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Connections and interactions among neurons manifest as patterned neural activity and adaptive behaviour.
Ascending projections from the brainstem and subcortical nuclei have a modulatory effect on the electrical
potential - and therefore the excitability and firing rate - of cortical neurons (Shine 2019). These modulatory
influences are coordinated by overlapping and heterogeneous distributions of multiple neurotransmitter re-
ceptors at the target cells. This heterogeneous distribution of neurotransmitter receptor densities across the
cortex suggests a diversity of modulatory influence, and therefore also of signal integration, neural dynamics,
and whole-brain connectivity. We used two recent state-of-the-art datasets (PET and autoradiography) of
neurotransmitter receptor densities across the neocortex, which include a total of 32 excitatory, inhibitory,
ionotropic, and metabotropic neurotransmitter receptors, transporters, and receptor binding sites (Zilles et
al., 2017). First, we mapped receptor distributions to structural and functional connectivity, thereby profil-
ing how receptors may influence whole-brain communication. Second, we used multiple linear regression
models to predict MEG-derived neural dynamics from receptor densities and find that excitatory ionotropic
receptors are dominant contributors toward shaping neural dynamics. Finally, we asked how neurotransmit-
ter receptor densities map onto meta-analytic patterns of functional activation from Neurosynth (Yarkoni et
al., 2011) and disease-specific cortical thinning from the ENIGMA consortium (Thompson et al., 2020). Alto-
gether, we uncover the neurochemical infrastructure that shapes the brain’s connectivity and dynamics by
comprehensively mapping receptor distributions to the structure and function of the human brain.

Primary authors: HANSEN, Justine Y. (McGill University); MIŠIĆ, Bratislav (McGill University)

Co-authors: SHAFIEI, Golia (McGill University); MARKELLO, Ross D. (McGill University); COX, Sylvia (McGill
University); SMART, Kelly (Yale School of Medicine); AUMONT, Etienne (Université duQuébec à Montréal); SER-
VAES, Stijn (McGill University); SCALA, Stephanie (McGill University); WAINSTEIN, Gabriel (University of Syd-
ney); BEZGIN, Gleb (McGill University); Dr FUNCK, Thomas (Institute of Neuroscience and Medicine INM-1,
Research Centre Jülich, Jülich, Germany); BÉDARD, Marc-André (Université du Québec à Montréal); SPRENG,
R. Nathan (McGill University); SOUCY, Jean-Paul (Concordia University); GUIMOND, Synthia (University of
Ottawa, Brain and Mind Research Institute); HIETALA, Jarmo (University of Turku); LEYTON, Marco (McGill
University); ROSA-NETO, Pedro (McGill University); CARSON, Richard E (Yale School of Medicine); Dr PALOM-
ERO-GALLAGHE, Nicola (Institute of Neuroscience and Medicine INM-1, Research Centre Jülich, Jülich, Ger-
many); TUOMINEN, Lauri (University of Ottawa); SHINE, James M. (University of Sydney); DAGHER, Alain
(McGill University)

Presenter: HANSEN, Justine Y. (McGill University)

Session Classification: Contributed Talks: Applications

Track Classification: Workshop Day 2 - Sep 23: Applications


