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By Patricia Llanes, Ph.D.
INDICASAT AIP

La inflamacién es un proceso complejo que se
caracteriza por el acumulo de células inmunes
en sitios donde se ha producido la entrada de
un agente infeccioso. Los macréfagos, mastoci-
tos y células dendriticas residentes en los teji-
dos son las primeras células de la inmunidad
innata que detectan y reconocen al patégeno e
inician la respuesta inflamatoria. Estas células
secretan moléculas que contribuyen a ampli-
ficarla induciendo el reclutamiento de nuevas
células, que participaran en la eliminacion del
agente infeccioso y la posterior reparacion de
los tejidos danados. El sistema del complemen-
to, un conjunto de proteinas plasmaticas que
activan una cascada de reacciones proteoliticas
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Inflammation is a complex process
characterized by accumulation of immune
cells in the sites of entry of an infectious agent.
Macrophages, mast cells and dendritic cells,
resident in the tissues, are the first cells of
innate immunity that detect and recognize the
pathogen and initiate the inflammatory
response. These cells secrete molecules that
contribute to amplify the response, thus
inducing the recruitment of new cells that
participate in the elimination of the infectious
agent and tissue repair. The complement
system, a number of plasmatic proteins that
activate a cascade of proteolytic reactions in
the surface of the pathogens, also contributes



en la superficie de patdgenos, también
contribuye en el proceso inflamatorio.

Cuatro senales cardinales caracterizan la
inflamacién: enrojecimiento, edema, calor y
dolor. La vasodilatacién y la permeabilidad
aumentada de los vasos sanguineos durante la
inflamacién conducen al aumento del flujo de
sangre local y a la salida de fluidos a la matriz
extracelular, siendo responsables por el calor,
el enrojecimiento y el edema. La migracion
celular a los tejidos inflamados y sus acciones
locales determinan el dolor. Las primeras
células en llegar a los sitios de inflamacidn son
los neutrdfilos, seguidos por monocitos, que
rapidamente se diferencian en macréfagos, y
mas tarde en la respuesta aparecen los
linfocitos, previamente activados en los n6du-
los linfaticos cercanos a los sitios inflamados.
El proceso de inflamacion también puede
ocurrir por un dano tisular, en ausencia de un
agente infeccioso (inflamacidn estéril), iniciado
en este caso por moléculas endogenas proce-
dentes de los tejidos, que disparan la activacion
de macrofagos.

La inflamacion es un proceso altamente regu-
lado, cuyo descontrol puede llevar al
establecimiento de una inflamacién crénica

y en algunos casos incluso a la muerte. Es la
causa de una variedad de enfermedades entre
las que se encuentran la artritis reumatoide,
psoriasis, esclerosis multiple, entre otras.

La busqueda de agentes que inhiban la in-
flamacién constituye un gran desafio, conside-
rando la importancia de la respuesta inflama-
toria en la defensa del hospedero contra las
infecciones. Por lo tanto la seleccion del

to the inflammatory process.

Four main signals characterize inflammation:
redness, swelling, heat and pain.

The vasodilatation and permeability of the
blood vessels produce an increase in local
blood flow and fluids extravasation, causing
the heat, redness and edema (swelling). Cell
migration towards inflamed tissues and their
local effects provoke pain. The first cells to
arrive at the inflammation sites are the
neutrophils, followed by monocytes that
quickly differentiate into macrophages.
Lymphocytes appear later, previously activated
in the draining lymph nodes.

The inflammation process can also be triggered
by tissue damage in the absence of an
infectious agent (sterile inflammation),
initiated in this case by endogenous molecules
coming from the tissues that activate
macrophages. Inflammation is a highly
regulated process and dysregulation can lead
to the establishment of chronic inflammation
and, in some cases, to death. Inflammation is
the cause of several diseases including
rheumatoid arthritis, psoriasis, multiple
sclerosis, among others.

The search for agents inhibiting inflammation
is a great challenge considering the importance
of the inflammatory response in the defense of
the host to infections. Selection of the

target is essential to guarantee the inhibition
of a particular pathway and maintaining intact
the response of the host to other
inflammatory stimuli. Despite the advances
achieved in new treatments for inflammation,
the search for more safe and effective
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“target” es esencial para garantizar la in-
hibicién de una via especifica y mantener la
respuesta del hospedero a otros estimulos in-
flamatorios. A pesar de los avances en nuevos
tratamientos para la inflamacidn, la busqueda
de compuestos mas seguros y eficaces continua
siendo un campo de investigacidn muy activo.
Nuestro grupo se ha enfocado en los tltimos
anos en la identificacién de compuestos natu-
rales o sintéticos con efecto anti-inflamatorio y

en la descripcidn de sus mecanismos de accion.

Uno de nuestros estudios esta dirigido a la
busqueda de moléculas que inhiban la res-
puesta de macrofagos a pirégenos (moléculas
de origen enddgeno o exdgeno capaces de in-
ducir una fuerte respuesta inflamatoria) prin-
cipalmente el lipopolisacarido (LPS) derivado
de la pared celular de bacterias gram negativas.
El LPS es reconocido por el receptor TLR4
(del inglés “Toll like receptor 4”) expresado en
la superficie de macrofagos y desencadena la
activacion de vias especificas de senalizacion.
Los TLRs son una familia de receptores que
reconocen una variedad de estructuras mo-
leculares y tienen un papel esencial en el inicio
de la respuesta inflamatoria y en la induccién
de la respuesta inmune adaptativa.
Recientemente demostramos que un conocido
compuesto derivado del coral Pseudopterogor-
gia acerosa, aislado e identificado por el grupo
del Dr. Marcelino Gutierrez, inhibe la res-
puesta de macrofagos a LPS, por un me-
canismo que involucra la inhibicién indirecta
de la activacion de un factor de transcripcion
esencial en la respuesta inflamatoria. El efecto
de este compuesto lleva a la inhibicion de un
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compounds is still a very active research field.
In recent years, our research group has focused
on the identification of natural or synthetic
compounds with anti-inflammatory effect and
in describing the mechanisms of action. One of
the studies is focused on the search of
molecules inhibiting the response of
macrophages to pyrogens (molecules of
endogenous or exogenous origin able to
induce a strong inflammatory response)
mainly lipopolysaccharide (LPS). LPS is
derived from the cell wall of gram-negative
bacteria and is recognized by the Toll like
receptor (TLR) 4, which is expressed in the
surface of macrophages, triggering the
activation of specific signaling pathways. TLRs
are a family of receptors able to recognize a
variety of molecular structures that play an
essential role in triggering the inflammatory
response and inducing the immune adaptive
response.

Recently, we have demonstrated that a known
compound, derived from the
Pseudopterogorgia acerosa coral, isolated and
identified by the group of Dr. Marcelino
Gutierrez, inhibits the macrophages response
to LPS by a mechanism that involves the
indirect inhibition of a transcription factor that
is essential to the inflammatory response.

The effect of this compound leads to the
inhibition of a set of cell functions, which are
fundamental in the response of these cells to
the inflammatory stimulus.

The study of the effect of this compound in an
animal model of inflammation is important

to demonstrate its relevance in vivo. Thus, we



conjunto de funciones celulares esenciales en la
respuesta de estas células a estimulos inflama-
torios.

El estudio del efecto de este compuesto en un
modelo animal de inflamacion, es importante
para demostrar su relevancia in vivo. Por lo
tanto hemos establecido un modelo de in-
flamacion en ratones, bien caracterizado en la
literatura y ampliamente utilizado para estos
fines. El modelo consiste en la inducciéon de
una inflamacién local en la almohadilla de

la pata trasera de ratones por la inyeccion de
carragenina. La inflamacién es evaluada a lo
largo de 5 horas a través de la medicién de una
serie de parametros que incluyen el aumento
del grosor de la almohadilla, los tipos celulares
que estan presentes en la lesion y el aumento
de la expresion y secrecion local de mediadores
inflamatorios. En estos momentos estamos
evaluando si este compuesto es capaz de modi-
ficar estos parametros. Es importante sefialar
que todos los protocolos experimentales son
basados en la estricta observancia de las nor-
mas éticas de manejo de animales de experi-
mentacion, de acuerdo con las regulaciones
internacionales y establecidas en INDICASAT
ATP.

En esta linea de investigacion también estamos
trabajando en la identificacion de moléculas
que interfieran con un paso importante en el
desencadenamiento de la inflamacion que apa-
rece en la enfermedad de Alzheimer. Aunque
existen varias hipdtesis, todavia no se conoce
cual es el agente toxico que dispara esta enfer-
medad. Ha sido mostrado que la presencia de
placas de  amiloide (AP) constituye una de

h

Yisset Gonzales
éstudiante de doctorado en
INICASAT AIP

have established a model of inflammation in
mice that is well characterized in the literature
and widely employed for this purpose.

This model consists in the induction of local
inflammation in the hind footpad of mice by

The INDICASAT Times 7



sus caracteristicas patoldgicas tipicas, asi como
la presencia de inflamacidn asociada a células
de la glia (principalmente microglia), que se
encuentran en estrecha relacion con las placas
de APB. Muchos autores piensan que el recono-
cimiento de las fibrillas de AP por microglia es
uno de los primeros pasos para el desencade-
namiento del proceso inflamatorio que con-
tribuye con la patogénesis de la enfermedad de
Alzheimer.

La microglia son células de la inmunidad
innata y son considerados los macréfagos
residentes del cerebro. La activacion de la
microglia ocurre principalmente a través del
reconocimiento de moléculas del hospedero

o moléculas derivadas de patégenos por re-
ceptores expresados por estas células. Varios
receptores inmunes, incluyendo el TLR4, han
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the injection of carrageenan. The inflammation
is evaluated during five hours by the
measurement of a series of parameters
including swelling of the footpad, the cell types
present in the lesion and the increase in the
expression and secretion of inflammatory
mediators. At present, we are assessing
whether or not the compound is able to alter
those parameters. It is important to point out
that all the experimental procedures
implemented are based in the strict observance
of the ethic guidelines related to the handling
of lab animals in accordance with international
regulations and those established in
INDICASAT AIP.

In this line of research we also work in the
identification of molecules interfering with an
important step in the inflammation associated



estudiante de doctorado en
INICASAT AIP

sido involucrados en la activacion de microglia
inducida por AP y la subsecuente secrecion de
mediadores inflamatorios. Estos mediadores
producidos en grandes cantidades o de manera
sostenida tienen efecto neurotéxico, contribu-
yendo de esta manera a la patologia de esta
enfermedad. La perdida de neuronas, provo-
cada en parte por la inflamacion y el acumulo
de fibrillas de AP en forma de placallevaala
perdida de memoria y funciones cognitivas en
estos pacientes.

Considerando la relevancia de la inflamacion
en la patologia de Alzheimer hemos estado tra-
bajando en los ultimos tres afios en el disefio
de un ensayo que permita detectar compues-
tos que inhiban la interacciéon de A con uno
de sus receptores. Este ensayo nos permitiria
identificar en un corto periodo de tiempo

with Alzheimer’s disease (AD). Although,
several hypotheses exist, the toxic agent
triggering AD is still unknown. It has been
shown that the presence of amyloid  (Af)
plaques is one of the hallmarks of AD together
with the presence of inflammation associated
with glia cells, mainly microglia, surrounding
AP plaques. Many authors believe that Af
fibrils recognition by microglia is one of the
first steps in the activation of the inflammatory
process that contributes to the pathogenesis of
AD. Microglia are cells of the innate immunity
and are considered the brain’s residents
macrophages. The activation of microglia
occurs through the recognition of endogenous
or exogenous molecules by receptors expressed
on these cells. Several immune receptors,
including TLR4, have been involved in the

The INDICASAT Times 9



Abigail De Avila, estudidfitertesista; Adiba Khan, estudiante del Programa CREO;%’tt Gonzélez, estudiante de doctorade;, 4

Dra. Patricia Llanes, Investigadora de INDICASAT AIP; Lizzi Herrera, estudiante de doctorado y Deborah Doens, estudiante de

doctorado.

moléculas con esta actividad especifica y con-
firmar posteriormente en un ensayo celular

su efecto final en un sistema mds complejo. El
tamizaje de moléculas sintéticas utilizando este
ensayo ha arrojado resultados muy interesantes
que serdn publicados en los préximos meses.
Adicionalmente y como complemento a este
trabajo hemos estado involucrados en la opti-
mizacion de un ensayo reportado en la litera-
tura para identificar compuestos que interfie-
ran con la agregacion de AP. Muchos esfuerzos
han sido hecho para identificar moléculas que
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activation of microglia induced by A and

in the subsequent secretion of inflammatory
mediators. These mediators, when produced
in great quantities or in a sustained manner,
are neurotoxic, contributing to the pathology
of the disease. The loss of neurons, provoked
in part by inflammation and the accumulation
of AP fibrils in the form of plaques, lead to the
loss of memory and of cognitive functions in
AD patients. Considering the relevance of
inflammation in Alzheimer’s pathology, we
have been working during the last three years



inhiban la sintesis o la agregacién de AP y que
puedan constituir en el futuro la base de tera-
péuticos para Alzheimer. Sin embargo, hasta
el momento no existe ninguna molécula apro-
bada para su uso en humanos. Nosotros esta-
mos juntando nuestros esfuerzos con el resto
de la comunidad cientifica que trabaja en esta
area para aportar a la busqueda de drogas que
puedan detener o retardar la evolucion de esta
devastadora enfermedad.

Estamos involucrados en otros estudios, como
es el caso del desarrollo de un modelo animal
de Leishmania panamensis, que nos permita
evaluar in vivo el efecto de compuestos que

presentan actividad anti-L. panamensis in vitro.

Esto seria altamente relevante para el desarro-
llo futuro de drogas especie - especificas. Este
modelo serviria para la identificacidon prelimi-
nar de potenciales agentes para el tratamiento
de la infeccidn con esta cepa especifica de
Leishmania, que es la responsable de la inmen-
sa mayoria de los casos de Leishmaniasis en
Panama.

in the design of an assay for the detection of
compounds inhibiting the AP interaction with
one of its receptors. This assay allows us to
identity, in a short period of time, the
molecules with that specific activity and to
confirm later in a cell assay its final effect in a
more complex system. The screening of
synthetic molecules using this assay has given
very promising results, which will be
published in the few next months.
Additionally, as a complement to this work,
we have been involved in the optimization of a
known assay to identify compounds
interfering with the AP aggregation. Many
efforts have been devoted to identify molecules
inhibiting the synthesis or aggregation of A(3
that constitute in the future the basis of
therapeutics for Alzheimer’s disease.
Nevertheless, so far, there is no molecule
approved for its use in humans. We are joining
efforts with the rest of the scientific community
working in this area to contribute to the search
of drugs able to stop or delay the progress of
this devastating disease. We are also involved
in other studies, as the development of an
animal model of Leishmania panamensis,
which allow us to assess in vivo the effect of
compounds presenting in vitro anti-L.
panamensis activity. This would be highly
relevant for the future development of species-
specific drugs. This model would serve for the
preliminary identification of potential agents
for the treatment of the infection with this spe-
cific strain of Leishmania, which is the
responsible for the majority of the
Leishmaniasis cases in Panama.
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BIOINFORMATICA, LAS VENTAJAS DE
UNA NOVEDOSA RAMA DE LA CIENCIA

BIOINFORMATICS THE ADVANTAGES
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datos bioldgicos desde una perspectiva global.
El estudio de la compleja relacidn entre la
secuencia de los genes y la estructura y funcion
de las proteinas s6lo puede ser abordado
ulteriormente utilizando métodos
computacionales, muchos de los cuales
demandan una alta capacidad de
procesamiento. El uso de estas herramientas
permite llevar a cabo estudios investigativos de
avanzada, tales como el ensamblaje y analisis
de secuencias de genes, cromosomas y
genomas completos; la modelacion de la
estructura de las proteinas y el disefio de
compuestos que actuen sobre estas, con
aplicaciones médicas, farmacéuticas e
industriales (futuros medicamentos, vacunas,
etc.).

s}\‘ﬁ'/‘/;"'
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Figura 1. Principales fuentes de datos en bioinformitica.

Figure 1. Main sources of bioinformatic data.

Bioinformatica

sequence and the structure and function of
proteins can only be ultimately addressed by
using computational methods, some of which
demand a high processing capacity.
Bioinformatic tools are applied in a wide range
of novel research studies such as the

assembly and analysis of genes, chromosomes
and complete genomes; the modelling of
protein structure and the design of compounds
capable to interact with proteins of interest.
These research areas in turn can have medical,
pharmaceutical and industrial applications, i.e.
new drugs, vaccines, etc.
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En el contexto de estos abordajes se ha acu-
fado el término in silico —en relacion con el
silicio, material del que estan hecho los micro-
procesadores de las computadoras. El término
se usa para hacer referencia a experimentos
cientificos llevados a cabo en una computa-
dora o mediante simulacién computacional, en
contraposicion con los tradicionales in vitro o
in vivo, que hacen referencia a experimentos
realizados en el laboratorio o en un organismo,
respectivamente.

En todos los escenarios, la principal ventaja de
la bioinformatica es la de aportar informacion
util previa a la ejecucidn de los experimentos
en el laboratorio, optimizando asi el gasto de
recursos y tiempo asociados a la investigacion.
No obstante, la obtencion de estos beneficios
esta intimamente ligada a la capacidad de
procesamiento disponible. En la medida en
que mads informacion se genere y mayor sea el
alcance de las investigaciones, mayor serd la
demanda de procesamiento. Por esta razon,
muchos centros de investigacion en biociencias
y ciencias biomédicas invierten en la imple-
mentacion de nicleos computacionales de alta
capacidad, para poder ejecutar y aplicar las
herramientas bioinformaticas a la solucién de
problemas propios del contexto bioldgico.

La implementacion de estaciones de trabajo de
alto rendimiento ha sido un campo histdrica-
mente circunscrito a paises de primer mundo,
principalmente Estados Unidos y paises eu-
ropeos (Alemania, Francia, Suiza, Suecia y
Espafia). En el caso de la bioinformatica, el
NCBI (National Center for Biotechnology
Information) y el EBI (European Bioinformat-
ics Institute) son probablemente los centros
mads importantes en Estados Unidos y Europa,

14 The INDICASAT Times

It is in this context in which the term in silico
was coined. This term refers to experiments
made in a computer or by computer simulation
and is related to silicon —a main component
of computer microprocessors. It has two tradi-
tional counterparts, in vitro and in vivo, which
in turn refer to experiments performed in the
laboratory or in living organisms, respectively.
In all scenarios, the main advantage of bio-
informatics is the possibility to gather useful
information before conducting experiments in
the laboratory, therefore optimizing the burden
of resources and time required by research.
However, these benefits are highly dependent
on the available processing capacity. The larger
the volume of information generated and the
scope of research, the larger the capacity re-
quired to process it. Due to this reason, many
biological and biomedical research centers
worldwide are investing in assembling and
implementing high-performance computing
systems, which allow the application of bio-
informatic tools to the solution of biological
problems.

Implementation of high-performance com-
puter workstations has traditionally been re-
stricted to first-world countries, mainly to USA
and European countries (Germany, France,
Switzerland, Sweden and Spain). In the field of
bioinformatics, the NCBI (National Center for
Biotechnology Information) and the EBI (Eu-
ropean Bioinformatics Institute) are likely to
be the most important cores in USA and Eu-
rope, respectively. In addition, there are a lot of
centers worldwide, many of them specialized
in specific areas within this wide discipline.



respectivamente. A estos se le suman ademas
infinidad de centros a nivel mundial, muchos
de los cuales se especializan en determinadas
ramas dentro de esta amplia disciplina.

] | ' - A
Figura 2. El Wellcome Trhst Genome Campus en Hinxton (Reino Unido), unolde los ntcleos mas importantes en el
ambito de la bioinformatica, sede del Instituto Europeo de Bioinformatica (EBI) y del Instituto Sanger (arriba). En este
instituto se encuentra una de las unidades de secuenciacién masiva de ADN mas grandes del mundo (abajo).

o |

Figure 2.

bioinformatiesywhich hosts the European Institute of Bioinformatics (EBI) and the Sanger Instltute (top). This institute
houses one of the world’s largest DNA massive sequencing units (bottom).




En Latinoamérica, varias estaciones de este
tipo han sido instaladas y aplicadas a la solu-
cién de problemas de bioinformatica; en paises
como Argentina, Brasil, Chile, Costa Rica,
Cuba y Venezuela. Cabe destacar la reciente
inauguracion del Centro de Bioinformatica y
Biologia Computacional (Bios), radicado en
Manizales, Colombia, cuya creacidn ha sido
calificada como una de las iniciativas de [+D
mads importantes del pais en los ultimos afios.
En Panama, el desarrollo de esta disciplina

es aun reciente, con so6lo algunos grupos de
trabajo que estan empezando a incorporar las
herramientas bioinformaticas a sus respectivos
proyectos. En INDICASAT AIP, nuestro grupo
recientemente instal6 y puso en funcionamien-
to una pequena estacion de trabajo de alto ren-
dimiento con arquitectura de cluster Beowulf,
la cual ha sido utilizada en varios proyectos,
incluyendo la secuenciacion del genoma del
parasito Leishmania panamensis. Tras la insta-
lacion de este cluster hemos recibido intereses
de varios grupos de investigacién locales para
su empleo en otros proyectos cientificos, por
ejemplo, del Instituto Conmemorativo Gor-
gas. Esto refleja la demanda que este tipo de
estaciones podria tener en el futuro inmedi-
ato. Esta estacion de trabajo, sin embargo, no
es suficiente para aplicaciones que demandan
mucha mas potencia, como la modelacion y
simulacion de la estructura de las proteinas.
Ademas, el desarrollo de la bioinformatica en
el pais no sélo depende de la infraestructura de
cdmputo necesaria, sino también de la infra-
estructura de laboratorio y el equipamiento
necesario para obtener los datos primarios,
como los equipos de secuenciacion de ADN de
nueva generacion.
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Several high-performance workstations with
bioinformatic applications have also been as-
sembled in Latin America, in countries like
Argentina, Brazil, Chile, Costa Rica, Cuba

and Venezuela. It is important to mention the
recent opening of the Center for Bioinformat-
ics and Computational Biology, (Bios) in Man-
izales, Colombia; which has been recognized as
one of the most relevant R&D initiatives in the
latest years in the country.

In Panama, the development of bioinformat-
ics is just beginning, with only a few groups
starting to apply bioinformatic tools to their
research projects. Here at INDICASAT AIP, we
assembled a small high-performance comput-
ing station with a Beowulf cluster architecture,
which has been used in several projects, in-
cluding the Leishmania panamensis genome
sequencing project. After its installation, we
have received requests to use the workstation
from groups outside INDICASAT, such as one
from the Gorgas Commemorative Institute.
This is an evidence of the demand such sta-
tions may have in the nearby future. The sta-
tion we assembled, however, is not sufficiently
powerful to be applied to solve more demand-
ing problems, such as modelling or simulation
of protein structure. Furthermore, the develop-
ment of bioinformatics in the country depends
not only on the available high-performance
computing infrastructure, but also on the
laboratory infrastructure and equipment nec-
essary to generate the primary data, such as the
equipment for next-generation DNA sequenc-
ing.
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La aplicacion de la bioinformatica es también
limitada por la resistencia que ponen algunos
investigadores a introducir nuevas estrategias
en sus proyectos de investigacion. Un ejemplo
relevante es la familiarizacidn con el sistema
operativo Linux. Si
bien muchas aplicacio-
nes en bioinformatica
se ejecutan en plata-
forma web, una inmer-
sion mas profesional
en la rama requiere de
la interaccion con este
sistema operativo, que
es el preferido por su
eficiencia y disponibi-

Another issue that hinders the application of
bioinformatics is the resistance researchers
show to introduce new strategies in their proj-
ects. A relevant example is the introduction of
the Linux operating system. Although many
bioinformatic appli-
cations run in dedi-
cated web servers, a
deeper immersion

in the field would
require interaction
with this operating

. system, which is pre-
ferred in the field due
to its efficiency and
free availability. Most

lidad gr atuita. Aunque Alejandro Llanes, Dr. Ricardo Lleonard y Carlos Mario Restrepo Arboleda. Linux distributions

actualmente casi todas

las distribuciones de Linux cuentan con in-
terfaces graficas amigables, la utilidad de este
sistema para la bioinformatica estd en gran me-
dida en su interfaz de linea de comando o con-
sola, con cualidades de interacciéon y automa-
tizacion de tareas dificilmente alcanzables en
otros sistemas operativos. Esta interfaz parece
poco amigable en un principio y esto provoca
que los investigadores se alejen sin ni siquiera
probarla —nosotros aseguramos que no es tan
dificil una vez que se aprenden las bases.

El INDICASAT AIP estd comprometido con el
desarrollo de la Bioinformatica en Panamad, no
solo para aumentar la eficacia e impacto de los
proyectos de investigacién en Biomedicina y
otras muchas ramas, sino para también lograr
una masa critica de investigadores capaces de
generar nuevas soluciones de software y con-
tribuir al desarrollo del pais y de la ciencia en
general.
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have user-friendly
graphic interfaces, but it is its command-line
interface or console which poses more advan-
tages to the field of bioinformatics. The fea-
tures this interface offers on interaction and
automation are not easily rivaled by any other
operating system. However, at first glance the
interface may seem unfriendly and this usually
cause researchers to stay away from it without
even trying it —we ensure it is not too hard to
use it after one learns a few basic topics.
Our institute, the INDICASAT AIP, is strongly
committed to the development of the Bioin-
formatics in the country, not only to improve
the execution of research projects being done
in Biomedicine and other scientific fields, but
also to achieve a critical mass of scientists able
to contribute to new software solutions for the
development of science in Panama and glob-
ally.



INCREASING USE OF RESEARCH

A selection of research results

and achievements of [FS grantees

Discovering new drugs

off the Panamanian coast

Scientists around the globe are increasingly focusing their attention on the un-
derwater world in their search for medically important substances. One of them
is Panamanian researcher Dr Catherina Caballero, who hopes to find drugs
against high blood pressure in marine fungi.

CATHERINA CABALLERO

Project: Pharmacological and chemical
characterization of bioactive natural products
isolated from marine fungi in the Republic of
Panama

Institution: Institute for Scientific Research and

High Technology Services INDICASAT AlP)

Country: Panama
Grant awarded: 2009

he search for medically important

substances has traditionally been

focused on terrestrial plants.

But scientists around the globe

are increasingly focusing their
attention on the oceans and their vast
supply of marine organisms, to increase
their chances of finding novel drugs.

One of them is Panamanian researcher
and pharmacist Catherina Caballero,
specialised in hypertension or high blood
pressure. Hypertension is one of the
world’s leading factors for mortality and
every year there are some eight million
deaths that are related to blood pressure.
It is not only a major health burden in
high-income countries but also in eco-
nomically developing countries.

Catherina Caballero’s interest in ma-
rine plants started a few years back while
she was working at the Department of
Pharmacology of the University of Mis-
sissippi and collaborating with its Center
for Natural Products Research. When
Catherina went through their bank of
natural products she soon discovered that
there were more active samples among
the marine organisms than the terrestrial.

This prompted her to turn to the waters
off the coasts of Panama to search for
new chemical substances with the poten-
tial to treat hypertension.

Together with a team of researchers at
the Institute for Scientific Research and
High Technology Services (INDICASAT
AIP), Catherina managed to isolate 5,000
fungi living in marine sponges. Some 500
samples were cultivated and evaluated with
the support from IFS. The hypothesis was
that the fungi extract would block one of
the receptors in human cells that is involved
with regulating our blood pressure. The re-
sult was promising: As many as 70 percent
of the tested fungi turned out to block the
correct receptor. Now the researchers are
preparing for the next step.

“It’s a cocktail of substances and we
have to find which one of them is respon-
sible. Once we have an identified sub-
stance it can be proposed as a product for
developing a new drug against certain
types of hypertension,” Catherina says.

The team’s research is also of ecological
importance. More than half of the evalu-
ated fungi turned out to be new species.
That data can be used by the Panamanian
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Collection of sponge samples at Coiba National Park in Panama, for research on medically important substances.

authorities as proof of the country’s biodi-
versity and help them to lobby for the con-
servation of these areas. “The finding was
crucial. Panama has a rich biodiversity, but
it is being threatened by the quick growth
of our cities. This kind of research shows
that there is something in the sea that peo-
ple don't see”, Catharina says.

Isolating marine fungi.
The INDICASAT Times
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Marine and Soil Derived Natural
Products: A New Source of Novel
Cardiovascular Protective Agents
Targeting the Endothelin System.

Planes Nadir, Caballero-George Catherina, Planta Med. 2015 Feb 5. [Epub ahead of print]

Abstract

Inhibition of the endothelin system is a recognized
therapeutic approach for treating complex
cardiovascular diseases. The search for natural
inhibitors of the endothelin system has focused mainly
on land, with recent, emerging data suggesting the
underestimated potential of marine microorganisms
for producing leads with cardioprotective potential.
The present work reviews natural products identified
as inhibitors of the endothelin system, their origin,
their mechanism of action, and their ecological
significance.
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Modulation of Calcium Signaling of
Angiotensin AT1, Endothelin ETA, and ETB
Receptors by Silibinin, Quercetin, Crocin,
Diallyl Sulfides, and Ginsenoside Rb1.

Bahem R., Hoftmann A., Azonpi A., Caballero-George C., Vanderheyden P. Planta Med. 2014 Dec 17. [Epub ahead of print]
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Abstract

Angiotensin II and endothelin-1 are potent vasoconstrictive peptides
that play a central role in blood pressure regulation. Both peptides exert
their pleiotropic effects via binding to their respective G-protein-
coupled receptors, i.e., angiotensin AT1 and endothelin type A and type
B receptors. In the present study, we have selected six structurally
different plant-derived compounds with known cardioprotective
properties to evaluate their ability to modulate calcium signaling of the
above-mentioned receptors. For this purpose, we used and validated

a cellular luminescence-based read-out system in which we measured
intracellular calcium signaling in Chinese hamster ovary cells that
express the calcium sensitive apo-aequorin protein. Firstly, silibinin,

a flavanolignan that occurs in milk thistle (Silybum marianum), was
investigated and found to be an antagonist for the human angiotensin
AT1 receptor with an affinity constant of about 9 uM, while it had no
effect on endothelin type A or type B receptor activation. Quercetin and
crocin partially impeded intracellular calcium signaling resulting in a
non-receptor-related reduction of the responses recorded for the three
investigated G-protein-coupled receptors. Two organosulfur com-
pounds, diallyl disulfide and diallyl trisulfide, as well as the triterpene
saponin ginsenoside Rb1 did not affect the activation of the angiotensin
AT1 and endothelin type A and type B receptors. In conclusion, we were
able, by using a nonradioactive cellular read-out system, to identify a
novel pharmacological property of the flavanolignan silibinin.
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Whole-genome sequencing and MIRU-

VNTR of Mycobacterium bovis isolated
from commercialized cattle in Panama.

Acosta, F; Chernyaeva, E.; Mendoza, L.; Sambrano, D.; Correa, R.; Rotkevich, M.; Tarté, M.; Hernandez, H.; Velazco, B,; Escobar, C.;
Waard, J.; Goodridge, A. (2015) Emerging Infectious Diseases, (In press).

Abstract

Panama remains free of zoonotic tuberculosis in humans. Seven
Mpycobacterium bovis isolates from a 2013 bovine tuberculosis
outbreak were studied by DNA fingerprinting. Our results
indicated minimal homology with strains previously circulating
within Panama. Mycobacterium bovis dispersion into Panama
highlights the need to implement enhanced genotype testing to
track zoonotic infection.
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Revisiting Metal Toxicity in
Neurodegenerative Diseases and
Stroke: Therapeutic Potential

Joy Mitra, Velmarini Vasquez, Pavana M Hegde, Istvan Boldogh, Sankar Mitra, Thomas A Kent, Kosagi S Rao, and Muralidhar L
Hegde. Neurological Research and Therapy 2014, 1(2), 107

Abstract

Excessive accumulation of pro-oxidant metals, observed in affected
brain regions, has consistently been implicated as a contributor to the
brain pathology including neurodegenerative diseases and acute
injuries such as stroke. Furthermore, the potential interactions
between metal toxicity and other commonly associated etiological
factors, such as misfolding/aggregation of amyloidogenic proteins or
genomic damage, are poorly understood. Decades of research provide
compelling evidence implicating metal overload in neurological
diseases and stroke. However, the utility of metal toxicity as a
therapeutic target is controversial, possibly due to a lack of
comprehensive understanding of metal dyshomeostasis-mediated
neuronal pathology. In this article, we discuss the current
understanding of metal toxicity and the challenges associated with
metal-targeted therapies.
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Rhinella Marina (Cane Toad).

Salinity Tolerance

Luis Fernando De Leén y Anakena M. Castillo Herpetological Review, in press 2015.

Summary

Rhinella marina (Cane Toad), formerly known as the Marine Toad,
is in fact an inland/freshwater species native to Central and South
America but has been successfully introduced throughout the
world. Despite being a terrestrial species, it is also one of the few
anurans thought to be able to tolerate high salinity levels. Existing
evidence comes from laboratory experiments that show that adults
can tolerate salinities of ~14%, and field observations of adults in
high salinity environments. Less is known, however, about the
salinity tolerance of aquatic stages in the wild. We here report a
quantitative observation of tadpoles and toadlets of a native
population of R. marina successfully living in a high salinity
environment in the wild. We observed a large number of tadpoles
and toadlets of the cane toad in a large mangrove lagoon at Playa
Brava on Coiba Island, Panama. Our observation is relevant for
several reasons. First, islands often represent a challenge to
colonization by amphibians. Our observation might therefore help
explain the success of R. marina on Coiba Island, particularly in the
dry season when freshwater is reduced. Finally, salinity represents
a major physiological limit to amphibian life, and only a handful of
species are known to tolerate high salinity levels in the wild. Our
observation in R. marina is also one of the highest salinity
tolerance values for tadpoles and toadlets reported in nature, and
could provide a rare opportunity to explore the physiological
mechanisms allowing such tolerance.
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Diversidad de Arboles y Arbustos
en Fragmentos de Bosque seco Tropical
en Rio Hato, Panama.

Lopez, O., Pérez, R. & Mariscal, E. (2015). Colombia Forestal, 18(1), 107-117.
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Abstract

The floristic composition of trees and shrubs in tropical dry forest
fragments in Rio Hato, Panama was studied. We established 61 plots of
100 m?* distributed randomly, totaling 0.61 ha. In each sampling unit we
measured all individuals above 5.0 cm DAP. We found a total of 52 tree
species represented in 25 families, of which Fabaceae, Burseraceae,
Myrtaceae and Rubiaceae account for 35% of the species. The species
Sloanea terniflora was found in more than 60.6% of the quadrants.

This species also proved to be the one with the highest relative
dominance (23%) followed by Anacardium excelsum Skeels, with only
15 individuals of large diameters, showing a relative dominance of
10%. Mean diversity indices revealed intermediate values (Shannon
index 3.13). While the number of tree species is relatively low when
compared to other tropical dry forests in the region, the fragments

in Rio Hato preserve floristic elements of ecological importance for the
conservation of tropical dry forests. Garcinia madruno, the most
abundant species is a key species in fruit production for wildlife and
other species have been overexploited as timber resources, e.g.,
Manilkara sapota and Copaifera aromatica. Establishing conservation
strategies to safeguard these fragments as a source of tropical dry forest
species and as wildlife refuges should be a priority for Panama.
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Recommendations for the use of tree
models to estimate national forest
biomass and assess their uncertainty

Matieu Henry, Miguel Cifuentes Jara, Maxime Réjou-Méchain, Daniel Piotto, José Maria Michel Fuentes, Omar R. Lopez et. al. Annals
of Forest Science, DOI 10.1007/s13595-015-0465-x (2015)

Abstract

Introduction

Different tree volume and biomass equations result in different
estimates. At national scale, differences of estimates can be
important while they constitute the basis to guide policies and
measures, particularly in the context of climate change mitigation.
Method

Few countries have developed national tree volume and biomass
equation databases and have explored its potential to decrease
uncertainty of volume and biomasttags estimates.

With the launch of the GlobAllomeTree webplatform, most
countries in the world could have access to country-specific
databases. The aim of this article is to recommend approaches for
assessing tree and forest volume and biomass at national level with
the lowest uncertainty. The article highlights thecrucial need to link
allometric equation development with national forest inventory
planning efforts.

Results

Models must represent the tree population considered. Data availability; technical, financial, and human
capacities; and biophysical context, among other factors, will influence the calculation process.

Conclusion

Three options are proposed to improve accuracy of national forest assessment depending on identified contexts.
Further improvements could be obtained through improved forest stratification and additional non-destructive
field campaigns.
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Historia Natural de la Vegetacion
Costero-Litoral del Istmo de Panama.

Lezcano, J., y Lopez, O. (2014). Historia Natural de la Vegetacion Costero-Litoral del Istmo de Panama. En E Rodriguez y A. O’Dea
(Editores), Historia Natural del Istmo de Panama (pp. 83-101). Hong Kong: Toppan Leefung printing Limited.
ISBN 978-9962-05-682-9

El surgimiento y formacion del Istmo de Panama es el resultado de

una actividad geologica relativamente reciente en términos generales.
En los primeros capitulos de este libro se han abordado los aspectos que
conllevaron a este interesante acontecimiento, por lo cual no
ahondaremos en detalles. Pero el lector debe estar anuente de que el
movimiento de las placas tecténicas produjo el afloramiento del Istmo
Centroamericano desde el lecho marino formando un puente biolégico
y cultural que une las masas continentales de Norte y Sur América. Este
suceso cambio los patrones del clima global, al alterar las corrientes
ocednicas, e impuso una barrera geografica definiendo condiciones
contrastantes entre el mar Caribe y el océano Pacifico. Aunque la
distancia entre el Caribe y el Pacifico no supera los 80 kilémetros en la
parte mas angosta del Istmo de Panama, existen importantes diferen-
cias en las condiciones ambientales y geomorfoldgicas propias de cada
litoral. Por ejemplo, la precipitacion pluvial anual en el Caribe puede ser
hasta dos veces mayor que la registrada en la costa Pacifica. Unos 3.500
milimetros en laderas cercanas a la ciudad de Colén vs 1.750
milimetros de precipitacion anual en la ciudad de Panama. Ademas de
la precipitacion, en la costa Caribe la variacion de las mareas es
pequena, con solo 60 cm de diferencia vertical entre baja y pleamar,
mientras que en el Pacifico puede alcanzar hasta los cinco metros. No
obstante, la geomorfologia del istmo también incide en la diferenciacion
y disponibilidad de habitats entre ambas costas.
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EL ESTADO COMO INVERSOR EN

TECNOLOGIA E
INVESTIGACION

Gran satisfaccion
produjo la noticia
poco destacada por
los medios de comu-
nicacion del recono-
cimiento hecho a
principios del afio por
la Secretaria Nacio-
nal de Ciencia, Tec-
nologia e Innovacién
(SENACYT) a 69
proyectos de investi-
gacion realizados por
cientificos panameiios
auspiciados por esta
institucion estatal,

en distintos campos
y especialidades del
conocimiento.

Los proyectos galar-
donados cubrieron
una amplia gama de
temas, desde un

estudio que identifico
nuevas islas y especies
de flora en el Parque
Nacional Coiba, otra
que aisléo compuestos
con actividad bioldgi-
ca y antibidtica pro-
veniente de bacterias
marinas de la biodi-
versidad panamena,
hasta un proyecto que
formuld una nueva
vacuna experimental
contra el torsalo en

la ganaderia y que
resultd en la emision
de una de las escasas
patentes nacionales.
Los 69 proyectos en
conjunto representan
una pequea luz de
$2.7 millones (Com-
pendio Cientifico:

Proyectos de Investi-
gacion y Desarrollo en
Panamad. SENACY'T.
Vol. 2, Afio 2, 2015)
en el largo y dificulto-
so camino para hacer
ciencia.

El presupuesto 2015
de la SENACYT es
de cerca de $35 mi-
llones, de los que
s6lo $1.7 millones

es para financiar los
primeros pagos de
nuevos proyectos de
Investigacion y De-
sarrollo (I+D) ges-
tionados este afio.

El presupuesto total
de la SENACYT, que
es una de las pocas
instituciones publicas
invirtiendo en I+D,

Periodista Rolando A. Gittens
Marty

representa menos del
0.2% del producto in-
terno bruto (PIB); ci-
fra que se ve aun mas
pequena cuando se
pone en contexto del
promedio de la regién
latinoamericana, que
incluye a paises con
mucho menor em-



puje econdmico que
el nuestro, y que esta
cerca del 0.7% especi-
ficamente dedicado a
temas de [+D.
Estamos convenci-
dos de que el Estado,
como proveedor de
recursos economi-
cos, tiene un papel
fundamental en la
generacion de cono-
cimiento a través del
apoyo a instituciones
de investigacion. El
objetivo principal es
tener una fuente de
apoyo técnico na-
cional masiva, para
fortalecer el desarro-
llo tecnoldgico que
Panama tanto necesita
en diversos sectores y
que la sociedad con-
sidera prioritarios.
Tal como lo afirman
los entendidos, la
formacion de recurso
humano de alto nivel
depende de la calidad
de la informacién que
se le brinda; calidad
que provendria de las
entidades que realizan
investigacion o crea-
cién intelectual, como
las universidades y las
pocas instituciones

especializadas que
tenemos.

Es indudable que al
ser Panama un pais
que no basa su cre-
cimiento en el sector
industrial, sino en el
comercio y los ser-
vicios, se limiten las
oportunidades de que
los cientificos reciban
el apoyo financiero de
sectores privados al
ayudar, por ejemplo, a
perfeccionar los pro-
cesos de fabricacion
de las empresas.

En estos temas con-
viene evaluar a paises
especialistas en ma-
teria de investigacion
aplicada al desarrollo
econdmico, como
Estados Unidos, Sin-
gapur y Corea del Sur,
en los que se demues-
tra que se necesita
romper la barrera del
1% del gasto guber-
namental en [+D para
que los resultados se
reflejen en el sector
privado y econémico.
Recalco la necesidad
de un mayor respaldo
presupuestario del
Ejecutivo para im-
pulsar una economia

basada en el cono-
cimiento. Este es un
tema discutido inclu-
so en los paises desa-
rrollados, porque las
reducciones del gasto
publico por las recien-
tes crisis econdmicas
globales provocan no
solo retrasos en los
avances cientificos,
sino cambios en la
practica de la ciencia.
Ademas, las priori-
dades sociales del pais
pudieran quedar en
un segundo plano si
el inico dinero ac-
cesible para los inves-
tigadores panamenos
proviniese del apoyo
que otorga la empresa
privada, con inevita-
bles intereses conomi-
cos.

En Panama comienza
a despertar la activi-
dad filantrépica de
ciertas compainias de
trayectoria local, e
incluso de destacados
empresarios que a
nivel personal, desde
el anonimato mediati-
co, intentan balancear
la ecuacion de los
intereses economicos
contra los sociales.

En los préximos cinco
afios la SENACYT

se propone buscar
una mejor relacion
interdisciplinaria con
sectores como salud,
agropecuario, comer-
cial y educativo, pero
son planes ambicio-
SOS que parecieran
dificiles de alcanzar
por el limitado presu-
puesto anual.

Si queremos ser justos
al juzgar a nuestros
cientificos, a las dis-
tintas instituciones

y universidades que
intentan investigar,
entonces tripliquemos
sus presupuestos en
[+D. Sélo asi podran,
en un determinado
plazo, ofrecernos los
beneficios de tener
mentes criticas y
analiticas que sirvan
para iluminar el cami-
no hacia el verdadero
progreso nacional.

(Publicado con ciertas
modificaciones de edicion
en:
http://impresa.prensa.com/
opinion/inversor-tecnolo-
gia-investigacion-Rolando-
Gittens_0_4156834359.
html)



STUDENT PERSPECTIVE I I I

i estancia como estudiante en
INDICASAT ha estado llena de ex-
periencias muy enriquecedoras desde
el primer dia. Desde el inicio, uno se
encuentra con la buena disposicién de
las personas que trabajan en el laboratorio para guiarte
y ensefiarte donde se encuentra todo lo que necesitas y
asistirte en cualquier duda que pueda surgir en el cami-
no, lo cual me ha ayudado a adaptarme mas facilmente.
Uno de los primeros retos ha sido el cuidado en el uso
de diferentes equipos de ultima tecnologia que posee
el instituto. Sin embargo, aunque al principio el uso de
los equipos parece un poco intimidante, con la practica
uno aprende a hacer buen uso de ellos. Seguidamente he
podido poner en practica el manejo de las normas de
bioseguridad en un laboratorio nivel II; donde debes
tener cuidado con todas las muestras y desechos
biolégicos. Considero que una mezcla del buen uso de
los equipos y el respeto al tiempo de cada persona hace
que el ambiente sea provechoso y cordial para todos.
Una de las ventajas que ofrece trabajar en INDICASAT
es la posibilidad de interactuar con cientificos de diver-
sas ramas, lo cual permite obtener una gama de cono-

=

¥ [

Por: Angie Garcés

cimientos integrales que favorecen el desarrollo profesional. En mi practica he podido participar con
mi grupo de trabajo en el “Journal Club” donde cada semana nos sentamos a discutir un articulo pre-
sentado por la persona encargada en el equipo. Esa experiencia junto con el proyecto de investigacion
siento que han sido muy enriquecedoras para ampliar y compartir a la vez nuestros conocimientos.
En el instituto he podido participar de diversas charlas de las investigaciones que se dan tanto aden-
tro como afuera del laboratorio en dreas como la biologia y la quimica. Creo que este instituto aporta
un espectro de conocimientos y deseos de investigacion que ayudaran a Panama a alcanzar grandes

logros.
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GENE

By Nicole Tayler

Create a DSB at a desired gene in multiple samples, mutations will
be generated at that site in some of the treatments.

NHEIJ is error prone such that it was shown to cause
mutations at the repair site in approximiitely 50% of DSB
in mycobacteria and also its low fidelity [)as been linked to
mutational accumulation in leukemias.

A homologous sequence is utilized as a template for

regeneration of missing DNA sequence at the break

point. NHEJ uses a variety of enzymes to directly join
the DNA ends in a double-strand break.

Homology Directed Repair (HDR)

v

Non - Homologous End Joining (NHEJ)

Figure 1. Comparative representation of the DNA repair mechanisms generally employed during gene editing procedures. Non - homologous end
Joining directly joins the ends of DNA with a double - strand break using several enzymes, whereas, Homology Directed Repair uses a template for
regenerating the missing sequence employing a homologous sequence. NHE] is error prone to cause mutations at the repair site in approximately 50%
of DSB.
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Genome editing is a form of
genetic engineering in which
nucleic acids are inserted,
replaced, or removed from

IPhiD). STUDENT INTERACTIVE DISCUSSION "I

KEY CONCEPTS
OF REVERSE

GENETICS

- ~
Site-directed mutagenesis
which employs polymerase
chain reaction (PCR) with
primers containing the
desired mutation.

A\ _

a genome using artificially
engineered nucleases. These genome, and use the cell’s

enzymes create specific dou-  endogenous mechanisms to
ble-stranded break (DSBs)

at specific locations in the

repair the induced break by

DRAWBACKS
FOR BOTH

APPROACHES

They are less
successful in other

Recombination based methods
that utilize the natural ability of
cells to exchange DNA between
its own genetic information and
an exogenous DNA. These
methods have been made

possible in yeast and mice.
B

organisms.

|- >

They also require stringent
selection steps and thus

____ addition of selection

specific sequences, along
with those incorporated
into the DNA.

- -

They can be quite
inefficient - e.g. in mouse
embryonic stem cells

treated with donor DNA, in

only 1 of a million the DNA
got incorporated at the

. desired position. =

Table 1. Describes key aspects of reverse genetics which include the use of the PCR technique and recombination - based methods for achieving site
- specific mutagenesis. Both of these methods have drawbacks to their application, such as inefficiency, the use of stringent selections steps and a high

rate of error.
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Figure 2. Different
methodologies employed for
working with genome editing
with engineered nucleases.
Meganucleases are the group
of genetically engineered
nucleases first used and found
in nature and have very long
recognition sequences.
However, not enough of
these are known and so other
strategies utilizing ZFN’s and
TALEN’s have been
discovered.

or even impossible
to perform site-
specific mutagen-
esis in some organ-
isms, more indirect
methods can be
used, such as si-
lencing the gene

of interest by short
RNA interference
(siRNA). However,
gene disruption

by siRNA can be

natural processes of homolo-
gous recombination (HR) and
nonhomologous end-joining
(NHE]J) (Fig. 1). There are
currently four families of en-

gineered nucleases being used:

Zinc finger nucleases (ZFNs),
Transcription Activator-Like
Effector Nucleases (TALENS),
the CRISPR/Cas system, and
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engineered meganuclease
re-engineered homing endo-
nucleases (1-3).

Commonly practiced in genet-
ic analysis, it is used to under-
stand the function of a gene or
a protein by interfering with it
in a sequence-specific way and
monitor its effects on the or-
ganism. Although it is difficult

highly variable and
incomplete (4,5). Important
Concepts in Gene Editing:
Forward genetics is the obser-
vation of a new phenotype and
then its genetic basis is stud-
ied. This course is more com-
plex, since phenotypic changes
are often a result of multiple
genetic interactions.
Reverse genetics is the
manipulation of the genetic



sequence (genotype) of an
organism (or a single cell)
and observe the impact of this
change on the organism
(phenotype).

Known engineered nucleases
Meganucleases, commonly
found in microbial species,
have very long recognition
sequences (>14bp). This is

a property unique to these
enzymes, thus making them
naturally very specific (6, 7).
It can be used to produce
site-specific double - strand
breaks in genome editing;
however, not enough mega-
nucleases are known, to cover
all possible target sequences.
In order to overcome this
challenge, mutagenesis and
high throughput screening
methodologies have been used
to create meganucleases that
recognize unique sequences
(7). It is also possible to fuse
various meganucleases and
create hybrid enzymes with
specificity for a new sequence
(8). Meganucleases have the
benefit of being less toxic in
cells compared to ZFNs, likely
because of more strict DNA
sequence recognition (7);
however, the construction of
sequence specific enzymes for

all possible sequences is costly
and time consuming.
Contrary to meganucleases,
the concept behind ZFNs

and TALENS is more based
on a DNA enzyme, which
cuts nonspecifically, and then
is linked to a specific DNA
sequence recognizing pep-
tides such as zinc fingers and
transcription activator-like
effectors (TALEs) (9). The
strategy for this approach was
to find an endonuclease in
which both, the DNA recog-
nition site and cleaving site
were separate from each other.
This situation is not common
among restriction enzymes
(9). Upon finding this enzyme,
its cleaving portion could be
separated which would be
very non-specific as it would
have no recognition ability.
This portion could then be
linked to sequence recogniz-
ing peptides that could lead to
very high specificity.

Future Perspectives:

In the future, genome editing
research with engineered
nucleases needs to focus on
improving the safety and
specificity of the nucleases.
For example, if the ability

to detect off-target events is

improved, our ability to learn
about ways of preventing them
can also be improved.
Additionally, zinc-fingers used
in ZFNs are rarely completely
specific, and some may cause
toxicity. However, this toxicity
can be reduced by modifica-
tions done on the cleavage
domain of the ZFN (10).
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CRISPR CAS9

complex overview

Matching
Genomic DNA

PAM
sequencs

| Genomic Sequence

Guide
INA

CAS9

Scheme of CRISPR system components: Guide RNA, CAS 9 protein.

CRISPS means clustered regu-
larly interspaced short palin-
dromic repeats and are DNA
loci containing short repeti-
tions of base sequences. Each
repetition is followed by short
segments of “spacer DNA”
from previous exposures to a
virus.
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This repetitions are found

in approximately 40% of se-
quenced bacteria genomes and
90% of sequenced archaea.
There are two components in
this system: (1) a guide RNA
and (2) an endonuclease, in
this case the CRISPR associ-
ated (Cas) nuclease, Cas9. (1)

By Lorena Coronado

CRISPRs are often associated
with cas genes that code for
proteins related to CRISPRs.
The CRISPR/Cas system is

a prokaryotic immune sys-
tem that confers resistance to
foreign genetic elements such
as plasmids and phages and
provides a form of acquired



ARTTCGTAAT-3’
TTAAGCATTA-5'

PUAGAGCUGUGUUGUUUCGA-3'
crRNA

Representation of the CAS 9 protein domain.

immunity

CAS 9 protein:

Cas9 (CRISPR associated
protein 9) is an RNA-guided
DNA nuclease enzyme
associated with Streptococcus
pyogenes CRISPR immunity
system. Cas9 is widely used
to induce site-directed double
strand breaks in DNA, which
can lead to gene inactivation
or the introduction of heter-
ologous genes through non-
homologous end joining and
homologous recombination
respectively.

CRISPR in nature:
CRISPR functions as a defense

A
Loader soquence //
l--—-—S*Eéﬂzl\OI
X S 7
B

Invading Phage DNA

lwm

#

lNowmtwm

e RoRolol

Transcription

socrna HGEONONGEN

1memm
cron o1 1 g 11
w\ o

Targeting and degrading

Representation of the system working in normal conditions in bacteria.
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Representation of the system working in other cells in laboratory.

system that protects bacte- sequence and brings CRISPR-  that it requires just two com-
rial and archaeal cells from associated enzymes, called ponents: a Cas enzyme to snip
viruses. CRISPR loci in these  Cas, to the viral DNA. The Cas target DNA—for example,
organisms genomes express enzymes are nucleases that cut inside a gene of interest—and
small RNAs that match se- the viral DNA, stopping the an RNA molecule, called
quences in the genomes of virus in its tracks. (2) guide RNA (gRNA), which
invading viruses. When mi- binds the target through com-
crobes are infected with one CRISPR in laboratory: plementarity. The gRNA is a
of these viruses, CRISPR The beauty of putting the shorter version of the CRISPR
RNA binds the viral genome = CRISPR/Cas system to work ~ RNA made in bacterial cells.
through complementary in other, nonbacterial cellsis It forms a complex with Cas
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Nick

g. 0¥

P

- Target sequence gRNA #1
- Target sequence gRNA #2

- PAM sequence

Double Strand
Break

Two different gRNAs (#1 and #2) bind in a particular genomic region. When gRNA #1 and #2 are co-expressed with a Cas9 nickase, single-strand
nicks are created in the DNA at (A), (B) and (C). The nick created at (A) is quickly repaired by HDR using the intact complement strand as a template
and no change occurs. The nicks at (B) and (C) are in close proximity (and on opposite strands) and together behave as a DSB.

and directs the enzyme to the
correct cleavage location. The
DNA break usually causes
mutations that inactivate the
gene. But researchers can also
wield the tool for gene correc-
tion and gene regulation by
mixing in additional compo-
nents or tweaking the activity
of Cas. (3)

Main drawback:

For all its strengths, the CRIS-
PR method appears to have
one major downside: lack of
specificity. Some gRNA mol-
ecules have been shown to
bind to DNA that is only par-
tially complementary to the
gRNA. In this regard, other
gene-editing methods—zinc-
finger nucleases (ZFNs) and

transcription activator-like
effector nucleases (TALENSs)—
could outperform Cas-gRNA,
because they recognize lon-
ger stretches of target DNA.
However, ZFNs and TALEN:S,
which are fusions of a nucle-
ase enzyme and DNA-binding
domain protein, are much
trickier to clone and express
in cells than gRNAs. Further-
more, researchers generally
have to test about a dozen
different TALENs and a few
dozen different ZFNs with
DNA-binding domains that
recognize different target sites
to find ones that work.

How to avoid off targets?
o In addition to selecting
gRNA sequences that have

minimal complementarity
with nontarget sites, there

are a couple of strategies for
reducing off-target effects.
One is to transfect the lowest
amounts of Cas9 and gRNA
expression plasmids (or gRNA
PCR cassette) that are neces-
sary for on-target activity.
While these concentrations
are enough to mutate your
intended site, they may be
insufficient for mutating non-
specific sites because oft-target
activity is usually less efficient
than on-target. (4)

o Another strategy is to use a
mutant version of Cas9, called
Cas9 nickase, which cuts only
the strand of DNA that binds
the gRNA. Unlike the double-
stranded breaks exacted by
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normal Cas9, single-stranded
nicks are usually correctly
repaired by the cell. However,
if you express Cas9 nickase in
cells with a pair of gRNAs that
bind different strands of the
same DNA target, you make
neighboring nicks whose
repair leads to mutations.
This approach could reduce
off-target activity because it is
unlikely that the two gRNAs
would bind off-target sites
close enough to each other to
introduce a double nick. But
the on-target efficiency could

A. Eeaome Engineering With Cas9 Nuclease

" - < - - ’ -
! "‘-—., et wra—
32_."\
[ S —
Doncr DNA
-
el /_ (-

— = —
New DNA New DNA
Non-homslogous Homslogy directed
ond joining (NHEJ) repair (HOR)

be worse than with normal
Cas9 and a single gRNA.

Sky is the limit:

o It should be possible to
target even more than the 5
genes. Multiplexing with ZFNs
and TALENS has been virtual-
ly unthinkable because target-
ing just a single site demands
so much effort.

« Instead of gene inactivation,
you can use the method to
correct a gene.

o Another twist is to use a
Cas9 mutant that does not cut

8. Gesame Engineering By Double Nicking
With Paired Casd Nickases

Homology dimcted
repair (HOR)

DNA at all and is fused to pro-
tein domains that turn gene
expression on or off. (5)

1. Ran et al. Cell. 2013 Sep 12.

2. https://www.youtube.com/
watch?v=Edx9L0Sasoc

3. http://www.addgene.org/
crispr/zhang/FAQ/

4. https://www.addgene.org/
CRISPR/guide/

5. CRISPR/Cas9 for genome

editing: progress, implications and
challenges. Feng Zhang, Yan Wen and
Xiong Guo . HMG Advance Access

published March 20, 2014

C. Localization With Defestive C229 Nuclease
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Different alternatives to use this system. Not only to insert pieces of genetic material (A-B), also to inactivate or report a gene. (C)
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EDITING GENOME
USING ZINC FINGER

NUCLEASES

Zinc Finger Nucleases were
created by looking the process
of homologous recombination
via double strand break, which
leads to the insertion or
deletion of sequences. This
process occurs very low in
eukaryotes. So that, researcher
combine Cys2-His2 zinc
finger protein domain to the
C-terminal with a well known
non-sequence-specific
cleavage domain of FokI
nuclease using a peptide linker
[1, 2]. The ZFN mechanism
takes place in the nucleus

by direct delivery of a pair

of ZFN targets the user’s se-
quences of interest into a cell
line by viral delivery, electro-
poration or transfection. After
the ZFN flanks the sequence,
the Fokl domain makes a
cleavage, allowing the process
of homologous recombina-

tion and non-homologous end
joining to occur. Finally, it is
needed to perform a screening
of cell lines in order to catch
the colony with the edition of
interest (Consider we'll get
deletions, inversions, and
translocations what we may
don’t need) [2, 3].

This genetical edition remains
to the use of primers flanking
DNA in order to make copies,
but this time the residues of
the ZFN are the ones attached
to specific triplet sequences
(figure 1a). So that, it is im-
portant to know the sequence
to recognize the order of the
sequences to flank by using
specific amino acids in an
specific context.[2].

The specificity and effective-
ness of ZFN vary with
different residues used in the
fingers (some residues prefer

By Sebastian Valerio

specific nucleotides under
specific context )and the
length of the linkers
(Sangamo and Sigma- Aldrich
got high specificity by using
short linkers). Effectivity is
usually quantified by using
nucleotide mismatch assay [3].
Sangamo and Sigma- Aldrich
had a cluster of customized
ZFN, in order to facilitate
studies using gene editing.
Tool Activators Like Effectors
for gene editing.

TALESs are natural transcrip-
tional activators secreted by
Xanthomonas spp. in target
plants to initiate infection
process. This process is
successful regardless of highly
conserved 33-35 amino acid
repeats flanked by an effector
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Triplets

Fokl nuclease

b)

TALEsS

Diresidues

Figure 1. Representation of gene editing tools. a) Zinc finger nucleases components. Note this technology use triplets to attach to single sequences. The
Endonuclease FokI induce double strand breaks, allowing to HDR or NHE] process. b) Tool activator like effectors components. Note this technology
recognizes single sequences using variable diresidues. The effector plays a role as enhancer, nuclease, silencer, etc. Blue color represent attachment to
guanine, green to adenine, orange to cytosine and black for tymidine.

domain, which bind to DNA
to alter transcription of genes
[1, 4]. The specificity is gained
because two hyper variable
diresidues found at positions
12 and 13 of the domain,
which allows binding to
specific nucleotide regardless
to the amino acid context
found in that positions

(i.e., NG =T, HD=C, NI=A,
NN=G) [4].

Because of the above men-
tioned, it is possible to
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customize a TALE in order

to flank any desired gene of
interest, plus the attaching

of a molecule of interest to
make any effect in the genome
(specifically at the C- termi-
nal extreme). For instance, if
we attach the FokI nuclease,
we will generate a tool acti-
vator like effector- nuclease
(TALEN), with the property to
generate double strand breaks,
allowing the (HR) and (NHE])
processes to insert or delete

single or multiple sequences.
If we incorporate and en-
hancer like VP16 or VP64 (an
activator domain from herpex
simple virus and the tetra-
meric version respectively), we
generate a tool activator like
effector-enhancer (TALEE),
with the ability to over express
the target genes (figure 1b).
There are many interesting
effectors what we can try, for
said, effector demethylation
and the effector suppressor,



which may be convenient at
the clinics [5].

Life technologies offers the
opportunity to customize
your effector of interest by
editing plasmids with mul-
tiple cloning sites in which
you can attach any effector of
interest. TALEE and TALENS
are mostly used and ready to
order in plasmid presenta-
tions just like to order oligo-
nucleotides, in a cheaper and
relatively faster manner but a
little difficult to produce and
deliver by conventional
manner [1, 4-5].

Approaches of regenerative
medicine using ZFN and
TALEs.

Since the discovery of the in-
duced pluripotent stem cells
(iPS cells), the field of regen-
erative medicine got an in-
valuable source of pluripotent
cells to study human
development and the relation-
ship between the genotype
and phenotype in order to
understand and attack
diseases. iPS cells results from
reprogramming somatic cells
into an embryonic-like cells by
turning on pluripotent
pathways using pluripotent
factor oct4, nanog, sox2 [6].

The main advantage of this
cutting edge technology;, it’s
the possibility to generate
patient-specific cells (autolo-
gous) without incurring in
ethical concerns cells and easy
developing of humanized ani-
mal models as well.

By combining gene editing
tools such ZFN and TALEs
with iP§ cells, scientific
community can transdifferen-
tiate those cells into any adult
cells and tissues desired for
modeling and understanding
diseases, drug screening and
even for transplanting pur-
poses (figure 2). At the clinics,
this idea includes the ability
to silence expression of genes,
to induce target mutagenesis,
to over express genes or to
customize and replace harm-
tul genes by using (ZFN) and
(TALEs) [1-5].

In order to study mechanism
diseases and make cell
screening, it may be helpful

to generate isogenic controls
from specific patients. This
means, to create cells from the
same patient, but without the
gene that encode the disease
in order to compare the wild
type (which is the one encodes
for the disease). Rudolf ]. et

al. (2011) created isogenic iPS
cells differing at two single
point mutations to study
Parkinson disease by using
ZFN. In this case, a normal
genotype in the alpha- synu-
clein gene was used to derive
a mutant A53T allele [7].
Later, the same group taste the
potential of TALENS to edit
genomes by inserting the GFP
protein as a reporter gene on
pluripotent cells (tool which
allows monitoring the
expression of genes) [8].
Another study by Joseph et al.
(2014), recapitulates the long
Q-T syndrome using ZFN for
genome editing in iPS derived
cardiomyocytes for drug
testing [9]. Their experiments
demonstrated that nifedipine
and pinacidil correct the phe-
notype of isogenic cells
developed.

Intriguingly, there is evidence
that ZFN technology had
successfully imposed resis-
tance to HIV in humanized
mice [10]. So that, a clinical
trail study already in phase

2, had been performed with
promising results. The strategy
used, was to disrupt the wild
type genotype of the CCR5
gene (a chemokine receptor
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needed for HIV to enter in the
cell) on specific patients CD4
T cells cultured in vitro. Then,
cells were transplanted in their
respective hosts, demonstra-
ting decreased levels on titer
of HIV copies after weeks,
without much adversities. [11]
The use of this technology
still in the infancy, but there is
solid evidence of the capacity
of this technologies to tackle
diseases.
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Figure 2. Potential approaches of gene editing at the clinics using autologous cells. Patient-specific
cells may be cultured and expanded in a flask. In vitro gene editing, allows the possibility for mod-
eling diseases, to screen bioactive compounds, to test drugs or even to use the as a therapy.
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Obesidad, en el primer plano
Obesity in the foreground

Las afecciones que se generan a causa de problemas de sobrepeso u obesidad han aumentado en

un 33.6% en los ultimos siete afos.

Conditions that are generated because of overweight or obese have increased by 33.6% over the

past seven years.

Rosalie Simmons 15 Mar 2015-00: 05h
La Prensa

La obesidad figura entre las primeras 10 causas
de enfermedades prevalentes en la poblacién
panamena, segin detallan datos del Departa-
mento de Registros y Estadisticas de Salud de
la Direccion de Planificacion del Ministerio de
Salud (Minsa).

Las cifras de 2013 precisan que se lleva un
registro de 2 millones 99 mil 266 personas
afectadas, en la que la rinofaringitis aguda o
resfriado comun, diarrea y la hipertension
primaria, ocupan las tres primeras posiciones;
mientras que la “obesidad no especificada”

se sita en el puesto seis, tres posiciones mas
abajo que en 2012, cuando estuvo en la nueve.
Los numeros indican que durante ese afio se
reportaron 49 mil 436 personas —desde meno-
res de un afno hasta mayores de 65 afios— con
problemas de sobrepeso u obesidad.

Como aspectos a resaltar de los datos suminis-
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Obesity is among the top 10 causes of diseases
prevalent in the Panamanian population, ac-
cording to detailed data from the Department
of Records and Health Statistics of the Depart-
ment of Planning, Ministry of Health (MoH).
The figures for 2013 require that a record 2
million 99 thousand 266 people affected, in
which the common cold or acute nasophar-
yngitis, diarrhea and primary hypertension,
occupy the top three positions is carried; while
“ obesity unspecified “is ranked at six, three
positions lower than in 2012, when it was at
nine.

The numbers indicate that during that year
were reported 49,436 people-from under one
year to over 65 years who are overweight or
obese.

As aspects to highlight the particulars given
detailed that obesity is more common among
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trados se detalla que la obesidad es mas comuin
entre las mujeres y que a medida que aumenta
la edad hay mayor incidencia de estos casos.
Del total de reportes, 34 mil 620 responde al
sexo femenino y 14 mil 816 al masculino.

CONSECUENCIAS

La obesidad y el sobrepeso desencadenan una
serie de enfermedades no transmisibles (ENT)
que son responsables de la mayor cantidad de
muertes en el mundo.

De acuerdo con la Organizacién Mundial de
la Salud (OMS), en el mundo existen mil mi-
llones de adultos que tienen sobrepeso, y mas
de 300 millones son obesos y que cada afno
mueren, como minimo, 2.6 millones de perso-
nas a causa de estos padecimientos, considera-
dos ya como una epidemia mundial.

Estas afecciones que se generan a causa de un
desequilibrio energético entre calorias con-
sumidas y gastadas acarrean una serie de ENT.
Entre las mas comunes destacan los padeci-
mientos cardiovasculares, hipertension, diabe-
tes, y varios tipos de cancer.

En el pais, la situacion no es distinta y asi lo
muestra el informe “Situacién de Salud de Pan-
amd’, elaborado por el Minsa en 2013.

Alli se precisa que a pesar de que la tasa de
mortalidad general se ha mantenido sin ma-
yores cambios, en los ultimos afios la tasa de
defunciones por ENT se ha incrementado de
7 mil 887 defunciones en el afio 2000 a 11 mil
540 fallecimientos en el ano 2010, lo que re-
presenta un aumento del 33.6%.
INICIATIVAS

Elka Gonzalez, del Departamento de Salud Nu-

women and that as age increases no greater
incidence of these cases.
Of the total reports, 34,620 responds to the
female and male 14,816.

CONSEQUENCES

Obesity and overweight trigger a series of
noncommunicable diseases (NCDs) that are
responsible for the most deaths in the world.
According to the World Health Organization
(WHO), in the world there are one billion
adults are overweight and over 300 million are
obese and die, at least every year 2.6 million
people because of these conditions considered
as a worldwide epidemic.

These conditions generated due to an energy
imbalance between calories consumed and
expended carry a number of ENT. The most
common include cardiovascular diseases, hy-
pertension, diabetes, and various cancers.

At home, the situation is no different and as
reflected in the report “State of Health of Pana-
ma, prepared by the MoH in 2013.

There it is stated that although the overall mor-
tality rate has remained largely unchanged in
recent years the rate of deaths from NCDs has
increased from 7,887 deaths in the year 2000-
11,540 deaths in the year 2010, representing an
increase of 33.6%.

INITIATIVES

Elka Gonzalez, Department of Nutritional
Health MoH, said the situation is viewed with
concern by system administrators of public
health.

She explained that among the initiatives that
has driven the MoH is the National Campaign
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tricional del Minsa, manifesto que la situacion
es vista con inquietud por parte de los admi-
nistradores del sistema de salud publico.

La funcionaria explico que entre las iniciativas
que ha impulsado el Minsa estd la campana na-
cional de prevencion y combate de la obesidad
y la renovacion de las guias alimentarias para
Panama.

Ademas se estan supervisando, en conjunto
con el Ministerio de Educacidn, los quioscos y
cafeterias escolares, entrando en un proceso de
reestructuracion de esas instalaciones.

De igual manera destaco que se estd trabajando
en la renovacidn de los equipos para el diag-
nostico del estado nutricional, como lo son:
pesas, tallimetros, infantémetros, analizador
corporal, etc.

Por su parte, Fernando Castaneda, subdirec-
tor nacional de Atencién Primaria en Salud de
la Caja de Seguro Social, considerd que en los
ultimos anos el sistema de salud “ha dirigido
la campana a las ventajas de las computadoras
e infraestructuras y se habia perdido la vision
humana. Ahora se esta retomando y enfocando
los cambios a la promocién de los estilos de
vida saludables™

Afadio que el pais no resistiria que este flujo
de enfermedades sigan en el ritmo en el que
estd, ya que actualmente se destinan mas de
$100 millones en la atencion de los problemas
de salud, ligados a la obesidad.

Para la nutricionista Melvi Fong “tristemente
las personas cuando realmente hacen un
cambio es cuando estan en el borde del preci-
picio y muchas veces es un poco tarde”. Por
ello, sugirié que el tema sea atacado a través
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to prevent and combat obesity and renewal of
the Dietary Guidelines for Panama.

Besides being monitored, together with the
Ministry of Education, kiosks and school caf-
eterias, entering a restructuring of these facili-
ties.

Similarly stressed that they are working on
the renovation of equipment for the diagnosis
of nutritional status, such as: weight, height
boards, infantémetros, body analyzer, etc.
Meanwhile, Fernando Castanieda, deputy di-
rector of Primary Health Care of Social Secu-
rity, said that in recent years the health system
“has led the campaign to the advantages of
computers and infrastructure and had lost vi-
sion human. Now it is returning and focusing
the changes to the promotion of healthy life-
styles “

He added that the country would not resist
this flow of diseases follow the rhythm that is
because currently earmarked more than $ 100
million in the care of health problems linked to
obesity.

To nutritionist Melvi Fong “sadly people when
really make a change is when they are on the
edge of the precipice and many times is a little
late” He therefore suggested that the issue be
attacked by promoting the importance of good
eating habits and healthy lifestyles, especially
in children who are still in training and have
ingrained habits.



de la promocioén de
la importancia de
tener buenos habitos
alimenticios y estilos
de vida saludables,
principalmente en los
ninos que aun estan
en formacion y no
tienen habitos
arraigados.
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Enfermedades cronicas

EL SOBREPESO Y LA OBESIDAD SE DEFINEN COMO UNA ACUMULACION

ANORMAL 0 EXCESIVA DE GRASA QUE PUEDE SER PERJUDICIAL PARA LA SALUD.

PRINCIPALES CAUSAS
CONSECUENCIAS
Aumento en la ingesta de
e’ Enferrmedades alimentos ricos en grasa,

cardiovasculares. sal y azucar, pero pobres
en vitaminas, minerales y

otros nutrientes.

O Trastornos del aparato
locomotar (en especial,

huesos y articulaciones). Descenso en la actividad
fisica como resultado de la

naturaleza sedentaria.

O Diabetes.

DEFUNCIONES EN PANAMA POR LAS CINCO PRINCIPALES CAUSAS
Tasa de defunciones por 100 mil habitantes

. 2002 2006 == 2010
400444528 0528 431364 70 77 0.2 260155 157 175 253 243
Enfermedades Enfermedades Enfermedades Enfermedades Diabetes
isguémicas cerebrovasculares hipertensivas  cronicas de las vias mellitus
del corazon respiratorias inferiores
INDICE DE MASA CORPORAL (IMC)
EL IMC se calcula dividiendo el peso en kilograrmos entre el cuadrado
de la talla en metros, y su resultado se expresa en Kg/m2.
Obeso Obeso
MNormal Sobrepeso Obeso SEVero morbido
185-2418 Z5-2498 30 - 349 35-3919 400 MAS

INFOGRAFIA LP | FUENTE ORGANIZACION MUNDIAL DE LA SALUD; CONTRALORIA GENERAL DE LA REPUBLICA: DATOS RECOPILADOS
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LA PRENSA-Nacionales
Diémedes Sanchez S., COLON, COLON 19 feb 2015 - 01:02h

Investigadora Ana Chavez.
ESPECIAL PARA LA PRENSA/Diémedes Sanchez

Reconocen meérito
a cientifica
colonense

Segun la OMS, la tuberculosis (TB) es la segunda
causa mundial de mortalidad, después del VIH/
sida, provocada por un agente infeccioso.

Un estudio dirigido a reforzar la deteccion y diagnosti-
co en pacientes infectados con bacterias de la tubercu-
losis (Mycobacterium tuberculosis) resistente a multi-
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ples drogas fue reconocido a la médico colonense Ana
Chavez, como investigadora principal, por la Secretaria
Nacional de Ciencia, Tecnologia e Innovacion.

Profesional de la region de Salud de Coldn, contd con
el apoyo de la Caja de Seguro Social y del Instituto de
Investigaciones Cientificas y Servicios de Alta Tec-
nologia. En el rol de coinvestigadores actuaron Ode-
maris Luque, Amador Goodridge, Julio Jurado, Jaime
Bravo, Wendy Franco, entre otros.

El estudio tuvo varios componentes, uno de estos el
aceleramiento de la deteccion y diagnostico de la tu-
berculosis multi-drogo-resistente (TB-mdr).

Debido a que los neumdlogos que participan en el
estudio de los indicadores de la eficacia de las vacunas
contra la infeccion (llamados biomarcadores) man-
tienen una bisqueda activa de cualquier otro factor de
riesgo en pacientes con tuberculosis, ha sido posible la
rapida captacion de estos enfermos.

Asi, el esquema de tratamiento especializado para estos
pacientes se inicia de forma inmediata. El diagnostico
de la enfermedad fue reforzado a través del proyecto
de biomarcadores con la implementacion de la prueba
de cultivo Lowenstein Jensen y Might.

El proyecto de biomarcadores represent6 ahorros sig-
nificativos que facilitaron la compra de una centrifuga
refrigerada y de reparaciones menores para permitir el
uso de esta herramienta.

Segun la Organizaciéon Mundial de la Salud (OMS),
la tuberculosis es la segunda causa mundial de mor-
talidad, después del VIH/sida, causada por un agente
infeccioso.

En 2013, 9 millones de personas enfermaron de ella en
todo el planeta y 1.5 millén murié por este flagelo.

En Panama, la tuberculosis reportd 130 casos en 2013,
en comparacion con los 150 que hubo en 2012.
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Participacién en el curso de
Biologia Tropical de IGERT

Por Librada Atencio
Estudiante de Doctorado

T T ———

Manglar. Foto: Librada Atencio

Fort Sherman, colecta de mdriposas. Foto:

-k

Durante tres semanas del mes de
enero de 2015, Anakena Castillo

y mi persona, Librada Atencio,
participamos del curso de Biologia
Tropical Integral que forma parte
de IGERT (Integrative Graduate
Education and Research
Traineeship). Este curso tuvo
como objetivo principal, brindar-
nos un enfoque sobre la compleji-
dad de la biodiversidad tropical de
Panama, proporcionandonos una
perspectiva amplia y sinérgica,
desde los genes hasta los ecosiste-
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mas, abarcando una gran variedad de taxones.
Durante el curso, tuvimos la oportunidad de
interactuar con cientificos de STRI quienes
nos compartieron los mas recientes resultados
de sus investigaciones, por medio de charlas y
visitas de campo, para estas ultimas, tuvimos
la oportunidad de visitar las diferentes esta-
ciones de investigacion de STRI, ubicadas en
Gamboa, Isla Barro Colorado, Fortuna e Isla
Coldn, Bocas del Toro; asi como otros lugares
en donde se desarrollan proyectos de
investigacion, por ejemplo el Proyecto de re-
forestacion Agua salud, ubicado en la provin-
cia de Colon. Ademas, tuvimos la oportunidad
de compartir con estudiantes de maestria y
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Lago Gamboa. Foto: Librada Atencio
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doctorado de la Universidad
de Illinois (UIUC) y de la
Universidad de McGill, con
quienes creamos un blog
(https://igertneo.wordpress.
com, también pueden visi-
tar https://www.flickr.com/
photos/igertneo) para com-
partir nuestras experiencias
£l e o o _ | £ durante las visitas al campo y
Hormigas. Foto: Librada Atencio _ ', SRS : nuestra perspectiva acerca de
F5 a5 distintos temas.

Fortuna. Arbol Gigante. Foto: Librada Atencio Fortuna. Big tree. Photo:

4
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Fortuna. Foto: Librada Atencio

S

a. Foto: Librada Atencio %
S




CONFERENCIAS I I I

Proyecto ARMS. Foto: Librada Atencio
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D llos dias 12,13, 19}72%e

= d marzo se realizaron diTalleres Basicos de E{Cﬂt ra Cientifica en los Centros Regionales de{Cocle

y Veraguas de la Universidad de Panama. En total,los talleres contaron con la partic¢ipacion de 30 profesionales, pr1nc1pa1}*nente de
encias Naturales, de distintas instituciones tales como: Hospital Dr. Rafael Estévez (C.S.S.), IDIAP, MINSA, Universidad Latina-
Veraguas, ARAP y de los Centros Regionales de la Universidad de Panamd. Los talleres contaron con el apoyo de los profesores Omaris
Vergara y Evidelio Adames, Directores de los nuevos Centros de Innovacién, Desarrollo Tecnolégico y Emprendimiento (CIDETE).
Estos talleres cuentan con el apoyo de la SENACYT a través del proyecto “APOYO A LA GENERACION DE PUBLICACIONES NA-
CIONALES E INTERNACIONALES EN BIOCIENCIAS Y CIENCIAS DE LA SALUD”.
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\
DR. ADOLFO BORGES SHARE WITH US THEIR IMPORTANT @VANC}S__@\I AN
RESEARCH AGAINST SCORPIONS AND SNAKES IN PANAMA AND
THE PUBLIC HEALTH PROBLEM THAT WE HAVE IN THIS MATTER.

Prof. Hildaura Acosta de Patifio and Dr. Adolfo Borges from Venezuela
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INAUGURACION DEL PROGRAMA DE MEDICINA 2015

Dr. Jorge ASMo Dr. Jagannatha Rao
' Secretario . Director
SENACYT INDICASAT AIP
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'S. ExFrancisco lerrientes : D GuStavo Garcia de Paredes
Ministro de Salud e “ONAL VE Rector
Lo Universidad de Panamad

. Enri $Dra. Ingrid Saint Llorenz y el DiSRica
Decano '~ Facultad'de : “dnvestigador de INDICASAT AIP.
Universidad de Panamd
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Dr. Jagannath@Rao, Director PICASAT AIP; Dr. Enrique Mendoza, 0 en la Facultad de Medicina Ut é";siliali de Panamd; Dr. Jorge A
Motta, Secretario de la SENACYT; S. E. Francisco Terrientes, Ministro de Salud y Dr. Gustavo Garcia de Paredes, Rector de la Universidad de Panama.
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Dra. Carmenza Spadafora, Investigadora en INDIGASATZ ando Gittens, investigador en INDICASAT AIR y Carlos Restrepo, estudiante de
doctorado en INDICASAT AIP. ;

r AT

Dr. Carlos Rios, Investigador en INDICASAT AIP y el Dr. Luis Mejia, investigador en INDICASAT AIP.
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5y
Dr. Ricardo Lleonart, Investigado? en I AT AIP impartiendo la asignatura ia a los estudiantes de med

SENACYP

hL DE CIENCIA. TECHOLOGIAE 1Y

SENACYT _2B

A, TEHOUGLE WRVACOR

Dr. Manelmo Gutzunz, I1wcstzgador en INDICASAT AIP zmpm rtiendo la asignatira dequinticad los estudiantes de medicina d@ la W de l-
Panamd
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orge Motta y Dr.

Dr. Jorge A. Motta il e A ] 3
Secretario ' Decano- Facultad de Mednma
SENACYT ’ i Universidad de Panamd




En la Foto: Dr. Rolando Gittens, Dr. Ricardo Lleonart, Dr. Amador Goodridge, estudiante de doctorado Carlos Restrepo y'la Lieda. Dilcia Sambrano.
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ALTO

TB

.

INDICASAT AIP AroYA A
CIENTIFICOS COLONENSES
QUE ESTUDIAN LA TB

Con motivo de la celebracidn del dia
internacional de la tuberculosis el 24 de
marzo, los investigadores de INDICASAT
tambien se unen a la movilizacion social
para combatir la tuberculosis en Colon.
La Dra. Ana Chavez del Ministerio de
Salud en Coldn realizé la entrega de
sweteres alusivos a esta celebracion para
difundir su lema: Detengamos la tubercu-
losis en Colon.
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Dr. Julio Escobar, CEO Centuiri Tecnologies Corporation; Sr. Arturo Melo, Presidente de Empresas Melo y el Dr. Carlos Bricerio, Neurélogo.
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Dr. Oleg Larionov
University of Texas at San Antonio, USA

| Arturo Aguilar
Director
Univesidad Tecnologica de Monterrey, Sede Panamd
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Dr. Carlos Bricefio - i Y ""Dr. Armando Durant
Neurdlogo L Investigador
= INDICASAT AIP

Dra. Maira Diaz Vergara i DRYagtrnatha Rao
Administradora de Proyectos de Investigacion ' Director
Empresas Melo o INDICASAT AIP
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HISTORIA
NATURAL

DEL =
ISTMO DE PANAMA

x , m |EEI'O$‘-HlstI’1a Natural del Istmo de Panama, trasporta al

lec@"aj%azon mismo, a los origenes del istmo; recorriendo

s’ﬁs antlguos thares llenos‘de exuberanté colorido y diversidad
esEn el mismo el Dr. OmarR: Lépez, investigador
dASAT AIP, aborda una 1nteresante perspectiva en

relac 6nala a pregunta: 3 Por qué la vegetacion costero litoral
ifitas-en ambqs lados‘del Istmo de Panama?
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DRPORACION DE

Rao, Director de INDICASAT AIP y el Dr. Jorge Motta, Secretario de la SENACYT.

La Secretaria Nacional de Ciencia, Tec-
nologia e Innovaciéon (SENACYT) esta
proxima a arrancar un nuevo programa
disefiado para facilitar el proceso de
reincorporacion de los exbecarios de pro-
gramas de doctorado en universidades,
centros de investigacion y empresas
privadas de Panama. Una de las
caracteristicas mds atractivas de este pro-
grama es que la SENACYT apoyara ala
institucion contratante a cubrir el salario
de este talento nacional por los primeros
tres afos, a razén de 100%, 75% y 50%,
respectivamente. Con la firma de este
convenio, INDICASAT espera ser una de
las ofertas mas atractivas para este re-
curso humano altamente capacitado que
servira para potenciar una plataforma
nacional de expertos que ofrezcan so-
luciones cientifico-tecnologicas para la
sociedad panamena.

jer Destacada" del

APEDE ENTREGA PREMIO
‘MUJER DESTACADA’

ML. APEDE entregd
ayer, el premio "Mu-

2015, a la doctora
Oris Sanjur, directora
asociada de Adminis-
tracion Cientifica del
Smithsonian Tropical
Research Institute.

Fuente: Periddico Metro Libre.



LIGA DE VOLLEYBALL
INDICASAT AlIP

El 18 de marzo de 2015 se di6 inicio a la
Liga de volleyball de INDICASAT AIP, con
la asistencia de muchos colaboradores del
instituto y amigos quienes animaron a
todos los equipos que se disputan el
campeonato de ésta entrega. Los equipos
participantes son: Animal Lab

Machine (ALM), Titanium, Breaking Bad y
Jigglypuff que representan a INDICASAT
AIP y nuestros vecinos los compaiieros de
SENACYT y CENAMEP AIP. Los equipos
estan animados brindando un excelente
desempeno en cada juego.
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I" VISITAS RECIENTES

i3 '. Ig g quie en afios a;ﬁ iores, estumtes d(} Ui"tzverst‘ﬁl‘adkLcn,‘zr{v de Santzago, bajo i d

G zdlezgy en cdopercion con la Dra. Carmenzagafom, recz'b.zeron Un curso zntroduEf Jo (inte
Lay 'o 0gia Mole-culdr en INDICASAT. En el CBCMe pamiciparon en la ensefianza tedrica
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El Dr ch‘in[g H’é' ( . ! l~ 7l cerrector dela Unzverszda Czenfuegos,aquba, la D
Marfa Brito, As { Jniversidad Cienfuegos, Guba; el Dr. Jagannatha Rat
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