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Anticancer Effect of Isoliquiritigenin on Human Clear Cell Renal Cell Carcinoma
786-0 Cells and Molecular Mechanism

XIN Hong, SUN Peng-ran, SONG Peng, XU Wei"
(The First Affiliated Hospital of Harbin Medical University, Harbin 150001, China)

[ Abstract | Objective: To investigate the anticancer effect of isoliquiritigenin (ISL) on human clear cell
renal cell carcinoma 786-0 cells, and explore its possible molecular mechanism. Method: Thiazolyl blue
tetrazolium bromide ( MTT) assay was used to detect effect of ISL (0, 10, 25, 50, 75, 100 pmol-L ") on
proliferation of 786-0 cells. The effect of ISL on migration and invasion of 786-0 cells was detected by cell scratch
test and Transwell assay. The autophagy was observed under the fluorescence microscope through acridine orange
staining and Ad-GFP-LC3 transfection experiment. Western blot was used to detect the expression of autophagy
related protein and analyze the changes of phosphatidylinositol-3-kinase ( PI3K) /protein kinase B ( Akt) /
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mammalian target of rapamycin ( mTOR ) signaling pathway to explore the possible mechanism. Result; MTT
results showed that ISL could significantly inhibit the proliferation of 786-0 cells in a time-dose dependent manner
(P <0.05). The results of scratch and Transwell experiments indicated that ISL could inhibit the migration and
invasion of 786-0 cells (P <0.05). Acridine orange staining and ad-GFP-LC3 transfection showed that ISL can
induce autophagy in 786-0O cells. Besides, ISL can induce LC3-1I, Beclinl, Atg5 protein expressions
(P <0.05), and significantly reduce p62 protein expression (P <0.05); autophagy inhibitor 3-methyl adenine
(3-MA) can be added to reverse the above phenomena (P <0.05). Meanwhile, ISL can inhibit phosphorylation of
Akt, mTOR levels (P < 0.05), inhibitor LY294002 and rapamycin ( Rap) can be added to significantly re-
regulate LC3-11, Beclinl, Atg5 protein expressions ( P < 0.05) and significantly down-regulate p62 protein
expression (P <0.05). Conclusion: ISL can inhibit the proliferation, migration and invasion of clear cell renal
carcinoma 786-0 cells, and induce autophagy by inhibiting the PI3K/Akt/mTOR signaling pathway.
(ISL ); clear cell renal cell carcinoma; 786-0;

phosphatidylinositol-3-kinase ( PI3K ) /protein kinase B ( Akt) /mammalian target of rapamycin ( mTOR )
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MRS ARE SR 4. T 0,24,48 h B B8 THA M,
H Image J 304 %5 GG AT 43 B, T3+ 5 48 M Sl R (]
R EE R,
2.3 Transwell YR MEER FIiRZ8RE )1 ERESLE,
BOSBCE K Al i 52 F F 6 FLAR 28 A8 R ik
(0, 10, 25 wmol-L ") ISL AbFH 24 h J5 , JHA &5 IfiL 7%
BRI ER L 1 x 10° Ml R T
Transwell /N (LK 8 um) By = i, NSy
250 pL, FEMA &4 10% FBS {13532 3 750 pl,
37 C 5% CO, 411 F 4k 4% 3% 24 h, [fiJ5 ] PBS
Ve, B IR R A E 30 min, 0. 1% AY4E &g @
30 min, B2 £h 5% M (PBS) 15 Uk, FH A 25 452 4 4 5
7 R AR L H S OB A A BO A
#7285, ¥ B B Y matrigel XA TE
Transwell /NE 1) =, &4 /NE 100 pL, BT 37 C
WM M E 4 ~5h, % EARBESEE LG
() 20 B 422 R T FH matrigel & 5B A0 5 4 ) Transwell
NER EE, FEMASTA 10% FBS ()15 5+ 5,
37 C 5% CO, 41 F4k%: 1% 3% 24 h, BfiJ5 /1] PBS
THVE, %R T B 30 min, 0. 1% By 45 S 6
30 min, PBS ¥ ¥k, HIAR 28 45 4 4 55 | 07 19 40 L, H
T 0 OB A T B 1A
2.4 IYBERSGL ORI ML S O BUE KA
fad 2 x 10* A~/L R 2] 35 85 A b TR A 37 C
5% CO, 0 FWEE B 9%, 50 wmol - L™ ISL &b B
24 h J5 K IHEE IR L, PBS YRR 3 L MAL mg-L~
WY UEAE G AR, IR T G YL 15 min, PBS {E L 3
U, BB O U T LS ME S
2.5 Ad-GFP-LC3 %% Je 52 55 A6 10 40 ff 5% 5 IBORH 4L
AR AN M4 2 x 10° /L SR B 36 8% 5 b dE AT
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24 ,1SL 50 pmol - L™" 4 ; [&] i 43 Ky 25 (1 40, ISL 41,
3-MA 4 ,ISL +3-MA 21, il ISL J& %53 & PI3K/
Akt/mTOR {55 538 52 0 40 i A WA, 9258 50 hy =5
141 ,1ISL 10,25 ,50 pmol - L ™" 41 ; [Rl B 43 25 (1 41,
ISL 41, LY294002 , ISL + LY294002 4 ; #5 {4 41, ISL
¢ ,Rap 4 ,ISL + Rap 2, A[A 440 & 42 )5
SR HEAT 2%, T BCA 08 BB Ok . 5%
HHYE RS (20 pg) 29d 8% i 15% HY SDS-
PAGE 4y B8 1, 5% % 3 PVDF % I, H 5% it hg 4
PP, A —$T (1:1 000)4 CHEF SR, ¥
(1:1000) ZFRFF 1 h, BEEPHFAT X A G,
W5 GER I Image J AT AT 73 #r o

2.7 geitiEarbr SRHAI SPSS 18.0 #fF kAT 4E it
TV BER v xs FoR , ZHZE KRR R
J5 25381, P <0.05 R 225 A it F 5 L.
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3.1 ISL X} ¥ 3% W 41 i 68 786-O 4l Jfd 14 4 6e 1 1Y
oM 525 (A 4H B #, IS 4 i 19 58 RE 7 4 40
YEJIBT 358 (P <0.05,P <0.01) , H & — & 1Y 5
- ERE SR (R 1), 7E45245 24,48 h J5,1SL
XF 786-0 4fl fifg 1Y 2 K 4 vk B (1C,, ) 43 il K
(64.18 +25.7),(43.10 £6.6) pmol-L~",

1 ISL %t 786-0O HRIEEFEERMFIM(r+s,n=3)
Table 1 Effect of ISL on proliferation of 786-O cell(x £s,n =3)

%

A5 VEE/pmol - L7 24 h 48 h

= H - 100 100

ISL 10 93.7 £2.33 80.8 +1.83"
25 71.5 +6. 16" 58.9 +2.08%
50 50.7 +2.01% 42.5 +3.15%
75 38.9 £2.16% 20.1 1. 14%
100 35.8 =1.49% 24.1+1.01%

EHE AR P <0.05,2 P <0.01(K2~8 ).

3.2 ISL Xf ' 1% W 40 i g 786-0 40 L iT %% Al (R J&
RESIMsE 528 4 e E, ISL b B S B 4 if i
AR ZERE W 8 55 (P <0.05,P <0.01), H £
WREAR M (£ 2) . TERDRSEE D, 5725 A4l g,
ISL ZH QIR 1 A& R B FER (P <0.05) (£ 3),
FEH ISL 7E VA5 5 35 W 4 i i 786-0 41 Jifd A 1 A% AN
1RZERe IR B EEAEH
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%2 ISL 31 786-O MBEENMIBENNZIME (X £5,n=3)

Table 2  Effect of ISL on invasion and metastasis in 786-O cells

(x£s,n=3) A
M WRE/pumol L' REBFBHAAEE TS AL
=M - 59.3 +4.49 143.3 +5.56
ISL 10 38.3 £2. 62" 66.7 +5.79%
25 16.7 £2. 86> 38.6 £2.49%

F3 RHER786-0 AMXNRASENZM(x£s,n=3)
Table 3 Effect of ISL on metastasis in 786-O cells(x £s5,n=3) %

M HWE/pumol L7 24 h 48 h

25 14 - 77.9 1. 10 87.8 +1.39

ISL 10 70.6 +1.05 81.7 +1.52
25 56.4 +1.57" 69.1+1.53"

3.3 ISL Xf 786-O 4fi g [ Wk AY 52 M Y E 4 S 5R
7R ISL Ab BRS B 40 i PN 58 20 60 L 9 B s 1 410
BHZ (K 1), Ad-GFP-LC3 ¥ Qe S04 /KR, GFP-
LC3 B 4L i) 40 1 28 ISL Ab BRS H BREg 8 SOR Y [ 1w
NG T A ISLL b 356 20 A% 2 A A W /N R TR
(E2).

A
A ZS 4B, ISLAL(E 2 /)
B 1 ISL 3% 786-O 40 i B W&k A S0 (WY BERE, x 100)
Fig.1 Effect of ISL on autophagy of 786-O cells( acridine orange, x
100)

A B

B 2 ISL 3t 786-O 4 Af B I i %2 I ( Ad-GFP-LC3, x400)
Fig.2 Effect of ISL on autophagy of 786-O cells( Ad-GFP-LC3, x400)

3.4 ISLifiT 786-0 il kA A S H4A
B L,ISL A ¥ fE LC3-11 , Beclinl | Atg5 5 H i R ik =
HIEIE M (P <0.05,P <0.01),p62 4 [ KL K
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25 R, 45 3-MA 4h3 S5, LC3-1 , Beclinl , Atg5
HEMREEVBREM(P <0.05,P <0.01), p62
HHRKAKFEH (P <0.05) , 24 ISL 5 3-MA Ik
A, LC3-T ,Beclinl , Atg5 B AR T AEH B
(P <0.05),p62 KB KFUBEMP <
0.01) (Kl 4), Wik4,5,

v R 1+ .

pe: R - <.
U
A B C

A. 25 (440 ;B. TSL 25 pwmol-L ™' 41;C. ISL 50 pmol-L "4
B3 ISL X} 786-0 Afah AMEME X E A RIZHIH I
Fig.3 Effect of ISL on autophagy protein of 786-O cells

%4 ISL 31 786-O AR AREBXERREMAEM (x £5,n=3)
Table 4 Effect of ISL on autophagy protein of 786-O cells(x = s,
n=3)

WepE LC3-IT Beclinl Atgs p62

415 . )
/pmol-L.™"  /GAPDH /GAPDH /GAPDH /GAPDH

2 - 0.31£0.02 0.52+0.04 0.61 £0.07 2.19%0.11
ISL 25 0.52 +0.05" 0.66 £0.03" 0.84 £0.06" 1.38 +0.05%

50 0.57 £0.03" 0.88 £0.02% 1.35 £0.04% 1.18 +0.08%

LC3-1I 14 kDa

Beclinl 60 kDa
Atg5 55 kDa
p62 62 kDa
GAPDH 36 kDa

A B C D

AL 25 14 ;B ISL 4 ;C.3-MA 4 ;D. ISL +3-MA 4
B4 ISL +3-MA xf 786-O 40 il o B I 46 56 & B R & K9 &0
Fig.4 Effect of ISL and 3-MA on autophagy protein of 786-O cells

3.5 ISL X} PI3K/Akt/mTOR {5 23 }% % 5 786-0
NN WE R SR 528 (AL A, ISL E H 786-0
Y J5 , PI3K, p-Akt, p-mTOR & [ E ik [E K (P <
0.05,P <0.01) ,WLIE 5, 525 4 l#, LY294002/
Rap B sk & ISL /F FI 40 1 /5 LC3, Beclinl , Atg5
FEFRBEHEFE (P <0.05,P<0.01),p62 & [
RikBERBEM(P <0.01) (&16,7)  $#2/R ISLil it
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%5 ISL +3-MA 3§ 786-O #fih HIEHXEARIEMFM (v £5,n=3)
Table 5 Effect of ISL and 3-MA on autophagy protein of 786-O cells(x +s,n=3)
2 5 e B/ wmol - L LC3-1 /GAPDH Beclinl /GAPDH Atg5/GAPDH p62/GAPDH
251 - 0.13 +0.02 0.41 0. 07 0.79 +0.03 2.15 +£0.02
ISL 50 0.18 £0.01" 0.53 £0. 06" 1.35 £0.01% 1.46 £0.04%
3-MA - 0.12 0. 01 0.29 0. 02% 0.62 +0.05" 1.67 £0. 14%
ISL +3-MA 50 0.27 +0.02% 0.67 0. 01% 0.96 +0.03" 0.97 +0.01%
prs [N 10 <D: ves-it [ ' D:
o [ - - s I - -
vavton I -5 > v N - 1.
A B C D
onvor R <

A B C D
A. 25 [ 4; B. 10 wmol - L™" ISL #1; C. 25 pmol - L' ISL 41;
D.50 pmol-L ™" ISL 4
& 5 ISL 3t P3K/Akt/mTOR {5 Si@ BN
Fig.5 Effect of ISL on PI3K/Akt/mTOR signal pathways

%6 ISL 3f PBK/Akt/mTOR {Z S @B M (s +s,n=3)

A. 25 14 ;B ISL 4 ;C. LY294002 41 ; D. ISL + LY294002 £
B 6 ISL +LY294002 3§ 786-O A h HIEAXE A RIXM M
Fig.6 Effect of ISL and LY294002 on autophagy protein of 786-O cells

M PI3K/Akt/mTOR {5 5 1@ % i 5 786-0 40 iy
E/EE EI ng%o D—IL%‘E{ 6 NSO

Table 6 Effect of ISL on PI3K/Akt/mTOR signal pathways(x +s,n =3)

25 51 W/ wmol-L~'  PI3K/GAPDH Akt/GAPDH p-Akt/GAPDH mTOR/GAPDH p-mTOR/GAPDH
=] - 0.99 £0. 06 0.56 0. 02 0.58 £0.01 0.24 +0.01 0.41 +0.01
ISL 10 0.65 0. 04" 0.61 0. 04 0.46 +0.01" 0.25+0.01 0.42 +0.01

25 0.52 +0.03% 0.57 £0.01 0.31 +0.01% 0.24 £0.01 0.27 +0. 047
50 0.25 +0.01% 0.52 +0.02 0.19 0. 02% 0.23 0. 01 0.16 0. 02%
F7 ISL +LY294002 %f 786-0O fAfIr HEMEEXE A RIEMFM (x £5,n=3)
Table 7 Effect of ISL and LY294002 on autophagy protein of 786-O cells(x +s,n=3)
25 51 ¢ BF / jumol - L™ LC3- 1l /GAPDH Beclinl /GAPDH Atg5/GAPDH p62/GAPDH
2 - 0.42 +0.01 0. 87 0. 06 0.95 0. 02 4.87 £0.15
ISL 50 0.54 +0.02" 0.95 £0.03" 1.75 £0. 06% 3.36 +0.03%
1.Y294002 - 0.63 +0.02" 1.01 £0.21" 1.24 +0.09" 2.27 +0.04%
ISL + LY294002 50 1.31 0. 06% 1.25 +0. 14% 1.51 0. 06% 1.61 +0.22%
4 itig SZR L, JF BT H TR AR AL . g5 SRR W] ISL

ISL /0 H R rp 28l 25 4k & W, i 58 & 81
ISL i 2 Ff Jif g EL A 040 1 1, A Lo i )
T A e e SUE T A e
A5 o B ISL X VB 375 W 240 f0 9 4 A 1 400 o) A AR AL
A ULAH & SCHR RS o A 5T DL B 25 T 40 R 9 40 A
786-0 4l Jp XS G, 8¢ T ISL XF 786-0 4 Jifd i)

RERZ ] 786-0 AU ¥ s X R RFEIFIEFHA

W S — B BE O ST 19 40 i B 3R R A O =X
Z AR R PE R I A0 M A SR A3 W T A i A
% W 5 W it 1 R H A9 3 A2, LC3-T1, Beclinl
F IR0 BE 5 H W05 PR 25 UIAE OC , B0 o & A I
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oo [ + - PGB 40 F 25 R % TR p62 BB 1 1 e
e ——— AN A VR BR AR 2 — Y L AwgS FE T B B
eclin

R E AR, UF 5 KB AwgS A5 B WK IE
aues [ 55 < WL R g BF g % B ISL B 65 4 5 LC3-1
»s2 [ s - Beclinl , Atg5 & H R AKF, Bk p62 HEHFRIA, H
SR MO, S A B WA R R 3-MA B AT DL

— | o
A B C D B EARTE OO KR A5 R KR W] ISL BB 48 15 7 786-0

A. 25 H4H ;B ISL 44 ;C. Rap 41 ; D.ISL + Rap 41
B 7 ISL +Rap 3t 786-O #fE & B EHH X E B RILWF I
Fig.7 Effect of ISL and Rap on autophagy protein of 786-O cells

% 8 ISL +Rap %I 786-O i F HEEXEARIEMNZM(x £5,n=3)

20 M
PI3K/Akt/mTOR {553 % 2 5 40 g ity 4= K B
16 I8 A S R £k B0 AKUE PI3K Y T i

Table 8 Effect of ISL and Rap on autophagy protein of 786-O cells(x +s,n=3)

24 5] ¢ BF / jumol - L ™! LC3- 1l /GAPDH Beclinl /GAPDH Atg5/GAPDH p62/GAPDH
2 - 0.21 +0.01 0. 88 0. 08 0.33 +0.01 2.98 0. 11
ISL 50 0.32+0.01" 1.02 +0.01" 0.61 £0.01% 2.39 +0.09"
Rap - 0.48 +0.02% 1.09 +0.06" 1.22 0. 03% 1.87 £0.08%
ISL + Rap 50 0.68 £0.01% 2.01 £0. 19% 1.71 £0.01% 0.85 +0.04%

Gy F  FE VR IR 2 AR A 5 40 A rh ke )
B, Ak nl DL 1 B R Ak B B 40 e
(Bel-2) K% Bel2 FZIGEHLIH T F (Bad ) & 1 DL &
REL L2 Jf €5, 3R C D 2 hr 4 o o ke ok 10 i) 248 Bt 9
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