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Supplementary Fig 1. Hashed single-cell RNA sequencing analysis. a-c. UMAP of cell types



(top) and conditions (bottom) a. Patient 1 (P1) b. Patient 2 (P2) c. Patient 3 (P3) d. Heatmap of
shared upregulated genes (Log2 fold change> 0.25 and Adjusted P-Value of <0.05) across
stressors in all cell types. d. P1 e. P2 f. P3. g. Integrated UMAP of all three hashed patients. h.
UMAPs of each stressor within the integrated data. i. Heatmap comparing cell identity genes
across subpopulations of a-cells (left, pink) or B-cells(right, green) j. Integration of published
non-diabetic donor data and this data set. k. Pearson correlation of this data set versus the

published data set. Source data are provided as a Source Data file.
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Supplementary Fig 2. Fixed single-cell RNA sequencing analysis. a-b. UMAP of cell types

(top) and conditions (bottom) a. Patient 4 (P4) b. Patient 5 (P5) ¢-d. Heatmap of shared



upregulated genes (Avg. Log2 fold change> 0.25 and Adjusted P-Value of <0.05) across
stressors in all cell types. ¢. P4 d. P5 e. Integrated UMAP of both fixed patients. f. UMAPs of

each stressor within the integrated data. Source data are provided as a Source Data file.
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Supplementary Fig 3. Comparison of hashed versus fixed sequencing. a. Proportion of cell

types in each individual patient. b. Proportions of stressors in each individual patient. ¢.

Integrated UMAP of fixed and hashed cell types. d. Integrated UMAP of fixed and hashed

identified by the stressors. e. Violin Plot of identity genes across patients and cell types, mes:



mesenchyme. f. Heatmap of genes found in published literature that are upregulated under stress
conditions. The columns are individual patients and rows are genes, left: CTRL and BFA,
middle: CTRL and TG, right: CTRL and CM. g. Integrated UMAP of hashed and fixed
sequencing identified by sequencing type. h. Pearson correlation of CTRL fixed versus hashed

sequencing. Source data are provided as a Source Data file.
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Supplementary Fig 4. Expression of UPR-associated genes in different combinations of
cytokines. a, IL1B+ IFNy dot plot of UPR and ERAD genes across cell types. b, IL1p dot plot of
UPR and ERAD genes across cell types. ¢, [FNy dot plot of UPR and ERAD genes across cell

types. d, TNFa dot plot of UPR and ERAD genes across cell types.
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Supplementary Fig 5. Endocrine vs exocrine across cytokines. a, UMAP of re-clustered

endocrine population, includes a-, -, 6-, and PP-cells. To the right is violin plots of endocrine

markers CHGA and CPE. b, UMAP of the re-clustered exocrine population includes ductal and



acinar cells. Violin plot of the exocrine marker, KR77 and KRT19. c-e and i, Venn diagram of
upregulated genes (Avg Log2FC> 0.25, adjusted Pvalue<0.05) stressor vs control comparing
endocrine and exocrine gene lists. Bar graph using EnrichR (¢) IL1p + IFNy vs CTRL, (d) IL1B
vs CTRL, (e) IFNy vs CTRL, (i) TNFa vs CTRL. f-h and j, Venn diagram of downregulated
genes (Avg. Log2FC< -0.25, adjusted Pvalue<0.05) stressor vs control comparing endocrine and
exocrine gene lists. Bar graph using EnrichR (f) IL1p + IFNy vs CTRL, (g) IL1p vs CTRL, (h)

IFNy vs CTRL, (j) TNFoa vs CTRL.
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Supplementary Fig 6. CM stress in cadaveric human islets. a, Cell viability of CM treated
cadaveric islets, n=4. b, RT-qPCR of genes associated with inflammation or islet identity. PBS :
48 hr PBS, PBS wash : 48hr PBS then 48 hr no PBS, CM : 48 hr CM, CM wash: 48 hr CM then
48 hr no CM, n=3. Unpaired t-test *P<0.05, **P<0.01,****P<0.0001, not significant (ns) and

error bars represent s.e.m. Source data are provided as a Source Data file.
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Supplementary Fig 7. snATAC of CM treated primary human islets. a, CM and PBS multi-

omic snATAC sequencing, Large panel is ATAC+RNA. Top right is ATAC alone and bottom

right is RNA alone. Top three are identifying which cells were treated with CM or PBS. Bottom

three are identifying cell types. Bar graph is proportion of stressors or cell types. b, RNA



expression of canonical cell-type markers. ¢, Promoter accessibility of canonical cell-type
markers. d, Top: UMAP of highly expressed genes under CM stress. Bottom: UMAP of
corresponding chromatin accessibility. e, LogzFold Change (FC) of top 20 motif accessibility

across cell types between CM and PBS. Source data are provided as a Source Data file.
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cytokines. a, Immunofluorescent images of primary human islets treated with BFA (right), TG
(middle) or CM (left). Scale bar = 75 um. Proteins were chosen from Fig. 4b. b, Venn diagram
of differentially expressed genes between IL1B+ IFNy vs control across a-, B-, and o-cells.
Below is a bar graph of Logz fold change of genes specific to a cell type. ¢, Venn diagram of
differentially expressed genes between IL1p vs control across a-, B-, and d-cells. Below is a bar
graph of fold change of genes specific to a cell type. d, Venn diagram of differentially expressed
genes between IFNy vs control across a-, B-, and d-cells. Below is a bar graph of fold change of
genes specific to a cell type. e, Venn diagram of differentially expressed genes between TNFa vs
control across a-, B-, and 6-cells. Below is a bar graph of fold change of genes specific to a cell
type. f, Comparison of upregulated genes shared between a-, -, and d-cells across cytokine
stressors. g, Comparison of downregulated genes shared between a-, -, and d-cells across
cytokine stressors. h, Genes associated with Reactome signaling pathways comparing RNA
expression of control vs cytokine across endocrine cell types. Source data are provided as a

Source Data file.
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Supplementary Fig 9. SC-islet stress characterization and cadaveric islet protein
expression. a, Apoptosis of SC-islets under DMSO, Cytokine Mix (CM), Thapsigargin (TG),
and Brefeldin A (BFA) (n=5). b, RT-PCR of islet identity genes in SC-islet under different
stressors (n=3). ¢, RT-PCR of UPR-associated genes in SC-islets under different stressors (n=3).
d, Protein expression of CIB1, ERP44, HSP90B1, VMP1, and SELK. CIB1, VMP1, and
HSP90B1 were run on the same blots so the GAPDH are the same for these proteins. ERP44 and

SELK were run on the same blots, so the GAPDH are the same for these proteins n=3 Unpaired



t-test ¥P<0.05, **P<0.01,****P<0.0001, not significant (ns) and error bars represent s.e.m.

Source data are provided as a Source Data file.
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Supplementary Fig 10. CIB1 characterization in SC-islets. a, Efficiency of Knockdown using
short-hairpin RNA(left) or Over Expression using open-reading-frame lentivirus (right) (N=3-4).

b, Static Glucose stimulated insulin secretion of CTRL and C/BI OE (N=4). ¢, Cytosolic



calcium flux ratio of 240/280 in CIBI KD (left) or CIBI OE(right) (N=5-8). d, Proinsulin to
insulin content ratio of CIBI KD (left) or CIBI OE (right) (N=4). e, Insulin content of C/B/ KD
(left) or CIBI OE (right) (N=4). f, Mean Fluorescence Intensity of C-peptide, Glucagon, and
Somatostin. g, Fraction of cells that are Cpeptide+, Glucagon+ (GCG) or Somatostatin+ (SST) in
CIBI KD (top) or CIBI OE (bottom). h, Ki-67+ populations as a percentage of total cells, CIB1
KD (top) or CIBI OE (bottom). i, Fluorescent images for h, Ki-67 is in green and DAPI is blue.
Scale Bar= 250 pm. Unpaired t-test, *P<0.05,**P<0.01,***P<0.001,****P<0.0001 and error

bars represent s.e.m. Source data are provided as a Source Data file.
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Supplementary Fig 11. qRT-PCR of CIBI KD or OE in SC-islets. a-d, RT-PCR, SC-islets,



CIB1 KD (right), CIB1 OE(left) (a) cells treated with DMSO as the control, (b) cells treated with
CM, (¢) TG, or (d) BFA. Unpaired t-test, *P<0.05,**P<0.01,***P<0.001,****P<0.0001 and

error bars represent s.e.m. Source data are provided as a Source Data file.
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Supplementary Fig 12. 8 B- and a-cells specific stress regulation. a, Heatmap of cell cycle and

proliferation-associated genes in a-cells. b, EnrichR pathway analysis of upregulated genes specific to -

cells under CM stress. ¢, EnrichR pathway analysis of downregulated genes specific to p-cells under CM

stress. d, EnrichR pathway analysis of upregulated genes specific to a-cells under CM stress. e, EnrichR

pathway analysis of downregulated genes specific to a-cells under CM stress. f, EnrichR pathway

analysis of downregulated genes specific to a-cells under TG stress. g, Volcano Plot of IL13+ IFNy, IL183,

IFNy, or TNFa specific DEG, the top number is specific to $-cells when compared to other cell types, the



bottom number in parenthesis is the total number of DEG. h, Venn diagram of upregulated genes across
cytokine treatments specific to B-cells. i, Venn diagram of downregulated genes across cytokines specific
to B-cells. j, Heatmap of pathways significantly upregulated in T1D, AAB+, and CM in 3-cells. Source data

are provided as a Source Data file.
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Supplementary Fig 13. snATAC from BFA treated primary human islets. a, UMAP of

ATACHRNA, ATAC alone, and RNA alone, the top three panels identify which cells were

treated with BFA or DMSO, and the bottom three panels identify cell types. Bar graphs to the

right are the proportion of stressors or cell types in the entire population. b, RNA expression of

canonical markers to identify cell types. ¢, Promoter accessibility of canonical markers. d,

Differentially accessible regions across the genome in a-cells. e, Differentially accessible regions

in 6-cells. Source data are provided as a Source Data file.



