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Resumen:

En investigaciones previas demostramos el surgimiento del proceso de senescencia celular prematura como un mecanismo de control del crecimiento
celular durante la progresion tumoral hipofisaria inducida por estrégeno. Ademas, esta hormona ejerce una accién moduladora sobre la proliferacion de
células hipofisarias. Considerando el papel del factor de transcripcion NF-?B, como moduilador la senescencia celular y tambiénde la progresion
tumoral y la convergencia entre las vias de sefializacion receptor estrogénico alfa (ER?) y NF-kB en el control del ciclo celular, nos propusimos evaluar la
asociacion entre estas dos proteinas en tumores hipofisarios experimentales.

El tumor hipofisario se indujo en ratas Wistar macho adultas mediante la implantacion subcutanea de céapsulas de silastico conteniendo benzoato de
estradiol (30 mg) durante 10, 20, 40 y 60 dias (E10-60; n=5). El grupo control fue implantado con capsulas vacia (n=5). Posteriormente, mediante
inmunoprecipitacion se evalué la asociacion entre ER?-NF-kB en las diferentes etapas del desarrollo tumoral. Ademas, se evaluaron los niveles de NF-
kB e IkB? (inhibidor especifico deNF-kB) en fracciones nucleares y citosélicas mediante Western Blot. La co-localizacién ER?: NF-kB se determind
mediante inmunofluorescencia (IF) y microscopia electrénica de transmision (TEM). El andlisis estadistico: ANOVA-Fischer (p<0,05).

Durante el curso del desarrollo tumoral hipofisario inducido por estrégeno, se detecté una significativa asociacion proteina-proteina ER?: NF-kB, con
una marcada interaccion en los estadios E10 y E60 de evolucion tumoral, resultado que fue corroborado por IF y TEM. Ademas, se detecté un aumento
significativo en los niveles proteicos de NF-kB e IkB? en el compartimento citosélico. Igualmente, se evidencié un aumento sustancial en los niveles
nucleares de NF-kB en etapas intermedias del desarrollo tumoral (E20 y E40) en comparacién con los observados en E10 y E60.

Los resultados permiten concluir que existird una asociaciéon entre ER? y NF-kB a nivel citoplasmico a fin de inhibir su funcién como factor de
transcripcion y, por lo tanto, regular los mecanismos moleculares asociados a la senescencia y proliferacion celular durante la progresién del tumor
hipofisario experimental. Estos hallazgos permitiriabn exponer la existencia de un crosstalk entre la via de sefalizacién del NF-kB y la del ER? que
contribuiria al control del crecimiento tumoral.
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Nuclear factor kappa B (NF-?B) and estrogen receptor alpha (ER?) interaction in the cellular senescence of experimental pituitary tumors
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Abstract:

In previous investigations we demonstrated the emergence of premature cellular senescence process as a mechanism of cell growth control during
estrogen-induced pituitary tumoral progression. In addition, it is known that this hormone exerts a modulating action on pituitary cell proliferation.
Considering the role of the NF-?B transcription factor, as a modulator of cell senescence, and also of tumoral progression, and the convergence between
estrogen receptor alpha (ER?) and NF-?B signaling pathways in the control of cell cycle, we proposed to evaluate the association between these two
proteins in experimental pituitary tumors.

The pituitary tumour was induced in adult male Wistar rats by subcutaneous implantation of silastic capsules containing estradiol benzoate (30 mg) for 10,
20, 40 and 60 days (E10-60; n=5). The control group was implanted with empty capsules (n=5). Subsequently, the ER? and NF-?B association, along the
different stages of tumor development, was evaluated by immunoprecipitation. In addition, of NF-?B and 1?B? protein levels from nuclear and cytosolic
fractions were evaluated by Western Blot. ER?: NF-?B co-localization was determined by immunofluorescence (IF) and transmission electron microscopy
(TEM). Statistical analysis of the data was performed using ANOVA-Fischer (p<0.05).

During the course of estrogen-induced pituitary tumour development, a significant protein-protein ER?: NF-?B association was detected, with a marked
interaction at E10 and E60 stages of tumor evolution, data also corroborated by IF and TEM. In addition, a significant increase in NF-?B and I?B? protein
levels was detected in the cytosolic compartment. Likewise, there was a substantial increase in NF-?B nuclear levels at intermediate stages of tumor
development (E20 and E40) compared to those observed in E10 and E60.

The results allow us to conclude that ER? would recruit NF-?B at the cytoplasmic level in order to inhibit its function as a transcription factor and,
therefore, to modulate the molecular mechanisms associated with senescence and cell proliferation during the progression of the experimental pituitary
tumor. These findings suggest the existence of a crosstalk between the NF-?B and ER? signaling pathways that would contribute to tumoral growth
control.
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