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Hippocampal neurons respond to brain activity with functional hypoxia
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Butt et al Supplementary Figure 1

Supplementary Figure 1: Pimonidazole staining confirms functional hypoxia in tdTomato+ cells.
Co-labelling of tdTomato and pimonidazole (Sato et al 2011) shows the presence of hypoxia in a subset
of tdTomato+ cells (compare Kimura et al 2015). Pimonidazole was administered 16 hours after 1X
tamoxifen injection (100mg/kg i.p.) and CRW start, and mice were sacrificed 90 minutes after
pimonidazole administration. Scale bar represents 30 µm.
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Supplementary Figure 2: Normalized expression levels of (a) tdTomato and (b) ODD in respective cell
clusters. No differences in mean expression of either tdTomato or ODD (p>0.2, Wilcoxon test, 2-tailed) were
observed between microglia and neurons, i.e. the least (microglia) and the most pronounced (neurons,
comprising glutamatergic0-4, gabaergic and mossy cell clusters) hypoxia-labelled cell types.
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Supplementary Figure 3a: Violin plots showing expression of Vegfa under normoxia and
hypoxia in all hippocampal cell populations. Vegfa was highest expressed in OPC and
astrocytes (avg_logFC>0.25, punadj<0.05) when compared to all other cell types.



Cluster p_val avg_logFC
Hypoxia
proportion

Normoxia
proportion p_val_adj

Glutamatergic0 1.06E-32 0.221406 0.118 0.044 2.0E-28

Glutamatergic1 6.28E-04 0.169033 0.173 0.163 1.0E+00

Oligodendrocytes 4.84E-20 0.468132 0.228 0.092 9.2E-16

Glutamatergic2 1.27E-01 0.205379 0.222 0.225 1.0E+00

Endothelial 3.62E-03 0.211827 0.101 0.057 1.0E+00

Astrocytes 1.68E-05 0.470057 0.374 0.35 3.2E-01

Gabaergic 8.91E-01 0.154432 0.258 0.293 1.0E+00

Microglia 6.40E-01 0.09817 0.153 0.188 1.0E+00

Glutamatergic3 3.30E-03 0.313916 0.225 0.171 1.0E+00

Mural cells 2.00E-01 0.049427 0.129 0.203 1.0E+00

Glutamatergic4 4.94E-01 0.317821 0.25 0.246 1.0E+00

OPC 6.77E-03 0.531906 0.389 0.293 1.0E+00

Mossy cells 4.25E-02 0.141386 0.417 0.293 1.0E+00

Red blood cells 6.89E-01 -0.05511 0.108 0.129 1.0E+00

Ependymal cells 1.92E-01 0.255091 0.174 0.086 1.0E+00

Neuroblasts 4.49E-01 0.141355 0.116 0.075 1.0E+00

Supplementary Figure 3b: Differential expression testing for Vegfa (as shown in Figure 4a) under
hypoxia versus normoxia in all cell types (Wilcoxon test, 2-tailed); avg_logFC: positive log fold-change
values indicate upregulation under hypoxia, negative values downregulation under hypoxia. Hypoxia
proportion: Proportion of cells expressing Vegfa under hypoxia; Normoxia proportion: Proportion of cells
expressing Vegfa under normoxia. P_val_adj: Bonferroni adjusted p-value (adjusted for all genes in data set).
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Butt et al Supplementary Figure 4a

Supplementary Figure 4a: Representative coronal brain section of a CAG-CreERT2-
ODD::R26R-tdTomato mouse shows brain-wide distribution of scattered tdTomato+ cells
under normoxia (5X tamoxifen injections).
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Supplementary Figure 4b: Representative coronal brain section of a CAG-CreERT2-
ODD::R26R-tdTomato mouse shows globally enhanced numbers and intensity of tdTomato+
cells after exposure to CRW (5 consecutive nights, 5X tamoxifen injections). The widely
distributed tdTomato labelling indicates brain-wide response to motor-cognitive challenge.
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