Figure S1, related to Figure 1 and 3
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Supplemental Figure S1. Individual traces from intraperitoneal tolerance tests for each dietary
condition at every treatment time point. A-C) Glucose tolerance at 0, 4 and 8 weeks of diet
treatment obtained by intraperitoneal glucose tolerance tests (IPGTT) depicted as individual
curves for each diet condition. D-F) Whole body insulin tolerance at 0, 4 and 8 weeks of diet
treatment obtained by intraperitoneal insulin tolerance tests (IPITT) depicted as individual curves
for each diet condition. G-/) Liver insulin tolerance at 0, 4 and 8 weeks of diet treatment obtained
by intraperitoneal pyruvate tolerance tests (IPPTT) depicted as individual curves for each diet
condition. *p<0.05; **p<0.01; ***p < 0.001. Data are expressed as mean + SEM.




Figure S2, related to Figure 2
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Supplemental Figure S2. Original Western blot images obtained with the Chemi Doc Touch
Imaging System and the Image Lab Touch Software (BioRad). The left images were obtained
with the chemiluminescence settings and the right images are merges of the
chemiluminescence and colorimetric images obtained from the same piece of PVDF

membrane.
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Figure S3, related to Figure 4

A
Insulin receptor A Insulin receptor 8
1
GLUT-2 , i . ®
Glucose _ | |
' I 1 . &
S~ | [ ® (]
Glucose | Nucleus H Insulin
| I
| |
. v v -
a +
— A\ [ rP1 ) bok | e | :
Metabolism /\ Ca?*
+ '[ Voltage-gated
ATP/ADP J ‘ a“oo Ca’ channel
—_ATP e
\\_ OQ,
> —
B-Cell —
ATP-sensitiv
K * channel
B -
Glucose (or Saline)
injection
| Fasting (overnight) | Imaging | Imaging
I 9 hours | ~30 min | | ~30 min
L )
||
4 hours

Supplemental Figure S3. Measurement of functional 3-cell mass. A) The biosensor measures
integrated B-cell function including glucose metabolism, Ca?*-dependent insulin release as well
as insulin signaling downstream of the two insulin receptors. B) Schematic illustration of the in
vivo experiment. Mice were fasted overnight and imaged the next morning. After the imaging,
awake mice were injected with glucose (2 g/kg) and imaged a second time 4 hours after the
injection.



Figure S4, related to Figure 6
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Supplemental Figure S4. Individual traces for insulin and C-peptide measurements. A-C)
Serum insulin concentration at 0 and 5 min during the intraperitoneal glucose tolerance test
(IPGTT) at 0, 4 and 8 weeks of HFHSD intervention. D-F) Serum C-peptide concentration at 0
and 5 min during the IPGTT at 0, 4 and 8 weeks of HFHSD intervention. G-/) Serum insulin
concentration during the IPGTT at 0, 4 and 8 weeks of HFHSD intervention. J-L) Serum C-
peptide concentration during the IPGTT at 0, 4 and 8 weeks of HFHSD intervention. *p<0.05;
**p<0.01; ***p<0.001. Data are expressed as mean + SEM.




Figure S5, related to Figure 7
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Supplemental Figure S5. Original Western blot images obtained with the Chemi Doc Touch
Imaging System and the Image Lab Touch Software (BioRad). The left images were obtained
with the chemiluminescence settings and the right images are merges of the
chemiluminescence and colorimetric images obtained from the same piece of PVDF
membrane.



Figure S6, related to Figure 7
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Supplemental Figure S6. Compensatory B-cell proliferation in HFHSD fed mice. (A)
Percentage of BrdU-positive B-cells in pancreas sections from B6 mice fed a control diet or
HFHSD for 8 weeks and receiving BrdU in the drinking water during the eights week of diet
intervention (n= 3-4 mice). (B) Representative images of an islet of Langerhans from B6 mice
fed a control diet or HFHSD for 8 weeks stained for BrdU (nuclear green), insulin (red) and DAPI
for nuclear counterstaining (blue). Arrows indicate BrdU-positive B-cells. Scale bar: 30 ym. (C)
Relative islet size of islets in the anterior chamber of the eye in B6 mice fed a control diet or
HFHSD for 8 weeks (n=5-8). The two-sided, unpaired t-test was used to determine statistical
significance between HFHSD and control group. *p<0.05; ***p<0.001. Data are expressed as
mean + SEM.
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