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Liquiritigenin inhibits migration and invasion of human melanoma A375 cells via regulating

miRNA expression
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[Abstract] Objective:To investigate the effect of liquiritigenin  (LQ) on cell migration and invasion by monitoring regulation of
miRNA and its downstream target gene expression in human melanoma A375 cells. Methods: MTT assay was used to detect the cell
viability of A375 cells treated with different concentrations of LQ. The effect of LQ on cells migration and invasion was measured by
wound healing method and Transwell migration/invasion assay. Decreased expression of hsa-miR-4487 and hsa-miR-4534 was
screened by miRNA Expression Array,and confirmed by quantitative PCR. The expression levels of PTEN, p-AKT, AKT,MMP2, and
TIMP2 were examined by Western blot. Results:Ten to 100 wmol/L of LQ treatment on A375 cells for 24 h had no obvious damage
to cells. LQ inhibited cell migration and invasion in a dose-dependent manner. Hsa-miR-4534 and hsa-miR-4487 expression were
downregulated by LQ. Meanwhile,LQ increased the expression level of PTEN and TIMP2,and decreased p-AKT and MMP2
expression in A375 cells. Conclusion:L(Q inhibits migration and invasion of A375 cells,probably via regulating miRNA expression
and its downstream target genes.
[Key words] liquiritigenin;human melanoma A375 cells; hsa-miR-4534 ; hsa-miR-4487 ; migration and invasion

[Acta Univ Med Nanjing,2015,35(02) :263-269 ]

(RIS AR AN N A A %, AR AL
IR GRS b B TR A R I A

T EAERE RR KPR N FRk 2 5 R
Kl KR BARGREERS S,

TR, XHThE EHUMIRE SR , e XA AT IR e 7%
SR BRFER I BRI TP > TR ISR
RIS B 5 A AR A BRE ™ miRNA 5
NZEZ TR B S0 LR R e AR RS Mo AT AR DI
% . miRNA 0] BE RN — 255 A4 Ui 1 sl i [

KAEWFFER, BEA G Y E A U
YER, H R KSRAY H PR U —Fh — &
BRI B AR SR E AT A B, H R R AR
A SMMC-7721 ZHAE A S 28 Hela 4110
A I R I T A DGR RS 4L (ROS) A 5



264 - Moa BB R o o

FY LR AT 30 75 A M g Tt BB A i Y
PI3K/AKT 38 % S H T A3 i 4R A 1 2(MMP2)
PSR AS49 AN IR 22 R SR, miIRNA
S S A PR 240 R 2 AL v R R s A FH
FHICATF-HLEL, [ P90 R AGE . ASDF 58 R L
AEGRZZEVEM N SR FRIE A375 AL A A5
B WFFE H B R RO R A T RS R SRR )
FISEM , 9T miRNA 55 H R Z i) D (22299 41 i
1RZEHEREINICFR , Ry ) BH R 2200 o) e A i £ 2%
RS IVEH B FHLHIR BT B2k 3

1 #RF7EE

1.1 ##

AR ZIE A375 diffabk R BER R 2R A
PA B S # AT H AR W H R e B 2 R A
R 2GS B , B R T BT AR (DMSO) Hr
HePE A 0.5 mol/L; DMEM K557 H 35 [ Gibeo 2y
A5 R4 5 W B3R AE R A BR A A 5 AR
FIf BCA X7, 45 sE el B B = KA
Y AR A B2 F) 5 BEMEEE (MTT) e H € [E Amresco
NHly LA 8 wm Y Transwell /N3 1 EESYE|
Costar 215 EI& HHJE BE TS100-F 18] &A= 4 i il
KR 258 DS-F12-U3 3]45% ; RNA $2 B0 & 3
AN & PCR XA &YW A H A TaKaRa 24 A
miRNA FEE350 ) ML SR, miRNA 5
P1.U6 5149 .miRNA AU FAEI 70 5 ) N A
7> W] ;Matrigel 2 5t i H 26 E BD 2\ LA
PTEN .p-AKT AKT . TIMP2 $i {& I [ 35 [ CST 2
F) ,MMP2 It H 3¢ [# Santa Cruz /A ] , B-actin 1 H 5
PG e /N
12 F#k
1.2.1 Zafgszictnzh iy ab sz

N B AL K A375 A & 10% Jif 4 1 T
(FBS),100 U/ml % 75 % ,100 pg/ml 5 % £ 1
DMEM 5389 , & 37°C 5%CO, FE b is 3%, 1540
Wi fl G i 0.25% R R AR AR, A
R OF A A A 75255

FREL 0.006 4 ¢ HELZR T 50 ul DMSO H,
BCHI G R 0.5 mol/L AR, 7386 AF T -20°C, It
FHAETH] DMEM 55 55 B i e B2 R R T
AT, DMSO HILHRIE <0.1%(V./V ), SEB 3 W%k
FEXTA LA TR
1.2.2  MTT HAm da e & 5

B0 BRI AL, il AR, ¥ B 3 000

AR T 96 FLEFFRAR 12 h JR A H R ER
(IR E 439K 0.10.25 50,75 .100 pmol/L) , 3%
FEYNME 24 h 5, BALINAKE A 5 /L A9 MTT T
VR 20 wl, 37°CIRAAREEEE 4 h 5, s L
A 150 pl DMSO, R IRAT Rl dies it e A BEbR AL
490 nm AL E W CRE(E

1.2.3  XRiXE

OB K0 A375 41, 0.25% JE A A T
0I5 TR Bk BE | 8x10° AN /FLIERN T 24 FLEE S5
M, diffid: K ER)ZAE LA 10 pl /ME Sk
e LR8BS WG AR, ) PBS TR 2 1K,
PRSI 0 200 M, B R e Y JC NI BE SRR, I A
AFEFE (10, 25, 50 (100 wmol/L) i H Hi 2 4ks:
WRLEG SR 24 h, FIEE DAMEBDWES O A A B,
U RS B %

1.2.4 Transwell ‘) F it A5 174X 5%

il g B R AN AU S YL 12 b, B A AR
e HHE 2R (10,2550 100 pwmol /L) B4 JC IfL 775 4
LBV, Il 20 L 20 5 ol 5%10° A/ml, 43 il 45 A
100 pl T EZ/INE, F=MA 600 pl 7 10%FBS 14
TR, HEFE 12 h BUl/INE s =R, PBS Uk
HHOR ,95% I EEEE 10 min, FHRREEE LA LIE R
ARSI, 0.19% 2% i SR 4L (7, 20 min,
FBRYL IR, ZRIKVERR G W AR o AR T
Transwell /NE P A TG A 065 FI
FHIRI LR BOUER ALER IO . REFLIN 33 %R
Mo, FERFARYL 570 nm A0 E WG RE(E

Transwell /NEARZEIAL 5B, (HAE
/NE FERA matrigel FEFE , HAELGYALEE 24 h
JEMEAZ G
1.2.5 miRNA & A ouim)

miRNA FE K F2ik3E PCR 5 H 204 7 MM 5 1
IR FR A 7 521, gPCR BEERIIE hsa-miR-4534
Fl hsa-miR-4487 Fik 1ML : H TRIzol ¥E I E
RNA, M52 e BE | 13 57 5 i cDNA, #% H 7R TaKaRa 24
A S UL R R R VAR R DL U6 NS R
¥ 3 AEATRE, FH ABI7300 3#E4T qPCR 5256,

1.2.6  Western blot #M & & & ik

LSRN, BB E , FH BCA BRi5E 3
PP i, I f AR PR b 2 EA T SR DS T R A P ik
B 6 AR YR AT BT . —PE (1:500~1:2 000)4°C
W ZPU(1:2 000) FIIFE 1 h, ECL B4 B,
FERE o Image J 3] G BT 45 4 25 54T
S3HT, SR E A 3K,



5535 B 2 )

2015 4E2 H FT YA R A A miRNA SRS 20 A3T5 RS R -265-

1.2.7  fapast 4

O A D] A375 20 20 28 AR FAS 3 55
A ANAR &P ARG IR 3L | 75 40 258 B 35 )
30%~50%F AT Gt , e Y P UR K e e indn i 2 IR
¢ [H Life Technologies Lipofectamine™ 2000 #% 44
FIFRAVEDLH ; miRNA mimic F inhibitor JHI#Z M)
PHEE 1A )L A BRZS 7] miR-Ribo™ miRNA mim-
ic/inhibitor 7= FHULHH , A FHIBERLIY 514 Bk
X B8 (negative control,NC), #%4% 4~6 h J5 B o grfif
TWPLREFRIE, T 37°C 5% CO, MR F46 th kst
FE4NMI 24 h, ] qPCR KL Yessi o
1.3 %itdsa

K SPSS16.0 A AT GE 2004, % 4 1Rl95
PR BRI BRI 2R 7 22000, P E] LU SR A ¢
K, L P < 0.05 hZERASITE X,

2 & R

2.1 HHEEA A3TS it G R0

0 pmol/L 10 pmol/L

Oh

24 h

25 pmol/L

R ARG T H FLZRZ X NSRRI A375 4ifiuiE
Az 28He 15 e HEGR H B S A A R
K MTT ER AN R H R R AR 24 h X 4iiA:
KIEF M, ANFIFE(10,25.50,75.,100 wmol /L)
HHRLZRAL AL 24 h XA A A 2RI 5200 1) <10%
(43 50°M 99.21% 99.14% 97.28% 97.12% 91.73%),
ToiE V2R A5 REW], 100 pmol/L KLU Tl HE
FXT A375 AETCHH AN EEYE , SOk 100 pmol/L
KDL FFRAE R AR B B S5 08 o
2.2 XX EeA i H & xf A375 aafi it B H e

AR AR UL A 1 A A O, H
W H 2 X AR RS T sgne . Ab T A R AR Y
A375 I 2RI AL FES | 10~100 pumol /L H R R4k
PG AREERE I 24 h, B8 W AEE T O R0 EF e
A A R, S5 A, A H RN A
Jn, SEYSLH A A TE AL RE B /N TR R A, H R R
P 20 1 5 1 IR, w2 DGR
gEL IR, HERGEI® A375 4UAERITRE (E 1),

50 pmol/L 100 pmol/L

P RIS I H B A375 AIERS ) RS2

Figure 1

2.3 Transwell > & i £ 34| H 32 & * A375 4@
RLiE A% 69 %5 e

FEST. Transwell /NZE ARSI 25 LI GOAR TR | 43
BT H R 26 R (8 2R A 1) iR AS R T RS2
5% FEAH AR EE , H R 2R AL B 2 N = i A e H
WD, ARV OCR (B 2) , RS 28000 T %
% 93.28% 84.67% .76.63% .66.42% . H:tl1 25100
wmol /L ) i ZH T FL R 5 X FRAH A LU A I & E 2 57
(P<0.05), 8R4 HRRmb AR ORBAN
BT
2.4  Transwell ) F42 X A H3E & 2 A375 48
oAz & 09 % h

Transwell /NZEARIMZ 22T F B | 5 %] BEZ A
He, HERCZRALEEA 27 R A matrigel FE0 I/ NE )

Effect of liguiritigenin on the cell motility of A375 cells by wound healing method

YA H D, RO OCER (B 3) , TR
3 W F BN 94.15% 83.04% 74.78% 65.11% , H:
H1,25~100 pmol/L 71| it 2 iF % 38 55 X B2 AH [b 2=
SR GI2EE L (P < 0.05) , 25 B4R HEZH A
BRI MR ZE,
2.5 HHE LT A3T5 i miRNA £ A KF6 %k
R LS BB R 100 pmol/L H B ZE AL
XA, A 53 > miRNA R ZEFA G
=X, [T hsa-miR-4668-5p .hsa-miR-4299 Fl
hsa-miR-383 5% ; %A hsa-miR-4487 hsa-miR-
4534 il hsa-miR-144-5p 4§ H:HP hsa-miR-4487 hsa-
miR-4534 NFEIH R 73k AR T 2.08 i1 1.89 fi%, 4%
BIELIANF TargetScan HUIER AT, EATHIH
e K 4y ) 7] A TIMP2 F1 PTEN, 1 PTEN A1



-266- [ S S PN

0 pmol/L 10 pmol/L

10 25 50 100
HHZ (pmol /L)
5xf AL, P < 0.05,

81 2 Transwell /NEEIFRS IR T AHI H B 2N A375 4IRS 7 AY52 MR
Figure 2 Effect of LQ on the migration in A375 cells by transwell method
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Figure 3 Effect of LQ on the invasion in A375 cells by transwell method
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Figure 4  Effects of LQ on the expression of hsa-miR-4487 and
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Figure 5 Effects of LQ on PTEN, p-AKT,MMP2 and TIMP2 in A375 cells
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Figure6 Transfection effect of hsa-miR-4534 and hsa-miR-4487 on the expression of PTEN and TIMP2 in A375 cells

A R R 2B B RO E A . Hwang 551
RIAEE Z e N B AR A375 ik, 3%
I A ARG PE LA I MITF 8 (3£ 3A, Lee 551
KEL, FERF AKT (5 5& 4, I e an i
SK-Hepl, A fii 98 40 s A549 w7 48 Jf A= K I 7
(HGF) (3 | DT BH LE 2 40 1) 880 BB A
18, Wi Hz ZRABE 3] NF-«B F MMP2/9 {5538 5%
AT T 9 SAS 2012 225 700

ARRFFE LA R 78 N SRR A3TS HAEAE R
RSN TY Sl R 0 2 T ZH 240 i mT DA K o
PR 1 DI, T H R R A A LT
S 1, AR S AL BEAH A/ ) A, 2
el RE R e T B LS| S b s A P L 2
Transwell IEFFMZEIRE T KB, HHEE (25~
100 pmol/L) I /D 28/ NE A AL H |, IF 257
RN C R, GPRER , H R AR 6 28
MR AR ERE T

A& miRNAs SRR 28R OC R B it
FERGE L BT R miRNAs 78R = 2% th i) &k
FEAE I HIVE . Ma S ER] miRNA-10b 571
Ji g A A= 22 3 DA G , miRNA-10b 1) _L R m] 3

Tnfges 4u iz sk Fi=28 ) Ak i 12 285 4% B

SEZR SSRGS . Meng 50252 8648 L R
miRNA-21 740 b F IR 3 A s 9 %, 648
7~ miRNA-21 i 3 F 9 PTEN 923510 18 PI3K
T A TR 2 e A G GRS

AWFFEERTT miRNA 75 H B2 0 b g 200 B =2
FR IR ER RIS R 5 R s, H R el
A375 il miRNA FRiAiEMCE , AT LUF I hsa-miR-
4487, hsa-miR-4534 %3R35, H-24 qPCR HukH:2
FFRIK,

4 8 H M (matrix metalloproteinases,
MMPs ) & 522 1 25 [ 80 AR I , ) A e 5 SR 4
ANREIT, S I I e DX 3, A el 4 it fr 2 sh s %
PRALETE , Hrh MMP2, MMP9 255 i (2 28
AR R KRR I, AR RS R R R
AR EE/EA . PTEN & HA WE RS #R
PTG, ATARORSHC Al e IR B A5 T AKT 15538
BTG AT R IR AKT HoA TR 4 A:
K W95 GBS SRR, PTEN AT LIZ &R
HAT G e (R SRR, T REIE S A A
o e e AN A e ot A4 o, DA T P e ) A= 2%



%3565 28
201542 H e

A Z A % miRNA VR G A375 AR R

+269-

MRS, VP2 HFREE REW]  PTEN 7] LIF54T MMPs
IR ZEMEH], PTEN 38 i ] PI3K/AKT 38 #§4
il MMPs 13EPE TSI T s 40 i =220
Zhang S5 USIESETE S s H s 234 1Y hsa-miR-144
el I PTEN/AKT i e ot P s 128 Ml
(=

TEAMFFE T, HHZR AT T 4 hsa-miR-4487 DI K&
hsa-miR-4534 )31k, 75 PTEN Fl TIMP2 [R5k,
[ A p-AKT Fl1 MMP2 AR 5K | e 2 A\ A (o,
R A3T5 JMAR R gt it — PR,
PTEN 1 TIMP2 1Y % ik 3% %] hsa-miR-4534 Fl hsa-
miR-4487 ()45, PTEN & hsa-miR-4534 [ 7] GEHE
L TIMP2 2 hsa-miR-4487 By A] RESM LA, H 2
£ 32 PTEN [ TIMP2 7K ¥ It , p-AKT ,MMP2
KRR, 2T hsa-miR-4487 Hil hsa-miR-4534
FRACE TG ER, BH R AR AR
A375 4N AR 22 % 5 miRNA & £ 4F F 2% AR ]
Zan

g LT, H Rl i 4% hsa-miR-4534 Al
hsa-miR-4487 %ik, #E1fi L PTEN il TIMP2 #1J&
R ) 23R K BEAS p-AKT 15 538 B A1 33 MMP2
HARE, NI A AR ORE A375 4z
FREEREAE ], ASBIESE A I W H B 22 40 e
MR 2B R o FALEI B S T8 Bk s,
TR IRk 2 WG I T A TR AR
(%3]
[1] Leber MF,Efferth T. Molecular principles of cancer inva-
Int J Oncol,2009,34

sion and metastasis(review) [J].
(4).881-895

[2] He L,He X,Lim LP,et al. A microRNA component of the
p53 tumor suppressor network [J]. Nature,2007,447
(7148):1130

[3] Gupta GP,Massague J. Cancer metastasis;building a
frarnwork[J ]. Cell ,2006,127(4) :679-695

[4] Zhang SP,Zhou YJ,Liu Y, et al. Effect of liquiritigenin, a
flavanone existed from Radix glycyrrhizae on pro-apoptot-
ic in SMMC-7721 cells[J]. Food Chem Toxicol,2009,47
(4):693-701

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Liu C,Wang Y, Xie S,et al. Liquiritigenin induces mito-
chondria-mediated apoptosis via cytochrome ¢ release and
caspases activation in HeLa cells[J]. Phytother Res,
2011,25(2).277-283

Wang Y,Xie S,Liu C,et al. Inhibitory effect of liquiriti-
genin on migration via down-regulation MMP-2 and
PI3K/AKT signaling pathway in human lung adenocarci-
noma A549 cells[ J]. Nutr Cancer J, 2012,64(4):627-634
TREE, Tk . MicroRNA AR 542 56 R WS ik
JE[J]. %S ,2009,19(10) : 793796

Hwang JM,Kuo HC,Lin CT,et al. Inhibitory effect of li-
posome-encapsulated anthocyanin on melano genesis in
human melanocytes [J]. Pharm Biol,2013,51(8):941 -
947

Lee WJ,Chen W, Wang CJ,et al. Apigenin inhibits HGF
promoted invasive growth and metastasis involving block-
ing PI3K/AKT pathway and beta 4 integrin function in M
DA-M B-231 breast cancer cells [J]. Toxicol Appl Phar-
macol,2008,226(2) :178-191

Lai WW ,Hsu SC, Chueh FS, et al. Quercetin inhibits mi-
gration and invasion of SAS human oral cancer cells
through inhibition of NF-kB and matrix metallopro-
teinase-2/-9 signaling pathways [J]. Anticancer Res,
2013 ,33(5):1941-1950

Ma L,Teruya-Feldstein J, Weinberg RA.Tumour invasion
and m etastasis initiated by microRNA-10b in breast can-
cer[J]. Nature,2007,449(7163) :682-688

Meng F,Henson R, Wehbeqganek H,et al. MicroRNA-21
regulates expression of the PTEN tumor suppressor gene
in human hepatocellular cancer[]].
2007,133(2) .647-658

Waite KA,Eng C. Protean PTEN:form and function[J].
Am J Hum Genet,2002,70(4):829-844

Zhu S,Wu H,Wu F,et al. MicroRNA-21 targets tumor

Gastroenterology,

suppressor genes in invasion and metastasis [J]. Cell
Res,2008,18(3):350-359
Zhang LY ,Ho-Fun Lee V,Wong AM,et al. MicroRNA-
144 promotes cell proliferation, migration and invasion in
nasopharyngeal carcinoma through repression of PTEN
[J]. Carcinogenesis, 2013,34(2):454-463

[WFsEH]  2014-06-19



