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Sample size

Data exclusions

Replication

Randomization

scored manually.

Metabolomics graphs were generated in Matlab 2023A and further edited in Adobe Illustrator. Summary graphs were generated in OriginPro
and further edited in Adobe Illustrator. Statistical analyses were performed using OriginPro 2022 9.9.0.225.

All original code has been deposited at https://github.com/PrakriyaLab/Astrocyte2022. Custom scripts for differential expression analysis can
be found at https://github.com/NUPulmonary/utils. Any additional information required to reanalyze the data reported in this paper is
available from the lead contact upon request.

RNA-seq data generated in this study have been deposited at https://github.com/PrakriyaLab/Astrocyte2022 and at https://www.ncbi.nlm.nih.gov/sra under
accession code PRJNA933208 and are publicly available. Metabolomic data have been deposited at https://github.com/PrakriyaLab/Astrocyte2022. Source data for
all summary graphs for all experiments (excel file) are provided with this paper.
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For mouse behavior, power analysis was performed to determine sample size after a separate pilot experiment. Due to genotypes of
littermate controls, more WT mice than strictly necessary were included until the minimum number of KO mice was obtained. For analysis of
mice or mouse cultures by RNAseq, metabolomics, qPCR, ELISA, electrophysiology, 2PLSM, and IHC, sample size was determined based on
previous experiments.

No data were excluded.

All data were collected from 3+ biologically independent samples as noted in the legend of each Figure and Supplementary Figure.

Calcium imaging directly or indirectly replicated experiments from our previous study, which compared WT and KO astrocyte calcium entry
from 3-6 experiments/group (Toth et al, Sci Signaling, 2019). Cellular cytokine induction experiments were performed with biological
replicates as indicated. Similar experiments (identical TG+PDBu treatments in WT compared to WT astrocytes treated with an Orai1 inhibitor)
corroborated our findings.

For all mouse experiments (behavior (and subsequent IHC/ELISA), electrophysiology, and 2PLSM), mice (as de-identified numbers) were
randomly and approximately evenly assigned to treatmet or control groups. For cellular experiments, including RNAseq, metabolomics, and
cytokine expression, each mouse was cultured in multiple well-plates which were randomly and equally assigned to treatment or control
groups.
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Materials & experimental systems
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Antibodies
Antibodies used

Validation

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Reporting on sex

Field-collected samples

Investigators were blinded to genotype and treatment during behavioral analysis. Other experiments were not blinded due to the non-
subjective nature of these data.

Mouse anti-Orai1 Abcam Cat# ab175040; RRD:AB_2877712, 1:200

Goat anti-mouse Alexa 488 Thermofisher Scientific Cat# A11008; RRID:AB_143165, 1:1000

Goat anti-rabbit Alexa 594 Thermofisher Scientific Cat# A11005; RRID:AB_2534073, 1:1000

Mouse anti-GFAP Thermofisher Scientific Cat #14-9892-82; RRID:AB_10598206, 1:300

Rabbit anti-IBA1 Thermofisher Scientific Cat #PA5-27436; RRID:AB_2544912, 1:300

Mouse anti-C3 Thermofisher Scientific Cat #PA5-21349; RRID:AB_11153785, 1:300

Rabbit GFAP antibody ThermoFisher Cat# PA1-10019; RRID:AB_1074611, 1:300

Orai1 (Abcam): Validated in previous study from our lab: https://www.ncbi.nlm.nih.gov/pubmed/33264616?dopt=Abstract

GFAP (Invitrogen) from the manufacturer: This Antibody was verified by Relative expression to ensure that the antibody binds to the
antigen stated. The antibody has been cited over 30 times and for IHC at least 4 times, including https://
pubmed.ncbi.nlm.nih.gov/32381088/ and https://pubmed.ncbi.nlm.nih.gov/32851638/

GFAP (Invitrogen Rabbit anti-GFAP) from the manufacturer: This Antibody was verified by Relative expression to ensure that the
antibody binds to the antigen stated. This Antibody was verified by Cell treatment to ensure that the antibody binds to the antigen
stated. The antibody has been cited 20 times and for IHC 12 times.

IBA1 (Invitrogen) from the manufacturer: This Antibody was verified by Cell treatment to ensure that the antibody binds to the
antigen stated. This antibody has been cited for use in IHC at least 21 times including https://pubmed.ncbi.nlm.nih.gov/34112797/,
https://pubmed.ncbi.nlm.nih.gov/34730998/, and https://pubmed.ncbi.nlm.nih.gov/32851638/

C3 (Invitrogen) From the manufacturer:: This Antibody was verified by Cell treatment to ensure that the antibody binds to the
antigen stated. This antibody has been cited for use in IHC at least 4 times including https://pubmed.ncbi.nlm.nih.gov/32711525/ and
https://pubmed.ncbi.nlm.nih.gov/35351973/

C57BL/6 mice were used for all experiments, with genetic modifications as reported:

Orai1 fl/fl (Amgen)

B6N.FVB-Tg(Aldh1l1-cre/ERT2)1Khakh/J The Jackson Laboratory JAX: 031008; RRID: IMSR_JAX:031008

B6.Cg-Tg(Gfap-cre)73.12Mvs/J The Jackson Laboratory JAX: 012886; RRID: IMSR_JAX:012886

Mice for 2PLSM, Behavior, IHC, and ELISAs were 10-14 weeks old. Mice for electrophysiology were 1.5-3 weeks old.

Animals were group-housed under standard housing conditions (12:12-hour light/dark cycle with lights on at 7:00 a.m., 30-70%
humidity, and temperatures of 20° to 22°C with ad libitum access to water and food), in a sterile ventilated facility.

No wild animals were used in this study.

Both male and female behavior was collected and reported separately. Cellular assays did not distinguish between male and female
mice except for the experiment in Supplemental Figure 6 where effects were shown to be comparable between male and female
mice.

No field-collected samples were used in this study.




