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Abstract

Objective: To investigate the role and molecular mechanism of INF-gamma induced apoptosis of
hepatocellular carcinoma cells (HepG2). Methods: ELISA method was used to detect the level of
INF-gamma in serum. MTT assay was used to detect HepG2 proliferation, Caspase-3 enzyme ac-
tivity kit was used to detect Caspase-3 enzyme activity. Overexpression of ATGL to investigate
the molecular mechanism of INF-gamma induced apoptosis of hepatocellular carcinoma cells.
Results: The level of INF-gamma in serum of liver cancer patients was significantly reduced.
INF-gamma induced apoptosis of HepG2 cells, promoted the activity of Caspase-3 enzyme and
down-regulated the proportion of Bcl-2/Bax through ATGL. Conclusion: The level of serum
INF-gamma in liver cancer patients decreased and caused the apoptosis of HepG2 cells by
down-regulating ATGL level.
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1. 518

JH g 2 g5 LD PR e, B A R T HE B = [1] [2]. Bl BT BORFIKS-Fsr, e A AR
R — K., B2, KRZHEEELHN S0 TIEm, LAY 8N T 14E33] [4]. 5
J IR TV T IR ) B . DR, SR RO S e 4 M R T ) R R e

FHE-y (Interferon-y, INF-p)s2 I BFHFR . KEVIFTERY], INF-y BREAT S HURFIIRESL, X5
R E AT ERA[S]. @ PR AU INF-y e85 T-Pan o5 5, S04 Mg 55 [6]. &8 i,
INF-y 3855 1 22 REZH Mo 38 40 B % TRIAL (ESURAE[7] o INF-y 35 0 i R 42 50 5 2 G4 k3 2E K [8] - INF-p
FEH IR NS h 2k & 7, A e, WA N[9] [10]. 1H52, INF-y XA & 55 HL D7 a7
b

TEIXFE RSO, B 6 ELISA J7 R 99 N IiE H INF-y K7, [FIBSBIE S INF-p X R A FH
UbAh, ey ATGL i3RI R, 3E— DA 7T INF-y i@t ATGL i S A4k HepG2 T8 T-1E F & o FHL o
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g e AR08 N LR SR B T M BB K 2 R 25 = BB o I8 SRAERT ]2 2017 4F 1 H 3 2017 4F 12
Ho A8 RN ARG RS B 1o FrA iR N BORHRIBR AU B H =M 1 I8 R R R AR B 2R
ASARINE . CFRHLAER )8 2017 4 1 H .

WA AFEA

INF-y ELISA fdliX7I & H Genestar AVIEHE A ] (TS5 C608). MTT AW AL i E A F] .
Caspase-3 Wi M F & [ 28 = KA (155 C115). Bax Ml Bel-2 Hiiikll [ CST A#]. ATGL HifklWH
Abcam A& . DNA maker I Bio-Rad A% . ATGL 51411 Invitrogen A& & k. RNA $2HGAF &I H
AL A . DNA & EE E Takara A . INF-y EEBE Sigma A7 .
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Table 1. Clinical information related to health and liver cancer patients

=1 BERAFFERAEXIEAESR

TiH {8 B (n = 30) JHF 99 A\ (n = 30)
P I) 20/10 22/8
(%, Mean £ SD) 55.57 +10.77 58.12 + 12.34
T (BH 14 22%) 18 (60.00%) 22 (73.33%)
HBV & 44 (B 4 % %) 17 (56.67%) 23 (76.67%)
ATGL & RiE FURL M2

f£ Pubmed L TH A ATGL %X CDS /741, 4 ATGL £[H CDS /54 it k51 7 (51 4
1F:5'-CCCAAGCTTATGTTTCCCCCGCGAGAAGACG-3'; 5|4 1R:5-CCGGAATTCCAGCCCCAGGGCC
CCGATCACGG-3"), LA HepG2 4iiffil cDNA A%tk , #k4T PCR #JHL ATGL 2 A, Fg1)). i%E423] pcDNA3.1+
WAk L, SN FFHE ATGL i 28k Bk i 8 i 2

MTT A T4 HepG2 HFERE 77

MTT ¥k, BImEMe 22 Ben S v, 2 s gt 448 5 5 0 PRI o 7 Y (1] o 7% 00 L EEL T 28 0 A % T 7
AR MTT I8 FUAARE TR & A ——F 4, HUTse /e gn i B, 1 ZE40 A A B 46 40 i B
T R R0 . BOW SR K IR AN A, #eRh 3 96 FLANMIRG ZRM0F, LI 100 pl 4ifRsk, BT
37°C. 5% CO, ZHfuss 7740 h 5 7%; JHARINGEE 5 Hah& Bk 2 80% /£, H INF-y SR EALEE, AS[E]A] &
(24 'h, 48 h, 72 h)JII X\ 10 pl /9 MTT TAEMGREEA 5 mg/ml), 468255 7% 4 /N 2o Bid e 40N 200 pl
dimethyl sulfoxide (—-HZEIEH, DMSO), 37°, 150 #/min fE 55T 10 408k,  DUMHEE (545 & R0k FH 4% 5
VR, FBEFR OGN E ODago FIGEE FEME . SER /NI B 6 MEE IR, EEHAT 3 K.

Caspase-3 & M RAF @AM FFE 40 HepG2 i) Caspase-3 ¥ 1

WA AL FR T TS 40 HepG2, 600 g 4°C 250 5 7 BHISCEEAN ML, /N BR Fid,  [RIIBf G 4 i
W, PBS PR —Ik. BOWR LSRG, $IEAE 200 3400 100 pl AR EL B NN 24,
BUCHE, VK 2R 15 438k, 4°C 16,000~20,000 g &0 10~15 435, 8 EiEH BRI TA S O, SERI
M5E caspase-3 (KM% .

GikFE T

KH SPSS17.0 A #AT G it Ab B o tH B BRI DI E R ZE R R o MIEH INF-y KPR MTT K-F
K K. P<0.05 #amBAGHHEE L.

3. KBMLER

FFER A ML INF-y KT

N TR INF-p 76 P8 A% T, e T 30 e B AR AT 0 A IiE . ELISA W7 &ks
DL INF-y 7KFo 30 g BN A GRS B W3 1. &R SR, SXRAM, FHmmA L
T INF-y AP BAR TR A (A 1),

INF-y F- 5 Caspase-3 BgiE . T Bel-2/Bax il FEFFFE4ME HepG2 JET:

Y BE SRR FE G INF-y SR ZRRIE R, MTT K000 INF-p 43 HepG2 ZH L) 41l iE 1. 4558
WoR, EAFNSE £(24 h, 48 hH172 h), INF-y #H] 4] HepG2 40 A= (1¥] 2(a)). N T WFFT INF-y
AT A T-1E . Caspase-3 B =7 SR I INF-y AbFE FFE 40 5 Caspase-3 BEiGPE. 45 R EoR,
INF-y B & FF = T8 41 i HepG2 () Caspase-3 s (] 2(b)); R, Western blot 45 5t &7 INF-y B & T
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ELISA A8 U iFe i A ML = INF-p 7K T+(n = 30), ***<0.001.

Figure 1. The level of INF-y in HCC patients’ serum
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(@) MTT K UATHE4NAL HepG2 i& 77. 50 ng/ml INF-y 4b¥E HepG2 4iifd 24 h, 48 h A1 72 h, MTT yZAGM40MIE 77
**<0.01, ***<0.001. (b) HepG2 4fffl Caspase-3 Fi&PEA M. 50 ng/ml INF-y 4bFE HepG2 4fifiil 48 h, A4l
Caspase-3 Ffgifith . ***<0.001, (c) Western blot £l HepG2 4Hijig Bel-2 A1 Bax &5 7K. 50 ng/ml 1 100 ng/ml INF-y
AbFE HepG2 4l 48 h, Western blot flI41f Bel-2 Al Bax & H/KF. p-actin N LFEXHIR. (d) Bel-2/Bax Lhfil.
***%<0.001.

Figure 2. INF-y increases the activity of Caspase-3 enzyme, reduces the proportion of Bcl-2/Bax and
induces HepG2 apoptosis

& 2. INF-y F+5 Caspase-3 E5EME . T8 Bel-2/Bax ELfl. iFSAFRE4HAE HepG2 JAT-

{5 HepG2 4 ffd Bax & H/KF, i Bel-2 EH/KF, i Bel-2/Bax Hfl (14 2(c) and & 2(d)), B INF-y
Tt caspase-3 g . T i Bel-2/Bax Ll i S AT 40 HepG2 4T,
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INF-y A E40 IR HepG2 & ATGL BB KF

SRR INF-y S HHE A0 HepG2 T2, (HAIL RS FHLHI MARE R . SCikHiE ATGL {2
HERbRE A G hE . A K [12]. AT HFA ATGL 7 INF-y 5 SR HepG2 T E A, FRATTE Zetb il
INF-y %} HepG2 4iifitl ATGL 2. 453575, 50 ng/ml #1100 ng/ml INF-y B 5 R i HepG2 418 ATGL
EAKT, $#5 ATGL Alfit3 5 INF-y 5 S AR HepG2 JH T-1LF2 (4 3(a)).

ATGL 25 INF- y S FHE4 bk HepG2 R T2

NTHEF ATGL 7E INF-y i S PS40 HepG2 B T-HEH, BATE et @ ATGL ik FIA kL. INF-y
ACEE T 4T HepG2 [ [AIIS i 3655 ATGL, W% ATGL £ 735 INF-y i S AR 41 HepG2 T 1 2.
MTT &5 R, 3Rk ATGL J&, INF-y i ST 40 HepG2 A T-# K3 (1€ 4(a)). BLAL, Caspase-3
SIS R B, ATGL BEFH 1 INF-y 15 HepG2 41 i f¥) Caspase-3 B 14: (141 4(b)), £ ATGL 2 5 INF-y
7 S 4 M HepG2 T3 2.
4. ¥1ig

JH e 2 fo s LRV E R, AR T SR AR R R h HE AL AT [1] . 15 R A 8 T =2 Va7 e R
HiMg 2 —[13]0 INF-p EE AL T A NK 405000, BATORS. HEgiE . sotsE
F[14]e A, TATRIUFER A ML INF-y B BAS TR, Z—P0F KM INF-y #id 83 ATGL
FEHKT, FhiE Caspase-3 BHiG . T i Bel-2/Bax Hefil. 755 A 40 HepG2 AT,

‘ 0 50 100 INF-y (ng/ml) ‘

R o g
P- - ATGL
-q p-actin

Western blot £l HepG2 4Hfi ATGL £ F7K~F. 50 ng/ml 1 100 ng/ml INF-y &b 3
HepG2 41l 48 h, Western blot £ IZH A ATGL & H/KF. p-actin A LFEXTIE

Figure 3. INF-y down-regulates the level of ATGL protein in HepG2
cells
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(@) MTT A6 I T 40 Ak HepG2 ALK 5. 50 ng/ml INF-y 4b3E HepG2 41 i ([ it ik ATGL, 48 h 51T
MTT #ill. *<0.05, ***<0.001. (b) HepG2 #iifii Caspase-3 B M. 50 ng/ml INF-y 4b¥E HepG2 4H i ) ] i
i Fik ATGL, 48 h 52N Caspase-3 Bivft4. ***<0.001.

Figure 4. ATGL participates in the process of INF-y induced HepG2 apoptosis
4. ATGL 25 INF-y iFS AT 40aFk HepG2 JAT T2
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TMEF G EEEHER 3 TIE, B4 IFN-a, IFN-B, IFN-0, IFN-x fil IFN-g; 25 2R HA
IFN-y, 28 =KFEEE IFN-A. IFN-y AR REE T, BAPNME. Uk, duMEEoise[15]. ARt
FAR IR MLIE S IFN-y K% 5 [9] [10], FRATSEE I IFN-y ZE /R AN ML o i, AS[E Sede4h
(2 S el REANMIRIVA YT « K/ 9. SCBRIRIE IFN-y AT 51 20 A A 20 it ST BEL s RN i T, 3 AT
FEJHT[16], R H HAR THLE M AIERE . FRATTFFCRIL INF-y THi Caspase-3 BEEPE. T T T Kk
# M Bel-2/Bax Ll 5 S HFE400E HepG2 T, thabh, Ht—BHF5 RIL INF-y T ATGL & /K P,
BT S A1 M HepG2 T,

ATGL, i =Ba g Ty, 20500 BRI oS —ANBl, (EARIDTRE AN H b — s, JB shfig i3 A [17].
BOLE LRI ATGL 5 R85 5<[12]. N T IAE ATGL FE 25 INF-y i S AR 41 HepG2 FT-id
2, AT ATGL i RIAF kL. 7F INF-y 2 @40 HepG2 [ [FIB i K15 ATGL, 45K ATGL
%5 INF-y % S I 4100 HepG2 TR . SCRRARIE INF-y RAE A2 D RE A2 B85 F T 4040 i,
M2 S5 ML 24 IFNGR1 80 IFNGR2 456, MIMTHIA INF-y 15 5 & SHLH IS 40 N 22 Pl s R+
KRFETNRE[18]. INF-y N ATGL & AKT, @i SN HepG2 T2 75 th & il ik 55 41 g 3 i
ZAK IFNGRL B IFNGR2 45 & fE I iR 2, REATAR RS RRM Ty, SER AT — P 5.

M2, TRIXRE W SCH, FRATTSRE0 45 BAE B INF-y 72 &% A S 5 T, INF-y TR ATGL & /K,
T+ Caspase-3 Fgif P, TFiRWET:- X E A Bel-2/Bax L, #5540 HepG2 1.

EL£mAB
AN A R (2017A011312) 17 M B RHK 2E R 22 RHIF I H 1 )5 2h(2015C24) % #F .
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