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How have species-specific behaviors been acquired and maintained in the course of evolution? In even
closely related species, behavioral characteristics including mating, nest construction, and social
communication, show species—specificity inmost case. Over 3, 500 species of the world” s songbirds have
species—specific song patterns, consisting of stereotyped syllables that are arranged in sequences
characteristic of each species

Like human language, songbirds learn such song features as a result of auditory and vocal experiences
inadefinedcritical periodduring which juvenile songbirds |isten, memorize, and gradual ly match their
own developing vocalizations to the song pattern of an adult tutor. However, even in social isolated
or deafened conditions with no chance to |isten tutor model songs, songbirds can still develop a certain
degree of species—specific song, albeit noisy and amorphous, suggesting that inherited genetic programs
also contribute to generation of song species specificity. Regardless of the diversity in
species—specific songs among species, all songbird species employ remarkably similar neuronal circuits,
cal led the song system, including vocal motor pathway and the basal ganglia- forebrain circuit AFP.
However, it is still unknown how and which the neural substrates contribute to develop of such species
specific sequential motor patterns

In this study, we found that song learning consists of two different processes as intrinsic learning
strategies, an imitation process along with tutor song information and a species—specific constraint
process driven in a tutor independent manner. The species—specific constraint is diminished by
dysfunction of the basal ganglia- forebrain circuit AFP, suggesting its potential contribution to
generate not only vocal variability but also species—specific bias. In addition, we provide an evidence
of species—specific gene expression, including a human language-related gene FoxP2, in the AFP as one
of potential drivers to generate species—specific constraints in vocal learning in songbirds




