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SUPPLEMENTARY FIGURES 

 

 

 
 
 
Supplementary Figure 1. Size distribution of islets in situ in the pancreas as 
compared to islets engrafted into the ACE. Histogram displaying the number of islets 
belonging to arbitrarily chosen size categories, shown as a percentage of the total 
number of islets. Black bars display OPT-based volumetric data from a representative 
mouse pancreas (n=5353 islets). Gray bars represent pooled data from the ACE imaged 
by confocal microscopy after intraocular transplantation (72 islets grafted and analyzed 
in 10 mice). For indicative purposes, corresponding islet diameters are shown below 
the x-axis, calculated assuming islets are spherical objects. Mice used for tissue 
collection and transplantation were 8 weeks of age and on a C57BL/6J genetic 
background. In vivo imaging of islets engrafted into the ACE was performed four 
weeks post-transplantation. 
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Supplementary Figure 2. BCM and islet number do not differ between vehicle 
controls and untreated controls. a, Average b-cell volumes determined by OPT ex 
vivo in untreated control, SHD vehicle control and MLD vehicle controls in C57BL/6 
pancreata (n=3 for all groups). b, Average pancreatic islet numbers of the pancreata 
analyzed in (a). c, Blood glucose concentrations determined at indicated time points of 
the groups analyzed in (a, b). Gray shading represents normoglycemic levels, as defined 
by blood glucose concentration ≤ 12 mmol/L. Error bars represent SEM. 
 

 
 



 3 

 
 
Supplementary Figure 3. Blood glucose levels for the individual mice included in 
the study (OPT assessments only). a-e, Individual animal blood glucose level at 
indicated timepoints for SHD-STZ (a), SHD vehicle control (b), MLD-STZ (c). MLD-
vehicle control (d) and untreated control (e), respectively.  
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Supplementary Figure 4. Cellular apoptosis in islets of diabetic STZ-treated 
animals. a-d, Cleaved Caspase-3 stainings of islets from control (a) and SHD-STZ 
treated animals two weeks after STZ administration (b-d). Whereas control animals did 
not display cleaved Caspase-3 positive cells, islets of STZ treated animals displayed 
staining ranging from low to moderate. Stainings in (b-d) are from the same mouse and 
are representative of the heterogenous positive stainings observed for SHD-STZ 
diabetic mice between 1 and 3 weeks post STZ administration (n=6). 
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Supplementary Figure 5. Remaining b-cell mass in the primary lobes of the 
pancreas subject to STZ treatment. a-i, Representative iso-surface rendered OPT 
images displaying the BCM distribution (red) in splenic (a, d, g), gastric (b, e, h) and 
duodenal lobes (c, f, i) of control (a-c), SHD-STZ (d-f) and MLD-STZ (g-i) animals at 
2 weeks post-administration (stage at which the largest difference compared to control 
was observed, see Fig. 2). j, Average b-cell volumes in the respective primary lobes at 
the corresponding stage (n=5 in controls, n=4 in SHD-STZ and n=4 in MLD-STZ). k, 
Gut segment encompassing the pancreas, stomach, duodenum and spleen at 8 weeks of 
a C57BL/6 mouse illustrating the anatomical locations of the primary lobular 
compartments of the mouse pancreas (Hörnblad et al., PLoS One, 2013, separated by 
broken white line). Error bars represent SEM. * and ** represents P-values ≤ 0.05 and 
≤ 0.01respectively. 
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Supplementary Figure 6. Large islets display altered morphology following STZ 
administration.  The graph displays OPT based sphericity assessments of iso-surfaced 
islets plotted against volume categories and their corresponding theoretical diameter (a 
perfect sphere corresponds to “1” on the y-axis). Islet sphericity is reduced in islets 
belonging to the larger size categories in islets of STZ treated animals. Measurements 
are performed 2-weeks post SHD-STZ and MLD-STZ treatment (similar results were 
obtained at 1- and 3-weeks post STZ treatment). Each symbol in the graph corresponds 
to pancreata from individual animals, controls (n=5, 28,108 islets), SHD-STZ (n=4, 
20,154 islets) and MLD-STZ (n=4, 21,595 islets). Error bars represent SEM. *, **, *** 
and **** represent P ≤ 0.05, ≤ 0.01, ≤0.001 and ≤0.0001 respectively. 
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Supplementary Figure 7. The islets of STZ hyperglycemic mice consist chiefly of 
b-cells but have an islet core intermingled by α-cells. a-i, Representative images of 
sectioned islets from pancreata of control (a-c), hyperglycemic SHD-STZ (d-f) and 
hyperglycemic MLD-STZ (g-i) animals 3 weeks post-administration of STZ labelled 
for insulin (green; a, d, g,), glucagon (red; b, e, h) and insulin/glucagon (c, f, i). 
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Supplementary Figure 8. Islets of STZ-treated animals display higher insulin 
staining intensities.  a-c, Representative images of islets from control (a), SHD-STZ 
(b) and MLD-STZ (c) treated mice respectively, two weeks post-STZ administration.  
d, Graph displaying relative mean islet staining intensities.  In each group, 6 islets 
sections stained for insulin were analyzed for an individual mouse, 2 weeks post-STZ 
administration. Data is representative of control (n=4), MLD-STZ (n=3) and SHD-STZ 
(n=4) mice at 1, 2 and 3 weeks post-STZ administration. Error bars represent SEM. *** 
and **** represent P ≤ 0.001 and ≤ 0.0001 respectively. 
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Supplementary Figure 9. STZ administration leads to a decrease in islet insulin 
content. Islets were isolated from mice three weeks after STZ or sham administration 
and lysed for measurement of insulin and DNA content. Quantification of whole islet 
insulin content, after normalization to DNA content, revealed a significant reduction in 
islets from STZ treated mice (n=5-7 mice per group). Between 8 and 10 islets were 
used for insulin content quantification. Data is shown as mean ± S.D. **** p<0.0001 
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Supplementary Figure 10. GLUT2 expression in pancreata of SHD-STZ versus 
SHD-STZ+Tx mice. a, Bar chart displaying average β-cell volume in pancreata of 
vehicle controls (white, n=7), SHD-STZ-treated (gray, n=8) and SHD-STZ+Tx (i.e. 
transplanted with islets to recover normoglycemia (black, n=4). Re-establishment of 
normoglycemia did not result in increased BCM at the end point of the experiment (see 
also fig. 6). b-j, Representative OPT projection views obtained at the end point of the 
experiment showing insulin staining (b-d), GLUT2 staining (e-g) and tissue 
autofluorescence delineating the anatomical boundaries of the splenic pancreas (h-j) of 
control (b, e, h), SHD-STZ (c, f, i) and SHD-STZ+Tx (d, g, j) animals. Intense 
fluorescence on the right side in (g) is caused by a fiber which was excluded when iso-
surfacing GLUT2 positive objects (see Fig. 6). Error bars represent SEM. * and ** 
represent p ≤ 0.05 and p ≤ 0.01 respectively.  
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Supplementary Figure 11. Insulin staining intensities are increased in SHD-STZ-
treated mice. a-i, OPT images of representative pancreata (splenic lobe) from control 
(a, d, g), SHD-STZ (b, e, h) and SHD-STZ+Tx (c, f, i) treated animals showing 
segmentations of the anatomy channel displaying the outline of the gland (a-c, gray), 
maximum intensity projection (MIP) views of insulin staining with identical exposure 
times (d-f) and  segmented islets color-coded for their relative signal intensities (g-i). j, 
Graph displaying insulin intensities plotted against islet volume categories. Controls 
(n=7, 7,294 islets), SHD-STZ (n=8, 13,627 islets) and SHD-STZ+Tx (n=4, 4,328 
islets). Each replicate represents the average insulin intensity from a splenic lobe for an 
individual islet volume category. Error bars represent SEM. *, ** and *** represent P 
≤ 0.05, P ≤ 0.01 and P ≤ 0.001respectively. 
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Supplementary Figure 12. Islets from STZ-treated mice display a more 
transparent appearance and their b-cells contain immature secretory granules. a-
c, Photomicrographs of isolated islets from control (a), SHD-STZ (b) and SHD-
STZ+Tx (c) animals. d-f, Transmission electron microscopy (TEM) images of islets 
from control (d), SHD-STZ (e) and SHD-STZ+Tx (f) animals. 
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Supplementary Figure 13. b-cell proliferation is reduced in STZ-treated mice 
following restoration of normoglycemia. Graph displaying relative expression of 
genes associated with proliferation, determined by qRT-PCR of isolated islets from 
control, SHD-STZ and SHD-STZ+Tx mice (n=5, 6 and 4 mice for control, SHD-STZ 
and SHD-STZ+Tx, respectively). All samples were collected 4 weeks post-STZ 
administration. Error bars represent SD. * and ** represent P ≤ 0.05 and P ≤ 0.01 
respectively. 
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SUPPLEMENTARY TABLES 
 
Gene Primer sequences Ref 
Aldh1a3 5’- GGG TCA CAC TGG AGC TAG GA -3’ 

5’- CTG GCC TCT TCT TGG CGA A -3’ 
(1) 

Ccna2 5’- GCC TTC ACC ATT CAT GTG GAT -3’ 
5’- TTG CTG CGG GTA AAG AGA CAG -3’ 

(2) 

Ccnb1 5’- GCG TGT GCC TGT GAC AGT TA -3’ 
5’- CCT AGC GTT TTT GCT TCC CTT -3’ 

(2) 

Ccnb2 5’- AGC TCC CAA GGA TCG TCC TC -3’ 
5’- TGT CCT CGT TAT CTA TGT CCT CG -3’ 

(2) 

Ins1 5’- TAG TGA CCA GCT ATA ATC AGA G -3’ 
5’- ACG CCA AGG TCT GAA GGT CC 

(3) 

Ins2 5’- TCT ACA CAC CCA TGT CCC GC -3’ 
5’- ACA ATG CCA CGC TTC TGC TG -3’ 

 

G6pc2 5’- CTG GTC CTT TCT GTG GAG TGT -3’ 
5’- TCC AAG AAT GAC CTG ATG GGG -3’ 

(4) 

Gck 5’- CAA CTG GAC CAA GGG CTT CAA -3’ 
5’- TGT GGC CAC CGT GTC ATT C -3’ 

 

Glp1r 5’- GGG TCT CTG GCT ACA TAA GGA CAA C -3’ 
5’- AAG GAT GGC TGA AGC GAT GAC -3’ 

(5) 

Glut2 5’- ACC CTG TTC CTA ACC GGG -3’ 
5’- TGA ACC AAG GGA TTG GAC C -3’ 

(6) 

Ki67 5’- TTG ACC GCT CCT TTA GGT ATG AA -3’ 
5’- TTC CAA GGG ACT TTC CTG GA -3’ 

(7) 

Pdx1 5’- CTT AAC CTA GGC GTC GCA CAA -3’ 
5’- GAA GCT CAG GGC TGT TTT TCC -3’ 

(2) 

Mafa 5’- CAG CAG CGG CAC ATT CTG -3’ 
5’- GCC CGC CAA CTT CTC GTA T -3’ 

(8) 

Nkx6.1 5’- CTC TAC TTT AGC CCC AGC G -3’ 
5’- CAC GGC GGA CTC TGC ATC ACT C -3’ 

 

Serpina7 5’- TCC CCT GTG AGC ATA TCT GTT -3’ 
5’- CGG GAG TAT CTG TGA GGT TAA AC -3’ 

(9) 

Slc30a8 5’- CAG AGA ACT TCG ACA GAA GCC -3’ 
5’- CTT GCT TGC TCG ACC TGT T -3’ 

(2) 

Tbp 5’- TGC TGT TGG TGA TTG TTG GT -3’ 
5’- CTG GCT TGT GTG GGA AAG AT -3’ 

(10) 

Trpm5 5’ TGC TCA AGG GTA CCC AAT GCT ACT -3’ 
5’- CCG GGT GTT TGA AAT GTC CCG TTT -3’ 

(11) 

Ucn3 5’- GCT GTG CCC CTC GAC CT -3’ 
5’- TGG GCA TCA GCA TCG CT -3’ 

(2) 

 

Supplementary Table 1. Primers used for qRT-PCR experiments. Primers not 
designed for this study are from the publications listed in Supplementary References. 
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