optimality.  

▪ In this course, you are exposed to such a situation, in a mini-version. 
Furthermore, you will need to work in groups on assignments, also 
mimicking real-life situations for most bioinformatics professionals, 
adding on an extra component of “project management & 
communication” to the course. 
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• Clear selection of subtopics: avoiding not seeing the trees for the forest 
- Bioinformatics and Genetics are broad topics 
- An overview of multiple Bioinformatics topics, possibly unlinked to each 

other, is given in the course GBIO0009.  
- For GBIO0002, we have made the decision to consider a red thread via 

“genome-wide association studies” (GWAS).  
▪ Analyses and post-analyses of GWAS link to multiple sub-disciplines 

using different data sources, including gene expression and protein 
interactions.  

▪ These links are covered in the course, from a “genetics perspective” 
(f.i. including the coverage of underlying data generating 
technologies) and from a “bioinformatics” perspective (which is 
taken to be an “data analytic” perspective). 
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Course schedule 
 

 
  

Information about the organization 

of feedback sessions to homework 

evaluations will follow 
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Course schedule 
 

• Practical highlights 
 

- “Theory” classes: Bioinformatics (KVS); Genetics & Genomics (FD) 
▪ Concepts and contexts in GWAs and post-GWAs 

▪ Interpreting analysis findings: discussing different viewpoints 

▪ Slides as supporting framework (“syllabus”)  

▪ Part of “syllabus”: provided “supporting docs”; in class (on 

computer) reading of exerts of discussion papers 

▪ “Background reading” is not part of the “syllabus” but should help 

you to better understand the in-class course notes 
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- “Practical classes”: bridging classes as explained before 
▪ Software installation instructions: prior to the class  

 

Depending on the student population, in some years, we have had 
the request from some students to be able to do “real” practical 
analyses (data → problem → install and apply/write software code 
→ results → interpretation).  

▪ This aspect is a crucial component of the “topics in bioinformatics” 
(GBIO0009) class, to which GBIO0002 is a predecessor  

• GWAS → GWAIS → Microbiome interaction networks 

• Via group work, apply existing analysis pipelines on real-life data; 
combine all subtopic activities into a big analysis workflow 

• Theory in function of the expected outcomes  

• Not organized for small numbers of students 
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- Homework assignments: 

 

▪ Most time-consuming part of this course 
▪ Link to the theory AND practical classes 
▪ Organized around “group work” 

  

Effective Presenting Effective Reading 
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Guidelines on increasing your communication skills (supporting doc) 

 

Components of Scientific Communication  
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- Homework assignments: 
▪ Group formation: 

• questionnaire will be used to control “group formation” 

• max 8 groups 

• the aim is to form interdisciplinary groups: 
o mix of bachelor / master levels 
o mix of informatics / biology / biomedical … strengths 

Motivation: enormous opportunities in heterogeneity 

▪ coverage of papers from different angles 
▪ acquire knowledge outside initial comfort zone 
▪ promote listing to each other (reformulate questions such that the 

other understands) 
▪ increase exploitation potential of complementary skills 
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- Homework assignments: 
▪ Selection of two homework styles 
▪ At the end of the year, each group should have selected minimally 1 

Genetics Literature Style homework and minimally 1 Bioinformatics 
Literature Style homework. Depending on HW1 choices, you may 
have limited choice for HW2 (X) 

  
Group Assignment Genetics Bioinformatics 

Q&A Literature Q&A Literature 

1 1 X  X  
2  X  X 

2 1 X   X 
2  X        X 

3 1  X  X 
2          X        X 

4 1  X X  
2         X  X 
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- Homework assignments: 
 

▪ Q&A: 

• Classical questions and answers 

• Group report  
 

▪ Literature Style 

• Read and process a given paper or suggested paper 

• Follow “critical evaluation of a paper” while reading the paper 

• Follow additional guiding questions to process the paper in the 
context of this course 

• Group slides (serving as a report) & presentation 

✓ All students are present 
✓ Tutors are present 



K Van Steen                                                                                                                                                                                                                                         Course Details 
 

                                                                                                                         

K Van Steen          
  

Critical evaluation of a paper (as supporting doc) 
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- Course language: 

 

▪ Teaching staff are mixed francophone and non-francophone 
▪ Slides may be in English or French 

although the main course language 
is English 

 

▪ Bridging class tutors (including TA’s) 
are selected upon their combined 
“genetics & bioinformatics” skills, and their fluency in English. Just 
like you may speak with an accent, English speaking tutors may also 
have an accent that requires some adjustments.  
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Guidelines on homework organization (as supporting doc) 
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Course evaluation 

• What will be evaluated? 

- At the end of the course, you have acquired knowledge about genetics 
(in particular genomics, transcriptomics, technology-related aspects), 
about GWAS and related bioinformatics concepts and applications, and 
about a selection of state-of-the-art, yet basic, analytic tools.  

- You will be evaluated about key concepts related to genetics & 
bioinformatics and the analytic approaches presented during the course 
(incl. pros and cons, general contexts). 

- You will be presented with a few analysis results to interpret.  
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Course evaluation 

• How will be evaluated? 

HW1 HW2 Exam 
(written) 

Genetics Bioinformatics   Genetics Bioinformatics  

15 15 15 15 40 

 

- You cannot pass without homeworks 

- No final grade without exam 

- Homeworks not handed in in time (without eligible notice – e.g. medical 

condition) == ZERO 
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- Second term exam:  

▪ Less then 30/60 for homeworks: exam is organized around retaking 

worst homeworks on Genetics & Bioinformatics and writing a 

report (see next). Written exam can be recycled. 

▪ Less than 20/40 for exam: exam is organized around retaking the 

written exam of the first term. Homework scores can be recycled.  
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• Evaluation criteria – presentation (individual adjustments to group scores) 

Criterium Key words 

Clarity   

Concepts, slides content, slides composition, “new” 
terms are clearly explained during the presentation   

 
Illustrations 

on slide 
 

 
Not too much – not too little; not only copy and paste 

from course but incorporate novel relevant 
illustrations; supportive illustrations 

Presentation 
Skills 

Eager beaver (a person who is very enthusiastic about 
doing something), attract the attention of the 

audience 

Understanding 
 

Presentation content as presented is understood: 
adequate reply to questions and comments (incl. those 

from fellow students) 
Group 

dynamics 
Balanced partitioning of tasks (pre-, during, post-

presentation) 
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• Evaluation criteria – “reports”  

Applies to “slides reports”, and potentially “Q&A reports” and 2nd term 

exams.  

 

- Ability to formulate the research problem and to sketch the context 
(introductions, data description, tool description, etc) 

- Presentation summary of the workflow (e.g., methods, technological -analysis -
experimental section)  

- Discussion (e.g., analysis tools, quality of the analysis, validity of results – when 
put in a broader context, …) 

- Creative input (e.g., stuffing, conclusion section)  
- General structure of the report (sectioning)  
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Effective Reading 
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Why? 

 

 

Your teachers give you a pile of papers / book chapter to read.  

Ouch… 

 

Efficient reading skills will be helpful in multiple ways: knowledge gain, insight in 

writing styles, structuring thoughts, distinguishing main and secondary issues, … 
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What are different types of scientific literature? 

• Primary (authors carried out the work) 

- Examples:  monographs, 
theses or dissertations, 
conference papers and 
reports 

- Peer-reviewed journal 

- Particular format 

 

 

 

 

• Secondary (work of others; target: others in the field) 

- Examples: review journals, monographic books and textbooks, 
handbooks and manuals 

- More flexible style: still scientific and fully referenced  
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What are different types of scientific literature? 

• Tertiary (work of others; target: interdisciplinary audience, public) 

- Examples: science magazines, newsletters, science articles in 
newspapers, introductory textbooks and encyclopedias 

- Popular rather than a scientific style; reduced/short bibliography  

• Grey (limited distribution, difficult accessing) 

- Examples: technical reports, journals published by special interest 
groups, abstracts of conference papers and conference 
proceedings that are only made available to conference 
participants, working papers, some online documents 
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“ML Calle, V Urrea, N Malats. Technical 

Report n. 24. …UVIC” 
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Why is it useful to regularly read scientific documents? 

 

• To gain knowledge (scientific knowledge, opinions, strategies) 

• To stay on top of your field as well as linked fields (intro, discussion) 

• To learn about journal styles / slang 

• To become an expert in sifting through literature 

• To learn about written communication  
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How to read a scientific article? 

 

• Skim the article and identify its structure 

• Distinguish the main points 

• Generate the questions and be aware of your understanding 

• Draw inferences 

• Take notes as you read …  
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Skim the article and identify its structure 

 

• Features of abstracts:  

- Purpose / rationale (why?) 

- Methodology (how?) 

- Results (what was found?) 

- Conclusion (what do the results mean?) 
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Skim the article and identify its structure 

 

• Features of introductions: 

- Triggering interest 

- Providing enough information to understand the article 

▪ Broad: What is known? 

▪ Specific: What is not known?  

▪ Focus: What are the questions addressed? 
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Skim the article and identify its structure 

• Features of methods: 

- Which experiments / tools were used to address the questions? 

- Most difficult to read especially when not well structured 

- Should provide the reader with information about the design of 
the experiment such that the validity of them can be evaluated 

• Features of results and discussion: 

- Statements of what was found and reference to (visual) data 
[Figures, Tables] -- results 

- Comparisons to other results, interpretations, opinions -- 
discussion 
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Distinguish the main points 

• Document level 

- Title, abstract, keywords 

- Visuals (captions) 

- Introduction 

• Paragraph level 

- First few sentences in a paragraph 

- We hypothesize, we propose, we introduce, we develop, data 
suggests, in contrast to, surprising, … 
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Generate questions and be aware of understanding: active reading 

• Before and during reading:  

- Who are these authors? What journal is this? Might I question the credibility of 
the work? Have I taken the time to understand all the terminology? Have I 
gone back to read an article or review that would help me understand this 
work better? Am I spending too much time reading the less important parts of 
this article? Is there someone I can talk to about confusing parts of this article? 

• After reading:  

- What specific problem does this research address? Why is it important? Is the 
method used a good one/ the best? What are the specific findings? Am I able 
to summarize them in a few sentences? Are the findings supported by 
persuasive evidence? Is there an alternative interpretation not addressed? 
How are the findings unique/new/unusual or supportive of other work in the 
field? How do these results relate to my work? Applications? Interesting 
additional experiments to address the questions? 
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Draw inference: improve understanding and recall information 

• Rely on your prior knowledge, world experience, materials provided 
in the paper, to draw inferences. 

- We learn about some things by experiencing them first-hand, but 
we gain other knowledge by inference — the process of inferring 
things based on what is already known. 

Take notes as you read 

• Details will slip away, eventually … 

- Stuff your (electronic) notebook, keep records of all of your 
scientific reading with summaries of their importance.  

- Time spent doing this will be regained when writing background, 
related work or literature review sections. 
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Be critical of published data/results!  

 

• A lot of data is at your disposal but are they thrust-worthy? 

- Private data collections (curated according to standards?) 

- Public data collections (curated uniformly?) 

- Publications (source or summary data provided?) 

- Computerized databanks (block-chained or not?) 
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Errors will almost surely exist 

• Apart from sampling errors, measurement error may arise:  

- mistakes in conceptualization 

- structural characteristics of the data collection process 

• Relevant questions include: 

- How large are the errors? 

- What is the probability for a given error range? 

- Do errors cluster towards the end of a distribution? 

- In which direction does the error go? 
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In general: “better” science through “better” data 

 
(www.nature.com/openresearch/)  
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Beware of jumping to conclusions: causation versus association 
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Beware if jumping to conclusions: causation versus association 
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Questions? 


