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, Storing,
atics is the marriage of extracti?]g

mllc)*hon tecﬂnod“ organizing,

analyzing,
interpreting
information.

Life

sciences
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= the gcience of using information to
undergtand 6iology.

» “a subset of Larger field of computational
Giology, the application of gquantitative
analytical technigques in modelling
Giological gystems’.
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‘A ghort higtorical overview (J):
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: first protein sequence (insulin by Sanger)
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: first X-ray 3D structure of a protein (myoglobin by Kendrew)
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: first DNA sequencing
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: rapid sequencing techniques (Gilbert and Sanger!)
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: PCR (the photocopying machine of the biologist)
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: sequence of yeast chromosome Ill (3*10° bp)
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: sequence of the genome of the bacteria
Haemophilus influenzae (2*108 bp)
999: sequence of the genome of a multi-cellular organism

(Caenorhabditis elegans) (102 bp)
* 2000: blue draft of the human genome (3*10° bp)

* 2002: genome of Ashbya gossypii
* Today: 16 archeal, 77 bacterial & 9 eukaryotic genomes completed.
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» A gh istorical overview (J17):

1965: Atlas of protein sequence and structure (Dayhoff)
1967: Fitch (phylogenetic trees)

1970: Needleman / Wunsch (1st similarity search
algorithm)

1971: PDB (3D structure database)

1982: EMBL nucleotide sequence database and Gene Bank
1985: CABIOS (1st scientific journal for bioinformatics)
1985: FASTP (ancestor of FASTA, Blast, etc.)

1986: Swiss-Prot (protein sequence database)

1988: Creation of the NCBI in the USA

1993: ExPASYy (1st WWW server for the life sciences)
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* Pharmaceutical companies were not
interegted;

* Life scientists Gelieved that it was an outlet
for failed Giologists that want to play
around with computers;

* Computer scientists did not even congider it
important, they confused it with Gio-ingpired
“computer sciences’.
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* Pharmaceutical companies Gelieve that it ig the most
efficient way to streamline the process of drug
discovery;

* Some Life scientists Gelieve it ig the solution to all
pro6Glems in Life sciences and that it wiCl allow them
to avoid doing some experiments;

* Computer scientigts are very interegsted.The scope and
complexity of the domain makes it the ideal field of
application of new software technigues and
gpecialized hardware developments.
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* Pharmaceutical companies use it routinely,
6ut have realized that it complements rather
than replaces experimental worg;

* Life scientigts uge it efficiently every day and
therefore forget that it exists;

* Computer scientists may have jumped on
another fancy subject. (Spiritual machines ?)
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OF algorithms &
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-for comparing nucleotide
(oo} yosess juswubije or peptide sequence to
|B00| oIseqg)-1SV sequence database.
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» MOLECULAR MEDICINE — completion of
human genome means that
we can search for genes directly .
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associated with different
digeages & Gegin to undergtand ‘5 e
molecular Gagis of diseages. ‘}3?‘
This will enalle Getter _ 7
treatments, cures etc. & enm!

a) More drug targets

6) Pergsonalized medicine

¢) Preventive medicine
d) Gene therapy
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I‘MJGRO J
genome seqguences & their potential to provide
greater ingight in microbial world.Their capacities
can help in environment, health, energy &
indusgtrial applications.

v MGP in 1994, to seguence genomes of bacteria,
useful energy production, environmental cleanup,
industrial processing, waste cleanup etc.

a) Wagte cleanup

6) Climate change

¢) Alternative energy sources
d) Autibiotic regigtance

- Microbial ==
= Genome ' _

Program _-
e) Evolutionary gtudies Oy 5 R

f) Bioweapons




lH’lANW- sequancclnq o! genomes |

of plants has enormous Genefits for agriculture.
Bioinformatics t00ls can Ge used for genes with
these genomes & to elucidate their functions.This
gpecific genetic fnowledge could then Ge used to
produce stronger ,more drought registant & insect
registant crops & improve crop quality.

a) Crops ;
6) Ingect regigtance “Jug";

¢) IJmprove nutritional quality 'ﬁ‘:" I
d) Drought registance )i A
I =
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B AN GENOMICS - seqguencing projects of

many farm animals incCuding cows, pigs ete. for
Getter understanding of their Giology & have Auge
impacts on improving production & health of
livegtoch & ultimately Genefits for human
nutrition.
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V' to study human genome which

hag Geen carvied out world wide

as HGP started in 1990 in U.S.

dept. of energy & National

ingtitute of healta.

v Approx. 30,000 genes & 3 Gillion 6p in humans.

v 99.9%, of 6ages of all humans are same.

v Highest no. of genes present in chromosome 1
(2968 genes).

v Fewest no. of geneg present in chromosome Y
(237).

v Out of 30,000 genes, egs than 2% of genome
codeg protein & 50% of genome are non-coding




Computer
Science

drugs & related

Giologically
active molecules.

DRUG DISCOVERY IN SILICO
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Split inbo fragments
af 5-10 amino acids

Determinge rmeass
usimg M5 [Mass
Spectrometry)

Catermine amino
acid sequernce ard
companse with sequ-
ence database

Protein Identified
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v Importance of Giomolecules is found
in varioug processes Like metabolism,
differentiation, energetics, signaling etc.
v Systematic studies of physiochemical
properties of Giomolecules can permit
analysis & prediction of such regulated
events.

v Prediction of protein structure is
another important application.

V' In the genomic Granch, homology

is use to predict the function of a gene.
v MODELLER ig one of the Gegt
software for homology modelling.




#Jm ' !’H! — provides a greater degree

of prediction in animal& human clinical trials

which is very fast & cost- effective.

medical
dewice

phyvsiclogical
simulation
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