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Otros datos integrativos

Para entender los
genomas se necesita
informacion de:

e Vias metabdlicas
e Vias regulatorias
e Filogenia
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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




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

Lo conocido de APOE en 2015

El gen APOE es polimorfico, con tres mayores alelos:

e APOE E2 (7%) - enlaza pobremente receptores de
superficie. Se asocia con riesgo para
arteriosclerosis.

e APOE E3 (79%) - el «neutral»

e APOE E4 (14%) - asociado a altos niveles de
vitamina D, Alzheimer, apnea del sueno, resultado
desfavorable tras una lesion cerebral traumatica,
acortamiento acelerado de telomeros y
enfermedad cerebrovascular isquémica.



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/

Gene Sorter, APOE

Genome Browser

UCSC Human Gene Sorter
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ucsc Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
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Regulacion epigenética del gen

ucsc Gmumn Elmwsar on Human Feb. 2009 (GRCh37/hg19) Assamhlr
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Gene Sorter, APOE

Genome Browser

UCSC Human Gene Sorter

QENOME  Human
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Variaciones comunes del gen:

ucsc Gonome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
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Alzheimer en 2023

~15 anos atras

Futuro

éRiesgo?

Modificacidon de
factores de riesgo
ambientales

Determinacion de
riesgo genético

Modificacion de
factores de riesgo
genéticos

Restablecimiento de
proteinas afectadas,
vias metabdlicas,
etc.



Informacion altamente cambiante

Diciembre 2013 Abril de 2021
2010 Marzo de 2017 Mayo de 2023
I I I I I >
| | | | |
Gen ATG - 20 genes 33 genes 62 genes Ilggdos a I.Vle.taanaI|S|s <.1Ie
: . : autofagia, variaciones asociadas
dicta el vinculados a relacionados a la n q hei
aminodacido la autofagia  autofagiayla construccion de e APOE E4, Alzheimer
. -, vesiculas y demencias en
metionina - su (AuTophaGy construccion de autofagosomas Latinoamérica.s
2 ’ ’ .
falla puede related) vesiculas focalizacion Proteccidn asociada a
desembocaroer; autofago§orTIa,s Y citoplasma avacuola  la apolipoproteina E4
aterosclerosis. de. focalizacion (Cvt) y APOE4 se contra infecciones
citoplasma a relaciona a entéricas pediatricas
vacuola (Cvt).®>  incrementar riesgo de como ventaja de
demencia por supervivencia en
problemas en el poblaciones
metabolismo de la preindustriales.®
1. http://circres.ahajournals.org/content/104/3/304.full Colina y ciertos
2. http://www.ncbi.nIm.nih.gov/pmc/articles/PMC3442874/ lipidos.*

3. http://www.genenames.org/cgi-bin/genefamilies/set/1022

4. https://www.nia.nih.gov/news/study-reveals-how-apoe4-gene-may-increase-risk-dementia
5. https://content.iospress.com/articles/journal-of-alzheimers-disease/jad221167

6. https://pubmed.ncbi.nlm.nih.gov/37125551/



http://circres.ahajournals.org/content/104/3/304.full
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3442874/
http://www.genenames.org/cgi-bin/genefamilies/set/1022
https://www.nia.nih.gov/news/study-reveals-how-apoe4-gene-may-increase-risk-dementia
https://content.iospress.com/articles/journal-of-alzheimers-disease/jad221167
https://pubmed.ncbi.nlm.nih.gov/37125551/

Aplicaciones de |la bioinformatica

Analisis de secuencias

Analisis de expresion de proteinas
Anotacion de genomas

Analisis de mutaciones en el cancer
Biologia evolutiva computacional
Gendmica comparativa

Acoplamiento proteina-proteina
Prediccion de la estructura de las proteinas
Analisis de expresion génica y de la regulacion
Modelado de sistemas bioldgicos

Medicion de la biodiversidad



Mas informacion

e Swan, Melanie. (2009). Next-generation Personal Genomic Studies: Extending
Social Intelligence Genomics to Cognitive Performance Genomics in Quantified
Creativity and Thinking Fast and Slow hacer mads efectivas las presentaciones

cientificas. http://www.diygenomics.org/files/AAAl 2013 SWAN.pdf

e Prada, Diddier, MD. (2015). Bioinformdtica. Laboratorio de Epigenética
ambiental, Escuela de Salud Publica, Harvard.
http://www.hsph.harvard.edu/biostatistics/bioinformatics-computational-
biology/

e Jacob, Joachim (2011). Basic bioinformatics concepts, databases and tools.
Module 5. Genome browsers and interpretation of gene lists.
http://www.slideshare.net/joachimjacob/mod5-intro-
h12011genomebrowsers?qid=ca415995-3fd3-475b-b929-
a7c101253e14&v=default&b=&from search=4

e Epigenie. Histone H3K27. http://epigenie.com/key-epigenetic-players/histone-
proteins-and-modifications/histone-h3k27/
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http://www.hsph.harvard.edu/biostatistics/bioinformatics-computational-biology/
http://www.hsph.harvard.edu/biostatistics/bioinformatics-computational-biology/
http://www.slideshare.net/joachimjacob/mod5-intro-h12011genomebrowsers?qid=ca415995-3fd3-475b-b929-a7c101253e14&v=default&b=&from_search=4
http://www.slideshare.net/joachimjacob/mod5-intro-h12011genomebrowsers?qid=ca415995-3fd3-475b-b929-a7c101253e14&v=default&b=&from_search=4
http://www.slideshare.net/joachimjacob/mod5-intro-h12011genomebrowsers?qid=ca415995-3fd3-475b-b929-a7c101253e14&v=default&b=&from_search=4
http://epigenie.com/key-epigenetic-players/histone-proteins-and-modifications/histone-h3k27/
http://epigenie.com/key-epigenetic-players/histone-proteins-and-modifications/histone-h3k27/
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