Organs-on-chip and proteomics as tools to identify key molecular players

responsible for human OA initiation
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INTRODUCTION
Osteoarthritis (OA) is the most prevalent degenerative joint disorder and is a major cause of disability in the aging population’2. However, despite its high prevalence, no reversing therapies are currently

available3. This is mainly due to the gap of knowledge on initial OA mechanisms, linked to the disease multifactorial etiology and to the unavailability of reliable preclinical models. Here, we exploited a
microscaled platform to induce a shift towards an OA phenotype on a human cartilage-on-chip model*, and by means of proteomics analysis on cell culture supernatant we aimed at identifying possible
molecular players responsible for OA initiation.

MATERIALS & METHODS Proteomics analysis on cell culture supernatant
Generation of a human OA cartilage-on-chip model 4i ied
The microfluidic device described by Occhetta et al.* was used to recapitulate a cartilage . Supernatant Protein n:‘e um l(;N?s Oftlmlz? h t(; remolvg cgmprc:nents
on-chip model. After cartilage maturation, an hyperphysiological cyclical compression (HPC medium M collection over panfication that cou mtgr ere with the analysis (i.e. human
i - optimization last week of /) byTCA . serum albumin, TGFB3 and dexamethasone).
culture) was applied for 7 days to the constructs to induce an OA phenotype. IE
!

During the last week of HPC culture, culture

I Fy . . . i .
cuture ¢/ prec'pftatlon;- Supernatant was then collected at every medium
change. After sample preparation, LC-MS was

Protein Data performed comparing static and mechanically
digestion and Analysis by

peptide LC-MS
collection 0 i

——  analysis& | g stimulated samples to investigate proteins that
Q2
U0

[_ statistics @ # were significantly differentially expressed upon
H‘ OA HPC induction.

Occhetta et al., Nat. Biomed. Eng. 2019

RESULTS OUTLOOK
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