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Unlike vertebrates, the medicinal leech (Hirudo medicinalis) is able to functionally repair its central nervous system (CNS) after an injury (Baylor et al. Nature 1971). Interestingly, when the CNS is\
injured, microglial cells migrate to the site of lesion. This accumulation is known to be essential for the usual sprouting of injured axons that leads to a functional nerve repair (Ngu et al. J comp neurol

2007). If the accumulation of microglia is blocked, the nerve repair is significantly delayed. Microglial cells are able to release extracellular vesicles (EVs) (Zuppulli et al. J Clin Invest 2016) and we show
that leech microglial cells release EVs at the lesion site and in ganglion around the neuronal cell bodies (Raffo-Romero et al. IJMS 2018). The EVs contain many molecules (proteins, lipids, mRNA and

MiRNA) (Cocucci & Meldolesi. Trends Cell Biol 2015). We also know that miRNAs are implicated in some neurophysiological processes (brain development, homeostasis...) but also in neuropathologies
\(Alzheimer, Parkinson...). The present study explores microglia-neurons crosstalk mediated by the miRNAs in EVs for a better understanding of neuroprotection. /

In leech, microglia are accumulated at the lesion site just few minutes after the crush. The EVs

are released following the accumulation of microglial cells. In literature, the EVs show many
implications in neuroprotection (Zappulli et al. J Clin Invest 2016).
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I- Introduction

ll- Model : The leech Hirudo medicinalis lll- Microglia and EVs
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C. The EVs are subdivided in two main groups, the exosomes (40 — 120 nm) and
microvesicles (50 - 1,000 nm). The main difference is the origin : exosome coming from
multivesicular bodies (MVBs) and microvesicles coming from cell surface (outward
budding) (J.A Smith et al, (2015)) D. TEM analyses of microglial cells. Activated
microglia produce multivesicular bodies containing exosomes.
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A. Many EVs (green) interact with neuron (red) when microglia and
neurons are in co-culture. We suppose those EVs to have a microglial
origin since the green signal disappears when neurons are cultured
alone.
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IV- Materials and Methods

e=@==| eech neurons without microglia EVs === | eech neurons with microglia EVs

B. Immunopositive structures for Alix are observed at the site of
~ lesion (white arrow) and arround the neuronal cell bodies. Microglia
_huclei are shown by Hoechst counterstaining.

The CNS are dissected and the cells are dissociated. Microglia are cultured for 15 min
(early activated state (or TOh)) to permit EVs release by microglia. Then, several
differential centrifugations and size exclusion chromatography (SEC) of conditioned
medium permitted the collection of extracellular vesicles, used for next experiments.

E. Effect of microglia EVs on neurite outgrowth. The leech neurons show
an increase of neurite outgrowth in presence of EVs compared to the non-
treated condition.
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