Mutations in the ACVR Type I receptor that drive Fibrodysplasia Ossificans Progressiva are also found in
certain cancer tumors
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Fibrodysplasia Ossificans Progressiva (FOP), a skeletal disease characterized by heterotopic ossification (HO), is
caused by ACVRI1 mutations, most commonly the R206H mutation. ACVR1 mutations have also been identified in
patients with Diffuse Intrinsic Pontine Glioma (DIPG), a terminal pediatric brain cancer. Unlike the wild-type
receptor, the R206H mutant receptor signals in response to Activin, an atypical ligand. Thus, my project investigates
whether the mutations associated with cancers have similar signaling profiles compared to mutations that drive FOP.
First, the variants were introduced into ACVR1 and transfected into HEK293 cells with a BRE luciferase reporter,
allowing Smad1/5/8 signaling to be measured. After two cell sorts, BRE luciferase assays were performed using WT
and R206H as controls. All lines overexpressed ACVRI1 but to different degrees, seen through a Western Blot and
Flow Cytometry. Results showed that all FOP mutations signaled through pSmad1/5/8 in response to Activin A/B.
All but one of the cancerous mutations (D185G) responded to Activin A/B, suggesting a similar mechanism as in
FOP. DIPG cancer tumors have increased phosphorylation due to ACVR1 mutations, which may aid abnormal cell
growth. An Activin A blocking antibody may serve as a therapeutic for FOP and DIPG patients.






