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A1gel] AoJA, A7 ZHATE =3F B Bt 93t AS EHoR Jle o XAE

A7 4

A1grel] gJoIA, A7) 27AFL 29=Z (muscular atrophy), F-84 9 =(disuse atrophy), HFA &9
Z(spinal muscular amyotrophy), °]%9 %% (dystrophy), =425, &% #3} (muscular hypotonia), <3

ofsl, Z5EW9F (muscular dystrophy), <9154 F2F 43k (amyotrophic lateral sclerosis), A<
95 (sphinobulbar muscular atrophy) % T&T%2% (myasthenia gravis)o® FAIE oA AMEE= A
S 5How o= ot 2AE.

AT 5
Ao goir, detqoz 5§ 7hed A, FHA T XAE FE TS E AE EHoE Fe o
g A=

A7 6

IF1 (ATPase inhibitory factor 1)& fEAR SR T-Fate Z7AZY o == JJAE A E,

A3 7

Aeael glold, 7] HFE BB TG, 2HELL FASE A

o
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AT 8

Aogel Ao, 7] SHETS w3} B vk 9% AS 5 oR e 4

1.1-11;1

AT 9

Aol lelA, A7 2AFE E9EF (muscular atrophy) 24 29 =(disuse atrophy), A &9
% (spinal muscular amyotrophy), +°]9 %% (dystrophy), 1]%, <7043} (muscular hypotonia), —3%
k3t Z5EHANE (muscular dystrophy), <HEFA =24F 7é‘ﬂ%(amyotrophlc lateral sclerosis), HFT-
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915 (sphinobulbar muscular atrophy) ¥ S5 T% 2% (myasthenia gravis)o@ FAHE TollA AEE= A
Kel
=

EAQo s AF.

AT 10

Aol ojr, AESFH R 5] 7ot AFRE HAMAE F/ME 2t S SR ote AF
o] v

7] & & of

B odhg e [F1 (ATPase inhibitory factor 1)& 3Hi3le o345 4w e X588 ZAE #3F Aoz,
g AAtAE 5% T7F 2 244 298 JHAE [F1s fFadele® dfste 24Ty o9 Ee X
58 oFst 2A4E 9 AEdd B Aot

I

TATE AAA 7P 2 FEE AAEE THeR T FFA0] 40-50%E AFA S AluA] @ 2 G
TS HES AU oy it Vsl F8% 9EE sl AbEe 25E 404 o] FH-E Wi 1% o]dH A
shef, 80AMIZE =W A 257 50% ol AaEY, wmde] S5 fhvw AwAl AAISS "ol
7F 03 247 AAH Yut. w3 7F AIFHE F TS5 (skeletal muscle mass) Frkol] wWE ZH

A
= Aoy JlEMEE Apo]EFFCl(catabolic cytokines)?] S7Fel Wil Aol Ayl Hlo] 3 W3l o3
=%t} (Roubenoff R and Hughes VA, J Gerontol A Biol Sci Med Sci 55: M716-M724, 2000).
L

g, <95 (muscular atrophy)& <59 ARS 749t 22 7|AIA A=9] Al o <& 249 &4, A
HARD ey &84 aglel ok &89 33, wslo] 3l
ZH3he A o A% TF A9

Physiol Respir Environ Exerc Physiol, 1982). ¥RFA<R1 79 e}t Atare] 93] A7)zt sl F-9lef FHi
o &5& AMESHA ol 2§ A= AHE I A 295eE Y= FEAH2HS (disuse atrophy)©]
el &8 Al Aoz Qe T3 F 3 (myasthenia gravis), o] %¥Z (dystrophy), o5 A
of WA= AT, THS AMiske AAY] EdoR A% FHFA AHFEA 95 (spinal muscular
amyotrophy), &4 %2173} (amyotrophic lateral sclerosis; ALS), <47 9% (sphinobulbar
muscular atrophy) ¢ Fej=% U AT}

oleldt 2fATE A&AOR Aofshz Wl s g Avvh FAEL glon, 2gaTe WS wI
A7l BHoRE T2 2T dEQ 2HAEe] HIY Eo A4 Wold o fEEs 2455
Aste W] AHEEIL Ak dE B, W0 2007/08812391E UESA FRAE fFadior Eshs 29
%3 ABAZE AAE ] AL, W0 2006/081997¢= o}ESFEA} B 1o FEAE FERAELR EFdhE 29
S5 ARAZE AAE} A, Y, SEE FEATCR TS o5 ARAL 25Tl IHd =4
o B opdel, 2RSS HRHA G WD Ee AoeRE AEs] wiiel, i 2E g 8o
e o glo], AAAQ ARl AREHX Heta v Y, A4 zEs (@D oF Anh o AFE
S7IA e Ao YEREARE, ole @ ARe vl ke dAle] At

uebA, a8 @ Ea el TN @Al R BAE glo] 2taTe] AWE AAANA ¢ e mEA
A 2HaT AR ke ® VlE/de] AR ddeln

33 | ATPase inhibitory factor 1 (IF1)& mEZtglo} UolA ATP synthesis &4 2 E3fo] 3]s+ FlFo
ATP synthase (multi-subunit, membrane-bound assembly)oll A%, & IFl1o] A|¥E=o|A B-F1-ATPase°| 233t
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et al., Nat Cell Biol. 3(11):1014-9, 2001). =3} 5 S
g B x F7hs 294 (myogenic) wHA FAAES WHIALE xd3toam
o7 gHA Avt (Rodriguez et al., Cell Mol Life Sci. 71(22):4361-71, 2014). w&lA, IF1e &
9] F1-ATPase subunit¥}e] 45285 T3] AXLd ATP #2578 2ddS & 5 Jd=d Z
AA AL Asdgs o &5 A4S S8t 295 2 gaE AN 4 v
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3= YeEhl= IF1 (ATPase inhibitory factor 1)& fFEAECRE

Wy £

T 12 IF1 A 9 w2 5% 9 AR "R FUME HAFE AoR, (M) "EAFE
(quadriceps), (B) Wl&E<* (gastrocnemius), (C) WNEARFI} wl&E FA &, (D) dEHAFLY 2AWHY
A A=Z vekd Aotk 449 dolHE aFH H £SE %S 9ulg. + P < 0.05 compared with HF-
GST group

% 2% IFL Aol @ vhgae] MBE gAY 348 wolFE Aom, M hold gad mua
1

g gkol IF1 Foo o8 71 AS yehdth. 24zt dolH+= 25 Hi (relative to con
SE #& omgt. « P < 0.05 compared wit

H+ e

=
—
o

HF-GST group

O

h
T 32 IF1 Agdl gt mfg-2o) 28 3 FAAe] 3 ¥ E HoFe AoR, 2§ g digh
Az dAA Qe vlolesBE §AAe wd 74 @ 25440 Belat Fa74 vol oA
7V vebitk. 424 doleleE 18 H (relative to control, %) =+SE & 9w, = P <
compared with HF-GST group
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= FAZ 243 A (impulse) S XY (C) 7I%% FST (Forced
4 w29l F£GAT (logy)S UYEMAG. Zhzhe]l dHolHE OF¥E Hit
(relative to control, %) *£SE zt& 9m)g. « P < 0.05, #x P <0.01, ##x P < 0.001 compared with HF-GST

group

T 4% IF1 Aol gt np9-29 +57)5 43t 2 35S RHoFE 2= hanging testd Ao = (A) v
vhrd (B) wstRdoA wjad x7k3) o]
|

*

Wy A7 Hek A g

e Aow AojuA = §F, & WAAMCAAN A" EE VA B 3o fojE2 & Wil &Kk Ue
okl A wdE HAE7el oeiA SR oldlE= A $UdF s e, dubdom 2 wgAlA oA
AR WHEEE B TlsoklA 2 dA o $H R AREE = Aot

ATPase inhibitory factor 1 (¢]8} IF1)& 847) ofm]xAto 2 o]Fojxl 9.6-kDa basic W@ olar, ATPSIFI
Aol ola ¢aslE Tt ATPasei= FO, F1 domain¥} central, pheripheral stalk@ %™ o subunito =
AR, IF1S ATPase®] 7|5 Wallele 8% WAz QA YA Addor AFE nEZE
ofo] o3 ATP A 2 E&ES xdss gAloRA we A3t o]Folx v} (Campanella et al., Cell
Metab, 8:13-25, 2008). IF19] inhibition ZF-&2 ATPase® a subunit, B subunit F-9jof] Z&stozH 37
$=& walste] A FHEY. IF1o] AlZE9 (plasma membrane)o] 9X]3}= F1-ATPase subunit¥} ZA¢atar, ojuj
F1-ATPase Al Zd=Z ATP 7}rEa7F dAg o= <ls] Alxe]Ne] ATP (extracellular ATP, exATP) &7}&

ST, exATP & AT FUA FEAG BIF F FUY ASADL B ole) A 8 AT
3% s k.
SAR, P18 253, 24 wud 270 e 244 2 714e 48 e vt o

olef, E wo]| M= wh9- [F1 AA mRNA A1Q (NCBI No. NM_007512.3)< ulgo & GST-tagEs 33 [F19]
DNA dataZ F24YS F3to] Az duld (MIHE )& AMsta, Az 1F1S vt vpgs 2 w3} vpg-
2 Bdd Fojsle] [Fle] o 5%, < dulxd 2 A4 TV 59 &3E A8, =, AlTPase
inhibitory factor 1 (IF1)9 2#2% d% 2 A8 a3}E Y=ttt

o r|r

B odge] go} "wsbo] o8 DAt wabol mE AU FA THF Pa EE D59 WEsh /)50l
AHow oksiEE AL ones Ao, A¥Aow e AaE fuse 1 A 74E AAlsel 7
&Y g 9o & e JuE ova

A7) 25 =31 dE d3e, w34 274 ZF(age related sarcopenia), 2
:‘z_ Al

S|
W, AT AT AW, WEnd S 7 ey, ofdl AdEA dev.
—L
.

Z (muscular atrophy), &84 9% (disuse atrophy), 44
$15 (spinal muscular amyotrophy), T¢l9%% (dystrophy), ©4824%5, <3143k (muscular hypotonia),
Hofst, ISE PSS (muscular dystrophy), 91574 =2t 435 (amyotrophic lateral sclerosis), H<7
& 9% (sphinobulbar muscular atrophy) ¥ %5525 (myasthenia gravis) o2 TAE oA Ay
Zlo] vk siu, olo A H = A oyt

L
.
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179 Hg7Igbe] By mp9AEe wAYA o) 657 Fob M-S FEE the, [F12 Folahgir),

1-2: w3 B8 v

wEERRARE 470l HolE Wit 87103 CSTBL/E] AR ALEIAL, olF 271Uz ARbe] BEol uE

wSIbg e Q@AY AgAel % 7 GST, IFL (Sng/kg B, 150 18)AXE Adstadrh. $BE 4492 7
o A

271745 7FA %, randomization A oH olgle] T oz iy o] mAu
IF1(5mg/kg BV, "d 13))S X3t A3 H o2 18~24T, 50~60%2] HEZ A

T4 10 2APGA O] (HFD) &k + GST H2AF (n=4)

T4 20 BAPGA Ol (HFD) A&t + IF1 57FAF (n=4) (5mg/kg BW)

AAle 2: IF1 Folo @& 5% F71

H&71ZF 15 o1F 65 Ft AHAQ] HvkE FEg k2ol IF1 (5mg/kg B S ©]F 45 F3F F
FAb 8hdeh. IF12 GST-tagE £33k IF19] DNA dataS SF2YS Fslo] 2e, AAste] Axg ha
sttt

Ao 19] wpg-22 37kA] Fe) IF1E Folste 2de b3 2.
% 10 A ol(ND) WxET + GST B354 (n=10)

T 20 nAYA O] (HFD) Wi + GST H754F (n=15)

T4 30 LAPGA Ol (HFD) A&t + [F1 545AF (n=15) (5mg/kg BW)

[P Fol 457717 2 49 9 AA7100] 2% Fi2d vhgsi ARE 4o 1640 AA71D, e 49
e (urethane) 1.5g/ml & 275} 3l k43 nlZA AL, vl = gl R AL S B3 71259

om w7} o]FoiXH d&d (syringe) & E3j iﬁﬁé}i’ir/} Xﬁﬁi dojzl g2 ZA] 2500rpm o2

ARSI dH S EEsta, Aol g5y vlg-2e dEstY &S EE sk wEA PBS

o @71 FHe & olEAS AAGAY. WEAFT (Quadriceps) % H]E (gastrocnemius)9 FAE 242
O

O A, AAAe] B mxWAe] tiFdto] Bld] IF1 T4 HEANSFE (quadriceps) = OH|EZ
(gastrocnemius)2] FA7F oAl S718E AL &AE 4 AT (= 1A WA 10). =, [Flo] <& F7to
a7 JSE HAAFE Aol

FrHHeR, SESAxY ®ZE #ESr] Hd AVl S5AA dEANREE 9 HES
(hematoxylin)¥} ol Al (eosin) £qS AFEs] WS Immunohistochemistry)S 283Gy, 1 4

S FAg mAA ol mpg-2o] ES8FA e G Hiw g AHT vhg-2=o A {FARE —’F%S B

o= (= 1D).

ulth
23
—

AN 3: F1 Relo] 2 2% wnge] Z7}

AAe] 204 B3 EART (quadriceps) % H]E T (gastrocnemius)olA & AX A (cellular

Aeheint.

r°1'

protein) %S

TAHoR HEZ 27 0.05g0] @A RS] &4 JAA (protease inhibitor)E ¥+ RIPA Lysis H¥HE
wol &A1 F 4°C, 13000rpmell A 20323+ H4liEe] & F5NS BCA AFS &3 ¢Hd S ALtskdint.

AupAolo] ol Wlgko] friEl Bl so i HEze] duld qko] Ao }, IF1 Solo] ol3)
[e) fe) (

al = =
o] @A o] folstel] MR s FAT 5 M (= 2). F, [Flo] <& 4 F7tel &nrt
o R

_11_



SIHS31 10-2020-0038408

[0107] AAd 4: IF1

AAlel 2

Soo W 2%
37

T8 qPCR (quantitative polymerase chain reaction) %43

#d FAz 2d W)

HEAFF (quadriceps) B H| & (gastrocnemius)ol 4

AL
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§l_

[0108] A

H]

I Eeffel wolsh

shit.

ZZ 9] RNAZ QIAzol Lysis reagent RNeasy Lipid Tissue Mini Kit (Qiagen, W]=9)< o]-&
pg RNAZS &2 32-dT(oligo-dT) ¢} superscript I SHAAF&EA (Invitrogen, W]=r)Z cDNA &
Astg ). 1000ng cDNAY] F4dxt 23S AAZF AZF PR =% (quantitative real-time PCR
amplification)S %3 v}, doJHE Hlu-Ale]E X

oI 2] ¥ (comparative-cycle threshold method)< ©]
g3l FH3to] wja=H3} (fold change) 2 UElion, He-NEle vlw CTH (Comparative CT method)oll 4]
oz ALE35F3T).
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[0112] A 5: IF1 Feld] ulg F&9 2837}

Jol 19 vt d vlg-xo) w3 2z 2
(&= 4). olw, &2 ZAL hanging test (& 4A % 4B)¢} F
)& MEsle] 2 dsigltt.

Hanging test® 1Ixlem wF$-27F A G
impulse= FAIE F3t BAT X xolr},
ole] F7HE YEY, ol FARAY HF

FST (forced swimming test): Z} ®]vlmd
7} A3k o]% 5L/mino ® WSt AF 733
A Tzl YA &s Al A3e FHEisit.
FGAIZHS YERAT (= 40). °]& = 4A 2 4B9| hanging test9} 2 9 E Yepdo] IF1 Ag1g9 &
237 YERdT

=1 O

OM, o5 Vs % Adse
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Tim@ [Second)
- § &
Holding Impulse (s4)

air Ld)

Time (second)
o B B B g
Holding Imputee (sg)

as7 1

.

G5T IFq

P

<110> Korea University Research and Business Foundation

<120> Composition for Preventing or Treating Sarcopenia Comprising IF1
<130> P19-B198

<150> KR 10-2018-0117692

<151> 2018-10-02

<160> 1

<170> KoPatentIn 3.0

<210> 1
<211> 81
<212> PRT

<213> Artificial Sequence
<220><223> Recombinant IF1

<400> 1
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Val Ser Asp Ser Ser Asp Ser Met Asp Thr Gly Ala Gly Ser Ile Arg
1 5 10 15

Glu Ala Gly Gly Ala Phe Gly Lys Arg Glu Lys Ala Glu Glu Asp Arg

20 25 30
Tyr Phe Arg Glu Lys Thr Lys Glu Gln Leu Ala Ala Leu Arg Lys His
35 40 45
His Glu Asp Glu Ile Asp His His Ser Lys Glu Ile Glu Arg Leu Gln
50 55 60
Lys Gln Ile Glu Arg His Lys Lys Lys Ile Gln Gln Leu Lys Asn Asn
65 70 75 80
His
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