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Abstract
AIM: To examine the effect of short hairpin RNA

(shRNA)-mediated silencing of the epidermal
growth factor receptor (EGFR) gene on the pro-
liferation of human colorectal cancer cells and to
explore the potential mechanisms involved.

METHODS: Vectors containing shRNA target-
ing EGFR were constructed. HCT-15 cells were
transfected with EGFR-shRNA-1, EGFR-shR-
NA-2, EGFR-shRNA-3 or shRNA-NC expression
vectors, and stably transfected cell lines were
screened. The mRNA level of EGFR was as-
sessed by semi-quantitative RT-PCR. Protein ex-
pression and cell cycle changes were determined
by flow cytometry. Cell proliferative capacity
was assessed by colony formation assay.

RESULTS: Compared to shRNA-NC, transfec-
tion of the three shRNA vectors significantly
inhibited EGFR expression, especially shRNA-1
and shRNA-2 vectors (40.2% + 3.2% and 52.8%
* 11.3%, respectively). The mRNA expression
of EGFR in shRNA-1- and shRNA-2-transfected
cells also decreased significantly. The colony
size and number decreased significantly in cells
tranfected with shRNA-1 or shRNA (P < 0.05).
The percentage of cells in G,/ G, phase increased
(63.69% £ 2.75%, 60.10% = 2.00%; both P < 0.05)
and that of in S phase decreased (28.20% +2.42%,
27.19% £ 1.95%; both P < 0.05) in shRNA-1- and
shRNA-2-transfected cells.

CONCLUSION: Transfection with shRNAs tar-
geting the EGFR gene was capable of suppressing
EGEFR expression, decreasing cell proliferative ca-
pacity and inducing cycle arrest at G,/ G, phase.

Key Words: RNAi; Epidermal growth factor recep-
tor; Cell cycle; Colorectal cancer

Min H, Chen ZR, Zhang SY, Zhou JD, Hu QC, Meng
XJ, Wu JC. ShRNA-mediated silencing of the epidermal
growth factor receptor gene inhibits proliferation of
human HCT-15 colorectal cancer cells. Shijie Huaren
Xiaohua Zazhi 2011; 19(33): 3402-3408

BE
B BY: A 2m e B 0 69 A AR T RN AT 47 4]
F &K B F 2 4K(epidermal growth factor

www.wjgnet.com



&, 5. ShRNASEEI T EGFRINLS S 7RIS IEaIAN &l

3403

receptor, EGFR) & A %145 1 J& fm R34 75 %
w5 W4 AL

FiE AAL H R mHCT-15 4 73T £,
H3EEGFR-42 % £RNA(short hairpin RNA,
shRNA)ZE AR, KA GRS L0y 7 ikt 3
o L, G418 5% £ 44 % Ak A 3K 13 A4 0 4%
Feom AR o A A HF<shRNA-NC, 453
shRNA-148, # FshRNA-240, 4 FshRNA-3
20; m A ¥ & FRT-PCRA=K X 28 i Kb 4%
% om RO LA 6 mRNAFe & & £ K -F; 5 A -
ML F I R G m e 3g st f;, B A
AN g R AR A M 5 2 2w e B AR 6 R AL,

LR EHME T sShRNAR B R XBAK, R
e, #H4shRNA-1. 2. 320445 FshRNA-
NCZAmRNA., H&GERZKFHH THE, 2L
# 4 shRNA-1F=2 40 69 37 ) R 5 4F(40.2%
+3.2%, 52.8%+11.3%); 44 4shRNA-1. 2
W LLE 3T BRI FA AL A1 T %, Go/GHA 4m fie
3 %(63.691+2.75%, 60.10+2.00% vs 51.08
+3.42%). SHAmALIR Y (28.20%+2.42%,
27.19%+1.95% vs 36.11+1.84%), £ FH %
it 5 & L(P<0.05).

258 RNAFHIE R T VAR 23 HHCT-15
mEGFRAE, 474 T o3 sise 7, X
TH S F e B ILG/G A A A %,

FEEF: RNATFI; REERE T2 R
GEME

NE, FRER, SKEPY, &R, thEHB, =28, RiES. ShRNA
LEATFHEGFRIDFIGS EPEMIRISIESING]. HREAHEK
Z¥G 2011; 19(33): 3402-3408
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(epidermal growth factor receptor, EGFR) /& Ji Ji#
LKl c-ErbB 131k ), & TR AKKH 7%
KR, 1525%-T1% 45 Blnfe A 2P m Rk,
B an M i 3G a . TSR R EY), R EE
(I 8 18 5 1) v 9T Y RNATHR(RNA
interference, RNAi1)Z W EERNAN S /). FFokr
e G TR, |2 A T % AR
Y. PUARNA AR FAb ) 5L X T B g
A R S PRI B OG P R e PR ) ek, 7
A2 DR ) i fofe 2 ml O DR R PR A 1Y, T DA L IR A
J 2 RN FH A FofRE 2 LA 7 U AR Y
B /I RN A HIHIEGFRIE N R K 45 H
¥ e 240 AR Y, PR 2R HOOT S B (1 5 e, B 4 i )=
RS R AT BEALAL.

1 RIAGE

1.1 A S EGFREEHIK /N iy BERN A(small
interference RNAs, siRNAS)SAZ R ITF 41 &%
i, Wil fEGenBank L LEXT, 43k FFEGFRIE
KI(NM 005228)CDs#ifilh) 751 (¥ 25 456-476
648-668. 767-787TFE LT hsiRNAMIE
Sk, FisiRNABUE I, B b B 2
FARAR A AW, AEGFR-shRNA-1,
shRNA-2, shRNA-3FKIEZ M, ¥F5053 5 K-
5-GCAGAGGAATTATGATCTTTC-3'. 5-GCT-
GCCCATGAGAAATTTACA-3'. 5-GCAACA-
TGTCGATGGACTTCC-3', shRNA-NCJ#E 5 41
H5'-GTCAATGGTCGTGTCGTGC-3". A4 H 1
e 20 AKHCT-1508 [ rpoRHe i 4 i 2e, 71
FH Jig B4R Lipofectamine 2000 (Polyplus/s ).

12 F ik

1.2.1 @ ss iAo db 450 N 45 15 o 40 i bk
HCT-15% M5 IR, 37 S UL 15 AT 4 4.
Y48 hfg 2B IR, PBSIEVELIKR, IIA#
WP 600 mg/LIIG4 185 FEFEBEAT ik, 4k
JiiiE3-4 wkaRAF Uk e bE. 2 hadl: 14100 5 G
shRNA-NCH1; 241 4% JeshRNA-141; 341 K %%
JLshRNA-241; 441 4 JeshRNA-341.

1.2.2 RT-PCR%&MEGFR mRNA# & ik %
TRIzolVE4r BRI IR N A, 3 % 5% 5 34T
RT-PCR. Ml 5% ih K HFPrimer 5, 2|
Gene BankJER 75 AAT BTl HETAY
TR(EE)ARAFA AR NS BGADPH
L NI A 0 A5 -GGTGTGTG-
CAGATCGCAAAG-3'. 5-GACATGCTGCG-

A7 B A 5

KRB NIE
2 £EGFR¥E
45 A B % P 8 R
R#ATT 2R
ANW R, BAFT
E X eyt &, 1247
AR % kAF R
o F) AR, ff ik 9] AR
0 XA E TR
Fo b 5 69 AR AL
HAB R H .
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200, IHREHREL). A, B, C: PIMEXTHELA: D, E, F: HLH.

GTGTTTTCAC-3'. EGFR L. Filf514)7%
33 K5 -GAAGATGGTGATGGGATTTC-3's
5-GAAGGTGAAGGTCGGAGTC-3'.

1.2.3 A K am e AR A & & Ak 4] & F0.25%
BTt T A OSSR 48 L. 2 000 r/min, 5 min
B0, I b, B M. SN 1 mL 40 g/L
Z LR, [ %15 min. 2 000 r/min, 5 minZL,
FF L35, PBSYL AN M2k, WedEgn s iiie.
100 nLITALANRAI G, 40278 # 4 i 2 A il
B, RS0 pl, Al AL B AT
— PR PTEGFRIE A 1) Fve B U A&, 10 50%
B, BEGICE 30 ming B I PSRl
FITC-1gG) % . AE MPBSPER2/K. A\ B
BRI P01 1 S0FRE), BEEAKE 30 min.
PBSUEARA. BEHRE A P, Teik3x, I
PUVE. BEEIN500 pL PBSHE 40T, ML,
EGFRIGHIHIZ = (SLI6 4 -6 LA R0 ) 6t
MRAFRIA. DL ESERG E AT 3K, SEUR &5 31
BIfH.

1.2.4 FA 0 & T ax, 52 B ik AR ) 4w BeL 38 78 4k
BB KR J G HC T-1541 R FH & A
Tt ¥ e S 45 0 RO, TR RN R R, e Ell6
FUBR b, SRR R3 4L, 10004/9L, B
SEBh6ALB AL A 73 1 A), 137 'C. 50 mL/L
COBGFRAA P B RTFR2010 d, IR AR AT L
LR, I 2REIEW, PBS/NO AN M2k,

[ %215 min, 0.4%%5 584410 min, Ji/KEE
VEE PO, T, B ROk T500N 41
(SR 25 O 17 /N W i AT I 0 ST 513
o= (v BB A B0 X 100%.
1.2.5 X s e AR 547 am i J8 00 110.25% 56 i
AL ISR e fE 4N . FHPB ST 4 B 1IX,
2000 r/min, 5 min®§.L, ¢ bB3E, WAMDTRE. N
500 uL1700 mL/L £ [ e 40 f, Z=ECE3 h.
PBSYL 41, 2 000 r/min, 5 min&.0, & L.
FEE 100 pLIYRNaseA, 37 ‘C/K#30 min. 0
A400 uLIPIHEIRA], 4 °C, BEYEHUE 30 min.
ARSI, SRR B K488 nm AL AT (0 k.
S 3R, AT GV F o AT AR B

St 3R sei sk FoRHISPSS13.045 1 ik
PERE 60 M, 253 Dlmean += SDR 7N, 41 8] ELiR
K RGBT P LA e 36 . LAP<0.050 %
RAGEE X

2 B8

2.1 shRNAF A AR T 35 3 tm fe HiiishRNA
f1R) 7 & €0, 9 Dl £ IR JSORL B8P e N Al s,
SOOI A SR o g, Y )E24 h
PN AW UE S G e D ().

2.2 RT-PCR#% M shRNAMEGFR mRNA %% 44
#v K FHRT-PCRIW Jy 2R K 0 % Ge A [] 1)
shRNAZL A5 41 R FEGFRAUmRN AR L1
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M 1 2 3 4 B 2 RT-PCRIGIRS B LMK CIEGFREIMRNAZIAIE. M: 100 bp lad— WA # & &

der Marker; 1: shRNA—1; 2: saRNA—2; 3: shRINA—3; 4: ssRNA—NC. A TN 2 e B
EGFR M8 B AR
RNA F 3k #7 4
EGFRA& ik *25 B
S % om 638 5A

GADF)H_ V@%*}Léﬁl} ‘

A B c
0, 0,
1 fi4.6 % | 74.9% | o
100 100 100 10° 10° 100 100 10° 10° 100 100 10°
RTC RTC RTC
D E 100
90}
_ 80
] 5 70
B 60- a
j==1 [
| | 5207 b
5.1% = 40 b
‘ |18 30 |
20
T T T 1 10 [
100 ].01 ].02 ]_03 0 L 1 1 |
RTC ShRNA-NC ShRNA-1 ShRNA-2 ShRNA-3

B3

HL(E2). MERHATLUE H, % JsshRNA-1. 2.
3=HEGFRINmMRNAKIE KF 5 e shRNA-
NCAHA NP, XEWIshRNARETHLEGFRIY
mRNAZKIA.

2.3 AX AR MEGFRE & 474 & KR
AN B A T 2 G 2 5 16 ¥ SR ARG I 368 G S [ 1)
EGFR-shRNAZL/4 5 (148 fig HEGFR ) £ 11 FH
P40 i A1) Rt A A (1B3). AT BUE H
L e shRNA-NCHIAH L, # JshRNA-1. 2. 3
I EGFREIA FIVEAN M Ll ¥y R%, HA S0t
2 X = 8.096, P<0.01; ¢ = 8.155, P<0.01; ¢ =
3.754, P<0.05). HHrLAFy o4l T~ B 2, EGFR
FRIFI A 223 591 R 40.2% & 3.2%H152.8% + 11.3%,
X4 RS 225 3, Wi WIshRNARE T
EGFR{JmRNAMIE [ KIA. JE Al LLE H, #%
YeshRNA-1. 2P41 IEGFRAE [ 23540171 4% i,
G545 502, R BEGFRINHIMNY B o, Hpkikix
PRALAE b TSI (1 S50 4.

2.4 TR TS R 5 B ik A 4 B G A AR )
BV RR v B R s B, IR Image JEAFH
i vd B UKD, A3, il K, #YshR-
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TR AR NIE ERDEGIREARIANE. A-DshRNA-NC, —1. —2. 320X W HEGFRE I, B: &4
EGFRZFHAFAMEARIEEL]. *P<0.05, "P<0.01 vs shRNA—NCZH.

NA- R JeshRN A-241 411 i 70 [ T Jl ok /N L5
PeshRNA-NCAHAH LL B B98¢ = 3.941, P<0.05;
t = 4.414, P<0.05, [4), HYshRNA-1Z141 g 7
B 58 N 81.5% +2.2%, HYshRNA-240 N
71.5%+5.65%, 5XFHEZH(107.8% £ 6.37%) A L,
ERAGR R (= 6.819, P<0.01; ¢ = 7.393,
P<0.01, H5), 2 W4 JeshRNA- 1R #E G shRNA-2
0 L 5 R ) 52 204,

2.5 AR g AR A gm e B HA 45 R B eshR-
NA-15shRNA-2 U EAK T HCT-1541 Hl 1)
Go/G g it 3 2 . SHI4n a L il ek /b, &5
shRNA-NCHAAH L 22 7 A3 Ge 1] 22 & L (P<0.05).
KWEGFR-shRNA5 745 H i HC T-1544 Jfd
MGG W AF(E6, #1).

3 1Hie

EGF R % [ A=K A - 40 I 14 58 R 5 A% 311
AR, A — AR > TR £ 170 kDalf) i
JEERE R, 8 TR 5 P S RV 52 445 (tyrosine
kinase receptor, TKR)"®. EGFRAER £ filyfg 4141
I (U125%-77% 1 45 T g S i s ™),
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B 300 C 300 W @) 15 R
MRS, T
250 - 250 | FAE, FHRA
. - B, % it o A7 43
é 200 3200 - 1; ééi’e?]’ﬂﬂé, ;;
i 5 i — B R
E 150 2 150 ot 3
8 100 A 8 100 -
50 50 ; E .;
_ 0 + a8

O‘Y—Y—Y—Y—Y—Y—Y—\
Q) (X o DO VA o
S ORI

QA (>0 DO A o
V& PP S

ot
Q) (> DO A o
V& PP S

B 6 HCT-15/RARERELAMIBEEIT L. A: shRNA-NC4L; B: shRNA—14H; C: shRNA—24.

paxi:l Gy/G, 18 AB S =] AE Gy/M

shRNA-NC 51.08 +3.42 36.11+1.84 11.81+5.29
ShRNA-1 63.69 + 2.75° -4.581 0.010 28.20+2.42° 4.506 0.011 8.10+0.92
shRNA-2 60.10 + 2.00° -3.502 0.025 27.19+1.95° 5.759 0.005 12.60 +3.97

P<0.05, °P<0.01 vs shRNA-NCZH.

JESERTTER IS, f5 19984 7 4k thrp R I
(1, H AT R LA S 2 O LS, 1M
SEI AR T WL BIREA), TG MES) ) 2
W FL BN 0 & A A b RO AR D) R
T2 FLAZ A ) 1) REE A M L4885 DRI A 7K1 1) e
RYE, W RESE AP ARAT A I I AR 2 D) Re
W (R 2 0 sRP ZEARAR, RNATAR B4
VE R SER IHRERFIT . SERIATT S 294 IRk 1) —
P RO A2 2 N HEr, BUOARNAGH
ARARER o b AR B O P R e L TR () 3R 0K
77 A DN I R e s DN e R SR, BT DA
T2 10 N L J g 22 PR R 9 o),
ENFLE AN b, A2 I R KD
FsiRNAA REA 2051 RS 5 i SE R DT8R, BT LA
RNAIM BRI E A%, HATHl#siRNAR 7%
FEA2, RIS A ) k. ARSI
K siRNARIBHAR 1 ik, HALE 1 1R
RN A AW 2 57 (Pollll) LA B 4K Py e 5%,
FHNEAT -5 T E e 2bA7 5, Tl B, 14
P RIEShRNA. HT kL n] LLE 41 i 3 &= 169
B, X P ARG B AL N, Rk
MR T LU LR EE R K, M —iE T
K FRIIARIE 6 570 ol st 2 Tl 6 I TR e 1, LK
20 P B e R SR A Y. BT ARSI 1)
S JE SRS A, R — Tl ARSI R VA
WAL R il DUF H, 7556 JEGFREIAH 4
Jei, JE I S 7 i H R DR R A A e 1 A 41
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shRNA-1JshRNA-256 Y4 ffatk, 7612441 i
Pk, EGFRIERIMRNA K 2 (/K I Rk 47
FBE(P<0.05), IESZIE T RN AT AR BRI T
EGFRINHI4H fkk, K F— LAt %

0 B 8 G S A MR I — AN S BRRAE, IE
W 0 PR T A AE PO R TR B P T — EL AT
A3 1) IR A e AR b B IV R AR R R J ik
P, WRRAT RS 5 T A B i
EGFRYY KI5 e 4 Jeo i) 384 e 2% D) AH O, d ik
FITHIE GF R n LA il i 88 240 i 1) 44 4 e
TR AR SE R ] LA H, EGFRE IR 2 FIHHI 1)
Ji e 4 e, FL3EE 8 T 32 B T P, 5 LA
b, ZE5 A Go it i X(P<0.05). [ 4 JC Bl
HETE PRI ATL -5 0 B 5 R U P R A A O, AN
JAI 250G . SI(DNAKHD. G M
AR B9), HorP G312 0 S 384 5 ) S B
FH. K 55 (checkpoint) XFRIGR, A2&7E 41 i & 1]
FRET 45 SR VP g ARG SRS L, IR T
A M2 5 SR A A AT R B st A R, Jerp
G /SHIN yi7 A2 20 i 184 0 (1 DG B 25 B 1220, i it
XTEGF R 7] 25 W I f 5 A I, EGF R W]
LAS5:Gy/G JWIBE 7, AT 40 B AN BE1E NS 1Tk
ATDNAG 8, $5 LA i I8 240 Je 1) A &1 144 B 52 )
A S 3l S RNA T8, $HEGFR %
ik, B9 TS EBEHCT-154 0 L T Gy/G, )
BELYHE, AT A4 1400 1) T 45 W g T 9 4 1D
B fe ). SEGFRAE [ 254 (A 50 45 AR AR &
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(19, 73— J7 AR SE T AR 925044 22 1 E GF R4
0 M A AR RS E AT AE IR, AN — 2D HL R
BEE T I

TESLAZ BP0 1) 440 H S B 42 v, A0 il
I3 e 40 I FEL SR 1 (Cyelin) 40 M o 399 2% 11 M
¥4 EF(Cyclin dependent kinase, CDKs)PL & 41
it ) B3 RO P g AT U R 1 (CKTs). Cyelin
AEE 5 CDK &5 & L UE A1), e HEsh 40 i JH
BATB) SN 2., i CKIs UAE by 30 K7 1) £
IR, JEIRME— R S8, W< B B4 i 1)
WAGE AR, LAER R IR R AR, TR I,
HEGFRIGHHE], ATELS HE T Cyclin D1,
P16, CDK-4/655 K 1R F RN, M5 i fi
e A1 O P4 98 B 5 R T, i A e & T e 1
TR I, e M R A R i #Ed, Cyclin-
CDKs-CK st i 2[Rl #E A3 2L, Rl & Cy-
clinD1. ELLKCDK2. 4%, fibAi 1%L 51
15 IR 1A AR 2 T R R [ A A A O, Wk
1A, 45 H a1 i, EGFRA$ MGG,
HBH 7 (R AL 2 11 5 b ) R i i B DR A
K, KIS TRATE— 2 (5T ).
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