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 Bioinformatics is the analysis of biological information

using computers and statistical techniques. It is the

science that seeks to use and develop databases and

computer algorithms to facilitate and enhance biological

research.
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What is Bioinformatics?

The use of computers to collect, analyze,
and interpret biological information at the
molecular level.

Analyze

Understand Organize

Large Macromolecules
Biological Databases
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« Competent science knows so bio-Informatics and known in
English Bioinformatics or computational biology
(computational biology) computational biology is the use of the
latest techniques applied mathematics, informatics, statistics,
and computer science to solve biological problems.
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Bioinformatics works at:

 DNA level: ' '
— DNA sequence alignment; v {ﬁ
— gene prediction; ”

— gene evolution; ... Im ml

* RNA level: . Z m
— Study of gene expression:; - o
— transcription mechanism; Q Q

— post-transcription B timie el
modification; ... v
Q DNA | RNA Q

ikiediaorgcaal ANA ONA il {1 <



 Protein level:

4 protein 2D and 3D structure
prediction;

¥ protein active site prediction;

4 protein-protein interactions;

4 protein-DNA interactions; ...

ona > MME><E><AMME><AM><,

Transcription

ot Loun Ser ‘\r \ r Jdu Ser « ) ) .
. A ) | A ] | ] A 1 ) 1 1
Protein —— - - - ——

(nature.com) :juuaall .DNA daupls (p0 dduatd afa ()99 (d] RNA daa i
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What skills are needed?

* Well-grounded in one of the following
areas:

— Computer science
— Molecular biology
— Statistics
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* The computer and molecular
databases are a necessary,
infegral part of this entire

process.
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* Is a large biological database, an organizec
body of information fixed, usually associatec
with computer software designed potentia
update, inquiry, and retrieval of data elements
stored within the system.
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. Of the simplest forms of databases may be a single
file containing many records, each record includes
the same set of information, for example, record
related sequence DNA contains entries such as the
Introduction sequence with a description of the type
molecule, and the scientific name for the object
source, who isolate him DNA, and some important
references associated sequentially. h



Comprehensive Databases
o2l (laia g b ol (o Cllaglaa (A g
s oy Glily as ) g A5N5 SliLin g
L 5 pal) Cilaglaal oo g8 S sal

1

National Center for Biotechnology Information (NCBI)

http://www.ncbi.nih.gov

NCBI is aresource for molecular biology information.

;A el ba dlgnll (g oY) Jarall

European Molecular Biology Laboratory (EMBL)

http://www.embl.org

EMBL provides biomolecular databases and
bioinformatics tools.

1 Wl DNA ) cliby diy
Data Bank of Japan (DDBJ)
http://www.ddbj.nig.ac.jp
DDBJ is a DNA data bank in Japan.
tools < @uﬁsuﬁuu\#\@aﬁm

2
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Databases In Bioinformatics
40 gaall Adila glall uﬁ Cblul) ac ) g8
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Databases 1n Bioinformatics
Ay sal) Al slaall 8 clilpl) ac ) g8

Why? ¢ilal o
The different types of databases — cuiull s 8 (e ddlidal) g 5% o
Database language: identifiers i jaal) relill) 2o 8 43t o
Nucleotide sequence databases 255,060 Joudes iy 321 gb o

Protein sequence databases

O gl Sl iy ac ) g o
3D structure databases

Aa) A s Ul i) 2o 6B o
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Biological databases: Why?
alal & da ol gl ULl ae ) 8

Make biological data available to scientists

>3 o) plalall dalia Clilud) Jan o

— Consolidation of data (gather data from different sources)
— Provide access to large dataset that cannot be published explicitly
(genome, ...)

s sa JSGa W il (S Y (Al 3 S GULl e geae ) J i sl A0lSa) b5 —
(-..cpsiall)
Make biological data available in computer-readable format
Qaulall o g8 J8& b doa ol gl cilild) dall)
— Make data accessible for automated analysis
SV Ailaill k) e J geaall dali) —

-

Bioinformatics: “a collective term for data compilation, N
organisation, analysis and dissemination”
23
"Ry bgaibiliy bglidad g Clibl) arand! ren slhas gb 4" 1 4y giad) 4uile plea/ )




The different types of Databases in Bioinformatics
Sl ac) 8 (e dabiaal) &) 55!

bt Data: (1

/ Type of data; < g1 gl \

* nucleotide sequences
A5 galsil) Jaded
 protein sequences

O 9 ) Jdids

« 3D structures

Aa) G s L)

 gene expression data

riad) il cilily

« metabolic pathways
k oAy &l / 24




(Data formats) <bibal) Jledil

Lgul\u AAL\;.AJ\SM\ 2Ac éc\_\;jjj_\_d\ - \\JH“ g\j.u °
Cal Ll Sl zal Ll s (annotation) L) sl

BioPerl Jie JaYI o Lad <Ll (B sail tools 2a 6 o
. OAY forma JS& (e s (sl

A IS ) daar el aaindd) o SAIL juaa 58 Leas o
Jia 45 yiSIY) colalall 4 )68 o 5) dxy o LAY XML
A
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1. FASTA format

B pdilaa dalyg >4 oy iy aill o AU oy ¢ JOBN) by A
Gy &) (S shad) 438 o JB) ) g ua B de (e S aud
(2 Ofisull o) DNA I ali 44US oy ad | g o 519 Slilewa
A phad) 2 dlag el aals JST e S sl g i B pua
gl i) o) 68 e S A aadils
>sp|O53189|TIG_MYCTU Trigger factor (TF) —
Mycobacterium tuberculosis .

MKSTVEQLSPTRVRINVEVPFAELEPDFQRAYKELAKQV
RLPGFRPGKAPAKLLEARIGREAMLDQIVNDALPSRYGQ
AVAESDVQPLGRPNIEVTKKEYGQDLQFTAEVDIRPKISP
PDLSALTVSVDPIEIGEDDVDAELQSLRTRFGTLTAVDRP
VAVGDVVSIDLSATVDGEDIPN

Lo 05 Aial) byl
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{2 NCBI 5equence Viewer v2.0 - Windows Internet Explorer _ =] x|

@.\ v |1i http:#www.ncbi.nIm.nih.gow’entrezf\fiewer.fcgi?\:\u"ebEnv=DmeDGDJvZTHStBA1iDmHKn?DtngTmLA-kXL?DnHEq_EDi51nLEHAMaSDXiqUAcU?YnHWLJXuNyH25@BB1E1830?FE5E41D_DDDDSID&db:nucIeotide&j 3| X | £
Links g | Customize Links g | Free Hotmall “%p My Yahoo! @& | Windows W Windows Marketplace & | Windows Media "2 Yahoo! "2 Yahoo! Answers “¥9 Yahoo! Downloads "2 Yahoo! Mail @ | Twingihe @ | Twingine search for v Sl & el vixy.net-GoogIe Search
W 55| 7| £ InterPro: Databases & | NCBI Sequence Viewer v... X ‘ ‘ fy - B - o= - i Page v (0F Todks - ?
K% , NCBI
q;’.—' j‘ W NUCI@OtIde Sign In] [Reqgister]

PubMed Nuclectide Protein Genome Structure Taxonomy OMIM

Semch|NucIeotide j for| @ Clear
Displaff | FASTA | Show|5 ||Sendto -

Range: from [DEJIN to |E”d [ Reverse complemented strand ~ Reffesh
™ 1: NM 207667. Reports Mus musculus fibr._ [gi178557810] Links

>gi|1785357810 | ref |HM 207667.3| Mus musculus fibroblast growth factor 14 (Fgfl4), transcript variant 2, nBENA

TTTTITIITICTIIIICTICITITIICTIIIITIIIIICCCCCCTTCTCTCCTAGGGGCTACACARTGGCAGTC

TTCTCTCGCTARGATGAATCCGGCTTGCCTICTGCAGATCCGCCCATCTTCAGTICCATTTAGTARRRGE

CTATGATTTTCTCITIGGEEATCTTTTGTGCATTACT GTTICTCCCTGGRITAGTTCTGETCTCGRTTGERR

TTICTITGCTTTTITTIGT I TGGCTTCATGT GARRARACGATTTTTTTCTCTCCAACCCTTTGGTCATGAT

CCAGTGETGATCARGAGGEEATARATCATTCACCCTGECCGACRRRARACRATCGCTGAGRAGTCTCARR - m\ :\_A .
s o8

GAGATATACCACGTGAGGGGRARAL A CTGGGAGRAGATCCGGAATATTAACGTTTTTCCTATGGTARRRC
CGGTGCCCCTCTTCAGGRGRACTGATTTCAAGTTATTATTATGCARCCACRAGGGCCTCTTCTTICTCAG
GEIGICTARGCTGCTGEGETIIGCITTICGCCCARATCARTGTGGTTICTITGGRACATTTTCAGCARAGGR
ACGCATATGCTGCAGTGTCTTTGTGECAAGAGTCTTARGARA MM CALGARCCCARCTGATCCCCAGCTCR
AGGGCATAGTGACCAGGTTATATTGCAGGCAAGGCTACTACTTGCAGATGCACCCCGRATGGAGCTCTCGR
TGGRACCAAGGATGACAGCACCARTTCCACACTGITCARCCTCATCCCAGT GGEACTGCGCEITGITECC
ATCCAGGGAGT GRAGACAGGETTGTACATAGCRATGRAAT GGAGRAGCTTACCTCTACCCATCAGRACTTT
TTACCCCTGRAT GCARGTTT AR GAGTCTGITTITGARRACTATTATGIARTCTACTCATCCATGCIGIR
CAGGCRARCAGGAGT CTGGCAGAGCCTGETTITTGGGAT TARATALGGARGGGCARGTTATGARAGGRARAC
AGAGTARAGRARLCCAARCCAGCAGCTCATTTICTACCCRRAGCCATTGGRAGTTGCCATGTACCGAGRAL
CATCCTTGCATGATGTIGET GARACAGT CCCGARAGCTGEEET GACGCCARGCARALGTACALGTGCATC
TGCRATAATGAATGGAGGCRARACCAGTCARCARGT GCARGACCACATAGCCAGATCCTCAGGTGTTCTGR
CTTTCTTGTCCTGAGCACAGTGGRAGCGATTTATCCTTACTAGACATTCCTGCTCCTGT GGCGGRARAGCC
CCAGCARGCALGCTGATGCTTEICTTATGCIGICTCAGRCCTCCTICTITGCARGT GEATARLTCTCRAC
CTGTGGTCCCCCTACACCARGARGACACCTGGACARACCAGCTARACTCAGACCAT GGARTGCCCTACCA
GATATGERATGCCTTTITARTATCTITICTGTGACTGIGACACTTCATGTGART GACATACTICACRAGT
ACACTCARTACCTTGCCTGCTGRACAGCTACCCATAATCCTTTTTGAGT CCTGTTTCAGCGRRATCCATGT
GTTTAAGTTCAATTTTGTAGCACRCARATARTATTGAGTARTTTCTAGT TAGRATGCTGTARACCTGTGCT
ATCATGEATITICICTICICICCATITTTACAGGGCIGCICECTCCACTGICTGIGRCCTITAGCAGGGRT
TGIGTTGCTCTGAATCTTCARTGTTGCAGT TGGT TTGCTTAGGRAGRACRATTAGGGRATCAGGRAGCCTT
CTARACCTATTACTACARATAGTATCTATARAGATTARGATTGTTGTCTTTGGCTCACATTATTGATTAR
ACACACATATATGITCTGICTAGTAGGAGACGCTGIGCTCCCEAGGTAGECAT GECCTGGET GGAACRAG
GGTCARACACAATCCATGGRAAGCTCTCTATGATAGGTGTTTGGCATTCCCTCTTAGTTTICTTITATGIGT
GIGIGITTTATACATATCACRLGCTTACTGGTARTGETARCATTTGCCTTGCCCAGCGRAGCARGACCCAL
TTAGTTTTTGAGARAGT GGETCCALAGRATTCTGTAGGCCTTGTAGGCCTGATTARGGTTCATTTTATTIT
TCATCARTTAATCCTCACTATTGGGARAALGAATARARACCCARATCATTACRACTATARGARATATGCT

ACCTARATCCATTTCCGECCARCTCCTTCCTATITITART GARGATARCTCAGT GCCACACCTGATITIGE I
Done € Intemet ‘200% -
i/ Start | (& NCBI Sequence Vie. @ PowerPoint Genetic Engi.. | @ PhylageneticsDK, | |&@] Microsoft PawerPaint - [Bi.. EN| Desktop ”| %™ @056 B0 B ARAdLE GQM% P 0320,




A g e g S i) A0 2 Y )

28



s opl il g g db

x Go g|l: http;,‘/wmnchi,nlm,nih,gowGenbank v "l Search * | ﬁ Share | Maore - fatmah alsafhi * % -
v Options . vCeIebnhfﬁ * Fun Games v Newsg  Riyach, Saudi Arbia H’D YouTube BEGIIA s 1)) Listen to music [+ Facebookﬂ i‘r Egﬁii http://www.ncbi.nim.nihgov/Genbank » O] x
& NCBI  Resources @ HowTo ¥ Sign in to NCBI i
GenBank Nuckotice g w
Help
GenBank v Submit v = Genomes ¥ WGS v | HTGs v | EST/GSS v  Metagenomes v TPA v TSA v INSDC +
GenBank Overview GenBank Resources
(enBank Home
What is GenBank? .
submission Types
GenBank ¥ is the NIH genefic sequence database, an annotated collection of all publicly available DNA sequences ( Nucleic Acids Research Submission Tooks
2011 Jan39(Database issue).032-7 ). There are approximately 126,551,501,141 bases in 135,440 924 sequence records in the fraditional — .
GenBank divisions and 191,401,393, 188 bases in 62,715,288 sequence records in the WGS division as of April 2011, Search GenBank
The complete release notes for the current version of GenBank are available on the NCBI fip site. A new release is made every twomonths. ~ Update GenBank Records
GenBank is part of the International Nucleotide Sequence Database Collaboration , which comprises the DNA DataBank of Japan (DDBJ), the
European Molecular Biology Laboratory (EMBL), and GenBank at NCBI. These three organizations exchange data on a daily basis.
An example of a GenBank record may be viewed for a Saccharomyces cerevisiae gene.
Access to GenBank ) dil) e A
There are several ways to search and refrieve data from GenBank.
+ Search GenBank for sequence identifiers and annotations with Entrez Nucleotide | which is divided into three divisions:
CoreNucleotide (the main collection), dbEST (Expressed Sequence Tags), and dbGSS (Genome Survey Sequences).
« Search and align GenBank sequences to a query sequence using BLAST (Basic Local Alignment Search Tool). BLAST searches
CoreNucleotide, dbEST, and dbGSS independently; see BLAST info for more information about the numerous BLAST databases.
+ Search, link, and download sequences programatically using NCBI e-utilities .
GenBank Data Usage 29
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% NCBI Genomes & Maps

Search All Databases (Entrez)

Browse your genome
Click on a chromosome fo
show

Genes v

123456748

LRURIRTRERIR LAY

ITBB0N2XY

Find A Gene

Searchfor BRCAT
from Homosapens *

" ol Cez

. Human
(Genome

Resources

A challenge facing researchers today is that of piecing together and analyzing the
plethora of data currently being generated through the Human Genome Project
and scores of smaller projects. NCBI's Web site serves an an integrated, one-
stop, genomic information infrastructure for biomedical researchers from around
the world so that they may use these data in their research efforts. More. .

Genhes and Human Health

} Gene Database F OMIN

A quide to human genes and inherited
disorders maintained by Johns

A new database of genes and
associated information Is now

avalable for searching in Entrez. Hopkins University and collaborators.

The NCBI Handbook
290 An anline guide to the

b dhSNP b dbGaP
A database of single nucleotide The database of Genotypes and

o dha 0o gl 2!

Lfﬂ‘ CJ\.EJM
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sign in to NCBI

GenBank Gene  [x)|HMGA2 Sarch |
Clone s Hel
abGaP

GenBank v | Submit |dDVar S v HIGs v ESTIGSS v Metagenomes v TPA » TSA v INSOC v
Eei%enomics

GenBank OvervieyGEO Datasel GenBank Resources
GEO Profles GenBank Home

Whatis Genganky  omloGene B
MedGen SlUbmission Types

GenBank ®is the NIH geneMeSH _  (annotated collection of all publicly available DNA sequences ( Nuclerc Acids Research Subtission Tools

2011 Jan;39(Database issyNCBI Web Site ximately 126,551,501 141 bases in 135,440 924 sequence records in the iraditional —

GenBank divisions and 191 NLTACMOQ 15,258 sequence records in the WGS division as of April 2011, Search GenBank

The complete release note| OMIM SenBank are available on the NCBI fip site. A new release s made every two months.  Update GenBank Records

GenBank is part of the Inte PMC nce Database Collaboration , which comprises the DNA DataBank of Japan (DDBJ), the

European Malecular Biolog EUPDSET senBank at NCEI. These three organizations exchange data on a daily basis.

[0DE

An example of a GenBank |Protein Clusters Saccharomyces cerevisiae gene. N x‘ Si' - ;S!: n N S‘ A .
PubChem BioAssay - ‘ -

Access to GenBank | PubChem Compound = 92.“ . ‘9“.4.“

PubChem Substance d = d"

There are several ways fo

« Search GenBank for
Corehucleotide (the
+ Search and align Ge
CoreNucleotide, dbE

Publed Health
SNP

SRA
Taxonomy
ToolKit
ToolKitAl

+ Search, link, and dov ToolKitBook

GenBank Data Usage

UniGene
UnisT3

GenBank.
[:otations with Entrez Nucleofide , which is divided info three divisions:
pressed Sequence Tags), and dhGSS (Genome Survey Sequences)
sequence using BLAST (Basic Local Alignment Search Tool). BLAST searches
fly: see BLAST info for more information about the numerous BLAST databases.
fically using NCBI e-utilties .
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