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The role of muscle satellite cells on muscle adaptation
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DNA methylation may play an important role in regulating gene exEression in
skeletal muscle to adapt to physical activity and inactivity. Neuronal nitric oxide synthase (nNOS)
in skeletal muscle is a key regulator of skeletal muscle mass; however, it is unclear whether nNOS
expression is regulated by DNA methylation. While, muscle satellite cells, which are stem cells of
skeletal muscle, play an important role in muscle regeneration and repair. We therefore determined
nNOS expression and DNA methylation in muscle satellite cells in injured muscle-derived muscle

satellite cells (CTX). The number of Pax7+ cells were significantly lower in CTX group than that in
control group. The number of Pax7+nNOS double-positive cells and nNOS gene expression levels in CTX

group were comparable to those in control ?[oup. These results suggest that CTX induced injury does
not affect nNOS expression in muscle satellite cells.

DNA



¥ X C—19,. F—19—1, 2—19 (58

1. WFZERRMA L IO 5

g (NG OEEIERE) 1L, MAFEOFRE ICEEREREH I ALELTHDLH, A1 LAY D
TERZBFR IS, L LA T AU — N OBEMRNIEEZ T3G04 TH D, Thbb,
BAKT A —MI, EHELV LI EOBRHMIENE2ZHE L TV 2ICH5BEb 5
T ARV AERIIIRTH E WD, T Ry 7 ANEET 5,

AWML TIE AN L —= 7B L OEMET V2 MR RTZ I X 2HBRETT L,
X T ABEIZLDHEMET VERNT, ~ 7 RFH X0 BRI =i 2 552% U CER
L7 iRl S O RESZ TR D M, ZIF kRIS EIRE LT e, 00T A=
AL, AT D Z Skt 5,

2. WEDOHBY

BFZE 1 BREmIE. DFARIC LV BR L, BAMIZE > TEMT 5, HEid, B oM
il ChH LMY 7T 74 MlIZ X s THIEI S TWA Z R TEY , i 7T 74 |k
AR, PEERHIEE L L, BFEICEFET 5, I, MR- LEE S KEESR (nNOS -
neuronal nitric oxide synthase) HI3kDO—E&{LZEF (NO: nitric oxide) 23 FHEFMETICE S L T
WD TR, YT 74 MIRROIEHALIZEE L TnWD Z ERlEITWD, Fxid, /)
BT T4 MIEOZIZ nNOS ORBLPBDO LN Z E LN Lz, LLERs, T
T4 MR BLT S nNOS OEENIAATH D, 22T, Hith7T 74 Milkaod nNOS D]
ERALNTT BT, VT 74 MlROERLZETET L E LT CTX & 512 L 5 a5
ETNVELERK LT, BFE 1 Tld, CTX B GREO B M OF Y7 7 A4 Mldd nNOS OB f{s1
HEOELERGTTT D2 & & Lz,

e 2 ARICRB W CEG AR ZHRETIEERI Y 22T 4 v 7 EMiO—> L LT,
DNA A F LR H Y | B THRBAEZIHET2HE L L TambhnTnsd, DNA XFkizk b
AR FRBHIENL, ERFRRAE I ETH DT TR B2 a e i L= afkic B
WC, BREED D ORI DS & U CEEREEIE R LTS, BRSO RTEENL,
M HER 4, 20N FHFO—> L LT nNOS 288 5 Tuv%,nNOS Hisko NO I,
MR EIE 7 & L TaHI S5 MuRF1 X Atrogin-1 ##5iE 4% = & CTHZEHE S 7 /VICH
HLTW5h, ZNETORENS, HAEEIL nNOS/NO &2 L CRZEii 2 edEd 25 2 &
D BN o TWA—F T, iZEMEREO nNOS HE 2 FH1 2 MISHTF I DWW TEARH TH
%, % ZCHFZE 2 Tk, 1B O R E 7 A E I X D ZEME O nNOS BNV T, DNA
AFNALTKIHERBES L TWANE I DEHOENITHZEE2HE LT,

F%E 3 . mlEMIRIXIE 2% T 5, — 0, BN AIXEREORD & & B IR OB 72
DEBODN, A N L—=0 7 EFOHNEIZ LABML TWD Z ERNmb5TWn5, 1t
ST, JEFECHEB) b L—= 2 FE, B A~OBISR R0 LRy, Tex X, 6 BEmOME
P~ 2zt L 6 BEOEBIHRERMNAZITV., TO%O 6 BREIXEEHEERICINZ T,
B FEAEENE & FEEBEEIZ 01T T AZITO, BRI~ DI 2UV T, nNOS @ DNA 2 F /L
{bEFHMET 5 & & BT, HNLEEYT 74 MIIZEN S OFRRERHA I N TV D, L
T2 2 HBE LT,

3. WL IE

WF7E 1.9 BEOREM: C57BL/6] ~ 7 2 & U=, 10uM @ CTX Z BB 50ul. BEAERIC
100ul %5922 L CHEGEZFE L7 (CTXED)  ABHICIIFAEOAEAE KEKE L (2
v ha— B, BRI AR, YT A MllaAEBEE L, 55 Lz, YT T A MR,
YT 74 Mg~ —71—"To 5 Pax7 OFEMBLFYRAICEIVFRE L, &5 HHOMH
BT T A FKIZIS TS nNOS DFEELIL, nNOS & Pax? O " EYLEAIZ K - CEMli L=, ‘BGE
KO 7T 74 MO nNOS OB F2BUL, U T /VF A L PCRIEIZ XV RFET LT,

WHFE 2 BRENV L. HEME CBTBL/6] ~ 7 AZ W=, ~ 7 ADRMIEKZAEX 7 A CHEE
L. 1 HEMGFEE L7 OMEE, Fig. 1), FEBEEM CIX7e < BLEORIEAKR DO~ A2 2 ha—
b (CON) BEE L7e, ¥/ REEMMTORE, BHREICHE 2RO N oTz, 1EBO
fABE%, FEHEDFIC XV ER L, EBHRor 7 A/ (Sol), M OEMAME; (EDL) ZfH L
Too BN BRBEE, BaFREE, DNA A FILL L OFHEDT2DIC, THENT = A X
7 ay ME, RT-PCRIE, A vy —27 = AEE W,

WF9E 3 : 4 D C5TBL/6] HEME~ w7 A% iz, 2 HEONEE#A%E, ~ 7 A3 @R & &
NENFBRECEEIES 2T, 6 BREIOBFENAEITo72, TOHK, BIEERITE 512 H A ES
FELEER 2 LERIC T, SHIC6HMNMA L, ZNENOREL Y PR 2800 L. DNA & fhiH



. WFZE 1 B XV 2 FERZAR A TRIT 2D 7o,

4. WFIEALE:

<HFFE 1 >CTX BEIZRBWW T, Pax T+l 3D 72~ 72 Z & L RIS HER SN2 Z &b,
CTX TG X > THY T T4 MIROIEHALDEITL TV Z ENEZ BN D, sk Y
BOFER LD . CIXBEIZBWTHES
BT T A MEKOEZIZ nNOS B

LTEY ., FOMIEEIL Control £ M control ' CTX
CRETH-T- (M1),
%%ﬁ% L\:ja &T é nNOS @ﬁ‘{f{%%ﬁ Pax7 Merge Pax7+4ERIDEIS (%)

100

X

L, CTX BEIZB W TRHAD LTz
—I TV T 7 A MR E N T conto
I Lol (M2), 20k

B, nNOS HskD NO FEAEDN,
Control & CIXEEDFHYT T A K S
o/ &b bR WATREM: 2 R 2

LTW5, CTX #EK® nNOS D J5) > CTXEEITHI3BPax7+HERIEIZ, ContoBts HERL THEICHED - e,
TRV, B RSAH I B TIRRE s & P e

Pax7 nNoS DAPI Merge 100

MR~ 2 RAEA LT 5 = & 8 .
5 & 75 C U5 15, AR O RS --- ik
RNOIHYT F 4 MIIZB W T ®°

CTX ¥ 51T & 2% D /EDEAIL m---- “°
EURNWZ ENRIB ST, NO FE 2

==i00um

EITRPFTITH D  BRGO X 5 72 > CTXEOMYTS A HBITBLTINOSHRIRL T . S, WHITHITS
A XD KX 7Tk nNOS D JF Pax7+/ INOS+ERERIAEIS T - 1o 005, mean = SE
EEESE, 7T REEITH
TWbEBZOLNDIN VT T4
MLV XANE L, EDJFAE
EEALSEDMENZNDONS L
A WANAN

: 80

1 HEBHHEROGY 7 74 Fiileicis T 5 nNOS 58

<WHFE 2> XS AEERED Sol T

V. BT AT B B K OV R A T i i 1.2 1‘:

DI, FHHES A 7 11a 725 11b m:a 12 -[
~OBATHRBIEE S L7z, EDL T, 06 05

Kk E & ORANIERD BT 03, 0.4 gi

0 R A T T SO A & A 02 02

@%ﬁ%lig gﬁéﬂ@?ﬁ‘o 71::0 3’\;\70X 0 EFEES 0 TS 1 i

B ERED Sol IZF51F D nNOS & > X > CTMBEITL 2T, nNOSOIBEFRSRIBRMTITED Li—hT, HTT51 b
7ESE BT CON BEE e L CTH MR TIIE b LA T - P<0.05, mean = SE

BT LT 23, EDL TIEZA L
NRD SN0y T=, nNOS DT v
H— Ll BME X T D—
DT& 5B Caveolin3 FEHI Sol &

M 2. HEFHBLOHmYT 74 Ml 2 nNOS #Hi

EDL TX7ABEICLVENLE g Sol EDL
Mote, BRI BO-ERLFE %

I, nNOS BIEFHBUL. IMBED S0l 5 807 10.0 1
CBNWTORBERBAPRBOL 5 60 8.0 1 b =006
Nz, Sol IZH1F 5 nN0S DNA A F & 6.0 1 '
MMeruid, X7 REEICE A £ 40 10 -
BICHML, —5CTEL THAT 2 50 ém
HERARD b (K3), S0l T 2

E, nNOS EHATFHEHLELE DNA AT @ 00T W e
Mer~r b oRIcEOMBBEGE = & S

BR»HENTZ (p < 0.05, r = -
0.54),
3. FFREEAMIZ L 5 nNOS @ DNA * F/114k
<HF9E 3>
R BB EGE T, /oA 2 #HH
%P LV 6 WREZICBW TREOHEINAE D b7 (p < 0.01), [RERIZ, BEEESEI L7
PBRRERS B B BEE 1T L TR0 (p < 0.01), 2, 6 HMOEBMEREIUC LV IEEKEL 2
LTWDZ ENREINTZ, TNHDOYTADHEHIZENT, I hary RV T7O~v——T
D7 Uy Z—BIEEIL, 2 B O AN TIEELR -7 h3, 6 ORISR



XV EALTWE (p < 0.05), —FHT, B :f~/7“/£ IONTIE, 2 BB LOE
B OB EEIROEEIIRD SN otz, -, BHGIZEIT D nNOS DNA A F Lk L
i, 2B IO 6EMOEBIEEIUZS W T L Loz (K 4), BIFE, 12 #HE O
ANEDOY T IVGEB L O T 7 4 MO 2 fkeE L T T D,

2 weeks 6 weeks
O sbD O sbD
._.10 O HFD ‘_.10 O HFD
=X =X
w B o 8
E E
o 64 o 64
5 5
g M g M
2 2
3 2 3 Y
= |=‘|1| =
0 Y ¥ 0- Y ¥
~ X o | G ! ; : s 3
D A A A N P

> >

4. EREREHFD)r A% (28R, 6 M) OE&mHICHT % nNOS @ DNA A F /LAt

W, AWFTEE, EHESRK (BENZAERE « REITIEET) . BEBEK (H AR ELE K5
JER. BEEKRT). @}E;&fﬁ EAPGHEK, PEEEFREOEFRICIVITOAE L, 221
HEZRLET,



2 1 0 1

Tomiga Yuki Ito Ai Sudo Mizuki Ando Soichi Eshima Hiroaki Sakai Kazuya Nakashima 597
Shihoko Uehara Yoshinari Tanaka Hiroaki Soejima Hidenobu Higaki Yasuki
One week, but not 12 hours, of cast immobilization alters promotor DNA methylation patterns in 2019
the nNOS gene in mouse skeletal muscle
The Journal of Physiology 5145 5159
DOl
10.1113/J3P277019
70(12)
2020
853-858

DOl

nNOS

2019

nNOS

73

2018




Hatanaka M, Tomiga Y, Kitajima Y, Nakashima S, Tanaka H, Uehara Y, Higaki Y

nNOS gene expression and DNA methylation in muscle satellite cells

7th PNU and FU annual meeting

2018

(Kaneoka Hidetoshi)

(20161169) (37111)

(Kitajima Yasuo)

(70734416) (17401)

(Yasuno Tetsuhiko)

(80551994) (37111)

(Tomiga Yuki)




(Hatanaka Mana)

(1to Ai)

(Yoshimura Saki)

(Nakashima Shihoko)




