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David Roos: “We are swimming in \\
rapidly rising of data ..... how d0>\v
help from drowning?” i)




”..We must hook our individual computers into the
worldwide network that gives us access to daily
changes in the databases and also makes immediate
our communications with each other........... The
progra&smthat display and analyze the material for us
mus « proved - and we must learn to use them
méffectively. Like the purchased kits, they will
make our life easier, but also like the kits, we must

understand enough of how they work to use them
effectively...”

Walter Gilbert (1991)
“Towards a paradigm shift in biology” Nature News and Views
349:99




BIOINFORMATICS

The field of science s in
which Biology ,Computer
science and

merge to form
a single discipline



Bioinformatics

The creation and advancement of algorithms, computational and
statistical techniques for management and analysis of biological data.

Clinical Bioinformatics

The hypothesis driven of a medical subject using computers and
carried out with experiment.



Biochemical Pathways

To computerize the current knowledge of
molecular interactions

Metabolic pathways

Regulatory pathways
Molecular assemblies



Current servers

BioCarta
KEGG
MetaCyc



Sectors and Subsectors
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Protein Database

PIR (PProtein Information Resource)
PDEB (Protein IDData Bank)

HPRD (Human Protein Reference IDatabase)



An alignment 1s a mutual arrangement of two
sequences, which exhibits where the two
sequences are similar, and where they ditfer.

An optimal alignment 1s one that exhibits the
most correspondences and the least
ditferences. It 1s the alignment with the
highest score. May or may not be
biologically meaningtul.




Similarity between two sequences

Global
A TCAGACGA ARG
B: TCGEGGAGCTG
Local
A TCAGACGAGTG

TCGGAGCTS®G
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what is the best alignment between the two sequences?

A: T CAGACGAGTG

B: T CGGAGCTAG

TI. T CAGACGAGTAG
TCGGA--GCTO®G

IT. T CAGACGAGTA®G
TCGGA-GC-TG

ITI. T C A GACGAGTSG
TCGGA -G -CTG

How should alignments be scored?

How should gaps be scored?



Scoring system for nucleic acids

 Match = +1 (ex; A-A, T-T, C-C, G-G)
 Mismatch = -1(ex; A-T, A-C, etc.)

T - A G 2y

T C G G A
+1 +1 -1 +1 +1



PAM-Point Accepted Mutation
[Evolutionary Model]

« Margaret Dayhoff, 1978
 related proteins
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I.o g—DddS — pair in homologous proteins
pair in unrelated proteins by chance




BLOSUM-Block Substitutions
[Conserved Sequence]

Henikoff and Henikoff, 1992
conserved, ungapped regions of a protein family

LDg—DddS — obs freq of aa substitutions
freq expected by chance




Substitution Matrices

BLOSUM 30 PAM 250 (80)

Less
l change l
BLOSUM 62 PAM 120 (66)
BLOSUM 80 PAM 90 (50)

7o 1dentity 70 change



Dynamic Programming

o Provides very best or optimal alignment

 Compares every pa:

r of

bases or amino acic
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o Puts 1n gaps and mismatches




Dynamic Programming
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Alignment Tools

Pairwise alisnment

5 : Q:: ﬂﬂ:> Statistical Value

DotPlat  mm)
Multiple sequence alignment (MSA)
Induced pairwise method

Progressive method



S
The BLAST Search Algorithm '

query wId (W= 3)
Query: GSVEDTTCSOSLAALLNKCKTEQGORLVNQWIKOPLMDENRIEERLNLVE AFVEDAELRQTLOEDL

PG 18
FEG 15
FRG 14

neighborhood ;i;g 1;
1

words PDE 13
PHS 13

PG 13 neighborhood

Ei 13 score threshold

PON 12 (T=13)

e
- — -
dusry: 325 SLAMLNECETPQGORLVNOUWIKQPLMDENRIEERINLVEA 365

+LA++L+ TF G B++ +W+ P+ D + ER + A
Shjcrc : 290 TLASVLDC TVTPMGS RMLERUWLHMPVED TRVLLERQOTIGA 330

High-scoring Segment Pair (HSP) \\
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Multiple Sequence Alignment-

MSA has many uses:

— Detect the overall similarity of a set of
sequences.

— Find similar regions 1n sequences.

— As the starting point of a phylogenetic analysis
to determine evolutionary relatedness.

— Find overlapping DNA fragments as part of
genome sequencing efforts.




Progressive Method
(MSA)



Progressive Method
(Tree)




Secondary Protein Database

The Fruits of analyses of the
sequences that exit within the

primary sources
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Secondary Protein Database
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Gene Regulation Databases

Related to compilation of
DNA Elements
&

Protein Regulatory Factors



Gene Regulation Databases

Promoter region

The element of bind with polymerase Il
-EPD

The sequence beyond TATA box
- TRRD
-TRANCFAC



Genomics

Gene Prediction

ab initio
Homology
Consensus



Proteomics

Mapping protein expression to estimate
what’s actually happing 1n tissue following

Intervention



2.

3.

4.

Proteome analysis

A procedure for purification

2-DE
A method to determine structural information
Sequencing
Ms
Use of databases
genebank

Prediction of functional information

using annotations
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OMICS International (and its subsidiaries), is an Open Access publisher and international
conference Organizer, which owns and operates peer-reviewed Clinical, Medical, Life Sciences,
and Engineering & Technology journals and hosts scholarly conferences per year in the fields of
clinical, medical, pharmaceutical, life sciences, business, engineering, and technology. Our
journals have more than 3 million readers and our conferences bring together internationally
renowned speakers and scientists to create exciting and memorable events, filled with lively
interactive sessions and world-class exhibitions and poster presentations. Join us!

OMICS International is always open to constructive feedback. We pride ourselves on our
commitment to serving the Open Access community and are always hard at work to become
better at what we do. We invite your concerns, questions, even complaints. Contact us at



http://www.omicsonline.org/
http://www.omicsonline.org/
http://www.omicsonline.org/
http://www.omicsonline.org/open-access.php
http://www.omicsonline.org/
http://www.omicsonline.org/
http://www.omicsonline.org/international-scientific-conferences/
http://www.omicsonline.org/
mailto:contact.omics@omicsonline.org

Biochemistry & Physiology: Open Access
Related Journals

Biochémistry & Physiology:
Open Access



http://omicsgroup.org/journals/biochemistry-pharmacology-open-access.php
http://omicsgroup.org/journals/biochemistry-pharmacology-open-access.php
http://omicsonline.org/reproductive-system-sexual-disorders.php
http://omicsonline.org/biochemistry-and-analytical-biochemistry.php
http://omicsonline.org/biochemistry-and-analytical-biochemistry.php
http://esciencecentral.org/journals/plant-biochemistry-physiology.php
http://esciencecentral.org/journals/plant-biochemistry-physiology.php
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Biochemistry & Physiology: Open Access
Related Conferences

http://www.omicsonline.org/international-
scientific-conferences/




OMICS Group Open Access Membe



http://omicsonline.org/membership.php

