ADE de
\)\’ u““’
o mwuomrro*v

ROLE OF INNATE IMMUNE RECEPTORS IN THE TYPE 1

DIABETES PATHOGENESIS

Post-doctoral: Dra. Daniela Carlos
Ribeirao Preto Medical School

Department of Biochemistry and Immunology

FAPESP/EU-LIFE SYMPOSIUM on Cancer Genomics,
Inflammation and Immunity

7-9 June 2016
SAO PAULO




Diabetes prevalence on the worldwide

WORLD

million
people
living with
diabetes
WORLD

387 | Africa 93%
million

South East Asia 64%

Western Pacific 46%

Europe 33%
—

WHO projects that diabetes will be the 7th leading cause of death in 2030 (Global status
report on noncommunicable diseases 2010. Geneva, World Health Organization, 2011).




What does the type 1 diabetes scenario look like howadays?
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Christoffersson, G et al, F1000 Res, 2016



REVIEWS

(Type 1 diabetes: translating
mechanistic observations into effective
clinical outcomes

Kevan C. Herold', Dario A. A. Vignali?, Anne Cooke® and Jeffrey A. Bluestone*

NATURE REVIEWS | IMMUNOLOGY Herold, K.C et al, Nat Rev Immunolvol. 13(4), 2013



Diet, Microbiota and Immune System in

T1D Development and Evolution
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Interplay between innate and adaptive immunity

Innate immunity

Pathogens:
% bacteria, virus
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NOD2 receptor activation confers susceptibility to STZ-induced T1D

development
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NODZ2 receptor activation confers susceptibility fo STZ-induced T1D

development
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NOD?2 receptor activation 247 in DCs and macrophages induces a

proinflammatory immune response in STZ-induced T1D
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NOD?2 receptor activation is involved in the generation of Thl and Th17

cells in vivo in STZ-induced T1D
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Gut microbiota translocation to the pancreatic lymph nodes is

implicated in T1D development
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NOD?2 activation is sufficient to reestablish diabetes in diabetes

resistant Abx-treated STZ-injected WT mice.
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NLR and type 1 diabetes

Research Article

Two SNPs in NLRP3 gene are involved in the
predisposition to type-1 diabetes and celiac
disease in a pediatric population from

northeast Brazil

ORIGINAL ARTICLE
A coding polymorphism in NALP1 confers risk for
autoimmune Addison’s disease and type 1 diabetes

NF Magitta'?2, AS Bee Wolff'#°, S Johansson'**, B Skinningsrud”®, BA Lie®, K-M Myhr>'?,
DE Undlien”®, G Joner™ ', PR Njolstad*>", TK Kvien', @ Forre', PM Knappskog'*'®
and ES Husebye*>1®



Diabetic mice have upregulation of NLRP3 inflammasome gene expression

and IL-1p production in PLNs and pancreas
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NLRP3 activation is required for insulitis and development of

STZ-induced T1D
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arg?

NLRP3 activation increases Thl17/Tcl7 and decreases the MDSC
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Mitochondrial DNA triggers caspase-1-dependent IL-1p production by

macrophages

A 3 Medium C
257 3 LPS 30+
@@ L+cDNA (5ug/mL) |
—~ 201 @l L+cmDNA (10ug/mL) *_,
— @ L+dmDNA (Spg/mL)  dy o0
§ 15- @8 L+dmDNA (10pg/mL) ©
o) ]
o O 154
oy 10 S
=) O 10-
= 54 O\O 54
0- 0
NLRP3” NLRP3™"
D E
™1 Lps WrT| NLRP3/-
== |+cmDNAS
a0 - === | +cmDNA10
== L+dmDNAS5
==5L+dmDNA10 !
" 1 2 3 )14]5 6 7 |8
IL-1B y
100 - (P17)] B o ‘ - ‘ -y
B-actin
T (p45; — — o f— | c———— | »
FAM-YVAD-FMK
BMDM: bone marrow-derived macrophages Carlos et al, Submitted

to Frontiers Immunol



Mitochondrial DNA from diabetic mice precipitates STZ-induced

T1D onset
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CONCLUSION

Stranger model Danger model
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PRR: pattern recognition receptors
PAMPs: pathogen associated molecular patterns
DAMPs: damage associated molecular patterns
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