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 768 

Figure 6. The insulin cores in β-cells from T2D donors are smaller than those of non-diabetic. (A) 769 

Insulin core size in granules under TIRF mode was reduced in the Akita�' ins2 mice but remained 770 

unchanged under EPI mode (B). (C) Glucose stimulation was unable to further reduce the insulin cores 771 

in the Akita�' ins2 mice. (D) Representative dSTORM images of insulin cores were acquired from the 772 

sections of the human pancreases from a healthy donor. The magnified images are from the squares as 773 

indicated in the respective upper images. (E) Same as in (D), but the images are acquired from a donor 774 

with type-2 diabetes. (F) The averages of average diameters of insulin cores were measured in healthy 775 
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and diabetic donors. (G) the correlation between the blood HbA1c and the size of IGCs in the human 776 

donors. Significance test for the experiments performed with single factor ANOVA test. * p<0.05; ns, 777 

no significance. 778 

779 
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 780 

 781 

Figure 7. Schematic illustration of insulin core reduction in β‐cells of T2D islets is associated with 782 

deficiency of glucose-stimulated insulin secretion. The insulin core is subdivided into the releasable 783 

zone and unreleasible zone. The releasable zone is secreted during the granule with incomplete fusion 784 

and resulted in reduction of core size. In the diabetic β-cell, the releasable zone is diminished, and 785 

therefore the size of the insulin cores remains unaltered after stimulation. 786 
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Table S1. Donor characteristics for the islets used in the experiments 

 

 

Number Age BMI HbA1c (%) Stimulatory 

index 

Purity (%) 

Non-T2D 13 63.61±3.7 25.9±0.98 5.56±0.08 6.2±1.9 77.3±5.1 

T2D 6 59.8±4.3 33.73±4.1 6.43±0.35 2.53±0.67 67.7±9.7 
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Figure S1. Higher accuracy of insulin core size when visualized by SD antibody. (A), distribution 

of molecular photons (grey spots) in a granular core with IgG antibody. The colour indicates the 

conventional image of the granule (Scale bar, 20 nm). (B), same as in a, but used SD antibody.   (C) 

Area of insulin cores using IgG or SD antibodies detected by dSTORM imaging. The data were 

collected from 18 cells in each detection in three independent experiments. (D), the formula to calculate 

the diameter of insulin cores. (E) Same as in (C), but when measuring the perimeters. (F) The 

distribution of insulin cores detected by SD or IgG antibody-detected dSTORM imaging. Data are from 

18 cells in three independent experiments. (G) The frequencies of photons per cell were measured using 

IgG insulin antibodies or SD insulin antibodies (H). Data presented are means ± SEM and collected 

from 18 cells in three independent experiments.  
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Figure S2. Large insulin cores locate in exocytotic granules. (A) illustrated the detection of EPI 

mode and TIRF mode in a single cell.  (B) The average insulin core area was measured under EPI or 
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TIRF mode.  Significance test performed with single factor ANOVA test. ***p<0.001. (C) Comparison 

of correlations of perimeters and areas in EPI vs TIRF mode. The magenta hatched line indicates a 

positive linear correlation. Two-colour dSTORM images show the colocalization of insulin cores and 

VAMP2, an exocytotic large dense core insulin granule marker, in EPI (D) or TIRF mode (F). The 

processed images showed colocalization in white in EPI (E) or TIRF mode (G).  
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Figure S3. Detectable insulin molecules regulated after KD of insulin granular proteins. (A) 

Expression of the granular proteins after silencing by siRNA. (B) the formula used to calculate the rate 

of polarizability reflects the core shape from round (1) to long-stick state (0). (C) Insulin core size 

remained unchanged after 1 h of treatment with 0.5 M bafilomycin A1, H+ ATPase inhibitor. (D) 

Surface insulin cores number detected by TIRF mode after treatment of bafilomycin A1. The IAPP size 

was also detected under the same conditions. Significance test for a-g performed with single factor 

ANOVA test. ***p<0.001 (E) Glucose stimulated insulin secretion has no significant change after KD 

of nucleobidin 2 even though it showed the reductive tendency. Significance test performed with single 

factor ANOVA test. * p<0.05; ns, no significance. All the experiments repeated at least three times 

independently. 
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Figure S4. Glucose stimulation reduced insulin cores in primary human pancreatic beta cells. (A) 

Diameters of insulin core distributed from small to large with or without glucose stimulation. Notably, 

a smaller population (spot cycle) among large insulin cores showed under stimulation of glucose. (B) 

Representative image (left) and photon counts (right) in single insulin cores in cells incubated in 2.8 

mM glucose. (C) same as in (B) but in glucose-stimulated (16.7 mM) cells. 
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Figure S5. IGCs size changes in the granules during incomplete fusion. (A) The size of labelled 

insulin core in INS-1 832/13 cells after 2-h pre-incubation in 2.8 mM glucose then 5, 15, 30 and 60 min 

stimulation in 2,8 or 16,7 mM glucose with 1:200 insulin SD antibodies, Data presented as means ± 

SEM. (B) The distribution of IGCs in beta cells in the wild type (wt) and diabetic db/db mouse. 

Significance evaluated by single-factor ANOVA. **, p<0.01. 
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Figure S6. Reduction of IGCs size in the diabetic mouse and human beta cells. (A) Average mean 

photon counts per cell detected in Akitains2 mice.  (B) The percentage of insulin core co-localized with 

Vamp2 in control and Akitains2 mice. (C) Average mean photon counts per cell in human b-cell. Data 

presented are means ± SEM and collected from 27 cells from each donor (three with diabetes and three 

without). Significance evaluated by single-factor ANOVA. *, p<0.05; ns, no significance. 
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