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ROLE OF MAP-KINASE (MAPK) IN GNRH-STIMULATED TRANSCRIPTIONAL REGULATION OF GONADOTROPIN SUBUNIT GENES
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GnRH stimulates the MAPK cascades extracellular signal-regulated kinase (ERK), Jun N-terminal kinase (JNK), and p38 in the gonadotrophs cell lines alphaT3-1 and LbetaT-2.. Activation of JNK, ERK and p38 shows a unique fold activation ratio, which might encode signal specificity in the face of vast biological information traversing from RTKs and GPCRs via the funnel of MAPK. We used the alpha-, LHbeta-and FSHbeta subunit promoters, to examine the role of ERK,  JNK and c-Src in basal- and GnRH-stimulated promoter activities. Addition of  buserelin (GnRH-A) to the cells resulted in a 3-, 6- and 2.5-fold increase in alphaCAT, LHbetaCAT and FSHbetaLUC respectively. Transcriptional regulation of the alpha gene is Ca2+ - but not PKC-dependent, while the opposite is seen with that of LHbeta and FSHbeta, which are PKC- but not Ca2+ -dependent. Constitutively active (CA) Raf-1 stimulated alphaCAT, LHbetaCAT and FSHbetaLUC. Dominant negative (DN) forms of the ERK cascade members Raf1 and MEK, or incubation with the MEK inhibitor PD98059, reduced basal and  GnRH-A responses on alphaCAT, LHbetaCAT and FSHbetaLUC. DN-Ras reduced only basal alphaCAT, and both basal- and GnRH-A-stimulated LHbetaCAT and FSHbetaLUC. CA-CDC42, an upstream effector of JNK stimulated LHbetaCAT but had no effect on alphaCAT. The DN forms of Rac, CDC42 and SEK of the JNK cascade reduced significantly basal and GnRH-A-stimulated LHbetaCAT but had no  effect on GnRH-A-stimulated alphaCAT. Since c-Src mediates GnRH activation of MAPK, we also studied its role. CA-c-Src stimulated basal and GnRH-A-activation of alphaCAT, LHbetaCAT and FSHbetaLUC.  DN-c-Src (CSK) or the c-Src inhibitor PP1 reduced significantly the GnRH-A effect on alphaCAT, LHbetaCAT and FSHbetaLUC. Hence, the differential use of Ca2+, PKC and MAPK cascades may be responsible for selective transcriptional control of gonadotropin subunit genes by GnRH.




















