Annex 3
Publications



CINV ANNUAL PROGRESS REPORT — 2015

Archives of Blechemizry and Rophyscy S68 (2015) 3845

Contents kists avaslable at ScenceDiract

Archives of Biochemistry and Biophysics

journal homepage: www.elsevier.com/locate/yabbi

ELSEVIER

Hydrogen peroxide and hypochlorous acid influx through the major
S. Typhimurium porin OmpD is affected by substitution
of key residues of the channel

Daniel Aguayo "', Nicolds Pacheco *', Eduardo H. Morales ', Bernardo Collao”, Roberto Luraschi’,
Carolina Cabezas*, Paulina Calderdn *, Fernando Gonzdlez-Nilo ““, Fernando Gil *, Ivdn L. Calderén”,
Claudia P. Saavedra™*

* Laboratorko de Microbiologis Molecular, Departarmento de Ciemoas Staifpoes, faruitad de Cemom Solfgras. Univermsdad Andres Sefln. Sconggn, Chale
'CmmeN.mwm Focultad de Chemcies Ricidgicas, Dntwerindad Andees 3eflo, Sanrhgn, Ohile

de Brologle. Faruitad de Quimts y Rolagla. Usversidad de Sontiggo de Chile. (ke
‘Cmmmmd&apnumuvmmbmmbmw“bm Valparafw 7368107 Ohie

OO—M

ARTICLE INFO ABSTRACT

Article history

Received 1 October 2014

andd in revised form 7 Jansary 2015
Available online 16 January 2015

OmpD is the major Scimonells exterics serovar Typhimurium (S Typhimuerium) porin and mediates
hydmogen peroxide (H:0,) nflux. The results described herein extend this finding to hypochloroes acid
(HOCI), anecher reactive axypen speces that is 2iso part of the oxidative burst generated by the phago-
some. S Typhimurium cells ciing OmzD show decreased HOC! influx, and OmpD-reconstituted prote-
liposornes show Jn increase in the uptake of the toxic compound. To understand this physiologically

Keywords: relevant process, we imvestigated the role of kry OmpD residues in H.0. and NaOCl transport. Using 3
3% theoretical sapproach, residue K16 was defined 35 3 major comtributor to the channel clectrostatic prop-
Hypochiorous acid erties, and E111 was shown 1o ditectly participate in the size-exclusion Emit of the channel. Together, we
Memolegy mocefing provide thearetical, genetic, and hiochemical evidence that OmpD mediates H.0; and NaOCl uptake, and

Maolecular simulations

that key residues of the chansed are implicated in this process.

© 2015 Elsevier Inc. All rights reserved.

Introduction

Porins are water-filled channels that span the outer membrane
{OM)’ of Gram-negative bacteria and that mediate the uptake of
hydrophilic solutes [ 1,2}, nutrients, and toxic compounds from the
external environment into the periplasm, and vice versa [3.4]. The
Escherichia coli OmpF porin has served as @ model to characterize
several properties of porins including ionic preference [ 1, the effect
of ionic strength, antibiotic uptake, antibiotic resistance (5], and the
contribution of protein residues to the diffusion potential, among
others. The availability of the three-dimensional structure of OmpF
and other porins at atomic resolution has ailowed determining 2
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relation between the sequence, channel structure, and functional
properties of porias [5]. In example. OmpF monomers, which form
trimers in the outer membrane, exhibit a §-barrel domain
constricted by an extracellular loop (1-3) that foids into the channel
vestibule (6.7, In the inner barrel wall, the positively charged resi-
dues X16, R42, RS2, and R132 are located on the opposite side of
the negatively charged residues D113 and £117 at L-3 [8]. The distri-
bution of these residues defines the geometrical and electrostatic
properties of the constriction zone, termed “eyelet”, and delimits
the size, charge, and properties of the molecules to be channeled.
Mutation of the eyelet residues in £ colf OmpF and OmpC [9.10]
tibility to the compoends [11-17L

OmpD is the most abundant OM porin of Saimonelia enterica
serovar Typhimurium (S Typhimurium) [18) and mediates the
uptake of hydrogen permade (H,0,) [4.11], 2 reactive oxygen spe-
dies (ROS) produced in the oxidative burst by macrophages [19L
Interestingly. the expression of nmpC (encoding the OmpD porin)
is down-regulated when S Typhimurium is exposed to H;0;, hypo-
chiorous acd (NaOQ) [ 11 ], and when residing inside macrophages
4,11 20 This suggests that the regulation of OmpD is an adaptive
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Conclusions

Together, and for the first time. we provide both genetic and
blochemical evidence that OmpD mediates H,0, and NaOC! uptake
and that key residues of the channel are implicated in this process.
Furthermore, our theoretical results suggest that diffusion of both
toxic compounds WMMu:MMUﬂ
determinants in the pore radius and electrostatic potential. New
theoretical and functional assays are cusrently underway to dem-
onstrate the proposed role of the amino acid side-chain reactivity
on the diffusion of the toxicants through the porin channel it is
expected that in conjunction with the experimental and theoretical
observations reported herein, the new assays will provide further
insights into the physiological aspects and the role of OmpD in

the response to ROS by the bacterium.
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A Transient Receptor Potential lon Channel in
Chlamydomonas Shares Key Features with
Transduction-Associated TRP Channels in Mammals
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Sensory modalitios are essential for navigating through an ever-changing environment. From insects t© mammals, transient receptor
potential (TRP) channels are known mediators for cellular sensing. Chiamydomonas reinhardti is a motile single-celled freshwater
green alga that is guided by photosensory, mechanosensory, and chemosensory cues. In this type of alga, sensory input is first
detected by membrane receptors located in the cell body and then transduced to the beating ciia by membrane depolarization.
Although TRP channels seem to be absent in plants, C. reinhardtii possesses genomic sequences encoding TRP proteins. Here, we
describe the cloning and characterization of a C. reinhardtii version of a TRP channel sharing key features present in mammalian
TRP channels associated with sensory transduction. In silico sequence-structure analysis unvelled the modular design of TRP

channels, and

experiments conducted on Human Embryonic Kidney-283T cells expressing the Cr-TRP1 clone

showed that many of the core functional features of metazoan TRP channels are present in Cr-TRP1, suggesting that basic TRP
channel gating characteristics evolved early in the history of eukaryotes.

INTRODUCTION

The transient receptor potential (TRP) channel family of cation
channels is diverse in terms of structure, ion selectivity, activa-
tion mechanisms, and tissue distribution (Clapham, 2009). In
mammals, the TRP family comprises 28 loosely related ion
channel proteins that are classified into six subfamilies (Latome
et al., 2009). Mammalian TRP channe! proteins are polymodal
cation channels that participate in sensory physiology at differ-
ent levels. These include thermosensation, mechancsensation,
nociception (sensation of noxious stimuli), touch, taste, ofaction,
and vision {Clapham, 2009; Latorre et al., 2009). Under physio-
logical conditions, TRP channe! cpening allows for the fast en-
trance of sodium and caicium ions intc the cell (Owsianik et al,
2006). Although originally found in Drosophila melanogaster
(Cosens and Manning, 1969; Montell and Rubin, 1989), at pres-
ent, TRP channeis are mostly studied in mammalian celis. TRPY,
from yeast vacuole, is the only TRP channel from a uniceilular
organism that has been cloned and described tc date (Martinac
et al., 2008). After the release of the Chlamydomonas reinhardti
genome sequence, more than 60 putative ion channels, in-
cluding TRP channels, have been reported as probable gene
preducts (Merchant et al.,, 2007). Commonly found in soil and
freshwater, C. reinhardgtii is a single-celled chiorophyte aiga

1 Address comaspondence to sbrauchiuach.cl

The author responsible for distribution of materals integral to the findings
presanted in this article in accordance with the poiicy describad in the
Instructions for Authors (www.plartcedl org) is: Sebastian Brauchi
(sbrauchi@uach.d).

www.plantcel org/cgiidei/10.1105Ape. 114.131852

The Plant Call Preview, www.aspb.org © 2015 Amencan Society of Pian: Sologsts. Al rights resenvad.

about 10 um in dameter with two beating flagelia that enable
swimming with a breast-stroke-type motion {(Harris, 2001).
Navigating at --50 pmv/s (Hams, 2001), these aigas must rapdly
integrate multiple external cues to adjust $her orientation relative
to the source of the signal. Notably, C. reinfargS possess a fine-
{Hegemann, 2008). The presance of putative TRP channal
coding sequences in the C. mnfardti genome makes them
good candidates for both the generation of the input signal and/
or the reguiation of sensory input propagasion. Two recent in-
dependent studies report behavioral changes after knocking
down TRP channel transcripts in Chlamydomonas. Apparantly
expressed at the flagella. slencing e expresson of TRPP2
reduces the phosphoryiation of cyclic GMP-dependent proten
kinase and affects algas mating behawior Huang et al, 2007}
On the other hand, TRPV-related TRP11 fisc expressed &
the flagella} has been assocated with the machanosansory re-
sponse (Fuju et al, 2017). Unfortunately. n both cases, naither
described, hampering the comect nterpratation of the behavioral
data. Here, we present a novel functional TRP channal from
C. reinhardtii with a predicted molecular architacture that com-
bines features from different TRP channeal subfamiies. OF equal
erties present in TAP channels fom muiticeliular organisms,
such as outward rectificasion, weak voltags dependance, phos-
phatidyfinositol 4,5-bDisphosphate PP2) sensfzaton, phamma-
cological block by N-{4-tert-Duty*phenyf)-4-3-chioropyridin-2-y
tatrahydropyrazine- 1 2H)-carboxamice (BCTC,. and activation by
temperature {Latome et al, 2009)

1of12
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TAPCE_MOUSE, NP_03BB66.2; TRPCT_HUMAN, NP_065122.1.
TAPC7 _MOUSE, NP_036165.1; TRPM1_HUMAN, NP _002411.3;
TAPM1_MOUSE, NP_001034183.2, TRPM1_RAT, NP_001032823.1.
TAPM2 _HUMAN, NP _DD3208.1, TRPM2 MOUSE, NP 6121742,
TAPM3_HUMAN, NP _086003.3; TRPMA_HUMAN, NP _060108.2.
TAPMA_MOUSE, NP_780339.2. TAPMA_RAT, NP_001129701.1;
TAPMS_MUMAN, NP_0SS370.1;, TAPMS MOUSE, NP _ 0646732,
TAPME_HUMAN, NP_080132.3; TRPME_MOUSE, NP_700488 1.
TAPM7_HUMAN, NP_D80142.3, TRPM7 MOUSE, NP 0674252,
TAPM7_RAT, NP_446157.2; TAPMB_HUMAN, NP 0765854
TAPMA_MOUSE, NP_599013.1, TRPMS_RAT, NP _599198.2.
TAPMLY _HUMAN, NP_085394.1, TRPMLY MOUSE, NP_444407.1;
TAPML2 _HUMAN, NP _694091.2; TRPML2 MOUSE, NP_DB0R32.2.
TAPMLI_HUMAN, NP_080768.8, TRPMLI MOUSE, NP_598821.1,
TAPN_DROME, NP_001245891.1; TRPP1_HUMAN, NP_000288.1.
TAPP1 _NMOUSE, NP_032887.3; TRPP2Z HUMAN. NP _D57T196.2.
TAPPI_HUNAN, NP_058201.2, TAPP3 _MOUSE NP 0586232,
TAPVI_HUMAN, NP_061187.4, TRPVI_MOUSE. NP_001001445.1.
TAPVI_RAT, NP_114188.1, TRPVZ_HUMAN, NP_057187 2, TRPVZ MOUSE.
NP_0858362, TRPVZ_AAT, NP_05830G2, TRPVI HUMAN, NP 6586051
TAPV3_MOUSE, NP_659567.2; TAPV4_HUMAN, NP_067638.3.
TRPVA_MOUSE NP _071300.2. TRPVE_RAT, NP_076460.1; TRPVS_HUMAN,
NP_062815.2; TRPVS_MOUSE, NP_001007573.1, TRPVS_RAT, NP_446238.2.
TRPVE_HUMAN, NP_D51116.4, TRPVE_MOUSE NP _071858.2. TRPVE_RAT.
NP_446136.1; Cr-TRP1, JX173491.1, ABG54260.1, Phytozome Cret0
0452860113, Cr-TAPZ. Phytozome g1585611, Cr-TRP11, ABS0S87A.1.
Phytozome Cre07 g34135011.2, Cr-TRP13, Phytozome Cre03 g17505011.3
Cr-TRP16 Phytozome Cre08.027822611.1; Cr-TRPP2, Phytozome Cret7.
715300.11.2; Cr-TRPS, Phytozome Cre00.g388400.t1.2, TRP1S, Phytozome
Cre109422750.11.3;, Cr-TRPS, Phytozome Cred7 9334300113, Cr-TRP21.
Phytozome Cre10 g434600.t1.2; Cr-TRP22, Phytozome Crel2 g11220011.2.
Ce-TRP23, Phytozome Cre09.g390578.11.1. Ve-TRP1, Phytozome
Vocar20010710m, Ve-TRP2, Phytozome Vocar20007683m, Ve-TRP3,
XP_002947703.1, Phytozome Vocar20008340m; Ve-TRPE, XP_002854488.1,
Phytozome Vocar20010765m; Ce-TRP1, XP_005642685.1. Phytozome
45570, Cs-TAPZ, XP_005643330.1, Phytoczome 68054, Mp_comp-THPT,
XP_003064374.1, Phytozome 48212, Mp_rcc-TRP2, XP_002506421.1,
Prytozome 64572, Dd-TAP1, XP 68351101, Dd-TRP2, XP_644333.1.
Dp-TRP1, XP_003280960.1; Dp-TRPF2, XP_0032892581, Do-TRP3
XP_003283780.1, L-TRP1, XP_001470430.1; Lm-TRP1, XP_001684103.1,
Lmex-TRP1, XP_003876390.1, Lmex-TRAP2, XP_003872242.1; P-TRP,
XP_001452370.1, PI-TRPZ, XP_001444531.1; P-TRP3, XP_001428751 1.
TcCL-TRP1, XP_804976.1; TcCL-TRP2, XP_B04854.1; Tc-TRP1,
ADWP02012431.

Supplemental Data

Supplemental Figure 1. Multiple Sequence Alignment Depicting the
Ankyrin Domains Prasent in Cr-TRP1 and Other TRPN, TRPC, TRPV,

and TRPA Family Represantatives.

Supplemental Figure 2. TRPM Homology Regions (MHR) in Cr-
TAP1.

Supplemental Figure 3. Cr-TRP1 Amino Acid Sequence.
Supplemental Figure 4. The Effect of Cr-TRP1 Blockers.
Supplemental Figure 5. Alignment at the TN3-TM4 Ragon.

Supplemental Figure 6. Inward and Outward Whole-Cell Currents Are
Affected after 10 min Incubation with 10 nM Wortrmannin.

Supplemental Data Set 1. Fasta Format Multiple Sequence Align-
ment of the 68 Functionally Characterized THPs Plus the 33 Sequen-
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Tryptophan Scanning Reveals Dense Packing of Connexin
Transmembrane Domains in Gap Junction Channels

Composed of Connexin32*
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Background: Transmembrane domain interactions in gap junction channels are poorly understood.

Results: Tryptophan substitution experiments involving all four TM domains of Cx32 revealed tight paciing.

Condlusion: After modeling, tight packing was found to occur in the midregion. Pore-facing residues were highly sensitive to
substitution, whereas lipid-facing residues were variably tolerant.

Significance: Connexin-based channels are more densely packed than their innexin-based counterparts.

Tryptophan was substituted for residues in all four transmem-
brane domains of connexin32. Function was assayed using dual cell
two-electrode voltage clamp after expression in Xemopus oocytes,
Tryptophan substitution was poorly tolerated in all domains, with
the greatest impact in TM1 and TM4. For instance, in TM1, 15
substitutions were made, six abolished coupling and five others
significantly reduced function. Only TM2 and TM3 included a dis-
tinct helical face that lacked sensitivity to tryptophan substitution.
Results were visualized on a comparative model of Cx32 hemichan-
nel. In this model, a region midway through the membrane appears
highly sensitive to tryptophan substitution and includes residues
Arg-32, Ile-33, Met-34, and Val-35. In the modeled channel, pore-
facing regions of TM1 and TM2 were highly sensitive to trypto-
phan substitution, whereas the lipid-facing regions of TM3 and
TM4 were variably tolerant. Residues facing a putative intracellular
water pocket (the IC pocket) were also highly sensitive to trypto-
phan substitution. Although future studies will be required to sep-
arate trafficking-defective mutants from those that alter channel
function, a subset of interactions important for voltage gating was
identified. Interactions important for voltage gating occurred
mainly in the mid-region of the channel and focused on TM1. To
determine whether results could be extrapolated to other connex-
ins, TM1 of Cx43 was scanned revealing similar but not identical
sensitivity to TM1 of Cx32.
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between animal cells. A typical gap junction includes hundreds
or thousands of gap junction channels localized to a region of
cell contact. The channels permit the passage of ions, nutrients,
and cellular metabolites up to about 1 kDa in size (1). The con-
nexin protein family constitutes gap junction channels in mam-
malian tissues, and 21 different connexin proteins have been
identified in humans (2). Connexins are named according to
their molecular mass; for example, connexin32 (Cx32) has an
estimated molecular mass of 32 kDa. Connexins are also classi-
fied in groups based on sequence and evolutionary origins (3).
For example, Cx32 is a B-connexin, and it shows higher
sequence identity with B-connexins {(eg Cx26, Cx30, and Cx31)
than a-connexins (eg Cx40, Cx43, and GS0).

Connexins are expressed in specific and overlapping pat-
terns, and Cx32 is expressed in liver, Schwann cells, and oligo-
dendrocytes (2). Mutations in the human Cx32 gene (GJB1) are
associated with a peripheral known as Charcot-
Marie-Tooth disease type X (CMTX)* (4) with over 400 muta-
tions identified in patients (5). In Schwann cells, Cx32 appears
to form a critical pathway for the flow of cellular metabolites
between layers of the myelin sheath {6), and mutations ranging
from complete loss of function to fzirly conservative missense
mutations induce similar severity of disease (7). CMTX muta-
tions have been characterized in a variety of experimental sys-
tems and have been shown to alter trafficking, voltage gating,
and permeability (5). Because neuropathy is usually the only
clinical symptom associated with CMTX mutztions, it s sus-
pected that other connexins compensate for the lossof Cx32in
tissue such as liver (5).

TMI1-TM4) and cytoplasmic N and C termini (8) as indicated
in Fig. 1. An intercellular gap junction channel s formed when

“ The abbreviations used are- CMTX, Charcot-Marie-Tooth disease type X TV,
vansmembrane: MD, molecular dynamics; xS, microsiemens: b huvan t,
rat
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Fig. 10 (A) Radius of gyration, (B} rcot-mean-sauare ceviaticn {RMSD) of a tranch of PAMAM G4 intéracting and not mieracting with the 3-fois charmel
of L-Fin and [C) surface accessible sclvent area (SASA] of a free 3-fold channel and a 3-foi channe! being biccked by PAMAM G4

to the penetrating branch get rapidly stabilized and reach a constant
behavior as the simulation tme progressed.

The surface accessible solvent area {SASA] was also plotted
for an interacting and non-interacting 3-fold chznnel of L-Fin
with dendrimer branches (Fig. 10C). Before ¢ = 2.8 ns, while the
dendrimer is still enough separated from the protein, SASA
exhibit very similar values for both pores. However, in the case
of the interacting pore, this value progressively decays undil
t = 46 ns, when reaches a mean value of 703 A, As shown at
Fig. 5B, at this time there was a decrease in the distance of the
terminal amine of ATR8Y to the COM of the pore, reaching the
lowest average value of distance during the molecular dynamic
simulation and therefore producing & diminution in the SASA
values.

The profiles displayed in Fig. 10 demonstrate that electrostatic
interactions together with hydrogen-bond contacts effectively
hold up the dendrimer to the 3-fold channel of L-Fm. The
stability of PAMAM/protein complex during the time of simula-
tion confirms that PAMAM G4 is an effective blocker of 3-fold
channels in L-Ftn.

This study characterized at atomic level dendrimer-Ftn
complexes. All results demonstrated that PAMAM G4 effectively
interacts and blocks the 3-fold channels of L-Ftn, reducing the
iron storage capacity of this protein. Therefore, PAMAM G4
dendrimers could affect negatively iron homeostasis.

4. Conclusions

In this work, the chemical interactions between PAMAM G4
and L-Ftn were studied. Experimental measurements demon-
strated that PAMAM G4 effectively inhibits the iron storage

Ths joumat 8 © the Owner Socetes 2015

properties of L-Ftn. The molecular dynamics anslysis shows
that PAMAM G4 interacts with the 3-fold channel of L-Fim,
suggesting that this interaction is responsible for the low iron
storage properties of L-Fn in the presence of PAMAM G4
Computational appreaches confirmed the relevance of clectro-
static interactions in the stabilization of the PAMAM G4L-Fin
system. H-Bond type interactions preferentizlly between the
terminal protonated amine groups of the dendrimer and scidic
amino acids such as Glu and Asp contributed greatly to the
permancnt blockage of the channel from the first contact
between both molecules, till the end of the simulstion. Both
the simulation, confirming that PAMAM G4 acts as an cffective
channel blocker of L-Fin. This study suggests that amino
efficiently address this issue, it is required to develop = new
dendrimer which has the ability to bind nucleic acids and also
avoid its non-specific interaction with plasma proteins, by
modulating the charge of its terminzl groups and introducing
neutral molecules.

Acknowledgements

M.B.C. is grateful to Fondecyt for financial support {Initistion
Project no. 11140107). V.M.M. thanks Conicyt for = PhD
Scholarship and CONICYT + PAL™Concurso Nzcional Tesis ce
Doctorado en la Empresa™ 2014 (781413007 D.GN_, VM. and
LA. thank for support of Fraunhofer Chile Resesrch, Innova-
Chile CORFO {FCR-CSB 09CEI-6991) and Anillo Cientifco
ACT1107. The Centro Interdisciplinerio de Neurocienciz de
Valparziso {CINV] is 2 Millennium Institute suppornied by the

Phys Chem Oheen Py



CINV ANNUAL PROGRESS REPORT — 2015

Downloaded by [Universidad De Valparaiso] at 06:50 28 September 2015

PRICRITY REVIEW

Temperature 2:2, 188-200; AprillMay/June 2015; Publshed with license by Taylor & Francs Group, LLC

Biophysical analysis of thermosensitive TRP
channels with a special focus on the cold
receptor TRPM8
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Mammals maintain homeostatic control of their body temperature. Therefore, these organisms are expected to have
adaptations that confer the ability to detect and react to both self and amblent temperature. Temperature-activated lon
channels have been discovered 1o be the primary molecular determinants of thermosensation. The most representative
group of these determinants constitutes members of the transient receptor potential superfamily, TRP, which are
activated by either low or high temperatures covering the whole range of physiologically relevant temperatures. This
review makes a critical assessment of existing analytical methods of temperature-activated TRP channel mechanisms

wsing the cold-activated TRPMB channel as a paradigm,

Introduction

Living organisms are forced to exist in an environment in
which temperature is constancly changing. Since virtually all
known chemical reactions display temperature dependency, bio-
logical processes are unavoidably affected by this thermodynamic
intensive parameter. Hence, it is advantageous for organisms to
possess adaptive mechanisms or structures that confer them a spe-
cial ability for sensing ambient and potentially dangerous tem-
peratures. If we move up the evolutionary ladder, the more
complex structures and mechanisms for sensing temperature are
found in mammals. The neuronal pathways that participate in
thermosensation of external stimuli in mammals have been well
described.' Thermal stimuli excite sensory nerve endings of pri-
mary afferent neurons that project from trigeminal ganglia (TG)
in the head and from the dorsal root ganglion (DRG) of the spi-
nal cord to the rest of the body. Sensory nerve fibers converr ther-
mal stimuli into action potentials that carry information tw
integrative centers in the spinal cord and brain. Identification
and characterization of the molecular determinants of thermal

sensitivity in neuronal endings has been an important undertak-
ing in physiology for the past decades.

Propagated action potentials are initiated by a membrane depo-
larization at the nerve ending. Although several mechanisms have
been proposed w explain the membrane depolarization evoked by
cold in different tissues,” ® there is a large body of evidence suggest-
ing that cold and warming can promote Ca’* influx into DRG
neurons, which would imply that Ca*" channels are involved in
thermosensation.”” In fact, in the last decades several non-sclective
cation channels belonging to the transient receptor potental (TRP)
superfamily have been identified as the molecular determinants in
thermosensitive neurons.”'' In addition to thermosensitive TRP
channels, there are other families of proteins involved in thermosen-
sation, such as ANO1 and ANO2 (2 Ca™*-activated CI™ chan-
nels),'* the endoplasmic reticulum Ca*" sensor of store-operated
Ca®" entry STIM1' as well as several K' and Na* channels,
whose thermosensitivity can modulaze the excitability of neurons.!
In addition changes in the intracellular concentraton of the TRP
channel modulator phospharidylinositol 4,5-bisphosphate (PIP2)

0 . . . 4 . .
contribute to the temperature detection i vive.* In this review, we
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The equarion for the open probability at any temperature and
any membrane potential is:
1
1+L( 14+J+ K+ JKE )‘
ML \14JDF + KCG + JDFKCGE
1( 14 JD + KC + JDKCE )‘

Py= (43)

+ L\T5JDF + KCG + JDFKCGE

This model produces a conductance vs voltage curves as are
display if Pigun 4H-I plotted using the parameters reported by
Raddatz et al.* The activation of both sensors additively affects
the standard molar free encrgy of the Gy-C, and €-0 wansitions
and can reproduce the steady-state behavior of TRPMS in a wide
range of conditions. Even though the fit 1o the experimental
steady state does not improve compared with mode of
Figure 4D, this model is able 10 account for the complex channel
kinetics.

Conclusions

The dassical approaches used to describe the thermosensitivicy
of ion channels consist of 2 parameters: the thermal coefficient
Qo and the thermal threshold, We have shown that both param-
eters must be used with extreme caution because obtained values
are strongly dependent on the precise experimental conditions.

Within the thermosensitive proteins in mammals, the TRP
channels represent a very extended and imporrant family. We
have focused on a well-studied thermosensitive TRP member,
namely the cold-activated TRPMB channel, which has been
extensively studied in terms of mathemarical modeling of em-
perature and voltage coupling to the channel gating. Evidence
has been presented in suppore of the inadequacy of the dassical
2-state or linear sequentizl models, in which voltage and remper-
arure sensors are strictly coupled 1o the pore domain, as they fail
1o describe the complex behavior of the gating of this channel. In
contrast, allosteric models have more accurately described
TRPMS gating, possibly posing a general rule for all polymodal
TRP channel receprors.
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Hydrophobic interaction between contiguous residues in the S6
transmembrane segment acts as a stimuli integration node

in the BK channel

Willy Carrasquel-Ursulaez,’** Gustavo F. Contreras,’* Romina V. Sepdlveda,** Daniel Aguayo,’
Fernando Gonzalez-Nilo,' Carlos Gonzéalez,' and Ramén Latorre’

‘Centro Interdisciplinario de Neurociencia de Valparaiso and ‘Doctorado en Ciencas Mencidn Neurociencdia, Facultad de Ciencias,
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Universidad Andres Bello, Santisgo 8370144, Chile

Large-conductance Ca*- and voltage-activated K channel (BK) open probability is enhanced by depolarization,
increasing Ca® concentration, or both. These stimuli activate modular voltage and Ca** sensors that are allosteri-
cally coupled to channel gating. Here, we report a point mutation of 2 phenylalanine (F380A) in the S6 transmem-
brane helix that, in the absence of internal Ca”, profoundly hinders channel opening while showing only minor
cffects on the voltage sensor active-resting equilibrium, Interpretation of these results using an allosteric model
suggests that the FA80A mutation greatly increases the free encergy difference between open and closed states and
uncm:lplcs Ca™ bindini from voltage sensor activation and volch sensor activation from channel ing. How-
ever, the presence of i bulky and more hydrophobic amino acid in the FAB0 position (FAS0W) increases the intrin-
sle open=closed equilibrium, weakening the coupling between both sensors with the pore domain. Based on these
functional experiments and molecular dynamics simulations, we pro that FS80 interacts with another 86 hy-
drophaobic residue (L377) in contiguous subunits, This pair forms a hydrophobic ring important in determining
the open=closed equilibrium and, like an integration node, participates in the communication between sensors
and betwe Scale document up  Morcover, because of its effects on open probabilities, the F380A mutant can

be used for uermnen yomage scomor experiments in the presence of permeant cations,

INTRODUCTION

onductance Ca”- and voltage-activated K chan-
nels (BK, Slol) increase their open probability in the
presence of membrane depolarization and/or during an
increase in the intracellular Ca* concentration (Marty,
1981; Pallotta et al., 1981; Latorre et al., 1982), The BK
channel is one of the most broadly expressed channels in
mammals and plays important roles in both excitable
and nonexcitable cells. For example, in vascular smooth
muscle cells it regulates the contractile tone, in neurons
it colocalizes with voltage-dependent calcium channels
and is involved in the control of neurosecretion, and in
hair cells it is involved in frequency tuning (Lancaster
and Nicoll, 1987; Brayden and Nelson, 1992; Gola and
Crest, 1993; Edgerton and Reinhart, 2003; Gessner et al.,
2005; Miranda-Rottmann et al., 2010). BK channels are
tetramers in which the poreforming o subunit is coded
by a single gene (Slof; KCNMAT) ubiquitously expressed
across mammalian tssues (Toro et al., 1998). However,

*W. Carrasquel-Ursulaez and G.F. Contreras contributed equally to
this paper.
Correspondence to Ramén Latorre: ramon. latorre@uv.cl; or Cardes Gonzilez:
carles gonzalezd €.

Abbreviations used in this paper: HA, Horrigan and Aldrich; IbTx,
theriotoxin; MD, molecular dynamics.
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BK channels display a variety of phenotypes in different
cells and tissues as a result of alternative splicing, meta-
bolic regulation and modulation by B (Orio et al., 2002)
and y (Yan and Aldrich, 2012) subunits. This diversity of
phenotypes is fundamental for their adequate function
in each tissue.

The voltagesensing domain (VSD) and poresating
domain (PGD) of BK channels share similarity with
voltage-dependent K' channels (Kv). However, an evolu-
tonary relationship between them seems distant (Yu and
Catterall, 2004). Evidence suggests that pore domains in
both channels are different. For instance, the inner pore
in BK channels is larger (Brelidze et al,, 2003; Li and
Aldrich, 2004; Zhou et al., 2011) than in Kv channels.
Also, the ion permeation gate of BK channels resides
at the selectivity filter (Piskorowski and Aldrich, 2006),
whereas that of Kv channels is controlled by an intra-
cellular gate (Liu et al,, 1997). Moreover, Zhou et al.
{2011) found that BK S6 transmembrane helix residues
are rotated relative to Shaker, which is a Ky channel.

© 2015 Covinuoi-Unuldes et sl Tha articie is diat-butied under the terrms of an Ansbuten-
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340 umes slower in the F380A mutant. In contrast, large
hydrophobic amino acids such as tyrosine or tryptophan
should strengthen the interaction between the L377 and
380 residue, increasing the intrinsic equilibrium con-
stant L. As predicted, this mutation decreased the free
energy difference between open and closed state, whereas
the result of the in silico calculation of the energy be-
tween W3B0 and L377 was —16.5 kcal/mol when the
F380 and L377 interaction energy is taken as reference
(Fig. 7 F). Although it appears to be a clear negative cor-
relation between the strength of the interaction and the
free energy difference between open and closes states,
the effects on the allosteric constants are not so clear
and suggest that the hydrophobic ring is involved in
the coupling between sensors and pore opening in a
complex way, The coupling between voltage sensor and
opening is decrease in both mutants, whereas E and C
are decreased only in one of the mutants (F380A and
F380W, respectively).

In the lack of a crystal structure of BK channel, we can
only speculate about the possible interaction between
the sensors and the structure formed by residues L377
and F380, Previous modeling (Carvacho et al., 2008)
and the present molecular model (Fig. 7) show that the
smallest diameter of the internal vestibule is attained ac
the level of F380, We hypothesized that the hydropho-
bie ring can be the fulcrum of a lever where the forces
produced by the sensors converge. For example, the
distances between the four S6 helixes can increase or
decrease in response to caldum binding, and these
movements could produce a stretching or relaxing of
the structure formed by the set of the four S6 helixes,
whereas this structure is really pivoting at the level of
the hydrophobic ring and the diameter to this lever
does not change substantially, In the case of voltage sen-
sor, if the S4-55 linker plays a similar role in BK channels
as it does in Kv channels where this linker interacts with
the S6, it is possible that the hydrophobic ring plays the
same role as it does when the channel is activated by Ca™.

The gating phenotype of the F380A in the high Ca®
mutant resembles that of the Shaker ILT mutant (Ledwell
and Aldrich, 1999), where the voltage activation curve
1s shifted to the right along the voltage axis, whereas
most of the gating charge moves at voltages at which
channels are closed. In the ILT Shaker mutant, channel
opening is associated with the charge movement linked
to the last rate-limiting transition in the ILT activation
pathway. Thus, the F380A mutant isolated the BK open-
ing voltage<dependent transition from earlier gating
transitions and may provide a valuable experiment tool
for teasing out the molecular basis of structural transi-
tions in the activation pathway of BK channels.

Additionally, our results also support the idea that the
inner vestibule in BK channels plays an important role in
determining unitary conductance (Lippiat et al., 2000).
Our fluctuation analysis experiments show that the

72 S6 as a stimuli integration node in the BK

F380A and F380W mutations decrease the channel con-
ductance by ~60% and 50%, respectively.
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Mechanism of potassium ion uptake by
the Na* /KT -ATPase
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Francisco Bezanilla>* & Miguel Holmgren'>*

The Na'/K'-ATPase restores sodium (Na™) and potassium (K') electrochemical
gradients diss'pated by action potentia's and ion-coupled transport processes. As lons are
transported, they become transiently trapped between intracel'ular and extraceliular gotes.
Once the external gate opens, theee Na ' lons are released, followed by the binding and
occlusion of two K lons, While the mechanisms of Na™ release have been well
characterized by the study of transient Na* currents, smaller and faster transient currents
medlated by external K* have been more difficult to study. Here we show that external K '
ions travelling to their binding sites sense only a small fraction of the electric field as they
ropidly and simultancously become occluded. Consistent with these results, molecular
dynamics simulations of a pump mode! show a wide water-filled access channel connecting
the binding site to the external solution. These results suggest a mechanism of K gating
different from that of Na™ occlusion.
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Being activated by depolarizing voltages and increases in cytoplas-
mic Ca**, voltage- and caldum-activated potassium (8K) channels
and their modulatory (--subunits are able to dampen or stop excit-
atory stimull in & wide range of cellular types, including both neu-
ronal and nonneuronal tissues. Minimal alterations in BK channel
function may contribute to the pathophysiology of several dis-
eases, including hypertension, asthma, cancer, epilepsy, and diabe-
tes. Several gating processes, allosterically coupled to each other,
control BK channel activity and are potential targets for regulation
by auxiliary f-subunits that are expressed together with the u (BK)-
subunit in almost every tissue type where they are found. By
measuring gating currents in BK channels coexpressed with chi-
meras between {11 and fi3 or 52 auxiliary subunits, we were able to
identify that the cytoplasmic regions of (31 are responsible for the
modulation of the voitage sensors. In addition, we narrowed down
the structural determinants to the N terminus of fi1, which contains
two lysine residues (i.e., K3 and K4), which upon substitution virtu-
ally abolished the effects of i1 on charge movement. The mecha-
nism by which K3 and K4 stabilize the voltage sensor is not
electrostatic but specific, and the a (BK)-residues involved remain
to be identified. This is the first report, to our knowledge, where the
regulatory effects of the j1-subunit have been dearly assigned to
a particular segment, with two pivotal amino acids being responsi-
ble for this modulation.

BK channels | gating currents | voltage sensor | BK beta-subunits

igh-conductance voltage- and calcium-activated potassium
(BK) channels are homotetrameric proteins of a-subunits
encoded by the slo/ gene (1). These channels are expressed in
virtually all mammalian tissues, where they detect and integrate
membrane voltage and calcium concentration changes dampen-
ing the responsiveness of cells when confronted with excitatory
stimuli. They are abundant in the ONS and nonneuronal tssues,
such as smooth muscle or hair cells. This wide distribution & asso-
ciated with an outstandingly large functional diversity, in which BK
channel activity optimally adapted to the particular physi-
ological demands of each cell type (2). On the other hand, small
alterations in BK channe! function may contribute to the petho-
physiology of hypertension, asthma, cancer, epilepsy, disbetes, and
other conditions in humans (3-8). Altemative splicing, post-
translational modifications, and regulation by auxiliary proteins have
been proposed to contribute to this functional diversity (1, 2, 9-16).
The BK channe! a-subunit is formed by a single polypeptide of
about 1,200 amino acids that contains all of the key structural cle-
ments for ion permeation, gating, and modulation by ions and other
proteins. Tetramers of a-subunits form functional BK channels.
Each subunit has seven hydrophobic transmembrane segments (S0-
$6), where the voltage-sensor domain (VSD) and pore domain
(PD) reside (2). The N terminus faces the extracellular side of
the membrane, whereas the C terminus is intracellular. The
Iattcr contains four hydrophobic a-helices (S7-S10) and the main
Ca’ binding sites (2). VSDs formed by segments $1-S4 harbor

W pnas. orglegidioi10 107 Hpnas. 1504378112

a series of charged residucs across the membrane that contrib-
utes to voltage sensing (2). Upon membrane depolarization, cach
VSD undergoes & rearrangement (17) that prompts the opening
of a highly K" -sclective pore formed by the four PDs that come
together at the symmetry center of the tetramer.

Although BK channel expression is ubiquitous, in most physi-
ological scenarios their functioning is provided by their coascmbly
with auxiliary proteins, such as f-subunits. This coassembly brings
channel activity into the proper celitissue context (11, 13). Four
different Psubunits have been cloned (P1-$4) (18-24), ail of
mhhtmmmwmmmhmm
to a different extent, all f-subunits modify the Ca™™ seasitivity,
voltage dependence, and gating properties of BK channels, heace
modifying plasma membrane excitability balance. Regarding aux-
iliary (-subunits, px-mmmmmu"
sensitivity and decelerate macroscopic current kinetics (14, 20, 21,
25-30); p2 and 3 induce fast imactivation as well as an in-
stantancous outward rectification (20, 21, 24, 31, 32} and B4 siows
downxmmmmhn:m(l’madm
Ca®™ sensitivity (12, 33, 34).

It should be kept in mind that p-subunits are potential targets
for different molecules that modulate channel function, such as
alcohol (35), estrogens (15), hormones {36), and fatty aads (37,
38). Additionally, scorpion toxin affinity in BK channels would
tend to increase when il is cocxpressed with the a-subunit (2Z)

To identify the molecular clements that give Bl the ability to
modulate the voltage sensor of BK channels. we constructed

Significance

[-Subunits (§1-{M) play a critical role in defining the properties
of the voltage- and aldum-activated potassium (8X) channed,
which in turn determines the physiological role that this
channel can perform in different tissues. In particular, the §1-
subunit causes an increase in the apparent B8X €3’ sensitivity
due to a stabilization of the voitage sensor in the active con-
figuration. We investigated the molecular details of such
voitage-sensor stabilization by mutagenesis and gating current
measurements. Mixing regions of i1 and 3 made it possible to
identify the N terminus, in particular the third and fourth lysine
residues, as the structural element necessary 1o recower the full
effect of §1 on the voitage sensor.
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Vs = <V 4>, allowing us to construct an average Q-V curve that preservec
the shape of the individual G-V curves.

The amount of free energy requined 1o activate the sensors was caloulated as
AG = 2FV, o, With the 2 and Vi, values determined from Q-V curves as was
previously done (61). All AAG values were cakulated as AAG = RaVi, | -
ZoVo o) where 2, and Vi cormespong to the values for BX « 31, which are
taken as reference, and 2, ang Vo  are the values for the other BK - §
combinations (chimeras and mutants).
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The main role of voltage-gated proton channels (H,1) is to extrude protons from the intraceilular
milieu when, mediated by different ceflular processes, the H' concentration increases. M1 are
exquisitely selective for protons and their structure is homologous to the voltage sensing domain
(VSD) of other voltage-gated ion channels like sodium, potassium, and calcium channels. In clear

O RN contrast to the classical voltage-dependent channels, H,1 lacks a pore domain and thus permeation
Kdlited by Wilhelm fust necessarily occurs through the voltage sensing domain. H,1 channels are activated by depolarizing
voitages, and increases in internal proton concentration. it has been proposed that local conforma-
Kevwords: tional changes of the transmembrane segment S4, driven by depolarization, trigger the molecular
H.1 chanoel rearrangements that open M, 1. However, it is still unclear how the clectromechanical coupling is
Voltage sersor domain achieved between the VSD and the potential pore, allowing the proton flux from the intraceflular
$4 segment to the extraceflular side. Here we provide a revised view of voltage activation in H, 1 channels, offer-
Gating charge ing a comparative scenario with other voltage sensing channels domains.
y'gulmymjmm (- © 2015 Federation of European Biochemical Societies. Published by Elsevier B.V. All rights reserved.
1. Introduction selectivity fiter that determines which ions can permeate through
the channel [1].
1.1. Voitage-gated ion channels H.1 is 2 unique voltage-gated ion channel due to its lacking of

In all living organisms, ion channels and transporters are
responsible for maintaining the electrical homeostasis that is
essential for a wide variety of physiological processes from neuro-
umsmxuumle&mkanﬂamnlmchm&m&am
tannlyofpmt-ma[lowmgmepas?
at near diffusion limited rates (1 —lo'nns;s). and m
exquisite specificity. Among them, voltage-gated ion channels, pre-
sent in excitable and non-excitable cells, regulate ion conductance
in response to changes in the voltage across the membrane. This
family of voltage-gated ion channels shares a common structural
and functional domain calied the voitage sensor domain (VSD)L
which is able to detect fluctuations in the voltage across the mem-
brane. Voltage sensing relies on a series of positively charged resi-
dues distributed along the fourth transmembrane segment of the
domain. The electrical energy generated by the displacement of
these residues during voltage activation is then transduced to the
pore domain (PD), leading to channel opening. The PD contains 2

* Corresponding authers, Fax: =56 32 2508007,
E-moil oddresses: ramon baere@uvdl (R Latorrel  carfos gonaafeniOge o
(C. Conzalez).

http:/dxdot.org/10. 1018/ febslet 2015 08003
0014-5793/D 2015 F of Eurcy

the classical PD. For this characteristic, it was dubbed VSOP (Voit-
age Sensor Only Protein) [23]. Since its cloning. the molecular
determinants associated with proton permeation are thought to
be harbored within the VSD (Fig 1) [4L

In this review we discuss critically what makes the H,1 channel
2 singular voitage sensing domain which harbors 2 conductive
pathway.

1.2 Voirage-gated proton channeis

The functionzl manifestation of proton channel conductance
was first reported in neurons of the garden snail Helix aspersa
{51 Almost 10 years passed before these channels were recorded
in mammalian and human cells [6-3]. Genes encoding a proton
channel were first identified simuitaneously in human, mouse
and Giona intestinglis [2.3], revealing a surprising similanty with
the voltage-sensor domain (VSD) of most members of the
voltage-gated ion channel family. H,1 channels are very conspicu-
ous members of the voltage-gated ion channel superfamily, due to
their markedly different architecture (Fig. 1A). They are homod-
imers, containing a concuction pathway in each subunit. This
allows it to function without the typiczl S5-S6 pore-forming scg-

Biochemical Societies. Pubiished by Eisevier V. AR cights reserved.
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Fig. 4. Diffe b VSDs among different voltage gated son chunnels and thesr rales o veltage activation. (A] The K, channel presents 2 tetramer ic structure, wherein
each subunit has a VSD. Most K, channels require that the enticety of the VSD remaiss i the ctive position in order 10 open the channel. This type of activation is related 10 2
sequential kinetic mechanism as is shewn in the right part of the figure. (8) Voitage depeaden: K channels with allosteric kinetic mechanism. in thes case the archutecture is
the same as s shown In A, but these allosteric channels [such as KONQ or BX chanmels) de not necessanily need 10 activate ll of the VSDs 10 open the channel. These chansels
present VSO modulation by Ca'* andjor suxiliary subunits that may change the number of ¥S0s needed o cpen the chaasel (C) Na, and Cz, chanoels shace the same
architectire as Kv channels but in this case & is oniy eoe polypeptide containing four Somains, aach one with 2 VSO, In this case. two or three VSDs in the active position are
reguired to open the channef for Na, and Ca,, respectively. Despite the high Socology ameng domaims. some of theme are respoasible for opening the channel wisle others 2o
related to the inactivation process, (D) The extreme case of the voltage-gited - (hamned, where the topology and Dhe quaternary SIrsnure are compietely different from any
other voltage-gated ion chanrel. However, the kinetic mechanism remains semlar 2o the voltage actvation of K, channels.

between both subunits and would take place before the coordi-
nated opening of each monomer conduction pathway. The H.1
channel VSD is unique among voltage gated ion channels in allow-
gummnuﬁm.aﬂshwsmmﬁns&:ﬁviqﬂﬂl
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RESUMEN

Las matrices de microelectrodos (MEA) son dispositivos que permiten la deteccidn de potenciales de accidn o espigas en poblaciones
de células excitables, ofreciendo varias aplicaciones en el campo de las neurociencias y la biologfa. Este trabajo muestra un protocolo
para el registro de espigas en una poblacion de células ganglionares retinales empleando una matriz de microelectrodos. La retina
de una rata albina fue extraida y preparada para ser estimulada in vitro con luz led blanca, con el fin de registrar sus espigas evocadas
ante estos estmulos. Cada microelectrodo puede registrar espigas de mis de una célula ganglionar, razén por la cual se determind
a qué célula pertenece cada espiga aplicando un procedimiento conocido como “clasificacion de espigas”. El trabajo permitié
obtener el registro de un pericdo de estimulacién y otro de no estimulacion, con ef fin de representar los potenciales de accién
evocados con luzy los espomtdneos. Los registros fueron almacenados para visualizar las espigas de las células ganglionares y poder
aplicar la herramienta de clasificacion de espigas. De este modo, se almacenan los instantes de tiempo en los cuales cada célula
ganglionar registrada generd potenciales de accién. Este trabajo conllevd al establecimiento de un protocolo de experimentacion
bisico enfocado al uso de matrices MEA en el laboratorio de adquisicién de potenciales extracelulares de la Universidad Antonio
Narifio Sede Bogotd, no sélo para caracterizar los potenciales de accién de células ganglionares retinales, sino también para otro
tipo de células que puedan ser estudiadas empleando matrices de microelectrodos.

Palabras clave: células ganglionares retinales, clasificacion de espigas, potenciales evocados, potenciales extracelulares,

ABSTRACT

The microelectrode arrays (MEA) are devices that allow the detection of action potentials or spikes in populations of excitable
cells, offering a wide spectrum of applications in topics of Neurosciences and Biclogy. This work describes a protocol for recording
of spikes in a population of retinal ganglion cells employing & microefectrode array. The retina of an albine rat was dissected and
prepared to be stimulated in vitro with white led light and to record their evoked spikes. Each microelectrode can record spikes
from more than a ganglion cell, for which it was necessary to determine which cell fires each spike applying a procedure known
as spike sorting. The work allowed 1o obtain the recording of a stimulation period and another of non-stimulation, representing
evoked and spontanecus action potentials. The recordings were aved, in order to visualize the action potentials of the ganglion cells
detected and to apply a computational method for the spike sorting. In this way, it was saved the time stamps in which each action
potential was fired by its respective cell. This work established a basic experimentation protocol focused to the use of MEA devices

(cc)(DEN=) Acta biol. Colomb., 20(3):37-46, septiembre-diciembre de 2015 = 37
hitp://dx.doi.org/10.15446 /abe.v20n3.46216
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rapida de la respuesta, lo cual representa un problema en
expenmentos de larga duracién.

Por dltimo, cabe resaltar la posibilidad de utilizar los
recursos del laboratorio para desarrollar experimentos en
otros d&mbites, como los que se indican en la seccién de
introduccién del presente documento.

CONCLUSIONES

Se ha acondicionado un laboratorio basado en tecnologfa
MEA que permitird realizar procedimientos donde se
requiera estudiar las respuestas extracelulares en poblaciones
de células excitables. La funcionalidad del laboratorio
ha sido demostrada mediante un procedimiento bdsico
en neurofisiologfa como gula para futuros experimentos.
Aunque es necesario aun complementar algunas condiciones
del laboratorio, se tienen las condiciones iniciales para
considerar la posibilidad de buscar otras aplicaciones
que permitan explotar las capacidades del sistema con
tecnologia MEA instalado en este laboratorio.
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Zebrafish adult-derived hypothalamic neurospheres generate
gonadotropin-releasing hormone (GnRH) neurons
Christian Cortés-Campos™?, Joaquin Letelier'?, Ricardo Ceriani’ and Kathleen E. Whitlock™*

ABSTRACT

Gonadotropin-releasing hormone (GnRH) is a hypothalamic
decapeptide essential for fertility in vertebrates, Human male
patients lacking GnRH and treated with hormone therapy can
remain fertile after cessation of treatment suggesting that new
GnRH neurons can be generated during adult life, We used
zebrafish to investigate the neurogenic potential of the adult
hypothalamus. Previously we have characterized the development
of GnRH cells in the zebrafish linking genetic pathways to the
differentiation of neuromodulatory and endocrine GnRH cells in
specific regions of the brain. Here, we developed a new method to
obtain neural progenitors from the adult hypothalames in vitro, Using
this system, wo show that neurospheres derived from the adult
hypothalamus can be maintained in culture and subsequently
differontiate glia and nourons. Importantly, the adult derived
progenitors differentiate into neurons containing GnRH and the
number of colls 4 Increased through exposure to either testosterone
or GnRH, hormones used in therapeutic treatment in humans, Finally,
wo show in vivo that & neurogenic niche In the hypothalamus containg
GnRH positive neurons, Thus, we demonstratad for the first time that
nourospheres can be derived from the hypothalamus of the adult
zebrafish and that these neural progenitors are capable of producing
GnRH containing neurons.

KEY WORDS: Kallmann syndrome, GnRH receptors, Testosterone

INTRODUCTION

The hypothalumus integrates information essential for the control of
homcostasis including blood pressure, appetite, social behaviors,
and reproduction. Multiple nuclet, including the neuroendocrine
magnocellular and parvocellular nucled, regulate complex processes
through direct synaptic contacts as well as release into tissues and
portal systems (Garcia-Scgura, 2009; Machiuf et al., 2011). The
gonadotropin-releasing hormone (GnRH) cells of the parvocellular
nucleus in mammals regulate puberty and fertility through pulsatile
hormonal release via projections in the median eminence into the
hypophyseal-portal-vasculature system, resulting in the release of
the target hormones from the adenohypophysis. Although
structurally different from mammals, the brain of teleost fish
contain all the hypothalamic cell types (Machluf et al, 2011)
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including GnRH cells localized to the parvocellular nucleus
{Gomes et al,, 2013).

In humans, the congenital failure in the function of the GnRH
neuroendocrine system results in reproductive disorders termed
hypogonadotropic hypogonadism (HH), and these patients can also
show a wide variety of non-reproductive phenotypes. Within the
HH phenotype there exists & congenital GnRH deficiency with
associated anosmia called Kallmann syndrome, which is now
known to be a heterogencous discase (Balasubramanian et al.,
2010). Subseguent analysis of human patients have shown that HH
results from mutations falling into two basic categonies; those that
affect peptides and/or ligands (GnRH, kisspeptin, prokineticinl)
and those that affect the patterning and carly development of the
brain (figfe!, fif8, anosminl, CHD7?). In the case of mutationy in the
ligand receptor pairs of kisspeptin and GnRH, the defects ure
restricted to the loss of the pulsatile GnRH secretion necessury for
the onset and maintenance of puberty. In contrast, mutations
affecting brain putterning affect not only GnRH cell development
but ulso cause a vanety of associuted phenotypes: cleft lip, cleft
palate, high arched palate and other midline defects (reviewed in
Silveira et al., 2010).

Males suffering from infertility associated with idiopathic HH
(IHH) undergoing hormone therapy using testosterone, GnRH, or
both, can show & reversal of IHH accompanied by a restoration of
pulsatile GnRH release. Unexpectedly, these patients can continue
to show pulsatile GnRH after removal of hormone treatment (Raivio
et al., 2007) suggesting that the hypothalamus can recover GnRH
function in adult humans.

The ability to generate new GnRH cells in the adult brain would
require a quicscent progenitor population in the hypothalamus. [t is
widely accepted that adult ncurogenesis occurs in the subventricular
zone of the lateral ventricles and the subgranular zone of the
hippocampus. More recent in vive studies support the hypothalamus
as a source of neurogenic and ghogenic precursors (Pércz-Martin
etal., 2010; Sousa-Ferreira et al,, 2014, 2011; Xu et al., 2005). The
discovery of proliferating and neural stem cell (NSC) populations in
the hypothalamus have been linked to the maintenance of body
weight and cnergy expenditure (Bolborea and Dale, 2013). The
observations that the vertebrate brain has the ability to gencrate new
neurons have led us to examine genesis of GnRH cells in the adult
zcbrafish. To date no convincing studies have shown GnRH positive
cells in the preoptic arca (POA) nucle: of the adult zcbrafish
hypothalamus, though it has been suggested that these cells migrate
to this region (Abraham ct al,, 2009) and that the hypothalamus in
fact does not contain GnRH positive cell bodies. Here we show that
GnRH cells can be detected by immunocytochemistry in the POA of
adult zcbrafish, that ncurospheres can be isolated from the adult
hypothalamus and differentiate into GnRH cells, that the number of
GnRH cells increases in a dose dependent manner following
hormone exposure (testosterone/GnRH), and that there 15 & potential
neurogenic niche for GnRH cells in the hypothalamus of the adult
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disaggregated in proliferation medivm to obtan individual cells (Fig. 3A2,
disaggregation). Cells were cultured in the same medium and cytokines and
heparin were added every 2 days. After S days the neurospheres (Fig. 3A3,
neurospheres) were seedod or dissociated and seeded in NUNC LAB-TEK 11
CC2 slide 8 chamber coated with 0.2 mg/ml poly-L-tysine (Sigma-Aldrich) and
10 mg/ml kaminin (Invitrogen) (Fig. 3A4 upper panel: four plates per culture)
and maintained in differentiation medium containing by NewroCult™ NS-A
Basal Medium (STEMCELL Technologies Inc, Vmoom. Carada; 05770)
supplemented  with  NewoCuh®  NS-A  Differenti S

acquired using the Olympus Cell*R software (Olympus Soft Imaging
Solutions, Munchen, Germany) were processed using the deconvolution
software AutoQuamtX 2.2.2 (Media Cybemetics, Bethesda, MD, USA) and
Image)™ software (National Institate of Health, Bethesda, MD, USA).

Statistical analyses
The total number of cells (DAP] positive), { filament positive)
and cells expressing GeRH (BBS positive) were counted in control and

(STEMCELL Technologies Inc, 05773), 100 Uml penicillin, lOOmg,'ml
streplomycin, 2.5 mg/ml Fungizone (lavirogen). The cells were grown up in
the same medium for 6 h (Fig. 3AS upper panel, undiffecentiated) or 7 days
(Fig. 3A6 upper panel, differentiated) and samples were collected o perfoern
further analyses. The generation of neurospheres from adult zebeafish required
rapid and carefil dissection in agreement with (Pastrana et al., 2011): a known

b -treated experimental groups and compared by Mann-Whitney-
Wilcoxon non-parametnc test using GraphPad Prism Version 4.0 software
{GraphPad Software, San Diego, CA, USA).

Ac

We would lke to thank Edson Pimo for expert 9 of he fish faciity,
Dr John Ewer for critcad reading of the manusaripl, and the helpful crivcisms
during this long process,

number of cells were plated, single cell plating wis perfi d, the density was
low avoiding the accidental formation of aggrepates through mechanical
dusruption, Quantification was done at consistent tmes afler plating and sphere
stre wis recorded (Fig, 38-D) All the cells were grown at 28,5°C, 8% CO, man
incubstor chamber (Nuaire SS00E),

Hormone treatment

Afier one week in peoliferation medium, cells were disaggregated in
differentiation medium and seeded (see above) (Fig. 3JA4, bottom panel ).
Neurospheres were supplesented every 2 days (3, Sand 7 day) with vebicle,
10 M testosterone (Sigma-Aldrich; T1500), or 10 aM GoRH (Sigma-
Aldrich, LA89T) (prepured in ethanol oe PBS respectively, according
o manuficturer guidelines). A dose-response curve was performed foe
CGnRH using the following concentrations: 0.01, 0.10, 1.0, 10, 100, 1000
or 10,000 nM. After Sduys of treatment cells were used for
Immunocytochemistry assays (Fig. JAS-6, bottom panel),

Immunocytochemistry of cultured cells

Cells were fixed in PFA 4% for 30men @ oom tempenuture  and
Immunocytochemical procedures were caeried out as previously described
(Contés-Campos ¢t al., 2011). The following primary antibodies were used:
rabbit anti-sGnRH BBS (1:1000; Kah et al., 1986), rabbit anti-GFAP (1:200;
Duko, Campintene, CA, USAC 20334), chicken anti-vimentin (1:200;
Millipore, ABS733), mouse anti-HUC (1:100; Invitrogen; A-21271), mouse
anti-peurofilament (1:200; Sigma-Alkdnch; N2787), mouse anti-sox2 (1:1000,
Millipore; ABSA03), mouse anti-pestin (1:100; BD Biosciences, San Jose, CA,
USA: 611659) and mouse amti-PONA (1:100; Sigma-Aldrich; P8825), The
samples were DNA counter-staned with DAPI (1:1000; Invitrogen) and the
reactivity revealed using  Alexa-abeled secondary antibodies (1:500;
Invitrogen).

Reverse transcription-polymerase chain reaction (RT-PCR)

Total RNA from neurosphere cultures was isolated using Trizol (Invitrogen)
and treated with DNase | (Invitrogen). RT-PCR was performed according to
the manufacturer's protocol using | ug RNA (lnvitrogen) and oligodT(20)
primer (lnvitrogen). The PCR reaction was performed with 1l ¢cDNA
using the primees previously described to amplify GnRH receptors (Tello
et al., 2008) and androgen receptor (Hossain et al., 2008). Each reaction
mixture was incubated at 95°C for § min followed by 35 cycles of 30 s at
95°C, 30 5 at $5°C, and 30 s at 72°C and a final extension of 7 min at 72°C.
The expected products were: 582 bp for GrRHRI, 765 bp for GaRHR2,
421 bp for GnRHR3, 298 bp for GnRHR4, 237 bp for AR, 154 by for factin
and 192 bp for gapdh.

Microscopy

Bright ficld images were obtained using a Leica DMR microscope (Leica
Microsystems CMS GmbH, Wetzlar, Germany) and a Leica DFC 480
camera (Leica Microsystems Lid, Heerbrugg, Switzerland); images were
processed with the Leica Application Suite 233 software (Leica
Microsystemns Ltd). Fluorescent images were taken using a Spinning Disc
microscope Olympus BX-DSU  (Olympus Corporation, Shinjuku-ku,
Tokyo, Japan) and acquired with ORCA IR2 Hamamatsu camera
(Hamamatsu Photonics, Higashi-ku, Hamamatsu City, Japan). Images
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SUMMARY

Genetically encoded effectors are important tools
for probing cellular function in living animals, but
improved methods for directing their expression to
specific cell types are required. Here, we introduce
a simple, versatile method for achieving cell-type-
specific expression of transgenes that leverages the
untapped potential of “coding introns” (i.e., introns
between coding exons). Our method couples the
expression of a transgene to that of a native gene
expressed in the cells of interest using intronically
inserted “plug-and-play" cassettes (called “Trojan
exons") that carry a splice acceptor site followed by
the coding sequences of T2A peptide and an effector
transgene. We demonstrate the efficacy of this
approach in Drosophila using lines containing suit-
able MiMIC (Minos-mediated integration cassette)
transposons and a palette of Trojan exons capable
of expressing a range of commonly used transcrip-
tion factors. We also introduce an exchangeable,
MiMIC-like Trojan exon construct that can be tar-
geted to coding introns using the Crispr/Cas system.

INTRODUCTION

Genetically based tools for perturbing cellular function are
increasingly used to study the contributions of different cell types
to development, physiology, and behavior. The utility of these
tools depends critically on the cell-type specificity of ther
expression, and there is considerable demand for targeting
metheds with greater selectivity than is currently avaiable. In
general, selectivity of expression is achieved by using DNA reg-
ulatery elements of one or more genes normally expressed by
a cell type of interest to drive the expression of a primary
transgene, such as Gal4 or Cre; the primary transgene can
then activate the expression of secondary transgenes that

1410 Cell Reports 10, 1410-1421, March 3, 2015 ©2015 The Authors

mediate functioral perturbations (Branda and Dymeckl, 2004;
Venken et i, 2011, Yahar et 3l 2017}

Co-opting a gene's full complement of reguiatory elements
to fathfully target all the cells that express @ has been
best achieved by nserting a ransgene coding sequence into
one of its transiated exons (Demer and Dickson, 2005 Diao
and White, 2012; Taniguch et ai, 2017). This approach, how-
ever, & labor intensive and lacks the convenent modularity of
less-precise targeting systems, such as Yransposon-based sys-
tems, n which recombnase-medated cassette exchange
(RMCE) can be used %0 swap orimary transgenes (Gol et al.,
2011).

A targeting method that combines $he simpiicity of RMCE
with the precision of drecly coupled transgere and native
gene expression for use with fiy ines $hat canmy the engineerad
fransposable element MIMIC fLe., Mincs-mediated mtegration
cassetie) was recently described n Drosophis (Verken ot al,
2071a). When a MIMIC insertion s in the § UTR of the gene
of interest, RMCE can be usaed to replace $he MIMIC cassette
with an artificial exon encoding a primary transgane, preceded
by a universal splice acceptor. The spiice acceptor insuras
nclusion of the transgene coding sequence n the mature
message of the native gene, and $e transgane’s start methio-
nine, rather than the natwve gene’s, dracts s transiation
Although a similar strategy can be used o nroduce artifical
two-and-a-haif times more numerous than 5 UTR ntron inser-
tions (Venken et al, 20713), co-Yransiafion of these artiical
exons produces fusion protens that will not pradictably retan
the function of a primary fransgene’s product Therefora the
MiMIC method's utility for gaining genetic access to cell types
of interest is currently imitad o genes with MIMIC insartions n
5’ UTR infrons, and most Drosophiia genes lack any MiMIC
insertion.

To overcome these imiations, we have crasted an nte-
grated toolkit of artifical exons $hat capitaice on the abiity
of the viral T2A peptide t©© promote the fransiation of a
second protein product ffom a single transcript [Diac and
White, 2012; Tang =t al. 2009). incorporation of the T2A
seguence permits transcriptional effectors encoded by owr
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synthaszed from tha coding sequence of the VACHT gene, which is co-
axpressed from the same genomic locus as Ohe (Ktamoto ot o, 1698, T7
HNA porymerane (Now England Biokate) was used 10 genarate the riboprobe,
and VACHT mANA was visuslzed using a shoop ans-DIG-POD antibody
(Rochie). See the Supplemaental Expermental Procedures for more cetalls.
Fluorescant imaging of larvd and adult CNS preparatons was performed
with @ Nkon C-1 confoced microscope uting a 20x chijectve, and the
IMages shown am composites of separately acaured volume-rendered
Imagos. A Leica TCS 8PS confocal microscope with a 83x oldmmanion
objective was used for maging late embryonic and early larval verrtral nerve
L
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Pore dimensions and the role of occupancy in unitary conductance

of Shaker K channels

Ignacio Diaz-Franulic,'* Romina V. Seplilveda,’ Nieves Navarro-Quezada,’
Fernando Gonzélez-Nilo,'* and David Naranjo'

'Centro Interdisciplinario de Neurociencia de Valparaiso and “Programa de Doctorado en Ciencias mencién Neurociencia,
Universidad de Valparaiso, Valparaiso 2360103, Chile
iCenter for Bioinformatics and Integrative Biclogy, Universidad Andrés Bello, Santiago 8370146, Chile

K channels mediate the selective Fusagc of K’ across the plasma membrane by means of intimate interactions with
ions at the pore selectivity filter located near the external face. Despite high conservation of the selectivity filter,
the K' ransport properties of different K channels vary widely, with the unitary conductance spanning a range of
over two orders of magnitude, Mutation of Pro475, a residue located at the cytoplasmic entrance of the pore of the
small-intermediate conductance K channel Shaker (Pro475Asp (P475D) or Pro475CGIn (P475Q)), increases Shak-
er's reported ~20-pS conductance by approximately six- and approximately threefold, respectively, without any
detectable effect on its selectivity, These findings suggest that the structural determinants underlying the diversity
of K channel conductance are distinct from the selectivity filter, making P475D and P475Q excellent probes to
identify key determinants of the K channel unitary conductance. By measuring diffusion-limited unitary outward
currents after unilateral addition of 2 M sucrose to the internal solution 1o increase its viscosity, we estimated &
pore internal radius of capture of ~0.82 A for all three Shaker variants (wild type, PA75D, and PA75Q). This esti-
mate is consistent with the internal entrance of the Kvl,2/2.1 structure if the effective radiug of hydrated K is set
to ~4 A, Unilateral exposure to sucrose allowed us to estimate the internal and external access resistances together
with that of the inner pore, We determined that Shaker resistance resides mainly in the inner cavity, whereas only
~H% resides in the nclch?v filter, To reduce the inner resistance, we introduced additional aspartate residues
into the internal vestibule to favor ion occupancy. No aspartate addition raised the maximum unitary conductance,
measured at saturating [K'), beyond that of PA75D, suggesting an ~200-pS conductance ceiling for Shaker, This value
is am)mxlmalcl one third of the maximum conductance of the large conductance K (BK) channel (the K channel
of highest conductance), reducing the energy gap between their K transport rates to ~1 KT, Thus, although
Shaker's pore sustains jon translocation as the BK channel's does, higher energetic costs of jon stabilization or
higher friction with the ion’s rigid hydration cage in its narrower aqueous cavity may entail higher resistance.

INTRODUCTION

K channels elicit the passage of K' across the hydropho-
bic core of the membrane, with high transport rates and
exquisite discrimination among cations having similar
ionic radii and valence (Parsegian, 1969; Harris et al,,
1998; Hille, 2001; Zhou et al., 2001; Long et al., 2005).
This property appears to rise from a key feature com-
mon to members of the K channel family: the “signature
sequence” of eight amino acidic residues (TMxTVGYG)
forming the narrowest section of the conduction path-
way. As proposed in the early 1970s and confirmed by
crystallographic data in 2001, the oxygen atoms of car-
bonyl groups of what we know now as the “selectivity
filter" coordinate the incoming K', acting as water sur-
rogates, lowering the energetic cost to place a partially
dehydrated ion within the membrane realms (Bezanilla
and Armstrong, 1972; Heginbotham et al., 1994; Zhou
et al,, 2001; but see Yu et al., 2010). Considering the
high degree of conservation of the signature sequence,

Correspondence to David Naranjo: david.namnjo@uv.cl
Abbreniation used in this paper: BK, large conductance Ko

The Nockefaler Unmersty Press  $3000
J Gen Prysol Vol 146 No 2 1)3-964
www 30 oeglog/dow 0 1085an 201411 553

it is surprising to find that single<channel conductance
displays wide variability among K channels, which ranges
between 2 and 250 pS in standard experimental condi-
tions (around 100 mM of symmetric potassium). Such
dispersion gives rise to the general division between
small and large conductance K (BK) channels (Latorre
and Miller, 1983; Blatz and Magleby, 1986; Carvacho
etal., 2008; Moscoso et al., 2012).

Electrostatic calculations on MthK, a large conduc-
tance open bacterial K channel structure (Protein Data
Bank [PDB] accession no. 1LNQ), showed that the trans-
pore electric field is highly focused along the selectivity
filter (Jiang et al.,, 2002). Thus, ion transit across this
narrow region is expected to be the ratelimiting steps
for K™ translocation. In addition, the voltage-dependent
Ag’ accessibility to the CNG channel pore indicates that

© 2015 Dlas-Frande wtal.  This article 3 dstiitunted under the terms of e Amrbution-
Noscormercisl-Saare Alke-No Mirrer Sites licanse for the St six monts wher the ol
ceticn date [rem Mg fewwosuseen ool After sis moths it 2 availabie under 4
Tremtive Cammaors Licordae [Atsbution-Noscovmecieh-Shar Al 30 Urponed Loene
a3 deacribed st hipfcentvecormmors cros byecsa/200

133

I Supglemortal Matorial can be founc ]
m;\gwwwmzsmu@mmmmtm

5102 ‘22 Ainr uo Biorssaudns dil woy pepeojumoq



CINV ANNUAL PROGRESS REPORT — 2015

25

Pubished July 27, 2015

the size of a water molecule. Thus, there is enough space
for “ball-bearing sliding.”

We have proposed a common experimentally derived
parameter, the sectional electrical resistance, to account
for the diversity in single<hannel conductances despite
the high conservation in the selectivity filter structure
among the potassium channel superfamily. In this scheme,
the diverse unitary conductances reside in the cavity's
contribution to the total resistance. The low conductance
of Shaker channels could be caused by: (a) the high
resistance associated with the energetic cost of placing a
cation in its narrower aqueous cavity immersed in a low
dielectric, or (b) to a higher friction delivered by a ngid
hydration cage bumping with cavity walls, Charge addi-
tion to the Shaker cavity made it more ion friendly and
reduced its resistance, Table 2 shows that the P475D
cavity resistance is ~1/70 that of Shaker-WT, reaching a
value comparable to that of BK channels. Thus, within
this perspective, the addition of negative charges to the
cavity circumvents the excess energy required to intro-
duce an jon in it The negative charge additions to the
conduction pathway increased significantly the pore oc-
cupancy but did not increase maximum unitary con-
ductance beyond the ~200pS ceiling (Figs. 3 and 1),
This limit indicates the existence of additional barriers
or steps for K' permeation to overcome in Shaker-type
channels in order to match BK channels, These barriers
could be, for example, friction, dehydration step(s) o
enter/exit the scelectivity filter, or simply threefold slower
translocation across the selectivity filter, which in activa-
tion energy terms is equivalent to ~1 kKT,
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Abstract

Now studies show that the retina also undergoes pathological changes during the develop-
ment of Alzheimer's disease (AD). While transgenic mouse models used in these previous
studies have offered insight into this phenomenon, they do not model human sporadic AD,
which is the most commen form, Recently, the Octodon degus has been established as a
sporadic model of AD. Degus display age-related cognitive impairment associated with AR
aggregates and phosphorylated tau in the brain. Our aim for this study was to examine the
expression of AD-related proteins in young, adult and old degus retina using enzyme-linked
or fluorescence immunohistochemistry and to quantify the expression using slot blot and
westem blot assays. AB4GS and ABSE 10 detected AP peptides in some of the young ani-
mals but the expression was higher in the adults. AB peptides were cbserved in the inner
and outer segment of the photoreceptors, the nerve fiber layer (NFL) and ganglion cell layer
(GCL). Expression was higher in the central retinal region than in the retinal periphery,
Using an anti-oligomer antibody we detected AB oligomer expression in the young, adult
and old retina. Immunchistochemical labeling showed small discrete labeling of oligomers
in the GCL that did not resemble plagues. Congo red staining did not result in green birefrin-
gence in any of the animals analyzed except for one old (84 months) animal. We also inves-
tigated expression of tau and phosphorylated tau. Expression was seen at all ages studied
and in adults it was more consistently cbserved in the NFL-GCL. Hyperphosphorylated tau
detected with AT8 antibody was significantly higher in the adult retina and it was localized to
the GCL. We confirm for the first time that AB peptides and phosphorylated tau are
expressed in the retina of degus. This is consistent with the proposal that AD biomarkers
are present in the eye.

PLOS ONE | O1:10.1371/journal.pone 0135499 August 12, 2015
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INTRODUCTION

Acetylcholine (ACh) is a major retinal neurotransmitter that modulates visual processing
through a large repertoire of cholinergic receptors expressed on different retinal cell
types. ACh is released from starburst amacrine celis {SACs} under scotopic conditions,
but its effects on cells of the rod pathway have nct been investigated. Using whole-cell
patch clamp recordings in slices of rat retina, we found that ACh application triggers
GABA release onte rod bipolar (RB} cells. GABA was released from A17 amacnne celis
and activated postsynaptic GABA, and GABA- receptors in RB cells. The sensatvity
of ACh-induced cuments to nicotinic ACh receptor (nACPR) antagonists {TMPH ~
mecamylamine > erysodine > DbBE > MLA} together with the differential potency of
specific agonists to mimic ACh responses {cytisine >> RJR2403 ~ choline}, suggest that
A17 cells express heteromenc nAChRs containing the s subunit. Activation of nAChRs
induced GABA release after Ca’* accumulation in A17 cell dendrites and vancosities
mediated by L-type voitage-gated calcium channels (VGCCs) and intraceliular Ca** stores.
Inhibition of acetyicholinesterase depolanzed A17 cells and increased spontaneous
inhibitory postsynaptic currents in RB cells, indicating that endogenous ACh erhances
GABAergic inhibition of RB cells. Moreover, injection of necstigmine or cytisinre reduced
the b-wave of the scotopic flash electroretinogram (ERG), suggesting that cholinergic
modulation of GABA release controls RB ceff activity in vive. These results describe 2
novel regulatory mechanism of RB cell inhibition and complement our understanding of
the neuromodulatory control of retinal signal processing.

Kayward: ylcholine, A17 ring coll, GABA, GABA recap P
pathway

rating, rod bipolar cadl, rod

2007; Moretts et 2k, 2004; Marmitt et 2l 2005; Strang ez 2, 2010).

Nicotinic acetylcholine receptors are widely distributed through-
out the central nervous system and play essential roles in learning,
cognition and addiction (Dam and Berirand, 2007). Central
nAChRs are pentameric cationic channels assembled as homo-
mers of a;—ay subunits or by combinations of a;—a, and B,—8,
subunits (Millar and Gotti, 2009). This heterogeneity endows
erties and therefore diverse functional roles in neuronal networks
{Mansvelder et al., 2006; Dani and Bertrand, 2007; Albuguerque
et al., 2009).

In the mammalian retina, ACh is synthesized and released
from starburst amacrine cells (SACs) that form narrowly defined
cholinergic plexuses in the inner plexiform layer (IPL) (Voigt,
1986). Release of ACh may activate different classes of cholin-
ergic receptors present in bipolar, amacrine and ganglion cells
{AC and GCs) (Keyser et al.,, 2000; Dmitrieva et al,, 2001, 2003,

Abbreviations: AC, amacrine cell; \Ch.xztrl:holm:@&\(?h&dnmp:

Indeed, functional nACERs are expressed in GCs that stranify
dose to SAC dendrites (Kittila and Massey, 1957; Fred et 2,
2005; Reed et al,, 2005; Strang et al,, 2007; Briggman et =1, 2011)
as well as in cells whose processes are located far from these
cholinergic bands (Masland and Ames, 1976 And and Daw,
1982; Schmidt et al., 1987; Strang ct 2l 2003, 2005). Activation
of RAChRs also modulates the ON bipolar cell-dependent b-wave
of the clectroretinogram (ERG) (Jurklies et al, 1996 Varghese
et al, 2011; Moyano et 2L, 2013), suggesting that ACh may
but its specific targets and mechanisms of action remain lergely
unknown.

ACh release occurs under 2z broad range of Hluminations
{Masland and Livingstone, 1976; Massey anc Nezl, 1578, 19795;
O’Malley and Masland, 1993), including scotopic conditions
when luminous signals detected by rods are mainly processed by
sequential activation of two dedicated cell types, RB and AllI-ACs.

meadle AMPA recep CICR, cals I rehase:GC;nﬁon R < . 5

cell IPL, inner plexiform hayer; RACER, nicofiziic acetykh ptor; RB, md L 0¢ latter form chemical and electric synapses with cone bipo-
bipolar. lar cells to convey rod signals to GCs (Bloomficld and Dacheux,
Frontiers in Cellular Neuroscience www.frontiersin.org Fagnuary 2015 | Voumse 3| Ance 6 Y
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the observed effects of nicotine in humans (Jurklies et al., 1996;
Varghese ct al,, 2011) and shows that activity of bipolar cells
is actively modulated by nAChRs in vivo, although the exact
nature and dynamic properties of this modulation require further
assessment.

CONCLUSION

We are still far from understanding the complexities of the retinal
cholinergic neurotransmitter system as the functional relevance
of the widespread expression of cholinergic receptors has been
clusive, with the notable exceptions of ACh effects on direction-
selective GCs (Grzywacz et al,, 1998; Fried et al, 2005; Reed
et al., 2005) and during development (Feller, 2002). This study
demonstrates that in the adult rat retina, ACh is @ major player in
the regulation of GABAergic inhibition of RB cells. We hypothe-
size that non-synaptic nAChR activation slowly depolarizes A17
cells, which facilitates GABA release via L-type VGCCs enhanc-
ing its gain control function of the RB-AIl cell synapse (Dong
and Hare, 2002a,b). This cholinergic control provides Al7 cells
with a modulatory system independent from the activity of RB
cells, their main excitatory input and exclusive output, an advan-
tageous situation that would greatly improve the adzptability and
computational capabilities of A17 amacrine cells.
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Chapter 1

Biophysical and Molecular Features

of Thermosensitive TRP Channels Involved
in Sensory Transduction

Gonzalo Ferreira, Natalia Raddatz, Yenisleidy Lorenzo,
Carlos Gonzilez and Ramén Latorre

Abstract Temperature is one of the physical variables that cells and biological
organisms constantly monitor to achieve homeostasis and maintain chemical reac-
tions at a suitable speed for the living environment to which they are adapted. In
order to monitor and maintain temperature on a constant basis, thermosensitive
molecules were selected during evolution. One of the most remarkable sets of mole-
cules acting as sensors is constituted by thermosensitive transient receptor potential
channels (thermoTRP channels). TRP channels are a superfamily of non-selective
tetrameric cation channels closely related to the classic superfamily of voltage-
gated channels, having a sct of distinctive sequence clements in common, while
acting as polymodal receptors. This latter ability is what makes them suitable for
integrating many kinds of signals in different cells, ranging from chemical to physi-
cal stimulation (i.e.: temperature-, mechano- and chemo-sensitivity). These chan-
nels act as allosteric proteins modifying sensitivity to one stimulus in the presence
of another, and thus allowing the integration of many different signaling processes
that are critical for sensing the extracellular and intracellular environment and for
maintaining homeostasis. This ability has made them vital for life support. Several
subfamilies of TRP channels have been described. From these subfamilies, some
types of channels have been distinguished as being temperature-sensitive, such as
TRPV1-4, TRPM 2-5/8, TRPA1 and TRPCS. In this chapter, thermosensitivity will
be defined. Then, we will describe the thermosensitive molecules identified so far,
focusing our analysis on ion channels, particularly on thermosensitive TRP chan-
nels involved in sensory transduction. Their gating and permeation propertics and
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1.4 Concluding Remarks

In this chapter we have reviewed the structural, biophysical and evolutionary de-
tails of thermoTRP channels, relevant for sensory transduction. Regarding their
biophysics and physiology, their allosteric polymodal nature confers them, among
other proteins, an enormous advantage for sensing and transducing signals. The
wide repertoire of chemical and physical agents that are able to gate these channels
provides sophisticated fine-tuning for cell and organism living conditions. Their
non-sclective cation permeation properties and their mild voltage gating, which are
strongly modulated by chemical and physical agents that can interact allosterical-
ly, make them unique machineries for cell homeostasis. Regarding their structure,
their organization as tetramers with interrelated sensing modules has been revealed
through structure-function studies. More recently, 3D models have shown that they
have large cytoplasmic interacting regions, making them suitable for monitoring
intracellular changes interacting with many ligands and proteins. All these features
are reflected in evolution as they appear in molecules within more complex organ-
isms. In line with the structural and biophysical details known to date, analyses of
their properties in different organisms have revealed that they are one of the key
factors involved in adapting to distinct thermal conditions. As such, these unique
propertics are conferred to cells and organisms expressing these molecules, indicat-
ing a clear advantage that makes them suitable for building complex interactions
and networks. Network analysis of these channels in physiology and discases has
just begun (Chun et al. 2013) and have contributed in shedding light on our under-
standing as to how these channels play important roles in life within the context of
systems biology.
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Keratitis-Ichthyosis-Deafness Syndrome-Associated
Cx26 Mutants Produce Nonfunctional Gap Junctions
but Hyperactive Hemichannels When Co-Expressed
With Wild Type Cx43

Isaac E. Garcfa', Jaime Manplllén Oscar lara Ricardo Ceriani’, Angelina Palacnos»Muﬂoz'
Jayalakshmi Ramachandran Pablo Olivero’, Tomas Perez-Acle'”, 4 Carlos Gonzélez', juan C. Séez'”,
Jorge E. Contreras’ and Agustfn D. Martinez'

Mutations in Cx26 gene are found in most cases of human genetic deafness. Some mutations produce syndromic
deafness associated with skin disorders, like the Keratitis-Ichthyosis-Deafness syndrome (KID). Because in the
human skin connexin 26 (Cx26) is co-expressed with other connexins, like Cx43 and O30, and as the KID
syndrome is inherited as autosomal dominant condition, it is possible that KID mutations change the way OQ26
interacts with other co-expressed connexins. Indeed, some Cx26 syndromic mutations showed gap junction
dominant negative effect when co-expressed with wild-type connexins, including Q26 and Cx43. The nature of
these interactions and the consequences on hemichannels and gap junction channel (CJO) functions remain
unknown. In this study, we demonstrate that syndromic mutations, at the N terminus segment of Ox26, change
connexin oligomerization compatibility, allowing aberrant interactions with Cx43. Strikingly, heteromeric
oligomer formed by Cx43/Cx26 (syndromic mutants) shows exacerbated hemichannel activity but nonfunctional
GJCs; this also occurs for those Cx26 KID mutants that do not show functional homomeric hem'dwmek.
Heterologous expression of these hyperactive heteromeric hemichannels increases cell membrane

favoring ATP release and Ca’* overload. The functional paradox produced by oligomerization of Cx43 and 26
KID mutants could underlie the severe syndromic phenotype in human skin.

Journal of Investigative Dermatology (2015) 135, 1338-1347; doi:10.10365id.2015.20; published onfine 26 February 2015

INTRODUCTION

Gap junction channels (GJCs) allow metabolic and electrical
coupling between adjacent cells and are formed by the oligo-
merization of connexin (Cx) protein subunits. Cxs oli i
to form hexamers called hemichannels (HCs), which reach the
appositional plasma membrane and dock with other

complementary HCs provided by an adjacent cell 1o form
gap junction plagues (Segretain and Falk, 2004). In non-appo-
ﬁumal;imanurhmrﬁmhqwm
the external milieu, allowing ?a'acrme

ing mediated by ATP and Ca othvssxSnuad
2004; S3ez et al, 2005). lﬁmbcham:fd
subunits are the same Cxs or heteromeric if they are formed by
two or more different Cxs; however, some Cxs are mcom-
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patible to form heteromeric channels, like O26 and Cx23
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(Gemel et al, 2004; Martinez et al, 2011; jara et 2, 2012).
Indeed, beteromenic channels have difierent funcional
regulation of Cx-Cx interaction could be mmportant in con-
trolling interceliular communication (Martinez ef al. 2002;
Martinez et al, 2011; jarz et al, 2012}

Mutations in the human (26 gene account for about 50%
of genetic deafness. To date, more than 100 26 mutations
have been identified, but only 16 of thern, mainly located at
the N terminus and the transition between the first transmem-
brane segment and the extraceliular loop segment. cause the
syndromic phenotype (Martinez ef al, 20091 Akhough syn-
dromic Cx26 mutations are sparse, they have an autosomal
dominant inheritance pattern that sflects peolderation and

€ 2015 Tae Society o nvesigatve Deaalogy




CINV ANNUAL PROGRESS REPORT — 2015

32

IE Garcia et al.
Mechanism of Cx26 Mutations Linked to KID Syndrome

and cells were incubated for 10 minues at 37°C. Subsequently,
5 ul samples of extracellular milieu were mixed with 45 pl ATP-mix
solution in 2 96-well plaque. Accumulated ATP was determined using
an Appliskan Luminometer (Thermo Electro; Thermo Fisher Scientific)
based on a calibration curve range from 1 nv to 1 uw ATP. Data were
collected with the SkaniT software (Thermo Electrol,
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SUMMARY

Functional transient receptor potential (TRP) chan-
nels result from the assembly of four subunits.
Here, we show an interaction between the pre-S1,
TRP, and the ankyrin repeat domain (ARD)-S1
linker domains of TRPV1 and TRPV4 that is essen-
tial for proper channel assembly. Neutralization of
TRPV4 pre-S1 K462 resulted in protein retention
in the ER, defective glycosylation and trafficking,
and unresponsiveness to TRPV4-activating stimuli.
Similar results were obtained with the equivalent
mutation in TRPV1 pre-S1. Molecular dynamics
simulations revealed that TRPV4-K462 generated
an alternating hydrogen network with E745 (TRP
box) and D425 (pre-S1 linker), and that K462Q
mutation affected subunit folding. Consistently,
single TRPV4-E745A or TRPV4-D425A mutations
moderately affected TRPV4 biogenesis while dou-
ble TRPV4-D425A/E745A mutation resumed the
TRPV4-K462Q phenotype. Thus, the interaction be-
tween pre-S1, TRP, and linker domains is manda-
tory to generate a structural conformation that
allows the contacts between adjacent subunits to
promote correct assembly and trafficking to the
plasma membrane.

INTRODUCTION

Transient receptor potential (TRP) cationic channels are impor-
tant cellular sensors of the environment due to their role in the
transduction of physical and chemical stimuli (Voets et al,
2005). Each subunit of the TRP family contains six transmem-
brane segments (S1-S6) with a pore region between S5 and
SB, and infraceliular N- and C-terminal tails (Montell, 2005).
The classical (TRPC) and vanilicid (TRPV) subfamilies as well
as the TRPA1 channel present several N-terminal ankyrin

repeat domains (ARDs) (Montad, 2005). A Cterminal TRP box
domain immediately after S6 is reported for members of the
TRPV, TRPC, and melastatin (TRPM) subfamiies. Similar to
voltage-gated K* channeis, TRP channels assemble as tetra-
mers with 4-fold symmetry and a central on permeation pore
(Huynh et al, 2074; Liaoc et al, 2013 Maruyama et al, 2007,
Mio et al, 2007. Moiseenkova-Ball ot al. 2008, Shigematsu
et al, 2010). Heteromeric TRP charnels formed within the
same or different subfamilies are possible (Cheng et al. 2010;
Hoenderop et al, 2003, Schaefer, 200S), adding functional
diversity to a family of channels already charactarized by ther
polymodal nature.

The proper folding and assembly of dfferant ion-channe! sub-
units is likely mediated by muitiple cormains generating intra- and
intersubunit nteractions {Green and Millar, 1995). In this context,
TRP tetramerization involves fransmembrane segments (Halwig
et al., 2005), ARD {Amiges =t al, 2008; Erier et al_ 2004; Hellwig
st al, 2005), and different regions of the N tails {Chang =t al.
2004; Myeong et al, 2074; Periusa ot 2l 2074) and C tails
(Beckar et al, 2008; Erler et al . 2006; Hebwig et al, 2005, L
et al, 2013; Zhang et al, 2011), including the TRP box {Garcia-
Sanz et al., 2004).

Within the vanilioid subfamily of TRP chamneis, the heat-
activated TRPV1 and TRPV4 channeis present a high degree
of smilarity in ther saguence and biophysccal properties
{Owsianik et al, 2006). The TRPV4 casionic channel & widely
distrbuted and participates in the fransduction of osmotic
{Amiges et al | 2004; Liact= ot al | 2000; Tan =t al | 2008), me-
chanical {Andrade et al, 2005; Ledtks =t al. 2003, Suzukl
et al., 2003), heat (Garcia-Elias et al | 2013; Gler ot al, 2002;
Watanabe et al., 20023}, and UVB stmuli (Moore et 2, 2073
TRPV1 is expressed primanly on nociceptive newons and
can be activated by capsaicin, noxious heat. and protons {Ca-
terina et al, 1987).

Iin the present study we have adgressed structural determi-
mainly on TRPV4 but alsc on TRPVI. We have shown how
the slectrostatic interactions of a triad of residues within the
ARD-S1 linker, pre-S1, and TRP box govemn the overall channal
architacture.

Structure 23, 1-10, Augus: 4, 2015 ©2075 Esevier Lo A nghts resenved 1
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chamicas wam cbtained from Sigma-Aldrich except HC-067047 (Tocrs
Biescwnces) and Fura-2 (Invdrogen).

Electrophysiologloal and Ratiomaetric Ca’* Recordings

Pateh-clamp whale-coll currants wors recorded at room Semperature |~ 24 C,
unlean otherwise indicated) as provicusly described (Femandes of o, 2008
Colls ware portused at 0.8 mimin. Cytosolc Ca’™ signals, relative 10 the rmso
(3407300} measured prior 1o cell stimulation, were obtained from cells baded
with 4.5 WM furn-2 AM an previously described (Fermandes of ol 2008,

Wastern Blot, Co-iImmunoprecipitation, and Deglycosylation with
PNGaseF and EndoH

To compure the exprossion loves of diferant TRPYA proteing, 40 ug of total
protoin was obtaned from Mela cells harvasted 24-48 hr after transfection
with TREVA-WT aned difforent mutants. The protein wan separatod on & pre-
cant polyacrylanide gol NUPAGE (4%-12%, Invrogern). Co-mmunoprecp-
TANON OXPONMONts wore run an praviously descrbed (Femandes of &
2008). Anaysis of TRPVE gycosylations wias camed out &s prevously
describad (Amiges ot al, 2005). Total protein was extracted fom Hela cels
24 v after transfaction, Cals were lysed n a buffer contaning 150 mM
NaCl, § mM EDTA. 1% NP-40, 1 mM sodium orthovanadate, 1 mM PMSF,
1 mM DTT; 0.05% aprotnn (1 hr at 4°Ch. The lyss butler was supplemented
with a Complete Mini protease inhibitor cocktall (1:7 wiv. Roche). The ruck

PORucs o1 al, 2010) and prosens Fueng 80T Mackarel. 201} wers appiec
The fing dimensons of the systems wene ~ 170 X ~170 x ~170A". The ntr
SYSIOTA Wore SUDOCIac 1O 3 SANGT Dy TEVTIZETON NG TN eQul -
brated for 1.0 rs. Postion resraets of 1 facavmo A') were 233grec 10 the
sipha 8, which wers or Oy 0.2 et A tr 0.5 =n %0 reach
00 (kcamol A%} The momcuer dymamcs SMARtons were DAMoITeO
with perodic boundyry condtons. The systes were Wn cang an SobenC-
INCLNErT™A AT S ANd TNe WMDATEDE A7 DAL A00W were 300 X
and 1 atm, respectively The Serpentas wes controled usng Langewn
dynarmcs wieh a dampng cootcmert o 1 e | The computater of ong rarge
WOCITORIANC PIracTiONS wias CHCMRNS wWR T DETCE-mash Ewid Tathos
Dorcen of o, "9 The moton eguatons were roagratod wih o trme siep of
2.2, and 4 1 for DONGEd, SNOMENgR. ANT NG EANGgE NON-DONSOC MINEC-
1008, respectvery At B-A S0hencH G2 OF wan wsed Or SO CANGO NON-
bonded Peractons, NCUSRG & sMecmmg fmcton o 7 A tor the van de
Waais 1o and $AMed Slectosatics (Wels o & 012 Once Tw systers
were totally urrestictec. 100 ms of procuSon Sata were collected for each
syster. Measurements of e berding argie 5 Pe Snge formed by orel' -
S1 of he 35t state of TRPVE-WT and TRPV-X2620 of molecuar Oynamics
srulations were caculated usng ™e VWIDBercix sackage Do ot al 2012)

Statistical Analysis

fraction was pelloted by centrfugation at 12,000 rpm for 15 min. Following the
manufacturer's nstructons, 20 ug of total proten ware digestad wih 2 5l of
m«wm&mmhumuarc Proteins ware
subjected to SD5-PAGE (8%) and subsequent!, onto

fose mombranes, MWMMlmnmh
1 it at reom fempersture was fallowed by incubation for 1 v at foom teenper-
ature with the horseradish peroudase-conugated donsay ant-mbbit Immy-
neglobuln G (Amersham Bosciences) at a dikition of 1:22,000. Detection was
done with a SuparSignal West chami Piarca).

Confocal Microscopy

Cells transiertly transfected with hTRPVT and hTRPVE WT andior mutants
PcONAD.Y) were probed with a polycional affinity-purfied arti-human
TRPV4 (1:1,000) (Amiges ot al, 2004, 20085 ~emandes et al . 2003) and'or
mouse ant-calreticulin (1:500, BO Bosciences). AnS-TRPYT antibody was a
froa gitt from A In cross-compl HABON ASKAYS, COLS Were Co-trans-
focted with pcDONA3 1 TRPVA-WT-Fag and pcONASZ 1-YFP constructs and

Oa%a are s e = SEM for e + SO = Fgure 57) of n exper-
ments. Statstical Analyss was assessed Wit Studert mparad Bst O 0N9-
wary ANOVA and Borrferrors post hoc usirg Sigma- ot sofeare.
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FRET Measurements

Acceptor photobleaching FRET measurements of Hela cells transfactac with
TREVA-WT and mutants with a YFP or CFP tag were carmed out na Leica TCS
5P2 confecal moroscope (Leica) attached 10 an inverted microscope. FRET
afficiencios were axp as the of the FRET donor CFP after
bleaching the FRET acceptor YFP (Amiges of ol 2008; Garcia-Elas ot o
2013),

TRPV4 Molacular Structure and Molecular Dynamics Simulations

The sequence of NTRPVY from V148 to A75S (UniProt: QSHBAD) was signed
aong the cryo-eiectron MICOsCoNIC structure of the rTRFVY FDS: 3USP,
ciosed conf ) of 3.2 A resolution (Lizo ef al, 2013). Given a high smi-
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Time-frequency methods for studying non-stationary auditory responses
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Abstract—The study of temporal processing of acoustic sig-
nals by the auditory system becomes increasingly important
far the development of new strategies for diagnosis and treat-
ment of people who are deaf or hearing impaired. Objectives:
To evaluate three time-frequency methods (Short Time Fouri-
er Transform, Morlet Wavelet Transform, and a newly pro-
pased Chirp Analyzer) for the reliable estimation of non-
stationary auditory electrophysiological responses, which
could be used in the study/diagnosis of hearing problems in
clinical practice. Methods: Using simulated and real data, we

compare the robustness and reliability of the three methods for
different levels of noise and response forms, as well as with
different physiological response delay. Results: In general, the
three methods provide a fairly reliable estimate of the physio-
logical response when there are low levels of noise and re-
sponse latency is small. The Chirp Analyzer is faster and more
robust to noise, while continuous Morlet Wavelet Transform is
very sensitive to noise but more reliable when the responses
appears with a considerable delay. Conclusions: Results sug-
gest that the Chirp Analyzer is a promising tool for estimating
non-statbonary auditory electrophysiological responses, alt-
hough future validation is needed.

Keywords— Auditory temporal processing, steady state,
time-frequency analysis, envelope following response

1. INTRODUCCION

The processing of amplitude modulations of acoustic
signals by the auditory system is crucial for the correct
functioning of the mechanisms of categorization and dis-
crimination of sounds that comprise the oral communication
[1]. The study of this type of coding allows the detection
and characterization of difficultics in the auditory temporal
processing that potentially influence the development of
speech. Traditionzlly, these analysis have been cammied out
using psychophysical tests, which include the measurement
of the temporal modulation transfer function (TMTF) [2].
The objective representation of this function through
cvoked potentials 1s essential for studying the auditory tem-
poral processing in subjects that do not respond accurately
in behavioral tests (e.g. babies).

Usually, the clectrophysiological TMTF 1s obtained by
using many auditory stimuli with different modulation fre-
quencies. This implics performing & long and tinng expen-
ment for the subject. Alternatively, this function can be

obtained by using stimuli that arc modulated with 2 contin-
vous sweep of modulation frequencies. Duc to the nom-
stationary nature of the response for this type of stimuli, this
evoked ial has been named as Envelope Following
Response (EFR) [3,4).

The analysis of the EFR must be performed by means of
time-frequency methods that allow to study non-stationary
signals. These methodologics provide a complex representa-
tion of the EFR, charecterizing both the amplitude and
phase, of the signal for cach frequency and time poimnt [4].
Two of the most popular and practical methods are the
Short Time Fourier Transform (STFT) and the Continuous
Wavelet Transform (CWT) using Morlet complex functions
[4]. Another method is the Fourier Analyzer, which consists
in & faster vanant of the STFT where instead of cstimating
the Fourier cocfficients for the whole freguency range, it
only cstimates the cocfficient corresponding to the instanta-
ncous modulation frequency (IMF) of the stimulus in cvery
time pomts [5]. Contrary to other types of cvoked poten-
tials, currently there is not a standard methodology for the
cstimation of the EFR. This is partly because of known
theoretical and practical advantages and disadvantages of-
fered by the different methods in different scenanos. To our
knowledge, studies of the relative efficacy of cach method
for the analysis of different clectrophysiological signzls
have not been carmmied out yet

In this work, we introduce a Chirp Analyzer (CA) meth-
odology as a2 new tool for the reliable estmation of non-
stationary auditory clectrophysiological respomses. This 1s
similar to the Fourier Analyzer, but using non-stationary
reference functions (chirps) instead of the classical Founer
basis. We compare the relative robustness of this method for
studying the EFR, with respect to the responses obtained by
using standard time-frequency methodologies, such as Short
Time Founier Transform and Morlet Wavelet Transform.
For this purpose, we used simulated data and illustrate the
performance on real data of auditory responscs of adult rats.

1. MATERIALS AND METHODS

A. Simulated and real daiasets

The stimuli used in this work, consisted i 2 carrier tonc
with a fixed frequency, modulated by 2 sinuscidal signal
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Hemichannels Are Required for Amyloid 3-Peptide-Induced
Degranulation and Are Activated in Brain Mast Cells of
APPswe/PS1dE9 Mice
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Mast cells (MCs) store an array of proinflammatory mediators in secretory granules that are rapidly released upon activation by diverse
conditions including amyloid beta (AB) peptides. In the present work, we found a rapid degranulation of cultured MCs through a
pannexinl hemichannel (Panx] HC)-dependent mechanism induced by AB,, ,; peptide. Accordingly, AB,. ,, peptide also increased
membrane current and permeability, as well as intracellular Ca®* signal, mainly via Panx1 HCs because all of these responses were
drastically inhibited by Panx1 HC blockers and absent in the MCs of Panxl ' mice. Moreover, in acute coronal brain slices of control
mice, ABys_y; peptide promoted both connexin 43 (Cx43)- and Panx1 HC-dependent MC dye uptake and histamine release, responses that
were only Cx43 HC dependent in Panxl ' mice. Because MCs have been found close to amyloid plaques of patients with Alzheimer's
discase (AD), their distribution in brain slices of APPswe/PS1dEY mice, a murine model of AD, was also The number of MCs
in hippocampal and cortical areas increased drastically even before amyloid plaque deposits became evident. Therefore, MCs might act
as carly sensors of amyloid peptide and recruit other cells to the neuroinflammatory response, thus playing a critical role in the onset and

progression of AD,

Key words: Alzheimer’s disease; amyloid peptide; degranulation; hemichannels; mast cells

Introduction

In the brain, mast cells {MCs) are found mainly in the meningeal
layers and within the cerebral parenchyma close to the blood
vessels lying between the blood-brain barrier and astrocyte end-
feet (Silver et al., 1996; Khalil et al,, 2007). MCs contain an array
of proinflammatory mediators {e.g., histamine, ATP, cytokines,
leukotrienes, and proteases) stored in secretory granules and they
rapidly release their content the extracellular milieu upon activa-
tion (Metcalfe et al,, 1997). MC degranulation can be induced by
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a number of agents incduding amyloid peptides (Nicderhoffer &t
al., 2009). These features, together with their strategic localize-
tion demonstrate that MCs can initiate and/or modulate different
inflammatory responses.

Migration and activation of MCs at sites of injury occur m
various neurodegenerative disorders (Secor et 2L, 2000; Graves et
al., 2004; Lozada et al., 2005; Strbian et al, 2006; Fialz etal, 2010;
Sayed et al., 2011). In postmortem studies of Alzheimer’s discase
(AD) patients, MCs have also been found close to amyloid plague
lesions in different brain regions (Maslinsia et 2l, 2007), bu
their involvement in the onset and/or progression of the discase
remains unknown.

In cultured MCs, amyloid betz (AS) peptides (A8, ,, and
AB, ;) induce a rapic degranulstion response (Niecerhoffer et
al, 2009). This response is mediated through the membrane
complex formed by CID47 receptor, B, integrin subunit, and G,
protein (Niederhoffer et al, 2009). Activation of this complex
leads to 2 Ca”* influx {Sick et 2, 2009) that is essential for MC

jon. Several membrane channels to Ca*~
have been proposed to participate in this Ca*~ influx (Ma and
Beaven, 2011), particularly calcum release activated chanads
{CRAC) and store-operated Cz2°” channels (Mz and Beaven,
2011}, but the possible participation of hemichannds (HCs) has
not been evaluated. Because HCs are membrane pores permesble
to Ca*" (Vanden Abeele et al, 2006; Sinchez et al, 200%;
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Abstract

Alzheimer’s discase (AD) is the most common neurodegenerative disorder and the leading
cause of age-related dementia worldwide, Several models for AD have been developed o
provide information regarding the initial changes that lead to degencration, Transgenic
mouse models recapitulate many, but not all, of the features of AD, most likely because of
the high complexity of the pathology. In this context, the validation of a wild-type animal
model of AD that mimics the neuropathological and behavioral abnormalities is necessary.
In previous studies, we have reported that the Chilean rodent Octodon degus could repre-
sent a naturnl model for AD, In the present work, we further describe the age-related
neurodegenceration observed in the O degus brain, We report some histopathological
markers associated with the onset progression of AD, such as glial activation, increase in
oxidative stress markers, neuronal apoptosis and the expression of the peroxisome
proliferative-activated receptor 7 coactivator-1ce (PGC-1ex). With these results, we suggest
that the O. degus could represent a new model for AD rescarch and a powerful tool in the
scarch for therapeutic strategics against AD.

do:10.1111/bpe. 1 2226

INTRODUCTION

Alzhcimer's discase (AD) is the most common form of dementia
and affects nearly 10% of individuals over the age of 65 and nearly
50% of individuals over the age of 85. The increased longevity
in the population, combined with the high incidence of AD in
older adults, will only exacerbate the global impact on public
health (13, 80). AD was first described over 100 years ago, but the
ctiology of AD is still not well understood, which limits the phar-
macological treatment of the discase (66, 81). Different cellular
and histopathological biomarkers have been described, including
amyloid plaques, neurofibrillary tangles (NFTs), increased pro-
duction of reactive oxygen species (ROS), mitochondrial dys-
function, decreased cercbral glucose consumption and altered
autophagy processes {13, 29, 36, 40, 54, 75).

Transgenic mice have been the most useful tool in studying the
pathological mechanisms of AD. However, these models do not
recapitulate the entire spectrum of lesions present in human

Bran Pathology «» [2015) se.ee
© 2014 international Socety af Neurcpathoogy

AD brains (17, 42, 84). Morcover, the overexpression of human
transgenes in a nonphysiological scenario strongly influences the
onset of hi ical features and cognitive decline observed
in AD (16, 58). The poor reliability of the currently available AD
models limits our understanding of AD pathophysiology and com-
promises the translation of preclinical data into human clinical
trials. Thus, the identification and validation of a natural, wild-type
AD model that can mimic the pathological halimarks observed in
AD patients would be highly uscful to unravel the mechanisms
of AD and validate potential therapeutic targets. We have previ-
ously suggested that the Chilean rodent O. degus could represent a
natural model to study the onset and progression of AD (4, 10, 60).
We have described that the O degus naturally develops extra-
cellular amyloid plagues, NFT, failure in cholinergic transmission
and hippocampal disconnection in an age-related manner
(5, 8, 34).

In this study, we used the brains of O degus derived from
several different aged (12-72 months) individuals to evaluate the
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of an altered energy balance (52, 68). Some authors have even
defined AD as a “diabetic brain” primarily because of a molecular
link between diabetes and AD, which includes brain resistance to
insulin (11, 14, 15, 18) and results in the deregulation of memory
processes. This “cognitive-metabolic syndrome” might include
altered cellular energy sensors, such as AMPX and PGC-la (25).
PGC-la has been associated with the mitochondrial health
status and has been proposed to play a major role in the modula-
tion of mitochondrial fusion-fission cvents, which provide
protection against AB-derived oxidative damage (69, 91). An
altered expression of the active form of AMPK (pThr172-AMPK)
has been observed in AD transgenic mice models, such as the
APPswe-PSENIAEY (28, 63). We cvaluated these markers in
the brains of 0. degus and found increased expression only in the
case of PGC-1c, which suggests a compensatory mechanism to
overcome Afi-induced damage and prevent neuronal metabolic
stress (22).

A general hypothesis is that the augmentation of autophagy flux
capacity could represent a potential mechanism of the clearance
of sau intraceliular deposits (61). LC3 is involved in membrane
recruitment, and p62 is involved in auto-phagosomal clongation
(41). In our model, both markers (mainlyp62) exhibited similar
increases, which replicates the pathology in other animal models
of AD (APP/PS!) and in the human post-mortem brain (88). We
were not able to find changes in LC3 and p62 markers suggesting
u difference with the pathology in other models (88), In conclu-
sion, we measured several tissue biomarkers in O. degus of differ-
ent ages that have been described as characteristic of AD,
including the classic hallmarks and emerging markers for inflam-
mation (gliosis and microgliosis), oxidative stress (4-HNE and
N-TYR), ncuronal death and the metabolic stress marker PGC-la,
A summary of the observed changes is in Figure 7. We present
evidence for a high correlation between the pathological changes
that occur during the aging process in O, degus and the changes
described in human AD. Taken together, the previously reported
evidence and the rescarch presented here provide a strong platform
to consider O. degus as a reliable “natural™ model to investigate
the pathobiology of AD. The potential uses of this model
are wide: it could increase our knowledge regarding aging and
neurodegencration, cnable the development of more cfficient
staging, and provide novel therapies to slow down or ameliorate
AD progression.
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Genetic analysis of Eclosion hormone action during Drosophila

larval ecdysis

Eileen Kriiger', Wilson Mena', Eleanor C. Lahr®?, Erik C. Johnson* and John Ewer"%*

ABSTRACT

Insect growth is punctuated by moits, during which the animal
produces a new exoskeleton. The molt culminates in ecdysis, an
ordered sequence of behaviors that causes the oid cuticle to be
shed. This sequence is activated by Ecdysis triggering hormone
(ETH), which acts on the CNS to activate neurons that produce
neuropeptides implicated in ecdysis, including Eclosion hormone
(EH), Crustacean cardioactive peptide (CCAP) and Bursicon. Despite
more than 40 years of research on ecdysis, our understanding of the
precise roles of these neurchormones remains rudimentary. Of
particular interest is EH; although it is known to upregulate ETH
release, other roles for EH have remained elusive. We isolated an
Eh null mutant in Drosophia and used It to investigate the role of EH
In larval ecdysis, We found that null mutant animals invariably died at
around the time of ecdysis, revealing an essental role in its control,
Further analyses showed that these animals falled o expross the
proparatory bohavior of pre-ecdysis while directly expressing the
motor program of ecdysis. Although ETH reloase could not be
dotectad, the lack of pro-acdysis could not be rescued by Injections of
ETH, suggesting that EH is required within the CNS for ETH to trigger
the normal ecdysial sequence. Using a gonetically encoded calcium
probe, we showed that EM configured the response of the CNS to
ETH. These findings show that EH plays an essential role in the
Drosophila CNS in the control of ecdysis, in addition to its known role
in the periphery of triggering ETH release.

KEY WORDS: Neuropeptide, Molting, Behavior, Postembryonic
t_iovolowm_t._lnuct

INTRODUCTION

In insccts, continuous growth and development reguires the
exoskeleton to be replaced, which occurs dunng the molt and
culminates with the process of ecdysis. During codysis, a precisely
timed and concatenated series of behaviors causes the remains of the
old exoskeleton to be shed and the new one to be inflated, hardened
and pigmented. Research conducted during the last 40 years has
revealed that a suite of neuropeptides controls the precise sequence
of behaviors and physiological events that allow the insect to
transition from one stage to the next (for reviews, see Ewer and
Reynolds, 2002; Zitnan and Adams, 2012). These neuropeptides
include Ecdysis triggering hormone (ETH), which is produced
by peripheral endocrine cells, and the centrally produced
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neuropeptides, Eclosion hormone (EH), Crustacean cardioactive
peptide (CCAP) and Bursicon. Evidence from both Lepidoptera
(e.g. Zitnan et al,, 1996) and Drosophila (c.g. Park ct al., 2002)
indicates that ETH can turn on the entire ecdysial sequence. Direct
targets of ETH include neurons that express FMR Famide, EH and
CCAP (some of which also express Bursicon and/or the MIP
peptide; Kim et al,, 2006a,b), and both their timing of activation
after ETH release and functional analyses (Lahr et al, 2012;
Honegger et al,, 2008; Kim et al,, 20062; Gammie and Truman,
1997a) suggest a role in the control of different phases of ecdysis.
Thus, FMRFamide 15 proposed to regulute the carly phase of the
behavior, EH and the CCAP neurons that express CCAP or CCAP
and MIP would regulate cedysis proper, and neurons that coexpress
CCAP, MIP and Bursicon participate in the postecdysial phases of
the behavior,

EH has been implicated in the control of cedysis since its
discovery in Lepidoptern more than 40 years ago (Truman and
Riddiford, 1970). In Manduca (Truman et al,, 1980; Copenhaver
and Truman, 1982) and Bombyx (Fugo and Iwata, 1983), injections
of EH into the hemolymph cause premature codysiy, and sddition of
EH to an isolated Manduca central nervous system (CNS) can
induce the cedysis motor program (Gammic and Truman, 1999;
Zitnan and Adams, 2000), indicating that EH is sufficient for
tumning on ccdysis. In Tribolium, injection of EH interfering RNA
causes @ scvere weakening of pre-cedysis and a complete
suppression of ccdysis (Arakane et al,, 2008), suggesting that EH
18 also necessary for ccdysis, Nevertheless, the precise role of EH in
Draosophila remains clusive. Indeed, flics bearing targeted ablations
of EH ncurons express relatively minor defects at larval ecdysis
(McNabb et al,, 1997; Clark ct al., 2004), with about a third of
animals reaching adulthood (McNabb et al., 1997). In addition, and
most perplexingly, flics lacking EH neurons are insensitive to
injections of ETH: in contrast to wild-type animals, for which such
injections advance the onsct of ccdysis, ETH injections do not
change the timing of codysis of cither larvae or adults bearing
targeted ablations of EH neurons (McNabb et al., 1997; Clark et al.,
2004).

From these observations it is difficult to propose a unified model
for the role of EH in the control of ecdysis beyond its well-accepted
role in potentiating ETH release (Ewer ct al.,, 1997; Kingan et al.,
1997). Furthermore, the majority of the information from
Drosophila stems from experiments in which the EH neurons
were genctically ablated (McNabb et al., 1997; Baker et al., 1999;
Clark et al., 2004). Although this approach has provided valuable
insights into the possible role of this ncuropeptide at ecdysis, the
interpretation of the findings 1s complicated by the fact that such
animals lack the EH neurons in addition to the EH peptide, making
it impossible to distinguish between functions subserved by the
peptide itsclf from other roles played by the EH neurons.

We report here on the 1solation of a null allele of the £k gene and
the characterization of the larval ecdysis phenotype of animals
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Creation of genetic deletion that includes Eh gene

Exelixis strains /683 and JO0081 1 were used to create & 32 kb geaetic
deletion that included the Ek gene [Dff3)Eh"; abbreviated in all figures as
DfTER); ef. Fig. 1A), using the FLP-FRT system as described by Parks et al.
(2004). Putative deletion-bearing males were used singly 1o set up balanced
lines; homozygous lasvae were then screened by PCR using primer pair EH-
F2+EH-R2 (see Table 1) and the limits of resulting deletions verified by
PCR. In additicn to the £h gene, this deletion also completely remaoves gene
CG 14330 (which encodes a gene of unknown function) and partly rermoves
CGS873, a heme peroxidase-encoding gene, which when mutant causes no
apparent defects (FlyBase),

Molecular biology

PCR

DNA was obtained from single third mstar larvace as described by Gloor et al.
(1993), but using 10 pl of *squish buffer’ (0.4 pgil proteinase K, 10 mM
Tris pH 8, 0.2 mM EDTA and 25 mM NaCl) per fly larva. One microliter of
extract was used for each 20 pl PCR, which was run wsing the following
conditions: 94°C (3 min), then 30 eycles of 94°C (45 5), $5°C (0.5 min) and
T2°C (1.0 minkb of product); followed by one cycle at 72°C for 10 min.

Transgenic constructs

UAS-Eh construct

Eh cDNA was amplified by RT-PCR from RNA extracted from third instar
CNSs following the manufacturer's instructions. The primer pair EH-F3+
EH-R3 (Table 1) was used to amplify a 400 bp fragment that includes the
entire £h coding region; the 3 revesse primer included a Nod site for
sibcloning purposes. PCR products obtained from three independent
¢DNAx were claned into pGEM-T Easy vector (Promega) and sequenced
for verification, The fragment containing the £h cDNA was then cloaed into
PUAST P-clement vector (van Roessel and Brand, 2000) and sent to
BestGene foe germline tmasformation,

Genomic En rescue construct

A 48 kb fragment of genomic DNA contamning the catire £k gene and
including 1.9 kb of §' regulatory sequences, which is sufficient to drive gene
expression faithfully in EH neurons (McNabb et al., 1997), was amplified
by PCR fiom a BAC clone from the RPCI98 Densophila melanogaster
BAC Library (hutp:tbacpac.chon.org/dromel98.htm) using the High
Fidelity Expand Long Template PCR system (Roche) following the
manufacturer’s instructions using primer pair EH-F4+EH-R4 (Table 1).
The PCR product was cloned into pGEM-T Easy vector (Promega),
subcloned into the pat vector (Venken et al., 2006) by Genewiz and sent to
BestGene for germline tmnsformation,

Synthesis of EH

Construction of pMAL-EH

Synthetic EH was produced by in vitro expression using the pMAL protesn
fusion and purification system (pMAL-c2x; New England Biolabs). Foe
this, a 222 bp fragment that encodes the predicted mature EH protein (minus
putative leader sequence) was amplified from the EH ¢cDNA (see above)
using primer pair EH-FS+EH-RS (Table 1); forward primer included an
EcoRI site for subcloning purposes. The PCR product was subcloned into
pGEM-T Easy vector (Promega), sequenced for verification, and subcloned
in frame into the EcoRI site of the pMAL-c2x vector.

EH synthesis

Maltose-binding protemn-EH (MBP-EH) fusion protein and MBP alone
(control) were expressed following the manufacturer’s recommendations in
Origami cells (Novagen, Merck) to facilitate disulfide bond fommation,
which is thought to be a entical component of bioactive EH (Nagasawa
ct al., 1983; Terzi ct al., 1988).

Hormone injections
Synthetic ETH was obtained from Bachem. It was diluted in distilled water
and used art a final concentration of 1 mM. EH-MBP and MBP (see above)
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were diluted in distilled water, and 50-100 nl was mjected into pharme
second instar larvae using a PVS00 poeumatic picospritzer (World Precision
Instruments). For ETH, this dose (correspoading o ~50-100 fmoles) s
known o cause suprathreshold sesponses in pharate larvae (Park et al, 2002,
Clark et al,, 2004). Control injections consisted of the same volume of
distilled water (for ETH) and similar concentration of MBP alone (for EH).

Immunostaining
Immanostaining was carried out as described by Clark et al. (2004 using the
following antisera: rabbit anti-CCAP, generously provided by Hans
Agricola (Friedrich-Schiller University Jena, Jena, Germany), and used at
1:5000; rabbit anti-EH generously peovided by James Truman (HHMI
Janelia Research Campus, Ashbum, VA, USA) and used at 1:200; rabbit
anti-ETH generously provided by Michael Adams (University of California,
Riverside, CA, USA) and used &t 1:2000,

Quantification of immunolabeling

CCAP and ETH immunoreactivity were quantified as described by Clark
ot al, (2004), assigning & subjective score of 0 (no staining) 10 3 (strongest
staining). The person scoring the preparations did not know the genotype or
time at which the tissues had been fixed.

Behavioral analyses

Larvae were collected and their ecdysial behaviors recorded as described by
Clark et al. (2004). All analyses involving Eh mutants weee done using
hemizygous EX™DAER larvae; genetic rescue ankmaly were tested in o
similar manner in this genctic background.

Imaging of Ca**

Imaging of ex wvo Ca® " dynamics was carried out as described by Kim ct al,
(2006a), using CNSs froem second instar larvae at the DVP (*double vertical
plate') stage, approximately 30 min prior W cedysis (Purk et al., 2002),
Preparations were imaged under an Olympus DSU Spinning  Disc
microscope using a 40* (NA 0.80) water immersion leas, They were fient
imaged every 5 5 for § min, and prepamtions showing sportancous activity
(~5% of the preparations) were discarded. They were then stimulated with
1 uM synthetic ETHI (Bachem) and GFP fluorescence captured every S s
for 90 min. Resulting recordings were analyzed using Cell*R Olympus
Imaging Software (version 2.6).

Statistical analyses

Statistical significance was evaluated using the Prism v. 6.0 (GraphPad
Software). Quantitative results were compared by ANOVA followed by
Tukey's HSD post hoc analyses, Categonical data based oa qualitative
measurements were compared by Kruskal-Wallis one-way analysis of
varnance.

Acknowledgements

We thank Rasyn Naar for 3 putative £h and Jule Simpson for
UAS-GCaMP3.2. We are very graneful to Bergamin White for comments and
SUGERSHONS 0N the MAaNUSCrpt

Competing interests
The authors deciam no competing of Tnancial intenests,

Author contributions
EK., WM. and J.E. planned the experiments; E K. carded out most expenments;
WM. carried out the calcium imaging, E.C.L. and E.C.J. provided reagents. E K. and
J.E. anulyzed the results; JEmhmmanﬂm

d on the pt and appe the Sral version.

Funding

E.C.J. is funded by the Nasonal Science Founcation [ICS1355087]; J.E. is funded
by FONDECYT [1141278] and the Cenlro Interdsciplinano de Neurtciencia

de Vaparaiso (CINV) Millennium Institute [grant P09-022- F].swpmad

by the Mitennium Scientific Initistive of the Ministerio de E

y Tuisma.

.
=
L
p
a.
(@)
-
T
>
L
(a]




CINV ANNUAL PROGRESS REPORT — 2015

41

LB2101] LOSSIVO06- 005825 00
Moturuian Prasssooooy

Sp e des arg 30 11Dl 113 ONSO%4
WMol PRarmacs A5 S0 SegtemSer JO1Y

US Governmont work not protected by US. copyrighs

MINIREVIEW—EXPLORING THE BIOLOGY OF GPCRs: FROM IN VITRO TO IN VIVO

Model Organisms in G Protein—-Coupled Receptor Research

Tobias Langenhan, Maureen M. Barr, Michael R. Bruchas, John Ewer, Leslie C. Griffith,
Isabella Maiellaro, Paul H. Taghert, Benjamin H. White, and Kelly R. Monk

Institute of Physiology, Departrment of Neurophysiology (T.L), and institute of Pharmacoiogy and Taxicology, Rudolf Viechow Center
(.M.), University of Wirzburg, Gerrmany, Worzburg, Gerrmany; Department of Genetics, Rutgers, The State University of New Jersey,
Piscataway, New Jersey (MM.B,); Division of Basic Research, Department of Anesthesiclogy, Washington Universty Pan Center

M.R.8.), Division of Bioiogical and Biomedical Sciences, Departrment of Anatomy and Neurobiology (MR8, PH.T ), and Department

of Developmental Biology, Hope Center for Neuroiogic Disorders, (K.A.M.), Washington University School of Medicine,
St. Louis, Missoun; Centro Interdisciplinano de Neurociencia. Universidad de Vaiparaiso, Valparasso, Chile (J.E); National
Center of Behavioral Genomics, Volen Center for Complex Systems, and Departrment of Biology, Brandeis University,
Waltham, Massachusetts (L.C.G.); and Laboratory of Molecufar Biology, National Institutes of Health National Institute

of Mental Health, Bethesda, Maryland (B.H.W.)
Recewved February 28, 2015; accepted May 14, 2015

ABSTRACT

The study of G protein-coupled receptors (GPCRs) has benefited
greatly from experimental approaches that interrogate ther
functions in controlled, artificial environments. Working in
vitro, GPCR receptorologists discovered the basic biologic
mechanisms by which GPCRs operate, inciuding ther epony-
mous to couple to G proteins; their molecular makeup,
including the famed serpentine transmemorane unit; and ulti-
mately, their three-dimensional structure. Aithough the insights
gained from working outside the native environments of GPCHs
have aliowed for the collection of low-noise data, such ap-
proaches cannot directly address a receptor’s native (in vivo)

functions. An in vivo approach can complament the rigor of in
vitro approaches: as studied in model organisms, it imposes
physiologic constraints on receptor action and thus allows
investigators 1o deduce the most salient features of receptor
function. Here, we briefly discuss specific exampies in which
model organisms have successiully contributed to the elucication
of signals controlled through GPCHs and other surface receptor
mmmmmmmmmmm
initial discovery of GPCR concepts or in their fuller
definition. Furthermore, we selectively highight experimental
advantages, shortcomings, and 100is of each model organism.
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ABBREVIATIONS: AC, adenylyl cyciase; aGPCR, achesion G proten-coupled receptor; DREADD, desgner

Introduction

G protein—<oupled receptor (GPCR) pharmacology began in
earnest with Raymond Ahlquist’s conjecture that there must be
two types of adrenotropic receptors to account for excitatory
and inhibitory effects of the sympathetic adrenergic mediator,
epinephrine. This conclusion was based on 2 set of experiments
that characterized the effect of biogenic amines on a roster of
vegetative functions in dogs, cats, rats, and rabbits (Ahlquist,
1948). Most interestingly, the propesal of adrenoceptor sub-
types was achieved before the era of melecular biclogy, before
receptors transformed from a physiologic concept into a molec-
ular fact (De Lean et al., 1980; Dixon et al | 1986; Palczewsks
et al_, 2000; Rasmussen et al., 2007).

Ahlquist’s work illustrates one advantage of animal models
in pharmacological research: the ability to learn about recep-
tor functions on cellular, organ, and organismic states without

fECEpiOors excuSVey actvalsc Dy

designer drug; ECM, extraceiluar matrix; ETH, ecdysis triggerng hormone; FRET, fluorescence resonance energy ransfer; GPCR, G proten-couped
recaptor; GPS, G protein—coupled receptor prot=olyss ste; LNv, venroatera clock neurory MS, mushroom body; POF, pigment dspersing facor,
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the activation of the endogenous receptors, whick resuls in production
of cAMP. This cAMP increase is revealed by a loss in FRET caused by
a conformutional rearrangement of the sensor, induced by eAMP binding.
(C) Cartoon depicting the chimeric “Opto-XR" whereby rhodop-
sin cDDNA is fused with vnld&yp: GPCR cDNA intracellular loops and unl
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metabotropic activity differed substantially. Activation of
octopamine receptors by octopamine elicited & generalized
cAMP signal in the region of the MB involved in appetite
modulation. By contrast, dopamine stimulation triggered
a localized cAMP signal in parts of the MB that modulate
aversive learning. This demonstrates how knowledge of
cellular location and dynamics of GPCR-generated signals
in the nervous system helps to unravel complex brain fune-
tions, unlocking an organ- and behavior-specific context to
GPCR function.

Optogenetics and Designer Receptors Exclusively
Activated by Designer Drugs for Studying GPCR Function
In Vivo, The advent of optogenetion has transformed the ability
of biologists to selectively interrogate neural circuits, cell types,
and pathways critical for behavior and disease. Several recent
advances are underway to use the advantages of light's spatial.
temporal characteristics to selectively engage GPCR signaling
in a cell-type selective manner in vivo.

Investigators have turned to utilizing vertebrate and non-
mammalian rhodopsin receptors to mimic G protein signaling
both in vitro and in vivo using a variety of approaches (Zemelman
et al, 2002; Schrull et al., 2006; Zhang et al , 2007). A recent study
showed that bovine rhodopsin and class A GPCRs could be
made into receptor chimeras, composed of extracellular and
hydrophobic light-sensitive rhodopsin domains and intracellu-
lar loops targeted to couple to specific G-protein pathways
(Airan et al., 2009). The authors used B,-adrenergic and
a;-adrenergic receptor intracellular loop and carboxy tail com-
ponents fused to bovine rhodopsin to achieve Ga, and Ga,
signaling, respectively (Fig. 3C). This technique allows experi-
menters to use fiber optic or wireless light-emitting diode
technology (Yizhar et al., 2011; Kim et al_, 2013) to activate
GPCR signaling within selected cell types in the mammalian
brain of awake behaving animals. Elegant extensions of this
approach have also been used in modifications of vertebrate
rhodopsin with components of the 5HT 1a or 5HT2¢ serotonin
behavior (Masseck et al | 2014; Spoida et al | 2014). Recent work
has also shown that chimeric opsin-wild-type receptors can
be used to optically mimic opioid receptor signaling (Siuds
et al., 2015) (Fig. 3C). Other studies used opsin GPCRs in
cellular models for achieving remarkable spatial-temporal
control of signaling gradients and cell migration (Karunarathne
et al., 2015). These approaches allow the experimenter to pre-
cisely control the spatial components of subcellular GPCR
signaling without activating receptor signaling in other micro-
domains or at different cellular stations (O'Neill and Gautam,
2014). Using plant cryptochrome domains (CRY2/CIB1), ane can
light-trigger recruitment of regulators of G protein signaling
or Gbg, allowing for the selected sequestering of GPCR signal-
ing. Similar approaches have used short-wavelength opsins and
invertebrate opsins from jellyfish to achieve subcellular spatial-
temporal control.

Another line of technology to interrogate GPCR signals in
vivo regards the recent wide adoption of designer receptors
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Abstract  Neurons transmit information s action poten-
tials or spikes. Due to the inherent randomness of the
inter-spike intervals (ISIs), probabilistic models are often
used for their description. Cumulative damage (CD) distribu-
tions are a family of probabilistic models that has been widely
considered for describing time-related cumulative processes.
This family allows us to consider certain deterministic prin-
ciples for modeling 1SIs from a probabilistic viewpoint and
to link its parameters to values with biological interpretation.
The CD family includes the Birnbaum-Saunders and inverse
Gaussian distributions, which possess distinctive properties
and theoretical arguments useful for ISI description. We
expand the use of CD distributions to the modeling of neural
spiking behavior, mainly by testing the suitability of the
Birnbaum-Saunders distribution, which has not been studied
in the setting of neural activity. We validate this expansion
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1 Introduction

The modeling of neural activity may help to understund the
neural code, whereby information is transmitted, processed
and stored in the nervous system (Tuckwell 1989). The infor-
mation transmitted by neurons is encoded by series of action
potentials or neural spikes (called spikes hereafter), which
are the key units used in neural transmission (Truccolo et al.
2005). Due to the uniformity of the action potentials, spiking
behavior can be described by the inter-spike intervals (ISI),
that is, through the time elapsed between spikes of a neu-
ron or group of neurons (Brown et al. 2002). For example, it
has been shown that the frequency of spikes, and their ISIs,
encode sensory stimuli faithfully in afferent sensory nerves
(Mountcastle et al. 1966). A deterministic model that has
been widely used o analyze neural activity 1s the integrate-
and-fire model (see Burkitt 2006, and references therein).
However, due to the inherent randomness of neural activ-
ity, spike trains for identical stimuli may vary, and therefore,
stochastic versions of the integrate-and-fire model are better
suited to describe neural behavior (Burkitt 2006; La Camera
et al. 2008).

This randomness of the ISIs allows them to be consid-
ered as random variables (RVs), which can be described by
probabilistic models, whose parameters may be linked to val-
ues with biological interpretation (Levine 1991; Inoue et al.
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Table 8 BF (8,,) values in pair-wise comparison (M) vs M) of the
Indicated distribution and data set

Set M, M, 2log(B,2) Evidence in favor of M,
ES! BS IG 0.015 Weak

BS LN 1.548 Weak

BS ER 20,329 Very strong

BS EX 122,426 Very strong
ES2 16 BS 0.684 Weak

16 LN 2,220 Positive

1G ER 8.150 Strong

16 EX 142.9%) Very strong
ES3 16 BS 0.686 Weak

16 LN 2,391 Positive

10 ER 9.3M Strong

10 EX 113,057 Very strong
ES4 16 BS 0.076 Weak

16 LN 1108 Weak

16 ER 21,838 Very strong

10 EX 103,700 Very strong

family of cumulative damage distributions has been highly
useful for describing time-related cumulative processes and
has allowed us 10 consider certain deterministic principles in
the modeling of inter-spike intervals but from a probabilis-
tic perspective. Specifically, from the theoretical viewpoint,
we have denived the Birnbaum-Saunders distribution from
the discretization of a stochastic differential equation, which
has allowed us to provide a probabilistic version of specific
dynamical models. By considering that the increments of the
ionic currents are positive with a high probability, we have
shown that the parameters of this distribution match the bio-
logical parameters very well. From the practical viewpoint,
we have conducted a simulation study to evaluate the per-
formance of our expansion and illustrated its effectiveness
for fitting inter-spike interval data extracted from original
electrophysiological recordings. Overall, the application of
goodness-of-fit methods and model selection criteria to sim-
ulated and experimental inter-spike interval data sets has
shown that the Birnbaum-Saunders and inverse Gaussian
distributions fit better these data sets than the exponential
and lognormal distributions.

6.2 Future works

Cumulative damage distributions can model neural activ-
ity resulting from excitatory or inhibitory (neurotransmitter)
inputs, which increase or decrease the probability that a neu-
ron fires an action potential, respectively. Thus, models for
repairable systems may be an interesting avenue for future
studies related to the present paper, enabling our extension to

€) Springer

admit both damage and repair, making an analogy between
models for repairable systems and inhibitory inputs, This
would allow our work to be linked to reliability models
(Magloczky and Freundemail 2005; Nikulinetal. 2010; Peng
et al. 2010), Researchers often use statistical distributions
different from the well-known normal or Gaussian distribu-
tion for modeling both neural networks and artificial neural
networks, because it has been shown that recurrent connec-
tions can induce spiking activity to be different from the usual
probabilistic behavior. Some recent papers that relate ISIand
fatigue life distributions to neural networks are attributed
to Chen and Nitz (2011), Figueira and Andrade (2011) and
Steimer and Douglas (2013). The distributions considered
in the present study can also be used for modeling neural
networks, possibly providing better fittings, us shown in the
experimental data analysis presented here. In addition, the
expansion proposed in this paper, based on cumulative dam-
uge, can be useful for comparing if two neurons (or the same
neuron in two different conditions) are firing with the same
pattern. Thusy, the behavior of 4 neuron in a network may also
be modeled with cumulative damage distributions. There-
fare, the practicality of the proposed expansion in the setting
of neural networks remains open und will be addressed by
the authors in future studies. Also, multivariate aspects of
cumulative damage distributions could be considered (see
Marchant et al. 2015, and references therein).
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Abstract

Biomimetics, or the use of principles of Nature for developing new materials, is a paradigm
that could help Nanomedicine tremendously. One of the current challenges in Nanomedi-
cine is the rational design of new efficient and safer gene carriors. Poly(amidoamine)
(PAMAM) dendrimers are a well-known class of nanoparticles, extensively used as non-
viral nucleic acid carriors, due to their positively charged end-groups. Yet, there are still sev-
oral aspects that can be improved for their successful application in in vitro and in vivo sys-
tems, including their affinity for nucleic acids as well as lowering their cytotoxicity. In the
search of new functional groups that could be used as new dendrimer-reactive groups, we
followed a biomimetic approach to determine the amine acids with highest prevalence in
protein-DNA interactions. Then we introduced them individually as terminal groups of den-
drimers, generating a new class of nanoparticles. Molecular dynamics studies of two sys-
tems: PAMAM-Arg and PAMAM-Lys were also performed in order to describe the formation
of complexes with DNA. Results confirmed that the introduction of amino acids as terminal
groups in a dendrimer increases their affinity for DNA and the interactions in the complexes
were characterized at atomic level. We end up by briefly discussing additional modifications
that can be made to PAMAM dendrimers to turned them intc promising new gene carriers.

Introduction

Biomimetics is the implementation of principles from Nature to the development of new mate-
rials or systems. Evolutionary pressure has driven the optimization of efficiency in natural sys-
tems; thus, it is valuable to use this knowledge as a source of inspiration to solve existing
problems[1]. One of the areas that can benefit from biomimetics is nanomedicine, which pro-
vides platforms to understand, build and use structures with biomedical applications at nano-
metric scale.

PLOS ONE | DO1:10.1371/journal.pone. 0138392 September 18,2015
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ABSTRACT: Allosteric communication in proteins is a fundemental and yet uoresclved

problem of structural biochemistry. Previous findings, from biology (Oez, N

Agard, D. A, J. Mol. Biol. 2008, 351, 345~354), have proposed that heat diffuses in 2 protein 391

through cognate protein allosteric pathways. This work studied heat dffusion in the well- o——
mmzmuwmumummmw res fom
and that heat flows preferentially through these. Also, 2 new property was also observed for Seegh

structure of this asymmetrical heat fow was a normal leagth hydrogen boad (~2.85 A) that

acted as a thermal rectifier. In contrast, thermal rectification was compromised in shost '“%
hydrogen bonds (~2.60 A), giving rise to symmetrical thermal diffusion. Asymmetrical hest Vi
diffusion was due, on a higher scale, to the local, structural organization of residues that, in

turn, was also mediated by hydrogen bonds. This asymmetsical/symmetrical energy
communication directionality in proteins and for the control of

be relevant for allosteric signal
heat flow in materials science.

Bow may

W INTRODUCTION

Allosteric communication is an unresolved problem in
biochemistry, This phenomenon involves important physio-
loghlmdcdduﬁmcuouud-hnp&mdhmm
diseases.” ' Allosteric communication involves signal trans-
mu!onalongpmmunmuonbolhshon(SA)udlu!
(100 A) distances, and is studied using both experimental”
and theoretical™" ' techniques. Today, its occurrence is an
accepted phenomena.

Several questions surround the phencomenclogy of signal
transduction and energy flow in proteins. This paper assesses
how energy is transported from one site to another in proteins.
In particular, directionality for energy flow in proteins was
empirically observed. The structure this directional
energy flow was the normal length hydrogen boad {(~2.85 A).
This result suggests that a normal length hydroges bond is the
minimal chemical structure that can operate as a thermal
rectifier in biomolecules. Another source of asymmetrical heat
diffusion was found on a higher scale in the local structural
organization of residues, which were also mediated by hydrogen
bonds. In contrast, the thermal rectification effect seemed to be
uppmsedin:honhydrogenbomh(~2.60.\),mmem
symmetrical

pmehlmnmmdfothalﬂowmdhmwd
materfals science.

Hydrogen bonds have been extensive matter of research for
many years.”™ Their role in stabilization of protein structure has
been clearly stated” They additionally have a relevant role in

Q ACS Publications oo amescan Cremicd Sooety

chemical reactivity in proteins™ ™ and a5 earbier from the
nﬂndphyn:xmqn.ammh
vibrational energy flow in protein stroctures ™ Recent studies
have shown that bydrogen bonds are siso determinant in the
Mdl&:ﬂdm‘ymﬁﬁ-ﬁmdh
spider silk proteis™ and in a-helices™ An experimental study™
presents for the first time detaled experimental evidence of
ATD in a protein, where hydrogen bonding makes important
contributions. Competational work on green fHuorescent
perotein and water aiso bighlights the impertance of hydroges
bonds in the emesgy tm=sport zetwork in this porticuber
system ™

As 2 protein folds to reach its biologically active state, &t
gemerates 3 complex and istricate network of conmtacts
wmummwmg
runs following to the physical consections of this network,
mmmammdmon
ps . This flow of energy is similar to the energy transport in
percolation clustess, in which thermal energy flows anisotropi-
ally, eg, fster through connected chanaels and slower along
the routes that Jead to desd-ends ™ The anisotropic heat flow
bmmmﬂy&nmdbymndw
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it to Gln43, while the heating of Gln43 mainly transferred back
to residue AsplS. This residue was the individeal heat
connection of group 13-17 to Glnd3. All the previous data
suggest a relevant role of hydrogen bonds in vibrational
coupling among segments of the secondary structure in ths
system and, therefore, in the constitution of allosteric pathways.

In summary, this work analyzed the vibrational emergy
diffusion in PDZ-2 and the correlation with cognate allosteric
pathways for this system. Examples of asymmetsical heat
propagation in protein structures that give snse to signal
directionality were also offered. Thermal diffusion maps showed
a high degree of similarity with connectivity maps, thus
supporting the idea that Type I allesteric communication s the
connectivity network that defines the allosteric route and its
directionality. Taken together, it is suggested that hydrogen
bonds perform a relevant role as 2 transport structure for heat
and thermal rectification in the allosteric communication

pathways of proteins,
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Article history. In this work, we report the beat rectifying capability of a-helices. Using molecular dynamics smulations
Received # May 2015 we show an increased thermal diffusivity in the C-Terminal to N-Terminal direction of propagation. The
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origin of this effect seems to be a function of the particular orlentation of the hydrogen bonds stabilizing
these a-helices. Our resuits may be relevant for the design of thermal rectification devices for materials

sience and lend support to the role of normal length hydrogen bonds in the asymumetrical energy flow

in proteins.

© 2015 Elsevier BV, All rights reserved.

1. Introduction

Hydrogen bonds have been an inexhaustible source of research
for decades | 1]. Their role as stabilizing agents of protein structures
has been clearly established |2 These also modulate the chemi-
cal reactivity of enzymes through changes in the physicochemical
properties of the surrounding structural elements |3-5]. Likewise,
the role of hydrogen bonds in thermal conduction in proteins has
recently been reported, revealing their importance in heat diffusion
across a-helices {6] and the 3-sheet structure of spider silk [ 7). Pro-
teins are an interesting source of molecular examples for thermal
control. Phenomena such as conformational changes, enzyme catal-
ysis, allosteric cooperativity, and intermolecular affinities, among
other processes [8], require of a high degree of control over thermal
energy flow. Interestingly, heat flow in protein structures has been
recently correlated to the known pathways for allosteric commu-
nication. This means that heat propagates preferentially along the
same structural pathway that defines the allosteric communication
route in proteins [ 10-13].

Understanding heat flow at the molecular and nanoscale lev-
els is currently of high interest in the development of phononics
[14-16]. Control of heat flow in materials science is highly desirable
for implementing thermal devices such thermal logic gates [17];

* Corresponding author at: Group of NanoMaterials, Departamento de Fisica, Fac-
ultad de Ciencias, Universidad de Chile, Casilla 653, Santiage, Chile.
E-mail address: germino@u, uchile ol (GA. Miflo-Galaz).
! www.gnmcl
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0009-2614)0 2015 Elsevier BV, All rights reserved,

thermal memories [ 18], and acoustic and thermal cloakers [14).
Fundamental for the implementation of these phononic devices
is the thermal diode that rectifies thermal energy passage in a
predetermined direction [14.19). Experimental heat flow rectifi-
cation has been achieved using mass-graded carbon and boron
nitrite nanotubes [20], as well as with vanadium dioxide com-
posites [21] in which a symmetry-breaking structure joins the
thermal source with the thermal drain. The rectifying capability
of symmetry-breaking structures has also been computation-
ally demonstrated in carbon nanotube intramolecular junctions
|22], carhonano-cones |23}, and in asymmetric graphene ribbons
|24].

In this work, we report the rectifying capability of a set of a-
helices, that is, the capability of heat transfer with preferential
directionality. Using molecular dynamics simulations, energy flux
was studied by vibrational excitation on the N- or C-terminal sides
of the a-helices, independently (Figure 1). Increased thermal dif-
fusivity was found in the C-Terminal to N-Terminal direction of
heat diffusion, showing that a-helices may act as thermal recti-
fiers. Heat flow in both directions of propagation was analyzed
in terms of the global temperature for each structure; average
power; and the kinetic and potential energy of the atoms and
bonds involved in selected hydrogen bonds. All of the resuits
suggest that backbone hydrogen bonds, and their natural asymme-
try (—C=0-- -H—N—), are a symmetry-breaking element that gives
rise to the observed thermal rectification. The presented results
are consistent with computational reports about hydrogen-bond
mediated directional thermal energy transport in functional-
ized hydrophobic and hydrophilic silica-water interfaces |25
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4. Conclusions

Motivated by a previous report about the role of hydrogen bonds
in heat diffusion in ce-helices [6] and by the observations of Schoen
et al. [25] about a possible rectifying role of hydrogen bonds in
functionalized materials, we decided to investigate the effects of
applying heat to a set of a-helices at the opposite side than that
previously reported. The particular set of a-helices used in these
previous and this present study are stabilized by c.a. 30 hydrogen
bonds connected in a series along the helix backbone. This char-
acteristic makes them very sultable models to study the effects
of hydrogen bond orientation in structure thermalization in the
‘direct’ (N-term -+ C-Term) and ‘inverse’ (N-Term « C-Term) direc-
tlons.

The results showed that the inverse direction had faster ther-
malization while the direct direction had slower thermalization.
Thermalization rates were also followed by measuring the aver-
age power, heat flux and a respective R values at the O, N, C, and
Cex atoms of residues 28 and 6 for the direct and inverse heating
procedures, respectively. Comparison with other theoretical deter-
minations, such us in alkane chains placed between azulene and
antracene moieties [30], exhibit a similar R values, with a similar
temperature difference (300K). Experimentally, similar values of
R are observed for a solid state thermal rectifier operating bellow
200K which, however, require a smallest difference in tempera-
ture (about 50K) to achieve a value for R approximately of 1.5 (31].
A room temperature thermal rectifier, based in cobalt oxides. has
been developed showing R values in the range 1.02-1.07 [20].

Kinetic and potential energy analyses of selected hydrogen
bonds in both directions suggested that these act as the underlying
chemical motif for thermal rectification. It seems that the thermal
mechanism follows the intrinsic asymmetry of the hydrogen bonds,
=C=0-- -H=N—. When the heat injected into the N-terminal side
(direct direction) first reached the C=0 moiety of each hydrogen
bond, this point acted as a kind of ‘hard’ end that trapped heat,
which was reflected by the increased kinetic and potential energy
of this bond. In the inverse direction, when heat was injected into
the C-terminal side, it first reached the H—N moiety of each hydro-
gen bond. This moiety seemed to act as a kind of ‘soft’ end that was
less effective than its counterpart (C=0 moiety) at trapping heat.
Due to its lower spring constant, the H-N moiety could not trap
energy in the same way as the C=0 moiety. The overall effect was
that heat diffused more efficiently than in the inverse situation, and
the favored heat diffusion direction of (=0 « H-N held.

We conclude that the preferential direction of heat diffusion
is directed by the particular orientation of hydrogen bonds. In a-
helices, this orientation of hydrogen bonds is conserved along the
structure, and the effect is therefore multiplied by the number of
hydrogen bonds that support the helical structure. Our findings
are consistent with the proposal of Schoen et al [25], in which
hydrogen bonds may act as thermal diodes. Recent evidence has
shown a correlation between the heat diffusion pathways and the

known allosteric communication pathways in proteins [10-13]
The present results support the role of hydrogen bonds in heat dif-
fusion in proteins [6.7], the function of normal length hydrogen
bonds as thermal rectifiers in proteins and that these bonds can
operate 3 source of directional energy flow in proteins [13). The
study and understanding of heat flow directionality in materials
- phonon rectification - is desirable in materials science for the
development of thermal gates [17), thermal memories (18], and
thermal cloakers [14). In this respect, the inclusion of a-helices
in the designs of materials science may be a useful alternative for
implementing these thermal devices.
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ABSTRACT

Smoltification, also called parr-smolt transformation, is a complex developmental
process that consists of a number of independent, but coordinated changes, in the
biochemistry, physiology, morphology and behavior of juvenile salmon in their
transition from freshwater to seawater life. A key component of smoltification is
represented by the physiological adaptations that enable smolts to thrive in
hyperosmotic environments. Instrumental to this process is the ability of smolt gills to
gradually become capable of actively secreting salt through specialized cells known as
mitochondria-rich (MR) cells, ionocytes or chloride cells. NaCl secretion by teleost gills
is therefore accomplished via the secondary active transport of Cl and the passive
transport of Na'. The driving force for active transport is provided by Na'/K' ATPase,
which maintains low intracellular Na’ and high intracellular K concentrations.
However, this NaCl secretion mechanism needs at least two different ion channels: A
CFTR type chloride channel for the passive exit of Cl and a potassium channel to
recycle extracellular K*, which is a thermodynamic prerequisite to work under
conditions imposed by high extracellular salinity in seawater. The characteristics of K*
channels required for NaCl secretion from MR cells into seawater are still unknown for
Salmo salar and only recently have begun to be studied in other teleosts.

Keywords: smoltification, salt secretion, ion channels, atlantic salmon
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rectification. Kirl.1 presents a tight regulation by internal pH. at physiological range,
which could be important for the smoltification process [28].

2.1.2. BK channels

The high conductance voltage- and Ca**-activated K* channel is one of the most broadly
expressed channels in metazoans. The name ‘Big K’ stems from its single-channel
conductance that can be as large as 250 pS under symmetrical 100 mM K" condition
[29, 30]. BK channels are homotetramers formed by its a-subunit, encoded by the slo-/
gene (KNCMAL1), it is member of the voltage-gated potassium (Kv) channel
superfamily [31]. BK channel architecture is different from typical Kv channel, it has an
extra transmembrane segment (S0), thus each monomer presents seven transmembrane
segments instead of six [32].

This channel presents an exquisite regulation by intracellular Ca™, achieving its
maximum activity (Po ~ 1) at 100 M [33]. The structural motif that confers to BK Ca™
sensitivity is the Regulator of Conductance of K+ (RCK) domain, which is part of the
intracellular regulatory domain called gating ring conformed by the N and C-terminus
(see part 2.1.3) (Fig. 2C) [34, 35]. BK channels have been implicated in a variety of
physiological processes, from the regulation of smooth muscle tone [36] to the
modulation of hormone and neurotransmitter release [37]. Interestingly, BK channels
are also involved in modulating K" transport in the mammalian kidney [38, 39],
pulmonary epithelium [40] and colon epithelium [41)]. These channels have been
characterized in different species, from Drosophila to humans, nonetheless detailed
studies about their properties and functions in teleosts fish are lacking, with the
exception of earlier work from Rohmann and colleagues, which identified BK currents
as one of the major outward curmrents in teleost fish hair cells [23]. The genomic
organization of slo-/ has only recently been reported in the zebrafish (Danio rerio) [42].
BK channel transcripts have also been detected in the intestinal epithelium of the
European eel (Anguilla Anguilla) [43), in the nervous system of different teleost fish
and in gills of the midshipman fish (Porichthys notatus) [23] and the Mozambique
tilapia (Oreochromis mossambicus) [22].

3. Coda

The smoltification process is the consequence of an adaptive response of the fish in
order to survive the change of its environment, from freshwater to seawater. This tightly
regulated process encompasses from huge morphological to subtle physiological
changes in the fish. Within this changes, one of the most important is the change in the
expression pattern of different set of membrane proteins and ion channels in specialized
cells in the gills, called MR cells. The different biophysical properties of the channels
mentioned above, help the fish to achieve the osmoregulation in different osmotic
conditions (freshwater and seawater). Understanding the functioning of these channels
is key to understand the smoltification process in salmonids, which is important for
different productive processes, depending on the smoltification, like fish farming.
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ARTICLE INFO ABSTRACT

Astiche Mstory. Voltage-gated ion channels are the molecular determinants of celiular excitabifity. This group of jon chan-
Received 15 june 2015 nels is one of the most important pharmacological targets in excitable tissues such as nervous system,
Received In revised form 14 August 2015 cardiac and skefetal muscle. Moreover, voitage-gated ion chansels are expressed in non-excitable cells,

Accepted 14 August 2015

Available online 21 August 2015 where they mediate key cellular functions through intracellular biochemical mechanisms rather than

rapid electrical signaling. This review aims at illustrating the pharmacological impact of these jon chan-
nels, highlighting in particular the structural details and physiological functions of two of them — the

m“:::‘:k pendent potasstuen channels ::;h mu;:::r n:olup- and (3 -gated K* (BX) channels and voltage-gated proton (H, 1) channels- in

B:f_’_':':ﬂr dent peoton channel BK channels have been implicated in a variety of physiological processes ranging from regulation of

H. 1 chanoel smooth muscie tone to modulation of hormone and peurotransmitter release. interestingly. BK chan-

Potassium secretion nels are also involved in modulating K™ transport in the mammalbian kidney and colon cpithelium with

Phagocytosis a potential role in the hyperkalemic phenotype observed in patients with familial hyperkalemic hyper-
tension type 2, and in the pathophysiology of hypertension. In addition, BK channeis are responsible for
resting and stimulated Ca’*-activated K* secretion in the distal colon.

Hy I channeis have been detected in many ceil types, including macrophages, biood ceils, lung epithe-
lia, skeletal muscle and microgha. These channels have 3 central role in the phagocytic system. In
macrophages, H, 1 channels participate in the generation of reactive oxygen species in the respiratory
burst during the process of phagocytosis,

© 2015 Eisevier Lad. All rights reserved.
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Table 2
Examples of deugs acting on BK and Hy channels and their potential pharmacological use for treatments of diseases.
Channel Dvugs Effect on Disease Physiologcal effect Ret
channel
WK channely Paxibline Inhibitar Epslepsy Reducrs setzure duration 130-118)
and severity
NS1619 ane! Activatars Tinnitus Reduce hyperactivity of ™
Isopimaric acid pontanecutly xtive
Auistory networky
S Activators Acute ischemic Cortical neuroprotection LY
204352 )compound stroke by sppressing escess
¥ and excitablity, reducing
Saifuri nevIoManAmitier releae,
cerebrosides energy expendityre sod
Attenuating ifarct growth
N8 and Activatars Overactive Suppresuon of the me)
Glasio-SR blatder micturiton reflex by
famity* decrease of afferent petvic
nerve activity.
Inhibstion of spentineous
contraction of bladder
smooth muscle.
Isopropyl Activator Retinitis Impeovement of retioal 93
unoprostone’ PRRmenioss sensitivity by opening the
Glawcoma and BX chanoels,
Intraccular Increasing of cutflow
Fressure acility through the
trabeculsr meshwork
Andolast* Activator Asthona Decreases cell excitabelicy 53
and promotes smooth
munscle relanition,
Emocdepside Activator Antbelrmntic Suppression of neuwrenal LS
and muscle activity
Hv channels m Inhibitor Breast cancer Reduce cell profiferation ]
(Guanidine cells and (nvasiveoess
derivative) Iscivernic stroke Protective effect from braim
damage after stroke

The drugs withowt marks are either discontinued or In pre-clinscal phase
* Currenthy in Phase Il chinical.

However there are not many BK channel modulators in the mar-
ket as a therapeutic treatment [88]. Only unoprostone isopropyl
(unoprostone), a prostanoid and synthetic docosanoid approved
for the treatment of open-angle glaucoma and ocular hypencnsron
[89]. In fact, in 2012 it was shown that this BK activator delayed the
decrease in the central retinal sensitivity in patients with Retinitis
Pigmentosa in a Phase 2Clinical Study | 75]. A few others activators
have advanced into clinical trials. BMS-204532 was tested in the
treatment of stroke but it failed to show efficacy when compared
to placebo in a Phase 11 study |90]. Another BK opener to enter to
clinical trials was NS-8 for the treatment of overactive biadder but
it lacked of efficacy at a therapeutic dose [91]. Today, Andolast for
the treatment of asthma is the only BK opener currently in clinical
trials [93]. Finally, other studies have found BK channel to be inci-
dentally involved in the effects of sildenafil in patients with Class
Il and 11l pulmonary arterial hypertension [45] and the benefit of
sildenafil in this kind of patients has been validated [94].

A last example of the broad pharmacological possibilities
of BK channels as target, it is emodepside, a broad spectrum
anthelmintic. Its unigue mode of action suggests that it acts to
inhibit neuronal and muscle activity of nematodes by increasing
the opening of BK channels [95]. Also, there is evidence of direct
action of emodepside on the BX channel by rescue experiments
[95,96).

Inthe case of Hv1 channels possible uses of inhibitors have been
envisaged in different pathological conditions, ranging from dis-
eases with a strong activation of the phagocyte NADPH oxidase
(e.g., stroke) to infertility, osteoporosis, and cancer [97]. Recently,
it has been shown that some guanidine derivatives block H,1
channels by accessing to the core of the VSD from the intra-

cellular side when the channeis are in an open conformation
[98.99].

The quest for drugs targeting BX or Hv channels is still ongoing:
in perspective this is an important endeavor to provide additional
therapeutic alternatives for several human pathologies
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Zebrafish Cay2.1 Calcium Channels Are Tailored for Fast Synchronous
Neuromuscular Transmission

David Naranjo,' Hua Wen,” and Paul Brehm™*

‘Cantro lngfa.dmno de Nourociancia, Universidad de Vaiparaiso, Vaiparaiso, Chile; and “Oregon Health and Science Unversity,
Portiand, Oregon

ABSTRACT The Cay2.2 (N-type) and Ca2.1 (P/Q-type) voltage-dependent calcium channels are prevalent throughout the
nervous system where they mediate synaptic transmission, but the basis for the selective presence al Indvidual synapses stll
remaing an open question, The Cay2.1 channels have been proposed to respond more effectively 1o brief acton potentials
(APs), an idea supported by computational modeling. However, the side-by-side comparison of Ca,2.1 and Ca,2 2 kinetics
in intact neurons failed to reveal differences. As an alternative means for direct functiona! COMParson wo expressed zebralish
Cay2.1 and Cay2.2 a-subunits, along with their accessory subunits, in HEK203 colls. HEK cells lack calcium currents, thereby
circumventing the need for pharmacological inhibition of mixed calcium channe! isoforms present in nowons. HEK cells also
have a simplified morphology compared to neurons, which improves voltage control. Our measurements revealed faster kinelics
and shallower voltage-dependence of activation and deactivaton for Cay2.1. Acdtionally, recordings of calcum current in
response 10 a command waveform based on the molomeuron AP show, direclly, more effective actvaton of Ca,2. 1. Analysis
of caiclum currents associated with the AP waveform indicate an approximalely fourfold greater open probabiity (Pg) for Ca2.1.
The efficient activation of Cay2.1 channels during APs may contribute to the highly reliable transmission at zebrafish neuromus-

cular junctions,

INTRODUCTION

At central synapses, the Cay2.1 and Cay2.2 calcium chan-
nels commonly co-mediate neurotransmission, but their
contributions 1o release vary greatly, particularly among
GABAergic and glutamatergic synapses (1). Evidence con-
tinues to accumulate in support of the idea that they play
distinctly different roles in synaplic transmission.

For example, cholecystokinin-expressing interneurons in
the rat dentate gyrus release GABA (y-aminobutyric acid)
in a highly asynchronous manner when compared to the par-
valbumin interneurons. Cholecystokinin neurons rely prin-
cipally on Cay2.2 whereas parvalbumin neurons utilize
Cay2.1 (2), leading to the proposal that Cay2.2 may play
a greater role in asynchronous release.

Weaker coupling to fast release on the part of the Cay2.2
is also reflected in the channel's delayed recruitment, which
was associated with action-potential (AP) broadening dur-
ing repetitive stimulation (3). The stronger coupling of the
Cay2.1 channel to release has been ascribed to a closer
proximity to the release site (4), which might be expected
1o promote exocytosis by providing either greater access
to calcium (2.5) or through physical interaction with the
exocytotic machinery (6-10).
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One more idea, however, arose from modeling studies,
suggesting that functional advantages offered by Cav2.1
facilitated high-frequency signaling (3). As a test of this
idea, we sought to compare the function of heterologously
expressed zebrafish Cayv22 and Cav2.1 soforms under
conditions of high-quality voltage-clamp wherein pharma-
cological inhibition of additional isoforms i not required.
due to incomplete inhibition.

Finally. we also capitalized on the ability to use the AP
waveform recorded from the zebrafish primary motor neuron
in vivo, which mediates fast synchronous nesromuscular
transmission solely through Cay2.1 calcium chasmels (11).

MATERIALS AND METHODS

amine 2000; Invirogen, Corlsbad, CA) wak 2 ogaal mole cDNA mso
coding for the EGFP-lagped rebrafind o-scbum! 1 od, schumi! (addprne
sccowsim-AFZS6IES: Addgeae, Mipc feww adipene org'), and zebraSed
Bas subumst (17). Within 2448 b posttrensfocson the cells werr mechans-
cally lifted, repisted, and givem 1 B 0 ek Cal weze re-
corded = the whole-cell configeation wik m EPCS aphfier ander
PATCHMASTER software comtrol (HEKA Instraments, Dermtad,. Ger-
many). Pach electrodes with of 3-5 MI) comtened 115 =M
Cs-methanesulfonate. 1S mM CoCl. S mM BAPTA 4 =M Mg-ATP, and
10 mM Cs-HEPES, pH 72 The bath soluton contemed 138 mM NaCL
29 mM KCL, 1.2 mM Mg, 21 =M G0, 10 =M Glocose, and
10 mM Na-HEPES, pH 75 Whole-cell cxments wore samgiled 22 100
kHz except for the AP waveform St that was sarnpled 2 SO ke

B Sos crp/3G J0365 b5 201411 3384
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Cav2.1 Can Mediate Fast Synapses

e Simulated AP
E 40+ Recorded AP

go._. .................................................

FIGURE 4 Cuaicium currents for both channel types in respoase 1o the
motor neuron AP wavelform. (A) Comparison of a recorded AP waveform
from & CaP motor neuron in vive (red open circles) with the one wed o
simulate calcium currests with Scheme 1 (solid line). The simuluted AP

form was § from 27 voltage ramps concalennied 10 maich
the recorded waveform. (Dashed line) 0 mV. (5) Experimentally measured
average Cay22 (n = ) and Ca2.1 (n = 7) calcium currents eliciied in
response 10 & neuronal AP To oblain average values, cach recording was
noemalized 10 the total available calcium current in that cell by using the
peak il current during a siep froem 470 mV 1o ~80 mV. (Solid liner) Pre-
dicted calcium currents with the GHK permeation regime in response o the
simulated AP based on Markov chain simulations using the software lon-
ChannelLab (12). Parameters were based on Scheme | and exira- and intra-
cellular Ca’ ' concestrations were set 10 2 mM and 4 uM. respectively, to
yield a calcium reversal poteetial of —+80 mV. (Calibration bar) 0.1
normalized calcium current; (dashed traces) 0 current Jevel.

th20da mutant line (11). Our assignment of zebrafish 84
was based on published expression patterns in zebrafish
larvae. Seven genes have been identified in the zebrafish
genome encoding voltage-dependent calcium channel
B-subunits with distinct expression patterns during devel-
opment (21). We chose to express 84 together with other
calcium channel subunits in this study because it has
been shown 1o express in spinal cord in a segmental
fashion, consistent with the Jocation of primary motor neu-
rons. Both a- and §-cDNAs used in the study represent the
most abundant splice variants in larval fish. Coexpression
with a;d; subunits was based on the requirement for func-
tional expression and their known role in stabilizing the
core complex (22). While HEK cells do not express cal-
cium current, it remains formally possible that they
contribute some unidentified functional component to the
expressed channel because this cell type does express a
few neuron-specific genes (23). In light of the uncertainty
as to molecular composition at mammalian nerve termi-
nals, difference in composition between the two prepara-
tions remains a viable candidate.

Second, the differences between stodies could reflect
incomplete voltage control and himited speed provided by
conventional patch-clamp recordings that vary with expen-
mental context. The functional distinctions that we identi-
fied between channel types expressed in HEK cells placed
the highest demands on voltage control. The functional dis-
tinctions reported for morphologically simplified HEX cells
may be even further obscured in morphologically complex
nerve terminals owing 1o compromised voltage control.
tance between fish and mammals or alternatively a difference
in Cay2.1 function in the peripheral nervous system com-
pared to the central nervous system. In sum, the answer 1o
this question will have to await further comparative analyses.

Both mossy fiber and zebrafich studies support the predic-
tion that Cav2.1 channels open more effectively during brief
APy than the Cay2.2 counterpart. Our findings, as well as
with those from mossy fiber terminals, show that prolonga-
tion of the AP reduces the difference in P, for the two iso-
forms. This further points 1o 2 specific role of Cay 2.1 in fast
neuronal firing (3). This functional bias toward speed for
Cay2.1 is in line with studies showing that Cay 2.2 underlies
slow release in chromaffin cells and asynchronous release in
certain central neurons (1.2.24). The slow release process
depends on calcium accumulation that is associated with
repetitive firing (3.25).

Cay2.1 and Cay2.2 are the substrates for d&fferent modu-
lation resulting in altered AP waveforms and associated
changes in calcium entry (26.27). In addition 1o functional
distinctions, there likely exist additional important differ-
ences between calcium channel soforms, such as senstivity
to modulatory agents and physical coupling to release ma-
chinery for specific isoforms (5.27-29). Overall, evidence
is mounting in support of very different functional roles
played by these two channel types, perhaps answening, in
part, the question as to why they are coexpressed at so
many synapses.

This work was supportied by grasts from the Mascuiaer Dy iy A
mﬂmum.‘tm»n&-ﬂpwmm
022-F and FONDECYT grast No. 1120819 10 DN, The Centoo Intendiee-
plinario de Newrociencia de Valpesaiso (CINV) s 2 Millemmom Institute
supported by the Millenmiam Sceentific lms of the Memrstenso de Econ-
omis, Fomento y Turismo.
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Chapter 10

Mathematical Modeling of TRPMS and the
Cold Thermoreceptors

Erick Olivares and Patricio Orio

Abstract The role of TRPMS8 channel in thermotransduction involves several
aspects of complexity that make it difficult to understand intuitively. First, it is
activated by several stimuli (cold, voltage, agonists and intracellular signaling)
that interact with cach other, raising the question of how these interactions occur.
Experimental evidence in this type of polymodal channel may be misinterpreted
if the consequences of a working hypothesis are not considered carefully. Second,
in parallel with the identification of TRPMS as the main molecular transducer of
cold temperatures in cold thermoreceptors of the somatosensory system, a list of
other ion channels have been shown to be involved in the activity of cold-sensitive
ncurons and nerve endings. The variety of firing patterns observed at cold sensitive
nerve endings arises from a complex interaction of ion channels that operate on dif-
ferent time scales. Mathematical modeling has been instrumental in understanding
these phenomena, showing the consequences of the hypotheses raised. Here we
review some of the models that have been proposed in these two areas: the activa-
tion of TRPM8 and TRPV1 by voltage and temperature, and the generation of firing
patterns of cold thermoreceptors. We finish this chapter with a mathematical model
showing how the calcium-dependent adaptation of TRPMS8 may account for the
response of cold thermoreceptors to rapid changes in temperature.
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10.5 Concluding Remarks

Our model shows that the only clement necessary to display a dynamic responscina
model of cold thermoreceptor is a cold-activated channel (resembling TRPMR) with
a slow activity-dependent adaptation. Moreover, and in tune with the discussion
presented in the first part of this chapter, a simple two-state model of TRPMR does
the job, as all that is needed for this purpose is a phenomenological representation
of the channel behavior within the physiological ranges of temperature and voltage.

Acknowledgment The work of the authors is supported by Fondecyt Grant 1130862, ACT-1113
and ACT-1104 (CONICYT, Chile) to PO. The Centro Interdisciplinario de Neurociencia de Val-
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TRPM8-Dependent Dynamic Response in a
Mathematical Model of Cold Thermoreceptor
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Abstract

Cold-sensitive nerve terminals (CSNTs) encode steady temperatures with regular, mythmic
tempeorature-dependent firing patterns that range from irregular tonic firing to regular bursting
(static response). During abrupt temperature changes, CSNTs show a dynamic response,
transiently increasing their firing frequency as temperature decreases and silencing when
the temperature increases (dynamic response). To date, mathematical models that simulate
the static response are based on two depolarizing/repolarizing pairs of membrane lonic con-
ductance (slow and fast kinetics). However, these models fail to reproduce the dynamic
response of CSNTS to rapid changes in temperature and notoriously they lack a specific
cold-activated conductance such as the TRPMB8 channel. We developed a model that
includes TRPMS as a temperature-dependent conductance with a calcium-dependent
desensitization. We show by computer simulations that it appropriatety reproduces the
dynamic response of CSNTs from mouse comea, while preserving their static response
behavior. In this model, the TRPMS conductance is essential to display a dynamic response.
In agreement with experimental results, TRPM8 is also needed for the ongoing activity in the
absence of stimulus (i.e. neutral skin temperature). Free parameters of the model were
adjusted by an evolutionary optimization algorithm, allowing us to find different solutions. We
present a family of possible parameters that reproduce the behavior of CSNTs under differ-
ent temperature protocols. The detection of temperature gradients is associated to a homeo-
static mechanism supported by the calcium-dependent desensitization.

Introduction

In mammals, cold is detected by specific cutaneous thermoreceptor neurons of the somatosen-
sory system. The transduction of cold stimuli into electrical impulses takes place in the free
endings of the thermoreceptor fibers, corresponding to the axonal endings of cold-sensitive
neurons from trigeminal and dorsal root ganglion [1,2].

Cold thermoreceptors frequently have spontaneous firing of action potentials at resting skin
temperature (33-34°C). Their response to temperature displays two essential features: The

PLOS ONE | DO1:10.1371/journal. pone. 0138314 October 1, 2015
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Restraint stress increases

hemichannel activity in hippocampal
glial cells and neurons

Juan A. Orellana ", Rodrigo Moraga-Amaro®, Raiil Diaz-Galarce®, Sebastidn Rojas®,
Carola J. Maturana®, Jimmy Stehberg? and Juan C. Sdez**
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Stress affects brain areas involved in learning and emofional responses, which may
contribute in the development of cognitive deficits associated with major depression.
These effects have been linked to glial cell activation, giutamate release and changes
in neuronal plasticity and survival including atrophy of hippocampal apical denarites,
loss of synapses and neuronal death. Under neurc-infiammatory conditions, we recendy
unveiled a sequential activation of glial cells that release ATP and giutamaie via
hemichannels inducing neuronal death due to activation of neuronal NMDAP2X:
receptors and pannexint hemichannels. In the present work, we siudied 7 stress-
induced glia activation is associated to changes in hemichannel activity. To this end,
we compared hemichannel activity of brain cells after acute or chronic restraint stress
in mice. Dye uptake experments in hippocampal sices revealed that acufe stess
induces opening of both Cx43 and Panx1 hemichannels in astrocytes, which were
further increased by chronic stress; whereas enhanced Panx1 hemichanne! actvly was
detected in microglia and neurons after acute/chronic and chronic stress, respecively.
Moreover, inhibition of NMDA/P2X; receptors reduced the chronic stress-induced
hemichannel opening, whereas blockade of Cx43 and Panx1 hemichanneis fully reduced
ATP and glutamate release in hippocampal siices from stressed mice. Thus, we propose
that glictransmitter release through hemichannels may participate in the pathogenesis of
Keywords: hemichannels, connexins, pannexins, stress, hippocampus, giia, neuron

Introduction

Major depression disorder (MDD) is a disabling illness that adversedy affects subject’
family, behavior, mood, activity and physical heaith In developed countries, around 3%
MDD patients commit suicide, whereas several studies show that sround 60% of 2ll suicide
victims had previously suffered from MDD (Arsenault-Lapierre et al, 2004). Interestingly,
acute and chronic stress (Kessier, 1997; Kendler, 1998; Hammen, 2005; Hammen et 2l
2009). The term stress defines all physiologiczl and/or psychological responses to cvents tha
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to unveil the exact mechanisms by which chronic stress affects
hemichannels in glia and neurons and what the contribution of
GCs on this process really is.

Although our working model does not recapitulate the
mechanisms underlying the brain abnormalities induced by
major depression and stress-associated psychiatric disorders, it
allows us to dissect the specific contribution of hemichannels
expressed by individual brain cell types. It must be noted that
both chronic restraint stress and chronic GC administration
are cffective models for obtaining depressive-like symptoms
in rodents (Levinstein and Samuels, 2014). In consequence,
it is possible that hemichannel activation induced by chronic
restraint stress may also contribute to the pathogenesis of
depressive-like symptoms. Therefore, these findings may shed
light into the early phases of neuronal dysfunction associated
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Background: The mode of action of P1{4,5)P, in TRPV] is controversial.

Results: Positively charged amino acids in the 54-55 linker and in the TRP box form the P1{4,5)P, binding site.
Conclusion: PI{4,5)P; is a TRPV1 agonist and induces a conformational change of the internal gate.
Significance: The molecular nature of the Pi(4,5)P, binding site in TRPV] is defined.

Phosphatidylinositol 4,5-bisphosphate (P1(4,5)P,) has been
recognized as an important activator of certain transient recep-
tor potential (TRP) channels. More specifically, TRPV1 is a pain
receptor activated by a wide range of stimuli. However, whether
or not PI{4,5)P, is a TRPV1 agonist remains open to debate.
Utilizing a combined approach of mutagenesis and molecular
modeling, we identified a P1(4,5)P, binding site located between
the TRP box and the $4-55 linker. At this site, PI{4,5)P, interacts
with the amino acid residues Arg-575 and Arg-579 in the $4-55
linker and with Lys-694 in the TRP box. We confirmed that
PI1(4,5)P, behaves as a channel agonist and found that Arg-575,
Arg-579, and Lys-694 mutations to alanine reduce PI{4,5)P;
binding affinity. Additionally, in silico mutations R575A,
R579A, and K694A showed that the reduction in binding affin-
ity results from the delocalization of P1(4,5)P, in the binding
pocket. Molecular dynamics simulations indicate that P1{4,5)P;
binding induces conformational rearrangements of the struc-
ture formed by $6 and the TRP domain, which cause an opening
of the lower TRPV1 channel gate.
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Of the thermo-TRP channels known to date, the transient
receptor potential vanilloid 1 (TRPV1)," which was the first to
be cloned, is activated by temperature increases in the noxious
range and by capsaicin (CAP), which is the pungent ingredient
of chili peppers (1, 2). TRPV1 channels, which are found in a
subset of neurons in the dorsal root and trigeminal ganglia, have
been implicated in thermal nociception, specifically in inflam-
mation-induced thermal hyperalgesia (3-5). TRPV1 is a non-
selective cation channel that works as a polymodal signal inte-
grator of chemical and physical stimuli, such as activation by
CAP, anandamide, heat, and protons. At the structural level
TRPV1 is 2 homotetramer, where each subunit has six trans-
membrane segments (ie S1-56) with the N and C termini
located in the intracellular region {6, 7). Recently, a three-di-
mensional structure of the TRPV1 channel has been deter-
mined at a resolution of 3.3 A by cryo-electron microscopy.
Moreover, the structure of TRPV1 in complex with two potent
agonists, namely resiniferatoxin (RTX; Ref 1) and the spider
double-knot toxin (Ref. 8; DkTx), as well 2s TRPV1 in complex
with CAP were determined at resolutions of 38 and 42 A,
respectively (9, 10).

With regard to phosphatidylinositol 4,5-bisphosphate (PH45)P.),
while it is agreed that the C terminus contains 2 PI{£,5)P, bind-
ing site {9, 11-13), there is still debate as to whether PI45)P,
behaves as an activator (13, 14) or as 2 TRPVI channel antago-
nist, as recently proposed by (15). Regardless of whether
P1(4,5)P, activates TRPV1 or exerts an inhibitory effect, it may
be safe to assume that the negatively charged headgroups of
P1(4,5)P, should be in contact with positively charged regions
of the TRPV1 channel. A molecular simudation showed thata
P1(4,5)P, headgroup made contact with positively charged res-

“The abbreviations used are TRPV, Dansient receptor potential vanliod:
PE45)P, phosphatidyfinosiol WCAP agsacn; MD,
molecular L
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Habituation of auditory steady state responses evoked by amplitude-

modulated acoustic signals in rats
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Abstract

Generation of the auditory steady state responses (ASSR) is com-
monly explained by the linear combination of randem background
noise activity and the stationary response. Based on this model, the
decrease of amplitude that occurs aver the sequential averaging of
epochs of the raw data has been exclusively linked to the cancelation
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of neoise. Nevertheicss, this behavior might also reflect the non-sta-
tionary response of the ASSR generators. We tested this hypothesis by
characterizing the ASSR time course in rats with éifferent auditory
maturational stages. ASSR were evoked by 8-kHz tones of different
supra-threshold intensitics, modulated in ampiitude at 115 Hz. Results
show that the ASSR amplitude habituated to the sustained stimulation
od. ASSR habituation increased as animals became adults, suggesting
that the ability to filter acoustic stimuii with ne-relevant temporal
infermation increased with age. Results are discussed in terms of the
current model of the ASSR generation and analysis procedures. They
might have implications for audiometric tests designed to assess hear-
ing in subjects who cannot provide refiable resulls in the psychophys-
cal trials.

Introduction

Apditory steady state responses (ASSR) are periodic electrical brain
oscillations cwoked by acoustic stimuli sinusoidally modulated in
ampiitude-andlor frequency.'” Traditionally, the extraction of these
respoases frum the measured signal rely on averaging across stimu-
Ius-Jocked epochs of the raw data. Although successful, such 2 manip-
ulation assumes that electrophysiological signais represent a [incar
superposition between the random ongoing background and the highly
strreotyped and repeatabie auditory response.

In practice, the ampiitude of the ASSR progressively decreases over
the sequential averaging of epochs.®* This phenomencn has been
associated with relatively high contribetion of the un-averaged noise
0 the measurements in the first epochs of the reconding which is
gracually attenuated as the electrical signal is averaged in the time-
domain 1552

to the neise cancelation hypothesis, the time-depen-
cent decrease of the ASSR ampiitude might represent the non-statien-
ary response of the ASSR generators. Specifically, it could be a conse-
guence of the progressive recuction of the synchronic respoase of the
ASSR peural generators following the high presemtation rate of
acoustic stimuli. This phenomenon can be referred as habituation of
the ASSR.

Habituation of the ASSR might have implications for the clinical
practice. So far, methodologies for optimizing the detection of ASSR
have included the use of Gffcrent types of stmuius and averaging pro-
cedures %! In addition, the use of multichanne! electroencephaio-
£r== recordings and appropriate statistical tests for Efferent samples
of stimuius-related cpochs has been evaiuated © ' Recently. attentien
Bas been focused on other factors affecting the detection of the ASSR
such as the optimum recording length and the stopping criteria of the
recondings **5 The habituation of the response might be then a

[page 21]
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Abstract

Carbon monoxide {COJ is a gaseous transmitter that is known
1o be involved in several physiological processes, but surpris-
ingly it is also becoming a promising molecule to treat several
pathologies including stroke and cancer. CO can cross the
plasma membrane and activate guanylate cyclase, increasing
the cGMP concentration and activating some kinases, includ-
ing PKG. The other mechanism of action involves induction of
protein carbonylation. CO is known to directly and indirectly
modulate the function of ion channels at the plasma mem-
brane, which in turn have important repercussions in the cellu-

Keywords: h nels; redox potentisl; gap junction
channels; post-rrans!atroml modification; gaseous transminters

Introduction

Connexins (Cxs) are a family of proteins that share & common
plasma membrane topology: four transmembrane domains, two
extracellular loops, one intracellular loop, and both the C- and
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lar behavior. One group of these channels is hemichannels,
which are formed by proteins known as connexins (Cxs). Hem-
ichanne! allows not only the flow of ions through their pore
but also the release of molecules such as ATP and glutamate.
Therefore, their modulation not only impacts celiular function
but also cellular communication, having the capability to affect
tissular behavior. Here, we review the most recent results
regarding the effect of CO on Cx hemichannels and their pos-
sible repercussions on pathologies. © 2015 IUBMSB Life,
67(6):428-437, 2015

N-termini located on the cytoplasmic side (Fig. 1A). At least 20
isoforms have been described in mammals (1), which are named
according to their predicted molecular weight (Le., (x46 is pre-
dicted to have & MW of 46 kDa). (x moforms exhibit consider-
able homology; however, the C-terminus i the most variable
region, which in addition varies in length between isoforms.
Thus, (x23 presents a very shorl C-terminus when compared
with (x62, which has the longest one. Moreover, the C-terminus
contains & number of regulatory sites, including consensus phos-
phorylation (2-5), oxidation (6-9), protein—protein interaction
{10-12), and cleavage sites (13,14). Similar to the C-terminus of
Cx channel, some post-translational modifications have been
reported in the N-terminus and the intracellular loop (13). These
moadifications include ubiquitination (16), SUMOylation (17). acet-
vlation (18), and hydroxylation {19). It is worth mentioning that
the N-terminus & projected into the channel pore, which means
that it forms part of the channel pore {only probed for Cx26; ref.

[USNB Life
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interesting because extracellular Ca®' modulates the voltage
dependence of loop gating (39,40). Therefore, CO could be some-
how modulating this so-called slow gating or loop gating (41)
through modifications in the mobility of some segments of the
extracellular Cxs loops. In summary, CO inhibits Cx hemichan-
nels in Xenopus laevis oocytes in a wide range of concentrations
(1-100 uM); however, the effect in mammalian cells is more
complex, because it presents a dual response depending on CO
concentration. The CO effect can be reverted by & reducing
agent-dependent process; however, the molecular mechanism is
still unknown. The €0 effect seems to influence the loop gating
of hemichannels; however, much more evidence is needed to test
this hypothesis. Finally, experiments to verify if the inhibitory
effect observed in Hela cells i reverted and if CO affects GJC
expressed in Xenopus oocytes and Hela cells are needed.

Possible Interplay Between CO and NO
in Cx Hemichannel Activity

CO and NO are two gaseous transmitters that activate similar
intracellular pathways. Thus, it is well known that both CO
and NO stimulate soluble guanylyl cyclase to produce cGMP,
which in turn activates PKG (133). Therefore, it is possible to
suggest that these two gases can at some point interact and
maodulate their cellular effect. Accordingly, it has been shown
that both CO and NO act as a safety mechanism in renal
afferent arteriolar vasoconstriction regulation. Thus, in the
presence of NO, CO does not induce evident changes in arte-
rial diameter, but when NO production is inhibited, CO is able
to induce vasodilatation {133). In this case, CO and NO are
performing similar effects in renal arteries. However, this is
not always the case. For example, when iNOS is activated, an
increase of NO occurs, which in turn increases cell expression
of HO-1 with the consequent production of CO (134). An
increase of CO will have a negative effect on iNOS activity,
thus decreasing the levels of NO (134). In general terms, an
increase of CO concentration has been associated to protec-
tive cellular effects (135,136), whereas increases in NO con-
centration have been associated to deleterious effects (137).
According to this, the addition of NO donors to astrocytes in
culture induces & massive (x43 hemichannel opening (6);
however, when a CO donor is added to HeLa cells, Cx43 hem-
ichannel became closed (24). However, it is unknown whether
astrocytes exposed to CO donors also close their Cx43 hemi-
channels, and whether the effect of NO and CO over Cx43
hemichannels is synergic or antagonic is also unknown. The
final effect of these two gases in vivo could also be affected
by the intracellular distribution of enzymes that produce NO
and CO, thus it is known that HO-1 isoform is located mainly
in the endoplasmic reticulum (138) and nucleus (139),
whereas HO-2 is mainly located in the endosomes (140). On
the other hand, the endothelial nitric oxide synthase (eNOS)
is mainly located &t the plasma membrane and Golgi appara-
tus {141), the neuronal type (nNOS) is mainly in the cytoplasm

Retamal et al.

{142), and the inducible form is located mainly in the cyto-
plasm (143). The differences in loczlization of enzymes that
produce NO and CO will certainly have a differential impact
in Cx regulation.

Another type of interaction between NO and CO could
occur at the molecular level. NO interacts with Cys groups
inducing protein S-nitrosylation (144}, whereas CO can induce
secondary carbonylation in Cys as well {145). Thus, both can
compete for Cys groups and exert their modulation in a com-
petitive way. Obviously, this competition for Cys groups will be
affected by the concentration and localization of HO and NOS
enzymes. Coimmunoprecipitation and high-resolution confocal
studies are needed 10 understand the interactions of these
enzymes and Cx hemichannels and thus understand the over-
all effect of these two gaseous transmitters in the intercellular
communication based on Cxs.

Future Directions

It is known that CO is neuroprotective in cerebral ischemia
(146,147). however, the molecular mechanisms are not well
understood. Hemichannels are massively open in ischemia/
metabolic inhibition conditions as observed in astrocytes (6,60)
and neurons (148), and this in turn affects neuronal viability
(149). We propose that CO could induce Cx36 and/or (x43
hemichannel closing and, thus, prevent cell death. Addition-
ally, pannexin channels (Panx), which also form channels at
the plasma membrane with similar characteristic as Cx hemi-
channels (150), are involved in neuronal death in ischemia epi-
sodes (151,152). It would be interesting to study if Panx are
also affected by CO. Another example of the use of CO as treat-
ment for a pathological condition would be for cancer
(153,154). Recently, it has been proposed that Cx hemichan-
nels have a role in cancer progression (155), where these
channels could increase the P2X/Y signaling that in turn would
affect the intracellular Ca®' concentration (155), which is &
powerful signaling in cancer cells (156). Therefore, it is plausi-
ble to speculate that CO may affect hemichannels in cancer
celis and thus modulate intracellular calcium levels.

There are many other human pathologies where (O is
used for their treatment (157), and in which hemichannels
could be involved. Thus, the study on the effect of CO on Cx-
based hemichannels, GJCs, and Panx will help to understand
the underlying molecular mechanism of action involving CO in
pathological as well as in physiological conditions.
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Hemichannels (HCs) and gap junction channels (GJCs) formed by protein subunits
called connexins (Cxs} are major pathways for interceliuizr communication. Whie
HCs connect the intracellular compartment with the extraceliuiar milieu, GJCs sliow
the interchange of molecules between cytoplesm of two contacting ceis. Under
physiological conditions, HCs are mostly closed, but they can open under certain stimul
allowing the release of autccrine and paracrine molecules. Moreover, some pathological
conditions, like ischemia or other inflammation conditions, significantly increase HCs
activity. In addition, sorme mutations in Cx genes associated with human diseases, such
as deafness or cataracts, lead to the formation of more active HCs or "leaky HCs™ In
this article we will revise cellular and molecular mechanisms underlying the appearance
of leaky HCs, and the conseaquences of their expression in different cellular systems and
animal models, in seeking a common pattern or pathological mechanism of dsease.

P Moty Didaliiaandh

$2p junction channeis, cell death, disease

Introduction

Connexins (Cxs) are 2 family of transmembrane (TM) proteins formed by 21 members (Eberger
et al., 2001; S6h! and Willecke, 2004) named according to their predicied molecular weight (ic.,
Cx43 has ~43 kDa). Cxs are expressed in almost every cell type in the buman body (Bruzzone
ctal., 1996). However, there are some differences. Thus, for example, there are Cxs widely expressed
such as Cx43, which is found in the brain, kidneys, heart and reproductive organs, among others
(Beyer et al, 1987, 1989; Sdez et al, 2003), or restricted to myelin-forming glial cells, 2s in
the case of Cx29 (S&h! et 2L, 2001). Cxs form two types of channels; hemichannels (HCs) and
gap junction channels (GJCs). HCs are formed by the oligomerization of six Cxs monomers
and travel in vesicles to the plasma membrane (Vinken et zl, 2006). The Cx topology in ol
membrane is depicted in Figure 1 and includes four TM segments (TM1-4), which zre connected
through two extracellular loops (EL1-EL2)} and one intracellniar loop (IL); 2nd the N-terminal
(NT) and C-terminal (CT) segments oriented to the cytosol (Kumar and Gilula, 1996). HCs can
form GJC in the appositional membranes of contacting cells or stay as “free” HCs anywhere on
the plasma membrane (Figure 2). Free HCs are mostly closed under physiclogical conditions
(Contreras et al, 2003), that is because they have low open probability {OP) doe o ome or
more of the following mechanisms: (i) 2 blockage by extracellular Cz** and Mg™” in the mM
range, (ii) a negative membrane potential that cdoses most Cx HCs and (iii) posttrandational
modification {i.e., phosphorylation) of some Cxs (Contreras et al, 2003; Gomez-Hernéndez et al,
2003; Johnstone et al,, 2012). However, HCs can open under physiological conditions z2Bowing
communication between extracellular and intracellular space (Séez et 2L, 2010). On the other
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Cx43, which have been correlated with neuronal malfunctioning
and death (Orellana et al, 2012). When an ischemic episode
occurs, astrocytes open their Cx43 HCs (Contreras et al,, 2002;
Retamal et al., 2006), probably due to dephosphoryiation and
S-nitrosylation of Cx43 (Retamal et al, 2006). The previous
conditions induce & massive opening of astrocyte Cx43 HCs
allowing the release of high amounts of ATP and glutamate
from astrocytes (Orellana et al, 2011g; Li et al, 2015). This
increment in extracellular ATP and glutamate concentration
could induce the opening of neuronal Pannexinl channels,
perturbing neuron homeostasis causing cell death (Orellana
et al, 2011a). Consistently, administration of Cx43 mimetic
peptides, to block HCs, improved brain recovery after ischemia
in fetal sheep (Davidson et al,, 2012) and neonatal rats (Liet al,
2015).

Hyperactive HCs may also be involved in other brain
diseases. Lysosomal storage diseases (LSDs) encompass 2 large
group of inherited metabolic disorders characterized by the
accumulation of storage material within lysosomes and HCs
scems to have a relevant role in the progression of these
diseases (Bosch and Kiclian, 2014). In this line, an enhanced
Cx43 HC activity was observed in astrocytes from a2 mouse
model of LSD (CLN3%**"/%; Finn et al., 2011; Burkovetskayz
et al, 2014) which could importantly contribute to neuronal
deterioration as mentioned above. On the other hand, opening
of HCs could also contribute to brain deterioration in
Alzheimer’s disease. Orellana et al. (2011b) reported that AR
peptide induces massive HC opening in astrocytes, microglia,
and neurons, ecither in culture and in hippocampal slices
(Orcilana et al, 2011b). This increase of HC activity is
correlated with augmented release of neuroactive molecules,
such as glutamate and ATP, with induction of cellular death
(Orellana et al,, 2011b; Bosch and Kielian, 2014). Accordingly,
blockage of HCs improved memory impairment in 2 mouse
model of Alzheimer’s disease (Takeuchi et al, 2011). Other
neurodegenerative diseases in which HC have been involved
are: HIV encephalitis (Eugenin and Berman, 2013; Orellana
et al, 2014), amyotrophic lateral sclerosis {Boillee et al, 2006
Yamanaka et al, 2008; Takeuchi et al, 2011), Parkinson’s
disease (Rufer et al, 1996; Kawasaki et al, 2009), Rasmussen
encephalitis {Cepeda et al, 2015) and epilepsy (Mylvaganam
et al, 2014). A common milestone of these discases is the
inflammation condition, where cytokines and reactive oxygen
species (ROS) can activate HCs in glial cells (astrocytes and
microglia; Retamal et al, 2007) increasing the extracellular
concentration of compounds, like ATP and glutamate, that could
indirectly open Pannexinl channels leading to neuronal death
(Orellana et al., 2012; Bosch and Kielian, 2014; Takeuchi and
Suzumura, 2014).

Future Directions

When opened in a controlled fashion, Cx HCs allow physiological
paracrine and autocrine communication between neighboring

Frontiars in Colular Neurosciencs | www.frontiansin,org
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cells. However, under certain pathologicz! conditions, these HCs
In particular, specific missense mutations in Cx genes associated
with human genetic disease produce leaky HCs, 2 condition
that perturbs ionic cell homeostasis, increases ATP relezse and
Ca’" influx, which in the extreme condition lezds o cell death
Probably, the major problem in the study of Cx- based channels
is the lack of specific pharmacological tools able to block or open
these channels. Thus, for example, one of the most used EC
blockers is L2’ (usually used at 200 uM), but this lanthanide
also blocks TRP channels (Zhao et 2, 2015), cGMP-activated
currents (Wang et zl, 2013b) and Cz°" channels (Nelson
et al, 1984). Fortunately, in the last years new tools have been
developed for the study of Cx- HCs. These are based on small
peptides that mimic some regions of 2 given Cx (Iyyathorai ezal,
2013). Through the use of these mimetic peptides it has been
possible to study in vitro/in vive the role of HCs in 2 much more
could be used for the treatment of diseases associated with leaky
HCs. In this line of thought, mimetic peptides Gap26 or Gap27
have been observed to block cardiomyocyte death induced by
ischemic-like conditions in vitro (Shintani-Ishida et 2l 2007) as
well as in vivo (Hawat et al, 2012). In the NS, Gap26 znd Gap27
peptides blocked Cx43 HC opening induced by inflammatory
conditions (Retamal et 2l, 2007; Froger et zl, 2010), whie
Gap27 reduced spontaneous epileptiform activity in organotypic
hippocampal slice cultures and cell death associated with this
activity (Samoilova et al, 2008; Yoon et 2L, 2010). On the other
hand, mimetic peptide Gap26 inhibits the spread of damage from
the trauma zone to the penumbra in 2n in vitre moddl {Rovegno
et al, 2015). Similar results have been observed in vivo in 2 model
of spinal cord injury (Huzng et al, 2008; O'Carroll et 2L, 2008)
and post-ischemic brain injury (Davidson et al, 2012). Moreover,
inhibition of Cx43 HCs with mimetic peptides in the spinz! cord,
significantly reduced the sensitization to neuropathic pain (Chen
et al, 2014), which suggests that opening of HCs could result
in an excessive release of neuroactive molecules in chronic pain
Accordingly, exposure of sensory ganglia to mimetic peptides, to
bbd:CxBHCsofsadBrghlccﬂs.m&zmdmym
activity (Retamal et al, 2014ab). Therefore, mimetic peptides
could be used as the starting point to develop new and more
specific pharmacologic agents to inhibit HCs to treat homan
discases associated to leaky HCs.
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Pannexin channels mediate the
acquisition of myogenic commitment
in C,C4, reserve cells promoted by
P2 receptor activation

Manuel A. Riquelme’, Luis A. Cea’, José L. Vega™’, Carfos Puebia’, Anibal A Vargas’,
Kenji F. Shoji’, Mario Subiabre’ and Juan C. Sdez™**

Departamento 06 ASiocgs, Facuiag oo Cences Soidacss, Fonnfca Unverscsg Catdics oo Ones, Sansago, Onie,

? Prograem of Aratory and Develcpmentsl Biology, Insttite of Blomedtyl Scence, Faculty of MeScre, Universty of Oiee.
Santlago, Chie, ' Expanmentyl Physclogy Laboratory EPiyl ), nsSiuto Antofagesss. Univesrsicse o Antofisgaets,
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The acquisition of myoblast commitment to the myogenic inage requires rises n
intracellular free Ca®~ concentration ([Ca? ™} . Putative cell membrane pathways nvolvea
in these [Ca®"), increments are P2 receptors (P2Rs) as well as connexin (Cx} and/or
pannexin (Panx) hemichannels and channels (Cx HChs and Panx Chs), respectively,
which are known to permeate Ca®*. Reserve cells (RCs) are uncommitted myoblasis
obtained from differentiated C,C,2> cell cultures, which acgquire commitment upon
replating. Regarding these cells, we found that extraceliular ATP increases the (G277}
via P2Rs. Moreover, ATP increases the plasma membrane pemmeabily o smal
molecules and a non-selective membrane current, both of which were inhibted by
Cx HChPanx1Ch blockers. However, RCs exposed to divalent cation-free saine
sclution, which is known to activate Cx HChs {but not Panx Chs), did not enhance
membrane permeability, thus ruling out the possible involvement of Cx HChs. Moreover,
ATP-induced membrane permeability was inhibited with biockers of P2Rs that acivais
Panx Chs. In addition, exogenous ATP induced the expression of myogenic commitment
and increased MyoD levels, which was prevented by the inhibition of P2Rs or knocikdown
of Panx1 Chs. Similarly, increases in MyoD levels induced by ATP released by RCs were
inhibited by Panx Ch/Cx HCh blockers. Myogenic commitment acguisition thus requires
a feed-forward mechanism mediated by extraceliular ATP, P2Rs, ang Parx Chs.

Keywords: caicium signal, memdrane permeability, MyoD, ATF, purinergic cWes, Y OgeT

Introduction

During skeletal muscle ontogeny and regeneration, pluripotential mesodermal or satelite cells
acquire myogenic commitment, which involves the expression of myogenic determination factors
such as MyoD, Myf-5, and myogenin, transforming these cells into proliferative myoblasts (Charge
and Rudnicki, 2004).

The acquisition of myogenic commitment requires increases in intracellular free Cz™~
concentration ([Caz’h), which promote the activation of caldneurin (2 Caz’-dqxn&:m
protein phosphatase} that, in turn, induces the expression of the MyfS tramscription
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observed in ATP-treated RCs. As a result of the latter, Panxl
Chs could be activated via a cytoplasmic factor (ie, PKC
and/or calmodulin/Ca’* -dependent kinase) (Barbe et al., 2006),
allowing for more ATP release. The positive loop may be
inhibited in differentiated cultures of C2C:2, which could provide
a possible explication for the reduction of MyoD levels in
mononucleated cells, since the extracellular medium is known
to contzin high levels of phosphatase activity (Sandona et al,
2004). The latter is directly related to the expression of a-
sarcoglycan, which is a proteoglycan with ATP binding domains
and phosphatase activity (Sandona et al, 2004). In this way, both
the ATP tone and MyoD levels could be diminished. In support of
this putative mechanism, replated RCs with low levels of myotube
contamination, and consequently, low levels of phosphatases,
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Connexin43 Hemichannels Mediate
Secondary Cellular Damage Spread from the
Trauma Zone to Distal Zones in Astrocyte
Monolayers

Maximiliano Rovegno,’ Paola A. Soto,’ Pablo J. Sdez,® Christian C. Naus,*
Juan C. Sdez,*® and Rommy von Bernhardi’

The mechanism of secondary damage spread after brain trauma remains unsolved. In this work, we redirected the attention
to astrocytic communication pathways. Using an in vitro trauma model that consists of a scratch i injury applied to an astrocyte
monolayer, we found a significant and transient induction of connexind3 (Cx43) hemuchamel activity in regions distal from the
injury, which was maximal ~1 h after scratch. Two connexin hemichannel blockers, La’" and the peptide Gap2é, abolished
the increased activity, which was also absent in Cx43 KO astrocytes. In addition, the scratch-induced increase of hemichannel
activity was prevented by inhibition of P2 purinergic receptors. Changes in hemichannel activity toock place with a particular
spatial distribution, with celis located at ~17 mm away from the scratch presenting the highest activity (dye uptake). In con-
trast, the functional state of gap junction channels (dye coupling) was not significantly affected. Cx43 hemichanne! activity
was also enhanced by the acute extracellular application of 40 mM K™, The increase in hemichanne! activity was associated
with an increment in apoptotic cells at 24 h after scratch that was totally prevented by Gap26 peptide. These findings suggest
that Cx43 hemichannels could be a new approach to prevent or reduce the secondary cell damage of brain trauma.

GLIA 2015:00-:000-000
Key words: traumatic brain injury, connexins, P2 receptors, astroglia, apoptosis

Introduction

Traumatic brain injury (TBI) is a leading cause of morbid-
ity and death, especially for people under 45 years of age.

In the United States, 1.4 million incidents of TBI occur

annually resulting in 235,000 hospitalization, 50,000 death,

and USD $60 billons in costs (Langlois et al., 2006).

TBI is characterized by a primary damage zone at the
impact site, which propagates o neighboring zones because
of ischemia, excitotoxicity, cellular rumefacdon, and inflam-
mation (Werner and Engelhard, 2007). In che past decade, all

cols have failed (Jain, 2008). Consequenty, an effective neu-
roprotective drug is sull lacking, mainly becanse relevant
rarger molecules have not been identified These negative
results can be cxplined in part by a ncuron-centered
approach, which could lead 1o overocking the participation
of other cell types and pathogenic mechanisms (Rowegno
et al, 2012). Alternatively, cell types that could play a rele-
vant role in neuronal survival are glia and particularly astro-
cywes, because they play major roles both in physiclogic and

View ths article anline 2t wileyonlineliorary.com. DO 101002/ gla 22608
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FIGURE 5: Model of propagation of a trauma in vitro induced
damage mechanism, which results in the increase of connexin HC
activity, leading to cell death. Trauma through the extracellular
elevation of K* and ATP mediates the induction in Cx43 HC activ-
ity, without changes in GJC medisted coupling, st early stages
post injury. It depends on a direct action of [K”), on the activation

of Cx43 HC and ATP signaling psthway, probably medisted by &
P2Y receptor. The increased HC activity disturbs cell homeostasis
and leads to apoptosis. [Color figure can be viewed in the online
issue, which is available at wileyonlinelibrary.com.]

controversy might be explained by differences in cell hetero-
geneity; a cell line (rat C6 glioma cell line) is likely o be
more homogenously susceptible to death than primary cul-
tures of corrical astrocytes.

Noubly, extracellular ATP and clevated (K], induced
apoprosis at similar levels than in the injury scrarch wounding
model used in the present work. These findings are consistent
with 2 common pathway regarding secondary injury propaga-
tion, namely thar extracellular elevation of K' and ATP
enhance the scratch-associated induction of Cx43 HC activity
resulting in cellular apoprosis. Activation of connexin HC
carsies a potential danger to cells, a fact known for other con-
nexin types, and also for Cx43 (Decrock et al., 2009).

Inflammation is a well-established secondary response
associated with acute brain injury. In brain trauma, infiltrated
and local cells (ie., microglia and astrocytes) wrigger an
inflammatory cascade involving intercellular communication
mediated by cell—cell interactions and pro-inflammatory mol-
ecules (Bennetr et al, 2012; Finnie, 2013; Orellana er al.,
2009). Inflammatory changes appear with a delay of several
hours, and peaks from 12 h to 2 days after rrauma (Helmy
et al, 2011a). In the rauma model used here, only a discrete
inflammarory response was detected as evidenced by elevation
of nitrite levels at 48 h after the scratch injury, but no signifi-
cant increment in TNF-a was found. These findings contrast
with those of Lau and Yu (Lau and Yu, 2001), who described
a significant increment of inflammatory cytokines after
scratching astrocyte monolayers. However, the two models
have important differences in the wraumatized area. Whereas
~40% of the culrure surface was scrarched in the study by
Lau and Yau, it was less than ~1% in our model. Thar could
explain the differences in the inflammarory outcome. In fact,
we considered thar the use of 2 model with almost no inflam-
mation was an advanuge. Inflammation induces drastic
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changes on connexin-based channels funcrions. Particularly,
24 h of weatment with TNF-a and [L-1B increase the Cx43
HC activity and decrease cell-cell coupling in astrocytes
(Moriza et al., 2007; Remamal et al., 2007). Here, we demon-
strated the existence of an early modification of connexin HC
function that explains the spread of secondary damage Fur-
thermore, in our study stmulation with TNF-a and IL-18
did not increase connexin HC activity above the scrawch-
induced effect at 1 or 24 h of wearment.

Although these results were obtained from astrocyte-
mechanisms thar take place during the cellular spread of sec-
ondary damage. As illustrated in Fig. 5, we highlighted how
intrinsic components of trauma, namely elevated (K7, and
ATP, which are part of the primary damage of cells, can acti-
vate a connexin HC-dependent pathway by means of a direct
action of [K']. and ATP via P2 receprors. Accoedingly, it has
been shown thar Cx43 HCs can coneribute 10 the propaga-
ton of necrosis in models of i witre ischemia (Contreras
et al., 2002; Orellana er al., 2010) as well as propagation of
apoprosis induced by cytochrome C (Decrock er al., 2009).
To our knowledge, this is the first demonstration on extracel-
lular ATP-mediated activation of connexin HC leading 1w
post trauma cell death propagation. Therefore, inhibition of
Cx43 HCs could reduce the spread of secondary cell damage
and thus could open a glia-centered approach for therapeuric

applications in brain rrauma.
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Abstract  Myogenic precursor cells express connexins
(Cx) and pannexins (Panx), proteins that form different
membrane channels involved in cell-cell communication.
Cx channels connect either the cytoplasm of adjacent cells,
called gap junction channels (GJC), or link the cytoplasm
with the extrucellular space, termed hemichannels (HC),
while Panx channels only support the latter, In myoblasts,
Panx1 HCs play a eritical role in myogenic differentiation,
and Cx GJCs and possibly Cx HCs coordinate metabolic
responses dunng later steps of myogenesis. After inner-
vation, myofibers do not express Cxs, but still express
Panx1. In myotubes and innervated myofibers, Panx1 HCs
allow release of adenosine triphosphate and thus they
might be involved in skeletal muscle plasticity. In addition,
Panx1 HCs present in adult myofibers mediate adenosine
triphosphate release and glucose uptake required for
potentiation of muscle contraction. Under pathological
conditions, such as upon denervation and spinal cord
injury, levels of Panxl are upregulated. However,
Panxl " mice show similar degree of atrophy as dener-
vated wild-type muscles. Skeletal muscles also express Cx
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HCs in the sarcolemma after denervation or spinal cord
injury, plus other non-selective membrane channels,
including purinergic P2X7 receptors and transient receptor
potential type V2 channels, The absence of Cx43 and Cx45
is sufficient to drastically reduce denervation atrophy.
Moreover, inflammatory cytokines also induce the
expression of Cxs in myofibers, suggesting the expression
of these Cxs as a common factor for myofiber degeneration
under diverse pathological conditions. Inhibitors of skeletal
muscle Cx HCs could be promising tools to prevent muscle
wasting induced by conditions associated with synaptic
dysfunction and inflammation.

Keywords Pannexons - Connexons - Myoblasts
Myotubes « Striate muscles « Myogenesis « Denervation

Abbreviations

ADP  Adenosine diphosphate
ATP  Adenosine triphosphate
Cx Connexin

GIJC  Gap junction channel
HC  Hemichannel

P2R  Purinergic P2 receptor
Panx Pannexin

Introduction

Satellite cells or their precursors, pluripotent mesenchymal
stem cells, become committed to myogenic differeatiation
and fuse to form skeletal muscle fibers after muscle injury
during either regeneration after muscle injury or in devel-
opment of skeletal muscles. This process requires the
expression of myogenic transcriptional factors, including
myogenic differentiation [ protein, myegenic factor 5 and

gs.
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increase in Panxl HC activity seen duning potentiation of
muscle contruction due to increase in opening probability
of available channels in the cell membrane or is due to
recruitment of more Panx! HCs to the sarcolemma? (3)
What mechanisms restore the activity of Panx1 HCs to the
basal state? Similarly, the atrophy observed in adult den-
ervated or inflamed skeletal muscles can be largely
prevented in muscles that do not express Cx43 and Cx45. Is
this a mechanism that obeys u hierarchical expression of
calcium-permeable channels or, instead, might all of them
be involved such that each contribute to reach a critical
increase in intrucellular free caleium concentrition?

In general, the field of Cx-based und Panx-based channel
research iy rather limited, but offers numerous relevant
questions to be anywered 1o further increase our knowledge
in skeletal muscle physiology and  pathophysiology.
Moreover, Cx HCs might be potential molecular targets to
reduce muscle atrophy in diverse circumstances. The
mechanisms by which expression of surolemmal Cx HCs is
repressed in innervated and noninflamed muscles remuins
unknown. In addition, the development of potent and
selective Cx HC blockers might be useful to reduce muscle
degeneration induced by spinal cord injury and many other
pathological conditions in which the integrity of nerve
muscle contact and functional regulation has been altered.
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Connexin hemichanneds sre rguiated ender physiclogical and pathological conditions. Metabolic inhibeion, 3
medel of schermnia, promotes sarface hemecunne! actvation assockted. in part, with increased surface hemmachanne!
levels, but ltle is known sbout its underying mechansm. Here, we investigated the role of At on the connexnd 3
hemichanne!'s nesponse nduced by metabolic mhibition. In Hela oolls stabiy transfecied wieh =2 connexind3 fsed
10 ECFP (HeladD cells | metabolic mbtetion mduced 2 transient AR aTivation necessary 1o increase the amount of
wurface connexindl. The increase = levels of surface connexind was also found to depend on an mtzaceibar o7

Surface hemk hannes signal increase that was petally meduted by At activation. However. e metabolc mbubition-imduced AR ative-
Intracelbalar Ca?* tion was not significantly aflected by intraceliular C° chelation. The Alt-dependent increase in comnexindd
Oxygen-glucose depavacion Berachunne! activity i HelaG cels abwo ocoured after cxygen-ghucose deprivation. ancther schemis-fdoe conds-
Akt activaticn tion, a0 e cultured cortcal strocytes | endogenous conneund expression system) wder metabolx mbubition.
Since opening of hermichanne’s bas been shown to acorierate ool death, mhibtion of Akt-depencent phosphoryls-

tion of coneexd3 hemachane's could reduce cell death induced by ischemia reperfusion.
© 2015 Eisevier BV, All rights reserved.
1. Introduction Ischemia increases the open probability of connexing3 (Ged3) HCs

Connexins {Cxs) constitute a protein family ubiquitously expressed
in chordates that form two types of structures: hemichannels (HCs),
pore-like structures in the cell surface that communicate the intraceliu-
lar and extracellular media, and gap junction channels (GJCs ). the result
of the decking of two HCs from adjacent cells that communicate the oy-
tosol of contiguous cells [1]. Once HCs are opened, free movement of
ions and small molecules occurs down their concentration gradieats.
Because of the big size and low selectivity of HC pores, for many years
it was believed that they were always closed, but axrently it is known
that they open under specific physiological and pathological condi-
tions |2}, including ischemia [3].

mvmnmm Oxd3, conrexind3; mewcm GIC. gap junctien
chanpef; 0CD, oxygen-ghucose deprivation: M1, b = VR s<h
repcmssion 1P, ischemic precondiioning: Erd, ethidism,
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hp/fdxdoionz 1010165 bbadis 201 503,004
0425.4435/C 2015 Elsevier BV. All nghes reserved.

[45] This has been associated with dephosphoryiation or nitrosylation
of the protein subumnit and accelerated cell death [3.6-8] Moreover,
Cx43 seems to be essential for ischemic preconditioning (IP), 2 mecha-
nism in which an organ is exposed to 2 non-lethal ischemia/reperfusion
(UR) msul, resulting in protection against 3 subsequent more harmffal I/
R episode [9]. Metabolic inhibition {M!). a controlled ischemic-ike con-
&ition, increases cell membrane permeability through Cx43 HCs in rat
cardiomyocytes |10-12] astrocytes [5.7] and kidney epithelial cells
{13 Blevated Ox HC activity may be accomplished by either increasing
the open probability or the number of HCs at the cell surface. Ml has
been proved to activate both of them. Some of the mechanisms that
Jead to the opening of (x43 HCs and are activated during M are: de-
creased phosphorylation status [3.7,8] reduced redox potential [8] in-
creased intraceliular [C2” 7] [14.15] and decreased extraceliular G277
{18,171 Mi also increases the cell surface levels of (x32 and (x43 (&,
18.15], bet the mechanism behind this phenomena is still unknown.
The structure of Ox43 has muitipie phosphoryiation sites that are dy-
namically modified and afect membrane insertion and degradation [20]
s well 2s the activity of Oed3 GJCs and HCs [1,21.22] Al is 2 Ser/Thr id-
nase activated during LR with an important role during IP [23] It can
phosphorylate (x43 on Ser365 and Ser373 [24] affecting the size of

Ox43 g2p junctions during hypaxia/reperfusion [25] and Ox43 HC activity
induced by mechanical stress [26], but 2 similar mechanism operating
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amount of Cx43 HCs at the cell surface. Qur data showed that Akt-
dependent increase in Cx43 HC activity is 2 mechanism also present in
celis endogenously expressing Cx43 (e.g., astrocytes and osteoblasts).
Moreover, they suggest that Akt can be added to those regulators of
Cx43 HC activity [5,7,8,52). Using a different experimental approach to
deplete intracellular ATP consisting in hypoxia, nutrient deprivation,
high K* and acidic pH to mimic the extracellular milieu of ischemic
cells, our results showed that Akt-mediated regulation of Cx43 HCs
was also present in this experimental model. Considering that linolesc
acid, a pro-inflammatory unsaturated fatty acid, also increase Oud3 HC
mmwaa"'mmmmqlmnmmu
mechanism is activated in general inflammatory states regardiess the
stimuli. Considering our results and those reported previously, Akt-
dependent regulation of Cxd3 HCs and gap junctions seems to be a gen-
eral mechanism operating in physiological (mechanic stress) [26] as
well as pathologic conditions {hypoxia/reaxygenation, MI) [2545] but
further experiments shoulkd be done to test this hypothesis.

Taking our results together, we propose the following mechanism:
MI activates Akt, which in turn increases intracellular C2* " levels.
Both signals increase the amount of cell surface Oed3 HCs, thus increas-
ing the cell membrane permeability and finally affecting cell survival
The biological consequence should depend on features of the insult
such as intensity and duration. Accordingly. brief and/or low intensity
(sublethal insult) could be associated to preconditioning possibly due
to enhanced adenosine refease via Cx43 HCs (53 ), whereas, long and,
or intense insult lead to cell death associated to €2 * overioad possibily
related to persistent Cx43 HC opening |71

Supplementary data to this articie can be found online at http://dx.
doi.org/10.1016/j.bbadis 2015.03.004.
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Axonal Degeneration in Dental
Pulp Precedes Human Primary
Teeth Exfoliation e

K. Suzuki'?, M. Lovera’, O. Schmachtenberg’, and E. Couve™**

Abstract

The dental pulp in human primary teeth is densely innervated by a plethora of nerve encings at the coromal pulp-dentin interface.
This study analyzed how the physiological root resorption (PRR) process affects dental pulp innervation before exfolation of primary
teeth. Forty-four primary canine teeth, classified into 3 defined PRR stages (early, middie. and advanced) were fixed and demineralzed.
Longltudinal cryosections of each tooth were stained for immunochistochemical and quantitative analyss of dental pulp nerve fibers and
assoclated components with confocal and electron microscopy. During PRR, axonal degeneration was prominent and progressive in a
Wallerian-like scheme, comprising nerve fiber bundles and nerve endings within the coronal and root pulp. Neurofilament fragmentation
Increased significantly during PRR progression and was accompanied by myelin degradation and 2 progressive loss of myeinated axons.
Myelin sheath degradation Involved activation of autophagic activity by Schwann cells to remove myeln debris. These cells expressed a
sequence of responses comprising dedifferentiation, proliferative activity, GAP-43 overexpression, and Bungner band formation. During
the advanced PRR stage, Increased immune cell recruitment within the dental pulp and magor histocompatibiity complex (MHC) class
Il upregulation by Schwann cells characterized an infammatory condition associated with the denervation process in preexiolative
primary teeth. The ensuing loss of dental pulp axons is likely to be responsible for the progressive reduction of sensory function of the
dental pulp during preexfoliative stages.

Keywords: Wallerian degeneration, myelin, Schwann cell, neuroplasticity, pain, immune system

Introduction ic process without evidence of bacterial mfection

asymptomatic
(Bolan and Rocha 2007; Zhu et al. 2013). A docrease in dental

Human teeth have evolved with a huge neurosensory system pulp innervation within primary tecth has been described dur-

predominantly supplied by sensory nerve fibers of the trigemi-
nal ganglion (Fried and Gibbs 2014). The dental pulp in both
primary and permanent teeth is richly innervated by myelin-
ated and unmyelinated axons (Itoh 1976; Johnsen and Johns
1978). Sensory nerve fibers run from the tooth apex in bundles
to the crown, where they branch to mnervate the peripheral
dental pulp (Rodd and Boissonade 2002; Byers et al. 2003;
Monteiro et al. 2009). At the pulp-dentin nterface, a dense net-
work of nerve fibers forms the subodontoblastic plexus of
Raschkow, from where branched nerve endings project radi-
ally through the odontoblastic layer and enter the predentin
(Rapp et al. 1967; ltoh 1976; Rodd and Boissonade 2001).
These sensory nerves mediate nociception and are involved m
tooth pain. Their total number and density within the pulp sug-
gest that sensory innervation is crucial for tooth protection,
immune defense, and dental pulp repair (Byers and Narha
1999; Rodd and Boissonade 2002; Couve ct al. 2014).
Physiological root resorption (PRR) of human primary
teeth s an odontoclastic resorption process that progressively
reduces the root and dental pulp tissue prior to exfoliation, to
allow the replacement of primary teeth by permanent tecth
(Moorrees ct al. 1963). PRR in primary tecth proceeds as an

ing advanced stages of root resorption (Johnsen and Jobns
1978). However, primary tecth affected with canies show simi-
lar neural branching responses within the dental pulp as perma-
nent teeth, even at advanced root resorption stages (Rodd and
Boissonade 2001: Rajan ot al 2014)

'Clinica de Odontolog Pediisrica y del Adolescente, Universidad de
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hetpslfjdr. agepub comiipplementl.

Author:
£ Couve, Instituto de Sicloga. Laborazorio de Microscopia Bectronica,
Facultad de Gencias, Universidad de Vaigaraiso, Gean Sresafa 1111,
2360102 Valparaisa, Ohie
Emait edwrdo.cove@uv.d



CINV ANNUAL PROGRESS REPORT — 2015

76

Figure 4, Immunocompetent dendritic cells (A~C, green) and leukocytes (G-l red: J-L
green) within the dental pulp during physiciogical root resorption {PRR) progression. (A-C)
Double immunciabeling of dendritic cefls (HLA-DR, green, arrows) and Schwamn cells (3100,
red, arrowheads). Dendritic cell density increases during PRR progression. At advanced stages of
PRR, Schwann cels display extensive colocalization with HLA-DR, 2 specific marker for antigen
presenting cells. The insets show double labeling of 2 Schwann cell (asterisis) by HLA-DR and
$100. (D) Quantitative results showing a signiicant increase in HLA-DR immunoreactivity with
PRR progression (*P < 0.05, ***F < 0.001). (E) Doudle immunclabeling of mature dendritic cells
(CD83, green, arrows) and Schwann celis (3100, red) from an advanced PRR stage. (F) Double
immunolabeling of macrophages (CO68, green) and Schwann cells (3100, red) showing the
prominent presence of macrophages at the resorption site during advanced PRR stages. (G-)
Double immunciabeling of leukocytes (CD45, red) and neurcfilament (NF.200, green, arrowheads)
reveals a scarce rumber of leukocytes present in the pulp during early and middie PRR stages,
while leukocyte infiltration becomes extensive at advanced stages of PRA. Note the progressive
reduction in neurofilament labeling. The inset in () displys the presence of macrophages
{arrows) charged with NF-200-positive inclusions, in proximity to leukocytes {red). (-1) Double
immunolabeling of leukocytes (CD45, green) and myelin basic protein (M3P, red, arrowheads)
displays a progressive increase of leukocytes accompanied by 2 reduction in myelin mariker
expression at advanced stages of PRR. D, dentirc OC, odontoclasts; OD, odontoblast lxyer; RP,
Raschkow plexus. Scale bars: 50 ym.

Journcl of Dental Reseorch

mside, supporting thew participation m
the newronal clearmg process (Fig. 4F)

Discussion

The data shown here demonstrate that
axonal degeneration charactenzes the
progressive denervation of dental pulp
m human pnmary camine tecth, which
occurs dunng the physologcal root
resorption progress. We proposc that the
mechantens of axonal degencration of
dental pulp nerves dunng PRR in pni-
mary tecth reflect the sequence of major
cvents that charactenize and define
Wallerian degencration (Coleman 2005
Gaudet ot al 2011, Neukomm and
Freeman 2014). Afier nerve fiber injury
axons cistal to the lesson underpo a tem-
porally degenerative seguence, charac-
terized by mitial degradation of the
axonal cytoskelcton, and a robust acti-
vation of Schwann cclls that dodifferen-
tiate, remove mychn, and stmulate
macrophage and lymphocyte recrunt-
ment (Gaudet ct al. 2011)

Dunng the cruption process of per-
mancat tecth, the onset of PRR n the
overlymng prunary teeth tnggers such a
Wallerian-hike degeneration process of
peripheral nerves, whach 1s known as an
active synchromzed process with axons
suffering progressive degencration and
mychin sheath loss (Stoll and Muller
1999; Kmsch ot al 2009). Dunng
Wallcrian degencration, activation of
Schwann cells displays a stercotypacal
seguence of reactions to create a mucro-
cnvironment that supports nerve repair
and nerve target remodelmg (Jessen and
Mursky 2005 Allods ot al. 2012; Arthur-
Farray ot al. 2012). Afier nerve myury,
Schwann cclls upregulate GFAP expres-
sion, acquire profiferative and migra-
tory propertics, and form bands of
Bingner that facilitate peripheral axon
regeneration (Chemg and  Zochodne
2002; Griffin and Thompson 2008). The
present study  comonstrates that

only within putative dendritic cells at advanced stages of PRR
but not by Schwann cells (Fig. 4E). On the other hand, immune
cells labeled for CD4S (leukocyte common antigen [LCA]) infil-
trated the dental pulp as PRR progressed (Fig. 4G-1), while
myelinated fibers disappeared (Fig. 4J-L). At the root resorption
front, putative macrophages were frequently detected in the
vicmity of nerve fibers remnants, with neurofilament markers

Schwann cell dedifferentiation s characterized by mcreased
expression of GFAP and PH3. suggesting cellular activity and
proliferation to support remodcling of the peripheral nerve net-
work. These reactions are principally observed dunng carly
and middle stages of PRR (Zhu <t al 3). Morcover, the
expression of GAP-43 within affected nerve fibers confirms
the expression of speaific ncurotrophac factors that promote
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Neural progenitor cells isolated from
the subventricular zone present
hemichannel activity and form
functional gap junctions with glial
cells

Rocio Talaverén ', Paoia Ferndndez®, Rosaiba Escamilla®, Angel M. Pastor’,
Esperanza R. Matarredona’™ and Juan C. Sdez®*
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The postnatal subventricular zone (SVZ) ining the wals of the &iera venindes
contains neural progenitor cells (NPCs) that generate new offactory bulb intemeurons.
Communication via gap junciions between cels in the SVZ is invoived in NPC
proliferation and in neurcbiast migration towards the offactory builb. SVZ NPCs can
be expanded in vitro in the form of neurospheres that can be used for transplaniston
purposes after brain injury. We have previously reported that neurosphere-oerived N°Cs
form heterocellular gap junctions with host gia cells when they are mplanted after
mechanical injury. To analyze functionality of NPC-giial cell gap junctions we perfomed
dye coupling experiments in co-cultures of SVZ NPCs with astrocytes or micogia
Neurosphere-derived cells expressed mRNA for at least the hemichannel/gap unciion
channel proteins connexin 26 {Cx26), Cx43, Cx45 and pannexin 1 Panx1). Dye couping
cells {incidence of coupling: 1003). Moreover, hemichanne! activily was also detected
in neurcsphere cells as evaluated in time-lapse measurements of ethidium bromide
uptake. Heterocellular coupling between NPCs and giial cells was evidenced n co-
cultures of neurospheres with astrocytes (incidence oF coupling: $1.0 £ £.7%) or with
microghia (incidence of coupling: 71.9 £+ 6.7%). Dye coupling in neurospheres and n
co-cuitures was inhibited by octanol, a gap junction biocker. Aitogsther, these resulls
suggest the existence of functional hemichanneis and gap junction channels in posinatal
SVZ neurcspheres. In addition, they demonstrate that SVZ-derived NPCs can estzbish
via gap junctions and hemichanneis with host giial cells might subserve a oie n the
functional integration of NPCs after impiantation in the camaged brain.

Keywords: subventricular zone, microgiia, astrocytes, gap junctions, hemichanneis, dye coupling. dye uptske
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direct communication via gap junctions between microglia and
NPCs might also occur physiologically in the SVZ neurogenic
niche with roles in the physiology of both cell types. In
pathological conditions, possible scenarios for NPCs-microglia
interactions include the use of NPC implants in lesioned brain
by host microglial cells is known to preserve implanted NPCs
in an undifferentiated state in which they can promote CNS
tissue healing by the secretion of immunomedulatory and
neuroprotective molecules (Martino and Pluchino, 2006). As
we have demonstrated in vitro direct NPC-microglia coupling,
we raise the possibility that functional gap junctions between
implanted NPCs and host microglia in the lesioned tissue
might also intervene on restorative mechanisms induced by the
implants.

Altogether our results demonstrate that postnatal SVZ
NPCs cultured as neurospheres present functional hemichannels
and gap junctions. In addition, neurosphere-derived cells can
establish gap junctional communication with astrocytes and with
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The Loss of Scents: Do Defects in Olfactory Sensory Neuron
Development Underlie Human Disease?

Kathleen E. Whitlock*

The ofaciary system & a fscrating ard beguilirg sensory sysiem: olfsciory
sensoty neutors cetect odors underyng behaviors essental for male choce,
food seechon, and escape from predeiors, among otters. Thes: sensory
neuros are urtue i at they have dendries coviacting the cutsce workd,
yot thair $rst SyNapse 1Bs in ™ central narvous systam. The riemation
entenng ™e central nanvous system & Lsed to create odor memones that play
2 profoung ol In eoogNiton of POMCUES, piaces, and appropnae foods.
Here, the structute of the ofaciory esithelum is Gven 25 an overview to
discuss the ongin of e olfsctory alacode, the plasticly of the olfsctory
sy neurors, and finaly the orgins of $he gonadotrpin-selasng
hormone neuerdocring cols. For the ourposes of this edew, the
daevelopment of the perigharal sensory system wil 02 analyzed, ncorpomting
recently pubiished stuces hignighting the potentia: noveties in cevaopment
machanisms. Specitically, an emerging mode wham the cisctory epthalium

Structure of the Olfactory Sensory System

The olfactory sensory system is a conserved characteristic in
all vertebrates, with other Chordate groups, such as Cephalo-
chordata (Amphiaxus), having little to no structural conserva-
tion in the developmental process leading to the formation of
the peripheral olfactory sensory system. The olfactory sensory
system is made up of the peripherally located sensory neu-
rons that detect odors and their central targets in the olfac-
tory bulb and pyriform cortex In terrestrial vertebrates the
peripheral olfactory system is divided into two distinct
regions: main olfactory epithelia {MOE) and vomeronasal
olfactory epithelium (VNO), in contrast to aquatic vertebrates
that have the cell types characteristic of the MOE and VNO
mixed within one epithelium. Olfactory structures are present
in all adult vertebrates except whales: baleen whales {Mysti-
ceti: humpback whale} show a reduction but not total loss of
olfactory structures, yet toothed whales {Odontoceti: sperm
whales, dolphins) are greatly reduced to totally lacking oifac-
tory structures {Berta et al,, 2014). Support for the diminished
olfaction in cetaceans include genetic changes observed
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changes: approximately 25-58% of the olfactory receptors in
baleen whales are pseudogenes, compared to 74-100% in the
toothed whales (Kishida et al, 2007). Finally, like humans,
apes, and monkeys, where the vomeronasal orgzn is non-
functional or absent {Smith et al, 2014), the vomeronasal
organ is also absent in the extant cetaceans {Buh! and Oelschl-
ager, 1986; Oelschlager et al, 1987). The loss of the VNO has
implications for interpretations of neurvendocrine defects in
humans (discussed below).

Within the stratified olfactory epithelium {OE; Fig 1),
the most prominent cells are the olfactory sensory neu-
rons (OSNs) that have two forms: the ciliated (Fig 1B)
and the microvillar (Fig. 1C) sensory neurons. Ciliated
OSNs are found in the MOE of terrestrial vertebrates, and
the microvillar are the form found in the vomeronasal epi-
thelia. The OSNs are supported by sustentacuiar cells, glia,
glandular cells, and progenitor cells. Within the stratified
epithelium, the basally located cells, the globose basal (Fig
1, yellow) and horizontal basal cells (Fig 1, m).mthe
source of the continually regenerating olfactory
(Suzuki and Osumi, 2015). The Bowman's glands (Fig 1,
blue} lie interspersed within lamina propria, and extend
into the upper olfactory mucosa of the olfactory epithe-
lium. The previous cell types are zll derived from the
olfactory placode during early development In contrast,
outside of the basal aspect of the olfactory mucosa lies the
olfactory ensheathing cells (Jacob, 2015}, the gha of the
olfactory nerve, {Fig. 1 light purple) are evident Addition-
ally, it is in this region that neural crest derived neuromo-
dulatory GnRH cells (Whitlock et al, 2003; Whitlock et al,
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International
Gap Junction
Conference

Valparaiso 2015

March 28" - April 2™

NTRO INTERDISCIPLINARIO D¥

Neurociencia de ( ).j

Valparaiso
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BIOPHYSIC OF HEMICHANNELS AND
! TQLGAP JUNCTION CHANNELS:.
A THEORETICAL AND PRACTICAL TR/

Internatlonal Workshop Tl
"

Sanhago (Facultad de Ciencias Biol6gicas, Pontificia Universidad Catdlica de Chile)
Valparaiso (Centro Interdisciplinario de Neurociencia de Valparaiso - Universidad de Valparaiso)

Participants:

Agustin Martinez, Chile Alberto Pereda, USA.
Ramoén Latorre, Chile Roger Thompson, Canada
Carlos Gonzélez, Chile Mauricio Retamal, Chile
Donglin Bai, Canada

Vytautas Verselis, USA Contact information:
Jorge E.Contreras.USA agustin.martinez@uv.cl
Luis C. Barrio, Spain jcsaezc@gmail.com
Mohammed Kreir, Germany

Guillermo Altenberg, USA Web page:

Andrew L. Harris, USA www.cinv.uv.cl/igjc2015 B
Juan C. Saez, Chile

ORGANIZERS: SPONSORS:

““Neurociencia de () Universidad le
Valparaiso deValparaiso  universidad del Desarrollo
CHILE

narion @ g ¥

| W
@( RUPOBIOS peasam
53 LONCOTEC ﬁ =41D

82



CINV ANNUAL PROGRESS REPORT — 2015

83

- Universidad

o ENTR( | ) DE
deValpzl;'a'lfl: Mummen(‘nm (—p—

Instituto de Neurociencia Va 1p araiso

Facultad de Ciencias

INTERNATIONAEWORKSHOP:

“Biochemical, Spectroscopic and Crystallographic approaches used to
study the functional-structural correlations of membrane proteins”

EXPOSITORES: DR: LUIS CUELLO & BEATRIZ VELEZ
TEXAS TECH UNIVERSITY

SABADO 25 JULIO AL MIERCOLES'\29 Ji
9:00 A 12:30/HRS.

/ 3
Auditorio Facultad de Ciencias, Edificio Deca
Av. Gran Bretaia 1111, Playa Ancha
Valparaiso
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Tt Nl 10

WON T Ak Bo P eo Ty wi B DD e e 1o ek Goow D i ] Linbanchiad de O dig v T3

The aim of this Symposhuim s 1o gerecale
a kcd forum for scentists working
In dfierent aspects of THP channsels
function, and 1o provids a new space o
ahare thelr work with students, postdocs
and principal investgatars in this fisld.
The Spring Sympcsium In TRP Channels
Inclades & poater session for students
wmm

Antonio Ferrer-Montiel
Ramén Latorre
Peter McNaughton

Juan Bacigalupo
Sebastian Brauchi
Oscar Cerda
Andrés Chavez
Elias Leiva
Rodolfo Madrid
Bemardo Morales
Patricio Orio
Maria Pertusa

~ Andrés Stutzin
“Elias Utreras

Organized by Proyecto Anlllo ACT-1113
Registration: anillo, trp@gmail.com - Info: hitp//www.anlllotrp.org

UdeSantiago

;e C.liﬁlew

e PIA

Fondecyt

o Universidad
deValparnse

CHILE

“Neurocienciad () C)
Valparaiso *



85

CINV ANNUAL PROGRESS REPORT — 2015

(AL

_ MUSEO NAVAL DE VALPARAISO

CINV-MAX PLANCK TANDEM GROUP COMPETITION

THE BEGINNING
OF A LONG
FRIENDSHIP

PARTICIPANTS

Sebastidn Brauchi (Chile) / Gonzalo Cancino (Canada) / Maite Castro (Chile)
Chiayu Chiu (USA) / Alisson Gontijo (Portugal) / Giovanni Gonzalez (USA)
Juan Andrés Orellana (Chile) / Karen Pérez de Arce (USA) |

Francisco Rivera (Brasil) / Rodrigo Sudrez (Australia)

WWW.CINV.CL

E y E
CENTRO INTERDISCIPLINARIO DE

Neurociencia de i ﬂ g:\il‘;f;:ri:igg
Valparaiso araiso

Ol
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Fundacion
Ciencia
& Vida

INTERNATIONAL SPRING SCHOOL
Applied Statistical Thermodynamics 2015

from theory to molecular dynamics simulation

Willem F van Gunsteren
Swiss Institute of Technology (ETH), Zirich, Suiza

Chris Oostenbrink
Universitat fur Bodenkultur Wien (BOKU), Austria

Maria Reif
Technische Universitat Mlnchen (TUM), Germany

Jose Antonio Garate
Fundacion Ciencia & Vida (FCV), Santiago, Chile

NOVEMBER 16 - 27 - FUNDACION CIENCIA & VIDA
ZANARTU 1482 — NUNOA - SANTIAGO - CHILE

ORGANIZING COMMITTEE
Tomas Perez-Acle | Jose Antonio Garate
Computational Biology Lab - Fundacién Ciencia & Vida

info@dlab.cl |

7 R
N O

//5/5/1 High Performance

;/ ; Cﬁ;lﬂputmg CINV
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CENTRO INTERDISCIPLINARIO DE

Neurociencia de
Valparaiso

INTERNATIONAL WORKSHOP
Molecular dynamics simulations: from

theory to applications

Past and future of bio-molecular simulations

Willem F van Gunsteren
Swiss Institute of Technology (ETH), Zirich, Suiza

lons in computer simulations

Maria Reif
Technische Universitat Minchen (TUM), Germany

NOVEMBER 16, 10:30 - 13:00 HRS.
L - INSTITUTO DE SISTEMAS
e Ly COMPLEJOS DE VALPARAISO

SUBIDA ARTILLERIA 470, VALPARAISO

e Universidad

Ny deValparaiso

SILE CIENTIFICA Y TECNOLOGICA 4 c°"‘:““"9 & Vida

7~
S Sl NLH PC Fundacion
;’J-..‘..C 9 N I C Y lo 2222;2 National Laboratory Ciencia
. . ‘(OMISI IN NACIONAL DE INVESTIGACION /// // for Higl | erformance .
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Outreach activities throughout the
period
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ORGANIZAN

MODERADOR

INVITADOS

CON EL APOYO DE

PATROCINA

AGO

CENTEX

DEL CONSEJO NACIONAL
DE LA CULTURA Y LAS ARTES
Plaza Sotomayor, Valparaiso

MEDIA PARTNER
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Tert T JUEVES
ertulias
Portenas 15 OWCOTO

CENTRO INTERDISCIPLINARIO DE
— Neurociencia de ——
Valparaiso CENTEX

DEL CONSEJO NACIONAL
DE LA CULTURA Y LAS ARTES
Plaza Sotomayor, Valparaiso

CQué sabemos de las

CnpCioné?

MODERADOR

Marco Antonio de la Parra

INVITADOS

Andrea Slachevsky ~ Doctora en Ciencias

Elias Cohen ~ Director Teatral y Coreografo

Ernesto Pfeiffer ~ Doctor en Literatura y Editor de Libros

ORGANIZAN APOYAN PATROCINA AUSPICIAN MEDIA PARTNER

o 3

CONTRO OTTROISCIUNARIO D/ Universidad :
Neurocxencxade@ a deValparaiso :
Valparafso \! e




CINV ANNUAL PROGRESS REPORT — 2015

T i 1 JUEVES
ertcullas

Portenas 2 6 NOV
T — 19:00

CENTEX
DEL CONSEJO NACIONAL
DE LA CULTURA Y LAS ARTES

Plaza Sotomayor, Valparaiso
. 2

Sabemos
e £0s
SalpreS?

MODERADOR

Marco Antonio de la Parra

INVITADOS
Valeria Campos ~ Doctora en Filosofia, Periodista
Chris Chipot ~ Biofisico
Gonzalo Lara ~ Chef Olichen

ORGANIZAN CON EL APOYO DE PATROCINA AUSPICIAN MEDIA PARTNER
e - versidad | |BEE | [ Y Wil
gy P PE(®E] W 3N ) @ i
Valparaiso Pemite | e ) \aimina ) S{EL MERCURIO
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Pictures of “Que Tienes en Mente”
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http://cinv.uv.cl/wp-content/uploads/2015/08/CAM004352.jpg
http://cinv.uv.cl/wp-content/uploads/2015/08/CAM00434.jpg
http://cinv.uv.cl/wp-content/uploads/2015/08/DSC07938.jpg
http://cinv.uv.cl/wp-content/uploads/2015/08/DSC07938.jpg
http://cinv.uv.cl/wp-content/uploads/2015/08/DSC081462.jpg
http://cinv.uv.cl/wp-content/uploads/2015/08/DSC08167.jpg
http://cinv.uv.cl/wp-content/uploads/2015/08/DSC08140.jpg
http://cinv.uv.cl/wp-content/uploads/2015/08/DSC08120.jpg
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Articles and Interviews
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1) Interview with Dr. Ramén Latorre on the Abate Molina Building

2)

Radio: Cooperativa. Programa GPS conducido por Soledad Oneto
Date: January 23, 2015

Link: http://www.audionoticias.net/videos/llambias/llambiasradio.htm
Scope: National

Regional government will provide $2.500 million to build science center in
Valparaiso

Web Page: Diario Publimetro

Date: January 26, 2015

Link: www.publimetro.cl

Scope: National

Aprueban $2.500 millones para
construir edificio de la ciencia en

Valparaiso

PUBLICADO : Hoy 13:58 h. Con aportes adicionales de Universidad de Universidad

e ~de Valparaiso y del Ministerio de Obras Publicas, se

— reuniran los 5 mil millones de pesos que requiere esta
= obra. Proyecto impulsado por el Centro

MiIntiiam) 18] [841)5 0 Interdisciplinario de Neurociencia busca posicionar a la

Compariir ciudad como referente de la investigacion en

Latinoamérica. Sede del primer Congreso en Chile
estara abierto a la comunidad y acogera a mas de 150
cientificos nacionales y extranjeros.

El Consejo Regional de Vslparaiso aprobd recursos por $2.500
miliones pars la recuperacion definitiva del ex edificio La Matriz,
futuro edificio Juan Ignacio Molina, imputsado por el Centro
Interdisciplinario de Neurociencia de Valparaiso (CINV) con el
objetivo de posicionar a8 I3 ciudad puerto en |a referencia de |a
investigacion cientifica latinoamericana.


http://www.audionoticias.net/videos/llambias/llambiasradio.htm
http://www.publimetro.cl/
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3)

4)

5)
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Abate Molina Building Ceremony: interviews to Dr. Ramoén Latorre and UV
President, Aldo Valle.

TV Channel: TVN Valparaiso. Noticias 24 Horas

Date: January 28, 2015

Link: http://www.24horas.cl/regiones/valparaiso/valparaiso-construiran-nuevo-edificio-
de-neurociencia-1569387

Scope: National

e

gq RAMON LATORRE
B DIRECTOR NEUROCIENCIA DE VALPARAISO
7

Interview of Dr. Ramon Latorre on construction of Abate Molina building.
TV Channel: TVN. Noticias 24 Horas

Date: January 29, 2015

Scope: International

L
16:16  MUNDO )

Construction of Neuroscience building in Valparaiso’s “Barrio Puerto” will start at
the end of the year

Newspaper: ElI Mercurio de Valparaiso

Date: January 29, 2015


http://www.24horas.cl/regiones/valparaiso/valparaiso-construiran-nuevo-edificio-de-neurociencia-1569387
http://www.24horas.cl/regiones/valparaiso/valparaiso-construiran-nuevo-edificio-de-neurociencia-1569387
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Scope: Regional

»s iz
4 o\&
| ! T >

CONSTRUCCION DEMANDARA UNA INVERSION DE $ 5 MIL MILLONES.

Edificio de Neurociencia en el Barrio Puerto
se comenzara a construir a fines de este afio

® Ayer se dio el vamos para concretar en el emblematico edificio
Juan Ignacio Molina, del Barrio Puerto, el Centro Interdisciplina-
rio de Neurociencia de Valparaiso, cuya construccion se estima
comenzard a fines de este afio. La ceremonia conto con la presen-
cia de autoridades regionales, encabezadas por el intendente Ri-
cardo Bravo, y académicas de la Universidad de Valparaiso (UV),
quienes destacaron la importancia de la obra para la Ciudad Puer-
toy para la ciencia en Chile. El nuevo centro cuenta con una in-
version de $ 5.000 mil millones aportados por el Core, el Ministe-
rio de Obras Publicas y la UV. o3
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Newspaper: El Mercurio
Date: February 11, 2015
Scope: National

6) Proof that meditation reduces aging of the brain

Estudio de la UCLA con 100 pacientes:

Comprueban que la meditacion

reduce el envejecimiento cerebral

Si bien se comprobé que esta técnica hace mds lenta la pérdida de materia gris en el cerebro,
falta por definir el tiempo dptimo que debe durar cada sesién y con qué frecuencia practicar.

Fumar y beber de riesgo

Si bien fumar acelera el enveje-
cimiento del cerebro, al dejar
de hacerlo se puede revertir en
parte el dafo, recuperacion que
aumenta con los aiios. Esto
segin un estudio con 500 esco-
ceses que se publica en la re-
vista Molecular Psychiatry, del
grupo Nature. En tanto, una
investigacion con ratones de la
U. A&M de Texas demostro que
el resveratrol, sustancia que se
encuentra en la piel de las uvas
rojas y en el mani, previene el
deterioro mental e incluso,
podria ser de ayuda a quienes
sufren de mal de Alzheimer.

medida que la esperanza de vida de las
sociedades actuales sigue en aumento
—superando en muchas de ellas los 80
anos—, el gran desafio que planteaesto esel en-
vejecimiento cerebral, ya que esto puede malo-
grar la calidad de vida de los ultimos anos de
una persona
La evidencia demuestra que, antes de los 30
afos, el cerebro ya comienza a reducirse de ta
mafo y a perder peso. Este cambio causa proble-
mas de funcionamiento en este drgano, lo que se
acompafia de un mayor riesgo de enfermedades
mentales y problemas neurodegenerati
Para hacer frente a esto, los investigadores se
han dedicado a identifi
== carcudles son los factores
que amenazan
al cerebro. Pero se les ha
prestado poca atencion a
los elementos que pue-
den mejorar su salud
Ahora, un grupo de
cientificos de la Univer
sidad de California en
Los Angeles (UCLA)
demostré que las perso-
nas que meditan logran
hacer mas lento el dete-
rioro de este drgano
El estudio incluyd a
50 personas que lleva-
ban meditando un pro-
medio de 20 afios, y las
comparo con otras 50
que no lo hacian. En ca-
da grupo habia 28 hom-
bres y 22 mujeres, y la
edad promedio de ambos grupos era de 51 afos
El trabajo, que se publica en la revista Fron-
tiers in Psychology, agrega una nuevaevidencia
de que la meditacion seria un potente factor pro-
tector del cerebra

Materia gris

Los investigadores estudiaron los cerebros de

los voluntarios usando imidgenes de resonancia

magnética de ltima generacidn. Asf pudieron
ver que, si bien en todos ellos habia una dismi
nucion de la sustancia gris que es rica en neuro
nas, quienes meditaban perdian menos células
nerviosas, algo que se observaen todo el cerebro
y no solo en algunas zonas

Eldoctor Florian Kurth, coautor del estudio
y quien trabaja en el Centro de Mapeo Cere
bral de la UCLA, dijo que estaban sorprendi
dos por la magnitud de la diferencia que se ob

servd entre ambos grupos

“Esperdbamos encontrar efectos mds peque-
fos y localizados en regiones que ya sabiamos
que se afectan con la meditacion”, explica
Kurth. “En lugar de eso, lo que en realidad vi-
mos fue un efecto generalizado de la medita-
cidn, que abarca distintas zonas a través de to-
do el cerebro”, agrega

Esto esimportante en un mundo que enve-
jece y presenta una creciente carga de proble-
mas cognitivos y demencia. “A la luz de esto,
parece esencial que la mayor expectativa de
vida no se produzca al costo de una menor
calidad de vida”, advierte la doctora Eileen
Luders, autora principal del trabajo y profeso-
ra asociada de Neurologiaen la Escuela de Me-
dicina de la UCLA.

Para €1 JOClor Ramon Latorre, prolesor y ai-
rector del Centro Interdisciplinario de Neuro-
ciencia de Valparaiso, del Instituto Cientifico
Milenio, “es claro que la meditacién altera la
actividad cerebral y hay estudios que nos dicen
que este tipo de actividad aumenta el nimero
de conexiones entre las neuronas, disminuye el
estrés —que mata células nerviosas— y la
presion arterial”

Segtin este cientifico, otros estu-
dios también demuestran que ha
cambios profundos en el electroence-
falograma durante la meditacion. Es-
tos cambios incluyen pasar de las on-
das beta, que son caracteristicas de la
actividad normal y alerta del cerebro,
alas ondas alfa, que son de relajacién
“Incluso otros estudios indican que la
meditacion puede ser una buena te-
rapia contra la depresion”, concluye
el doctor Latorre.

Para 105 aulores de este estudio,
aunque se confirma nuevamente lo
beneficiosa que puede ser la medita-
cidén, quedan aiin muchas dudas que
despejar en futuras investigaciones

Entreellaslos diferentes efectos aye nodrian
tener los distintos tipos de meditacion, el tiem

po dptimo diario para meditar y la frecuencia
con que se deberfa hacer para alcanzar los efec
tos deseados
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7) Directors of Centres of Excellence support the creation of a Ministry of Science in
Chile.
Web Page: Diario Publimetro
Date: February 11, 2015
Link: www.publimetro.cl
Scope: National

. ;
e

DB & A D Y | O A O D MM OIS s
o ®
Directores de Centros de Excelencia

apoyan la creacion de un Ministerio
para la Ciencia Chilena

PUBLICADO : Hoy 12:54 h. Representantes de Institutos Milenios e integrantes de
la Comision Presidencial “Ciencia para el Desarrollo de
Chile”, llaman a priorizar la investigacion basica y

acomendar HiEN aplicada, y a incrementar la inversion de recursos para
W Twittear| (7| | 3+1 C éstas y otras areas.
Companir

“Necesitamos crear una institucionalidad de las ciencias en Chile, ya
sea un Ministerio u otra entidad similar. Lo importante es generar un
ENLACES programa coherente de politicas pdblicas, de largo plazo y con un
RELACIONADOS claro programa de desarrollo para |a ciencis y la innovacion
tecnologica”, comentaron los Doctores Alexis Kslergis, Andrés Couve
y Ramon Lstorre, directores de Institutos Milenios de: Inmunclogiz e
Inmunoterspia, IMIl, de Neurociencia Biomédica, BNI, y del Centro

©
* El Universo:
2 -“r]:s}-\.\-u““ ; Interdisciplinario de Neurocienciss, albergados en |a Pontificia
Universidad Catdlica de Chile. la Universidad de Chile y Ia

Universidad de Valparsiso, CINV.



http://www.publimetro.cl/
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8) Directors of Centres of Excellence demand that there be a political will to change
the national scientific landscape
Web Page: El Mostrador
Date: February 11, 2015
Link: www.elmostrador.cl
Scope: National

Alexis Kalergis, Andrés Couve y Ramon Latorre solicitan un Ministerio de la Ciencia

Directores de Centros de Excelencia exigen
determinacién politica para cambiar el
panorama cientifico nacional

Representantes de Institatos Milenios e integrantes de la Comision Presidencial “Ciencia para el
Desarrollo de Chile”, hicieron un llamado a las autoridades para que en el corto plazo se implemente el
proyecto de institucionalidad cientifica en Chile, s2 incremente el aporte de recursos a la investigacion
cientifica y se promueva y valorice aun mas, el desarrollo de la ciencia basica v aplicada.

por CULTURA+CIUDAD, EL MAGAZINE DE EL MOSTRADOR ] ENVIAR &7 RECTFICAR (=) WPRM

“iNecesitamos crear una institucionalidad de las ciencias en Chile!”. Asi de claros y enfaticos
son los doctores Alexis Kalergis, Andrés Couve v Ramon Latorre. Los directores de Institutos
Milenios de: Inmunologia e Inmunoterapia, de Neurociencias Biomedica, v del Centro
Interdisciplinario de Neurociencias opinan que “lo importante es generar un programa
coherente de politicas publicas, de largo plazo y con un claro programa de desarrollo para la
ciencia v la innovacion tecnoldgica”.

99


http://www.elmostrador.cl/
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9) Chilean squid used as a basis for developing drugs against pain

100

Newspaper: El Mercurio de Valparaiso
Date: February 17, 2015
Scope: Regional

Usan jibia chilena como base
de farmacos contra dolores

vaALPARAISO, Cientificos usan laboratorios de la zona y o abundante recurso de
este animal para analizar como funcionan los canales del dolor:

NS a N
u y owwalham o s o
Nadpar o s prve
v Dvcos caguses de oo
b Ry Sdwey corpus wen
Lm dahen 1y wxtuy fevwd
B pratme & b Urvewrwdal
& gy Ko Lasore,
Wrrenn el Conies v e
s B e e e O b
Univershlad & Valpussins
POINY), Bdevan ovie wabago
R e
1de dnaed ety v ben md e
Ol R b e
LR R e N T
e = LT Lo DU W
Aovhale he sneny & v
pen e mpnfan (roborgs s ey
W Lt e e e e
an com of Wt TV
B A N R
o pumdde amgeeraky o
rns han e ol aagade v e
-y b s AN N,
aan 4 hake ba ey ea

L LRt
Cumnlienry Avane SO

¥ dr Lasewre, Provio N»
Ok B O, gl e
Gurwne b vista del [n Bemen
Ba o Sl i s ool owy
Vi opeaos S jaa ) 4 rvie
B o ne & e proant
g oS b v cwn
TV RA (LR o g b
FUTTRERA, & I ORTR, (o
BT s o0 W oo
3 iy (koo S e bl
ool Sdr capral o be,
B ot g e by epees
o e hegerioman

Lo g harvoms, o Ut
e ambar y vt dllan v peo
W g otk o b ey e
B padom b mvvas, Banals
ol de sl y g 3 o
Capala & U awee b wtie
by eMatica o trads Se bade
e A )
Vm e e
Lk de Srtermaea b o
iy de owe camad, Voo 4 haw

000 OF LA A N AR A O NS W MO A e S CADeN

€] rol dave de Montermar en la indagacion

10 tewnds b wsialad on o plass
AR Amwrra e tene o
% Py ios S, (vane
M Cawnn e bo U de Vb
por s y oevnben & s Acn
domis v Ownin & b
B UL ol pa woul ) w6
Rawnds o awm o de b
1o “pas cphrw g o
b it rimeden del b v
b buenia S Sonlion Tutais”,
W PRI [rew e o ek
b menbe anas cehdar e, gue
avals al imase maTw e B s
Ay e

MAREO DAL DOt 0R
Sepin ovplen of D Latorwy,
ol B ™ en nonide b probde
b serhen gue st
et evien on s medova
“Cnando hey ¢ docrr. mva s
PUTORAL N 8 e S
Odum ATV kM AT ) S
PO vt prosd e Je be
enfermedal o tanto, o s
Bownos ke evtroona s y o
B v ol B A, v 4
temey mores Lo b by e
T8 prosda i Cemaces gar b
whdua cnerbenyvnds o mae
N

£ Seecnn de ONN L
Taen ccEmenta pav b canakey
S wades h I AR TRAE T

OCamvrw b Coniim o oot ety s ol Uhir show ' B Mirtemas
L O L0 (o y Bt o »olwe beowtes I« sl on (Niw.
con s Se Oreuerta shes Sedado 4 L explorsoon de s )

Bad ¥ W T o, st e an. Wit Serte 2 L F e utel

Go Cwrviim Gt M de U G0 Valpuar s #ve evpacn S0 o
A (N P e it ado s of (etre mtee i R e
O eroc e CONY de 4 mano de i Sewtr Gracan s ey
R N e e S TR )

Wi Wortermas S el o7 10t A0 AT e MO Lumers
e e bl me o (et g Preeren N il de Cave o b
L8 00 W 0t Lambatn D hO@aron i Dsimwnte ol Or Ramon

Latrre On Frammis Beaaniyy s Ora Cocka sadaign otra

Prames N sl 00 (o Nt s

Lo baper v ommmon, enderined g
O arteviaads per wn o
I et anas 8¢ b preveen
sengurn s Apue (e on
O e e ks 3¢
wadhs Frandon cndecw 2 s
jusdogia M o s rame o
e R kAL
T T ey & gren
yala s (e y corvm peabhe
[ T

N oo, By s bes
A& wmesaga o Revats s e
o ed T Besanlite, ot Iv Laas
e, y of cemtifico poven &t
CINV. s Pobs Camtillls
o 8 wvestgadees & Lo Lwe
verskiad de Chicage, g

ewde | ownades S iaww v
by O pen s Damadow By
B TEaton canaden won s e
portanes pur s o el & b
proveim arveriad y e comtr e
G bes wvevedan . wtals
LY

La s & Phambea b ool
e pa prde begar o mede
E L A e A Y
W e, (Y ¢ W e
o B L D s Bdema B
e Qe Bacw wrwm CEnwenta
Bl — E R T
Wy Ao s, e Segs
B R
18 Brgem pasa rvtinliar ne
PUE RNt SRy o



CINV ANNUAL PROGRESS REPORT — 2015

10) Agreement between CINV and the Max Planck Society will place Valparaiso in the
orbit of world science
Web Page: El Mostrador.
Date: March 20, 2015
Link: www.elmostrador.cl

Scope: National

El acuerdo se firmo en la Escuela de Derecho de la Universidad de Valparaiso

Millonario convenio en Neurociencias ubica a
Valparaiso en la 6rbita de la ciencia mundial

Gracias a una importante alianza entre el Ministerio de Educacion e Investizgacion de Alemania; Institutos
Max Planck, Cantro Interdizciplinario de Neurociencia de la Universidad de Valparaiso. la Universidad de
Valparaizo y la Iniciativa Cientifica Milenio, dos millones de dolares se invertiran en el puerto para
estimular la ciencia joven. Para esto se seleccionara a dos cientificos jovenes de excelencia, provenientes
de Chile o del extranjero. quienes seran invitados a radicarss en la ciudad portefia y desde alli organizar su
investigacion en neurociencia, durante cinco anos,

por CULTURA+CIUDAD, EL MAGAZINE DE EL MOSTRADOR ] ENVIAR & RECTIFICAR (=l WPRMI

En la ciudad de Valparaiso se invertiran dos millones de dolares para incentivar la ciencia
joven, durante un periodo de siete afios. Esta propuesta se materializara gracias a un
convenio suscrito en las ultimas horas, por representantes del Ministerio de Educacion e
Investigacion de Alemania; Institutos Max Planck; Centro Interdisciplinario de Neurociencia
de la Universidad de Valparaiso, CINV, Iniciativa Cientifica Milenio y Universidad de
Valparaiso.
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11) Two million dollars will be invested to support young science in Valparaiso
Web Page: UCV Radio Valparaiso
Date: March 23, 2015
Link: www.ucvradio.cl
Scope: National

En Valparaiso se invertiran dos millones de délares para
incentivar la ciencia joven

31 ce marzo dg 2013

Se premiara a dos investigadores de excelencia, quienes desarrollaran libremente sus provectos
durante un periodo de siete anos.

En la ciudad de Valparaiso se invertiran dos
millones de dolares para incentivar la ciencia
joven, durante un periodo de siete anios. Esta
propuesta se materializara gracias a un convenio
suscrito en las ltimas horas, por representantes
del Ministerio de Educacion e Investigacion de
Alemania; Institutos Max Planck; Centro
Interdisciplinario de Neurociencia de la
Universidad de Valparaiso, CINV, Iniciativa
Cientifica Milenio v Universidad de Valparaiso.
Esta es la primera colaboracion formal de los
Institutos Max Planck con una institucion chilena. El modelo de financiamiento es inico en Ameérica
Latina, Mediante esta alianza, se seleccionara a dos cientificos jovenes de excelencia, provenientes de
Chile o del extranjero. Estos seran invitados a radicarse en la cindad portefia v desde alli organizar su
investigacion en neurociencia, durante cinco anos. Para estos fines, el CINV entregara 150 mil dolares
anuales a cada investigador seleccionado, quienes van a poder disponer libremente de los recursos
para ejecutar su provecto cientifico.

“Los beneficiados seran completamente libres en el uso de los recursos. Cada cual vera como los
administra y quién integra a sus equipos de trabajo. A partir del cuarto afio deberan emitir un informe
v, de acuerdo a los resultados, podran recibir otros dos afios de financiamiento. en forma adicional”,
explico el director del Instituto Milenio CINV, Dr. Ramon Latorre. Este modelo ha sido aplicado en
Alemania y Estados Unidos, asegurando generaciones de cientificos de excelencia.

Semillero de futuros premios Nobel

El directivo del Centro Interdisciplinario de Neurociencia comento que “estamos muy optimistas con
esta modalidad libre de trabajo, ya que asi se han desarrollado los grandes investigadores v cientificos
mundiales, v se han forjado Premios Nobeles. Esperamos, gracias a la Sociedad Max Planck, al apoyo
de la Iniciativa Cientifica Milenio y la Universidad de Valparaiso, convertirnos también en el semillero
de grandes cientificos”, acotd.

Firma de convenio

El acuerdo de cooperacion. que lleva por nombre “Grupos Tandem Max Planck- CINV en
Investigacion en Neurociencia”, se firmé en la Escuela de Derecho de la Universidad de Valparaiso, en
una ceremonia encabezada por la primera autoridad universitaria, Dr. Aldo Valle; el director del
Instituto Milenio CINV, Dr. Ramdn Latorre; el director general del Ministerio de Educacion e
Investigacion de Alemania, Dr. Volker Rieke: Andreas Trepte, representante del Instituto Mack Plank,
v 1a recién nombrada Directora Ejecutiva de la Iniciativa Cientifica Milenio, Virginia Garreton.

En la oportunidad, el rector del UV sefialo sentirse honrado de formar parte de esta iniciativa. “Junto
a Max Planck, queremos que Valparaiso sea un referente de 1a ciencia en esta disciplina. Por eso,
desde la Universidad, vamos a participar en el fortalecimiento del CINV y sus capacidades, apoyando
el desarrollo e integridad de las ciencias, que es un bien que la humanidad necesita”,
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12) Chilean squid is used to develop drugs against pain
Web Page: Diario Publimetro
Date: February 17, 2015
Link: www.publimetro.cl
Scope: National

Utilizan jibia chilena en estudio para
crear farmacos contra dolores

Doctores Francisco Bezanilla, de la U. de Chicago, y Ramon Latorre, director del Centro Interdisciplinario de Neurociencia, U. de
Valparaiso, exploran funcionamiento eléctrico de estos calamares.

3 recomonco IR AT CUE

Generar farmacos pars inhibir fuertes dolores corporsles. es uno de los avances que podria ser facilitado
gracias a las investigaciones de cientificos chilenos los Doctores Francisco Bezanills, profesor de s
Universidad de Chicago, y Ramén Latorre, director del Centro Interdisciplinario de Neurociencis, de la
Universidad de Valparaiso, CINV.

Utilizando Ia jibia, un calamar gigante de nuestras cosas, los investigadores estén abocados s estudiar
los axones de ests especie -aquellas prolongsciones de las neuronas que se conectan con &l sistems
nervioso- y que, debido a su gran tamafio, hacen posible comprender cémo funcions el impulso nervioso
y los procesos eléctricos. comunes s todos los seres vivos.
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13) Interview with Dr. Francisco Bezanilla.
TV Channel: TVN Sefal Internacional. Programa Conectados
Date: March 312015
Link: http://www.audionoticias.net/videos/llambias/llambias2.htm
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14) US$ 2 Million initiative is launched to investigate Neuroscience in Valparaiso
Magazine: Qué Pasa
Date: March 20, 2015

Scope: National

105

[ Qué pasa |

En Breve

0J0S DE LA LLAVE

LA NUEVA CARA DE
INTEGRAMEDICA

1Ta pasado mée de un afio deede la compra
del 56% de Cruz Blanca Salud —ligada ala
familia Said— por parte del grupo interna-
cional British United Provident Association
(BUDA), pero algunos cambios recién se
empezaran a notar de ahora en adelante.
El lunes 23 de marzo llegar al pais Stuart
Fletcher, CEO del conglomerado interna-
cional. Su visita no solo contempla una
serie de reuniones, sino que marcara el
puntapi¢ de un proceso de cambio de mar-
ca de los centros de Integramédica, los
cuales a partir de los proximos dias empe-
zardn a asimilarse a los otros recintos que
BUPA manejaen los distintos paisesenlos
que tiene presencia.

Segtin cuentan desde laempresa, la transi-
cionalanuevamarcaserd paulatina. En una
primera etapase leerd “Integramédica, par-
te de BUPA”, en los logos que aparecen en
las fachadas de los edificios en los cuales
operalared. El primer centro que cambia-
ra su apariencia serd Integramédica
Manquehue, el cual estaubicado en laave-
nida del mismo nombre. En élse ha estado
trabajando durante los tltimos dias para
implementarla nuevaimagen corporativa
que Fletcher lanzard en su visita.

0809

LANZAN FONDO DE US$ 2 MILLONES PARA
INVESTIGAR NEUROCIENCIA EN VALPARAISO

Elacuerdo, que fue firmado esta semana
por el Instituto Max Planck de Alema-
nia, el centro cientifico mas importante
del mundo; el Ministerio de Educacion de
ese pais; el Centro Interdisciplinario de
Neurocienciade la Universidad de Valpa-
raiso y la Iniciativa Cientifica Milenio,
tiene un objetivo: atraer ados delas men-
tes jovenes mas brillantes del planeta a
vivir en los cerros de Valparaiso.

Para eso, lanzaron un fondo de US$ 2 mi-
llones de délares para dos investigadores
jovenes —150 mil délares anuales para
cada uno—, por cinco aios, para que rea-
licen investigaci de vanguardia en
neurociencia, de tematica libre.
Elacuerdo es la primera colaboracién en
Chile del Instituto Max Planck, que cuen-
ta con 80 centros en Alemania con mas
de 40 mil cientificos.

VOCERA DEL ANTIPOPULISMO

VISITA CHILE

En septiembre de 2014, la politéloga guate-
malteca Gloria Alvarez, subié al estrado del
primer Parlamento Iberoamericano de la Ju-
| ventud paradar undiscurso antipopulista que
provocd gran revuelo por sus cuestionamien-
tos alos gobiernos latinoamericanos, y el video
de su intervencion se viralizo en las redes so-
ciales, sumando mas de un millon de visitas. La
analista fuc invitada a Chile para participaren
una charla en la Universidad Adolfo Ibaiez,
programada para el 22 de abril, en la que Alva-
rez hablara sobre el uso de las tecnologias
contra el populismo. Al dia siguiente, partici-
paréden lasede de la Fundacion parael Progreso

enuna conferencia con labloguera cubana Yoa-
ni Sdnchez, quien viene a Chile invitada por la

plataforma La Otra Mirada.
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15) Agreement will enhance Neuroscience in Valparaiso
Newspaper: EI Mercurio de Valparaiso
Date: March 20, 2015
Scope: Regional

Convenio permitira
potenciar el areade
la neurociencia

VALPARAISO. Instituto aleman y UV
SJirmaron acuerdo por siete anos.

///4— E

g -

US$2 MILLONES SE ENTRAGARAN PARA REALIZAR LAS INVESTIGACIONES

‘ ‘ ara nosotros es un
P paso importante el
acuerdo que he-
mos alcanzado, ya que viene a
coronar el trabajo que desde ha-
ce dos décadas se realiza con el
Centro Interdisciplinario de
Neurociencia de la Universidad
de Valparaiso™. Asi se refirio el
director de la oficina de la socie-
dad Max Planck para Latinoa-
meérica, Adreas Trepte, al conve-
nioalcanzado por la entidad ale-
mana con el Centro Interdiscipli-
nario de Neurociencia (CINV).
El acuerdo permitira desti-
nar dos millones de dolares
por un periodo de siete anos,
para investigaciones en el am-
bito de la neurociencia, en
donde se seleccionaran a dos
cientificos de excelencia quie-
nes llegaran a valparaiso para
realizar su investigacion.
“Para nosotros era impor-
tante institucionalizar la coo-
peracion entre los institutos de
ambos paises. Estoserael pun-
to inicial para los futuros pro-
yectos de neurociencia que se
quieran realizar y, de paso, po-
tenciar el area de la neurocien-
cia en el pais. Asi, muchosde

S

Vo =

los mejores cientificos de Ale-
mania, el resto del mundo y
Chile, van a querer venir hasta
Valparaiso a realizar sus inves-

tgaciones”, expreso Tropte.

GRAN SEMILLERO
Ramon Latorre, director del
Centro Interdisciplinario de
Neurociencia (CINV), indico
que el convenio reafirma el
buen trabajo que ha estado ha-
ciendo el instituto para posicio-
nar ala Region como una de las
lideres en Latinoamérica en
materia de neurociencia.
“Estamos muy expectantes
de los resultados que tendra es-
te acuerdo. Los otros conve-
nios que ha realizado Max
Planck ha entregado a la cien-
cia grandes investigadores y
cientificos a nivel mundial y
NOosotros queremaos seguir ese
camino. Queremos convertir-
nos en un semillero de grandes
cientificos y ser un faro de la
ciencia”, indicé Latorre.
Asimismo, detallé que el
CINV entregara $75 millones
anuales a cada investigador se-
leccionado para ejecutar su
proyecto. 3
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Newspaper: El Mercurio
Date: March 25,2015

Scope: National

EL MERCURIO
MIERCOLES 25 DE MARZO DE 2015

16) Getting up in the dark affects Chileans, especially in winter

e CIENCIA » TECNOLOGIA

Consecuencias de haber optado por continuar con el horario de verano:

Levantarse sin luz afectard a los
chilenos, sobre todo en invierno

Aunque es posible acostumbrarse, mananas mds oscuras suponen menos rendimiento y mds
riesgo de accidentes. Especialistas comentan beneficios y perjuicios de este horario constante.

M. CORDANO

ueron truenos los que ayer

F iluminaron el despertar de la
capital. Sin su aparicion oca-
stonal, se tratd de una mafana oscu-
ra para los miles de trabajadores y
escolares que comenzaron su rutina
antes de las 7:48 am, hora en la que
se estima que amanecid en Santiago.
El fendmeno de empezar el dia
cuando todavia estd oscuro no serd
unao esporddico. Tras la decision de
dejar el drea continental del pafs con
el huso horario -3 (lo que antes lla-
mdbamaos horario de verano), en in-
vierno serd comun que la luz natu-
ral aparezca mds tarde de lo acos-
tumbrado, sintiéndose de mayor
forma 15 dias antes y despuds del
solsticio de invierno, el 21 de junio,
“A medida que nos adentremos
mdsenelinvierno, es probable que
termine amaneciendo tipo 9 am. Y
¢30 va a tener un efecto notable en
la productividad de los trabajado-
res, escolares y en todas las perso-
nas en general”, comenta Gustavo
Dinz, economista del Instituto Li-
bertad. “Es probable que empie-
cen a aparecer distintos sindro-
mes, entre ellos, la fatiga y el es-
trés, Eso afecta la productividad,
porque aumenta el nimero de li-
cencias, y por ende, ¢l ausentismo

_Productivos de noche

"El consumo chileno de energia se asocla con levantarse no muy tem-
prano, con quedarse con la luz prendida hasta tarde y con un méximo
de consumo en la noche. A media tarde no es demasiado lo que se hace;
al contrario de los pafses mds desarrollados, donde la gente se acuesta
temprano para levantarse antes”, comenta —respecto a las costum-
bres del pais— David Watts, académico del grupo de Energia de la
Universidad Catolica, parte de la Facultad de Tngenierfa,

laboral. Las empresas que traba-
jan con sistemas de turno, segura-
mente van a verse obligadas a au-
mentar su numero, porque van a
existir problemas de retencidn®.
Aunque hay un amplio espec-
tro de cifras y variables a consi-
derar, Dfaz se atreve a pronosti-
car que én un afo “vamos a per-
der del orden de medio punto a
un punto de productividad solo
por efecto del cambio de hora”.
Esto, seglin aproximaciones ted-
ricas que consideran rendimien-
toen intervalos con mds 0 menos
luz y datos de asistencia laboral
Je distintas asociacione.
Para John Ewer, inv

tigador
del Centro Interdisciplinario de
Neurociencia de la Universidad de

Valparafso, la idea de mantener un
horario es buena, pero le parece
poco correcta la opeidn de haber

jcula cerca de la mitad de los vehfcu-
los que lo hacen en el resto del dia,
segun un estudio de la Comisidn
Nacional de Seguridad del Transito,
hasta el 2013, més del 40% de los ac-
cidentes viales ocurrieron en la no-

che 0 madrugada

escogido el horario de verano por
sobre el de invierno, en el que, a di-
ferencia de lo que se espera actual-
mente, amaneceria mds temprano y
oscurecerfa antes,

“Para nosotros, que somos ani-
males diurnos, la luz natural es su-
per importante para organizar el
dia. Y eso se vaa ver poco en invier-
no: las personas van a estar levan-
tindose completamente a oscuras”

En casos extremos, el efecto pue-
de ser muy perjudicial para quienes
sufren de depresion estacional,
plantea el especialista, quien en el
ultimo tiempo se ha dedicado a es-
tudiar en torno al reloj bioldgico de
los seres vivos

Asimismo, dice sentirse preocu-
pado por los efectos que esto puede
tener en la seguridad: menos luz en
las mananas supone mids accidentes
de trdnsito. Aunque a esa hora cir-

Aprovechar tardes

Leonardo Serra, especialista del
Centro del Suefio de la Clinica Ale-
mana, concuerdacon laidea de man-
tener horario, pero a diferencia de
Dfaz, no ve mayores problemas con
¢l horario actual,

“Hay que considerar que es una
gran ventaja tener luz cuando se estd
en lacasa. De esta forma, la gente se
motiva a hacer mis cosas al aire li-
bre, y se gana en el sentido anfmico;
no sientes que se te acabé el dia
cuando llegas de vuelta del trabajo.
Es una sensacion psicoldgica agra-
dable”, indica el neurdlogo

“Si uno sigue con su vida normal, es
probable que no se dé ni cuenta, Desde
¢l punto de vista fisico y ongdnico, con
el tiempo no es dificil adaptanse”, dice
“En Chile no estamas muy acostum-
brados a aprovechar la mafana, es po-
cala gente que madruga, Encambio, la
gente sfsale en las tardes. Son cada vez
mits los que hacen deportes y aprove-
chan ese horano”,
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17) Japanese scientist in Valparaiso presents new methods to curb neurological diseases
Web Page: UCV Radio Valparaiso
Date: April 6, 2015
Link: www.ucvradio.cl
Scope: National
Cientifico japonés present6 en Valparaiso nuevos métodos
para frenar enfermedades neurologicas

deadbnlic s

Dr. Akio Suzumura, dio a conocer estrategia para proteger a las neuronas, v ayudar a enfrentar
enfermedades tales como el Parkinson, ELA, Alzheimer v Esclerosis Multiple.

Actividad organizada por el Centro Interdisciplinario de Neurociencia, de 1a U. de Valparaiso, se
desarrollo por primera vez en Latinoameérica.

Bloquear unas estructuras del cerebro llamadas
hemicanales, es uno de los nuevos blancos
terapéuticos que se estudian en el mundo, para
proteger a las neuronas y frenar el desarrollo de
enfermedades neuroldgicas como Parkinson, ELA,
esclerosis muiltiple y Alzheimer. En este frente
trabaja el investicador japonés, Dr. Akio
Suzumura, quien visitd Chile para exponer sus
altimos hallazgos, en el marco del Congreso
Internacional Gap Junction 2015, organizado por
el Centro Interdisciplinario de Neurociencia, de la
Universidad de Valparaiso, CINV.

El profesor del Instituto Nacional de Ciencias Fisiologicas de Okazaki, v editor de la revista
internacional Plos One, dicto su charla en el Parque Cultural de Valparaiso, durante esta jornada
cientifica que por primera vez se realiza en América Latina. La actividad conto con la presencia de 150
investigadores procedentes de diversos paises, tales como, Canada, Estados Unidos, Alemania,
Bélgica, Reino Unido, Suiza, China, Uruguay v Chile, entre otros. Durante esta conferencia
Internacional se abordaron tematicas relacionadas con diferentes patologias, como son las
enfermedades neurologicas, arritmias cardiacas, sordera, cancer y distrofias musculares.

Mecanismo de proteccion

Estudios del Dr. Akio Suzumura y del CINV, han demostrado que ante ciertas enfermedades como las
neurodegenerativas, existe una sobreexpresion de estos hemicanales — estructuras que actdan como
conductos de communicacion entre las células v el medio extracelular-. Debido a ello, el investigador
japonés ha realizado estudios en modelos in vivo, que nuestran que bloqueando esas estructuras, se
puede frenar la progresion de varias enfermedades neurologicas de alta incidencia en el mundo.

La investigacion del Dr. Suzumura se enfoca en las microglias glias, células del cerebro relacionadas
con el sistema inmune v que se activan en diversas patologias. Se ha observado que estas células
gliales se comunican entre si a través de canales v hemicanales de Uniones en Hendidura, y que al
momento de activarse, generan un estado inflamatorio en el sistema nervioso, que resulta nocivo para
las neuronas.

“Hay muchos desordenes neurodegenerativos como Hungtinton, Alzheimer, Esclerosis Lateral
Amiotrofica, o Parkinson, cuyo origen es diferente, pero tienen como factor comin que en todos los
casos se activan unas células llamadas microglias. Estas células liberan un neurotransmisor que es el
glutamato, el cual en altas concentraciones resulta toxico para la neurona. A raiz de esto encontramos
una molécula que bloquea los hemicanales v 1a liberacion de glutamato, protegiendo a la neurona. Lo
hemos probado en distintos modelos animales de enfermedades humanas neurodegenerativas,
constituyendo asi un hallazgo importante v prometedor en el tratamiento para diferentes patologias”,
explico el Dr. Akio Suzumura,

18) New method presented in Valparaiso to combat neurological diseases
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Newspaper: ElI Mercurio de Valparaiso

Date: April 7, 2015

Scope: Regional

EL PROFESOR AKIO SUZUMURA Y EL PROFESOR JUAN CARLOS SAEZ.

Presentan en Valparaiso
nuevo método contra
males neurologicos

CIENCIA. Investigacion de cientifico
japonés cambia paradigma de analisis.

loquear unas estructu-
ras del cerebro llama-
das hemicanales es uno

de los nuevos blancos terapéu-

ticos que se estudian en el
mundo para proteger a las neu-

ronas y frenar el desarrollo de
enfermedades neurologicas
como Parkinson, ELA, esclero-
sis maltiple y Alzheimer.

En este frente trabaja el in-
vestigador japonés, Dr. Akio
Suzumura, quien visité Valpa-
raiso para exponer sus tltimos
hallazgos, en el marco del Con-
greso Internacional Gap Junc-
tion 2015, organizado por el
Centro Interdisciplinario de
Neurociencia, de la Universi-
dad de valparaiso, CINV.

El profesor del Instituto Na-
cional de Ciencias Fisiologicas
de Okazaki, y editor de la revis-
ta internacional Plos One, dic-
t6 su charla en el Parque Cultu-
ral de valparaiso, ante 150 in-
vestigadores procedentes de
diversos paises, como Canada,
Estados Unidos, Alemania, Bél-
gica, Reino Unido, Suiza, Chi-
na, Uruguay y Chile.

Estudios del Dr. Akio Suzu-
mura y del CINV, han demos-
wrado que ante ciertas enfer-
medades como las neurodege-
nerativas, existe una sobreex-
presion de estos hemicanales -
estructuras que actian como
conductos de comunicacion

Hallazgos chilenos
en centro porteiio

®El Dr. Juan Carlos Saez, in-

vestigador de CINV, también
tiene protagonismo en los

descubrimientos sobre el ce-
rebro. De hecho, él fue uno
de los investigadores que
confirma la existencia de los
hemicanales. Asimismo, des-
cubrié que en algunas pato-
logias el niumero de éstosy
su tiempo de apertura au-
mentan mas de lo requerido,
fomentando con ello una ex-
cesivaentradade calcioala
célula, lo que resultaba muy
nocivo para el organismo.

entre las células y el medio ex-
tracelular-. Debidoa ello, elin-
vestigador japonés ha realiza-
do estudios en modelos vivos,
que muestran que bloqueando
esas estructuras, se puede fre-
nar la progresion de varias en-
fermedades neurologicas de al-
ta incidencia en el mundo.
“Hay muchos desordenes
neurodegenerativos como
Hungtinton, Alzheimer, Escle-
rosis Lateral Amiotrofica o
Parkinson, cuyo origen es dife-
rente, pero tienen como factor
comun que se activan unas cé-
lulas llamadas microglias”, ex-
plicé Suzumura. o3
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19) Japanese scientist presented in Valparaiso methods to slow neurological diseases
Web Page: Soy Chile
Date: April 7, 2015
Link: www.soychile.cl
Scope: National

Cientifico japonés expuso en Valparaiso
métodos para frenar enfermedades
neurolégicas

El doctor Akio Suzumura visitd el pais para asistir al Congreso
Internacional Gap Junction 2015, organizado por el Centro
Interdisciplinario de Neurociencia, de fa Universidad de Valparaiso,
donde dio a conocer su estrategia para proteger a las neuronas, y
ayudar a enfrentar enfermedades tales como el Parkinson, ELA, o o @ o e
Alzheimer y Esclerosis Miltipie. W Seguir a @soyvalparaiso

#NEUROCIENCIA
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20) Tips for caring for the brain and delaying its deterioration
Newspaper: El Mercurio
Date: April 8, 2015

Soe: National _

ayuda a reducir
A estrés, que es
un factor que

dana el cerebro.

~ Abril

v
es%aré dedicado a e

5.

b L

ducar sobre este érgano:

Consejos para cuidar el cerebro
poder retrasar su deterioro

El desafio es que debido al envejecimiento de la poblacién y al déficit de especialistas, las
personas deberdn hacerse responsables de su salud, adquiriendo buenos habitos de vida.

SEBASTIAN URBINA

| cerebro se ha transformado
E en el drgano mds célebre de

la investigacidn médica ac-
tual. Miles de cientificos trabajan
en todo el mundo para entender su
funcionamiento en tiempao real, lo
que ayudard a entender ¢cémo las
personas piensan, sienten, apren-
den, recuerdan y se mueven.

Algo que, de paso, permitird brin-
dar mejores tratamientos a millones
de personas con depresion, alzhéi-
mer, esquizofrenia, epilepsia y au-
tismo, entre otras enfermedades.

Pero lograr esto es un gran desa-
fio, ya que la poblacion estd enveje-
ciendo rdpidamente y las enferme-
dades neurodegenerativas van en
aumento. “Estamos viviendo mu-

cho mds, por lo que no habrd espe-
cialistas suficientes para todos. Por
esta razon, cada persona debe ha-
cerse responsable de su salud, debe
aprender a cuidarse”, explica el
doctor Walter Feuerhake, neurdlo-
®o y director de la campaia educa-
tiva sobre el cerebro que realiza es-
te mes la Sociedad Chilena de Neu-
rologfa, Psiquiatria y Neurocirugla

Prevencion es crucial

En Chile muere un adulto cada
hora por un atague cerebral; es de
cir, mids de 8,700 fallecidos al afo
por una causa prevenible

“La edad es o dnico que no se
puede modificar como factor de
riesgo”, dice el doctor Feuerhake.
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El cerebro necesita descansar para s buen funcionamiento, pero para ello es nece-

médica (BNI). “Hay que usarlo pa-
ra mantener vivas sus conexiones.
Para esto es bueno leer, memorizar
v hacer puzzles”, explica. Tampoco
hay que olvidar los momentos de
esparcimiento, paseos y descanso,
que permiten reducir el estrés que
1danaal carehro

ULro Hanco en el que se trabaja es
en la investigacidn que busca una
cura del alzhéimer y el pdrkinson,
seguin explica el doctor Ramén La-
torre, director del Centro Interdis-
ciplinario de Neurociencia de la U,
de Valparaiso (CINV). “Hoy se ha-
cen trabajos usando desde modelos
animales hasta la aplicacion de cé-
lulas madre, todos con el fin de re-
cuperar el sistema nervioso y Hegar
a viejos con un cerebro que funcio-
ne bien”, dice.

sario que tenga un suefo de buena calidad, lo que no se consigue en cualquier amblente

Lo demis es parte del autocuidado,
como no fumar, no abusar del alco-
hol, reducir el consumo de sal, de
azucar y de grasa animal, y hacer
ejercicio en forma regular,

E3 necesario tener en cuenta gue
lo habitual es que las personas por
sobre los 50 afos tienen varias en-
fermedades, como hipertension o
diabetes, que es necesario mante-

ner bien controladas para no afectar
al cerebro. “Esto permite envejecer
con buena salud, porque si no, no
tiene mucho sentido”, advierte
Claudia Cdrcamo, neurdloga de la
Red de Salud UC Christus.
Lambien nay que manwener acti-
vo al cerebro, agrega la doctora So-
ledad Matus, investigadora del Ins-
tituto Milenio de Neurociencia Bio-

Y en el peor escenario, si se pro-
duce unataque cerebral, ¢l neurd-
logo Roberto Maturana, director
médico de Clinica Los Coihues,
aconseja una rehabilitacion lo
mais temprana posible y por el
4 tlempo necesario. No hay que ol-

vidar que el cerebro es pldstico

durante toda su vida,

Segun José Ignacio Egafta, médi-
co del Laboratorio de Neurosiste-
mas de la Facultad de Medicina de
la U, de Chile, la investigacidn ac-
tual permitird develar un gran
misterio, El hecho de que simples
redes de neuronas “interactian
para dar lugar a algo superior, mas
metafisico, como son ¢l lenguaje, el
pensamiento, el aprendizaje o la
personalidad”
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21) Japanese scientist in Chile presents new methods to slow neurological diseases
Web Page: Noticias TVN
Date: April 8, 2015
Link: lwww.24horas.cl
Scope: National

Cientifico japonés presenta en Chile nuevos
meétodos para frenar enfermedades
neurologicas

Dr. Akio Suzumura, dio a conocer estrategia para proteger a las neuronas, y ayudar a
enfrentar enfermedades tales como el Parkinson, ELA. Alzheimer y Esclerosis Muttiple.

POR 24HORAS.CL TVN

LR RS B compate . 3+ Compartir |Emall =} imprimir m

s 2 3 0

Bloguear unas estructuras del cerebro llamadas hemicanales, &5 uno de los nusvos

O 8 blancos terapéuticos que s2 estudian en el mundo, para proteger 3 I35 neuronas y
frenar el desarrollo de enfermedades neuroldgicas como Farkinson, ELA, esclerosis
multiple y Alzhsimer. En estz frente trabaja el investigador japones, Dr. Akio
Suzumura, quien visitd Chile para exponer sus dtimos hallazgos, en el marce del
Congreso Internacional Gap Junction 2015, organizado por el Centro Interdisciplinario
de Neurocienciz, de la Universidad de Valparaiso, CINV.

El profesor del Instituto Nacional de Ciencias Fisiologicas de Okazzki, y editor de Iz
revista intemnacional Plos One, dictd su charlz en el Pargue Cultura! de Valparaiso,
durante esta jornada cientifica gque por primera vez se realiza en America Latina. La
actividad contd con la presencia de 130 investigadores procedentss de diversos
paises, tales como, Canada, Estados Unidos, Alemania, Bélgica, Reino Unido, Suiza,
China, Uruguay y Chile, entre otros. Durante esta conferencia Internacional se
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22) New methods to slow neurological diseases

113

Web Page: El Mostrador.
Date: April 8, 2015
Link: www.elmostrador.cl
Scope: National

Nuevos métodos para frenar enfermedades
neurologicas

Dr. Akio Suzumura, dio a conocer esirategia para proteger a las neuronas, y ayudar a
enfrentar enfermedades tales como el Parkinson, ELA, Alzheimer y Esclerosis Maltiple.

por AGENCIAS [[]ENVAR g RECTIFICAR (L) WPRWIR

Bloquear unas estructuras del cerebro llamadas hemicanales, es
uno de los nuevos blancos terapéuticos que se estudian en el
mundo, para proteger a las neuronas v frenar el desarrollo de
enfermedades neuroldgicas como Parkinson, ELA, esclerosis
multiple y Alzheimer. En este frente trabaja el investigador
japoneés, Dr. Akio Suzumura, quien visito Chile para exponer sus
ultimos hallazgos, en el marco del Congreso Internacional Gap
(25 Junction 2015, organizado por el Centro Interdisciplinario de
Neurociencia, de la Universidad de Valparaiso, CINV.

W Twittear < 21
I e El profesor del Instituto Nacional de Ciencias Fisiologicas de
$4l 1 Okazaki, v editor de la revista internacional Plos One, dict6 su

charla en el Parque Cultural de Valparaiso, durante esta jornada

cientifica que por primera vez se realiza en América Latina. La
actividad conto con la presencia de 150 investigadores procedentes de diversos paises, tales como,
Canada, Estados Unidos, Alemania, Bélgica, Reino Unido, Suiza, China, Uruguay y Chile, entre
otros. Durante esta conferencia Internacional se abordaron tematicas relacionadas con diferentes
patologias, como son las enfermedades neuroldgicas, arritmias cardiacas, sordera, cancer v
distrofias musculares.

MECANISMO DE PROTECCION

Estudios del Dr. Akio Suzumura y del CINV, han demostrado que ante ciertas enfermedades como
las neurodegenerativas, existe una sobreexpresion de estos hemicanales — estructuras que actian
como conductos de comunicacion entre las células y el medio extracelular-. Debido a ello, el
investigador japoneés ha realizado estudios en modelos in vivo, que muestran que bloqueando esas
estructuras, se puede frenar la progresion de varias enfermedades neurologicas de alta incidencia
en el mundo.


http://www.audionoticias.net/videos/llambias/llambiasradio.htm

CINV ANNUAL PROGRESS REPORT — 2015

23) Japanese scientist presents advances in neurology in Congress in Valparaiso
Newspaper: El Mercurio de Valparaiso
Date: April 20, 2015
Scope: Regional

Vida social EL MERCURIO DE VALPARAISO | Sébado 18 de abril de 2015125

Cientifico japonés presento adelantos en
neurologia durante congreso en Valparaiso

- \ P >

Ny _ e T T

Fotografia: Media Training Consultores

pemoreno@mercuriovalpo.cl

Dr. Akio Suzumura, cientifico japonés del Instituto Nacional de
Ciencias Fisiologicas de Okazaki, presenté en el Parque Cultural
de Valparaiso sus investigaciones sobre nuevos métodos para fre-
nar enfermedades neurologicas, tales como Parkinson, ELA,
Alzheimer y Esclerosis Miltiple. Estos hallaz fueron expues-
tos en el marco del Congreso Internacional Gap Junction 2015, or-
ganizado por el Centro Interdisciplinario de Neurociencia de la
Universidad de Valparaiso (CINV). La actividad, que por primera
vezse realizo en América Latina, cont6 con la participacion de 150
investigadores procedentes de Canada, Estados Unidos, Alema- = P . .

nia, Bélgica, Reino Unido, Suiza, China, Uruguay y Chile, entre  Dr. Akio Suzumura de Japdn, y Dr. Juan Carlos Saez, investigador Centro Inter-
Otros paises. g disci i iencia de la Universi iso (CINV).

e o2 .

Vytas Verselis, Escuela Medicina Albert Einstein, Estados Unidos; Marwan El

LS \ \(

d

— 3 » 8
Klaus Willecke, Universidad de Bonn, Alemania, y Dr. Oliver Schmachtenberg,
i i G isciplinario d iencia, Universidad de Valpa- Sabban, de Beirut; L idad d kland y Virgis = ! |
raiso CINV. Valiunas, Universidad de Stony Brook, Estados Unidos. Michael Maes; Laura Walrave y Yeri Kim, Universidad de Auckland, Australia.
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24) In Valparaiso two million dollars will be invested in young scientists
Newspaper: El Mercurio
Date: April 26, 2015
Scope: National

. EL MERCURIO .

ECONOMIA Y NEGOCIOS

Acuerdo:

En Valparaiso se invertiran dos millones
de dolares en cientificos jovenes

En la ciudad de Valparaiso se
invertiran dos millones de
dolares para incentivar la
ciencia joven, durante un
periodo de siete afos. Esta
propuesta se materializara
gracias a un convenio suscrito
por representantes del
Ministerio de Educacion e
Investigacién de Alemania;
Institutos Max Planck; Centro
Interdisciplinario de
Neurociencia de la Universidad
de Valparaiso, CINV, Iniciativa
Cientifica Milenio y Universidad
de Valparaiso.

Mediante esta alianza, se
seleccionari a dos cientificos
jovenes de excelencia,
provenientes de Chile o del
extranjero. Estos seran
invitados a radicarse en la

Andreas Trepte, director para América Latina de Institutos Max-Planck; Volker
Rieke, director general de Ministerio de Educacion e investigacion de Alemania;
Virginia Garretdn, directora Iniciativa Cientifica Milenio; Aldo Valle, rector
Universidad de Valparaiso, y Dr. Raman Latorre, director Centro Interdisciplinario
de la Neuraciencia de Valparaiso.

ciudad portefa y desde alli los recursos para ejecutar su Valparaiso, en una ceremonia
organizar su investigacién en proyecto cientifico. encabezada por la primera
neurociencia, durante siete El acuerdo de cooperacién, autoridad universitaria, Dr.
afos. Para estos fines, el CINV que lleva por nombre “Grupos Aldo Valle.

entregara |50 mil délares Tandem Max Planck- CINV en Este modelo ha sido aplicado
anuales a cada investigador Investigacion en Neurociencia”,  en Alemania y Estados Unidos,
seleccionado, quienes van a se firmo en la Escuela de asegurando generaciones de
poder disponer libremente de Derecho de la Universidad de cientificos de excelencia.
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25) Japanese scientist presents advances in neurology during congress held in
Valparaiso
Newspaper: EI Mercurio
Date: April 27, 2015

Investigacion cientifica:

Cientifico japonés presento
adelantos en neurologia durante
congreso efectuado en Valparaiso

Los doctores Akio
Suzumura y Juan Carlos
Séez, durante seminario
organizada por el Centro

Interdisciplinario de
Neuraciencias, de la
Universidad de
Valparaiso, CINV

Dr. Akio Suzumura,
cientifico japonés del
Instituto Nacional de
Ciencias Fisiolégicas de
Okazaki, presentd en Chile
sus Investigaciones sobre
nuevos métodos para
proteger a las neuronas y
frenar enfermedades
neurolbgicas, tales como:
Parkinson, ELA, Alzhelmer y
Esclerosis Maltiple. Estos
hallazgos, fueron expuestos
en ¢l marco del Congreso
Internacional Gap Junction
2015, organizado por el
Centro Interdisciplinario de
Neurociencia, de la
Universidad de Valparaiso,
CINV,

La actividad, que por
primera vez se realiza en
América Latina, se efectud en
el Parque Cultural de
Valparaiso y conté con la
participacién de 150
Investigadores procedentes
de Canadd, Estados Unidos,
Alemania, Bélglca, Reino
Unido, Suiza, China, Uruguay
y Chile, entre otros paises,

Durante esta conferencia se

abordaron temiticas
relacionadas con
enfermedades neurolégicas,
arritmias cardiacas, sordera,
cincer y distrofias
musculares.

Los estudios del Dr. Akio
Suzumura y del CINV, han
demostrado que ante clertas
enfermedades como las
neurodegenerativas, existe
una sobreexpresion de unas
estructuras cerebrales
llamadas hemicanales -que
actdan como conductos de
comunicacién entre las
células y el medio
extracelular-. A partir de
hallazgo, el investigador
japonés ha realizado

investigaciones en modelos in
vivo, que muestran que
bloqueando esas estructuras,
se puede frenar la progresién
de varias enfermedades
neurolégicas de alta
incidencia en el mundo.

“Encontramos una
molécula que bloquea los
hemicanales y la liberacién
del neurotransmisor
glutamato, protegiendo a la
neurona. Lo hemos probado
en distintos modelos animales
de enfermedades humanas
neurodegenerativas,
constituyendo asi un hallazgo
importante y prometedor en
el tratamiento para diferentes
patologias”, explicé el Dr
Suzumura,
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26) Book travels through Valparaiso and shows “Entertaining” Science
Newspaper: La Estrella de Valparaiso
Date: May 11, 2015
Scope: Regional

Estrellas

Libro recorre Valparaiso y
muestra ciencia “entrete”

“La alegria de la Ciencia”, escrito por
la neurobidloga Kathleen Withlock

ata, unanina portena
c y muy curiosa, es la
protagonista del libro
“La Alegria de la Ciencia”,
unaobrailustrada porlaar-
tista pldstica, Bettiana Cas-
tro, y escrita por Kathleen
Whitlock, directora del pro-
grama “Ciencia Al Tiro" e
investigadora del Centro In-
terdisciplinario de Neuro-
ciencia dela Universidad de
Valparaiso (CINV).
La obra fue presentada
en el Museo de Historia Na-
tural de Valparaiso. La cere-
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monia de lanzamiento fue
encabezada por el rector Al-
do Valle y el director del
CINV, doctor Ramén Lato-
rre. También asistieron los
decanos de las facultades de
Ciencias y Medicina, Juan
Kuznary Antonio Orellana,
respectivamente; la directo-
ra del museo, Loredana
Rosso, junto a investigado-
res, académicos, estudian-
tes de postgrado y alumnos
del programa “Ciencia al Ti-
10”. Kathleen Whitlock des-
tac que el libro estd orien-

tado a ninos y adultos, ade-
mds intenta romper con el
estereotipo que hoy existe
de los cientificos. "Todos
piensan que ciencia es abu-
rrida, peroen realidad es si-
per interesante y entreteni-
da. Ademads, los 12 talleres
—queestdn insertos en el li-

bro— estdn relacionados
con cosas que podemos ha-
cer en la vida, asf los nifos
aprenden a hacer biogds o
reducir la basura para pro-
ducir compost (abono orgd-
nico). Es algo que todos
podemos  aprovechar”,
sostuvo. o

LAESTRELLA | SABADO 9 DE MAYO DE 2015 H

...

KATHLEEN WITHLOCK Y SU LIBRO “LA ALEGRIA DE LA CIENCIA”.




CINV ANNUAL PROGRESS REPORT — 2015

27) The Science Teacher
Magazine: Qué Pasa
Date: June 5, 2015
Scope: National
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LA PROFESORA DE
® o

ciencias

En 2008, la neurobidloga Kathleen
Whitlock fundé en Valparaiso
Ciencia Al Tiro, un programa de
ciencia experimental para ayudara
alummnos de liceos vulnerables, Ya
lanzaron su primer libro.

[ Por Nicolis Alonso // Fotas: Dedvi Missene]

La casona de dos pises, en el cerro Playa Ancha, parece

muestra 3 unos nifos jugando con pdjaros, Tras la fachada
wende, inci) hay otro unespa-
foly una mestiza tocan mGsica, y un pijara se posa sobre
elchelo. Es lunes, y la estadounidense Kathleen Whitloek
(51), i6 1 iscipli Neuro-
clencha de Valparafso, tamblén chelista y artista phistic,
observa esa imagen. Ella la ided, comotoda la casona, que
i vitrales on lns

ntana flo sigui Y bajo bos vitrales situd los mi-

o,y enellos 3 lastrozos

de corebro las muestras Todas las cosas aue transforman
logue e reali unraray her-

maso centro cientifica.
Abre la puerta de una sala y queda claco: 3 la fzquienda hay

actividad nocturna. A laderecha, los microscopios con em-
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Newspaper: El Mercurio
Date: June 6, 2015
Scope: National

* Vida Empresarial

EL MERCURIO

28) Valparaiso: launching of educational book on “The Joy of Science”

B15

119

Ceremonia:

En Valparaiso lanzaron libro educativo
sobre “La Alegria de la Ciencia”

En una ceremonia encabezada
por el Dr. Ramén Latorre,
director del Centro
Interdisciplinario de
Neurociencia de la Universidad
de Valparaiso, CINV, y Aldo
Valle, rector de la U. de
Valparaiso, se realizé el
lanzamiento del libro La Alegria
de la Ciencia, elaborade por la
Dra. Kathleen Whitlock,
investigadora del CINV.

La presentacion de este
material artistico y educativo se
desarrollé en ¢l Museo de
Historia Natural de Valparaiso y
contd con la presencia de
Loredena Rosso, directora del
museo; cientificos, autoridades y
estudiantes de |la escuela
Pacifico, de la ciudad portepa.

CIENCIA Y ARTE

La obra, que cuenta con doce
capitulos y coloridas
ilustraciones, tiene como
protagonista a Cara, personaje
de ficcién que recorre la
geografia del pais y de
Valparaiso —ciudad en la que
vive—, fabricando guarteros
magicos para los pescadores o
un motor simple con imanes,
entre otras tareas, que buscan
ensefar y transmitir la idea de
que “la ciencia es entretenida y
esta en todas partes”, segin
comenta su autora.

Las acuarelas son de Bettiana
Castro y las ilustraciones de
Albert “Alex” Rojas, ambos,
artistas portefos que rescatan

Juan Carlos Garcia, gerente Centro Interdisciplinanio Neurociencia, Universidad
de Valparaiso, CINV; Dr. Ramdn Latorre, director Centro Interdisciplinario
Neuraciencia, Universidad de Valparaiso, CINV; Dra. Kathleen Whitlock,
investigadora CINV y autora del libro; Loredana Rossa, directora Museo Histaria
Natural de Valparaiso, y Aldo Valle, rector Universidad de Valparaiso.

nuestro patrimonio, a través de
paisajes chilenos, como las
Torres del Paine, San Pedro de
Atacama , el Volcan Llaima —en
Regién de La Araucania—, y
principalmente, las calles del
puerto.

Durante el lanzamiento,
Ramén Latorre destacd la
importancia de este proyecto,
que combina ciencia y arte,
como un ejemplo vital para
mejorar el modelo educativo
chileno.

“Hay una falta de educacion
carifiosa en Chile, que ensefie
cédmo acercarse al
descubrimiento, y a ver la
naturaleza directamente. Por

tanto, ejemplos como este
libro son los que pueden
contribuir a mejorar nuestro
pais. Sl los nifios aprenden a
descubrir la verdad desde
pequeiios, probablemente no
tendremos los problemas que
hoy existen™

Por su parte, el rector Aldo
Valle felicité a la Dra. Whitlock
y a los cientificos de CINV.
“Contamos con un centro de
neurociencia, cuyo equipo de
cientificos agrega un sentido
civico y social que nos llena de
orgullo como universidad. Este
libro es una iniciativa que
celebramos, pues hace una
contribucion edificante”.
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29) Interview with Dr. John Ewer on the change in time schedule.
TV Channel: Megavision. Noticias Ahora Noticias, edicion Matinal
Date: June 12, 2015
Link: www.audionoticias.net/videos/llambias/llambias2.htm
Scope: National

07:28 Ry i
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30) On schedules and other Demons
Newspaper: La Segunda
Date: June 17, 2015

121

Scope: National

La Segunda miércoles 17 junio 2015 Opinién 7

Migracion como oportunidad

Felipe Alessandri V.
Concejal de Santiago

con la legislacion migratoria mds anti-
gua de América Latina, y que a estas al-
turas resulta anacronica. El Decreto Ley
1095, de 1975, que nos rige fue concebi-
do bajo términos restrictivos, se carac-
teriza por el proteccionismo y la rigidez,

mediados del siglo pasado la po-
blacién migy era mayoritaria-
mente europea, algunas familias

drabes y algo de orientales, En medio siglo
aquello mutd y hoy la migracion tiene un
fuerte acento sudamericano. Comunas
como Santiago, han recibido parte impor-
tante de la poblacién de extranjeros que
ha llegado al pais, considerdndolos en to-
dos Jos planes municipales,

No por nada, la colonia peruana resi-
dente celebra sus distintas festividades en
nuestras calles y parques e incluso a un
sector de calle Catedral le llaman la pe-
quena Lima. Los hijos de acu-

probabl inspirado en la situa-
¢itn regional y nacional que se vivia al

ni it d

Pinera. eso si,
que a quince meses de iniciado el actual
Gobierno, no se hayan visto avances
concretos en la materia.

Asi las cosas, surge la imperiosa ne-
cesidad, tal como la actual Presidenta
comprometié en su campana presiden-

John Ewer =\
Centro Interdisciplinario de i/
Neurociencia de V:

U. Valparaiso

De horarios y
otros demonios
ralz del reportaje al Ministro de

Energia, Maximo Pacheco de
ayer, respecto de la decision del

clal, de sehalar que: "(...) I

momento de su dictacion, La migra- madificaci alalegislacié Ry
¢ién, por esos anos, se ria que cambie el enfo-
miraba con ciertorecelo . “Chile cuenta con que actual, basado en

y se percibia por algunos
SECTOres COMo una ame-
naza; lo que hoy resulta
insostenible, anejo e in-
justificado.

El fenémeno migra-
torio abordado integral-
mente y bien conducido, puede ser tre-

s )

para el pais. Des-

den a nuestras escuelas y lterios,
siendu el Municipio capitalino un promo-
tor de la inclusion. Generandose por lo
general, una considerable acogida a los
extranjeros en nuestra comuna, lo que es
extrapolable a todo el territorio naclonal.

No obstante aquello, Chile cuenta

de asy muy diversos, tales comao el
de la lidad, el emprendi
miento y como elemento para solucio-
nar las deficiencias propias del mercado
laboral, entre otras. Un avance sustan-
cial fue el Proyecto de Ley de Migracio-
nes, ingresado a wamitacion bajo la ad-

la legislacion
migratoria mas
antigua de América
Latina, que resulta
anacronica”.

una perspectiva de se-
guridad y de gestidn de
mano de obra Inmi-
grante, por una pers

pectiva de inclusion, in-
tegracion regional y un
enfoque de derechos
que aseguren la insercion efectiva de es-
ta pobl al pais y que g una

; { 1

ion . y

P
eficiente de wdos los entes pablicos re-
lacionados con la politica migratoria®;
de avanzar en el tema y ponernos al dia
en materia migratoria; ya que lejos de
ser una amenaza, la migracién es una
oportunidad.

de el horario y elegir

ol da verano, la primara decisidn me
parece acertada

Existe evidencia que el cambio de
hora gue se realiza en la primavers bene
consecuencias nefastas para muchos,
ya que on la manana obiiga a personas a
funcionar una hora antes de lo normal,
periodo durante el cual su estado de
alerta es mence que antes del cambio de
hora. Este adelanto horario puede por lo
fanto aumentar la probabilidad de acci-
dentes y también tiene consecuencias
para la salud, Interesantements, an
algunas personas este llamado “jet-lag
soclal” persiste por varias semanas; ello
no es aparente simplemente porque:
nuestras vidas estan regidas por relojes
y horarios, pero es facil de demostrar.

La segunda decision, de mantenar
&l horario de verano, me parece por ko

muy poco ol

Testigos del compromiso ético

Maria Isabel Muhoz

Unicn Social de Emprosarios
Cristianos

ucho s¢ ha hablado de la impe-
M riosa necesidad de recomponer
las confianzas, mal endémico y
transversal, que afecta a varios sectores de

humano y de la transcendencia de lo que
hacemos, para evitar zonas opacas y con-
flictos éticos, para decidir en conciencia
por sobre la conveniencia, cualquiera sea
el eslabdn de la creacion de valor o seg-
mento de industria, si se tiene en cuenta
que un objetive fundamental de las em-
presas de hoy y del manana, seré ser per-
cibidos y reconocidos

Tal vez no sea casualidad, que de la
mano de la globalizacion y la hiperco-
nexion, seamos “testigos y espectado-
res” de la proliferacién de miltiples es-
cindalos, casos de abusos, malas pric-
ticas y rasgresiones graves a la ética y al
sentido comun, en principios que rigen
actualmente como estandar del s, XXI

para nuestros paises y

pal de sueno y vigllia son regula-
@dos por nuestro reloj bioldgico, y el
estimulo que es de lejos el mas mpor-
tante en fijar cuando comienza el dia es
la luz solar. Utiizar el horario de verano
lgnifica que durante las inver-
nales los habltantes de Chie tienen que
funcionar mucho antes de lo dictado por
su reloj bioldgico, con s consecuen-
cias ya descritas. Esta situacion es
especialmente critica para los nifios:
allos naturalmente se despiertan mas
tarde que los adultos (tamblén duermen
Més, pero ese es otro tema). Es muy
probable que no estén muy alertas
durante las primeras horas de colegio, lo
cual naturalmenta impactaria en cudnto

dad, Incluida la emy como bles, en  “E] pal's requeﬂra, mercados -donde el pueden aprander.
que enfrenta el desafio de revertir esta una carretera que se des- de parte de nuestra mundo desarrollado ha Cabe sefalar ademds que el horario
lencia, reor 1o con un | plaza a enorme veloci- acordado y blecido que le a Chile es en reali-
moderno y sostenible aquellos aspectos dad, en un ambiente de clase empl'esarial. un amplio marco de dad de +1 hora con respecto al horario
clasicos de administracion y el vicjo estilo | hiper-competencia, hi-  URN renovado consenso- pues son de mvierno, 0 sea que ¢l horario actual
de liderazgo en el desarrollo de negocios, per-transparencia y en compromiso por otros los ti ydesa- esta en dos horas, no una.
con eminente sesgo economicista. plena era del comporta-  yn actuar fios los que enfrenta- Por ultimo, es interesante que entre los
Para transitar de un primer estado de miento. coherente”. mos, en un espacio cada 150 paises que eligen no cambéar su

asombrao e indignacién al compromiso
real, ¢l pais requerird, de parte de nuestra
clase empresarial, un renovado compro-
miso por un actuar coherente. Consisten-
cia entre lo que se dice y se hace, como
condiciin para recuperar la credibilidad y
construir mejor reputacién. Esto implica
apuntar a lo esencial, a los valores y con-
vicciones, desarrollar una nueva compe-

Y esta aclamacién y
expectativa recibida des-
de distintos ejes, comenzando por el vir-
tuoso y firme llamado del Papa Francis-
€0, nos invita a acoger con humildad los
valores fundamentales del recambio, re-
cobrando fuerza la idea de articular una
sociedad de testigos v no solo de maes-
tros, para hablar ¢ interactuar desde la
consi ia de como decidimos vivir

tencia: la pasion por ¢l comp ético,
sin perder de vista la huella del sentido

nuestras vidas v la de nuestro entorno.

dia mis horlzontal, con
una nueva arquitecturi
del poder, donde pesa mucho mas el
impacto y fuerza de los hechos que la
retorica de 1.000 palabras. Desde este
enfoque, el desafio de hacer empresa,
crear valor y aportar al desarrollo, im

i bl el

horario, Chile es el dnico que decidio
quedarse con el horario de verano. Si se
quiere adoplar esta solucion radical,
dobe demostrarse que este horario
efectivamente es el mejor para nuestro
pais. Y basado en o expuesto, este
analisis debe Inclur no solo el tema

plica de ir T
valor de la solidaridad, la verdad y el
bien comin jPorque las palabras mue-
ven, pero ¢l eiemplo arrastra!

$ino 108 Co8t0S en salud,
accidentes, y en cambios en el rendi-
misnto escolar y en el trabajo,
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31) Studio interview with Dr. John Ewer, on the change of time schedule.
TV Channel: Megavision. Noticias Ahora Noticias, edicion Mediodia
Date: June 19, 2015

Link: www.audionoticias.net/videos/llambias/llambias2.htm
Scope: National

32) Interview with Dr. Ramén Latorre on the brain.

TV Channel: TVN Sefal Internacional. Programa Conectados
Date: June 19, 2015

Link: http://youtu.be/zXHIdxr7WwU
Scope: National
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33) The construction of the Severin building in the “Barrio Puerto”, where 130
scientists will be housed, will start in October.
Newspaper: EI Mercurio
Date: June 22, 2015

Scope: National
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] Elnuevo

| recinto

J noimplica solo
recuperar un
edificio en ruinas.
Radicard en un
barrio
deteriorado la
investigacion de
frontera y la vida
diaria de sus
protagonistas.

Centro tendrd tecnologfa pionera en sector fundacional, hoy degradado

Valparaiso: En octubre parten obras
en edificio Severin para que 130
cientificos se instalen en barrio Puerto

Ocupardn dependencias del nuevo centro interdisciplinario de neurociencia, que se
levantard sobre las ruinas del recinto, que resulté afectado por un incendio.

MAURICIO SILVA

Tras la iglesia de La Matriz,
donde nacié Valparaiso, hay un
lugar que en la Colonia fue con-
vento; al nacer la Repuiblica, se-
de del primer Congreso Bica-
meral chileno, batallon civico
en el siglo XIX, y 3* Comisarfa
del Puerto en el siglo XX.

Desde hace décadas, en conso-
nancia con el resto del barrio
Puerto, se encuentra en decaden-
cia, y en la actualidad solo hay
ruinas. Pero, a partir de media-
dos de 2017, se llenard de acadé-
micos v estudiantes que explora-
rdn las fronteras de la ciencia.

Eso, segtin el cronograma fi-
jado por el Ministerio de Obras
Piblicas (MOP), que el 22 de
mayo convocd a la licitacion pa-
ra construir, desde los calcina-
dos muros del edificio Severin,
destruido por un incendio en

2004, la sede del Centro Inter-
disciplinario de Neurociencia
de la U. de Valparaiso (Cinv).
La empresa que se adjudique
el proyecto, que tiene un presu-
puesto de $4.974 millones, de-
berd iniciar los trabajos en octu-
bre y tendrd 540 dias para con-
cluir el edificio, que pasard alla-
marse Abate
Molina, en ho-

temas, tales como la conciencia,
los suefios y el dolor. Albergard
a 130 personas vinculadas al
Cinv (entre cientificos, estu-
diantes de pre y posgrado y téc-
nicos), hoy desperdigados en
diferentes dependencias de la
U. de Valparaiso.
“Uno es visto como un cienti-
fico loco. Costé que
creyeran la idea de

nor al primer PLAN erigir algo asi en un
cientifico chile-  Elparrocode laiglesia barrio deteriorado
no, el jesuita del  de La Matriz, Gonzalo  Nadie pensaba que
siglo XVIIT que  Bravo,esperaquelos se pudiera recupe-
también vivien  proyectosenelbarrio  rar”, dice el Premio
el lugar. incluyan a los vecinos.  Nacional Ramdn La-

El centro cien- torre, que tardd siete
tifico aprovecha- anos en conseguir el

rd la energfa solar y la reutiliza-
cidn del agua. Dispondra de jar-
dines y cafeteria en su terraza y
un auditorio para 200 personas
donde tendrdn lugar tertulias
de neurociencia sobre diversos

financiamiento de laSubdere, el
MOP y la universidad.
Destaca que el impacto ird
mas alld de recuperar rasgos de
lacentenaria arquitectura ecléc-
tica portena, instalando com-

plejos laboratorios tras una fa-
chada de balcones voladizos y
torreén. Los cientificos del
Cinv, algunos reclutados junto
a la sociedad Max Planck,
arrendardn habitaciones, com-
prardn en el comercio y comen-
tarin con dependientes sus pro-
yectos biotecnoldgicos.

Lainversién apunta al corazdn
y, al mismo tiempo, zona mds de-
gradada del sitio declarado Patri-
monio de la Humanidad, proce-
50 que se acelerd en 2007 tras la
explosion en calle Serrano. Otro-
ra el principal sector comercial
de Chile, cuando Valparaiso era
el emporio del Pacifico Sur, las
senoriales casonas del barrio
Puerto estin subdivididas y ha-
bitadas por jubilados y cesantes.

El alcalde Jorge Castro dice
que se estd gestando “la mayor
inversién en 50 afos” en el ba-
rrio Puerto.
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34) Interview with Dr. John Ewer about the change in schedule.
TV Channel: Canal 13. Noticias Teletrace, edicién central
Date: June 22, 2015
Link: https://youtu.be/-Bmu-7WL NY
Scope: National

L

§ OR. JOHN EWER
CENTRO DE NEUROCIENCIA U DE VALPARAISO

35) Interview on stage, Dr. John Ewer on controversy over new time schedule
TV Channel: TVN. Canal 24 Horas, Noticias
Date: June 23, 2015
Link: https://youtu.be/VCYAPWTXUdA
Scope: National
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36) Construction of Valparaiso Science Building to begin in October
Newspaper: El Mercurio de Valparaiso, Special Edition “Centros de Estudio en
Investigacion de Tecnologia y Ciencia”
Date: June 27, 2015
Scope: Regional
Centros de estudios investigacidn, tecnologia y ciencia

Futuro cientifico regional
Edificio de [a Giencia portefio comenzara su
construccion en octubre

! 1 por el Centro raiscipling e Neurociencia de fa U. de Valparalso, busca posicionar a la ciudad como referente
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37) Cuban Biophysicist discovered how asthma develops
Newspaper: El Mercurio de Valparaiso
Date: July 7, 2015
Scope: Regional

EL DOCTOR CARLOS GONZALEZ SALIO A LOS 16 ANOS DE CUBA.

Biofisico cubano
descubrio como se
desarrolla el asma

CIENCIA. Trabaja en el CINV de la
Universidad de Valparaiso.

1 doctor Carlos Gonzalez,
Ecientiﬁco cubano de 49
anos de edad, quien llegd
anuestro pais y, especialmente
a Valparaiso, motivado por el
“gran desarrollo de la biofisi-
ca”, descubrié como se desa-
rrolla el asma, desorden infla-
matorio crénico que afecta,
aproximadamente, aun10%de
la poblacion mundial, generan-
do episodios de dificultad respi-
ratoria, tos y ruido toracicos
agudos, entre otras manifesta-
ciones.
Elinvestigador es integrante
del Centro Interdisciplinario de
Neurociencia de la Universidad
de Valparaiso (CINV) y profesor
titular de dicha institucion, dedi-
cada a investigar el funciona-
miento del sistema nervioso,
desde las proteinas que captan
senales del exterior, hasta el
comportamiento de redes neu-
ronales. Dicho centro es dirigido
por el Dr. Ramén Latorre, Pre-
mio Nacional de Ciencias.

126

10%
de la poblacion padece
de esta afeccion respirato-
ria que se gatilla principal-
mente de noche o en la ma-
drugada.

1965

salid el doctor Gonzilez
de Cuba a Rusia y desde el
principio lo preocupé el as-
ma como enfermedad debi-
do a que la padece.

vedette del asma es el canal de
protones” que por tantos ailos
ha estado explorando. “Esta en-
fermedad es un tema viejo para
la humanidad, peroalavez, bas-
tante nuevo a nivel molecular y
tiene mucha relacion con el sis-
tema inmune.

El Dr. Gonzalez logré inda-
£Ar en estos Mecanismos y cono-
cerel funcionamientode protei-
nas claves en esta enfermedad,

El biofisico ha peregrinado
por diversos paises desde su sa-
lida a los 16 anos de Cuba rumbo
a Rusia (Union Sovi€tica, en ese
entonces). De ahi que muchos
de sus colegas lo llaman “el pati-
perrode la ciencia™.

El CINV tiene un enfoque
multidisciplinario, reuniendo a
biofisicos, fisidlogos, neurobié-
logos, expertos en genomica,
bioinformatica y modelacion
molecular. Asimismo, se preo-
cupa de la formacion de futuros
neurobidlogos.

LA “VEDETTE"” DEL ASMA

El investigador es asmatico des-
de los tres meses de edad, situa-
cion que lo impulso a explorar
esta enfermedad desde la biofi-
sica, algo inédito para esta disci-
plina. El objetivo era entender su
comportamientodesde un nivel
molecular.

El asma, originada particu-
larmente por contaminacion
ambiental y factores alérgicos,
suele gatillarse con mas frecuen-
cia durante la noche y enlas ma-

drugadas. Para el cientifico, co-
nocer en profundidad como
funcionan ciertas estructuras
del organismo, llamadas canales
ionicos, es la base para determi-
nar el desarrollo de farmacos.
Para el investigador la “gran

cuyos resultados han sido publi-
cados en revistas de alto impac-
to cientifico, como Nature. Esto
permitira, en un futuro, estable-
cer medicamentos y terapias pa-
liativas conua el asma.

“ES UN APORTE"”

“Los biofisicos nos dedicamos a
investigar las estructuras de las
moléculas, como las proteinas.
Pero si ta logras conocer la inte-
rioridad de estas proteinas, cO-
mo se activan o reaccionan, pue-
des ayudar al disenio de mejores
terapias y medicamentos para
contrarrestar el problema. En
ese sentido, este trabajo sin du-
da es un aporte”™.

Gonzalez senala que éste
es el rol de la ciencia de base,
“ya que sin un conocimiento
profundo del ser humano es
imposible encontrar respuesta
a nuestras enfermedades y el
diseno de medicamentos co-
mo parte de la investigacion
aplicada™.

Agrega que jamas se debe
menospreciar la ciencia basica,
que esaquella que entrega todas
las coordenadas. Asimismo, de-
clara que si no se dedican esfuer-
zos y recursos al desarrollo de
las teorias, no se pueden generar
ni mejorar, las estrategias tera-
péuticas y farmacos. 3
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38) The biology of schedules

Newspaper: El Mercurio de Valparaiso

Date: July 9,2015

Scope: National

ESPACIOABIERTO

Biologlade
los horarios

John Ewer
Lothian
Centro Interdisciplinario

de Neurociencia
U. de Valparaiso

VIVIMOS EN un mundo de despertadores
y de luz artificial, y olvidamos que la luz
diaria del sol es la sefial que fija cuando
nos despertamos. Y aunque pensamos
que podemos organizar nuestros horarios
(y los de otros) a nuestra conveniencia,
nuestro despertar estd regido por nuestro
reloj biologico. Asi, el horario de la luz del

sol instruye a nuestro reloj interno y de-
termina cuando nos despertaremos. Tan
preciso es este control que en ausencia del
despertador, nos despertamos cuatro mi-
nutos mas tarde por cada grado de longi-
tud que nos desplazamos hacia el oeste
(aproximadamente 100 Km), que es exac-
tamente el tiempo que tarda el sol en re-
correr esta distancia al amanecer.

La influencia del reloj bioldgico es eviden-
te en dias libres, cuando la mayoria nos
despertamos una a dos horas mas tarde.
Esto significa que todos los dias en que usa-
mos un despertador quedamos con un défi-
cit de suefio de una a dos horas. Este “jet
lag social” tiene consecuencias a largo plazo
sobre nuestra salud: por ejemplo, personas
con tendencia a aumentar de peso son mds
propensas a ser obesas; otros podrian desa-
rrollar diabetes o hipertension.

Cuanto mayor el déficit de suefio, mayor
el impacto. Asi, los que trabajan de noche
(por ejemplo, nocheros) son los mas afec-
tados; pero el déficit de suefio también

impacta al resto de la poblacion, contri-
buyendo al aumento en la incidencia de
estas y otras enfermedades.

Estos desajustes también afectan nues-
tro desempefio. El grupo mds impactado
son los adolescentes, quienes a esa edad
se despiertan naturalmente mds tarde.
Pero los nifios también aprenden menos
en el colegio durante las primeras horas
del dia y los adultos hacemos menos bien
nuestro trabajo. Por ello, atrasar el hora-
rio de algunas actividades tendria un
efecto positivo sobre el aprendizaje y el
desemperio de muchos, medida que estdn
tomando algunos paises europeos atra-
sando la hora del inicio de clases, de exd-
menes, etc.

Con estos antecedentes se hace evidente
el problema causado por la decision que
ha tomado Chile de mantener el horario
de verano durante todo el afio. En un dia
invernal nuestro reloj interno nos des-
pierta mds tarde, y por lo tanto durante
un dia iniciado por un despertador nues-

tro déficit de suefio es ahora atin mayor,
exacerbando los problemas de salud y de-
sempefio antes mencionados.

En resumen, causar desajustes entre
nuestro reloj bioldgico y el horario im-
puesto tiene consecuencias negativas do-
cumentadas sobre la salud y la producti-
vidad, y es importante que el gobierno
abandone cuanto antes el horario actual.
Y si quisiera hacer un experimento inte-
resante podria cambiar el horario en dos
horas en la otra direccion. Este seria el
mejor horario para nuestra localizacion
geogrifica, ya que maximizaria el ajuste
entre el reloj social y el biologico.

Apelar a la situacion de paises de latitudes
extremas como los paises nordicos, que en
el invierno tienen menos horas de sol que
la mayoria de los chilenos, no viene al caso.
Ellos han vivido por siglos con esta situa-
¢ion, condicionada por su ubicacion geo-
grafica, y buscan, al igual que nosotros,
pero con mayores dificultades, adecuar lo
mas posible su horario a su reloj bioldgico.

39) Venezuelan Biophysicist signs agreement with Valparaiso Scientists

Newspaper: El Mercurio de Valparaiso

Date: July 23, 2015

Scope: Regional

Biofisico venezolano sella alianza con cientificos de Valparaiso

CIENCIA, Buscan identificar drogas que

ayudan a remediar arritmias.

sobre técnicas de avanzada.
“Esperamos que ésta sea una

CINV

turo de este centro”.
Conocer la forma y funcio-

contra males cardiacos, entre
ellos, las arritmias.

1 Dr., Luis Cuello, cienti-
E fico venezolano, autor
de investigacion sobre
seis firmacos que permiten
inhibir y enfrentar las enfer-
medades cardiacas, llego a
Chile para asistir -como relator
invitado- a la Primera Jornada
Invernal de Neurociencia, a
realizarse maiana, en la Facul-
tad de Ciencias de la Universi-
dad de Valparaiso.
La actividad, dirigidaa es-

40) Scientists from 15 countries compete in Chilean neuroscience contest.

tudiantes de pregrado eintere-
sados en perfeccionar sus es-
tudios en neurociencia, busca
generar espacios de interac-
cion con alumnos y conocer
los tltimos avances en este
dmbito cientifico. En la opor-
tunidad, el Dr. Cuello se reuni-
ré con estudiantes de postgra-
do, abordando aspectos tedri-
cosde canalesionicos y estruc-
turasde proteinas de membra-
na, asi como temas practicos

experiencia de muchainterac-
cion y didlogo con los estu-
diantes. Ellos también tendrén
la oportunidad de presentar
sus trabajos”, sefiala el investi-

gador.

RESOLVER PREGUNTAS

Para los directores de CINV
contar con la presencia del
biofisico venezolano y cono-
cer sus técnicas de investiga-
cion abre las puertas a “resol-
ver nuevas preguntas cientifi-
cas y plantear los desafios fu-

Newspaper: El Mercurio
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DOCTOR LUIS CUELLO.

namiento de pequeiias molé-
culasdel ser humano, llamadas
canales de potasio, es un ele-
mento clave de la ciencia para
estudiar nuevos farmacos con-
tra enfermedades cardiacas.
El doctor Cuello, biofisico
venezolano y profesor de Te-
xas Tech University Health
Sciences Center (TTUHSC), en
colaboracion con el Centro In-
terdisciplinario de Neurocien-
cia, de la Universidad de val-
paraiso, CINV, comenzara a
analizar seis nuevas drogas

“Contribuir a corregir
arritmias y otros problemas
cardiacos es de gran importan-
cia, ya que estas patologias
afectanala poblacion mundial
cada vez con mds frecuencia.
Y por ello, esta alianza con
CINV, forjada hace varios
aflos, constituye un bello es-
fuerzo multilateral. En este ca-
so particular, nuestro objetivo
esrealizar una caracterizacion
sistemdtica de como funcio-
nan estos farmacos”, sefiala el
Dr. Cuello. (¢}
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Date: August 17, 2015
Scope: National

Investigacion:

Cientificos de 15 paises compiten
chileno de neurociencia

en concurso

Investigadores residentes en
I5 paises respondieron a la
convocatoria del concurso
internacional organizado por la
alianza de cooperacién entre el
Centro Interdisciplinario de
Neurociencia de la Universidad
de Valparaiso (CINV) y el
instituto Max Planck de
Alemania, y que permitira que
dos cientificos jévenes
desarrollen neurociencia de
impacto global en la zona
patrimonial de la ciudad puerto,
por los préximos cinco afios.

Los postulantes son 36
cientificos, de 33 a 44 afos de
edad, provenientes de cuatro
continentes. El 50% de los
concursantes son chilenos que,
en su mayoria, estan cursando
programas de doctorado y
posdoctorado en diferentes
paises del mundo. Una
comision evaluadora formada
por académicos del CINV, Max
Planck y Universidad de
Valparaiso realizara una
preseleccion para convocar a
diez finalistas a un simposio que
tendra lugar los préoximos 19 y
20 de noviembre. Alli se
elegiran los dos ganadores,
quienes recibiran un total de
US$ 1.500.000 para realizar
investigaciones por los

Valparaiso will be built.
Newspaper: EI Mercurio

Autoridades del instituto aleman Max Planck y de la Universidad de Valparaiso,
durante visita al terreno donde se construira el edificio de la ciencia, en barrio la
Matriz de Valparaiso.

préximos cinco afos.

“Sus postulaciones reflejan
el interés de cientificos
jovenes de gran nivel, de todas
partes del mundo, por hacer
ciencia desde Chile y en
particular desde Valparaiso.
Esto demuestra que con los
incentivos adecuados, como
libertad para la creatividad y
recursos suficientes para
desarrollar su trabajo, se
pueden generar cambios.
Nuestro anhelo es
convertirnos en un semillero

de cientificos de nivel mundial”,
dijo Ramon Latorre, premio
Nacional de Ciencias y director
del CINV.

Los estudiantes comenzaran
su labor en 2016, bajo una
modalidad de trabajo que les
dara libertad para administrar
recursos y conformar equipos.
El programa contempla
evaluaciones internacionales
para garantizar excelencia y
viajes anuales a Alemania para
recibir apoyo directo por parte
de especialistas del Max Planck.

41) Minister of National Assets granted land for site where science building in
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Date: August 3, 2015
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Ceremonia:

Ministro de Bienes Nacionales entregd
concesion de terrenos para construir

El ministro de Bienes
Nacional, Victor Osorio,
hizo entrega de la
concesion de terrenos en
que el Centro
Interdisciplinario de
Neurociencia de la
Universidad de Valparaiso,
CINYV, construiri el nuevo
edificio de la ciencia,
llamado Abate Molina.

La ceremonia contd con
la presencia del intendente

de la Regién de Valparaiso,
Ricardo Bravo; el

gobernador provincial,
Omar Jara; el rector de la
U. de Valparaiso, Aldo
Valle; la directora regional
de Cultura, Nélida Pozo, y
el director de CINV, Dr.
Ramoén Latorre.

El inmueble, ex sede del

primer Congreso en Chile,

rescatara la fachada del
antiguo Edificio Severiny
contara con una inversion

de 5 mil millones de pesos.

En su interior acogerd a

mas de |50 investigadores

Rector Aldo Valle
recibe formalmente
los terrenos para la
construccion del
futuro edificio de la
ciencia. A la
izquierda, el Dr.
Raman Latorre.

nacionales y extranjeros,
permaneciendo abierto a
la comunidad en torno a
la actividad cientifica y
cultural. El Dr. Latorre,
premio nacional de
Ciencias, explica que con
esta iniciativa se busca
recuperar un espacio
patrimonial, revitalizar la
ciudad puerto y
“posicionar a Valparaiso
en la referencia de la
investigacion cientifica
latinoamericana”.

42) Cuban biophysicist in Chile discovered how asthma develops
Web Page: Diario Financiero — Portafolio de Salud

Date: August 7, 2015
Link: www.df.cl
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ACTUALIDAD 28/07/2015
Biofisico cubano descubrio en Chile como se
desarrolla el asma

Articulo Comentarios (0)

Compartir n u m

(28/07/2015).- El Doctor Carlos Gonzalez, cientifico
cubano que llego a nuestro pais motivado por el
“gran desarrollo de la biofisica”, descubrio como se
desarrolla el asma, desorden inflamatorio cronico
que afecta aproximadamente al 10% de la poblacion
mundial, generando episodios de dificultad
respiratoria, tos y ruido toracicos agudos, entre otras
manifestaciones.

El asma, originada particularmente por contaminacion ambiental y factores alérgicos, suele
gatillarse con mas frecuencia durante la noche y en las madrugadas.

Para el cientifico del Centro Interdisciplinario de
Neurocienciz de la Universidad de Valparaiso (CINV),
conocer en profundidad como funcionan ciertas

Noticias Relacionadas

o Se espera pronta aprobacion de estructuras del organismo, llamadas canales ionicos,
terapia para frenar distrofia es |z base para determinar el desarrollo de farmacos.
muscular de Duchenne El objetivo del cientifico era poder entender el

0 Detectan barreras para aumentar comportamiento del asma desde un nivel molecular.

diagnostico de VIH/SIDA en Chile

9 Ingesta de aspirina reduciria EL Dr. Conzélez loard ind 3
hasta en 50% La posibilidad de r. Gonzalez logro indagar en estos mecanismos y

padecer cancer de estomago conocer el funcionamiento de proteinas claves en
esta enfermedad, cuyos resultados han sido
publicados en revistas de alto impacto cientifico
-como Nature-, lo que permitira, en un futuro,
establecer medicamentos y terapias paliativas contra
el asma.

“Los biofisicos nos dedicamos a investigar las estructuras de las moléculas, como las proteinas.
Pero si td logras conocer la interioridad de estas proteinas, como se activan o reaccionan,
puedes ayudar al disefio de mejores terapias y medicamentos para contrarrestar el problema. La
aran vedette del asma es el canal de protones”.

43) Drugs against heart diseases are studied at the the University of VValparaiso.
Web Page: Diario La Nacion
Date: August 10, 2015
Link: www.lanacion.cl
Scope: National
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LANACION

I ) e

EN UNIVERSIDAD
DE VALPARAISO
ESTUDIARAN
FARMACOS
CONTRA MALES

CARDIACOS

Viemss 7 de agoeto de 2015 | por La Nacitn  Publicado por: Patricla Schifler G, + Skjue 3 La Naclon en
Facabook y Twittzr

Seis nuevas drogas contra males cardiacos, entre ellos I35 arritmias, comenzaran a ser analizadas en el
Centro Interdisciplinario de Neurociencia de ia Universidad de Valparaiso (CINV). Investigacidn serad
dirigida por Luis G. Cuello, biofisico venezolano y profesor de Texas Tech University Health Sciences
Center (TTUHSC).

Los medicamentos que seran estudiados, ya han sido aprobados para otros usos por la Food and Drugs
Administration norteamericana, FDA, heche que imprime optimisme n los investigadores, pussto que
garantiza |a seguridad de su aplicacion en seres humanos.

Estos farmacos fusron descubiertos por Cuello, junto al doctor Guillermo Altenberg. ambos profescres
del departamento de Fisiologia Molecular en Iz TTUHSC .

Por medio de t2cnicas como 3 cristalografiz, que permite obtener imagenes de moléculas para lusgo
“generar peliculas de aita resolucion”, Cuello busca syudar 3 I3 generacion de tratamientos mas especificos
y que no generan efectos adversos, labores que realizara con apoyo del doctor Carlos Gonzalez, del CINV.

“Contribuir 3 corregir arritmias y otros problemas cardiacos es de gran importancia, ya que 2stas patologias
zfectan z ia poblacion mundial cada vez con mas frecuenciz. Y por ello, esta alianza con CINV, forjada hacs
varios ahos, constituye un bello esfuerzo multiateral. En este c3so particular, nuestro objetivo es realizar
una caracterizacion sistematica de como funcionan estos farmacos”, explica Cuello.

44) Chilean neurosciences contest in Valparaiso seeks to become hotbed of word-class
scientists
Web Page: El Mostrador.
Date: August 14, 2015
Link: www.elmostrador.cl
Scope: National
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Concurso chileno de neurociencias en Valparaiso busca

convertirse en semillero de cientificos de nivel mundial

‘3

Un total de 36 postulantes presentaron sus proyectos y solo diez llegaran al gran evento
final del 19 y 20 de noviembre. Certamen contempla la eleccion de dos ganadores. Cada
uno recibira 750 mil délares para realizar sus investigaciones desde la ciudad puerto.
Convocatoria fue realizada por Centro Interdisciplinario CINV de Valparaiso e instituto
aleman Max Planck.

Investigadores residentes en 15 paises, respondieron a la convocatoria del concurso
internacional organizado por la alianza de cooperacion entre el Centro
Interdisciplinario de Neurociencia de la Universidad de Valparaiso (CINV) y el
instituto Max Planck de Alemania, y que permitira que dos cientificos jévenes
desarrollen neurociencia de impacto global en la zona patrimonial de 1a ciudad

puerto, por los proximos cinco afos.

45) Studio interview with Dr. Ramén Latorre
Radio: Duna. Programa Aire Fresco conducido por Polo Ramirez y Francisco
Aravena
Date: August 20, 2015
Link: http://www.audionoticias.net/videos/llambias/llambiasradio.htm
Scope: National
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46) Start of Tertulias Porteiias Cycle with “What do we know about language?”
Extension Center of the National Council for Culture and Arts, August 27th
Web Page: El Mostrador.

Date: August 24, 2015
Link: www.elmostrador.cl
Scope: National

Parte Ciclo de las Tertulias Portefias con ";Qué Sabemos
~ del Lenguaje?" en Centro de Extension del Consejo

Nacional de la Cultura y las Artes, 27 de agosto

por CULTURA+CIUDAD, EL MAGAZINE DE ELMOSTRADOR | 24 agosto 2015

El dramaturgo nacional Marco Antonio de 1a Parra conducird el nuevo ciclo de las
Tertulias Portefias que comenzara el proximo 27 de agosto en el edificio del Consejo
Nacional de la Cultura y las Artes en Valparaiso. Se trata de la tercera versién del
encuentro organizado por el Instituto Milenio Centro Interdisciplinario de
Neurociencia de la Universidad de Valparaiso, y que retine a cientificos, artistas e
intelectuales nacionales para analizar fendmenos de la vida cotidiana desde
distintas perspectivas y disciplinas.

47) New diagnostic tools and cutting-edge molecular techniques in Valparaiso
Magazine: Portafolio de Salud, Diario Financiero
Date: August 27, 2015
Scope: National
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Nuevas herramientas de

diagnostico y

técnicas moleculares
de vanguardia en Val

paraiso

| desarrollo de un dispositve no ivasno para meds
la presian y monsoreo contnuo de la hipertensidn.
Gendmica de enfermedades de trastomos de la
ansiedad, como b esquizofrenta y otras patologias
Un provecto de dugndsticn emprano de Parkinso.
La buisqueda de marcadones biokagicos tempranos.
Evahuacin de b metaboldeica para diagndsticos precisos en cancet.
Son akgunas de s lineas de trabago que tendri o Centro Intendesciplinano para
k Innovaciin en Sakud (CI1S), un centro de medicina de precision que se creari
en bV Regdn, al alero de la Facudtad de Median de b U de Valparaiso (UV)
vy ano cie seri b generaoion de nuevas hermamientas de diagnostico v iéenicas
mokcubares de vanguandia para cincer, enfermedades neurodegencrativas ¢
mfertilidad, buscando s msercidn en bas redes de siud hospéealarias y pablicas
de la regin. Con uma inversion de mias de USS 3 millones que provienen
dd Manisterio de Educacion v b UV, se preve que ¢ CHIS —inscatva de esta
universkbid v ded Centro Interdsaplinano de Neurodenen (CINV) de esa
misma casa de estudios— s inaugure oficalmente en marzo de 2016 con
d objetivo, en una primera fase, de desarroltar aenaa y teenologia phe ada,
rebxcionach al diagndssico y terapia de enfermedades; con utiidad regioaal, Es
doair, que puoda ser transforbke a nive naconal y; a futuro, al resto del munda
“En Jos petaamos tres 0 anco anos, o CIIS deberia ser un centro de
referenca para Chike v b regpin. Esperamos que con o trabajo conpunto
con las facultadks de b UV, d CINV ¢ instiuciones reenokigicss naconales
v extranjens asocadas al provecto ~como d instituto akaman Max Planck-,
se pucdan generar conodmientos de vanguandia”, sostiene o dimeaor del
CIIS, Dr. Hugo Pefa-Cortés La idea s complementar kos avances centificos
que Jogre ol centro, con d trabago de médicos y profesionales de b salud de
bV Reggon, para implementar servicios y productos de apSeacion clinica,
*“Realizaremos todos kos esfucrzos pam crear Jos conocmientos que permitan

i desarrollar alternativas reenologacas de un costo tal que puedan ser asequibles
masivamente, posibilitando hacer una medicina de procision aphicable al siscema
i de sahud moonal”, anade.

i ENFERMEDADES BAJO EL MICROSCOPIO

i Flestudio de molécubis pequietias (metabolomica) para o diagnéstico proaso

| de ciincer 2 través de marcadores que penesan estos productos metabdbicos

i enonganismos enfrmos, seri una de ks Bncas de imvestigacion prncpakes

! e CIIS Se trata de un perfil bioguimico de alta precision basado en ba

| espectroscopia de masa, una téenica que permiite identificar canticades muy

i hajas de mokicubas, expbiea o Dr. Alan Nechy, director ceautvo ded provecto

i financiado por o Mineduc v subdirector ded CINV,

i F1Dr Pefia-Cortés, que estari a cango de esta dnea, trabagd con o Instituto Max
i Plandk en csta disaplina, obteniendo mucstras de distintos tipos de ncophisias y
| esmbleciendo protocolos de muestra,

“En d CIIS, partiremos con ¢ drea de cincer colorrectal, pues va se cuenta

i conun estho prospectvo con S muestras de sangre de pacientes de a V

i Regidn, que ha permitido establecer b efectvidad de b metabolomica para

i xientificar biomarcadores de esta enfermediad. Fse proceso debxe seguir'y
buscir marcadores para diferenics tpos de tumores”, detalla o Dr. Nedly:

i Elsubdirector ded CINV explica que b aproemacin médica normal en

| diferentes patologias, como b hipertensin, por gemplo, €5 usar tratamientos

! de acuerdo con una estadistica médica global, pero b medicina de precision que
i desarrollarin posibilita elegir @ prive b terapia s apeopiada. En ese sendo,

i anade que dentro ddd grupo ded nuevo centro hay médicos especialistas en

| cstadisticas, “Jo que nos podri ayudiar a ver cuintos subtipos de enfermedades
iy pacientes existen. En Parkinson o Alzhamer, hay formas genéticas diferentes,
| perono se sabe cwdntas son bis variantes. 12 idea &5 que podamos comprender
i mxjor eso”, comenta,

Agosto, 2015 PurtafolivSALUD /25

48) MORP calls for bids to build Science building in Valparaiso
Magazine: Portafolio de Salud, Diario Financieo

Date: August 27, 2015
Scope: National




CINV ANNUAL PROGRESS REPORT — 2015

MOP LLAMA A LICITACION PARA CONSTRUIR _
EDIFICIO DE LA CIENCIA EN VALPARAISO

El Ministerio de Obras Piblicas (MOP) convoco
alicitacion para construir el edificio de la ciencia
Abate Molina en el barrio La Matriz (Valparaiso).
La obra es iniciativa del Centro Interdisciplinario
de Neurociencia de la U. de Valparaiso (CINV),
entidad que busca posicionar a la ciudad

como referente de la investigacion cientifica
latinoamericana, y contari con una inversion de
$ 5.000 millones aportados por el CORE, la casa
universitaria y el MOP.

El nuevo edificio contempla la construccion

de un moderno centro de investigacion, que Una vez recuperado, tendrd una sala de reuniones,  y espacios que permitirin acoger actividades
mantendrd a fachada del inmueble donde sesioné Wik gratuito para todo el entorno y una dotacion  abiertas a la comunidad, como exposiciones de
¢l primer Congreso bicameral de Chile, en el siglo  cercana a las 150 personas, entre académicos, arte. Se espera que ¢l Centro reciba cada ano a
XIX. Su reconstruccion buscadevolver lavidaa  estudiantes y personal administrativo. En su mas de dos mil visitas de especialistas ligados a
un espacio en abandono, destruido pricticamente  interior existirin instalaciones de alta tecnologfa, la investigacion cientifica, explicé el gerente del
en su totalidad por un incendio en 2004. laboratorios para investigacion neurocientifica CINV, Juan Carlos Garcia.

,/f PortafolicSALUD Agosto, 2015

49) Science, art and emotions are complemented
Web Page: El Mostrador.
Date: October 13, 2015
Link: www.elmostrador.cl
Scope: National
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El evento es organizado por Centro Interdisciplinario de Neurociencias de Valparaiso

La ciencia, el arte y las emociones se col
Valparaiso en las Tertulias Portenas
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El capitulo titulado “;Qué Sabemos de las Emociones?” reunira a la neuréloga Andrea
Slachevsky, al director teatral Elias Cohen, y al literato Ernesto Pfeiffer. “Las tertulias son
un ejemplo de acercamiento de la gran cultura a la gente”, dijo el moderador del
conversatorio, el dramaturgo Marco Antonio de la Parra.

La segunda entrega del ciclo 2015 de las Tertulias Portefias —conversatorio que

conecta la ciencia, la cultura y el arte y que es organizado por el Instituto Milenio
Centro Interdisciplinario de Neurociencia de Valparaiso- tendra lugar el préximo
jueves 15 de octubre en el Centro de Extension del Consejo Nacional de la Cultura y
las Artes (Centex) de la ciudad puerto.

El capitulo reunira a la neurdloga Andrea Slachevsky. al director teatral Elias Cohen
y al literato Ernesto Pfeiffer en torno a la pregunta “;Qué sabemos de las
emociones?”. Moderados por el dramaturgo Marco Antonio de la Parra, los
expositores compartiran con el publico su particular aproximacion intelectual y
disciplinaria ante el fenémena.

“A las emociones les debemos las decisiones, la personalidad, la vida misma. Desde
que Darwin describié las emociones hasicas se ha progresado enormemente en
uhicarlas en el cerebro y convertirlas en base de la mente. Nuestro ‘corazdn’ las
porta y nos comunican y nos sirven de orientacién en el mundo”, afirmd De la Parra,
conductor del ciclo esta temporada.

Segun escritor, el encuentro “es una oportunidad muy estimulante y unica de
acercar la neurociencia al gran publico. Esperamos un didlogo abierto y fluido. Los
invitados son de lujo y el publico portefio también. Son wnicas, son un pequerio lujo.
ojala se repitieran en otros sitios, ojald las copiaran. Son un ejemplo de
acercamiento de la gran cultura a la gente”.

50) Chilean scientist creates mathematical model to predict human behavior during
disasters and zombie attacks
Web Page: El Mostrador.
Date: October 15, 2015
Link: www.elmostrador.cl
Scope: National
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Modelo recrea escenarios virtuales, inspirados en ciudades chilenas

Cientifico chileno crea modelo matematico para predecir
comportamiento humano ante catastrofes y ataques
zombie

oy

vt

7

Simulacion de terremoto del 2010 y la dispersion de enfermedades infecciosas, entre otros
eventos, son investigados por el Dr. Tomas Pérez-Acle, cientifico del Centro
Interdisciplinario de Neurociencia, de la Universidad de Valparaiso, CINV, y de Fundacion
Ciencia para la Vida. A mayor entrega de informacion a los individuos, mejor es el manejo
del panico y la toma de decisiones correctas, asegura investigador.

Cientificos chilenos han desarrollado una aplicacion computacional que permite
estudiar el comportamiento de poblaciones humanas, frente a catdstrofes naturales
y 0tros eventos criticos tales como: terremotos, enfermedades infecciosas y actos
terroristas.

Los estudios son dirigidos por el Dr. Tomas Perez-Acle, investigador del Instituto
Milenio Centro Interdisciplinario de Neurociencia -de 1a Universidad de Valparaiso-;
y director del laboratorio de Biologia Computacional de la Fundacidn Ciencia para
la Vida.

La dispersién de un rumor o un virus contagioso, el panico, y las respuestas
positivas o negativas de las personas tras a una situacién de emergencia -como fue el
terremoto de Concepcion en 2010-, han sido puestos a prueba en este modelo virtual
que recuerda a la Matrix, y para el cual, se requiere la potencia de
supercomputadores con altisima capacidad de procesamiento. Junto a esta
tecnologia, el cientifico cuenta con un equipo de trabajo transdisciplinario,
integrado por otros seis profesionales, entre los que destacan sociglogos, biélogos.

fisicos, matemadticos e ingenieros en computacion.

51) Dra. Karen Castillo: lonic Channels as therapeutic targets
Magazine: Portafolio de Salud, Diario Financieo
Date: October 21, 2015
Scope: National
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Dra. Karen Castillo
Canales i10nicos CoOmo
blancos terapeuticos

Haps un par dé aios que & Dra. Karen Castilo g0 a Yrebagar como
wwmmauumvmm
mhmﬁhammmmm-m
mahmmmmw joos y que a nvel
fmundial es dominads mayortariaments por hombres.

£ eeta dres o conocmiento, afiade esta ingenier en Botecnologd
Mol ar, 58 busca comprender los lendrmencs reaconacos con el
balarce en 2 exctabiidad cekdar y con & papel que juegan los candies
mmmmumw-mh
detecotn de estimuios 6 dversa naturaleza QuUe, COmo CoNSEcLEnca.
Seva a3 apen.ra o Oros Contenidos en Su estucturg, selechvos &
podnhvnyqnmdundullomahdw.

Este compielo proneso, ‘penTite modiar procesos Diokigioos en &
‘cerstr, e coraztny los missulos. Los canales iinicos estin dstrbu-
ummwmwmmpwna
detectan, rtegran y Yaduoen en Carmiios eécrioos las fuctuacones
‘ambientaies y asi nussivn cuerpo @ Capaz de dstectar frio, cacr,
Wymmmmmuu
‘cambos 06 medd’, expica i Dra. Castiio.

Para csme oras estas abores, i, s canales ricns estén

\, Es en las primeras etapas

educativas cuando los 8

cimientos que construyen

el futuro del pais deben §

ser los mas solidos. Esto,
se, genera mayor
participacion y un capital
humano fortalecido”

By

2 activaciin de os sensores mokauiares ol canal y fos clementos
moleculares Implcacos en esta reguiacon. =

cones patolgieas reiaconadas con e funconamiento Gefechoso
maﬂummnmw ™
canosr. “Si podemos establecer oomo ocure &l funcionamiento nomal
6 sios canales y 0OmO Su actvidad es modficada por dversos.
estimuios, podriamos Begar a comprender cOMO 58 /
Certas condiciones palDIONICas, Y Proponer MECANISMOs.

este malfurcionamiento, ya 56a FUstando el rango de e

5uS sensores 0 3 apentura de Sus poros”, detalla. i

APLICACION BIOMEDICA

L rporercia g s vesigann, G, 65 Que isen vas condh

52) Scientists creates application that predicts how people behave during disasters

Newspaper: El Mercurio de Valparaiso
Date: October 21, 2015
Scope: Regional
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Crean aplicacion
que predice como

se comportala
gente en catastrofes

® Cientificos chilenos, uno de
ellos con trabajo en Valparaiso,
han desarrollado una aplica-
cion computacional que permi-
te estudiar el comportamiento
de poblaciones humanas fren-
te a catastrofes naturales y
otros eventos criticos tales co-
mo terremotos, enfermedades
infecciosas y actos terroristas.
Los estudios son dirigidos por
el Dr. Tomas Pérez-Acle, inves-
tigador del Instituto Milenio
Centro Interdisciplinario de

53) Life in an equation
Magazine: Qué Pasa
Date: October 23, 2015
Scope: National

DR. TOMAS PEREZ-ACLE.

Neurociencia -de la Universi-
dad de Valparaiso- y director
del laboratorio de Biologia
Computacional de la Funda-
¢ion Ciencia para la Vida, quien
destacasusaplicaciones. 3
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54) President of Géttingen University visited Valparaiso scientists

LA VIDAEN UNA ¢ »

ccuacion

Elequipo del Laboratorio de Biologia Computacional de la Fundacién Ciencia
& Vidabusca resolver una pregunta utdpica: qué es la vida. Para eso, escriben
modelos matematicos que van desde mecanismos celulares a eventos
poblacionales. Detrds de todo est4 el biélogo Tomas Pérez-Acle, un nifio pobre
que pas6 de estacionar autos a refugiarse en un mundo de ciencia ficcién.

Lo vio esa tarde. Pudo ser 1978 o después, en algin
punto entre los siete ylos diezafios. En una tarde como
cualquier otra de una nifiez poco celebrada, que se ha-
bia consumido mientras estacionaba autos en
Bellavista, recolectaba botellas y esquivaba la brutali-
dad de su padre, un alcohdlico que los mudaba de villa
en villa por Santiago, y que acabaria por abandonarlos y
quitarse la vida. Lo vio esa tarde: en una béveda vidria-
da, en el trabajo de su madre, que los sacaba adelante a

brillantes en fisica, en bioquimica, en sociologia, en
computaciény en matemticas detris de una misma
modelar la vida humana en un computador,
Justamente eso: un computador.
Entonces no entendié lo que vei
esaemocion una vez mds, frent,
inteligencia encriptada: la biblioteca de su abuelo ma-
terno. Entre un evento y otro pasaron unos afios, quiz
los peores de su vida, que terminaron cuando su padre

utoj

pero volvié a sentir

otro gran cimulo de

élyasusdosh s digitand del
Estado, se distinguia una miquina enorme, llena de cin-
tas, que emitia ruidos que no se parecfan a nada que
hubiera oido o visto jamds.

Lo que vio esa tarde Tomds Pérez-Acle, el doctor en
Biotecnologia que tres décadas después montaria en la
Universidad de Chile el inico laboratorio de supercom-
putadores del pafs, y que fundaria un laboratorio para
la Fundacién Ciencia & Vida, donde se unirian cerebros

llegé, con su madre y sus hermanos, a ba
casona de su abuelo en Bellavista, un palestino que ha
los cinco aflos a Chile, y aunque apenas
podiaescribir, era amante de la literatura. De un géner
sobre todo: la ciencia ficcién.

Entonces los libros fueron el refugio: primero Crénicas
Bradbury, y luego Fundacidn, de Iss
e Frank Herbert, y el resto de los
icos que los fines de sema)

i no estaba estacio

Newspaper: EI Mercurio
Date: October 28, 2015
Scope: National

140



Investigacion:

CINV ANNUAL PROGRESS REPORT — 2015

Rectora de Universidad de Gottingen
visit a cientificos de Valparaiso

Con el fin de sellar acuerdos
de cooperacion cientifica entre
Alemania y Chile, la rectora de
la Universidad alemana de
Gottingen, Urlike Beisiegel, se
reunid con el rector de la
Universidad de Valparaiso,
doctor Aldo Valle, y el director
del Instituto Milenio Centro
Interdisciplinario de
Neurociencia de Valparaiso,
CINV, doctor Ramoén Latorre.

El objetivo de esta actividad
fue definir las posibilidades de
desarrollar alianzas futuras
entre ambas casas de estudio,
en materia cientifica, para
implementar cursos, magisteres
y doctorados en neurociencia y
biofisica computacional.

Los directores del CINV e
investigadores de Valparaiso
informaron también a la
delegacion germana las
caracteristicas del futuro
edificio de la ciencia Abate Juan
Ignacio Molina, cuya
construccién se desarrollara
proximamente en el sector

Newspaper: La Tercera
Date: October 30, 2015
Scope: National

Juan Carlos Garcia, gerente general Instituto Milenio Centro Interdisciplinario de
Neurociencia, Universidad de Valparaiso, CINV; Vania Carvalho, asistente
rectoria Universidad de Gottingen, Alemania; Aldo Valle, rector Universidad de
Valparaiso; Urlike Beisiegel, rectora Universidad de Gattingen, Alemania; doctor
Raman Latorre, director Centro Interdisciplinario de Neurociencia, Universidad
de Valparaiso, CINV, y Alejandro Rodriguez, director de Vinculos y Cooperacidn
Internacional, Universidad de Valparaiso.

Internacionales de la
Universidad de Valparaiso,
Alejandro Rodriguez, a fin de
materializar posibles areas de
intercambio entre ambas
instituciones, a partir del
préximo ano académico.

patrimonial del Puerto, a un
costado de la Iglesia La Matriz.

Durante su visita, la doctora
Ulrike Beisiegel también se
reunioé con representantes
diplomaticos y con el director
de Vinculos y Relaciones

55) Resignation of Brieva to Conicyt Presidency annoys Chilean scientists
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Sociedad

1 CNACIC

Renuncia de Brieva a
Conicyt desata la

molestia de
cientificos chilenos

» Afirman que su partida
demuestra que al Estado

no le importa el

desarrollo de la ciencia.

. Yanez / C Esplinoza

Tres presidentes en cuatro
afhos, mucstra gue algo o fun-
chona bien al interior del onga-

»Acusan que falta de
presupuesto y excesiva

burocracia impidieron su

continuidad.

con ¢, dectan g 1 per-
sona indicada, E1¢s un crea-
dor, podria haberlo hecho
muy blen”, dice,

Fermando Valiente, coordi-

Hoclentificoy det

nados Mondmben-
10 Clud: s Chench

pats. Ayer, se confirmé la re-
nuncia de Francisco Brieva,
presidente deka Coméston Na-
chonal de Investigacion Cien-
tificay Tecnobdgica (Conicyt).

E ingeniero alcanzo a estar
apenas 13 meses en el cargo y'
peseaque Begdcon todoel im-
petu de mejorar la situacion,
renuncioel midrooles (veren-
trevista

Chie. dice que no hay institu-
clonalidad que permita, a
quien estd en ¢l cargo, pader
“pelear por el presupuesto”,

nisterioy yo lo veo como muy
preccupante. No tener presi-
dente, un presupocsto que no
aumente coma deberia y no
salgarnos del nitimo hugar de
la Ocde” dice Babul,

Para Katia Soto. directora de
Fundaciin Mis Clencia, lare-
nuncia de ks dos (ltimes pre-
sidentes, hablade b faltadein-
2 “Habdiuna

porgue hay
nes se thene que enfrentar més
arriba, entre elles ef Ministe-
riode Educaciin (del que de-
pende Conkyt) yde Hacknda,
“Es engorroso, porque,
cquid héal )

senal, Se iha a tomar en serlo
¥ queda en punto muerto, St
1o hay avance, quiches estin
enestos puestos ven b falta de
voluntad del gobierno por

“Es engorroso, porque,

quién escucho sus

fundamentaciones del

presupuesto?

Aparentemente nadie”
Babul

Consejo Sockedodes Clentificas

LATERCERA Viernes 30 de octubre de 2015

“Francisco Brieva era

»» Andrés Couve. en el Instituto de Ciencias Biomédicas de ka U. de Chile.

mancjar algunas

% F/ avanzar, ni
Hoese nofuesorpresaenel  de Conleyt? jQuidn escuchd  supacsto”, explica. &, desaparcee. Nocs una cafa Bl representante de Jos traba-
mundo cientifico, sino una s del L ituto M) dora de SiCo-  Jadores de Conicyt, Arturo
I supuesto?. lendo para b tura  Pino, cree que Brieva se vio
tanclaqueicienciatiencpars  die”, dice Jorge Babul, presi- P y d yquiere seguir esth ik
ol Estado. dentedel Consejode Socieda-  dap), Mariana Krause, tam-  bien. Pero para eso, no pece-  situaciones refacionadas con
Ramdn Latorre, directordel  des Clentifkcas. béén cree que el escemarioacs  sita a alguien del calibre de

Instituto Milenio Centro In-

Elacadémiodela U, de Chi-

tual, demuestra la poca preo-

Brieva®, senala Couve,
Desde el Centro para la Co-
s las Clencias de

i riodeNeurockn- ke cupacién del Estado. “Lo
cia de 1a U. de Valparafso y  Josd flerat B ook doh
Premio Nacional de Clencfas  bre de 2003), Conkcyt estuvo  comisiém. Bl estd por la crea-
Naturales cree gue existe un - Gsiun i K «¥in de un mink ", dice
inncgable “problemadeinsti-  foe muy serfo para la institu-  Krause,

tocionalidad v de funciona-
miento”.

*Francisco Brieva es un
hombeeextremadamente pre-
parado, gran clentifico, Las
medidas que tomd, las con-
versaciones que sostuvimos.

chom y la comunidad clentifi-

. Segin ¢, Jos cambios que

Bricva tratd de hacer se topa-

ron con burocracia, “1a re-

nuncia nos pilla en un mo-
.

Andrés Couve, director Ins-
tituto Milendo Neurociencia
Blomddica (BNI) dkce que si
“el mandante -goblerno- no
estdabialturay

1a U. Andrés Bello, Gabricl
Ledn, dice que elactual s ¢s-
cenario es triste par toda b

cambios a 1 orginica y ¢s-
tructura de la Institucion.

CRONOLOGIA

1967 Loy 16 746 crea Conkyt.
Gestnada aasesorar A Prest-
dente en oencla

“Cuando llego, Jos trabajado-  19715e define quelaComi-
res vimos Ty U con-
endd, & q S50 mustich: ytrans-
hacer de Conicytuniugasdon-  versal
dedieragustoliegara trabajar.

Peroen el th Jentusias- 1973 Tras ol golpe de Estado

clencia, *L
QU 2 pocos ks extrana su re-
nuncia. Chile tiene proble-
mas que se pueden resoiver

<. tampoco se nos ha becho

q
realiza Briceva, f desafio para

conclenciay pero
al Estado no Je preocupa®, se
quei.

Las criticas a la carencia de un plany
de institucionalidad

Chile invierte hoy en tornoal
0,38 de su producto inter-
no bruto (PIB) en clencia,
tecnologia e innovacién, -
fraque jamis hasuperado cl
0A%, micniras sus pares de
1a Ocde. promyedian 2.4%.
1 bajo presupuesto ha sido

1o por cambiar la situacién,

Durante los perlodos de Se-
bastian Pifiera y el actual de
Michelle Bachelet, se crea-
ron comisiones para analizar
1a situacidn y, ambas reco-
mendaron la creacion de un

una de las criticas de 1a co-
munidad cientifica. no obs-
tante, ningun goblerno ha
definido hacer algo concre-

bargo, tras

desde Economia a ConlteyL.

Entre las criticas al siste-
ma, que ambas comisiones
han menclonado, estd su
fragmentacidn, Las agenclas
qUE RESIONAN TeCursos para
investigacion (como Conkyt
o Corfo) estan dispersas en

la presidenta no dio fechas y
solo anuncio e traspasode la
Inictativa Clentifica Milenio

varf v.enalgu-
nos casos ni siquiera tienen
coordinacion, no se toman
decisiones en torno a objeti-

Vos comunes ¥ la gestion de
recursos, por ko mismo, es
incficiente,
Conlcytdepende del Mine-
duc, que estd centradoon e
var a cabo una reforma y.
por lo mismo, esta tiene la
prioridad de sus recursos,
Ex presidentes de Conleyt.
como José Miguel Aguileray
el mismo Brieva, durante su
periodo. han criticado ade-

mo se fue apagando por las
trabus burocrdticas, porqueal
final, no puedes solucionar ef
problema”, dice.

La Tercera intenté comuni-
carse con Conkcyt sin éxito, ®

mias, la poca agilidad de la
estatal. *Es

defadefunciona yen 1974 se
elimina el consejo.

1981Secreael Fondecyt,
que financia proyectos de-
<lenciabaska. Drez anos-
despucs, el Fonde!, para-
apiicada.

frustrante”. sefalo Brievacl
mes pasado. “Es extremada-
mente lenta, thene una légl-
cadeasignacion y control de
los recursos que cuesta en-
tender que une vaya a sallr
ganador después de un cler-
1o proceso, Es muy lento, el
pals avanza a un ritmo que es
incompatible™. @

2009 Mincduc piderenunda
AvianHey! por elescandato
enlaasignacion delas Becas
Cnie.

2013 Por primeravez, un pre-
sidente de Conkcyt JoseMi
guel Aguitera, renuncia.

FOTO ACKNCIA LN

56) Scientific research is endanged by the “ignorance of the Chilean governments”
Web Page: El Mostrador
Date: November 10, 2015
Link: www.elmostrador.cl
Scope: National

142


http://www.audionoticias.net/videos/llambias/llambiasradio.htm

CINV ANNUAL PROGRESS REPORT — 2015

143

_ Las investigaciones cientificas que estan en peligro
w por la "ignorancia de los gobiernos de Chile"

Una vacuna contra el virus sincicial, un tratamiento contra la diabetes y un instituto
especialista en la biodiversidad se cuentan entre los afectados. Los cientificos presionan
por la creacién de un Ministerio de la Ciencia y la repatriacién de doctorados en el exterior,
entre otras medidas. El jueves realizaran una protesta frente a La Moneda.

B3 75 | compantic Varios productos cientificos se encuentran en peligro por la falta de inversion del

Estado en el area, una situacién que fue denunciada por una carta abierta que la
u :?\ Twittear

in} ) “Nuestros gobiernos han elegido la ignorancia”.
Compartir

comunidad publicé el domingo en diversos medios de comunicacién, bajo el nombre

Entre los afectados concretos se encuentran una vacuna contra el virus respiratorio
[5l Compartir . < s > . - <
sincicial y un tratamiento contra la diabetes tipo I. en manos del Instituto Milenio de
B imprimic Inmunologia e Inmunoterapia (IMII), que agrupa a investigadores de la Pontificia

Universidad Catdlica de Chile (PUC).
B Enviar por mail

La vacuna contra un mal que afecta especialmente a los bebés —cada afio deben ser
Rectificar

hospitalizados unos 5.000 nifios en Chile- es un antidoto que cruzo con éxito todas
las pruebas preclinicas y que ya cuenta con patente en China y Estados Unidos. Sin
embargo, para seguir adelante con ensayos clinicos se requiere una importante
suma de recursos.

En cuanto al tratamiento contra la diabetes, actualmente se espera iniciar estudios
clinicos en Francia, para lo cual también necesita financiamiento, cercano a un
millén de ddlares. Segin uno de los 1ultimos estudios disponibles, este mal aumentd
solo entre el afio 2000 y el 2004 de un 5,44% a un 8.33%.

57) Studio interview with Dr. Tomas Pérez-Acle
Radio: Duna. Programa Aire Fresco conducido por Polo Ramirez y Francisco
Aravena
Date: November 12, 2015
Link: http://we.tl/P2buYdJw42
Scope: National
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58) Thousands of researchers protest outside La Moneda asking for for greater support
for science
Newspaper: EI Mercurio
Date: November 13, 2015
Scope: National

EL MERCURIO
VIERNES 13 DE NOVIEMBRE DE 2015

A8 VIDA e CIENCIA » TECNOLOGIA

Entregaron cartas dirigidas a la Presidenta Bachelet:

Miles de investigadores protestaron frente a
La Moneda por mayor apoyo para la ciencia

Las manifestaciones se
repitieron a lo largo de Chile
bajo la consigna “Rebelién
cientifica”. Junto con mejoras
laborales, abogaron por mds
recursos y un ministerio del
ramo.

ALEXIS IBARRA O

ver, |.| Plaza de la Constitu-
cidn se t de blanco. Eran
los .M.\nldlu de los miles de

cientificos que llegaron a medioda a
pratestar para que se mejoren las
condiciones de la cienciaen Chile. La
gran mayorfa eran jovenes, pero
también se divisaban varios cientifi-
cos de renombre.

“El cobre no es etemno; y cuando se
acabe, tendremos un Chile pobre ¢
ignorante”, rezaba uno de los carte-
les. La ordenada manifestacion fue
acompafiada con gritos y hasta una
pequeda batucada. Su objetivo, ¢
cual lograron, era entregar tres car-
tas a la Presidenta (de distintas insti-
tuciones) para luego protestar (rente
a Conicyl, una cuadra mds alld.

La convocatoria la hizo la organi-
zacién Ciencia
con Contrato, que
aboga por mejo-
ras en las condi-
ciones laboral
de los investig,
dores, mucho de
los cuales traba

Con pitos y hasta una pequea batucad, los cientificos se manifestaron frente a La Moneda, Los organizadores calculan que asistieron mis de 2 mil personas,

Una esperanza

Un grupo de cientificos
fue convocado el miérco-
les por la Comision de
Ciencia y Tecnologia de la
Camara Baja. "Para nues-
tro asombro, la comision
aprobd votar en contra de
la partida presupuestaria

ra que mejoren las condiciones labo-
rales de miles de cen

La convocatoria inicial a la protes
ta se amplic tras los dltimos aconte-
cimientos desencadenados por la re-
nunciade Francisco Brieva a la presi
jan con sueldos dencia de Conicyt, y que evidencié
bajos y bolete- \ problemas serios en el aparato cien
ando por mu- v v umu, como la falta de recursas, Por
chos afios. “La eso, la manifestacidn fue masiva

x“"’""“;"le' 2‘,0"‘ dde Al precariedad del V- | i~ —los organizadores calculan més de
mentodelos fondospora | {5 f0%n e | [ A \\ 2 mil sitentes—,  lasconsignas y
<y ciencia incumbe los discursos apelaban

recursos para atraer a los
cientificos que estdn en el
extranjero. Ademds,
sacardn una declaracion
en la que se solicitard al
Gobierno la creacién de un
Ministerio de Ciencia y
Tecnologia”, dijo Tomds
Perez-Acle, del Centro
Interdiscilinario de Ciencia
de Valparaiso.

a profesionales
con distintos
grados acad
micos y de dis-
ciplinas varia- |
das. Yo misma |
llevo trabajan- |

do nueve afios En Valparaiso, Coquimbo, ren quedar afuera... Eso no puede

y nunca he si- | QEN C l A Valdivia, Concepcion y en otras  ser. Eso se llama estupidez”, dijo

do contratada, ciudades, los cientificos también  entre vitores

a que el Estado valore

la importancia de la

ciencia como motor del
desarrollo.

Loscientificos por mis recursos para

fondos concursables y mejores condiciones laborales.

En todo el pais

En tanto, Matias Pérez, de Anip,
reclamé por la falta de transparenc;
“¢Hasta cudndo los investigadores

144

a pesar de que se manifestaron. La consigna en
/ los carteles y las redes sociales fue
/' “Rebelién cientifica”
. Santiago, representantes de
s Cientificas, la run
¥ la Asocia
Nacional de Investigadores de Por
grado (Anip) tomaron un megdfo-
1oy se dirigieron a la masa. El mis
aplaudido fue Jorge B
dente de las Sociedades Cient
“Una de las cosas que nos pidic la
Presidenta es que entusiasmemos a
los jovenes... y zen qué estamos?
Los doctorados nacionales se quie-
renir, y los que estdn afuera se quie-

rio y hay una relacin de depen
o traba|adur 0

con Conlmlu

El problema, segiin Mufioz, es g
las universidades que se adjudi
fondos concursables no contrat
los investigadores que ejercen coj

las bases de fondos concursables, &

permite tener trabajadoresa honora- & |
Mientras esa reglamentacién 5

nocambie, nadie vaa hacer nada pa- 3

Y agregd la importancia de crear
un Ministerio de Ciencia y Tecnolo-
gfa. “No es posible que a los minis-
tros de Educacidn, que duran en pro-
medio un afo, tengamos que ense-

Aarles cada vez la importancia de la
clare

Katia Soto, de la Fundacidn Mis
Ciencia, fue dura con la comunidad
cientffica, y senald que los investiga-
dores seniors han hecho por mucho
tiempo la vista gorda del problema.
“Mientras recibieran recursos para
hacer investigacion... no les importo
qué iba a pasar con la comunidad”,
aclar,

59) “Molecular cuisine” demonstrated by scientist cook.
Newspaper: EI Mercurio
Date: November 29, 2015
Scope: National

tenemos que soportar que los con-
cursos emanados por Conicyt ten-
gan nombre y apellido? No puede
ser que los mismos investigadores
sean juez y parte en los procesos de
adjudicacion de proyectos”, dijo

En medio del tumulto estaba Ceci-
lia Hidalgo, Premio Nacional de
Ciencias, quien apoyaba la manifes-
tacion. “;Cudnto tiempo podemos
exportar materias primas sin valor
agregado? Desde las frutas sin insec-
ticidas hasta el vino de mejor calidad
requieren de conocimiento, y ese co-
nocimienta tenemos que generarlo a
s de la ciencia”, declard.




CINV ANNUAL PROGRESS REPORT — 2015

145

Al4

VIDA e CIENCIA ¢ TECNOLOGIA

EL MERCURIO
DOMINGO 29 DE NOVIEMBRE DE 2015

Investigador estuvo en Chile invitado por el Centro de Neurociencia de Valparaiso:

La cocina molecular explicada por
un cientifico con las manos en la masa

Chris Chipot, biofisico y compafiero de
experimentos de Ferran Adria, revela
cémo se obtienen sabores y texturas con
un poco de jugo, una pizca de gelificante
y un bafo de calcio.

i \ &
Lex
|

@

- e 1 |

(B ) =

¢ la clencia de materlales a la cocina de vanguardia” se llamo la
charla que Chris Chipot dictd en el restaurante El Internado, de Valparafso.

Web Page: El Mostrador
Date: December 2, 2015
Link: www.elmostrador.cl
Scope: National

PAULA LEIGHTON N

Tome nota. Para que la yema
de los huevos duros no quede
con ese desagradable color verde
grisdceo, pinche lacdscara con un
alfiler antes de ponerlos a hervir
Y si quiere un merengue que no
se baje o licue, eche unas gotas de
limon a las claras al batir. Van a
subir coma la espuma, pero fir-
mes y consistentes.

Noson trucos de abuelita. Es
puraciencia, Pinchar la cdscara
permite que el sulfuro de la ye-
ma escape en vez de quedar
atrapado dentro del huevo,
mientras que el limén desnatu-
raliza la proteina de la clara
“Asi se forma un merengue es
table”, explica el francés Chris
Chipot a una audiencia reuni-
daen el restaurante El Interna
do, de Valparaiso, para escu-
char sucharla “De la ciencia de
materiales a ].| cocma I'L' van
guardia”

Chipot no es chef, “El 90%,
de su tiempo lo gasta en cien
cia, pero debe pasar la mayor
parte de sus vacaciones coci-
nando con los mejores chefs de
Franciay Barcelona”, datea Ra
man Latorre, director del Insti
tuto Milenio Centro Interdisci-
plinario de Neu
rociencia de
Valparaiso
(CINV), donde
el investigador
francés estuvo
de visita

Chipot es
biofisico ted

rco, director
de investiga-
cidn en el Cen
tra Nacional de
Investigacion
Cientifica (CNRS)
de Francia y codirecs
tor del Laboratorio Ins
ternacional Asociado del
CNRSy la U, de Hlinois
De ahi que su cocina tenga va
rias cucharadas de ciencia y una
pizea de “ingredientes naturales
que habitualmente no se en

cuentran en la cocina”, dice

Se refiere a extractos de alga,
pectina, hidrocalides y otros
elementos que se usan para es-
pesar, formar geles, encapsular
moléculas de liquido o crear
emulsiones perfectas.

Ciencia en la mesa

“En pacas palabras, la cocina
de vanguardia o gastronomfa
molecular estd en la confluencia
de ciencia y cocina”, resume
Chipot, describiendo la téenica
que tiene al célebre chef catalin
Ferran Adria como su mds exi-
mio exponente. Ambos han co
cinado y experimentado juntos

Mientras revela los trucos de
la cocina molecular “para jugar
con las texturas y optimizar la
sensacidn en laboca”, el francés
prepara unos huevos fritos fal-
s0s. La clara estd hecha con le-
chedecocoy colapez, y paraha
cer la yema —que en realidad es
jugo de naranjaespesado con al-
ginato de sodio— recurre a la
iconica téenica de la esferifica-
cidn, ampliamente usada ("y
abusada”,
aflade Chipot)

Caviar de aceite de oliva fabricado por Fervan Adria. El aceite estd encap
sulado en las perlas hechas con cloruro cdleico y alginato.

por Adria en EI Bulli

Con un pequefio cuchardn su-
merge una porcion del jugo es
pesoen unasolucion de glucono:
lactato de calcio. Asf se obtiene
una esfera cuya superficie gelati

Revisitar las recetas cldsicas para generar algo inesperado y atraer la

vista son dos principios de la cocina molecular, que el biofisico Chris Chipot

aplicd en su deconstruccion de ensalada la caprese,

nosa encapsula el liquido que se
desee
Esta vez la yema
muchas veces con los verdaderos
huevos fritos— quedd un poco
aplastada. Pera sf se lucid con su
“deconstruccidn de la ensalada ca
prese”, donde dos bolitas de toma-
te confitado compartfan plato
con un caviar verde brillan
te de albahaca y una esfera
de mozzarella blanca
contrastaba con el
negro del vinagre
balsdmico
“Lo bueno,
dice Chipot, es
(queestaesuna

oMo pasa

cocina sin se-
cretos”. Ade
mis de generar
emociones gus-
tativas, es absolu-
tamente precisa en
temperatura, milili-
tros y gramos, “Eso per-
mite reproducirla cada vez
y que sea infalible. Y si no re
sulta, te permite entender qué
pasd, en qué etapa falld”, con-
cluye, posefdo por su lado
90% cientifico.

60) French Biophysicist reveals secrets of the “spheronization” of molecular cuisine
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A7, Biofisico francés revela secretos de la
W "esfericacion” de la cocina molecular

Invitado por el Centro Interdisciplinario de Neurociencias de Valparaiso, el cientifico Chris
Chipot compartio en las Tertulias Portefias y realizé una charla en el restaurante El
Internado de Valparaiso donde revel6 el proceso de "esfericacion” que hizo tan famoso al
chef catalan Ferran Adria.

Dicen que en la cocina clasica abundan los secretos; en 1a nouvelle cuisine sobran las

sorpresas, como las cuentas obscenas; y en la cocina de Vanguardia rebosa la
ciencia.

Dicen que en la cocina clasica abundan 1os secretos; en 1a nouvelle cuisine sobran las

sorpresas, como las cuentas obscenas; y en la cocina de Vanguardia rebosa la
ciencia.

Chris Chipot. biofisico francés, y uno de los mas activos defensores de la cocina
molecular, racional o de vanguardia, hace ya algunos afos logré conciliar dos de sus
mas importantes intereses: 1a gastronomia y la curiosidad cientifica.

61) Chemistry on the Menu
Magazine: Qué Pasa
Date: December 7, 2015
Scope: National
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>UENCIAS

UIMICA
LA CARTA

La semana pasada, el biofisco rrm Chris Chipot fue invitado Lisk ¢l Centro

esferificacion, Imxmug,un nd mumqm e describid ll;\“( 0 pa
Ferran Adria, y que publicaron en un extrafio paper cientifico-culinario.

62) Second season of “The mysteries of the brain” deals with topics that span from
social neuroscience to post-partum depression
Web Page: El Mostrador. Neuronews
Date: May 7, 2015
Link: www.elmostrador.cl
Scope: National
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elmostrador.

Portada Pais Mundo EAEGELNS Vida en Linea Blogsy Opinion Sin Editar Kiosko Multimedi:

Inicio | Portadas | Destacados | Imperdibles | Agenda | Critica & Opinion | Recitales | Concursos | Ensayos & Literatura | To

Los articulos saldran todos los lunes a partir del proximo 11 de mayo

Segunda temporada de “Los misterios del
cerebro” abordara desde la neurociencia social

hasta la depresidén post-partum

Vauelve el espacio gque nacio de la alianza entre El Mostrador Cultura+Ciudad v &l Centro
Interdisciplinaric de Neurcciencia de la Universidad de Valparaiso (CINV) con el objetivo de acercar la
ciencia a la poblacion y dar preeminencia a los estudios e investigaciones del campo. Para su segunda
temporada, el espectro tematico sera mas amplio y abordara publicaciones mas desconocidas como la

neurcciencia forense y el estrés durante la lactancia.

63) Neuroscientists discover that traumatic experiences can be inherited by sperm
Web Page: El Mostrador. Neuronews
Date: May 202015
Link: www.elmostrador.cl
Scope: National
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Segunda temporada del Convenio con el Centro Interdisciplinario de Neurociencias de Valparaiso

Neurocientificos descubren que las
experiencias traumaticas pueden heredarse por

el esperma

Un investigacion cientifica de la Unsversidad de Zirich encabezada por la Dra. Katharina Gapp concluyo
que un tipo de ARNs era el responsable de la transmision transgeneracional de las experiencias
traumaticas durante la infancia y que, especificamente, era heredado por los padres através de la
esperma. En términos clinicos, los antecedentes planteados resultan relevantes, ya que la identificacion de
varios ARNs pequenos como mediadores de estos efectos pueden utilizarse como marcadores molecalares

del estrés traumatico para el uso potencial en el diagnostico de predisposicion a estrés,

64) Welcome to The Matrix!: Scientists achieve direct transfer of information from one
brain to another via the internet
Web Page: El Mostrador. Neuronews
Date: June 2, 2015
Link: www.elmostrador.cl
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Tercera publicacion del convenio con el Centro Interdisciplinario de Neurociencias de Valparaiso

iBienvenido a La Matrix!: Cientificos logran
traspasar informacion directa de un cerebro a
otro mediante internet

cSe imaginan tener la posibilidad de conactarse a un computador y descargar directamente en tu cerebro
el programa titulado “Pelé” y en unas pocas horas terminar jugando fatbol como “El Rey™ Buene, todo
esto podria ser posible algun dia, no necesariamente lgjano. Cientificos de la U. de Washington, en
Estados Unidos, lograren transmitir de forma exitosa informacion entre dos cerebros humanos mediante
una interfass computacional, sin necesidad de algan tipo de languaje oral o escrito.

por JESUS OLIVARES DUBART 7 ENiaR ¢ RECTIFICAR () WPRM

65) Scientists conclude that financial worries diminish cognitive abilities
Web Page: El Mostrador. Neuronews
Date: June 17, 2015
Link: www.elmostrador.cl
Scope: National
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Cientificos concluyen que preocupaciones financieras disminuyen capacidades
cognitivas

Un reciente estudio del Dr. Anandi Mani y un grupo de cientificos de las Universidades de Harvard, Princeton, Warwick y British
Columbia concluy6 que el menor rendimiento cognitivo de la gente que vive en condiciones de pobreza no se explica por su falta de

capacidades, sino porque las preocupaciones relacionadas con la pobreza ocupan, directamente, recursos cognitivos que influyen en
el desemperio intelectual.

66) Neuroscience study reveals that temperament is transmitted through breast milk
Web Page: ElI Mostrador. Neuronews
Date: June 24, 2015
Link: www.elmostrador.cl
Scope: National
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Estudio en neurociencias _al_'roia que el
temperamento es transmisible por laleche materna
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La leche materna no sélo nos permite una adecuada nutricién y el desarrollo del sistema inmune, sino que tiene otro tipo de
caracteristicas que podrian determinar incluso nuestra personalidad y, en efecto, el tipo de relaciones sociales que establecemos.

67) Scientists discover that sun exposure helps prevent cognitive decline
Web Page: El Mostrador. Neuronews
Date: July 3, 2015
Link: www.elmostrador.cl
Scope: National
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Nueva publicacion del convenio con el Centro Interdisciplinarios de Neurociencias de Valparaiso (CINV)

Cientificos descubren que exposicion al sol
ayuda a evitar el deterioro cognitivo

Si bien la radiacién ultravioleta es el principal responsable del ciancer a la piel en nuestro pais, también produce la activacion de la

vitamina D. Investigadores de la U. de Kentucky concluyeron que esta tendria una funcion importante en estructuras cerebrales
como el hipocampo, mejorando la salud mental durante el envejecimiento.

68) Neuroscience concludes that economic status influences the structural development
of the brain

Web Page: El Mostrador. Neuronews
Date: August 5, 2015
Link: www.elmostrador.cl

153


http://www.audionoticias.net/videos/llambias/llambiasradio.htm

CINV ANNUAL PROGRESS REPORT — 2015

Scope: National
Neurociencia concluve aue estatus economico
influye en el desarrollo estructural del cerebro

Estudios han encontrado relaciones entre la inteligencia y parametros estructurales como
el grosor de la corteza cerebral. Por ejemplo, a la edad de 10 afios, los nifios mas
inteligentes tienen cortezas mas delgadas. Estos estudios sugieren que si el estatus
socioeconomico modela algunas habilidades cognitivas, entonces también habria un
correlato entre el estatus socioeconémico y la estructura del cerebro.

Estudios revelan que el nivel socioecondmico familiar y 1a educacion de los padres
estan correlacionados con la estructura del cerebro en regiones criticas para el

desarrollo del lenguaje, funciones ejecutivas y memoria.

69) Post-partum depression: The first cause of disability in adult Chilean women
Web Page: El Mostrador. Neuronews
Date: September 16, 2015
Link: www.elmostrador.cl
Scope: National
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Convenio con Centro Interdisciplinario de Neurociencias de Valparaiso

Depresion Post-parto: El primer motivo de
discapacidad en mujeres adultas chilenas

por MACARENA GARATE PEREZ/CINV

16 septiembre 2015

La depresion post-parto afecta a toda la familia y se asocia con peleas maritales,
incapacidad de la madre para hacer cosas que antes realizaba sola (por ejemplo, ir de
compras o incluso trabajar), y afectando principalmente la interaccion materno infantil,
presentando conductas tales como hostilidad y desapego. Por otra parte, estudios han
demostrado que la depresion post-parto tiene efectos en el desarrollo cognitivoy
emocional de los nifios durante la infancia y la nifiez tardia.

La depresion es un trastorno neuropsiquiatrico de gran impacto social y econdmico,
el cual se caracteriza principalmente por dos sintomas; la anhedonia, o incapacidad
de sentir placer y el animo deprimido, dentro de los cuales podemos describir
sintomas como tristeza constante, decaimiento, irritabilidad, sensacion de malestar
y frustracion.

70) On the trail of the human race: Scientists date to 2.8 million years the oldest fossil of
the genus Homo
Web Page: El Mostrador. Neuronews
Date: September 24, 2015
Link: www.elmostrador.cl
Scope:_National
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Articulo producido en el Convenio con el Centro Interdisciplinario de Neurociencias de Valparaiso

Tras la pista del linaje humano: Cientificos datan en 2.8
millones de anos el fosil mas antiguo del género homo

BRI REES
BRI, BLUH TPy
El registro mas temprano del género Homo -el género humano- corresponde a una
mandibula con dientes que data entre 2.75 a 2.8 millones de afios. El espécimen presenta
una combinacion de rasgos, algunos de ellos pertenecientes al género Homo y otros al
género Australopihecus, del que se cree, surgié el género humano.
Durante décadas, cientificos han buscado fésiles que documenten las fases mas

tempranas del género Homo. pero los especimenes recuperados entre 3y 2.5
millones de afios atrds (un periodo critico en la evolucién hacia el género humano)
han sido escasos y mal preservados. Como resultado de esto, ha existido poco
acuerdo en la época de origen del linaje que finalmente dio paso a los humanos
modernos. Con 2.8 millones de afios de antigiiedad. el hallazgo publicado por el Dr.
Brian Villmoare y colaboradores, en Revista Science, entrega pistas que apuntan a
cambios en la mandibula y dentadura en el género Homo tan solo 200.000 afios
después de la 1iltima aparicion de Australopithecus afarensis, del cual habrian

surgido los humanos y que desaparecid hace 3 millones de afios, aproximadamente.

71) Neural networks created by neuroscientists bring us closer to the big jump to “life”
of Artificial Intelligence
Web Page: El Mostrador. Neuronews
Date: October 7, 2015
Link: www.elmostrador.cl
Scope: National
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4" Redes neuronales creadas por neurocientificos L
acercan el gran salto a la "vida" de la Inteligencia Artificial

Expertos han desarrollado un nuevo método para que una Inteligencia Artificial aprenda a
jugar un videojuego sélo a partir de informacién visual, entendiendo por si misma las
reglas y la forma de jugar, llegando a superar el desempefio de un humano profesional. Los
avances que antes era parte de la ciencia ficcién, hoy estan a punto de ser parte de la vida
diaria.

Una de las preguntas mas trascendentales de la humanidad. y que ha eludido
respuesta durante siglos, es entender cémo funciona la inteligencia. Una forma de
solucionar este problema ha sido construir la llamada inteligencia artificial: si
tenemos algo construido por nosotros mismos, sabremos exactamente cémo
funciona; asi, si logramos construir una inteligencia comparable a la de un ser
humano, estaremos mas cerca de entender como funciona nuestra inteligencia.

Pero ;por qué conformarse con alcanzar el nivel humano? Muchos suefian con que
podremos llegar a construir inteligencias que sean capaces de superar a los
humanos. El primer paso para que este suefio se hiciera realidad. o mas bien uno de
sus primeros éxitos, fue la famosa Deep Blue desarrollada en los afios 90, un enorme
computador que logrd derrotar en ajedrez a Garry Kasparov, 1o que seria la primera
vez que un computador le ganaba a un campedn mundial. Sin embargo, esta
méquina tenia un par de importantes limitaciones: sélo sabia jugar ajedrez, y

ademds habia sido programada para ello, no aprendid a jugar por si misma.

Es precisamente el aprendizaje una de las claves para definir la inteligencia. Existen
muchas formas de definirla, pero en este caso nos quedaremos con la siguiente: Una
inteligencia es un sistema que puede obtener informacidn del ambiente y en base a
es0 aprender a responder con un comportamiento acorde a cada situacién. En este
sentido, los videojuegos son un interesante método para poner a competir a un
humano contra una maquina, principalmente porque implican realizar acciones

complejas frente a distintos escenarios.

Esto no tiene nada que ver con las veces que usted perdid contra “la computadora”,
va sea que los fantasmas lo hayan atrapado en el Pacman o0 los goles que el Messi
virtual le haya hecho en el FIFA. En esos casos, el sistema estd programado para
actuar de cierta forma, siempre se comportara igual, nunca realizara una accién que

no esté en su programa ni mejorara su desempefio con el tiempo.

72) Neuroscience: Plastic Containers associated with failures in working memory
Web Page: El Mostrador. Neuronews
Date: October 15, 2015
Link: www.elmostrador.cl
Scope: National
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‘ Neurociencia: Envases plasticos incidirian
- en fallas de la memoria de trabajo

La exposicion del organismo a altos niveles de BPA ha sido ampliamente relacionada con
disfunciones a nivel endocrino y digestivo. Sin embargo, se han realizado estudios que
sugieren que este compuesto también podria producir problemas de aprendizaje y de
memoria e interferir en la formacién de sinapsis, o comunicacion entre las neuronas de
nuestro cerebro, las que tienen un rol importante en la funciones cognitivas.

¢Alguna vez te has preguntado qué sucede si constantemente reutilizas las botellas

pldsticas para tomar agua?, o ;De qué estan hechos los recipientes en que

conservamos los alimentos?

La mayoria de los recipientes que tenemos a nuestro alcance para conservar
alimentos o liquidos estan hechos de plastico o de metal. Botellas de agua, biberones,
latas de comida y de bebidas, estdn elaborados de materiales que tienen como
materia prima un compuesto llamado bisphenol A (BPA).

E1 BPA es un compuesto organico que se utiliza hace mds de 50 afios en diferentes
tipos de industrias, como en la produccion de equipamiento deportivo, dispositivos
médicos y dentales, sellantes dentales, anteojos organicos, CD-DVD,

electrodomeésticos y algunos tipos de holetas y facturas.

La exposicién del organismo a altos niveles de BPA ha sido ampliamente relacionada
con disfunciones a nivel endocrino y digestivo. Sin embargo, se han realizado
estudios que sugieren que este compuesto también podria producir problemas de
aprendizaje y de memoria e interferir en la formacidn de sinapsis, o comunicacién
entre las neuronas de nuestro cerebro, las que tienen un rol importante en la
funciones cognitivas.
John D. Elsworth, junto a un grupo de cientificos de la Universidad de Yale, New
Haven, se preguntaron si la exposicidn continua a BPA produce alteraciones
morfoldgicas de las neuronas que forman parte de la corteza prefrontal y del
hipocampo, regiones de nuestro cerebro que regulan funciones cognitivas, como la
atencion y la memoria. respectivamente.
73) Science: Menopausal individuals act as “repositories of ecological knowledge”

Web Page: El Mostrador. Neuronews

Date: November 6, 2015

Link: www.elmostrador.cl

Scope: National
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Ciencia: Seres menopausicos actian como
“repositorios de conocimiento ecologico”

En base a un estudio con una poblacion de Orcas, un equipo de cientificos de las
universidades de Exeter y York, liderados por el doctor Darren Croft, publicé un articulo en
la revista Current Biology, en el que proponen que las hembras en un estado post
reproductivo son capaces de transmitir conocimientos importantes a la poblacién, que les
permiten sobrevivir en tiempos dificiles.
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