Charles University

Faculty of Science

Study programme:
Biology
Branch of study:

Immunology

Bc. Anna Zelenska

Effect of low-carbohydrate diet on development of type 1 diabetes and immune

parameters in NOD mice

Vliv nizkosacharidové diety na vyvoj diabetu prvniho typu (T1D) a imunitnich

parametri na modelu NOD mysi

Diploma thesis

Supervisor:

MUDr. David Funda, Ph.D

Prague, 2024



Table of Contents

2.1. T1D: intro

3. Thesis Aims

4.1. Materials

4.2. Methods

List of Abbreviations ...8
2. Literature overview ...9
.9
2.2. NOD mouse model .11
2.3. Viruses in T1D and generation of neoepitopes w12
2.4. Gut microbiome in T1D ...14
2.5. Dietary factors in T1D. ...17
2.5.1. Low-carbohydrate diet in T1D ...18
2.6. Regulatory and potentially immunoregulatory cell subsets in T1D........ccceceevvvueeee. .20
2.6.1. CDAHFOXP3+ Tregs...ccecessecssecssecssncssecsnnssncssncssesssesssasssecssssssasssnsssaessasssasssssssssnane 20
2.6.2. CD4+FoxP3-Tregs, Trl1 cells .21
2.6.3.v0 T cells .22
2.7. Naive, effector and memory T cells in T1D ...24
<27
4. Materials and Methodology ...28
...28
4.1.1. Laboratory disposables ...29
4.1.2. Solutions, buffers, antibodies .29
4.1.3. Laboratory equipment ...30
.31
4.2.1. T1D incidence w32
4.2.2. Isolation of mouse organs ...34
4.2.3. Samples processing for flow cytometry w35
4.2.4. Insulitis scoring ...36
4.3. Statistical analysis ...36
...37

5. Results




5.1. Effects of low-carbohydrate diet introduced to NOD mice from the age of 4 weeks

5.1.1. T1D incidence in NOD mice 37

5.1.2. Immunological parameters of different T cell subsets in NOD mice exposed to LC

diet from the age of 4 weeks 38

5.1.3. Insulitis scoring in NOD mice exposed to LC diet from the age of 4 weeks...........47
5.2. Effects of low-carbohydrate diet introduced to NOD mice from in utero...................48
5.2.1. T1D incidence in NOD mice exposed to LC diet from in utero..........cceeeeeevueeeneeen. .48

5.2.2. Evaluating the percentages of T cell subsets in 12-weeks-old NOD mice exposed to

LC diet from in ULer0.......uccoeeeveeseisveisceiseiieisensnnsssssssessssssssssssssssssssssssssssss ss o ....50
5.2.3. Insulitis scoring in NOD mice exposed to LC diet from in utero........ccecvceeevvvneeees 60
6. Discussion R ) |
7. Summary ceeeen05

8. References cerreeenn00




2. Literature overview

2.5.1. Low-carbohydrate diet in T1D

P.19, line 5: “Thus, there is a need in larger, long-term nen-randomised controlled trials

-*long-term randomised controlled trials

2.7. Naive, effector and memory T cells in T1D

P.24, row 4: “observation that was made quite a long time ago is that islet-reactive
P8+ and CD8&+ T cells...” - *islet-reactive CD4+ and CD8+ T cells

4. Materials and methods

P. 33, Fig.6; p. 34, Fig.7 - *diabetes incidence was monitored from the age of 12
weeks

4.2.4. Insulitis scoring, p. 36 - *Figure 8 (an update):

Fig. 8. Insulitis scoring. A) intact islet; B) periinsulitis; C) insulitis with < 50% of islet

infiltration; D) insulitis with > 50% infiltration.



4.3. Statistical analysis

Missing sentence: *The cumulative diabetes incidence was assessed using the
Kaplan-Meier estimation, and statistical significance between groups was

evaluated by the Log-rank test and Chi-squre test.

5. Results

5.2.1. T1D incidence in NOD mice exposed to LC diet from in utero

*p. 49, an update - a third graph with T1D incidence:
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Fig. 23b. Effect of the low-carbohydrate diet introduced to pregnant females on diabetes
incidence in F1 NOD female mice (up to the age of 290 days, n=15). Experiment 3 of 3.

6. Summary

(p. 65, paragraph 3, line 1):
“When investigating the effects of LC diet introduced to NOD females sinee222-in

utero...”, - correct: *from in utero - should be consistent throughout all the text

paragraph 3, line 5: “with a statistically significantly decreased CD4+IL-10+ T cells,



Foxp3+ Tregs , Trl cells” - *with a statistically significantly decreased proportions of
CD4+IL-10+ T cells , Foxp3+ Tregs , Trl cells
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