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Cardiovascular disease

Atherosclerosis Gremlin 1 (GREM1); 
macrophage migration 
inhibitory factor (MIF)

In vitro and mouse studies suggest a GREM1 
fusion protein could be used to antagonize MIF 
and treat atherosclerosis. In an apolipoprotein 
E (APOE)-deficient mouse model of 
atherosclerosis, Grem1 and Mif colocalized to 
atherosclerotic lesions, and in vitro binding assays 
showed that GREM1 binds to MIF. In ApoE-
deficient mice fed a cholesterol-rich diet, a Grem1 
fusion protein with better pharmacokinetics than 
native Grem1 decreased levels of Mif, numbers 
of macrophages in atherosclerotic lesions and 
formation of lesions compared with a control 
fusion protein. Next steps include identifying 
GREM1-MIF interaction sites.
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