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Figure S1. Viability assessment of human pancreas tissue slices. Related to STAR methods.
Maximum intensity projections of the slice backscatter light signal (grey), FDA (green) and Pl
(red) as well as the merged FDA/PI signal from A: viable slices included in the study and B:

from primarily dead slices where tissue of the respective patient was excluded for subsequent
assays. Scale bar, 100 pm.
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Figure S2. Analysis pipeline for 3D histomorphometry. Related to Figure 2. The maximum
intensity projection of a stitched whole tissue slice scan will be used to contour all individual
endocrine objects. These regions are then cropped out and the entire z-stack (from the original
file) will be used for pre-processing (smoothing, filtering and binarization) of the single
channels and then subjected to volumetric analysis to resulting in individual endocrine volumes
that can be used for further analyses. In addition, the whole tissue volume of the slice is assessed
volumetrically (using all fluorophores imaged). Scale bars = 500 um (overview image), 30 um
(single islet image)
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Figure S3. Separate traces of insulin secretory pattern. Related to Figure 3. Separate traces
of ND (green), IGT (blue) and T2D (orange) pancreas tissue slices expressed as A: as absolute
secretion in ng/min, B: fold increase to basal secretion within the first 10 minutes and C: % of
total content. G3 = KRBH buffer containing 3mM glucose, G16.7mM = KRBH buffer with
16.7mM glucose, G1 = KRBH buffer containing 1mM glucose, KClI = KRBH buffer with
16.7mM glucose and 60mM KCI (f.c.). ND n=4, IGT n=4, T2D n=6 with data presented as
mean + SEM.
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Figure S4. B-cell function in isolated human islets. Related to Figure 3. Insulin secretory
pattern during perifusion of isolated human islets provided by King’s College London after
shipment and overnight rest from ND donors (n=4) expressed as A: fold increase to basal
secretion within the first 10 minutes (3mM glucose) and B: as absolute secreted insulin per
minute for one islet. G3 = KRBH buffer containing 3mM glucose, G16.7 = KRBH buffer with
16.7mM glucose, G1 = KRBH buffer containing 1mM glucose, KCI = KRBH buffer with
16.7mM glucose and 60mM KCI (f.c.). Data is presented as mean £ SEM. Donor information:
male, age: 24-49 years, BMI: 23.55 — 34.02
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Figure S5. Association of clinical parameters with p-cell function and mass. Related to
Figure 4. A-B: Correlation of endocrine cell volume (see Fig. 2D) with A: fasting C-peptide and
B: HOMA2-%B. C-D: Correlation of AUC values from insulin secretion (stimulation index)
during stimulating conditions with 16.7mM glucose (see Fig. 3) with C: fasting C-peptide and
D: HOMA2-%B. ND (green) n=4, IGT (blue) n=4, T2D (orange) n=6.
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Figure S6. Comparison of 2D and 3D islet morphometry. Related to STAR methods. A-C:
Total endocrine cell fraction for A: insulin®, B: glucagon® and C: somatostatin® cells separated
by disease type and analysis method. 2D analysis was conducted by manual counting of 3
individual planes within a stack with at least 15 um separation (2D). A total of 10-20 islets per
patient were analyzed with islet diameter ranging between 35 and 265um. For islet
compositional analysis from the automated whole slice 3D analysis an islet size threshold of
>35um was used to be comparable to the manual 2D analysis. ND n=3, IGT n=4, T2D n=5 with
data presented as mean + SEM; statistical analysis was performed between 2D and 3D values

by unpaired two-tailed t-tests at 95% CI.



