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Study area: Morphology

Purpose and Studv Method: Nurrl :s a member of the nuclear receptor superfamily of transcription
factors that is expressed predominantly in the brain. The purpose of this work was to elucidate
the Nuol function. The specific aims of thns proposal were as follows: (1) Nunl gene
character.zation, (2) analysis of the spatio-iemporal expressicn pattern of Nurrl during
development and in the adult mouse brain by in situ hybridization , (3) gencration of mice that
are nomozygous for a null mutation of the Nurrl pene and (4) phenetypic characierization of
Nurrl mutant mce by immunohistochemistry and in sifu hybridization. T'o gencrate the mutant
mouse model lacking of Nurrl we used the genes inactivation technology by homologous
recombination in embryonic stem cells. To identify apoptotic cells, we vsed the trevipen
apuptotic cell system in sirw kit from Trevigen. We previously isolated the Nurrl gene from a
mousc genomic library and determined its structural ergamization.

Conclusions and Contributions: We found that Nure! gene is approximately 7.6 kb long and is
organized into 8 exons. The onset of Nurrl expression in the brain ocurrs at embryonic day
10.5 and is localized in the intermediate lTaver of the neuroepithelium. In the adult the Nurrl
expression  was localized predomirantly in the hypothzlamus, thalamos, ventral midbrain,
brain cortex, hippacampus, cerebellum and limbic system. The Nuirl inactivating mutation is
lethal, the homozygous mutant mice do not survive the first day a‘ter birth. These mice ack of
the striatal doparting neurotransmitter and of the dopam:nergic neurens in the substantia nigra
and ventral tegmental area, the dopaminergic cell markers tyrosing hydroxylase and 1.-aromatic
aminn acid decarboxylase were ahsent in these neutons. We demonstrated  that the rele of
Nurrl in dopaminerpic cell development s specific ta the ventral midbram where it is essential
to :nduce final differcatiation of ventral mesencephalic dopaminergic precursar eurons into a
dopaminergic phenctype as well as for survival of these late dopaminergic precursors.
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Nimero de paginas: 114 Candidato para el prado de Doctor
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Area de Estudin: Mnrfologia

Propésito y Método del Estudio: Nurr 1 es un factor de transcripeion de la superlemilia de receptores

nuclearcs gque se expresa predominantemerte en el cersbro. Con el proposita de descifrar la
funcion de Nurrl se (1) caracterizg el gen Nurrl, (2] se determind su patrén de expresion durante
el desarrollo embrionario ¥ en el cerebro del ratén adulto mediante hibridacién in sita, (3) se
abtuvo un medela animal con el gen Nurrl mutado vy (4) sc analizd ¢l fenotipo mutade mediante
inmunchistequimica ¢ hibridacion in situ. Para generar €l modelo animal carente de Nurrl se
utilizd la tecnologia de inactivacion de penes mediante recombinacidn homéloga cn células
madre embrionaras. Para esto ¢l pen MNurrl se aislo de un banco pendmico de raton v se
deterntind su organizacidn estructural. Parz identificar células en apoptosis, utilizamos un kit de
deteccion jn situ de céluias en apoptosis de Trevigen.

Conclusiones v Contribuciones: Encontramos que este gen ¢s de aproximadamcente 7.6 kb vy estd

organizado ¢n 8 exongs. Encentramos gue la expresién de Nurrl nicia a los 10.5 dias del
desarrollo embrionario, v se localizd en la capa intermedia del neuroepitelio. En el adulta Nurrl
se expreso principalmentz  en el hipotdlamo, tilamo, region ventral mesencefilica, corteza
cerebral, hipucampe, cerebelo y sistema Mmbice. La inactivacion de esle gen es letal, ya que los
ratones homecigotos para esta mutacidn se murieron en el primer dfa de vida. Estos ratones
varcuen de! neurotransmisar dopamina en ¢l cuerpo estriado y presentan ausencia de neurcnas
dopaminérgices cn la region ventral mescncefalica. En esta repién, se encontré que hubo una
pérdida de la expresion de los genes encarpados de la sintesis de dopamina; tirosina hidroxilasa y
L-descarboxilasa de los aminodcidos aromatices. Demostramos que Nurrl  particina
especificamente durante el desarrollo de las reuronas dopaminérgicas mesencefalicas ventrales,
donde induce el fenotipe dopaminérgico a partir de la diferenciacién de células precursoras y es
esenc:al para la supervivencia de estos precursores. Ademas, este modelo anima) generado ticne
un gran potencial para el estudio de enfermedadces nzurodegenerativas,
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