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MET—< Regulation of multipotent differentiation of tendon stem cell by manipulation of local cellular
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fig (Tendon Stem Cell, TSC) DMLaERIEIZE WFMIICITIEZBRIELT:. I, MBI THAT I F ML FE
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(POMS) <A/ AES—HET/NAREERH L. CORBORBIEEEZ 510, ES—&E3h'4, 8, 10um D 37EEE
DEBHEE LI (ENETN33, 18, 6 kPa DEMYU IV EITHY). COEBICHEEL-MEOMAERNEAICES
TIAYVAES—HAEWRTLHIDT, COEBENCHMMEZES HEEHL, MERNENDOREESL-. RIZ, BilaD
MR RE MR AR D D E R MR ERETIL. D hFiEME BRIV IRRLI-ERRE, 3EEn< /0
ES—EE L TEEL, MaNEAL, BHEROBILEREZRT 247 | 25— URLUVIZELERZLOSI5—
TUNEEER WP-1 O mRNA RKIREE, TN T N24BMEICRIELT-. TOHER, 33kPa DEE TEEIN -
(% 6kPa DE L TEBINBMAMLLRT, HRICEVES I HEHEL, ThITHE>THEITEWD MMP-1 XEREE
KLtz —A, 347 | A5—FURBREICIFAELGEIAONGL oz, Fiz, TRIA D UAEFFITHLILERS
FUERGLEERTIE, ALV OBREICHE>TEERIZESIAMNETL, WP-1 ORI|BAEEIZERL-. Chod
BRI, BHEROMERNEAIEIRIAD D OFRICE - THIESH, HIERNEDDOELIEREMEEC/ERICH
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The present study was performed to regulate differentiation lineages of multipotent tendon stem cells (TSCs), which are
thought to involve the maintenance of tissue homeostasis and the development/inhibition of tissue inflammation, from the
view point of biomechanics. In particular, we focused on actin filaments in cytoskeletal components, which generate
tension within the cell (known as cytoskeletal tension), and hypothesized that the stiffness of cell attaching substrate alter
cytoskeletal tension and then regulate differentiation lineages of TSCs. To measure cytoskeletal tension, micropillar
substrates were fabricated using MEMS techniques from polydimethylsiloxane (PDMS), which had 3 um in height and 8
um in centre-center spacing, whereby we could measure traction forces from the deflection of the pillars made by
cytoskeletal tension of the cell attaching to the substrate. To alter the stiffness of the substrate, we prepared three types of
micropiilars, having the height of 4, 8, and 10 pm, corresponding to 33, 18, and 6 kPa of effective Youngs’modulus. First,
we studied the quantitative relationship between cytoskeletal tension and tenocyte metabolism. Tenocytes harvested from
bovine foot extensor tendons were seeded on the three types of micropillar substrates for 24 hours. At the end of the
culture period, traction forces were measured on a microscope and mRNA expressions for type | collagen (anabolic
marker) and matrix metalloproteinase-1 (MMP-1, catabolic marker) were determined using gPCR. It was demonstrated
that tenocytes on 33 kPa substrate generate significantly higher traction forces and lower expression for MMP-1 compared
to those on 6 kPa substrates. No significant alteration was observed on type | collagen expression. When myosin Il was
inhibited with blebbistatin in separate experiments, traction forces were reduced and MMP-1 expression was increased
significantly. From these findings, it was revealed that tenocyte cytoskeletal tension was regulated by the activation of
myosin |1, and the alteration in cytoskeletal tension strongly influences tenocyte catabolism. We then tried to study the
relationship between TSC differentiation lineages and cytoskeletal tension. However, within the research period, we could
not isolate TSCs successfully. Accordingly, it is the subject of immediate future work to establish the isolation method of
TSCs as the isolation can be affected by a number of biological and chemical factors.




