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Basal ganglia output
pathways for
selection amongst
incompatible action
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Dr. Bernardo Sabatini, MD, PhD

Alice and Rodman W. Moorhead lll Professor of
Neurobiology, Harvard Medical School
Investigator, Howard Hughes Medical Institute (HHMI)

BIO

Bernardo Sabatini’s research examines the mechanisms by
which animals choose what to do next. This process of “ac-
tion selection” uses information from past experiences, cur-
rent goals, internal needs, and the current state of the envi-
ronment to choose an action that achieves near- and
long-term objectives, such as access to food, water, mates,
and safety from predators. An evolutionarily ancient part of
the brain, the basal ganglia, is conserved from fish to hu-
mans and mediates action selection. Sabatini and his col-
laborators study the basal ganglia to uncover the circuits
that underlie action selection, and that allow an animal to
update its action plan dependent on past experiences. To
facilitate their studies, the Sabatini group develops novel
optical, behavioral, and mathematical methods. Sabatini is
a Howard Hughes Medical Institute Investigator as well as
an elected member of the American Academy of Arts and
Sciences and the National Academy of Sciences. He earned
his MD and PhD from Harvard Medical School and the Har-
vard-MIT Program in Health Sciences and Technology.
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RESEARCH

In the basal ganglia (BG), anatomically segregated and
topographically-organized feedforward circuits are
thought to modulate multiple behaviors in parallel. Inher-
ent in this model is the assumption that there is a corre-
spondence between anatomically and functionally de-
fined circuits within and through the BG. Furthermore,
layered on this model is the proposal that the direct and
indirect pathways act together to select one behavior
while repressing others. | will discuss recent results ob-
tained with a variety of anatomical and optogenetic ap-
proaches that dissect functionally and anatomically de-
fined pathways in the BG of mice. Our results confirm the
parallel model of BG function, and suggest that the inte-
gration and competition of information relating to differ-
ent behavior occurs largely outside of the BG. Indeed, fol-
low-up studies indicated that, for lateralized and
incompatible actions such as licking, this competition oc-
curs in the BG output and its targets, such as the superior
colliculus. Pathways-specific manipulations of the direct
and indirect pathway in the BG indicate the these struc-
tures in each side of the brain control the colliculus bilater-
ally to simultaneously regulate incompatible ipsiversive
and contraversive movements.
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