
Figure S5 | Caste-specific expression of ensheathing glia markers in other Hymenoptera. a, 
Expression patterns for three top ensheathing glia markers in the single-cell RNA-seq from Harpegnathos 

brain (left) and three published RNA-seq datasets from the brains of reproductive and non-reproductive 
individuals from the ponerine ant Dinoponera quadriceps, the ant Camponotus planatus, and the red 
paper wasp Polistes canadensis (Chandra et al., 2018; Patalano et al., 2015). Expression levels are 
plotted as reads per kilobase per million (RPKMs). Bars show means + SEM. P-values are from Student’s 
t-tests. b, Heatmap of relative expression changes in the same RNA-seq datasets utilized in (a) for the 
homologs of the top 25 marker genes for ensheathing glia in Harpegnathos. Data and is expressed as 
relative log2(fold-change) in RPKMs for reproductive (left) and non-reproductive (right) compared to the 
other caste. Genes with higher expression in brains of reproductive individuals are in red and genes with 
higher expression in brains of non-reproductive individuals are in blue. c, Bars show the ratio between the 
number of genes upregulated or downregulated (by at least 25%) in reproductive vs. non-reproductive 
individuals when considering all genes (gray bars) or only the homologs to the 213 genes that mark 
ensheathing glia in Harpegnathos (see Table S2). P-values are from Fisher’s tests. 
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Figure S6 | Cellular response to brain injury. a, Microphotograph of a dissected Harpegnathos brain after a stab-
bing injury delivered by puncturing with a needle. The site of stabbing injury was visualized with a blue dye (arrow). 
AL, antennal lobe; MB, mushroom body; OL, optic lobe. b, Boxplots showing the distribution of UMIs in all clusters 
for the injury Drop-seq experiment. c, Heatmap showing the z-score for the pairwise Pearson correlation between 
collapsed transcriptomes (pseudo-bulk analysis) of glia clusters from the day 30 worker vs. gamergates comparison 
(10x Genomics, Fig. 2g) and from the injury experiment (Drop-seq, Fig. 4b), considering only variable genes that 
were utilized to define the clusters by Seurat. d, Relative frequency (as % of all glia) of each cluster in control and 
injury day 1 and day 3. Bars represent means + SEM. e, Expression levels (as % of cluster UMIs) for ensheathing 
glia markers egr and Nep5L and the phagocytosis gene ced-6.  Bars indicate means + SEM.
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a

Figure S7 | Aging-related changes in cellular composition in Harpegnathos brains. a, Annotated tSNE visual-
ization of glia-only reclustering from Drop-seq performed on brains from workers of different ages (day 5, n = 4; day 
30, n = 3; day 90, n = 3, day 120, n = 5). Drop-seq data from the 120-day-old gamergates shown in Fig. 3e were 
clustered with these datasets. The position of ensheathing glia in the tSNE is indicated by the box. b, Boxplots show-
ing the distribution of UMIs for the brain Drop-seq datasets from aging workers (Fig. 5a–b) and day 120 gamergates 
(Fig. 3e). c, Heatmap showing the z-score for the pairwise Pearson correlation between collapsed transcriptomes 
(pseudo-bulk analysis) of glia clusters from the day 30 worker vs. gamergates comparison (10x Genomics, Fig. 2g) 
and from the aging experiment (Drop-seq, Fig. S7a), considering only variable genes that were utilized to define the 
clusters by Seurat. d, Expression levels (% of cluster UMIs) across glia subsets for egr, ced-6, and Nep5L. Bars 
indicate means + SEM. e, Relative frequencies (as % of total glia) of all glia clusters in all samples from the aging 
Drop-seq experiment. Circles indicate the means, error bars represent ± SEM.
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Figure S8 | Aging-associated decrease of ensheathing glia marker expression in Drosophila. 
a, Heatmap of UMI levels per cell plotted over tSNE for Scl5a9 (CG9657) in Drosophila brains. 
Single-cell RNA-seq data are from Davie et al. b, Abundance of Slc5A9 mRNA as determined by 
RT-qPCR (normalized to Rpl32) from dissected brains of day 5 (young) and day 70 (old) Drosophila 

females. P-value is from a Student’s t-test. c–d, Same as in (a–b) but for Slc5a8 (CG6723). e, Heat-
map of the expression levels (RPKMs) converted to Z-scores for all ensheathing glia marker genes in 
individual RNA-seq replicates from young (day 5) and old (day 70) Drosophila brains.
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