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The sensory systems of endoplasmic reticulum (ER) stress 
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• Increased IRE1α activity cleaves miR-17. 
• Degradation of miR-17 removes repressive effect 

on TXNIP 
• Increased TXNIP. 

Overview of IRE1α pathway   
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Adaptive vs Terminal UPR (homeostasis vs. cell death) 



Activation of the IRE1 pathway in NOD mice precedes hyperglycemia 

A 

X
B

P
1

(s
p

lic
e

d
) 

X
B

P
1

(s
p

lic
e

d
) 

C 
NOD NSG 

B 

R
el

at
iv

e 
TX

N
IP

 
ex

p
re

ss
io

n
 (

A
U

) 
 



XBP1 splicing assay 
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Imatinib attenuates ER-stress in the islets of diabetic NOD mice 



Imatinib inhibits experimentally-induced ER-stress in INS1 β-cells in NOD islets 



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

(B6) 



How does this assay work again? 

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



Overexpression of c-abl in INS-1 cells induces TXNIP expression. 



Thapsigargin-dependent  induction of TXNIP is c-abl dependent. 
 
Mouse embryonic fibroblasts (MEFs). 



c-Abl Insulin Overlay 
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Induction of c-abl in NOD islets is dependent on inflammation. 
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C-abl+ islets cells express GLUT-2 



A potential c-abl and IRE1α complex that promotes activation of IRE1α.   
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Islet dysfunction and cell death 
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Signal driving c-abl expression. 
Inflammation? 

Working Model 
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Evidence for the IRE1α sensing of ER stress in the immune system. 
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Increased cellular demand 
Proliferation 
Nutrient consumption 
Cytokine expression and secretion 
Etc. 

? 
ER Stress 

IRE1α 
May compromise Treg function. If left unchecked this might 
prime cells for terminal UPR and  ultimately cell death. 
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DAPI/GLUT-2/Insulin/TXNIP Insulin/TXNIP 

TXNIP is expressed by multiple cell types in NOD islets. 
 
New onset diabetic 
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Urano showed by ChIP 
that ATF5 binds TXNIP 
promoter 
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Done in MEFs 






