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Descripcion de las actividades del grupo.

1) Role of PrP® in epilepsy

Rapid progressive dementia such us fast Alzheimer’s disease or prionopathies are
characterized by myoclonus and epilepsy. In humans, a decrease in the cellular prion
protein PrP® can be observed in these diseases. In a collaboration between four
laboratories (J.M. Torres (INIA), Giuseppe Legname (SISSA), Isidre Ferrer (UB) and
Franc Llorens (Germany) we determined the role of PrP€ in epilepsy. We determined
that in absence of the protein neural excitability increases and neurons become more
sensitive to kainate or glutamatergic insults. These effects can be seen in 4 different
models of Prion diseases with different genetic background. Results were published in
Scientific Reports.

2) Neurodegenerative diseases

We recently determined the role of a natural neural protein PrP€ in the evolution of
Alzheimer’s disease (published in Molecular Neurobiology). Results point to PrP¢ as
neuroprotective factor in Alzheimer’s disease. Further experiments will continue in
this direction, and also will be expanded to Parkinson’s disease. Our hypothesis is that
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PrPC is a cross-link protein between different neurodegenerative diseases presenting
taupathy. In addition, we determined that the N-terminal domain of the protein is the
responsible of these neuroprotective effects.

3) Development of new lab on a chip devices for neurobiological research

We recently developed a new device able to reproduce axon lesioning in vitro in a
single chip (published in RSC Advances). Current experiments of our group in
collaboration with groups of IBEC and CIBER-BBN aimed at developing new lab on
chip devices to mimics and modulate particular neurobiological processes. For
example: cortico-spinal chips to develop genetic studies; molecular gradient
generation for migrating neurons and in silico 3D modeling for neurodegenerative
diseases

Publicaciones cientificas mas relevantes (Ultimos 6 afios)

1. Ansoleaga B, Garcia-Esparcia P, Llorens F, Hernandez-Ortega K, Carmona Tech M,
Del Rio JA, Zerr |, Ferrer 1 (2016) Altered Mitochondria, Protein Synthesis Machinery,
and Purine Metabolism Are Molecular Contributors to the Pathogenesis of Creutzfeldt-
Jakob Disease. J Neuropathol Exp Neurol. Jun 12. pii: nlw048.

2. Del Rio JA*, Gavin R (2016) Functions of the cellular prion protein, the end of
Moore's law, and Ockham's razor theory. Prion.10(1):25-40.

3. Frau-Mendez MA, Fernandez-Vega I, Ansoleaga B, Blanco Tech R, Carmona Tech
M, Del Rio JA, Zerr I, Llorens F, Jose Zarranz J, Ferrer | (2016) Fatal familial
insomnia: mitochondrial and protein synthesis machinery decline in the mediodorsal
thalamus. Brain Pathol. Jun 24. doi: 10.1111/bpa.12408

4. Requena JR, Kristensson K, Korth C, Zurzolo C, Simmons M, Aguilar-Calvo P,
Aguzzi A, Andreoletti O, Benestad SL, Bohm R, Brown K, Calgua B, Del Rio JA,
Espinosa JC, Girones R, Godsave S, Hoelzle LE, Knittler MR, Kuhn F, Legname G,
Laeven P, Mabbott N, Mitrova E, Muller-Schiffmann A, Nuvolone M, Peters PJ,
Raeber A, Roth K, Schmitz M, Schroeder B, Sonati T, Stitz L, Taraboulos A, Torres
JM, Yan ZX, Zerr | (2016) The Priority position paper: Protecting Europe's food chain
from prions. Prion.10(3):165-81.

5. Tomas-Roig J, Piscitelli F, Gil V, Del Rio JA, Moore TP, Agbemenyah H, Salinas-
Riester G, Pommerenke C, Lorenzen S, Beissbarth T, Hoyer-Fender S, Di Marzo V,
Havemann-Reinecke U (2016) Social defeat leads to changes in the endocannabinoid
system: An overexpression of calreticulin and motor impairment in mice. Behav Brain
Res.303:34-43.

6. Vilches S, Vergara C, Nicolas O, Mata A, Del Rio JA, Gavin R (2016) Domain-
Specific Activation of Death-Associated Intracellular Signalling Cascades by the
Cellular Prion Protein in Neuroblastoma Cells. Mol Neurobiol. 53(7):4438-48.

7.Tong Z, Segura-Feliu M, Seira O, Homs-Corbera A, Del Rio JA*, Samitier J* (2015)
A microfluidic neuronal platform for neuron axotomy and controlled regenerative
studies. RSC Advances. 90(20): 73457-73466.



8. Carulla P, Llorens F, Matamoros-Angles A, Aguilar-Calvo P, Espinosa JC, Gavin R,
Ferrer I, Legname G, Torres JM, Del Rio JA (2015) Involvement of PrP(C) in kainate-
induced excitotoxicity in several mouse strains. Scientific reports 5:11971.

9. Vergara C, Ordonez-Gutierrez L, Wandosell F, Ferrer I, Del Rio JA*, Gavin R*
(2015) Role of PrP(C) Expression in Tau Protein Levels and Phosphorylation in
Alzheimer's Disease Evolution. Molecular Neurobiology 51 (3):1206-1220.

10. Reginensi D, Carulla P, Nocentini S, Seira O, Serra-Picamal X, Torres-Espin A,
Matamoros-Angles A, Gavin R, Moreno-Flores MT, Wandosell F, Samitier J, Trepat
X, Navarro X, Del Rio JA (2015) Increased migration of olfactory ensheathing cells
secreting the Nogo receptor ectodomain over inhibitory substrates and lesioned spinal
cord. Cellular and molecular life sciences : CMLS 72 (14):2719-2737.

11. Llorens F, Zafar S, Ansoleaga B, Shafiq M, Blanco R, Carmona M, Grau-Rivera O,
Nos C, Gelpi E, Del Rio JA, Zerr |1, Ferrer | (2015) Subtype and regional regulation of
prion biomarkers in sporadic Creutzfeldt-Jakob disease. Neuropathology and applied
neurobiology 41 (5):631-645.

12. Seira O, Del Rio JA* (2014) Glycogen synthase kinase 3 beta (GSK3beta) at the
tip of neuronal development and regeneration. Molecular Neurobiology 49 (2):931-
944.

13. Llorens F, Ferrer I, Del Rio JA* (2014) Gene expression resulting from PrPC
ablation and PrPC overexpression in murine and cellular models. Molecular
Neurobiology 49 (1):413-423.

14. Tong Z, Seira O, Casas C, Reginensi D, Homs-Corbera A, Samitier J*, Del Rio
JA* (2014) Engineering a functional neuro-muscular junction model in a chip. RSC
Advances 4(97): 54788-54797.

15. Gil V, Nocentini S, Del Rio JA (2014) Historical first descriptions of Cajal-Retzius
cells: from pioneer studies to current knowledge. Frontiers in neuroanatomy 8:32.

16. Bribian A, Nocentini S, Llorens F, Gil V, Mire E, Reginensi D, Yoshida Y, Mann
F, Del Rio JA (2014) Sema3E/PlexinD1 regulates the migration of hem-derived Cajal-
Retzius cells in developing cerebral cortex. Nature communications 5:4265.

17. Vilches S, Vergara C, Nicolas O, Sanclimens G, Merino S, Varon S, Acosta GA,
Albericio F, Royo M, Del Rio JA*, Gavin R* (2013) Neurotoxicity of prion peptides
mimicking the central domain of the cellular prion protein. PloS one 8 (8):70881.

18. Riggio C, Nocentini S, Catalayud MP, Goya GF, Cuschieri A, Raffa V, Del Rio JA
(2013) Generation of magnetized olfactory ensheathing cells for regenerative studies in
the central and peripheral nervous tissue. International journal of molecular sciences 14
(6):10852-10868.

19. Ordonez-Gutierrez L, Torres JM, Gavin R, Anton M, Arroba-Espinosa Al, Espinosa
JC, Vergara C, Del Rio JA, Wandosell F (2013) Cellular prion protein modulates beta-
amyloid deposition in aged APP/PS1 transgenic mice. Neurobiology of aging 34
(12):2793-2804.

20. Llorens F, Hummel M, Pantano L, Pastor X, Vivancos A, Castillo E, Mattlin H,
Ferrer A, Ingham M, Noguera M, Kofler R, Dohm JC, Pluvinet R, Bayes M,
Himmelbauer H, Del Rio JA, Marti E, Sumoy L (2013) Microarray and deep



sequencing cross-platform analysis of the mirRNome and isomiR variation in response
to epidermal growth factor. BMC genomics 14:371.

21. Llorens F, Carulla P, Villa A, Torres JM, Fortes P, Ferrer I, Del Rio JA (2013)
PrP(C) regulates epidermal growth factor receptor function and cell shape dynamics in
Neuro2a cells. Journal of neurochemistry 127 (1):124-138.

22. Llorens F, Banez-Coronel M, Pantano L, Del Rio JA, Ferrer I, Estivill X, Marti E
(2013) A highly expressed miR-101 isomiR is a functional silencing small RNA. BMC
genomics 14:104.

23. Llorens F, Ansoleaga B, Garcia-Esparcia P, Zafar S, Grau-Rivera O, Lopez-
Gonzalez I, Blanco R, Carmona M, Yague J, Nos C, Del Rio JA, Gelpi E, Zerr I, Ferrer
I (2013) PrP mRNA and protein expression in brain and PrP(c) in CSF in Creutzfeldt-
Jakob disease MM1 and VV2. Prion 7 (5):383-393.

24. La Torre A, del Mar Masdeu M, Cotrufo T, Moubarak RS, Del Rio JA, Comella
JX, Soriano E, Urena JM (2013) A role for the tyrosine kinase ACK1 in neurotrophin
signaling and neuronal extension and branching. Cell death & disease 4:e602.

25. Nocentini S, Reginensi D, Garcia S, Carulla P, Moreno-Flores MT, Wandosell F,
Trepat X, Bribian A, Del Rio JA (2012) Myelin-associated proteins block the migration
of olfactory ensheathing cells: an in vitro study using single-cell tracking and traction
force microscopy. Cellular and molecular life sciences 69 (10):1689-1703.

26. Llorens F, Del Rio JA (2012) Unraveling the neuroprotective mechanisms of PrP
(C) in excitotoxicity. Prion 6 (3):245-251.

27. Gil V, Del Rio JA (2012) Analysis of axonal growth and cell migration in 3D
hydrogel cultures of embryonic mouse CNS tissue. Nature protocols 7 (2):268-280.

28. Bribian A, Fontana X, Llorens F, Gavin R, Reina M, Garcia-Verdugo JM, Torres
JM, de Castro F, Del Rio JA (2012) Role of the cellular prion protein in
oligodendrocyte precursor cell proliferation and differentiation in the developing and
adult mouse CNS. PloS one 7 (4):e33872.

29. Llorens F, Hummel M, Pastor X, Ferrer A, Pluvinet R, Vivancos A, Castillo E,
Iraola S, Mosquera AM, Gonzalez E, Lozano J, Ingham M, Dohm JC, Noguera M,
Kofler R, Del Rio JA, Bayes M, Himmelbauer H, Sumoy L (2011) Multiple platform
assessment of the EGF dependent transcriptome by microarray and deep tag sequencing
analysis. BMC genomics 12:326.

30. Llorens F, Gil V, Del Rio JA (2011) Emerging functions of myelin-associated
proteins during development, neuronal plasticity, and neurodegeneration. FASEB
journal 25 (2):463-475.

31. Carulla P, Bribian A, Rangel A, Gavin R, Ferrer |, Caelles C, Del Rio JA, Llorens
F (2011) Neuroprotective role of PrPC against kainate-induced epileptic seizures and
cell death depends on the modulation of JINK3 activation by GIuR6/7-PSD-95 binding.
Molecular biology of the cell 22 (17):3041-3054.

32. Seira O, Gavin R, Gil V, Llorens F, Rangel A, Soriano E, Del Rio JA (2010)
Neurites regrowth of cortical neurons by GSK3beta inhibition independently of Nogo
receptor 1. Journal of neurochemistry 113 (6):1644-1658.



33. Madronal N, Lopez-Aracil C, Rangel A, Del Rio JA, Delgado-Garcia JM, Gruart
A (2010) Effects of enriched physical and social environments on motor performance,
associative learning, and hippocampal neurogenesis in mice. PloS one 5 (6):11130.

34. Gil V, Bichler Z, Lee JK, Seira O, Llorens F, Bribian A, Morales R, Claverol-
Tinture E, Soriano E, Sumoy L, Zheng B, Del Rio JA (2010) Developmental
expression of the oligodendrocyte myelin glycoprotein in the mouse telencephalon.
Cerebral cortex 20 (8):1769-1779.

35. Gavin R, Ferrer I, Del Rio JA (2010) Involvement of Dab1l in APP processing and
beta-amyloid deposition in sporadic Creutzfeldt-Jakob patients. Neurobiology of
disease 37 (2):324-329.

36. Del Rio JA, Soriano E (2010) Regenerating cortical connections in a dish: the
entorhino-hippocampal organotypic slice co-culture as tool for pharmacological
screening of molecules promoting axon regeneration. Nature protocols 5 (2):217-226.

Financiacion

(2016-2019), Funciones de genes implicados en angiogénesis y remodelacion vascular
durante el desarrollo cortical y en neurodegeneracion.

MINECO

Referencia: BFU2015-67777-R

Investigador principal: José A. Del Rio

(2016-2018), Robots biolégicos basados en el control de la unién neuromuscular.
MINECO- PROGRAMA EXPLORA

Referencia: TEC2015-72718-EXP

Investigador principal: Josep Samitier

Papel en el proyecto: CO-IP

(2016-2018) Prionet Spain (Red Nacional de priones)
MINECO

Referencia: AGL2015-71764-REDT

Coordinador: José A. Del Rio

(2015-2018) Role of the cellular prion protein as “cross-talk” protein between [J-
syn/LRRK2 and p-Tau in sporadic and familiar Parkinson’s disease.

Fundacion la Marato TV3

Referencia: 20143410

Investigador principal: José A. Del Rio



