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BREMIL, Fox OIREDO T T 30-40%% HO 58 H Th V. FhiO D 325 IEF Rk
RaDE A F X 7 Ip¥E5H - 434k - e - G WEFEZ 1 5, Paired Box DG ThH 5
Pax7 % F&HL T 2 ihfar 2 M (MuSC: Muscle Satellite Cell) (%, HAEROEATORESE -
VERAR T O FFARRE IS IV TR LW BRHE & A3 2 B A E A O #fiid Td 5

(Charge and Rudnicki, 2004), #8155 L CUWNZRUNEAR D465 Tl iy 2 A0 e | 3 A e
% PR T JL R & A OB O N AFTE L, AR D Go # (F L) THERF S
TW5 (Mauro, 1961), TN, A « FOEFIEMERF ICLERTZD, T O
1 HHE R AR AR B I LS RS F TR B W CIRBEERRE D — D> Th 5, Mo s & [
B, A ML O R L HIHER LB 0 FREIIIR 2 [T BT > TE TV DM

(Baghdadi et al. 2018; Cheung and Rando. 2013; Yamaguchi et al, 2015). =D —2M,
Fox BNEIE LAY b =% K (CalcR: Calcitonin Receptor) TéH 5, LrL., =D
T 7T NVORFEITELEH NI T2 (Dumont etal, 2015),

B RE 2 T2 JEBRAOIFZEIZ 0 | TGO Bl OARE DD AR el & > 7 s
REEEIIB 5202 24T % (Dhawan and Laxman, 2015), EFIEIRBE~DEITIZIEL TORC1
(Target of rapamycin complex 1) & PKA (Protein Kinase A) O#If| A LETH Y | W FrIEH]
2> D FJE H~D FEITIZIX TORCL & PKA DiEMA LA X3 L% (Grayetal, 2004), M
FUEAMIIZ W TS, MFLSH TORC1T (MTORCL) DA 0D Bl &Pl Z 45 1T 5 2 H LS L
SNTWD, F7o, BRARERHIIZIZ 35U T mTORCT DOIEMEILIE GO i oD i i il e o iy 2
A% Galert & FEIND GO W& GL IO ORBICHATSE D, DF D, EBEREFIER,
FARERHIL D GO HFERFIZ ISV T H mTORCL OHIFIALETHSH EE 2 Hd (Gan and
DePinho, 2009; Rodgersetal, 2014), — /5. GsGTP & ¥ /X7 H a7 2= b (Gas)
a— NI ABIFOMERERESZLZRIT, b FOEMEE CHEIZHE IS (O'Hayre et
al, 2013), Gas DIREKAYLHEREIL, PKA ZTEME(LT 522 L TH D, 2F V| #Hildz Go M
RS, MIRRE ] O HELT Z I 2 72 O I EEREIAIRE Gas-PKA il 2 BT 9~ 2 0 B VE DS /R
ENTWD, LaL, Fx OLIETOWSTIL, CalcR O Fitd PKA & [EMEAL) 23, fif
SRR O LR EE 2 HEFF 9 D FIRETE 2 AS L T D (Yamaguchi et al, 2015), Z D729,
B RO FLEN ML C D PKA OFE & s 2RO §F L FIHERF 235 1T 5 PKA DFERITIE,
FIENR®H D,

G Z U\ IR (GPCR) Th 5 CaleR 1E, Miffr 2L O FF IE IR AE CThy R
FICFEBL S AL, i 2 AR OTEPEILIZ A CaleR ZEBLIZBEE 2835 (Yamaguchi et
al, 2015), MHfETEAALCTO CalcR BiaTOXKBIZL Y| 1) HfEMEEORD, 2) M
fa JE BB E S s - O R B A BN, 3) = v T Dl 7= i AR OB N7 ENEER X
5 (Yamaguchietal, 2015), i, & X7 T AD 7 N—7 L OILFEIIZEIC LY
CalcR YW FLLTaT—o v (Colv) ZAE L, MM o IR & L
T ColV-CalcR ¥ 7 F VO EEM: 47~ L7- (Baghdadietal, 2018), CalcR I Gas ZfE&
572, Gas {KAFME cAMP Z 4 L 72 PKA DIEE(LIE, ColV-CalcR & 27 F /L DIEAERI 72 Tt
VTNV TCHLH D, PKA Db — KRS — 7y FTh D cAMP IRNEEHE S Z
X278 (CREB) 1%, i Mipu i b WIMER IO R & e 2 Rl S e nFERHE SN T
W5, ZiuE, PKADREDOEIEH S 71 & L TEIWTWAEAIZIX. PKA IZ CREB LIS+
Doy F a2 fERNC LT D ARt 2R LT % (Liand Fan, 2017),
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Hippo ¥ 7 /MR ERIRIT. st A X Omil4E, AfEiE, P RIcBs W CHEER

HE 2 57 LT 5 (Yuetal, 2015) . BHFLIE D Hippo £ TlE. mammalian Ste20-like kinases
(Mst1/2) & large tumor-suppressor kinases (Lats1/2) 73, F&FatEs o728 & L CEH

T DG a7 7 F_X—H—"T 5 Yes-associated protein 1 (Yap1) Z i Hid % (von Giseetal,
2012), Hippo #&#& X, GPCR, H¥MMIHIIL, AT v 7P Ninl, S SEAhv 7 Fn
2L > CTHIEI LTV D (Mengetal, 2016), W< D OHFZEIL, Yapl OIEMEAL N5 bHH
fa oo A pa B HA(E 1k 2 figBR 5 Z & 27~ L (Benham-Pyle etal, 2015; Xinetal, 2013;Zhou et
al, 2009) ., Yap1 {EMEDSME A O EATICERER 5 L T\ D Z & 2RI LT\, SbIiZ,
Judson O [ IAHAMAL DHEFHIZ 35T % Yapl O EE 72 5E | & #is L T4 (Judson etal,2012)

Z 2 C, WEEF I EMICE T D CalcR O Rty 7 ViR Z B9IZ, 1) PKA
DEOFFIEH > 7L & LT CaleR O Rt TEWV TS D 7> 2 2) Lats1/2-Yapl #EFE 5 PKA
DIEH) T 2 EREET 5 Z & & BRITHIFE 21T o 72, T ORER, CalcR-PKA-Lats1/2-
Yapl fREE S AT AR 1T A8 L 7 TV ORE TH DAL B LT T2, FL
MXELTIZICELED D,
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B—F HEEMEOBFENZRIEHLIZEIT D PKA OBEREARNT

o
3

CalcR 1% Gas & 9" 5 GPCR TH V. PKA NZ D Fift & L CHERET 53 CRifis 240
OFF LA A2 HERF T D5 R % 2015 412 L 7= (Yamaguchi et al, 2015), L22L., 246
OFERITR TIHER| - #5842 V72 invitro DFEERTH o728, invivo TOWRER)ZRFE
R METIH -7z,

Z 2T, ETEADIT PKA M FHHT R OF IR BE R EEZ Rl 30 E 50k
RET LTz, 2% 7 = ARIFI DO i 2 ARBRRR S22 CreERT2 % 8 B9 % Pax7CreERT2
& PKA Ot 7= h (PKAC[a]) ZFELTH N TV AV 2= I/~ T A LRR L,
AT AR A 22D F B X T T = RAFRY 7R PKAtg ~ U A & /ERY L 72 (Figure 1A) . PKA
OIS 7 2= FOBEINE, FIEHY 7 2= MZED cAMP {RIFHTENELZ /31 /XA
L. PKA O TPt Z{EMHbT 2 FERHE SN TS (Antosetal, 2001), PKA-tg ¥ AT X
51T, ROSAYFP LiR—# —~ 7 A% Rl 5 2 & C, MRz YFP THEEE LD PKA
ERBT LU AEER LT,

ARHEBR T3 T BB Single myofiber ¥4 W T2 i 24T - 72 MLERSAAOMRAT & Fois L 7=,
HAHfE Single myofiber Y50 A U v M, fifi 202k Bg 282 TXx, ~ 7 AR
HrZIIARm & ehiil (BEMEOFH S, ~ U RAHULR L) IZBWTH, BEEOmWT —4
ERGDHZENTE S, £, M L0, 22 b — L OBED /T 530780
720, EEHICZBOLTHENL TS,

ARFECIE B 72 i 2R O § (L0 SIS I~ DRAITIC, PKA D3MERET 2 2% RRGE
L7,

B EEBAEL B

A
Elcatonin (Eel calcitonin) [ZfE{LAK~7 7 —~ (Tokyo, Japan) 2>% ., EdU (% Thermo Fisher
Scientific 7 b ENEHEA LT,

<A

Pax7-CreER™ mice . ROSA-YFP mice (3 Jackson Laboratory (Bar Harbor,ME) 7> & i A
L7-, C57BL/6Jmice | HAF ¥ —/L X+ U ,N\— (Yokohama,Japan) 7> EA L7z, PKAC
[a]% Cre (KIFCHELT 2 N T U AV = = v 7 < 7 ALK R R SN ARAT 57 57 R
S PIIEZ AL PMER UTc~ U 2 2 S & TIHW,

Ve ) I T
PKA-tg mice D= / Z A B ZIFFERBKD genome DNA Z M /= PCR {EIZTIT
- 72, PKA typing FW ( GAGCGTGAAAGAGTTCCTAG) & PKA typing RV
(CAAGTTTGACCAGGAACGG) @ primer X7, & 5\ L Pax7CreER™ forward primer
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(5’-ACTAGGCTCCACTCTGTCCTTC-3) s Pax7CreER™  reverse  primer  (5’-
GCAGATGTAGGGACATTCCAGTG-3") @ primer , ROSA-YFP (Zxf L Ci& Common (5’-
AAAGTCGCTCTGAGTTGTTAT) . Mutant (5’-AAGACCGCGAAGAGTTTGTC) . WT(5’-
GGAGCGGGAGAAATGGATATG) primer X7 Z U T PCR 4TV, 2% 7 B —A T )L
Z W TESKE 21T > 72,

Tamoxifen ¢ 5-1Z X % Cre recombinase D FEBLFHE

Sunflower seed oil (Sigma-Aldrich) % H T #&REE 20 mg/mL @ tamoxifen (Sigma-Aldrich,
St.Louis, USA) Z % L7, % L7-¥&#K % adult mice |2 300 pg/g body weight D & T 24
RpflfEl 2 BRI S LT,

~ U AERER O OB RO B R O Yefa ik

Y UANOLRIEMGAHEBEL, 37C  IZRIE L72 0.5% collagenase type I (Worthington
Biochemical Corp, Lakewood, NJ) 1 C f2XMNTIE LN 90 A v FaX— KL
7co £ D%, horse serum (Sigma-Aldrich) T=— % DMEM-low glucose (Sigma-Aldrich)
AN~ KU T 4 v = (Greiner Bio-One) (2B LEXy T 4 73252 L TH—FH#kR
MeEAFFTo, HABEEE O H— i 2 Yt 9 5555133 <2 4% PFA (paraformaldehyde) T
10 731 »F =2_X— |k L7z, 58T 55451 horseserum C 22— L&, HFHEGHE (55—,
BECF L) & AN7- non-treated dish IWAKI) (2 L 37°C COy A > F 2 _X—H —
THE#E L7, H— M 2 FLEAI TR 555513 all free @ high-glucose Dulbecco’s
modified Eagle’s medium (Sigma-Aldrich) % VN TRHEAIZ AR L7-B5Hi© 2 WfiEq &%
\Z LREHIE TR 21T o 72, Bi##& T 1 4% PFA (paraformaldehyde) C 10 771 ¥ % = X—
N U7z, Yefhld Permeabilization buffer (20 mM HEPES, 300 mM sucrose, 50 mM Na Cl, 3
mM MgCl, 0.5% Triton-X ) C 30 %3, Blocking buffer (5% FCS, 0.01% Triton-X/PBS) T 1
R SRIE CA > % 2X— b L72#% Blocking buffer TR L7z 1 wPih%E 4C T—Bu
S ST, DIBRRIERIRICHE U CTAT o 72, Hnz 10 2 WRPUAIT Tablel, 2 1R L7z,
RITEOLEEMSE D BX-X710 (Keyence, Osaka, Japan) THzE L 7=,

Table 1; Primary antibodies

o ) ) Application
Antibodies Clone Ig type Conjugate Supplier o
&Dilution
. . SICGEN(ABO | IHC: x1000,
Goat anti-GFP Polyclonal Unconjugated
020-200) ICC: x1000
Thermo Fisher | IHC: x200
Rat anti-Ki67 SolA15 IgG2a.K Unconjugated | Scientific ICC (SMF):
(14-5698-82) x200
Table 2; Secondary antibodies
Antibodies Conjugate Supplier Application &Dilution
Chicken anti- ThermoFisher
Alexa Fluor 647 o IHC: x1000
rat IgG Scientific
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Donkey anti-
goat IgG

Alexa Fluor 488

ThermoFisher
Scientific

ICC: x1000

Capillary-based immunoassay

AlAE % 10 mM Tris-HCl (pH7.5), 150 mM NaCl, 1% sodium deoxycholate, 1% TritonX-
100, 777 —YHEAIS 7 7/ (Roche, Basel, Switzerland) . 3 L OV A7 7 X —E [l
=& A7 7/ (Roche) FWHRIZ CIRFR LTz, # > /37 EIRFEIL. Pierce 660nm Protein Assay

(Thermo Fisher Scientific) % {# /48 LlE L 7=,
buffer) T, KT NDF X7 ERRE% 0.5 mg/ml IZFRFE LT,

EHAT-HEI*YET Y

0.1X sample buffer 2 (Proteinsimple, sample
Frezl—
—EXIKE > AT L Wes (Proteinsimple) ZfiH LT, ¥ /37

B DoyEE & M A 1T - 72, Compass software (Proteinsimple) % T, v 7 /L0 JE &fif
WEITo 7 FHWTZ3IK L Table 3 1/~ L7,

Table 3: Primary antibodies

. . . . Application
Antibodies Clone | Ig type | Conjugate Supplier o
&Dilution
Mouse anti-PKA[C « ] . BDTransducyion IHC: x1000,
. 5B IgG2b | Unconjugated .
subunit(clone 5B) Laboratories™(610980) | ICC: x1000

ST

HAEZEMEIT Student’s ttest TITo72, 3 HELL EOHE DA
analysis of variance (ANOVA) ® Bonferroni test (vs control) Z U 72,

0.05) & L<IE 1% (p<0.01) & L7,

non-repeated measures

EKHEE 5% (p<




F2H PKA-tg ~ 7V AHZEOHEEMIIZE TS PKAC [« | X /7 BORBRE

PKA-tg (Pax7CreERT2::PKA-tg::Rosa-YFP) ~ 7 A & Control (Cont: Pax7CreERT2::Rosa-YFP)
~ 7 AT tamoxifen & $¢5- L 1 WM i MR 2 BLEE Uf#MT 217 > 72, Capillary-based
immunoassay (2 X D i#HT 235 272 o 72k R, Cont v 7 AH KR EMIZ L D PKAtg ~ ¥
A T EMAIERT 2 fi5D PKAC [a)D & /37 BFBLA LT\ D Z &3 R CE 72 (Figure
1), U, 2O~ 2AZHWTEREITS T,

A
Cont PKA-tg

PKAC[a] | mes == B B0

S D AR N
¥ o5 A% 3
PP

Signal intensity

Figure 1

(A):Expression level of PKA catalytic subunit a (PKAC[a]) in freshly isolated MuSCs
derived from Cont or PKA-tg hind limb muscles. An equal amount of total protein was
loaded for each sample (n=2). The values indicate signal intensity.



BI3H HEEMROBRBHREEIICEIT 5 PKA OKH

WIZHEEMEO B RO RSB T2 PKA OEH Z et L7, PKA-tg
(Pax7CreERT2::PKA-tg::Rosa-YFP) ~ 7 X & Control (Cont: Pax7CreERT2::Rosa-YFP) ~ 7 A (T
tamoxifen % 5- L. 1 #1252 single myofiber 1£ T Ki67 M3 HLI L OV EdU HL Y A Z~
DM 24T > 7= (Figure 2A), Ki67 (ZAAcE ] Go WILIAMZ R BL T 2 HH~— I —TH 1 |
EdU I% DNA OBRIEFICINV IAEN DT I VT FHur/Thsb, 20, Kie7 EPEIL Go #
OFIEHLTH v | EdU BEMEITAIIEIE 2 BlAs L TR WHIRL CTh 5, R (LA 8l
290 HIYT, Ktk 36 FFfHl & 48 FFM T2 2 o7, Z DGR, Cont TILHLAE
L 7= e 2 36 eS8 7~ 5 LT T T O RN Kie7 B (Figure 2B) F 721X
EdU B5tE (Figure 2C) 12722 DIZHF LT, PKA-tg Tld, Ki67 fEMEE 7213 EdU BEMEDEIA 2
HEIZEWZ Lo 72 (Figure2B,2C), LA L., PKAtg ZFRELEHETH, 48 FrfiCIx
Control @ 36 FFfE] D F & [AARIZ 90% O i Ml 25 Ki67. EdU BRIz > 72,

I 2RISR Z O/ A4 AR RT 2 ERHMEIh WD, £ 2T,
Bs4% 36 KFfk Offis 2/ O A X & & LTI-fER, PKAtg ~ 7 Afipfi 2fla 0¥ 1 X
I%. Control i 2 L Il L THEI/NESWEE Th o7z, L EORERIL, PKA X551
B0 B R RIEE L ZLE L T Db Tided, BIEIE2ERHLMNI /-T2,

A

-
N ,|, /36-48 h
>10 weeks /@ /) )
—> /) —>Fixed
Cont: Pax7¢eER™+:Rosa-YFP //5/
PKA-tg: Pax7ceER12+:: PKA '9*:: Rosa- YFP

® Cont O PKA-g

© p=0.0003
@ a5, p=0.003 160 —
gl — __ 140 ==
a & 120

L 95 E

2 % =2 100

£ 20 o

8 s p=0.016 % = <t
3 — 3 ® L
T 10 O

5 s X

= & é

& 36 hr 48 hr Cont PKA-tg



C

DAPI YFP EdU @ Cont O PKA-ig
w P
- @ 60 ,D:i5x 10° 140 p=4.9x 10°
= kil
o s ) — 120
@) e o
& 40 p=0.0006 g 100
c o 80
w 30 (f - @ (9]
4 o eo{ M i
g o 20 & 8 40 c =
< 3
X § 5 o< 20
—_— O — 0
& 36hr 48hr Cont PKA-tg

Figure 2
(A):Experimental scheme for analysis of PKA effects in MuSCs on cultured single
myofibers derived from Control (Cont) or PKA-tg EDL muscles 1 week after Tamoxifen
(Tm) injection.
(B,C):Immunostaining of MuSCs on cultured single myofibers with anti-YFP and -Ki67
471 antibodies (B), or with anti-YFP antibody and EdU (C). Nuclei were stained with
DAPI. Scale bar: 50 um. Dot graph shows the frequency of Ki67- or EdU- cells in YFP+
MuSCs on myofibers from Cont or PKA-tg mice after 36 or 48 hours of culture. Bar
graph indicates the average cell size of YFP+ MuSCs on myofibers from Control or
PKA-tg mice 36 hours after culture.
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a4 BHEEMEO BB LIEMEIZIIT S Elcatonin OZhE

[FREDFEER % single myofiber 112 XL 1 BB L 7= Control (Cont; Pax7CreERT2::Rosa-YFP) 75
HRAEZ U T, CaleR ligand T& % Elcatonin % VW CTHiGE L 72, Elcatonin % & Tel% i CTES
7% 36, 48 R[] O H— O #HE LA 2L Kie7 £ 7213 EdU B Y IAZ ORER A 1T o 72
ft S, Elcatonin & PKA-tg & [RIERDZNFEZ IS 5 HENH 5L 72572 (Figure 3A-C), LA
FORER LD . PKA DS CaleR D Fifit & LT, fiffr i o> B &) e g AL 2 M3~ 2 m6E
PEAIR < TRIB S LT,

A

Tm Culture w/o elcatonin
r& Yy 1 wks
l 36-48 h
>10 weeks _ p /
/e -
Cont: Pax7cEA™+:: Rosa-YFP @ _’/;r — Fixed

@ Non O Elcatonin

o P=16x10° p=8.5x 107
= 8 50y 160
[=] B, s 3) — 140
- % 40 CE 120
w 3
> a0 © 100
= B
- g p=0.0014 @ @ (32]
= 5 20 = T 60 1 1
= 2 & C o
o g
© 10 & %) e
(&7 I~
s © 20
o S] ,
3 36hr 48 hr Non Elcatonin

@ Non O Elcatonin

% 60, P=0.0002 140, P=0.0001
L gl
5 =
3 120

= =9 & p=0.0s )

L0 S 100

S a0 g

o B ™ ™
s —_ O 40 < =
8 210 % 20
I e 0 0

2 36hr 48hr Non Elcatonin

Figure 3

(A):Experimental scheme for analysis of elcatonin effects in MuSCs on a cultured
single myofiber from Control mice 1 week after Tm injection. Freshly isolated
myofibers were cultured with or without elcatonin for 36 or 48 hours before fixation.
(B,C): Immunostaining of MuSCs on cultured single myofibers with anti-YFP and -Ki67
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antibodies (B) or with anti-YFP antibody and EdU (C). Nuclei were stained with DAPI.
Scale bar: 50 um. Dot graph shows the frequency of Ki67- or EdU- cells in YFP+
MuSCs on Non- or Elcatonin-treated myofibers after 36 or 48 hours of culture. Bar
graph indicates the average cell size of YFP+ MuSCs on non- or elcatonin-treated
myofibers 36 hours after culture.

FSH /ME
O Wit EMMIaAE SR OFER O PKAtg ~ 7 A 2 ERL L 72,

O PKA DIEFMEALIE, CaleR &7 F/LAEBRIC A ML O B FER 22T ML A2 B IE S H 72,
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5 5 calcR XIEHHEMBOEFILHIREIZEIT 5 PKA O invivo TORE

CaleR ¥ 7 F/VRIEIZ I 1T 5 PKA DFEEI 2 & BIZHEFET 57212, PKA-tg & CalcR-cKO
(cKO; Pax7CreERT2 / + :: Calcr flox / flox) ~ 7 A % AZHd & T, CalcR-cKO :: PKA-tg (cKO-PKA)
v AEVERL LT, 2D~ v AT tamoxifen £ 5L, 2 I single myofiber 15, #2/%

MRk, 7 —H A A R U —Jk Real-time PCR 72 & & W CTREIT 21T o 72,

51 HE KB TR

<A

C57BL/6J mice X H ARKF ¥ —/L X « U X— (Yokohama, Japan) 7Bl A L7z, Calcr-floxed
mice [T & MER L 72 R#t & V72, PKA-tgmice, Pax7CreER™ mice, 35 JX U8 ROSA-YFP
mice [T —FE, 1 HlZFE L7 mice MWz,

Ve ) AT

., B 1ENCRE L2 FIEICHE L TfT o 72, Caler-floxed mice (Zxf L C loxp forward
primer (5° -CAACTATACTCTGTGCAACGC-3’ ) & loxp reverse primer (5 -
TAATACGCTTCAGAAACC-3" ) @ primer &> M & W7,

Tamoxifen 512 £ % Cre recombinase £ DR FIE
B NS LB Tt 72,

~ 7 AERET O OH—ARRHE O BEE R O Yetadh
W E1EICER L FEICHEL TTon, 2 OETHI-ITH W R FLARIT Tabled
It L7,

Table4 Secondary antibodies

Antibodies Conjugate Supplier Application &Dilution

Donkey
anti-rat IgG

Alexa Fluor 568 | Molecular Probes | IHC: x1000

~ U AR R AN O FR B E K O flow cytometry {51 K D HURE - fEAT

~ U AFREH A USRS MR A D PR 2%, 2~3 mm [UGIZ72 % K9 Iany
ITIVF L, IFLEMEZ 0.2% collagenase type 11 (Worthington Biochemical Corp.,
Lakewood, NJ) {Z 3 mL/g muscle weight & 72 % J 928 L7z, 37C T 60 7rff], A& —
F—THILEEZ, 18G OEHNEIL LV P2V TERyT 7 L, 51T 30
SRR L=, PBS 22X CHINLFA B Ay 2@z, 1700rpm, 4C. 10
i L L72%,  EiEZ# T modified ACT ¥k (Tris-buffered ammonium chloride) (17
mM Tris-HC1 (pH7.65). 0.75%NH4Cl) % 1mL X, R T 1 A rF ==k L7,
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2% FCS/PBS % 12 C modified ACT &% A L T 1500 rppm, 4°C, 5 ZyfilE L L7z,
HEZOMMZ T CD31 ik, HT CD45 Hifk, S Pica-1 ik, HLSM/C-2.6 Hiik LK LT
30 RIS S H 72, £ D% allophycocyanin conjugated streptavidin (BD Biosciences, San
Diego, CA) LK LT 30 RIS S 7z, HWHUADFERIT Table 5 (28 L7z, Bk
&G S HT-Hf %2 2% FCS/PBS ([ZW&# L 2 ug/mL (2725 K 9 propidium iodide %
Z 7=, MIfEIX FACS Aria I flow cytometer (BD Immunocytometry Systems, Mountain View,
CA) TY—7 47 L7, fHriL FACSDiva™ software (BD Biosciences) TAT > 72,
Satellite cells (% SM/C-2.6(+)CD31(-)CD45(-)Sca-1(-) 77 I #EHME S 41T 5, ROSA-YFP::
cKO mice X OZD = bu—/L~ T 2ADEEF, MEERZ ACT ik TLE L 721
IZ 2% FCS/PBS IZ/&# L 2 pg/mL (2725 X 9 propidium iodide Z/NZ ., EFLO flow
cytometer, software % VT FITC [t s Y —7 4 27 LTz,

Table 5; Primary antibodies and reagents

Antigen Clone Ig type Conjugate | Supplier Application
BD

CD31 390 Rat IgG2a, « FITC . FACS: x400
PharMingen
BD

CD45 30-F11 Rat IgG2b, « FITC . FACS: x800
PharMingen
BD

Sca-1 D7 RatIgG2a, « PE . FACS: x400
PharMingen
Ref) Fukada

Satellite cells SM/C-2.6 Rat IgG2a Biotin et al.ECR, FACS: x200
296,245-255

Real-time PCR

B @ LightCycler 8 i# 7 = — 77 (Roche Diagnostics, Mannheim, Germany) (Z i 24 (Z A7 L
7= cDNA ##% 1 uL, 2x SYBR Premix Ex Taq (Takara) % 5 uL, 10 uM 77 A ~—
(Forward 4, Reverse #4) Z# 4 0.2 uL (FXIREE; 0.2 uM) 372,  DNase-free water % 2.6 uL
WINL7-1%. Applied Biosystems Step plus qPCR cycler (Thermo Fisher Scientific)% VT H
B fn T & E &M L=, WNEREEE & LT, Gapdh (glyceraldehydes-3-phosphate
dehydrogenase) i#fs¥ % L < (% Hprt (Hypoxanthine-guanine phosphoribosyltransferase) %
Wiz, EEICHAWET T A ~—IF Tablel (R L7z, FHEEICHERBRERTO PCR
PEMZAF D728, RIEICRLHE L 72 RT-PCR JEICHEL T HMFEM OHIE 21TV, Wizard
SV Gel and PCR Clean-Up System (Promega Corp.) % T, #fFEICEVER L=, RE
WMHDTZ A ~—IF Table2 TR L7z,

RT-PCR

Total RNA 3 Qiagen RNeasy Micro Kit (Qiagen, Hilden, Germany) % F\>CHiit L7,
cDNA %13 QuantiTect Reverse Transcription kit (QIAGEN) # i\ 7=, Wi b ifsfiF i
PEWERERTT 572, PCR IZA K L7 cDNA & Filfs FIZRERAY 72 primer 2 W TiT-
77 HWT7Z A4 <—I% Table 6,7 IR LTz,
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Table 6; Primer Sequences for real-time PCR

Gene Sequence Size
Forward 5’-TGTCAAGCTCATTTCCTGG
Gapdh 156
Reverse 5’-TTGGGGGCCGAGTTGGGATA
Forward 5’-TCATCATCCACCTGGTTGAG
Calcr 288
Reverse 5’-GCTCGTCGGTAAACACAGC
Forward 5’-GAGTTTGATAGATGCTGACC
Ccna2 129
Reverse 5’-TATCCAGTCTGTTGTGCC
Forward 5’- CAGAGTCATCAAGTGTGACCC
Cendl 196
Reverse 5’- GGTGGCCCTCAGATGTCC
Forward 5’-TTCAGTGAAGATCTGTCAGG
Ki67 328
: Reverse 5’-AGACAAATTCGCTGAATTGG
Forward 5’- CTTGACAACGGTGAATGG
Ccenbl 131
Reverse 5’- GTCATGTGCTTTGTGAGG
Caid Forward 5’- CACCTCCAGAGCTCTTAGCC 1o
Reverse 5’- TTGTACACCGTCCCATAGGC
Table 7; Primer Sequences for standard
Gene Sequence Size
Forward 5’-GAAGGTGGTGAAGCAGGCATCT
Gapdh 365
Reverse 5’-GTATTCAAGAGAGTAGGGAGGG
Forward 5’-GTCGATTGCTGCTTTGTTGCTTCC
Cal 365
e Reverse 5’-GTGATGGCGTGGATAATGGTTGGC
Forward 5’-CGAAGTTTGAAGAAATATACCCC
Ccna?2 355
Reverse 5’-GTATATCCAGTCTGTTGTGCC
Forward 5’-CAGATGTGAAGTTCATTTCC
Cendl 423
Reverse 5’-CTGGTAACAACATGTCCC
Forward 5’-GCTGATGTTGTAAAACTTGG
Ki67 379
: Reverse | 5-AGACAAATTCGCTGAATTGG
R ek | e g sa)

B RS RS RURH TR A 22 32 T Al L 7= isopentane (Wako Pure Chemical Industries) ' C

G SETERI L 72, ~ v ZH()

& A= A7

=)

D PGB 2 A FRMEI e L CHEELS 6 um (2]

L. 4% PFA (paraformaldehyde) 1T 10 731 »F2X— L7z, £ FaX— g

5% skimmilk T 1 B~ 0 v &2 7 %2170,
W 1 RBUAIT Table 8 (2R L7z,

1 WPiik%z 4°C CT—Ms S8, H
1 IR & S S 721% Alexa Fluor® 488, Alexa

Fluor® 568 =227 — h® 2 RHLA (Molecular Probes, Eugene, OR) % =R T 1 [FF
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MG S W72, HW2 2 WPUAIL Table 9 127Kk L7z, £ AIZIE Vectashield (Vector
Laboratories Inc) % M\ 7z, Yetaf@ i3 EBAMMELD fluorescence microscope BX51
(Olympus, Tokyo, Japan) /)& DP70 CCD camera (Olympus) TH#1%2 - #RE L7=,

Table 8: Primary antibodies

o ) ) Application
Antibodies Clone Ig type Conjugate Supplier o
&Dilution
. ) ICC:x2
Mouse anti-Pax7 PAX7 IgGl, « Unconjugated | DSHB
(supernatant)
Rat anti-laminin e 2 | 4H8-2 IgG1 Unconjugated | Alexis IHC: x200

Table 9; Secondary antibodies

Antibodies Conjugate Supplier Application &Dilution

Donkey
) Alexa Fluor 488 | Molecular Probes | IHC: x1000
anti-rat IgG

Donk
omkey Alexa Fluor 568 | Molecular Probes | ICC: x1000

anti-mouse IgG

i ET AT

Pavan

B, B 1EICEE LI FIEICHEL TITo 72,
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% 2 #i Single myofiber T® CalcR KB EAIEOER ILHIRE OMER

Fex i caleR REBIC LV | s 2o Rk IR (Kie7 BRI OEE) 235 6
5 Z L R IR R L YA LV BB L TV h, £ 2T AFRICEB W TEID
2 B Single myofiber {EIZBWTH ZAVE TOREREOFENEIL D MOV TRET
%177z (Figure 3A), Figure 3B (Z/n9 L 912, 22> a2 — L (P7)TiL YFP (MO,
ﬁ’@ 1 %75§ Kie7 Btk d 0 | W12 99% M3 E I ORI T 7=, —J7., CalcR KIRM 2 A
. K 15% O R ALY Kie7 %:%’r\éfﬁ LT /= (Figure3B), D F V. ZiF TOHE
% D CalcR 23 i fir AN O FF IEHIHERFICMZE CTH D Z L 2R TE T2,

>8 weeks D — //— Fixed

P7: Pax7c=ERT2+: Rosa-YFP
cKO:  Pax7CeERTe+:: Calcrovfox.: Rosa-YFP

OP7 @cKO
2]
YFP Ki67 Merge | 2 . p=0013
(&]
&
r~ o 20
o s
£ 15
@ ofe
2 10
@] T
X = 5
3] L‘é 5
<
z 0°
— b=, P7 cKO

Figure 3

(A):Experimental scheme for quantification of non-quiescent MuSCs in P7 and cKO mice
2 weeks after Tm injections. Freshly isolated myofibers were fixed without cell culture.
(B):Immunostaining of isolated single myofibers with anti-YFP and Ki67 antibodies.
Nuclei were stained with DAPI (blue). Scale bars, 50 um. Graph shows the frequency of
Ki67+ cells in YFP+ MuSCs on myofibers from P7 or cKO mice.
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FI3H KO BHEEMBEOEF LIRS ~D PKA BHROLE

IZ CalcR KIBAH AT EAIL TR SN FF LIRS (Kie7 BFIEMAR OB 28 PKA D%
BUZE Y LAF 2 —TE DOV TIHRFTETT - 72, PKAtg & CalercKO ~ 7 A #ZZHE L,
CalcR KHE 7D PKA % fijfir M AFHIICFE B 5~ 7 X cKO-PKA (Pax7CreERT2 / + :: Calcr
flox / flox:: PKA-tg::Rosa-YFP) A {ERL L. [FIIE D cKO & bbik L7z (Figure 4A), & DS, Ki67
DI cKO-PKA ~ 7 A THEIZHA L= (Figure 4B,C), Z DFEHR LV PKA DB
D KO THROND M 2O LR NSGETE 2 FI R I N, L 03%19%75:
5 < OT, PKA Z{EMAL L 5 2 52 BRI o @i MR 1308 < FBBL L TWh 7Rz,
CalcR 73 PKA Z{EMEIL T 2 FE R THDH EEZ B D,

A

Tynv1 2 WKsS

v
8 K
PSS ,@ —»/%/—» Fixed

cKO: Pax7ceERT2+:-CalcR "oxox.: Rosa-YFP
cKO-PKA: Pax7ceERT2+.. CalcR floxtiox.. PKA 9/+:: Rosa-YFP

B

®cKO @ cKO-PKA

K|67 Mer e

Figure 4

(A):Experimental scheme for quantification of non-quiescent MuSCs in cKO and cKO-
PKA mice 2 weeks after Tm injections. Freshly isolated myofibers were fixed without cell
culture.

(B): Immunostaining of MuSCs on isolated single myofibers using anti-YFP and -Ki67
antibodies. Scale bar: 20 um. Graph shows the frequency of Ki67+ cells in YFP+ MuSCs
on myofibers from cKO or cKO-PKA mice.

35, p=0.0013

cKO

101

5 1 %

0 F T s s—
cKO cKO

-PKA

cKO-PKA
(%) Ki67(+) cells in YFP(+) cells
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H4H  PKA OIEMEALIZ X B KO 55 2Rk~ 5

Control (P7 : Pax7CreERT2 / + :: Calcr + / + :: Rosa-YFP) . cKO., 3L TN cKO-PKA <=7 A5
FACS Z VN Cipfr M 2 BARE L . A 11 B8 (1 D FE B & LY L 72, FACS i
HTIZ X U (Figure 5B), Z 41U TIRIAE CalcR KABIZ X 0 i 2 A £ X8 L 7= %3 (Figure 5C).
PKA ODFEELZ XV Control L~)LE CRIET 5 Z LB LT/ >7= (Figure5D), Z Dk
i, B LY ez DT AT IC B W T O BT 5 F CT& 72 (Figure 5E),

A

m oy
r‘é' — IHC

>8 weeks
@ —> FACS & Sorting

P7: Pax7 CreERT24+:Caler *+:: Rosa-YFP
cKO: Pax7 CreERT2+:: Caler foxfiox:- Rosa-YFP

cKO-PKA: Pax7 CreERT2+:: Calcr floxox.: PKA-tg.:Rosa- YFP

B C D
P7 OP7 @cKO @cKO ®cKO-PKA
= p=0.035
3 , 10 1 107 p=0.017
S+{ %o S o
'.5 8' . B 8' O£O
£y % s @ ©
— B 1 o . . % 6 4
3 5 4 .j O s ®
+ ® +
D— 4 4 n_ 4 4
L 3 L ;.
> >
i B —~ 21
£ & 1)
0 0
P7 cKO cKO cKO

-PKA
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®cKO @ cKO-PKA

5. p=0.0042
=
8§ .1 0
ES
= e %
(SN )
+O 2
S
§8.
0
cKO cKO
-PKA
Figure 5

(A):Experimental scheme for quantification of cell number and cell cycle-related gene
expression in freshly isolated MuSCs or in sections. Data was compared between
littermate P7 and cKO, and between littermate cKO and cKO-PKA mice. MuSCs were
isolated 2 weeks after Tm injections. IHC: immunohistochemistry.

(B):FACS profiles of mononuclear cells from P7 (upper panel) or cKO (lower panel)
limb muscle. Red color shows MuSC fraction.

(C):Percentage of YFP+ cells in P7 or cKO by FACS.

(D):Percentage of YFP+ cells in cKO or cKO-PKA by FACS.

(E):Number of Pax7+ cells per 100 cross-sections of TA myofibers of cKO or cKO-PKA.
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WA, HABEL 7= 2 M2 5 RNA 2820 L, Real-time PCR (2 L V) i J& 1] B &R
FORBARF LI-, OS5, KO ¥ 7 2Tl Control ¥ 7 A & Hl LT Ki67 DRIz
Cellcycle Z{EH#ET %5 43F (Cenbl, Cendl, 35 L TN Cdk4) OFENFEITHML Tz, £
72 2B BB OHEMIE KO ¥ 7 A2 PKA 3BT HHT, ZORIADFEIZH D L
72 LEORER XV | CalcR KIBFHFEEMIE CHER SN 5 IR 0Z e S B E
ML DWW X, PKA BB S L2ETLAF 2 —TCXE2FRHALMNE o7,

>
o

i p=073

Relative expression
R W ke o, - e W
o —eige

)
i)
&
L=
W
L+
P
g
Relative expression

L
°
Eoras
‘.—.I-Q—l
ki
#fe

}

Figure 6

(A):Relative mRNA expression levels in cKO MuSCs compared to P7 MuSCs. The y-axis
indicates the fold change of indicated genes + SD.

(B):Relative mRNA expression levels in cKO-PKA MuSCs compared to cKO MuSCs.
The y-axis indicates the fold change of indicated genes + SD.

BSHE /NE

O PKA EHIZ XY CaleR RIEBHHEEMB TR ONZFHILHREE 2IMHEITE 5,

O PKA OFEIFIT LY CalcR RIBIZ L 2 EMBR OB bl c& 3,
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F = CalcR-PKA > 7 F V%It L7z Yapl @ JHTEHIEH 0 Kadt

CREB /L PKA IZ L > TY Vb SN D\ bR RIEN S+ TH D, LaL, ik
FEAMAC PN C CREB 12 X 0 EHEHIMH & 5 851, Mpp7 (Liand Fan, 2017) 35 X OY Nrda2
(Nurrl) (Hoetal,2017) OFHIX, 2 b o — LFfi 2D & i LT cko B L O cko-
PKA FHfdr 2 MifE CIIZ b LW e o7z (Figure7), D% V. Z OFERIL CREB N2
AIMERFIZ IS D CalcR-PKA DEERAEA TIX RN Z & 2RI LT 5,

% Z T, CalcR-PKA > 7 F /v d Fifit & L THpf MM O F 1 EIHERF 2@ < "TREMED &
% PKA ORER) & v 37 & LT, Hippo #fI5IZ45 H L7- (Isobeetal,, 2017), EIZEZ&EHM
faz AW MRET . PKA 23 Hippo #28 O F E ek /3 CTh 5 Lats1/2 & VU ViRt 3 %
HPRE I TS (Isobeetal.,2017), L2>L. PKA-Latsl/2 RIE DA E R, B
AHAEAERFIZ351T D PKA-Lats1/2 OB EMIT Z AV E THAEN 720y (Kim et al., 2013; Yu et al,,
2013; Yuetal, 2012) , =2 T, AE Tl CaleR > 7 F /L% L7 PKA IZ L % Lats1/2 Dl
RN, Lats1/2 (2 & 0 RTERIEZ 52T 5 Yapl I DWW TRE 21T > 7,

A B

€ s Mpp7 3Nr482 (Nurr1) € o Mpp7 3:f\u'rtilaz (Nurr1)

2 2

wn [72]

o o}

5 2 2 52 B 2

x >

[ (O} |

| |

@ s

I3 [}

c o 0- Cq i 0 o
P7 cKO P7 cKO cKO cKO- cKO cKO-

PKA PKA

Figure 7 Expression of CREB-target genes in MuSCs

(A, B) The graphs indicate the relative gene expression of CREB target genes, Mpp7 and
Nr4a2 (Nurr1) in MuSCs derived from P7 (white), cKO (black), or cKO-PKA (gray)

mice. The y-axis indicates means from four independent experiments with + SE.

B REBAE L 5B

S
Table 10 (ZFREA L7255 b2 EEEA LT,
Table 10
REAGENT or RESOURCE SOURCE
H-89 Cayman Chemical
PKA14-22 Calbiochem
Elcatonin Asahi Kasei Pharma Corp.
IBMX Cayman Chemical
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RS
i ZERAEAER C2C12 cells 13K H ARFERIE (Osaka, Japan) 2> HEEA U7z, 7 2EHIARE
CalcR-expressing C2C12 [T VLRI L7 #fd % v 72 (Yamaguchi et al,2015)

il e 5% 2 K

C2C12 cells Z 537 2 BRITITLL T ORHLA HV e,
VEFIES H; 5% Fetal Bovine Serum (industrial laboratories, Wheat Ridge, CO). penicillin (100 U/mL)
-streptomycin (100 u g/mL) (Gibco BRL, Gaithersburg, MD) % & ¢¢ high-glucose Dulbecco’ s
modified Eagle’ s medium (DMEM-HG; Sigma-Aldrich)

B, . B 128 L mice &AW,

)AL T
., OB I2EICE L FEICHET TiTo T,

Tamoxifen 512 £ % Cre recombinase £ DR FIE
B NS LI B TiTo 7,

Western blot

3 x 10° cells (C2C12-IG or C2C12-CalcR)Z A PBS T 3 [A] wash L7z®DHIZ 6xSDS
sample buffer 2-ME+)% 50 uLiE FL., 1 mL F v 7% HW\W Rz afE - BIUXL , 95°C
T 10 B L7242, K Lich I nafild s A t—F & LT L, o2&, 7
7 UNT X R AZ VT 20 mA TEBF T TY 7D SDS-PAGE 1772, A X/
— /L CHLEE L 72 PVDF f5% Trans-Blot® SD Semi-Dry Transfer Cell (BIO-RAD) % L < i%
Trans-Blot® Turbo™ Transfer System (BIO-RAD) Z#H\WWT 12V, 90 53D T A7 7 —%
1Tolee TOBALT VU E 5% AFLINTEREHAWT 15min D7 17 v ¥ 7 %{T
W, —REUEEZ 4C TR S e, A AT L% TBS-T T 15min P9 24
Bz 3[BTV, “RPUAZ=IRT | RS S 72, O TBS-T IZ K DUt E2 T -7
. ECL Plus Western Blotting Detection Reagents % F V> TH )t &, ImageQuant LAS
4000mini (GE Healthcare)® % \ < Amersham Imager 680 (GE Healthcare) (Z X 5 /3> FOfg
5 %17 o 72, Densitmetry O & #1213 Image J & % V& Amersham Imager 680 Analysis software
(GE Healthcare)Z i/ L7z, 7235fH L 7= buffer FDOFMAILLL T O,

6 X SDS sample buffer

0.5 M Tris-HCI (pH6.8) | 3.0 mL
Glycerol 2.4 mL
10% SDS 4.8 mL
2-mercaptoethanol 1.2 mL
MilliQ 1.6 mL
Bromo phenol blue Dk
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Total

| 13mL |

SDS-PAGE k) buffer

Tris base 151¢g
Glycine 720¢g
SDS 50¢g
MilliQ up to 1L
Total 1L

MilliQ /KT 5 Iz AR LA L7,

Transfer buffer

Tris base 144 ¢
Glycine 303 g
MilliQ up to 1L
Total 1L
TBS-T
IM Tris-HCI (pH7.4) | 10 mL
5 M NaCl 30 mL
Tween 20 1.0 mL
MilliQ up to 1L
Total 1L
Blocking buffer

25 g DAF L INVT (FRAKFLFE)E 50 mL @ TBS-T [T LT,

Capillary-based immunoassay
B, B IENICER LI FIEICHEL T To 72,

Proximity ligation assays (PLA)

OYBEE T IT R LRI 2 4%PFA THEIE L. 0.25%Triton-X CTiBiBaLEL L7,
MuSC % mouse anti-PKA[C] (PKA fifif+r~7 ==+ ). rabbitanti-Latsl,Lats2 & s S+
72#. PLA probe ZfiH L Clito A 7 — a7 w4 (PLA) 2FEfTLI=, #HALE
XK Table 11 1Z/R L7z,

Table 11

REAGENT or RESOURCE

PLA probe MINUS for mouse antibody
PLA probe PLUS for Rabbit antibody

SOURCE
Sigma-Aldrich
Sigma-Aldrich
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ChIP-PCR
3x10° HIR S & A 2E MM & 7213 1x10° CaleR-C2C12 Z A L C, 7 u~F v it
(ChIP) R L7, 2mM 7 /v & I VY A7 2 A < 2L (DSG, Thermo Fisher Scientific,
20593) BE 1% BN LT VT FTIEHERE L, 2%, 7 rn~F % truChIP
Chromatin Shearing Reagent Kit (Covaris, Boston, MA, 520127) #fiH L CH AW L7z,
AE I AVERS . HIRIRfRY) 2 Bk & & b1 4CT—HiA > F2_— kL7, Hifk& DNA
Wr i DA 1K1%, Magna ChIP™Protein A+G Magnetic Beads (Merck Millipore, Burlington, MA)
F 7213 Dynabeads (Invitrogen, Waltham, MA) % H\W\CTHRERRE L=, &%IZ. Qiaquick
PCRDNA #§#% >~ ~ (Macherey-Nagel, Bethlehem, PA,740579) Z{EH L T, ik L
7= DNA Wiy 2 k58 L7=, Applied Biosystems Step One plus“qPCR -1 Z7 7 — (Thermo
Fisher Scientific) & KAPASYBR®FAST qPCR Master Mix (Kapa Biosystems, Wilmington, MA,
KM4104) #fE/H LT, E& PCR /3% i L 7=, qPCR 34T H D77 A ~—DNA EF|I&
KBB IR A7 primer W T T o7, HWE7' 7 A ~—I% Table 12 IZR L7z,

Table 12; Primer for ChIP-PCR

Gene Primer ID Sequence
Forward 5’- GTTGCAGTGACGTAGCTCTG
Corol Reverse 5’- CTGATGGATCTGAGAAGAGG
Forward 5’- CGGCAGTCCGCTTAAAACTC
Rart Reverse 5’- GCCTCCAACCAGAAACAGTC
Forward 5’- CTCCCTGCTGAAAAAGAACG
Negl6 Reverse 5’- CTCCCTGCTGAAAAAGAACG
. Forward 5’- ATTCTCGGGAACCTCTTTGG
Bires Reverse 5’- AGGTCCTGTGGTGGTGAGTC
Caid Forward 5’- AGTTGCAGGTTTGCAAAAGG
Reverse 5’- AACAGATGACAGGGTAAGCA

~ 7 AERET O OH—ARRHE O BEE R O . Yetaih
HE, B 1IEICEE L BT TTo T2, ZOETHIZICHWZ—RPIKIE table
WZE L7,

Real-time PCR
B R NS LI B TiTo 7,

RT-PCR
B, B 1SR LB Tt T2, 2O TH 2 VN2 Primer 1 Table 13
WZE L7,
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Table 13; Primer Sequences for real-time PCR

Gene Sequence Size
Forward 5’- CTGCTGGTCTTAGGCTCAGG
A 145
8 Reverse | 5- TTTCGCTTATGGTGGAAACC
Forward 5’- GTGTTCCTAGGCCTGTGTCC
Aurk 110
e Reverse 5’- GTCTTCGGTCTTCTGCAAGG
Forward 5’- GCTTCATCCACTGCCCTACC
Bircs 123
e Reverse 5’- CAGGGGAGTGCTTTCTATGC
Forward 5’- GCACGTGCAAGCGGCTGTGG
Skp2 134
v Reverse 5’- AGTCGAGGCGGATGAGGTTGGG
Forward 5’- AGGATCGGCTTGCGACATG
Mpp7 107
Reverse 5’- ACACGTCCCAGAGGAAGGTC
Forward 5’- GGCTGGATTCCCAATAGCTC
Nrda2 136
Reverse 5’- ATACTGCGCCTGAACACAAG
~ U AERE O O OMILOFIEE K O flow cytometry JEIZ K D HifE - fEAT
B, B EICR LI FIRICHEL TTo 72,
A B CEH] L 72 5L i3 Table 14 IZFE L 7=,
Table 14
o . ) Application
Antibodies Clone Ig type Conjugate Supplier o
&Dilution
WB: 1pug/mL
Abnova Hgm
Mouse ICC(SMF):x200
Yapl 2F12 Unconjugated (H00010413-
IgG2a, k ICC(C2C12):x400
MO1)
CBI: x20
Phospho-Y AP . ) WB: x1000
polyclonal | Rabbit Unconjugated CST (#4911S)
(Ser127) CBI: x50
Phospho-Y AP . ) CST
DIE7Y Rabbit IgG Unconjugated WB: x1000
(Ser397) (#136198)
Bethyl
Latsl polyclonal | Rabbit Unconjugated Laboratories | WB: x10000
(A300-477A)
Phospho-Lats ) )
polyclonal | Rabbit Unconjugated CST (#9157S) | WB: x1000
1 (S909)
. ) Proteintech WB: x1000
Lats2 polyclonal | Rabbit Unconjugated
(20276-1-AP) | PLA: x50
) 14/Lamin Proteintech
Lamin A/C Mouse [gG1 Unconjugated WB: x1000
AC (20276-1-AP)
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BD

a-tubulin TUB2.1 Mouse IgG1 | Unconjugated Biosciences WB: x1000
(612162)
Signaling
Phospho-Lats ) . .
2 (S872) polyclonal | Rabbit Unconjugated Antibody WB: x1000
(12875-1)
e e - ARAT

e, B IEICR LI HEICEL TiT o T,

% 28 CalcR ¥ 77D PKA {K7FHI72 Hippo FREZHH

LU hr v AL A% VT CaleR Z8 814 il 7 Bl S 72 C2C12 (C2C12-CaleR), F7-id=

Y RhE— LT ANVARIZLY GFP DAFEEBL I C2C12 & CalcRD Y T R THH

Elcatonin (IZ X D fIlI L, Latsl/2 U U E{b &3 -<7- (Figure 8A), CalcR ¥ C2C12 %,
Elcatonin THIIE A 32 &, BAE /2 Lats1/2 D VU L #IZ <417- (Figure 8B), CalcR %
FEHL TRV CQC12 TIEZ DL S 22U VRILIZALNRNZ &6, CaleR &7 T /LK
BT Lats1/2 DV VB LR & TWA Z &3y o T, Latsl /2 12 XK 5 Yapl @ Ser127
F 72l ser397 OV UEbIX, BRBATIE /3 0MIcthZh@nCcns Z & nmbn
TUW5, Yapl (\ZH81F 5 Ser127 ® U U EE{kIX. Elcatonin |2 L - THIGR X Au7=25, PKA BHLE
KNz L 2oV VEMbiTidl S vz, —J ., Ser397 IZ DWW T, Elcatonin (X5 U Vg

{LIERERITRRD HvZe -T2, O F V| Elcatonin (2 & 5 Yap 1 OHFEIIL /5 fE CTld7e
<. ERBATHIE Co 25 DRE S i,

A

GM
(DMEM-10%FCS)

C2C12-CalcR

c2c12

Starvation
(Serum-Free)

(DMEM-10%FCS)

W/O Elcatonin

GM

3 hours

W/O PKA inh.

_>'Yapl

*P-Yapl(ser127,ser397

1 hours

Western Blot
*Total Lats1/2
*P-Lats1/2
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C2C12-CalcR | [ C2C12

EL ¥ £ 2 ey o]
% ) _ _ - 64 1
PKA inh + - 5 3l
= v~ G =
P-Lats1 2% 2w |
(Serg09) R MR T T 59 4 g3 |
2% 3 2%
Lats1 im0 o s o8 £ T | 53
2d 2c N
1- ]
P-Lats2
— g - 0- 0
(Ser572) EL - + + EL - + +
Lats2 - PKA inh - - - PKA inh - - +
ats - - -
oy N.S -
B 2 a 21
P-Yapf - 28 [— 28
-
(Ser127) - §§ g%
[ il [
: =%l =% il
(geﬁggp;) - o> £% ! L
S o S o
s g
Yapl S o a
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Figure 8

(A.B):Western blotting analysis of total Lats1/2, phosphorylated Lats1/2 (P-Lats1/2),
P-Yap1 at Ser127, P-Yap1 at Ser397, or total Yap1 in CalcR-expressing C2C12
517 (C2C12-CalcR). EL: elcatonin (0.1U/mL), PKA inh: PKA inhibitor (H-89, 20 uM).
Graph indicates the relative intensity of phosphorylated/total protein with + SE.
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% 380 CalcR ¥ 7 F WVRZEIX Yapl DEBEZHHIT 5

AETIE Yapl DFTEICE- 25 CaleR DY 7 F A DEBERF LIz, £ 1O
Starvation JRAEIZ T2 & Yapl IFHHAQE IZRTE L, G CHANET 2 & Yapl 1T ORI
1795, LU, MiGHHPEERZ CalcR DU 7> K CToh 5 Elcatonin THLEEF 5 & | Yapl
DEEBATNBE IZHIH S 47= (Figure 9A), £7=. Z® CaleR U Hv FO/EAIL. PKA
inhibitor ORETALEELIZ L W 1HL L7 (Figure 9A),

[FERDOY > 7V DT, MIE & DRI T 5 Yapl DX /87 B2 RICZH T,
ZORER . RO ORE BRIFIEE Elcatonin TALEES 2 & KN Yapl DO FETL &M
U7z, —J T, PKAinhibitor ORTLELIZ X 0 | HIIEIZISIT D Yapl OFEBLE N BE
WD LIz Z &E0vD ., PRKARTFRIIC Yapl O RITEFIEIAR & TV D Z ERH Lo T

(Figure 9B)

KIZ C2€12 Tid/e < HBE L 72T 2RIV T H CaleR-3 7 F /173 Yapl D RTE % il
M 2T OV TR L7z, BBEL -t 2 36, 48 IefilE5E 3 2 £131ET T Yapl
IIEENIZJRTE L7223, Elcatonin THLEES 2 & | Yapl OEEREAT BRI IZHNH] Sz

(Figure 9C), UL EDOFEF L D | CalcR-PKA 7 F VM Yapl D JRTE & flEIT 5 Z & HRIE
ST,

GM Starvation
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Figure 9

(A):Immunostaining of Yap1 in C2C12-CalcR re-stimulated with serum-containing

520 medium. Nuclei were stained with DAPI. Representative data are shown. Scale bar:
50um. Graph shows the percentage of Yap 1-positive nuclei relative to all nuclei.
(B):Western blotting analysis of total Yap1 in cytoplasmic or nuclear fraction. Expression
of a-tubulin or lamin A/C was used as a positive control for the cytoplasmic or nuclear
fraction, respectively.

(C):Immunostaining of Yap1 in MuSCs on freshly isolated single myofibers cultured

with or without elcatonin. Graph shows the frequency of cytoplasmic Yap1+ cells in YFP+
MuSCs on cultured myofibers. Scale bar: 50 pm.
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F48E HEEMMIZEIT D PKA-Lats-Yapl fR B3 TFEET 5 AIREME DR G

Invivo TD X L2 5MHt a9 57212, Capillary-based immunoassay % & &\ C BB,
M Z 31 D Ser127 U Rk Yapl DAFIEA MG L7z, ZORER, FEEICHBEE %
O RNV TS Ser127 23V U E(b S 472 Yapl 2GR CT& 7= (Figure 10A),
WIZ, B EAMAE C PKA & Lats D BEFRIMEZ 0% 72 8|2 PLA assay Tt L7=, PLA
assay (ZHIIRAN D —S>DE/p B X R B OEBEN /A E/EH 25 HF1ETH D, Figure
10B T/R9- K D12, HBFE % O fif 2 Tl PKA-Lats O BN 720 AVER DR S
7=o —J7. HEBEFRfET AN (myoblasts) Tl PKA-Lats OAH AA/EH ITHER CTE o 72

(Figure 10B), ZAUHDFER LV | invivo DFFFEAIZICIB VT PKA-Lats-Yapl R A3
FET D ATREMEDS /R S 472,

| Isolated MuSCs Myoblasts
Isolated MuSCs [ _PRA-Lats | PRA-Lats DAPI | [ PKA-.Lats PRA-Lats DAPI
P-Yap1 \
(Ser127) - - -
Yap1 . - .

Figure 10

(A):Expression of P-Yap1 and Yap1 in freshly isolated MuSCs from 3 normal mice.
(B):Proximity ligation assays of PKA and Lats in freshly isolated MuSCs or proliferating
myoblasts. Scale bar: 10 ym.
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ESHE Yapl ORTEFIEL. CalcR-PKA THIE S TW 5 FREM DRSS

RIZ CalcR ﬁ(?ﬁ X % Yapl O BTEZFiHT L7z, Control (P7)~ ¥ A DFHff ML CIX, %
OFrIEHIIRFEIZI T Yapl IFZICERB L T o 7z, LrL. KO = 7 A EMia
TiZ. Yapl @**)E,Jf%m PEEICHEIN L, PKA 2335 Z L T Yapl M RTET D Mg
2 L7 (Figure11B,C), & 52, cKO ¥ 7 A T2 ML TIX Yapl DI RET DAk
DN, #I 70% 1% Kie7 el TdH - 7=2)>5  (Figure 11D) . in vivo O EMIEIC BN
T, Yapl DJFFED CalcR-PKA THIFHI AL TI Y | Yapl DEZRTEL KO ¥ U7 A DL
(ZIEDHHBEN & 2 FIREMEDS R STz

& v
/] :
>8 weeks @ —_— //4/ > Fixed

P7: Pax7 CeERT2+:Caler ++*::Rosa-YFP
cKO: Pax7 CreERT2+-Calcr "oxfex.: Rosa-YFP

cKO-PKA: Pax7 CreERT2+:: Calcr floviox.: PKA-tg:: Rosa-YFP

Ki67 Yap1 DAPI

N-Yapi

cKO

non-N-Yap1 |
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Figure 11

(A):Experimental scheme for analysing Yap1 localization in MuSC derived from P7, cKO,
or cKO-PKA mice.

(B):Immunostaining of YFP, Ki67, and Yap1 in MuSCs on freshly isolated single
myofibers derived from cKO mice. Nuclei were stained with DAPI. N-Yap1: Yap1 is
accumulated in nuclei, non-Yap1: Yap1 is not accumulated in nuclei. Scale bar:10um.
(C):Percentage of accumulated Yap1 nuclear cells in YFP+ MuSCs of P7, cKO, or cKO-
PKA.

(D):Percentage of Ki67+ cells per N-Yap1 (Yap1-positive nuclei) or non-N-Yap1 (Yap1
539 negative nuclei) in YFP+ cKO MuSCs. Graph shows the average of 6 mice in each
group with SD. The number of Ki67+ cells is indicated in the numerator of each bar.Total
numbers of N-Yap1 YFP+ or non-N-Yap1 YFP+ cells counted are indicated in the
denominator of each bar.
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#6Hi CalcR-cKO B#EMINICIIT S Yapl BB FORERD

Yapl (FEEEE AT TH Y . ¥ LU o /B EE R ORE 2 RET 5, 22
T, Yapl B & LTHE SN TV DB FORBEZM T, ZOFME, KO~ v
AZEBWNT, £2TO Yapl HER)IE{E T-(Areg,Aurka,Birc5,Skp2) DFETL WA BTN L T2

(Figure 12A), £ LT cKO (2 PKA Z 3835 Z & T, T b OREIUTMEH Shi,

FEBRIT Yapl 23 Rad i 2 38\ T b Al A O HlAE - mE R BIn O T n ' — 4

—HEIEICHE S L, TN OB FOIEEZEE(L L TW D0 E D a i D70, FIREs
1 AR A VT, ChIP-gPCR assay =17 7= (Figure 12B), ZDOf&H. Yapl ° Birc5,
Rafl, Cdk4 72 EDBRF D7 1 —Z —HIICHEET 5 Z LN LN L e o7z, LLEORS
B XV, CaleR &7 F/LIE PKA 29 LT Yapl OEBITHLET S Z & T, FOEEIEES
HI LD Z EDRH LM/~ (Figure 13),
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Figure 12

(A):Relative gene expressions of Yap1 target genes, Areg, Aurka. Birc5, and Skp2 in
MuSCs derived from P7, cKO, or cKO-PKA mice. The data of littermate P7 and cKO
MuSCs (Left panel), or cKO and cKO-PKA (Right panel) MuSCs were compared.
(B): Chip-PCR analyses of Birc5, Raf1, and Cdk4 promoters. Neg16 or Cry 61 was used
as negative and positive controls, respectively. Rabbit control IgG (IgG), anti-Yap1
IgG(Yap), or anti-Tead1 IgG (Tead1) antibodies were used for each immunoprecipitation
assay.
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(c): Chip-PCR analyses of Cdk4, Raf1, and Birc5 promoters in CalcR-expressing C2C12
treated with or without elcatonin. Cry 61 was used as positive control. Graphs indicate
the average of three independent experimensts with £ SE. Related to Figure 12B.

(
CalcR-PKA-Lats1/2--> (®S127 ﬁ%

Yap1i ’>€' %\

T

Nucleus

Figure 13 CalcR signaling inhibits the nuclear translocation of Yap1 by PKA-Lats1/2 pathway
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BT NE

O caleR 7 F/Vid PKA KIFEIIC Hippo REEEZHIT 5

O caleR ¥ 7 FNVAREIX Yapl DZRTEZHIHIT 5

O Invivo HEEMIZIZIN TS, Yapl DEJITEIX CalcR-PKA o 7 F iz L v IS h 5

O caleR ¥ 7 FVGEEIT PKA-Latsl / 2 BB 2 L7z Yap S127 DV U ER{KIZ L U Yapl %
BAT ZBHE T 5 (Figure 13),
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FINE Yapl DXRIBIT L D . CalcR-cKO fjfir 2 AR D & [ REE D AR ET

KETIT, F—, O SEOMKREE 5E 2T, CalcR KB M 2 AN D & 1k 1 53 % Yapl
DRKEPTLAF 2 —TZXDHNITOWVWTHHEZIToT,

F1

%i

KB ik

<A
B, CEELH 1,2 8CEE L2 mice & V2, Yapl-floxed mice IE Jackson Laboratory
(Bar Harbor, ME) 7HEEAL7-.

v ) EZAET

B, B LIS LI HIEICHEL TiTo 72, Yapl-floxed mice (Z%F L Cl% YaplFwd-
29878(5’-AGG ACA GCC AGG ACT ACA CAG), YaplRev-29879 (5’-CAC CAG CCT TTA
AAT TGA GAA C)D primer & v k& M\ 7z,

Tamoxifen 512 £ % Cre recombinase £ O F L
B, B IENICER LI FIEICHE LT TfTo 72,

~ U AEHE > 6 0O B R O BEE N ONRE R Yetiik
F—E, B IEICR LEFEICEL UTo T,

Real-time PCR

WO EIEICER L FIEICHEL T To T,
RT-PCR

R B IEICER L FEICHEL TiToTn, ZOETHIZICH V- Primer 1 tablel5
WZE L7,

Table 15; Primer Sequences for real-time PCR

Gene Sequence Size
Forward | 5- GCTGCAGCAGTTACAGATGG

Yap1 141

w Reverse | 5°- ATCCCAGGAGAAGACACTGC

~ U ZERH D OB OFHEE K flow cytometry 1EIZ X D 0B - fEbT
B B LI B T T T,

Bahig ik | ey ad)
HE B 1EICER LB TTo T,

i ET AT

B, BB ENCR LI HIBICHE L TIT o 1,
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% 2 8 Caler K1E72>D Yapl KB~ 7 X DFEHT

CalcR KB M 2N O # I IR E 1251 D Yapl OFEIZH#EIZ T 572812, CalcR-
Yapl —HE/RK{HE~ 7 A (co-dKO:Pax7CreERT2 / + :: Calcr flox / flox :: Yap1 flox / flox :: Rosa-YFP)
ZVESLL 7= (Figure 14A),

FFHEDIZ co-dKO T EMIMIT Yapl X U /X0 ENZ TR 7 = UEEICE Y KB
TXDHFEAMERTE7- (Figure 14B), cKO, co-dKO 7ifd# 2/ M@ % sinlge myofiber {£1Z X D
PRG U7 AE S B e 2 LT Kie7 + ifr AN OFIX ., KO A A & ik L T co-dKO
THEIWZHA L= (Figure 14B,C),

RIZ FACS K UMl b 0l L 0 | Wi 2 OB 2 Bt L7CfE R, Yapl DX
HIZ LV caleR KHBIC & 2 B 2R o G CE 25N L0 E7e -7 (Figure
14D,E),

B2, KO I LT co-dKO ~ 7 R FH#EAj 7> B ii%E L 7 BB E 1% O finfir 24 d % Real-
time PCR (2 X 0 B&f L7245 B co-dKO ¥ 7 A Tld cKO v 7 A & Lt L T Ki67 DAfIZ b Cell
cycle Z{EHET 5 K 9 7243 1(Ki67. Ccndl. Cdk4. Birc5, 5L OF Skp2) DIEENWA T 5 Z
EMHBEMNER ST (Figure14F), O F V| DL EORE R Yapl {EMEDOTLHEDS CalcR KB
HEMROFILREBRF ORKNTHL Z & 2R L TWND,
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Figure 14

(A):Experimental scheme for quantification of non-quiescent MuSCs number in cKO
and co-dKO mice 2 weeks after Tm injections. IHC: immunohistochemistry.
(B):Immunostaining of YFP, Ki67, and Yap1 in MuSCs on freshly isolated single
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myofibers. Nuclei were stained with DAPI. Scale bar: 10 ym.
(C):Frequency of Ki67+ MuSCs in YFP+ MuSCs on myofibers from cKO or co-dKO
mice.
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(D):Percentage of YFP+ cells in cKO or co-dKO by FACS.
(E):Numbers of Pax7+ cells per 100 cross-sectional TA myofibers in cKO and co-dKO.
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(F):Relative mRNA expression in co-dKO MuSCs compared to cKO MuSCs. The y axis
indicates the fold change of the indicated gene £ SD.
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Y

AHFF2 Gl CalcR-PKA $& #8723 Hippo fR KD EF/y 1 Cdr 5 Latsl /2-Yapl ZHIEI L., %
AU X0 I B & FF IR RBICHERF L T D FE B S IC LT, PKA O K< HD
AWCWDEE & /X7 Tl % CREB X, Fiffi AN OHEIE 2 (2t 2 F R HE ST
Wb, FlxiX7 e 2% 77 2 E2 (PGE2) -EP4-cAMP-CREB #%I& 1%, Nurrl/Nrda2 751
EHET 5 L O EMEONIEAZ S X 29 (Hoetal, 2017), F7=. CREBHERED
RIBIIF R EME O I EL 5 2 hnFE LG S TWws (Liand Fan, 2017),
AWFFE TR LT8Y . CREB OFRAGMIEIZ BT DIEHEIR T CTdh D Mpp7 3 L N Nurrl /
Nrd4a2 OFETL L~ L, CalcR-cKO M 2L TIFE L LTV e WnWEN S| CalcR DKRIE
I% CREB{EMEIZ A 5. 2 72\ N2 E DRI & LTz, F£ 72 PKA 1L, Akinase [EE ¥ > /N7 &
(AKAP) DOFEFEITIEL U CHIFEN O RFE DT IRE S 415 (Carnegie et al, 2009), #HAl
IRAN = ALIARFTH DN, B Db AKAP £ 7213 GPCR (2 X 5 PKA OHIAEIN TO T
23, PKA OFEFE & F IEHIHER & WO MK T 20 R 2 R T RN CTH 5 AlREER H 5., iR
FERAEIZ 31T D PKA O S F S FE72&E & O SFORIEIL, A% T LB RN H
L TH D, Fio. BEREE A TO PKA DB X DO FFEICHONTHAHD I B
LRPBBETH D,

—HEROAMILTIL, Yapl OIEMHALSME I ~DOBRAELFHEFET 5, 72L& 21T, Mstl/
2 DRIBIT L D Yapl OIEMALIE, FE AL O 23533 5, (Zhouetal, 2009),
F 72, Yapl OIEFH72IEMER (Ser112 1% Ala (ZE#L L 722 RAK) 1%, [7 U< FEr A
Th D DM OREZ LG % (Xinetal, 2013), EE#HHIIEBIZEW T, Gas-¥ >
/X7 "E-PKA #ili1X. Sonic Hedgehog #: D HIIIL & Hippo MR DHEL /LT, HEHAE S
SbOFRBE TN LD DB AARICH LI 70 5B 2 RTe 3 2 L3l ST D (Iglesias-
Bartolome etal, 2015), Z#L5 DFERIL, EFRIKRESM T CTIXA R DEZ O bMla T
Yapl IGMEN TR HIR S D MERH DH Z L 2R LTV D, XFRRIIZ, Yapl O A 7e
FAEINC LV B EAE Go B DA E I HEATH Z LN TE S, T, R
ALY 7R AR A Y I RRE T D TR L) 2T 2 72 D DO FARI 7R A T = X LT
D55, FEBEIZ, Drosophila OMREERHIL A F W ZREHZEB W T Lats1/2 X° Mst1/2 D
RABDS Yap DI HEEFHE L, MREiiin OBt % BG4 2 HNHE STV 5 (Ding
etal, 2016), D% V. Drosophila DL & A RIDHFEE DR EEHOETEXS &
Yapl {EMEOIHNL, FEA R 2 - AR OB L OFHE O AR 2R L S 2D, &
BT, AWFFEIZ XKV CaleR 72 & D GPCR 3k ARERHRIE D Yapl V&1 A A BERIICFAET T2 2
LxamR Lz, HRFIOHITH 5,

Taz 14 Yap & W< O OREZ A LT\ 5, A RabMiia T, Taz I35 EE(L T
DOIEFUZEI L C Yapl & HFH T HHEEEFF- T D, — 5T Yapl & IExHRAVIZ, Taz IX
Pax7. Myf5, Myodl 72 E Do biB s+ HliE+4 2% (Sunetal, 2017), Fex Ofifth T
I%. CaleR RIEMFEMITILZ NG DM LBEETFORBAEE RS RnoT

(Yamaguchietal, 2015), & 52, Yapl OFHID A T CalcR KB fir 2 ML O F 11 1) 7
WEIE L, MR OEEL 2N EAE LU 7= %, Taz 1% CalcR 2 I L 7= i fi 2 in o & 1k
HAHIENCRE S L CnWiane &z bn b,

—%iC, HMREEARL, Yapl OBATAILET S (Zhaoetal, 2007), HITDHFFEIC
X0 M-BEXON- FAY 3 2 A O 1k H 2 HERF 9 5 72 DI R Al R 2p 258 2 B
729 Z EnnEiLle (Goeletal, 2017), L7223 -> T, M/N-I1 K~ DK IX Hippo
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PRSI R 52 DA[REMEN S 5, MRHT, B 72 13 Yapl OEBAT 22T 5

(Aragona et al, 2013; Dupontetal, 2011), ‘BE#&HH OFAMMFRITISUN T, BEBAYATKIZ X
> THERRMEN T Yapl ORBATOFEE S, Notch U 77> ROFEBLE Yapl 2L+ 5%
TR ATERAIAL O RAY 72 5 A AT RE & 72 5 (Esteves de Lima etal, 2016), i 2 Mifuss
BEARR 72 ) 2 BN T 50 & 0 NI STV AR Fox OFERIT, ARG &
o TH L DAV 2 Yapl OBBAT 2522l T 5 7212, i 2 M 306
Rl fEIEEARIZ N A T, CalcR-PKA il 2 fFEFF OB D D L BEL LT,

fhEm & LT, Fx 13 CalcR-PKA o 72 K % Hippo %5 O FR i A3 i i S /i pa oD 1k

WRREOMFHZEETH Y | HILREBOMERZI T D PKA DEFIZMIA L7, GPCR &40
L 7= Hippo #EEE OFHE X, & I HIHERFIC GPCR 23 FE 2 1% 5 & S 7o 3 O Al 5 D
I C O R A R L T D AR H D, AR ZEA L LS 6725 AUk
R O F L WIEAET S 2 A 1 = X LRIAS ARSI O AE IR RO T 2 B <R
TR ZME 72 E DO RIETR R ICEN 2 F 2 WL T 5,
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Rt AN, Calcitonin receptor IX. cAMP—PKA #RISIZ LV Lats1/2 2 U ek L. #l
Je JE 1 BB AR 7 D FBL A HlEH 9~ 5 Yapl OEBATAZ IG5 2 & T, M Mino ik
HZEMFFL TV D LB DD, TDT, CaleR KA TH BV D LW T Y PKA DI
B Yapl DR TLAF 2 —TE LB XT, ZOET /ML, BRETREIC L0 BT
DMEHET D Yapl OGRS & LT, 3 < MKk T H D E A IV TR TR M2 HER 9
LIODETNLTHH D,
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myofiber
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AWREtADITHIZY . BELEFEMEETEL D £ L7 KBRS TR
Bz, IR LR VHEERLET,

ARWFEaFALE LTEEDDITHIZY | MR OETFEMEEHEZ B Y £ L7 R,
KRR RZFBE A TERERSR . RMR BRI D L S L £

WFFEFS K OFLAEE DT T THRAITAHRICR > T2 0 SLWER, E7-mfERB=E
BV, TLTER - T4 A Dy a O LSE2 ZHRWEEE L AR E
¥ (BR) =R AT TR T e AR & @ EACTERRICRE B Ok 2 L B &9,

AWFFEZAT OB T2V | Caler-floxed mice Z {ERL L TTEW 2 KK FAEIRITFERT
BOUINENYe4:, PKA-tg mice % {EHR U CTAV 7o KPR F BRI FERNMRAT 27 53 B A e 2. 3
e L Lz e Western blot I AWl E E L REMEE R FEEE v ¥ — B
Fa e & BAEMSEAICE S LR L BT £,

AT WD 512720 . RIEFED Yapl @ Chip-seq DT —H ZHhF ZF W72 & %
L 72 Max-Planck Institute Thomas Braun 4GZE & Shuichi Watanabe 18 (200 2 0 T2 L £
£

AWFFEDZITIZH T2 | RERFNTHARBVL 22 F7 5 I L O < OHIN - Jik 21217 T
KTEEVWELIZABHLT L, BEMEL, A EREL K (PAhELEL, Bk
e, WERRtE LIS O X LR L P E 9,

AMTEZAT O HTZD | Fix DFBRICEE LIEB 12150 £ LI2TARBE - REESE
d. FRIEAI R ICREA TR L £97, & BIZRIRRZFEREFEE A e R fa R B 5255
B OBERRICTRHE L £,

210, EFPICRERENZ Y £ Lo, IREBRE M EIOR#HE L £,

=N

4

43



MusC
Pax7
FACS
TA

KO
SMF
MyoD
Chip-seq
MyoD
CalcR
PKA
Yapl
Mpp7
Nurrl
Nrd4a2
CREB
PGE2
cAMP
EP4
RT-PCR
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