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AxslelA == RuCO(Ruthenium  Carbon  Monoxide), CORM-1(MnyCOy; manganese decacarbonyl), CORM-
2(Ru(C0O)sCly; tricarbonyldichlororuthenium (11) dimer), CORM-3(Ru(C0)sCl(glycinate);
tricarbonylchloro(glycinate)ruthenium(II)) 2 CORM-A1(Nay(HsBCO,); sodium boranocarbonate) .= o] Fo] %l

2 B4 AEE St olge] QST FRAT FEALOR GRS U BFE EE Aue oY ®

Al 18l oA, 7] datsteas 3 SAAYUA-1(heme oxygenase-1, HO-1)ell o8l 2Ask= Z1& SHo=

2
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FGF21(fibroblast growth factor 21) % sestrin2e] WdS F7MA7|= S SR = A 3+ &
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58 oF3 2=

A7 6

A 18kl lojAM, 7] Xuj= L=3Fhol™ A (Alzheimer's disease), 371 A3 (Parkinson's disease), =
FxAE-oFF A3sk(Creutzfeldt-Jacob disease), ZrA HY FZ I Fo| 4F| ]UH(Lewy body dementia) %
84 X vl (vascular dementia)dl AS SO R e Al T3 T Ao oW =& X858 ofs ZA
1

UAikstebs %= RuCO(Ruthenium Carbon Monoxide), CORM-1(Mn,COp; manganese decacarbonyl), CORM-
2(Ru(C0)4Cl2; tricarbonyldichlororuthenium (11) dimer), CORM-3(Ru(C0)sCl(glycinate);
tricarbonylchloro(glycinate)ruthenium(I11)) 2 CORM-A1(Nay(HsBCO;); sodium boranocarbonate) o 2 o] Fo]%
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AgAzich, o), WEwde AEjwd HYetAe] oa] W FRI(bilirubin) &2 H3E o] FFo = wjd
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gige] g
3/775'3}37—5 A

A7) B4 GAdslr] 9sle], B e AdAslelA B RuCO(Ruthenium Carbon Monoxide), CORM-1(MnoCOso;
manganese  decacarbonyl),  CORM-2(Ru(C0)sCl,;;  tricarbonyldichlororuthenium  (II) dimer),  CORM-
3(Ru(C0)sCl(glycinate); tricarbonylchloro(glycinate)ruthenium(II)) 2 CORM-A1(Nay(15BC0,);  sodium

boranocarbonate) &% o] FoJXl it Fol|A AdElE sk oo dAtstea F¥EAE FERAESR sk
AMS T3 e Ao o EE A28 st 2ES AEeth

w3, H oubhge giabkdtelA = RuCO(Ruthenium  Carbon  Monoxide),  CORM-1(MnoCO,; manganese
decacarbonyl ), CORM-2(Ru(C0)5Cl,; tricarbonyldichlororuthenium (11) dimer), CORM-

3(Ru(C0)sCl(glycinate); tricarbonylchloro(glycinate)ruthenium(II)) 2 CORM-A1(Nay(H3BC0;);  sodium

boranocarbonate) &2 o]|FojZ ot FlA HAEE 3} o]ite] dAsiE A FFAE FAAAECE ke Ul
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429] #HE AaAIA 719 AATEE FHAE 5 A

R = [<iNe)

= 2+ PERK ©FA) ¥, PERK Y-o}% Hi= PERK siRNAE ©]
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gk Aot
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2 iyl AyAEe diksieks e dAibsiebh FFAVE PERK AlEdE H2E Fd FGF21 % sestrin29
BEHE STIAA MR 9ok ARt A8 AAATIE S Slsklal, A FERH A BACELS]
F, @ ofuRol= B 40 Y opdRe|= B 429 WHIE FTAAA 719 AATHS FLATE S FeleiH
L e L

Boubdel A AbEE ol o & e mE Qastein Aol o A FEE EE AvE o

AAZIAY B S AdA7E BE FHE g

X

L.

ol A AEE g0l AR & QastEa wE dAsE: TFA ) A FFET EE e F

A7t EAHAL o] §A WA LE AAS g,

14
o
2
o X
N
>,

Z-g 9ol oHH A A s
N

18 w7 #3423 =9 (lipid mediated

gene transfer), AA wj7f A2 = (sperm mediated gene transfer), 7] -&WH(electroporation), &

A A% (homologous recombination), BIAFUH o] thEA o},

2 agoa AREE 8o “HE(vector)” & 9 FHAE SFAE UZ dFHoR Nk F Qe RHA|
2299 DNA A5 @itk 83 HErt =) f8iAdE A9 5 Qdojolk s, X R FdE 5 U
ofef slar, AAale]l EAE HEL 4 v S Fulstoiof s}, A7) "ol oste] BA FHAbdl ¢ #

AAE AAAZIAY B4 F32 A4S B3 (knock-out )A A 4=

Boakg o gAagtels EE RuCO(Ruthenium Carbon Monoxide), CORM-1(Mn.COiy; manganese decacarbonyl),
CORM=2(Ru(C0)sCl3; tricarbonyldichlororuthenium (1) dimer), CORM-3(Ru(C0)sCl(glycinate);

tricarbonylchloro(glycinate)ruthenium(II)) 2 CORM-A1(Na,(HsBCO,); sodium boranocarbonate) & o]Fo] %l

i

L

vl A s A=, A7) dAakstelAE 3§ S A AU A]-1(heme oxygenase-1, HO-1)o] ¢J8] dAsl= ALY 4= ).
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vt e AlE . A7) dAEERA e JASlERA FFAlE PERK(ER stress sensor) Al AE
.

FolA MEE shp olge] AasEL FFAS FRAROR PRt A FEE EE Ave O =

k=1

25 T3

FGF21(fibroblast growth factor 21) 2 sestrin2¢] W3S Z7HA 2 $ r}.
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s sl 7] Qases Ex Qakse
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T3 A= BACE1(Beta-secretase 1) ¥dl, W ofZo]= [ 40

2
oldRol= B 429 BH|E AAAZ 4 Y.

v e A=, A7 A 3o HYE, v gEd S, g, dledds, 3d89E, A 13 2 A
28 9, 8S, FUAs 9 aXIFY F Aoy, old A= AL obdE WA

g s, A7) Al d=stolw A3k (Alzheimer's disease), 1< A% (Parkinson's disease), ZAF
=HAE-ofF A% (Creutzfeldt-Jacob disease), &2 BHY FF+, Fo| &a Xv(Lewy body dementia) & &
4 Xl (vascular dementia)¥ 4 o}, old A3EE AL oldS WA|FIT]
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AN 1 : Giatsters EEA-2(00 releasing molecule-2, CORM-2) Ex LARSIEA(C0)d] o3+ FGF21 @&
=7k

npe-2 7F A|EF<] AML(alpha mouse liver 12) B+ ¥Ux} 7+ Al¥E(primary hepatocytes)ol] LAF3}lets %T}iﬂ
(CORM-2) HEx U23letAs v HE Ayt wdst & dah A3 vks(polymerase chain reac
PCR)S ©]-&3ke] FGF219] mRNA 2& S Z743Hlct,

—
O
.’3

[e)

I A3, = 18 Fxste] 2d, () 2 (Ox 72 3 AT AMLIZ o] CORM-2 B+ dAtsler A s 747t A
g3k Aoz, thzgtol vls) FGR219] mRNA @Ho] F71ske AL #eladin. =3, (B) 2 (D)E 43k 3t A
of CORN-2 & YAFTLE A7 A Ao, iz vls) FF210 nRNA Wde] F7hshs 2g #elatsd

o},

Wb, olabslEha ER COR-2E HEHe ofAlalt B4 FeF21e) A4S fEsls AL HRlsglt).

AAld 2 : PERK A3AY FZE T3 disEs f-= FGF21e 28 F7)

AArslEb A EEE CORM-29 9]3F FGF21 & el =717F PERK Aladg AR &z or dojye=xE Fels)y)
9 3te], PERK7} Y-oF2(knock-out)® w}9-2~ol A E2]3l A|Z <9} PERK siRNA(small interfering RNA)ES o] &3}
o] g2 Az FAAZ(transfection) A7 PERKS] @&-S JA|3 AlFoA CORM-22 A &3 F FGF21 2
3

2 Fzxste] BW, PERKVF BAA o R WY E AXEoAE (ORM-22 AgetydS uf, FGF219) 2
Aol FZER o} PERKZF Y-o}2-¥ wl9-2ofl A #e]d AFE i PERK siRNAE HZ A A
A g AENAE CORM-28 A8t w), FGF21e] i) Wiy} gl AS AFe).

kA, daksiebae] ofs)  S7FE FGF219] @S PERK Alsdd A= T om dojue As

AAle 3 : AP el (high fat diet, HFD)O 93] fF=d AF F7F 2 F S04 diks &4 E FGF219)
a¥

FGF21 o8& vl9-2 Hi= FGR21 Y-o}% ul$-2E o]§35te] mx|ao]2 Qg AT F7holl ojA datsleri
9 FGE219) E3HE AT

Ak S AR AESle (G2 SR8 sl aAgele] ATE hpsel ATE Sz
A ole] Qstekag W AUSYS W AFe] pasts AL FAskedrh TeE}, FGF2L Yook vk
ol ARSI ABE shhr) AFE FANAOT HARAl] WAALE BA AUNAE A AT
o walE BT > A

whebd, aAMAelE A% AF F7 Austeiad] ola) grashs ol dusieiel ol F7he FGR21el
g% AU FAT F AT

EW, ®O3BE FESt] WU, B2l oFF mhesolA mAMAele] AT 1 &3S WANA 3 &4 AF
G ATE 2o A elo] PEAE B AskdE W AL sk A% Askgd. o

A
1, FGF21 Y-o} E dAtEteka Aol Eslal ALTY] WEE wEe 5 gl

whebs], 34 of

o % A 8

=

Yo
=)
o
[>
2
o
r

Sk ALTS] F717F dabslebae o8] #AAasks Aol ditslebio] 93] F7kE FGF219

AA 4 : CORM-2 =& Y43 ek 23 sestrin2 & F7}

3} 9S = sestrin2y mTOR(mechanistic target of rapamycin) AT A G| F Q3 IS 3= ol
Aol WAl @agel TR ARE B Aoz A A
Eat

b AEFD ALL2, GAF ZF AE EE vk 3E 2] CRM-2 e dAERAE v EE At
kg

E
kst & 3 FA A4 ¥hS(polymerase chain reaction, PCR)S ©]-&3}o] sestrin2e] mRNA 3L =A3}

_8_
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22 AYE Aow T HlE sestrin2e] mRNA F& o] F71etE AL sty
of datsletas sk 2oz dixdtol HlE| sestrin2e] mRNA o] F7tsh= RS Belsgitt.

uhebA, AARshEEA = CORM-2% HIRHE ofAlshs =49l sestrin2e] A4& frmshs 2& &9sin

AAd 5 : vH|YEA AWt F3(nonalcoholic fatty liver disease, NAFLD)O| lojA LAidlets fE=

sestrin2¢] &3
wEled-Zd 23 2o](methionine choline deficient diet, MCD)E w}-$-2o 25 AL AFstH v LZA
A H7r Ago] DASA Hoh, HLFA AU7E A3 TERAA AASIeAo| 93] FXE% = sestrin2e] &

I Ax, = 505 #Hxslel B, WEeU-ZY A Hold o8] ugxe] re] Edto]ZF Aol =
(triglyceride, T&)7}F F4 % 2+ £42] A=< ALT 2 AST7F 71t AL #osdg. 2y vEed-F
g A Aolg} 3/ ArseAES AYetd Eto]lZYAge|=, ALT ¥ ASTZF Zasts AL el
T3, £ 5B) 2 = 5(0)F #Fxsle Bd, dEloU-Z8 AF 2ols} daksleAE g A 1k 2H A
sestrin29] mRNA & ¥ dald o] Frtske AL E1T)
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