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Sistema de transfeccidon a base de nanoparticulas
lipidicas que contienen un acido nucleico capaz de
transfectar tanto in vitro como in vivo, con potencial
aplicacion en la prevencion y/o tratamiento de
diferentes enfermedades mediante terapia génica.

Nanoparticula ADN ARN
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10nm

Proteinas

100nm 1pm 10pum 100pm

Microscopia dptica
Citometria

Células

Bacterias

1. Condensacion del ADN
2. Proteccion
3. Liberacion intracelular



Patentes propiedad de UPV/EHU:

P200901664, PCT/ES/2010/070519,

WO 2011/015701 A3:Nanoparticulas lipidicas
para terapia génica

P201031897, PCT/ES2011/070883
Nanoparticulas lipidicas para el tratamiento de
enfermedades oculares



Nuestras aplicaciones:

1. Enfermedades degenerativas de la retina:
Retinosquisis juvenell ligada al cromosoma X
2. Enfermedades metabdlicas: enfermedad de Fabry

3. Enfermedades infecciosas: hepatitis C cronica
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Tomografia de coherencia dptica del ojo izquierdo.
Separacion de la retina interna a nivel de la capa de fibras w
nerviosas vy edema macular quistico.

B Fotografia fundoscopica del
o0jo iZquierdo con esquisis macular,
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Retinosquisis juvenil ligada al
cromosoma X

Administracion en ratones deficientes en el gen RS1

Tratado No tratado
[ESSSSSSSSSSSSe——_—_—_——_—_——_—_———————————— |

¢ Min SH y cols. Mol Ther 2005;12:644-651 dol Pas e Unberstoes. y
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Formulaciéon 1 Formulacion 2

% secreted retinoschisin

Expresion de retinosquisina en células ARPE19 transfectadas con dos
formulaciones (F1 y F2) basadas en nanoparticulas lipidicas.

Rojo: retinosquisina
Azul: nucleos celulares

D Delgado, MA Solinis, AR Gascon y cols. Human Gene Therapy 2012 w
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Estudios in vivo en ratas

o« Administracion intravitrea

Expresion de proteina verde fluorescente en la retina 72 h después de la

administracion intravitrea del vector.
Se transfectan mayoritariamente células ganglionares.

En azul: nucleos. x
D Delgado, MA Solinis, AR Gascon y cols. Human Gene Therapy 2012
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Expresion de proteina verde fluorescente en la retina 72 h después de

la administracion subrretiniana del vector.
Se transfectan mayoritariamente células del epitelio pigmentario de la

retina y fotorreceptores.
En azul: nlcleos ':‘.;5"
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Retinosquisis juvenlil ligaaa al
. , = Y
cromosoma X
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Estudios in vivo en ratas

o Administracion topica en la cornea

Expresion de proteina verde fluorescente en la cornea 72 horas después
de la instilacion topica del vector
En azul: nucleos

*. epitelio corneal

D Delgado, MA Solinis, AR Gascon y cols. Human Gene Therapy 2012 o Pl o
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Estudio Iin vivo en ratones knock-out deficientes en RS1

Intravitrea subrretiniana

Expresion de GFP-RS1 después de 1 semana X
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Dextran and protamine-based solid lipid nanoparticles as potential vectors for the
treatment of X linked juvenile retinoschisis.

Delgado D, Del Pozo-Rodriguez &, Solinis MA, Avilés M, Weber BH, Fernandez E, Rodriguez Gascdn A.
University of the Bazque Country, Pharmacy and Pharmacsutical Technology, Vitoria-Gasteiz, Alava, Spain; diego.delgadoi@ehu.es.

Abstract

The aim of the present study was to analyze the potential application of non-viral vectors based on solid lipid nanoparticles
(SLM) for the treatment of ocular diseases by gene therapy, specifically X linked juvenile retinoschisis (XLRS). Vectors were
prepared with SLMN, dextran, protamine, and a plasmid (pCMS-EGFP or pCEP4-RS1). Formulations were characterized and
the "in vitro" transfection capacity as well as the cellular uptake and the intracellular trafficking were studied in ARPE-19
cells. Formulations were also tested in vivo in Wistar rat eyes and the efficacy was studied by monitoring the expression of
EGFP after intravitreal, subretinal and topical administration. The presence of dextran and protamine in the SLN improved
greatly the expression of retinoschisin and green fluorescent protein in ARPE-19. The nuclear localization signals (MLS) of
protamine, its protection capacity and a shift in the internalization mechanism from caveclae-mediated to clathrin-mediated
endocytosis promoted by the dextran, justify the increase of transfection. After ocular administration of the dextran-
protamine-DMNA-SLMN complex to the rat eyes, we detected the expression of EGFP in various types of cells depending on
the administration route. Our vectors were also able to transfect corneal cells after topical application. We have
demonstrated the potential utility of our non-viral vectors loading XLRS51 plasmid and provided evidence for their potential
application for the treatment of degenerative retina disorders as well as ocular surface diseases.
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Otras apliCacCiones €n €l tratamientao
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0@ enrernmecaces ocujlares
Retina:
Albinismo

Amaurosis congeénita de Leber
Coroidoremia
Degeneracion macular asociada a la edad
Enfermedad de Stargardt
Retinosis pigmentaria
Cornea:
Rechazo del transplante de cornea
Keratitis herpética estromal
Neovascularizacion corneal
Haze corneal
Mucopolisacarosis VII <
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Enfermedad de Fabry
TRATAMIENTO ACTUAL

= Administracion de enzima recombinante: TES

= 2 formulaciones aprobadas (Replagal®,
Fabrazyme®)
Retrasa aparicion de sintomas y mejora calidad de
vida
Desarrollo de anticuerpos, coste elevado y la
eficacia esta condicionada ala administracion en

fases tempranas
200.000 € paciente/ano Ea

Universidad Euskal Herriko
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Enfermedad de Fabry

Células IMFE-1: células
endoteliales derivadas de un
paciente con enfermedad de

Fabry
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Hepatitis C cronica

ARN de Funciona bloqueando la expresion de

interferencia genes con extraordinaria especificidad:

silenciamiento de genes

Ribosome Amino acids Protein

http://en.wikipedia.org/wiki/Sense_(molecular_biology)
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Hepatitis C

IRES (internal ribosome entry site)




Hepatitis C
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Muchas gracias

Alicia Rodriguez Gascon

alicia.rodriguez@ehu.es
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