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Autoimmune disease

Rheumatoid 
arthritis (RA)

Endoplasmic reticulum 
to nucleus signaling 1 
(ERN1; IRE1)

In vitro and mouse studies suggest inhibiting 
IRE1 could help treat RA. Macrophages from the 
synovial fluid of patients with RA showed lower 
IRE1 activation than macrophages from patients 
with osteoarthritis (OA). In a mouse model of 
inflammatory arthritis, myeloid-specific Ire1 
knockout or an Ire1-specific inhibitor protected 
from the disease and decreased joint inflammation 
compared with no knockout or with vehicle. Next 
steps include testing IRE1 inhibitors in large animal 
models of RA. 
MannKind Corp.’s IRE1 inhibitor MKC204 is in 
preclinical testing to treat multiple myeloma (MM).
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