Tethering Lubricin/PRG4 to Improve Regenerative Healing of Fibrocartilaginous Tissues
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CD44 to bind through lubricin/PRG4
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Fig. 1. Regenerative strategy to heal injured fibrocartilaginous tissues by stem cell
recruitment and controlled delivery via bioadhesives. --
RESULTS

Fig. 4. PRG4 coating on a CD44-precoated polystyrene culture plate showed co-
|njured menisci are infiltrated by Iubricin/PRG4 associated localization of PRG4 and CD44 (A, B). Similarly, CD44 binding was prominent on
. the PRG4-abundant injured meniscus surface compared to a PRG4-depleted

with HA and COL-II injured meniscus surface (C, D).
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CD44-bound bioadhesives improve healing of
lubricin/PRG4-infiltrated meniscus injuries
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Fig. 2. PRG4 is retained on injured canine meniscus tissue (A). Lubricin/PRG4 is
associated with Hyaluronic acid (HA) and Collagen 1l (COL-Il) deposition (B). In
human samples, healthy meniscus showed consistent lubricin/PRG4 expression only
on surface but infiltrated into the injured surface in the degenerated tissues (C).
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HA and COL-Il pre-coating promotes Lubricin/PRG4
Fig. 5. CD44-bound fibrin crosslinked with genipin (FibGen) was prepared,

dep°5|t|0n on meniscus surface confirmed by fluorescence dye, and applied to our explant healing model (A).
B After 6 weeks, CD44-bound FibGen showed improved healing of injured
T No pre-coating CoI-II pr-aig meniscus tissue (B).
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* Our data suggest that hyaluronic acid (HA) plays an important role
C 8 A in allowing the binding of lubricin/PRG4 to torn meniscus surfaces.
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q,;;#" %"qﬁ q;ﬁ“‘ ® qe.ﬁ" q,;,ﬁ‘ improved adherence to torn meniscus tissue via the interaction
cgi‘n éq‘@‘n %ﬁﬂ éq'i‘“ D&'E‘P with HA and through tethering of lubricin/PRGA4.
X 5 * CD44 bound FibGen may serve as an efficient bioadhesive to

support healing of clinically relevant meniscus tears by
endogenous stem cell recruitment.
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Fig. 3. Canine meniscus sections were treated with NaCl to deplete the surface of
PRG4 and were coated with SF with and without a COL-Il or HA pre-coating (A). Pre-

coating with HA significantly improved PRG4 retention (B). Quantitatively, HA pre- A C K N 0 W |_ E D G E M E N T S

coating showed the highest fluorescence intensity (p<0.0001; n = 10), and Col-Il pre-

coating yielded an increased fluorescent intensity compared to control (p<0.0001; This study was partially supported by Columbia University CDM summer fellowship program
n=10) (C). and NIH/NIDCR 1R01DE029321-01A1 to C.H.L.
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