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Abstract

AIM: To study the effects of overexpression
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of homeodomain-interacting protein kinase 2
(HIPK2) on the expression of cyclooxygenase
2 (COX-2) and B-catenin in HCT-116 cells, and
to explore the regulatory effect of the HIPK2
gene on angiogenic factor expression in human
colorectal cancer cells.

METHODS: The pEGFP-N3 vector or pEGFP-
N3-HIPK?2 plasmid was transfected into human
colorectal cancer HCT-116 cells using Lipo-
fectamine 2000, and untransfected cells were used
as normal controls. The expression of VEGF (vas-
cular endothelial growth factor) in cell culture me-
dium was detected by ELISA assay, and the protein
expression of f3-catenin was tested by Western blot.
The COX-2 promoter containing plasmid pGL3-
basic-COX-2 was co-transfected with pRL-SV40 in
the three groups above. COX-2 promoter activity
was detected by dual luciferase activity assay, and
COX-2 mRNA level was determined by real-time
PCR.

RESULTS: The pEGFP-N3-HIPK2 group and
pEGFP-N3 group had the same fluorescent
level, and there was no statistically significant
difference in HCT-116 cells. The VEGF expres-
sion was significantly inhibited (857.54 pg/mL *
65.04 pg/mL vs 368.32 pg/mL + 98.82 pg/mL, P
< 0.05) after pEGFP-N3-HIPK2 plasmid transfec-
tion. COX-2 promoter activity and mRNA ex-
pression were significantly lower in the pEGFP-
N3-HIPK2 group than in the pEGFP-N3 group
(75.467x10° + 18.666x10” vs 266.407x10” + 40.902
x107, 1.07x10™ £ 0.32x10™ vs 3.48x10™ + 0.64x10™
P < 0.05 for both). HIPK2 could inhibit the pro-
tein expression of -catenin but up-regulate p-f-
catenin expression.

CONCLUSION: pEGFP-N3-HIPK2 transfection
significantly increased the expression of HIPK?2,
and reduced the transcription of the COX2 gene
and VEGEF level in human colorectal cancer
HCT-116 cells. The mechanisms may be related
to the inhibition of COX-2 and B-catenin expres-
sion in cells, and regulation of B-catenin-COX-2
signal transduction.
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B A5 B R 25 M BoAe ZAF AR G 3B
2(homeodomain-interacting protein kinases 2,
HIPK2)A W & 28 JT £ 5P HC T-116 48 L 2R Ao
#2(cyclooxygenase 2, COX-2)% B-catenin & iA
8%, IRITHIPK2 K B 3t A 25 B 1% J% 2m fiel oo
BT A B AR MR AR R

Fik: KA R R AR pEGFP-N34=pEGFP-N3-
HIPK2 R kst e AL A M mie, o5 h %
20, HARF B AHIPK2 R 20, ELISAk#
M 2m 3 Fik F A A KB (vascular
endothelial growth factor, VEGF)# & i&,
Western blot# ] B-cateninx & & X H L. £ L
H3Z8 AR R B 5 S COX-23 K R B3 T
#pGL3-basic-COX-2/5, W& K & B i MAs
MCOX-2)3-F &k, Real-time PCR#& M
COX-2 mRNA# & ik KF.

%58 HCT-116% i ¥ pEGFP-N3-HIPK2 &
k200 K Rk F 5 BAR R APEGFP-N3
M RAFRKR—K, MAMILLH T E
. ##pEGFP-N3-HIPK2/f #./5, HCT-116
ML A VEGF &) &5 & af BB 41 49857.54
pg/mL+65.04 pg/mL%1%£368.32 pg/mL
+98.82 pg/mL, &R LA %itF &L
(P<0.05); COX-2R 3T & d = HAKLEH
266.407 X 10°440.902 X 10° F 4 £75.467 X
10°+18.666 X 107, #4248 vt LA %ot 3 & 5L
(P<0.05); COX-2 mRNA# At & ik B d =
R #93.48 X 107°4+0.64X 10" Fif £1.07 X
10°4+0.32X 10", HAM LA %t FEL
(P<0.05). Fl &, Western blotzs R 2., HIPK2
o] B 2 4K 40 I B-catenin®) & & KA, L4
JitL. 4 p-B-catenin’k & 49 F A .

#5i%: pEGFP-N3-HIPK2 7T % 2 _LiAHCT-116
4n JRHIPK 2489 £ ik, B% TFAAL B & mie
COX-204 4t F %3k B VEGF# £k K-F, HA4E
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FAAUH] 7T 565 H 474 49 iLC O X-2 & B-catenin
&k, 7% B-catenin-COX-212 5 2§ 4 £.
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1.1 A4 A4 EHEHCT-11640 Mo (0% [ =R
2 le AN IRIE), 1R IR T 5 10%006 48 Mg
FJR/MINI 164035555, H T 5%C0,. 37 CK
LRIV B (A5 7R T 15 9% pGL3-Basic-COX-2
E4L kL. pRL-SV40 Z ki, pEGFP-N3
AR e NHIPK 25 R T A FbipEGFP-N3-
HIPK245) Hy b ifg A 1 24 K27 B e B O B e i e
S E R, HilyMaxE Y g k(0 H H AR
1AL WFFTT); AVEGF ELISAIR 71 &(24 [#Bio
Sources A A]); Dual-Luciferase Assay Systemijfl]
£ (ZEEPromega’y #); Rnaisoikifll. RNAK X
il f . Real-time PCRIAFI & (H ATaKa-
Ra’\#]); BCA Protein Assay Kit(HyClone-Pierce,
B9 23225); Prestained protein marker("gf 2
7], $3'5: SM0441); ECL-PLUS/Kit(Amersham
NHE 525 RPN2132); B X2 Fr(Kodak 2y
F)); XERN T WA (i e e AR R ), X2k
JE 7 s R (g e e AR RE) ). N T LA
B TAES G INIESCOA ], SVE-6A1), G\
AN E O LS [E Eppendorf/A 7], Minis-
pan), & 3 EHA B OHL(HEE Eppendor /A 7,
5804R), L5 EEPCRIX (5 F Eppendor A A,
Mastercycler Ep), %¢ )& #PCRAX (K E ABIA F],
Prism® 73002%), E4) 3 606 e v (18 [E Eppendorf
AF], RS-232-C), kil 7K V- (#8 [E Sartori-
ous Stedim Biotech/A 1], CP225D), F#Ar{i (3 H
BioRad A ], 680), 12 KOG (S EPromega’y
A, GloMix 20/20), %)6H1E S Ei(H AOL-
MYPUSA #], CKX41/U-RFLT50), CO, 3% 7548 (2K
[ERSBiotech’A 1], GALAXYS).

12 Fix

1.2.1 @i NG EHMEHCT-1164100, H&
10%/MN- L% M ycoy's SARGFRFET & TR
S E5%C O, MRS 37 CHAG i MLRE
I, BF12RAEAR IR ALARI, W BRI 55 TR,
Inam AR AL mL, VAR B, TR IR
BRI AT R, A FC 5 2 MR T il B 1
T, EOGT H5 AR AT 40 PR T S

1.2.2 pPEGFP-N3-HIPK2 it 45 4% % tm fiu: ¥ Lid
IR IR 45 R HCT- 11641 M BEHL 7k
AU AR TR AL, EAL R, S g
TR NS [ (0 R EAT IR IR (1)
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pEGFP-N3(n = 3); Q)EALFikidl: pEGFP-N3-
HIPK2 (n = 3). #£1.5 mLA 0 i e 45 i
PRL(1.0 pg/fl). H QLR A Hily-Max(4.5
uwL/AL)Y AW, Bt i G ORI RS 22 AN 55 I3 A
LR MIMycoy's SARFFRAEH, IRE5), ARG
Va5 NG AR, AL E S min. SE MG
WAL, A HRAFE20 min, F50R 5 IE
FUAT 856 ARG E MBI 20 s g, 78
37 C 5%CO, R F-40 h459724-72 h, 968 E
BT TSR G L5 R IR IR TS L.

1.2.3 pGL3-Basic-COX-2B 3 F 4 34k
HCT-116%8 fe: ¥557% T 5 10% 87 A= 4= L7 |
100 U/mL5# £, 100 pg/mLEEE ZMycoy's
SASEAREIRIL(3T C 5%C0,. M)A
S H AEHCT-11641 bR, %1 X 1041 /4L
(1 52 75 24 FL AR 4 b g H A K I 40 e, A
37 C 5%COBEF-M TP i i 77, 12140 % 5L
L F60%-80%. K b i H MBS 7% 1) N 4 H i
HCT-11641 M Bl AL 73 A %) AL 24 ok Ak 34
1. EAFRAEERAL, Z3 4 W R AR A
[ (1) JTORE R AT IR I 26 G ()X R4 H% Yep GL3-
Basic-COX-2FURiFIPRL-SV40 N 2 Jithi(n = 3);
Q)BARFTRLAL FEA : 4 %kpGL3-Basic-COX-2/5t
Fi. PRL-SV40N Z ik fMipEGFP-N3Jitki(n =
3); 3)FEALFORALFEAL: 5 YepGL3-Basic-COX-2
Jitki. PRL-SV40/ 2 itk fllpEGFP-N3-HIPK2
T ki@ = 3). & IR AU — 41 i dh 5%
Py NCOX-23: M i 5)) 1 T4 FUREFIpRL-S V40
WS TRL, AR ERZL 43 ) 0% Ap EGFP-N3 %k
A TR A EGFP-N3-HIPK 2 41 JiU ki, #4448 h
Ji A5 A 25 5 YA DN % 2H 40 T ) L0201 35 g
TEPE.

1.2.4 AL % b R4 m U3 B E i 5 ik
244K HF Y p GL3-Basic-C OX-2 7 41 Ji bii I
PRL-SV40A 2 F ki [HHCT-11640 i T4 443-5 h
JE W TR/ IR AR /My coy's SAE A, PLog4s
Bk 2 U IR o e A AL A0 B oINS
TanllIA 4. 8. 12. 16. 20 pmol/LiJMycoy's SA
Rk, Al as fL, 481 5%C0,. 37 CIH
R RFE P KT 9224-48 h, — B TH5 9748 hJg AT
U5 2% BT PR 0 P X% O 38 Pl A U
K EPromegas 74t Dual-Luciferase
Assay System i GG, 73 K Rt 3
e P A ok AR B 58 00 2 B AL, P 43 31 1 LE A
(RLUI/RLU2)BPA] [z BRCOX-2FE R i 2 11 %%
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1.2.5 ELISA R 48 i35 ik F VEGF 89 & A
HUH G TR0 A KW N 45 s HC T-116
20 1, 0.25% 114 [ £ 11 T A 155 77 R 0 1) 40 B Ak,
FE10%/MNEIMLE FIMycoy's SAR: FE MR
i, P I S A A L ARV, 7 A TR AT S T
NI 21 X 107/mL, PAAFFLS00 pL i) sl
T3 24U 40 s TR, BT 5%CO0,. HEANE
[ 37 CREFRM R, K240 h I N85 H
A CT-11640 2L 2 R34, B4 AL: (1)
25 PN IR NS RS 3R (2)pEGFP-N34:
HYepEGFP-N3 ikl ; (3)pEGFP-N3-HIPK24: %
YepEGFP-N3-HIPK2 it % [k /321 J Bk X}
Y TpEGFP-N3. pEGFP-N3-HIPK2 T ki
R AL P24, 48 h. AR A FI R AUS, KBEAL
A R TR MR 1.5 mLI B0 T,
5000 r/min{2.0>5 min, FFFL&I100 LB TR L
T, FR AP A D B TELISATEAT I
YN 15 7 VEGF IR & IA T .

1.2.6 Western blot# & & & ik : 40 SE AHh
P& WIEFRA B 4 i, 57 25 40 s 97, PBS
YEIE2IR, 3+ APBS, G & A )2 X Lysis
Buffer, &% T4, KFE 5 AEpiEHh,
UK SR A D 10-15 min, 8P ACREASCRA R 40
(200 WHLaWK, BEIKS s, [HFE2 s), 4 C, 12000 g,
290015 min, B RS, WA RS, SRR
FIAUR T N2 ne/ul, -80 ‘CARE#& M. E
FERE S BEASFE S U [R) S B i, InAAH
[F A TR ()2 X loading buffer FREZEMR, R )G,
WK #5-10 min, 4 CA7J % H. SDS-PAGE:
s AR H I 1 431 R /NG A [k
e, FAE: SERHRE L 5, thERT, kg np
WO Ve EREAL, K& L IR S B FE HLK: 30
mAFLYK2 h. s BN AL): Fvk 4 R A, 16
R R E, 154 'C. 400 mATER A R
4120 min, K8 B BIPVDFE b fui i
(P B 5% 24 5 I TBS TH )
FHildE FPVDF hsi4 CER; Q)—hiaE:
BB UA, X5 5 B P P VD = i
W E2 hokd CREA; 3)Pe/: TBSTUEMIZIX,
K10 min; (4) YU E: T E HRARRAE NI —
YU, Fi P HPVDFEIE2 h; (5)UL: TBSTHLAKS
IR, £%10 min; (6)K F Amersham 2y 7] ECLAplus™
Western blotting systemiA & 1EAT 2 (4; (7) X
RS ARG B AT, R4S WoR AT IR
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1.2.7 Real-time PCR#&MImRNA %% : F{RNAisols
FIFRIAN LS RNA, #fi#1-40-60 uLIFIDEPC/K
th, 155 “C-60 ‘CIRE 10 minBhigs; RAMMEIGE
VI EA sq0 0501, HEFRNAZEFE(1.8-2.000 7]); H5
B LL TR EIMAZI200 pL EPE T, IR
¥J%]: 5X PrimeScript Buffer 4 pL, PrimeScript
RT Enzyme Mix [ 1 uL, Oligo dT Primer (50
umol/L) 1 uL, Random 6 mers (100 pmol/L) 1 uL,
Total RNA 4 pL, Rnase free water up to 20 pL, X
W4t 37 C 15 min, 85 C 5 s, RIVAER TG
cDNAfRAFF-20 'C. Zt3E HPCR: RH] A I
GAPDHMICOX-2HEM B i 5 |WIAHRET, 1 ik
cDNAZF LR AR ISR T, BN HER
124~ fL: Forward Primer 0.4 pL, Reverse Primer
0.4 uL, Probe 0.8 uL, cDNA 2 uL, Rox Reference
Dye 0.4 uL, Premix EX Taq 10 pL, ddH,O up to 20
ul, RN At AT 95 °C, 10 s; A8 95 °C, 5
s; 1Bk, T 60 °C, 31 s, 40MEFR, Frid 2
Hidhi R ABI 7300 SDSEAFSH7. HHXTmRNAZK
AP B FEARIHI A mRNASKIL, fE
EARHIRE AL H N EE G APDHARIA K AR
HEAL I B W AR RNA R & RIAENEE i AR A
AR MRNAZRIE AT U LR A5 A
HTmMRNAE L =27, (ACt = LK Ct{-GAPDH
Ctft). L\GAPDHAE RN Z, [AII LLIEHHCT-116
A0 M FH O BEAE, 5 4 mRNA R IE B R IRIE
HHCT-11621 L FINA (N = 27hiacyp hikac |
SitF A RAHSPSS18.0 L H 4 v
SRR AT v, P AR 2 EeE Dlimean &
SD&IR, Z AR SR 5207 250 i 4%
H P LR i Student-Newman-K euL st 4,
Y1 ) LA FHAAS 6. P<0.05 0 22 AT B i 2475 L.

2 5

2.1 TR ENSAL AMZEMIHIPK2 & ik
89 % om i BB B 1 IR IR TORL B Qe R R,
pEGFP-N3# 44 itk 5 pEGFP-N3-HIPK2 5 4] Jit
by NG5 H I HCT-11640 924 him, H%t
155 S P B WL S A 2 (e e R BB L. &5
SR E TR, HIPK23E DR 541 7ok i e 40 i
12 high v DU 52 30 40 fu 8 2 .98, 55 g
pEGFP-N3Z AR JFOR 2 AH L, HZik s R T W
il = L (P>0.05).

2.2 HIPK2xt A 45 & W & 4 JV E GF & ik 9 3
FIAE R IE R IR0 B KN 4

WA # B 5
HIPK2 3 W CDS
Bl Rk ke A
& AR m e,
ZILHIPK2 & B
FAREREA
% B W J% 4 B
e kR, T
HHCT-116% e
VEGF#9 & & K
T, BRI A A
2(cyclooxygenase
2, COX-2)R2 %
FAmRNA# &
e, 5t TR e e
73 B-catenin 9 &
G £k, R p-B-
catenin& & #5 &
ERF.
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4R B AHIPK2
AR EUERE
pEGFP-N3-HIPK2
EX VSN T
4m i, WL 5T
J& 2m L B-catenin-
COX-24 %8 %
a AR A, R
HIPK2 3 B s+ A
45 B B S 4 e o
EHARTF AL
AR, s
LA A&
W AE A Y S F R
FAEEIE R R IR,
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1 pEGFP-N3-HIPK2E4ARRIFE AL EBEDPHIRIX. A: pEGFP-N3FHt; B: pEGFP—N3%%)(; C: pEGFP—N3—

HIPK2FF; D: pEGFP—N3—-HIPK275 ..

HCT-11641/f1, 73 hIEH 4l pEGFP-N3#{k it
FiFE YL . pEGFP-N3-HIPK2 F 41 Jii ki 45 Y4,
K F BH 57 i AL 23 AT 5 TR AL B %
PepEGFP-N3% 14 JFoki f1%4 Yep EGFP-N3-HIPK2
FEYUTRL. Y5 IEH R 24 h, WA L3,
K FHELIS AT A SA Aol 40 i 55 77 H VEGF I
WRE. g R WER2 TR, 25 AR IR A B4 2
A TR AL BRZ IR A0 M 5 7R T, VEGF IR FEASE
51, 70 886.63 pg/mL+34.86 pg/mLF1857.54
pg/mL+24.04 pg/mL, MHIPK2 E 41 Fki 45 45,
VEGF [ E W25 N 4368.32 pg/mL+27.82
pg/mL, BG4 5m X

2.3 HIPK25+ A4 B % 5% 40 JRCOX-2 7 M 69 % vm)
IEHHCT-11640 . % J-pEGFP-N3ZL AR kLK
HCT-1164 it fl % JepEGFP-N3-HIPK 2 # 21 5 ki
(HCT-11641 1, 73 m 3L ECOX-2)38) 1 &
21 TR INpGL 3-Basic-COX-2 [R5 1, Y448 h)5
16 A 25 SR Y70 A6 N 5% 2L 400 PR 1 A 20 6 25 T
P, Real-time PCRIEAT M4 s H COX-2 mRNA
(WA, 45 B3 TR, HIPK2H: K REW] 540
TN &5 1 Mg A0 0 i Kk e e S P, U0
HIPK2FEPANH] T 40 Ml N COX-2J8 B 1 i 5%
TR, A LA I B ek A . TR,
HIPK2FENXFCOX-2 mRNARIE (A £IEH HA
FHIER, &5 KWK 1R,
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2.4 HIPK2 % B 3t B-catenin & £ ik 49 %0 $ig
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