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““Bioinformatics is the science of using
information to understand biology. It's the discipline of obtaining information
about genomic or protein sequence data. This may involve similarity searches
of databases, comparing your unidentified sequence to the sequences in a
database, or making predictions about the sequence based on current knowledge
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rp™ The Basic Local Alignment Search Tool
(BLAST), for comparing gene and protein sequences

BLA AST), forcompar .
against others in public databases, now comes in

seweral flavors including PSI-BLAST, PHEBLAST, and BLAST 2 sequences.
Specialized BLASTs are also available for hurnan, microbial, and malaria
genomes, as well as for vector contamination, immunoglubuling, and tentative

hurman consensus sequences,

Clusters of Orthologous Groups (COGs) currently cavers 21
complete genomes from 17 major phylogenetic lineages. A COG is
a cluster of wery similar proteins found in at least three species.
The presence or absence of a protein in different genomes can tell
us about the evolution of the arganisms, as well as point to new
drug targets.

ORF finder identifies electroiic Electronic
all possible ORFsin a PCR allows
DMA sequence by | Gorioio11, AcooT| you to search
locating the standard wour DA

and alternative stop
and start codons. The
deduced amino acid

sequence for sequence tagged site
(ST, which have been used as
landmarks in various tvoes of genomic

NCBI
finder Electronic PCR

BLAST COG

””(computational
> (computational molecular biology) “*

>?(biomolecular informatics)

ORF

[ “Strictly speaking, bioinformatics is a subset of the large field
of computational biology, the application of quantitative analytical techniques in
modeling biological system.” (Gibas and Jambeck, 2001)]
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Computer Society Bioinformatics Conference BMC
Bioinformatics (www.biomedcentral.com)

Nucleic Acids Research Genome Research Genomics J. Mol.
Biol. BioTechniques BioTechnology Software
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1999 PhilGreen

** Needleman SB, Wunsch CD. A general method

applicable to the search for similarities in the amino acid sequence of two proteins. J
Mol Biol. 1970 48(3):443-53 Staden R. Sequence data handling by computer.
Nucleic Acids Res. 1977 4(11):4037-51 Smith TF, Waterman MS. Identification of
common molecular subsequences. J Mol Biol. 1981 25;147(1):195-7 Doolittle RF.
Similar amino acid sequences: chance or common ancestry? Science. 1981
214(4517):149-59 Wilbur WJ, Lipman DJ. Rapid similarity searches of nucleic acid
and protein data banks. Proc Natl Acad Sci U S A. 1983 80(3):726-30 Lipman DJ,
Pearson WR. Rapid and sensitive protein similarity searches. Science. 1985
227(4693):1435-41 karlin S, Altschul SF. Methods for assessing the statistical
significance of molecular sequence features by using general scoring schemes.
Proc. Natl. Acad. Sci. USA, 1990, 87:2264-2268
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Ouzounis  Valencia 2003 Christos A. Ouzounis and Alfonso Valencia.
Early bioinformatics: the birth of a discipline ------ a personal view.
Bioinformatics. 2003, 19(17): 2176-2190 10 90
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Smith-Waterman (1981)
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Publication

Zuckerkandl and Pauling, [965b
Fitch and Margoliash, 1967
Meedleman and Wunsch, 1970
Lee and Richards, 1971

Chou and Fasman, 1974
Tanaka and Scheraga, 1975
Dayhoff, 1978

Hagler and Honig, 1978
Doolittle, 1981

Felsenstein, | 981

Richardson, 1981 a

Kabach and Sander, | 984

Novotny ef af., 1984
Chothia and Lesk, 1986
Doolittle, 986

Feng and Doolittle, 1987

Lathrop efal., 1987

Ponder and Richards, [987
Altschul ef af., 1990

Bowie e al., 199]

DNA  RNA

20 Ouzounis and Valencia

Comments

First use of molecular sequences for evolutionary studies

Use of molecular sequences to build trees

First implementation of dynamic programming for profein sequence comparison

Calculation of accessibility on protein structures

First secondary structure prediction method

Simulation of protein folding

First eollection of protein sequences

Ome of the first explicit attempts to simulate protein folding

Seminal paper examining divergence and convergence in protein evolution

Ome of the first statistical treatments of evoluticnary tree construction

The most comprehensive description of protein structure to that date

Discovery with profound implications for model building by homology and structure
prediction

The inability of distinguishing correct from incorrect structures threw back structure
prediction approaches for a long while

Examination of divergence between sequence and structure

[nfluential bock on sequence analysis

The first approach for an efficient multiple sequence alignment procedure, later
implemented in CLUSTAL

Ome of the first applications of Artificial Intelligence in protein structure analysis and
prediction

The very first threading approach, using sequence enumeration

The implementation of a sequence matching algorithm based on Karlin's statistical
work

The first implementation of protein structure prediction using threading
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Gibas and Jambeck
Developing Bioinformatics Computer Skills (C. Gibas and P. Jambeck,
O’REILLY, 2001)
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*You should have a fairly deep background in some aspect of molecular

biology. ...but without a core of knowledge of molecular biology you will, as one
person told us, “run into brick walls too often.”

*You must absolutely understand the central dogma of molecular biology.

*You should have substantial experience with at least one or two major molecular
biology software packages, either for sequence analysis or molecular modeling.
*You should be comfortable working in a command-line computing environment.
*You should have experience with programming in a computer language such as
C/C++, as well as in a scripting language such as Perl or Python.
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(http://www. ipc.pku.edu.cn/)
(www.biosino.org.cn)
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