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    Abstract
Many neurons receive synchronous input from heterogeneous presynaptic neurons with distinct properties. An instructive example is the crustacean stomatogastric pyloric circuit pacemaker group, consisting of the anterior burster (AB) and pyloric dilator (PD) neurons, which are active synchronously and exert a combined synaptic action on most pyloric follower neurons. Although the stomatogastric system of the crab Cancer borealis has become a preferred model system for exploration of cellular and synaptic basis of circuit dynamics, in this species, the identity of the PD neuron neurotransmitter and its contribution to the total pacemaker group synaptic output remain unexplored. We examined the synaptic properties of the crab PD neuron using a combination of single cell mRNA analysis, electrophysiology and pharmacology. The crab PD neuron expresses high levels of choline acetyltransferase and the vesicular acetylcholine transporter mRNAs, hallmarks of cholinergic neurons. Conversely, the AB neuron does not express either of these cholinergic markers, and expresses high levels of vesicular glutamate transporter mRNA, consistent with a glutamatergic phenotype. Notably, in the combined synapses to the LP and PY neurons, the major contribution is from the glutamatergic AB neuron and only between 25-30% of the synaptic strength is due to the PD neuron. However, there was no difference between the short-term synaptic plasticity in the total pacemaker synapse compared to that of the PD neuron alone. These findings provide a guide for similar explorations of heterogeneous synaptic connections in other systems and a baseline in this system for the exploration of the differential influence of neuromodulators.
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