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1.1 Executive Summary 

The Centro Interdisciplinario de Neurociencia de Valparaíso (CINV; www.cinv.cl) of the 

Universidad de Valparaíso (UV) was created in 2009 with the purpose of transforming the CINV 

into a reference for Neuroscience in Chile. Becoming a Millennium Institute (MI) in 2011 has 

greatly aided the CINV in contributing to this aim, as well as to the decentralization of science and 

technology in Chile. The main initiatives undertaken since 2011 by the CINV MI are summarized 

below.  

A new house for CINV. Through the UV, the Ministry of Public Works, and the Regional 

Government, we have secured the funds necessary to build a new Center that will accommodate 

CINV personnel and activities ($5000 million pesos, about 8.3 million dollars). The funds will be 

used to restore the building that housed the first National Congress, located in the historic center of 

Valparaíso, and to build state-of-the-art laboratories as well as conference rooms and an interactive 

Neuroscience museum.  

New Investigators. During this first period of the CINV as a MI, we have considerably strengthened 

our Faculty.  Through an international search, the CINV incorporated Dr. Carlos González, a world 

expert in proton channels, and Dr. Andrés Chávez, one of the first to identify the molecular targets 

of endocannabinoids and determine their importance in synaptic function. In addition, a Cooperation 

Agreement between the CINV, the UV, and the Max Planck Society has been signed with the 

purpose of forming two Max Planck Research Groups (MPRGs) at the CINV, each headed by a Max 

Planck Research Leaders (MPRLs). The search for suitable candidates will start in April 2015.  

MPRGs funding will be for 7 years, from the CINV and UV.  This level of funding will allow the 

MPRL to carry out research at the highest level and with independence, with a minimal teaching 

load. Advanced training. Our PhD and Master program in Neuroscience remain strong, with the 

incorporation of a number of excellent students (23 for the PhD and 37 for the Masters during 2011-

2014).  During 2014 we started a new PhD program in Biophysics and Computational Biology, 

based on our expertise in ion channel biophysics, molecular modeling, bioinformatics, and 

mathematical analysis. Networking. A number of publications in prestigious scientific journals show 

that during these four years as a MI the CINV has strengthened considerably its international 

collaborations.  Some examples are given below. 1. A demonstration that minimal changes in 

protein sequence of a transient receptor potential ankiryn1 (TRPA1) ion channel can cause opposite 

temperature sensitivities (Jabba et al. Neuron 82:1. 2014). 2. The appearance of connexin 

hemichannels in denervated skeletal muscles leads to atrophy (Cea et al., PNAS 110:16229, 2013). 

3. The genome of Tetranychus urticae revealed herbivorous pest adaptation (Grbic et al. Nature 

479:487, 2011). 4. The first detailed characterization of a natural rodent model for Alzheimer 

disease (AD) (Ardiles et al., PNAS 109:13835, 2012). Outreach. We have devoted a large effort 

to outreach activities that communicate, to primary and high school students, and to the general 

public, different subjects in neuroscience, and in how science works, reaching about 4.000 

students in the Valparaíso region during the 2011-2014 period.  In addition, the Tertulias 

Porteñas has become a space where a topic in Neuroscience (e.g., conscience) is considered 

from humanistic, artistic, and scientific points of view. This activity is recognized by the 

community as an important cultural event. Through Ciencia al Tiro, students did long-term research 

projects: three of these were selected for the regional Science and Technology meeting. A book 

describing the different activities of Ciencia al Tiro was published: La alegría de la Ciencia (2014). 

We have also created a TV series “Neuromantes” set in Valparaíso, which addresses a neuroscience 

topic of general interest from 2 or more perspectives but which always includes a CINV scientist.  

Research at the CINV deals with several aspects of the fundamental scientific question: How does 

the Nervous System respond to Stimuli in Health and Disease? We are addressing this question 

http://www.cinv.cl/
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along four research lines and one cross-cutting theme. The main advances made by each research 

line are summarized below.   

1.  Structure and Function of Molecular Sensors. This line aims to understand the molecular 

workings of ion channels and pumps. During the 2011-2014 period, we published 31 articles some 

of them in high impact journals (Nat. Comm., PNAS and Neuron) of which 12 are collaborations 

with members of line 1 or other research lines. We incorporated state-of-the-art techniques such as 

patch clamp fluorometry and lanthanide-based resonance energy transfer.  Two highlights of our 

research: i) The first demonstration that temperature alone can open TRPM8 channels (Raddatz et 

al. J.Biol.Chem. 289: 35438, 2014; paper of the Week); and ii).  Elucidation of the voltage-

dependent conformational changes in Ca
2+

 channels using voltage-clamp fluorometry (Pantazis et al. 

PNAS 111: 18381, 2014).   

2. Cellular signaling. By using different molecular tools and animal models we have discovered: (i) 

New roles of connexin (Cx)- and pannexin (Panx)-channels in physiological processes, including 

neuronal plasticity and neurosecretion, (ii) Gain of Cx or Panx hemichannel activity plays a crucial 

role in pathologies such as deafness, neurodegeneration, and muscular atrophy, and (iii) F-actin 

rearrangement by dynamin-2 is critical in the regulation of exocytosis and vesicle trafficking, and in 

the pathomechanism of genetic centronuclear myopathy. In collaborative efforts that includes other 

lines, we have published 57 articles since the beginning of the CINV.   

3. Genetic and Developmental Neuroscience. We continue to make exciting discoveries in 

environment/genome interactions within the developing nervous system, and endocrine regulation of 

neural networks underlying behavior. We generated a fluorescent reporter line for studying neural 

progenitors in the developing nervous system in vivo. We have isolated neural stem cells from the 

adult brain of zebrafish and shown their capacity to regenerate the neuroendocrine cells essential for 

puberty. Using genetically modified Ca
2+

 indicators we have shown in Drosophila that neural 

activity initiated by peptide hormones is correlated with observed behaviors of the animal. Finally 

we have progressed in the understanding how the circadian clock imposes a daily rhythm on 

behavior.   

4. Systems and Circuits Neuroscience. Our work on how the function of a neural circuit in the brain 

changes during the process of aging and/or a neurodegeneration has resulted in publications that 

reported on the characterization of a natural rodent model, Octodon degus, which shows the 

hallmarks of AD during aging, with decreases in memory and neural plasticity (Ardiles et al., PNAS 

109:13835, 2012; Inestrosa et al. Brain Pathology 2014). With Dr. Kirkwood (Hopkins U) we have 

also shown the importance of G-protein receptors for neural plasticity (Huang et al., Neuron 73:497, 

2012). With other CINV members we have continued working on modulation in the retina and on 

Cx-based channels (Vielma et al., PlosOne 9:12, 2014; Ardiles et al. Front. Cell. Neuroscience, 

8:171, 2014).   

5. Cross-cutting. This group applies advanced mathematical modeling and molecular simulation 

methods to study intercellular communication, the activation of ion channels, and the dynamics of 

neurons and neural networks. In collaboration with Line 2, we have recently described a novel water 

pocket in the cytoplasmic region of Cx26 that is essential for the channel activity (Araya et al. 

Biophys J. 107:599 2014). In collaboration with Line 1 we have developed a successful theoretical-

experimental strategy to build different molecular models of the pore of K
+
 , TRP, 

and Ca
2+

 channels (e.g., Poblete et al .J Biol Chem, 290:2086, 2014). We have also interpreted 

mathematically the contribution of TRPM8 in the acute cold sensing and improved methods for the 

stochastic simulation of ion channels (Pezo et al. Front Comput Neurosci, (8:139, 2014). 
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1.2 Resumen Ejecutivo 

 El Centro Interdisciplinario de Neurociencia de Valparaíso (CINV; www.cinv.cl) de la 

Universidad de Valparaíso (UV) fue creado en 2009 con el propósito de convertirse en un referente 

para la Neurociencia en Chile. Constituirse como Instituto Milenio (IM) en 2011 ha ayudado 

enormemente al CINV a conseguir su objetivo, así como a la descentralización de la ciencia y 

tecnología en Chile. A continuación se resumen las principales iniciativas llevadas a cabo por el IM 

CINV desde 2011. 

Un nuevo hogar para el CINV. A través de la UV, el Ministerio de Obras Públicas y el Gobierno 

Regional, hemos asegurado el financiamiento necesario para construir un nuevo Centro que 

albergará las actividades y el personal del CINV. ($5000 millones, aprox. 8.3 millones de dólares). 

Con estos fondos se restaurará el edifico que albergó el primer Congreso Nacional, ubicado en el 

centro histórico de Valparaíso, y se construirán laboratorios de primer nivel, así como salas de 

conferencia y un museo interactivo de Neurociencia. 

Nuevos Investigadores. Durante este periodo del CINV como IM, hemos reforzado 

considerablemente nuestro cuerpo académico. A través de una búsqueda internacional, 

incorporamos al Dr. Carlos González –experto en canales de protones– y al Dr. Andrés Chávez –uno 

de los primeros en identificar los blancos moleculares de los endocanabinoides y en determinar su 

importancia en la función sináptica. Además, hemos firmado un acuerdo de cooperación entre el 

CINV, la UV y la Max Planck Society con el objetivo de formar dos Max Planck Research Groups 

(MPRGs) en el CINV, liderados por Max Planck Research Leaders (MPRLs). La búsqueda por 

candidatos apropiados comenzará en Abril 2015. Los MPRGs serán financiados por 7 años a través 

del CINV y la UV. El nivel de financiamiento permitirá a los MPRLs realizar investigación del más 

alto nivel y en independencia, además de tener una carga docente reducida. Formación Avanzada. 

Con la incorporación de excelentes estudiantes (23 de Doctorado y 37 de Magíster en 2011-2014), 

nuestros programas de Magíster y Doctorado en Neurociencia se han posicionado como un referente 

nacional. En el 2014 lanzamos un nuevo programa en Biofísica y Biología Computacional, sobre la 

base de nuestra experiencia en biofísica de canales de iones, modelación molecular, bioinformática y 

análisis matemático. Redes Varias publicaciones en prestigiosas revistas científicas atestiguan que el 

CINV ha fortalecido considerablemente sus colaboraciones internacionales. Algunos ejemplos son: 

1. Demostrar que cambios mínimos en la secuencia proteica del canal TRPA1 puede causas 

sensibilidades opuestas a temperatura (Jabba et al. 2014 Neuron 82:1). 2. La aparición de 

hemicanales de conexinas en músculo esquelético denervado conduce a atrofia (Cea et al., 2013, 

PNAS 110:16229). 3. El genoma de Tetranychus urticae revela adaptación de pestes herbívoras 

(Grbic et al. 2011, Nature 479:487). 4. La primera caracterización de un modelo roedor natural de la 

enfermedad de Alzheimer (Ardiles et al. 2012, PNAS 109:13835). Extensión. Nos hemos esforzado 

en realizar actividades que comuniquen a escolares y público general diferentes tópicos de 

neurociencia y cómo trabaja la ciencia, llegando a alrededor de 4000 estudiantes de la región de 

Valparaíso en 2011-2014. Las Tertulias Porteñas se han convertido en un espacio donde un tema de 

neurociencia es discutido desde puntos de vista humanísticos, artísticos y científicos. Esta actividad 

es ya reconocida por la comunidad como un importante evento cultural. En Ciencia al Tiro, 

estudiantes realizaron proyectos de investigación, tres de los cuales fueron seleccionados para el 

Congreso Regional Escolar de Ciencia y Tecnología. Publicamos La Alegría de la Ciencia, libro que 

describe las actividades y talleres de Ciencia al Tiro. Produjimos además la serie de TV 

Neuromantes, filmada en Valparaíso, que aborda tópicos de neurociencia desde dos o más 

perspectivas, siempre incluyendo un científico del CINV. 

La investigación en el CINV trata una pregunta científica fundamental: ¿Cómo responde el Sistema 

Nervioso a estímulos, en salud y enfermedad? Abordamos esta pregunta en cuatro líneas de 

investigación y una línea transversal. Los principales avances han sido:  

http://www.cinv.cl/
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1. Estructura y función de Sensores Moleculares. Esta línea quiere entender el funcionamiento 

molecular de canales de iones y bombas. Durante 2011-2014 hemos publicado 31 artículos, algunos 

en revistas de alto impacto (Nat. Comm., PNAS, Neuron), de los cuales 12 son colaboraciones con 

miembros de la Línea 1 u otra. Hemos incorporado técnicas de punta tales como fluorimetría en 

patch clamp y transferencia resonante de energía de Lantánidos. Dos hitos son: i) demostrar que la 

temperatura por sí sola puede activar el canal iónico TRPM8 (Raddats et al. J. Biol Chem 

289:35438, 2014); y ii) dilucidación de los cambios conformacionales dependientes de voltaje en 

canales de Ca
2+

 (Pantazis et al. PNAS 111:18381, 2014).  

2. Señalización Celular. Usando diferentes herramientas hemos descubierto: (i) nuevos roles de los 

canales de conexinas (Cx) y panexinas (Panx) en procesos fisiológicos, incluyendo plasticidad 

neuronal y neurosecreción. (ii) El aumento de la actividad de hemicanales de Cx y Panx tiene un 

papel crucial en patologías como sordera, neurodegeneración y atrofia muscular; y (iii) El rearreglo 

de F-actina por dynamina-2 es crítico para la regulación de la exocitosis y el tráfico vesicular, y en 

los mecanismos patológicos de la miopatía centronuclear genética. En esfuerzos colaborativos que 

incluyen a otras líneas, hemos publicado 57 artículos desde el inicio del CINV.  

3. Neurociencia del Desarrollo y Genética. Continuamos realizando importantes descubrimientos 

sobre interacciones ambiente/genoma en el Sistema Nervioso en desarrollo y en la regulación 

endocrina de redes neuronales que subyacen a comportamientos. Desarrollamos una línea reportera 

fluorescente para el estudio de progenitores neurales in vivo durante el desarrollo del sistema 

nervioso en Pez cebra. Hemos aislado células troncales neurales del cerebro adulto de Pez cebra y 

demostrado su capacidad de regenerar células neuroendocrinas esenciales para la pubertad. Usando 

indicadores de Ca
2+

 modificados genéticamente, hemos demostrado en Drosophila que la actividad 

neuronal iniciada por hormonas peptídicas se correlaciona con comportamientos. Finalmente, hemos 

progresado en entender cómo el reloj circadiano impone un ritmo diario al comportamiento.  

4 Neurociencia de Sistemas y Circuitos. Nuestro trabajo acerca de cómo cambia la función de 

circuitos neurales durante el envejecimiento y/o neurodegeneración, ha resultado en la 

caracterización de un modelo de roedor, el Octodon degus, que muestra las características de la 

enfermedad de Alzheimer durante el envejecimiento, con memoria y plasticidad neuronal 

disminuidas (Ardiles et al., PNAS 109:13835, 2012; Inestrosa et al. Brain Pathology 2014). Junto al 

Dr. Kirkwood (Hopkins U) mostramos la importancia de receptores acoplados a proteínas G para la 

plasticidad neuronal (Huang et al., Neuron 73:497, 2012). Junto a otros miembros del CINV 

continuamos trabajando en la modulación en la retina y en canales de Cx (Vielma et al., PlosOne 

9:12, 2014; Ardiles et al. Front. Cell. Neuroscience, 8:171, 2014).  

5. Línea Transversal. Este grupo aplica modelamiento matemático avanzado y métodos de 

simulación molecular al estudio de la comunicación intercelular, la activación de canales iónicos y 

la dinámica de neuronas y redes neuronales. En colaboración con la Línea 2, hemos descrito 

recientemente un bolsillo acuoso en la región citoplasmática de Cx26, esencial para la actividad del 

canal (Araya et al. Biophys J. 107:599 2014). Junto a la Línea 1, desarrollamos una estrategia 

teórico-experimental para construir modelos del poro de canales TRP, de K
+
 y de Ca

2+ 
(p. ej. Poblete 

et al .J Biol Chem, 290:2086, 2014). Finalmente, hemos interpretado de manera matemática la 

contribución de TRPM8 en la detección del frío agudo y mejorado métodos de simulación 

estocástica de canales iónicos (Pezo et al. Front Comput Neurosci, 8:139, 2014). 
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2. Introduction 

a) Description of the Institute:  

The Centro Interdisciplinario de Neurociencias de Valparaíso (CINV) was created with the purpose 

of expanding the boundaries of science in Chile outside of the gravitational pull of its omnipresent 

capital, Santiago. Our vision was to assemble a multidisciplinary and collaborative community of 

scientists by bringing together neuroscientists from diverse backgrounds such as biophysics, 

chemistry, mathematics, and computer science.  We also thought that it was important for our 

researchers to be relatively free from the many constraints that plague our public institutions and to 

provide them with an environment that would allow them to devote most of their time to research. 

The goals we proposed when we were granted the Millennium Institute (MI) in 2010 were: (1) To 

become a multidisciplinary interregional center; (2) To build a new home for the CINV; (3) To 

create a PhD Program in Biophysics and Computational Biology; And (4) To create a program that 

would provide an opportunity for young scientists to collaborate on long-term multidisciplinary 

research in an independent manner and with access to state of the art facilities.   The challenge for 

the CINV is to develop in Chile a core of faculty that can carry out integrated multidisciplinary 

collaborative research and training programs. 

As an interregional science center, the CINV is already well known to the Chilean scientific 

community; it has also become known to the general public of the region of Valparaíso through its 

many outreach programs (Goal 1). By securing the funds to build a new home for the CINV in a 

historical neighborhood of Valparaiso (Goal 2), we will have a unique center where scientists can 

work collaboratively to create the best neuroscience possible and exploit new concepts and 

technologies. This new home will also greatly help the development and recovery of a Valparaiso 

heritage site. The building will include laboratories, offices, animal facilities, conference rooms, an 

interactive neuroscience museum, cafeteria, and administration; it will be ready by the end 2016. 

The PhD program in Biophysics and Computational Biology (Goal 3) was approved by the 

University governing bodies at the beginning of 2014 and the first cohort of students were selected 

in December 2014.  Courses in this PhD program will in general be short, intensive, and hands-on, 

with the main purpose of transmitting to the student concepts and techniques rather than just 

information. Additionally, with the incorporation of two Max Planck Research groups into the 

CINV, we will provide the best young scientists with a space where they can work for a period of 

several years, be well-funded from the beginning, and work in an absolutely independent manner 

and taking advantage of the whole CINV infrastructure (Goal 4). The general idea is that very good 

young scientists, able to generate some of the most original research in neuroscience, will be able to 

work full time as research scientists without the constraints of teaching, committee work, and the 

need to rapidly obtain funding and secure tenure 

b ) Research Lines:  

1. Structure and Function of Molecular Sensors. The most significant accomplishments of this line 

include: i) With the purpose of measuring molecular distances and conformational changes in ion 

channels, we implemented a lanthanide-based resonance energy transfer set-up and we set up a 

patch clamp fluorometry rig. We have also implemented a system that enables us to optically 

generate submillisecond temperature steps from 20 oC to 60 oC. to measure directly the gating 

kinetics of thermosensitive ion channels. ii) Incorporation of Dr. Carlos González who has recently 

been able to detect proton channel gating currents.  iii) Understanding how TRPA1 and TRPM8 

channels sense temperature (Jabba et al. Neuron 82:1017,2014; Raddatz et al. J.Biol.Chem. 289: 

35438, 2014;). 

2. Cellular communication. By taking advantage of transgenic animals, including models of 

neurodegenerative diseases, we studied the relevance of connexin and pannexin hemichannels, and 

of dynamin-2 in different physiological contexts (e.g. actin polymerization, neurotransmitter release, 
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neuronal excitability, synaptic plasticity and skeletal muscle contraction) and pathological 

conditions (e.g. deafness, Alzheimer disease, centro nuclear myopathy and skeletal muscle atrophy) 

(Cea et al., PNAS 110:16229, 2013; Araya-Secchi et al, Biophysical J. 107:599, 2014).   

3. Genetic and Developmental Neuroscience. This line of research uses modern molecular-genetic 

tools to dissect the mechanisms underlying development and behavior in intact animals, Its most 

significant accomplishments are i) The development of a new model showing that both the 

peripheral and central nervous system develop from a continuous field of cells (Torres-Paz and 

Whitlock, Dev. Dyn. 243:1619, 2014), ii) The ability to visualize patterns of neuronal activity 

induced by neuropeptides as they elicit specific behaviors in the animal (Wilson and Ewer, in 

preparation: Drosophila), and iii) To build on our existing strengths in imaging and genetics to assay 

neuronal activity in whole animals by expanding our work with genetically encoded Ca2+ 

(zebrafish; Benjumeda and Whitlock, 2015 in preparation) and luciferase reporters (Drosophila; 

Palacios and Ewer, 2015 in preparation). 

 4. System and Circuits Neuroscience. The milestones for this line are: i) The introduction of multi-

electrodes recording technique (252 electrodes) allowing the recording of the firing activity of 

hundred neurons in order to investigate neural coding in the retina. ii) Incorporation of a young 

investigator, Dr. Andrés Chavez, working on TRP channels and cannabinoid receptors in the retina 

and the hippocampus. iii) The characterization of a natural rodent model of Alzheimer diseases (O. 

degus; Brain Pathology 2014, In Press; Chang et al. Alzheimer and Dementia 10:251,2014) and the 

study of brain neuromodulation during neural plasticity (with A. Kirkwood; Neuron 2013).  

5. Cross-cutting. Theoretical, mathematical, and computational modeling have made pivotal 

contributions to the CINV. These include: i) The unveiling of a novel water pocket in the 

cytoplasmic region of connexin 26, whose integrity is essential for the channel activity (Araya-

Secchi et al. Biophys J, 107:599, 2014).   ii) The study of the pore region of K+ channels (Shaker 

and BK channels, Carrasquel-Ursulaez et al. J Gen Physiol 141:61, 2015). iii) Determination of the 

molecular determinants of PIP2 binding to the TRPV1 channel (Poblete et al. J Biol Chem 

290:2086, 2015).  iv) Contributing to the understanding of the role that TRPM8, HCN1 and Kv 

channels play in the acute cold sensing and improved simulation methods to study how the 

stochastic simulation of ion channels can shape neural firing patterns (Pezo et al. Front Comput 

Neurosci. 8:139, 2014). 

 

 

c) Organization of researcher’s team: 
 

1. Structure and Function of Molecular Sensors (R. Latorre, A. Neely, C. González, O. 

Alvarez, F. Bezanilla, M. Holmgren). 

2. Cellular Signaling (J. C. Sáez, A. M. Cárdenas and A.D. Martínez). 

3. Genetic and Developmental Neuroscience. (John Ewer and Kathleen Whitlock): 

4. System and Circuits Neuroscience. (A.Palacios, O. Schmachtemberg, P. Munoz, A. Chavez 

(2015), A. Kirkwood) 

5. Cross-cutting - Computational Biology. (F. Gonzalez-Nilo, T. Pérez-Acle, P. Orio). 
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3. Scientific and technological research 

a) Current status of research lines:  

1. Structure and Function of Molecular Sensors (R. Latorre, A. Neely, C. González, O. Alvarez, 

F. Bezanilla, M. Holmgren). This line of research seeks to understand, at a molecular level, how ion 

channel proteins are able to sense stimuli such as temperature and voltage, and how the Na
+
/K

+
 

pump transports Na
+
 and K

+
 across the cell membrane. 

Voltage- and Ca
2+

-ativated K
+
 (BK) channel. Coded by a single gene (Slo1, KCNMA1) and 

activated by depolarizing potentials and by a rise in intracellular Ca
2+

 concentration, the large 

conductance voltage- and Ca
2+

 -activated K
+
 channel (BK) is unique among the superfamily of K

+
 

channels. BK channels can be associated with accessory β subunits and, although different BK 

modulatory mechanisms have been described, greater interest has recently been placed on the role 

that the β subunits may play in the physiological modulation of BK channel gating due to its 

functional diversity and expression patterns. 

BK channel and modulatory β subunits. 1. Pharmacological consequences of the coexpression of 

BK channel α and auxiliary β subunits. We reviewed the mechanisms by which natural, 

endogenous, and synthetic compounds, as well as toxins, modulate the biophysical properties of BK 

channels through the regulation of the different β subunits (β1-β4), as well as their potential 

therapeutic uses for the treatment of diseases such as hypertension and neurological disorders 

(Torres et. al., Front. Physiol. 5:383, 2014). 2. Arachidonic acid activation of BK (Slo1) channels 

associated with the β 1 subunit in human vascular smooth muscle cells. We explored the effects of 

arachidonic acid (AA) on BK channel in vascular smooth muscle cells (VSMCs), where the -

subunit is accompanied by the β1 subunit. We conclude that AA itself selectively activates the β1-

associated BK channel, probably by interacting with the β1 subunit, without modifying the channel 

voltage sensitivity (Martín et. al., Pflügers Archiv 466(9):1779-92, 2014). 3. Molecular mechanism 

of β1 regulation in BK channel. Several gating processes, allosterically coupled to each other, 

control the activity of BK channels and are potential targets for the regulation by auxiliary β 

subunits that are expressed together with the α (BK) subunit in a tissue specific pattern. By 

measuring gating currents in BK channels co-expressed with chimeras between β1 and β3 auxiliary 

subunits, we were able to identify the N terminal of β1 as the region responsible for the modulation 

of the voltage sensors. In addition, we narrowed down the structural determinants to two lysine 

residues K3 and K4, which upon substitution virtually abolished the effects of β1 on charge 

movement (Castillo et. al., Proc. Natl. Acad. Sci. USA. In Press). 

TRP channels. 1. Gating of Thermally Activated Channels. Thermal TRP channels are polymodal 

receptors, that is, they can be activated by temperature, voltage, pH, lipids, and agonists. The high 

temperature sensitivity of these thermal TRP channels is due to a large enthalpy change (~100 

kcal/mol), which is about five times the enthalpy change for voltage-dependent gating. The 

identification of molecular determinants of temperature sensitivity in TRPV1, TRPA1, and TRPV3 

channels strongly suggest that thermal sensitivity arises from a specific protein domain. (reviewed 

by Baez et. al., Thermal Sensors. L. Islas and F. Qin. Eds. Current Topics in Membranes. 74:51-87, 

2014). 2. Temperature and Voltage Coupling to Channel Opening in Transient Receptor Potential 

Melastatin 8 (TRPM8). Expressed in somatosensory neurons of the dorsal root and trigeminal 

ganglion, the transient receptor potential melastatin 8 (TRPM8) channel is a Ca
2+

-permeable cation 

channel activated by cold, voltage, PIP2, and menthol. Although TRPM8 channel gating has been 

characterized at the single channel and macroscopic current levels, there is currently no consensus 

regarding the extent to which temperature and voltage sensors couple to the conduction gate. The 

first direct measurements of TRPM8 channel temperature-driven conformational rearrangements 

was provided in our study and suggest that temperature alone is able to open the channel and that the 

opening reaction is voltage-independent. By unveiling a fast temperature-dependent deactivation 
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process, we show that TRPM8 channel deactivation is well described by a double exponential time 

course. The fast and slow deactivation processes are temperature-dependent, with enthalpy changes 

of 27.2 kcal/mol and 30.8 kcal/mol. The overall temperature sensitivity (Q10 ) for the closing 

reaction is about 33. A three-tiered allosteric model containing four voltage sensors and four 

temperature sensors can account for the complex deactivation kinetics and coupling between voltage 

and temperature sensor activation and channel opening (Raddatz et. al., J Biol Chem. 289:35438-54, 

2014.  JBC paper of the week). 3. The pore-domain of TRPA1 mediates the inhibitory effect of the 

antagonist 6-Methyl-5-(2-(trifluoromethyl)phenyl)-1H-indazole. Mouse TRPA1 is a noxious cold 

receptor activated by electrophilic compounds such as mustard oil. Due to its sensory function, 

inhibition of TRPA1 activity might provide an effective treatment for chronic and inflammatory 

pain. Therefore, TRPA1 has become a target for the development of analgesic drugs. 6-Methyl-5-(2-

(trifluoromethyl)phenyl)-1H-indazole (Compound 31) has been identified through a chemical screen 

and lead optimization as an inhibitor of chemical activation of TRPA1. However, the structures or 

domains of TRPA1 that mediate the inhibitory effect of Compound 31 are unknown. We screened 

12,000 random mutant clones of mouse TRPA1 for their sensitivity to mustard oil and the ability of 

Compound 31 to inhibit chemical activation by mustard oil. We separately screened this mutant 

library while stimulating with cold temperatures. We found that the single-point mutation I624N in 

the N-terminus of TRPA1 specifically affects the sensitivity to mustard oil, but not to cold 

temperatures. This is evidence that sensitivity of TRPA1 to chemicals and cold temperatures is 

conveyed by separable mechanisms. We also identified five mutations located within the pore 

domain that cause loss of inhibition by Compound 31suggesting  that Compound 31 might be acting 

directly on the pore-domain (Moldenhauer et. al., PLoS ONE 9(9), 2014). 4. Molecular 

Determinants of Phosphatidylinositol 4,5Bisphosphate (PI(4,5)P2) Binding to Transient Receptor 

Potential V1 (TRPV1) Channels. By using electrophysiology, mutagenesis and  by performing 

atomistic molecular dynamics (MD) and docking simulations in collaboration with Line 5, we 

observed that PI(4,5)P2 behaves as a channel agonist and we were able to identify the binding site 

for PI(4,5)P2 in the TRPV1 channel. The molecular simulations also allowed us to determine the 

structural rearrangements caused by PI(4,5)P2 binding. (Poblete et. al., J Biol Chem. 290:2086-98, 

2014). 5. Directionality of Temperature Activation in Mouse TRPA1 Ion Channel Can Be Inverted 

by Single-Point Mutations in Ankyrin Repeat Six.  The structures and mechanism that determine 

temperature directionality (cold versus heat) are not established. We screened 12,000 random 

mutant clones of the cold-activated mouse TRPA1 ion channel with a heat stimulus. We identified 

three single-point mutations that are individually sufficient to make mouse TRPA1 warm activated, 

while leaving sensitivity to cold and chemicals unaffected. All mutations are located in ankyrin 

repeat six, which identifies this domain as a sensitive modulator of thermal activation. We propose 

that a change in the coupling of temperature sensing to channel gating generates this sensitivity to 

warm temperatures. Our results demonstrate that minimal changes in protein sequence are sufficient 

to generate a wide diversity of thermal sensitivities in TRPA1 (Jabba et al.Neuro 82:1-15, 2014). 

Cav channel. 1. Functional heterogeneity of the four voltage sensors of a human L-type calcium 

channel. Excitation-evoked Ca
2+

 influx is the fastest and most ubiquitous chemical trigger for 

cellular processes, including neurotransmitter release, muscle contraction, and gene expression. The 

voltage dependence and timing of Ca
2+

 entry are thought to those of voltage-gated calcium (CaV) 

channels composed of a central pore and regulated by four nonidentical voltage-sensing domains 

(VSDs I–IV). Currently, the individual voltage dependence and the contribution to pore opening of 

each VSD remain largely unknown. Using an optical approach (voltage-clamp fluorometry) to track 

the movement of the individual voltage sensors, we discovered that the four VSDs of CaV1.2 

channels undergo voltage-evoked conformational rearrangements, each exhibiting distinct voltage- 

and time-dependent properties over a wide range of potentials and kinetics. The voltage dependence 
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and fast kinetic components in the activation of VSDs II and III were compatible with the ionic 

current properties, suggesting that these voltage sensors are involved in CaV1.2 activation. (Pantazis 

et. al., Proc Natl Acad Sci U S A. 111(51):18381-6, 2014). 2. Structure-function of proteins 

interacting with the α1 pore-forming subunit of high-voltage-activated calcium channels. According 

to the original biochemical characterization of skeletal muscle Dihydropyridine receptors, HVA 

calcium channels are multi-subunit protein complexes consisting of a pore-forming subunit (α1) 

associated with four additional polypeptide chains β, α2 , δ, and γ, often referred to as accessory 

subunits. Several other proteins have been identified that associate directly with the α1 subunit, 

including calmodulin and multiple members of the small and large GTPase family. We reviewed the 

structural basis, interplay, and functional role of selected proteins that interact with the central pore-

forming subunit of HVA calcium channels (Neely & Hidalgo, Front Physiol. 5:209, 2014). 2. CaV2 

and synchronous neuromuscular transmission. The CaV2.2 (N-type) and CaV2.1 (P/Q-type) 

mediate synaptic transmission throughout nervous system. Recordings of calcium current in 

response to a command waveform shaped on the motorneuron AP show ~fourfold greater open 

probability (Po) for CaV2.1 than for CaV2.2 and we proposed that efficient activation of CaV2.1 

channels during APs contribute to a highly reliable transmission at the zebrafish neuromuscular 

junction (Naranjo et al. Biophys J. 108:578-584. 2015). This work was commented in News and 

Notable in the same issue). 

Voltage-gated proton channel. 1. Proton channel models: Filling the gap between experimental 

data and the structural rationale. Voltage-gated proton channels are integral membrane proteins 

with the capacity to permeate these elementary particles in a voltage and pH-dependent manner. 

Although their primary topology is known, lack of details regarding their structures in the open 

conformation has limited analyses toward a deeper understanding of the molecular determinants of 

their function and regulation. We reviewed the existing proton channel models, their assumptions, 

predictions, and the experimental facts that support them. Modeling proton channels is not a trivial 

task due to the lack of a close homologous template. This analysis allowed us to obtain a better 

structural model of the voltage gate in its open conformation (Pupo et. al., Channels (Austin) 

8(3):180-92, 2014). 2. In pursuit of an inhibitory drug for the proton channel. We made a critical 

assessment of the potential of voltage-gated proton channel as a therapeutic target and determined 

that existing guanidine derivative inhibitors were the most promising drugs (Pupo & González, Proc 

Natl Acad Sci U S A. 111(27):9673-4, 2014). 

Voltage gated potassium channels. 1. The role of pore dimensions and ion occupancy in unitary 

conductance of K-channels. To understand the basis for the high diversity in K-channels unitary 

conductance, we measured diffusion limited currents to estimate the dimensions of the pore of the a 

low conductance channel and we found that it is narrower than that of the large conductance BK-

channels. Thus, we concluded that the native Shaker channel is low conductor simply because its 

pore is narrow (Diaz-Franulic et al, submitted to J. Gen. Physiol.) .  

2. Cellular Signaling (J. C. Sáez, A. M. Cárdenas and A.D. Martínez): We study the molecular 

process involved in neurotransmitter release by exocytosis, and the mechanism of cellular 

communication mediated by connexins (Cxs) and pannexins (Panxs) channels in different cell types 

of the central and peripheral nervous systems and other tissues, including skeletal muscle, skin and 

immune system.  We expanded our technical approaches by including transgenic animals (with line 

4), site direct mutagenesis, biophysics, and molecular modeling of proteins involved in cell-cell 

communication (with lines 1 and 5). The main findings during this period are: 

Pharmacology of Cx channels. 1. Amminoglycosides and boldine as new HCs blockers. Cxs make 

gap junction channels (GJCs) that directly connect the cytoplasm of two adjacent cells, and 

hemichannels (HCs), that connect the cytoplasm with the extracellular milieu.  Despite many years 

of research, the molecular mechanism of opening and closing of these channels, and its regulation 
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remain unknown. As a strategy to understand the regulation and function of these channels we 

initiated a series of studies to look for natural or artificial compounds that interact specifically with 

these channels. We found that aminoglycosides, including gentamicin and streptomycin antibiotics, 

and boldine, which is extracted from a Chilean endemic tree called Boldo, selectively block Cx HC 

but not GJC (Figueroa et al., Frontiers Cell. Neurosci. (:265, 2014), opening possibilities for their 

therapeutic use in inflammatory diseases, and for the development of structurally related compounds 

that could selectively block these channels (work in progress with line 1 and 5).  

Pathogenic mechanism of sensorineural deafness associated to Cxs.  1. Aberrant heteromeric HCs 

in syndromic deafness. Hyperactive HCs can form non-functional GJCs in KID syndrome (keratitis 

ichthyosis deafness) due to the oligomerization between non-compatible Cxs. We showed that 

interactions between Cx43 and certain Cx26 mutants found in people with syndromic deafness are 

responsible for the formation at the cell surface of heteromeric, non-functional GJC but hyperactive 

HC, leading to defects in membrane homeostasis, causing ATP release and intracellular Ca
2+

 

overload. This is the first demonstration of hyperactive heteromeric HCs produced by non-

compatible Cxs, which, paradoxically form non-functional GJCs (Garcia et al., J. Investigative 

Dermatology, in press). 2. Deafness induced by aminoglycosides antibiotics may be related to 

inhibition of HCs. It is well known that treatments with aminoglycosides antibiotics, including 

gentamicin and streptomycin, cause severe sensorineural deafness, but its pathogenic mechanism is 

unknown. We found that gentamicin applied extracellularly reduces the activity of HCs, but not 

GJCs. HCs were also blocked by streptomycin, another aminoglycoside antibiotic. Gentamicin also 

reduced the ATP release and the HC-dependent oscillations of cytosolic free-Ca
2+

 signal. Therefore, 

the extracellular gentamicin-induced inhibition of Cx HCs may adversely affect autocrine and 

paracrine signaling, including the purinergic one, which might partially explain the ototoxic effects 

caused by this class of antibiotics (Figueroa et al., Frontiers Cell. Neurosci. 8:265, 2014).  

Roles of Cx and Panx channels in synaptic plasticity, neuronal excitability, and neurosecretion. 1. 

Pannexin 1 regulates bidirectional hippocampal synaptic plasticity in adult mice. We discovered 

that long term depression (LTD) is absent in hippocampal slices obtained from Panx1 knockout 

animals, to an extent mimicked by Panx1 channel blockers, whereas long term potentiation is 

slightly increased, providing evidence that neuronal plasticity involved in memory is mediated by 

other membrane channels in addition to the classical view in which most of the responses are 

mediated by NMDA receptors (Ardiles et al., Front. Cell. Neurosci. 8:326, 2014). 2. Opening of 

Panx- and Cx-based channels increases the excitability of nodose ganglion sensory neurons. In ex 

vivo preparations of nodose ganglion sensory neurons the lack or inhibition of Panx1 channels or 

Cxs HCs drastically reduced excitability, indicating that either changes in resting potential due to 

opening of non-selective channels or release of cellular signaling molecules via those channels 

critically regulate neuronal excitability (Retamal et al., Front. Cell. Neurosci. 8:158, 2014). 3. 

Pannexin 1 channels: new actors in the regulation of catecholamine release from adrenal 

chromaffin cells. We found that Panx1 channels are involved in the neurosecretory activity of the 

adrenal gland. Indeed, Panx1 channel inhibitors reduced the catecholamine release evoked by 

nicotinic agonists in both the whole gland and in cultured chromaffin cells. Our results reveal a new 

mechanism, whereby Panx1 channels amplify Ca
2+

 signals triggered by nicotinic receptors 

(Momboisse et al., Front. Cell. Neurosci. 8:270, 2014). The studies in Panx1 channels mentioned 

above are led by our postdocs, Drs. Momboisse and Ardiles. 

Role of Cx and Panx channels during pathological conditions of the CNS. 1. Gap junction 

intercellular communication mediated by connexin43 in astrocytes is essential for their resistance to 

oxidative stress. In transgenic animals and in tissue culture we found that lack of Cx43 expression or 

blockage of Cx43 based channels resulted in increased ROS-induced astrocytic death, supporting a 

cell protective effect of functional Cx43 based channels. H2O2 transiently increased HC activity, but 
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reduced gap junction intercellular communication (GJIC), suggesting that GJCs of astroglial cells 

confer protection to the brain exposed to oxidative stress (Le et al., J Biol Chem. 289:1345-54, 

2014). 2. HIV increases the release of dickkopf-1 protein from human astrocytes by a Cx43 

hemichannel-dependent mechanism. We demonstrated that HIV infection of astrocytes results in the 

opening of Cx43 HCs. HIV-induced opening of Cx43 HCs resulted in misregulated secretion of 

dickkopf-1 protein (DKK1, a soluble wnt pathway inhibitor). In addition, misregulated DKK1 

expression in astrocytes was observed in tissue sections of human brains from individuals with HIV 

encephalitis. Thus, this mechanism contributes to the brain pathogenesis observed in HIV-infected 

individuals (Orellana et al., J. Neurochem. 128:752-63, 2014). 3. Pannexin1 channels act 

downstream of P2X 7 receptors in ATP-induced murine T-cell death. We have previously shown 

that Panx1 channels play a critical role in HIV infection of T cells. We now showed that Panx1 

channels are relevant mediators of the response of T cells upon exposure to extracellular ATP. 

Using pharmacological and genetic approaches, Panx1 channels were found to mediate most ATP-

induced ethidium uptake. Moreover, electrophysiological measurements in wild-type CD4+ cells 

treated with ATP showed unitary current events and pharmacological sensitivity comparable to 

those of Panx1 channels. In addition, Panx1 channel blockers drastically reduced the ATP-induced 

T-cell mortality, indicating that Panx1 channels mediate the ATP-induced T-cell death. (Shoji et al., 

Channels 8:142-56, 2014). 4. Regulation of hemichannels and gap junction channels by cytokines in 

antigen-presenting cells. In this review, we focus on the effects of different cytokines on the 

intercellular communication mediated by HCs and GJCs in antigen presenting cells (dendritic cells) 

(Sáez et al., Mediators Inflamm. 2014:742734).  

Regulation of cellular communication by the cytoskeleton. The cortical actin network is 

dynamically rearranged during neurosecretory processes. However, it is unclear how de novo actin 

polymerization and the disruption of the preexisting actin network controls transmitter release. 1. 

Src kinases regulate de novo actin polymerization during exocytosis in neuroendocrine chromaffin 

cells. During this period we found that whereas new F-actin formation speeds up the expansion of 

the fusion pore, an intermediate structure formed during the exocytotic process, a preserved F-actin 

network, prevents the collapse of vesicles on the plasma membrane. Key regulators of the actin 

polymerization during exocytosis are Src kinases (Olivares et al., PloS One, 9: e99001, 2014) and 

the actin-binding protein cortactin (Olivares et al., in preparation). 2. Role of Dynamin-2 in nervous 

system disorders. We reviewed the involvement of dynamin-2 in neurological illnesses. Mutations 

in the dynamin-2 gene are involved in two congenital neuromuscular disorders. One of them, 

Charcot-Marie-Tooth disease, affects myelination and peripheral nerve conduction, whereas the 

other, Centronuclear Myopathy, is characterized by a progressive and generalized atrophy of 

skeletal muscles and is also associated with abnormalities in the nervous system. Furthermore, 

single nucleotide polymorphisms located in the dynamin-2 gene have been associated with sporadic 

Alzheimer's disease (González-Jamett et al., J. Neurochem 128:210-23, 2014). 3. Dynamin-2 directs 

the cortical actin organization of myocytes. Dynamin-2 regulates the trafficking of Glut 4-

containing vesicles in myocytes by controlling the cortical actin network.  The previous responses 

are affected by mutations in dynamin-2 linked to centronuclear myopathy (González-Jamett et al., in 

preparation). This work is conducted by Dr. A. González-Jamett (post-Doctoral fellow) in 

association with Dr. Gonzalez of Line 5, and is done in collaboration with Drs. Caviedes and 

Bevilacqua (Univ. de Chile). 

3.  Genetic and Developmental Neuroscience. (John Ewer and Kathleen Whitlock)  We continue 

to use genetic tools to understand the development of the nervous system and the resulting 

behaviors. During this funding period Line 3 has developed collaborations with labs outside of Chile 

(Germany, England, USA, France, and New Zealand) and these collaborations have resulted in (2) 

co-authored papers. 
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Neurogenesis and Behavior in Zebrafish. Notably, we have successfully generated neurospheres 

(neural stem cells), shown that they give rise to the gonadotropin-releasing hormone neuroendocrine 

cells, and that hormone treatment can increase the number of GnRH cells. This cell type is essential 

for puberty where defects in the development of these cells underlie Kallmann Syndrome in humans 

(Cortés-Campos, Letelier, Ceriani & Whitlock, in revision Biology Open ; Letelier, Kim & 

Whitlock, in preparation). In order to develop our collaboration with Dr. Bill Crowley (Harvard 

Medical School) to analyze Rare Sequence Variants (RSVs) that underlie Kallmann Syndrome in 

humans using zebrafish as a model system, we have been looking for the GnRH1 gene in zebrafish. 

We have recently localized a region in the zebrafish genome that may contain the GnRH1 gene and 

are sequencing this region to identify this elusive gene (Ewer & Whitlock, in preparation).  With this 

gene we will be able to generate a fluorescent reporter line (GnRH1:eGFP) and follow the GnRH1 

endocrine cells in vivo. Also with this line we can knock-out (using CRISPR) or knock-down (using 

morpholinos) sequences identified by the RSV analysis in humans and determine the GnRH 

endocrine phenotype. By in vivo analysis of neurectodermal precursors during early somitogenesis 

we have shown for the first time that the peripheral olfactory sensory system develops from a field 

of cells that is continuous with the central nervous system, thus presenting a new model for olfactory 

sensory system development (Torres-Paz & Whitlock, Dev. Dyn. 243(12):1619, 2014).  

Our characterization of different olfactory behaviors (Stephenson et al., Zebrafish 9:68-73, 2012) 

has allowed us to study the correlation between neuronal differentiation as measured by activity and 

olfactory behaviors in zebrafish. With a post doc in the lab, Dr Isabel Benjumeda, we are taking 

advantage of recently available lines of zebrafish expressing genetically encoded calcium indicators 

(GCaMP 7 /GCaMP3) in different cell types to better understand the onset of activity and plasticity 

in the peripheral olfactory sensory system.  Currently we are using the HuC:GCaMP7 line to image 

activity in the developing nervous system. We are the first group to analyze the activity of olfactory 

sensory neurons in conjunction with the developing olfactory bulb. Strikingly, we have found that 

there is a synchronous pattern of activity that reflects the early neurectodermal patterning of the 

olfactory bulb and epithelium (see above Torres-Paz & Whitlock 2014). Once differentiated, this 

pattern shifts to an asynchronous odor-inducible pattern of activity. We continue to collaborate with 

the Orio lab (Line 5) to analyze calcium signaling in living embryos to discern different patterns of 

covariance underlying organization and activation of neural circuits (Benjumeda, Orio, & Whitlock, 

2015, in preparation). In conjunction with analysis of activity, we are determining whether early 

patterns of olfactory receptor expression are plastic. Recently we have finished a series of RNAseq 

analyses (GeneWIZ Inc, USA) to determine the expression profiles of the olfactory receptors, 

transcription factors, and microRNAs that are associated with olfactory receptor regulation. Thus far 

the data corroborate our model that dual activation of homeobox containing transcription factors is 

associated with in genomic suppression (Changes in olfactory receptor expression are correlated 

with odor exposure during early development in the zebrafish Danio rerio, Calfun, C., Dominguez, 

C., Perez-Acle, T. & Whitlock, K, 2015, Chemical Senses, submitted; work with Perez Acle lab, 

Line 5). 

Ecdysis Behavior in Drosophila. In order to grow, insects must replace their exoskeleton. The last 

step in this process is the shedding of the remains of the old exoskeleton, which is accomplished 

through a complex sequential behavior called ecdysis. Ecdysis is triggered by the release of the 

neuropeptide ETH (ecdysis triggering hormone), which acts on targets in the CNS that express the A 

and/or B form of its receptor (ETHR). Targets expressing ETHR-A are peptidergic neurons, which 

are activated sequentially. We have used mutants null for genes encoding specific neuropeptides that 

we have isolated and targeted RNAi expression coupled with GCaMP imaging to understand how 

ecdysis behavior is controlled. We find that the neuropeptides downstream of ETH themselves, in 

combination with inhibition mediated by GABA, play a critical role in determining the CNS’s 



CINV ANNUAL PROGRESS REPORT – 2014 

17 

 

sequential response to ETH and that of the ensuing ecdysis behavior. These findings have important 

implications for understanding how neuropeptides modulate the activity of a neuronal network, and 

how they regulate behavior in all animals (Manuscript in preparation “Modulating the modulators: 

configuring a neural network using neuropeptides”. Mena, W. and Ewer, J.). Our recent review with 

Dr. White highlights recent progress in this area (White, B. H. and J. Ewer. Annu Rev Entomol. 

59:363-81, 2014). Dr. White’s and our lab are currently carrying out collaborative work. In 

particular, his lab has created lines that allow us to drive gene expression in ETHR-A and –B 

neurons, which we are using to image the activity and genetically manipulate these 2 subsets of ETH 

targets, in order to understand how this peptide hormone controls ecdysis behavior. 

Circadian Clocks. We have continued to investigate how the circadian clock causes a daily rhythm 

of emergence of the adult fly, which is known to depend on the activity of a circadian clock in the 

brain and one in the Prothoracic Gland (PG). We investigated how these clocks are coupled by 

interfering genetically with the brain and PG clock and their interaction (Manuscript in preparation: 

“The PTTH neuropeptide couples central and peripheral clocks in Drosophila”. Selcho, M., Millán, 

C, Palacios, A., Ubillo, L., Chen, J., Ruf, F., Ito, C., Wegener, C., and Ewer, J.). We have also 

investigated how Ca
2+

 and cAMP affect the rhythmicity of the circadian clock (Ph.D. Thesis, 

Angelina Palacios). Our results show that these second messengers affect the periodicity of the 

clock, suggesting that they may represent a route through which homeostatic signals can influence 

circadian function. We were awarded (2012) a FONDEQUIP grant (CONICYT) for a total of 

$106,000 (approx. US$212,000) to purchase an extremely high sensitivity camera, which is allows 

us to monitor the activity of the circadian clock in vitro using flies bearing a clock gene-luciferase 

transgene. This equipment is currently being used to determine how the brain and PG clocks interact 

in vivo and the role of Ca
2+

 and cAMP in clock function. The award also allowed us to purchase a 

camera to detect calcium signals, which will be used in larval zebrafish to correlate olfactory sensory 

neuron activity with developmental experience in living animals (see above). Thus we have made 

great strides in developing tools and a knowledge base necessary for unraveling the link between 

neuronal differentiation and activity underlying the onset and modulation of behaviors essential for 

survival. Some of these tools promise to make gene knockouts and gene expression drivers (GAL4) 

simpler to produce and more versatile (Diao et al., Cell Reports, 2015, In Press). We continue to 

collaborate with Line 4, assisting with the identification in the Chilean rodent, Octodon degu, of 

homologs of genes that have been implicated in Alzheimer disease. This rodent is a natural model 

for this important human disease, and we aim to correlate the occurrence of specific variants with the 

severity of the disease.  

4.  System and Circuits Neuroscience. (A.Palacios, O. Schmachtemberg, P. Munoz, A. Chavez 

(2015), A. Kirkwood) During aging the central nervous system is confronted with biological changes 

that could alter our cognitive – learning and memory - capacity. The latter is further deteriorated 

under neuropathological scenarios (e.g. Alzheimer disease (AD)). In 2012, we reported on a natural 

rodent model for AD, Octodon degus, which shows the brain hallmarks of the disease during aging, 

with decreases in memory, cognition, and neural plasticity (e.g. LTP), and including increases of 

PSD-95, GluR2-AMPAR, NR2B-NMDAR, and of soluble A oligomers and phosphorylated Tau 

proteins (Ardiles et al., PNAS 109 (34), 13835-13840, 2012, also see for review Brady et al J. 

Neural Transmission 119(2):173-195, 2012; Ardiles et al. CSHP 4:312-18, 2013). More recently we 

showed that during aging the retina of degus also present the main AD biomarkers  (A, 

phosphorylated Tau), which opened the possibility of early optical in-vivo detection of AD (PloS 

One 2015 in second revision, in collaboration with Monica Acosta, U of Auckland) also see 

Alzheimer & Dementia, 10(2):251-261, 2014). On the other hand, the accumulation of oxidative 

modifications may contribute to aging itself and to the development of a wide spectrum of 

neurological disorders like AD and Parkinson disease (PD) (our article in collaboration with 
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Inestrosa et al. Brain Pathology, 2014 in press). Another, successfully international collaboration 

with Dr. Kirkwood (Hopkins University) shows the importance of Gs and Gq,11 G-protein receptors 

in determining the switch between LTP and LTD in neural plasticity (Huang et al., Neuron 73(3): 

497-510 , 2012). In our team Munoz et al have suggested that iron-generated ROS, a cellular 

messengers for calcium signaling, which is initiated by stimulation of NMDAR and amplified by 

calcium-induced calcium release, is critical for phosphorylation and nuclear translocation of 

ERK1/2 (Munoz et al., J. Biol Chem. 286(15): 13382-92, 2011) and is required for basal synaptic 

transmission and expression of LTP (Munoz and Humeres, Biometals 25:825–835, 2012). Another 

line in our team, is on neuromodulation of retinal circuits, studying the regulation by nitric oxide 

(NO) of responses to glutamate in OFF bipolar cells, with important implications for the temporal 

response properties of the retinal OFF channel (Vielma et al., PlosOne, e114330, 2014). In another 

study, and in collaboration with Line 2, we have shown the modulation of retinal light responses by 

Cx (Palacios-Muñoz et al., Front. Cell. Neurosci 8:249, 2014) and we described a new mechanism 

for the regulation of low-light vision by acetylcholine (ACh) via A17 amacrine cells that liberate 

GABA onto rod bipolar cells (RBCs) (Elgueta et al., Front. Cell. Neurosci. 9:6, 2015). Recently, Dr. 

Chavez has joined our team, and will continue studying the role of endocannabinoid (eCB) signaling 

in retinal synaptic function. These lipid messengers modulate a wide range of neural functions 

primarily by activating type 1 cannabinoid receptors (CB1R), which are widely expressed in the 

brain. Moreover, activation of CB1R seems to modulate RBC-A17 amacrine cell synapses, likely by 

regulating GABA receptor expressed in RBC terminals (Chavez, unpublished observation). In 

addition, Dr. Chavez is also investigating a potential interaction between 5-HT2R, a subtype of 

serotoninergic receptor widely expressed in the brain, and TRPV1, a non-selective cationic channel 

known to be modulated by eCB, in regulating synaptic transmission and plasticity in the brain. Work 

continues on olfactory transduction and coding using the rainbow trout model. In a pioneering study, 

we showed that rainbow trout are able to detect B-vitamins at nanomolar concentrations, in addition 

to other food-related substances like lactic and pyruvic acid, previously not considered odorants for 

fish (Valdés et al., Fish Physiol. Biochem, submitted).  

5.  Cross-cutting - Computational Biology. (F. Gonzalez-Nilo, T. Pérez-Acle, P. Orio).  

Molecular Simulations. In collaboration with Line 1, we successfully described the mechanism of 

pore opening of TRPV1 channels, where capsaicin and PIP2 binding induces a conformational 

change of the S6 transmembrane segment. Our simulations using molecular dynamics (MD)(500 ns) 

showed that the interaction between PI(4,5)P2 and basic residues beneath the gate promotes the 

necessary structural changes to open it. The increase in curvature at the junction between the S6 and 

the TRP domain promotes a displacement of S6 that “breaks” the hydrophobic seal formed by Ile-

679 (the lower TRPV1 gate)(Poblete et. al., J Biol Chem. 290:2086-98, 2015). Parallel work focused 

on the molecular determinants of voltage sensing in TRPV1, studying a dipole capacity projected by 

the helix-P, which detects the depolarization in the pore region. We found that charges located close 

to the selectivity filter only partially account for the voltage-dependence of the channel. (Baez-Nieto 

et al, J. Biol. Chem., submitted). In addition, we have continued studying the K
+
 channels at the 

atomic level in order to explain the structural determinants of unitary conductance and gating. In 

collaboration with Line 1 we have studied mutations at the inner pore of BK channel that deeply 

impact the gating process of the channel (Carrasquel-Ursulaez et al, J Gen. Physiol 145:61-74, 

2015.). Also in collaboration with Line 1 and in order to characterize the pore dimensions of the 

Shaker K
+
 channel, we performed several molecular dynamics simulations of mutant channels, 

which allowed us to identify the distribution of ions along the pore (Diaz-Franulic et al,. J Gen. 

Physiol. submitted).We also studied the role of hydrogen bonds in thermal diffusion in alpha helices 

in order to understand the thermal energy transport into proteins (Miño et al, 2014, J. Phys. Chem. 
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118;10025, 2014), and the structural changes produced by glutamate and avermectin in the chloride 

channel from Caligus rogercresseyi (Cornejo et al, 2014, PloS Pathog. 10:1004402). 

Ion channel Classification. We have performed an extensive analysis of TRP family through 

sequence similarity networks. The main aim was to identify TRP-like channels from the algae C. 

reinhardtii. As a result of these analyses the CrTRP1 protein was characterized and classified as 

being a member of the TRP superfamily. (Arias-Darraz et al, Plant Cell. 27:177,2015). 

Drug design. Another important collaboration has been implemented with Dr. Jimmy Stehberg 

(UNAB). The main goal of this collaboration is to find new compounds that selectively modulate 

astrocytic release of substances through hemichannels of Cx and Panx for the treatment of 

psychiatric disorders. In that context, we have recently submitted a provisional patent to protect 

future industrial applications of new inhibitors (PCT/IB2013/054486). At the same time, in 

collaboration with Line 1, we are working to find new analogues of capsaicin using as a reference 

the structure of TRPV1 (supported by USA Army, 2015). 

Intercellular communication processes mediated by gap junction channels. Using MD simulations 

to study electrical synapsis mediated by Gap Junction channels (GJC) formed by the human 

connexin (hCx) 26 hemichannel (HC), we have recently discovered a water pocket within the 

intracellular portion of the hCx26 HC (Araya-Secchi, et al. Biophys J. 107:599, 2014). Functional 

assessments demonstrated that Arg143 is a key residue to the hCx26 HC activity, suggesting that 

this residue is part of the fast-voltage sensor. To confirm this hypothesis, we are conducting out-of-

equilibrium MD simulations that will be complemented with molecular biology and 

electrophysiological experiments. If our hypothesis is correct, it will support the existence of a 

voltage-controlled hydraulic gating (VCHG) mechanism in hCx26. Notably, this mechanism will be 

the very first of its type ever described in ion channels.   

Structural and dynamical studies of nano-confined water. By conducting out-of-equilibrium MD 

simulations we have demonstrated that water filling of SWCNT (single walled carbon nanotubes) is 

a spontaneous phenomenon, primarily driven by an entropy gradient (Garate et al. Phys Chem Chem 

Phys 16:5119, 2014). Considering this evidence, we hypothesize that thermodynamic properties of 

water should be considered when characterizing protein-protein interactions and when dealing with 

protein-ligand interactions. Our preliminary data suggest that increased water entropy should be 

considered as an important indicator of energetically favored interactions.  

Towards bio-silicon interfaces. Relying on a long-term collaboration with Dr. Ulrich Volkmann 

from the Faculty of Physics at PUC, we have been working to produce silicon-based nanosensors 

able to transduce biological signals into electric pulses. Thus, in a joint effort, we have recently 

published a paper in which we describe a novel method for producing synthetic membranes 

supported on SiO2 substrates (Retamal et al.  J Chem Phys 141:104201, 2014). Importantly, we 

have recently submitted a provisional patent to protect future industrial applications of our bio-

silicon interface (Volkmann, Perez-Acle et al. 2014). Denoting its importance to the field, this 

contribution has been highlighted by both specialized and general audience media (Bardi 2014, 

USANews 2014). 

The structure and dynamics of biological networks.  By combining neural networks and genetic 

algorithms, we have developed a non-linear consensus method to infer gene regulatory networks. 

The paper describing this work was recently submitted for consideration at PLoS One.  Using a 

modified version of the Gillespie’s Stochastic Simulations Algorithm (SSA) we have developed 

PISKA: a parallel implementation of a spatial Kappa simulator (submitted PLoS Computational 

Biology).  

Biophysical models of neural excitability. In order to understand the role of some ion channels in 

sensory transduction and in the generation of behavior, we model different aspects of neural 

excitability and neural networks taking into account the biophysical aspects that underlie them. 
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During the last years we have worked on a mathematical model for the dynamic response of cold 

thermoreceptors. This model explains the contribution of the TRPM8 channel to acute cold sensing 

within a wider, cellular level, where other ion channels also participate (Olivares & Orio, in TRP 

Channels in Sensory Transduction (Springer) in press; Olivares et al., in preparation). We are 

analyzing the behavior of the model using a dynamical systems approach because it can generate 

chaotic behaviors. In collaboration with Dr. Rodolfo Madrid’s team (Universidad de Santiago de 

Chile) we are using this model to interpret how the downregulation of Kv channels produces 

neuropathic pain (cold allodynia and hypersensitivity). In other projects, we are analyzing and 

modeling a peptidergic neural network that regulates ecdysis behavior (collaboration with Line 3). 

This project also explores how biological systems can generate robust behaviors from variable 

inputs. In collaboration with Line 4 we are developing a biophysical model of a neural circuit for the 

retina that detects motion and is also selective to direction. Our model explores the role of the 

mutual inhibition in the highly overlapped and redundant network of Starburst Amacrine Cells. In a 

purely theoretical work, we have improved and tested numerical methods for the simulation of a 

large number of stochastic ion channels (Orio & Soudry, PLOS One 7:e36670, 2012; Pezo et al., 

Front Comp Neurosci 8:139, 2014).  We are currently using these methods to study how 

stochasticity can shape the generation of rhythmic firing patterns. 

 

b)  Publications:  

Summary table  
 

Category of 

Publication 
MSI Center Members 

Number of 

Publications 

coauthored by students 

Total 

Number of 

Publications 

ISI Publications or Similar 

to ISI Standard 

Associate Researchers 19 35 

Other Researchers 1 6 
SCIELO Publications or 

Similar to SCIELO 

Standard 

Associate Researchers 0 0 

Other Researchers 0 0 

Scientific Books and 

chapters 

Associate Researchers 0 1 

Other Researchers 0 0 

Other Scientific 

Publications 

Associate Researchers 0 0 

Other Researchers 0 0 

Total of Publications 20 42 

 

c) Other achievements:  

i) Patents:  (Annex 3.6 with full description) 

1. PCT/IB2013/054486 USA 31-05-2013 Use of compounds that selectively modulate 

astrocytic release of substances through hemichannels of connexins and pannexins, without 

influencing gap junctions, for the treatment of psychiatric. 

2. PCT/IB2013/056845 Synthetic proteins based on dendrimers 

3. PCT/IB2014/063357 Controlled release system comprising a gas or volatile encapsulated in a 

polymeric support and a matrix system: Method of preparation said system 

4. 62/037,027, Biosilicon nanointerface based on an artificial membrane system 

 



CINV ANNUAL PROGRESS REPORT – 2014 

21 

 

ii) Intellectual property:  

NONE 

iii) Congress Presentations: (Annex 7.1 with full listing) 

 

Summary Table  

 

Type of presentation 
National Events 

[Number] 

International Events 

[Number] 

A. Associate Researchers 

Conferences, oral communications, 

poster communications, others 

(specify) 
29 53 

Invited presentations (not included in 

above row) 
11 6 

B. Other researchers (Adjunct Researchers, Senior Researchers, Young Researchers, 

Postdoctoral Researchers and Students) 

Conferences, oral communications, 

poster communications, others 

(specify) 
13 3 

Invited presentations (not included in 

above row) 
13 1 

 

iv) Organization of Scientific Events: 

The International Symposium “For Squid Lovers Only” held in Montemar, Chile, from September 

25-27, 2014, in honor of the 70
th

 birthday of Francisco Bezanilla , and his contribution to the field of 

ion channels. 25 world leaders in the field of Ion Channel Biophysics presented their recent or life’s 

work.( http://cinv.uv.cl/simposium-for-squid-lovers-only-5) 

3
rd

 Latinoamerican Summer School in Computational Neuroscience (January 13 – 31, 2015) was 

held in Valparaíso, Chile. This bi-annual Summer School was co-organized by A. Palacios (Line 4) 

and P. Orio (line 5), M.J. Escobar from Universidad Santa María, and colleagues from INRIA 

(France). From more than 100 applicants, 25 national and international students were selected to 

participate in the school, with the support from 21 researchers who participated in this summer 

school and helped students develop a project over the course of 2 weeks (http://www.laconeu.cl/) 

3
rd

 CINV – Max Planck Meeting 2014 (Valparaíso January 19-22) covered different subjects of 

neuroscience, including neural network, neurogenetics, sensory biology, computational 

neuroscience and brain science. These periodic meetings have laid the groundwork to create the first 

two Max Planck Research Groups in Chile (see below). 

International Symposium: Synaptic basis of Cognitive Dysfunction (Valparaíso,  Oct. 21-24). This 

Symposium gathered national and international experts in Cognitive Dysfunction who presented 

their basic and applied research on this subject. More than 200 people attended the conferences, 

ranging from Researchers and PhD students to the general public. This Symposium was co-

organized by A. Palacios (CINV) and  A. Kirkwood (Mind & Brain Institute.  Johns Hopkins 

University). (http://cinv.uv.cl/start-synaptic-basis-of-cognitive-dysfunction 

 

http://cinv.uv.cl/start-synaptic-basis-of-cognitive-dysfunction
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v) Scientific Editorial Boards: 

John Ewer: Journal of Insect Science, Current Opinions Insect Science 

Carlos Gonzalez: Journal of Biological Chemistry  

F. Danilo González: Current Opinion in Structural Biology 

Ramon Latorre:  Biological Research, Proceedings of the National Academy of Sciences, Journal 

of General Physiology, Channels, Temperature, Frontier in Pharmacological Research. 

Tomas Perez-Acle. PeerJ   

Adrian Palacios: Biological Research. 

vi)  Awards 

During this period the following  regular FONDECYT were awarded to CINV investigators as P.I 

1. The retina of Octodon degus: a natural model for validating molecular and physiological 

biomarkers for Alzheimer disease (1150638). PI: A Palacios 

2. Role of endocannabinoid signaling in retinal synaptic function. T (1151091) PI A Chavez, 

Co PI A. Palacios.  

3. Neuronal derived factor(s) and mechanism(s) that repress the expression of nonselective ion 

channels in normal adult skeletal muscles (1150291) P.I. J.C. Saez, 

4. Genetic analysis of neuropeptide function ((1141278). P.I J. Ewer, Co-Pi  K.Withlock. 

5. Gating, architecture and modulation by beta and gamma subunits of the calcium and 

voltage-activated potassium (BK) channel (1150273). P.I. R. Latorre. Co-Pi C.Gonzalez. 

6. How caries and aging affect the dentin-pulp complex: A comparative immunohistochemical 

and ultrastructural analysis of nerve endings and odontoblasts in human teeth. (1141281). PI 

E.Couve, Co.Pi O. Shmachtenberg 

7. The role of non-standard retinal ganglion cells sensitive to motion features in motion 

integration tasks (1140403). PI MJ Escobar, Co PI. A Palacios. 

A Palacios was also awarded a grant from the Office of Naval Research 

Global environment NICOP Research Grant -#N62909-14-1-N121 and an ECOS / CONICYT grant 

(C13E06)  to create Network for Computational Neuroscience:  

International collaborator R. Olcese was awarded a 4 year NIH RO1 grant in which A. Neely is a 

Co-Pi. 

Recently recruited adjunt investigator A. Chavez is the P.I. of  a Millennium Nucleus (MSI): 

Biology of Neuropsychiatric Diseases (Nu-MIND; NC130011). A.  Chavez was also awarded a 

return home fellowship from IBRO. 

The U. of Valparaiso was awarded a program project form the Education Ministry in Precision 

Medicine in which A. Neely is the Executive Director.  This grant is to promote innovation from 

science and will boost CINV and U. of Valparaiso investigators abilities’ to bring fundamental 

research to the bed side. 

A FONDEQUIP grant, entitled: Platform for Isothermal Titration Microcalorimetry for 

thermodynamic characterization of molecular recognition in biological systems and chemistry. 

granted to F. Gonzalez-Nilo. 

K. Whitlock received the U. of Valparaiso medal for her contribution to the transfer of knowledge 

and the development of art and culture. Honor shared with world known Chilean writer R. 

Ampuero. 

J. Ewer was named “ “Embassador for gender equity” by U. 

O. Schmachtenberg, A. Palacios, AM Cardenas, A Martinez and C. Gonzalez received the 

University Merit award for research 2014 

R Latorre received de “Cátedra 2014 Santiago Ramón y Cajal" from the Universidad Nacional 

Autónoma de México.  
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4. Education and Capacity Building 

a) Education and Capacity Building:  

The PhD Program in Neuroscience was created in 2002 by CINV members and is accredited 

through 2017. Its Director is currently Dr. John Ewer (CINV, Research line 3). It is designed to train 

researchers interested in the development, the structure, and the function of the nervous system. Its 

strengths are the areas of molecular physiology and biophysics, computational neuroscience, sensory 

neuroscience, neuronal plasticity and neuropathology, and development and neurogenetics. 

This is the oldest Ph.D. program in Neuroscience of Chile. The impact of the CINV Millenium 

Institute is evident from the quality of the students and its steady enrollment of 7-9 students a year, 

despite the creation of 2 new Ph.D. programs in Neuroscience in Santiago. Most significantly, the 

proportion of students we have admitted from Santiago has been increasing, reaching a maximum 

this year, where 4 out of 6 students came from the capital; of the remaining (2) only one had been a 

student at the Universidad de Valparaiso. Thus, the program has matured and can compete 

effectively with programs in Santiago, despite the draw of the capital. 

Our Program ensures funding for 4 years to all students it accepts, thereby allowing students to 

devote full time to their Ph.D. work. Funding is provided by governmental grants (CONICYT and 

MECESUP), as well as by grants offered by the University of Valparaiso. In addition, the CINV-

ICM also provides graduate fellowships (7 during this period). Agreements with other graduate 

programs allow students to take elective courses at other universities in Chile and abroad, as well to 

carry out research internships. Our Program has a double Ph.D. agreement with the Scuola 

Internazionale Superiore di Studi Avanzati (SISSA) of Trieste, Italy (www.sissa.it), which has 

expanded the range of thesis topics. We are also in the process of making a similar agreement with 

the University of Sao Paulo, Brazil. 

 

The new Ph.D. program in Biophysics and Computational Biology (Program Director: Dr. Carlos 

Gonzalez (Line1)): This Program was proposed in the original grant. To date it has gone through all 

the steps needed to get the final approval by the University Board. We ended 2014 with a worldwide 

call for application, and by December we had received 7 applications for this program, which will 

officially start by March 2015 by accepting no more than 5 students.  

 

The Master Program in Neuroscience was founded in 1999 and is currently directed by Dr. 

Agustin Martinez (line 2). The program was reaccredited for 8 years in 2011 (through 2018), 

becoming the longest accredited program of the University of Valparaíso. The program is 

characterized by a high content of basic Neuroscience as well as for its multidisciplinarity. Its 

students are from various disciplines: biologists and biochemists as well as health professionals, 

engineers, and mathematicians, eager to understand the biological basis of the functioning of the 

nervous system. 

  

Strategies to hire young investigators. A third joint Max Planck-CINV meeting took place in 

Valparaíso on January 19-22, 2014. One of the main purposes of this meeting was to discuss 

strategies to hire two young investigators, who will occupy 2 Max Planck Research Group positions 

at the CINV.  

 

b) Achievements and results:  

In the PhD Program, Twenty-six students have graduated since 2002 (8 female; 18 male), of which 

2 graduated during this period (see list below). The Program currently has 29 students (7 female, 22 

male). During this year’s recruitment period 13 applicants were considered admissible and were 

interviewed. Of these, 7 were selected, of which 6 accepted, which is close to the maximum number 

http://www.sissa.it/
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of students we are able accept every year. We believe that our recruitment strategy has become more 

effective as we now receive enough applications to be able to select the very best. All current 

students typically attend one national or international conference in their area of study per year; 

funding is provided through their fellowship or through their advisor’s grants. (See Annexes 5.1 and 

5.2). 

Ph.D. graduates. 

1) Isaac García Carrillo. "Role of the Amino Terminus of Cx26 in the regulation of channel 

oligomerization and function: Lessons from syndromic mutations related to Keratitis-

Ichthyosis-Deafness syndrome”. Advisor: Dr. Agustin Martinez (CINV, Line 2). Article in 

press; J. Invest. Dermatol.( http://www.ncbi.nlm.nih.gov/pubmed/25625422) 

2) Erick Olivares Bravo. “Mathematical modeling of the role of the TRPM8 channel in the firing 

pattern of cold-sensitive nerve terminals. Advisor: Dr. Patricio Orio (CINV, Line 5). 

3) Maximiliano Rovegno, Doctorado en Ciencias Médicas, PUC.  

4) Daniela Salas, Doctorado en Bioquímica, Universidad de Chile. 

5) Juan P. Castillo. 2014. Exploración de la arquitectura y los cambios de conformación del canal 

BK utilizando una regla espectróscopica. Advisor: Dr. Ramón Latorre (CINV, Line 1). Doctor 

en Ciencias con Mención en Biología Molecular, Celular y Neurociencias.  Facultad de 

Ciencias, Universidad de Chile. 

 

In the Master Program, 47 students have graduate since 1999 (24 females; 23 male), of which 5 

graduated during this period; two of them did their thesis with researchers from our center (see list 

below). During this year’s recruitment period, the program was very successful, receiving 39 

applications of which 20 were accepted, being close to the maximum number of students we are able 

accept every year. In addition, this is the third year in a row in which a high number of fellowships 

from CONICYT were awarded to our students (7), proving the success of our recruitment strategy, 

which is based on the visibility of CINV activities in Chile. The increase in the number of students 

is coincident with the beginning of our CINV-ICM as can be observed in the graph. During the 

interview process several applicants mentioned the existence of the CINV as part of the reasons for 

choosing our program, suggesting that the CINV has given more visibility to this program. 

 

M.Sc. Graduates 

1. Victor Ojeda. Cognitive potentials in children with attention deficit disorder and 

hyperactivity during the execution of one or two simultaneous tasks. Advisor: M. 

Roncagliolo (Inst. Fisiología) 

2. Ester Otarola. Role of residue N264 in ion conductance of Hv1 channel of Ciona intestinalis. 

Advisor: C.Gonzalez (Line 1). 

3. Joaquín Araya. Effect of Nitric Oxide on the electrical response of bipolar and ganglion cells 

of the retina. Advisor: O. Schmachtenberg (Line 4). 

4. Javiera de la Cruz. Role of BDNF and via mTOR in non genetic model of autism. Advisor: 

E. Aliaga (PUCV). 

5. Germán Campos. Effect of acute stress on spatial reconsolidation memory in rats. Advisor: 

A. Dagnino (Inst. Fisiología) 

6. Carolina Urrutia. The activation of connexin hemichannels, promotes the entry of calcium 

ion, oxidative stress and cell death, which are prevented by antioxidants which block 

hemichannels. J.C. Saez (Line 2); Magister en Radicales libres (UV). 
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Undergraduate Thesis Project Approvals and Qualifying exams of CINV students (Jan - Dec. 

2014): 

1. Angélica Benbenuto, Bioquímica, . Pontificia Universidad Católica de Valparaíso. Carrera 

de Bioquímica.. 

2.  Gonzalo Valdivia. Hiperactividad hipocampal durante el envejecimiento  en  Octodon 

degus. Pontificia Universidad Católica de Valparaíso. Carrera de Bioquímica.. 

3. Ivana Gajardo. Marcadores Metabolicos en Hipocampo de Octodon degus durante el 

envejecimiento. Pontificia Universidad Católica de Valparaíso. Carrera de Bioquímica.  

Students visiting laboratories abroad. We continued supporting the travel and visits of our 

students to laboratories of our international network that are leader in their field and facilitate access 

to new instruments and techniques. Students who conducted research during this period are:: 

1. Isaac García, at the laboratory of Jorge Contreras, Rutgers Univ. USA. 

2. Daniela di Giorgis at the laboratory of Dr. Riccardo Olcese, UCLA, USA. 

 

c) Destination of Students:  

PhD Program: Twenty-six students have graduated since 2002, starting with Dr. A. Chavez in 

2007. The majority of graduates of our Program are currently carrying out postdoctoral work (with 

the exception of a few graduates from 2014 who are either looking for postdoctoral positions or are 

completing experiments and preparing their thesis work for publication). 

Master program: Forty-seven students have graduated since 1999, starting with Dr. Chavez in 

2000. About half of our graduates have gone back to their professional practice, and the other half 

have followed the scientific academic pathway, entering to diverse Ph.D. programs in Chile and 

abroad, including our PhD in Neuroscience. Some of them are academics in Chile or abroad. 

 

 

 

 

d) Summary Table:  

 

Obtained 

Degree 
Academy 

Industry and 

Services 
Studies Research 

Other (Specify the 

other type of activity 

Doctoral    10  

Master   4   

Undergraduate 1 1 2 1  

TOTAL 1 1 6 11  
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5. Networking and other collaborative work 

a) Networking:  

The creation, maintenance, and strengthening of scientific networks is at the core of CINV`s 

mission. These initiatives are grouped into three main networks of scientific collaboration, 

depending on the CINV’s scientific areas: the Biophysics and Computational Neurosciences 

Network, the Genetic and Development Network, and the Intercellular Communication in the 

Nervous System Network.  During 2014, these networks organized workshops, international 

schools, and congresses, which are briefly presented below. 

Biophysics and Computational Neurosciences Network: Strong ties have been established with 

researchers at the University of Chicago (Francisco Bezanilla and Eduardo Perozo) and the National 

Institutes of Health (Miguel Holmgren) through a project that uses, as in the early days of Chilean 

Biophysics, the giant squid axon of Dosidicus gigas. Two consecutive grants by the Fogarty 

Foundation program (NIH, 2009-2011; 2011-2013) have helped fund this research and allowed the 

US team to visit Valparaiso periodically. Initial results generated in Valparaiso were published in 

PNAS; they were followed by the first recording the K
+
 events in the pump, opening a new view on 

the operation of the Na
+
-K

+
 pump that is currently under review in Nature Communications. We are 

now developing the squid optic nerve as a source Na
+
 channels and Na

+
/K

+
 pumps because of the 

large amounts of membrane protein they yield (1 mg  per eye). Current efforts are focused in 

crystallizing and analyzing single particle with high-resolution cryo-electron microscopy (EM) and 

atomic force microscopy (AFM).  

This Network proudly reports the incorporation of the Division of Molecular Medicine of UCLA 

Medical School to its global network with the appointment of A. Neely (Line 1) as adjunct Assoc. 

Professor being the Co-PI of a NIH Grant directed by UCLA professor R. Olcese. Through this 

collaboration we succeeded in dissecting out the operation of individual-voltage sensors of calcium 

channels by optically tracking their voltage-dependent movement. These groundbreaking findings 

were published in PNAS. 

As part of the systematic efforts to strengthen our international networks, we have consolidated an 

agreement with the Department of Biophysics, at Universidad de La República, Montevideo, 

Uruguay, in which several researchers have been studying how environmental pollutants (heavy 

metals such as Pb
2+

, Hg
2+

, etc.) affect the functions of K+, Ca
2+

, proton, and TRP channels. 

The International Symposium “For Squid Lovers Only” was held in Montemar, Chile, from 

September 25-27, 2014, in honor of the 70
th

 birthday of Francisco Bezanilla, Senior Associate 

Researcher of the CINV, and his contribution to the field of ion channels. Twenty-five world leaders 

in the field of Ion Channel Biophysics presented their recent or life’s work, and recognized how 

strongly Professor Bezanilla had impacted their area of study and their careers. Several professors 

and students from Chile and abroad were present at the meeting, which served as an inspirational 

occasion for younger generations.( http://cinv.uv.cl/simposium-for-squid-lovers-only-5) 

3
rd

 Latinoamerican Summer School in Computational Neuroscience (January 13 – 31, 2015) was 

held in Valparaíso, Chile. This bi-annual Summer School was co-organized by A. Palacios (Line 4) 

and P. Orio (line 5), M.J. Escobar from Universidad Santa María, and colleagues from INRIA 

(France). From more than 100 applicants, 25 national and international students were selected to 

participate in the school, with the support from 21 researchers who participated in this summer 

school and helped students develop a project over the course of 2 weeks (http://www.laconeu.cl/) 

3
rd

 CINV – Max Planck Meeting 2014 (Valparaíso January 19-22) covered different subjects of 

neuroscience, including neural network, neurogenetics, sensory biology, computational 

neuroscience and brain science. These periodic meetings have laid the groundwork to create the first 

two Max Planck Research Groups in Chile (see below). 
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International Symposium: Synaptic basis of Cognitive Dysfunction (Valparaíso,  Oct. 21-24). This 

Symposium gathered national and international experts in Cognitive Dysfunction who presented 

their basic and applied research on this subject. More than 200 people attended the conferences, 

ranging from Researchers and PhD students to the general public. This Symposium was co-

organized by A. Palacios (CINV) and  A. Kirkwood (Mind & Brain Institute.  Johns Hopkins 

University). (http://cinv.uv.cl/start-synaptic-basis-of-cognitive-dysfunction/) 

Genetics and Development Network: Collaboration between lines has resulted in several 

publications including a primary research paper (Boric et al., 2013 PLOSOne; line 5) and a review 

(Ardiles et al, 2013, Cold Spring Harb Protoc.). Our work with the cross-cutting line using 

bioinformatics tools to identify potential regulatory regions for olfactory receptors has come to 

fruition (Calfun et al., 2014, Chemical Senses, submitted). External to Chile we have collaborations 

in the area of neural and hormonal control of postecdysial behaviors in insects (White, B. H. and J. 

Ewer, 2014; Dr. Benjamin White, NIH), clock control of behavior (C. Wegener and J. Ewer; Dr. 

Christian Wegener, University of Würzburg, Germany), genetic control of Kallmann Syndrome in 

humans (R. Ceriani, K. Whitlock, Dr. William Crowley, Harvard Medical School) and neurogenesis 

in bees (K.Whitlock Dr. Brian Smith, University of Arizona). 

The 3
rd

 Latin American Zebrafish Network (LAZEN) Course and Symposium April 4-12, 2014. 

Valparaiso). A mission of LAZEN is to help scientists in Latin America to incorporate the 

advantages of the Genetics and Development of the Zebrafish system. This practical course and 

symposium was organized by Kathleen Whitlock (CINV, Line 3). Faculty included investigators 

from Chile (Dr. Carmen Feijoo, Dr. Kathleen Whitlock), Argentina (Dr. Nora Calcaterra), Brasil 

(Dr. Mônica Vianna), Mexico (Dr. Enrique Salas), Uruguay (Dr. Flavio Zoelessi), USA (Dr. Lila 

Solnica-Krezel, Dept. of Developmental Biology, Washington Univ. School of Medicine, Dr. Monte 

Westerfield, Director Zebrafish International Resources Center, Inst Neuroscience, Univ. of 

Oregon), and UK (Dr. Derek Stemple, Head, Mouse and Zebrafish Genetics, Sanger Institute). For 

the course 16 students were selected from a pool of over 70 applicants. The students also 

participated in the symposium that included more invited scientists from Latin America. For more 

information see http://lazen.fcien.edu.uy/events/iiii-lazen-course-and-meeting. 

International Course Small brains, Big Ideas, plus Biomedical Insights from Invertebrate 

Neuroscience- This practical course is currently organized by John Ewer (CINV, Line 3), Jimena 

Sierralta (IBN Millenium Institute, Santiago), and Andrea Calixto (Universidad Mayor, Santiago). 

Its aim is to expose students from Latin America to the use of invertebrate model systems for 

biomedical research. It focuses mostly on the use of Drosophila and C. elegans, but also includes 

butterflies (navigation, time-compensated compass) and bees (associative learning). Faculty includes 

investigators from Chile, USA (Department of Neurobiology, UMass Medical School, and Arizona 

State University) and UK (Oxford University). It is offered every 2 years and has matured into a 

high-quality course. For more information see http://www.smallbrains.org. 

 

b) Other collaborative activities: 

Creation of two Max Planck Research Groups in Chile.  Hiring outstanding young scientists and 

supporting them with infrastructure to jump-start their career as independent researchers has been 

identified as a key strategy in order for the CINV to reach a higher international competitiveness. To 

achieve this goal we sought the sponsorship from the Max Plank Institutes (MPI) that have a 

valuable experience through the Program Max Planck Research Group (MPRG). This program 

offers to outstanding young scientists a chance to initiate their careers at a high level. Beside its 

experience, MPI’s prestige will no doubt contribute to attract the best young scientists from different 

countries.  A partnership with MPIs provides a quality certificate that will mitigate the apparent risk 

of moving to a small institution in such a distant country as Chile. A committee comprising 

http://cinv.uv.cl/start-synaptic-basis-of-cognitive-dysfunction/
http://lazen.fcien.edu.uy/events/iiii-lazen-course-and-meeting
http://www.smallbrains.org/
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investigators from MPIs and CNIV will establish the profile of the ideal candidate, implement an 

effective recruiting strategy and select the best of them.  The young investigator will have a budget 

of US$ 150.000 a year.  In addition, all CINV facilities (e.g., confocal microscope, FRET, LRET 

and TRIF set-ups, centrifuges, etc.) will be at the young investigators’ disposal.  

International Gap Junction Conference 2015 As mentioned in the past report, Chile was selected in 

2013 to host the 2015 International Gap Junction Conference in Valparaíso (IGJC-2015). This is the 

first time in the history of this scientific meeting that a country outside of US and Europe will 

organize the conference. Chile was selected during the last IGJC-2013 in Charleston USA where the 

great majority of the attendees voted for the Chilean option mainly due to the increasing importance 

of Chilean scientific groups for the study of Gap Junction Channels and Hemichannels. This 

conference is organized by Dr. Juan Carlos Saez and Dr. Agustín Martinez (Line 2). Importantly for 

CINV, Dr. Tomas Perez-Acle (Line 5) will be one of the Keynote Speakers. 

As a satellite activity of the IGJC2015, Dr. Juan C. Sáez and Dr. Agustín Martínez organized a 

workshop entitled: “Biophysics of hemichannels and gap junction channels: A theoretical and 

practical training”. This event is funded by IBRO, Universidad de Desarrollo, Pontificia Universidad 

Católica and the CINV. Ten international experts and four members of the CINV (Latorre, 

González, Martínez and Sáez) will lecture in the theoretical section.  Fifty graduate students from 

Canada, Germany and Chile have registered. 

 

1. Individual collaborative activities 

 Dr. David Naranjo started a collaborative project with Dr. Paul Brehm from the Vollum 

Institute, on the role of voltage gated Calcium channels in zebrafish neuromuscular synaptic 

transmission. This collaboration produced a recent paper, published in Biophysical Journal 

(Naranjo and Brehm. Biophys J, 108: 578–584, 2015). 
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6. Outreach and connections with other sectors 

a) Outreach:  

After three years as a Millenium Institute, we have position CINV as a research center of excellence 

in Valparaíso that impact the society at large and it plays a fundamental role in the scientific 

development of the country. CINV’s outreach strategy is of permanent innovation in the content as 

well as in the vehicle to disseminate science to show science as an activity of everyday life. In a 

friendly and creative way, we have brought science close to the community, and have also played an 

active role in the urban and social renewal of the city of Valparaíso.  With this in mind, we have 

carried out activities focused on interdisciplinarity, linking the concerns of the scientific world with 

those of the society. Our target audiences were different actors of society: elementary and high 

school students, university students, professionals, and the general audience.  We have employed 

diverse means to reach our audiences, including talks open to the general public, books, audiovisual 

productions, and workshops with students (Ciencia al Tiro). 

The media coverage of CINV activities has been approached in various ways: by informing on the 

scientific research at the CINV, and by publicizing our outreach activities, symposia, and 

congresses. Media presence of the CINV increased to 83 news stories in 2014, which were worth 

approximately USD 350,000. In this regard, one milestone was ‘NeuroNews’, an agreement 

between the CINV and the online newspaper “El Mostrador”, one of the main Chilean internet news 

media (7.5 million visits/month). The agreement –unprecedented in Chile– consists of the periodic 

delivery of articles, prepared by PhD and Masters students, under the supervision of Dr. O. 

Schmachtenberg that ‘translate’ in a simpler language research articles published in scientific 

journals, and that are of general interest. The 11 articles published in 2014 received 71,109 visits, 

more than twice the number of visits to other science articles published in this media. 

(http://cinv.uv.cl/category/neuronews/) 

Activities. Since 2011, the CINV has increased its outreach activities –independently and in alliance 

with other institutions–, being now a widely recognized institution throughout the city and the 

country. Its most relevant outreach activities are: 

Tertulias Porteñas. Since 2012 we have brought together high-level scientists, artists and 

intellectuals, to discuss neuroscience-related topics with an interdisciplinary approach. Tertulias are 

open to the general public, and aim to bring a better understanding of science by society and to 

captivate the public with the creative inspiration that motivates scientists. These events are held in 

emblematic places of Valparaíso: The Biblioteca Severin (first public library in Chile) in 2012, the 

Parque Cultural de Valparaiso (the main space for cultural development in the city) in 2013, and the 

auditorium of the Universidad de Valparaíso (thus bringing them closer to the community) in 2014. 

2014 Tertulias: “What do we know about the senses?”, “What do we know about memory”, and 

“What do we know about desire?”. Estimated audience: 250 people in each Tertulia. (Estimated 

since 2012: 2,150 people in a total of 7 Tertulias). (http://cinv.uv.cl/tertulias-portenas/) 

Sponsoring Institutions: U. de Valparaíso, Radio V. Letelier, Iniciativa Científica Milenio. 

Sponsors: Mercurio de Valparaíso (newspaper), Hotel Cirilo Armstrong, Altamira.   

¿Qué tienes en mente? Neuroscience talks series given by CINV researchers to school students 

(12-16 years old) throughout the Valparaíso Region. This activity has been carried out since 2012, 

with a total estimated audience of 4,000 students in 19 talks for the three-year period. It is one of the 

most recognized activities by the regional authorities. Partner Institutions: EXPLORA CONICYT, 

Universidad de Valparaíso. 

In 2014  talks were given in different towns within the region of Valparaíso.  These town, in the 

rural areas, received an active scientist for the first time. A very welcoming audience of about 200 

hundred middle schools kids received a 40 minutes talk that was followed by a surprisingly active 
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question session. Local authorities such as the mayor were present in most cases. The following 

towns were visited this year: 

Putaendo by O. Schmachtenberg who presented “The senses, our window to the world” “Seeing is . 

Limache by P. Orio  who presented Believing… or Believing is Seeing?” 

Los Andes by A. Martinez who presented “From intercellular communication to genetic deafness”.  

Quintero by D. Naranjo who presented “From molecular randomness to neuronal order”. 

Casablanca by C González. “We are a living battery!”. 

The total audience reached about 1,000 students. This year students were invited to give short 

presentations and the best ones were rewarded with a visit to the Mirador’s Interactive Museum in 

Santiago. (http://cinv.uv.cl/prueba/).  

Festival Puerto de Ideas. November 7th, 8th and 9th. Valparaiso hosts Puerto de Ideas, the first 

festival of cultural reflection in South America.  This Festival summons prominent national and 

foreign exhibitors –ranging from scientists to all sorts of artists–  in different emblematic locations 

of the city. Thanks to a close collaboration between the CINV and the Puerto Ideas Foundation, the 

opening of the festival was held at the site were the future CINV will be built with a talk by 

prominent neuroscientist Rodolfo Llinás. Over 500 people were present. Additional activities were 

held at this location bringing the a total attendance to over 1,200 people. The impact of this type of 

activity on the visibility of the CINV has helped sensitized authorities toward the funding of CINV 

building. 

Ciencia al Tiro (www.cienciaaltiro.cl). Program created in 2008 by CINV researcher K. Whitlock. 

The program works with students from public schools in Valparaíso to enhance knowledge of 

science through workshops and long-term research projects, while at the same time strengthening 

the links with the community. In 2014 long-term research projects were initiated at the “Edificio 

Verde” (Green Building) including studies of electricity and energy efficient light bulbs, the use of 

restaurant waste as food for fish, and study of circadian rhythm in the hedgehog. Additionally we 

use the Aquaponics system to study water pH and the nitrogen cycle.   

Activities in 2014: In April of 2014 the University of Valparaiso honored Dr. Whitlock along with 

Ernesto Cardenal and Roberto Ampuero, with the Medal of the University of Valparaiso for her 

work with Ciencia Al Tiro. 

April: As part of the Workshop on scientific journalism, students of Ciencia Al Tiro interviewed top 

scientists in zebrafish genetics and development who participated in the LAZEN course and 

symposium (see REDES: LAZEN)  

September 2014: The Ambassador of the United States of America visited the Green Building to 

speak with the students in Ciencia Al Tiro about their projects 

October 2014: Our three long-term research projects were selected for the EXPLOPRA Regional 

Science and Technology Congress in October 2014.  

December 2014: The book “La Alegría de la Ciencia” (The Joy of Science) was published. This 

book will disseminate information about our workshops to students and adults in the Valparaíso 

Region as well as in the country. 

December 2014: Ciencia al Tiro was selected for the TV program “Cambio Climático, Ciencia y 

Tecnología” (Cábala Producciones). The program focused on the innovative approach of Ciencia Al 

Tiro where the new technology called Aquaponics was used to teach science relevant to the future. 

The program links the projects in the Green Building, the school and the homes of the children 

taking part in Ciencia Al Tiro.  

Participants: 7 eighth grade students and 20 seventh grade students/week during 2014.  

http://cinv.uv.cl/prueba/
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Participating institutions: Middle School Básica Pacifico, Doctorate and Masters students from the 

Neuroscience program, University of Valparaiso. 

Audiovisual Production. Each year CINV develops or takes part in some audiovisual product 

related to science outreach. In 2012 we participated in publishing the book “Francisco Varela, la 

ciencia del ser” (“Francisco Varela, the science of being”), and in 2013 we produced the TV series 

“Neuromantes” and participated in other TV programs as well (e.g., “Vida Conciencia”, “Chile 

Innova”). 

In 2014, CINV launched and distributed the book “A Haven for Scientists” telling the history of the 

building that will house the future CINV, together with a simple and accessible account of the work 

done by CINV researchers. The book was presented by the Minister of Culture of Chile, Agustín 

Squella, and Eduardo Cavieres, National Prize in Humanities and in History, respectively. The 

publication was distributed in schools and public libraries in the region of Valparaiso, universities, 

and research centers throughout Chile and abroad, and to national and regional authorities. It has 

been recognized as an unprecedented contribution to unite science and history in the city of 

Valparaiso. 

The documentary “Montemar y los Laberintos de la Memoria”, by CINV and Cábala Producciones, 

narrates one of the most significant epics of the recent history of science in Chile, one which is also 

part of the origins of the CINV. It chronicles the work of researchers who conducted research of 

worldwide impact using the nerves of the Humboldt Squid, in the marine station of Montemar, in 

Valparaiso. Today CINV is a heir to that history. The documentary was distributed to scientists in 

Chile and abroad, to universities, public libraries throughout the country and to schools in the region 

of Valparaiso. Its presentation is being programmed at various festivals of documentaries in Chile 

and abroad, and it is to be broadcasted on television during 2016.  

 

b) Connections with other sectors:  

Juan Ignacio Molina Building (formerly Severín Building): A crucial step for the building of the 

new CINV in a historic district of Valparaíso was securing the financial support from the Chilean 

State, who will fund 70% of the cost (USD 5,460,000) through national and regional funds, and 

from the Universidad de Valparaíso, who will fund the remaining 30% (USD 2,340,000). Work on 

the building will begin in 2015. The building seeks to be a reference for national scientific 

infrastructure, and will also assist in the revival of the historic district. This step was taken thanks to 

the positioning of CINV at the regional and national levels, through media campaigns and meetings 

with political authorities, local institutions, and opinion leaders.  

Fundación Puerto de Ideas: CINV Director Dr Ramón Latorre is a permanent member of the 

Scientific Committee of the Puerto de Ideas Foundation, which organizes yearly Festivals in 

Antofagasta and Valparaíso. This alliance will ensure the presence of renowned scientists in the 

Festival. It also allowed the site of the future CINV building to host some of the Festival’s events in 

2014, creating awareness of the existence and role of this center in the scientific community and in 

society. 

Local Institutions: The CINV is an active guest in different institutions concerned with the 

development of the city and the Region. Currently, the CINV cooperates with “Corporación La 

Matriz”, “Fundacion Piensa”, and the “Instituto de Sistemas Complejos de Valparaíso”. It has 

positioned itself as a relevant entity for local public policies, and as a reference for the attraction of 

advanced human resources, for regionalization and development. 
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7 Administration and Financial 

Status 

a) Organization and administration:  

An Executive Director supervises and 

coordinates all the administrative duties 

according to the needs of the Director 

and of other Investigators.  He 

coordinates outreach and networking 

with the private sector and community 

leaders, together with all efforts aimed 

at securing funds and the construction 

of the new building to house the CINV. 

In addition to the coordination and 

accounting team, there is a team that assists researchers in the purchasing of equipment and 

computer maintenance, and another team that offers support for the development and submission of 

grants, and for outreach activities. Each host institution provides office and laboratory space to 

individual investigators holding faculty positions.  Base salaries for individual investigators are 

covered by the corresponding host institution. The Universidad de Valparaíso has set up an 

institutional grant to help with operational expenses. 

 

Category Female Male TOTAL 

Assistant & Technicians 14 16 30 

Administrative Staff 10 5 15 

TOTAL 24 21 45 

 

 

 

b) Financial Status:  

During 2014, the CINV had a total income of $1,927,797,348 , of which the Millennium Institute 

(MI) contributed 42%. The contribution from the MI has varied been 55,7% (2012), 35,4% (2013), 

and 42,0% (2014).  The other sources of income come from CONICYT (30% in 2014) and the 

Universidad de Valparaíso (22% in 2014). An important income that will be reflected in the CINV’s 

budgets for 2015 and 2016 is that for the construction of the new building for CINV: Universidad de 

Valparaíso (30%), Ministerio de Obras Públicas (20%), and the Gobierno Regional de Valparaíso 

(50%). The total cost of the building is $5,125,264,000 (Chilean pesos). 

During 2014, MI expenses relate mainly to human resources (25,82%), which consists mainly of 

incentives to investigators, the CINV Postdoctoral Fellowship Program, and PhD Grants to support 

students during short periods while they secure Government or University grants. The budget for 

goods and equipments has been reduced from 25% (average during the last two years) to 12,62%, 

because the main lab equipment was acquired during the first years. Travel expenses were 12,42% 

of the total budget. Other activities such as symposia and workshops were cofinanced by the 

Networking MI Program. 
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Annex 1.- Institute / Nucleus Researchers 

1.1 Associate Researchers 

Full Name Research Line Nacionality Gender 
Date of birth 

dd/mm/yy 
Profession 

Academic 

Degree 
Affiliation 

Current 

Position 

Relation 

with 

Center 

Adrián Galo Palacios 

Vargas 

SENSORY AND 

SYSTEMS 
Chilean M 18-03-1958 Psicología Doctor 

Universidad de 

Valparaíso 
Professor 2 

Alan Neely Delgueil 

STRUCTURE AND 

FUNCTION OF 

MOLECULAR 

SENSORS 

Chilean M 15-04-1956 Biología Doctor 
Universidad de 

Valparaíso 
Professor 2 

Ana María Cárdenas 

Díaz 
CELL SIGNALING Chilean F 01-04-1960 

Química y 

Farmacia 
Doctor 

Universidad de 

Valparaíso 
Professor 2 

Carlos González 

Leon 

STRUCTURE AND 

FUNCTION OF 

MOLECULAR 

SENSORS 

Chilean M 13-12-1965 Física Doctor 
Universidad de 

Valparaíso 
Professor 2 

Fernando Danilo 

González Nilo 

COMPUTATIONAL 

BIOLOGY AND 

MOLECULAR 

SIMULATION 

Chilean M 09-12-1968 Química Doctor 
Universidad 

Andrés Bello 
Professor 2 

John Ewer Lothian 

DEVELOPMENTAL 

GENETICS AND 

BEHAVIOR 
Chilean M 23-02-1961 Biología Doctor 

Universidad de 

Valparaíso 
Professor 2 

Juan Carlos Sáez 

Carreño 
CELL SIGNALING Chilean M 02-02-1956 Bioquímica Doctor 

Universidad 

Católica de 

Chile 

Professor 2 

Kathleen Elizabeth 

Whitlock Leaning 

DEVELOPMENTAL 

GENETICS AND 

BEHAVIOR 
American F 27-08-1963 Biología Doctor 

Universidad de 

Valparaíso 
Professor 2 

Ramón Rogelio 

Latorre De la Cruz 

STRUCTURE AND 

FUNCTION OF 

MOLECULAR 

SENSORS 

Chilean M 29-10-1941 Bioquímica Doctorado 
Universidad de 

Valparaíso 
Professor 2 

Tomás Pérez Acle 

COMPUTATIONAL 

BIOLOGY AND 

MOLECULAR 

SIMULATION 

Chilean M 09-09-1970 Biología Doctorado 
Fundación 

Ciencia & Vida 

Assoc. 

Inv. 
2 
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1.2 Young Researchers 

Full Name Research Line Nacionality Gender 
Date of birth 

dd/mm/yy 
Profession 

Academic 

Degree 
Affiliation 

Current 

Position 

Relation 

with 

Center 

Daniel Almonacid 

COMPUTATIONAL 

BIOLOGY AND 

MOLECULAR 

SIMULATION 

Chilean M 28-03-1981 Bioquímica Doctor 
Universidad 

Andrés Bello 
Researcher 2 

José Manuel Pérez 

Donoso 

COMPUTATIONAL 

BIOLOGY AND 

MOLECULAR 

SIMULATION 

Chilean M 23-11-1978 Bioquímica Doctor 
Universidad 

Andrés Bello 
Professor 2 

 

  



 

 

3
6

 C
IN

V
 A

N
N

U
A

L
 P

R
O

G
R

E
S

S
 R

E
P

O
R

T
 –

 2
0
1
4
 

1.3 Senior Researchers 

Full Name Research Line Nacionality Gender 
Date of birth 

dd/mm/yy 
Profession 

Academic 

Degree 
Affiliation 

Current 

Position 

Relatio

n with 

Center 

Alfredo Kirkwood 
SENSORY AND 

SYSTEMS 
Chilean M 05-03-1958 Biología Doctor 

John Hopkins 

University 
Professor 2 

Francisco Bezanilla 

STRUCTURE AND 

FUNCTION OF 

MOLECULAR 

SENSORS 

Chilean M 17-05-1944 Bioquímica Doctor 
Chicago 

University 
Professor 2 

Gonzalo Ferreira 

STRUCTURE AND 

FUNCTION OF 

MOLECULAR 

SENSORS 

Uruguayan M 20-01-1964 Medicina Doctor 
Universidad de 

la República 
Professor 2 

Miguel Holmgren  

STRUCTURE AND 

FUNCTION OF 

MOLECULAR 

SENSORS 

Chilean M 03-05-1962 Física Doctor NIH - NINDS 

Senior 

Investigato

r 

2 

Osvaldo Enrique 

Alvarez Araya 

STRUCTURE AND 

FUNCTION OF 

MOLECULAR 

SENSORS 

Chilean M 14-10-1942 Bioquímica Doctor 
Universidad de 

Chile 
Professor 2 

Ralph Greenspan 

DEVELOPMENTAL 

GENETICS AND 

BEHAVIOR 

American M N/A Biología Doctor 
Kavli Institute 

for Mind and 

Brain 

Professor 2 

Verónica Milesi 

STRUCTURE AND 

FUNCTION OF 

MOLECULAR 

SENSORS 

Argentinian F 02-12-1962 
Química y 

Farmacia 
Doctor 

Universidad 

Nacional de la 

Plata 

Professor 2 
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1.4 Others 

Full Name Research Line Nacionality Gender 
Date of birth 

dd/mm/yy 
Profession 

Academic 

Degree 
Affiliation Current Position 

Relation 

with 

Center 

Agustín Demetrio 

Martínez Carrasco 
CELL SIGNALING Chilean M 14-08-1968 Biología Doctor 

Universidad de 

Valparaíso 
Professor 2 

David Oliver 

Naranjo Donoso 

STRUCTURE AND 

FUNCTION OF 

MOLECULAR 

SENSORS 

Chilean M 17-10-1957 Biología Doctor 
Universidad de 

Valparaíso 
Professor 2 

Daniel Aguayo 

Villegas 

COMPUTATIONAL 

BIOLOGY AND 

MOLECULAR 

SIMULATION 

Chilean M 08-08-1978 Bioquímica Doctor 
Universidad 

Andrés Bello 
Professor 2 

Oliver 

Schmachtenberg 

SENSORY AND 

SYSTEMS 
Chilean M 12-12-1970 Biología Doctor 

Universidad de 

Valparaíso 
Professor 2 

Pablo Muñoz 

Carvajal 

SENSORY AND 

SYSTEMS 
Chilean M 19-01-1973 Bioquímica Doctor 

Universidad de 

Valparaíso 
Professor 2 

Patricio Orio 

COMPUTATIONAL 

BIOLOGY AND 

MOLECULAR 

SIMULATION 

Chilean M 01-12-1973 Bioquímica Doctor 
Universidad de 

Valparaíso 
Professor 2 

Carlos Puebla 
CELL SIGNALING 

 
Chilean M 04-07-1981 

Medicina 

Veterinaria 
Doctor 

Pontificia 

Universidad 

Católica de 

Chile 

Researcher 1 

Fanny Momboisse 
CELL SIGNALING 

 
French F 03-06-1981   Doctor 

Universidad de 

Valparaíso 
Researcher 1 

Calixto Dominguez 

Portilla 

COMPUTATIONAL 

BIOLOGY AND 

MOLECULAR 

SIMULATION 

Chilean M 28-03-1973 Microbiology Doctor 
Fundación 

Ciencia Y 

Vida 

Researcher 1 

Alvaro Oscar 

Ardiles Araya 

CELL SIGNALING 

 
Chilean M 12-02-1977 Bioquímica Doctor 

Universidad de 

Valparaíso 
Researcher 1 

Erick Orlando 

Olivares Bravo 

COMPUTATIONAL 

BIOLOGY AND 

MOLECULAR 

SIMULATION 

Chilean M 11-11-1976 Biología Doctor 
Universidad de 

Valparaíso 
Researcher 1 

Alex Harry Vielma SENSORY AND Chilean M 01-05-1979 Bioquímica Doctor Universidad de Researcher 1 
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Zamora SYSTEMS 

 

Valparaíso 

Wilson Mena 

Orostica 

DEVELOPMENTAL 

GENETICS AND 

BEHAVIOR 

 

Chilean M 29-09-1980 Pedagogía Doctor 
Universidad de 

Valparaíso 
Researcher 1 

Gustavo Felipe 

Contreras Caceres 

STRUCTURE AND 

FUNCTION OF 

MOLECULAR 

SENSORS 

 

Chilean M 15-09-1982 Ingeniería Doctor 
Universidad de 

Valparaíso 
Researcher 1 

Pavel Prado 

Gutiérrez 

CELL SIGNALING 

 
Cuban M 22-03-1976 Biología Doctor 

Universidad de 

Valparaíso 
Researcher 1 

David Báez Nieto 

STRUCTURE AND 

FUNCTION OF 

MOLECULAR 

SENSORS 

 

Chilean M 18-01-1983 Bioquímica Doctor 
Universidad de 

Valparaíso 
Researcher 1 

Karen Lorena 

Castillo Huera 

Huera 

STRUCTURE AND 

FUNCTION OF 

MOLECULAR 

SENSORS 

 

Chilean F 23-07-1979 Biotecnología Doctor 
Universidad de 

Valparaíso 
Researcher 1 

Germán Miño 

COMPUTATIONAL 

BIOLOGY AND 

MOLECULAR 

SIMULATION & 

STRUCTURE AND 

FUNCTION OF 

MOLECULAR 

SENSORS 

 

Chilean M 29-05-1971 Biología Doctor 

Center for 

Bioinformatics 

and Integrative 

Biology, 

UNAB 

Researcher 1 

Alberto Martin 

COMPUTATIONAL 

BIOLOGY AND 

MOLECULAR 

SIMULATION 

Spaniard M 08-06-1980 Biología Doctor 
Fundación 

Ciencia Y 

Vida 

Researcher 1 

 

 

Adam Aguirre 

 

CELL SIGNALING Chilean M 22-07-1967 
Medicina 

Veterinaria 
Doctor 

Pontificia 

Universidad 

Católica de 

Chile 

Researcher 1 

José Antonio Gárate 

Chateu 

COMPUTATIONAL 

BIOLOGY AND 
Chilean M 29-07-1983 Biotecnología Doctor 

Fundación 

Ciencia Y 
Researcher 1 
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MOLECULAR 

SIMULATION  

Vida 

José Luis Vega 

Pizarro 

 

CELL SIGNALING Chilean  M N/A 
Tecnología 

Medica 
Doctor 

Pontificia 

Universidad 

Católica de 

Chile 

Researcher 1 

 

Luis A. Cea 
CELL SIGNALING Chilean M N/A Biología Doctor 

Pontificia 

Universidad 

Católica de 

Chile 

Researcher 1 

 

 

NOMENCLATURE: 

  

[Gender] 

[M] Male  [F] Female 

 

 
 

 

 [Academic Degree] 

[U] Undergraduate    [M] Master   [D] 

Doctoral 

 
 

 [Relation with Center] 

[1] Full time    [2] Part time 
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Annex 2.- Research Lines 

 

Nº Research Line Research Line Objetives Description of Research Line Researcher 
Research 

Discipline 

Starting 

Date 
[dd/mm/yy] 

Ending    

Date 
[dd/mm/yy] 

1 

STRUCTURE AND 

FUNCTION OF 

MOLECULAR 

SENSORS 

We try to understand how ion 

channels and pumps can respond to 

a variety of stimuli. 

It is a combination of molecular biology, 

electrophysiology, modern fluorescence 

techniques, simulations and molecular 

modeling. 

D. Naranjo, R. Latorre,A. 

Neely, O. Alvarez, F. 

Bezanilla, M. Holmgren, V. 

Milesi, C. González & G. 

Ferreira. 

73 08-08-2011   

2 CELL SIGNALING 

Investigate how protein-protein 

interactions and covalent 

modifications of dynamin control 

neurosecretion and trafficking of 

ion channels. 

Using patch clamp amperometry and total 

internal reflection fluorescence 

microscopy the handling by the cell of  

vesicles containing neurotransmitters is 

characterized.  

JC. Sáez, AM Cárdenas & 

A. Matínez. 
61 08-08-2011   

3 

DEVELOPMENTAL 

GENETICS AND 

BEHAVIOR 

Understanding how the nervous 

system develops and produces 

complex behaviors. 

Using zebrafish and Drosophila as 

biological models, the development of the 

olfactory system and  the genetic 

pathways controlling behavior are studied. 

K. Whitlock, J. Ewer & R. 

Greenspan. 
63 y 74 08-08-2011   

4 
SENSORY AND 

SYSTEMS 

To investigate the mechanisms of 

neuronal encoding the visual, 

olfactory and cerebral physiological 

and pathological conditions. 

Using different animal models, including 

Degu, a natural model for studying AD. 

The molecules identified by Group 2 as 

regulators of neurosecretion will  be tested 

in the context of neuronal plasticity. 

A. Palacios, A. Kirkwood, 

P. Muñoz & O. 

Schmachtenberg. 

61 y 73 08-08-2011   

5 

COMPUTATIONAL 

BIOLOGY AND 

MOLECULAR 

SIMULATION 

Using high performance computing 

for molecular modeling of 

membrane proteins, drug design 

assisted by computer, and inference 

and dynamics of biological 

networks. 

Interaction between theoretical and 

experimental biologist to create new 

methods, models and hypothesis suitable 

to be tested by the experimental groups. 

FD. González, T. Pérez-

Acle, P. Orio, D. Aguayo, 

J. Pérez & D. Almonacid. 

6, 59 y 73 08-08-2011   
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Annex 3.- Publications  

(Totally or partially financed by ICM). Students co-authoring a paper are underlined and CINV 

investigators shown in bold face 

3.1.- ISI Publications or Similar to ISI  

vii) 3.1.1 Associate Researchers:  

1. Abarca F, Gutierrez-Maldonado SE, Parada P, Martinez P, Maass A and Pérez-Acle T (2014) 

Insights on the structure and stability of Licanantase: a trimeric acid-stable coiled-coil 

lipoprotein from Acidithiobacillus thiooxidans. Peer J. 2:e457.   

2. Araya-Secchi R, Pérez-Acle T , Seung-gu Kang, Huynh T, Bernardin A, Escalona Y, Gárate 

JA, Martinez AD, García IE, Sáez JC and Zhou R (2014) Characterization of a Novel Water 

Pocket Inside the Human Cx26 Hemichannel Structure. Biophys J, 107:599-612. 

3. Ardiles AO, Flores-Muñoz C, Toro-Ayala G, Cárdenas AM, Palacios AG, Muñoz P, 

Fuenzalida M, Sáez JC, Martinez AD. (2014). Pannexin 1 regulates the bidirectional 

hippocampal synaptic plasticity in the adult mice. Front Cell Neurosci. 8:326   

4. Baez D, Raddatz N, Ferreira G, Gonzalez C, Latorre R.(2014) Gating of Thermally Activated 

Channels. In: Thermal Sensors. L. Islas and F. Qin. Eds. Curr Top Membr.  74:51-87  

5. Cea LA, Riquelme MA, Vargas AA, Urrutia C, Sáez JC,. (2014) Pannexin 1 channels in 

skeletal muscles.  Front Physiol. 5:139.   

6. Chang LY, Lowe J, Ardiles A, Lim J, Grey AC, Robertson K, Danesh-Meyer H, Palacios AG, 

Acosta ML (2014). Alzheimer’s disease in the human eye. Clinical tests that identify ocular 

and visual information processing deficit as biomarkers. Alzheimers Dement. 10(2):251-261  

7. Cisterna BA, Cardozo C and Sáez JC(2014) Neuronal involvement in muscular atrophy. Front. 

Cell. Neurosci. 10;8:405   

8. Cornejo I, Andrini O, Niemeyer MI, Marabolí V, Gonzalez-Nilo FD, Teulon J, Sepúlveda FV, 

Cid LP. (2014) Identification and Functional Expression of a Glutamate- and Avermectin-

Gated Chloride Channel from Caligus rogercresseyi, a Southern Hemisphere Sea Louse 

Affecting Farmed Fish. PLoS Pathog. 10(9):e1004402.   

9. Ewer J, Jindra M (2014). Development and regulation: Departing from paradigms.  Editorial 

overview: Curr. Op. Insect Sci. 1: vii-ix.  

10. Figueroa VA, Retamal MA, Cea LA, Salas JD, Vargas AA, Verdugo CA, Jara O, Martinez 

AD and Sáez JC  (2014) Extracellular gentamicin reduces the activity of connexin 

hemichannels and interferes with purinergic Ca2+ signaling in HeLa cells. Front Cell 

Neurosci. 8:265.   

11. Garate JA, Pérez-Acle T and Oostenbrink C (2014) On the thermodynamics of carbon 

nanotube single-file water loading: Free energy, Energy and Entropy calculations Phys. 

Chem. Chem. Phys. 16(11):5119-28. 

12. González-Jamett AM, Haro-Acuña V, Momboisse F, Caviedes P, Bevilacqua JA, Cárdenas 

AM. (2014) Dynamin-2 in nervous system disorders.  J Neurochem. 128(2):210-23  

13. Jabba S, Goyal R, Sosa-Pagán JO, Moldenhauer H, Wu J, Kalmeta B, Bandell M, Latorre R, 

Patapoutian A, Grandl J. (2014)  Directionality of Temperature Activation in Mouse TRPA1 

Ion Channel Can Be Inverted by Single-Point Mutations in Ankyrin Repeat Six. 

Neuron. 82(5):1017-1031 

14. Le HT, Sin WC, Lozinsky S, Bechberger J, Vega JL, Guo XQ, Sáez JC, Naus CC. (2014) Gap 

junction intercellular communication mediated by connexin43 in astrocytes is essential for 

their resistance to oxidative stress. J Biol Chem. 289(3):1345-54. 

http://cinv.uv.cl/tperezacle/
http://cinv.uv.cl/tperezacle/
http://cinv.uv.cl/acardenas/
http://cinv.uv.cl/apalacios/
http://cinv.uv.cl/pmunoz/
http://cinv.uv.cl/cgonzalez/
http://cinv.uv.cl/jsaez/
http://cinv.uv.cl/apalacios/
http://cinv.uv.cl/jsaez/
http://cinv.uv.cl/jewer/
http://cinv.uv.cl/jsaez/
http://cinv.uv.cl/tperezacle/
http://cinv.uv.cl/acardenas/
http://cinv.uv.cl/acardenas/
http://cinv.uv.cl/jsaez/
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15. Martín P, Moncada M, Enrique N, Asuaje A, Valdez Capuccino JM, Gonzalez C, Milesi 

V.  (2014) Arachidonic acid activation of BKCa (Slo1) channels associated with the β 1 

subunit in human vascular smooth muscle cells. Pflügers Archiv. 466(9):1779-92.  

16. Moldenhauer H, Latorre R Grandl J. (2014) The pore-domain of TRPA1 mediates the 

inhibitory effect of the antagonist 6-Methyl-5-(2-(trifluoromethyl)phenyl)-1H-indazole. 

PLoS One. 9 (9): e106776    

17. Momboisse F, Olivares MJ, Báez-Matus X, Guerra MJ, Flores-Muñoz C, Sáez JC, Martinez 

AD , Cárdenas AM. (2014) Pannexin 1 channels: new actors in the regulation of 

catecholamine release from adrenal chromaffin cells. Front Cell Neurosci. 8:270.  

18. Neely A, Hidalgo P. (2014) Structure-function of proteins interacting with the α1 pore-forming 

subunit of high-voltage-activated calcium channels. Front Physiol. 5:209   

19. Olivares MJ, González-Jamett AM, Guerra MJ, Baez-Matus X, Haro-Acuña V, Martínez-Quiles 

N, Cárdenas AM. (2014) Src Kinases Regulate De Novo Actin Polymerization during 

Exocytosis in Neuroendocrine Chromaffin Cells.  PLoS One. 9(6):e99001 

20. Orellana JA, Sáez JC, Bennett MV, Berman JW, Morgello S, Eugenin EA. (2014) HIV 

increased the release of dickkopf-1 (DKK1) protein from human astrocytes by a Cx43 

hemichannel-dependent mechanism.  J Neurochem. 128(5):752-63  

21. Palacios-Munoz A, Escobar MJ, Vielma A, Araya J, Astudillo A, Garcia I, Valdivia G, Hurtado 

J, Schmachtenberg O, Martinez AD, Palacios AG (2014) Role of Connexin Channels in 

the Retinal Light Response of a Diurnal Rodent. Front Cell Neurosci. 8:249  

22. Pantazis A, Savalli N, Sigg D, Neely A, Olcese R. (2014) Functional heterogeneity of the four 

voltage sensors of a human L-type calcium channel. Proc Natl Acad Sci U S 

A. 111(51):18381-6 

23. Pupo A, Báez-Nieto D, Martinez A, Latorre R, Gonzalez C (2014) Proton channel models: 

Filling the gap between experimental data and the structural rationale. Channels 

(Austin). 8(3): 180-92.   

24. Pupo A, Gonzalez León C.(2014) In pursuit of an inhibitory drug for the proton channel. Proc 

Natl Acad Sci U S A. 11:27, 9673-74.   

25. Raddatz N, Castillo JP, Gonzalez C , Alvarez O, Latorre R. (2014) Temperature and Voltage 

Coupling to Channel Opening in Transient Receptor Potential Melastatin 8 (TRPM8). J Biol 

Chem. 289(51):35438-54   

26. Retamal MA, Alcayaga J, Bultynck G, Leybaer L, Sáez PJ, Fernandez R, León LE and Sáez 

JC (2014) Opening of pannexin and connexin based-channels increases the excitability of 

nodose ganglion sensory neurons. Front. Cell. Neurosci. 8:158   

27. Retamal MJ, Cisternas MA, Gutierrez-Maldonado SE, Pérez-Acle T, Seifert B, Busch M, 

Huber P, Volkmann UG. (2014) Towards bio-silicon interfaces: Formation of an ultra-thin 

self-hydrated artificial membrane composed of dipalmitoylphosphatidylcholine (DPPC) and 

chitosan deposited in high vacuum from the gas-phase. J Chem Phys. 141(10):104201.  

28. Sáez JC, Leybaert L. (2014) Hunting for connexin hemichannels. FEBS Lett. 588(8):1205-

1211. Review.  

29. Sáez PJ, Shoji KF, Aguirre A, Sáez JC. (2014) Regulation of Hemichannels and Gap Junction 

Channels by Cytokines in Antigen-Presenting Cells. Mediators Inflamm. 2014:742734. 

Review.   

30. Shoji KF, Sáez PJ, Harcha P, Aguila HL, Sáez JC. (2014) Pannexin1 channels act downstream 

of P2X 7 receptors in ATP-induced murine T-cell death.  Channels (Austin). 8(2):142-56.  

31. Torres-Paz J, Whitlock KE (2014) The olfactory sensory system develops from coordinated 

movements within the neural plate. Dev Dyn. 243(12):1619-31 

http://cinv.uv.cl/cgonzalez/
http://cinv.uv.cl/jsaez/
http://cinv.uv.cl/acardenas/
http://cinv.uv.cl/aneely/
http://cinv.uv.cl/acardenas/
http://cinv.uv.cl/jsaez/
http://cinv.uv.cl/oschmachtenberg/
http://cinv.uv.cl/aneely/
http://cinv.uv.cl/amartinez/
http://cinv.uv.cl/cgonzalez/
http://cinv.uv.cl/cgonzalez/
http://cinv.uv.cl/cgonzalez/
http://cinv.uv.cl/jsaez/
http://cinv.uv.cl/jsaez/
http://cinv.uv.cl/tperezacle/
http://cinv.uv.cl/jsaez/
http://cinv.uv.cl/jsaez/
http://cinv.uv.cl/jsaez/
http://cinv.uv.cl/kwhitlock/
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32. Torres YP, Granados ST, Latorre R (2014) . Pharmacological consequences of the 

coexpression of BK channel α and auxiliary β subunits. Front Physiol. 5:383   

33. Vielma AH, Agurto A, Valdes J, Palacios AG, Schmachtenberg O (2014) Nitric oxide 

modulates the temporal properties of the glutamate response in type 4 OFF bipolar cells. 

PLoS One, 9(12):e114330 

34. White BH, Ewer J. (2014) Neural and Hormonal Control of Postecdysial Behaviors in 

Insects. Annu Rev Entomol. 59:363-81   

35. Whitlock KE. (2014) Zebrafish Invade Valparaiso: Third Meeting and Symposium of the Latin 

American Zebrafish Network. Zebrafish. 11(6):580-582 

viii) 3.1.2 Other researchers: 

. 

1. Bhakat S, Martin AJM and Soliman MES. “An integrated molecular dynamics, principal 

component analysis and residue interaction network approach reveals the impact of M184V 

mutation on HIV reverse transcriptase resistance to lamivudine”. Mol. BioSyst., 10(8):2215-

2228, 2014 

2. Couve E, Osorio R, Schmachtenberg O (2014) Reactionary Dentinogenesis and Neuroimmune 

Response in Dental Caries. J Dent Res. 93(8):788-793 

3. Miño, G.; Barriga, R.; Gutierrez, G. Hydrogen Bonds and Heat Diffusion in α-Helices: A 

Computational Study. J Phys Chem B. 118(34):10025-34  

4. Monrás, J. P.; Collao, B.; Molina-Quiroz, R. C.; Pradenas, G. A.; Saona, L. A.; Durán-Toro, V.; 

Ordenes-Aenishanslins, N.; Venegas, F. A.; Loyola, D. E.; Bravo, D.; Calderón, P. F.; 

Calderón, I. L.; Vásquez, C. C.; Chasteen, T. G.; Lopez, D. A.; Pérez-Donoso, J. M. 

Microarray analysis of the Escherichia coli response to CdTe-GSH Quantum Dots: 

understanding the bacterial toxicity of semiconductor nanoparticles. BMC Genomics, 

15(1):1099 

5. Negrón-Oyarzo I, Pérez MA, Terreros G, Munoz P, Dagnino-Subiabre A. (2014) Effects of 

Chronic Stress in Adolescence on Learned Fear, Anxiety, and Synaptic Transmission in the 

rat Prelimbic Cortex. Behav Brain Res. 259:342-53 

6. Pezo D, Soudry D and Orio P (2014). Diffusion approximation-based simulation of stochastic 

ion channels: which method to use?. Front. Comput. Neurosci. 8:139.   

 

3.2.- SCIELO Publications or Similar to SCIELO  

 

NONE. 

 

3.3.- Scientific Books and Chapters   

ix) 3.3.1 Associate Researchers:  

 

1. Cárdenas JP, Olivares G, Cabrera F, Alfaro R, Goya D, Samaniego H, Gibert J, Palacios 

AG. Redes complejas: un caso de estudio sobre la colaboración científica. En: Las Rutas de 

la complejidad. Bustos E, Marquet PA, Palacios AG Editores. Ediciones Instituto de 

Sistemas Complejos de Valparaíso, Valparaiso, Chile, 211p. 

http://cinv.uv.cl/apalacios/
http://cinv.uv.cl/oschmachtenberg/
http://cinv.uv.cl/jewer/
http://cinv.uv.cl/oschmachtenberg/
http://cinv.uv.cl/pmunoz/
http://cinv.uv.cl/porio/
http://cinv.uv.cl/apalacios/
http://cinv.uv.cl/apalacios/
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3.4.- Other Publications 

 

NONE 

3.5.- Collaborative publications:  

 

 

 

 

 

Category of 

Publication 
1 researcher 2 researchers 3 researchers 

4 or more 

researchers 

 
N° % N° % N° % N° % 

ISI Publications or 

Similar to ISI Standard  

26 72% 4 11% 4 11% 1 3% 

SCIELO Publications or 

Similar to SCIELO 

Standard 

0 0% 0 0% 0 0% 0 0% 

Books and chapters 1 3% 0 3% 0 0% 0 0% 

Other Publications 0 0% 0 0% 0 0% 0 0% 

Total of Publications  27 75% 4 11% 4 11% 1 3% 
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3.6 Patents 

 

 

 

Title 

Description 
Económic 

Sector 
Number Country 

Submission 

Date  

 

Award 

Date  
Status Benefit 

Use of compounds that 

selectively modulate 

astrocytic release of 

substances through 

hemichannels of 

connexins and 

pannexins, without 

influencing gap 

junctions, for the 

treatment of 

psychiatric disorders 

The present invention is related to the use 

of compounds or pharmaceutically 

acceptable salts thereof that modulate 

astrocytic release of substances through 

connexin and pannexin hemichannels, for 

the treatment of psychiatric disorders. 

Compounds or pharmaceutically 

acceptable salts thereof used in the 

present invention comprise any 

compound that differentially modulates, 

blocks, opens, inhibits, and/or activates 

connexin and/or pannexin hemichannels 

from astrocytes while not affecting gap 

junctions. The invention is also related to 

a method for treating psychiatric 

disorders, comprising administering to a 

mammal or human a therapeutically 

effective amount of a compound or a 

pharmaceutically acceptable salt there of, 

that modulates astrocytic release of 

substances through connexin and 

pannexin hemichannels. Pharmaceutical 

compositions and a screening method are 

also considered in the present invention. 

Examples are shown for connexin 43, 

connexin 30 and pannexin 1 hemichannel 

modulators shown not to affect gap 

junctions, in the form of both non peptide 

compounds and peptides which were 

tested in different models for psychiatric 

disorders, comprising PTSD, memory, 

anxiety and depression.  

Pharma 
PCT/IB201

3/054486 
USA 31-05-2013 

  

Being 

reviewed 
0 

Synthetic proteins The present invention describes synthetic Medicine PCT/IB201 USA 23-08-2013   Being 0 
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based on dendrimers proteins (SP) based on dendrimers, which 

are fabricated by conjugating amino acid 

groups, or their functional groups, in 

different proportions, to the terminal 

group of a dendrimer. In addition to 

amino acid groups, or their functional 

groups, synthetic proteins based on 

dendrimers of the present invention can 

also comprise alcohol groups. The 

affinity of the terminal groups for 

particular ligands is determined according 

to the protein function that the synthetic 

protein is to mimic. In a particular 

embodiment, the functionalization with 

multiple different  terminal groups grants 

biological properties to the synthetic 

protein based on dendrimers, allowing,   

among other functions, the transfection 

and effective release of drugs 

(particularly nucleic-acid based drugs) 

with minimal toxic effects to the target 

cells..  

3/056845 reviewed 

Controlled release 

system comprising a 

gas or volatile 

encapsulated in a 

polymeric support and 

a matrix system: 

Method of preparation 

said system, and their 

use applied to 

agribusiness, forestry, 

pharmaceuticals, 

cosmetics, among 

others 

The present invention is a volatile gas 

system, nano- or microencapsulated in a 

polymer matrix, allowing its releasing in 

a controlled manner (control-release). A 

volatile fraction corresponds to a liquid or 

solid substance that gasifies when 

exposed to air, such as scents or 

flavorings or any biologically active 

molecule. These gases or volatile 

compounds are important in several 

industrial areas such as agriculture, food, 

or for their use in the health area, for 

example, medicine, pharmaceuticals, 

cosmetics, among other varied uses. The 

present invention allows encapsulating 

substances which are usually gases or 

volatile, and convert them to a solid form 

(powder), which facilitates its handling, 

storage and administration and allows the 

Agriculture

Pharma. 

PCT/IB201

4/063357 
USA 23-07-2014 

  

Being 

reviewed 
0 
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controlled release of encapsulated 

molecules. 

 

 

 

 

 

 

 

Biosilicon 

nanointerface based on 

an artificial membrane 

system 

The present invention comprises a nano-

interface to transduce molecular signals 

wherein said the interface consists of a 

surface of Si (100) covered by an 

amorphous surface of SiO2, at nanoscale 

proportions, allowing adsorption of a 

moisturizing matrix comprising 

hydrophilic polymeric fibers of 

biocompatible polysaccharide chitosan on 

a synthetic biological membrane 

composed of 

dipalmitoylphosphatidylcholine (DPPC, 

for its acronym in English) that is 

supported by nonbonding intermolecular 

interactions. This biological membrane 

serves as a non-denaturant support for a 

transmembrane protein (GPCR or ion 

channel) that can act as molecular 

receptor, the which one, by binding a 

ligand will produce a signal to be 

transduced to SiO2 surface in the form of 

a change in the electrical impedance of 

the interface following the rearrangement 

of charges on the protein surface 

Industry, 

Medicine, 

Biotechnol

ogy and, 

Nanotechn

ology 

62/037,027 USA 14-08-2014 

  

Being 

reviewed 
0 

Specific Modulator for 

conexión and 

hemichannels. 

Methods for identifying specific 

modulators of connexin hemichannels by 

using structural bioinformatics for 

calculating energy of interactions with 

ligands and compositions to selectively 

modulate the activity of conneixn 

hemichannels. The identified compounds 

could be useful to treat inflammatory 

diseases, vascular disorders, cardiac 

arrhythmia, chronic wounds, 

neuroprotection in the retina, pain 

treatment, denervated skeletal muscles, 

muscular dystrophies, spinal cord injury, 

genetic disease characterized by gain of 

function of connexin hemichannels.  

Medicine 
2014-

01556 
Chile 06-12-2014 

  

Being 

reviewed 
0 
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Annex 4.- Organization of Scientific Events 

 

Scope Title of the Event 
Type  of  

Event 
City Country 

Responsible 

Researcher 

Internacional 
International Course on Developmental Biology 

- CIMARQ-Quintay-Chile 
Workshop Valparaíso Chile John Ewer Lothian 

Internacional 
International Course on Developmental Biology 

- CIMARQ-Quintay-Chile Symposium 
Symposia Valparaíso Chile John Ewer Lothian 

Internacional 
LACONEU 2014 III Summer School in 

Computational Neuroscience 
Workshop Valparaíso Chile 

Adrián Galo 

Palacios Vargas 

Internacional CINV - Max Planck Meeting 2014  Symposia Valparaíso Chile 
Adrián Galo 

Palacios Vargas 

Internacional 
The Seventh International Symposium on 

Molecular Insect Science 
Symposia Amsterdam 

Holanda / 

Países Bajos 
John Ewer Lothian 

Nacional CINV Meeting 2014 Symposia Valparaíso Chile 
Ramón Rogelio 

Latorre De la Cruz 

Nacional 
Papel Fisiológico de los Canales TPR en la 

Termotransducción y la Plasticidad Sináptica 
Symposia Valparaíso Chile 

Patricio Rodrigo 

Orio Alvarez 

Internacional Small Brains, Big Ideas – Workshop Workshop Santiago Chile John Ewer Lothian 

Internacional 
Sinaptic Basis of Cognitive Dysfunction-

Symposium 
Symposia Valparaíso Chile 

Adrián Galo 

Palacios Vargas 

Internacional For Squid Lovers Only-Symposium Symposia Valparaíso Chile 
Ramón Rogelio 

Latorre De la Cruz 

Internacional Small Brains, Big Ideas – Symposium Symposia Valparaíso Chile John Ewer Lothian 

Internacional 
Latin American Zebrafish Network - LAZEN 

Workshop 
Workshop Valparaíso Chile 

Kathleen Elizabeth 

Whitlock Leaning 

Internacional 
Latin American Zebrafish Network 

Symposium- LAZEN Symposium 
Symposia Valparaíso Chile 

Kathleen Elizabeth 

Whitlock Leaning 
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Annex 5.- Education and capacity building 

 

5.1. Capacity Building inside MSI Centers 

 

 

MSI 

RESEARCHER 

NUMBER TOTAL NUMBER 

PER MSI 

RESEARCHER 
Undergraduated 

Students 

Graduated Students Postdoctoral 

Researchers Master Doctoral 

F M T F M T F M T F M T F M T 

Adrián Palacios 1 1 2 1 3 4 0 1 1 0 0 0 2 5 7 

Agustín Martínez 1 0 1 2 3 5 0 1 1 2 2 4 5 6 11 

Alan Neely 0 0 0 1 0 1 1 1 2 0 0 0 2 1 3 

Ana María Cárdenas 0 0 0 3 0 3 1 1 2 2 0 2 6 1 7 

Carlos González 0 0 0 0 1 1 0 1 1 1 4 5 1 6 7 

David Naranjo 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1 

F. Danilo González 0 0 0 0 1 1 1 0 1 0 0 0 1 1 2 

John Ewer 1 0 1 0 2 2 1 1 2 0 2 2 2 5 7 

Juan Carlos Sáez 4 1 5 1 0 1 7 4 11 1 4 5 13 9 22 

Kathleen Whitlock 0 0 0 0 0 0 1 4 5 1 0 1 3 6 9 

Oliver 

Schmachtenberg 
3 1 4 0 2 2 0 1 1 0 1 1 3 5 8 

Pablo Muñoz 0 0 0 0 0 0 1 0 1 0 0 0 1 0 1 

Patricio Orio 1 2 3 0 1 1 0 3 3 0 1 1 1 7 8 

Ramón Latorre 0 0 0 0 0 0 1 2 3 0 1 1 2 3 5 

Tomás Pérez - Acle 1 1 2 0 1 1 0 2 2 0 3 3 1 7 8 

TOTAL 12 6 18 8 14 22 14 23 37 7 18 25 41 61 102 
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5.2.- Short-term Traineeships of MSI students (Include postdoctoral trainees) 

Student name Institution Country Advisor Proyect Description 
Starting   

Date  
[dd/mm/yy] 

Ending     

Date 

[dd/mm/yy] 

Carola 

Maturana 

University of 

California-San 

Diego 

EE.UU Antonio de Maio 

Involvement of oligodendrocyte panexin1 

hemichannels in amyelination induced by stress 

during prenatal state 

01-03-2013 01-07-2014 

Raúl René 

Araya Secchi 

IBM Thomas J. 

Watson Research 

Center 

EE.UU Ruhong Zhou Molecular modelling of human conexión 26 18-11-2013 15-01-2014 

Isaac García 
University of 

Rutgers 
EE. UU Jorge Contreras Gap Junction electrophysiology 17-12-2013 05-03-2014 

Gonzalo 

Valdivia 

Universidad Johns 

Hopkins 
EE. UU Alfredo Kirkwood Field potentials in vitro 28-02-2014 30-03-2014 

Carlos Puebla 
Universidad de 

Barcelona 
España 

Marçal Pastor-

Anglada 

Characterization of connexins expressed gastric 

tract cell lines and their modulation by pro-

inflammatory fatty acids. 

01-04-2014 01-11-2014 

Joaquín 

Valdés  

University of 

Tübingen 
Alemania 

Francois Paquet-

Durand 

To develop a diabetic retinopathy model using 

retinal explants. 
01-06-2014 01-07-2014 

Rubén Herzog 
University Medical 

Center Göttingen 
Alemania Tim Gollisch 

Estimating ganglion cells receptive fields of O. 

degus using natural images. 
01-09-2014 28-11-2014 

José Antonio 

Garate 

Chateau 

IBM Thomas J. 

Watson Research 

Center 

EE.UU Ruhong Zhou Molecular modelling of nanotubes 01-09-2014 30-11-2014 

Camilo A. 

Miguel 

Signorelli 

Institut 

d'Investigacions 

Biomèdiques 

(IDIBAPS) 

España Albert Compte 
A resonator memory mechanism in a Hopfield 

biological retinal network 
14-10-2014 30-03-2015 

Daniela De 

Giorgis 

University of 

California Los 

Angeles 

EE. UU  Riccardo Olcese 
Applying calcium Voltage Clamp Fluorometry 

to Calcium channels 
09-11-2014 05-12-2014 

David Báez 
Universidad de la 

República 
Uruguay Gonzalo Ferreira 

Study of ion channels in native cells in 

response to environmental metal 

contaminants 

11-11-2014 11-12-2014 
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Annex 6.- Networking and other collaborative work 

 

6.1 Networking 

 
 

 

 

 

 

Network Name  Network Scope 

Network Participants [Number] 

Institutions 

From the Center External 

Researchers Postdocs/Students Researchers Postdocs/Students 

Biophysics and 

Computational 

Neurosciences 

Network 

International 3 5 17 20 

Max Planck Institute 

Germany 

INRIA, France 

UTFSM, Chile 

CMM, Chile 

Genetics and 

Development 

Network 

International 2 8 30 37 

CMM, Chile 

Universidad Andrés 

Bello, Chile 

 

  

 NOMENCLATURE: 

[Network Scope] 

[N] National  [I] International  [LA] Latin American 
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6.2.- Other collaborative activities 

 
Activity Name Co-Participant 

Institution(s) 
Participants 
[Number] 

Products 
[Type & Number] 

 MSI center External 

Researchers Postdocs/

Students  
Researchers Postdocs/Stu

dents  
ACT1121 “Molecular and 

cellular mechanism of 

muscular dystrophy related to 

mutations of dysferlin” 

Fac. Medicina, U. Chiler. 

2 1 4 5 3 abstracts 

ACT1104 “Censor Voltage 

Ion Channels: Structure to 

Function” 

Universidad del Desarrollo, 

Universidad de Talca 

7 4 2 1 1 Simposium For 

Squid lovers Only 

10 Papers 

8 Abstract 

ACT1113 “Study the 

physiological role of TRP 

channels In The 

Termotransducción And 

Synaptic Plasticity” 

Universidad de Santiago de 

Chile 

1 0 5 8 1 Simposium 

 

ACT 1107 “Integration of 

structural biology to the 

development of 

Biotechnology” 

 

Universidad Nacional Andrés 

Bello, Universidad de Talca, 

Universidad de Chile, 

Fundación Ciencia para la 

Vida 

 

 

12 5 14 13 7 Patents 

26 Abstract 

2 workshop (2015) 

CONICYT/ ANR “KEOpS 

ANR-47: Algorithms for 

modeling the visual system: 

From natural vision to 

numerical applications” 

INRIA (EquipeProjet CORTEX, 

/ UNS (Laboratoire Jean-

Alexandre Dieudonné, 

Université de Nice Sophia-

Antipolis) y otros 

1 0 1 5 Diptico XX Semana 

Nacional de la 

Ciencia y la 

Tecnología del 

Programa Explora 

CONICYT 
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CONICYT/REDES 13006 

proyect that supports the 

Creation of International 

Networks between Research 

Centers 2013 

Department of Biophysics, 

Faculty of Medicine, University 

of the Republic, Uruguay 

4 

 

2 2 1 1 Grant 

1 Paper  

1 Sci. Exchg 

Validation of Connexins and 

Pannexins as a target for 

Alzheimer's Disease 

University of Bristish Columbia; 

Ghent University; College de 

France; Pontificia Universidad 

Catolica de Chile 

1 0 4 

 

0  

NICOP Research Grant/N-

62909-14-1 N121 EFT.  

“Mobile robotics to capture 

and study optical flow 

generated by octodon degus 

during locomotor activity in 

natural environment” 

Office of Naval Research Global 1 2 3 2  

CONICYT /Development of 

lipid biosensor platform for 

detection of red tide in situ 

Universidad Técnica Federico 

Santa María 

1 

 

 2 

 

  

CONICYT /Molecular 

genetics of spiders circadian 

clocks saltícidas 

U Canterbury, New Zealand 1  1   

Expression of molecular 

markers of Alzheimer’s 

disease in the eye 

Neurological Foundation of New 

Zealand. Co PI.. 

1   1   

CONICYT/#80122003 

“Plasticidad Sinaptica y 

Enfermendades 

Neurodegenerativas” 

John Hopkins University 1  1 1   
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Annex 7.- Outreach 

 

7.1.- Outreach activities throughout the period. 

(The language of the seminar titles were kept as announced). 

Description of Activity  
Type of 

Event 
Date 

Location 

Region 

Target 

Audience 

"BMP signaling in neural and 

dorsoventral axial patterning". Mary 

Mullins (University of Pennsylvania ) 

Seminar 10-01-2014 
Universidad 

de Valparaíso 

University 

students 

"Targeting Striatal signaling in 

Huntington’s Disease". Jocelyne Caboche 

(CNRS/INSERM, Université Pierre et 

Marie Curie) 

Seminar 07-03-2014 
Universidad 

de Valparaíso 

University 

students 

"Adivinaciones sobre la organización del 

canal TRPV1". León Islas (Universidad 

Nacional Autónoma de México) 

Seminar 21-03-2024 
Universidad 

de Valparaíso 

University 

students 

"Cómo empezar estudiando guía de 

axones y terminar estudiando 

metabolismo de células gliales: las 

sorpresas de los estudios genéticos en 

Drosophila". Jimena Sierralta (BNI, U. de 

Chile) 

Seminar 26-03-2014 
Universidad 

de Valparaíso 

University 

students 

"Evolución y desarrollo del cuerpo calloso 

en mamíferos". Rodrigo Suarez (QBI,The 

University of Queensland) 

Seminar 04-04-2014 
Universidad 

de Valparaíso 

University 

students 

"Molecular Regulation of Asynchronous, 

Synchronous and Delayed Release". 

Ramón Jorquera (Universidad Central del 

Caribe) 

Seminar 17-04-2014 
Universidad 

de Valparaíso 

University 

students 

"From stem cells to neurons in the 

zebrafish retina: moving forward in 

reverse". Leonardo Valdivia (University 

College London) 

Seminar 25-04-2014 
Universidad 

de Valparaíso 

University 

students 

"When believing is seeing: A Bayesian 

perspective on cognition and perception". 

Wael El-Deredy (University of 

Manchester) 

Seminar 16-05-2014 
Universidad 

de Valparaíso 

University 

students 

"Musicoterapia y Neurociencias: Posibles 

Líneas de Investigación". Sergio 

Espinoza, Freddy Farías y  Mercedes 

Goyheneix (Centro de Mus-Psicoterapia 

de Chile y Centro FLENI, Argentina) 

Seminar 23-05-2014 
Universidad 

de Valparaíso 

University 

students 

¿Qué tienes en mente?: "Los sentidos 

nuestra ventana al mundo". Oliver 

Schmachtenberg (CINV-UV) 

Conference 28-05-2014 
Putaendo, V 

Región 

Primary - 

Secondary 

Students 

"Retrovirus y proteínas motoras". Gloria 

Arriagada (Universidad Andrés Bello, 

Chile) 

Seminar 30-05-2014 
Universidad 

de Valparaíso 

University 

students 
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¿Qué tienes en mente?: "¿Ver para creer o 

creer para ver?". Patricio Orio (CINV-

UV) 

Conference 04-06-2014 
Limache, V 

Región 

Primary - 

Secondary 

Students 

"Neural bases of learning and memory in 

the hippocampal-prefrontal pathway". 

Sidney Weiner (CNRS, Collège de 

France) 

Seminar 11-06-2014 
Universidad 

de Valparaíso 

University 

students 

Book reléase: "Refugio de 

científicos/Haven for scientist" 
Exhibition 11-06-2014 

Centro de 

Extensión del 

Consejo 

Nacional de la 

Cultura y las 

Artes, V 

Región 

General 

Community  

Postdoc seminar: Juan Pablo Castillo; 

"Explorando la arquitectura y los cambios 

de conformación del canal BK usando una 

regla molecular"  

Seminar 20-06-2014 
Universidad 

de Valparaíso 

University 

students 

Postdoc seminar: Pavel Prado; 

"Mecanismos sub-corticales y corticales 

de maduración auditiva y de plasticidad 

asociados a la sordera sensorineural" 

Seminar 11-07-2014 
Universidad 

de Valparaíso 

University 

students 

Student seminar: Jorge Torres; 

"Coordinated development of the 

olfactory system" 

Seminar 25-07-2014 
Universidad 

de Valparaíso 

University 

students 

¿Qué tienes en mente?: "Desde la 

comunicación intercelular a la sordera 

genética". Agustín Martínez (CINV-UV) 

Conference 06-08-2014 
Los Andes, V 

Región 

Primary - 

Secondary 

Students 

Student seminar: Amaury Pupo; "Biología 

estructural: de los anticuerpos al canal de 

protones" 

Seminar 08-08-2014 
Universidad 

de Valparaíso 

University 

students 

"Intact vesicular trafficking of TRPM8 

channels is required to support sustained 

cold responses".  Sebastián Brauchi (U. 

Austral de Chile) 

Seminar 22-08-2014 
Universidad 

de Valparaíso 

University 

students 

Student seminar: Carla Alvarez; 

"Enhanced astroglial Ca2+ signaling 

increases excitatory synaptic strength at 

the epileptic brain" 

Seminar 29-08-2014 
Universidad 

de Valparaíso 

University 

students 

Tertulias Porteñas: ¿Qué sabemos de la 

memoria? 
Conference 01-09-2014 

Universidad 

de Valparaíso 

General 

Community  

"Neuromodulation by endocannabinoids 

and serotonin: A lesson from the 

hippocampus and the retina". Andrés 

Chávez (Albert Einstein College of 

Medicine, USA) 

Seminar 02-09-2014 
Universidad 

de Valparaíso 

University 

students 

¿Qué tienes en mente?: "Desde el azar 

molecular al orden neuronal". David 

Naranjo (CINV-UV) 

Conference 03-09-2014 
Quintero, V 

Región 

Primary - 

Secondary 

Students 
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"Como se Regula la Dopamina en el 

Cerebro: Implicaciones Fisiologicas y 

Patologicas". Gonzalo Torres (University 

of Pittsburgh School of Medicine) 

Seminar 10-09-2014 
Universidad 

de Valparaíso 

University 

students 

"Sonic Hedgehog (Shh) controls Neural 

Stem and Precursor Cell proliferation 

through Neogenin1: Implications in 

neurogenesis and cancer". Verónica Palma 

(CT&BD, U. de Chile) 

Seminar 12-09-2014 
Universidad 

de Valparaíso 

University 

students 

"Disfunción de la red neural respiratoria 

neonatal inducida por nicotina prenatal". 

Jaime Eugenín (U. de Santiago de Chile) 

Seminar 10-10-2014 
Universidad 

de Valparaíso 

University 

students 

"Proteostasis: Un nuevo blanco en 

enfermedades neurodegenerativas". 

Claudio Hetz (Institute of Biomedical 

Sciences, U. de Chile) 

Seminar 17-10-2014 
Universidad 

de Valparaíso 

University 

students 

"Role of the p21-activated kinases in 

neuronal signaling and neurological 

diseases". Jean-Vianney Barnier (CNPS-

CNRS, Université Paris-Sud) 

Seminar 22-10-2014 
Universidad 

de Valparaíso 

University 

students 

"Actores Moleculares de la integración 

Fisiológica de Temperaturas y Estrés 

Hipertónico en el Sistema Nervioso 

Central". Cristian Zaelzer (CRN, McGill 

University Health Center, Canadá) 

Seminar 29-10-2014 
Universidad 

de Valparaíso 

University 

students 

Release of  Documentary: "Montemar y 

laberintos de la memoria" 
Exhibition 29-10-2014 

Biblioteca 

Santiago 

Severín, V 

Región 

General 

Community  

"La rehabilitación urbana del barrio puerto 

de Valparaíso; Planes, proyectos y 

acciones". Juan Carlos García (CINV) 

Seminar 30-10-2014 

Centro de 

Extensión del 

Consejo 

Nacional de la 

Cultura y las 

Artes, V 

Región 

General 

Community  

"Nanoburbujas de oxigeno y función 

neuronal". Rodolfo Llinás (Neuro/Phys, 

New York University Langone Medical 

Center) 

Seminar 06-11-2014 
Universidad 

de Valparaíso 

University 

students 

"Papel de la corriente de freno IKD en la 

alodinia al frío postlesión en neuronas 

sensoriales primarias". Rodolfo Madrid 

(U. de Santiago de Chile) 

Seminar 07-11-2014 
Universidad 

de Valparaíso 

University 

students 

Book relese: "Las Rutas de 

la Complejidad" 
Exhibition 08-11-2014 

FILSA, 

Región 

Metropolitana 

de Santiago 

General 

Community  
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"Mechanics and Dynamics of Plant Cell 

Division". Jaques Dumais (Universidad 

Adolfo Ibáñez, Chile) 

Seminar 14-11-2014 
Universidad 

de Valparaíso 

University 

students 

“Fat and thin flies: central nutrient sensors 

mediating metabolic decisions”. Erik 

Johnson (Wake Forest University, USA) 

Seminar 21-11-2014 
Universidad 

de Valparaíso 

University 

students 

"Estimulación eléctrica de la médula 

espinal como terapia para el mal del 

Parkinson". Rómulo Fuentes (Instituto de 

Ciencias Biomédicas, U. de Chile) 

Seminar 28-11-2014 
Universidad 

de Valparaíso 

University 

students 

Tertulias Porteñas: ¿Qué sabemos del 

deseo? 
Conference 02-12-2014 

Universidad 

de Valparaíso 

General 

Community  

"Ciencia al Tiro: Ritmos, Luz y Basura, 

Un Año de Experimentos con Ciencia al 

Tiro". Kathleen Whitlock (CINV-UV) 

Seminar 05-12-2014 
Universidad 

de Valparaíso 

University 

students 

"Genetic analysis of robustness in eye 

formation in zebrafish". Rodrigo Young 

(Department of Cell and Developmental 

Biology, University College London) 

Seminar 19-12-2014 
Universidad 

de Valparaíso 

University 

students 

Release of  documentary 

"Montemar y los laberintos de la 

memoria" 

Exhibition 17-12-2014 

Fundación 

Cultural I. 

Municipalida

d de 

Providencia, 

Región 

Metropolitana 

de Santiago 

General 

Community  
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7.2.- Products of outreach 

 

Type of Product Quantity 
Target Public 

 
Scope 

Videos in Web 

(Tertulias Porteñas) 
3 General Community National 

Polls and evaluation 

of Tertulias Porteñas 
3 General Community National 

Visit Museo 

Interactivo Mirador, 

Santiago (Charlas: 

¿Qué tienes en 

mente?) 

18 Primary and Secondary Students National 

Documentary 

“Montemar y los 

laberintos de la 

Memoria” 

1 General Community International 

Book “Refugio de 

Cientificos” (A haven 

for Scientist) 
1 General Community International 

Book “La alegría de 

la ciencia” 
1 General Community National 

Book “Ciencia 

cuentos”” 
1 General Community National 
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7.3.- Articles and Interviews 

 

Type of 

media and 

scope 

Local/Regional National International 

 N° 

Interviews 

N° 

Article 

N° 

Interviews 

N° 

Article 

N° 

Interviews 

N° 

Article 
TOTAL 

Written 4 20 0 11 0 0 35 

Internet  0 0 0 29 0 1 30 

Audivisual 0 0 5 0 2 1 8 

TOTAL 4 20 5 40 2 2 73 
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Annex 8.- Connections with other sectors: 
 

 

Activity and Objective Expected Impact Obtained Results 
Type of 

Connection 

Type of 

Activity 

Institution 

Name 

Institution 

City, Region 

& Country 

Agent 

Type 

Economic 

Sector 

Cooperation between CINV and 

the Municipality of Valparaíso 

 

To promote the region of 

Valparaíso in CINV events. 

Position Valparaíso as 

a destination for 

scientific events. 

Municipality 

sponsorship to offer the 

best venues to CINV 

guests. 

1 2 
Municipality 

de Valparaíso 

Valparaíso, 

Valparaíso, 

Chile 

2 Tourism 

Business Meeting with US 

Embassy for scientific 

cooperation                                                                    

 

To encourage CINV 

investigators to  apply for 

research Project of different US 

government agencies 

 

Strengthening of CINV 

international 

cooperation and 

research. 

3 research projects 

funded 
1 1 

United States 

Embassy 
EE. UU 3 Education 

Advisory board of Foundation 

Puerto Ideas    

                                                                                              

To collaborate in identifying 

world-known scientists to 

participate in the Festival Puerto 

de Ideas that takes place in 

Valparaíso and Antofagasta. 

Expose the community 

at large to frontier 

neuroscience research. 

Dr. Rodolfo LLinas 

gave the inaugural 

conference in 

Valparaiso and R. 

Latorre gave 

conference in 

Antofagasta. 

1 7 

Fundación 

Puerto de 

Ideas 

Santiago, 

Metropolitana, 

Chile 

3 Education  
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Meeting with Valparaiso 

Governor and the University of 

Valparaíso Rector  

                                                                         

Funding for the construction of 

the new CINV building. 

 70% of the needed 

funds were secured. 

Co-financing agreement 

between the Ministry of 

Public Works, the 

Regional Government 

and the U. of 

Valparaiso. 

2 6 

Regional 

government of 

Valparaíso 

Valparaíso, 

Valparaíso, 

Chile 

1 Finances 

Meeting with the CEO of main 

port  enterprise of Valparaíso 

(TPS)   

                                                                             

To foster cooperation with 

relevant players in the local 

community.. 

To help recovering  

UNESCO heritage 

place “Barrio Puerto”. 

   N/A 2 2 

Terminal 

Pacífico Sur 

Valparaíso 

(TPS) 

Valparaíso, 

Valparaíso, 

Chile 

2 Logístic 

CINV meets  Fundación P!ensa 

executive director            

                                                                             

To join forces to foster 

decentralization of research and 

knowledge in Chile,. 

Collaborative work to 

publicize successes of 

research centers in the  

Region of Valparaíso. 

N/A 1 6 
Fundación 

P!ensa 

Valparaíso, 

Valparaíso, 

Chile 

3 Education 

 

 

 

 

NOMENCLATURE: 

[Type of Connection] [1] Services Contract  [2] Cooperation Agreement 
 

[Type of Activity] [1] Development  of Studies [2] Project Implementation  [3] Training  [4] Prospective Activity  [5] Scientific Training                                  

[6] Installation of Scientists  [7] Others (specify at the table foot other type of activity) 

[Agent Type] [1] Industry and Services  [2] Organizations and Public Services  [3] Educational Sector 
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Annex 9 

9.1 Total incomes: 
 

Exchange rate: US$ 1 = $ 500 

 

Funds 

Accumulated 

incomes to last 

year  [$]  

2014 Incomes 

Total incomes to 

2014 [$] 

Amount Percentage of 

resources used 

by the Center 

[%] 
[$] 

ICM (CINV, Redes y PME) 4.812.046 863.830.000 79% 863.830.000 

CONICYT (Anillo, Mincyt, 

Redes y Neuromantes) 
1.604.869 546.916.000 90% 546.916.000 

UV (Depto. Neuro y Direc. 

Invest.) 
2.291.650 430.971.063 100% 430.971.063 

FIRCA 55.547 0 0% 0 

Corporación CINV 30.985 3.300.000 100% 3.300.000 

CNTV, FNDR 103.061 0 0% 0 

Others (N62909-13-N251) 57.179 112.190.286 33% 112.190.286 

TOTAL 8.955.336,78 1.957.207.349   1.957.207.349 
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9.2 Outcome structure: 

 

 

 

ITEM 

Accumulated 

expenses to 

last year [$] 

2014 Expenses [$] 
Total 

expenses to 

2014 [$] 

% 
Operative Networking Outreach Total 

Honoraria Researchers 300.149.930  142.303.876  0  0  142.303.876  442.453.806  18,95% 

Honoraria students and other 

personnel  
435.088.350  190.948.338  0  0  190.948.338  626.036.688  26,82% 

Tickets and travel expenses  117.310.621  80.336.575  2.426.479  23.870.999  106.634.053  223.944.674  9,59% 

Materials/supplies 81.303.016  41.210.561  804.908  1.382.430  43.397.899  124.700.915  5,34% 

Goods and equipment 432.603.112  32.437.932  0  872.671  33.310.603  465.913.715  19,96% 

Infrastructure 15.819.282  1.261.400  0  0  1.261.400  17.080.682  0,73% 

Administrative expenses 123.994.024  56.231.026  0  0  56.231.026  180.225.050  7,72% 

Publications and subscriptions 7.953.353  5.335.405  0  0  5.335.405  13.288.758  0,57% 

Consultancies 94.354.599  46.827.364  28.787.500  200.000  75.814.864  170.169.463  7,29% 

Overhead 33.182.580  27.194.536  0  0  27.194.536  60.377.116  2,59% 

Insurance costs 3.249.556  3.658.309  0  0  3.658.309  6.907.865  0,30% 

Legal personality expenses 0  0  0  0  0  0  0,00% 

Others 2.623.442  531.729  0  0  531.729  3.155.171  0,14% 

Total Expenses ($) 1.647.631.865  628.277.051  32.018.887  26.326.100  686.622.038  2.334.253.903  100,00% 
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9.3 Financial accounting 

 

ITEM 
2014 [$] TOTAL TO 

2014 Operative Networking Outreach Total [$] 

Income  $ 802.620.000   $ 32.410.000   $ 28.800.000   $ 863.830.000   $  2.357.902.663  

Outcome  $ 628.277.051   $ 31.113.376   $ 28.800.000   $ 688.190.427   $  2.334.253.903  

Annual 

balance 
 $ 174.342.949   $   1.296.624   $                -     $ 175.639.573   $       23.648.760  

 

 

 


