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Resumen de Proyecto:

En estudios previos realizados en nuestro laboratorio, se encontré en nifios de una determinada zona
geografica, caracterizada por la abundancia de yacimientos minerales en la provincia de La Rioja,
Argentina, alteraciones fenotipicas en la expresion del gen HSR. Este gen se ha vinculado con
dominancia para el uso de la mano derecha, la asimetria cerebral, habilidades cognitivas relacionadas
con la lecto-escritura y susceptibilidad a padecer esquizofrenia. El analisis del patron de metilacion del
genoma de estos nifios mostré alteraciones significativas con respecto al control, sugiriendo que la
funcionalidad de este gen habia experimentado regulaciones adaptativas por modulaciéon epigenética
gue respondian a modificaciones del medioambiente. Se considerd la hipétesis que laregulacion
epigenética del gen HSR es modificada por influencias ambientales y que la abundancia de elementos
traza podrian ser el factor exdégeno involucrado en esta regulacion. Experimentos realizados en nuestro
laboratorio, mostraron que las ratas tratadas con Te en el agua de beber, a la misma concentracion que
la hallada en las aguas analizadas de la provincia de La Rioja, provocaron modificaciones similares a las
encontradas en los nifilos de esta provincia, en pruebas conductuales que en su conjunto pueden ser
extrapolables a la expresién del gen HSR en humanos. Mas aun, el analisis molecular de ADN extraido
de los hipocampos del cerebro de las ratas mostro alteracion en la proporcion de citosinas metiladas
respecto de las citosinas no metiladas, sugiriendo una modulacién epigenética idéntica a la de los
humanos.En experimentos anteriores que examinaban la posibilidad de una posible interaccion
molecular entre Te y Se, se encontr6é que Se contrarresté varios de los efectos comportamentales
inducidos por Te, reforzando la idea de un intercambio entre estos dos elementos traza. Los cambios
observados por la interaccidon de Sey Te, despertaron una nueva inquietud en los mecanismos
cerebrales de cognicion. Dado que los circuitos neurales de la emocionalidad modulan la expresién de la
exploracion, se planted si los elementos traza pudieran afectar la emocionalidad y los cambios
conductuales observados en cognicidn fueran la resultante indirecta de esta acciéon. Los objetivos del
presente plan de trabajo estan dirigidos a dilucidar esta problematica.
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Resumen de Proyecto (inglés):

Cell homeostasis is regulated by complex mechanisms. One of these mechanisms is modulation of gene
expression by epigenesis, process known to be one of the most important factors in the regulation of
gene expression. Previously in our laboratory, children coming from a determined geographical region,
rich in metal and non-metal deposits in La Rioja province, Argentine, presented phenotypic alterations of
the HSR gene expression. This gene locus has been associated to handedness, brain asymmetry,
writing-reading capacities, and susceptibility to develop schizophrenia. Molecular analysis of
methylation patterns of DNA in the blood of these children showed alterations when compared to control
children from other region. Since one of the mechanisms of epigenesis is regulation of methylation of
DNA, hypothesis that the epigenetic influence on HSR is mediated by environmental factors such as the
presence of trace elements was considered.In subsequent experiments in rats subjected to a chronic
regimen of Te ingestion in drinking water at the same concentration of that found in water and soils of La
Rioja, changes in behaviours equivalent to that found in humans and alteration of the methylation DNA
patterns were found. The most outstanding finding was that altered methylation patterns of DNA in the
hippocampus structure and not in the prefrontal cortex of Te-treated animals. Possibility that Te could
interferes with other essential element, was considered in the previous research project. Then, the
interaction of Se with Te was studied, and experiments showed that Se was able to counteract almost all
effects induced by the Te treatment, suggesting that Te might be swapping with Se. The principal
affected behaviours were social interaction, lateralized exploration and survival responses. It is known
that exploration is an important response of cognition, and cognition is modulated by emotional neural
circuits. Possibility that trace elements might be affecting primarily these emotional neural mechanisms,
and consequently cognition expression is modified has not been studied.The objective of the present
study is to evaluate if Se, Te, and Te-Se interaction has a modulating role on emotionality, and if the
interaction with Te could also affect these primary processes.
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