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S s M Pc Pyruvate carboxylase, mitochondrial 0.719
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3 A A

789
ATE 1
Asporin, PADI2 (Protein-arginine deiminase type-2), Adenosin 5'—monophosphoramidase HINT2, = HSDL2
(Hydroxysteroid dehydrogenase-like protein 2)& o]Fo]Z oA AelE 3} o]Abe] vzl = pRNA S
£8 SUE ANE FAYEOR T, BuhT AUE £4E
AT 2

Al1Ee] lolA,

7] Asporin = PADI2S] ©hilz = mRNA 52 A9 dib] S034S #xlolA F7tEo] e e 54
o7 e, AT AEE ZAE.

A% 3
A1gel de) A,

A}7] Adenosin 5'-monophosphoramidase HINT2 B+ HSDL29] ©@¥lad Hi+= pRNA 528 AAM tid] 27345
_]

bl A ZAaE S = A EHOR dh=, AT AdE 2AE.

AT 4
A 18rel] lo] A,

7] 24EL Aldehyde dehydrogenase 1A1, Synaptogyrin-2, Troponin T, Pyruvate carboxylase,
mitochondrial, Annexin A3, Heterogeneous nuclear ribonucleoproteins C1/C2, Ribosome-binding protein 1,
Ig gamma-3 chain C region, Ornithine aminotransferase (mitochondrial), Four and a half LIM domains
protein 3, Threonine——tRNA ligase 1 (cytoplasmic), Striatin-3, Protein unc-45 homolog B, Heat shock 70
kDa protein 4, Long-chain specific acyl-CoA dehydrogenase (mitochondrial), Peptidyl-prolyl cis-trans
isomerase D, Actin-binding LIM protein 1, AMP deaminase 3, Delta(3,5)-Delta(2,4)-dienoyl-CoA isomerase
(mitochondrial), ATP-binding cassette sub-family C member 9, Sorting nexin-3, Serine/threonine-protein
phosphatase PGAM5 (mitochondrial), Eukaryotic peptide chain release factor GTP-binding subunit ERF3A,
Dual specificity mitogen-activated protein kinase kinase 3, Long-chain fatty acid transport protein 1,
Valacyclovir hydrolase, Myozenin-3, [Pyruvate dehydrogenase (acetyl-transferring)] inase isozyme 4
(mitochondrial), % NADPH-cytochrome P450 reductase® ©]Fo}Zl rellx] Melg &hif o]ido] vz =

mRNAS] S SAskE AAE U Edskes Ae SHOR e, 2H4AT IdE 2AE.

AT 5

A1gel de) A,

A7) g 228 A AAE A7) g Soldel &A T el AL EAHow e, 234
= g8 2A4E.

AT 6
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7] mRNA HE =S SAHIE AAE A7) mRNAo Sol¥ow Agste Zglolw AE EE ZzH AL

ERoR Jle, AT AUE FAHE.

24, 252, AL, A8, 25,
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AT 8

A WA AT T o= @ e 2PES ¥deke, AT IAEE TE.

AT%9

37 BAE e, Spase A9 A% AuATEy:

(S1) g AAzYE g% AEsHH Al5o)A Asporin, PADI2, Adenosin 5'-monophosphoramidase HINT2, %
HSDL2Z o] Fofzl oA Aeld 3k o]de] dild = mRNA & S4ske 9, 2

(S2) 471 @A (SDA SAHE IAAe il e nRNA 758 &3 vlushs 9.

A7 10

A9&el A,

A7) wi e A7) & A (S oA =4 E Asporin B PADI2S] @z W= pRNA G=5o] tiZx ol vld & 7
T, TRHAETES @A A, 2HAT] B 9] e AoR ydste TWAE u Edeke A, 2%
2359 WS gk JRAFTEH

A7) W e A7) @A (SDlA =A 9 Adenosin 5'-monophosphoramidase HINT2 3= HSDL2 (hydroxysteroid
dehydrogenase-like protein 2)¢] wwlz mTEX: pRNA $25Fo] xR Hl&] w*e 7
AAY, TAaFo] BHE o] e AR #YsE GAS o EdeteE A, 2@AF AdS 93 A

BAlEER

A=

[e)
THaEe 4u

o
¢
ul

)

AT 12

A9zl A

2

A,

A7) e Ay JAAERE REeE AESHE A4 Aldehyde dehydrogenase 1A1, Synaptogyrin-2,
Troponin T, Pyruvate carboxylase, mitochondrial, Annexin A3, Heterogeneous nuclear ribonucleoproteins
C1/C2, Ribosome-binding protein 1, Ig gamma-3 <chain C region, Ornithine aminotransferase
(mitochondrial), Four and a half LIM domains protein 3, Threonine——tRNA ligase 1 (cytoplasmic),



[0001]

[0002]
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Striatin-3, Protein unc-45 homolog B, Heat shock 70 kDa protein 4, Long-chain specific acyl-CoA
dehydrogenase (mitochondrial), Peptidyl-prolyl cis—trans isomerase D, Actin-binding LIM protein 1, AMP
deaminase 3, Delta(3,5)-Delta(2,4)-dienoyl-CoA isomerase (mitochondrial), ATP-binding cassette sub-
family C member 9, Sorting nexin-3, Serine/threonine-protein phosphatase PGAM5 (mitochondrial),
Eukaryotic peptide chain release factor GTP-binding subunit ERF3A, Dual specificity mitogen-activated
protein kinase kinase 3, Long-chain fatty acid transport protein 1, Valacyclovir hydrolase, Myozenin-
3, [Pyruvate dehydrogenase (acetyl-transferring)] inase isozyme 4 (mitochondrial), 2 NADPH-cytochrome
P450 reductase® o]Fo]X FoA HdE® st o] Fe] dwldE TE pRNAS FES SASE dAE W xEst

= A9, AT AES A AU,

AT 13

A9l lolA,

A7) AR Algs d, Ad, 9%, 9z, oW, g9, 27, 2523, AX, 78, F5, AREY
AA, TR (core needle biopsy) AA, 2 JAFEUAA AAR o)FoR FozhE Aeg s} o
A, 2 AF] G 93 ARATIE,

AT 14

A9l lojA,

7] dd pEe wil B4 AW S 2gks bield ofAlo], MALDI-TOF (Matrix Assisted Laser
Desorption/ITonization Time of Flight Mass Spectrometry) 4], SELDI-TOF (Sulface Enhanced Laser
Desorption/Ionization Time of Flight Mass Spectrometry) 41, WARA W EA | WAl W Ak 0.9
JHEY A9 i, Z2AE "H9drIds, =AW A, B a8 BAY, 239 dAr1ds A, A A
ZolE g -d&=R~A  (liquid  chromatography-Mass  Spectrometry;  LC-MS),  LC-MS/MS  (liquid
chromatography-Mass  Spectrometry/ Mass Spectrometry), $I=® E35%, ELISA (enzyme linked
immunosorbentassay), % FACSE o]Fo o 2HE Aed sl o] whHor ZAHE= AS 5oz 3

o, THAETY AdS A% AU,

o

A% 15
A9gholl QJoj A,

.

~
[92]

mRNA =& PCR, RNase X3 #49H =t LY (northern blotting), XY E3H® (southern
lotting), In situ 2ZH, DNA F, 2 RNA F o2 o]Fojz FoZHE XMed sl o] e oz 4y

]
S Yo s, 2paFd A9 A% ATy,

I

T34 % (Sarcopenia) FATHL] Haz HI XA 7)Fo] o= HIog | 20160l vl=rol A (ICD-
10-CM), zg]ar 202139l a=o A (KCD-8)ollA Xgt ZE=Z Hojwre A2 Ago|v}, ZL7AZe] e tvhok
SHAIRE, 7Hd &3k A2 dwld A Ast 2 &5 FFojvk. 53] =4 ofn|wAte] HdFH 2 4 F535H9]
S50 YyEyE Hgo] w9 stk ZEAFe T U8 E3 delorE w3lol Rty 3 2R FFo] 9]
o}, A (skeletal muscle) & AAE FAstE= 71 & 7|BozA A9 40 WA 500 2|3t 4
< 304 o] FH-E wjd ¢ 19% FAadte AEE Holur) 6564 ol FHEE F48] At ksr HsH
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Asporin, PADI2 (Protein-arginine deiminase type-2), Adenosin 5'-monophosphoramidase HINTZ,

2 HSDL2 (Hydroxysteroid dehydrogenase-like protein 2)& ©]

mRNA
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[0025]
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2 odg o] tpE FdE oA, A7) Adenosin 5'-monophosphoramidase HINT2 B+ HSDL2¢] whela = pRNA
_]

T2 AR dibl 2T dAbdlA FaEe] e AS 5HeE & g oy, ol dEA et

B oago] w2 Fdo oA, 7] ZAEL Aldehyde dehydrogenase 1A1, Synaptogyrin-2, Troponin T,
Pyruvate carboxylase, mitochondrial, Annexin A3, Heterogeneous nuclear ribonucleoproteins C1/C2,
Ribosome-binding protein 1, Ig gamma-3 chain C region, Ornithine aminotransferase (mitochondrial),
Four and a half LIM domains protein 3, Threonine——tRNA ligase 1 (cytoplasmic), Striatin-3, Protein
unc-45 homolog B, Heat shock 70 kDa protein 4, Long-chain specific acyl-CoA dehydrogenase
(mitochondrial), Peptidyl-prolyl cis-trans isomerase D, Actin-binding LIM protein 1, AMP deaminase 3,
Delta(3,5)-Delta(2,4)-dienoyl-CoA isomerase (mitochondrial), ATP-binding cassette sub-family C member
9, Sorting nexin-3, Serine/threonine-protein phosphatase PGAM5 (mitochondrial), Eukaryotic peptide
chain release factor GTP-binding subunit ERF3A, Dual specificity mitogen-activated protein kinase
kinase 3, Long-chain fatty acid transport protein 1, Valacyclovir hydrolase, Myozenin-3, [Pyruvate
dehydrogenase (acetyl-transferring)] inase isozyme 4 (mitochondrial), 2 NADPH-cytochrome P450
reductase® ©]Fojz oA Meld s ool wlA T pRNAS 7S A3 AAE 9 23T 5 9
o}, oo FAHA fert.

Bodgel ® g padeA, 47 Bl $Ee Sqet AdE A7) wudd So4e @A) Ex Pe

R =
9 4 glovt, olo] SgEA ek

1y =S EAsE AAE A7) okNAC EolFow Addes =t

Vo) ook T, g7 9aE s aRNA FE2 Y, 18, 9%, g2, 2w, g, 27,
=+ ] #4 ol AA, F=AFHEAA (core needle biopsy) AA, @ AFE5YAA 7

ol golAle] £Ee 4 glont, ofd] @gEA gkt

mah, Eouwe B ouye] nE 24Ee XFe:, 2as dud 7= AT
E, Bouge s wAE s, e Ay W/EE 2gage] A 9% ARATTES
A g3

(S1) IJAAZEEH E8%¥ ABESA AlBo|A] Asporin, PADI2, Adenosin 5'-monophosphoramidase HINT2, %!
HSDL2Z o] Folx oAl MesE shuf o]/de] dild L= pRNA 35S S48k oA, 2

(82) 7] @A (SDoA == w7349 gwd == nRNA 55 573 vlusts v,

e

kg o] o pE oo A, Ay W SDOA =A% Asporin H¥ PADI29] whulal = jRNA ¢

& (
o] el Hlel E& A, SHATE &3 Y, 23Tl BT el e Aow ddshs 9

B odbgo] o2 fEdoA, A e A7) GA (S1)olA 5AHE Adenosin 5'-monophosphoramidase HINT2
= HSDL2 (hydroxysteroid dehydrogenase-like protein 2)¢] @izl = pRNA F&o] thxtel] vl @&
AS-, TH2TES o431 JAY, AT e] HHE o] e FHew #AGsSE WAE ¢ XFE F o,

of WA B

e

el v FEdedA, 47l e A7) JRAESE 2gd AAESE AlRelA Aldehyde
dehydrogenase 1A1, Synaptogyrin-2, Troponin T, Pyruvate carboxylase, mitochondrial, Annexin A3,
Heterogeneous nuclear ribonucleoproteins C1/C2, Ribosome-binding protein 1, Ig gamma-3 chain C region,
Ornithine aminotransferase (mitochondrial), Four and a half LIM domains protein 3, Threonine——tRNA
ligase 1 (cytoplasmic), Striatin-3, Protein unc-45 homolog B, Heat shock 70 kDa protein 4, Long-chain
specific acyl-CoA dehydrogenase (mitochondrial), Peptidyl-prolyl cis-trans isomerase D, Actin-binding
LIM protein 1, AMP deaminase 3, Delta(3,5)-Delta(2,4)-dienoyl-CoA isomerase (mitochondrial), ATP-
binding cassette sub-family C member 9, Sorting nexin-3, Serine/threonine-protein phosphatase PGAM5
(mitochondrial), Eukaryotic peptide chain release factor GITP-binding subunit ERF3A, Dual specificity
mitogen—activated protein kinase kinase 3, Long—chain fatty acid transport protein 1, Valacyclovir
hydrolase, Myozenin-3, [Pyruvate dehydrogenase (acetyl-transferring)] inase isozyme 4 (mitochondrial),

_7_
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X

2 NADPH-cytochrome P450 reductase@ ©]Fo]%l

St WA o EFY 5 ok, ol #RHA

dele s ol WA mi mRNAS) £EE 54

2 gl & thE FaEAoA, 7] AESHH Alge g9, Ad, g, fgxd & ,
ME, 713, =5, 1ARES AA, SAF¥EA7 (core needle biopsy) AA, E JFSHAHA AA
o woBHE AdEd sy ol dd & oy, oo FHHA F=

B owe] m e TAddA, A7 A SEe wud P BA, we Sy, 0= ueld ool
MALDI-TOF (Matrix Assisted Laser Desorption/Ionization Time of Flight Mass Spectrometry) 4], SELDI-
TOF (Sulface Enhanced Laser Desorption/Ionization Time of Flight Mass Spectrometry) 4], WARA
A A il Sk o TRy Wy 3 2AE Wgddr|gE, 24U G, BA a1 B9

- ’

2219 A719% B, A azetEadu-A5gEA (liquid chromatography-Mass Spectrometry: LC-MS), LC-
MS/MS (liquid chromatography-Mass Spectrometry/ Mass Spectrometry), $2~¥ E3+8  ELISA (enzyme
linked immunosorbentassay), @ FACSE o]|Folzl #o2RE Melg sl o] WHor =45 4= 9o},
olel FAHA G=rt.

B ougo]l o2 FHd oA, A7) nRNA S PCR, RNase B3E 24, =9 E88 (northern blotting),
q (southern blotting), In situ WZH, DNA 3, 2L RNA Ho 2 o]Fojzx FoZHE HAdd 3k}

g
ojdel Wow A9 4 glov, ol FAHHA ed=tt.

WMol oy, E e Z74AE AR AA e JEE AXE7] 938, Asporin, PADI2, Adenosin 5'-
monophosphoramidase HINT2, ™ HSDL2Z o]Fozl oA MElw 3} o]l whild = pRNA 52 543}

= AAe =5 Al

1} L 2 AZF] AYGS 938, Asporin, PADI2, Adenosin 5'-monophosphoramidase HINT2,
2 HSDL2E o] Fof oA Aely shi} o]4fe] whuld T nRNA 58 SHIE AAY §25 A&},

il

ugo] a7

2 e AT AEs fg 2AE SO #e AoRA, AT TERDY WA g A4, AF
A BAE B 2 AR VHRER 2HRATS IDE F o voluAE whEdle] ddE Beolt. &
3], B g wE nlo]enfAELS 5% Grip strength, Rotarod A5, % Inverted strength 59 <74
T oA ARSI & wE T AHABAC A Blo] EIHAT. webA, 25F 2 2V 54 =
T Wy g, E 4y uAES o8 A IS B 2HASS A9 £ ey, volrt A mt
AT &+ 7159 ARAPE T 2HATY FFEA dg AR Jhseit. 5§35, 23AF AxEY 43
FABAE Hole HpoluALEL AT ARE % PR R E8o] 75 ASR didErt. yolrt,
THAFS w3t UHE Aol = AFolmz I wiie wE Hio|onAELS 3 X5 %A FH Y
st Alo] 7] Aol rigke] & Fo =R o

9 vk grbele] xR vRsERE 247 dny 224 AR

1
=~ -
W g A4S vEd 55% (& la) B AFEA 23 (= 1b)olth.

% 2a ¥ 2bE dA HA By gizgte] 2524 @A AR oigk PCA 23 (&= 2a) ¥ Volcano plot (&=

% 3a¥ Volcano plot ¥4 A3 tix+ v d&x dA B XA oA 7138k 147 dias veld 3
o]t}
% 3bE Voleano plot &A1 A3} thzxat tiv] Wi AA mdle] 282 AoA] 74438 407) g dS Vel 7

% 4a A 4ce da AA| Bde] THo|A F7Fs @A 9] Gene ontology £ 23E YEdY. & da= Y
7] @A Eo] #ostE AESH AAS, ® 4be Y] @A ES] AXEEH AAE, E e V] dAE9
24 7]5S YERdY
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289

p)

S BAS Be g vl 2aaS AANA Asporind] FEe] felsA FbEe] Yo, 53
Grip strengths} kel Aahglel 91&-& BHlstgr),

ubdoll gloja] . “PADI2 (Protein-arginine deiminase type-2)” = olE27|d A7]|E ANEEHOE HIA A
go|u §} (deimination)E FE3= wwldg  pADI2 AR o] o8] YT, PADI2S] o)A+

U T3 B e FeR dEA Jou, 2T dddE gEd
T Terde IS4 dwlx FAE FI A bl 23RS JNACA
[e)

=
o] fFYotA STt Jow, 53| Inverted grip ¥ Grip strength®t 2 & 7|52 o] &3
[

Eoowyof  glojA], “Adenosin  5'-monophosphoramidase HINT2 °k%  HINT2)” &= adenosine 5'-
monophosphoramidase A& 7F2 ©@WA R | Hint2 FAA ] o8] md = F7] @A 2 purine nucleotide
phosphoramidatesE 7h=Eaidte] AP 2 NI2E  AAETH HINT2: iﬂio]g Aol A EAEA
(apoptosis)9} ##o] vt dHA v, B THUAELS I@AST FERde] o522 uily B8 53
A gibl 28T JNAGA HINT29) 0] Fo3tAl Ao dom, 5% 2 Grip strengthe} &9 3
ZA J&S Felsgit.

o @] glojA, “HSDL2  (Hydroxysteroid dehydrogenase-like protein 2)7 &
SRR Hsdl2 FAA o8] mHPE. 4r] aude 1 A%, A
Feoz g Aggabe] =8 24d QIAREE d#A e, HSDL2e| 7]

EAO
o>

jita8

(oxidoreductase) A& z+

5 ool AFetmFolt wagh B3t vl Yt Ao dud . B ¥ 2HaF FEEYe
SHzd wu B4 F A4 dl S0aF AN HDL2e) FEe] felahl asel gom, wa
% Grip strength$h &) FueA 92 Fessih

Asporin, PADI2, Adenosin 5'-monophosphoramidase HINT2, 2 HSDL2+= 47}X)9] thEZ <l o@dA= g 7=
(5%, Grip test A*, Rotarod A5+, % Inverted grip AF) T 27FA ol/delA L3t dde] A+
(F Ev 29 ) deel g9 dudEelr, 53], 7] dldEL BF Grip test ¥ &5

a3z AAAAS 2= Ao ® Yelgth. whElA, Asporin, PADI2, Adenosin 5'-monophosphoramidase HINT2,
9 HSDL2 & Bt o] s SATFoEN ZATS AT Idd F S By ojvg, 285% 4 2
7Ie e AW E 7I2E 2HRAFY TR U dAd= sbesith. g7, E%Li% ghatoll A Asporin B
i PADI2®] &l = mRNA EC] £S5 285% B 2 VT2 HE W2 Jor ddHo AT TF
7 =2 Aew Add 4 Qv 5L, AT AolA Adenosin 5'-monophosphoramidase HINTZ H+&

TE mRNA 0] BEE 25% 2 2 Ve Us W o ® gy 274AT TRt

HSDL29] whul
z

o Aow A

Houtge] o pE oo, 7] ZAELS Aldehyde dehydrogenase 1A1, Synaptogyrin-2, Troponin T, Pyruvate
carboxylase, mitochondrial, Annexin A3, Heterogeneous nuclear ribonucleoproteins C1/C2, Ribosome-
binding protein 1, Ig gamma-3 chain C region, Ornithine aminotransferase (mitochondrial), Four and a
half LIM domains protein 3, Threonine——tRNA ligase 1 (cytoplasmic), Striatin-3, Protein unc-45 homolog
B, Heat shock 70 kDa protein 4, Long-chain specific acyl-CoA dehydrogenase (mitochondrial), Peptidyl-
prolyl cis-trans isomerase D, Actin-binding LIM protein 1, AMP deaminase 3, Delta(3,5)-Delta(2,4)-
dienoyl-CoA isomerase (mitochondrial), ATP-binding cassette sub-family C member 9, Sorting nexin-3,
Serine/threonine-protein phosphatase PGAM5 (mitochondrial), Eukaryotic peptide chain release factor
GTP-binding subunit ERF3A, Dual specificity mitogen-activated protein kinase kinase 3, Long-chain
fatty acid transport protein 1, Valacyclovir hydrolase, Myozenin-3, [Pyruvate dehydrogenase (acetyl-
transferring)] inase isozyme 4 (mitochondrial), % NADPH-cytochrome P450 reductase@ ©]FO% ol A
AgE shh ol el @l = nRNAC] s SAskE AlAE 9 23 vk AV @il (A E2
A% A ] 234 SR SAA R FeofstA SUF e 3 , =
(Z5%, Grip test A%, Rotarod #A|4>, % Inverted grip X5 & =& &9 Ao

ntAE o]t}

H odlof 9lojA | Asporin, PADI2, Aldehyde dehydrogenase 1A1, Synaptogyrin-2, Troponin T, Pyruvate
carboxylase, mitochondrial, Annexin A3, Heterogeneous nuclear ribonucleoproteins C1/C2, Ribosome-

=
bashal, dE%

binding protein 1, Ig gamma-3 chain C region, Ornithine aminotransferase (mitochondrial), Four and a
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half LIM domains protein 3, Threonine——tRNA ligase 1 (cytoplasmic), Striatin-3, Protein unc-45 homolog
B, Heat shock 70 kDa protein 4, Long-chain specific acyl-CoA dehydrogenase (mitochondrial), %
Peptidyl-prolyl cis-trans isomerase Di= A4 thE&w tiH] 44235 SR OA S7HE0] Jde= AS 5Ho0=
Atk B3, ) @aAEe wgde] AU & vl He @A 0 F7hH e 4 Ak,

2 "ol 9loJA, Adenosin 5'-monophosphoramidase HINT2, HSDL2, Actin-binding LIM protein 1, AMP
deaminase 3, Delta(3,5)-Delta(2,4)-dienoyl-CoA isomerase (mitochondrial), ATP-binding cassette sub-
family C member 9, Sorting nexin-3, Serine/threonine-protein phosphatase PGAM5 (mitochondrial),
Eukaryotic peptide chain release factor GTP-binding subunit ERF3A, Dual specificity mitogen-activated
protein kinase kinase 3, Long-chain fatty acid transport protein 1, Valacyclovir hydrolase, Myozenin-
3, [Pyruvate dehydrogenase (acetyl-transferring)] inase isozyme 4 (mitochondrial), " NADPH-cytochrome
P450 reductase™ B4 tlZa o] 234F XA FAE Qe AE SHOR gt 53], A7) dud

)
=
2 I5Fl AU 2 7)so] 9 dAelA & FaEHo S F v

pou)
4
rlr
ox
oz
)
o
-
M
fz
ui

2 gAalAel QlojA, "ol FUtEC] e AL, HEHA EW Flo] HEdH
dogor HEFe] Bl = AL usitt. «E 5o, Tl "TUHEHY dvhe AL, Ao o] o
9] Ao wlmate] Hol% 1%, 2%, 3%, 4%, 5%, 10% £ L oA, dF Eo], 5%, 10%, 20%, 30%, 40%,
T 50%, 60%, 70%, 80%, 90% Ll 1 oA & W/wi= o.5u], 1.1W], 1.29), 1.4®), 1.6uH, 1.8¥] E=
I ol ¥ AL guditt. pAFerE, g A H& 1 WX 1.58, 1.5 WA 29, 2 WA 2.59),
2.5 WA 38, 3 WA 3.58, 3.5 WX 48, 4 WA 4.5, 4.5 WX 58], 5 WA 5580, 5.5 Wx] 69, 6 U
A 6.58], 6.5 WA 78], 7 WA 7.58], 7.5 WA 89, 8 WX 8.54), 8.5 WA 9¥}, 9 WA 9.59, 9.5 WA
108], @& 100 o F71e e onE ¢ o}, o]d AHEA] FErt. o] WA 8o ouE Ty
At A7) A Llel Fated, Wk W& JHA= Ao ' old 7hsstt.

=z
r

2 gAelA] ALEE §o], "SAH"S EHste B (& UwHe 49 2T velevlA FAAY] mRNA E=
aald)e] E4 (Bd) oJRE F4 2 gelste A, e E4%e B E4 5 (2E £8)9 HIsE 5
A R RISt As 5 EEete oujojtt. &, A7) i By FEs S48 AL Ud 88 54
she A (5, ¥d §57F SAse ), B A7 aide AF, A W 58 SAce AS ot
A7] EALe AAH W (B4 A S 2% 38 A3 Qlo] FaE £ Jdrh, v #=39
SAol dolA AGA i Y A P TRe Al F dEA o, B wHAANgA T=d AEY
Eol olo] EFETH 7 ¥ EE FAA A FF vl B2 FgAC & dEA dnk. wEpA A &
A gl HE:o vlo|entA dwlde] Ex oFe] AE, T Y] dWd o ST 24E) BE A
(3tgF =24)E gRlste AS Esste 9nfo|tt.

2 Aol A AREE &0, A" uEAsHAlE "SA"E gulate AY 7 A, A7) AR BAE)
v Bd &4 o455 53 2 A= AL gulEteE AY F gon, Y] AFENL EHse B &
A FEEd £32) BEv 49 HstE SA 2 FA3le AE guEie Y F dv. B wdhgol B4 e
S AAAAQ THA A=A BHE BF xFste] Al gle] #dE o dow, nEAsAlE Al
Z4o] FdH= AL 5 AU,

7] 2/dEC] mRNAS FES 54357 A A A5, 471 mRNAY FEE& SHsE AlAlE mRNAC] FolA o
2 Agete Zgoly ME He ZRHY F QUth. & B wE vlolentA FHAAES mRNAC So]Al =
golm AE T TRHE ¥35h= B wyo] ZAELS FXEH RNAS X8t Widd "o AAE F7=
zoe 4= . B odygo] 2AHES o]&dte] FAHE RNAE AR S WHES Aldglo]l Algd o= I A
A 271 mlo]l QmbA &S] nRNAS] S SAHT & AT

2 Ao A7) "ZEfelm'e B4 fFHA AES AXsteE dHoRA, Awd 9 g Zjolw AS
Egtsih, vt s, 5ol 9 IS v e B4 ARE AlFste Zaolw goth. Xtolwel itk
Aol Alg Wl EAskE H-2A AdH EAAsE Adolola, FRAQD Zotolw Ad FHE IFfdte &
A FAz AL SEEL vl 5o FES e e Zoowd W, & 5olio] Fod £

2 A Y] "ZRare AR Ul HAEsaA s 24 B2 Soldem ZARE 4 e EAS 9y
st 7] Afs St BoldoR Als yo x4 EZ EAE 1T F de EEES vy, =28
o FHE 9 JAdAN BEAFoR AMgHE EAEA AES glony, HEASAE PNA (peptide nucleic

A
acid), LNA (locked nucleic acid), HElel=, E|FElo]l=, @z RNA

I
rr
=]
=
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Sl PYAClth mnh FAHoE, §7] mRui dole BARA AR fFAHAL o5 fAR A Et
A A ARE AL TP AR, AF Fol, Az, wuF, A, VAR, S4F AL % /W, A

ZAME, DNA, Z RNAY & 9l DNAE cDNA, Al DNA, L@ Zd QEle]|=E Z s, RNAE Al RNA,

=
mRNA, &e]alyrE el Bl =8 23ety, dulde] deas A, I, 54, JEelE 55 2T = Ao

2 g W wpolemtA (ThE He A AR (olHAl AE, A A F)E TAE denE,

FAAEE ol nFoR Y] dwAS dsdsle Al Boldow Ajtele Zetolw|, ZrH | HEE S

HAlx wEHH=E &olsiAl HAIE F s Folnk. ZEtolw EE ZEHE XANOH|TO|E

(phosphoramidite) IAXAAA FdHolv} 7]g} e X WHS o] &3t glgyoz F48 4 9lom, B

T 7154 7kES E@eth. e Zdtoln EE X RH = nRNASKe] EASE wElshA] ke W

7= T A ,

QEE &l o] THARY A E FIULEE e Wy, odE W shHEA &2 AZAA (d: Hd

FAFUYOE, IAFEYAHE, IAZFZolUHoE, FhupHolE 2) i ddd AAA (do: TAZLRE

Qoo]E, IAXZUE|QO|E &) 83l 3 = §45 o83 ¥XEZ (labeling material)9 Ag &

o] Slt}.

2 Ao B dulde] S 5431 % AJ A9 A $E8 545 AAe= Y] dNd

o] Eolxel A w U 5 vk
GAA el AREE o], "IA"E FAG F9lol dElA AAEE SolAl vl EAE ojugitt. &2 o
of B2, A= v G A s SojHo g Ajtele FAE v, vEE A, d2FE A A
2% FAE 25 xesr. =3 Fd-3A 2SS zhe Aold A FA9 dFm B wdge] Ao x
e, & 3y gide Heldor Afste BE TH WYSZEA AV T, o E 59 2719
A Aolel A & 27)e] HA| Aolo] FHE e ehde FElo AW ofde} A EAbe] vFH<d THA,
9 A3 715S 2P Fab, F(ab'), F(ab')2 2 Fv 55 g3}, volrl & adtygo] o= 2wy o
Aol Bolxoz ZAgtd 4 & olgtd Aztst FA, 7|vE A 5o 55 FA e AxF A= EE

BAAAA AR gof, "WEt (aptamer)"E AR W HEFLA e TAEAN oo AYRY
e wdE O AR gE A TEE e G Zhe SARONA, RNA, B WE SAhE sk
o2, SojHor An e w4 @mAe] EAE A1 = Sk e o] Alxs Al e e Az
el whet, Slstuat she A G dis) AEAolal & AgHS T sawIEHEE A
= Adste] A F, I D e Re] sl A9E 5

Juon o o Ayt O N oo 3 oR rfz

, -SH, -COOH, -OH ™=+ NH,& W¥3<

2 oo 2HEL 7] vlelevlA wiiES A EE W "ad AAE FriHez ¥gst ¢ glon,
2 ZAES o83l T WA Ss AA e WHS Adtgle] AFgsle] A (EE fAAANZEEH 5%
AFEA AlZ)A dde] By 58 AT ¢ Yt

2 oAy mE 2AAES AdS 92 st JAREEH EEE A= AR #A4E fd AHgE 5
2 odgof QlojA "AETH A" ZTHATE AGsAY olo UH 3R & AFax sk FJHAR
5 AFE Aolgtd Al glo] X3E & Qth. oE B9, 47 AESH AR 9, A8, €F, &d,
B, 27, 2534, MXE, 7|3, Z5, AR ZA, S5 % (core needle biopsy) A, ¥
TEUAA AA soEFE AdYd F dnk. g FAFORE, 7] A=A A5+ A (whole blood), 3

T (leukocytes), @xdol w3l AE (peripheral blood mononuclear cells), WdF AZF (buffy coat), &
2 (plasma), 3 (serum), 2% (sputum), == (tears), A (mucus), AW (nasal washes), v &<l
& (nasal aspirate), &% (breath), &% (urine), A (semen), F (saliva), ¥7 A=A H (peritoneal
washings), ¥ (ascites), 3F9 (cystic fluid), ¥&5% < (meningeal fluid), ¥ (amniotic fluid),
Al (glandular fluid), ## (pancreatic fluid), BZ (lymph fluid), &4 (pleural fluid), #F &

h=j

©1% (nipple aspirate), 7]¥3# 5<% (bronchial aspirate), & (synovial fluid), ¥4 FAE (joint

aspirate), 713 ¥H|E (organ secretions), AMXE (cell), AXE FEE (cell extract) ¥ ¥4

(cerebrospinal fluid) S22 o]FoR FoA HAeE 1 F o] dd = o, ntddsiAs, & 4o upe

2AES HAEA Ad (g, A9A AA)E A AewA, A, HdY, FF, A, 4 HEZAo =" o]Fo
=

’ l
ool M AdEE s o]dd & ok, B, V] AEdH ANEs IE2Ad e, nEEsls 94



[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

SIHS31 10-2024-0078995

7t (tibialis anterior), Z#AA (extensor digitorum longus), % WA (gastrocnemius) F2AY <
ATt

271 AEFRA AReE HE e g ARgEr] Al dAAHYE F U dE B, #ds)
(homogenization), 93, T/, FF, &5, Wil AL 5443, Ak H7F & T & vk, 7] Al
v 99 vl o &2 AEE FITRIIES FHE F dedl, odE Bl IIARRH 5 AsE 5o
L& w3 FRulEd, @ﬂE FzuEady, FZA7|E  HiA ELEU]—E:LEHJJ (size exclusion

chromatography), x| I ZvlEZL
|3t AAEE ¢ .
=

&
L
re
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D
kel
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=
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o
2
f
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o
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o
o

&8 71ES Aed & AUk

of ghslo] =, & el mE nlol vt ] mRNA Ei=
% T e gustd, AAEREH Zed
Ei et Aol glo. o, 7] 7IEs

RT-PCR 7]E, DNA 3 7]E, ELISA 71E, w4 3 7]E, 9= (Rapid) 71E, AFEA 7|E, =& MRM
3+ E

};}

(Multiple reaction monitoring) 71E & ¥ 4 o, oo A= AL OMEP upebA], 2o

o= A WAL mAR AdhE A BT mRNAE RIAR QAEE Edtolw AE, Xz uil ol &
A el Aghel 3 FF EE ool tE 4 AR 2AE, 89 B XU 23E = Qv olu, A
7] A2, nRNA, T @] whe L3S 7ESE BES 13 o]Af 3l ATk Qlo] FEAA = o,
7t BAS gt AT Algte] §lu, 7 229 A8 sAld IdE = 9 vAd FIPgHE = 9]
1=

E384 AlZoA Asporin, PADI2, Adenosin 5'-monophosphoramidase HINT2, %
F 3 o]l wlE = pRNA S SAHSE WA 2

(82) 7] @A (SDA S48 sdAe] @wd == mRN

o=

& =T Hads 9.

A<
T
ol E8E AESHA AlFoA Asporin, PADI2,
=

EE, B AEe, (a) 2HATOR JiHE dHA B
= To|A AeElg s o] AFe] whulE i pRNA)

Adenosin 5'-monophosphoramidase HINT2, ! HSDL2= o]%F

F7e Z4de v 2

o]

_é

(b) A7AY Asporin ZL/EE PADI2S] vz i pRNAS] =5o] tlZ+9] Asporin /%= PADI2C] whuld
L= mRNAS] rEell Wl Frbstal/srbetivh (i, 1.5wR, 28), 2.5wH, 3¥), EE 2 o) I3 A
Adenosin 5'-monophosphoramidase HINT2 /%= HSDL29] Wiz TE= pRNAS] =59

monophosphoramidase HINT2 /Wi HSDL29] whla = pRNAS] 4250l Hls] 743k A$ (oA, 1.59), 2
v, 2,58, 3¥}, T 2 o)), AV AFRE AV JHAE SaAaT 2
(kg 3l=; indicating) Z2HE #Ed= GAES ILgst= aze] o
A7 (F2 B3] 9% FRE AFse HES AT

)
=

| A, A7l “IAAT =

LoR sk AMAZRA, 2 oA 7] 3

12y, HE, nk2, RERE MAH E7, dFo], 7, aYe], &
)] =
% T

— )
2 4w, heasls age 5

il

fE ok
-0,
r\l

o ne ﬂﬂ; o
bl
juisc
_O‘L
rlr
el o
o
ol rIf
il
il
2

PR

o\ [o [H ot
m -
T
An)
2

Av 1 Bl A EHE AR, 2ATY A A5V QAU dAEE FAE 9Hs
g, old] A@HE AL o

Arg o] oA FAdelA, 7] He A7 AAAERYH ZEd A=A AlmelA Aldehyde dehydrogenase
1A1, Synaptogyrin-2, Troponin T, Pyruvate carboxylase, mitochondrial, Annexin A3, Heterogeneous

oeob Ao 2 e

e
I
z

nuclear ribonucleoproteins C1/C2, Ribosome-binding protein 1, Ig gamma-3 chain C region, Ornithine
aminotransferase (mitochondrial), Four and a half LIM domains protein 3, Threonine——tRNA ligase 1
(cytoplasmic), Striatin-3, Protein unc-45 homolog B, Heat shock 70 kDa protein 4, Long-chain specific
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acyl-CoA dehydrogenase (mitochondrial), Peptidyl-prolyl cis-trans isomerase D, Actin-binding LIM
protein 1, AMP deaminase 3, Delta(3,5)-Delta(2,4)-dienoyl-CoA isomerase (mitochondrial), ATP-binding
cassette sub-family C member 9, Sorting nexin-3, Serine/threonine-protein phosphatase PGAM5
(mitochondrial), Eukaryotic peptide chain release factor GIP-binding subunit ERF3A, Dual specificity
mitogen-activated protein kinase kinase 3, Long-chain fatty acid transport protein 1, Valacyclovir
hydrolase, Myozenin-3, [Pyruvate dehydrogenase (acetyl-transferring)] inase isozyme 4 (mitochondrial),
3 NADPH-cytochrome P450 reductase® o] izl oA Adejg st o]4ke] ol = mRNAS] F& 54

S wilE o 29T + Ao

wowgel thE gAddA, A wEe u e s WA DA =7
monophosphoramidase HINT2 %=+ HSDL2 (hydroxysteroid dehydrogenase-like protein 2)<]
Fwol gz T HE $e BS, LT E JAdsiAY; ST EHE 3] e A (F4x
e 7hedol 2 D) om ddsiAY; ISl Al vE] 42 Aom wdsiA =
Rl wla] we Ao wdsteE WAE o X ¢ Ut

x
HE
I
rr

r_‘?_‘

E odwgo) wE HGHHLS Receiver operating characteristics #21A] Area under curve’} 0.7 ©]7, 0.75
o]4} 0.8 ©o]4F, 0.85 ©]4F, 0.9 o], 0.93 ©]4, 0.95 o], 0.96 ©o]4F, 0.97 ©]AF, 0.98 oA, TEE 0.99
ogd ,

sith. R, B el mhe Wehlye Solm HW/mE Wmsl 706 o4, 756 o4, 80% o4,
o

85% o1, 90% 1, 93% ©1%, 95% o1, 96% o1, 97% o1, 98% o1, W= 99% oldd & Avt

el W wolovtA, AESA AR T3 ddd FAZQ A desiglens it

Boulgof A AlgE 8o "AHABA|FWH (nethod for providing information)"o]e, ZH3heo] Zdho] 3k AW
£ ATete BHoEA, A AETH ARE EASHAY, B dHd mE blolentAEY FEY F1E
ghelste]l Akl whyot Wy TR (@A)l did HRE F5ste WHE dvEnh. oHd, £ I
wE ol emtA Y FEs SASIAL ad Hlalste] AN AT e] WHE Jtede] dEA, e 2
Aazol IHyE JheAdo] AUFoR H2A, e ATl on IHygl=Add gt HAEE AFste W
HogA, A7 S $ote] 24T ¥ 984, &5, 1987 tEide A5 ¢ o, olF ZA
Zo o 9 X5 #3 JRE AFste PHOEAE AT £ QU

2 age] QoA "tiET (control)"& A MA v SHATES €v MMAREH FEE AESH A=Y
T ATt

2 g qlolA, dild FES SAse HE A X" awd 54 i) og Aolgtd 5¥g
Ao glov, A F B4 wWo =AW gzie wpely ofAo], MALDI-TOF (Matrix Assisted Laser
Desorption/ITonization Time of Flight Mass Spectrometry) 4], SELDI-TOF (Sulface Enhanced Laser

Desorption/Ionization Time of Flight Mass Spectrometry) #41, WARA W E4 WAl W Ak 0.9
AHEY A9 iy, Z2AE "H9drIds, 24U A, 1A 18 BAY, 239 dArds E4, A4 A
ZolE g -d&=2R4  (liquid  chromatography-Mass  Spectrometry;  LC-MS),  LC-MS/MS  (liquid
chromatography-Mass  Spectrometry/ Mass Spectrometry), $I2=® 5358, ELISA (enzyme linked
immunosorbentassay), % FACS &< Wl & 54 ¢ 9},

2 o 9lojA, mRNA FE S
glo}, PCR, RNase X
situ 2FH, DNA 3, Z/EE RNA F

W2 Al A E mRNA S gl 9%k Aojebd 5 A%
=R =R
=

=9 E3F¥ (northern blotting), A% £3589 (southern blotting), In
5

fo

L

=2 A
o el o8 ST 5 duh.

2 iy o] A7) Adr)r)e SAEE FEAsE MAREYH o AESHY Algd dste] 2 W] wE njo]
omutA, oA, Asporin, PADI2 (Protein—arginine deiminase type-2), Adenosin 5'-monophosphoramidase
HINT2, 2 HSDL2 (Hydroxysteroid dehydrogenase-like protein 2)& o]Fo]zl oA Aelg 3} o]Ate] whul

4 EE olE gEste: fAAY WA FEL S ANE olgst] WA EE fu4e WE FEE
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[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

SIHS31 10-2024-0078995

S4T 5 Ak A7) FATAA A7 AAE olgstel Y] WM mE Ak B YEE FAFOEA
SHLZS AVAAY, DhaF WY Ade] ¥e Aow AV & A

B oagel 4] AW, A7) SARA dofd Y] wud e fade] wd e Ade 27
AFY FR, FFE, Bt 49 52 55 FHst 1EVE 212 U £33+ v

ool 47 AETE, 47 SATA doin 4] wua me fade] #d gEe] WFel ueh w7
Ao B JRE PYsel RRTORM 2RAFL AT 5 A}

EE, B owe o] uAE £Fee, 2@aFel AnEe A3ad

g

(S1) YAAZEE B9 AESHE A|Zol|A Asporin, PADI2, Adenosin 5'-monophosphoramidase HINTZ2, ®
HSDL2E o] F-o 7l ol A el &pi} o]dbe] whuld = pRNA FF& SAs= A,

(S2) 2271 GA (SDoA SHE @A dild == mRNA =52 273 vjuste] | 333 A9 Asporin =&
PADI2®] w¥lzal = pRNA o] tiERwtel wlE SUFekAY; ¥ A9 Adenosin 5'-monophosphoramidase
HINT2 H+= HSDL2 (hydroxysteroid dehydrogenase-like protein 2)] Wil W= mRNA S==o] tjZEto] H]3)
fagk A, A7) AA4AE SAAToR dstes 9 2

(83) 71 @A (S2)ol A AT oR dd A NN HLTS A =dhe 9.

2 o] A FddelA, A7l @A (SDolA SAHE Aol whild = mRNA —’F—Zr% EHZ‘TLTJr H]ﬂé}oq
73 A2 Asporin HEi= PADI2C] wlz W= pRNA G=Fo] tjZEatol H|s] F7

monophosphoramidase HINT2 T+ HSDL2 (hydroxysteroid dehydrogenase-like protein 2) ] whal g = pRNA
Fol izl vlE] fagh AS-, A7) d3dAe SgAFeR Add oo, ek dgAelA T&EE

e ARY HEA IETZo] SUFAY, 2 we] dd AoR didd 5 o

weh, B oyl AT AmAe gk shgx 545t W (5, Y ) RA ) AT HEE 3]
GAE xgslar:

(a) IAAZRY Egd AESAH AlBoA Asporin, PADIZ, Adenosin 5'-monophosphoramidase HINT2, %
HSDL2E o] FolZ oA Aeld shu} ool whld Ti= pRNA 2d =58 S4se 9, 2

(b) A7 @A (a)dAd S4=" @A dld = pRNA =58 23 vuwste], F3A9 Asporin &
PADI2¢] whuld W= mRNA F+Fo] dixTel Hlal F71skAY; 37 A9 Adenosin 5'-monophosphoramidase
HINT2 *=+= HSDL2 (hydroxysteroid dehydrogenase-like protein 2)2] @z = mRNA 4=Fo] thZatol H]&|
T AS, A7 A3AE SAT A mAd g vhEAtRE B4 sk g,

i o

A7) 27 4% X H5 A= Bimagrumab, Trevogrumab, Sarconeos, ARM-210, NA (cell therapy), NT-1654, AVGN7

(gene therapy), ATA 842, VB-102 (protein), Peptide of follistatin, AAV gene therapy, TEI-SARMZ,

Metformin 2 H|E}Hl D BZA] & 3l o)Al AL EHo = 3=, Z44LAF XBEAd 3k w2 EA13 W
HES A-Fs),

ol o FHA A, ] dhgAr B e ] o ] (a)ellA] =49 odAe] Sd = pRNA
Sz Hlwsle], I AAQ Asporin B PADI2Y] whlA mi= pRNA SrEEo] tizdtel HlE) E7lekAu
A2 Adenosin 5'-monophosphoramidase HINT2 %= HSDLZ (hydroxysteroid dehydrogenase-like protein
o] vz = pRNA ol diEatel HlE 7hasgk A 71 FAAE FEANA FLEE ST A

o1
§ $48 A8 G dehd Aem 458 & v
i

)

2
2y 37 A7) 2PAF ARAZ AYRAS

;@

A7 §e AR aR, 7 234F Sl s 28% U 2/EE 2 Ve N a9 o A4 Ee
H A&sHA Yehde A 58 2. T3, A7) IgaFe AsHoRE Aojxd, dwuld BE AEA
5, % 5] o}, oo dAHH= AL oYt}

5, B Ae 2 Ayl 2AS #49 ARE {3 Ty e AFett, 2 dyoA AlgE §o,
“FRbA e (companion diagnostics)” & EA k& Aoy} X &R that dxle] WS (dA I8 AT F
S At AFSEHE AR JAd ez STS ol & wE 5 E Fd A5y FHEd g
= A8Es AaA7IE B} ke Aol Jhestth

el QoM Al AR = FHss AW 2o wmE oAb o SAIZE AHAY olFA WAH=
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[0096]

[0097]

[0098]

[0099]

[0101]

[0103]
[0104]

[0105]

[0106]

ZIHSd 10-2024-0078995

B A9E ovsi, stk o, WA e, o9 e, e 8, e A Fo SO e
AR g gt A, A7) ABs FAAA, ow, dRE, Holzd, &5, ARAR & Ed oFo
2]
=

of AolA, 7] &3t 2 (Chemotherapy)> 54 AW Xag 93 stE4d& A&t A9 1
AFEHE R AAES st A] k&) o 21 Bimagrumab, Trevogrumab, Sarconeos, ARM-210, NA (cell
therapy), NT-1654, AVGN7 (gene therapy), ATA 842, VB-102 (protein), Peptide of follistatin, AAV gene
therapy, TEI-SARM2, Metformin 2 R|E} D HEA] 5o At}.

2 @y QlojA, A7 YA el AF, X5 B JAd a945 47 & A AAe giske] <= (hand)
2o J)7lsh 3 S0 WEA 48 TS oW AR EE 3
o]

ofst, ¥ wHel osl® B7] Slske] MAT ANAE AN, T §7]e
| AAdel ofa] & wel vgo] @

oﬁ 1o,
>

>,
2

o
e

.

)

o

f
ui
hiali

[HA] o]
AAd 1. G2FEAES o83 274AF TEREY A}

zd
A ot
T omg

3] AslaL, &N tibialis anterior, extensor digitorum longus, 2 gastrocnemius
=] 5191 o1 S tibialis anterior Z2l°| tial] AF4 wMAdx] BEAS F3siitt. Gl ds)] A4S

F 209§ vheel B4 ok E 19 2ot

B Ao = WA AA (Ovary-sectomization)S E3l vp$-2o] 2345 E sty &34
ﬂﬁ“q TAAHoR, 7FH (C57BL/6 AFH m2AE FYsle] 257F specific pathogen—free

slal 9F#ol dF dAa AlAE(ovariectomy) T M 2% (sham surgery) S AT, %
ol ¥

2 o

>‘ N ol
ot Y oft

Egjmlo
Moox fob 2

H5g e u vk
A%

:L

o to
o mlo
>
it

Z 1

2 months after surgery

Sham (n = 9) OVX (n = 10) A change P
Body weight (g) 23.0 £ 1.2 30.1 £ 2.5 30.9% <0.001
BMD (g/cm3) 0.074 £ 0.003 0.068 + 0.003 -9.5% <0.001
Fat mass (g) 1.08 £ 0.45 4.75 £ 1.12 339.8% <0.001
Lean mass (g) 18.8 + 1.0 23.3 + 1.6 23.9% <0.001
Sarcopenic_index (%)
Soleus 0.037 + 0.004 0.030 + 0.007 -18.9% 0.027
Tibialis anterior 0.173 £ 0.029 0.129 £+ 0.013 -25.4% <0.001
Extensor digitorum longus 0.041 + 0.007 0.026 + 0.012 -36.6% 0.005
Gastrocnemius 0.532 + 0.035 0.400 + 0.020 —24.8% <0.001
Grip strength 6.91 £ 0.54 5.28 £ 0.46 -23.6% <0.001
(g/g body weight)
Latency time to fall (s) 85.3 + 24.5 54.9 + 8.7 -35.6% 0.006
Grid hanging time (s) 66.8 = 63.1 8.6 £ 3.3 -87.1% 0.024
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[0108]

[0109]

[0111]

[0112]

[0114]

[0115]

[0117]

[0118]

[0120]

[0121]

ZIHSd 10-2024-0078995

@ 2

AN 2. T2E QY B

f

H]

i1
HN

Tibialis anterior &% X&& 5% 2% ZHA A o]E (sodium dodecyl sulfate) ¥ 50 mM Egd€dry
ZekAl9d (triethylammonium bicarbonate; pH 7.55, Thermo Fisher Scientific)S Z3te] 100 pl &3 &=
SF3ith. 19]al Adaptive focused acoustics 7]HE ©]&3te] lysisE F3EF O™ trypsin/LysC mixture
(Promega, Madison, WI, USA)S A|dlii A ZAL) ]ZHE Wb whel MEZS S trap-7|8F EYAl B3R A
gttt xd JPE)=E 0.1 XEACRE AT, HEfe]= w25 F4317] 918ke] NanoDrop One
33 B A (ThermoFisher Scientific)olA 205 nm Jrﬂoﬂfﬂzl TS =Asort. 4 MEZ9 4 ug HEto|=
E 1 B4 @"sta Azt e Holle HElelne 3 gloluY ] Y-S fd 23Eqdth.

AN 3, 3P TzYeusE A% AF BAY BY

WE 25 peptide AR Sy} & LC-MS/MS AR o= SCIEX TripleTOF 5600+ A28l Ak BX7]E A&
3ol B3k LC Tﬂ 9, E¥ ZHo 2 Fksigent wlo|ZE E® F}EF A (ChromXP C18CL, 5 pm,
120 A)E, BA Z8 o= Fksigent A8 (C18-CL, 0.3 x 150 mm, YA} =7] 3 um, 7% =7] 120 A)o=

I AY L= 40 T2 FA 8 AejoA ek:spertTM nanoLC 425 (Eksigent, Dublin, CA)E A}&3l%ct. M=
100% &2 A @ 0.1% XSS A3 10 w/ming F&5o2 Ef Ao 2983t 108 &, Hegol=
Lol A 2w &N B 100% acetonitrile = 0.1% EEAFS AFE3Fe] 5 ul/minoll A 878 &9 (&89 B

685l A 3 A 25%, 5%l ZAA 25 WA 35%, 28] A 35 WA 80%, 3% B 80% FA, 1% FF 80
YA 3% A, 8% < 3% A2 FEUrt. dZFEAS Sequential window acquisition of all
theoretical mass spectra (SWATH) REolX SCIEX 7]% :=Eo| we}, 1007§¢] variable windowsZ Al&-3}o]
ZHE 5T, SWATH wi7i<arsE o83 o] AAEAT: &3 m/z 400; A3 m/z 1250; window overlap(Da)
1.0; CES+= 22 windowsol|l thall 5, & windowsell 3l 8, 7} & windowsell i3] 1022 AASHTE. NS2 2~

ol
-

(3

el w

AL u7E REo|A 2.5 ms E<¢F 100-1500 m/z B ANA FHREFJAeH | F Alo]F A7+ 2.8%%Y. &
FEANS o] &3 28 dE S B AL E 1ao] YE

A A 4. SWATH Data ¥4

A AWZo] g SWATH-MS dlolEli= in-house 2W ZTRE|S &4 ghol=ejg]9} &7 DIA-W 1.7.10& A3}
o AYsitt. ~HERLS 7| Moz HAFGo Y, n/z BT WA A$ 400-12500131 =7t o]
(fragment ion)2] 4% 100-1500 ©|%t}. Diann R #7|A] (https://github.com/vdemichev/diann-rpackage)®ll
TdE MaxLFQ &322]<5(PMID: 24942700)S Ab&3le] ©huld A= 3hs $£53%c. vdid e 752 0.01 9]
dol q-#ts EHete AFA 2 gid I diste] dE "SI

AXNd 5. BAF &

T8 AZEY] Perseus(version 1.6.14.0)2 AF&sict. Ar3std
Ak, 2 BEY] FEE aFsesion, Aox s gl HA
A (width: 0.3, downshift: 1.8)& AM&3ste] gt Fx2AA FE3
T2 gASAT. ME e FAHCRE fFold AolE 7] 8te], Benjamini-Hochberg FDR(0.05 H23)&
AHgEte] T-HAS 3 Y. BAlo]lx Z3(volcano plot)d ¥~ ZE3F(box plot)9] AlZts}e= InstantClue

[ddd]
A 1. 22aFH B89 vpolevtA ¢AS AT SHATH £4
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[0122]

[0124]

[0125]

[0126]

[0127]

[0128]

[0130]

[0131]

[0133]

[0134]

[0136]

[0137]

SIHS31 10-2024-0078995

ATy BEE vlelentA FRE A¥EEy] Yste] 10709 da dal mde] vhe-a & 223 9749 o

g7 AAldel] Z1AE e wMAS &5k SWATH-MSO] <jeh vl A
2 AF BAES FHe. F5% peptide® Spectrumel thaiA = DIA-NNS o] &3to] AZFAR} FHHHE
FEokglon] &= 1bst o] F 2,086709] W AES At

A 2. 23EF 229 2§ duA 9 54 &

fxoll A 10, dAa AAlTolA 1709 outlierE A|78+aL Principal component analysisZ F33 Ay, &=
2as} ol WA dAl Bd 5T gx2a 1Fo] F vroiXe AL FRIsglrh. Eg gi2TS Ve

2o Akgke] i3k Fold change®t P valueE ©]€3}%] volcano plotS 33 A3, = 2be} o] Wik dA
Bdo] & ZA oA 14719 "M AE] Frlsta 3070 @i d 5] HAsE AL RIS,

Volcano plot wAlellA thxa ] Wi dAl ®do] 28 A oA F7hekes 14709 dldES & 3a0l vt
WAL, Pregnacy zone proteine WA Axl EHoA dixat dib] 3d] FUketE o2 UERRSH Plasma
protease C1 inhibitor ®A] 2.6¥) Z7}8tE Ao 2 Yepyt}.

Volcano plot EAolA tiF the] WA A 2de] 28 FH oA 748 40719 @M dE5L © 3hol e}
YA}, Myosin-binding protein C, fast-types WZF the] Wi dAx) 2de] ZHo|r] 0.38M = FHiss=
Aoz Yelgton platelet factor 4% 0.488)2 7HAdts Ao Uelyt.

Volcano plot #XollA thxa the] Wi dA 2l 82 A F7ie dumdEe o

e 33 A3, A7) A ELS nuscle contraction, injured axon Zdol| #Hel3F]

(% 4a). &3, w3 A7) Gl AdE=09] cellular compartmento] thal #2418+ A3}, 32 contractile muscl

supramolecular fibero] #THE A XA QAZ 7K += Aoz YEWT (= 4b). A

of &) A7l dojuyd tE LB UE tibialis anterior (¥R 5ol 3 gldEo] Z7}s}

ol BTl <A B IF9 VT HAVE dojue ALR dAT 4 Q. Eg, olE z
5

S s A3, Actin binding 2 Action filament biding 7]%5< 7MA& Ro= YENS:

ﬂd

s

)

z

1,

il

il

ot
Tl

Yo =
2 % O oHr

_I

Add 3. 54T FBBAAE Holv &5 Tl iz

Missing value replacementE $~&38}] HFAHS S2ldk 1,527/ @il dE9] A&F Hro} gt 259 <
o] AABAES EX5lo] Pearson correlation coefficientE &els}itt. A3}
%o], Aldhlal, Aspn, Syngr2, Tnnt3 % Pc @92 89 ok} ko] AUAAZS 71X

Sk Abliml, Ampd3, Echl, Hint2 % Hsdl2 @A F§o 43t 29 43 BAE Hole Aoz Yey),

g

Add 4. Grip test AT ABBAZ Hole &8 gyde o=

<5 Vs TE"E A Grip test AFe &% WA ES] 3 AuRAAE EA3He] Pearson
correlation coefficient® #Q1stgtt. 71 A3, % 6o JeERHE vle} Zo], Anxa3, Hnrnpc, Rrbpl, Padi2 2
Aspne 9] 3 o] AAES YehAek. 18]al Hsdl2, Faml62a, Mcu, Hint2 % Bphl& &9 g} o
FAAAE Hole Zoz Y. o A¥E 459 S &5 Ul dde] AFAAE S3 vEd

< AAg.

L

x2 do
lo

A3 5. Rotarod X5 FBBAAE Hole 28 Gide uz

<59 75 AX Fo 2 FEH Rotarod test®] A|xepe] <& whulze]l HEF AHwelo] AHAAE FAs)
o] Pearson correlation coefficient® 2elslitt. 7 A3, &= 79 veRd uvpe} o], Ighg3, Oat, Fhl3,
Tarsl % Strn3 @9 ELS Rotarod test ZA¥el o] A TAE Holve FHo= YEETh. Abec9, Snx3,
Pgam5, Gsptl % Map2k3+ Rotarod test A¥otE Lo AAAAZE B,
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[0139]

[0140]

[0142]

ZIHSd 10-2024-0078995

A¥o 6, Inverted grip A& A7t A#AAAZS Hol= &5 gulgde o=

59 7159 E e AEQ] inverted grip A& ARF 25 @A S0 A JHeL] FAAAE EA k]
Pearson correlation coefficient® Q& ct. 71 A3, %= 8o vebd v} o], Uncdbb, Hspad, Acadl,
Padi2 ¥ Ppid% inverted grip A& AIZF o9 733 o] #AAE BT}, Uncdbbi inverted grip A& Al
7¥3} Pearson correlation A<¢ 0.8592 Wth. @il Slc27al, Bphl, Myoz3, Pdk4®} Por wriizde] A=k A

X inverted grip A& AlIZbE 743 2o A BAE Hole oz YEU.

o

A B oage] Hue oAE A% olv, B wye] &abs sl&Rore] $4Y A4 s At B 0y
o 71%H Aot BFHY 5% MPsA guA the TAHL FUE 4 WPol shssivks AL ol
! el Aol FgHo] opyl Ao
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Component 2 (14.4%)

@sham(N=8) @ OVX(N=9)

709 proteins (t-test, permutation FDR < 0.05)

T T, T T T T T T
2 0 2 N 6 8 1(
Component 1 (44.9%)
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-Log,o(P value)

25 -2 -15 41 05 0

Log,(OVX/Sharm)

DEPs: Differential expressed proteins
- Ratio>1.5,<0.7

- Benjamini-Hochberg FDR < 0.05
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NS4

e
[=)

EH3g

asea.nu| ST 9000 4/-U1SoAN 0dovey
asea.nu| ST 0000 f7-uonaney 7.d6bD
aseanu| 9T /100 uley2 e1aq uisoAwodou) v//85d
aseanu| 9T 0000 ¥ uleyd 31| uIsoA T#560d
asea.nu| 9T 0000 uleyd g-elsq ulngnt Y47zl
aseau| 9T 00000 | [eupuoyd0lW ‘aseuadoipAysuell poeoxo-peAxolpAy 9NOH'D
aseanu| 97 1000 8-UISOAN ¥SETd
asea.nu| 9T 0000 9-U1SoAp 995200
aseanu| LT 0000 T ui2304d A Sulpulg-uY SOPN80
aseanu| 8T T000 uleyd g-ereq uiingnp 7.£89d
aseannu| 6T 0000 | T 95edly wniojea wnnapadojwse|dopus/ojwse|dodies HISSO
asea.nu| 0T 2000 p-uiunoe-eydyy 08LL5d
asea.nu| 9T €€00 Jolgiyur 7D asesroad ewse|d 062.6d
aseanu| 0€ 6200 uia104d suoz foueudald €TI0
dnoip | (wueys/XA0) oney |anjead BWEeu uiazoid Jaquinu uoissa0y
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EH3b
Acession number Protein name Pvalue |Ratio (OVX/Sharm)| Group
Q61781 Keratin, type | cytoskeletal 14 0.005 0.61 Decrease
P50446 Keratin, type Il cytoskeletal 6A 0.015 0.50 Decrease
P02535 Keratin, type | cytoskeletal 10 0.000 0.64 Decrease
Q61398 Procollagen C-endope ptidase enhancer 1 0.000 0.64 Decrease
P21556 Lactadherin 0.002 0.63 Decrease
P13707 Glycerol-3-phosphate dehydrogenase 0.013 0.63 Decrease
PO7091 Protein S100-A4 0.001 0.62 Decrease
035367 Keratocan 0.000 0.61 Decrease
Q61781 Keratin, type | cytoskeletal 14 0.005 0.61 Decrease
P15096 Fatty acid synthase 0.000 0.59 Decrease
P04104 Keratin, type Il cytoskeletal 1 0.000 0.58 Decrease
P31725 Protein S100-A9 0.021 0.56 Decrease
Q91vez ATP-citrate synthase 0.000 0.56 Decrease
P21107 Tropomyosin alpha-3 chain 0.002 0.55 Decrease
Q8CI70 Leucine-rich repeat-containing protein 20 0.000 0.55 Decrease
P32848 Parvalbumin alpha 0.010 0.55 Decrease
P01837 Immunoglobulin kappa constant 0.000 0.55 Decrease
Q8VED5S Keratin, type Il cytoskeletal 79 0.000 0.55 Decrease
088990 Alpha-actinin-3 0.028 0.43 Decrease
(Q80X85 28S ribosomal protein 57, mitochondrial 0.002 0.54 Decrease
Q55X38 Myosin-4 0.040 0.53 Decrease
P61982 14-3-3 protein gamma 0.007 0.52 Decrease
Q97126 Platelet factor 4 0.015 0.48 Decrease
P01867 Immunoglobulin heavy constant gamma 2B 0.001 0.47 Decrease
Q5XKEO Myosin-binding protein C, fast-type 0.028 0.38 Decrease
Q6IFZ6 Keratin, type |l cytoskeletal 1b 0.000 0.57 Decrease
Q3uuo Glycerol-3-phosphate dehydrogenase 1-like protein 0.001 0.27 Decrease
Q7TPR4 Alpha-actinin-1 0.012 0.54 Decrease
Q6IFX2 Keratin, type | cytoskeletal 42 0.000 0.54 Decrease
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=yl =Tl
D4a

Biological process for increase DEPs

2.7e-02 Negative regulation of complement activation, lectin pathway
| | 2.7e-02 Regulation of complement activation, lectin pathway
2.7e-02 Negative regulation of response to wounding

_— 2.7e-02 Positive regulation of collateral sprouting of injured axon

2.7e-02 Regulation of collateral sprouting of injured axon

2.7e-02 Regulation of protein localization fo endoplasmic reficulum
2.7e-02 Positive regulation of proteln localization to endoplasmic reticulum

6.7e-03 Organelle organization
| E 2,3e-03 Cyloskeleton organization
2.7e-02 Actin filament-based movement

2.2e-03 Muscle system process
_1 1.2e-03 Muscle contraction
3.5e-03 Striated muscle contraction
# 5.1e-04 Regulation of the force of heart contraction
9.0e-03 Regulation of hear! contraction
1.3e-02 Regulation of blood circulation
1.3e-02 Regulation of system process
3.5e-03 Cardiac muscle adaptation
3.5e-03 Muscle hypertrophy In response fo siress
3.5e-03 Cardiac muscle hypertrophy In response to siress
9.5e-03 Striated muscle adaptation
1.1e-02 Cardiac muscle hypertrophy
1.1e-02 Muscle adaptation
1.1e-02 Stiated muscle hypertrophy
1.2e-02 Muscle hypertrophy
2.7e-02 Calclum lon transport from cytosol to endoplasmic reticulum
2.7e-02 Cardiac muscle contraction
2.7e-02 Hean confraction
2.2e-03 Regulation of atpase activity
1.5¢-02 Regulation of hydrolase activity
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H4b

Cellular compartment for increase DEPs

2.7e-02 Cytoplasm
1.6e-02 Protein-containing complex
6.0e-03 Non-membrane-bounded organelle
7.9e-05 Cytoskeleton
6.0e-03 Intracellular non-membrane-bounded organelle
5.5e-06 Supramolecular fiber
5.5e-06 Supramolecular polymer
3.3e-05 Supramolecular complex
—

5.5e-06 Contractile fiber

5.5e-06 Myofibril

5.5e-06 Actin cytoskeleton

7.9e-05 Sarcomere

1.8e-02 | band

1.6e-02 Z disc

1.2e-04 Contractile actin filament bundle
] 1.2e-04 Stress fiber

1.4e-04 Actin filament bundle

1.4e-04 Actomyosin

4 9e-04 Myosin filament
_‘:: 6.2e-05 Myosin complex
l 2.7e-02 Myosin ii complex
1.6e-02 Muscle myosin complex
2.7e-02 Cardiac myofibril
2.7e-02 Polymeric cytoskeletal fiber
_|_|: 8.3e-03 Muscle thin filament tropomyasin
1.2e-02 Tubulin complex
8.3e-03 Apical ecloplasmic specialization
l 8.3e-03 Longitudinal sarcoplasmic reticulum

8.3e-03 Calclum lon-transporting atpase complex
1.6e-02 Endoplasmic reticulum tubular network membrane
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Molecular function for increase DEPs

1.5¢-02 Structural molecule activity
! 1.9e-04 Structural constituent of cytoskeleton
1.1e-02 Nucleoside binding

_| 1.40-02 Small molecule binding

8.6e-03 Carbohydrate derivative binding

5.9e-04 Hydrolase activity, acting on acid anhydrides
5.9¢-04 Pyrophosphatase activity

5.9¢-04 Hydrolase activity, acting on acid anhydrides, in phosphorus-containing anhydrides
5.9e-04 Nucleoside-triphosphatase activity

1.5¢-02 Purine nucleotide binding

1.5e-02 Ribenucleotide binding

- 1.5e-02 Purine ribonuclectide binding

——1 1.5e-02 Purine ribonucleoside triphosphate binding
1.9e-02 Nucleotide binding

1.9e-02 Protein binding

1.1e-05 Protein-containing complex binding

4.32-06 Actin binding

1.1e-07 Actin filament binding

2.0e-04 Cytoskeletal protein binding

_: 1.5e-02 Binding
— 1.0e-02 lon binding
1.5e-02 Calclum-dependent atpase activity
_[: 1.5e-02 Motor activity
1.9e-02 Calelum lon binding

—: 150.02 lon channel binding

1.9¢-02 Endopeptidasa inhibitor activity
| [ | 1.4e-02 Serine-type endopeptidase inhibitor activity

1,5e-02 Braln-derived neurolrophic factor binding

1 1.9e-02 Alcohol dehydrogenase [nad(p)+] activity
| 1.8e-02 Alcohol dehydrogenase (nad+) activity
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