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NS5ATP 338 i 1 75 A [ B4 4t
{E i3t HepG24H 4= K

XM, Y, 480, B 28 RED (L HER AN B s Iz ER 228, b5t 100015,
2. EHRERL R A M R AL D IR R B AW B A Gy, dE 5T 100038 3. AR B 2E M e AL s iz 5=
Bt A& G it 50T, b5t 100015)

B8 BRI NSSATP3LE AR RS 4 B i ME T (nonalcoholic fatty liver disease, NAFLD)
AT 4l g Chepatic cell carcinoma, HCC) KA K JEHFIVERNE . ik i
pNS5ATP3 8 si-NS5ATP3 J5 £ M Hep G241 il P4 &1 JH & % (total cholesterol, TC) 7K
T, K CCKSk . RIJRSEEG . Caspase-3 3 ML Iy 4G I 40 Mo B4 4 . 3 12 ML
B . B R AR <N (quantitative real-time polymerase chain reaction, qRT-
PCR) F1Western blotfs il fH [& FE & pl . 40 B8 . 3 12 K 41 o 3 A 5 35 R Fn 2
(SREBP2., HMGCR. FoxM1) [{3&ik. LHILH JepNSSATP3 Flsi-HMGCR 5 H4fidk
YepNSSATP3H R IFFHCCIHE L K FoxM 1R IE KV S 3G GE e 11 . 4558 NS5ATP3
it RN T AR TC/K T [ (0.044 +0.008) pmol/mg vs (0.034 +0.004) pmol/mg;
t=3231, P=0.023) ], TMNSSATP3UTERfGF#% 7 TC/KF [ (0.025 £ 0.002) pmol/mg vs
(0.033 £ 0.003) pmol/mg; ¢=3.846, P =0.009) ]. Western blotZ& ], 5xIHE4IHH
b, i FIANSSATP3A] 5] FESREBP2ATHMGCR 2 A /K3 i1, p-AMPKa/K - & 2 %
fi%; VIBRNS5ATP3)5, SREBP2HIHMGCRZE [1/KF FPE, p-AMPKa/K- P15 . qRT-
PCR&E R IR, S, NSSATP3id % ik FIHSREBP2 mRNA (2.45 + 0.75 vs
1+0.33; t=5.159, P=0.037) FIHMGCR mRNA (2.30+ 0.30 vs 1 £ 0.10; ¢=4.432,
P =0.047) [IKIL, TUTERNSSATP3)G, SREBP2 mRNA (0.24 + 021 vs 1 £ 0.26; ¢ =
4769, P =0.041) FIHMGCR mRNA (047 +0.13 vs 1 + 0.21; ¢ =4.522, P=0.046)
TIEKV B2 TR, 7548 hfl72 hivy, JEFRIANSSATPIZH A0 HIAH T IE 7 ¥ 3 = T 0 R4
(1.85+£0.06 vs 1.56£0.12, t=4.583, P=0.010; 3.08=0.19 vs2.61 £0.21, ¢=4.790,
P=0.009) , 24 hiNf ZR TG X (1.10+£0.06 vs 1 £0.08, t=1.873, P=0.088) .
7624 h. 48 hF172 hivy, VTBRNSSATP3H A0 MR XS E 738 5K T X B4 (0.90 + 0.07
vs 0.98 £ 0.09, r=3.378, P=0.020; 1.57 +0.05vs 1.63 +0.11, t=2.717, P=0.035;
1.82+0.23vs2.61 £0.21, t=5.010, P=0.004) . SXIIRLAAL, TFKIANSSATPI)G,
Y B caspase-3/7 K FFEA% (0.69 £ 0.09 vs 1 £ 0.15; +=3.128, P =0.026) , MyiEk
SINSSATP3)5, caspase-3/735 17 (1.34 £0.11 vs 1 £0.05; ¢=5.141, P=0.004) .
7624 h. 48 hf172 h, ITRIANSSATP3JG, AAIEHREETFm (21.00 +£2.08 vs 33.33 +
240, t=3.879, P=0.018; 67.33 +1.20 vs 78.00 +1.53, ¢=5.488, P =0.005; 85.33 +
2.60 vs 99.00 + 0.58, ¢t =5.125, P=0.007) ; JIERNSSATP3)5, i1 BE T
F% (36.00 + 2.65 vs 24.33 £ 291, t=2.969, P=0.041; 67.33 £ 1.20 vs 48.00 + 3.22,
t =5.633, P =0.005; 92.33 + 1.45 vs 83.33 + 1.67, ¢=4.070, P =0.015) . &k
NSSATPH] &% | i FoxM] mRNA (1.43 +0.10 vs 1 £ 0.06; = 3.533, P=0.024) I
CCNBI mRNARIE (2.07+0.16 vs 1 £0.28; t=4.305, P=0.013) ; YIERNSSATP31] &
2N FoxM1 mRNA (0.47 +0.17 vs 1 £ 0.21; ¢=3.153, P=0.034) fICCNBI mRNA
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(0.49+0.20vs 1 +£0.11; 1=3.676, P=0.021) [{JF&iL/KF. Western blot#& ], iT#ik
NS5ATP3)5, FoxMI1MIBel-21114 [ KIE/KF L JUERNSSATP3)G, FoxM1F1Bcl-2
(1) (A RIA KT . HMGCREERUTER J5 FoxM1 mRNA (0.63 +0.18 vs 1 +0.17; ¢ =
2.698, P =0.036) FHEARKIEKTHEE T, $ERFoxMI%ZHMGCRAE . 5
4yt FIANSSATP3FALL, [FIN it RIANSSATPIFVTERHMGCR, HMGCR mRNA (0.83 +
0.17 vs 2.13 £ 0.26; t=7.776, P=0.016) FFoxMI mRNA (0.92+0.21 vs 1.48 + 0.10;
t=4323, P=0.049) RIEKF¥EZE TR, 48 hdl s 71t B E K (0.91 +
0.18 vs 1.33 £ 0.04; t=4.946, P=0.016) . Z5i® NSSATP3iEiIHMGCR-FoxM1%h% 5
HCCHIKRERIE, 7 f#FE T NAFLDAHCHCCHI 7 HL .

KYER): JHAMME; AR ; NS54TP3; FoxM1; HMGCR

NS5ATP3 promotes HepG2 cell growth by regulating cholesterol metabolism

Liu Yuwei', Han Kai’, Han Ming3, Yuan Xiaoxue’, Liang Pu’, Cheng Jun® (1.Department
of Emergency, Beijing Ditan Hospital, Capital Medical University, Beijing 100015, China;
2.Biomedical Inovation Center, Beijing Shijitan Hospital, Capital Medical University, Beijing
100038, China, 2.Institute of Infectious Diseases, Beijing Ditan Hospital, Capital Medical
University, Beijing 100015, China)

Abstract: Objective To investigate the mechanism of NS54TP3 in the occurrence and
development of nonalcoholic fatty liver disease (NAFLD)-related hepatocellular carcinoma
(HCC). Methods The HepG2 cell line was transfected with pNSSATP3 or si-NS5ATP3, and the
concentration of total cholesterol (TC), cell proliferation, apoptosis and migration were detected by
TC test kit, CCK8 method, scratch test and caspase-3 activity detection, respectively. Meanwhile,
key genes and proteins (SREBP2, HMGCR, FoxM1) involved in cholesterol synthesis, cell
proliferation, apoptosis and cell cycle were dectected by quantitative real-time polymerase chain
reaction (QRT-PCR) and Western blot assay. Expression of FoxM1, which had important roles
in the tumorigenesis of HCC and cell proliferation were compared between HepG2 cell line
transfected with pNS5ATP3 or co-transfected with pPNSSATP3 and si-HMGCR. Results NS5ATP3
overexpression increased the intracellular TC level [(0.044 £ 0.008) pmol/mg vs (0.034 +
0.004) pmol/mg; ¢ = 3.231, P = 0.023)], while NS54ATP3 silencing decreased the TC level [(0.025 +
0.002) pmol/mg vs (0.033 £+ 0.003) pmol/mg; ¢ = 3.846, P = 0.009)]. Western blot showed that
overexpression of NSSATP3 could increase the protein levels of SREBP2 and HMGCR and
decrease the protein level of p-AMPKa; after silencing NS547P3, the protein levels of SREBP2
and HMGCR decreased and p-AMPKa increased. gRT-PCR results also showed that compared
with the control group, NS5ATP3 overexpression could up-regulate the mRNA expression of
SREBP2 (2.45+0.75 vs 1 +£0.33; = 5.159, P=0.037) and HMGCR (2.30 £ 0.30 vs 1 + 0.10; ¢ =
4432, P=0.047). After NSSATP3 was silenced, the mRNA level of SREBP2 (0.24+0.21 vs 1 £0.26;
t=4.769, P =0.041) and HMGCR (0.47+ 0.13 vs 1 £ 0.21; = 4.522, P = 0.046) decreased. At 48 h
and 72 h, the relative viability of cells in NS5ATP3 overexpression group was significantly higher
than that in control group (1.85 + 0.06 vs 1.56 £ 0.12, t=4.583, P=0.010; 3.08 £ 0.19 vs 2.61 + 0.21,
t=4.790, P =0.009) and there was no significant difference at 24 h (1.10 £ 0.06 vs 1 £0.08, = 1.873,
P =0.088). At 24 h, 48 h and 72 h, the relative viability of cells in NSS4TP3 silenced group was
significantly lower than that in control group (0.90 £+ 0.07 vs 0.98 + 0.09, ¢ = 3.378, P =0.020;
1.57+0.05vs 1.63 £ 0.11,¢=2.717, P=0.035; 1.82 £ 0.23 vs 2.61 £ 0.21, = 5.010, P = 0.004).
Compared with control group, the level of caspase-3/7 decreased after NSSATP3 overexpression
(0.69 £0.09 vs 1 £0.15; £ = 3.128, P = 0.026), while the activity of caspase-3/7 increased after
silencing NS5ATP3 (1.34 = 0.11 vs 1 = 0.05; ¢t = 5.141, P = 0.004). After overexpression of
NSSATP3 at 24 h, 48 h and 72 h, the cell migration ability increased significantly (21.00 + 2.08 vs




33.33+2.40,t=3.879, P=0.018; 67.33 + 1.20 vs 78.00 + 1.53, = 5.488, P = 0.005; 85.33 + 2.60 vs
99.00 + 0.58, t = 5.125, P = 0.007) and after silencing NS54TP3, the cell migration ability
decreased significantly (36.00 = 2.65 vs 24.33 £ 2.91, ¢t = 2.969, P = 0.041; 67.33 £ 1.20
vs 48.00 + 3.22, t =5.633, P = 0.005; 92.33 + 1.45 vs 83.33 = 1.67, t = 4.070, P = 0.015).
Overexpression NSIATP3 significantly up-regulated the mRNA levels of FoxM1 (1.43 + 0.10 vs
1 £0.06; t =3.533, P =0.024) and CCNBI (2.07 £ 0.16 vs 1 £ 0.28; ¢t = 4.305, P = 0.013),
silencing NS5ATP3 significantly decreased the mRNA levels of FoxM1 (0.47 + 0.17 vs 1 £
0.21; = 3.153, P = 0.034) and CCNBI (0.49 = 0.20 vs 1 + 0.11; t = 3.676, P = 0.021). Western
blot showed that the protein expression levels of FoxM1 and Bcl-2 were up-regulated after
overexpression of NSSATP3. After silencing NS5ATP3, the protein levels of FoxM1 and Bcl-2 were
down-regulated. After silencing HMGCR, the mRNA (0.63 £ 0.18 vs 1 £0.17; t = 2.698, P =
0.036) and protein expression levels of FoxM1 decreased significantly, suggesting that FoxM1
was regulated by HMGCR. Compared with overexpression of NSSATP3 group, the mRNA levels
of HMGCR (0.83 + 0.17 vs 2.13 £ 0.26; t = 7.776, P = 0.016) and FoxM1 (0.92 £ 0.21 vs 1.48 +
0.10; t = 4.323, P = 0.049) in the group of both overexpression NS5ATP3 and silencing HMGCR
decreased significantly, and the ability of cell proliferation decreased significantly at 48 h (0.91 +
0.18 vs 1.33 &+ 0.04; r = 4.946, P = 0.016). Conclusions NS5ATP3 participated in the occurrence
and development of HCC through HMGCR-FoxM1 axis, and ultimately participated in the
transformation of NAFLD to HCC.
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P4 ffage  Chepatic cell carcinoma, HCC) J&fTHFE
OISR M ERE, R S AR, HCCH A
K%, IMECTIT % (hepatitis B virus, HBV)
MBI 49975 (hepatitis C virus, HCV) J&HLid il
AP B I 2R HCCI E 2R A . IE4Ek, @
M RPURERIRIT, SRR R 15
g, WEMEN R CHCCRIRFEE T .
BT, B20tt IR GR T2 Hebh L% T DA
K, HBVHISHE &3 TR T 70%~85%. 4R
BB AR A 7 N Bae, SRR PR AR DT
PR (non-alcoholic fatty liver disease, NAFLD)
HHIRIIHCC AR Z B4 1™ . NAFLD A —Fli K
CREVEIN, FUWARRHIERR R M 0 g 1D AR
B A5 9 0E BT 4k A R A 1) A PR 1
e AT % (non-alcoholic steatohepatitis, NASH) ¥,
IR it — 20 R B AR AR 4k FEALATHCCS . K
B FESINAFLDREHCCHI A T fa R &£, 15
NAFLD[AHCCI#EAS A, A4 fH i B A QS E P g4
AR A e B D) BE R R A O E . WU R B,
A7 5 JIH [ B A ) G BCRG R S TIR kA1 1) 0 R O
A EEHCCHR T, 3-8 3 -3- F 56 I — h A g A
L5 (3-hydroxy-3-methylglutaryl CoA reductase,
HMGCR) & ¥ IR IR IE R, & nldid i
PR E REA LS 5 R R A R R Y (Hif
T S A B Bl Y b ML e R W . L

KRR EFAEE R ASA R G IEA (hepatitis C virus
NS5A-transactivated protein 3, NSSATP3) /& H AL
6% 3 T 3 P R U2 22 AR A5 B ) — Ao 2 A

REATE A T2 BH R T2 AH OC 79 pS 3 8 1 RH L[ B A it A
S fmiR-1453 7] 8T NSSATP3 26, i Tp53
BRI N Ay E LA A SRR, TmiR-1457] FR 15
ik B BE AR AL BB A A B 4 R o X BRI AT (AT
FWINSSATP3 ] GELEHCCANNH & BEAC o & 4% — A
i, AHEARE LS TR . 256 EiRt
o BAMBBENSISATP3 W] GEE L TR B EA R 2 5
NAFLD[AJHCCHFHALRE . NIRITX — o), A7
RSN S, {8 FH HepG240 il R 73 HTNSSATP3
TENAFLDAHCHCCHERE T R 1) 2T o

1 BERERE*®

1.1 fmfess A iide 4 B4 R HepG241HE
ARSI ZARAE, A 10%:35 A 4= 1L 375 1100 547 /ml
HEF. 100 mg/mliEH R (EEGIBCOAF) 1
DMEM¥; 555, 737 C. 5% CO, %M FH57%.

R4 e R AE, i HjetPRIME (7% [H Polyplus-
transfection’/A &) ) W 4% YepcDNA3.1/myc-His-
NS5ATP3 (pNSS5SATP3) E{NS5ATP3[{jsiRNA (si-
NS5ATP3) (M EHIEEAFD .

1.2 tafe i %P B BE K- o946 HepG24H il 4% 4
48 hfg, IZHEUCEH R ERAE, 87 A 41 2340 A o I ]
(total cholesterol, TC) #li7&r (b5 F]%
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ANE]D K HepG24H i ] TC/KF- o 8 FH 40 i 2 1
R FEESXF EL [ Bt 7K AT AR A

1.3 RNAR B Fo 5L B % A2 2 RAE B4k X R
(quantitative real-time polymerase chain reaction,
qRT-PCR) AmK B &A%l 01 Fd i, fd &
RNARFI & (£EOmegaA 7 ) MHepG24H it
JRELMRNA . ff FPrimeScript RTiF & (HA
TaKaRa/A ) K M RNAT 5% cDNA. JEiTqRT-
PCR (ZE[FEABIAF) # HFREmRNAM X ik K
Fo IV AI AR,

1.4 Western blotidin| & & %32 HepG24i i fE & &
F gm0 (5872 s, EKECSTAwD KAL)
R AR S M 4 C T A#30 min, {# A Pierce
BCARM A& (23225, 3&EThermo Scientifics
A W K E . F60 mg i A f ik {TSDS-
PAGEH K, #RJFHENFIPVDFE (ISEQ00010, 3
EMillipore A ] Fo 5%/ 953 HI1 h)s,
BIESHEEN —PiEs CFHEL/R. AL
—¥$i: PINSSATP3 (3£ [HInvitrogenAH) . HifH
B o455 8 H2 (sterol-regulatory element
binding protein 2, SREBP2) (ZE[FECSTAH]) .
PLHMGCR (Z[EAbcam/A ) . H#IGAPDH (3[H
Abcam/A#]) . Hip-AMPKo (E[EAbcamA#]) .
PLAMPK (ZFE[EHAbcamA ) . PrForkhead Z i #%
KA F X kHEE M1 (forkhead box protein M1,
FoxM1) (ZE[EHAbcamAF]) « HiBcl-2 (EFECST
AFD o RJE, BESHUREUNR =P (R EH
HEMARD =R FEELh, AHERMSY K
HRG (GEEMillipore A &]) Kl & A gk, FAd
FiFusion Solo &%t (VILBER, VEE) #4707,

1.5 CCK8i%. XJRFEIAM st ih BaEFhe ) L
56 A 2 Fi K Hep G241 g LA 10000201 it /FL A 5 5 %
FhE|96LER b . 24 hANfIGEE )G, KERIEIRIEIFE
HoN100 pliEFRFEAN10 pl CCK-8¥A W ( H A Dojindo
ANFE]D) o 37 CHHE30 min, {fF] Varioskan Flash
(2% [E Thermo Fisher Scientific/A &) 1£450 nmAbil]

EOEREE. RAI2FLM S 240 M0, 78 B ) 28 A
i, R T 380% ~ 0%, FH /N5 b Sk gL b
HEH TR IC LT RIIR, FHPBSBEER3 IR £ RIEE
(I HE, 3 TC M5 FIDMEME; 2 354235 . 7E0 h.
24 h, 48 hl72 hiE B s T~ WS4 M RIIR & A 15 Ol
HITEIT R QIBFR=THEE/RIGEE) .
1.6 Caspase-3/77& 442 K HepG24i g LL15000
YT B/FLIG 2 B B AP 296 FLAR o FE YL E 48 hiE R
W IR R IFFE H 100 pl caspase-Glo 3/7iR57) (3£
EPromegaA ) o = FRMAIMWL ho A5
1 F Veritas Microplate Luminometer (3% [& Turner
Biosystems A =] )l & _I i i Caspase-3/77% 14 -
1.7 %it 343 fFHISPSS 17.0% A1 GraphPad
Prism 7T Gt %00, A BRI & IES
I3, P x+ s#Eon, WILEIA) AR P M ST BEAS
5. UP<005SHZERBARI¥E L.
2 R
2.1 NS5ATP3iA HepG2£mA W TC/K-F NSSATP3iL 3%
AT 4R A TC/KF [ (0.044 £ 0.008) pmol/mg
vs (0.034 £ 0.004) pmol/mg; ¢ = 3.231, P =
0.023) 1, TINSSATP3YTER G K T TC/AKF [ (0.025 +
0.002) pmol/mg vs (0.033 = 0.003) pmol/mg; ¢ =
3.846, P=0.009) ], LK1,
2.2 NS5ATP3i® it SREBP2/HMGCRAE 5 46518 358
HepG24a/i2 ) TC/K-F Western blotZR B, 5 X} R4 4H
tt, iR IENSSATP3 W] 5| EZSREBP2FIHMGCRE H
ACFHE I, p-AMPKosKF 5 3 FE A% JTERNSSATP3
Ji» SREBP2RIHMGCRZ H/KF K%, p-AMPKa
ACERE I, JLE2A. 2B. qRT-PCRE R B EIR, 5
KR A LL, NSS5ATP3id % ik [ iSREBP2 mRNA
(2.45+0.75vs 1 £0.33; t=5.159, P=0.037) Fl
HMGCR mRNA (230 +0.30 vs 1 =0.10; = 4.432,
P =0.047) MKk, MITERNSSATP3)5, SREBP2
mRNA (0.24+0.21 vs 1+0.26; t=4.769, P=0.041)
FIHMGCR mRNA (047 +0.13vs 1 £021; 1=4.522,
P=0.046) FiL/KFEE N, WK2C. 2D.

1 S¥F%
E-853) E&5l4 (5°-37) RE514h (5°-37)
B-actin CATCCGCAAAGAC CTG AGTACTTGCGCTCAGGAGGA
NS3ATP3 TTGAGTGAACCTCTGTATGTGC CCTCACACGAGACTTTTTGGG
SREBP2 CCCTTCAGTGCAACGGTCATTCAC TGCCATTGGCCGTTTGTGTC
HMGCR CTTGTGTGTCCTTGGTATTAGAGC ATCATCTTGACCCTCTGAGTTACAG
FoxM1 AGAAGTGACCCTGGAGACCT CCTGCTGCCTCACCATCTG
CCNBI GCAGCAGGAGCTTTTTGCTT CCAGGTGCTGCATAACTGGA

e Practin N B- W 1, NSSATP3 79 BUF 48 9% # AE 45 M B 11 SA UG £ IR (hepatitis C virus NS5A-transactivated protein
3) , SREBP2 JMJIH[E I Juih45 A8 1 (sterol-regulatory element binding proteins) , HMGCR Ay 3- 25 -3- FIE IR — Wh 4l A I8 5 il
(3-hydroxy-3-methylglutaryl CoA reductase) , FoxMI1 ;X kHE M1 2 [ (forkhead Box M1) , CCNBI1 4l & A Bl (cyclinB1) .



2.3 NSSATP3s-émfpdgst . M ATk 7648 h
F172 hivy, iR IANSSATPIZH 40 M AH A& )1 5 2
TXTHELH (1.85 + 0.06 vs 1.56 = 0.12, ¢ = 4.583,

P=0.010; 3.08+0.19 vs 2.61 £0.21, t=4.790, P=
0.009) , 24 hif ZEF TS 2= L (1.10 £ 0.06 vs
1+0.08, +=1.873, P=0.088) . 7£24 h. 48 hfll
72 hif, VTERNSSATP 3440 Mo AH X i 7745 38 K
TXTHEZH (0.90 + 0.07 vs 0.98 + 0.09, 7= 3.378,

P=0.020; 1.57+0.05vs 1.63 +0.11, r=2.717,

P=0.035; 1.82+023 vs2.61 +021, t=5.010, P=
0.004) , WHE3A. 3B. tt4h, SxtHEAMLIL, i
FIENSSATP3 )5, i caspase-3/7/K PRI (0.69 =

A

& 1

* BRRTERFRER « S

0.09 vs 1 +0.15; +=3.128, P=10.026) , TiyiEk
NS35ATP3)5, caspase-3/7iE MM (1.34 £ 0.11 vs
1+0.05; r=5.141, P=0.004) , WEK3C. 3D, 7F
24 h, 48 hfl172 h, T FIANSSATP3)G, ML
BEFE (21.00 +2.08 vs 33.33 +2.40, 1= 3.879,

P=0.018; 67.33 4 1.20 vs 78.00 + 1.53, 7= 5.488,

P=10.005; 85.33 +2.60 vs 99.00 + 0.58, = 5.125,

P =0.007) ; VTEBRNSSATP3)G, AT Es )R %
T (36.00 + 2.65 vs 2433 £291, 1=2969, P=
0.041; 67.33 + 1.20 vs 48.00 + 3.22, t=5.633, P=
0.005; 92.33 + 1.45 vs 83.33 + 1.67, t=4.070, P =
0.015) , WE3E~3H. L\ 451 FKHNSSATPIT]

B

NS5ATP3 3H4RAEMA TC & 28I

#E: A DL pcDNA3.1/myc-His-NC (pNC) #HAEVERXTHE, H pcDNA3.1/myc-His-NS5ATP3 #4& (pNS5ATP3) 4L SE4AM N TC
C

SR (r=3.231, P=0.023) ; B 5N (siNC) fHEL, UTER NSS54TP3 (siNS5ATP3) [{& T4l T

P=0.009) ; "P<0.05.

A
A ——
NSS5ATP3
GAPDH
NSS5ATP3 s 4
C

EH (t=23.846,

B
wssares [T ]
——
. [
si-NS5ATP3 - +
D

2 NS5ATP3 %t SREBP2, HMGCR & H 1 mRNA 7KL K p-AMPK & B K FERETSER
#: A C N NS5ATP3 id3%1% 550 SREBP2 fl HMGCR 7 & [/ ! mRNA /K-F ERIEE N, p-AMPKa Rk /K-FRERBEL; By D
N NSSATP3 (TR K 7 SREBP2 Al HMGCR 7£ 2 [ Fi fil mRNA /K _E 335, p-AMPKa %ik 23 Eif; P < 0.05,
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) ) 20224 H514% 2

p/VO
J’l/'vo

E oh 24 h 48h 72 h

pNC

NS5ATP3

SINS5ATP3

o
T

100 . o oiic 100 O Ne
pl

~ ER pNS5ATP3  ~ EE siNS5ATP3
S S
i 50 M
) haw
= I-'I'-II = 2

[} ' . . 0

o & o & &S &
[N fr) N fr)

3 NSSATP3 {REE¢MARIETE . THHAINGIMAET
VE: A BRI RIA NSSATP3 11 48 h F1 72 h B2 {23 HepG2 UM% ; B EI/RUTER NSSATP3 7154 i ] s 50 HepG2 41 it
FE; C KI7R NSSATP3 i R1EH caspase-3/7 /K52 #Mil, D K/R#4Ys siNSSATP3 f&, caspase-3/7 i RS 2R ; E ~ H /RN &,
NSSATP3 i ek MM MIT R TR, T ITER NSSATP3 JRAiE R 18; "P < 0.05,



A2 33E 20 PR B4 B RN AR 4R B T

2.4 NSSATP3 B FoxMI1. m3gs . AT f
BB BiAR X KR 6 R ik T RIENSSATP Y] B %
i FoxMI mRNA (1.43 +0.10 vs 1 + 0.06; ¢ =
3.533, P=0.024) FICCNBI mRNA[(J#ik (2.07 £
0.16 vs 1 + 0.28; ¢ =4.305, P=10.013) ; VL%
NSSATP37T] 5% F i FoxMI mRNA (0.47 + 0.17
vs 1 £0.21; t=3.153, P=0.034) FICCNBI
mRNA (0.49 + 0.20 vs 1 + 0.11; 7= 3.676, P =
0.021) MIEIEKF. Western blotF I, ik Fik
NS5ATP3)5, FoxMI1AIBcl-2%E A #£IAKF Fif; It
BRNSSATP3)G, FoxMI1AIBcl-228 &K IEKFE T,
LE4.

- BRRTERFRER « 7

2.5 HMGCRA i FoxM 14 k% HMGCRIEHFVIER G
FoxM1 mRNA (0.63+0.18 vs 1 +0.17; ¢=2.698,
P =0.036) MIEEAREKFHEZE TR, &R
FoxM 1% HMGCRH¥, WIKS.

2.6 NSSATP3:& it HMGCRB4EFox M1 & kA% 4 4m
fe3gsh 5 A aliE FHIANSSATPIM L, AN it %k
NSSATP3FITERHMGCR, HMGCR mRNA (0.83 +
0.17 vs 2.13 £ 0.26; t=7.776, P=0.016) FlFoxM]I
mRNA (0.92 + 0.21 vs 1.48 + 0.10; ¢=4.323, P=
0.049) FIA/KFIEZE TR, 48 h i 34 58 AH Xt
W ZEEL (091 £ 0.18 vs 1.33 £ 0.04; ¢ =
4.946, P=0.016) . $E/RNSSATP3EITHMGCRI
FEFoxM13R3%k,  MNTIT A 335 40 ff 384 56

4  NSS5ATP3 %f FoxM1. #HBEYETE. JAT-FZHpE B HAHE X EE mRNA FEB/KERERIER
¥E: A, B. CIR NSSATP3 it 3Rk Ll FoxM1. CCNBI mRNA FKik/KFHl FoxM1. Bcl-2 £ [H#RIE/KF; D. E. F IR NSSATP3 JiEk
T8 FoxM1. CCNBI mRNA #i%/KFH FoxM1. Bel-2 & [HEIEATF; P <0.05,
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5 HMGCR VBHE FoxM1 FRi&
H: AR HMGCR JUEK 580 HepG2 4 it ' FoxMI mRNA FRik/KFFF; B /R HMGCR 2R T2 HepG2 4liJfi+h FoxM1 & H /K

FikFEL; P <0.05,

6 NSSATP3 ZR43i833 HMGCR A FoxM1 3k {8 4mAniEsE
T A BR 54 Rk NSSATP3 #HE, [EE 255 NSSATP3 FP{ER HMGCR, HMGCR Fl FoxM1 mRNA #ik/KF 53 F; B &
TR AT Tk NSSATP3 ML, IR %1k NSSATP3 FITER HMGCR, 48 h 41 4Tt AE /1t B3 41K, P < 0.05.

3 g

HCC 25 WIS, A R AE I
FEX R . NAFLD. 2808 R AR 25 A Ak 55 ik
FRMPN N RHCCHE K FZRZ —. NAFLD
SEERICH DL AS M A, 3 SR AT I
DA T REREAG , K&l 197 28 ot & ARt B4 i
NEWTARYE, JRAE XA TS, 75 &0 B
St ANASH, 1iiNASHA fig4: R E HHCC.
] T 2 £E N AS HUAY [] A0 45 381 ) — ol 2 60 00 40 L 5 17
Fe )", H AT RES 5 S NASHA i AHCC, {H A4k
YE FABILI i AR B o

FENAFLD KA K FE B AR Z W AENLE P, AMPK
Z 51 R EL ST R AT L S . AMPK
B T7 2 B A 4 B 1 B R AL R RS, BLAE B R S
B ZWEHEFAFRILES Cacetyl CoA carboxylase,
ACC) . SREBP2. HMGCRFICREB i} %% 7 3%
& A F2 (CREB-regulated transcription coactivator
2, CRTC2) ", Bir#f %W, AMPKH fi

AR I GRS, Ha] 5SREBP-1AN
SREBP-2AH H.AE F JF Ml gk iR Ak, idad PHIE & K
AR I AR 3 3 SR AT 1 SREBP LT 18 4217, Ik 4h,
JIE [ i 1 PR T BEHM G CR ) JE 8+ & 45 SRESE &
i, FESREBP-2% A HI#EAR", Kk, AMPKGR#
T4k J5 24| SREBP2/HMGCRAE 5 4 S@ %, Uik
b B [ A B, AT HINAFLDE & . AH 5 0
WEBA T UTERNSSATP3 5 s T AMPKE§ IR 1L, 35X
SREBP2F1HMGCR mRNAFMIEE A i K FFEA%, M
T PR A M PN S LT R 7K o T 24 NSSATP3id R 1A
F DU 30 440 AR P IR K AR . DL B 2 SRR OR
NSS5ATP3i# it p-AMPK/SREBP2/HMGCR{E 5% 518
5 T HERES BGOSR, WIENAFLD & £ K
e RAEEH

NAFLD [n|HCC ) ¥ 4% 75 % 2 B 3 W [F A
F, 7EiX4 FrhFoxMIE S8 IEH . &%,
FoxM 1 & — i 5 Ja A w1 BEAH G I e sk R 7, 7E R
FEHCCAE W 2 Bl N 20 P ik,



RS L 221 FU R B FoxM 1 S HCC It R fis f
BB IR, R L2 Fox M1 355 & 5 T
JE A G RS AR ML HUE R &, KR K
FoxM 1] AL e — AR IR TT #E 5, 2T
HFE U (2B hs BT Hk, FoxM I 245
1) REL 3 P2 A 0 T R 2 TR IR A28 T Wi 1) B L
Z—o WHF KM, MhiTRZY R HMGCRIMHIFH,
A 2 PR FoxM IR IEPY . AWF R R UGESE T
X, MUTERHMGCR)G, FoxMI1FRixWEET
Bo [RIISE, 7R IR PRFEAS ot 00 22 Bl FoxM 1L [ R TA
5HMGCRESREBP2{EHCC4H 4 b (f) 1A i 35 1F
K. WAL, FoxMIFHMGCRE{SREBP2# ik &
TR BEE TR 45 UL B Fe Sl BT e,
NAFLD 3% SREBP2/HMGCRI& 2 3% -9 2 841
FoxM1%ik, #Mis 5HCCRAERKBETR. &
W 5t K BINS5ATP3 % p-AMPK/SREBP2/HMGCR1E
Sl A WEEER, BANSSATP3 R 28
T HMGCRFE — ¥ FoxMI1 R iEWE ? iX 2 AHf
AT RIE LS. ARG RER, TRIENSSATP3
Ji, HMGCRFRIL/KFTtm, i FEFoxMI )%
KR FET S, JFEEX HepG240 I 5E . iTH#
BRI . M¥HMGCRUTER )G, A kit Rk
NSSATP3%t FoxM 1332 F1HepG2 2 34 58 RE /1 i) 5%
M. LIRWEFRGERF, NSSATP3IERIESHIE
AMPKGHE 8% [{) B B 5y THMGCR, 0 ig i BFE
R, HiE— R FoxM1 13151 2 5NAFLD [
HCCHI#AE,

A RFEEEGFERNL . AR A E K
NAFLDHHCCH¥ A 115 FHL, HCCHIR A K ke
IR . T LOER . A A e B
FEFINSSATP3 B A RSt A o 58 . 328 I bR 1
FIEF o AEAHE FUAN R BUNSSATP3 W] 8 id HMGCR
Wi FoxM13Rik, #ifife it HepG2 4 fu 34 48, 1My
NSSATP3{EHCCHUR T . M T EH 25
ENAFLD A G MM, HYLH vf, HErEARE
e, XA R RGBT A E

g b, BEKINSSATP3 W] i i 5| AMPK i R 11,
I FISREBP2/HMGCRZF IE AR 3 T I JH [ B &5 i, I
I HMGCR-FoxM 1% 5HCCHI R E R JE
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