
 1 

This Supplemental Information file includes: 

 

 

SUPPLEMENTAL DATA:  

SUPPLEMENTAL FIGURES S1-S4 

SUPPLEMENTAL REFERENCES  

 

 

 

 

 

 

 

 

  



 2 

SUPPLEMENTAL DATA 

SUPPLEMENTAL FIGURE S1 

 

 

Figure S1. (A) Representative histological section of one pancreas from a patient with COVID-19 stained 

with hematoxylin & eosin (H&E) and showing lymphocytic infiltration in the exocrine pancreas. (B) 

MECA-79 staining of one pancreatic lymph node (PLN) from a patient with COVID-19.  

 

Abbreviations. COVID-19, coronavirus disease 2019; H&E, hematoxylin & eosin; PLN; pancreatic 

lymph nodes. 
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SUPPLEMENTAL FIGURE S2 

   

 

Figure S2. (A-D) Transmission electron microscopy analysis of pancreatic tissue from a patient with 

COVID-19 depicting the presence of several vacuoles (shown by the black arrows) in the vicinity of alpha-

Supplementary Figure 2

A

COVID-19

B B

COVID-19 
A

lp
h
a
-c

e
lls

D
e
lt
a

-c
e
lls

E
n
d
o
th

e
lia

l-
c
e
lls

D

COVID-19

H
is

ti
o

c
y
te

s

C B

COVID-19

E

Control

C
a
p

ill
a
ry



 4 

cells, delta-cells, endothelial-cells (vacuoles are shown by the red arrows) and in histocytes. (E) 

Representative section of capillary from a healthy control subject showing the absence of vacuolization as 

compared to (A-D). Scale bars in (A-E): 1 m. 

 

Abbreviations. COVID-19, coronavirus disease 2019. 
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SUPPLEMENTAL FIGURE S3 

 

 

Figure S3. Detrimental effects of SARS-CoV-2 infection on human β-cells. (A-D) An estimation of 

insulin positive cells in post-mortem pancreatic sections from patients with COVID-19 as compared to 

those obtained from control (non-diabetic subjects) is shown in (C-D) and H&E is provided as well. (E) 

A quantification of the islet area in pancreatic section from a control subject as compared to that obtained 
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from a patient with COVID-19 is shown as well. (F-G) The negative staining for Caspase 3 (a marker of 

apoptosis) on endocrine pancreatic cells from post-mortem pancreatic section from a patient with COVID-

19 (G); a positive staining for caspase 3 is shown in a thymic section and considered as a positive control 

(F).  

 

Abbreviations. COVID-19, coronavirus disease 2019; H&E, hematoxylin & eosin. 
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SUPPLEMENTAL FIGURE S4 

 

 

Figure S4. Working hypothesis of the effects of SARS-CoV-2 infection on β-cell function, whereby the 

release of proinflammatory cytokines and pancreatic tropism of the virus leads to β-cell dysfunction and 

onset of hyperglycemia. 
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