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	Abstract : 2300 bytes counting the word space as character: Menkes’ disease is a very rare genetic disorder of copper metabolism with a life expectancy of 3 years [1]. This disease is linked to a deficiency of copper transporter (ATP7A) present in the intestine and in the blood-brain barrier (BBB) inducing a severe copper deficiency with a combined deficiency of essential cuproproteins. This leads to multisystem symptoms and as severe neurodegeneration. The only treatment using copper-histidine complex remains palliative with a poor biodistribution to the brain and unchanged fatal prognosis. Copper nanoclusters (CuNC) were synthetized [2], characterized and tested in Moblo mice (knock down model for ATPase7A transporter). They are characterized by a size of 0.7 nm in diameter, with a metallic core surrounded by biodegradable ligands and can be stored for a long time (>2 years). Subcutaneous injections of CuNC into Moblo mice from 5 days of life saw their life expectancy considerably increased, in correlation with a restoration of the activity of the cuproproteins. Indeed, tyrosinase, a cuproprotein responsible for the production of melanin, showed its activity restored by a darkening of the fur. Images obtained by positron emission tomography after injection of radiolabeled 64CuNC suggested the biodistribution to the brain. The activity of cytochrome C oxidase in the brain showed a restoration of the activity of the brain mitochondrial respiratory chain. Neurobehavioral tests (horizontal scale, open field) showed a drastic improvement in locomotion and coordination of movements in mice, that received CuNC. All of these results allowed the obtention of orphan drug designation from the European Medicine Agency (EMA) and from the Food and Drug Administration (FDA) and the establishment of a pharmaceutical form of the CuNC with the aim of launching clinical trials as soon as possible.
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