Supplementary Results

Different islet cell composition in diabetes-resistant OB and diabetes-susceptible NZO
mice

Consistent with earlier findings [1], body weights remained comparable between strains
throughout the experiment (Figure S2B-D). Blood glucose levels were initially similar, but
increased on +CH diet as expected [1], particularly in NZO mice (Figure S2E). Feeding +CH
diet also raised plasma insulin levels in both mouse strains (Figure S2F). In line with previous
reports [1, 2], NZO islets were smaller than their diet-matched OB counterparts, and contained
significantly less B-cells and more a-cells (Figure S3A-D). Although extended +CH feeding
induces B-cell proliferation and islet hyperplasia in OB mice [2], endocrine cell numbers did
not increase significantly in the two-day feeding regimen (Figure S3A-D).

Despite stringent quality control, the possibility of cell-free RNA contamination partially
contributing to the percentage of polyhormonal cells (up to 10 %) could not be ruled out
completely.

Predisposition of NZO Betal cells to metabolic stress

Network analysis by ingenuity pathway analysis (IPA) demonstrated that targets of the
transcription factor Pdx1 were more abundant in OB cells (Figure 2D), including transcripts of
secreted proteins (Ucn3, lapp, Scg2), plasma membrane proteins (Slc2a2, Camk2nl), and the
cytoplasmic proteins Mtl and Txnip (Figure 2D). In NZO Betal cells, gene expression of
chaperone proteins (Hspa5, Hsp90aal, Hspal3) and the ATP synthase subunit AtpSe was
upregulated. Similar patterns emerged for Ckb, a molecular marker for cellular energy
homeostasis [3]; Atf5, stress-induced pro-survival transcription factor [4]; and Sec6lal,

involved in ER protein transport [5] (Figure 2D).



B-cell clusters of diabetes-prone mice are less capable of mitigating effects of diabetogenic
diet

Expression of the anti-apoptotic factor Tmbim4 [6] and genes promoting N-glycosylation and
counteracting ER stress, such as the oligosaccharyl transferase subunit Ddost and chaperones
Calr and Hspa5, were highly upregulated on the Betal to Beta4 trajectory in OB as opposed to
NZO islets (Figure S6A-E). At the same time, OB-enriched Beta4 cells undergo a reduction in
Slc30a8 and Mafa expression not seen to the same extent in NZO B-cells (Figure 3B-C, Figure
S6E).

Since lower GLUT2 expression in OB islets might also indicate a lower degree of j-cell
maturity, we evaluated a reference dataset of the top 500 immaturity marker genes [7] to
calculate a score for the B-cell clusters Betal-4. The OB-enriched Beta4 cluster exhibited the
highest immaturity score (Figure S7A; Supplementary Table 6). This was apparent from
increased expression of MYC target genes related to ribosomal biogenesis and function
(Eeflb2, Rpl18, Rpl6, Rplp0, Rps2, Rps3, Rpsb; Supplementary Table 6), indicative of a

dedifferentiated state poised for growth and proliferation [8].
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