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the study of biological, behavioural and social 

data

The branch of science concerned with 
information and information flow in 

biological systems, the use of computational 
methods in genetics and genomics
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What is Bioinformatics and Computational Biology?

Bioinformaticsis different from Computational Biology ?

Bioinformatics--------------->  genetics and genomics

Computational Biology -------------------> complex system, proteins, pathways



Biologists

collect molecular data: 

DNA & Protein sequences,

gene expression, etc.

Computer scientists

(+Mathematicians, Statisticians, etc.)

Develop tools, softwares, algorithms 

to store and analyze the data.

Bioinformaticians

Study biological questions by 

analyzing molecular data

What is Bioinformatics and Computational Biology?
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Computer 
Science

Astronomy

Biology
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Who is a bioinformatician or a computation biologists?

Biology

Natural 
Sciences

Medicine

Plant Science

Programming

Pharmaceutical 
Sciences

Statistics

Scripting

Computer 
science

To analyse 
big dataset
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What is Bioinformatics and Computational Biology?

ÅMaster in bioinformatics;
ÅCourse in bioinformatics/ programming for biologists;
ÅCourses at the universities;
ÅIntegration between computer science and biology;
ÅProblem-driven knowledge;

Am I a bioinformatician/computational biologists???
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ÅGenetic statistics computed with a calculator;



Why do we need a bioinformatician?

Master Degree, 240 samples, HVI mtDNA, 2009



Why do we need a bioinformatician?

From ~600bp in 240 samples to 50kb in 250 samples (2010)



Why do we need a bioinformatician?

From ~600bp in 240 samples to 50kb in 250 samples (2010)

ÅAlignment by hand (forward and reverse sequence);

ÅComparing less than 1kb of DNA;

ÅMany samples but the amount of data was not much;

ÅDetermine haplotypes by hand (simple software);

ÅGenetic statistics computed with a calculator;



Why do we need a bioinformatician?

From ~600bp in 240 samples to 50kb in 250 samples (2010)

ÅAlignment by hand (forward and reverse sequence);

ÅComparing less than 1kb of DNA;

ÅMany samples but the amount of data was not much;

ÅDetermine haplotypes by hand (simple software);

ÅGenetic statistics computed with a calculator; I prefer to use the calculator in my 
computer to save intermediate results
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Å R for calculation and visualisation;
Å New packages;
Å Ad hoc script for calculating specific statistics



Why do we need a bioinformatician?

Why do we need a bioinformatician (if we need it):

ÅHow did we end up needing (possibly) a bioinformatician?

üSituations are mainly dictated by the exponential increase of the 
amount of data:

ÁTime;
ÁEfficiency;
ÁAccuracy;
ÁCustomisation (analyses);
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When analyses cannot be done by 
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ÅAllele frequency calculations;
ÅDatabase query;
ÅLiterature review;
ÅPairwise differences;
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Why do we need a bioinformatician (if we need it):

ÅWhich skills make a person a bioinformatician?
There is no standard set of skills;

Depends on the task/project;

Skills:

ÅScripting (different languages);
ÅStatistics;
ÅTerminal(shell) friendly;
ÅAway from double-click!

Attitudes:

ÅWilling to learn and improve his knowledge;
ÅFacing daily new challenges;

Å!ƭǿŀȅǎ ŎƻƴǎƛŘŜǊ ǘƘŜ Ŧƛƴŀƭ ŀƛƳΧ
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From personal computer to High Performance Computing facilities

Microsoft word in 13 floppy disk 3.5 inch


