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Neuroanatomical and morphological alterations in WS human
brains.

a, Statistical parametric map of the vertex-wise group differences
between TD and WS in cortical surface area (left hemisphere shown)
assessed by structural MRI scans. Colour scales indicate the P

value for statistical test: blue, decrease; grey, no difference. Statistics
are

displayed on a template group-averaged cortical surface rendering of
TD adult participants. b, Reduction in overall cerebral cortical surface
area in WS.

¢, Representative images of post-mortem cortical layer V/VI pyramidal
neurons using Golgi staining (top) and their corresponding tracing
(bottom) from TD and WS. d-g, Morphometric analysis showing
significant increases in total dendritic length (d), dendritic spine
numbers (e), dendritic segment number (f) and number of branching
points (g) in WS compared with TD post-mortem cortical layer V/VI
pyramidal neurons
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Two-photon optogenetic photostimulation reliably activates specific neuronal populations.

(A) Simultaneous two-photon imaging and two-photon optogenetic photostimulation were performed in layer 2/3 over the left primary visual cortex in awake
head-fixed mice through a reinforced thinned-skull window.

(B) Automatic contour detection of cortical neurons. Red cells denote neurons that reliably respond to optogenetic population photostimulation. Scale bar, 50 mm.

(C) Calcium transients of neurons activated by population photostimulation (red) and neurons indirectly activated(black). a.u., arbitrary units.

(D) Calcium transients from directly photostimulated neurons (left) differed from calcium transients evoked indirectly (right) by circuit activation. (E) Indirectly
activated neurons represent a small percentage of the population (n = 6 mice; ***P = 0.0006; Mann-Whitney test). Data in (E) are presented as box-and-
whisker plots displaying median and interquartile ranges.
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