2 Contents

1

w

Abstract:

2

11 Inhibition of IL-1B Improves Glycaemia in a Mouse Model for Gestational Diabetes............ 2

1.2 B-Cell-Specific Overexpression of pro-IL-1B as a Mouse Model for Human Type 2 Diabetes 2

13 Overexpression of pro-IL-1B in Myeloid Cells Induces Insulin Resistance and Impairs Insulin

Secretion in Mice 2
2.1 List of Abbreviations 8
General introduction 9
3.1 Diabete 9
3.2 The interplay of the immune system and the endocrine system ............cocueeueiereieirireniennns 9
33 Immunometabolic changes during pregnancy 10
3.4 IL-1B and other cytokines induce insulin resistance 10
3.5 Sources of IL-1B in islet inflammation 11
3.6 Pro-IL-1B processing 12
3.7 IL-1B secretion 12
Aim of the Projects in this Thesis 13
Inhibition of IL-1beta Improves Glycaemia in a Mouse Model for Gestational Diabetes............. 14
5.1  Abstract: 15
52 Introduction 16
5.3 Materials and Methods 17
531 Mice: 17
53.2 Timed-mating: 17
533 Anti-IL-1B treatment and diet: 17
534 Experimental groups: 17
535 Environmental conditions: 18
5.3.6 Glucose tolerance testing: 18
537 Sacrifice of mice: 18
5.3.8 Serum preparation: 18
5.3.9 IL-1B measurements of serum and organ extracts: 18
5.3.10  IL-1Ra measurements of serum: 18
5.3.11  Serum steroid hormone measurements: 18
5.3.12  Ribonucleic acid (RNA) extraction and quantitative PCR (GPCR): .......ccccceevvevirirrrnnnee 19
5.3.13  Statistic 19
5.3.14  Ethics statement 19
5.3.15 Data availability statement 19
5.4 Results 20

4|Page



)

5.4.1 Mouse model for gestational diabetes mellitus.

5.4.2 IL-1B is increased in pregnant mice

5.4.3 IL-1B antagonism improves glycaemia in GDM

5.4.4 Steroid hormones

5.5 Discussion:

5.6  Acknowledgments

5.7  Author Contributions.

571 Conflict of interest statement

5.7.2 Funding

5.8 Figures

5.8.1 Figure legends

B-Cell-Specific Overexpression of pro-IL-1B as a Mouse Model for Human Type 2 Diabetes ......
6.1  Authors
6.2 Abstract
6.3 Introduction
6.4  Methods
6.4.1 Mice

6.4.2 B-cell-specific pro-IL-1B overexpressor mice

6.4.3 Diet

6.4.4 Tamoxifen preparation

6.4.5 Glucose tolerance test

6.4.6 Insulin tolerance test

6.4.7 Antibodie

6.4.8 In vivo anti-IL-1B treatment.

6.4.9 Acute il-1B treatment

6.4.10 Serum Preparation

6.4.11  IL-1B measurements in serum

6.4.12  Bioassay to detect active IL-18

6.4.13  Pancreas histology
6.4.14  Islet isolation

6.4.15  Fluorescence-activated cell sorting of pancreatic islets

6.4.16  Homogenized tissue samples

6.4.17 qPCR

6.4.18  Table 1: Primers used for gPCR

6.4.19  Single islet glucose-stimulated insulin secretion

6.4.20  Statistic

20
20
21
21
22
23
23
23
23
24
30
32
32
32
33
34
34
34
35
35
35
35
35
35
35
35
35
36
36
36
36
37
37
37
38
39

5|Page



6.5  Results

6.5.1 Validation of the B-cell-specific pro-IL-1B overexpressing model..

6.5.2 Minor changes detected in islet composition between pro-IL-1 B overexpressor and
control islets.

6.5.3 Minor effect of B-cell-specific overexpression on glucose homeostasis on chow diet.
6.5.4 B-cell-specific overexpression impairs insulin secretion in HFD-fed mice ..........cc........
6.5.5 Overexpression of pro-IL-1p in B cells reduces islet number, size and function...........

6.6 Discussion:

6.7  Author Contributions.

6.7.1 Conflict of interest st it

6.8 Figures

6.8.1 Figure legends

7  Overexpression of pro-IL-18 in Myeloid Cells Induces Insulin Resistance and Impairs Insulin
Secretion in Mice

7.1 Authors

7.2 Abstract

7.3 Introduction

7.4 Methods
7.4.1 Mice
7.4.2 Glucose tolerance test
7.43 Insulin tolerance test
7.4.4 Diet
745 Hyperinsulinemic euglycaemic clamp
7.4.6 IL-1B measurements in serum
7.47 Isolation of Kupffer cells-enriched fluorescence-activated cell sorting fractions

7.4.8 Peritoneal lavage and peritoneal macrophage:

7.49 Peripheral blood mononuclear cell isolation

7.4.10 Islet isolation

7.4.11  FACS analysis of stromal vascular cell fraction from adipose tissue............cccoovvvrunne
7.4.12  Table 1 FACS staining of SVC
7413 qgPCR
7.4.14  Table 2 primers used for gPCR

7.4.15  Single islet glucose-stimulated insulin secretion

7.4.16  Statistic
7.5 Results
7.5.1 Low-level IL-1B overexpression is detectable in unstimulated states ............ccccecueune

7.5.2 Overexpression of pro-IL-1B in myeloid cells alters glucose tolerance............ccccccuuue.

40
2
a1
42
43
45
45
46
52

54
54
54
55
56
56
56
56
56
56




7.53 The effect of myeloid cell-specific pro-IL-1B overexpression on GTT is partly transient

60

7.54 Overexpression of pro-IL-1B alone in myeloid cells is sufficient to induce pronounced

insulin resistance

60

7.5.5 Organs relevant to insulin resistance and secretion

7.6 Discussion

61

62

7.7 Author Contribution

64

771 Conflict of interest st

64

7.8 Figures

65

7.8.1 Figure legends

71

8  Overall Summary

73

9  Conclusion

74

10 Contributions to this thesis

11 Acknowledgments to this thesis.

74
75

12 References

76

7|Page



