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[ =] H . BT RNA TR B A K I F 32 AA( epidermal growth factor receptor, EGFR )Y 21k X £2 2R 24 U 5598 41 it Bk
SKOV3/DDP JAT- IS4 . J7 15 : #EHEws EGFR /N &3¢ T4 RNA( small hairpin RNA, shRNA )14 5 2 % ik 2 A( pEGFR-shR-
NA) AR BT Y A SKOV3/DDP 4 i , [7] i 15 A e xof B ZH AR AR S TR BURL Cirl-shRNA X RZH . RT-PCR il 62 2 41 i
e A ML e )5 SKOV3/DDP 4R EGFR mRNA FIE [ 1023 5 iU 40 AX S0 B EGFR HLEKJG SKOV3/DDP 4 i J& 19 F1
PTRIARAL . G F s 5 % Y X R TR 28 AF L, 5 Y4 pEGFR-shRNA 4140 il EGFR mRNA 1% 14 10 3 ik W1 B8 Z Mkl P <
0.01). FEZAMIASOK 25 5 G  EAYEFH 24 h )5, pEGFR-shRNA 5 28 20 i J5 812045 S A= I S o028, 5 %6 BB 2L Cl-siR-
NA LA, Gy/ G, AR L AN TR T B ANC P <0.01 ), 17 S SI4M M L B 5 AR P <0.01 ) AT R BET 5. 4518
U EGFR AYT4E RNA A4 SKOV3/DDP 4iJfiH EGFR B3k , 3 i 24 40 i & 197 , AL et 25 4 ity 1
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Effect of EGFR-targeted interference RNA on apoptosis of multidrug-resistant
ovarian cancer cells
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Medical College, Qingdao University, Qingdao 266003, Shandong, China; 2. Department of Microbiology, Qingdao Med-
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[ Abstract ] Objective:To investigate the effect of RNA-mediated interference EGFR ( epidermal growth factor receptor )
expression on the apoptosis of multidrug-resisitant ovarian cancer cell line SKOV3/DDP. Methods: Small hairpin RNA
( shRNA ) targeting EGFR was synthesized and recombinant plasmid containing pEGFR-shRNA was constructed. pEGFR-
shRNA was tansfected into SKOV3/DDP cells by liposome system, untransfected cells and SKOV3/DDP cells tansfected
with nonspecific-shRNA ( Ctrl-shRNA ) were used as control. Expression of EGFR mRNA and protein in SKOV3/DDP
cells was examined by RT-PCR and immunocytochemistry after transfection, respectively. The apopototic rates and cell cy-
cles of SKOV3/DDP cells were detected by flow cytometry. Results: Compared with Cirl-shRNA-transfected cells, the ex-
pression of EGFR mRNA and protein in pEGFR-shRNA-transfected SKOV3/DDP cells was significantly inhibited. Flow
cytometry results showed that cell cycle distribution in pEGFR-shRNA-transfected SKOV3/DDP cells was dramatically
changed, and the apoptosis rate was significantly increased after further treatment with cisplatin for 24 h. Conclusion:
EGFR -targeted interference RNA can inhibit the expression of EGFR in SKOV3/DDP cells, thereby regulating the cell cy-
cle and increasing apoptosis of multidrug-resistant SKOV3/DDP cells.
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NA )JE—FlFF R 5 HOBUEE RNA 43F, 7E mRNA 7K
ST A e R ) 2 3k e fil L SR IR TR . i JLAR
RNA T-HEBUA e 25 IRy o7 A 90 rhobl A s 0 i 4%
ARETS ARBESEXT RNA T4 EGFR 3 £ 3% )5 fE 7S
PR E N ST 25 40 SKOV3/DDP RYJE T 34T T8
T, BRSO IG PRIG YT J5 SR SR8 T 8 i JEL %

1 #MBEFZE

1.1 fafatr XA

BN S50 TR 25 40 g bk SKOV3/DDP I [ ) P =
TR 27 B I s B2 B, FH & 10% B 4 1Y 100 U/
ml HEEM 100 pg/ml 55 A RPMI 1640 1557
W, 8T 37 C.5%CO, ¥ M. Kptr
DHS o H1 7 & KAF B 24 Bt S E W 24 B A7 It
B S E 25 0 TR . a2k s W T rh S A %
MR AR TR BRAA AL, 3 5 SR & B
Promega NG ;pSilencer2. 1-U6 neo JEki I B Ambion
ZvH] s EZNA JC N 88 3 K & il 48 ok il R & T
Omega’ 7 ; b A\ EGFR —#T . HRP #Ric £ i %
IgG —Hil H I8 H] s ANTP W [ B AE T
NI
1.2 4FsF EGFR A& B #5 shRNA %3t F2&m%,

EGFR 3:H ¥ 515] H GenBank., #F Ambion
INFIELR BT, BE L EGFR JE R 315 46 A5
280 MEAF IR Z G IIELE 19 nt fEN RNA TR0 ER
SERFSI, T2 Blast [RVEYE LA 8T, ARG L )
A T B Al — 4% 0F SLHE( sense ) Fll— 2% X
X 4% ( antisense )o Sense: 5'-GATCCGCACAGTG-
GAGCGAATTCCTTTCAAGAGAAGGAATTCGCTCCAC
TGTGTTTTTTGGAAA-3', Antisense: 5'-AGCTTTTC-
CAAAAAACACAGTGGAGCGAATTCCTTCTCTTGA
AAGGAATTCGCTCCACTGTGCG-3", 5 K it B fim A
—A BamH T BI04 B A S, 37w im A — 4
Hind I BV 15 00 1 A 3
1.3 pEGFR-shRNA & ik ke # s

shRNA FBER KB OBUEE , 5 2k M Ak ok 2% 1k
pSilencer 2. 1-U6 47 %42 LA 8 20 JFORL, 4% b K
JAFF R DHS o, HRERBH P FEF% , $i¢ EZNA TR K
S TR IR B 156 B A5 A 25 IR AR USRI A
PEN VI BamH 1 F1 Hind T BEATEEY] % 5E , 4T
VAR I HEAT ORI B 30T o e 2 A
1] EGFR ) shRNA FLAX R INEAA, Bk E 24 4 pEG-
FR-shRNA .

1.4 pEGFR-shRNA Ji #5#k 4= 4m it
Sy R A AN HRAHC Col 41, NHEFT R L ).

Ctrl-shRNA 2H( # 4%y Ambion 2\ &) #2 AL A% JC ¢ X
WEJFORL ) Al pEGFR-shRNA 41 . Kf 20 o470 2= 6 £L
M, 6L 5 x 10° N4, HIJICHi A= 2 /9 RPMI 1640
B R S IR . A AE K 2 90% Rl B T iR %
Yo, YT 2 R Ak 2000 A5, A TE
IML# RPMI 1640 3% 77 FL 7% B4 ) pEGFR-shRNA Flfig
JiiA 2000 1A MGG AW, B IRCE 20 min, T
R AWM A 4, HRIES), BT 37 C.5%
CO, BEFRAE R F% .4 h 5 4 FH & 38 A0 15 77 4k
Zedn . 400 pe/mL (1) G418 Wik, 3 J& J5 4Rt
G418 HFHME TR .
1.5 RT-PCR #® EGFR mRNA #4 % i&

SRS I 5 YL R f5 SKOV3/DDP 41 Jifd 1 EGFR
mRNA 335, TRIzol — 75 HE AN AL RNA | i %%
SEA N cDNA, FE¥IHEAT PCR §73 . EGFR E 151
¥):5'- AACACAGTGGAGCGAATTCCTTT -3'; EGFR
TSI :5 - GGAAGTCCATCGACATGTTGCT -3’
P14 .94 °CZ25VE 1 min,55°C B K 1 min,72°C %E
i1 min, 3£ 25 MEFIF,72 CHEMH 10 min, 15 ¢/L
MR R EE IS LUK , 52N T SR EE S, A A
FL UK G o3 BT A X 25 SR A T4 #T o
1.6 %% mpafb 3 ix4m EGFR & & 69 &L

Kl %% Y HT F5 SKOV3/DDP Zi it EGFR & 14
HIZRIR o H LT Fh 200 L, 445 290 e A Y12 o A il A 4K
BRI 6 FLARH . 24 h SR 4RI R, FH P9 R AE
Z i T HE 10 ~ 15 min, 3% H,0, £ N M A
AWy , 2518 R R 10 min, 00 1: 60 F By —t
(YL EGFR),37 CWEE 1 h, FHi in i bx — 41
( PV-6000 ) TAE#,37 C#% 8 30 min, DAB {4,
IIANE S GG R E i, 76 R AUBE T U JEAH , AR
P R I EGFR B [ R IA 1 5R 55
1.7 R el bm ie B 31 A= 8 =

A 320 : Curl ZH( AR %% 4% SKOV3/DDP 40 fitg )
WAL FRZE | Cirl-shRNA + %A 40 B 2H LA B2 pEGFR-
shRNA + liiEAAb # 4 . K SKOV3/DDP 4 g #% +
6 fLtR e LI 48 h J5 I AIEA( 28 it s vk 2
10 pg/ml ). 24 h J5WcAE4RM, FH PBS Pk 2 i, Fif
H =20 CHIR I 75% L TEE E 18 he Kl Hif PBS
PE1 W, IMAT RNase A &4 0. 25 pg/L)
FBLAL PN BEC PT) e o ( 2Ll SR E o 50 pe/L ),
R BECIEE 30 min, LRI A0 L gH T
AR 3 K.
1.8 “%itsam

SCEEPELL x5 briEZE RN, B SPSS 10. 0
GEITH A, AL R] EL AR 5 225307 -
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2 # R

2.1 pEGFR-shRNA Fisegml 54 R
JEAL A0 45 SR E B A A R B ) P 4 58 4 TE A
(E1).
2.2  pEGFR-shRNA 3+ SKOV3/DDP % i EGFR
mRNA £ A 693 v

% JH] RT-PCR 34611l RNA T35 SKOV3/DDP

Y+ EGFR mRNA (55K B 2 ). 4541400l

R Bl 50 Rl

TEAXTTF 262 bp (A7 E YA W, EGFR 2 A L ik 4%
WARAE (B H A A B 22 5% . H Band Scan &
BRI TR GE AT 08T o IE R X R 3. 72 +
0. 11,35 SV Y2 M 3. 84 0. 21, EGFR shRNA
BRULA A 1.72 £0. 21, HoiE w0 A 5 AR R 5
PERE UL M L 22 57 BG4 X ( F =86.83,9 =
1.31,P >0.05 ), pEGFR-shRNA #4942 S5 2 414
HESAEG R X(¢=15.45.19.27,P <0.01 ).

Tl | A i 40

OATCCGUACAGTOGAGCGAATTCCTTTCAAGAGAAGOAATTCOC TCCACTATOTTTTTTOOAAA

1 E%H pEGFR-shRNA il = B i
Fig.1 Gene sequence map of pEGFR-shRNA recombinant plasmid
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2 RT-PCR #illl SKOV3/DDP #Bffi# EGFR mRNA HI5&i%
Fig.2 EGFR mRNA expression in SKOV3/DDP
cells as detected by RT-PCR
M: DNA Marker; 1:SKOV3/DDP cells; 2: SKOV3/DDP
cells transfected with Ctrl-shRNA; 3: SKOV3/DDP
cells transfected with pEGFR-shRNA

2.3 pEGFR-shRNA 2+ SKOV3/DDP %1 # EGFR %

FH 592 40 B Ak 2 % 0 3 R DU RNA T4 10 J5
SKOV3/DDP 41 it EGFR & 1% ik. EGFR %
FEIRAE BRI v, Dl S AR T U L RS R e i
HrEPRTTE .. Y pEGFR-shRNA 21 41 fiid
EGFR 5 F #k B g 982>, FIH Tmage Plus E§ 50 Hr
BAEXTEE R T 0. 155 X BRA AR Re S M e e
41 Al pEGFR-shRNA %% Yt 4 St % & {85 4 5 0
(0.34£0.005).(0.31 £0.003 ).(0.13 +0.013 ),
45 R . pEGFR-shRNA 544t 41 SKOV3/DDP 41 Jifg
H1EGFR SHARKBE N, ZRAFRITFE (P
<0.01 ), M IE % X B2 5 4 e S PR 5% e 21 T 4e it
2EF(P>0.05),

3 SRR SKOV3/DDP A4 EGFR EHBRA( x400 )
Fig.3 EGFR protein expression in SKOV3/DDP cells as detected by immunocytochemistry( x 400 )
A: SKOV3/DDP cells; B: SKOV3/DDP cells transfected with Ctrl-shRNA; C: SKOV3/DDP cells transfected with pEGFR-shRNA
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2.4 pEGFR-shRNA 32 3% SKOV3/DDP %1 it %4 If 44
A BRI

ZEAVE ), pEGFR-shRNA + 4120 Y SK-
OV3/DDP 4LIAT- 3 .G,/ G, W20 L 9 35 L s
Fas X B2 A 4H | Cul-shRNA + JEAZH( P <

0.01), 1 S HAAA AT 5 tu ol i AR T e 3 41, 25
AGIT2EE (P <0.01 ), XA RFE YA ML |
Ctrl-shRNA + JIFUE1ZH 22 5] A% 200 Jf J&) 3 2 A S i 1228
WA GIT2E2ZER(P>0.05 ),

%1 pEGFR-shRNA 1 SKOV3/DDP 4 i 33 I $H B 8 Bt
Tab.1 pEGFR-shRNA enhanced sensitivity of SKOV3/DDP cells to Cisplatin

Group Gy/G( % ) S(C% ) G,/M( % ) FT-FR(% )
Ctrl 30.5+0.5 58.7+0.4 10.7 £0.2 4.8 0.7
Cisplatin 31.3+£0.6 49.5 £3.1 19.3+1.7 5.3+0.5
Ctrl-shRNA + Cisplatin 28.1+2.3 59.6 £2.5 12.3+£2.5 4.2+0.7
pEGFR-shRNA + Cisplatin 69.4£3.1"" 26.5+2.7"" 4.4+1.8"" 30.8+1.2""

**P<0.01 vs Crl, Cisplatin or Ctrl-shRNA + Cisplatin

3 i i

B SLIE 2 AR 3 OB 22—, Tk Ay
SR ACRER LA B AH R 9 512 W - B, s i R
553 DI SR el B A L o e 2 ek K R
Je B AT 2 e O SR TR 1) G . fhT O S
WLV A A EE , (E 2 g 1 T
PR E S TIRITRCR . AR IR SLE I 2 A AL
SRR AR T R R 2 BT 24
YIVE R I 2 1%, i 2 DAk 17 35RO R
AT PR A B 2 A 2 W S PR TR RN
A2 H NN 2 R A TR 2 50,

F R A KA 732 K EGFR )& ErbB( ErbB14 )
KRR — By, S R EL N ErbB1 YA, J8 521k
TP G R 45 1 IO . EGFR 15 35 Bz 40 i . 35 i 4
L 5 3 2 o 40 L R ST UL M 3 1T v 258,
A IEH AR EGFR 12924 40 000 ~ 100 000 4~
TEZ BRI 7L R Sk S8  NSCLC | B 98  gh
TAREAE T EGFR F77E i 381 B Ao " &
I 7E DD B 1 2Pt EGFR 13 BE SRk, Psyri
ZELRIH Park 5 BIEN T EGFR i R IA R B
PEGR SR T 25 00 R N R WA HE
EGFR il 7 i FH T v P R &2 % 1 B0 398 £ 3 1Y
s RIGYT , R T B RO

H AT, 3 R D RERF 58 W F B AT Jr 1], 45 F
W IEH DI RE BB B AR 2 AR 557 . RNA THAER
— R BSRAE S SE T B 7R S REJE N 4l 4 v B
AEEHA . RNA TP 2 0 I B 7 3] (] I 1) XL
RNA( double-strand RNA, dsRNA ) 3| % 14 75 51) 4 -

PEIEDR e 53 S UK AR, 2 AR AE Tk it
HA P A A8 R G, Tl
JifgE L DRA TR 9T T v S i AR . e
W] RNA THA R A B i3 RB M EH,
U XCSERAT BRAM I SOR 5 . 7E /N A e
S BT A PR v R FE G X EGFR JE R A 12 )
TF5 A G, 0TI 1y e A4 e o B A i L 240
HLJR T3 I AR 28 W SRy 25 W U M B i
FIERG " LA survivin FE RO HE 5 HEAT
RNA T4, iE T T4 survivin T3¢ 50k RE I B 410
) P S8 95 T 245 40 Mg P survivin 25 [ U335, A S0P
SURANMEMAT: . FH EGFR JX X RNA #% e \OW IR
JECJE 40 ML BR USTMG J, EGFR JKF T I, I S %%
USTMG AR v FRE ™. RIS 35 AT
K% EGFR BEEE MG AL N, R S M1 St 24
P B 5595 A M 08 TR T T A B AR .
TEASE 45 v, % H 41 iUk pEGFR-shRNA DU i
JRAREL Y A SKOV3/DDP 41 ifl, £ mRNA 7KK Fil &
F7KFEX RNA T4UJ5 EGFR JE K (193235 FEAT 46 I
ghE IR WILE SKOV3/DDP 4l tf pEGFR-shRNA i}
FEIH T EGFR mRNA A5 SRR MR . Tl
AL A 5E e 45 SRE B pEGFR-shRNA FI A1 &
YEFIfE(H SKOV3/DDP 41 i & 1B B 7255 , G, I
Jin, G,/ M BH Rl /b PR T % B s T R, 3R
] pEGFR-shRNA ELA7 BH ¥ 41 At J&] 301 | 42 2 fiif 245 20
MO T RVE R . B AR & B, L EGFR R A
1) RNA THLEERH B30l SKOV3/DDP 4 EGFR
SEPR 3k, VR 0 ML 4, AR i A LR T, Dy B AR
S A R DR T BRY T VA B AL T 1 LI, Bl DL EGFR
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FERAIATS A (ORI GAE 0. 1 nm; B RIAAL /NS 4552 h( AR he ) B F55 0 s AR see ) Fed A4Sy
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