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Expt 1. Kisspeptin and GPR54 expression in ovine brains, projectionsto GnRH cells
1a. Distribution and expression of kisspeptin expressing cells.

We have conducted studies outlining the expression and distribution of kisspeptin cells within
the hypothalamus. This was achieved by immunohistochemistry and was performed in
ovariectomised (OV X) and OV X + oestrogen ewes. We discovered that the expression of
Kisspeptin protein is up-regulated in the arcuate nucleus of OV X ewes. Moreover, the effects
of oestrogen in down-regulating kisspeptin expression appeared to be greater during the non-
breeding (anestrous) season. This data has recently been published in Endocrinology.

We have also performed similar experiments in ewes at differing stages of the oestrous cycle.
We show up-regulation of kisspeptin protein expression during the late follicular phase of the
oestrous cycle concurrent with the onset of the preovulatory LH surge. We are currently
preparing this data for publication.

1b. Projections of kisspeptin-producing cellsto GnRH cells.

Our data show that a significant percentage of GnRH neurons (approximately 60-100%)
receive input from kisspeptin positive terminals. Moreover, this percentage appears to be
regulated by breeding season in the ewe. During the breeding season the percentage of GhRH
neurons with kisspeptin ‘ contacts' increases significantly. This data has recently been
published din Endocrinology.

1c. Retrograde labelling from POA and Fos induction by oestrogen.

Retrograde tracing studies are underway and should be completed in 2009.

We show under a condition of oestrogen positive feedback stimulus (leading to a preovulatory
LH surge) kisspeptin cellsin both the middle and caudal arcuate nucleus become
transcriptionally activated. This was shown by Fos induction using dual |abel
immunohistochemistry. This data was presented at the 2008 ESA Meeting and we are
currently preparing it for publication.

Expt 2. Effects of kisspeptin on GnRH/LH secretion in relation to breeding season and
steroid feedback

2a. Effect of kisspeptin on GhRH/LH secretion.

Our data show that kisspeptin administration rapidly and robustly stimulates LH secretion in
ewes. Interestingly, the degree of response in LH concentrations to kisspeptin varied during
different reproductive phasesin the ewe. Follow up experiments, using GnRH administrating
showed that the variable response to kisspeptin was more likely areflection of the change in
the pituitary response to GnRH and not a change in the hypothalamic response to kisspeptin.
This data has been submitted for publication.

2b. GPR54 mRNA expression in relation to breeding season and steroid feedback.

This study is currently underway. We have perfected a double label in situ hybridisation
technigue of determining the level of GPR54 expression directly on GnRH neurons. This
technigue offers amore histologically discreet and physiological measure than detecting
GPR54 expression in the hypothalamic fragments by RT-PCR.

Expt 3. Effects of kisspeptin antagonist on LH release and ovulation

3a. Effect of kisspeptin antagonist on LH secretion

We have recently shown that intracerebroventricular (ICV) administration of a kisspeptin
antagonist reduces the concentration of LH in OV X ewes. Thisis an important finding in
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itself asit demonstrates the critical importance of kisspeptin in maintaining gonadotrophin
secretion. These studies are currently submitted for publication.

3b. Effect of kisspeptin antagonist on ovulation
These studies are yet to be conducted and will begin in 2009.
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