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Functional analysis of Sox9/Scx-target genes for regenration of shoulder rotator
cuff enthesis
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The aim of this study was to identify the genes which were cooperatively

induced by Sox9 and Scleraxis (Scx) transcription factors, and analyze the functions in regeneration
of enthesis. We generated adenovirus vectors that express Sox9 or Scx, then infected them into
primary mouse mesenchymal stem cells. The cells were subjected to mRNA purification and direct RNA
sequence analysis. Total of 224 genes with Entrez gene ID, which expression was increased by twice
upon combined infection of adenoviruses expressing Sox9 and Scx, were identified. The following gene
ontologies were affected; opsonization, complement activation, calcium-mediated signaling, skeletal
muscle contraction, steroid metabolic process, inflammatory response, regulation of bone
remodeling, and sequestering of actin monomers. KEGG pathway analysis revealed that, complement and
coagulation cascades, neuroactive ligand-receptor interaction, and regulation of actin cytoskeleton

were affected.
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Gene Ontology

( 1) KEGG

%1 : Gene Ontologyf#AfT

GOTERM_BP_DIRECT GO:1903028~positive regulation of opsonization
GOTERM_BP_DIRECT GO:0050848~regulation of calcium-mediated signaling
GOTERM_BP_DIRECT GO:0006956™~complement activation
GOTERM_BP_DIRECT GO:0003009~skeletal muscle

GOTERM_BP_DIRECT GO:0008202~steroid metabolic

GOTERM_BP_DIRECT GO:0002017~regulation of blood volume by renal aldosterone
GOTERM_BP_DIRECT GO:0032354~response to follicle-stimulating
GOTERM_BP_DIRECT GO:0050727~regulation of inflammatory response
GOTERM_BP_DIRECT GO:0007165™signal transduction

GOTERM_BP_DIRECT GO:0021516~dorsal spinal cord development
GOTERM_BP_DIRECT GO:0007565~female pregnancy

GOTERM_BP_DIRECT GO:0030317~flagellated sperm motility
GOTERM_BP_DIRECT GO:0031640~killing of cells of other organism
GOTERM_BP_DIRECT G0:0046850~regulation of bone remodeling
GOTERM_BP_DIRECT GO:0003376~sphingosine-1-phosphate signaling pathway
GOTERM_BP_DIRECT GO:0042311~vasodilation

GOTERM_BP_DIRECT GO:0006936~muscle contraction

GOTERM_BP_DIRECT GO:1902476~chloride transmembrane transport
GOTERM_BP_DIRECT G0:0042989~sequestering of actin monomers
GOTERM_BP_DIRECT GO:0006954~inflammatory response
GOTERM_BP_DIRECT GO:0007166~cell surface receptor signaling pathway
GOTERM_BP_DIRECT GO:0000122~negative regulation of transcription from RNA polymerase Il promoter
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4 18 X2 : Pathwayf##T
KEGG_PATHWAY mmu04610:Complement and coagulation cascades
KEGG_PATHWAY mmu04080:Neuroactive ligand-receptor interaction
KEGG_PATHWAY mmu04810:Regulation of actin cytoskeleton
KEGG_PATHWAY mmu05150:Staphylococcus aureus infection

Crygn Adgral chap5 KEGG_PATHWAY mmu05171:Coronavirus disease - COVID-19

G 7 P2ry6
Nr3c2 ( D

1: Sox9 Ax + Scx AxH Sox9 Ax, Scx AxEE IR & U £ 415 L1 LN L 1=@EF
1: LacZ Ax, 2: Sox9 Ax, 3: Scx Ax, 4: Sox9 Ax + Scx Ax

Crygn Adgrat Nckap5 Bpifc Rgs5 P2ry6
6 2 15 1 08 08
4 15 1 g-: 06 0.6
1 . 0.4 0.4
2 05 04
0.5 0.2 0.2 0.2
0 0 0 0 0 0
1 2 3 4 i 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
Ccdc148 Ppile Nr3c2 Abhd16b Fancd2os Cyp4f37
0.6 0.5 0.5 0.5 0.4 04
0.4 04 0.4 0.3 03
0.4 0.3 0.3 0.3 i e
0.2 0.2 0.2 0.2 ) :
" 0.1 0.1 0.1 0.1 0.1
0 0 0 0 0
i 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 i 2 3 4
Tmem8b Vmnir44 Dtital Tnfrsf25 Grin3b Pkd113
0.4 0.4 0.25 0.15 0.15 0.04
0.3 0.3 0.2 0.03
0.15 0.1 0.1
0.2 0.2 0.1 0.02
04 01 08 0.05 .08 0.01
0 0 0 0 0 0
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
enthesis
enthesis
enthesis

needle-punch

enthesis



3 3 0 2

Jokoji G, Maeda S, Oishi K, ljuin T, Nakajima M, Tawaratsumida H, Kawamura I, Tominaga H, 297

Taketomi E, lkegawa S, Taniguchi N.

CDC5L promotes early chondrocyte differentiation and proliferation by modulating pre-mRNA 2021

splicing of SOX9, COL2A1l, and WEEL.

Journal of Biological Chemistry 100994
DOl

10.1016/j . jbc.2021.100994

Yahiro Yuhei Maeda Shingo Morikawa Masato Koinuma Daizo Jokoji Go Iljuin Toshiro Komiya 8

Setsuro Kageyama Ryoichiro Miyazono Kohei Taniguchi Noboru

BMP-induced Atoh8 attenuates osteoclastogenesis by suppressing Runx2 transcriptional activity 2020

and reducing the Rankl/Opg expression ratio in osteoblasts

Bone Research 32 (2020)
DOl

10.1038/s41413-020-00106-0

Tachibana N, Chijimatsu R, Okada H, Oichi T, Taniguchi Y, Maenohara Y, Miyahara J, Ishikura H, 8

Iwanaga Y, Arino Y, Nagata K, Nakamoto H, Kato S, Doi T, Matsubayashi Y, Oshima Y, Terashima A,

Omata Y, Yano F, Maeda S, lkegawa S, Seki M, Suzuki Y, Tanaka S, Saito T.

RSPO2 defines a distinct undifferentiated progenitor in the tendon/ligament and suppresses 2022

ectopic ossification

Sci Adv eabn2138
DOl

10.1126/sciadv.abn2138.

15 0 6

CDC5L  SOX9, COL2A1,Weel pre-mRNA

36

2021




Shingo Maeda

CDC5L modulates pre-mRNA splicing of chondrogenic genes to promote early chondrocyte differentiation and proliferation

Japan Bone Academy 2021

2021

12 Orthopedic Research Club

2022

BMP ~ Negative feedback ~

35

2020

Shingo Maeda

Evaluation of phosphorylated Smadl/5 expression in a novel animal model of shoulder cuff tear arthropathy

13th International Conference on Bone Morphogenetic Proteins

2022




Toshiro ljuin, Kazuki Oishi, Hiroki Tawaratsumida, Shingo Maeda, Noboru Taniguchi

Establishment of rat rotator cuff tear arthropathy model and analysis of the phenotype

40

2022

rotator cuff tear arthropathy

37

2022

SAMP8

37

2022

(Irisin Atroginl Murfl)

95

2022




tendinopathy Hmgbl

95

2022

Toshiro ljuin, Tomohiro luchi, Hiroki Tawaratsumida, Yusuke Masuda, Shingo Maeda, Noboru Taniguchi

A novel rat model of cuff tear arthropathy: evaluating the role of the glenohumeral capsuloligamentous complex

2023 Annual Meeting of Orthopaedic Research Society

2023

Tomohiro luchi, Toshiro ljuin, Hiroki Tawaratsumida, Yusuke Masuda, Shingo Maeda, Noboru Taniguchi

An extensive gene expression analysis of rotator cuff tendinopathy in a rat subacromial impingement model

2023 Annual Meeting of Orthopaedic Research Society

2023

Yusuke Masuda; Hiroki Tawaratsumida; Toshiro ljuin; Tomohiro luchi; Hiroyuki Tominaga; Shingo Maeda; Noboru Taniguchi

Aged Senescence-accelerated Mouse Prone 8 Exhibits Osteopenia With Increased Osteoid

2023 Annual Meeting of Orthopaedic Research Society

2023




Hiroki Tawaratsumida; Toshiro ljuin; Yusuke Masuda; Tomohiro luchi; Hiroyuki Tominaga; Shingo Maeda; Noboru Taniguchi

Detection Of Novel Myokines Commonly Down-regulated Both In Hindlimb Unloading And Aged Sarcopenia Mice

2023 Annual Meeting of Orthopaedic Research Society

2023

35

2023

https://www.orthop-kagoshima-u.com/
1st Author
http://www.jsbmr._jp/lst_author/426_smaeda.html

(Taniguchi Noboru)

(20626866) @7701)







