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Med19 knockdown promotes chemosensitivity of breast cancer cells and its possi-
ble mechanism

LIU Beibei*, ZHANG Xiufen*, GAO Danfeng®, GUO Zijian", LI Lihua‘( a. Oncology Institute, b. Department of Onco-
logical Surgery, the Affiliated Hospital of Jiangnan University, Wuxi 214062, Jiangsu, China )

[ Abstract ] Objective:To explore the effect and molecular mechanism of mediator 19 ( Med19 ) on drug sensitivity of
breast cancer cells. Methods: Human breast cancer cell line MCF-7/ADM ( adriamycin resistant ) and it’ s parental cell
line MCF-7( NC groups ) were selected. Lentivirus-mediated RNA-interference was used to construct MCF-7/ADM and
MCF-7 cell lines that stably expressing low Med19 ( KD groups ), and the infection efficiency were detected by Real-time
PCR and Western blotting assays. The change of drug-susceptibility to ADM, cisplatin ( DDP ) and taxinol ( TAX ) were
examined with CCK-8 assay before and after Medl9 knockdown. The effects of Medl9 knockdown on the expressions of
multidrug resistance gene 1( MDR1 ), Bcl2, Bax, Caspase-3 and active caspase-3 in breast cancer cells were detected by
RT-PCR and Western Blotting assays, respectively. Effect of Medl9 down-regulation and ADM treatment on apoptosis
rates of MCF-7 and MCF-7/ADM cells were detected with flow cytometry assay. Results: Compared with MCF-7 cells,
MCF-7/ADM cells exhibited drug resistance to ADM, DDP and TAX. MCF-7/ADM and MCF-7 cell lines that stably ex-
pressing low Medl9 level were successfully established; their drug-susceptibilities to ADM, DDP, TAX were increased,
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and the ICs, values of these three cytotoxic agents deceased obviously ( all P <0.05 ). The mRNA and protein expressions
of Med19 in MCF-7/ADM cells were significantly higher than those in MCF-7 cells, however, Medl9 knockdown signifi-
cantly inhibited the expressions of MDRI mRNA and protein in MCF-7/ADM cells ( all P <0.05 ); in addition, it signifi-
cantly increased the expressions of active caspase-3 and Bax protein in both MCF-7/ADM and MCF-7 cells ( all P <0.05 )

and decreased the expression of Bel2 protein ( all P <0.05 ). Besides, compared with NC or NC + ADM group, the apop-

tosis rate of the cells significantly increased in KD group or KD + ADM group ( all P <0.05 ). Conclusions: High Medl9

expression plays a particularly important role in chemoresistance of breast cancer, and the mechanism might correlate with

Med19 regulating MDR1 expression and affecting apoptosis related genes.

[ Key words ] mediator]9; breast cancer; multidrug resistance; adriamycin
[ Chin J Cancer Biother, 2017, 24( 4 ). 380-388. DOI:10. 3872/j. issn. 1007-385X.2017. 04. 008 ]

PSP IRFLI IR YT I T Bz — T 2 24T
A T S T AT YT R AR A i
FE LB, AR mediator, Med )19 £ FL I i 41
g 3k, IF 5 MR A AR A3 AL AR OC s ) Med19
F 22 3, AT A0 ) e A 60 AR K B BE FR 22 0 B
Med19 WU AT 3 Jin 28 42 BE( taxinol, TAX )X} P53
By A= B MCF-7 40 19I5 97 HOR . AR PRS2 3 3
M, 5EARYME MCF-7 A1 L, 222 L A( adriamycin,
ADM )i 24 (14 7L Mg Je 20 . MCF-7/ADM ' Med19 J
Z 25Tt 255 4 1( multidrug resistance 1, MDRI )%E A
BRERERIR. APFRIEN Medl9 335X 7L IR
A0 AT BURHE RS2 00 T 0 20 23 B Hs e L]

1 RS

1.1 £ ZHA R

RPMI 1640 X553k Jy FE 8K /R A R AE =, i
A 1L M S [ Hyclone 28 Bl A 725 St N Med19 —
P A Proteintech A 1], FRPT A MDR1 B4t Ahi A
Bel2 HHT bt A Bax Hidi  Caspase-3 Hifit .GAPDH
FAHLIA A Cell Signaling Technology , £40 6 Med19 —.
L4 H Santa Cruz 23 7l ; Cell Counting Kit-8 ( CCK-
8 )2 J] 40150 & I e e L R M A W R
KA R W] 5 ADM IEAC cisplatin, DDP )\ TAX ¥
SV 3 W 1 T T 240 B A R A R (A5
H33021980; A% :10 mg/5 ml ) VL8 5E 2% 245\ ey
AR FCHES : H20040813 3 HLKS :30 mg/6 ml) 4%
FIL25 M 5 A A BR A F] (L5 : H20053001 5 AR A
30 mg/5 ml ); MCF-7/ADM J& MCF-7 4 B {877
B s il M & W B H A TOYOBO A Ao Medl9
RNA T3( RNA interference, RNAi )AH 18 %% 75 2,
T H i PR A m] A A
1.2 mpa3Eii % hatthikay S8

MCF-7/ADM \MCF-7 4 jfg L 5 10% J& 2F 17
P R A RPMI 1640 3552 5T 37 °C 5% CO,HfFI

VR EEBE SRR R SR, OGBS A= K 0T A 20 A 100
pI( 5 x 10° A~/ml )M F 96 FLA 15 5%, 24 h J5
S3 AN [ vie B2 (40 98 254 ADMC 0. 1.0. 2,
0.4.0.8.1.6.3.2 F16.4 pg/ml ) . DDP( 0.4.0. 8.
1.6.3.2 f16.4 wg/ml) K& TAXC ¥R DDP ), i 5%
48 h J5AEALIN 10 pl CCK-8 AkZEREH 1.5 h, FIHE
PR E 490 nm LG EEC DOME, 1157 1C,,
HC 25 BB HI e B ). & IR ALCAR T4 i )
FBAPEXT L AT 259 ), Al 3 R
Flo 1Cs, R FH5E Gk B %1157 : 1g1Cq) = Xm-1( P 3-
Pm-Pn )/4 ), Xm:le( f K58 ) 1: 1l f K5 &/ 4
AR50 )5 P2 BHME SN 22 5 P s e K PR B 07 %K 5
Pr s fe /NS SR R
1.3 Medl9 RNAi 12 5% 7 & F sk 3 Med19 A& E A
a2 Rk

MCF-7/ADM K MCF-7 4084443 F5 Med19 FE[F
B4 KD 2H : JB Y% Med19 RNAI M85 FE ) . 25 #ifk
JRYLZH( NC 4 - SR8 5 5 25 40 ) X FRZH( CON
2 ARIEYRIREE ). SERYL 72 h 5, DL B A I
S E A, TS R, JF R RT-
PCR ., Western blotting 5 ] /& 4% J5 40 Md N Med19
mRNA S AW FRIE, %8 @ORRCR A 80% B 1T
R KBS, MCF-7/ADM 20 Y )5, il A
RELH R T Bk B 9, 1 B O A A S S 448 5 114) 200 e
MK KD1 . KD2 F1 KD3 4H .
1.4 Real-time PCR # M Medl9 & % MCF-7/
ADM % MCF-7 @i A Med19 .MDRI A T4 % K
R A 6 %k

H TRIzol £ B 4% 2H 40 g i 5 RNA, $#& i
B s iR UL T 5 R AT RO s 45 B Y cDNA $%
8 ABI PRISM® 7700 (1) SYBR® Green 8 A ¥ il £
AR B E Real-time PCR MR ZR , SRR 20 wl,
LR £6492M 95 °C .60 s J7,95 °C .15 5,60 C .15 s,
72 °C 45 5,40 M. FrH5IW#E 1. LLGAPDH
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Tab.1 Primer sequences and amplicon size of Real-time PCR

Gene Forward primer( 5'-3") Reverse primer( 5'-3") Size ( bp)
Med19 GTAACTTCCTGCCTGACCTG TGTGCTTGTGCTTATTCTTCTTC 31
MDRI GGAGCCTACTTGGTGGCACATAA TGGCATAGTCAGGAGCAAATGAAC 170
Bel2 TGGGAGAACAGGGTACGATAAC GAACTCAAAGAAGGCCACAATC 26
Bax CATGTTTTCTGACGGCAACTTC AGGGCCTTGAGCACCAGTTT 20
Caspase-3 AGAACTGGACTGTGGCATTGAG GCTTGTCGGCATACTGTTTCAG 35
GAPDH TGAGAAGTATGACAACAGCCTCA AGTCCTTCCACGATACCAAAGTT 37

1.5 Western blotting #& | MedI9 3% 5% MCF-7/
ADM % MCF-7 280 R Medl19 MDR1 # % ik & Bt 4
ADM & 22376 A=A B e & & Rk

UK b S fig 2% H A, b MCF-7 J¢ MCF-7/
ADM [ CON \NC F1 KD MM 1T Med19 J MDR
K ;48 h ADM 4LFRZH( MCF-7:0. 2pg/ml; MCF-7/
ADM: 3 pg/ml ):NC 44 .NC + ADM £ KD 4 .KD +
ADM AT TR B 88 R R I . X 45 A
i, ¥ 100 °C 2 10 min 5 F BCA %05 2R H
W . 25 wl/fL FAE, 22 SDS-PAGE 43 B Ji 4 #% %)
PVDF & I ,5% AR = i B0 1 h, In A bt A
Medl19 Z $Ht (1 : 500 ). Bl it A MDR1 £ ¥t
(1:1000) Pt A Bel-2 HHp( 1: 1 000 ). P A
Bax B4 ( 1: 1 000 ). % HT A\ Caspase-3 H. 41
(1:1 000 ) fiehi A GAPDH Higip( 1:1 000 ),4 °C ¥
IRIBFE I BE 1 x TBST PRI 3 ¥, 435I A HRP 45
A AEHT %R TeG( 1:1 000 s 1L EHTE 1:1 000 ),
FIRFE 1 h, 1 x TBST YRR 3 K, IMA ECL &IGIE
Y. Bio-Rad A% R 414 iif% I H Image-Pro Plus
6.0 B4 M 25 K BEAR
1.6 CCK-8 45 Medl9 SR 4T /& MCF-7/ADM .
MCF-7 2@ fes ADM . DDP . TAX #% B bk 64 % 4%

o3 AR B YL S5 1) MCF-7/ADM J MCF-7
YL, 42 5 x 10* A/ ml/FLIEFP T 96 FLAR, B4 1% 3
ANELLLET 37 C.5% CO, JEFRMEFE 24 h 5,
MCF-7( CON.NC KD )ZH Jin A [R] ik B2 AL I7 25 490 -
ADM( 0.1.0.2.0.4.0.8 Fl 1.6 pg/ml ) .DDP( 0.2,
0.4.0.8.1.6.3.2 Fl 6.4 pg/ml ). TAX( ¥ & [F]
DDP ); MCF-7/ADM 41 il A A [R) & BE 4k 97 25 9 -
ADM(0.4.0.8.1.6.3.2.6.4.12.5 125 pg/ml).

DDP( ¥ &[5 ADM )  TAX(0.8.1.6.3.2.6.4.12.5,
25 F150 wg/ml ). 2448 h J5 4L 10 pl CCK-8,
B TERAPRFE .5 he KIERFRIE, BRI
SE 490 nm KA TG B DO, 5 10, 18

1.7 AKX RAEN Medl9 SR A MCF-7/ADM .
MCF-7 %8 g8 = 89 % "%

43 SIS B i B S L I ) MCF-7/ADM 41 g &
MCF-7 #iiffd, 1% & NC 41 .NC + ADM 41 KD 41 .KD
+ADM 4, BB 2 AL, 2 ab #( MCF-7 4%
2H.0.2 pwg/ml; MCF-7/ADM KH .3 g/ ml ),48 h
JESCSEAN I, ¥ 1 PBS Bk 2 YR A ZE A 2% il B
AN, H AR 1 x 10°4/ml ). BLO. 1 ml
YIHE, INA 5 ul Annexin V/Alexa Flour 647
10 Wl 20 pg/ml B PLIRA) S , 28 bk S 15 min,
it 2K 200 A SRS N s 7 R g S A ML ) A TR
1.8 %itzam

BARGEHH MR F SPSS 23 Brak 4 19. 0 fi ),
PR BB B B R T x £ s Fn . PIALEUE LA
FH o K56, 3 2l DL b B0 Lo FH B R R 5 22 40 B
( One-way ANOVA ), LA P <0.05 /R 225 HA45 1

2 # R

2.1 MCF-7/ADM #m b LA % 25 at 25 1k
N[l BE B AL SF 25 %) ADM . DDP &% TAX k¥
MCF-7 } MCF-7/ADM #H fitd, CCK-8 ¥ 4 i 45 2% i
7NLIX 3 MR TT 25 W /E H T MCF-7/ADM 4 jg 119
1C, (B ¥4 1 3 5 T MCF-7 4l , 22 %A Giit=# 2 L
(P<0.05), W5 2,50 MCF-7/ADM 41l i 254
U ME 24 KT MCF-7 40 i, BoA £ 25 it 25 1,



XUULOU, 5. Med19 R B i PLIR A A0 F 7 R 2 LT A ML 383 -

L 1.
2.2 I I Medl9 {1k & ik #) MCF-7 F= MCF-7/
ADM % itk

PN R L EE 18 i R IR SR & L, 7E MCF-
7 F1 MCF-7/ADM 4, KD 20 F1 NC 20 iR & L 5%
ISR T 90% , KRG T RUF I R0R, WL E
2. 5 CON.NC 440 ffiAH I, MCF-7 Fil MCF-7/ADM
A KD 20 Med19 mRNA FIEE 147K -1 i 35 4%
K, 2R EAG#E (P <0.05), WLE 3. #Ht
KD3 Al AT IS SE TR e 5 .

1.2 - MCF-7
= MCF-T/ADM

-+ MCE-7 E 12
- MCF-7/ADM Ty

&2 5 MCF-7 48 L MCF-7/ADM Z858
LT AN IC, ERKF py/( pg-ml™' )]
Tab.2 IC,, values is higher in MCF-7/ADM cells as
compared with that in MCF-7 cell p,/( pg - m1™" )]

Drug MCF-7 MCF-7/ADM
ADM 0.855 +0.072 6.997 £0.494"
DDP 3.634 £0.074 6.706 £0.271""
TAX 4.476 +£0.057 5.548 £0. 151~

“P<0.05, “*P<0.01 vs MCF-7 cells

- MCF-7
= MCOF-T/ADM

Cell viability (D, nm)

01020408 1.6326412.5
ADM [p,/(pg-ml)]

0.4 0.8 1.6 32 6.4 12.5
DDP [p, /ipg-ml)]

04 0.8 1.6 3.2 6.4 12.5
TAX [p,/(ngrml))

*P<0.05, ""P<0.01 vs MCF-7 cells
E 1 MCF-7 tt MCF-7/ADM £ B X344 7 254 S B
Fig.1 The drug susceptibilities to three chemotherapeutic drugs of MCF-7 cells are higher than those of MCF-7/ADM cells

CON

KD2

KDI

B2 12REREMERMEN x200)

Fig.2 Detection of lentiviral infection efficiency ( x200 )

2.3 Medl9 R 3E A MCF-7 . MCF-7/ADM #a fe. 4%
I5 2h A R

CCK-8 Kzl Med19 I AT MCF-7 24 Uk
PERY S, 45 9 2%, KD 44+ ADM ., DDP ., TAX Y
1C,, fH W EMKT CON & NC 4, 2R A G it X
(P<0.05), =M H 25 Py st B 355 F CON J¢
NC 41, W3 3.

CCK-8 #il| Med19 B isxf MCF-7/ADM 4 it
it 251 s, 25 S ok, 5 CON K& NC 41 L,
MCF-7/ADM 40/ig KD3 41 ADM .DDP Fl TAX IC,,{H

BERMNK, ZF A% FEX(P <0.05), &
Med19 FEan MCF-7,/ADM 20 Jitd %47 fith 98 24 97 1)
TR, WL 4
2.4  Medl9 #= MDRI 4= MCF-7/ADM #ajie.f 2 5
ik

Real-time PCR Fll Western blotting £ ll 4% 5% f
7~ , MCF-7/ADM Zii i th Med19 F1 MDR1 [ mRNA
N ARIBAKP Y & T MCF-7 41, 22 5% A 48
B X(P<0.05), WL 4,
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T‘j R
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D

CON NC KDI KD2 KD3
Med19  ——— 31 kD

MDR | SR . . |70 kD

GAPDH ' o s s v 7 kD

gooN @ENC

0.8 EKDI @Kp2 B K
N

0.6

e i

Fold change of rotein
(Normalized against GAPDH)
=
=

¥ g

2.3

Med19

MDR1

A, B: Expressions of Med19 and MDRI mRNA in MCF-7 and MCF-7/ADM cells;
C, D: Expressions of Medl9 and MDRI protein in MCF-7 and MCF-7/ADM cells
"P<0.05, "*P<0.01 vs CON or NC group
B3 #0[5 Medl9 RNAi 1855 BT Medl9 71 MDRI ¥E MCF-7 % MCF-7/ADM 40 il s fy R 3%
Fig.3 Expressions of Medl9 and MDRI in MCF-7 and MCF-7/ADM cells after infection of Med19 RNA.i lentivirus

R3 T Medl9 FRiESHWTHMRG
MCF-7 ZBRaHY IC,, EIE A p,/( pg - m1~" )]
Tab.3 Down-regulating expression of Medl9 increased
IC;, of drugs against MCF-7 celld p,/( pg - ml™" )]

Drug CON NC KD

ADM 0.659 £0.070 0.757 £0.138 0.346 +0.015"~
DDP 3.702 +0.178 3.870 £0.372 2.525 +£0.107" "

TAX 4.534 £0.288 4.639 +0.108 2.659 +0. 145"~

WK, 2R BAGI2#E (P <0.05 ), MCF-7
M, KD 415 CON NC HzZ LR EaER(P >
0.05), WKl 3,

R4 T Medl9 RiZSHUITTHMRG
MCF-7/ADM 4 HH) IC, ] pp/( pg - ml ™" )]
Tab.4 Down-regulating expression of Medl9 increased
IC;, of drugs agains MCF-7/ADM cells p,/( pg - ml™" )]

"*P<0.01 vs CON or NC group

2.5 Medl9 & w2+ MCF-7 % MCF-7/ADM %1 iz
MDR1 %A 4%

5 CON.NC 440 ffiAH L, MCF-7/ADM 4tiffar,
KD1.KD2 .KD3 ZH 4 s MDRI mRNA F17& 7K FHE

Drug CON NC KD3

ADM 7.392 £0.283 6.885+0.305 3.423 +0.263" "
DDP 6.512 +0.281 6.476 £0.291 3.563 £0.326" "

TAX 6.293 +0.757 5.252 +£0.227 3.339+0.323""

“"P<0.01 vs CON or NC group
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250
MCF-7 mMCF-T/AD
200F BMCF-7 MMCF-7/ADM

150

gene mRNA

50 .
0 T -
Med!19

Relative expression of

MDR1

a MCF-7 MCF-7/ADM

Med19 SN 31 KD
100 MDR 1 [N 170 kD

caron [ o

6 o MCF-7 ® MCF-T/ADM

Med19 MDR

Fold change of protein
(Normalized against GAPDH)

A: Expressions of Medl9 and MDRI mRNA in MCF-7 and MCF-7/ADM cells;
B: Expressions of Medl9 and MDR1 protein in MCF-7 and MCF-7/ADM cells
*"P<0.05, "*P<0.01 vs MCF-7 cells
4 Medl9 #1 MDRI ¥ MCF-7 1 MCF-7/ADM ZAf i £ R R %
Fig.4 Differential expressions of Medl9 and MDRI in MCF-7 and MCF-7/ADM cells

2.6 Medl9 3B A3 MCF-7 % MCF-7/ADM % J,
A

TR 25 R B 5 ) Bow, 7E MCF-7 5§
MCF-7/ADM 40 gt , Med9 5 U 26 40 ffg I 1= %
(27.3+1.5)% (10.55 +2.1 )% 4B EE T NC 4

NC NC+ADM

1t 1o

1ot

107

MCF-7/ADM

Annexin ViAlexa Flowr647

T T T
10 100 10t 1y

NC+ADM

AAREIIT-F(4.9£0.71)% (1.1 £0. 14 )% , %7
PIRA G732 X( P <0.05); H KD + ADM 4
TR(31.8£1.3)% (49.7 +5.2)% 2T X
20 NC + ADM A T2 17.9 £0.71 )% (12.75 +
1.5)% ¥ 5 ZE 3G E( P <0.05 ).

KD KD+ADM

1
1

1
1

5 T8 Medl9 Hy3&i£% MCF-7 & MCF-7/ADM #8RE T- R K 805
Fig.5 Effect of Med19 down-regulation on apoptosis rates of MCF-7 and MCF-7/ADM cells

2.7 Medl9 34t % MCF-7 & MCF-7/ADM %a A,
T TR R G 6 R

Real-time PCR £l 45 5 i 75 , MCF-7 J¢ MCF-
7/ADM 40 KD 41, T4 Bel2 1 R2R%R
K TP T HE A Bax W58 380K, B8 Caspase-3 7K
SEICH B AR B 6 )5 BLAb, 7E MCF-7 K& MCF-7/
ADM Zi A K Med19 RISk KA ADM 4 #E R
Jei, U8 T2 AH 5€ 36 IR Bel2 |, Bax, Caspase-3 M active
caspase-3 H#&ik, Western blotting 45 5:( K 7 ) B/,

£ ADM AbBHal R 2 A0 PRAY MCF-7 S MCF-7/ADM
ANHLHR, Med19 () i Vo 32 BE 0% P AIK Bel2 & H %
K, G Bax BYER F13RIA , IFT 1k Caspase-3.

3 4 it

I 7 2SSl IS A XAy 7 25 P Uy
WA, AT A 2 IR S B TR M. ADM J2&— il
PR ) 2 AT 254, Fn P sUidE S ke
1 B TSR o . HAEHIML
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SR A S A DNA BRI H B, FHAS: DNA 1Y
BESERNE R, NI AR K71 ST ADM $95A1E
B2 ok R A )iz —

MCEF-7
= o
& 5 X
«“'Ij 4 Ocox @x» Hx
2 L
z
< I
b
o el 3
< 2
z 1t
S 0
~ Bel2 Bax Caspase 3
MCE-7/ADM

" -
Ocox @™ Ww

Relative mRNA expression

Bel2 Bax

Caspase 3

6 T8 Medl9 Hy3%i%%t MCF-7 % MCF-7/ADM #0 A8 X
Bcl2 .Bax F1 Caspase3 mRNA Fi% B 2201

Fig. 6 Effect of Medl19 down-regulation on expressions of Bcl2,

Bax and Caspase3 mRNA in MCF-7 and MCF-7/ADM cells

MCF-7

against GAPDH)
I

...... . .
Bkl — 0 | ) E
Bay () [) 203 Ly
Cope N |
...... ) | )
GAPTH T | )

Bel2 Bax Casps-3 Active-casps-3

Fold change of protein

MCF-7/ADM

- L - L
| T L

MCF-7/ADM

nar @S o6 D

Ty — (| | 1)
Cape) a— )
A § ———— 7 k)
Garni ———— T L

Fold change of protein

Bel2 Bax Casps-3  Active-casps-3

(Normalized against GAPDH) (Normaliz

B 7 T Medl9 R i%L3t MCF-7 % MCF-7/ADM
MAAT-HXEARENHM

Fig.7 Effect of Medl19 down-regulation on expressions of
apoptosis-related proteins in MCF-7 and MCF-7/ADM cells

Med19 PN EE YN EBEA D2 — 757
J I A S TR R B I 98 v 12 R O A A 2
B BB 20 AN, Med 19 BT
SN Z2 R ALY T 24540 XoF 9 AR 0 A PRI, AR IR B4
RUHANESE & I Med19 11 M8 RE A5 35 in P53 B A= 7Y
LR 40 L MCF-7 X7 TAX A9 R50R% 1 , 42 23 440 i o

T, % P53 575 7 () MDA-MB-231 4 i G i & 5%
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