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Background and Rationale

* 1. Proteomics, metabolomics and lipidomics studies of the synovial
joint fluid (SJF) may quantify the early diagnosis, progression and
response to treatment in knee joint osteoarthritis (KOA).

* 2. Analysing the SJF however can be challenging as it contains
albumin.

* 3. Developing affinity particles/sorbents for the analysis of the SJF
may enhance the emphasis of inflammatory, degenerative and
regenerative metabolites.



Research Questions and Hypothesis

* H1. Sorbents will enhance the SJF Genotype and Phenciype of Ostoarts
chromatography outcomes during
KOA multi-omics studies.

Transcriptomics

* R1. To develop a microextraction
sorbent for the specific and selective , ; .
detection of phospholipids (PLs) and il || | [ Moour || | s
also phosphopriteins. SiO,, SiO,@PE| o
and SiO,@PEI@Ti(IV).




Methods-Design (Sample Preparation — What are we missing?)
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Methods-Design (Sample Preparation — What are we missing?)
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Methods-Design (Sample Preparation — What are we missing?)
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Methods-Design (Arthrocentesis-Collection)
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Methods-Design (Arthrocentesis-Collection)
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Methods-Design (Arthrocentesis-Collection)
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Methods (Microsphere Synthesis)
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Methods (Microsphere Characterization-SEM)
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Methods (Microsphere Characterization-BE
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Methods (Microsphere Characterization-BE
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Methods (Microsphere Characterization-SiO,-XPS)
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Methods (Microsphere Characterization-SiO, @ PEI@Ti(IV)-XPS)
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Methods (Lipid Extraction)
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Results (Lipidomics Findings
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Results (Preliminary Proteomics Findings)
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Results (Preliminary Proteomics Findings




Results (Preliminary Proteomics Findings)
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Results (Preliminary Metabolomic Findings-PCA)

Primary (pink) and trauma-induced
(green) OA patients PCA graph
illustrates  different metabolome
profiles of SJF samples analyzed
using another extraction method.




Results (Preliminary Multi-Omics Findings)
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Conclusion and Take Home Message

What is already known about this subject?

e Diagnosis, treatment and monitoring of OA depend on various factors such as
genetics, epigenetics and patient phenotypes and endotypes. Diagnosis is
currently based on patient history, physical examination and medical imaging.

What does this study add?

e Quantitative assessment of SJF may help determine treatment options, especially
in young OA patients.

e There is a need to develop reliable and economical biomarker-based diagnostic
kits that can provide rapid results at the bedside for early diagnosis of the disease,
if possible before symptoms occur, and for monitoring the success of treatments.
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Abstract: Phospholipids (PLs), essential components of cell membranes, play significant roles in
maintaining the structural integrity and functionality of joint tissues. One of the main components
of synovial joint fluid (SJF) is PLs. Structures such as PLs that are found in low amounts in bio-
logical fluids may need to be selectively enriched to be analyzed. Monodisperse-mesoporous SiO>
microspheres were synthesized by a multi-step hydrolysis condensation method for the sele
enrichment and separation of PLs in the SJE. The microspheres were characterized by SEM, XPS

SiO; microspheres had a 161.5 i

g surface area, 1.1 cm” /g pore volum

6.7 nm pore diameter, which were efficient in the enrichment of PLs in the SJF. The extracted PLs
with sorbents were analyzed using Q-TOF LC/MS in a gradient elution mode with a C18 column

[2.1 x 100 mm, 2.5 uM, Xbridge Waters (Milford, MA, USA)]. An untargeted lipidomic approach

was performed, and the phospholipid enrichment was successfully carried out using the proposed
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Protocol for Phospholipid Enrichment in
Synovial Joint Fluid: Monodisperse-Mesoporous
SiO, Microspheres as a New Metal Oxide
Affinity Sorbent. Separations 2024, 11, 262.
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