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Supplemental Figure 1. Schematic of workflow for machine learning-based classification of
mitochondria.

Morphometric and network connectivity features are extracted from 3D reconstructions of B-cell
mitochondria and the features grouped by unsupervised K-means clustering. The initially identified
groups (7 in this case) are then concatenated and manually inspected, revealing 4 major mitochondrial
classifications and training set is established. Representative images from each classification are
shown here as maximum projections of their original 3D object. The training set is then used for
Random Forest of mitochondria that have been analyzed in independent experiments, and each
mitochondrion is assigned a morphometric classification. K-means clustering and Random Forest
Classification were carried out using XLSTAT.
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Pasula et al. - Supplemental Figure 2.
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Supplemental Figure 2 (related to Fig. 1). Genotype-specific changes to ER-stress-related
transcripts by high glucose stress.

Venn diagram and heat map showing ER stress-related genes that changed significantly in only
BelxBWT islets, or only in BelxBKO islets after 6 days HG culture. The 32 common transcripts that
overlap with the Gene Ontology term “Cellular response to ER stress” (GO:003497) are shown in
Fig. 1.
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Supplemental Figure 3 (related to Fig. 2). Expression of B-cell disallowed genes.

Heat map showing the levels of B-cell ‘disallowed genes’ in NG- and HG-cultured BcIxBWT and
BclIxBKO islets. The list is combines the B-cell disallowed genes identified in Pullen et al. Islets 2:89-
95, 2010 and in Thorrez et al., Genome Res. 21:95-105, 2011. Of the “Core 7” shared between the
two studies, only Ldha was significantly altered by HG culture in our RNA-Seq analysis.
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Supplemental Figure 4 (related to Fig. 3). Insulin content in NG- and HG-cultured BcIxBWT and
BclxBKO islets.

Insulin content was extracted and quantified from islets following ramp glucose-stimulated insulin
secretion assay (shown in Fig. 3). Extracted insulin content was expressed per islet (a) or per ng DNA
(b) before and after correction for the total amount of insulin that was secreted during the glucose
ramp. The tendency for HG-cultured islets to have lower insulin content is accounted for by their
hyper-secretion of insulin.
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Supplemental Figure 5 (related to Fig. 5). Expression of mitochondrial fusion & fission regulators.
gPCR quantification of the expression of mitochondrial fusion (Opal) and fission (Drpl & Fis1)
regulators in BcIxBWT and BclxBKO islets after 6 days culture in NG or HG. No significant differences
by two-way ANOVA followed by multiple comparisons tests (n=6).
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Supplemental Figure 6 (related to figure 7). gPCR analyses showing that mitoROS drives loss of ETC
gene expression, metabolic reprogramming and loss of identity in HG-cultured B-cells.
A heat map summary of these, and additional, gPCR experiments is shown in Fig. 7b.

46


https://doi.org/10.1101/2021.10.25.465491
http://creativecommons.org/licenses/by-nc-nd/4.0/

