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My story in Nature Career column

https://divingintogeneticsandgenomics.com/publication/2023-10-04-nature-career/



Data deluge

Sean Davis



All biology is computational biology

https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.2002050



Computational biologists are the 
Superman/Wonder woman

Credit: Torsten Seemann

Bioinformatician
Computational biologist



What should you learn to tame the data?



Excel is not enough

https://www.bbc.com/news/technology-54423988



https://www.sciencedirect.com/science/article/pii/S0018506X18302599?via%3Dihub



Excel converts gene names to dates

http://blogs.nature.com/naturejobs/2017/02/27/escape-gene-name-mangling-with-escape-excel/

Use R packages:
Readxl, Janitor 
To work with 
excel sheets



Best practices using spreadsheets 

https://www.tandfonline.com/doi/full/10.1080/00031305.2017.1375989



Learn Unix command line 

• Why command line?

• The text file is still the ”king” format of bioinformatics. Unix commands are 
perfect to wrangle files.

• Most bioinformatics tools are run by the command line.

• More efficient/powerful: e.g,  cp *png  pictures/

• HPC (high-performance computing cluster), cloud computing



Terminal 

Use a mac/ubuntu or windows10 has a built-in http://swcarpentry.github.io/shell-novice/

GUICLI



Learn some python

https://xkcd.com/



Learn some R

• Rstudio (IDE)

• Bioconductor

• Tidyverse and ggplot2

http://adv-r.had.co.nz/ Advanced R
https://r4ds.had.co.nz/ R for data science

https://www.tidyverse.org/

http://adv-r.had.co.nz/
https://r4ds.had.co.nz/


Data analysis workflow

R for data science by Hadley Wickham & Garrett Grolemund
 http://r4ds.had.co.nz/

Tidying the data can take 80% of your time

Key skill



Data visualization 

https://www.r-bloggers.com/the-datasaurus-dozen/



What people think we do

Credit: Torsten Seemann



A typical day of my life as a computational 
biologist 

• Installing software 

• Googling (how to and error message etc).

• Read manuals of bioinformatics tools.

• Converting file formats.

• Tidying the data.

• Real analysis (plotting etc)  20%



Google is how we learn and do things

I have to google the tar command everytime…

: A command to decompress files



Google tricks



Ask for help

• SeqAnswer

• Biostars

• Stack overflow

• Bioconductor support site



Key take-aways

• Learn Unix commands, python and R

• Google is the way. Now, we have Chat-GPT 

• Be cautious with excel 

• Git version control your code

• Have a consistent folder structure for projects’ reproducible 
computing

• Learn by doing

• Focus on your strength: biology domain knowledge

Computational biologist. 



Tip #1 Get on social medium 

• Get on social medium: Twitter/X, Mastodon, bulesky, Linkedin
• Follow people of the same interest; bioinformatics papers

I started using twitter after reading
Stephen Turner’s blog:
How to stay current on bioinformatics:
https://www.r-
bloggers.com/2017/02/staying-
current-in-bioinformatics-genomics-
2017-edition/



Linkedin tips

• 1. take a professional picture

 

• 2. use a related banner 

• 3. headline showing what’s your expertise



Tip #2 Write a blog 



Why a blog?

Credit: Yihui Xie

https://slides.yihui.org/2012-stats-
web.html



Build a website so others can find you

https://tommytang.bio.link/ divingintogeneticsandgenomics.com



Start now

• If you do not have a website yet. 

• The best time to start one is 10 years ago, the second best time is 
now.

• Take a weekend to set it up. Be visible: Blogdown or Quarto 

•  Make a github repository. Put your projects there.



Tip #3 How to connect with people? on social 
media or in real life

One core thing to remember: always give value on the table.

Be a giver not a taker

● Complement
● Ask questions. Be genuinely curious
● Offer help



Tip#4 What to consider in joining a company? 

• 1. Are the science cutting edge?

• 2. Are the people you will work with kind and smart?

• 3. is the finance of the company good? Last at least 2-3 years

Credit: Thomas Tan



2013 2023

University of Florida Immunitas Therapeutics 

GAP GAP

Make the transformation you want



Acknowledgments 

Verhaak Lab
Samir Amin

Immunitas
Matthew Bernstein
Shruti Malu 

Titus Brown

Data Carpentry https://datacarpentry.org/

All the people who share their wisdom on the web
Thanks!

https://datacarpentry.org/


What questions do you have?



Reproducibility crisis

http://biobungalow.weebly.com/bio-bungalow-blog/everybody-knows-the-scientific-method



Titus Brown



An example

• The Importance of Reproducible Research in High-Throughput 
Biology. 

• https://www.youtube.com/watch?v=7gYIs7uYbMo

• By Dr.Keith A. Baggerly from MD Anderson Cancer Center.

• Highly recommend, Keith is very fun.

https://www.youtube.com/watch?v=7gYIs7uYbMo
https://www.youtube.com/watch?v=7gYIs7uYbMo
https://www.youtube.com/watch?v=7gYIs7uYbMo


Method matters 



Why reproducibility is hard?



Why reproducibility is hard?

• no raw data are available.

• scripts/data available upon reasonable request ☺

• lack of method description.

• versions of the tools are different. (e.g. R/python/bioinformatics tools)

• different machines (unix vs windows).



If it is so hard, should you care?

• Keep this in mind: You are going to do the same analysis for sure in 
the future yourself!

• This is for your own benefit.

• I want to make sure my analysis is reproducible because I am 
discovering drug targets for patients!



How to ensure reproducibility 

• Git version control 

• Jupyter/R Notebook, documentation

• Containers (docker, singularity, biocontainers https://biocontainers.pro/)

• Unit test  

• Continuous Integration/development CI/CD (Travis CI, github action)

https://biocontainers.pro/




Version control

• Git 

• Github

• Gitlab 

https://docs.github.com/en/get-started/quickstart/git-and-github-learning-resources

Five commands can take you very far:
git init
git add
git commit –m ”my first commit”
git push
git pull



Jupyter Notebook



R notebook/markdown



Automation makes your research more reproducible 
AND saves you time in the long run

Computers are good at repetitive work 



Good Side effect of automation

• The best documentation is automation

• Write scripts for everything unless it is not possible. (manual editing, 
document, document, document!)

• Markdown, MKdocs https://www.mkdocs.org/

Credit to someone in the twitter-verse ☺



Tips for automation 

• 1. if you have a repetitive simple task, put them in to a shell script: 
my_routine.sh.

• 2. good old GNU make

• 3. more recent snakemake, nextflow, WDL etc.

https://github.com/pditommaso/awesome-pipeline

https://github.com/pditommaso/awesome-pipeline


conda and biocoda



Docker

• Why docker?

• Imagine you are working on an analysis in R and you send your code 
to a friend. Your friend runs exactly this code on exactly the same 
data set but gets a slightly different result. This can have various 
reasons such as a different operating system, a different version of an 
R package, etc. Docker is trying to solve problems like that.

• Think it as a virtual machine! 

• This just happened between me and my colleagues who used a 
different version of R packages!

https://cyverse-cybercarpentry-container-workshop-2018.readthedocs-hosted.com/en/latest/docker/dockerintro.html
https://ropenscilabs.github.io/r-docker-tutorial/01-what-and-why.html

https://cyverse-cybercarpentry-container-workshop-2018.readthedocs-hosted.com/en/latest/docker/dockerintro.html
https://ropenscilabs.github.io/r-docker-tutorial/01-what-and-why.html






http://crazyhottommy.blogspot.com/2015/08/2-cents-on-coding-from-bioinformatics.html
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