ER-stress in the pathogenesis of autoimmune diabetes
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The sensory systems of endoplasmic reticulum (ER) stress

A ATF6 B PERK Cc IRE1
Unfolded Translocon
proteins Unfolded )
Unfolded proteins protelns * a i
ER lumen > H \
ROTAN e I \
RN mmmw M%W WW%N MW mww‘ﬁ _ @ m%m }ﬁzm MJMJW MM% | W rmma QIR /51

Vesicular
transport
to Golgi

Cytosol < (- ( ) < .. 2 ’(Q ‘L—v

’ ’/ ' ‘ “’ mRNA

decay

= i IRE1 s \_/
processingl
>~ O

GADD34 Reduced ER
protein folding

] OO load
; __Z2) —»-| Reduced ER XBP1mRNA ;
Cleavage i protein folding Ligation
X ,3 + load Y
op " 01|
Proteolysis @
@ Translation
@ XBP1—=Chaperones
Antioxidant response
Q\‘w CHOP
) : 'Y
UPR 5 dGADD34 Chaperones
edox enzymes Lipid synthesis
I ) target genes Cell death I EgAD%roteins




Overview of IRE1la pathway
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Increased IRE1la activity cleaves miR-17.
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Adaptive vs Terminal UPR (homeostasis vs. cell death)
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Activation of the IRE1 pathway in NOD mice precedes hyperglycemia
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Imatinib attenuates ER-stress in the islets of diabetic NOD mice

XBP1 splicing assay
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Imatinib inhibits experimentally-induced ER-stress in INS1 B-cells in NOD islets
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Imatinib inhibits ER-stress-mediated apoptosis and impairment of insulin

secretion.
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Imatinib inhibits ER-stress-mediated apoptosis and impairment of insulin

secretion.
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How does this assay work again?




Overexpression of c-abl in INS-1 cells induces TXNIP expression.
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Thapsigargin-dependent induction of TXNIP is c-abl dependent.

Mouse embryonic fibroblasts (MEFs).
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Induction of c-abl in NOD islets is dependent on inflammation.

Prediabetic NOD mouse islets
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C-abl* islets cells express GLUT-2
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A potential c-abl and IRE1a complex that promotes activation of IRElo.
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Working Model

Signal driving c-abl expression.
Inflammation?
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Evidence for the IRE1a sensing of ER stress in the immune system.

Plasma cell differentiation and the
unfolded protein response intersect at
the transcription factor XBP-I|
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microRNA-17-92 Regulates 1L-10 Production by Regulatory
T Cells and Control of Experimental Autoimmune
Encephalomyelitis
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TXNIP is expressed by multiple cell types in NOD islets.
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Pathways regulating TXNIP
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ER stress-induced apoptosis is c-Abl dependent

Done in MEFs
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Relative mRNA expression
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