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oage] Al GgAldA FdH R HAAEE MHE, JdE 5o, §% WH(Kohler and Milstein,
European Journal of Immunology, 6:511-519 (1976)), AZ% DNA WHH(v]=t 53] A4,816,567%) = dlo}A|
kAl 2lolBele] W (Clackson et al, Nature, 352:624-628(1991) X Marks et al, J. Mol. Biol., 222:58,
1-597(1991))o & A== 4 AU} A A ZFo| i3 vkl LS Harlow, E. and Lane, D., Using
Antibodies: A Laboratory Manual, Cold Spring Harbor Press, New York, 1999; % Zola, H., Monoclonal
Antibodies: A Manual of Techniques, CRC Press, Inc., Boca Raton, Florida, 1984 AAl&tA 7] = o
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o= BaE ojuai,
Hoppe-Seyler F, Butz K "Peptide aptamers: powerful new tools for molecular medicine". J Mol Med.
78(8):426-30(2000); Cohen BA, Colas P, Brent R . "An artificial cell-cycle inhibitor isolated from a
combinatorial library". Proc Natl Acad Sci USA. 95(24):14272-7(1998)°l A&tA 7HA1 =] ¢
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Peyman, Chemical Reviews, 90:543-584(1990)).
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t, olo] AgkE = AL o AEEAS Ast BEA Al5oA CDK 4/69] HdF == IS SH3)
© WAE G9Alel TAE vhde 2 2 G Sl o F3E ¢ Aok, 54 23, (K 4/69] 2
A e Go] AT Ae A7 AP=AS SIRT3S] GAstA= #4449 = vt

Bodtgo] whEw, ®oabge] Agely A (DK 4/6 549 UE FE2 -3 w-SS o] 83 Wy
(immunoassay) el wel 4 ¢ vk, olgjdh WA Fefol 7ide ke WPy Ee U

F2 (DK 4/6 242E A=Is)

=
FE QT A7) FARe U

o] Eo]x

2 A AFEE = 8o “EElolw” = A (FH)el dRAA Zolw AX sHE9 Ao FEFH=
z271, &, FEULEol=9 DNA a9 2 SgA9 &4, Fes 259 pHel A4 FA4Y MAA
o2 Zgsle SYAFIFHLEOEE oudit. FAFoZE, oW E USAZRgEd LEe]E w4
olt}. E oA o]&H+E Zato|wE 24 (naturally occurring) dNMP(Z, dAMP, dGMP, dCMP @ dTMP), ¥
] gEdoEelE T -2 FEULEEE X8 4 9o, fu g Ele]mr E8HsE 4= glT).
2 Ao A go] “drAT 2 AAol ofdy T EA8t sl o)y e Z2B7F el Ik Y
of Adeldow ZAsE HLEZ FEI HERAHA AL usiy, AAHo=z  H A (substantially

Ve H

I A (perfectly complementary)Ql ZA$S EF ¥ Zdl= ooy, FA%
o 2= G FRAQ FeE 94“]55}3}. = ””1]*101]*1 "”101 “AAHoR FRAQ ME” 2 FH3 dAH
g H |

A, vl el At 5



[0085]

[0087]

[0088]

[0090]

[0091]

[0092]

[0093]

[0095]

S50l 10-2597832

e LR LS
w 4 2% 499 geludls g,
Akl wAsbetoln], U FAHORE OSAR UL

w ool pAHQ PR g2, 4] K 4/6% WA AXE 3 24§ Azoltt,

B oay o] A A F3 e mEw, A7) SIRTS A 3kA|+= A ¢ (hepatocel lular carcinoma)oll A9 Ao}

(a) 2 wwe o FHForE 7AM|ES(hepatocellular carcinoma)? oW EE= X858 FAE o9
SIRT3(Sirtuin 3) 23 #& A o L= (28 2AES AT},

(b) ¥ g ALst sft=, 53] Lebvidel i WS Alstar A5 NS FEAH =N Fekate]
BEZIFE AA8] AR F e aEAd W¥E AR PR FE5H ol8E + U

A W 2 dzsdd o8] AEA FHE SIRT39F CDK4/6 7+
S Qelo= = vokd Ak I ZgFed A

ZHAIEH(HOC) ax}ow "P-FDG 4ol whE SIRT3 2d S MolFi :L%om. T lae Xsﬁéiﬁo
gk RNAS] T3l SIRI3 Eo]7 ZzHE 7}

WS o] &35ko] B2M(sH9-227]°3 F3Ab) o EH3H Aatslsider. ool 7F
I 25%%, W Ul Ae FULS, 04 7P W urse] AANE 7548 27 et ®
A

a1 Eat) o

b xadd uAE, sepd-2v) A7k HC Alsel gk Weldgd 3 DAPI tix 44 A¥%E yepdick, ~

duk: 50um.  EAA A2 GraphPad Prisms o]-&sto] Fasiitt. Ade A +xFAAE JERAT
& A Al A-3EY AAS o]gste] Fasklth. #P<0.05

T 2% ZRAIESQHHCC) MESF 2 HCC o)A Rl o] SIRT3 TS HojFi= ot}

HCC MEFol 4 o] SIRT3 WAL A2 RI-P(RE =43 Aafoltt. A HxAe »

AARRL B2oMell dial] Aatstsisivh.  dlolE= 339 59 A ok H+ 2

HCC Aol A SIRT3 2 <iRlel] tigh A& o83 Aot 559 Aot = 2c= HIC o]
&

53 2wyl A, ggA-Fuje 7FEZFo| s SIRT3, GLUT1I 2 Ki67 A= o]

S Y3 2= ey, 2A1Lek: 20um. = 2dE Huh7 AJEE MOCK ®E] 2 pcDNA-SIRTSZ &2 =<
L 48A17F Ml -, d A S FEEe] v EREOR SIRTS, Kie7 2 AY Hds S éﬂrom
2ex Glucose-Glo ©JA|o]E o]&3dle] FF 3~ 55 ST Ax= ek, dolge 339 59 43y
ek Fd+ FSEAE JEAY. FAIA 242 GraphPad Prisms ©]&-3}4 —’F'BE}OJ‘OU% g 7k H]*’L
W-FEY AHFE o] &3t F3I3TE. «P < 0.01.

l:

% 38 SIRT3 2 ’*%ﬂr aeteld Al ko] IAE BoFE gyt ® 3avw (HAIEQMHCC) AlEe] At
A'dS Hskat SIRT3 wde] #HAgS HolFErh, HCC AIZE DNSO, 1uM Ahed =& 10uM Aa‘riﬂﬁﬂ Ll
Ak, 48A1%F H, SIRT3 & NE 3 9»¥ BEFEgoz =A%, & 3bE Huh? AEZE MUK =
pcDNA-SIRT3C. 2 AL & 24A17F H 10uM *E‘rﬁﬂb% sl 24A7F W &
2 pg-de BHdSs 543 232 geEhig. E 3ckE WST-1 ojAlolZ Ax F4S
HolH &= 33]9 7 Aol et H+ TEAAE BASIITE. = 3dE SIRT3 KD =& o
AE w2 Al ga vl T 48417 ] WST-1 ojAlo]l& AlZE 4S8 SAHE 43S HoFE=
AA AL GraphPad Prisme ©o]&3te] 33ty AF= Hib+ ZFHAE YA, 25 Zl H| &=
M- EY HAS ol&ste] AT, «P < 0.05; #+P < 0.01

mu2

=
AN

in
B

rlr o D’
o
o B mlm
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[0096]

[0098]

S=50ol 10-2597832

% 4% SIRT3 9 etolA| 3 whilz(Rb) 7He] &9 A#AAAE vehd 1dle|ty. & 4avw HCC o]2] RH9
¥awd uAE, gbA\-E0(FFPE) 7% Ao tha] phosphor-Rb(pRb)oll et A= W x2 3 eS8
3L alu}%*éﬁg R G AE Avte gebich, 2AYE: 50pn. E 4bE AEEAFTE § 549 HCC
A|B2HE RNAS FE38la Rboll Eo]zel Z2HE o] &3 RT-P(R 3 A4S ®HoF:= a9olt). A #4
Zke] e BM(EH-22718 Frdab)ell sl Aarstatitt. 0ol Zh7kE Bbxe] BAlE 25%E, vt W e T
GErs, 0dlA 7 W Ehmo] AAML 75%E ZH2F UERdITE. #P<0.05. = 4cv 17F HCC 3kx}e] FFPE 7hx3|

sl SIRT3(#) B pRb(-) FAE o]&ato] WA 8 EAE Tt drtsddor gnugg 43

M =

Uebdith, 2#Aduk: 50 pm

= 5% PD0332991 Aol ¢J&f SIRT37} f¥s HoFE+ 13Holth. % 5ar HepG2, Hep3B, SK-Hepl % Huh?
AEE DMSO, 1uM PD0332991 B+ 10 uM PD0332991¢} &7 w3l T 48A]7F & SIRT3 2 ¥l =35 92=#
EFxdow F43 A= Yerdth. HepG2 Al¥E, Huh7 A¥, SK-Hepl MEE 23 3#E siRNA =+ CDK4/6¢]
ge siRAZ BAE F 4347 7 28 BEPS FAAATCE 5b). E bo Heph2 MEE AR

siRNA H=3= CDK4/60°] theh siRNAR FA=S F Fdx 2 zesdys i =5d F44 v wstE o
Bl adolth. RE dlolH = GEO HolEulo] el HIM S GSE145389% H == ATt

% 62 2k d Y} PD03329912] W8 Fool od] setulgel ik iAol FUIEIN S-S BT 1ol
HepG2 AlEZ DMSO 5=+ 10 uM PD0332991¢} SHAl 1uM A2t de) &4 = A slol]l wikstar, 48417 Hol
aRT-PCRZ SIRT3 & Al tH(E 6a). B fradzte] @ S 3h9-271%8 A1 B2Mell diall At
slaladet.  dHolEE 339 5§ Ao uig Hog £ EEAAE FZAEIGT. 55U oz MEE A
st @ldS & 5 SIRT3 2 9o 2dS oy BEYor ZASIU(E 6b). X 6cE WST-1 ofAlo]
£ o] g3t 48413t F FAE A% AFAE ek, Huh7 AEE DMSO EE 10 uM PD0332991¢F &7 1uM
2gtEdel &4 T A shol wldstal, 48417 H @M AS FESAL SIRT3 2 HAEle] UHES d2¥H BF
Bom FASIATHE 6d). k= 6ex WST-1 ofAlo]& o]&ste] 48A17F ¥ S4& 43 235 yepditk. 4
2= 63])9] wkE AF dolgd tid Hd

H
3
AN S
=
&
T
Ru}
=
32
n)

T 72 HepG2 Al @ Huh7 AMXEolA Aghsld s PD03329915 H-& A gatat A4 JA7 43S noFE o
doltk. k= 7ax olF oA A¥}E HAAFE adeln. AAE ‘%k%ﬁ Aele 5 24A2F § HepG2 M 9
Huh7 AIXE aAA7|aL Fg2g vlo] &3l o w Ajzpg}sigivt. = 7b B 7ce wtEZA-IEE ZE oA
of A o)Fel g AFH EHAHRE HolF= aolvh. x 200 ¥iE®E 579 A9 D=olA AlGsi.
T 7d 9 Tes AAE oFE AP F 2443 F HepG2 B! Huh7 Aol tgh oAl V-APC/Z R3] F ofo] Qrfo]=
(PI) °]F @A& st o}FEAIEE BAG AiE RHolFe adelr. 24 fFAX EE Z2XS &3 oAl
V 2 Pl B S 4opde AE; ofvlll Vol FAdolal Plol &A1 Z7] A AlE; B olFs-4A<l 27l
AZAPE /AL Az Zb vjES Yehdeh. A Eit £ 2edzkE et (n=3).  BAH A4
GraphPad Prism& ©]&3}lo] $=3qs}ict. A= HdF + TFA(HHZ YepdY. 5 3 e W
EY #14& olgste] s, #, P <0.05;%%, P < 0.01;;##+, P < 0.001

[‘

8 HCC BAboll Aol “F-FDG &4o] WE SIRTS WS S48 272 928 B2 (% 8a) 2 Inage J2
= A (= 8E F3 vehd a"old. FAIA £42 GraphPad Prisme ©]83}e] F331glet. 23}
+ ZFEAEE JEQY. 18 7 Hlas EY HAE o]&st] F3s3TE. «P < 0.05.

rUO

T 9v A2t PD03329919] ZF5AQl dFd a8 BT IdHolth. X 9av HepG2 2 Huh7 AEZeA
Eatah: R PD0332991Q HETo & NYEFVE B4 Aot = 9bE HepG2 Z Huh? M¥o| Aztadz)
PD03329915 HEFo]l ¥ Ki67E WY FIN 5 DAPIE thxd M3k Aajo|th. & 9cx= Ki67 44 AxE A

Aytoln | T 9dE oAl V-APC/Z 23] o] etio]=(PI) o]% GAS 53] HepG2 2 Huh7 AlEQ] o}FEAIA

g 249 20E wolFe 1ol

o, AAE FAG B BAE 0% A5 HaA Go. olF AAdE oA B e ud 7
How APy % Aoz, ¥ wgel axol meh ¥ wye] Wl o5 AAldel o8] AguA ervh
Ae AN Bake AN e 742 Al glolA AP Aelth,
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[0099]
[0100]

[0101]

[0103]

[0104]

[0106]

[0107]

[0109]

[0110]

[0112]

[0113]

[0115]

[0116]

SS=50l 10-2597832

2 ol AFE dAAMUstu ABdx 5o AdATEHYEE Y S st Ao, Ad dY <
T57 7Fol=2}2 (Yonsei IRB number: 4-2015-0904)S &38lAA =3t ct. F#o Bud Wioz 3xt
£ dAskdvh[26]

3}HE

PD03329912 TOCRIS Bioscience(Bristol, UK)ollA, ZA8tdd2 Santa Cruz(Dallas, TX, USA)olA 13}
PD0332991 ¥ A##HY-S 10 mM %2 DMSO(Sigma Aldrich, St. Louis, MO, USA)ol &A1 ZATt. =
-80Cel A8t tt.

AEF H A

17t HCC A ¥EF HepG2, Hep3B, skHepl % Huh7: 3= AEF 28oA FAsA 2™, HepG2: RPMION A,
Hep3B, sklepl @ Huh7< DMEM (Dulbecco’ s modified Eagle’ s medium)ollA] w3}ich. RE wjd wjA]o|
10% S-efo}d 2 (FBS; Hyclone) B 1% AYAH ~EFEnfolilg HIlslgivt. MEE 7k5 AFHlolEldlA 5%
€0, & 37CE FA&AT. 329 2¥zol= AXE ), Costar® Ultra-Low attachment Th&-d Zo]E
(MerkKGaA—Corning, Darmstadt, Germany)S AF&3}th. HCC A|EE 5000 AlE/well 2 S o]93taL 179 x g
Z 18 7 9ARgEg. ZdolE 129 F AuRo|uyt #EE QT Hep3B, skHepl @ Huh7 AZEFE =
dolgatn FAEY A 2447 Eek wjgedet.  fEHAEY = RNAI-MAX A 2F(Invitrogen, Carlsbad, CA,
USA)S& o] &3fo] AlzALe] Ao whe} siRNA FHAERS a3t hSIRT3 Zeh2m] = (sc-61, 555—SH) =2
= 23%WE shRNA Z2F2r]=(sc-108,060) S T EHEFT 2000 (Invitrogen, 12,566,014)S o]&3le] -3 =2
FUBATE. 72A13F vl F Ao FERuFO)A(2ng/ml)S HE e AHAJN AxF FES 6“40}033}

AE FH olue] B FRas S

AE AEE S 913 WST-1 8] M (colorimetric) ©A1¢](Roche, Mannheim, Germany)Z 48A|7F % A ZFAFS]
| ule} =383}t Huh7 AEES 96-9 Zdo]Eeo] Wi MOCK =+ pcDNA-SIRT3 Z2}2m) z

A Al 2 gAF9
stott. 48Alxre] Agl ¥, FEI~ o] Alo] (Promega, Germany)E ol &ate] AzAbe] AmAl we} FEz

AR, wlolazE ZHolE #Y (Molecular Devices, CA, USA)E o]&3Fo] 440 nm 2 640 nmoll A

RNA #2] B A1y

TRIzol A]¢F(Invitrogen)S o]83led & RNAZS E3ltl.  RNA F2S RNA 6000 Nano Chip(Agilent
Technologies, Amstelveen, The Netherlands)S ©]-83}o] Agilent 2100 bioanalyzer® B 7}t 2™ | ND-2000
% F=A(Thermo Inc., DE, USA)E RNAE AZsIch. dixza 2 Alg RNA A8& 931, QuantSeq 3
mRNA-Seq 2to] B 28] Prep Kit (Lexogen, Inc., Austria)$ o]&3&to] A|zxle] Ao wel golBegE +
ek, okstd, Z+ Al8ol thal 500nge] & RNAZS Alztstar, 5 Weke] ARmy 53 HES ¥FsE
oligo-dT Z2}e]m& RNAC| Z43HAZ & AHALS Fa3kqrt. RNA 58 #al §, 5 Zekel] A7y 53
A MLE 2T TS ZEolm & 2x Jte FAS AT, A HIER 2% Jhe glolHYEE A
Agtel BE RRE 2AES AASIGY.  gelBY g E FEste FuiaEH P E8g A ofHE AEs
Z71eitt. Z=ZH FolrdEE AA S, NextSeq 500(I1lumina, Inc., USA)E o]&ste] 1& X AAHT
S)E Fdskrt.

IAIZF PCR

TRIzol(Invitrogen)< ©]-&3dle] = RNA~ FZ3FaL ReverTra Ace qPCR RT Master Mix2} gDNA Remover (Toyobo,
Osaka, Japan)Z o]&3d}e] 500 ng«] % RNARHE cDNAZ A&t Tt.  SYBR Green Real Time PCR Master
Mix(Toyobo, Osaka, Japan)Z ©]&3}o] C1000 a— a C1000 Thermal Cycler (Bio-Rad) 2tollA] A=z RT-PCRE
FaTE. FRA BH FEL G cDNA Als9] HlER-2 vlo] A2 2 EF(B2M) mRNA 2@ Eo i
At es ik, FE PCR ol Bioneer(Daejeon, Korea)olAl TYstaict. g Zglo|HE
AFEEFSATE: SIRT3 (4"d+* 5 -GAAACTACAAGCCCAACGTCA-3" , <9J"&F 5 -AAGGTTCCATGAGCTTCAACC-3" ), RB1
(74"g* 5 -GAAGCAACCCTCCTAAACCAC-3" , <HWgk 5 -CTGCTTTTGCATTCGIGTTCG-3" ), 2 B2M (AH"H* 5 -

_12_



[0118]

[0119]

[0121]

[0122]

[0124]

[0125]

[0127]

[0128]

[0130]

[0131]

[0133]

[0134]

[0136]

S=50ol 10-2597832

TTACTCACGTCATCCAGCAGA-3" , ™3 5 -AGAAAGACCAGTCCTTGCTGA-3" ).
b BEY

Ad=6l EXHe T 2ud Pl wep FaAiv2e]. AR 1x @AE oS3 2k SIRT3(Cell
Signaling Technology, Danvers MA, USA; clone C73E3; 3]4 1:1000), CDK4(DCS156, 1:1000), CDK6(DCS83,
1:1000), Phospho—Rb(Ser807/811) (D20B12, 1:1000), Rb(4H1, 1:2000), PCNA(D3H8P, 1:2000), GLUT1(1:2000)
(o]’ Abcam(Cambridge, UK)olA 1) 2 Ki67(Santa Cruz, Dallas TX, USA; MIB-1, 1:500). A& nhE
Aol digh A2d EXxY A3 A3 fARE EE dolgrt vEh A AddS ARkt  gshig
Hhgoll A A8 Alse] gdel digh stehdd 21 ERES ARAoR fAY A4Edt ¢ 2= ChemiDoc
XRS(Biorad) & AF&3tr. wWi=eo] AFS $J38], Image Lab AXEH o (Bio-Rad, Hercules, California, US
AR olmAE A3,

Jo
=3
]
M
N

o
-

oX
ot
o

e, ob9Al V-FITC o}5EAIZ E 7]E(BD Pharmingen™, NJ, USA) ¥ Z=23]F o]t}
tol AlzAke] dmAel wet o] A4S sk, AdE o=t Mg F HepG2 B Huh?
wO 2 A3 PBSE 23] AlH § Ak &hFN 200 uLel A AF-FAIZE.  opdial V-FITCE Al
5% 7+ 25T <ol A wiekaigivh. PI(10 mb)E FHe| H7behal 51 3F 4T hxziofA] wy
Tk, olF, CELL Quest &ZESJ(BD)E ol&3dte] Algol that FAlx Z4& Fdqsdivt. A &7
ol goldt AbEHel A 8-S Bl fshd AHEE ] AIE(oFEA-V4/PI-) =
vER ] A (ORI -VH/PIH) 2 §7] obFEAIZE YERTE. AXEFY] #4S 98, AAE ke
gk 5 HepG2 % Huh7 A& S F 4T, 70% olgh-&ol A 1A3F Sk wjFsiitt. PBSE AIHT th&
AEE Spg/ml F%9 PI % 10 mg/ml %9 RNase A9} wjslar 30%-AI%F &<F 37ColA wjdstalct.
FlowJo &3 E9]o](Tree Starlnc., Ashland, OR, USA)E DNA 3&& #413I3itt.

o
W >
o
ol

e 5

B
4
e}
ol
— 2 op

M 1R
r\

i
N
>
ol
ol
=

¥ ML oo
o2 i 1x O 2 ke (1 i

e}

-
-

_]_5

jas)
==

b

2}

) =]
o #4]

24-9 ZHolES} FYHA ¢S EZ]FtHY|o]E 9H(BioCoat; BD Biosciences, Heidelberg, Germany)< ©]-8-3}F
o] 38 o] (Chemomigration) oJAlo]E =33}k, 0.1% FBS ¥ Aztuld g wix] W< & 50,0007 AlE
o] PD0332991 T Zgkwld 2 PD033291¢] %3-S H7bslglth. &b Dol 10% FBS7F HEH wiAE Yy
ATk, 2473 H, o] Fd AES 100% HEEE A7 =0 &8iE 1.5%w/v) EFold BFE A5
ok,  olux]E= Olympus Cell Sens AXELo](Carl Zeiss Microscopy, GmbH, Jena, Germany)& ©]&3}o]
Olympus BX53 @ujd oz 7|=3}3t}.

Ho g
HAZASSHINC) ¥ HIFHF(IF)S T Baud Wyd o2t 3313 vH[27]. &2 1Ak FAE o] &3¢
HAAMG =35} 4c}:SIRTS (Cell Signaling Technology, Danvers MA, USA; clone C73E3; 34 1:500);

Ki67(Dako, Glostrup, Denmark; MIB-1;1:500); GLUT1(1:500) % Ki67 (SP6, 1:500, Abcam, Cambridge, UK).
o]H| A= Olympus Cell Sens AZE o] (Carl Zeiss Microscopy, GmbH, Jena, Germany)E ©]&3}o] Olympus
BX53 @wn|ZA o R 7F3TE. Ki67-44d Ax E ibkstd wutolyEE ol (pRb) o] H] &2 DAPT G4+ 3
< e AExE AFToZN Attt

oF FHAAF E=F(ICGA) HloJE 74
A

TCGA 7+ HCC d®lo]¥]e] mRNA <+5<& Oncolnc TCGA d®lo]¥ ¥ H (www.oncolnc. org) Z5FH 5330, 14
2 AEE FAAT(50-50 WE-9)S A E 36070 HCC A RS o]&3le] F /e doldt At ghe] A
a=ZE =E3PY. "FWS 98] GraphPad Prism 5(GraphPad AXE$o], San Diego, CA, USA)E AF&3}3]

EAA BAE GraphPad Prisme o] €3le] 3Pt AT EYo] (GraphPad A2ZE Y], Inc., San Diego,
A+ EF0xH(HY)E FAEF o, PAE<0.05¢] A% EA4 A4S 7HAE Ao R 7153

o 2§ g w-AEY 448 olgsel SR,
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[0137]

[0138]

[0140]

[0141]

[0143]

[0144]

[0146]

[0147]

[0149]

[0150]

HCC IxFoll A1 SIRT3 BFgl

F-Z 290 2] 2 X &% 3 (FDG) PET/CTE o] &35t %%zi gALE Hrlskder. 2

F-FDG 5427} & 9we] HCC EAbsh @ite) @43 F-FDG §47F W& 129] HCC #H2F.  SIRT3S] mRNA 2

ALe A-FEE ol o =ATHE la). ol #F ARE RIEy] f& F 1w (7 1FT n=6)<9] HCC
ZAol tigk IHC E4& T3t FIG §57F W &A= T 9ol dte] GLUT1 2d ¥} Ki67 a2 o
tow, SIRT3 W& EUTHE 1b). FDG F47F =& wollde =2 Ki67 &d 2 GLUTL 2&d 3 w2 SIRT3
ool BAEYT.  EF, HCC SAtolA SIRT3S] Wale 9~8 BREgow pASATHE 8). %<& F-FIG
F4E Holw HCC &AtolA SIRT3S] #Harh #2Egleh. Sghetw, SIRTS a2 HCC &Aool sid thAb
(glycolytic metabolism) % AE F23} F#Ho] = Aoz YEFRLTE.

HCC A3z A1 2] SIRT3 BFel Zfo]

3702] HCC M| 3Z5(HepG2, Hep3B % Huh7) 2 Aoldt T21& 9 g A4S Holi= o529 o]4 muoA SIRT3

91 WES SASATE. HepG2 AlELE mRNASF whuld G=Fo A 7 =& SIRT3 2dS HATH(E 2a 9 2b).

217k HCC 8448} frALEFAl HCC o]2] melo| %= GLUT19F SIRT3 7+ &9 AuaArE #ZHJU (= 2¢). &It

SIRTSQ} Ki67 Atolol #<3F &9 ABAAZ AATE. HepG2 2 Hep3B AEE $H& Ki67 2@} %L& SIRT3
1=

320

dS Bl whH | Huh7 9 SK-HEP1 Ml ¥+ =2 Ki67 @d )t w2 SIRTS 23S W
HCC Al&oll 3t TCGA dlojEwlo] A~ 4] Ayfol: AX|3tcy, A3 ojRt(Spearman) ¥ <A] SIRT33} Ki67 3+
(2=7]ofRt A5 r= -0.3093, P<0.0001) % SIRT33} HK2 7H(2=3]o]nk A4 r= -0.239, P<0.0001)9] ol &2
AABAS BoAFAH( AT 0wt AlG r= %2%0.3093, P<0.0001). o]z|3 vHAS FrtHow Felstr] 9,
SIRT3 7]A4 W& eko] v+ Huh 7 AEA SIRT3E FE3AA AT, SIRT3 FHAL Ki67 2 GLUT1 L&S 7ha
ARem R FF G FoAsA AsEth(E 2d B 20). olE FHEHH, SIRT3 T@o] HCC AlE
ol59] o2 mdoA T Al B AXE FAH SO FRIAE S & F A

SIRT3 ¥He =33 2atwy g 7o) #7)

ool A AL HOCol A SIRT3®] 8.8 93-S -8 Hol7|ulioel, SIRT3Y wde] axgtuld Hd <
gl Wslel=AE gletaal HC AE2FE &etalda @4 48412 E<t vttt 2 A3, 10uMe] A
" A % HCC Al2Eel A <] SIRT3 o] 7hashs It (E 3a). Yolrk, Huh7 A2 F42 SIRI3E 3
AFR3 Ao Bty FedAA 248k th(E 3b @ % 3c). WF, HepG2 AlEE o]&3&to] SIRT3 KD A|ZF
S A Ay, gzt Axe] vls] xepsidel digk wizbgdel fojsiAl Aashs #Egto 24 SIRT ol
HCC AlZo] Aehdldoel] tidt wheAS SIAAE AT (= 3d)

2 A AL PD0332991% Rbe| <UAtsl &A4& ke 4 drh[28]. HCC At
ds 5 D03329917F SIRT3 & 2dE& B3 Lebuldel UAdE S7HI7IE F5 48
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