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Informacion de todo el genoma

Genomas

Bacteria: 1.6 Mb
(1995)

Eucarionte: 13 Mb
(1997)

e Animal: 100 Mb

(1998)
Humano: 3 Gb
(2001)
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Metodo de secuenciacion de
disparo a todo el genoma
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AN Secuenciar cada fragmento
i i T con acercamiento de disparo
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Alnear secuencias contiguas

Secuencia generada terminada



Transcriptoma: bases de datos con
la expresion de todos los genes

Heatmap de un
microarreglo de
expresion




Proteoma: bases de datos con la

expresion de todas las proteinas

200 PH35 Non-linear IPG 3-10 pHS.S

KDa




Otros datos integrativos

Para entender los
genomas se necesita
informacion de:

e Vias metabdlicas
e Vias regulatorias
e Filogenia
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Crecimiento exponencial de datos

asociados al desarrollo de TIC

@ Bacierial and archeal genome sequences submitled 1o Genbank

Tiolad nurmibe ol anames

@ Cosl to saquance ana million nuclectides @ Cosl to sequance ana human ganoma




Ejemplo del equipo empleado:

Un cluster tipico

Cada nodo tiene cores Cada chasis tiene 16 nodos:

multiples de CPU: B
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Estudio genético: Alzheimer

¢ Cual es el riesgo de enfermar en caso
de encontrar alguna mutacién genética
especifica?

Informacion en
1x10°b
de secuencia de ADN




Analisis GWAS

Estudios de asociacion amplia gendmica
usando herramientas bioinformaticas

Casos y controles
[esporadicos o asociables) Fase |

| | : I |

Tn:l? el Toda la Secuanciacian| |5 ecuenciacio
genotipado resecusncia del exorma de |la regian
del genoma del ganoma objetivo
Obtener los purtos
lgenes candidatos
Validar las variantes causativas Fase Il

en el grupo grande al genctipar
o secuenciar la region objetivo
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Analisis GWAS

llumina 450,000 sitios CpG
usando herramientas bioinformaticas

b
WGRcontrol e o Famals
] ] * Male
300
200
100
) od
4 7
6+ 61
S 3
: 4 - 'L
5
8' 34 .y 3*.
T 2 Fas . 2.
vﬁg
14 - e L . 14
N b
04 e 04




Analisis GWAS

Patron de expresion de proteinas en regiones
especificas
usando herramientas bioinformaticas

Regulation of microtubule depolymerization
Hexose blosynthelic procass
-glutamate import
Regulation of axonogenesis
200 PH3S - Non-lineer IPG 3-10 = pHIS o catabol
: Nuciear import
Ribonucieoside monophosphate metabolism
Vesicle docking
Fatty acd beta-oxiiation
(<) Regulation of apoptosis
Actin filament capping
Axonogenesis =

tRNA aminoacyfation

ATP synthesis cuopled proton transport
egulation of actin filament length
Regulation of synaptic transmission
Ribonucieotide biosynthetic process
Respiratory electron transport chain
Glucose metabolism

(+) Regulation of ubiquitin-protein ligase activity I
nucleobase, nucleoside and nucleotide metabolism
Aa and derivative metabolism
(-) Regutation of protein modification
Intraceliular peotein transport
Macromolecule organization
Organic acid metabolism
Cellutar localization

transport

0 2 4 6 8 10
Fold enrichment



Secuenciar a una persona

Secuencia de ADN

Regulacion
epigenética

Expresion génica




Analisis de redes moleculares

usando herramientas bioinformaticas
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La clave: |a colaboracion

Entre los tres navegadores de genoma principales:

e Ensembl, UCSCy NCBI
e Ensembl Genome Browser
http://www.ensembl.org/
e NCBI Map Viewer
http://www.ncbi.nlm.nih.gov/mapview/
e UCSC Genome Browser
http://genome.ucsc.edu/



http://www.ensembl.org/
http://www.ncbi.nlm.nih.gov/mapview/
http://genome.ucsc.edu/

Navegadores de genoma

e Navegar genes en su contexto gendmico

e \er caracteristicas dentro y alrededor de un gen
especifico

e |nvestigar la organizacion del genoma y explorar
grandes regiones de cromosomas

e Buscary obtener informacion a escala de geny de
genoma

e Comparar genomas



Alzheimer desde la genética

El gen APOE, en el cromosoma
19, consiste de:

e (Cuatro exones
e Tres intrones
e 3597 pares de bases

Entre sus funciones, da
instrucciones para producir |la
proteina apolipoproteina E.

http://ghr.nlm.nih.gov/gene/APOE



http://ghr.nlm.nih.gov/gene/APOE

UCSC Genome browser

http://genome.ucsc.edu/

U CSC Genome Bioinformatics
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About the UCSC Genome Bioinformatics Site

Wlcome 1o the UGSE Genome Browser websile. This site conlains (he reference sequencs and warking draft assemblies for a large colliection of genomes. It also provides porals
o ERCODE data at UCSC (2003 to 2012) and ko the Naardadal project. Download of purchase tha Gencma Browser source oode, of the Gancma Browser in B Box (GES) at ouwr
anling shore.

W encourage you i explons these sequences with cur toots. The Ganome Browser zooms and scrolls over chromesomas, showing the work of annotalors worldwide, The Gane
Sorler shows axpression, homology and other information on groups of genes thal can be nstated in many ways. Blal quickly maps your sequence bo the genome. The Takbs
Browser provides convenient access io the undedying dalabase. VisiGena kis you browse through a large collection of in sy mouse and frog images o examing expression
patierns. Genome Graphs aliows you 1o upinad and display genome.wide data sets.

The UCSC Ganome Browsaer s developed and maintained by the Gencma Bloinformalics Group, 8 coess-deparimaental beam within the LG Santa Cruz Genomics Instibie and the
Center for Biomalecular Science and Engineering (CBSE) at the University of Calfornia Santa Cruz (UCSC). B you have feedback or questions concerming the tools or data on this
wabsite, feal frea bo contact ws on cur public makng list.

The Genome Browser progect team relies on public funding to suppor cur work, Donations are welcome — wa have many mors ideas than owr furding supporis! I yoo
hawe ideas, drop 8 commant in cur suggestion box. _
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To recehe t5 of new genoma assembly releases, new softwane features, updabes and Iraining seminars by email, subscribe ko the gencme-anneunce mailing list.
Plaate sae our Biog lor posts aboul Genome Brawser iools, Seatures, projects and mons.

12 February 2015 = Blat Your Assembly BEub

Assprnbly data hubs, rack hiba (hat llow resarchers 1 annotabs genomes (hal ame pol in the UCSC Ganofme Browsar, can now uss bial io quickly find DMA and probain
Soequencos in their unique assamblios,

While running remale blal servers with the giSener utility, you can now acd lines 1o your assembly hub's gencmes txt Sl Lo infomn the Browser where o send blat searches. Or by
downioading and installing a virial maching Genomae Browser In a Box (GEIE). you can altematively locally run giServees, preinstalied on GBIB, all from your laplog, For mong
infeenation see the Assembly Hub Wiki and the new Clidck Star Guide (o Assembly Hubs.

11 February 2015 - dbSEP 143 Available for hgl® and hgl8


http://genome.ucsc.edu/
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