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Introduction
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e Previous work in neurophysiology (Naud et al. 2015; Aluri et al. 2016) has

identified a neural mechanism by which female frogs can distinguish among
male calls differing in the number and rate of pulses within the calls

e Species interactions propel biodiversity and can shape evolutionary trajec-
tories among populations

e Species interactions can promote speciation when unfit hybridization re-
sults in the selection of traits that promote divergence of mating behavior
to prevent hybridization

e The neural computational model describing this mechanism incorporates
the activities of neurotransmitter receptors, which determine the magni-
tude and duration of effect that each neuron has on the downstream

e Divergence of mating behaviors leads to reproductive isolation among e Neurotransmitter receptor activities are controlled by the expression level
populations of the same species and structure of protiens that make up the neurotransmitter receptor

e By comparing (among populations) the neural model parameters that best
fit the behavioral data, we hope to identify the genes that have evolved as
the female preferences have diversified across populations

e The current study probes at the genetic drivers of reproductive isolation in
the upland chorus frog (Pseudacris feriarum) through analyzing the varia-
tion in female preference for male mating calls
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e The variation in male acoustic signaling is primarily observed in P. feriarum :
sympatric populations, which have diverged due to interactions with other @
species (e.g. P. nigrita). The male acoustic signal varies little in allopatry, :
where no closely-related species exist
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54 : —— 5 Figure 4. The female preference for male mating signals is modeled using a dis-inhibition circuit involving four neurons, the afferent
A N S neuron (which trasmitts a signal from the ear to the mid-brain), a relay neuron (RLY), a long interval neuron (LIN), and an interval
° : s - counting neuron (ICN). The LIN inhibits the activity of the ICN until a sufficient number of call pulses cause the LIN itself to be inhibited
." S slslol by the relay neuron. At that point, the ICN is released from inhibition and can send a signal downstream. This signal is eventually ex-
e §‘§J§§E.§§§ pressed as a preference of the female for the male producing the call signal. At each synapse, the upstream neuron has either an excit-
;;» O atory (+) or an inhibitory (-) effect on the downstream neuron, controlled through neurotransmitter receptors goverened by an alpha
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function. This function has two parameters, tau and alpha, reflecting the composition and abundance of the protein that forms the
neurotransmitter receptor.
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Figure 1. Diversification of mating signals in the upland chorus frog (P. feriarum). (a) The upland chorus frog has expanded from an an-
cestral region (gray) into the ranges of heterospecifc species (sympatry, colored ranges) multiple independent times. In many of these
cases, the male mating call has diverged (see oscillograms representing the calls) in response to selection on females to avoid hybrid-
ization. (b) Phylogenetic relationships among P. feriarum sampled across the range, showing the independent expansion into sympat-
ric regions. The inset shows the phylogenetic relationships among the trilling chorus frogs and the interactions of P. feriarum with
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B e h a V I O ra I D a ta Figure 5. Best fit preference functions. Given a set of parameters in the neuron model, the fit of the model to the binary choice preference data
can be assesed using a likelihood function. For each population the parameters were optimized such that the likelihood of the preference data

[ \ was maximized. Here we show the relative preference of females for different male calls assuming the optimized model. The color represents the
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) number of times the ICN neuron fires in when the circuit is presented a call stimulus with a certain pulse rate and pulse number combination.
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