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What is FOP?

Abnormal bone growth Malformations in first
metatarsal



Muscle cells turn into bone cells in FOP patients
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ACVR1 is mutated in FOP
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How does ACVR1 function in the cell?
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How well conserved is ACVR1 in vertebrates and invertebrates?
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Phylogeny: What is the relationship of ACVR1 between
species
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Protein Interactions: What types of proteins does
ACVR1 interact with?

Transcriptional Modulators

Bone Formation Proteins




Gap in knowledge: What are the molecular mechanism
that cause muscle damage to transform into bone?




Hypothesis: Mutations in acvrl lead to the
conversion of muscle to bone because of altered
BMP signaling pathways
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Goals

Long—term goal: is to understand the molecular mechanisms
involved in muscle turning into bone

Aim 2 use chemical
genetics to see if
any drugs rescue the

Aim 1 abberant signaling | | Aim 3 Determine if
Compare gene and phenotype a new
expression in the phosphorylation
normal and site is responsible
pathological for decreased
state FKBP12 affinity




Specific Aim 1: Identify genes that are differentially
expressed in wild type and ACVR1 mutant mouse muscle
using RNA Seq

Approach:

Healthy Pathological
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Specific Aims 1: Identify the types of genes differentially

expressed
ACVR1 WT
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ACVR1 +/-
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Hypothesis

Protein expression level

BMP TF Brain
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Rationale: Find differentially expressed gene and proteins to better
understand the molecular mechanisms of FOP



Specific Aims 1: Additional proteins that
may have increased expression in RNA seq
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Specific Aim 2: Identify compounds using
PubChem that interact with ACVR1
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Specific Aim 2: Identify compounds using PubChem that
interact with ACVR1

Hypothesis:
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Rationale: Try to find drugs that will rescue abberant ACVR1 signaling



Specific Aim 3: Determine if the muation in ACVR1 creates a
new phosphorylation site and if it is responsible for the
decreased FKBP12 affinity for ACVR1
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Specific Aims 3 Approach & Hypothesis
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v. QQL Block activity of mutant FOP receptor

Inhibit inflammatory trigger

Diverting mesenchymal stem cells to soft tissue fate
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