
3 

Bioinformatics 

Dept. of Computational Biology & Bioinformatics 



 

Bioinformatics -  play with sequences 
& structures  
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ORGANIZATION OF LIFE 
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ROLE OF BIOINFORMATICS 
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WHAT IS BIOINFORMATICS? 
 
Computational Biology/Bioinformatics is the application of computer 
sciences and allied technologies to answer the questions of Biologists, 
about the mysteries of life.  
 

It has evolved to serve as the bridge between: 
 Observations (data) in diverse biologically-related disciplines and  
 The derivations of understanding (information)  
 
 
 
APPLICATIONS OF BIOINFORMATICS 
 
 Computer Aided Drug Design 
 Microarray Bioinformatics 
 Proteomics 
 Genomics 
 Biological Databases 
 Phylogenetics 
 Systems Biology 
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 WHAT IS A BIO-SEQUENCE? 

WHAT IS SEQUENCE ALIGNMENT?  
 
Arranging DNA/protein sequences side by side to study the extent of their similarity 

AGTCTTGATTCTTCTAGTTCTGC

GTCCTGATAAGTCAGTGTCTCC

TGAGTCTAGCTTCTGTCCATGCT

GATCATGTCCATGTTCTAGTCAT

GATAGTTGATTCTAGTGTCCTG

ATTAGCCTTGAATCTTCTAGTTC

TGTCCATTATCCATCTGATGGA

GTAGTTATGCGATCTCATG GT 

CCGATACTATCCTGATATAGCTT

AATCTTCTAGTTCTGTCCATTAT

CCATCTGTC

ARNDCQEGHILKMFPUSTWYZEGNDTWRDC

FPUQEGHILDCLKSTMFEWCUWESTHCFPW

RDTCEDUSTTWEGHILDNDTEGHTWUWWE

SPUSTPPUQWRDCCLKSWCUWMFCQEDT

WRWESPWYZWEGHILDDFPTCTWRDSTTFP

UEEDCCDTWCUWGHISTDTKKSUNENDCFE

GWCRGHPPHHLDTWQESRNDCQEGHILKM

FPUSTWYZEGNDTWRDCFPUQEGHILDCLK

STMFEWCUWESTHCFPWRDTCEDUSTTWE

GHILDNDTEGHTWUWWESPUSTPPUQWRD

CCLKSWCUWMFCQEDTWRWESPWYZWEG

HILDDFPTCTWRDSTTFPUEEDCCDTWCUW

GHISTDTKKSUNENDCFEGWCRGHPPHHLD

TWQES 

DNA, RNA or protein information represented as a series of bases (or 

amino acids) that appear in bio-molecules. The method by which a bio-

sequence is obtained is called Bio-sequencing. 

DNA/ RNA 

SEQUENCE 

PROTEIN 

SEQUENCE 
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CRISIS  AFTER DATA EXPLOSION!! 

 sequencing 
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DATA EXPLOSION TREND 
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BIOLOGICAL 

DATABASES SOLUTION?? 
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BIOLOGICAL DATABASES 
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A structured set of data held in a computer, esp. one 
that is accessible in various ways. 

WHAT IS A DATABASE? 
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 POPULAR DATABASE WEBSITES 
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BIOLOGICAL DATABASES 
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CLASSIFICATION OF BIOLOGICAL DATABASES 
 

 Based on data source 
 Based on data type 
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 BASED ON DATA SOURCE 
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BIOLOGICAL 
DATABASES 

    PRIMARY DATABASES  SECONDARY DATABASES 

• First-hand information of 

experimental data from 

scientists and researchers 

• Data not edited or validated 

• Raw and original 

submission of data 

• Made available to public for 

annotation 

• Derived from information 

gathered in primary 

database 

• Data is manually curated 

and annotated 

• Data of highest quality as it 

is double checked 
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Based on type of data 
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BIOLOGICAL 
DATABASES 

 NUCLEOTIDE SEQUENCE DATABASE 

 PROTEIN SEQUENCE DATABASE 

 GENOME DATABASE 

 GENE EXPRESSION DATABASE  

 ENZYME DATABASE 

 STRUCTURE DATABASE 

 PROTEIN INTERACTION DATABASE 

 PATHWAY DATABASE 

 LITERATURE DATABASE 

 

BASED ON THE TYPE OF DATA 
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NUCLEOTIDE SEQUENCE DATABASES 
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NCBI- National Centre for Biotechnology Information 
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EMBL – European Molecular Biology Lab 
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DDBJ- DNA DATA BANK OF JAPAN 

Dept. of Computational Biology & Bioinformatics 



25 

PROTEIN SEQUENCE DATABASE 
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PDB- PROTEIN DATA BANK 
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PATHWAY DATABASES 
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KEGG- KYOTO ENCYCLOPEDIA OF GENES AND GENOMES 
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GENOME DATABASE 
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WORMBASE : has the entire genome of C. elegans and other nematodes 
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GENE EXPRESSION DATABASE  
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Microarrays provide a means to measure 
gene expression 
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Yeast genome on a chip 
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ENZYME DATABASE 
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ENZYME DATABASE OF ExPaSy server  
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STRUCTURE DATABASE 
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