
  

In the brain of a Computational 
Biologist ? 

Many hats : (Nature Biotechnology, Vol. 31, Number 11, Nov. 2013)
https://www.nature.com/articles/nbt.2740 

« - data analyst
- data curator 
- database developer
- statistician
- mathematical modeler
- bioinformatician
- software developer 
- ontologist
- and many more »

For sure :
- « computers are now essential components of modern biological research »

A problematic : 
- to which extent (ethical for instance : biohacking) 

A need : 
- a scientist in FdV needs this kind of skills a.k.a. computational  biology and needs 

to master different kind of terminologies 

https://www.nature.com/articles/nbt.2740


  

De novo transcriptome assembly is the method of creating a transcriptome without 
the aid of a reference genome.

The transcriptome is the set of all RNA molecules, including mRNA, 
rRNA, tRNA, and other non-coding RNA 
transcribed in one cell or a population of cells. It 
differs from the exome in that it includes only those 
RNA molecules found in a specified cell population, 
and usually includes the amount or concentration of 
each RNA molecule in addition to the molecular 
identities.
http://en.wikipedia.org/wiki/Transcriptome 

Megabase (Mb)

Genome

As well as

http://en.wikipedia.org/wiki/Transcriptome


  



  

Biological  Knowledge (K) is of outmost importance for 
interpreting computed results 
– https://med.stanford.edu/profiles/john-ioannidis?tab=publicati

ons
 

Let’s be a data detective and able to logically manipulate 
them  
– http://www.biomedcentral.com/content/pdf/1471-2105-5-80.pdf 

Use all the ressources but with intelligence
– http://www.open-bio.org/wiki/Main_Page 
– http://www.biostars.org 

– http://seqanswers.com 

https://med.stanford.edu/profiles/john-ioannidis?tab=publications
https://med.stanford.edu/profiles/john-ioannidis?tab=publications
http://www.biomedcentral.com/content/pdf/1471-2105-5-80.pdf
http://www.open-bio.org/wiki/Main_Page
http://www.biostars.org/
http://seqanswers.com/


  

Understand the software platforms available :
- often an implementation of a more generic algorithm 

Ex. : Overlap-Layout-Consensus assembler optimised for long sequences vs. 
Graphs of de Bruijn for short sequences

 



  

But you are a scientist not a programmer -> hence python
- development methodology at least (script, pipeline, software, tests on known data) 
- technical doc along with biological knowledge (your added value)

Software engineering : 
- versioning (Github, Subversion)
- README
- open data, open science, open source, reproductibility
- lab notebook 2.0

Be cautious with results and data : biological interpretation 
- False positive, False negative, p-value, correlation vs. Causality, bias in data

https://politicalmethodology.wordpress.com/2013/04/01/p-values-are-possibly-biased-estimates-of-the-null-probability/

https://politicalmethodology.wordpress.com/2013/04/01/p-values-are-possibly-biased-estimates-of-the-null-probability/


  

Recently discussed at QBI 2019 http://www.biii.eu 

http://www.biii.eu/


  



  

So biotechs : what’s up ?

NGS since 2012 :

- 1st human genome : 15 years of research effort, 2.7 billion dollars

- Gain of 105 for megabase sequencing and  104 for a whole genome (2015) 
(few thousands dollars and hours in 2015 vs 100 million in 2001)

Post-genomic : complexity 

-biohacking (DIY bio), intelligent virus  (Microbesoft ?), synthesis biology (see 
Master FdV) (GMO 2.0?) (market 1 000 billion dollars in 2025, Source OCDE 
2015)

- ethical questions: NGO  ETC group (http://www.etcgroup.org/fr), Fondation 
Sciences Citoyennes -> your job as well

http://www.etcgroup.org/fr


  

Socialter 2015
Start-up :

Transgène : virus intelligents 
contre cancer poumon et foie

Cellectis : cellules immunitaires 
génétiquement modifiées (France 
avec Pfizer)

Amyris : fabrication artificielle de 
l'artémisinine (anti-paludique) 
(US avec Sanofi)

Global Bioenergies : biocarburant 
(Evry avec Audi)  

Abolis Biotechnologies :  CAO de 
microorganismes

Hyasynth Bio : optiliser la 
production de cannabinoïdes à 
visée médicale (Canada)



  

But for sure a very wide spectrum of disciplines 
around math, informatics, biology, chemestry etc. 

Computational biophysics & Structural Biology 

Modeling of Regulatory, signaling and metabolic networks

Pattern Recognition and Machine Learning

Data Mining / Graph Mining / Sequence Mining

Functional Genomics

Molecular Interaction Networks / Systems Biology + Structural Biology

Prediction of Protein-Protein and Protein-DNA interactions

Gene Expression Analysis & Prediction of Regulatory Network Structure 

Study of Complex Inherited Traits

Image Analysis & Interpretation

Biomedical Ontology Development

Knowledge Extraction From Scientific Litterature & Medical Reports

Evidence Integration

Protein Structure Modeling

Phylogenetic Tree Construction

Synthetic Biology



  Give me a definition of Systems Biology.



  



  

Biology and  computer sciences : a perfect paradigm 
for  interdisciplinarity

Human genetic variability : 0.1 % (vs. 0.2 % in chimpanzee)

Mean length of a protein sequence  : 300-500 amino-acids
The longuest : Human titin protein  with 34 350 amino acids, fiber muscular 
elasticity

 

pangolin

Tatou / armadillo

feline



  

Biology and  computer sciences : perfect paradigm for  
interdisciplinarity

 

Which species has the 
longuest genome ? 



  

Biology and  computer sciences : perfect paradigm for  
interdisciplinarity

 

Paris japonica
Fleur de « parisette »
> 150 109 pb
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http://w3.mi.parisdescartes.fr/sip-lab/
mailto:Nicolas.lomenie@parisdescartes.fr
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