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how skeletal muscles find correct tendons to connect during embryogenesis
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The aim of this study was to shed light on to the mechanisms underlie the
muscle - tendon connection formation during embryonic development in mammal. We have generated the
mouse in which tendon progenitor cells were reduced from the embryo, and showed their essential role

in muscle patterning. By analyzing gene expression in this mouse, we have identified more than 20
genes that are expressed in muscle-tendon interface in the embryo. Moreover, gene knockdown using
1Gonad method revealed that loss of function of multiple ligands of a particular signaling pathway
(anonymized here) affected the patterning of hind limb muscles. In sum, substantial progress was
made through this study to understand the molecular mechanism for muscle-tendon interaction during
embryonic development.

Scleraxis



¥ X C—19. F—19—1, Z—19 ({3m)

1. WFERHE S WO 5

FHEEW) O S (REENIERE (LT A CTELENDESN 28 OIS 2
E TR Z D, B IREE A FEB T S 7203 AT EE D 200 LLEOE & 600 LLEDR
WY 72 E S L O RE TR B R A 2R L7e < TI e bWy, 20 A =X NTIF
ENERIo T (1), BIZIZNBICAFAET D 2O M-S S BN EERME L <R s
L2 8E, ZOZOOMBOREDOHEKNEL B D 2 b (MO Bk, XA
RIER ) | TS DO -l B N FEET D Z & (MBI 138V V#iPH 12 u)LLJ:ODHﬁPﬂb\T*r‘>
EEZDLEEIREZLTHD, MHBIEEHIIIIAEE TR S 712 HGF 72 & O 53R 11
of@ﬁ“@@@#m%éﬂé tﬂﬂ%hfwéﬁ(m‘tmmioﬁgﬁwo@%@mﬁﬁ
DFEE ZRET 5720120, BHEEECH < NFOFEOLTIIAR 5 THY AN 5 RT
a wf%%ﬁ£@/7fme L DHIENARARCTH D EE 2 BTz, RGBS IE T
I DEA~DAEFEE S 7L L LT TGFRMFEIE STV (3), BHEEMIZ W THEM
DA ~OERREITRE N 0o T,

2. WO BER

ARFFRITFFHERNY) Tl & A EBH BT o TORWIEDN S i ~DIF IR L 2 B
A= ALEHOENITHZEEBE L, DD, BEFTOROOREEERET D &0
IVLTNIRT T —F TN D ~DIERIGZEOEEM 2R L, BT & mhE )
I TR AERIC I D ZOEREH S T ERET D2 & L Lic, MFERRRESE T
JEERR B Cre 788l~ 7 A (SexCreL-Tg) & Cre &AFHIMMIASEEE ~ 7 A (Rosa26LSLDTA) % #HF
G (L% Sex-DTA ~ U A LB~ 5) . B RE B A IS HIIESE 2 8 X sk RS O P 2 £ o fhfd
MOELEBIZ L T, F72, 2 U=l i Ik 2 %7 2 EEicm <@ mnd o = &
MBS DA A~FHER D WS TND Z k#rwéﬂt@&MMAv?xTi%%%ﬁ@
DOARE D> B U A~OBENIIEFIZE Z o TWD Z &b, FERofERITFHA O KR D 5 U~
OE) & U TOIELWELR - -5 & OfEE ] 1S LEREORT v 7 ThH T &, £
L CHEIITa — DV EAEA RN ME R Z L 2R LTz, Loy L. Al AR AN
ZHEFSC, ENEE D IR, FMEEHNPAE X7 Scx-DTA ~ 7 A Tl Z Dl - 41
%ﬁjzl/f\/led)ﬁi/i VIR RN SN T2720, KR TIIINODORHEEEZHL NI T 572

WCLUF D X9 & 1T72 - 72,

3. WO IE
(U&xmAvWX®mem®%ﬁ
Sex-DTA ~ U AITHIT D BEMEM /32 —= 0 7 BRI - S LBBERIZ VO B Z 50

. RERSIEE - T whole mount in situ hybridization (WISH) 7% CHAE L 72, E11.5-14.5 ©O#FAR
i'OJIU\ Scx-DTA ~ 7 ARIZxt L, Pax3, myog, myh3 @ RNA probe 35 & TN MHC OHURIZ L Y #5
HHNE - FHRHEDALE 2 "k L7z,

(2) Sex-DTA ~ 7 A D n T FE BT

HHR A & EDOM AR 24 5 5 %%Hm#ét@EBS@&xMAvvx%t:ybm—w
~ U A RO B ORI IR I BN AT o 7o, BB T LT 3 T OO B KIFD
zeugopod/stylopod EI A HLEfE, total RNA Zfifitti L. RNAseq AT 21772 o 72, BRI T 1.5 %
LI E 3SR OIS L ORI L (FDR <0.05) 7238 B8 80 2 R8s 7#E& U 2 MeL,
Gene Ontology f##T 1T > 72,

(3) Scx-DTA ~ 7 2 DI BUEBE s D Z2Z R FE BLARAT

THHQ) TR &7 Sex-DTA ~ 7 AZB W TCRELDBBD T 5810 9 B, 2B ¥
— U BARHTH - T2 BIR T2V T WISH 12 K B IBUENT 21T > 7=, E12.5-14.5 OB~ 7 2
RIZ%F L FFLE s FEED RNA probe % VT, AlERE G 23 A S 40 2 IR D Z2 [ 722 8 Bl /N &
— &Rk L7,

(4) Sex-DTA ~ 7 A DI B BNER T OHEREMEHT

HHQ) TR ST Sex-DTA = 7 AZBWTHENBA T2 8I5 70 5 B, MlasMNI W S
AVIIREIFE BEAERIZED 2 2 L A TPRIN BB FEIZ OV T, i-GONAD X2 WT/ v 7 &
U UREVERL L. E14.5 THEA O/NF —=2 7% myh3 ® WISH IC X > Caffifk L=, / v 7
o NAZHT>TiE, /v 7T U NRBROB TlEZe < B S E =T8> 7241 (FO) DED
FENT 24T D BN D — DDA TIT OV T 2-3 AT guideRNA Z %71 - FRFCIEH S5 2
LT Sy B UEROm EETT ol £z, FO STORLEEEN L, EEOT 7 I —iE
fFDREEE ) v 7 X7 ZdToT=,



4. WFERE

(1) Scx-DTA ~ 7 A D PIBL [ D T

Scx-DTA ¥ 7 A TCiX E11.5 T® Pax3 X° E12.5 TP myog DIEHL/NZ — AN 72 o 127
O, BFEA~OBECHII OB B F XN ENH BN E o7, —J7TE13.5 ® myh3 D%
Bz — /%EM5®NMC®%@A& SNy br— vk OBfERERN RO b T
O, Scx MIARRLIT E13.5 LIBBEDFHHED Y —= L T THH T EMNHB ML 72 o7,

(2) Sex-DTA ~ 7 A D5 T FE BT

Sex-DTA ¥ 7 AZBWT o b r—/L XA EIZHBD EVIBIS T3 666, A RICHBLMEN
BAR 72 151 [FIE S iz, AEIEFRELE 72 151 815 171220 T Gene Ontology fi#T 217~ 7=
LA, Scx-DTA ~ 7 AR THAR O 23 FL & 7 JEo#kg 72 & O BB IS 7 O enrich 73
WL IVENT O 4N RSNz, F72, Mfast~ Y 7 A0 BMP & 7 VI 5T A BI5 O
enrich & FLHN72720, 26 ORFOMECIECE R, & 5 WIXEHAT & BEOF BE/ERICEE 53
5 AHEMED R ST,

(3) Scx-DTA ~ 7 2 DI BUEBE s T D Z2E R FE BLARAT

AHFFEHAR I 45 OFAGTIZOWTHRB Y — U ZRGEL., BICREOH 5 L D% 20, Mk
BRIZHBOH L L D% 7 ORFE L (K1), ZHbOHIZIE 7 v— 7 D) b+ ¢
DOFEBLCHEREDHER S 1D b DR FHLO L ONRE Fi, 5% O - R R O AGERRE O
ROFME L 2 DR TH D,

‘ ‘RSe

./ - 1
B
1 BRBR CREA RSN RET

(4) Sex-DTA ~ 7 2 DFEBUZ BB AR T DO REfRHT

AW I 2 DOV 7 FNVARER T 7 7 IV —, 6 BIETIZOWT /) v 7 X0 V% TH5
72 FOBWEET, ~ED/ v 7 X7 (iGONAD ) (2T 8 FIED RS crRNA % [RIRFHZ AV
THHo7eiEtaRnd &, ttbﬁwécﬁNA#mﬁf LD ERLNDIROB WA T D
TEERH UL, £ BREELIE oD 2 DDV S FINRERTF T 7 2 U —ONDO—F O 3 Eis
%%Hﬁ oI BT HE BIEO—HOBKEHONRE —= TS HZ R R L

- (K2), ZOFRBRMT Scx-DTA ITHR~A /L RREDTHo7-Z &b, O AEMIC

u D77 IV —FEEEDO Y 7T RN G35 AIREME SRR S T,

Gene H Genel Genel Gene K@ Gene H Genel Genel) Gene K
WT

| WT WT WT WT | mut  mut  mut |

T

B2 ZARIETF/ v I8 I VRO RN —=0 T &k

<5 | A 3CHR>
1. Schweitzer, R., Zelzer, E., and Volk, T. (2010). Connecting muscles to tendons: tendons and

musculoskeletal development in flies and vertebrates. Development /37, 2807-2817.

2. Bladt, F., Riethmacher, D., [senmann, S., Aguzzi, A., and Birchmeier, C. (1995). Essential role for the
c-met receptor in the migration of myogenic precursor cells into the limb bud. Nature 376, 768-771.

3. Pryce, B.A., Watson, S.S., Murchison, N.D., Staverosky, J.A., Dunker, N., and Schweitzer, R. (2009).
Recruitment and maintenance of tendon progenitors by TGF signaling are essential for tendon

formation. Development /36, 1351-1361.



2 2 0 2

Fukunaga Kanako Tanji Masafumi Hanzawa Nana Kuroda Hiroki Inui Masafumi

27

Protocadherin-1 is expressed in the notochord of mouse embryo but is dispensable for its
formation

2021

Biochemistry and Biophysics Reports

101047 101047

DOl
10.1016/j .bbrep.2021.101047

Saotome Hideka Ito Atsumi Kubo Atsushi Inui Masafumi 21
Generation of a Quantitative Luciferase Reporter for Sox9 SUMOylation 2020
International Journal of Molecular Sciences 1274 1274

DOl
10.3390/i jms21041274

43

2020

2020




Yudai Ono, Tempei Sato, Hiroshi Asahara, Masafumi Inui

Scx positive tendon cells are required for correct muscle patterning in mammalian embryo

Society of Muscle Biology, Frontiers in Myogenesis meeting

2019

42

2019

Scleraxis-lineage cells are required for correct muscle patterning

54

2021







