
 

 

 

 
 

Example Abstracts 

Example 1 

Nr5a2 Regulates Granulosa Cells Proliferation In Vivo and In Vitro in Interaction with β-Catenin. 

 

Marie-Charlotte Meinsohn, Kalyne Bertolin, Fanny Morin, Vickie Roussel, Bruce D Murphy. Centre 

de Recherche en Reproduction Animale, Université de Montréal, St. Hyacinthe, QC, Canada; 

Laboratório de Biotecnologia e Reprodução Animal, Universidade Federal de Santa Maria, Santa 

Maria, RS, Brazil 

 

INTRODUCTION: The orphan nuclear receptor Nr5a2 is expressed in granulosa cells and is 

essential for fertility. We hypothesized that Nr5a2 is important for granulosa cell proliferation. 

METHODS: We generated granulosa-specific knockout mice (Nr5a2f/fAmhr2Cre/+; cKO) with 

Nr5a2 depletion from preantral follicles forward. Immature cKO and control mice were injected 

with eCG and ovaries or granulosa cells were isolated 44h later. To determine the proliferative 

competence of cKO granulosa cells we injected mice with bromodeoxyuridine 20h after eCG. 

The replicating cells were detected by immunofluorescence and counted. We studied how 

genes involved in proliferation were affected in cKO granulosa cells by determining transcripts 

abundance by qPCR. Last, we developped a model in vitro with depletion of Nr5a2 and 

inhibition of β-catenin. To create Nr5a2 knockout in vitro, we collected granulosa cells from 

Nr5a2f/f mice at 44h after eCG treatment. These cells were infected with adenovirus Cre to 

generate a cKO of Nr5a2 and harvested after 24h. To study the effects of the Nr5a2 cofactor, β-

catenin, we treated Nr5a2f/f granulosa cells with ICRT3, a β -catenin inhibitor in vitro. Cells were 

harvested after 24h and we evaluated transcripts abundance by qPCR. 

RESULTS: Results showed that the percentage of proliferating cells was dramatically reduced 

(p<0.001) in the cKO ovary. In vivo there was a greatly reduced (p<0.05) expression cell cycle 

related genes, Ccnd1, Ccnd2, Ccne1, Ccne2, E2f1, E2f2 in cKO compared to control. Treating 

Nr5a2f/f granulosa cells with adenovirus Cre resulted in a >95 % depletion of the Nr5a2 transcript 

and in same reduction of the cyclin and E2fs transcripts (p<0.05), with the exception of cyclin E, 

as well as a downregulation of the essential stimulator of proliferation Rb1 (p<0,05). Finally, the 

cells treated with ICRT3 showed a significant downregulation of all the same cell cycle related 

genes. Nr5a2 was also dramatically downregulated. 

CONCLUSIONS: We conclude that β-catenin acts on Nr5a2 and both are essential for proper 

proliferation of granulosa cells. Their depletion or inhibition has an impact on downstream 

targets such as cyclins and transcription factors involved in the G1/S phase transition of cell 

cycle. Supported by a CIHR operating grant to BDM. 

 

 

 

 



 

 

 

Example 2 

The Lactate Produced during Labor exerts Anti-Inflammatory Effects on Uterus via GPR81 (HCA1) 

Mathieu Nadeau-Vallée*1,2, Ankush Madaan*1,3, Jose Carlos Rivera4, Dima Obari2, Xin Hou1, David 

M. Olson5, Sylvain Chemtob1,2,3 

1Departments of Pediatrics, Ophthalmology and Pharmacology, CHU Sainte-Justine Research 

Center, Montréal, Canada, H3T 1C5; 2Department of Pharmacology, Université de Montréal, 

Montréal, Canada H3C 3J7; 3Department of Pharmacology and Therapeutics, McGill University, 

Montréal, Canada, H3G 1Y6; 4Maisonneuve-Rosemont Hospital, Research Center, Montreal, 

Canada, H1T 2M4; 5Departments of Obstetrics and Gynecology, Pediatrics and Physiology, 

University of Alberta, Edmonton, AB, Canada, T6G 2R3. 

*Authors contributed equally to this work 

Introduction: Inflammation inside the uterus triggers pro-labor pathways and orchestrates on-time 

labor onset. Albeit being essential for successful labor, inflammation is tightly regulated by 

endogenously-produced anti-inflammatory mediators. During labor, glycogen and glucose are 

utilized by myometrial smooth muscle cells (mSMC) to produce ATP, leading to the accumulation 

of intermediates of carbohydrate metabolites, including lactate. Recently, lactate has been 

shown to activate a G protein-coupled receptor: GPR81 (HCA1). GPR81 has been suggested to 

regulate inflammation. We hypothesize that the lactate produced during labor could act on its 

receptor in the uterus to exert feedback anti-inflammatory effects.  

Objective: To study the inflammatory effects of lactate via GPR81 on uterus. 

Methods: Using GPR81-/- mice, we investigated the expression of GPR81 in uterus and the 

pharmacological role of lactate during labor via GPR81.  

Results: Immunohistological analysis revealed expression of GPR81 in the uterus specifically in 

mSMC. We found that GPR81 expression increases during gestation to peak near labor, and that 

lactate levels increase from 2mM up to 9mM during labor (p˂0.001). We then studied the 

transcription of genes coding for important pro-inflammatory mediators including IL-1β, IL-6, CCL2 

and Cox-2 in gestational tissue and cells. In primary mSMC and ex vivo uteri from WT mice 

stimulated with the pro-inflammatory cytokine interleukin-1, lactate had anti-inflammatory effects 

(p˂0.05); this was not observed in cells and tissues from GPR81-/- mice. Concordantly with our 

hypothesis that GPR81 acts specifically during labor, we found that GPR81-/- mice had unaltered 

gestation length, albeit having increased inflammation during labor in comparison with WT mice 

(p˂0.05).  

Conclusion: Collectively, our data show that the lactate produced during labor has anti-

inflammatory effects on the uterus via GPR81. This discovery may represent a novel feedback 

mechanism to control inflammation during labor and establishes a rationale for the usage of 

GPR81 agonists for the prevention of PTB associated with inflammation.  

 

 



 

 

 

Example 3 

Dissociation Between Cardiovascular Aging and Developmental Programming of Cardiovascular 

Disease. 

 

Y Niu, A D Kane, B J Allison, E J Camm, C Lusby, J L Tarry-Adkins, T Ashmore, A J Murray, S E 

Ozanne, D A Giussani. Physiology, Development and Neuroscience, University of Cambridge, 

Cambridge, Cambridgeshire, United Kingdom; Institute of Metabolic Sciences and MRC 

Metabolic Disease Unit, University of Cambridge, Cambridge, Cambridgeshire, United Kingdom 

 

INTRODUCTION: It has been suggested that developmental programming of disease is a form of 

accelerated aging, such that dysfunction associated with the elderly presents itself earlier in life 

(Ozanne & Hales. Nature 427:411, 2004; Rodríguez-González e al. Age 36(6):9721, 2014). 

However, this hypothesis has not been tested systematically. Using an integrative approach 

combining analysis of cardiac function and mitochondrial oxygen consumption with cardiac 

telomere length in a rodent model of developmental programming by prenatal hypoxia, we 

provide evidence to dissociate programmed cardiac dysfunction in adulthood from the normal 

cardiac aging process. 

METHODS: Female rats were underwent normoxic (N: 21% O2) or hypoxic (H: 14% O2) pregnancy 

from days 6-20 of gestation. This model of hypoxia does not affect maternal food intake. At birth, 

litters were culled to 8 pups and raised to 4 (young adulthood) or 15 (aged rats) months. At 4 

and 15 months, cardiac function was investigated in a Langendorff preparation, cardiac 

mitochondrial O2 consumption determined by muscle fibre respirometry and cardiac telomere 

length by Southern blotting. To control for sex and within litter variation only 1 male per litter per 

outcome variable was used. 

RESULTS: Hearts from aged (15 month) relative to young adult (4 month) offspring of normoxic 

pregnancy showed diastolic dysfunction (elevated left ventricular end diastolic pressure, 

LVEDP), impaired mitochondrial oxygen consumption and shortened telomeres (Fig.1). Offspring 

of hypoxic pregnancy showed elevated LVEDP and impaired mitochondrial oxygen 

consumption already at 4 months. However, this was dissociated from shortened cardiac 

telomere length. Aged offspring of hypoxic pregnancy showed shortened cardiac telomere 

length with worsened LVEDP (Fig.1). 

CONCLUSIONS: Developmental programming of cardiovascular dysfunction is not merely a form 

of accelerated aging.  

 

Support: British Heart Foundation 


