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1 E A AR R E T 2D(MEF2D) % v % 8 8 PLC 3+ & 45 3E Rt 25 a9 4E A ALH . ik i 5k 35 3F R R AT 25
40 Btk (PLC-DR3) , VA it & ik Ad-MEF2D # 4k £ % PLC (PLC-AdMEF2D) , CCK-8 % # 0l % 45 3k & 4 #2 5 PLC . PLC-DR3,
PLC-AAMEF2D ¥ 7 8t 71 , 5t 3+ 5L R 323 o3t & dm it oy - 2 7 ) 38 % (1Cs0) o R A Western blot 42| PLC ,PLC-DR3 " MEF2D ,
4m oA Y & & i B (ERK) (#5854 ERK (p-ERK) #9 & iA #= PLC-AdAMEF2D 8 it ¥ MEF2D \ERK \p-ERK 1% 9 FL R &% & 4 i
(MEK) B 8/ MEK (p-MEK) \ Bk £ F A K B -F F B & & 4(SPRY4) ¢ £ A . R FoF R KT R4 X R &40 PLC,
PLC-AdMEF2D ¥ MEF2D mRNA #= SPRY4 mRNA #) & ik . % R . % 42 3F B %} PLC,PLC-DR3,PLC-AdMEF2D #) ICs 2~ 5|
(8.23 £0.06) , (21.80 + 0.06) , (19.46 + 0.063) umol/L., & PLC ¥t #k , PLC-DR3,PLC-AdMEF2D #9 1C5 A 2 4 & (P<<0.001) ;
PLC-DR3 ¥ % ERK & ik %A AR K ,MEF2D ,p-ERK 5% & £ iA 9] 23 3% (P<<0.001) ; PLC-AAMEF2D ¥ % ERK \MEK %A % %
AR E,p-ERK F= p-MEK % & # 3% 3% 5% (P<<0.01),SPRY4 % & & i 9 2% 53 (P<<0.001),,SPRY4 mRNA # ik /KT 9 R 55 (P<
0.001), %t :MEF2D T 7% iE #p ) SPRY4 #9 £ A , 907 RAS/ERK i -, A i AR AT J% 2m e st & 42 3E Rt 25 .
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Study on the Mechanism by Which MEF2D Induces the Resistance of Hep C%rguma Cells to
Sorafenib

MA Qingxia', WANG Yuanyuan®’, MA Hailong’, LI Peiyu',qYAN n ANG Zhlhong LIU Jia', JIANG
Guohui' (1.College of Pharmacy, Qingdao Umversny, gdao 266071 China; 2.Endoscopy Room,
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Automation, Qilu University o“ n 250300, Ch1na 4.Dept. of Cardiology, Songshan Hospital,

Medical College of Qinggdao Uni Shandong Qingdao 266071, China)

: To study the mechanism of myocyte enhancer factor 2D (MEF2D) affecting the resistance of
a cells PLC to sorafenib. METHODS: The liver cancer drug resistance cell strain (PLC-DR3) of sorafenib were
established, over expression Ad-MEF2D carrier infected liver cancer cell PLC (PLC-AdMEF2D) and CCK-8 assay was used to
determine the proliferation of PLC, PLC-DR3 and PLC-AdMEF2D, and the half inhibitory concentration (ICs) of sorafenib on
each cell was calculated. Western blot assay was used to detect the protein expression of MEF2D, ERK and p-ERK in PLC and
PLC-DR3, the protein expression of MEF2D, ERK, p-ERK, MEK, p-MEK and SPRY4 in PLC-AdMEF2D. RT-PCR was adopted
to detect the mRNA expression of MEF2D and SPRY4 in PLC and PLC-AAMEF2D. RESULTS: ICs of sorafenib on PLC,
PLC-DR3, PLC-AdMEF2D was (8.23+0.06),(21.80+0.06), (19.46 £+ 0.063) pumol/L. Compared with PLC, the ICs of PLC-DR3
and PLC-AAMEF2D was increased significantly (P<<0.001) ; the total expression of ERK in PLC-DR3 keep stale, while the
protein expression of MEF2D and p-ERK was increased significantly (P<<0.001) ; total expression of ERK and MEK in
PLC-AdMEF2D kept stable, but the protein expression of p-ERK and p-MEK were increased significantly (P<<0.01), the protein
expression of SPRY4 was decreased significantly (P<<0.001), while mRNA expression of SPRY4 was decreased significantly (P<<
0.001). CONCLUSIONS: MEF2D can promote the generation and development of drug resistance of hepatoma carcinoma cells to

A SE4 T H - 5 ORI 34 Ve BT F (No.81502065) sorafenib by inhibiting expression of SPRY4 and active of
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1.1 {288

3543 CO. AL 1% F5 48 . Mmultiskan FC i #7{% | Sim-
pliAmp™ %¢ e 1t SR Ak U (qRT-PCR) {4 H
3¢ |1 28 BR Kt R BB 2 H] 5 PowerPac300 H Ik X (58
Bio-Rad 7 1 ) ; Eclipse Ts100 #¢ % i i85 ( H A< Jg B
Al
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AR ) 5 B B 2 A (g LI R Ak 2R AR
F] ) ; Trizol & RNA $2 B G = RAWBHFE i, it 5
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w5 :R6424) ; CCK-8 ikl & ( Lifg-Lil i A )
HABRA ] LS . 20170106) ; RIPA 24 ik (b 5 R 3K
FHEYRME A E L HES 1 20171206) ; MEF2D Hi{& . MEK
Piik . p-MEK 114 . ERK H14 | p-ERK B {4 | H i ik -3-
W R I U (GAPDH) $ 4 | S — T3 & 35 [E] Abcam
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NN AE PLC W H Hh R4 e LA .
2 FAEELER
2.1 ZHRERIIESE

PLC 4R FH & A7 10 % 54 137 1) DMEM 35 57 &
Kig%, BT 5% CO..37 CIZnuss =8 R % , B 5L
AR IR AR T
2.2 CCK-8iE#ilZhAaiEsE e 1

1 PLC L 5x10°4N/AL43 A F 96 L 3G F2p b 3
F224 h, MAZLWKE R 0.2.4.8,16 .32 pmol/L (& HiIE
Je ., B 3: 48 hm , AL A 10 pL CCK-8 X7, 5 & 3 h
Jei o A P AR ACAE 450 nm Y% TR I 22 4 AR A4 G %
(OD)fii. OD fH Bk K I 4H ML 14 5 g ks . A4

100% , #X i1t SPSS A4 ]

23 FHIERH o
Q)" & CHERN T & A 10% a4 L35 1Y
X?\ﬁx 38 3 (509 26K B 3 PLC
) H L IEE T2 WL A AR IR AL, I A B Y
DMEM }5 35 55, 4k 2285 3% 72 h )5 FH PBS 15 6 3 38 , 751
% 2 DMEM Y532 3Lk 95 72 h, JL3E4T 3 Ik, Myt & it
3 J2 T 24 JF 9 40 L bk (PLC-DR3) . 2R FH 130 & 5 s
M%< PLC 1 PLC-DR3 [ 4 T2 &5 A48 4k, R “2.27 5
J7 1 K ) PLC-DR3 ¥4 51 68 71 9 11 85 & $i JE Je xt
PLC-DR3 1Y ICs0, #3415 25 20315501 2546 %4 . PLC-DR3 4
8 1Cs/PLC 41 AL ICs0.
2.4 13X MEF2D %t PLC 158 I 2200
H 10 MOTUSRGY 5 550 1 b #5844 Ad-MEF2D (i
& 1k MEF2D #% 4K ) J& 4t PLC (J& YL J5 40 Jl iy 4% N
PLC-AAMEF2D) . F| F “2.2” 5 T J5 ¥ 4 il PLC-Ad-
MEF2D HJH4FE BE 1A R P AE e X HL A 1Cs00
2.5 Western blot i% #& il PLC. PLC-DR3, PLC-Ad-
MEF2D FE B HRIE
B PLC.PLC-DR3 ., PLC-AdMEF2D 43 I ¥ I8 RIPA
S AR R ] SRR B SR 1, BCA TR 2 25 1
WERE  ARVEJE R4 T e S R A - SR TR s TR B M P
VKSR e A SR 98 LA REE , 28 5% () i R ks = 1t 3
11 h, 4390 B TR R 1 000 7% ) —41 ik (MEF2D .ERK
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p-ERK .MEK , p-MEK , SPRY4 $/{ 14 ) , 5 1,4 CIFF it
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1 h, PBS YRR 3 W5 4T 5 , Kl K EE (. LA H b
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p-ERK \MEK ,p-MEK ,SPRY 4 FJ % #e ik K-

2.6 qRT-PCR;E#&PLC . PLC-AdMEF2D 1 MEF2D
SPRY4 mRNA #J5R3%

I PLC , PLC-AdMEF2D #% [ Trizol 15t 1 45 $2 BUE.
RNA, i¥i%% 5% f1 cDNA, SR J5 4l qPCR 5 £ i B A5 3F
79734 . MEF2D 1y Fi#519 7751l 5" -GACACAGC-
ACCTCAGCAA-3', TG #7414 5" -GGAGATCC-
AAGAATACCC-3", ¥ B K J& y 110 bp; SPRY4 11 | it
519 %)l 5 -AGTGGATCCGCCACCATGGAGCCC-
CCGATCCCAC-3' , T it 51 #9741 5' -CTATTACTCGA-
GTCAAGCGTAGTCTGGGACGTCGTATGGGTAGAA-
AGGCTTGTCCGGTCTG-3' , " 1 K & 4 120 bp, GAP-
DH &) _E 5191 ¥ 51~ 5" -AAGAGAGGCATCCTGA-
CCCT-3' , NliEs| ¥ ¥ 51k 5" -TACATGGCTGGGGT-
GTTGAA-3' ¥ 4K 20 bp. [ 2514 : 95 CHUAR
£ 5 min; 95 CAEPE 105,60 CIB K 205,72 CHEMH 20 s,
FLA0TERA . RA 27 A ik (H L (BN S0
cAE)%F SPRY4 MEF2D ) mRNA F&A U AN E & o
2.7 FitFESH

K G4 SPSS 18.0 BEATAL B, K4 A x + 5
TN, Z2 A 8] FE AR AL IR 32 7 220 #r , T 2 18] FU R ¢
K, P<<0.05 K2 RHAGI#E XL
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Tab 1 Effects of sorafenib on the proliferation ability
of PLC

ESIE oD
0 pmol/L 1.160+0.170
2 pmolL 095240041
4 pmolL 084440032
§ pmol/L 0.787£0.011
16 pmol/L 033240031
32 pmol/L 0.091+0.006

32 RIIERMAFEMAMKNMESER

PLC F1 PLC-DR3 B4 JEAS Wil 1 fir7i , PLC-DR3
A A b PLC 4 A /)N, 2 BT, H A3 43 07 1 JE 20
il BlERPAEE 25k B R3S N, /£ PLC-DR3 4l
48 h 1Y OD {H % #7 W /N , 22 SPSS 18.0 X 4 i1 5 15

ICy, p.mol/L

8.2310.06
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PLC-DR3 %) 1C5 -~ (21.80 + 0.06) umol/L , Hifit 2538 Bk
3o FhidEJe X PLC-DR3 4t g 3 58 RE 77 1) 5% i 25 5L I
%20

B. PLC-I;;(S?H{H@?T%S o
Bl PLC.PLC-DR3AIFEZ(x40)
Fig1 Morphology of PLC and PLC-DR3(x40)

%2 ZRFERX PLC-DR3 AL HIFIT
Tab 2 Effects of sorafenib on the proliferation ability

of PLC-DRS3 cells

A. PLCHIIIERS

AR ODffi
0 pmol/L 1.003 £0.062
2 pmol/L 0.9610.031
4 pmol/L 0.899+0.024
8 pmol/L 0.836£0.014
16 pmol/L 0.697+0.011

3 pmalll 0346009 ,\ r‘
BE IR

Ktt PEUE j: MEF2D J& PLC-AdMEF2D f
9 46 + 0.063) pmol/L]BH i3 Jin (P<<0.001) , & HH
7‘%3_ MEF2D J& PLC i 3§ 58 RE ) 8 5 o i R ik
MEF2D X} PLC }45E BE JJ #5200 L2 3.
%3 TREMEF2D X PLC 18 EE RIS
Tab 3 Effects of over expression of MEF2D on the

1Cy, pmol/L B

21 80+006

proliferation of PLC
FHAER ODfd ICy, pmol/L
0 pmol/L 0.114£0.012
2 pmol/L 0.800+0.031
4 pmol/L 0.854+0.024 194640063
8 pmol/L 0.906£0.033
16 pmol/L 0.932£0.041

32 pwmol/L 0.990£0.036

3.4 PLC.PLC-DR3 #f MEF2D . p-ERK .ERK & 5 /)
Ri&

5 PLC %, PLC-DR3 1 44 ERK 7K [ 32 ik 7K F- 3
AAE ,MEF2D ,p-ERK £ [ KA B 3558 (P<<0.001),
R ERK 25 i@ 2 {3 5 , Ui W MEF2D 2 [ 3R 53 5
Je ERK 3 [ {9 3006 72 PLC X &R P AR e it 25 e 5 122
fEF . PLC.PLC-DR3 " MEF2D . p-ERK ,ERK % F %
FEIRHLTKE WL 2, e 25 AR 3R 4
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2 PLC.PLC-DR3H1 MEF2D .p-ERK .ERK EH %
LRk E
Fig 2 Electrophorograms of protein expression of
MEF2D, p-ERK and ERK in PLC and PLC-
DR3

%4 PLC.PLC-DR3H MEF2D p-ERK .ERK EB %
RKFHRIME SR
Tab 4 Protein expression levels of MEF2D, p-ERK
and ERK in PLC and PLC-DR3

el MEF2D p-ERK ERK
PLC 02340032 01640021 0.67+0.012
PLC-DR} 09140007 11240.04 0.59+0.04

5 PLC b, * " P<<0.001
Note: vs. PLC, ***P<<0.001

3.5 PLC.PLC-AAMEF2D # MEF2D . ERK . p-ERK .
MEK .p-MEK .SPRY4 & B IR £

5 PLC %%, PLC-AdJMEF2D H' ERK .\ MEK ik &
FEARAAS  p-ERK . p-MEK 934454 (P<<0.01) ,SPRY4
EASIOESIN
MEF2D # MEF2D .ERK . p-ERK . MEK

Em@ﬂammgs,uﬂﬁ(eﬁm

_ 1
L —

Erk | S —

p-MEK - ——

MEK —— —

SPRY4 ——

GAPDH

PLC PLC-AdMEF2D
B3 PLC.PLC-AAMEF2D A MEF2D ERK . p-ERK |
MEK .p-MEK .SPRY4 & B & A B R ik E
Fig 3 Electrophorogram of protein expression of
MEF2D, ERK, p-ERK, MEK, p-MEK and
SPRY4 in PLC and PLC-AdMEF2D

-+ 2340 - China Pharmacy 2018 Vol. 29 No. 17

LC
m @A . -
MAH
J 7K SF- B 8 0 5% (P<0.001) . PLC . PLC- Ad@ha,ﬁpw K~ P0,001

%5 PLC.PLC-AAMEF2D # MEF2D .ERK ,p-ERK ,
MEK .p-MEK .SPRY4 & B RiZHIiNE L R
Tab 5 Protein expression of MEF2D, ERK, p-ERK,
MEK, p-MEK and SPRY4 in PLC and
PLC-AAMEF2D

i MEF2D p-ERK ERK  p-MEK  MEK  SPRY4
PLC 0340032 01620021 06740012 0320013 068+0024 121+0.12
PLC-AMEF2D 0.64+0.013°* 0420150 0.59+0.017 0690021 0700013 0.38%0.09°""

W 5 PLC i, **P<<0.01,***P<<0.001
Note: vs. PLC, **P<<0.01,***P<<0.001
PR I #0338 6 25 MEF2D J5 415 ERK . MEK 2
ARG, 308 B 5 TR, AT in PLC X &R B E JE i i
2tk
3.6 PLC.PLC-AdAMEF2D &1 MEF2D . SPRY4 mRNA
5 PLC %, PLC-AdMEF2D #' SPRY4 mRNA (1)
Ik WY 55 (P<<0.001) , 1 B 12 3% ik MEF2D #1 i T
SPRY4 mRNA f#j#ik . PLC.PLC-AdMEF2D H' MEF2D
mRNA SPRY4 mRNA [ £ iA45 R 1L 6.,
%6 PLC.PLC-AAMEF2D 1 MEF2D mRNA .SPRY4
mRNA BIRIELE R

Tab 6 mRNA expressions of 22 ﬁ@‘&n

PLC and PL

SPRY4 mRNA
141£0.09
0.52£0.0427

0.1 +0.034
14940028

Note: vs. PLC, ***P<<0.001
4 itig
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ERK 38 B AE o 7 s 0 kA R FERS A & i HL
RAS/ERK 3 [ 1 M 56k ) -9 FB B AEAE TR 4 221, th
I AT UL, RAS/ERK 3 i 2 — > FRAR % T iR 77 #E
H AT , RAS/ERK i % (14 410 1l 771 258 24 ) & 28 1o FH 30 )
FEITT R, BN R PLAEE o RPLAECAE by 2 k41 il
0, AT RL3E i B RAF FIALAS P9 Rz A K R 752 (AR g
RELDRT I~ i 6% 8 8 B s ) 4 R, O ELAE A
S AR AT I RO A A e B P 1 i
HLITIA G ARG H , RS2 1R YT LA AT 2R
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