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Magalie Martineau and Jean-Pierre Mothet 

 

We thank Mari Sild and Marion R. Van Horn for their interest in our recent work (Martineau et al., 

2013) and we would like to take this opportunity to clarify our findings and interpretation. In our 

study, we immunoisolated synaptobrevin 2-containing vesicles from cultured rat cortical astrocytes 

and analyzed their endogenous content using capillary electrophoresis. Due to the nonspecific 

adsorption of amino acids to the carrier beads, we measured the enrichment of amino acids when 

isolation was performed at 0°C compared to 21°C. Isolation at 0°C has been shown to retain 

neurotransmitters inside vesicles while isolation at 21°C induces a leak of the vesicular content, thus 

allowing for the correction of non-specific adsorption (Burger et al., 1991). In their Journal Club 

article, the authors reviewed the presence of large amounts of glycine detected in isolated glial 

vesicles. However, even if a peak of glycine appeared in the electropherograms obtained from our glial 

vesicles samples, we systematically found no difference between isolation performed at 0°C and 21°C. 

Therefore, the high concentration of glycine is a contamination resulting from the presence of the 

amino acid in our consumables and/or buffers which stuck on the beads. Noteworthy, this glycine peak 

contaminant is also present in our synaptic vesicle preparation. However, the high yield of synaptic 

vesicle purifications makes this contamination negligible compared to the high amount of endogenous 

glycine stored inside synaptic vesicles. Unfortunately, the contamination was significant in the low 

yield glial vesicle purifications hindering us from any conclusion regarding the presence of glycine in 

glial vesicles. 

Sild and Van Horn clearly reviewed the controversy regarding the mechanisms of transmitter 

release from astrocytes and aptly pointed out that we did not look at the release properties of the 

synaptobrevin 2-containing glial vesicles in the present study. Nevertheless, the demonstration for the 

release ability of these synaptic-like vesicles has to been found in previous studies from our group and 

others (Bezzi et al., 2004; Martineau et al., 2008; Mothet et al., 2005). Previously, using confocal 

microscopy and immunostaining on cultured rat cortical astrocytes, we demonstrated that D-serine 

immunoreactivity is confined to synaptic-like vesicles identified with synaptobrevin 2. More 

important, stimulation of astrocytes with a calcium ionophore, glutamatergic agonists or bradykinin 

triggered a redistribution of synaptobrevin 2 to the plasma membrane and a concomitant release of D-

serine (Martineau et al., 2008). Similarly, Bezzi and coll. demonstrated that upon stimulation with a 

calcium ionophore or a glutamatergic agonist, glial synaptic-like vesicle underwent exocytotic fusion 

that was accompanied by L-glutamate release (Bezzi et al., 2004). In conclusion, the release of glial 

vesicles resembling synaptic ones has previously been studied. However, the controversy regarding 



gliotransmitter exocytosis relies on the fact that non-vesicular release may require exocytosis to insert 

receptors and transporters in the plasma membrane or to release their trigger (Hamilton and Attwell, 

2010). We were convinced that the best way to address this issue was to study the vesicular storage of 

gliotransmitters. The aim of our recent work was thus to demonstrate directly that glial vesicles do 

store endogenous gliotransmitters like D-serine and L-glutamate and to investigate their transport 

properties. Finally, we agree with the authors that glia may use different mechanisms to release 

gliotransmitters in different physio-pathological conditions. Our study doesn’t exclude the release of 

gliotransmitters from a cytosolic pool and future work is expected to reveal the functional relevance of 

the different pathways for gliotransmitter release in vivo. 
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