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Microglial process dynamics depend on astrocyte and
synaptic activity
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Fig. 1 Ca?" activity in astrocytes and pre-synapses is differentially associated with microglial process movement.
(A) Schematic diagram showing imaging of Ca?" transients (blue transients) in astrocytes (n = 6 mice) and pre-synapses
(n = 6 mice) and Ca?" transients in post-synapses (dendrites [pink balloon] and spines [single spine activity indicated
by red plot in yellow balloons], n = 5 mice) while simultaneously measuring microglial movement velocity and vector
length. Post-synapse data, relevant AAV vector, and injection sites are also shown. (B-D) Ca”* activity was integrated
(AUC) and plotted against microglial process velocity and displacement for astrocytes (B), pre-synapse (C), and post-
synapse (D). Plots fit to linear regressions. (E, F) Scatter plots of dendritic (E) or single spine (F) Ca®" activity integrals
against velocity (left) and vector length (right) of microglial process movement. The lines show fit to data with a simple
linear regression. (G, H) Ca?* activity in astrocytes (G) and pre-synapses (H) were plotted against microglial astrocyte
or pre-synapse interaction intensity. (I) Plot of astrocyte Ca?' activity integrals binned into 1- and 3-minute time
intervals (for 2,000-frame imaging of about 17 mins), and microglial distance travelled during each bin. No correlation
was observed indicating no time-dependent astrocytic component attracted microglial movements. (J) Plot of the
integral of pre-synaptic Ca®" activity binned into 1- and 3-minute time intervals, and microglial distance travelled during
each bin. A significant but weak positive correlation was observed with the 1-min AUC bins, suggesting larger but less
sustained Ca?" transients were associated with microglial movements. Slopes of regression lines in (B-J) were
compared to a slope of 0 using simple linear regression, P values are shown in the graphs.





