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            Abstract
Molecular mechanisms regulating animal seasonal breeding in response to changing photoperiod are not well understood. Rapid induction of gene expression of thyroid-hormone-activating enzyme (type 2 deiodinase, DIO2) in the mediobasal hypothalamus (MBH) of the Japanese quail (Coturnix japonica) is the earliest event yet recorded in the photoperiodic signal transduction pathway. Here we show cascades of gene expression in the quail MBH associated with the initiation of photoinduced secretion of luteinizing hormone. We identified two waves of gene expression. The first was initiated about 14â€‰h after dawn of the first long day and included increased thyrotrophin (TSH) Î²-subunit expression in the pars tuberalis; the second occurred approximately 4â€‰h later and included increased expression of DIO2. Intracerebroventricular (ICV) administration of TSH to short-day quail stimulated gonadal growth and expression of DIO2 which was shown to be mediated through a TSH receptorâ€“cyclic AMP (cAMP) signalling pathway. Increased TSH in the pars tuberalis therefore seems to trigger long-day photoinduced seasonal breeding.
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                    Figure 1: 
                        Plasma luteinizing hormone and genome-wide analysis of genes expressed in the quail MBH during the first day of photostimulation (time 0â€‰h is dawn of the first long day).
                      [image: ]


Figure 2: 
                        Localization of TSH-Î² and TSHR in the pars tuberalis and MBH.
                      [image: ]


Figure 3: 
                        Induction of the expression of 
                        DIO2
                         and three other second-wave genes by ICV injection of TSH and inhibition by ICV injection of anti-TSH-Î² IgG.
                      [image: ]


Figure 5: 
                        Effect of chronic ICV infusion of TSH on MBH 
                        DIO2
                         expression and testicular growth under short-day conditions.
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Figure 4: 
                        Involvement of a cAMP signalling pathway in TSH induction of 
                        DIO2
                         gene expression.
                      [image: ]
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