
Why is the computational method section 
so important

2021.03.02

BiS800: Methods in functional genomics and 
computational molecular biology



The most cited (n = 27,425) paper in Bioinformatics
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Format for research papers in Bioinformatics

● Title
● Authors and affiliations
● Abstract
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The very first (and maybe only) part readers will 
read and so must be concise and catchy



Format for research papers in Bioinformatics

● Title
● Authors and affiliations
● Abstract
● Introductions

4
BiS800: Methods in functional genomics and 

computational molecular biology

Sets the stage for your work and thus should 
provide the minimal amount of background 
related to your work



Format for research papers in Bioinformatics

● Title
● Authors and affiliations
● Abstract
● Introductions
● Methods
● Results
● Discussion
● Acknowledgements
● References
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Methods before Results in Bioinformatics

● Title
● Authors and affiliations
● Abstract
● Introductions
● Methods
● Results
● Discussion
● Acknowledgements
● References
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Recent computational paper in Science
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Method section is at the end in Science
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Or supplementary materials ...
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7 + 21 = 28 pages of supplementary materials
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Some fancy mathematical equations
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And more fancy mathematical equations
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And more fancy mathematical equations
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I’m pretty sure there’s only one person who fully 
understands the computational methods of this paper.
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Method section is seemingly the most unimportant section

● Title
● Authors and affiliations
● Abstract
● Introductions
● Results
● Discussion
● Acknowledgements
● References
● Methods
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“Plus de détails, plus de détails, disait‐il‐à 
son fils, il n'y a de originalité et de vérité que 
dans les détails.”

 From Lucien Leuwen by Stendhal
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“More details, more details,” he said to his 
son, “there is originality and truth only in the 
details.”

 By Google Translate
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“More details, more details,” he said to his 
son, “there is originality and truth only in the 
details.”

 By Google Translate
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Choices that you’ll make as a scientist or engineer
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Researcher vs. Journalist

BiS800: Methods in functional genomics and 
computational molecular biology



Choices that you’ll make as a scientist or engineer
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Researcher vs. Journalist

Professional expert vs. Intramural research
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Choices that you’ll make as a scientist or engineer
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Researcher vs. Journalist

Professional expert vs. Intramural research

Deep vs. shallow learning (not referring to machine learning)
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Choices that you’ll make as a scientist or engineer
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Researcher vs. Journalist

Professional expert vs. Intramural research

Deep vs. shallow learningThe attention to detail is what makes you a 
professional in the field, and that detail, if available, is 
always in the method section.
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Corollary: if you can read/write the method 
section of papers from a specific field, then 

you’re a professional.
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BSc Computer Science and BSc Mathematics

PhD Computer Science
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Case study: Dr. Young-suk Lee

BiS800: Methods in functional genomics and 
computational molecular biology



BSc Computer Science and BSc Mathematics

PhD Computer Science
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Case study: Dr. Young-suk Lee publishes in SARS2??

Lee and Lee et al. (2021) Under review BiS800: Methods in functional genomics and 
computational molecular biology



Hypothesis:

1. Solely computation work of SARS-CoV-2 data
2. Passenger author and no major contribution to the field
3. Corresponding author is a long-standing SARS-CoV-2 expert
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Case study: Dr. Young-suk Lee publishes in SARS2??
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Case study: The life cycle of SARS-CoV-2

Philip V’kovski et al. (2021) Review BiS800: Methods in functional genomics and 
computational molecular biology
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Case study: The life cycle of SARS-CoV-2 RNAs?

?

?
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Development of biochemical and computational methods
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Identification of proteins that regulate SARS-CoV-2 RNA
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Details, details, and details

30
BiS800: Methods in functional genomics and 

computational molecular biology



Details, details, and details older than 30 years
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Details, details, and details from field-specific journals
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(Please do not copy or share)
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You are what you read and write!
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10 minute break
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Corrections and shameless advertisement
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Office hours (until 6/17): 

Tuesday 3:00 pm - 4:30 pm

Thursday 10:30 am - 12:00 pm
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Ground rules

1. No plagiarism. If you discussed the assignments with someone, please 
mention that in your assignments

2. Course materials will be available on KLMS
3. All questions regarding the logistics should be directed to the TA
4. All questions regarding the content should be directed to the instructor
5. The Zoom call will be recorded but not distributed
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What this course is NOT
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1. Participation is 25%, but this does not include attendance. This is a graduate 
course, so I expect everyone to be committed to this course based on their 
own schedule.

2. This is not a programming course. Nevertheless, you are expected to 
read/write/present mathematical and computational details in your 
assignments.

3. This is not an english course. While effective communication in english is 
required, the assignment will not be graded based on grammar, style, and 
other aspects important in literature.
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What this course IS
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1. Participation is 25%. This is again a graduate course, so I expect everyone to 
actively participant in the discussions.

2. The R programming language is used to convey computational ideas in this 
course, especially concepts in data science.

3. This course includes a decent amount of reading and writing. While the 
emphasis of this course is in regards to the method section, you might end up 
reading the entire paper and also related work to complete the assignments.

Read and be prepared in advance!
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For those auditing (everything goes through TA)

1. 100% attendance and active participation is required
2. Written assignment to TA via email (Due 5/25)
3. Participate in the mock peer-review
4. Volunteer as a scribe for this course
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Especially for those auditing, please do not hesitate to 
express your appreciation for his service
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Scribe notes

● Taking notes is important, but engaging into the discussion is more
● Write and summarize the materials and discussions for that lecture
● Scribe notes must be submitted to TA before the next lecture
● Scribe notes will be made available on KLMS 
● Karma points!
● The goal is to assign a scribe for every lecture

○ Week 2: 3/9, 11
○ Week 3: 3/16, 18
○ Week 6: 4/6, 8
○ Week 7: 4/13, 15
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Written assignments (mock peer review)

Structured response based on the reading material which includes:

● One paragraph summary of reading material
● Description of what part of the method you appreciated and what you 

considered limitations
● Lastly, the impact and meaning of the computational work

Written assignment will be anonymously graded (largely) based on three peer 
reviews under the Honor system.

For each category above, assign a score from 1 to 3 and a short description of 
why you assigned that score.
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For example for this week on “T-Rex the chicken?”
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Submit written response 
before class starts

Submit peer review of 
written response before 
the next class starts
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First half: general principles

Week 1: Introduction and T-Rex the chicken?

Week 2: Data science

Week 3: Statistics

Week 4: Student data

Week 5: Student method

Week 6: Machine learning

Week 7: Applied machine learning
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First half: general principles, textbooks

Week 1: Introduction and T-Rex the chicken?

Week 2: Data science

Week 3: Statistics

Week 4: Student data

Week 5: Student method

Week 6: Machine learning

Week 7: Applied machine learning
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First half: general principles, your contributions

Week 1: Introduction and T-Rex the chicken?

Week 2: Data science

Week 3: Statistics

Week 4: Student data

Week 5: Student method

Week 6: Machine learning

Week 7: Applied machine learning
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Your introduction to the class

Week 4: Student data

- Biological question or subject matter

Week 5: Student method

- Computing techniques or mathematical concept

⛤Basis of your final report⛤
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Come to office hours for help!

BiS800: Methods in functional genomics and 
computational molecular biology



Second half: oral presentations, published work

Week 9: High-dimensional data

Week 10: RNA-Seq

Week 11: Single-cell RNA-Seq

Week 12: Public data

Week 13: RNA biology (Response is extra credit)
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Read all for that week, but pick one to write response
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Second half: oral presentations, (un)published work

Week 9: High-dimensional data

Week 10: RNA-Seq

Week 11: Single-cell RNA-Seq

Week 12: Public data

Week 13: RNA biology

Week 14: From future biologist

Week 15: From future engineers
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One final report is due May 27

(Re)write your own method section

Encourage to share unpublished work but introducing published work is 
completely acceptable

In general based on the data and method discussed in Week 4/5

But due before final presentations in Week 14/15
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Summary

Written assignments:

Due 4/27, 5/4, 5/11, 5/18, (5/25)

Oral presentations: 

Due 3/23, 4/6, published (TBD), unpublished (TBD)

One final report:

Due 5/27
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