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Aggrecan is a large chondroitin sulphated
proteoglycan

250 kDa protein core with approximately 100
chondroitin sulphate glycosaminoglycan and 30
keratan sulphate chains attached to a large domain
located between three globular domains.

It is expressed in several tissues including those in the

brain, but is a major structural component of cartilage
In the cartilage extracellular matrix in the:

— Growth plate

— Articular cartilage

— Intervertebral discs

Function is to allow the cartilage to withstand the high
mechanical load found In the skeletal joint




Combined Functions of Collagen Fibers
and Proteoglycans in Cartilage
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 Spondyloepiphyseal dysplasia, R
Kimberley type (SEDK) — AD

 Familial osteochondritis dissecans — AD

 Spondyloepimetaphyseal dysplasia,
aggrecan type (SEMD) - AR



CLINICAL RESEARCH ARTICLE

Clinical Characterization of Patients With Autosomal
Dominant Short Stature due to Aggrecan Mutations
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103 individuals (20 families) with short stature, minor skeletal defects and
mild facial dysmorphisms.

Some had distinct phenotypes showing advanced bone age, poor pubertal
spurt and early growth cessation or others with osteochondritis dissecans

and precocious osteoarthritis.



Jan 2012 «SKELETALSEQ.V1 - 226 genes (Roche)

Dec 2012 °*SKELETALSEQ.V2 - 295 genes Haloplex, Agilent technologies)

Mar 2014« SKELETALSEQ.V3 - 315 genes (Roche SeqCap, MiSeq) - 16/run

Feb 2015 . SKE

Oct 2015 . SKELETALSEQ.V5 - 362 genes (MiSeq) -18/run

Feb 2016 . SKELETALSEQ.V6 - 368 genes (NextSeq) - 80/run

Jan 2017 «SKELETALSEQ.V7 - 385 genes (NextSeq) - 80/run
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14 mild to moderate short stature and brachydactyly (missense, nonsense and
frameshift). Those with osteoarthritis and/or discopathy.

2 Spondyloepiphyseal dysplasia, Kimberley type (SEDK)



e
Delayed bone age (n=4)

BA=CA (n=5)

Advanced BA (n=5)
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Median height SDS in children was -2.91 (range -4.30/-1.86 SDS)
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Pediatric cohort

 53% of patients have a mild dysmorphic phenotype

o 23% frontal bossing, depressed nasal bridge and mid-face hypoplasia



Probands and adults showing brachydactyly and/or short first metacarpal.




38% had mild hip anomalies

oxa valga, mildly flattened capital Coxavalga,
emoral epiphyses and slender femora slender femora Short femoral necks

23% had mild epiphyseal knee defects
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 Premature termination codons potentially resulting in truncated proteins
or haploinsufficiency through nonsense mediated mRNA degradation

 Dominant-negative (neo-morphic) missense mutations that disrupt
cartilage structure and function



 Expands the clinical and molecular spectrum of heterozygous ACAN
mutations.

e Strong candidate in patients with short stature and minor skeletal defects
and not only those with advanced bone age and osteoarticular
complications.

 Hand, knee and hip anomalies should be carefully observed as they can
be indicative of aggrecanopathies.
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