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Mitochondrial ROS Contributes to Lycorine-induced
Apoptosis in HepG2 Cells
Kang Jingjing, Liu Xiaoning
( Department of Biochemistry , School of Medicine, Huanghe Science and Technology College , Zhengzhou 450063, China)

Abstract: To further explore the underlying apoptotic molecular mechanism of lycorine on HepG2 cells. The growth of
HepG2 cells were measured with TransDetect Cell Counting Kit( CCK-8) assay. Apoptosis percentages of cells exposed to
lycorine with or without SS31 was determined by flow cytometry. Apoptotic nuclear morphology was assessed using Hoechst
33342. Western blot analysis was used to examine the expression of fragmented PARP. It was successfully established that
an human hepatoma cell line HepG2 with mito-Grx1-roGFP2 probe stably expressed which could be used as a real-time
reporter of dynamic redox changes. As an antioxidant which could remove the ROS of mitochondria,the treatment of SS31
improved the morphology of HepG2 cells injured by lycorine and inhibited lycorine-induced cell apoptosis. It was also found
that SS31 significantly inhibited the fragment of PARP induced by lycorine. Furthermore ,SS31 attenuated lycorine-induced
rise of 405/488 fluorescence ratio which could reflect the level of ROS in mitochondria. The findings suggest that mitochon-
drial ROS contribute to lycorine-induced apoptosis in HepG2 cells and lycorine is expected to be a potential drug for the
treatment of liver cancer,it worth profund study.
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BB E AT SS31 ALPELNA , A ] mtROS X475 0l iFs S 40 M I T S P8 T AR S 26 1 A 2 i), JL38 7R
A1 3005 S HepG2 40 T A HLI.

1 HE

1.1 R F

A (5 >98% , Aladdin, CAS:2188-68-3) ,GFP . GAPDH .PARP B-actin Z Fe[EHiiA (CST) , i
THI(CST) ,SS31( i FEAKAE ) | TransDetect Cell Counting Kit CCK-8( 434 AEW) . Hofth & U5 BH (193855 14
W FEER R B A .

1.2 FEMNE

FEFEDE B BEAS A ELx 808 Universal Microplate Reader( BIO-TEK, INC) ; i =U4H e k4L BD FACS Cali-
bur( BD Biosciences ) ; WOGIER S (B ARL) 5 BOGFLE 49 268 OLYMPUS FV1000( Olympus,
Tokyo, Japan) .

2 Jjik
2.1 MEMELAER mito-Grx1-roGFP2 FHEE 2 E#R T A Z HepG2

mito-Grx1-roGFP2 Jiiki i Tobias P Dick ZFZMEHEIE 5, A5 A O AL D44 HEHEL ) ZER AR 1 mito-Grx1-
roGFP2 % KL R MR 41 M 3R HepG2, FR15-F8 i 3R 3K MR E MK (15 44 HepG2-mito-Grx1-1o0GFP2). H.
FFHE Feak 18955 55 B IR #5417 GFP #5285, 83 Western blot 525046 I i 2 35 12 95 B 1B Y HepG2 41 Y
e IR AT A R e MR .

2.2 YHRELESE

1E 37 °C,5% CO, &M T, HE& 10% /54 1135 ( Fetal Bovine Serum, FBS) FIHTA= 2 (100 U/mL 7 2 %
100 pg/mL 5752 ) ) DMEM ¢ 23557 ( Hyclone 24 F] ) 355241l
2.3 ZHAmAAKCHDHISE TS (CCK-8)

WO AE KUY HepG2-mito-Grx 1-roGFP2 ZH I 100 wL 4279 T~ 96 FLAR , AR 48 5L 5075 22 4E 37 C 48
M5 FRAE TP RS 3% 12 h~24 h. DA ZNRE (10 wmol/L~ 120 wmol/L) (A7 #2B8 IE H 55 37 24Nt H] B
FALIMA CCK Solution(10 wL/fL),37 CHiFE 4 h, /R EEFW , IMA DMSO (100 pL/fL) ,4&% 10 min,
BRI 5E 450 nm Ak 106 (H.

2.4 ESEHEEBERA(CLSM)&MZAA mtROS HIZEL

HepG2-mito-Grx1-roGFP2 L2 A 530 (90 M) BiA 555K (90 wM) +SS31(100 nM) AbFR S5 , R EEH 1k
AL, B O S REAE M T ROGI R A IR L, IO L R AT R {UAE 405 nm Fl 488 nm P~ 38 iH
HEAT roGFP AR, BEANFE S e AN ML 64 72 404 , 430l ) 405 nm 3 T8 F1 488 nm 3838 (14 & F. FIH
IMAGE] 40 Bk R, 4551 405/488 HAE L F, HEAEL R B30 60 25 G AR 3R AN ) 1) S Ak DR 285 b g
R MR FRE , R E R EAIRAE™ . In 1,0, 5k DTT 4B 405 , K0 7 2[R L.

2.5 FRMAMEA(FCM) 547 A w831 4 AA T R A F

HepG2-Mito-Grx1-roGFP2 441 7508 (90 wmol/L) B A1 755K (90 wmol/L) +SS31 (100 nmol/L) &b Ff
Jei , R AL, B O, N A 100 wL 1Y% i) Annexin V Binding Buffer, B 4N IS5 A 5 pL Annexin
V-FITC F15 pL PI,%%‘]E&/}_‘J. RGN 15 min,j][]/\ 400 pL W) Annexin V Binding Buffer,%%?ﬁ'ﬁ
AYBERE S T UK EREGHCE 1 h PR S i AR SRS .

2.6 YHRERZ B A TR T 4 A AZ T S R B

FH Hoechst 33342 WAL T- A% LA AR 4L, ¥ HepG2-mito-Grx1-roGFP2 404K 3 41, &/ T 1%
FEM TR Bl 4, —4m DMEM, — 20 HOnA7 88 (90 pmol/L) , e Ji — 414 3888 (90 wmol /L) +
SS31(100 nmol/L) ,3 4% 8 h J& , Ml Hoechst 33342( 1 mg/mL) T 37 °C Y44, 30 min, PBS 5 UEANMI , FHi
DR AREETE 350 nm BUAOGIEFN 461 nm KOS T WS AFRIS SS31 X HepG2-Mito-Grx1-roGFP2
YA AL IE A 5 .
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2.7 Western blot 43 #7 A 58 3T 4 A PARP F LRS00

HepG2-mito-Grx1-roGFP2 2l +471 3#08 (90 wmol/L) 547 55K (90 pmol/L) +SS31( 100 nmol/L) B3 5% 8
h J5 , PBS W5 UEANME, BE IS A 20 i 2 f i oK b 500K SRR K A M SRR I AE 4 °C L, 15 000 g 25 F T B0
15 min. BELOEEHE WG O FIEW, IS 8 A iE1T SDS-PAGE, FL K45 A H 8 A B IR LT 4 R
M 1. BEJSF TBS(#% 5%BRE WKy ) 61 1 h, TBST PE¥, BK 5 min, 2EVEU 3 K. INA—$1,4 CIEE T
W, TBST ¥k , )i, ] DAy800 (4t —HilF & 0.5 h, Odyssey ZLAN AR Z G WL 25 51107
2.8 EHiEALIE

il ] SPSS 10.0 FAF#EATPLEN] ¢« K555, T A BUE A F R H (mean+S.D) IR E Z1HE ,P<0.05 4
AGit¥2ER. i mdEE 3 It B AR
3 g5
3.1 HepG2-mito-Grx1-roGFP2 4iaNE A H,0, 1 DTT 5| &R EHLIFE B ZE

A T #4%E HepG2-mito-Grx 1-roGFP2 21 i B 75 i i 26444 P S Ak ik JE AR 4k, FH H,0,(1 mmol/L) ZbHH 4
Jif9,180 s J5 A DTT(1 mmol/L). f1IE 1 fif7s, H,0, BN A5 HepG2-mito-Grx1-roGFP2 41 fifl i) 405/
488 nm ZEHGHEM 1.21 B4 3.68, 1 DTT AN A A HUAE [R19% & 1.23. b4 ,405 nm F1 488 nm i 18 @l
A B EG AAILE - s T A R A b AR RO S A R 1 L. DL B S5 SRR, HepG2-mito-Grx 1 -
roGFP2 21 i RE A% R S 07 LA A P S8 AL 388 SR el A
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Fig.1 HepG2-mito-Grx1-roGFP2 cells responds to mitochondrial redox changes
3.2 AFFEING HepG2-mito-Grx1-roGFP2 414 i<
ASZEG R ] CCK-8 K i A1 37 B X HepG2-mito-Grx1-roGFP2 4 fid A= 4 () &2, 1 10 wmol/L ~ 120
pmol/L (A1 FRIMAL FRANAE 8 h, Z5 R ANIE] 2 PR , A w0 e % LA 3R] i s 1 1) 5 =R AR HepG2-mito-Grx1-
roGFP2 AMMIAFIE %, HAPEAMHI %A 90 wmol/L( P<0.05).

3.3 AIEWIZH# HepG2-mito-Grx1-roGFP2 A% mtROS 10or
B T
I 1 T3k, 405/488 nm S WA AT 20 HepG2-mito- %
Grx1-roGFP2 AL KPR I LR EURS i AT R 5 0
LT 40 mtROS K. a0 3 Ff s, & PR A 5 Bl 20
(90 wmol/L) Hili# HepG2-mito-Grx1-roGFP2 4 il , 1] 5 E 4 P T T
MIL LA ALK S 42 T (P<0.05) ,405/488 nm %1 A5/ (umol/L)
e N 2= )5k B 3 4%, HAE 160 min J5 & T e, #HA 2 BIEHIME HepG2-mito-Grx1-roGFP2 44
%mm {E J‘ji: HepGZ—mitO-erl-rOGFPZ glﬂ H@ q;, mtROS E/‘] F): Fig.2 Lycorine inhibits the growth of
te EABUIOTRRE, SS31 ME RZORIIE ROS M9 BRI, ATBH FHlepG2-mito-Grel-roGIP2 cells
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Fig.3 Lycorine promotes the growth of mitochondrial ROS in HepG2-mito-Grx1-roGFP2 cells

3.4 AFWEIES HepG2-mito-Grx1-roGFP2 AT MZEAEF KT

ARSI SR 2 AT AR AR ST 35015 S HepG2-mito-Grx1-roGFP2 AT fE . SS31 J&— i
LR BT AL, F SS31 AL BRANAE , ¥R 9T mtROS 7641 #r bl i S A 40 M A T b A9 /R . dniEl 4A fip
7N, A #5890 wmol/L) 4 HepG2-mito-Grx1-roGFP2 i iy, i 530 K 2 39.41% A M I8 1= (P <
0.05). #HSZ,SS31 By A B R IES 1 A 5 idiss S 0 40 T, (145 40 ML TR BRI 3 4.05%. DL 2455448
7N, mtROS A8 AR A7 75 6175 200 M 00 1 1) S 37

A
4 4 4
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Fig. 4 Lycorine induces apoptosis and morphological changes of HepG2-mito-Grx1-roGFP2 cells
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Hochest 33342 a5, FHOGIE AR 534 W A5 W8 A wa oot 40 M08 TIB AR 52, anfsl 4 B s,
AR AL B HepG2-mito-Grx1-roGFP2 ZH L f5 | AT WA 2 A1 B AZ M 40 i e 35 A MO 08 T4 11E | 177 SS31 B A
WSS T A i R A AR AR X5 A I A AR I B ) 4 R — 2
3.5 AEIEEH PARP HI]E

PARP J2—FJp 7/ 116 KD BYBCH R L G ARSS3I
AT, BT LAY caspase 8 V)R PR (24 kD - T
7189 kD), PARP (9 5J %I W {F 400 1E 76 % /L PARPITEE | ' - $9KD
MU T A AR IR S T — A R A RS S L ;
HepG2-mito-Grx1-roGFP2 ZH LI T 1 /EH , A< 52 55
] Western blot £l PARP )& i Bt ik, 455 B-actin
w5 s, &4 Rk AL BLE | HepG2-mito-Grx 1 - |

roGFP2 L e i) PARP FBEI N, 72 W 400 il F 7% 5 ARBEH PARP HITH

Zi éE Uﬁ T , ﬁﬁ SS31 E/‘J 1][1 }\m] ’Fﬁﬂ T E %.]{‘ @ﬁﬁ% EF E(J Fig.5 Lycorine increases the cleavage of PARP
PARP YJ%|(P<0.05). DL b&553R 33— LR B pntl il el 54 i 20 M b miROS #935 & f2 EAn L T
4 g

ML T RN Z RS SRR WIAR Y rh S-475 - e 4t it 0 7 i A RO A, 2 B AT
PR 25 I 5 (0 — AU ) ROS 2 4R P9 4 A RIS G 7= 9, AR P A ROS 5 8 vl Sz 41 it N 14 S Ak 3
JEORAS . iR R ROS 7= AR B B BT, 5T R W, miROS 1T A5 g8 200 At P 4 AR 40t ) R T~ 2k
R BRI, i T B RS E AR ML, mtROS A A SR AR A T3 AR 78 KR = e i e b i F o5 A
fiiA.

JEAEk , Dick i H AIBAKF Grx1-roGFP2 2515 ATP 45 Wil 9 MY ZRL A (07 81 il G, 14 2 1 8 1) 4%
BRI SRR A P, R mito-Grx 1 -roGFP2 , T SE B T 40 M 3] 1~ 4H 5 19 480 A6 348 it oo 2% 19 3l 25 4k 7
Bt AR ESZE M Dick A4b 135 3RS mito-Grx1-roGFP2 JECRL, A8 1k AR E PR 7 1E 208 FIT Western Blot A8 52
IR RE T B ] R AR B9 Mito-Grx 1-roGFP2 ¥5 5& R A2 28 #R 8 M AL & HepG2-Mito-Grx1-roGFP2. H,0,
I DTT MASEE:F B, HepG2-Mito-Grx 1-roGFP2 BEMS 3 A AT A Ak 1l ) 137 480 A6 348 s )38, 7T SE X HepG2
YA mtROS Y SE I | v 22 B, AT AARAS .

AT R — R UL S M bk L W, B 2R 2 EEPE ) RS R A AR ] 5 S 2 R T
AN R ARH-77 40 AR AL IR AL, ML S Zehi (R T BE 2 2k \ROS 7= A4 561 | $ /R A w14 e g
YEFITTRELL ROS S #0 A. S o R , A w il ] 39 2 R E 0 k) HepG2 G 38 5281 (HEF
mtROS 7E A 7015 A i HepG2 4HALA T BUFE FHBLEI RS AAR D, ABF5Eh, CCK-8 Lo 45 R0
A1 B RS ) S O P ] HepG2-Mito-Grx1-roGFP2 4i g A4 K | H 2B %4 90 wmol/L, X5 Liu
Wuyi 25 (IBFFE 25 R —80 7EHE )5 S280 b LI 32080 (90 wmol/L) g S i F 254 i . SS31 J&— Flr 1 i) £ A {4
f9 ROS ¥R, I E SS31 R P 4 B Lo (A b vl 47 s B 5 5 A2 1Y miROS 5 4, i 153 405/488 nm %¢
LA TR, S ULIRIET 38 2 B SS31 3 W] B b ok 555 4 7 175 5 10 200 L0 1, &4 B A O 285 el 72 LA R 240 i v
PARP VJE|SLIGHRIOAE T X —4518. UL E45 B8  miROS 78S 5 41 52015 5 19 HepG2 A0 T-.

25 b ARWRGR S BT | A 0 ] fEE 5 19 I HepG2 41t mtROS & 2 A4 77 AL #F HepG2 41 fitd 4
T2, XA A R TT IR T I 25 P it T — s R A (AR TE IR A M BFSR.
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