S1 File. Physiological literature leads to a simple version of the glutamate and GABA cycles.

During neuronal activity, glutamate release by the presynaptic compartment is uptook by astrocytes and engaged into the glutamate-glutamine cycle 
 ADDIN EN.CITE 
[1, 2]
. Glutamate uptake by astrocytes and its consumption into the glutamine cycle is the major pathway after glutamate is released in the extracellular space. The contribution of GABA to neuro-glial interactions is almost as important as glutamate contribution  due to the multiple mechanisms (including GABA uptake) involved by inhibitory GABAergic interneurons 3[]
. The contribution of GABA to the glutamate-glutamine cycle is more significant than its involvement in the citric acid cycle 
 ADDIN EN.CITE 
[4]
. Also, GABA consumption through this type of “intern” cycles (GABA shunt and TCA cycle) is considered as a secondary mechanism compared with the GABA uptake by interneurons 
 ADDIN EN.CITE 
[4, 5]
. Consequently, consumptions of glutamate and GABA through the TCA cycles (neuronal and astrocytic) were simply considered as the constant velocities 
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 (see S1 Table). Although there is an interesting link between glutamine and metabolic coupling 
 ADDIN EN.CITE 
[6]
, it was not necessary to include this variable in order to achieve a coupling between neuronal activity and CBF because the metabolic relationships around glucose/oxygen consumption were not represented in our model (neither glycogen considerations). Moreover, as a first step of the modeling process, we did not take into account possible glutamate transport from brain to vessels 
 ADDIN EN.CITE 
[7]
. Finally, the remaining considerations about neurotransmitter cycles are only the glutamate and GABA releases and uptakes (solid lines in S3 Fig.). Glutamate uptake 
 ADDIN EN.CITE 
[8]
 by neurons is an active mechanism by EAAT1-5 transporters 
 ADDIN EN.CITE 
[9]
. Glutamate uptake by astrocytes is also an active mechanism 
 ADDIN EN.CITE 
[10]
, mainly by the glutamate transporters (GLAST,GLT-1) in rats 11[]
 and (EAAT1,EAAT2) in humans 
 ADDIN EN.CITE 
[2, 12]
. GABA uptake by both neurons and astrocytes is due to active mechanisms via GABA transporters. The HUGO nomenclature gives a description of the GABA transporters of interest in our study 
 ADDIN EN.CITE 
[13, 14]
, which are mGAT1 (for mice) and GAT1 (for rats and humans) for interneurons reuptake; mGAT4 (for mice) and GAT3 (for rats and humans) for astrocytic uptake. We used these considerations to extract the corresponding parameters values from the experimental literature (see S1 Table).
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