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e Species interactions propel biodiversity and can shape evolutionary tra- e Previous work in neurophysiology (Naud et al. 2015; Aluri et al. 2016) has identified a neural mechanism by which female frogs can
jectories among populations distinguish among male calls differing in the number and rate of pulses within the calls

e Species interactions can promote speciation when unfit hybridization re- e The neural computational model describing this mechanism incorporates the activities of neurotransmitter receptors, which deter-
sults in the selection of traits that promote divergence of mating behavior mine the magnitude and duration of effect that each neuron has on the downstream nueron
to prevent hybridization e Neurotransmitter receptor activities are controlled by the expression level and structure of protien subunits comprising them

e Divergence of mating behaviors leads to reproductive isolation among

At £h , e By comparing (among populations) the neural model parameters that best fit the behavioral data, we hope to identify the genes
populations of the same species

that have evolved as the female preferences have diversified across populations
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e The variation in male acoustic signaling is primarily observed in P. feriarum oo, ,
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=\ DT e Optimized likelihood scores to find the peaks in e Similarities between different peaks imply that we can make conclusions
= R parameter space. Selected 5 peaks from the FL about the evolution of neural circuits without knowing exactly how the
and SC data to compare to the ALNC combined neural network is parameterized
| R 8% . population e The relative positions of peaks corresponding to different populations sug-
) S| < : e Evaluated the likelihood of the FL and SC data gest that the FL and SC evolved along different trajectories from their ances-
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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- e Plotted in MATLAB values for each peak and isolation between AL, FL, and ALNC pOpUIathnS
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e In a previous study (Lemmon 2009), male calls were recorded across the geographic range of the Refe rences j : n » |
species. Binary choice experiments were used to assess female preferences for different calls. ~ ™\ | i to f- f
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Pulse rate Pulse rate Pulse Rate Figure 5. Plots representing peaks in parameter space of different receptor neurons for different populations. The ICNe and LINe correspond to
Figure 2. Distributions of male calls recorded in different allopatric (left) and sympatric (right) the AMPA receptor while the ICNi and LINi receptors correspond to the GABA-A receptor. The different color of each pixel represents the likeli-
populations. Distributions are represented by 50% confidence envelopes. Note the increased ~ Figure 3. Call stimuli used in the binary choice experiments. In each experiment a hood score for that combination of parameters, with the bright colors being the best likelihood scores and the pale colors being the worst likeli-
diversity of calls among sympatric populations, compared to allopatric populations. female was given a choice between two calls that differed in pulse rate (x-axis) and hood scores. The green represents the allopatric ALNC population while the red and blue represent the sympatric SC and FL populations, respec-
pulse number (y-axis). Each call is represented by a grey point. Each line in the K / tively. Note that since the computational model is optimized for the allopatric populations, all of the graphs have a bright green section but do

K graph connects two calls that females were asked to choose between. / Qot necessarily have a bright red or bright blue section. /




