‘%’ University of

’ She fﬁld

DEVELOPMENT OF AN EX VIVO OSTEOARTHRITIC KNEE MODEL pPacC:ra.

Grace McDermott!, MidJeong Kim#, Derek Jackson?, Diane Swift!, Mark Wilkinson?, Christine Le Maitre' R
'University of Sheffield, England, UK, 2Paclra BioSciences Inc, Lexington, MA

@ g. mcdermott@sheffield.ac.uk [ gracemcdermotts

INTRODUCTION EXPERIMENTAL DESIGN

.t m . . .. ea nee ioin ; steoarthritic knee ioin A _ Low-grade osteochondral High-grade osteochondral
Osteoarthritis (OA) is a degenerative joint restiy e o | oriconicnes o . _ . Syoviam (9 (Lsoc) (1600
. . - . This work focused on the initial development of an ex vivo model of _ | — |
disease affecting 595 million people worldwide. | o5 SoNs 59H
Pathological changes during OA are characterised | Bt knee OA. Whereby human low-grade osteochondral (LGOC), high- ' '
by cartilage breakdown, subchondral bone I LT grade osteochondral (HGOC) and synovium (S) explants were
remodelling, and synovial, inflammation (Figure T@?ﬁ’ﬁﬁé‘rff#?f““‘"" harvested from patients undergoing knee joint replacement surgery & .. icoccocur c
. > C L e and cultured either alone or in co-culture for up to 21 days (Figure 2). __ — | 1
1), leading to pain and disability. @ . . . o it Ssss Pt
e Low- and high-grade tissues were defined by Kellgren—-Lawrence
Investigating these pathways in an ex vivo i‘i:;:;’:jg“ grades 1-2 and 34, respectively.
SynOViaI jOint model that replicates the emodeling and scersis o D —> 5:;':22 — Immediately fixed for Day 0 baseline histology
complex Interactions between cartilage, bone, Tisue L Fomemssagwges
. . . - explants inal media collection
and SynOV|Um IS CrUCIaI fOr underStandlng ] _ . . . Figure 2: A Schematic of singular cultures. B: Schematic of co-cultures. Culture conditions: Physioxia: 5% O,, Temperature: L s?,.',:m; — % iicéﬁffffaﬁys's
disease meChanismS and eva|uatin potential Elgur_e.1. _?rc]:hel_rr_gucr:].rcke“prehsentatlonlofha .hlealthy Zn? osteqartrmlrltlccj: 37°C. Media: Dulbecco’s Modified Eagle Medium (low glucose, 1 g/L), +Penicillin—Streptomycin, +Insulin—Transferrin— ; . 0 0 0 @ Histological and IHC analysis
_ _ 9 innf](e) rjnoelrc])ts.,tasi(se of helgltrlg lfier]eo;(;?r?t Thgsé?ﬁ%galljsr;ratzztﬁg Ifr;\;(t)uers Selenium supplement, +L-Proline, +Albumax, +L-Glutamine, +Amphotericin B, +Ascorbic Acid. C: Image of ex vivo knee OA C°;‘jr‘t:;2f:t:nf:‘:n";‘?;f:i‘;tEd T
therapeutic strategies. of osteoarthritis pathophysiology. tissues. D: Experimental timeline and analysis. Cuttre miation End point

RESULTS

1) Histology confirm the culture of specific tissue explants with 2) Extracellular matrix and cellular populations were maintained
cell viability maintained throughout long-term culture In long-term culture

Histology confirmed retention of tissue architecture (H&E), proteoglycans (Safranin-O), and collagen | | Immunohistochemistry (IHC) confirmed collagen type Il preservation in cartilage and bone during
(Masson’s Trichrome) characteristic of low- and high-grade osteochondral tissues (Figure 3). Synovium | | prolonged osteochondral explant culture (Figure 6). Synovium explants maintain macrophage (CD68) and
tissues following 21-day culture retained inflamed and fibrotic areas (Picrosirius Red) (Figure 4). fibroblast (Vimentin) populations in extended culture (Figure 7).
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3) Secretome analysis revealed distinct differences in the secretome through prolonged culture and donor variability

Volcano plots illustrated differential secretome protein expression over time in single and co-culture conditions (Figure 8). Volcano plots showed that synovium addition significantly altered the secretome in low- and high-
grade osteochondral cultures, comparing conditions with and without synovium at day 2 and day 21 (Figure 9). Scatter plots of MMP-3 and MMP-13 highlight donor variability (Figure 10); MMP-3 showed a significant
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Log2 (Fold Change) Log2 (Fold Change) Log2 (Fold Change) Log2 (Fold Change) Log2 (Fold Change) Figure 9: Volcano plots showing the impact of synovium addition, with log2 fold-change and significance Figure 10: scatter plot of MMP-13 proteln secreted at day 2 and
Figure 8: Volcano plots showing differential protein expression at day 21 vs day 2 for Synovium (S), Low-grade osteochondral comparing Low-grade (LG) and high-grade (HG) osteochondral cultures with or without synovium (S) at day 21 across single-culture (S, LGOC, and HGOC) and co-culture
(LGOC), High-grade osteochondral (HGOC), LGOC+S, and HGOC+S. Red indicates upregulation, blue downregulation. day 2 and day 21,Red indicates upregulation, blue downregulation. (S+LGOC and S+HGOCQC). * P<0.05.

4) Functional biomarkers of OA are maintained in ex vivo culture CONCLUSIONS
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therapeutically  targeting Figure 11: IHC staining of IL-18(A) and IL-1R1(B) immediately fixed (IF) and post-21 days of culture (21d) in CONFLICT OF INTEREST STATEMENT
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