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Potential function of Scx+/Sox9+ cells as prqgenitor cells in rotator cuff tear repair in rats
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Abstract of the Thesis

Background and Purpose: Tendons and their attachment sites to bone, fibrocartilaginous tissues,
have poor self-repair capacity when they rupture, and have risks of retear even after surgical repair.
Thus, defining mechanisms underlying their repair is required in order to stimulate tendon repairing
capacity. Here we used a rat surgical rotator cuff tear repair model and identified cells expressing
the transcription factors Scleraxis (Scx) and SRY-box 9 (Sox9) as playing a crucial role in rotator
cuff tendon-to-bone repair. Given the challenges of establishing stably reproducible models of
surgical rotator cuff tear repair in mice, we newly established Scx-GFP transgenic rats in which Scx

expression can be monitored by GFP.

Methods: We used 3-, 6-, and 12-week-old ScxGFP transgenic rats that underwent unilateral
surgery for supraspinatus tendon repair immediately after transection. At 2, 4, and 6 weeks

postoperatively, the rats were euthanized; the histological morphology and Scx and Sox9
 localization at the healing sites were evaluated via toluidine blue staining, alizarin red/alkaline

phosphatase staining, and fluorescent immunostaining for GFP and Sox9.

Results: We observed tissue-specific GFP expression along tendons in developing ScxGFP
transgenic rats and were able to successfully monitor tissue-specific Scx expression based on GFP
signals. Among 3-, 6-, and 12-week-old ScxGFP rats, Scx+/Sox9+ cells were most abundant in
3-week-old rats near the site of humerus bone attachment to the rotator cuff tendon, while we
observed significantly fewer cells in the same area in 6- or 12-week-old rats. We then applied a
rotator cuff repair model using ScxGFP rats and observed the largest number of Scx+/Sox9+ cells at
postoperative repair sites of 3-week-old relative to 6- or 12-week-old rats. Tendons attach to bone
via fibrocartilaginous tissue, and cartilage-like tissue was seen at repair sites of 3-week-old but not

6- or 12-week-old rats during postoperative evaluation.

Conclusions: Scx+/Sox9+ cells may function in rotator cuff repair, and that ScxGFP rats could
serve as useful tools to develop therapies to promote rotator cuff repair by enabling analysis of these

activities.
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[ B# ] ROB~OMESBETHIRMBTAMIT R LD BSBERNMMEC HABOBEETT

AERROBRELSDE, LIzA>T, ROBELRET 510 EROBEBEDEENLETHB, SoxGFP
BEFHEETITIADBEREBEEET LERNETHET. B-KEMBEY—H—THS Scleraxis (Scx)
HBEU SRY-box 9 (Sox)FBMMH ERDIEEBRICHST HARMERELIA, YVATEIAZEN R
REEE B OBEBREDFHEN R TH ol SEH12IT SoxGFP Tg SYMEHIIL. BIRAMBRELEEROBHE
BRRIZET Sex BEU Sox9 HRMID SEE L1,

[ A% 13,6, 12 BERD ScxGFP Tg Svh Dk EFHEE IR LIBMRISEMZEITL =, i1k 2. 4. 6 BTEREE
EITVABZERRL, BB T VLR TR IERIUERYT F a0 EL -, HE 2B TEBESOBER
4 8E. Toluidine Blue (TB) & TIEE S DIRMEE F AL, alizarin red/ ALP ZBTHRIES LU ALP SFHEIZDIVT
EHEL . Scx & Sox9 MBTEICDULNTHL GFP HiiREH Sox9 MAZE AWV - EREZ B THEL .

[ #£8 | ScxGFP Tg SYMDRBBREICE T, BISA>THEFEML: GFP RREZHREL. GFP T FILICE
DNTHEIHENS Scx RBEBEETDHILITRULIZ, 3 B, 6 BE. 12 BED ScxGFP Tg SYMDHT,
Scx+/Sox9+#IRE (% 3 BER DS CRARMEIC LB E AT E T HEMIMEICRIE<TFELA. 6 B © 12 B
NSy TIEEEBLICABICDBROERNERS NIz, RIT, ScxGFP Te SvhEAVBEREETTILERELE
ECA, MR DOBESAMATIE., 6 BEHL 12 BEHOSYMNILERT, 3 BEHOTYNTRE D Scx+/Sox9+lild L ER
BIhfz, BIEBHRXEBEEEENLTRICHEL, BEHRERIL 3 BHOBEBLTRONA. 6 BE® 12 8
BOSYLOH%IETIERSh AT,

[ #5354 ] Scx+/Soxo+#fE (T BERBEICEEL TS AREMEAH Y. ScxGFP Tg SvbIRIRIEEZRET Hiak
EEBERTA-OOFRALY— VLA RENH D, '



