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Fig. S1 Model of Ca?" entry in the brain via TRPC non-selective cation channels coupled to Gog — type G
protein-coupled receptors (GPCRs). Channels assembled from TRPC3/6/7 subunits are readily activated by
diacylglycerol (DAG) through phospholipase Cg (PLCp) — mediated conversion of phosphoinositol
bisphosphate (PIP;). The schematic coupling to the class I metabotropic glutamate receptor mGluR 1. This
pathway is proposed here as a major contributor to neurodegenerative processes (excitotoxicity) following
brain ischemia, due to sustained release of glutamate at synapses and by astrocytes, leading to excessive
depolarization (including Na* and Ca?" entry via the TRPC non-selective cation channel effector pathway;
complementing ionotropic GluR activation), with sustained Ca®" loading that is maintained beyond the
transient depletion of Ca?* stores via the complementary endoplasmic reticulum (ER) inositol trisphosphate
receptors (IP3R). This TRPC channel Ca?" entry pathway will also be activated by the other Gag protein —
coupled receptors for neurotransmitters and modulators, such as acetylcholine (via the muscarinic
acetylcholine receptor) and adenosine triphosphate (ATP — via P2Y receptors) across neurons, astrocytes,
and microglia.
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Number and average ages of male and female mice across the three genotypes for

the dual photothrombotic brain infarct model

Number of males (average age in

Number of females (average age in

days) days)

Cortex Cerebellum Cortex Cerebellum
WT 5(59) 6 (59) 3(71) 2 (75)
Trpc3¥° | 6(70) 6 (70) 5(74) 3(69)
Trpc¥© | 5(74) 4 (76) 5 (64) 3(67)
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Baseline GCaMP5G signal

Fig. S2 Representative adult cerebellar brain slices from WT and Trpc3¥° mice showing baseline GCaMP5g
fluorescence. This demonstrates the comparable distribution of signal across regions arising from AAV
delivery when the mice were neonates (P3).
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Fig. S3 Measurement of Purkinje neuron (PN) somata surface areas before and after treatment with glutamate
(1 mM, 60 minutes). Box plots reflect 25% and 75% quartiles, with data overlay. Dashed lines show mean
values; solid lines show the median. Each data point is the average neuron surface area of 3 — 4 neurons
within each of four regions of interest from a cerebellar brain slice from one mouse. There were no significant
differences across the treatment groups (p = 0.166; Kruskal-Wallis one way ANOVA on Ranks). Control is
GADG67-GEFP* mouse. Trpc3%C is the GAD67-GEP*-Trpc3%° mouse. PN surface areas were determined from
3D reconstructions based on z stacks of images acquired using multiphoton laser scanning microscopy (see
Methods).
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Fig. S4 Visualization of the photothrombotic infarct in mouse cerebellum. Comparison of darkfield images
of unprocessed 50 um mouse cerebellar cryosections, with re-imaging following hematoxylin and eosin
(H&E) histology. a and b are images of a control cerebellar section from a sham- operated mouse (light
exposure, but no intravenous Rose Bengal delivery), reflecting healthy tissue. ¢ and d are respective darkfield
and H&E images of a section from mid-infarct region four days post-injury. The darkfield image provides
superior delineation of the injury boundary as a change in optical diffraction between the healthy tissue and

the infarcted zone. Dark field imaging also minimized processing artifacts inherent to handling infarcted
brain tissue.
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Glutamate-mediated Ca?* entry in wildtype Purkinje neurons

Parmar et al Movie S1

Movie S1 Ca®* dynamics in a wildtype adult mouse cerebellar brain slice during 5 minutes of 4 mM glutamate
application. Note the rapid loading of Ca?" into the Purkinje neuron dendritic arbor and increased signal in
the soma. The pronounced Ca®* loading in the dendrites is attributable to metabotropic receptor (mGluR1)
activation of TRPC3 ion channels (see Supplementary Figure 1). The frame rate was 6 / minute, with
background subtraction of the baseline signal just prior to glutamate application. Transfection of the brain
tissue with the AAV-GCaMP5g genetically encoded Ca®" reporter vector was achieved in vivo by
microinjection into the cerebellum at post-natal day 3, and brain slice preparation occurred at 8 weeks of age.
— supporting Figs 1,2.
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Glutamate-mediated Ca** entry in Trpc3 knockout Purkinje neurons

Parmar et al Movie S2

Movie S2 Attenuated Ca®>" dynamics in a TRPC3 knockout adult mouse cerebellar brain slice during 5
minutes of 4 mM glutamate application. Note the limited loading of Ca®* into the Purkinje neuron dendritic
arbor compared with the wildtype slice example (compare with Supplementary Video 1), while Ca*" loading
occurs in the soma; primarily attributable to direct activation of Ca?" store-release via the metabotropic
glutamate receptor (mGIuR1) — phospholipase C — inositol trisphosphate pathway (see Supplementary Fig
1). The frame rate was 6 / minute, with background subtraction of the baseline signal just prior to glutamate
application. Transfection of the brain tissue with the AAV-GCaMP5g genetically encoded Ca*" reporter
vector was achieved in vivo by microinjection into the cerebellum at post-natal day 3, and brain slice
preparation occurred at 6 weeks of age. — supporting Figs 1,2.
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DHPG-mediated Ca? entry in wildtype Purkinje neurons

Parmar et al Movie S3

Movie S3 Ca?" dynamics in a wildtype adult mouse cerebellar brain slice during 10 minutes of 100 pM
DHPG (class I mGIuR agonist) application directed to selectively activate the metabotropic glutamate
receptor pathway. Ca?" loading is sustained in the Purkinje neuron dendritic arbor. The frame rate was 6 /
minute, with background subtraction of the baseline signal just prior to glutamate application. Transfection
of the brain tissue with the AAV-GCaMP5g genetically encoded Ca?" reporter vector was achieved in vivo
by microinjection into the cerebellum at post-natal day 3, and brain slice preparation occurred at 8§ weeks of
age. — supporting Figs 1,3.
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DHPG-mediated Ca2+ entry in Trpc3 knockout Purkinje neurons

Parmar et al Movie S4

Movie S4 Ca?* dynamics in a Trpc3¥0 adult mouse cerebellar brain slice during 10 minutes of 100 pM DHPG
(class I mGIluR agonist) application directed to selectively activate the metabotropic glutamate receptor
pathway. Ca®" loading is minimal and largely confined to the Purkinje neuron somata. The frame rate was 6
/ minute, with background subtraction of the baseline signal just prior to glutamate application. Transfection
of the brain tissue with the AAV-GCaMP5g genetically encoded Ca** reporter vector was achieved in vivo
by microinjection into the cerebellum at post-natal day 3, and brain slice preparation occurred at 6 weeks of
age. — supporting Figs 1,3.
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