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Background 
Huntington disease (HD) is an inherited neurodegenerative disorder characterized by 
involuntary abnormal movements, cognitive and psychiatric disturbances, associated with a 
preferential atrophy of the striatum, and cerebral cortex (Harper, 1991). There is currently no 
curative treatment due to the lack of biomarkers needed to test potential therapies such as 
RNAi therapies, which reduce the production of mutated proteins in cell cultures (Olson et 
al., 2012), and/or drugs that affect downstream cellular alterations in HD like vesicular 
transport or mitochondrial functions (Mochel et al., 2010). Mitochondrial dysfunction leading 
to energy deficit plays indeed a critical role in the pathophysiology of HD. For example, 
others and us found decreased concentration of metabolites needed to fuel the Krebs cycle in 
patients with HD and preclinical models of the disease (Damiano et al., 2010; Mochel and 
Haller, 2011). It has also been shown that the mutant huntingtin interferes with PGC-1α 
(peroxisome proliferator-activated receptor co-activator- 1alpha) (Cui et al., 2006; Weydt et 
al., 2006) which is a co-activator of nuclear receptors and other transcription factors that 
regulate energetic processes, including mitochondrial biogenesis (Lin et al., 2004; Lin et al., 
2005). Therefore, the pharmacological activation of PGC-1α is a promising therapeutic target 
in HD. 
 
In the search of biomarkers reflecting energy deficiency in HD, we previously coupled 31P-
MRS with visual stimulation and observed an abnormal profile in HD patients unlike controls 
who displayed increased Pi/PCr ratio visual stimulation (Mochel et al., 2012; Adanyeguh et 
al., 2015). This abnormal profile remained stable in patients in the absence of therapeutic 
intervention and was corrected using an anaplerotic approach that provides key intermediates 
to the Krebs cycle (Adanyeguh et al., 2015). 
 
 
REV-HD study:  
This study is a therapeutic trial using resveratrol, a non-toxic polyphenol and showing anti-
inflammatory and anti-oxidant properties. More importantly, resveratrol is an activator of 
PGC-1α (Lagouge et al., 2006). Preclinical studies have demonstrated a neuroprotective 
effect of resveratrol in HD (Quicozes-Santos and Gottfried, 2011). 
 
REV-HD is a French multicentric randomized, double-blind, controlled study that plans to 
recruit 102 early affected HD patients. Patients receive either resveratrol at 80 mg (n = 51), or 
placebo (n = 51) for 12 months. Several parameters are used to evaluate the benefit of 
resveratrol in HD patients. This includes 31P MRS to measure brain metabolic profiles, 
diffusion tensor imaging to evaluate brain structural connectivity and boundary shift integral 
approach to evaluate the effect of resveratrol on the rate of caudate atrophy. 
 
 
HDeNERGY study: 
This project aims at measuring dynamic parameters of brain energy metabolism in order to 
decipher the mechanisms underlying brain energy deficit in HD and identify novel 
neurometabolic biomarkers to be used in clinical trials such as those targeting the Krebs 
cycle. Twenty patients at early stage of HD, twenty presymptomatic individuals and twenty 
controls will be recruited for this study.  



31P magnetization transfer technique will be used to measure the rate of creatine-kinase 
kinetics in order to understand the abnormal brain energy profile reported in HD. Using 
diffusion weighted spectroscopy, we plan to evaluate the diffusion properties of metabolites 
reflecting the neuronal versus glial compartment. Resting state functional MRI will also be 
performed to assess functional connectivity.  
 

 
Figure 1: A. A typical spectrum obtained with the surface coil in the visual cortex. B. An 
increase in Pi/PCr ratio was observed in controls during activation, followed by a decrease 
during recovery (p = 0.013). Patients with HD showed an abnormal profile characterized by 
the absence of changes in Pi/PCr ratio during brain activation. This abnormal profile 
remained stable over one month (Adanyeguh et al., 2015). 
 
Responsibilities of the M2 student: 
The M2 student will be involved in the acquisition of MRI/MRS data. The student will work 
with experts in image and spectral analysis to quantify spectroscopic data and perform brain 
volumetric analysis. The student will also benefit from our close collaboration with the 
platform of biostatistics, during his/her statistical analysis of research findings. 
 
Requirements: 
The ideal M2 candidate should have the fundamentals of image and spectra processing. More 
importantly, the student should be willing to pursue a PhD after his/her master degree. 
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