2025 £ 4 A 20 H

<HIZEEEH> — - 1 JLo SR oo /= o> RNA ¥R =2 5
B ES AR EE OIS oo FEE

RFEMZEH HKELER R PR PP E SRR N WG NE
T a—Fyx—AT7 v IWEE FINHBOA
L FEIAFZEE
FHESLER R PR PR TFREE PR NOWMSENE FNGERm B s
FALER R R RFBEE SRR WO NE HEBeBhZ Wk $HED
FHFSLER R TR RFBEE TR N WA E AEET VED Bk
FHNSLER R FRFRFPEE R NG NE Bz wI EW

[#08%]

AFRD X 5 2BEEERICBWN T, 7 VA VORIETL « MRITEBEOMETH 5, Forl3ffT
2212 C. microRNA Let-7 OBHLEIZ LV Igf2bp2 ORBEMNTUE L, HHZEMEEIHEER O BN
RS ns Z & M THEMIRIZET 2BV AZREN M BT 25 2 & 25 Lz, R
ILTDT LA IVFPRIERIZIH S TIRAR, F 2 TR Tl B0 Let-7 / v 7 7
k<7 A(Flox BH)ZIER L., BIERAMICLEVFE L7 LA LVET MIBWTEOREE K
PfL7z, ZOfER, Flox B TIXAEIS X OWIRIEH OB IH] S iz23, fECRE 72 Slck
W L a =T R E2RBO o7z, LLEX D | BEARFRA Let-7 X Hira=
TIIZERE L2V S 00, EIEEIMEIZ N L7 LA A FICEST D REMIRIB S L, %

SNV HUERIE R REA~DISHR I SN D, (400 5% HZAZit#H : 380 )

1. WHZED H/Y

AINC BT DAL ICIBNTT LA L(E
FPRAB) DFIE TB5 ., *RIT R EERETH 5,
7 LA VT ERINEES TR LD B FEIRREIC
ELHHIEMETH Y . ADL O FRELE DY A
7 L1025, T LA NTRIOT D OB O
ROMERE DHERF I TEERRE TS T T < BFR
ELERETHDL, THFE =TT LA VLI
TR AEBIROEEIZL Y | =1L F—HEH
DARETDHZEDRHEA 7 LA NARNEITT S
VA7 L%z 51 CTw b (Hashimoto Y,
Okada H, et al. Nutrients. 2022;14:759,
Genki K, Okada H, et al. Nutrients.
2021;13:2107), ‘B A& HHERE DHEFRF D72 D1213
BRHOL o x X —F bbbz Y
AT Z EINEFETH O EAET OFEEY 1AS N
F TRV E BN ZEM L, 7 LA L OERE
FJER & 72 5 (Kawano R, Okada H, et al. Clin
Nutr. 2021;40:1613-1620,0kamura et al. J
Diabetes. 2019;11:477-483), HIE#H & I3l
EERICEB VT microRNA(mMiRNA)Let-7 OfH
L3 RNA FHIC LD 1gf2bp2 OFBLO EFH %
I L T ZEAME R B AR T OB IE S D
AR, EOICHEMRIC T AUMEER E LT 2
ABEIR IR 2 6 D ANZEB VT Let-7 ORILNK
FTLTWD2HMAEZHLNITLTWD
(Okamura T, Okada H,et al. Front
Endocrinol (Lausanne). 2021;12:791363), &

51T Let-7 #PLET D Z & THEMIEORE
VABBED A 442 & bR L. Let-7 O
Hil &7 LA NTZE o7 SHFF & LCL BRI
DOFFELY IAAFEDE] EEZFRE L THDHN, D
B oI S TR b9, kL~ LT
BT VANV TF SN D NEIRER TH D, A
FFZECIEER L~ T Let-7 Mz X 0 &
KA ORERL D SAZRER M E L 7 LA VIS TBE
ENDHZEEHLNZTHZ EEHME LT,
BHEFEM T LA LET VBT 5 BRI
A Let-7 /v 770U MOHLT LA NDFED
Bt BEHEN T LA L' T KT DGR
FEIDONROBIEEITV, ZHHDT —H &k
BHNSIENT T HZ L T EBDOT7 LA VDTS
ERONRIRIER R~ SR 5, AT %
miRNA [TAERNTLZETH D L, AlFELES
ThdZ b, BEMIZIEE Moxt L TER
miRNA % i A5 Z & T, fHED
MR, SO AEE L, 7 LA LVOFRIER
HRETET 57210 T 2 THEIRIE &2 459
ETHDATEEIERO TR, WEEX D Z LT
x5, £, M ERESCRBEBRKETY NE
V7 —va B84 5BFICRLTCH ERE
JF~OBIFL ERDANIF A ) N— 3 D
72D BT, Bl e MG O T - 1R T 7 'a
—FNZONB,

2. WFEJTIE &Rl

2-1 BEFEM T LA LT LVOER: B



¥ 5 IR SR 1 Myfs OFBLE R LT
HEXT T 2 FHER Cre =X b UsR
R(ER)23 5 B9 % Myf5CreER ~ 7 A(Z Let-
7T 8N vy 7T U NEND Let7flox/flox
~ U A % AR U AR R R Let-7 /v 2T
U NV U A ERINCT D B RS R R Let-7
v 77 v k< A% Flox . [FEFD
Myf5CreERLet7flox/-% Ctrl #f & 35,

7T IO BRHFERY Let-7 /v 7T 7R
~ v A (Flox #f) BIXOFEEFOa br—
N A (Ctrl BE) X EXF VT =% 8h
L, V¥ —F&¥ A=y MO EENE

(D12492, Research Diets Inc., USA) O
TA—T 47k 8EMEMT D, Z Ok
X, 2RV X -0k E LT RAD
20% (D B a bl 7%), T2 AEL<E 20%, HEE
60% % faEEd 5, 16 HEICTH I U774
L. 7L A)b, BIn 3B, & ™7 BREL,
U R—A - 2 XRa— AR % T 5 (%
#E 10 T - &5 20 P9,

2-2 7 LA VORI : 7GR, hE(e
T A SR E R, b T A R RIS W i)
ZRIE L, B OEFHME S LTIA YU E
PG & 737 8). PDRA(T L 3 — R
#). HDAC(t A R VL7 & F AL EEE),
MyoD( 5 #Hl i 5y b D ~ A2 Z — A5 ) .
Myogenin (i 73/ LEZ EH A ), FoxO1(fhZ%
fg D~ AL —BIE 1) R E L, w8
Z O BEMEE (3 — = > 24t BZ-X710) THIlE
T 5,

2-3 BARFRBUENT : B 7 A& Vi RNA
ZfhH L. microRNA let-7. Igf2bp2(et-7 ™
BEREE ). Glutl(hE s 7 v AR —%—) |
Glut4(ht b 7 > AR —%—) | Myosin(fi & >
X7 '8E), PDRA(= 3L X — ks sR) O3 8L
% RT-PCR TE&ET 5,

2-4 fHF NI EEERME: B T A& DR
KRy E R L, Igf2bp2(let-7 DIER) ¥
YR E), Glutl(BE kT v AR — & —) |
Glut4(bg s 7 > AR —%—) | Myosin(ffi % >
/X7 E), PDRA(T )L X —REHHERER) OB
% Western-blot TE&T 5,

25 U B R—»A « A XK o — il 5
(15mg). PS5 (15me) K N iE (B0 u L) D45
RS % SR et . B - AHERE O [E AR fh
(AISTI #h) - JRE (T H T 4 T A7 41) 12T
PR b LB % . GC/MS ¥ A T A
(Agilent7890B/5977B) % fAWCHIET 5, 15
5V 55 13 Mass Profiler Professional (2T
Pathway fi#th 256, G~ v 7 ET D
Z L& T, 2B OERE VLT A Z LN TE

Do SHITRKRELSERDBDONT-AXRTA
AT LANLVEEAZRT A FOBEME LT,
PRI T X T URET S,

3. WFZEDRE
31 BEFEM T LA NLETLOIER

Q C57BL6/J 39

Fed on HFD
8 910 11 12 13 14 15 16

T

Ctrl #: Myf5CreERLet7flox/-
Flox #f: Myf5CreERLet7flox/flox

AR D FIETE DR Let-7 / v 7T 0
f~ 7 2 To 5 MyfsCreERLet7flox/flox
(Flox #¥)% 4 VT (2 VT, Mt 2 PT) . Ctrl #£ T
# % Myf5CreERLet7flox/-% 7 T (ff 3 [T,

ME 4 PC) BT D Z LRI LT-, & 512
NI 8D 16 HiioE], HFD %244
BILRHEFEE T LA VT VEER LT,

3-2 FIHEERA Let-7 / v 7 7w NTIR
NN <

AR & F D
50
-o- Control

5 404 -~ Flox
S 30
E
2. 20
o
o
o

=
o
1

0 1 2 3 4 5 6 7 8
Time(weeks)

AR 8- FD

-o- Control
40+ -~ Flox

Body weight (g)
8
. 1

o 1 2 3 4 5 6 7 8
Time(weeks)

Flox #EICHRWT, M~ 7 2 & $1Z HFD (2
£V AT DEE NI S,



3-3 AN Let-7 /v 7 7w N THY

N axX= T hRITRD o7z

ESAMERG v #-FD

0.0004
Ooooom

Control  Flox

soleus muscle/BW
o o o
o o o
o o o
o o o
= N w

soleus muscle cell size (umz)
o

Control Flox

SR\ §-FD

0.0005 *

—

o
o
=]
<]
=

soleus muscle/BW

Control Flox

b3 A R $HF D
2x108

soleus muscle cell size (um?)
o - o
X X
ey ey el
° =) o
3 = =

o

Control Flox

HED B 7 Afh, REMHIZE W TR EE,
R IEAR) 2 5 FAlE L7225, Flox #f & Ctrl BEIC

plantaris muscle/BW

plantaris muscle cell gize (um

JRRR 5\ & FD

0.0006
0.0004

‘g 0.0002
0.0000

Control  Flox

plantaris muscle/BW

TN - D
.

x10

N

o
X
fay
o
>

o
X
fay
o
e

plantaris muscle cell size (pmz)
- !
2
o o

Control Flox

JEE:\ §-FD

0.0006
0.0004
0.0002

0.0000
Control Flox

SRIEFETEE$HFD
2x106

)

.5%108

1x10°%

5%10%

0
Control Flox

BWTHRZELZRDT BRI Let-7 /
v 77 M AL ax=73hFIER
o T, BINTEBWTHFERRIZ, Flox #iZ
BWTHE) O ERBD IR0 272,

3-4 BRIGERERN) Let-7 /v 27 7Y FTH
Hik i I £ Nl 2h e 2 5R e 7

R e fIE#ES ewaT) SHFD eWaT/BW gHFD

25 0.06
2.0
S5 5 on
s p
310 % 0.02
0.5
0.0 0.00

Control Flox Control Flox

A AL SRS ewaT) HFD eWaT/BW $HFD

25 0.08
20 0.06
_ =
B1s B
= = 008
10 S
0.02
0.5
0.0 0.00

Control Flox Control Flox

Mt~ o 2 & H12, Flox B£Cix Ctrl #: & L
i U CNBEAE G O BN 23 $il] < vz,

|

4. A% OME

ATV I T, BAS TR Let-7 / v 7 T
7 b~ A TliX. HFD IC L A RERINAA E
AN Shutz, — T, BEIHIRE L TW TR R
BT 2P L aX=T 2 RIxRD bz
molz, LLARNRG, A~ 7 A TIXNIEAEL
OEBLIFI SN TEBY, ZHDDERND,
BRI O W END Let-7 BN O
B BREAEEE L, O TIT HFD IC Xk A{kH
HIMZBA G- LTV D ATREME A RIE S Tz, 7o,
BARFWE~ U A DVERIZITEL A IR EED &
O EEREAIR ST W72, %I
RO LTI S+ e R a2 R Lz |
T, FRABMETH D, O LT, Bla 7%
BifEHT. M2 v 7 EEERHME, VB R—2A4 -
AR — MEHTIZONT H D TN LB
N5,

—7J7C, microRNA (miRNA) %, B & L 184
7By Z L oA vt Yy —RNA IZHES L.
mRNA O3 fECFIaRLE 2 L TR E R T
DOFEB & FHEH9 5 (Lee RC et al., Cell 2003).,

WHETIE, 120 miRNA BNEHO &G TREA
RIFFICHIET 2 Z RO N ERS>TEY %
KRR IR BEIC B 1T D5 miRNA DR H- A3 sl
SINTWVWD, ZOXEI T =NL, FFED
miRNA O ELAFAE 7T D IO BRI,
JREEDHETT Z I L D D Hi7- 7o iR HRHNS & L
THEAZED TS, ABFFETIE, S0 7 LA
JAZET B BRI OBAR -3 BLHI 1 B 5 12 %
H L. RNA FEH T2 O ZRgEERIC L S
TR DO ATREME 2 FET L Tz, L L7e i



5. Al Let-7 OESIFFRAEEIZL YN
%ﬁﬂaﬂﬁODngéiSJ:Kﬁﬁk?ﬁi%DDOJﬁH%U§%ﬁ%ﬁ§E§
BEINTZZEnD, Let-7 #12pg & L7z# oD
PUARTIE S O BIFE I D 7208 D AT REMEAY/RIZ X
Nz, 5#%I1%. Let-7 DIEAELFREDFRES
JEWi#EAR & D7 v A b — 7 ¥RE DRI % 38 U
T, &0 BRI 72150 I a7 e 2 o
TV REDLH D,

5. WHERCRDORETTIE

HARZAHLS2 . The International Union of
Physiological Sciences, HABERIp 72, KIEH
PEPRIN T RETRET H & & HIZ, Journal of

Cachexia, Sarcopenia and Muscle &8

Diabetes &% D —itE RGBT DA AE£ A H
51,

Uk



(RNA Interference—Mediated Recovery of Skeletal Muscle
Function for the Prevention of Frailty)

Primary Researcher: (Chihiro  Munekawa)

(Future Step Researcher), (Department of Endocrinology and Metabolism, Graduate School

of Medical Science, Kyoto Prefectural University of Medicine, Kyoto)

Co-researchers: (Hiroshi Okada)

(University Lecturer), (Department of Endocrinology and
Metabolism, Graduate School of Medical Science, Kyoto
Prefectural University of Medicine, Kyoto)
(Takuro Okamura)
(Clinical Assistant Professor), (Department of Endocrinology and
Metabolism, Graduate School of Medical Science, Kyoto
Prefectural University of Medicine, Kyoto)
(Masahide Hamaguchi)
(Lecturer), (Department of Endocrinology and Metabolism,
Graduate School of Medical Science, Kyoto Prefectural
University of Medicine, Kyoto)
(Michiaki  Fukui)
(Professor), (Department of Endocrinology and Metabolism,
Graduate School of Medical Science, Kyoto Prefectural
University of Medicine, Kyoto)

In super-aged societies such as Japan, the prevention and management of frailty constitute
pressing healthcare challenges. In our previous study, we demonstrated that inhibition of
microRNA Let-7 upregulates 1gf2bp2 expression, suppresses the expression of muscle
atrophy-related genes, and enhances glucose uptake in myotubes. However, the effects of
Let-7 inhibition on frailty prevention at the organismal level remain unclear. In the present
study, we generated skeletal muscle-specific Let-7 knockout mice (Flox group) and
evaluated their phenotype using a frailty model induced by high-fat diet loading. Compared
with control mice, the Flox group exhibited significantly attenuated increases in body weight
and visceral fat accumulation. However, no significant improvements were observed in
skeletal muscle mass or grip strength, indicating a lack of direct anti-sarcopenic effects.
These findings suggest that skeletal muscle-specific inhibition of Let-7 may contribute to
frailty prevention primarily through the suppression of fat accumulation, rather than through
direct effects on muscle preservation. This strategy may hold promise for future therapeutic
applications targeting obesity-related frailty.



