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Qué condujo a...

§ Incremento exponencial en el niumero de
datos biologicos y por tanto en el numero de
entradas en las Bases de datos.

Millions of Entries
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525384855657565990919293949596979599 00 01 02 03 04 05 06 07 0509 10
Year

52838455565785599091929394 9596979599 00 01 02 03 04 05 06 07 0509 10
Year

Total nucleotides
(current 301,588,430,608)

Number of entries
(current 199,575,971)



BIOINFORMATICA?

Bioinformatica implica el uso de técnicas que incluyen las matematicas
aplicadas, informatica, estadistica, informatica, inteligencia artificial, quimica y
biogquimica para resolver problemas bioldgicos por lo general en el nivel
molecular. brc.iop.kcl.ac.uk/glossary.aspx

"Bioinformatica deriva conocimiento del andlisis informatico de datos bioldgicos.

Estas pueden consistir en la informacion almacenada en el cédigo genético, de

los resultados experimentales de diversas fuentes, de estadisticas de pacientes,
y la literatura cientifica.

mathematics computer

wotoor oWNEORMAT e



Bioinformatica areas




Bioinformatica

CARACTERISTICAS:

INTERDICIPLINA
- COLABORACION ENTRE GRUPOS
FORMACION DE REDES

DESARROLLO PERMANENTE DE
HERRAMIENTAS TAGCTAGCTINL

DISPONIBLES ONLINE

AGCTAGCTAGCT.
AGCTAGCTAGC




Avances Historicos

Biologia Molecular /S, Manejo De Datos Bioldgicos

1953 Watson y Crick proponen la
estructura de doble hélice del
ADN

1954 Primera secuencia de una
proteina (insulina. Sanger) .

1972 Secuencia de ADN

1977 Técnicas rdpidas de

1965 Atlas de secuencias de
proteinas (Dayhoff)

1970 Primer algoritmo de
alineamiento de secuencias
(NeedlemanWunsch)

1982 EMBL y GenBank (Bases de

L, . datos)
ssecuenc;uacmn (Gilbert and 1985 FASTP
. qnger' 1986 Swiss-Prot (Base de datos sec.
1980 Inicio proyecto genoma humano Proteina)
1986 PCR 1990 BLAST

2000 Secuencia del genoma humano
(3*10'9 bp) y otros
organismos

1993 ExPASy (1* www server)



Centros De Investigacion Y
Servicio En Bioinformatica

- SIB - Swiss Institute of Bioinformatics j’; / 3 g
- www.isb-sib.ch/ 2 ﬁﬁfw
- ExPASy - Expert Protein Analysis System
- Www.expasy.org

» EBI - European Bioinformatics Institute
- www.ebi.ac.uk

- NCBI - National Center for Biotechnology Information
- www.ncbi.nlm.nih.gov < NCBI
- Sanger - The Sanger Institute

~ www.sanger-ac.uk DNA Data Bank of Japan

- DDBJ Dna Data Bank Japan
- http://www.ddbj.nig.ac.jp/




How To

= NCBI Resources

% N C BI Search All Databases ™

Mationa Ganter for [ Searcn JETS

Biotechnology Information

My NCBI Sign In

NCBI Home

Welcome to NCBI Popular Resources

Site Map (A-Z)
All Resources The National Center for Biotechnology Information advances science and BLAST

- - health by providing access to biomedical and genomic information. Bookshelf
Chemicals & Bioassays Gene
Data & Software About the NCBI | Mission | Organization | Research | RSS Feeds Genome
DNA & RNA Nucleotide

- OMIM
Domains & Structures Get Started Protein
Genes & Expression PubChem

. S Tools: Analyze data using NCBI software PubMed
Genetics & Medicine

! Downloads: Get NCBI data or software PubMed Central
Genomes & Maps How-To's: Learn how to accomplish specific tasks at NCBI SNP
Homology Submissions: Submit data to GenBank or other NCBI databases
Literature NCBI News
Proteins
B B B The Bookshelf has a new design &

Sequence Analysis Human Microbiome Project Browsing Tool
Taxonomy 09 Feb 2011

NIH Roadmap Initiative designed to char-
Training & Tutorials acterize the community of microorganisms
living on and in the human body.

Featuring a new homepage,
search results display. limits and

Variation
New NCBI News Issue
n 1 2 3 4 5 31 Jan 2011
Information about updated
resources for Genomic Libraries
More...
=
You are here: NCBI Write to the Help Desk
GETTING STARTED RESOURCES POPULAR FEATURED NCBI INFORMATION
NCBI| Education Chemicals & Bioassays PubMed GenBank About NCBI
NCBI Help Manual Data & Software Nucleotide Reference Sequences Research at NCBI
NCBI| Handbook DNA & RNA BLAST Map Viewer NCBI Newsletter
Training & Tutorials Domains & Structures PubMed Central Genome Projects NCBI FTP Site
Genes & Expression Gene Human Genome NCBI on Facebook
Genetics & Medicine Bookshelf Mouse Genome NCBI on Twitter
Genomes & Maps Protein Influenza Virus NCBI on YouTube
Homology OMIM Primer-BLAST
Literature Genome Sequence Read Archive
Proteins SNP
Sequence Analysis Structure
Taxonomy

Training & Tutorials
Variation

Copyright | Disclaimer | Privacy | Accessibility | Contact
National Center for Biotechnology Information, U.S. National Library of Medicine ;’é f /ﬁ /l’_:’g )\ aov
s LA HOV.

http://www.ncbi.nlm.nih.gov/



EMBL-EBI

EBI Groups Training

Industry

European Bioinformatics Institute

Site Index BN

Explore the EBI:

Examples: ROA1_HUMAN, tpi1, Sulston...

| Help & Suggestions | Support & Feedback

= Data Resources &Tools

ENA Genomes Gene Expression Literature Sequence Similarity & Analysis
UniProt Nucleotide Sequences Molecular Interactions Taxonomy Pattern & Motif Searches
ArrayExpress Protein Sequences Reactions & Pathways Ontologies Structure Analysis
Ensembl Macromolecular Structures Protein Families Patent Resources = Text Mining
InterPro Small Molecules Enzymes Downloads
PDBe Web Services
European Bioinformatics Institute
= Latest News = Events

UK funds earmarked for ELIXIR, a major bioscience data
infrastructure project

Feb 09, 2011

The BBSRC and EMBL-EBI welcome news that UK funding has been
earmarked for ELIXIR, an infrastructure for biological information that
will support life science research and its translation to medicine and the
environment, the bio-industries and society. The project, if approved, will
allow the construction of ELIXIR's central hub at EMBL-EBI, ensuring
the maintenance and expansion of essential biolegical data resources.
ELIXIR works through a network of nodes distributed throughout Europe
and ccordinated at EMBL-EBI. Find out more (PDF).

= Research Highlights

The human genome’s breaking points
Feb 03, 2011
A detailed analysis of data from 185 human genomes sequenced in the
course of the 1000 Genomes Project has identified the genetic
sequence of an unprecedented 28 000 structural variants (SVs) -- large
portions of the human genome which differ from one person to another.
The work, published 2 Februrary in the journal /Nature/, could help find
the genetic causes of some diseases and also begins to explain why
certain parts of the human genome change more than others.... more

Terms of Use EBI Funding : Contact EBI : ® Eur

Bioinformatics Institute 2011. EBI is an Outstation of the Eu

EBI Open Day
15 March 2011 more
Registration closes 15 February 2011
PSIMEx Workshop: Interaction and Pathways
28 March - 1 April 2011 more
Registration closes 23rd February 2011.
Programmatic access to biological databases (Java)
9-13 May 2011 more
Registration closes 9th April 2011
In silico Systems Biology: Network Reconstruction, Analysis and
Network-based Modelling
23-26 May 2011 more
Registration closes 1st March 2011

ean Molecular Bi

http://www.ebi.ac.uk/

Laboratory.




Search| ExPASy web site @lor
ExPASy Proteomics Server

Swiss Institute of
Bioinformatics

Databases Tools Services Mirrors About Contact

You are here: ExPASy CA

The ExPASy (Expert Protein Analysis System) proteomics server of the Swiss Institute of Bioinformatics (SIB) is dedicated to the
analysis of protein sequences and structures as well as 2-D PAGE (Disclaimer / References / Linking to ExPASYy).

. > I
Latest News =5

ExPASy-beta - February 4,

UniProtKB, PROSITE, HAMAP, SwissVar, Proteomics tools, Blast, ScanProsite, 2011

ViralZone, SWISS-MODEL Repository, Melanie, MSight, Make2D-DB, SWISS- ExPASy-beta, the first publio version
of the new ExPASy SIB

neXtProt, SWISS-2DPAGE, World-2DPAGE MODEL, Swiss-PdbViewer, SwissDock, Bioinformatics Resource Portal is

Repository, MIAPEGelDB, ENZYME, SwissParam now available online at:

http://beta.expasy.org. ExPASy-beta
GlycoSuiteDB, UniPathway [full list] gives you access to scientific
[details] [full list] détabases and sofMarg tools in
different areas of life sciences
including proteomics, genomics,
population genetics, transcriptomics
Downloads, Protein Spotlight, What's New?, E-mail alerts, UniProtkKB st e wide range of resources s
mainly provided by SIB groups and
Protéines a la «Une», e-proxemis, documentation, How to link to ExPASY, some external institutions.
ExPASy-beta is planned to replace
the current ExPASy proteomics
Proteomics [full list] server in Spring 2011. You are kindly
invited to provide your feedback on
[full list] this new portal using the following
feedback form: http://beta.expasy.org
/feedback

Click2Drug, Bioinformatics core facility for Advanced search

[more news] [SIB news]

Swiss Institute of Bioinformatics | Disclaimer | Sitemap | Documentation | Contact Us
http://www.expasy.org/
| ] | ] yl g




EMBneticoiombia

Inicio UM |
Inicio | Quienes somos | Documentos | Cursos | Contacto | 10 de febrero de 2011
o900
* UNIVERSIDAD 444
v DE COLOMBIA o

EMBOSS | BLAST | BLEE | SMS - -
SEWER | BACTNAME | SINCO EMBnet Colombia es el nodo Colombiano de |la Red Europea de Biologia

DOTLET | BLA.id Molecular (Embnet), una red mundial de centros en bioinformatica con
nodos en los 5 continentes. EMBnet Colombia se encuentra a cargo del
Centro de Biocinformatica del Instituto de Biotecnologia (CBIB) de
Puede consultar nuestra pagina de la Universidad Nacional de Colombia.

ayuda para mayor Informacion

acerca de estas herramientas.
Centro de Bioinformatica - Instituto de Biotecnologia ©2005
Universidad Nacional de Colombia

SIA | Bibliotecas | Directorio | Archivo | Comunicados | Correo | Calendario | Agenda UN | Contratacion | Sistema gquejas | Aviso legal

Ciudad Universitaria - Bogota D.C.- Colombia . - _,j_ _ _ COSERND
und a versia =N UINEA
Edificio "Uriel Gutiérrez" Transversal 38 N° 40-01 Conmutador (57)(1) 3165000 lglt | ) vniversio

http://bioinf.ibun.unal.edu.co/



Areas de Aplicacion de la
Bioinformdticas

Elaboracion de

, Tutores y Cursos en
linea en todas las areas
de la biotecnologia

1. Ensefianza

2. Herramientas para el
manejo y andlisis de los
datos
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A Practical Guide to
Bioinformatics

‘EMBER,

© EMBER Consortium

Introduction

Basic tutorial

1. Sequence translation
2. Similarity searches

3. Protein family analysis
4, Sequence alignment

&, Fold classnflcatlon

Advanced tutorial

7. Homology modelling
2. Fold recognition

9. Analysis challenge

Case studies

10.
11.
12,
13.

Human genome

Inositol Phosphatases
ABC transporter phylogeny
Sickle cell haemoaglobin

Final assessment
Final quiz
Feedback
Appendix
Glossary
Contributors
Release notes

Log out

introduction
EMBER introduction

The purpose of this practical is to introduce a range of bioinformatics services,
databases and software available on the Web and to illustrate their
advantages and dlsadvantages The practical consists of three tutorials, each
1. Physicochemical para =
2. Transmembrane helix

slation, similarity searching of protein

TICTE ence alignment, protein structure
CressTCoTOTT oo T r=tructure Dredlc’tll:ll"l The Advanced
tutorial builds on these approaches, introducing more advanced techniques of
homology modelling and fold recognition. Finally, the Case studies provide an
opportunity to apply all of these techniques - and new ones - to credible
biological problems.

3. Secondary structure p

The interface
The interface is structured as follows:

e on the left, a table of contents details the Chapters - the current
Chapter is highlighted

e on the right, a header contains the current Chapter title and navigation
tabs - clicking on these allows access to the contents as outlined below:

Navigation Present in all

aims A, brlef outline of the Chapter's goals

A series of Steps describing what you
need to do and links to follow, featuring:

e Previous and Next buttons to
navigate through the Steps ¥

e Reflections... to help you think more
deeply about the Steps

| instructions ™\

An introduction to the principles behind

http://www.ember.man.ac.uk/
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Databases | Tools | EBIGroups | Training | Industry | AboutUs | Help Site Index [

= 2Can Home EBI > 2Car
= What is Bioinformatics?
= Basic Biology

= Genes & Disease

= Bioinformatics
Databases

= Bioinformatics Tutorials

2Can Support Portal - Bioinformatics

The bioinformatics educational resource

This site provides short and concise introductions to basic concepts in molecular and

= Bioinformatics cell biology and bioinformatics. The main emphasis is placed on making it as easy as

Resources possible for the user to understand which tools and databases are available from the EBI and from sites
= Karyn's Genomes belonging to its collaborators.
= Graphics Resource The site content aims to make these services easier and more accessible but also provides links to other
= E-Videos sites where similar resources are maintained and well supported.

¢ How to use the 2Can Support Portal website

= Glossary
= Site Map

Contributions:

Readers are encouraged to contribute to 2Can Support Portal and may send short pieces, comments and
corrections to EBI Support. Please note that we cannot accept copyrighted material of any sort.

Authors/Contributors/Acknowledgments:

Head of Project:
Rodrigo Lopez

Project Editors/Coordinators:
Asif Kibria, Karyn Duggan® and Stephen Robinson

Main Contributors:
Asif Kibria, Gulam Patel, Karyn Duggan®, Nicola Harte*, Rob Harper®, Rodrigo Lopez, Stephen Robinson, Tamara
Kulikova®.

Scientific Editors:
Nick Goldman, Peter Rice and Rodrigo Lopez

http://www.ebi.ac.uk/2can/home.html



MCell - Simulador para
fisiologia microcelular

Modelamiento de la transmision sinaptica
Computational Neurobiology Laboratory
Salk Institute, San Diego, USA

http://www.gdv.uni-hannover.de/~blanke/slides/bioinformatics SS2001 4.ppt




Simulacion 3D Realista
de oscilaciones de calcio

vasopresina
(a-agonista)

MCell-
simulator

Celulas de
Higado

http://www.gdv.uni-hannover.de/~blanke/slides/bioinformatics SS2001 4.ppt




LOS PROCESOS DE FERMENTACION

SELECCIONAR UNA LECCION

Retomar

[ |

Sistemas de fermentacion REGRESAR AL
MENU PPAL

97/01/26 22:30:36 NOM | MaYUS




!\ Herramientas para el
Manejo y andlisis de datos

1. Captura

2. Herramientas para andlisis de
datos moleculares bioldgicos

Databases

Data Cluster
Management Analysis

Statistical ' e
Analysis b = G

Processing TRy W

Consulting



.. para Captura y andlisis
reliminar de datos de secuencia
patrones de bandas

¢ PCR o Label transcripts with
= @ Transcription. flowrescent tags
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¢ Fragmentation
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ke BANCO DE CEPAS 1.0

Modulo  Arbol Complementos  Edicidon  Acerca de..

IR EREEE PSR |L» - 5]+ & |E|m| &| 0| S|

+ PROTOTIPO CEPARIO FASE Il - BACTERIAS

B@ EUBACTERIA | Variables del Sistema (BACTERIAS) [ X|

E-"B) ACTINOMICETES Ct
63 ACTINOPLANETES
G- ARCHAEBACTERIA pH |Superficie l Tam. colonia l Temperatura I Tension O. I CUID AD o.
(3-Z) BUDDING AND APF Consistencia | Forma | cram | metaboiismo | .

(-] ENDOSYMBIONTS Agrupacion IAspecto Atmosfera | Borde | Color :
”a ENYAINADAS I | I I Los cambios gque

”a ESPIROQUETAS . reall.f':e enla
B FOTOSINTETICA, O [Cad. Agrupacidn| Tipo Agrupacion Informacion mostrada
”a FOTOTROFICA AN : En ?Sta ventana'
B-"2) G(-)COCOS Y BAC 2 |E’AC|M0 tendran repercusion
(-] GRAM (+) BACILOS 3 TETRAS sobre los datos en la
-T2 GRAM (+) BACILOS base de datos; si
B1-E) GRAM (+) COCOS 4 PARES usted cambia el
[-'E) GRAM (-) HELICOIC 5 [EMPALIZADO nombre a un atributo,
B ) GRAM(+) COCOS éste sera reemplazado
(-] GRAM(-) BACLOS B lNINGUNA en todas |as tablas
-] GRAM(-) COCO AN donde aparezca.
&-{£7 GRAM(-) CURVO N

[-E) GRAM(-)BACILOS | < | > |>>]
[ ") MADUROMY CETES

‘i] MIXOBACTERIA Eliminar| Nuevo | Guardar I Cerrar |

&3 MYCOBACTERIA

B3-"2) MYCOPLASMAS Réplica Microscopicas | Efecto - Antibio
D MO FOTOSINTETICAS o L Personas =
‘D NOCARDIA Macroscdpicas || Fisiologicas Acariadac =
D NOCARDIOFORM ACTINOMICETES a
A S ozsos CEMEECT b Bioquimicas Genéticas Crecimiento Ref. ‘8
P

| Permite la entrada/edicién de datos como colores, aspecto, tipos de pigmentos, etc.

galnicionj EeAY Hlasmco DE CEPAS 1.0 |®]|Microsoft PowerPoint - [Pr... H Z MR 1144 am
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Fre SHIFT key to continue

~When all tracks are marked properly, the "Scan" command will extract the densitometric data from the TIFF
image.

2We will now move the image window aside to edit the information in the list of tracks.

|3M 21:34




\ para Capturay andlisis de datos
de microarreglos
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\ .. para Almacenamiento...
BASES DE DATOS

*Secuencias (DNA, proteinas) -> DB primarias

*Gendmicas (MiM, GDB)

Dominios/familias proteicas -> DB secundarias

*Mutacién/polimorfismo

IS <Protedmica (2D gel, ECO2DBASE)

pmesmis  «3D estructura -> DB de estructuras
*Metabolismo (EcoCyc, KEGG)

Bibliografia (MEDLINE)

g mal D4 =2

SWISS-PROT
Protein knowledgebase
wi P TrEMBL
S Is [B.ﬂ Co:‘nputer—axmotated supplement to SWISS-PROT h ttp : //WWW. ex pasy. c h/s p rot/
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agcaggtggtcattgatggggagacgtgcctgttggacatcctggataccgccggccaggaggagtacagegce
catgcgggaccagtacatgcgcaccggggagggcttcctgtgtgtgtttgccatcaacaacaccaagtcttttgag
gacatccaccagtacagggagcagatcaaacgggtgaaggactcggatgacgtgcccatggtgcetggtgggg
aacaagtgtgacctggctgcacgcactgtggaatctcggcaggctcaggacctcgcccgaagctacggcatcc
cctacatcgagacctcggccaagacccggcagggagtggaggatgcecttctacacgttggtgegtgagatccgg
cagcacaagctgcggaagctgaaccctcctgatgagagtggccccggcetgcatgagetgcaagtgtgtgcetcte
ctgaatgacggaatataagctggtggtggtgggcgccggceggtgtgggcaagagtgegctgaccatccagcetg
atccagaaccattttgtggacgaatacgaccccactatagaggattcctaccggaagcaggtggtcattgatggg
gagacgtgcctgttggacatcctggataccgccggccaggaggagtacagcgccatgecgggaccagtacatgce
gcaccggggagggcttcctgtgtgtgtitgccatcaacaacaccaagtcttitgaggacatccaccagtacaggg
agcagatcaaacgggtgaaggactcggatgacgtgcccatggtgctggtggggaacaagtgtgacctggcetgce
acgcactgtggaatctcggcaggctcaggacctcgcccgaagctacggcatcccectacatcgagacctcggec
aagacccggcagggagtggaggatgccttctacacgttggtgcgtgagatccggcagcacaagctgcggaag
ctgaaccctcctgatgagagtggccccggcetgcat gtggt
gggcgceggeggtgigggcaagagi
cccactatagaggaticctaccgggs
gccggccaggagg gtaca L._A.fg" gggaccagtacatgcgcaccggggagggcticcigtgtgtgtttg
ccatcaacaacaccaagtcttttgaggacatccaccagtacagggagcagatcaaacgggtgaaggactcgg
atgacgtgcccatggtgctggtggggaacaagtgtgacctggctgcacgcactgtggaatctcggcaggctcag
gacctcgcccgaagctacggcatcccctacatcgagacctcggccaagacccggcagggagtggaggattgt
gggcaagagtgcgctgaccatccagctgatccagaaccattttgtggacgaatacgaccccactatagaggatt
cctaccggaagcaggtggtcattgatggggagacgtgcctgttggacatcctggataccgccggccaggagga
gtacagcgccatgcgggaccagtacatgcgcaccggggagggcttcctgtgtgtgtitgccatcaacaacacca
agtcttttgaggacatccaccagtacagggagcagatcaaacgggtgaaggactcggatgacgtgcccatggtg




.. para Comparacion de
secuencias

ALINEAMIENTO PAREADO

Evidenciar relaciones de
similaridad entre las dos

<=

Seq 2

Métodos graficos : Dotplot sectiencias

Local : Algoritmo de Smith - Waterman

Global: Algoritmo de Needleman y Wunsch
Local: HEA HUMAN vs HEE_HUMAN l
Score: 293.50
HEA HUMAN 2  L$PADKTNVKAAWGKVGAHAGEYGAEALHRMFLSFPTTKTYFPHF 46
HEB HTON 3 LTPERSAVTALVGRY..UVDEVGREALGRLLVVYPNTGRFFESF 45
HEA HUMAN 47 .DLS.....HGSAQVKGHGKKVADALTNAVAHVDDMPNALSALSD 85
HEE_HUMAN 46 GIl)II...EI‘;TPDAVHEI;;IPIf(‘IHI(AII-IEI}II(IL‘!?LGAF;]:)GLLI!II:,II)I:I;..KGTF;TI[;E:: 90
HEA HUMAN 86 LHAHKLRVDPVNFKLLSHCLLVTLAAHLPAEFTPAVHASLDKFLA 130
BB HMAN 91 IHCORLEVDPENYRLLGNVLVCVLAEFGEFTPIOLLYORVVA 135
HEA_HUMAN 131 SVSTVLTSKY 140

Seq 1 HEE_HUMAN 136 G\Ir.;mml.nmgf 145

5id = 45.99 ssimilarity = 64.23
Owverall %id = 43.15 Owverall %similarity = 60.27




A\..-.para Busqueda y comparacion
rapida de secuencias en bases
de datos

METODOS APROXIMADOS / HEURESTICOS

faStA(Pearson y Lipman, 1988)

3 http:/fwww.ch_embnet.org/cgi-bin/blast20_parser.pl - Microsoft: | Elﬁl JE‘ [_[F]x]

jArchivo Edicion Ver Favoritos Heramientas Ayuda

& ) A Q G @ | B
Alrds Ad;:nte Detener Actualizar Inicio ‘ Busqueda  Favoiitos Historial ‘ Correo Inprirnir B L A S T ( Altsch uI et al . 1 990)

| Direccian [&7 hitp://www.ch.embret org/cgi bin/blast20_parser.pl = ona
| Vinculos &]Channel Guide @ ]Hotmail gratuito @] lricio de Intemet € 7Lo mejor delweb 4 ]Novedades de Intemet Explorer 2
3

BLAST2.0 query receipt

Thanks. Your request has been filed with the following data:
51X

3 http://www.ch.embnet.org/cgi-bin/blast20_parser.pl - Microsofts:||E[|El]| 2]} =] sl ES[jsE] =] =2 ]|

| Archivo Edicien Ve Favortos Henamientas Ayuda [

Program: blastp ‘ .
DEREICE0R Sileis A‘:‘I A D@ A’ Fﬁ B @sd F@‘} H%”l Jgﬂv |§ i
. iés aelErte etener ctualizar nicia Usqueda avaiitos storial orreo mprimir
Numb?i: 17904 Direccién [ hip://ww.ch.embnet org/cgi bin/blast20_parser.pl =] ora
SHELS X Vinculos &]Channel Guide & ]Hotmail gratuito € ]Inicio de Intemet €7 Lo mejor delWeb & ]Novedades de Intemet Explorer E
Format: ECAEEISESE {0 Query= sp|E13129 |LUCI_LUCCR|2052D6189E79109F LUCIFERIN 4 |
Sequence: P13129 (548 letters) |
Processing, please wait... Database: swiss
blastall.remote -$ ludwig-blast -p blastp -d swiss /tmp/embnet-tmp/sq.17904.t 81,581 sequences; 29,643,688 total letters
Here are your search results: .
. RSR[5 5000000000 0000000000000000000000000000000060Ga000 done
SIB BLAST network server version 1.1.1 of August 21, 1998
compiled by GNU C version egcs-2.91.60 19981201 {egcs-1.1.1 release)
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ALINEAMIENTOS MULTIPLES

\ .. para Comparacion de Varias
secuencias

1-Carillo y Lipman: -MSA, DCA. —

2-Basado en Segmentos:  -DIALIGN, MACAW.

3-lterativo: -HMMs, HMMER, SAM.

@ 4-Progresivo: -ClustalW, Pileup, Multalign...

—_—— =
— | — MuItipIeAIignmentModej FontSize:1[];|

w i FERRERRRERR FIRERRERRRR * o ORRRERRERRRR

1 DSM523 G GEGE G GGGHG GG
) IBIN2A 5 kG |
IBUN64A G GUGHG
4 125C G GGGRG
5 DSM2478 G GOGRG
6 ATCC43755 GAGTTTG G GIG GCAAGTCGAGCGATGRAC e ¢
ruler ... 10........ ... 0. ... 50........ 60........ 0. B0........ 9....... 1




ALINEAMIENTOS MULTIPLES
.. para Ensamblaje de secuencias de DNA

A partir de fragmentos de 30 a 800 pares de bases que se deben sobrelapar
y en los que se detectan errores del proceso de secuenciacion y
secuencias repetidas, entre otras.

Hierarchical shotgun sequencing

Genomic DNA
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Shotgun .. .ACCGTAAATGGGCTGATCATGCTTAAA e f ! |
sequence TGATCATGCTTAAACCCTGTGCATCCTACTG. . . P |
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ALINEAMIENTOS MULTIPLES

\ .. para Deteccion de secuencias
codificantes

Como genes, intrones, exones, motivos, patrones en general.

= & [AT] [CG] [AC] [ACGT]* A [TG] [GC]

Modelos de Markov (HMM) para encontrar genes en ADN eucariético
(http://www.cs.jhu.edu/labs/compbio/veil.html);

MORGAN (http://www.cs.jhu.edu/labs/compbio/morgan.html);
CDSB (http://bioinfo.weizmann.ac.il/mb/BlIE/cdsb.hlp.txt);
FGEN (http://bioinfo.weizmann.ac.il/mb/BlIE/fgene.hlp.txt);
GENSCAN (http://genes.mit.edu/GENSCAN.html)




ALINEAMIENTOS MULTIPLES

A\, - Para Andlisis Filogenéticos

Evolucion molecular de familias de proteinas
Creacion de arboles taxonomicos

Reconstruccion evolutiva de rutas metabolicas.
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ALINEAMIENTOS MULTIPLES

.. para Prediccion de Estructuras
3D

CRISTALOGRAFIA DE RAYOS-X
| —> ESPECTROSCOPIA NMR
CRIO-EM

Secuencia nhueva:
MLDTNMKTQLKAYLEKLTKPVELIATLDDSAKSAEIKELL...

Prediccion de estructura secundaria:
LDTNMKTQLKAYLEKLTKPVELIATLDDSAKSAEIKELL ...
HCCCC HCCC BC

Prediccién de estructura 3D: Ab-initio
1. Prediccidon de estructura secundaria PHD
2. Modelacion homéloga SWISS-MODEL

3. Distancia geométrica
., =

MODELAMIENTO MOLECULAR DE LA ESTRUCTURA TERCIARIA DE PROTEINAS




N

1. Escalonamiento
2. Diseno de farmacos

...Modelacion y
Simulacion

3. Modelacion estructural de

acidos nucleicos y
proteinas.




Bioinformatica y analisis de secuencias clasico

Arbol
filogenético

Bases de datos Resultado de la \/\/\/\

Informacion moleculares bisqueda

2 3 T VAVA

E \ — W A VAVAVA
I /

Secuencia ase de datos

B
de motivos
A\VAVAVANEER"® 8
12 B
13
- - Estructura secundaria y
terciaria de proteinas

Prediccion de genes




Nivel de analisis

Definicion

Método de analisis

Conjunto completo de genes de un

Secuenciacion sistematica

GENOMA organismo o sus organelas del ADN
Conjunto completo de moléculas de T .
TRANSCRIPTOMA | ARN mensajero presentes en una H|br||d|_zaC|fon. SAGE (Sef'a'
célula, tejido u 6rgano. analysis of gene expresion)
Total de moléculas proteicas
PROTEOMA presentes en una célula, tejido u Electroforesis bi-dimensional.
organo.
. . Espectroscopia con luz
Conjunto completo de metabolitos . ) ,
(intérme diarioFs) de bajo peso infrarroja. Espetromgtrla de
METABOLOMA masa. Espectrometria con

molecular) en una célula, tejido u
organo.

resonancia nuclear
magnética.

OMIC ???7?

Adaptado de Stephen O. Proteomics: Guilt-by-association goes global. Nature 2000. vol 403, 601-603

..Genomica, Protedmica,
metabolomica

Electroforesis
de proteina

Uni o
Bidimensional

Electroblotting y
clivaje protedlitico con
"Skatole" y Bromuro
Ciandgeno.
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Number of completed genomes

Gendmica

COMPLETED GENOMES*

More than 3,800 organisms have now had their genomes sequenced.
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B Other vertebrates } Eukaryotes
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Virus Non-cellular
2,000 M Archaeal virus
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*Depostited In the International Nucleotide Sequence Database Collaboration

J. Craig Venter. 2010
April. Multiple personal
genomes await.
Nature. 464. 676-677



Genomica




Bioinformatica:
Era post-genomica

X Rapido diseno y desarrollo de
teorias, metodos y plataformas
bioinformaticas

X Utilizados en analisis de datos
&rocedentes de: Proteomica,
etabolomica, Biologia
estructural, biologia evolutiva,
biologia sintética.......

BIOLOGIA DE SISTEMAS



BIOLOGIA DE SISTEMAS

Modeling
tool
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CENTRO DE BIOINFORMATICA

INSTITUTO DE BIOTECNOLOGIA ]
UNIVERSIDAD NACIONAL DE COLOMBIA - SEDE BOGOTA

CBIB @ UNAL

Quines somos

Grupo Interdisciplinario creado en 1998
Clasificacion A de Colciencias.

Responsable del Nodo Colombiano de la Red
Europea de Bilogia Molecular EMBnet desde
2002

Miembro de la Red Iberoamericana de
Bioinformadtica desde 2004




CBIB @ UNAL

Objetivos:

Desarrollo de la bioinformatica como drea de
investigacion, docencia y extension .

Desarrollo de herramientas bioinformaticas para
el manejo y andlisis de datos bioldgicos.

Implementacion, entrenamiento y

Soporte en el uso de herramientas
bioinformadticas .




CBIB @ UNAL

A\ ALTANZAS Il

— 1988 Europa, ahora es una red mundial
nei 31 nodos nacionales, 11 nodos especiales
l =

\

* Educacion, Entrenamiento
* Desarrollo de Software (EMBOSS, SRS)
@.WKM} . _Recursos de ngputo (bases de datos,
e $|B sitios web, servicios)
5’1,3 o « Ayuda y soporte técnico
« ‘wﬂ&{kw * Publicaciones
Red Iberoamericana de Bioinformatica Espana y 10 Paises

latinoamericanos
CYTED
CIENZ A Y TESHOLZS A 4P, EL DESGRATELYD




CBIB @ UNAL

Investigadores

Emiliano Barreto Hernandez. i1BuN. Lider del Grupo
Maria Teresa Reguero Reza. iBuN
José Ramon Mantilla Anaya. iBuN

John Douglas Linch. Instituto de Ciencias Naturales. Facultad de
Ciencias

Fabio Ancizar Aristizabal Gutiérrez. Departamento de Farmacia.
Facultad de Ciencias

Laurent Falquet. instituto Suizo de Bioinformatica

Estudiantes

Pregrado 2. Biologia, Farmacia
Maestria 8. Genética, Microbiologia
Doctorado 2.

Prouccion acddemica

Articulos internacionales 2. Articulos nacionales 7.
Software registrado 5.




_ CBIB @ UNAL
Areas de Investigacion

Salud

Desarrollo de modelos de integracion y analisis para la moleculares y clinicos.

Proyectos:

BLA_ID: Modelo de conocimiento para la deteccién, comparacién, bisqueda y

andlisis de secuencias codificantes de resistencia a antibioticos P-lactdmicos
(http://bioinf.ibun.unal.edu.co/bla_id/)

SINDROME DE FATIGA CRONICA: Identificacién genes, SNPs y rutas
metabdlicas a partir de datos de microarreglos, SNPs y clinicos Utiles en el
diagnostico del SFC.

CANCER DE PANCREAS: mineria de datos para la bdsqueda de relaciones
metabélicas entre genes diferencialmente expresados cancer de pancreas.

(http://bioinf.ibun.unal.edu.co/cbib/pancreas.php)

BLANCOS PROTEICOS EN MALARIA: identificacién de posibles blancos
proteicos (tiles en el desarrollo de vacunas,




_ CBIB @ UNAL
Areas de Investigacion

Nuevas herramientas

Desarrollo de nuevas herramientas bioinformaticas adaptadas a
las necesidades de las nuevas tecnologias de alto rendimiento
de produccion de datos biologicos..

SRSfed: Implementacion de una versién piloto de un Sequence Retrive System
basado en servicios de bases de datos distribuidos entre diferentes
paises de America y Europa. (http://srs.ibun.unal.edu.co/)

BLAME: Blast Made Easy, sistema para la creacién, visualizacién y andlisis de
resultados Blast. (http://bicinf.ibun.unal.edu.co/blame/)
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