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2. DESCRIPTION OF THE COLLABORATIVE PROJECT 
 
Rationale: The hypothalamic neuropeptide kisspeptin (Kp) is a potent activator of GnRH neurons 
that control the reproductive activity (Pinilla et al., 2012). This peptide governs not only puberty 
onset but also the daily, estral/menstrual, and seasonal rhythm in reproduction (Simonneaux et 
al., 2013). Reproductive success is tightly dependant on the metabolic status, especially in female 
mammals. In line with this, Kp neurons are now recognized as the central pathway responsible for 
conveying key homeostatic information to GnRH neurons (De Bond and Smith, 2014). A number of 
studies have shown that metabolic modulators (leptin, POMC, NPY) regulate Kp neurons. 
Alternatively, it is also possible that Kp impacts on metabolic functions.  

Aim: In this project we will investigate whether Kp may regulate directly or indirectly central and 
peripheral structures involved in the daily and seasonal control of energy metabolism. 

The first part of the project will analyze the effect of acute central injection of Kp on glucose and 
lipid metabolism, as well as the secretion of metabolic hormones (insulin, leptin, ghrelin). Because 
the metabolic challenge is higher in female than male reproduction, the Kp effect will be 
compared between both sexes. Furthermore, because both Kp expression and food intake display 
daily variation, the effect of Kp will be tested at different times of the day to determine whether 
its metabolic effect is time-dependant. This part of the project will be performed in Dr Kalsbeek’s 
lab (Amsterdam) for 11 months (November 2016 - September 2017) 

The second part of the project will disclose the cellular targets for the metabolic effects of Kp. It 
has been shown that Kp neurons are anatomically linked to POMC and NPY neurons. Therefore the 
effect of Kp injection on neuronal activity and peptide encoding gene expression will be tested in 
POMC and NPY neurons, but also in somatostatin and orexin neurons. The dose and time of 
injection will be determined according to the results in the first study. Furthermore, the putative 
localization of Kp receptors on these neurons will be examined by dual labeling techniques. This 
part of the project will be performed in Dr Kalsbeek’s lab (Amsterdam) for 6 months (October 2017-
March 2018) and Dr Simonneaux’s lab (Strasbourg) for 6 months (April 2018-September 2018) 

 

The third part of the project will evaluate the metabolic effects of Kp in seasonal rodents. Kp 
expression is highly regulated by the photoperiodic variation in the pineal hormone melatonin and 
these variations are critical to drive seasonal reproduction (Simonneaux et al., 2013). In addition to 
displaying a clear seasonal variation in reproductive activity, many seasonal rodents also display 
marked seasonal variation in food intake and body weight. This last part of the study will test the 
hypothesis that Kp is involved in the seasonal regulation of food intake and body weight in male 
and female Siberian hamsters. Hamsters will be adapted to either an inhibitory short photoperiod 
(quiescent reproduction, low food intake and body weight) or stimulatory long photoperiod 
(sexually active, high food intake and body weight) and they will be given chronic icv infusion of Kp 
or vehicle for 6 weeks, while sexual activity (gonadotropin secretion), food intake and body weight 
will be followed at regular intervals. At the end of the chronic experiment, brains will be examined 
for orexigenic and anorexigenic peptide expression. In peripheral tissues, such as liver, white and 
brown adipose tissue and muscle, gene expression will be measured to investigate the underlying 
mechanism for the changes in energy metabolism. This part of the project will be performed Dr 
Simonneaux’s lab (Strasbourg) for 7 months (October 2018 - Avril 2019) and Dr Kalsbeek’s lab 
(Amsterdam) for 4 months (May 2019 - August 2019). 

The PhD defense is schedule in September 2019 at the University of Strasbourg 
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The two laboratories have complementary expertise in reproduction (lab 1) and metabolism (lab 
2); rat (lab 2) and hamster (lab 1) physiologies; in vivo surgery and anatomy (lab 1 and 2), 
molecular biology (lab1) The completion of this project should lead to 3 scientific publications, and 
data will be presented at scientific meetings dedicated to chronobiology, endocrinology, peptides, 
metabolism and reproduction.   
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3. DESCRIPTION OF THE EXPECTED MOBILITY TRACK 
 

- October 2016: Dr Simonneaux’s lab: Administrative settings et discussion on the project. 
- November 2016 - March 2018: Dr Kalsbeek’s lab (Amsterdam): Acute metabolic effect of Kp in male 

and female rats, in vivo analysis and neuroanatomy. 
- April 2018 - April 2019: Dr Simonneaux’s lab (University of Strasbourg, France): Kp brain site of 

action; Chronic effect of Kp on food intake and body weight regulation in seasonal hamsters. 
- May 2019 - August 2019: Dr Kalsbeek’s lab (Amsterdam). Chronic effect of Kp on metabolic 

hormones, redaction of the thesis manuscript. 
- September 2019: Dr Simonneaux’s lab (University of Strasbourg, France): Ph Defense 

 
 
4. REQUIREMENTS FOR THE CANDIDATE 
 
Master degree of Science (M.S.) mandatory. 
Education in mammalian neuroendocrinolgy and neuroscience is a strong advantage. 
A good background in neuroanatomy and in vivo physiology is preferred. 
Experience with working with experimental animals is necessary. 
The student should be independent and flexible in order to adapt to different environments. 
 


