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HE . BH AR X EEFAME M0 Bel-7402 £ 44012 269 % 0, FHRITEAE R, ik AANF
S 4 ML Bel—7402 AR R AT £, & 3 F A Bel—7402 48 i, MTT kA0 4a L& 77 5 R IR 52 34k 2a 05 45 A
A2 2N E E AR m ROAZ AR AT 5 AT R E T RAEE4E ALY (qRT-PCR ) #: MMP-2 F» MMP-9 mRNA
F AL ; Western blotting £ Al MMP—2, MMP-9, ERK. p—ERK. EGFR % p—EGFR %& & & ik K-F,
R EFFA 0 ~ 80 wmol/L B 3T2mfiE ) LA R %we ; MfE 80 ~ 640 wmol/L B, & A BITH
JE 320 A= 640 pwmol/L Bt B E AR P <0.05 ), 40 F2 80 wmol/L & 3 F 3448 B F49h tm fo it A5 Fe iz £ 7EFH(P <
0.05), HEgstmambi, k¥ E(40 F 80 wmol/L )4 F Bel-7402 28} 48 h /& ,MMP—2 F2 MMP—9 mRNA
BREOREYTH (P<005), 5EastR éﬂkb#«;’;, 2 3E % (40 #4280 wmol/L) 438 2 Fifl p—ERK 7=
p—EGFR & & &ik (P <0.05), &t k¥ £ THidit EGFR-ERK #B#%F MMP-2 A= MMP—9 % ik Fifi,
A P FE AT I3 40 B Bel—7402 84 iF 4% Mi%ﬁﬁsﬁb o
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Mechanism of cordycepin inhibiting migration and invasion of
human hepatoma cells

Hui Li', Deng-xiang Liu’, Cui-ping Han’
(1. Department of Hepatobiliary Surgery, 2. The Radiation Section, 3. CT Room,
Xingtai People's Hospital, Xingtai, Hebei 054031, China)

Abstract: Objective To study the effect of cordycepin (CY) on the migration and invasion of hepatoma
cell line Bel-7402, and to explore its mechanism. Methods Bel-7402 cells were used as the research model. Bel-
7402 cells were treated with CY. Cell viability was detected by MTT assay, cell migration ability was detected
by wound healing assay, and cell invasion ability was studied with invasion chamber assay. MMP-2 and MMP-9
mRNA expression were detected by qRT-PCR. The expression levels of MMP-2, MMP-9, ERK, p-ERK, EGFR and
p-EGFR were detected by Western blotting. Results CY had no significant effect on cell viability at 0 to 80 pmol/L.

Cell viability decreased at 80 to 640 umol/L and significantly decreased at 320 and 640 pmol/L (P < 0.05). CY
significantly inhibited cell migration and invasion at 40 and 80 pmol/L (P < 0.05). Compared with control group, the
expression of MMP-2 and MMP-9 mRNA and protein were significantly decreased after 48 h of CY (40 and 80 umol/
L) treatment (P < 0.05). Compared with control group, CY significantly up-regulated p-ERK and p-EGFR protein
expression (P < 0.05). Conclusion CY may regulate the migration and invasion of Bel-7402 cells through EGFR/
ERK pathway, which mediates down-regulation of MMP-2 and MMP-9 expression.
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1.1 ZhRE. RFIRALES
NIFREANER Bel-7402 4 [ H E BB i
FE. JEBE. KRR (FBS) 1 RPMI 1640 Hia%e (55
[ Gibeo AT ), FHIEBEMEILPUME (MTT ) AR (55
[ Sigma A 7] ), T H LA (DMSO) ( [FHZ54E 7] ),
GAPDH. ERK. p-ERK. EGFR. p-EGFR, MMP-2
MMP-9 $iif& ( L[ CST AF] ), RABHE RN 51 Y H
AETAYTRE (L) BRHARARBIHA, SYBY
Green PCR Kit ( Ki% TaKaRa /2] ), Infinite M200 5
X (5[ Tecan 237 ), GE-680 BERUZAY (35 Bio—
Rad 2v#] ),
1.2 KWHE
121 MTT x#n EEEstmies® heHam B
XPBUE R IR, DAAEFL 7 x 10" N dfh 1
96 fLAR . FREAHMIIGEE IS AR Rl B2 1 L FE R (0,
20, 40, 80, 160, 320 F1 640 wmol/L ), BB 23 FA R HRZH
TS FERAN — B A DMSM ), B4Hi% & 5 AR E AL,
BT 37°C. 5% AR FRAR T ARG FR, IR RAE
FH 48 h JGHALINA MTT # (5¢/L) 10 w1, —5fkbx
REFRAREEREF% 3 ~ 4h 5, AEFLINA 100 w1 DMSO %
W, 37°CRED 20 min J5 BRI K 570 nm 4b#Y
WL (OD) {E, IR AN Bel-7402 HIAAG %,
YA 3 = (0D s —OD e ) JOD gy X 100%5
122 XREEHEMNmg it s BAERRS

B G B A 75 24 6 Dk e O Ak B P B S, A
fL2x 10" N3RPT 6 fLAR (6 FLAR Y ifd &) 4
FRicgk ), 4 B 90% I FEdal sk, Ik
P10 pl Akl L TARic gk RIR, HBERR Eh 2% mhiR
(PBS) VEZWEVEFURASA RAG4IAL, nABREER (40
80 wmol/L), Hi&'EZS XA, BT by
FRAhAkS R 48 h 5, IS BB, 7E 0
48 h T4 HU4 MBI, SCo A 3 K.

123 A& F LRtz get s BRI
Uf Matrigel B2, HU 150 w1 INARZE/INEH, 37°CHFR
FErRIEE 50 min, FH 0.1% FBS (1) RPMI 1640 5533
FKe 240 ) B R RO 1 10" ~ 1 x 10”4 /L,
1278/ B E LI 200 pl 48, R
A 800 w1 & 30% FBS /Y RPMI 1640 £57735:, FJ+F
R E A AL M B R 40 F1 80 . mol/L [ L FE %
BT 37°C. 5% _ASAABRSEFRAA TP ARSI IR 48 h J5 ]
Bt /e, PBS IR E IR A i 2o uk B n 40
MR R, B ERAE T, BT EA 0.1% 45
F s T P £, 25 min, PBS IEYE T AT . B
Ui et} R B B B (LS WA B T 6 A TR
5UET A H , BRI E 2 R AL, S
HE 3K,

1.2.4 qRT-PCR # M MMP—2 f# MMP—9 mRNA
Foik KE OB KA I B G i 3 R T 6 FLAR
R R 70% EFERHINA HUFER (40 F180 pmol/L )
VEH 48 h, H:LUSF AT AL FRVE Ry 2s (X HRZL . 48 h
Je PEHUEL RNA, $2HUA B RNA 4% Prime Script " RT
Master Mix 251 & Ut BH 45 380 7% 5% A il cDNA . & LAY
¢DNA #% I8 SYBY Green PCR Kit it 7 £ Ui B 5 47
qRT-PCR SN, BN T 1) cDNA & 3 A 1L,
R EE 3 IR 5P HIE% 1.

%1 qRT-PCR 3|47l

_ EIL7RS
I
HbRFER 519%%) B fp
GAPDH 1EI]: 5'-TGTGGGCATCAATGGATTTGG-3' 21
fzla]: 5'-ACACCATGTATTCCGGGTCAAT-3' 22

MMP-2  IE[a]: 5'-GATACCCCTTTGACGGTAAGGA-3' 22

Kl : 5'-CCTTCTCCCAAGGTCCATAGC-3' 21
MMP-9  IET7]: 5'-AGACCTGGGCAGATTCCAAAC-3' 21
W : 5'-CGGCAAGTCTTCCGAGTAGT-3' 20
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1.2.5  Western blotting % #2451 MMP—2 F= MMP—9
Eafak RETANRERN T 6 FLAR T, RRAIEES
70% %5 BE A 40 F1 80 . mol/L () HUEE Z A ] 48 h,
FELLFIRFR R FRVE R 28 X HRA . 48 h 5 bl
FEHITA 1) PBS Uk 2. 3 YK 5 40 0 e 4 i ) e
RO, THRATTAT 4°CEOHL 2 500 vmin, B0
5 min ; i PBS, AR S A S R
VK 247 10 min, & 2 4380 RTE 12K ; 12500 v/min, 2§
> 20 min 5 B TERE TR0 LGS T, BCA A
FIE s A S x EAEZ mRIREIR 51850, Wk
Mk 10 ming  12% RINIGEIRIEEE BIK G , FHERFER
2| PVDF I, 5% AR W5E A, INA—PT, i
B 2h [B—PT, TBST Vel 3 W, FEA B S b
FRICHI 20 2 h, TBST YK 3 ¥k, 10 min/ K,
FEE AR R G PRI AT KB (BT TR
1.3 Sit=FH*E

Bt % F Graphpad Prism 5.0 i, HER
BELIIEC = ArifERE (Y xs) Fos, PR BRI «
K, Z4lE BRI RE 2000, t—2
FeA ] LSD—t #5386, P <0.05 NESH G275 X,

2 HR

2.1 HMEEXERMEMEETE R
4 F 0. 20, 40, 80. 160. 320 Fil 640 pmol/L
MR LT 48 h J, MTT A 25 3 BoR, AR Mk
JE B R AR T AR A LS T2 (100,00 £0.00) %
(98.16+3.18) %. (9748 +846) % . (95.64+7.36) %.
(90.14 £10.17 ) %. (62.13+10.42) % F1 (44.82 +
11.63) %, FSAIAMMITE I, ZHFAGITFE XL
(F =34.090, P=0.000), 0 ~ 80 pmol/L. H1 %% Z X} 4 jits
15 HICH HNR 5 11 80 ~ 640 wmol/L I, ZHANG /R
% 5 50 wmol/L HEEE, 320 F1 640 p mol/L I 4HAEIE )
BETFRE (1=8.117 F110.599, ¥ P=0.000 ), WA 1.
150 1

100 4

50 4

ANHETE T3 1%

T T T T T T T
0 20 40 80 160 320 640

TRV / (wmol/L)
50 wmol/L, P<0.05,
1 HEZEN Bel-7402 HABEiE 1R800

2.2 HEZHHIREMEETRIEE

RIPR LG485 5 /R, 25 A HRA, 40 1 80 p mol/L
HELE R RS AR e, ZRA SR X
(P<0.05), 52 FAXTHRALLLEL, 40 F1 80 w mol/L HLHE
RIYREIM T AN AT (1 =12.692, 18.448, P =
0.000) ( W3k 2 Ml 2), RZB/NELWEREIR, =
FIXTHRZL, 40 F1 80 w mol/L H HE Z X 4N fZ 22 1R 28
IR, Z2RA5IEE L (P<0.05), 525 HX#
ZHLEL, 40 F1 80 w mol/L HUFLZR A REHIHI AN 1= 7%
(t=6.055 F13.422, ¥ P =0.000) ( W3 2 & 3 ),

®2 ARERERERNERAMIBIEENZIN

(%, x+s)
2051 T i
75 T R4 92.54 +3.28 100.00 +23.48
40 w mol/L # 51.67 £ 6.41" 35.66 + 3.65'
80 pmol/L £H 49.67 + 4.03' 62.45+7.12'
F{E 128.959 25.463
PIE 0.000 0.000

e SEAMBALK, P<0.05,

235 T BRZH

Oh ..
. ..

40 wmol/L &1

80 w mol/L 41

( x40)

100 9
80 4

:i 60 1 ! T
5 40
20 <

0
ZSEANTHRZH 40 pomol/L 4 80 w mol/L 41

T 575 IR BRZE LbA, P <0.05.
B2 HEZRIMARITREEENINZIN
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0
ZXEX IR 40 pmol/L 24 80 wmol/L 2H
T 55 FXT LIS, P <0.05,

3 HEHENHAEZESE NN

23 HEZME MMP-2, MMP-9 mRNA f1%&
SE3%

RT-qPCR Fll Western blotting 25 5 .7~ , 25 [ X
MEZH, 40 wmol/L ZH . 80 wmol/L £H 4bFH i % % 48 h
J& MMP-2 mRNA Rk 22 A G228 L (P <0.05),
AR5 40 wmol/L 4. 80 wmol/L 4H LR, 22
S Gt X (r=7.462 F115.125, ¥ P =0.000),
40 pmol/L 5 80 pmol/L 4 HE, ZRAGFHIIFE
X (1=4.939, P=0.001); %5 1% B4, 40 wmol/L
2. 80 pmol/L 2 HLHE K Ab P 48 h J§ MMP-9 mRNA
RIEERAGIEE XL (P<0.05), ZEHXNRAS
40 wmol/L ZH. 80 wmol/L 4HIH#, 2ZHAHGH¥E
X (t=6.250 F1 17.488, #J P =0.000), 40 wmol/L 2
580 pmol/L HILH, 2ZRAGIE X (1 =3.059,

£ 3 AEIREREZEN MMP-2. MMP-9 mRNA &i%

KERFME  (xxs)
205 MMP-2 mRNA MMP-9 mRNA
25 XA 100.00  0.00 100.00 = 0.00
40 wmol/L 41 62.42+11.25" 5118 +17.46"
80 w mol/L 21 2829 +10.59 " 23.82+9.75"
F1E 80.761 55.823
PE 0.000 0.000

. OS5z AR R LE, P<0.05; @5 40 wmol/L 4 LA,
P <0.05,

P=0.016 ), U.3% 3 FIE 4.

25N R, 40 wmol/L £, 80 pmol/L ZH &
AFR 48 h J§ MMP-2 A RIIZE R A G FE XL (P<
0.05), 25X 45 40 wmol/L 41, 80 wmol/L 41

150 .

=
(=]

AR AR
3

MMP-2 mRNA

ZEENTIRZH 40 wmol/L ZH 80 p mol/L 41
A

150 -

100 o

MMP-9 mRNA
AR IR K

0
XML 40 pmol/L £ 80 p mol/L £H

B
AR 40 wmol/L 40 80 wmol/L 41

MMP-2 S S e ) ||

MMPp_o WS SE— — G D

C

150« Z I HHZL
B3 40 pomol/L 24
B 80 pmol/L 4

100 4

50 4

H HARXTFRIA K

MMP-2
D

MMP-9

A: HECZ AP 48 h 5 Bel-7402 4fififl h MMP-2 mRNA 33k
K5 B: HiBLZ 4L 48 h 5 Bel-7402 4 i ff' MMP-9 mRNA 3
kK5 €. D HuE K 4b P 48 h T Bel-7402 4 it MMP-2 FI
MMP-9 25 [HFAAKF; + A XA E, P <0.05,

4 HMEZHERH MMP-2, MMP-9 mRNA f1EH

RikKE



517 W)

W, A o RN AT RS S AR BRI BT

Hdg, 22RA50EE X (1=7.608 fi133.740, ¥ P=
0.000 ), 40 wmol/L 15 80 wmol/L ZHILE:, ZRAH S
it 2% B X (1=6381, P=0.000); =5 |4 % BR 4H,
40 wmol/L ZH. 80 wmol/L 4 Ht % % kb PH 48 h 5
MMP-9 1R iE 2 FA G # R L (P <0.05), %5
B % IR 24H 5 40 wmol/L 2H . 80 W mol/L ZH Hds, 22
A G E R X (1=6.393 F131.290, ¥ P =0.000),
40 wmol/L 415 80 wmol/L 4%, ZRAG I FE
X (+=4.762, P=0.000), W3 4 F1[K 4.,

2.4 HEZIN$ p-ERK 1 p-EGFR EARIX

Western blotting 55 7%, 25 FAXTHRZH, 40 w mol/L
ZH. 80 pmol/L ZH Ht % 2 b B 48 h /5 p-ERK ik 22
SAEGIEE L (P<0.05), 25HAXBAY 40 wmol/L
2. 80 wmol/L A IL#, ZRAFITFE X (1=7219
F125.273, #4 P=0.000), 40 pmol/L 155 80 pmol/L 21
A, ZRAESFE N (1=7459, P=0.000); 2*H
XTHEZH . 40 pmol/L 41, 80 pmol/L 41 2 fh 48 h
J&7 p-EGFR A2 FAH G2 L (P <0.05), 75 X%
W25 40 wmol/L 40 . 80 wmol/L 14, ZSAGI
2 (1=16.998 Fl 52212, #J P =0.000), 40 pmol/L
205 80 pmol/L AHHR, ZRAGIHFE X (1=9.247,
P=0.000). W3 5 FEl 5.

x4 VEAMMP-2.MMP-9 ZEBFRIXAKPEHEILE (xzxs)
45 MMP-2 #EH MMP-9 #EH

23 N R4 100.00 = 0.00 100.00 = 0.00

40 wmol/L 21 61.52+8.76" 67.26 + 8.87"

80 wmol/L 41 2637 +3.78" 41.29+325"
Fig 222.885 145.079

PE 0.000 0.000

i Q525X RBL AL, P<0.05; @5 40 pmol/L 20 42,
P <0.05,

®5 KHp-ERK, p-EGFR EHFIXKTHILLER
(x+s)

205 p-ERK [ p-EGFR ZE
75 XA 100.00 + 0.00 100.00 + 0.00
40 p mol/L 4 75.46 + 7.54 5249 +6.23
80 w mol/L 4 45.68 +4.78 23.45 +3.24
FAl 138.828 451.994
PAE 0.000 0.000

ZSEXTIEZH 40 pwmol/L 4 80 pmol/L 41

44 kD
p-ERK

43 kD
Rk < S

44 kD
GAPDH “ 36 kD

42 kD
A

ZXENTIRZ] 40 pmol/L 41 80 w mol/L 41

B s - 175 kD
ECFR (S S S 75 <D

p-EGFR

T o — c—— "
B
1502 w2 pintmas
B3 40 pmol/L 41
. B 80 pmol/L 41
B 100
% -
)
®
4
= 504
=
{0
=
0

p-ERK

p-EGFR

C

A: U Z AL P Bel-7402 41 it 48 h J5, Western blotting 46
ERK Fl p-ERK 2E [ 157K - B: s ATZ AL Bel-7402 01 48 h )7,
Western blotting ¥l EGFR 1 p-EGFR Z& 157K F. C: EHAM
SFFRBA- T HaAxHRALHES, P <0.05,

5 HEZEH% p-ERK 1 p-EGFR EERIE

3 itig

JHF g BT WSR-S EORBET
e 2 — o AL PN 2 R0 5 5 A5 Sl B R R
R = ZALE . EGFR 207 T-A0MAE [ A —Flobi 2
ZAR, B3 AERAULN  BEAMX | SR AR X,
TEA TP AN 2 i EGFR 2R BRA, Rk
P, EGFR 5 SPEIHI ] AG1478 fefg i Z F i i
AEAYHESE, XTSI EGFR 16T Ut vh & 4 i
BMER Y,

RS, HRDER BRI 5 HepG2 4t L AN
4519 HCT116 4 MR =28 " miAw o & 3
HEE R AT Bel-7402 0T AR 22, 5
ERBER AR, — kUL, HECARS EGFR 1Y
HRAMXZE G I, AN T 2R sk L & AR Ak, Jf:

.11.



o E B R 2 2R %530 %

HE— DB IR AL T (5 51 B, 4 PI3K/Akt.,
MAPK/ERK 4§ ", A58 &L, AR ARSI 40
i MHCCO7H ' MMP-2 1 MMP-9 () 353i%, M)
TR TR . i MAPK {5518 I 7E MMP-2 FiI
MMP-9 S E h k #EEAEH ", I H EGFR &
55 MAPK/ERK 3@ B iipiids " BT LaRmrse, A&
TR 0 b R R A R R S AR 2R R T
fE5 HAM % EGFR/ERK {5 5l A 3¢, AR5,
AN [ e B ) UL 2R AT DB S B0 s 20 L Bel-7402
TR 22, BT MMP-2 il MMP-9 & mRNA Fl
HERE, X5ORGEM 3 @l — 2T
R, MELE AT LI ERK BERR AL, ZAENIBEZS Y
WeEERSINTESE . EGFR J& ERK A9 LIS, b
H—LIIE EGFR RS 5 H M, AR E R
5 EGFRIGMIXE R, A, HRELRGE W]
EGFR #ifRft . $&/R R ZE P HEiE & EGFR/ERK 3 %
KR G RS FUR 22 Bl

Zi LT, R AR T EGFR/ERK il #% A
S MMP-2 1 MMP-9 3K T, AT 4% 240 Bt i iF
MRSl . AR AR RO 0 A 40
Bel-7402 ;B FZZ2MIMHRIVER K il AR 0 13
BRI R AR e R, (I EARVE FIALEI 75 201 7
AR .
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