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Introduction to Bioinformatics and 

relations to other fields



DEFINITION OF BIOINFORMATICS

A field of science that uses computers, 

databases, math, and statistics to collect, store, 

organize, and analyse large amounts of 

biological, medical, and health information.

Its deals with DNA microarrays,  comparative, 

functional and structural genomics, proteomics 

& medical information's



Interaction with other fields



METHODS OF PERFORMING EXPERIMENTS:

 before the era of bioinformatics, only two ways of 

performing biological experiments were available: 

within a living organism (so- called in vivo) or in 

an artificial environment (so-called in vitro) from 

the Latin in glass.

 Taking the analogy further, we can say that 

bioinformatics is in fact in silico biology, from the 

silicon chips on which microprocessors are built.



FIELDS RELATED TO BIOINFORMATICS 



FIELDS RELATED TO BIOINFORMATICS 

 What is Biophysics?

 An interdisciplinary field which applies techniques from the 

physical sciences to understanding biological structure and 

function”

 What is Cheminformatics?

 "the combination of chemical synthesis, biological screening, and 

data-mining approaches used to guide drug discovery and 

development"

 What is Computational Biology?

 Computational biology is not a "field", but an "approach" involving 

the use of computers to study biological processes and hence it is 

an area as diverse as biology itself.“



FIELDS RELATED TO BIOINFORMATICS 

 What is Genomics?

 "Genomics is any attempt to analyze or compare the entire 

genetic complement of a species or species (plural)".

 What is Medical informatics/ Med informatics?

 "Study, invention, and implementation of structures and 

algorithms to improve communication, understanding and 

management of medical information.“

 What is Pharmacogenomics?

 "Pharmacogenomics is the application of genomic 

approaches and technologies to the identification of drug 

targets".



BIOINFORMATICS HISTORY

 The father and mother of Bioinformatics, Dr. Margaret Belle 

Dayhoff (March 11, 1925 – February 5, 1983) was an American 

biophysicist and a pioneer in the field of bioinformatics. She engineered 

the application of mathematics and computational methods to the field 

of biochemistry.

 Her work of collection the protein sequence (Dayhoff's Atlas of 

Protein Sequence and Structure, 1954-1965)

 he EMBL established their data library in 1980 to collect, organize and 

distribute nucleotide sequence data and related information.

 • NCBI was established in U.S.A. NCBI serves as primary information 

databank and provider of information.

 • The National Biomedical Research Foundation established the PIR in 

1984.



Some Applications for 

Bioinformatics



Finding genes structures and sequences





Finding protein structures and sequences



UniProt is the world's leading high-quality, comprehensive and 

freely accessible resource of protein sequence and functional 

information.







RasMol is a important scientific tool for molecular graphics 

visualisation



Swiss-PdbViewer (aka DeepView) is an application that provides a user friendly 

interface allowing to analyse several proteins at the same time. The proteins can 

be superimposed in order to deduce structural alignments and compare their 

active sites or any other relevant parts. Amino acid mutations, H-bonds, angles 

and distances between atoms are easy to obtain thanks to the intuitive graphic 

and menu interface.



CATH is a classification of protein structures downloaded from the 

Protein Data Bank.



The Dali server is a network service for comparing 

protein structures in 3D



SCOPe is a database for (Structural Classification of Proteins —

extended)



MODELLER is used for homology or comparative modelling of protein three-

dimensional structures 

The user provides an alignment of a sequence to be modelled with known related 

structures and MODELLER automatically calculates a model containing all non-hydrogen 

atoms.

MODELLER implements comparative protein structure modelling by satisfaction of 

spatial restraints and can perform many additional tasks, including de novo modelling of 

loops in protein structures, optimization of various models of protein structure with 

respect to a flexibly defined objective function, multiple alignment of protein sequences 

and/or structures, clustering, searching of sequence databases, comparison of protein 

structures, etc





Protein Homology/analogy Recognition Engine



Alphafold Is An AI System Developed By Google Deepmind That Predicts A Protein’s 

3D Structure From Its Amino Acid Sequence. It Regularly Achieves Accuracy 

Competitive With Experiment.

https://deepmind.com/blog/article/putting-the-power-of-alphafold-into-the-worlds-hands
https://deepmind.google/


ELNÉMOAllows You ToView 3-D Animations Of The 

Protein Movement



Two different protein molecules (or a protein and a small molecule) 

might interact with each other. This is technically referred to as 

molecular docking.

Predicting interactions (molecular docking)







HOMEWORK

As seen in Slide -3- the interaction of bioinformatics with 

other fields, write a short assay about one of them


