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The purpose of this study was to clarify the function of long non-coding
RNAs (IncRNAs) in skeletal muscle adaptation to endurance exercise. Based on our RNA-seq analysis
using the gastrocnemius muscle following exercise training, we identified 16 exercise-inducible
IncRNAs whose functions have not yet been determined. To address the function of these IncRNAs, we
manipulated their expression and evaluated citrate synthase (CS) activity as a marker of
mitochondrial volume in adult skeletal muscle. Knockdown of an IncRNA in the tibialis anterior
muscle of PGC-la Tg mice, which mimics the effects of skeletal muscle exercise, resulted in a
significant decrease in CS activity. This suggests that this IncRNA could be a novel regulator of
mitochondrial volume in skeletal muscles.
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1. WFIEBHAA S DO 5

FRAVEERNL, ®VIETIEE AT D EMMRHES ATP FEALZ Y I b= U T o - {5
DOEENN, FHRHEE B Y & < BIME RO ER EOFEHEISEFHET DD, ZONFA =X
I BT I TWRY ., B OEBNEIG D77 T F 2 5T 5 2 & T, B
D T X — R A TEPEAL LB SOBE IR & o T AP E R BB 2 3 2 Br7- 72 1R RIE ) o B
FRICHNT D Z s s.

88/ > 2—5 ¢ > 7 RNA (long non-coding RNA: IncRNA) (X4 > /R 7 B ~FIER S/ 4a
F200 KL LD va—F 4 V7 RNATHY, T T 1 7 REMRF X7 B L DO
BAERZIZ U, SFEFRN0FHEICL Y ZO4EFMSEEL RIET S (Yao et al. Nat Cell Biol.
2019). BUEE CITHRHMIICREILT S IncRNA OFFHIRL O, ~ 7 2B ORE
WZBIT DB SN ENTE 7= (Cesana et al. Cell. 2011, Jin et al. PNAS. 2018, Ballarino et al.
EMBO J. 2018). — 5T, FRAMEE)C X S IncRNA ORBETE L ONFh D OEE#EIS 21T
HIEREZ R L 7oA 13720,

2. LB
ARAFZETIL, BR A OFFAMIET SIS D IncRNA OREZA LN T2 22 IS L
7.

3. WDk

BT HIEBEFHENED IncRNA ZHhiH 75729, 12 o AR EER 2T~ v
ADWENER Y 7 VAL L RNA-seq T2 i L7z, ZO7—% &y Mnpb, #EIHIZE > T
BRI G 5 WK T L7z IncRNA A4l L7z

¥ L OSHARE ~D 43 #i1%, Hwang & O H{EZ g B L T3 L 72 (Hwang etal. Science. 2007) .
<7 A C2C12 iM% 2% < ik Z & Ts DMEM Bt T8 L, e fia~a{bisE L.
I % 0.5% NP-40 Z & T lysis buffer Z AV CTUAR, Uevd L, 1050 BER OF 2 M E 5y
W, XL v MEsmEE L CEI L7, Isogen-LS %721 Isogen 1T Z I\ C RNA %% L PCR
fIRFTIZ =,

HEEFEME IncRNA ORSREA IRETT 272, Bl OEEBhiE i 0 £ B 2 it 4 5 PGC-1a k
Ty AV xz=vZ7 (Tg) ¥V A (Tadaishietal. PLoS One.2011) {233\ T shRNA % A\ 7= #§AERY
AT V== T %47 o272, IncRNA OFRFLZE T IEDH720, FNFND IncRNA [Z%F % shRNA
Ry X —%TH A Lz, 3 bue—A~_7 % — (pGFPbsd-U6-shLuciferase) & 2\ L
IncRNA #1Ef) L9252 % — (pGFPbsd-U6-shincRNA) # L 7 bRl — g kL~ T
2y hr— LB I PGC-la Tg ¥ UV ADELDOHIEEH~FNEIVEA L. Z£0 2 HH#%IC
B ZEIL, 7= oG RBERTENE (CSTEM) A7 L7z, CS IEMEDOMIEIL Spinazzi H 73
WS L7 FIEIHE - T3EHE L 7= (Spinazzi et al. Nat Protoc. 2012) .

4. FFZERE

TEBNE OBERE 2 VN 72 RNA-seq fIENT7° 5, ZAVE TITHERENH B & 2p o Ty 16 D1E
BB IncRNA Z[FE L7, 20 9 B 270 IncRNA [XIHE 5 RRAE DAL 22 RIS & Heifig L
T, BIAHENEMN CTH D E T AHITBNTEWRRINFED bz,

IncRNA [ZZ OMIRNBEIC L » TR DBELZFET L2 ENMEINLTED (Yao et al. Nat
Cell Biol. 2019), H&HEARZITH 5 IncRNA OMfINFTEEZ I T 5 2 &%, b ORRER
LT OA D =X LT 2 ECEERTRNY LR AR D, HEMIEEZ R X O
EAYHE A~ B, FRFENOSEIZIIT S IncRNA DOFEHLA PCR T CTE®R L-. AFEICE
WCIRE SN 72EHE SN IncRNA X HICHIIE I RET 2 Z ERH LN E o7z,

TEENC K> TREANDEM U7 IncRNA IZEH L, 2O OEREEZH LN T 572012 v
KU 7 &E& & U7 MSREMiNT 2 ZE IR B R 5 C1T o 72. PGC-1aTg ¥ 7 ADHIEEHICB W TH
% IncRNA (IncRNA-X) %/ v 7 &7 Lize 24 CSIHEMEDERMETRRD 6Nz (K 1).
L7225 TZ?D IneRNA-X 1L hay KU 7T EZFHET DK TH D aREMENS RIE S 7=,
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