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- Most body regions are affected
before reaching the age of 30
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- FOP displéys segmental
progeroid features
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> Greatest accumulation of new HO
occurs during childhood and early
adulthood



Research question

Why is HO formation and disease progression more pronounced
in children living with FOP compared with adults?

ﬂ Better understanding

‘~ ./ of pathomechanism
? /

, o Development of treatments

tailored to age groups

More targeted research
and clinical studies

/
— >
T~ New insights into

disease progression
\ Strengthening the perspective

of affected individuals



uCT to quantify
HO volume
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3,7,21 days
postinjury (dpi)
WT-Acvr1** or FOP-Acvr1R206H/+ 3 dpi = inflammation
1.5/4/10-month-old 7 dpi = chondrogenesis

21 dpi = mineralized bone
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microCT & quantification
of HO volume







21 dpi

Juvenile FOP-mice form significantly more HO
than adults at 21 dpi
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HO formation is detected earlier in juvenile FOP-mice
relative to adult

Cardiotoxin
Q injury
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Histologic analysis to visualize structure
and organization of muscle tissue




Acvr1ARC-R206H/* -rt/rt-tetO-Cre

Adult FOP tissue pmms
sections show
delayed

chondrogenesis at
/ dpi

7 dpi

.l: GI’OBmann et al, In preparatlon Scale bars: 0.5 mm,0.2 mm, 0.05 mm
Juvenile = 1.5 mths; Young adult = 4 mths; Adult: 10 mths
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Summary

« Youngest FOP-Acvr1R200f+ mice formed an significantly
increased volume of endochondral HO compared to adult
FOP-Acvr1R200H* mice

* |In vivo uCT scans showed earlier onset of HO formation
in juvenile FOP-Acvr1R206H~* mice

« At 7 dpi, adult FOP-Acvr1R206f/+ tissue sections reveal
persisting presence of fibroblasts - delayed muscle
regeneration

- Age affects formation of HO

microCT & quantification
of HO volume
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At 7 dpi juvenile FOP-mice showed an
enhanced expression of genes related to
;omponents

Cardiotoxin

juvenile
(1.5 months)
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A ,\_) Doxycycline Harvest &
young adult  ¢how for 5 days RNA isolation
(4 months)

« Early: Pdgfrb (angiogenesis and migration)

* Intermed.: NtSe (mutations can cause rare arterial
and joint calcification)

« Late: Wif1 (antagonist of the Wnt signaling
pathway)

Groldmann et al., in preparation
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extracellular matrix organization

ECM organization, TGFf3 signaling, and endochondratbene :.
morphogenesis pathways are enriched in juvenilg

C
1

Genes enriched at an early (3 dpi) intermediate (7 dpi) or late
(21 dpi) stage
ECM organization:

o Early: Lox (crosslinks collagen and elastin in the ECM),
Fkbp10 (crucial for collagen synthesis, folding, and ECM
assembly, mutations cause Ol Type Xl)

o Intermed.: Sox9 (essential for chondrocyte differentiation
and cartilage formation), Ihh (promotes chondrocyte
differentiation and regulates osteoblast differentiation)

o Late: Mmp9 (involved in endochondral osteogenesis)

TGFp signaling:

o Early: Smad9

o Intermed.: Inhba

o Late: Nog, Grem1 (BMP antagonists)

Endochondral bone morphogenesis:

o Early: Sox9

o Intermed.: Comp (chondrocyte proliferation)

o Late: Mmp13 (degrades type Il collagen)

Aging in FOP - Results
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Number of upregulated DEGs increases
over time

Only a single term, circulatory system
development, was enriched starting at 3 dpi
and remained enriched through 21 dpi

From 7 dpi onward, enrichment was observed
for genes associated with vascular
development, chondrogenesis, osteogenesis,
and inflammatory responses

Genes related to the TGF[ superfamily
signaling pathway showed peak expression at
7 dpi
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