NEUROSCIENCE

2019 404.07

Functional and structural connectivity of the cingulate sulcus visual ()
(CSv) area in macaque monkeys

De Castro V 1.2%, Leguen C 2%, Héjja-Brichard Y 12, Audurier P 12, Cottereau BR 12, Durand JB 1.2

CerCo

UMRS5549
vanhessa.decastro@cnrs.fr
ibdurand@cnrs.fr

1 Université de Toulouse, Centre de Recherche Cerveau et Cognition, Toulouse, France. ? Centre National de la Recherche Scientifique, Toulouse Cedex, France. * Equal contribution.

Introduction

Recently, we described the cortical network involved in processing egomotion-compatible optic flow using functional MRI in 3 awake macaque monkeys (Cottereau et al, 2017). In all the animals, a significant
selectivity was observed in several areas previously associated with optic flow processing, and notably MSTd, VIP, 7a/Opt, FEFsem and VPS. We also observed selective responses in a new region of the cingulate sulcus
that may be homologous with the cingulate sulcus visual (CSv) area evidenced in humans using the same protocol (Wall and Smith, 2008). To further characterize this potential homology, we aim at describing the
connectivity of this monkey cingulate region, as recently achieved for CSv in humans (Smith et al, 2017).
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Methodology: Monkeys were slightly anesthetized (Medetomidine: 10ug/kg, Ketamine: 10mg/kg). Three sessions of resting state functional
imaging (rs-fMRI) were performed, composed of 2 runs of 20 minutes for each session (GE-EPI sequences, 600 volumes/run, 32 axial slices, TR:
2000 ms, TE: 30 ms, voxel size: 1.25x1.25x1.8 mm, SENSE factor: 2). Data were processed with SPM12. The results were thresholded at z=2 and
projected onto the cortical surfaces (both individual and F99 template).

Functional connectivity (RS-fMRI) — Group results on F99 template
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CMAs: cingulate motor areas ‘

PIVC: parieto-insular vestibular cortex
PMd: dorsal premotor area

SMA: supplementary motor area

SPL: superior parietal lobule
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Methodology: Anesthetized monkeys (Medetomidine: 10ug/kg, Ketamine: 10mg/kg) underwent 1 session of diffusion-weighted imaging (DWI;
129 directions repeated 3 times: 128 b=1000s/mm?, 1 b=0s/mm? , 32 slices, TR: 7578 ms, TE:62 ms, voxel size: 0.93x0.93x1 mm, EPI factor: 55).
Data were processed using FSL 6.0.1. Probabilistic tractography was run from the whole brain passing through pmCSv. Track probabilities
[Ptrack=log(f,,,.)/max(log(f,..)] were thresholded to P, ..=0.5 and projected onto the cortical surfaces (both individual and F99 template).
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Structural connectivity (DWI) — Group results on F99 template
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CSv connectivity: human vs monkey

Smith et al. (2018)
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Conclusions

* The monkey cingulate region (pmCSv) responding to
egomotion-consistent optic flow is functionally/structurally
connected with many sensory and motor regions.

* This connectivity pattern is very similar to that documented
in human CSv using the same experimental approach.

* In both species, CSv might be a sensory-motor interface
involved in the control of locomotion.
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