AMPK signaling is dysregulated in tendinopathy, altering ECM-specific cell adhesion and matrix organization
LeeAnn Hold*, Syeda N Lamia!, Seung-Ho (Ben) Bae', Jenna Collins', Moeed Akbar?, Neal Millar?, Paul Talusan?, Matthew O’Meara®, Megan L. Killian®,
Adam C. Abraham*

1 - University of Michigan, Ann Arbor, Ml, 2 - University of Glasgow, Glasgow, UK
flowersl@umich.edu

DISCLOSURES: None.

INTRODUCTION: Tendinopathy, a disorder that results in pain, swelling, and impaired tendon function, is a clinical problem that affects ~3.5 million
people in the US.! Tendinopathy is caused by failure of tendon to self-repair and is characterized by degenerative extracellular matrix (ECM), decreased cell
viability, and poor biomechanical function.? AMP-activated protein kinase (AMPK), an energy stress sensor that maintains intracellular metabolism,
homeostasis and autophagy, has recently been identified as a potential regulator of ECM remodeling in musculoskeletal tissues.>* For example, cartilage-
specific loss of both Prkcaal and Prkcaa2, genes that encode AMPKal & 2, respectively, resulted in ECM degeneration, increased matrix metalloproteinase
(MMP) expression, and cell death.* Conversely, activation of AMPK via metformin prevented ECM degeneration, decreased MMP expression, and
decreased cellular senescence in a mouse osteoarthritis model.® Additionally, loss of AMPK promotes B1-integrin activity, the formation of centrally located
active B1-integrin and cell spreading®. We have recently shown that in vivo loss of AMPKal in tendon fibroblasts (TFs) utilizing a Prkcaal™" ;ScxCre
(AMPKcKO) mouse model results in decreased cell viability, accelerated age-dependent ECM degeneration, and impaired biomechanical properties. While
our preliminary data strongly supports the necessity of AMPK for maintenance of tendon homeostasis, it remains unknown how AMPK drives cell
attachment and matrix interaction in TFs. In this study we tested the hypothesis that AMPK signaling is downregulated in tendinopathy and furthermore loss
of AMPK regulates cell matrix interactions and ECM organization.

METHODS: Human study procedures and protocols were approved by Institutional Review Boards (REC 11/S0704/7, HUM00196928). Bulk RNAseq was
performed on tendinopathic Achilles tendons and healthy hamstring tendons obtained from patients (n=7 samples/group, age=15-70 years). We used
DESeq?2 in R/Bioconductor’ to determine the differentially expressed genes (DEG) in the tendinopathic tendon with healthy tendons as baseline. p-values
were adjusted for multiple testing using the Benjamini and Hochberg method, and significance was set at p-adjusted (p-adj) <0.05. All animal work was
approved by the IACUC. Achilles and tail TFS from Prkcaal™ (WT) and AMPKcKO mice (mixed genetic background) were isolated and expanded in
culture. P1 TFs were plated on ECM array slides (36 conditions x 9 technical replicates per condition, n = 3/genotype) and cultured for 24 hours. Cells were
stained with Hoechst, fixed, imaged using fluorescence microscopy, and segmented & counted in FIJI/ImageJ using the StarDist plugin. To test if there is
differential adhesion between the WT and AMPKcKO TFs, between different substrates, or preferential adhesion of the strains for different substrates, we
compared the fit of a range of Bayesian regression models. ECM organization
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