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Abstract

AIM: To construct the eukaryotic expression
plasmids of short hairpin RNA (shRNA) specific
to human cyclooxygenase-2 (COX-2) gene
and observe their inhibitory effects on COX-2
expression in human hepatocellular carcinoma
cells.

METHODS: Plasmids named WBH1 and WBH2,
containing the different sequences of human
COX-2 mRNA coding region, were constructed.
The expression of COX-2 was assayed by re-
verse transcription-polymerase chain reaction
(RT-PCR) and Western blot, respectively, 24, 48,
72 and 96 h after HepG2 and Bel7402 cells were
transfected with liposomes.

RESULTS: The transfection rates in HepG2
and Bel7402 cells were about 60% and 54% re-
spectively. RT-PCR showed that the inhibition
efficiencies of the plasmid WBH1 were 18.5%,

88.6%, 52.8%, 42.4% in HepG2 cells and 9%,
451%, 70.1%, 56.3% in Bel7402 cells, respective-
ly, 24, 48, 72 and 96 h after transfection (P < 0.01).
Western blot demonstrated that the inhibition
efficiencies of the plasmid WBH1 were 10.3%,
80.5%, 45.3%, 39.0% in HepG2 cells and 8.3%,
40.2%, 66.4%, 35.6% in Bel7402 cells, respectively
(P <0.01). The plasmid WBH2 had no significant
inhibitory effect on COX-2 expression (P > 0.05).

CONCLUSION: COX-2 expression in human
hepatocellular carcinoma cells can be inhib-
ited significantly by construction of eukaryotic
expression vector expressing the shRNA. The
maximal inhibition occurs at the 48" and 72" h
after transfection, respectively.

Key Words: Small hairpin RNA; Cyclooxygenase-2;
Hepatocellular carcinoma
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BHE): M4 AREA A E-2(COX-2) AR %
LR 642 8 E KRN A(shRNA) A Az & A #H AR
JkL, IR AR ) B J) & 3 AR B AT S 2m e
#RCOX-2 % 3K 69 7% 7.

FiE: AACOX-2 mRNA%# X4 ARNAF
W b, HEShRNA A KA H AR R AEWBHI
FaWBH2, & 8 & F B Ao 5 35« AT S
Mok HepG2AnBel7402, #) A i 45 % 5 4Bl
4% B[ FeWestern blotik 431 WL E 7 vk 4n fiL4:
F 524, 48, 72,4796 h COX-2 mRNAF= & & #)
Fk A, A A k) 2R

ZR: Fi¥fEHepG24 i A2Bel7402 48 it & 64
g F 534 F160%F254%. WBHI1 5N 4 e
24, 48, 7274296 hJs, iF 45 F R A Babk B A
MCOX-2 mRNAF A4 & HepG24m Ao
#) 4 18.5%, 88.6%, 52.8%#42.4%(P<0.01).
Bel740248 245 3] A 9%, 45.1%, 70.1%%=
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56.3%(P<0.01). Western blotik# 0 & & &
A4 % Hep G240 i 5 %) 4 10.3%, 80.5%,
45.3%%239.0%(P<0.01); Bel7402%8 i, 5% A
8.3%, 40.2%, 66.4%F735.6%(P<0.01). Ji#:
WBH2 % COX-2#) & ik X% % (P>0.05).

it A3 ACOX-269shRNARE & 2 4F 5+ 49
B R BT 40 B bk 09 COX-2 &4 . HepG24m
JoAnBel740240 1L 7] VA48 hFn72 hip#h] 2R
R 2.

FEET: SR FIRRNA; COX-2; FREufuE
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JHIE R R AR R et 2 & 2RI .
R4 AF-2(cyclooxygenase-2, COX-2)1E N i
IR A O R b () — > R, 7
SRR R R ERVERS b A A
MR COX-27/E M A b Bk ik, ]
COX-24M il 371 fie 40 o1 I e 4 i A= A 45 5 L0
TP A A R S LT 356 R 3 (8 1%, RNA
FH(RNA interference, RNAI)Z TR H I
— PR ICER B, AR, R BEL R i R
i sl 20 2 rh S BUSAR B I ARk, HT e
T A R D fg . RE A B MR A R F
FE BATFHRNATREA, WiH i 2 4 id
ACOX-2 mRNAMHL R IARAEERNA(small
hairpin RNA, shRNA)F TR 24k, 155 AN
[F e A M A, LN COX-24R B K5, [F)
I ER IR FHRN A HE A E A i 2 DRV 97 1)
— P IT.

1 #EREA

1.1 4 pGenesil-1)iiki, #5234 K H FDH-
Salld H i Em FE AL TREFEAR A A, BRI PEAZ
1N VIE§BamH | , Hind 111, Sal 1, Pst | , TAZ %
1% T R W A Ta q i I B OOE 524290 TR B
N, T4 DNAZEHEEE HNew England Biolabs,
8 I [P AT 791 2 RN B ok i O ) e | 7
B AT, SEATTRDN A FREE LR AR
WIBAA PR F) A . BH 3Tl T ki et PET™I
BHBiontexA ], COX-2, actinFH AL T[&E—
PUFIBR AR EE bR S 5T 1L =F1g Gl [ Santa Cruz/A
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. N 40 o kkHepG2, Bel7402 fi 4k A L5z
¥ = B, AIH 5100 mL/LJR2ZF 3% (FCS)I
RPMI 1640%, & 1-37°C, 50 mL/L CO,J & #ih
g%, B WIS AN A KB L, R52-3 di A ARAR
iR

1.2 ik HRPEshRNABTF R g ok A
ACOX-2 mRNAZ%i i X 1) U % 5 (AUG)
T FEPAU “AA” CBEEY T, %
KB RN21 ntsiFH1, 239 h5-AAGTGCG
ATTGTACCCGGACA-3', 5-AAGAACGTT
CGACTGAACTGT-3', Al il —4& Ak 5
PEF%: 5-GACTTCATAAGGCGCATGC-3'
ER I TEX L, JF R HHBLASTE M HER 5
U At A YRR DR IR TR R L 4T A R vt O
B 4 IS shRN AJP 41 (DN A FL g
+Sense+Loop+Antisense+Z¢ 115 %5 +Sa/ | +[Hind
I, 75 5o Loop A ML 1{5 5, PufiHE
N BREIERZIR N V)i BamH 1 FHin dIFR 5 i
DIakAE. ok g i Py 4 ¥E P H1 . P4
5'/GATCOGTGCGATTGTACCCGGACATTCA
AGACGTGTCCGGGTACAATCGCACTTTTTT
GAATTCA}3'; 3'{/GCACGCTAACATGGGCC
TGTAAGTTCTGCACAGGCCCATGTTAG
CGTGAAAAAACTTAAGTTCGA-5'. [F412:
5'.GATCOGAACGTTCGACTGAACTGTTTCA
AGACGACAGTTCAGTCGAACGTTCTTTTTT
GAGCTCAR3'; 3'-GCTTGCAAGCTGACTTGAC
AAAGTTCTGCTGTCAAGTCAGCTTGCAAG
AAAAAACTCGAGTTCGA-S'. Bt} 551
5'/GATCCIGACTTCATAAGGCGCATGCTTCA
AGACGGCATGCGCCTTATGAAGTCTTTTTT
GTCGACA-3'; 3-“GCTGAAGTATTCCGCGTAC
GAAGTTCTGCCGTACGCGGAATACTTCAGA
AAAAACAGCTGTTCGALS'. £ ik ¥t
WEEDNA, B K%, EBamH 1 FlHind T
HFkipGenesil-17E$, FALEZ A0 M. Bhik
SeBEY Y, PORCEREL, PRAITE %R N DIESal T Al
Pst 1) %52, St 4L FORCI 3 (i),
RUEFE IR . P01, 249 TR E A Ok
% JyWBH1FIWBH2, B 14X} ok iy 44 W HK.
1.2.1 zafnst 3 KiHep G240 i FIBel740240 o 4
100 mL/L FCSHIRPMI 164055 773 i 45
FFe. AT R IR AN o) e R T e fL s
ML, L2 X 10740 M, b 05 77 S K ) i )
WBHI1, WBH2FIHK 3% ki 73 7 % G 4il iy, #5
VES MR AR et PET MG Y F-HEAT . H—iR3E 0

AT B 5

Al Ar R4 % 8
COX-247 4] 7 5
IF A OB & LAY 4F
FFrEArH], HAk R
K R W i
— & 0 e R E.
RNA F #.4k 4 4%
Sk TR R R
KR R, BAT
LEATARS
B P R R A
PR R S0 BT 5.
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mAARE RS g 100 UL 150 mmolL NaClE 12345678 9M
COX-2 42 I 9 41 e . 3
w2k, B SR IMAGFAjtPEI™ 6 uL, 11100 pL i

JE A COX-2 47 %)
7 A 2 ) I 95 4n
je k5t iFF
rTAT. eHR
i#A) R IR A
B8 COX-2R 3L
RNAH K £ 47 4)
COX-2% ik 44 F
B, T 3 AT S
mpk £ %k 5
BSUFE M3 R
B & 57 FBAR L,
RNA F #4 R 2
H A A dpH 4E R
T, HFHBE

=3

=1

150 mmol/L NaClR & k. Zi w4511 Tl
'HS min, PIAE AR S G CE 25 min, 7E64L
B AL 200 nLIB AR E 774 h, B
o3 TR AR S T S0 UK e Qe it B o 5
WAL, A 44 S N AL, WBHIE YL
H. WBH2HE Y4 . HKE Y. SEAW3IE AL,
TAN LI E 3R, Y48 h, T BB
WE10 20015 WL BT T 4 (05 6 11 40 i o 4>
ST 11 4 LA BT kg & A e R
1.2.2 COX-2 mRNA &Kty & 4 YLJ524, 48,
727196 h, HITRIzoli% 7y Hil & MU 20 40 ffd v A2
RNA, RT-PCRZ4) | #COX-2 mRNA, COX-2
5115 -TCAAGTCCCTGAGCATCTAC-3!,
RS 1#5'-CATTCCTACCACCAGCAACC-3'.
PCRE N 444 494°C 5 min, 94°C 30 s, 55°C
30 s, 72°C 45 s, HISAMEI, PRI LR )572°C
6 minfE{f, § 39 F B8 488 bp. B-actin iy
Z I, B-actin Iif5 ¥4 5-GAAACTACCTTC
AACTCCATC-3', Fif51¥45-CGAGGCCAG
GATGGAGCCGCC-3', PCRyZL N 4 1F 494°C
5 min, 94°C 30s, 48°C 30's, 72°C 45 s, JL354MF
R, TEIRE R E72°C 6 mindEAi, 359 1 B
219 bp. PGS o/LEG IR BB FE KRS,
It R AU I R AR R G HR I % 4% TR K
FEAH, LA4HCOX-25 H  p-actin K FEAH 1 EL A
h A% 40 L H COX-2 mRNA A X 25
1.2.3 Western blotix*FCOX-2%& & £ ik & %
P )24, 48, 720196 h, WA Bk #4140, W1k
S N TIPS ) 20 B 2L AR, & 0K 130 min, 4°C,
12 000 g &5, T EIEWRHFATHR A E &, A
50 pgH A In#VEEME S, 100 g/L SDS-PAGE LK
Y8, R EPVDFIE L, #50 o/LIIET 3 (1)
Tris ERA W E 412 h, IMACOX-2FH LN Z wifE—
Pr(1 © 200), 4CHEE A HE 2000 Tris#h
ORI 3 IR, I B I S8 A b i 1) St
FP0(1 2 2000), =il FFE L h. (b2 ROGE
(ECLE) 464 . actinfF g N 2. TH-SEHLIHE K
B, W% 4l AR K FEAE, DL 4COX-25H
Fractin K SEE I LLAE 0 #4140 COX-28
EERS =

Bt A0 PCRIE M Western bloti: fIT #5341
MR 47, K H 32 [E Biorad 2> 7] Quantity One 4.0
BG5BT 4R A AT 434 70 B, K HISPSS 10.04%
TR RLEAT PR IR 25 7 22 40 #0T

1 EAFRNEBERE. 1: HK Sa/l; 2: HK Pe 1 ; 3:
HK; 4: WBH2 Sa/ | ; 5: WBH2 Pse | ; 6: WBH2; 7: WBH1 52/ 1 ;
8: WBH1 Pst | ; 9: WBH1; M: DL2000 Marker.

2 R

TATVILAG B3N FALTORL, 2 5 9 4% #0741 1)
YT WBH1, WBH2 A B X} H ORI HK. kL
pGenesil-1RE% Wi Pse 1T BTBEY), 146 H 3L A
F B2, Pst 1B SR, ANaedlpse T
BgY). pGenesil-1/74 1 T5Sal T (EEYIA ., 1E
AR H AR BUE, AT T —ANSal 1
(BRI i, 54 N IR, stfewiSal 1 1)
H— 2529410 bplf 4%, FAshRNAK L GOk
WBH1, WBH2RIHK ¥ REHiSars 1 By, i ARE
hiPst T EED), B4 N E A 0 BORL(E ). JToRE
T B A gL SR (LSO B AR D, B 4L 548 hik
BB T LL10AN 20015 ML EF T 45 4% (15 6 1)
20 M o A AN M T e SR J R Hep G2
MW BHI AL 4] . WBH2HE YL FIHK # YL 21
GR35 4160.20% = 1.95%, 60.30% =+ 1.00%,
60.84% 10.05%(/512A-B). Bel740241/liWBH1%%
Yoo . WBH2H: YL 4] FITH K% Yo 24 e Y R ) )
$154.19%+1.09%, 54.10%+0.83%, 54.21%+
0.78%([¥12C-D). WAKAH M3 2H W) % Ge % 5 T e it
275 3 (P>0.05).

2.1 shRNAXCOX-2 mRNA & & 69 % va UNR
17, Hep G241 i W BH2 % Y 40 HHK i YL 40
COX-2AHXF ik 584537 250.607 £ 0.054, 0.610
+0.041, 525 [ XE41(0.614+0.048) EL i T &5
FXEF(P>0.05, FI3A). #4524, 48, 72, 96 h,
WBH 153 20 COX-2AH X} ik & 73 51 5 0.500
+0.012, 0.070%0.023, 0.290%0.010, 0.354+
0.018, 525 X R 2 Lb A 3% 2 5+ (P<0.01,
3A). 24, 48, 72, 96 hiil #4537 k118.5%, 88.6%,
52.8%, 42.4%. JiohiWBHIX}HepG24il fi COX-2
mRNA [ EKIE A48 hivf [a] g il de i, LLS
BN B, Bel740241 fg WBH2 3, YL 20 5 HK % 4t
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2 ANFFERIREVERBER(x 200). A: HepG2AUFE4L548 h, YOIC B IME:: B: Hep G2AIARRIMIEF, W EDLL; C:

Bel74024MH3 #5515 48 h, 52 B HEL D: Bel740240HAR R RET, &

ZICOX-24HX FIA F 4353 20.720£0.018, 0.723
+0.020, 575 (AR 41(0.726 £0.024) EL T i
F#57(P>0.05, K3B). WBH 1% YL2H COX-2H %}
Lk w4 )°50.660+0.020, 0.398+0.014, 0.217
+0.031, 0.35440.038, 521X AL LLRH &
FFF(P<0.01, EI3B). 24, 48, 72, 96 hiik|=#% 4}
°49.0%, 45.1%, 70.1%, 56.3%. FURIWBHIX}
Bel740241 fiCOX-2 mRNA [{] 1A LL72 hilf ] £
(A 2 a5z e, DA 283 .

2.2 shRNA*COX-2% & & ik 8% COX-21E
SDS-PAGE#Efi FL ik H1 3 K 4 72 kDafl174 kDa
465, R 1FTR, HepG24H I WBH2#: Y4 5
HK# e COX-2 8 AN Kk 5843 1 250.397
+0.011, 0.403+0.017, 55 AX 2 0.415+
0.023) A LL TG 8 2% 22 5(P>0.05, E4A). #44 )5
24, 48, 72, 96 h, WBHI1 % J+41COX-2 4 [ AHXT
LKk w4 1°50.37240.007, 0.0814+0.015, 0.227
+0.017, 0.25340.008, 575 F1X 4L LR B
FHEFP<0.01, E4A). 24, 48, 72, 96 hliH /)
1°810.3%, 80.5%, 45.3%, 39.0%. Bel740241 i
WBH24 JL 21 S HK YL COX-2 8 AN ik
50 °50.5204+0.011, 0.523+0.006, 525 (%
I8 2H.(0.526 +0.007) A1 Lb 6 &5 3% % 57+ (P>0.05, &
4B). #:Y)524, 48, 72, 96 h, WBH1 41 COX-2
B A Rk 43 7 8 0.482£0.014, 0.316+
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A1l 2 3 4 M 5 6 7

(488 bp)

B-actin
(219 bp)

COX-2
(488 bp)

B B-actin
(219 bp)

3 AFFEMRCOX-2 mRNABIZRIA. A: HepG2; B:
Bel7402; 1: 24 h WBHI1HHL4; 2: 48 h WBH1M54u4H; 3.
72 h WBHI5YY4: 4: 96 h WBHI1EEHYH: 5: 48 has (3R
ZH; 6: 48 h WBH25%442H; 7: 48 h HK¥%442H; M: marker.

KX &M E
Yo A ACOX-2
mRNA# 42 & &
K AEERNA W TR
BEAK, SFHEA
) I 5 2 Bk,
WA 3 COX-2
Rikehom, Ak
—F A K COX-2
5 AR ey AW ¥
H P BRI 95 6
B &7 RET %
IR,
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mEaARH # 1 shRNARIHepG2ABel74024BIECOX- 248 T A BHISAN

RNA-F#(RNAI):

A A R EERNA

HFRASFEE . - WBHI

M F R mRNA B R L] EEXR HK WBH2

51 4 B 40 & 24 h 48 h 72h 96 h

R A mRNA HepG2 0.614+0.048 0.610+0.041 0.607 +0.054 0.500+0.012° 0.070+0.023° 0.290+0.010° 0.354 +0.018"

Bel7402 0.726+0.024 0.723+0.020 0.720+0.018 0.660 +0.020° 0.398+0.014° 0.217 +0.031° 0.354 +0.038"

£8 HepG2 0.415+0.023 0.403+0.017 0.397 +0.011 0.372+0.007° 0.081 +0.015° 0.227 +0.017° 0.253 + 0.008°

Bel7402 0.526 +0.007 0.523+0.006 0.520+0.011 0.482+0.014° 0.316+0.014° 0.176+0.014° 0.340 + 0.007"

°P<0.01 vs TENWIBAE.

0.014, 0.1761+0.014, 0.340+0.007, 525 4%} &
H LA W3 2 F(P<0.01, KI4B). 24, 48, 72,
96 hIHIZE 43 51 418.3%, 40.2%, 66.4%, 35.6%.

3L
IS B I AR A0 A AR DU 0 TR T BT 51 IR 35 1) %
e, HARECOX-1MICOX-2FIE R, COX-2
ST S A, AR S B SR KON, T H.
ATk A0 A A T R R A
T RGN 2 5 g (1 & 2R R R Jg el R, H
TR, COX-2MFRIETAE = /A i 447
o T AR TR AL, R 4
AT G, IXFNAE o A e 4L 2 5 3Rk
076 330 R 0 P AR A A I AL 430 AR R A, 42
INCOX-2 R IR HEAE i R AR (1 BB B
ASTERE R B AMIFIUIE BRI, FCOX-25E A
JTURE e G JFF9i 40 Lk R B 0200 2 T 9 40 i 1
B, HARILCOX-2M1id BERIA W] i T Akt IR L,
H B RAAT S AEThr308, #EMICOX-2r] fEil it
Akt/PI3KAE 5l % i A M. Cheng er /™y %
HB VA I s B 70 B, COX-211 3k 5 1.
BN A KR P (VEGF) 3 IA K Jigg i 4 2%
FEMVD)HIE, 7E4f F COX-24M#I7INS-398 )5
PGE2 X VEGF#RIA T, IMAHIFIEZPGE2F!
PGI2H] H INVEGF 4k, #EMCOX-21] fgid i
FEAERT IR Z L VEGFERIE, HINOR A= 145 7
%, Z 5 MR e A kR
RNATHEUT AR AR — R BoR, L
J5UBE I ) OUEE R N AR S A 5 3 B b [ 5
mRNAJFFI B AR, BHIT A Py i DR ) Rk
B TFRNATHHEA SR E—, Hird
AR Ay — ol 7 FRLAG 25 00 ARk DRI R B L. g
e — N2 R EZMEZ D BRS 5, I
I8 A DGR DT 1) e R0 B8 4y OB i I 0 R
55 40 AR S R ). A A A B B
N FHCOX-2 XRNAF REMHICOX-2%

4 AMFEMIECOX-2FEBMIERIL. A: HepG2; B:
Bel7402; 1: 24 h WBHI1¥54L4; 2: 48 h WBH1554L2H; 3:
72 h WBHI1$G44H; 4: 96 h WBH1FE4LH; 5: 48 hZ3 %R
2H; 6: 48 h WBH2F54LAH; 7: 48 h HKFEHLA.

IEI TRV, AT PO 40k 1 A= K.
NERATRIER G FBARL, RNATHHA
ot LI DRI £ F S 8, e S S Y HAT R
1, AR L EIAG SR RN A A6 8 410 i
COX- 2RIk MR, Kk, ABFAEHRNATHL
FEARMI AT FTCOX23E P [FshRN A ELAZ R IE K
RWBHIAWBH2U, YA ) 4L FERE 1 AT
FEdN IR 2R O Hep G241 L A oh 73 AL 1
FEIBel740240 i, 43 AEAS R ) 5 AmRN A
MR A KL ECOX-2 3 i, 9206 2%
W, B 41 i Mk Hep G2 K Bel 74024447 COX-2%
i%. WBH1SUKE 4 Hep G241l fECOX-2 mRNAFI &
1 2 IA IR 1) 2 43 771 T 15 88.6% F180.5%, 41l
WA IITE48 iy, TN T Bel740244 1, WBH1
SR COX-2 mRNAFIER 121K (141 2 3]
Alik70.1%H166.5%, FIHIZLAAAET2 hik . PR
0 360 1 A7 Z80A I B T 35 W] 4 RF AE48-96 h. X
A [F) 240 Je AR D) 0 1) 280 PR AN Ti], 2% B8 kg AN [) 4
MRk HH U6 8 1 % 5% )5 RN A B2 F 0 A48
1) 250 A7 AE R 22 S5, AT Ik o o 8 &4 ) 90 )
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R AWANE. PRGN I G A 48 e 40 1) Ry expression correlates with local chronic inflamma- W @& % 44

60%, 54%, TMCOX-24PHIZnl ik FiksK -, ¥l
AR FH mT DAZE 40 ) ). e Ak, o e 4y
A4 1 T3 40 B A o1 v 0 B i) 2 o A 1 9
S0 OB GG, HEDshR N A ZUA% 2 ik S A 78 A
[F] 43 A4 D FET 9 4 M Py 2 s aod 2 A A 25 S A5 30
o R T PR TR AN ). 1 [ 4 4 A5 C O X-2
shRN A TR W B H26S P R4l L34 JE TR R0,
VAT H0BON 5 PR S R i A G

B, AT B X COX -2 R
shRN A B K IE B AAWBHIU PR AS [F] 1L 2
JEE (% P9 4 M AR 3 A7 B R A E L, i — 2D
W5 COX-255 JFF I AR ) 2 R 1 e e 1 5 TR
TRTTHRAL T S50 A .
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