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Pietro Fazzari 
CBM. Severo Ochoa, Madrid, Spain 

NGR1 forward and intracellular signalling: a double edged 

scalpel for cortical neurons 

 

How do genes involved in brain diseases affect cortical circuits? Specifically, in 

our research we focused on the role of NRG1, a major schizophrenia risk gene, 

during the formation of cortical assemblies. Nrg1 forward signalling controls the 

formation of cortical inhibitory circuits via its receptor ErbB4. We found that 

ErbB4 is expressed by interneurons that establish inhibitory connections on the 

axon and on the soma of pyramidal neurons. Ultrastructural analysis revealed 

that ErbB4 localizes to axon terminals and postsynaptic densities of 

interneurons. In addition, gain and loss of function experiments demonstrated 

that Nrg1/ErbB4 signalling promotes both the establishment of excitatory 

synapses formed by excitatory neurons onto interneurons and of inhibitory 

synapses onto the pyramidal cells. Additionally, Nrg1 intracellular signalling 

controls excitatory transmission and synaptic plasticity downstream to Aph1bc-

γ-secretase, a protease involved in Alzheimer’s Disease. In particular, we found 

that Nrg1 intracellular signalling promotes spine formation and excitatory 

synaptic transmission in vitro and in vivo. Moreover, abrogation of Aph1bc-γ-

secretase/Nrg1 intracellular signalling strongly impaired long term synaptic 

plasticity. Finally, our recent findings on PLD3, a risk gene for Alzheimer’s 

Disease, indicate that PLD3 is not involved in APP processing. Instead, we found 

that PLD3 is required for lysosomal system in cortical neurons. 

 
Pietro Fazzari, Katrien Horre, Amaia M. Arranz, Carlo Sala Frigerio, Bart De 

Strooper Alzheimer’s disease PLD3 gene and processing of the Amyloid Precursor 
Protein . Nature, in press, 2016 

Fazzari P, Snellinx A, Sabanov V, Ahmed T, Serneels L, Gartner A, Shariati 
SA, Balschun D, De Strooper B. Cell autonomous regulation of hippocampal 
circuitry via Aph1b-γ-secretase/neuregulin 1 signalling. Elife, 2014. 

Fazzari P, Paternain AV, Valiente M, Pla R, Lujan R, Lloyd k, Lerma J, Marin 
O & Rico B.. Nature, 2010. 

  

 The 2016 CajalXmas 

A Christmas meeting at the Cajal 

The CajalXmas is a scientific and social  meeting to bring together young 

and independent researchers from all over Spain and abroad to discuss 

and present their work in an informal environment during our 

traditional Christmas toast. 

This one-day meeting is conceived to 

attract neuroscientists with potential 

interest in joining our institute or 

independent researchers with interest in 

scientific collaboration and discussion 

Our focus 

This year we bring the focus to some of the Instituto Cajal strategic lines, 

including  

 Developmental neurobiology 

 Traslational neuroscience 

 Neuroimaging studies 
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Scientific Program 
 

9.00-9.10 Welcome and presentation 

9.10-9.40 María del Rosario Fernández, Centro Nacional de Biotecnología. Madrid, 

Spain. 

                       3D electron tomography of brain tissue unveils distinct Golgi structures that sequester 

cytoplasmic contents in neurons 

09.40-10.10 Neibla Priego, Centro Nacional de Investigaciones Oncológicas. Madrid, Spain 

                      Reactive astrocytes in brain metastasis: Complex behaviors that could                        

uncover potential therapies. 

10.10-10-40 Cristina Sánchez Camacho, Universidad Europea. Madrid. Spain 

                       Membrane type-4 matrix metalloproteinase (MT4-MMP) is required for angiogenesis 

during brain development 

10.40-11.10 Alberto Perez Álvarez, Center for Molecular Neurobiology, Hamburg,  

Germany 

                      Fast dynamics of endoplasmic reticulum in relation to spine plasticity  

11.10-11.25 Coffee break  

11.25-11.55 Rubén Salvador, Universidad Politécnica de Madrid. Madrid, Spain 

                       Hyperspectral  Imaging Framework For Brain Cancer Detection 

11.55-12.25 Miguel Ramírez Moreno, Centre for Biological Sciences and Institute for Life 

Sciences, University of Southampton, Southampton, UK 

                       The small GTPase RHO1 aligns peptidergic control of behavioural rhythms with 

molecular oscillator function 

12.25-12.55   Cristina García Cáceres, Institute for Diabetes and Obesity. Garching, 

Germany  

                       T3-induced food intake requires UCP2 function in astrocytes 

12.55-13.00 Break 

13.00-13.30 Asier Aristieta, Institute de Maladies Neurodegeneratives. Bordeaux, France.  

                       Optogenetic and electrophysiological study of the basal ganglia indirect pathway 

13.30-14.00 Shira Knafo, Biophysics Institute (CSIC-UPV/EHU). Bilbao, Spain.  

                       New Tools for Improving Cognitive Functioning 

14.00-14.30 Pietro Fazzari,  CBM Severo Ochoa. Madrid, Spain 

                       NRG1 forward and intracellular signalling: a double edged scalpel for cortical neurons 

14.30-16.30 Christmas toast and Poster session 

16.30-18.00 Visits to laboratories and informal discussion   

 

  

Shira Knafo 
Molecular Cognition Laboratory, Biophysics Institute (CSIC-

UPV/EHU). Bilbao, Spain. 

New Tools for Improving Cognitive Functioning 

 

Alzheimer's disease (AD) affects more than 5% of the population worldwide and 

it involves significant cognitive impairment. Despite the severe problem this 

deterioration creates, an appropriate solution is still not available. Until recently, 

standard approaches to treat AD attempted to lower the levels of beta-amyloid, 

the toxic protein that accumulates in the brains of AD patients. However, we 

recently discovered a new approach to prevent memory loss in animal models of 

AD that does not target beta-amyloid. Our innovative approach is designed to 

protect the synapses that are affected by this disease, and thereby protect 

memory itself. As we now know that defects in synaptic plasticity are 

responsible for memory impairment in cognitive disorders, we currently focus 

on how to strengthen these synaptic connections, in order to prevent memory 

loss and to promote its recovery. I will describe the variety of approaches to 

improve synaptic function as a strategy to enhance cognitive function in health 

and disease. 

 
Knafo, S.*, C. Sánchez-Puelles, E. Palomer, I. Delgado, J. E. Draffin, M. Mingo, 

T. Wahle, K. Kaleka, I. Pereda-Peréz, E. Klosi, E. B. Faber, L. Lozano-Montes, A. 
Ortega-Molina, F. Wandosell, J. Viña, C. G. Dotti, R. Pulido, N. Z. Gerges, A. M. Chan, 
M. R. Spaller, M. Serrano, C. Venero and J. A. Esteban*. PTEN Recruitment 
Controls Synaptic and Cognitive Function in Alzheimer’s Models. Nature 
Neuroscience, 19(3): 443-453, 2016. * Corresponding Author. 

Knafo, S.*, C. Venero, C. Sanchez-Puelles, I. Pereda-Perez, A. Franco, C. Sandi, 
L. M. Suarez, J. M. Solis, L. Alonso-Nanclares, E. D. Martin, P. Merino-Serrais, E. 
Borcel, S. Li, Y. Chen, J. Gonzalez-Soriano, V. Berezin, E. Bock, Defelipe J. and  
Esteban J. A.*. Facilitation of AMPA receptor synaptic delivery as a molecular 
mechanism for cognitive enhancement. PLoS Biology, 2012. 10(2): p. e1001262. 
p. 01-17. * Corresponding Author. 

Franco, A.*, Knafo, S.*, I. Banon-Rodriguez, P. Merino-Serrais, I. Fernaud- 
Espinosa, M. Nieto, J. J. Garrido, J. A. Esteban, F. Wandosell and I. M. Anton WIP is 
a negative regulator of neuronal maturation and synaptic activity. Cerebral 
Cortex, 2012. 22(5): p. 1191-202. 
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Asier Aristieta  
Institut des Maladies Neurodégénératives. Bordeaux, France 

 

Optogenetic and electrophysiological study of the basal 

ganglia indirect pathway 

The focus of this study is to elucidate the information processing among the 

different nuclei in the basal ganglia in control and parkinsonian conditions (6-

OHDA-lesioned rodents). To tackle this issue, we are using genetically modified 

mice and electrophysiological and optogenetic tools. Using D2-Cre and Nkx2-1-

Cre mice lines I have analyzed the information processing in the indirect pathway 

of the basal ganglia. We found that the excitation of D2-expressing medium spiny 

neurons in the Striatum induces different effect on Globus Pallidus neurons. 

Moreover, excitation and inhibition of Globus Pallidus neurons modify the 

electrophysiological parameters of Substantia Nigra pars Reticulata neurons. 

Additionally, the effect of the Globus Pallidus on the Substantia Nigra pars 

Reticulata can be direct or indirect through the Subthalamic nucleus. 

 

Requejo C, Ruiz-Ortega JA, Bengoetxea H, García-Blanco A, Herrán E , Aristieta A, 
Igartua M, Pedraz J.L, Ugedo L, Hernández RM, Lafuente JV. Morphological 
changes in a severe model of Parkinson’s diseaseand its suitability to test the 
therapeutic effects of microencapsulated neurotrophic factors. Molecular 
Neurobiology (accepted). 

A Aristieta, J.A. Ruiz-Ortega, C. Miguelez, T. Morera-Herreras, L. Ugedo. Chronic L-
DOPA administration increases the firing rate but does not reverse enhanced slow 
frequency oscillatory activity and synchronization in substantia nigra pars 
reticulata neurons from 6-hydroxydopamine-lesioned rats. Neurobiology of 
Disease 02/2016; 89. DOI:10.1016/j.nbd.2016.02.003 

A Aristieta, T Morera-Herreras, J A Ruiz-Ortega, C Miguelez, I Vidaurrazaga, A 
Arrue, M Zumarraga, L Ugedo: Modulation of the subthalamic nucleus activity by 
serotonergic agents and fluoxetine administration. Psychopharmacology 11/2013; 
231(9). DOI:10.1007/s00213- 013-3333-0 

  

Mª del Rosario Fernández 
Centro Nacional de Biotecnología-CSIC. Madrid, Spain 

 

3D electron tomography of brain tissue unveils distinct 

Golgi structures that sequester cytoplasmic contents in 

neurons  
 

Macroautophagy is morphologically characterized by autophagosome 

formation. Autophagosomes are double-membrane vesicles that sequester 

cytoplasmic components for further degradation in the lysosome. Although, 

basal autophagy is crucial for intracellular quality control in post-mitotic cells, 

surprisingly, the number of autophagosomes in post-mitotic neurons is very 

low, suggesting that alternative degradative structures may exist in neurons. To 

explore this possibility, we have examined neuronal subcellular architecture by 

3D electron tomography of mouse brain tissue preserved in close-to-native 

conditions by high-pressure freezing. We found that sequestration of neuronal 

cytoplasmic contents occurs at the Golgi complex in distinct and dynamic 

structures that coexist with autophagosomes in the brain. These structures 

label for proteolytic enzymes, and lysosomes and late endosomes are found in 

contact with them, suggesting that the sequestered material is degraded inside 

them. The maintenance of subcellular architecture is paramount for cellular 

homeostasis, which is particularly relevant for neurons. Our findings highlight 

the key role that 3D electron tomography, together with tissue rapid freezing 

techniques, will have for gaining new knowledge about subcellular architecture 

both in health and disease conditions.   

 

Maria Rosario Fernandez-Fernandez*, Desire Ruiz-Garcia, Eva Martin-
Solana,  Francisco Javier Chichon, Jose L. Carrascosa and Jose-Jesus Fernandez*. 
3D Electron Tomography of brain tissue unveils distinct Golgi structures that 
sequester cytoplasmic contents in neurons. In press in J Cell Science.  
*corresponding authors 

Jesus F. Torres-Peraza, Tobias Engel, Raquel Martin-Ibañez, Amaya Sanz-
Rodriguez, M. Rosario Fernandez-Fernandez, Miriam Esgleas, Josep M. 
Canals, David C. Henshall and Jose J. Lucas. Protective neuronal induction of 
ATF5 in endoplasmic reticulum stress induced by status epilepticus. Brain, 136, 
1161–1176 (2013). 

Maria Rosario Fernandez-Fernandez, Isidro Ferrer and Jose J. Lucas. 
Impaired ATF6 processing, decreased Rheb and aberrant neuronal cell cycle 
re-entry in Huntington´s disease. Neurobiology of Disease, 41,23-32 (2011). 
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Neibla Priego 
CNIO: Centro de Investigaciones Oncológicas. Madrid, Spain 

 

Reactive astrocytes in brain metastasis: Complex behaviors 

that could uncover potential therapies 

Brain metastasis remains an unmet clinical need. In spite of major 

breakthroughs in the therapy of disseminated disease, treating metastasis in the 

brain is not efficient with current systemic approaches. Astrocytes perform a 

diverse number of functions in the normal brain such as maintenance of the 

blood-brain barrier or modulating synaptic plasticity, but when injuries affect 

brain they modify their behavior and become involved in the brain response. 

Here, we have found that reactive astrocytes are surrounding metastatic lesions, 

showing that during the early stages of brain colonization they play important 

roles eliminating many of the potential metastasis initiating cells, but with time 

they become more permissive respect to metastasis. A subpopulation of reactive 

astrocytes are characterized by de novo expression of the transcription factor 

Stat3 exclusively located in the vicinity of established brain metastasis, that has 

been found also in breast cancer, lung cancer and melanoma, among others. We 

propose that brain metastatic cells could be actively inducing Stat3 signaling in 

reactive astrocytes to generate a pro-metastatic niche that allows cancer cells to 

maintain their growth. Given the well-established role of Stat3 as an immune-

suppressive molecule, we hypothesize that Stat3 signaling could be acting as a 

hub responsible for blocking innate and acquired immunity in the brain affected 

with metastasis. Understanding the role of astrocytes especially at more 

advanced stages of the disease is of ultimate interest in order to study the 

possibility to develop novel therapies aimed to target a pro-metastatic 

microenvironment. 

M. Arechederra*, N. Priego*, A Vázquez-Carballo, C Sequera, A Gutiérrez-
Uzquiza, MI Cerezo-Guisado, S Ortiz-Rivero, C Roncero, A Cuenda, C Guerrero, A 
Porras. “p38 MAPK down-regulate fibulin 3 expression through methylation of 
gene regulatory sequences. Role in migration and invasion. J Biol Chem. 2015 
Feb 13;290(7):4383-97. 

N Priego*, M Arechederra*, C Sequera, P Bragado, A Vázquez-Carballo, A 
Gutiérrez-Uzquiza, V Martín-Granado, JJ Ventura, MG. Kazanietz, C Guerrero and 
A Porras. C3G knock-down enhances migration and invasion by increasing Rap1-
mediated p38α activation, while it impairs tumor growth through p38α-
independent mechanisms. Oncotarget. 2016 Jun 7. 

 

  

Cristina García Cáceres  
Institute for Diabetes and Obesity. Garching, Germany 

 

T3-induced food intake requires UCP2 function in astrocytes 

Neuronal circuits respond to circulating nutrients and afferent endocrine signals 

by projecting appropriate efferent signals to control feeding centers to maintain 

a balanced energy metabolism and stable body weight. Intrigued by our recent 

discoveries that astrocytes are as responsive as neurons to metabolic factors and 

play an important role in the regulation of the activity of feeding centers (1-4), 

we investigated if the uncoupling protein 2 (UCP-2) in astrocytes matters for the 

control of energy homeostasis by generating astrocyte specific (hGFAP-

CreERT2) loss-of-function mouse model for UCP2. Mice lacking UCP2 

(GFAPUCP2 KO mice) in astrocytes did not exhibit alterations in body weight, 

body composition or systemic glucose metabolism. However, those mice showed 

alterations in food intake behavior when were subjected to situations where 

hypothalamic UCP2 activity is required such as fasting or elevated peripheral T3 

(3,5,3′- triiodo-l-thyronine) levels. Specifically, we found that the lack of UCP2 in 

astrocytes exacerbated fasting induced hyperphagia and blunted the effect of T3 

to stimulate food intake without affecting its role to increase energy 

expenditure. Finally, the loss of UCP2 in astrocytes increased the susceptibility 

to gain body weight and associated metabolic complications such as glucose 

intolerance in response to a high fat high sugar diet (HFHS) feeding. Overall 

these findings suggest a potential role of astrocytes to regulate the effect of T3 in 

increasing food intake via UCP2 and which absence increases the risk to develop 

HFHSinduced obesity and type-2 diabetes. 

Garcia-Caceres C, Quarta C, Varela L, Gao Y, Gruber T, Legutko B, Jastroch M, 
Johansson P, Ninkovic J, Yi CX, Le Thuc O, Szigeti-Buck K, Cai W, Meyer CW, 
Pfluger PT, Fernandez AM, Luquet S, Woods SC, Torres-Aleman I, Kahn CR, Gotz 
M, Horvath TL, Tschop MH. Cell. 2016;166(4):867-880. 

Garcia-Caceres C, Fuente-Martin E, Burgos-Ramos E, Granado M, Frago LM, 
Barrios V, Horvath T, Argente J, Chowen JA. Endocrinology. 2011;152(5):1809-
1818. 

Kim JG, Suyama S, Koch M, Jin S, Argente-Arizon P, Argente J, Liu ZW, Zimmer 
MR, Jeong JK, Szigeti-Buck K, Gao Y, Garcia-Caceres C, Yi CX, Salmaso N, 
Vaccarino FM, Chowen J, Diano S, Dietrich MO,Tschop MH, Horvath TL. Nat 
Neurosci. 2014;17(7):908-910.  
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Miguel Ramírez Moreno 
Centre for Biological Sciences and Institute for Life Sciences, 

University of Southampton, Southampton, UK 

 

The small GTPase RHO1 aligns peptidergic control of 

behavioural rhythms with molecular oscillator function 

 
Circadian clocks constitute timekeeping systems that allow a wide range of 

organisms to anticipate daily environmental changes and organize physiological 

function in the most optimized schedule. The fruit fly, Drosophila melanogaster 

has proven to be a powerful and representative model for the study of circadian 

rhythms. A genetic screen uncovered a role for the small GTPase RHO1, a key 

regulator of actin dynamics, in circadian locomotor behaviour. Flies with a single 

working copy of Rho1 or transgenic knockdown of Rho1 exhibited weakened 

clock function that manifested itself in accelerated temperature-mediated 

resetting of their clocks, and reduced rhythmicity in conditions of constant 

temperature and darkness (DD). Spatio-temporal mapping of these phenotypes 

identified contributions from both the peptidergic ventral lateral neurons 

expressing the neuropeptide Pigment Dispersing Factor (PDF) as well as PDF-

negative clock neurons. Transgenic knockdown of Rho1 did blunt the diurnal 

and circadian rhythms of remodelling of the dorsal PDF-secreting projections of 

the small ventral lateral neurons (s-LNvs). Yet, the behavioural phenotype of 

clock-specific Rho1 knockdown was different from that of complete loss of PDF 

signalling in terms of the daily locomotor activity profile in light-dark cycles and 

the degree of arrhythmia in DD conditions. Taken together, our results indicate 

that RHO1 acts in both the PDF-expressing s-LNvs as well as PDF-negative clock 

neurons to permit clock-controlled PDF signalling and behavioural output. 

  

Cristina Sánchez Camacho 
Universidad Europea. Madrid, Spain 

 

Membrane type-4 matrix metalloproteinase (MT4-MMP) is 

required for angiogenesis during brain development 

 
During brain angiogenesis, endothelial cells (EC) from blood vessels of the 

perineuronal vascular plexus (PNVP) on the brain surface invade and migrate 

into the neuroepithelium. Matrix metalloproteinases (MMPs), a large group of 

endopeptidases that degrade all components of the extracellular matrix, have 

been related with sprouting angiogenesis in the neural tube. We have focused on 

the membrane-type MMPs (MT-MMPs) that are anchored to the cell membrane, 

in particular MT4-MMP (MMP17) that is tethered to the cell surface via a 

glycosylphosphatidylinositol moiety. Here, we show that MT4- MMP is initially 

expressed in the PNVP and by E10.5 is also located in EC of the first blood 

vessels that migrate and enter the neural tissue. Our results also demonstrate 

that the presence of MT4-MMP is necessary for VEGF-induced EC migration. 

Thus, mouse lung EC derived from Mt4-mmp-/- mice showed reduced migration 

compared to wild type animals in transwell migration assays. Accordingly, MT4-

MMP is required for the proper formation of the vascular plexus in the 

developing brain. Mutant embryos revealed vascular defects characterized by 

limited number and density of junctions and a reduced vessels area as well as 

compromised number of macrophages. Our preliminary data indicate similar 

results in the analysis of the angiogenesis in the postnatal retina. 

Blanco MJ, Rodríguez I, Learte AIR, Clemente C, Seiki M, Arroyo AG, Sánchez-
Camacho C. (2016). Expression analysis of membrane type 4-matrix 
metalloproteinase (MT4-MMP/MMP17) during mouse embryonic development. 
PLOS One. (in preparation).  

Martin-Alonso M, Garcia-Redondo AB, Guo D, Camafeita E, Martinez F, Alfranca 
A, Mendez-Barbero N, Pollan A, Sánchez-Camacho C, Denhardt DT, Seiki M, 
Vazquez J, Salaices M, Redondo JM, Milewicz DM, Arroyo AG. (2015). Deficiency 
of MMP17/MT4-MMP Proteolytic Activity Predisposes to Aortic Aneurysm in 
Mice. Circulation Research. pii: CIRCRESAHA.114.305108.  

Cardozo MJ, Sánchez-Arrones L, Sandonis A, Sánchez-Camacho C, Gestri G, 

Wilson SW, Guerrero I, Bovolenta P. (2014). Cdon acts as a Hedgehog decoy 

receptor during proximal-distal patterning of the optic vesicle. Nature 

Communications. 5:4272.   

1-   
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Alberto Pérez Álvarez  

Center for Molecular Neurobiology Hamburg (ZMNH), 

Hamburg, Germany. 

 

Fast dynamics of endoplasmic reticulum in relation to spine 
plasticity 
 
The precise role of intracellular organelles in spines is poorly understood, but 
there is evidence for effects on synaptic plasticity. The presence of endoplasmic 
reticulum (ER) allows mGluR-dependent depression and local calcium signalling 
in voluminous dendritic spines which bear strong synapses. However, what 
determines acquisition or loss of the ER by dendritic spines and the impact on 
synaptic properties remains unresolved. Here, we set out to monitor the 
temporal dynamics of ER and synaptic structure. Using multiphoton microscopy, 
we followed GFP-labelled ER and the volume of dendritic spines over time in 
organotypic hippocampal slices. ER movements in and out of spines were much 
more dynamic than previously thought, occurring on a time scale of minutes. 
Interestingly, the volume of dendritic spines was at its maximum at the time of 
ER insertion, pointing to a tight correlation between ER and structural plasticity. 
Inducing spine structural plasticity (sLTP) by repetitive two photon glutamate 
uncaging, we observed that spines were typically invaded by ER immediately 
after sLTP induction. Spines that contained stable ER before sLTP induction did 
not grow further. We found that fast ER dynamics depended on myosin Va 
activity and were positively modulated by glutamate receptors. Expressing in 
single CA1 neurons a myosin Va (MyoVa) dominant negative (DN) pointed to a 
role of this molecular motor in spine ER insertion. MyoVa DN abolished the 
aforementioned fast ER dynamics, reduced the fraction of the stable ER-positive 
spines and blocked LTP induction as revealed by whole cell patch clamp.  

Hernandez-Garzón, E., Fernandez, A.M., Perez-Alvarez, A., Genis, L., Bascuñana, 
P., Fernandez de la Rosa, R., Delgado, M., Angel Pozo, M., Moreno, E., McCormick, P.J., 
Santi, A., Trueba-Saiz, A., Garcia-Caceres, C., Tschöp, M.H., Araque, A., Martin, E.D., 
Torres Aleman, I. (2016) Glia 64:1962-71.  

 
Blumer, C., Vivien, C., Genoud, C., Perez-Alvarez, A., Simon Wiegert, J., Vetter, T., 

Oertner, T.G. (2015) Med Image Anal 19:87-97.  
 
Perez-Alvarez, A., Navarrete, M., Covelo, A., Martin, E.D., Araque, A. (2014) J 

Neurosci. 34:12738-44.  
 

  ) 
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Rubén Salvador  
Research Center on Software Technologies and Multimedia 

Systems. Universidad Politécnica de Madrid. Madrid, Spain 

 

Hyperspectral Imaging Framework for Brain Cancer 
Detection  
 
Gliomas are the most common form of primary brain tumours in adults. An 
accurate radical resection of the tumour allows incrementing patients’ survival 
rate. Currently, the main tool for differentiating normal from malignant tissue in 
the operating room remains the educated human eye. Other techniques have 
been developed, but none has succeeded in reliable tissue differentiation. 
Hyperspectral Imaging (HI) is an emerging technology that involves collecting 
hundreds of narrow and contiguous bands from the electromagnetic spectrum. 
The resulting spectral/spatial information is a data-cube composed of a series of 
images captured at different wavelengths. The combination of HI and Machine 
Learning (ML) applied to medical diagnosis arises as a potential solution for 
precise real-time detection of tumour boundaries, hence guiding diagnosis 
during surgical interventions. It could also be used as an assisting tool for 
clinical diagnosis or as a kind of virtual pathologist in laboratory experiments. It 
is worth noting how HI is a non-contact, non-ionizing and minimally invasive 
sensing technique that might help in determining histological characteristics 
and in preserving samples destruction. In the European FET project HELICoiD 
(HypErspectraL Imaging Cancer Detection, http://helicoid.eu/), an 
experimental intraoperative setup based on HI cameras has been developed and 
is active at Hospital Doctor Negrín (Las Palmas de Gran Canaria). The HI system 
provides the surgeon with surgical scene information as simulated color images 
indicating the presence or absence of cancer in the exposed tissue. The good 
results obtained so far open vast research avenues for multidisciplinary works 
using HI-based sensing tools that might help in better understanding the 
underlying cancer dynamics.    http://helicoid.eu/ 
 
H Fabelo, S Ortega, C Sosa, R Kiran, D Ravi, R Salvador, G Callico, A Szolna, JF Pineiro, 
S Bisshop, AJ O'Shanahan, B Stanciulescu, GZ Yang, E Juarez, R Sarmiento, A Novel 
Framework for Brain Cancer Detection based on Spatial-Spectral Hyperspectral Image 
Classification, 2016 Conf. Design of Circuits and Integrated Systems (DCIS) 
 
R Salvador, H Fabelo, R Lazcano, S Ortega, D Madroñal, G Callico, E Juarez, C Sanz, 
Toward Efficient Embedded Implementations of KNN-based Spatial-Spectral 
Classification In Hyperspectral Imaging for Cancer Detection, 2016 Conf. Design of 
Circuits and Integrated Systems (DCIS) 
 
R Salvador, H Fabelo, R Lazcano, S Ortega, D Madroñal, GM Callicó, E Juarez, C Sanz, 
“HELICoiD Tool Demonstrator for Real-Time Brain Cancer Detection”, 2016 
Conference on Design and Architectures for Signal and Image Processing (DASIP), 
Rennes, 2016, IN PRESS 
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