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El albinismo
NO es una enfermedad

El albinismo
es una condicion genetica
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187 personas con albinismo

1 de cada 15 personas con las que nos cruzamos por Gran V|a

Madrid ~3.183.000 habitantes
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2EDA - Valencia - 2014






ALBA — La Cristalera - 2015
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ST EUROPEAN
DAYS
OF ALBINISM

October 27" & 28" 2012
@ Paris, FRANCE
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des albinismes

1st European Days of Albinism, Paris, France, 27-28 Oct 2012



% 2 2nd European Days of Albinism, Valencia, Spain, 5-6 April 2014
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1Bl 3rd European Days of Albinism,

DAYS OF Milano, Italy, 7-8 April 2016
ALBINISM
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www.albinism.eu

AEDA
Oslo
Norway
7-10 March
2018



Rennes, France
ESPCR
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SAME SUN www.standingvoice.org

www.underthesamesun.com

Albinism
IN AFRICA

albinism-in-africa.com



@ NACIONES UNIDAS

Dia Internacional de Sensibilizacion
sobre el Albinismo

13 de junio de 2015



#yomiroporelalbinismo

#llookoutforalbinism



A movie by

José Manuel
Colén
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BILLACK IVIAN
WHITIEE SKIN

Black Man White Skin
2015 | TV-14 | 1h 18m

This film chronicles the health and social problems
that African albinos face and details the fight waged
on their behalf by advocacy groups in Spain.

NETFLIX

Genres: Documentaries, International
Documentaries, Social & Cultural Docs,
International Movies, Spanish Movies
Director: Jose Manuel Colon
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ASOCIACION PARA LA AYUDA
A PERSONAS CON ALBINISMO

ALBINISMO. Una condicién genética, gt

£

Y ALBINISMO

Una condicidn genética, dos realidades: Espana y Senegal

2009 Photos by Ana Yturralde (Espaiol)



ALBINISME

Une condition génétique, deuxréalités : I'Espagne et le Sénégal

2012 in collaboration with Genespoir (Francais)



1st International Workshop on Oculocutaneous
Albinism in Subsaharian Africa

Douala, Cameroun, 24-25 July 2015
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20 tipos de albinismo
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Genética del albinismo — Panel 1
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Genética del albinismo — Panel 2
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Genética del albinismo — Panel 3

4 v

*
‘0
0. -
. ]
]
0. -
* u
0‘ =
v L
0’ -
* [ ]
0’ ™
* [ ]
* u
0‘ -
*

I T

]




Genética del albinismo — Panel 4
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Genética del albinismo — Panel 5
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Genética del albinismo — Panel 6
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Genética del albinismo — Panel 7
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Genética del albinismo — Panel 8




Albino male Q Albino female
-1 . Non-Albino male ‘ Non-Albino female
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ALBINOCHIP
Diagnostico Genético
de albinismo

=) Un proyecto

- de investigacion
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The Albinochip Project

Analysis design

IPLEX-Sequenom:

Up to 1000 ALBINOCHIP =P mutations NOT detected

mutations
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New mutations

EEEEEEEEEEEEEEEEEN EXOMES h mutationS NOT detected

New mutations
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Seguro que hay mas genes de albinismo en el genoma....

Gene Albinism  Mouse model Complex/function
YR OCA1 Albino Melanogenic enzyme
OCA2 QCA2 Pink-eyed dilute  Chlonde channel in melanogenesis
TYRP1 OCA3 Brown Melanogenic enzyme
SLCa5A2 OCA4 Underwhite Melancgenesis
4q24 QCAS Unknown
SLC24A5  OCA6 K*-dependent Na*/Ca’* exchanger
in melanogenesis

C100RF11 OCA7 Less pigment cells/melanocyte differentiation?
GPR143 0A1 Oal GPCR in melanogenesis
SLC38AS FHONDA Solute carrier/unknown
LYST CHS Beige Organelle fusion or fission
HPS1 HPS1 Pale ear BLOC-3 subunit—membrane transport
AP3B1 HPS2 Pearl AP-3 subunit—membrane transport
HPS3 HPS3 Cocoa BLOC-2 subunit—mermbrane transport
HPS4 HPS4 Light ear BLOC-3 subunit—membrane transport
HPS5 HPSS Ruby eye-2 BLOC-2 subunit—mambrane transport
HPSE HPSE Ruby eye BLOC-2 subunit—mambrane transport
DTNBP1 HPS7 Sandy BLOC-1 subunit—membrane transport
BLOCIS3  HPS8 Reduced BLOC-1 subunit—membrane transport

plgmentation
BLOC1SE  HPS9 Palird BLOC-1 subunit—membrane transport
AP3D1 HPS10 Mocha AP-3 subunit—membrane transport
Bloc1ss Muted BLOC-1 subunit—membrane transport
Bloc1s4 Cappuccino BLOC-1 subunit—membrane transport
Vps33a Buff HOPS subunit—membrane transport
Rab38 Chocolate Membrane transport regulator
Rabggta Gunmetal Membrane transport regulator
Ske7all Subtie gray Cysteine transporter in melancgenesis

Montoliu & Marks PCMR 2016



Las complejidades de la Genética

>20 genes con mutaciones asociadas a albinismo
>250 genes asociados al desarrollo visual

>650 genes asociados a la pigmentacion

>20.000 genes haciendo todo lo demas!

Y el genoma no codificante!



Los genes ocupan apenas un 2% de nuestro genoma

Las secuencias de ADN no genicas ocupan el 98%




Modelos animales de albinismo




Eliminando un elemento regulador alteramos la pigmentacion
Mediante las herramientas CRISPR de edicidn genéetica

il

Davide Seruggia
Santiago Josa



CRISPR




Francis Mojica






.Como funcionan las CRISPR?
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Con CRISPR podemos...

Mutar un gen

Corregir una mutacién de un gen

Editar un gen, cambiar una o varias letras
Eliminar un trozo de un gen

Anadir un fragmento nuevo a un gen
Marcar un gen

Una revolucion en Biologia



CRISPR

Ratones avatar



ATGGGTAGCAACAGTGGGCAGGCTGGCCGCCACATCTATAAATCCCTAGCTGATGATGGCCCCTTTGACT
CTGTGGAGCCGCCTAAAAGACCCACCAGCAGACTCATCATGCACAGCATGGCCATGTTCGGAAGAGAGTT
CTGCTACGCGGTGGAGGCAGCGTATGTGACCCCAGTCCTGCTCAGCGTAGGTCTGCCCAGCAGCCTGTAC
AGCATTGTGTGGTTCCTCAGCCCCATCCTGGGATTCCTGCTGCAGCCCGTGGTCGGATCGGCCAGCGACC
ACTGCCGGTCCAGGTGGGGCCGCCGGAGACCCTACATCCTCACCCTGGGAGTCATGATGCTCGTGGGCAT
GGCTCTGTACCTCAATGGGGCTACTGTTGTAGCAGCTTTGATTGCTAACCCAAGGAGGAAGCTGGTTTGG
GCCATAAGTGTCACCATGATAGGTGTCGTTCTCTTTGATTTTGCTGCCGACTTCATTGATGGGCCCATCA
AAGCCTACTTATTTGATGTCTGCTCCCATCAGGACAAGGAGAAGGGCCTCCACTACCATGCCCTCTTCAC
AGGTTTTGGAGGTGCCCTGGGTTACCTTTTGGGTGCTATAGACTGGGCCCATCTGGAGCTGGGAAGACTG
TTGGGTACAGAATTCCAGGTCATGTTCTTCTTCTCTGCATTGGTGCTCACTTTGTGTTTTACTGTTCATC
TGTGCAGTATCTCTGAAGCCCCACTTACAGAGGTTGCAAAGGGCATTCCCCCACAGCAAACCCCTCAGGA
CCCTCCATTGTCATCAGATGGAATGTACGAGTATGGTTCTATCGAGAAAGTTAAAAATGGTTACGTAAAT
CCAGAGCTGGCAATGCAGGGAGCAAAAAACAAAAATCATGCTGAACAGACTCGCAGGGCAATGACATTAA
AGTCACTGCTGAGAGCACTGGTGAACATGCCTCCTCACTACCGCTACCTTTGCATCAGCCACCTCATTGG
ATGGACAGCCTTCCTGTCCAACATGCTGTTCTTCACAGATTTCATGGGCCAGATTGTGTACCGCGGGGAT
CCCTATAGTGCACACAACTCCACAGAGTTTCTCATCTACGAAAGAGGAGTCGAGGTTGGATGTTGGGGCT
TGTGCATCAACTCCGTGTTTTCCTCACTTTATTCTTACTTTCAGAAAGTTTTGGTATCCTACATTGGATT
AAAGGGTCTTTACTTCACGGGATATTTGCTGTTTGGCCTGGGGACGGGATTTATTGGGCTCTTCCCGAAT
GTCTACTCCACCCTGGTCCTGTGCAGCCTGTTTGGTGTAATGTCCAGCACCCTGTACACTGTGCCCTTTA
ACCTCATTACTGAGTACCACCGCGAGGAAGAAAAGGAGAGGCAGCAGGCCCCAGGAGGGGACCCAGACAA
CAGCGTGAGAGGGAAGGGCATGGACTGCGCCACCCTCACATGCATGGTGCAGCTGGCTCAGATCCTGGTC
GGAGGTGGCCTGGGCTTTCTGGTCAACACAGCCGGGACCGTTGTCGTCGTGGTGATCACAGCGTCTGCGG
TGGCACTGATAGGCTGTTGCTTTGTCGCTCTCTTTGTTAGATATGTGGATTAG



ATGGGTAGCAACAGTGGGCAGGCTGGCCGCCACATCTATAAATCCCTAGCTGATGATGGCCCCTTTGACT
CTGTGGAGCCGCCTAAAAGACCCACCAGCAGACTCATCATGCACAGCATGGCCATGTTCGGAAGAGAGTT
CTGCTACGCGGTGGAGGCAGCGTATGTGACCCCAGTCCTGCTCAGCGTAGGTCTGCCCAGCAGCCTGTAC
AGCATTGTGTGGTTCCTCAGCCCCATCCTGGGATTCCTGCTGCAGCCCGTGGTCGGATCGGCCAGCGACC
ACTGCCGGTCCAGGTGGGGCCGCCGGAGACCCTACATCCTCACCCTGGGAGTCATGATGCTCGTGGGCAT
GGCTCTGTACCTCAATGGGGCTACTGTTGTAGCAGCTTTGATTGCTAACCCAAGGAGGAAGCTGGTTTGG
GCCATAAGTGTCACCATGATAGGTGTCGTTCTCTTTGATTTTGCTGCCGACTTCATTGATGGGCCCATCA
AAGCCTACTTATTTGATGTCTGCTCCCATCAGGACAAGGAGAAGGGCCTCCACTACCATGCCCTCTTCAC
AGGTTTTGGAGGTGCCCTGGGTTACCTTTTGGGTGCTATAGACTGGGCCCATCTGGAGCTGGGAAGACTG
TTGGGTACAGAATTCCAGGTCATGTTCTTCTTCTCTGCATTGGTGCTCACTTTGTGTTTTACTGTTCATC
TGTGCAGTATCTCTGAAGCCCCACTTACAGAGGTTGCAAAGGGCATTCCCCCACAGCAAACCCCTCAGGA
CCCTCCATTGTCATCAGATGGAATGTACGAGTATGGTTCTATCGAGAAAGTTAAAAATGGTTACGTAAAT
CCAGAGCTGGCAATGCAGGGAGCAAAAAACAAAAATCATGCTGAACAGACTCGCAGGGCAATGACATTAA
AGTCACTGCTGAGAGCACTGGTGAACATGCCTCCTCACTACCGCTACCTTTGCATCAGCCACCTCATTGG
ATGGA AGCCTTCCTGTCCAACATGCTGTTCTTCACAGATTTCATGGGCCAGATTGTGTACCGCGGGGAT
CCCTATAGTGCACACAACTCCACAGAGTTTCTCATCTACGAAAGAGGAGTCGAGGTTGGATGTTGGGGCT
TGTGCATCAACTCCGTGTTTTCCTCACTTTATTCTTACTTTCAGAAAGTTTTGGTATCCTACATTGGATT
AAAGGGTCTTTACTTCACGGGATATTTGCTGTTTGGCCTGGGGACGGGATTTATTGGGCTCTTCCCGAAT
GTCTACTCCACCCTGGTCCTGTGCAGCCTGTTTGGTGTAATGTCCAGCACCCTGTACACTGTGCCCTTTA
ACCTCATTACTGAGTACCACCGCGAGGAAGAAAAGGAGAGGCAGCAGGCCCCAGGAGGGGACCCAGACAA
CAGCGTGAGAGGGAAGGGCATGGACTGCGCCACCCTCACATGCATGGTGCAGCTGGCTCAGATCCTGGTC
GGAGGTGGCCTGGGCTTTCTGGTCAACACAGCCGGGACCGTTGTCGTCGTGGTGATCACAGCGTCTGCGG
TGGCACTGATAGGCTGTTGCTTTGTCGCTCTCTTTGTTAGATATGTGGATTAG



ATGGGTAGCAACAGTGGGCAGGCTGGCCGCCACATCTATAAATCCCTAGCTGATGATGGCCCCTTTGACT
CTGTGGAGCCGCCTAAAAGACCCACCAGCAGACTCATCATGCACAGCATGGCCATGTTCGGAAGAGAGTT
CTGCTACGCGGTGGAGGCAGCGTATGTGACCCCAGTCCTGCTCAGCGTAGGTCTGCCCAGCAGCCTGTAC
AGCATTGTGTGGTTCCTCAGCCCCATCCTGGGATTCCTGCTGCAGCCCGTGGTCGGATCGGCCAGCGACC
ACTGCCGGTCCAGGTGGGGCCGCCGGAGACCCTACATCCTCACCCTGGGAGTCATGATGCTCGTGGGCAT
GGCTCTGTACCTCAATGGGGCTACTGTTGTAGCAGCTTTGATTGCTAACCCAAGGAGGAAGCTGGTTTGG
GCCATAAGTGTCACCATGATAGGTGTCGTTCTCTTTGATTTTGCTGCCGACTTCATTGATGGGCCCATCA
AAGCCTACTTATTTGATGTCTGCTCCCATCAGGACAAGGAGAAGGGCCTCCACTACCATGCCCTCTTCAC
AGGTTTTGGAGGTGCCCTGGGTTACCTTTTGGGTGCTATAGACTGGGCCCATCTGGAGCTGGGAAGACTG
TTGGGTACAGAATTCCAGGTCATGTTCTTCTTCTCTGCATTGGTGCTCACTTTGTGTTTTACTGTTCATC
TGTGCAGTATCTCTGAAGCCCCACTTACAGAGGTTGCAAAGGGCATTCCCCCACAGCAAACCCCTCAGGA
CCCTCCATTGTCATCAGATGGAATGTACGAGTATGGTTCTATCGAGAAAGTTAAAAATGGTTACGTAAAT
CCAGAGCTGGCAATGCAGGGAGCAAAAAACAAAAATCATGCTGAACAGACTCGCAGGGCAATGACATTAA
AGTCACTGCTGAGAGCACTGGTGAACATGCCTCCTCACTACCGCTACCTTTGCATCAGCCACCTCATTGG
ATGGAAGCCTTCCTGTCCAACATGCTGTTCTTCACAGATTTCATGGGCCAGATTGTGTACCGCGGGGATC
CCTATAGTGCACACAACTCCACAGAGTTTCTCATCTACGAAAGAGGAGTCGAGGTTGGATGTTGGGGCTT
GTGCATCAACTCCGTGTTTTCCTCACTTTATTCTTACTTTCAGAAAGTTTTGGTATCCTACATTGGATTA
AAGGGTCTTTACTTCACGGGATATTTGCTGTTTGGCCTGGGGACGGGATTTATTGGGCTCTTCCCGAATG
TCTACTCCACCCTGGTCCTGTGCAGCCTGTTTGGTGTAATGTCCAGCACCCTGTACACTGTGCCCTTTAA
CCTCATTACTGAGTACCACCGCGAGGAAGAAAAGGAGAGGCAGCAGGCCCCAGGAGGGGALCCCAGACAAC
AGCGTGAGAGGGAAGGGCATGGACTGCGCCACCCTCACATGCATGGTGCAGCTGGCTCAGATCCTGGTCG
GAGGTGGCCTGGGCTTTCTGGTCAACACAGCCGGGACCGTTGTCGTCGTGGTGATCACAGCGTCTGCGGT
GGCACTGATAGGCTGTTGCTTTGTCGCTCTCTTTGTTAGATATGTGGATTAG
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Enfermedades raras tratadas con CRISPR
en animales

e Distrofia Muscular de Duchenne (DMD)

* Deficiencia en Ornitina transcarbamilasa (OTC)
e Tirosinemia Hereditaria de tipo | (FAH)

e Cataratas congénitas (CRYGC)

* Enfermedad Crénica Granulomatosa (CGD)

e Retinosis pigmentaria (RP)

 Amaurosis Congénita de Leber (LCA)

* Enfermedad de Hungtinton (HD)






* Streptococcus
pyogenes

» Staphylococcus
aureus

Existen
anticuerpos y
Linfocitos T
Anti-Cas9

en muchas
personas

Cas9: Bang Wong, Broad Institute of Harvard and MIT, Cambridge, MA

Matt Porteus
Stanford, CA, USA



Herramientas CRISPR de otras bacterias...
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Base-edited DNA
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http://www.madrimasd.org/default.asp

www.cnb.csic.es/~albino/

Marta Corton, Maria José Trujillo, Carmen Ayuso
lIS-FJD, Madrid, Spain

Maria Torres, Beatriz Sobrino, Angel Carracedo
Universidad de Santiago de Compostela

E. Aller, G. Garcia, R. Rodrigo, José Maria Millan
lIS-La Fe, CIBERER, Valencia, Spain

Robert Aquaron
Marseille, France

José Luis Pedraz, Gustavo Puras
UPV/EHU-CIBER-BBN, Vitoria, Spain

Maria Vittoria Schiaffino
San Raffaele, Milano, Italy

Benoit Arveiler, Fanny Morice-Picard, Alain Taieb
Bordeaux, France

Tamio Suzuki
Yamagata University, Japan

Matias Morin, I. del Castillo, MA Moreno-Pelayo
1IS-RyC, CIBERER, Madrid, Spain
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