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Supplementary Figure 1

Fig 4e Extended Data Fig. 5g
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Original western blots
Cropped KODAK films for Western blots in Fig. 4e, Extended Data Fig. 3f, and Extended Data Fig. 5g
are shown. Membranes were cut prior to antibody staining to allow for simultaneous detection of proteins

running at different sizes on the same membrane.



Supplementary Figure 2

Extended Data Fig. 7f
CD11b+ isolated microglia (wild type mice)
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Original western blots
Cropped KODAK films for Western blots in Extended

Membranes were cut prior to antibody staining to allow for simultaneous detection of proteins running at

different sizes on the same membrane.

Extended Data Fig. 8d
phosGLUR1Ser845; Cd39" (c) and
Cd39""Cx3cr1°eEt2* (m) mice

Data Fig. 7f, 8d, and 8j are shown.



Supplementary Figure 3
Gating strategy for control (CD73**) mice
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Gating strategy for Nt5e” (CD73-deficient) mice
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Gating strategy for Fig. 4b.

Compensation was performed on single-stained samples of UltraComp eBeads, unstained beads, and
unstained cells. Forward and side scatter was used to gate on a defined population of cells to exclude
debris and also select single cells. Live cells were determined as DAPI negative, as DAPI cannot penetrate
through the membrane of live cells and thus was used to exclude dying/dead DAPI+ cells in the analysis.
Gates were determined using unstained samples, fluorescence minus one (FMO) controls, in which one
antibody was omitted per sample, isotype control for the CD73 antibody, and CD73-deficient Nt5e” sample.
Top row shows gating for control (CD73+/+) mice. Middle row shows gating for mutant
(Nt5e”/CD73-deficient) mice. Bottom row shows figures in main Fig. 4b.



Supplementary Figure 4

Gating strategy for full stained Cx3cr1¢Et2* (cytosolic YFP in microglia) brain, full stain
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Gating strategy for Extended Data Fig. 7b.

Compensation was performed on single-stained samples of UltraComp eBeads, unstained beads,
YFP+ unstained brain (YFP only), and unstained cells. Forward and side scatter was used to gate on

a defined population of cells to exclude debris and also select single cells. Live cells were determined
as DAPI negative, as DAPI cannot penetrate through the membrane of live cells and thus was used

to exclude dying/dead DAPI+ cells in the analysis. Gates were determined using unstained samples and
fluorescence minus one (FMO) controls, in which one antibody was omitted per sample. Top row

shows gating for Cx3cr1¢ett2* mice. Middle row shows percentages of CD39+ and CD39- cells

based on YFP expression. Bottom row shows figures in Extended Data Fig. 7b.



Supplementary Figure 5
Gating strategy for full stained CD11b+ isolated microglia from neonatal pups
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Gating strategy for unstained CD11b+ isolated microglia from neonatal pups
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Gating strategy for Extended Data Fig. 7d.

Compensation was performed on single-stained samples of UltraComp eBeads, unstained beads, and
unstained cells. Forward and side scatter was used to gate on a defined population of cells to exclude
debris and also select single cells. Live cells were determined as DAPI negative, as DAPI cannot penetrate
through the membrane of live cells and thus was used to exclude dying/dead DAPI+ cells in the analysis.
Gates were determined using unstained samples and fluorescence minus one (FMO) controls, in which one
antibody was omitted per sample. Top row shows gating strategy for stained CD11b+ isolated microglia.
Middle row shows gating strategy for unstained CD11b+ isolated microglia. Bottom row shows figures in
Extended Data Fig. 7d.



Supplementary Table 1

Genes enriched in striatal microglia upon neuronal activation (DESeq2, n=3 mice per group; P
value < 0.05, fold change> 1.2) over unbound fraction (DESeqg2, n=3/TRAP and unbound; P
value < 0.05, fold > 2).

Supplementary Table 2

Genes enriched in striatal microglia upon neuronal inhibition (DESeg2, n=2 mice per group; P
value < 0.05, fold change> 1.2) over unbound fraction (DESeq2, n=2/TRAP and unbound; P
value < 0.05, fold > 2).

Supplementary Table 3

Genes enriched in D1 neurons in /134""Drd1**Drd1a™*" mice over cre-negative littermate
controls (DESeqg2, n=3 mice per group; p value < 0.05, fold > 1.5) over unbound fraction
(DESeg2, n=3 TRAP and 4 unbound; p value < 0.05, fold > 2).

Supplementary Video 1
Representative field of view for live imaging of calcium transients in striatal neurons for
data shown in Figure 3a-f and Extended Data Figure 6a-g.

Supplementary Video 2

Representative field of view for live imaging of microglia (green) contact with neuronal
terminals (red) for data shown in Figure 3g-h and Extended Data Figure 6h-j. Scale bar =
20uM.
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