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A M A5 A A DG B IR, 775k M KLFS Y FUR 3R JURE peDNA3.1-KLES oA . #4 EE4E ) AN[R] KLFS T4
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Y& PCR % Western blot Kiill KLFS 1931k | qPCR Kl 4% 20 40 i I 4035 5 I8 7 (hypoxia—inducible factor, HIF ) 1-a | 45 P
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[ Abstract]Objective : To construct Kriippel-like factor 8 (KLF8)expression plasmid pcDNA3.1-KLF8 and KLF8 interference plasmid
pGPU6/GFP/Neo—KLF8 and to investigate role of KLF8 in regulating angiogenesis related factors in SMMC7721. Methods . KLF8 ex—
pression plasmid pcDNA3.1-KLF8 and KLF8 interference plasmid pGPU6/GFP/Neo—-KLF8 targeting four interference sites were con—
structed and then were screened for the most effective one. Real-time quantitative PCR and Western blot were used to confirm
the effects on regulating KLF8 levels. pcDNA3.1-KLF8,pcDNA3.1,pGPU6/GFP/Neo—KLF8 and pGPU6/GFP/Neo—ShNC plasmid
were transfected into human SMMC7721 cells separately. mRNA levels of hypoxia—inducible factor( HIF)1-ca, vascular endothelial
growth factor (VEGF') , angiopoietin 1 (Angl),angiopoietin 2 (Ang2) ,angiopoietin receptor Tie2,matrix metallo—proteinase (MMP)2
were investigated by qPCR. Results : Sequencing showed that KLF8 eukaryotic expression plasmids pcDNA3.1-KLF8 was successfully
constructed and peDNA3.1-KLF8 significantly up-regulated KLF8 expressions (relative expression:68.8 +6.5). The most efficient
KLF8 interference plasmids pGPU6/GFP/Neo—KLF8 was obtained and pGPU6/GFP/Neo-KLF8 down-regulated KLF8 expressions
(relative expression:0.31 £0.01). Compared with those in control group,mRNA levels of VEGF,Ang2 ,HIF1-a and MMP2 were in—
creased (P<0.05) while angiopoietin receptor Tie2 and Angl had no significant changes(P>0.05)in experiment group (transfected with
pcDNA3.1-KLF8). Meanwhile,compared with those in control group(transfected with pGPU6/GFP/Neo—ShNC) ,mRNA levels of Ang2
and HIF1-a were decreased (P<0.05)while VEGF, angiopoietin receptor Tie2, MMP2 and Angl displayed no significant changes (P
>0.05) in experiment group (transfected with pGPU6/GFP/Neo—KLF8). Conclusion . KLF8 may regulate angiogenesis in SMMC7721
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Kriippel #£ ¥ 8 (Kriippel-like factor 8,KLFS)
JE T B SR AR R LG — L A T
— N REAE R AR FE R Ui DNA 25 & S5 3, Hoph 3
A Kriippel FEEEFE 5 FIZH AL . KLFS FEETE 45 #4911
%I DNA F31HL CACCC ToiF, 3] CACCC i
JA B, A BTN KLES FEIF | FLIR |
b 5595 45 2o Pl e LA A SRR MR rh A g A Al ik
R AR 28 R e A% . A e s I8 1Y KLF8 J2 R 7
JFSEA rh R L AE A ik H T R b JEAH DG HE

AW 53 i # A KLFS B A% 3 3K JOkL peD-
NA3.1-KLF8 X+t 5k pGPU6/GFP/Neo-KLFS , £
AR IF g ik HoA % F BT I KLFS Kk 5
Oy WL YL RS SMMCT7721 400, RAFE YL AN 1925
JEORE (4 40 i S ) B8, S 22 6 5E i PCR (real —time
quantitative PCR, RT—qPCR ) A1l Z2Ff 11113 A= B AH ¢
A M58 N B A= K K (vascular endothelial growth
factor, VEGF) | Ifil 8 4= il & (angiopoietin, Ang)2 ik
155 5 ¥ (hypoxia—inducible factor, HIF)  FE i 43
J& & H i (matrix metallo—proteinase , MMP)2 | [fil &
MR Z AR Tie2  Angl BYZEAL, LIRS KLF8 TEAT
S AR P PR
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1.1 ##

L1140 BbR Bk SMMC7721 4 ) M A ks
Jieb I Ao e e HCCLM3 FR & FL S B T e L 5 e J i e
FERTHN | JERAZ S AN DHS o W [ b b [ A B ARG BRA
), peDNA3.1 #4K M peDNA3.1—control (FAEX IR Bk ) 11
H Invitrogen 23wl , 5191 5 AR W) (K% ) AR IR 28 W) 6 1
HRAEA A TR A7 5, 103 Pl 24505 R A BRA RIsE I
AR FRLANT . pGPU6/GFP/Neo—KLF8-974 , pGPU6/GFP/
Neo-KLF8 -1041, pGPU6/GFP/Neo ~KLF8 —1163 , pGPU6/GFP/
Neo—KLF8-1731 % pGPUG/GFP/Neo—ShNC ( B HRJFHY ) .
1.1.2 X5 Purelink HQ Plasmid Pure Kit Jii f7 $2 B 7]
& .Lipofectamine 2000 g A YR & \Agarose RPMI1640
R MG A M350 A Invitrogen 27, B2 IR &0 [ 55
[ AR ) AR A BRZA W) BRI Y D)l TADNA % 350G | 00 5%
SEIRF & (DRRO47A) RT-gPCR &5 & (DRR820A) I 1 5

AW TR (R ) A BRA AL, BRPTA KLFS FREREHTL A (M12)
W 5 abnova 23], BCA 25 A3k 5 %2 1455 &5 (P0010) /N Fi,
Bt GAPDH Hiif A S YA bR iC LU 29T/ MR 1gG W A
R REY BRI, FHAl R E =84l

12 F#

1.2.1  FKEFEIRTR peDNA3.1-KLF8 ke & 4 o

1211  BEBFIKFRL peDNA3.1-KLF8 ffg s 16w &k
KLF8 [ iF s 4l il HCCLM3 2 BUE mRNA, RT-PCR T
KLF8 4B X ¥4, IAE5 A Wi 3 N EcoR T H1 Xho 1
DI 5, FORERT KLFS 4t X 75 2 ik . FH R
WY EcoR T F1 Xho 1 Rf#535% pcDNA3.1 J KLF8 J¥ 41
FPUEFY), ] T4 DNA SRR Sk pcDNA3.1 5 KLF8 )7
SR, it T A 2 i FU% 265K TR peDNA3.1-KLF8 1)
VAT . PRILEA e, HF T2 T A R ML SR I peD-
NA3.1-KLF8 JFtki . 4% peDNA3.1-KLF8 ik 28 i B R K
2SR S = T

1.2.1.2 pcDNA3.1-KLF8 I KLF8 E ik % & pcD-
NA3.1-KLF8 B : SMMC7721, B peDNA3. 1 B i 4% 4t
SMMC7721 Jy Xt HREH , 24 h J5 162G BALEE T WAL U5 1)
SMMC7721 4HHIZE , LG Je 4% . RT-qPCR K& West—
ern blot #:l KLF8 B35,

1.2.1.2.1 RT-qPCR %% 48 h JFURLE AN , TRIzol 32 2
HUEL RNA , RT-qPCR Al 45 4H 4 i) KLF8 .GAPDH 3
5, B1¥FEF1 KLF8.F.5’ -GCTCACCGCAGAATCCATACA-3;
R:5 -GTGCACCGAAAAGGCTTGAT-3" ;GAPDH . F.5’ -TGG—
TATCGTGGAAGGACTCA =3’ ;R:5" ~-CCAGTAGAGGCAGGG -
ATGAT-3" , PCR FZI R M 20 pl i, RS 1) (10 pmol )
% 0.8 wl itk 2 wl ,ROX Reference Dye Il (50 x )0.4 pl SYBR
Premix Ex Taq™Il (2x )10 pl, 7E ABI 7500 Real-time PCR
FNEAR Z R RO A S5 A R .95 CHIAEYE 30 5,95 °C 5 s,
60 °C 34 s, 3t 40 MEFR,95 °C 15 5,60 °C 1 min, 95 °C 15 s,
1.2.1.2.2 Western blot 4% 4% 48 h )5, TR PBS ¥
7% 3 K, Western blot Z4f# ¥4 : cocktail ; PMSF & 100:1:1 )
IRFR LG BINE G ZHRANIE 285 12 000 v/min 4 CE.C> 10 min,
B FIECR ) BCA S 85 1 ok B 238 I LR — 20
A SDS ZZ i, 100 “CZAEPE 10 min, Bifl 12% SDS-PAGERZ
BAFEMAHRK S EE BWEBERM M O mE L
JEE T 59 MEBE Tk Y PBST HrEFFA 1 h, BEJS A BT
KLF8 H 5 REHi A B A/ R BT CAPDH HUIAFR B 4 <C
S ; F PBST S, 10 min/IR, ¥ 3 WK, A AR 3 Ak
bR L EHT/ N R 1gG M BRI T R 1 h, YRR, ik
[F] b ¥ 3 ¥, fe)a ECL 52

122 T4k pGPU6/GEP/Neo—KLFS (1 i

12.2.1  #0a) 4 AARITARAL SR KLFS THEFUR.  pGPU6/
GFP/Neo —KLF8 -974 pGPU6/GFP/Neo ~KLF8 —1041 ,pGPU6/
GFP/Neo—KLF8-1163 ,pGPU6/GFP/Neo—KLF8-1731 KX I it
HI pGPU6/GEP/Neo—ShNC HH 11 B A 65 1, A4 ki Ak,
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NBEEZ A0 DHS o, B B 50 B 5, 61T R TI8 RS 22 19
TE, A3 M ARIOSRL . T AR A 4% izt R0 & 43 TR AR e N
SMMC7721 JHFFEANAE, 24 h JE TG RIRET T WEREE YL F5 1)
SMMC7721 HHAEZE , LA JeioR . 4% 48 h 5 WdE 4l
Ji, TRIzol VE4RHUAL RNA , RT—qPCR #5344 2H 411 it KLES |
GAPDH 1) mRNA 7KF- 5 [ B WA R R B4 1.2.1.2,
i H TRl R e R Y JBURE A pGPUG/GFP/Neo-KLES
1.2.2.2 Western blot Kl T3 e 2l KLF8 B [ #1k
FikR 1.2.1.2,

1.2.3  SMMC7721 L iHE T 8 KLF8 J5 I8 Az BUAR G H+
HIZRIRTE L
1.2.3.1  AJIFRE SMMC7721 2B 3535 K Ok o i b s e
37 C.5%CO,, F 10% 54 1ML (fetal bovine serum, FBS) [
RPMI1640 532 A1 T HEAT855% , AE AR X £ <00, 4%
] —HEA AN AE 6 1> 6 FLAR Y, FEALIZERD 4 x 10° 41,
FrAmME A= K 3] 70% , F g 045 44 039 &% peDNA3.1-
KLF8, pcDNA3.1 JBuki% 4 AT SMMC7721 200, B4 34>
FAL(n=3),FKH KLF8 855041 KLFS [ 4 ; KLFS
BT RS A2 R E | 23 ¢ pGPUG/GFP/Neo—KLEF8 PG
PUG/GFP/Neo-ShNC JFi ki, 520 3 A4 fL (n=3), FK N KLF8
TRISEER A KLFS R R X MEEH | 24 h J5E5 G Bl T 0
C iy AN I
1232 RT—qPCR Kl 2H 40 KLFS \VEGF Ang2 HIF1-
o MMP2 145 Az M 25 3244 Tie2 Angl B35 TRIzol B2
IUE RNA, RT—qPCR #4140 e H 1Y KLFS . VEGF  Ang2 .,
HIF1-oa MMP2 | [fL552E SR 5244 Tie2 Angl ) mRNA 7KF-,
KLF8 5 GAPDH H 3£ 514y, JoAd i 48 Az sUAH G B F (19 5
YIS IR . VEGF . F.5’ ~ACTTTCTGCTGTCTT-GGGTG-3,
R:5’' -CTGCATGGTGATGTTGGACT -3 ; Angl:F:5’ —~AGAGC —
AGCCTGAT CTTACACGGT 3" ,R:5" -CCACAAGCATCAAAC—
CACCATC-3";Ang2:F:5’ ~GGATTTGGTAACCCTTCA-3" R
5’ —ATTCCCTTCCCAGTCTTT-3" ; Ifil % A AL SZ 1K Tie2 . F.
5" “TGCTTGGACCCTTAGTGACATTC -3” ,R:5" ~TGCCTTG —
AACCTTGTAACGGA 3" ;HIF1 —a;F;5” —~ATTACCCACCGC —
TGAAACGC-3" R:5’ “-TGAACTTTGTCTAGTGCTTCCATCG -
3’ ;MMP2;F:5” ~ACATCAAGGGCATTCAGGAGC-3" ,R:5" -
CACAGTCCGCCAAATGAACC-3", PCR WK Z A 20 ul,
S SEAFIR] F o 3T G
13 %it 3o

K HI SPSS 17.0 FAFHEAT /34T o £5 M58 A2 BUAH DG 512
50 28 A I IR (9 AR R e sk R 27 kA AC
{E =45 F L A2 N T Cr {E-GAPDH 4 Ci i, -AACt {fi=
XTREZE ACHH -S040 ACU{H , FHXFFeA i LIS EL = Arifi:
(v £5) R, KLFS [ 8 SEIG 2 AR F X IR AL AT KLF8 A
SE 6 20 AR X T T BE A () B T X ¢ K5 3T L
P<0.05 AEFAGITFE L,

2.1 pcDNA3.1-KLF8 A4 &K i 45 69 ) - B o e 58

PRI BT pcDNA3.1-KLF8 JFiH %6 28 71 R PR} oy
YU SR 2 I PN 25 R4S KLFS 4t X387 51 Lt
JPHNTCAE SR, S IRZH LB AL, %% Y% pcDNA3.1-KLF8 (4t
KLF8 mRNA (X ik 4 68.8 + 6.5,P<0.05, 22 5+ H A
Gt L(# 1), Western blot £55 R pcDNA3.1-KLF8
LR HRZE KLF8 B (/KIS LR (81 2) , $E7m At
KLF8 BA%F kAR peDNA3.1-KLF8 , HAE A % 4 KLF8
mRNA ZKFFIEE PR 3A

80 r
70
60 f
50
Ho40t
"
' 30f
=
20
10 +
0

pcDNA3.1-KLF8 pcDNA3.1

a:P<0.05 (n=3) ZRHA G E X
1 RT-qPCR #&ill# 3t pcDNA3.1-KLF8 #1 pcDNA3.1 £
SMMC7721 s KLF8 mRNA ik

Fig.1 Expressions of KLF8 mRNA in pcDNA3.1-KLF8 and
pcDNA3.1 transfected SMMC7721 detected by RT-qPCR

KLrs | — S S

GAPDH - - 35kD

pcDNA3.1  peDNA3.1-KLFS8

2 Western blot #ill#:#t pcDNA3.1-KLF8 #1 pcDNA3.1 £
SMMC7721 g KLF8 EBIIFRIA
Fig.2 Expressions of KLF8 protein in pcDNA3.1-KLF8 and
pcDNAS.1 transfected SMMC7721 detected by Western blot

22 AMTFHAE pGPU6/GFP/Neo-KLFS #4 i ik

SO WA MEE TP BTRLE YL A 24 h J52EtR
INTEOL, A5G YL FORL I N SMMCT7721 JIiFJ 40 i 4l Jo o6 e
iR TR IR TG A L9, 5 AR T 60% (] 3)
RT-qPCR #4521 41 i b /Y KLFS mRNA KA1, LA
GAPDH HNZ, 5 pGPU6/GFP/Neo—KLF8-ShNC X 1 20 #H



— 486 —

BERERKZER 2013 £5 38 H5% 5 # ( Journal of Chongqing Medical University 2013.Vol.38 No.5 )

A. SMMC7721

D. SMMC7721 pGPU6/GFP/Neo-KLF8-1163 E. SMMC7721 pGPU6/GFP/Neo-KLF8-1731 F. SMMC7721 pGPU6/GFP/Neo-KLF8-ShNC
3 EEL 24 h FHEERIEFER (200x% )
Fig.3 Fluorescence expressions at 24 h after the transfection ( 200 x )

Fb , KLF8 mRNA 75 45 1 Ye 41 AU AR 2k i U R (18] 4) e e
pGPUG/GFP/Neo ~KLF§-974 41 .0.48 + 0.04 (P<0.05) ; % Yt
pGPU6/GFP/Neo-KLF8 1041 #1:0.56 = 0.05 (P<0.05) ; % 3¢
pGPU6/GFP/Neo—KLF8-1163 £H :1.09 + 0.12 (P >0.05) ; §% 4
pGPU6/GFP/Neo—KLF8-1731 £ :0.31 + 0.01(P<0.05), H:h
pGPU6/GFP/Neo—KLF8-1731 B i TR IR 32 , 3% FH 1%t
AT T IRFSE  Western blot {2/~ pGPU6/GFP/Neo—KLF8 755X
FH KLF8 =ik (F 5).,

12 ¢

1.0 F — —

gy 08
06+ . .

LEROE S

04 r a

02r H
0.0 1 1 1 1 J
A B (6 D E

ENEREiEA

a:P<0.05,n=3, 25 HA G X

. SMMC7721-PGPU6/GFP/Neo-KLF8-974
. SMMC7721-PGPU6/GFP/Neo-KLF8-1041
. SMMC7721-PGPU6/GFP/Neo-KLF8-1163
. SMMC7721-PGPU6/GFP/Neo—-KLF8-1731
. SMMC7721-PGPU6/GFP/Neo—ShNC

=g O W

4 AETFHBEREESE SMMC7721 45, RT-gPCR %l
KLF8 mRNA 7 & A 48R Ay 3R
Fig.4 Expressions of KLF8 mRNA in SMMC7721 transfected
with different interference plasmids detected by RT-qPCR

kirs W e 52kD

GAPDH- ‘ 35kD

pGPU6/GFP/Neo—ShNC pGPU6/GFP/Neo-KLF8-1731

5 Western blot #&ill#4: pGPU6/GFP/Neo—KLF8-1731 Faxit

B AL pGPUG/GFP/Neo-ShNC iy SMMC7721 w1 KLF8 KRk
Fig.5 Expressions of KLF8 in pGPU6/GFP/Neo—KLF8-1731
and pGPU6/GFP/Neo—ShNC transfected SMMC7721 detected

by Western blot

2.3 pcDNA3.1-KLF8 £ if KLF8 # SMMC7721 % pGPU6/
GFP/Neo—KLF8 T KLF8 #) SMMC7721 P o/ & AR % B
F VEGF Angl Ang2 s % & & & %4k Tie2 HIF1-a MMP2
# R KM

¢ 96 1 4 ML 2% pGPU6/GFP/Neo ~KLF8 . pGPU6/GFP/
Neo—ShNC JFhri6 YL 4nit 24 h J5 562N RO, 5 YRR =
T 60% , KL YL ORI R SMMC7721 NIRRT 5634,
Xt PRLH LU, B4 peDNA3.1-KLF8 Bk 4 ifiZh i VEGF
(X} Rk 1.87 £0.16,P<0.05) Ang2(2.21 +0.34,P<0.05) ,
HIF1 -o (1.41 £0.14,P<0.05) & MMP2 (1.77 +0.25,P<0.05)
FIRB, R A G5 X, AL K Z K Tie2 (1.16 =
0.13,P>0.05) . Angl (1.06 + 0.08, P>0.05) {5 22 R L 40 i
2 SL(E6) o R RRAIAH LA 4 pGPU6/GFP/Neo—KLEF8 it
BB Ang2 (FHXT A& 040 +0.08, P<0.05) F1 HIF1-
@(0.69 +0.08,P<0.05) F ik AR, 22 5 A G il %5 XL, VEGF
(1.02 £0.28,P>0.05) . I3 4= K Z 1K Tie2 (0.68 +0.19, P>
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0.05) Angl (0.82 +0.10,P>0.05) S MMP2 (0.82+0.10,P>
0.05) TS A8k, 22 R G # (K 7).

25 ¢

Do
| Ropiiati!

0.0

VEGF Angl Ang2 HIF1A Tie2 MMP2
a:P<0.05,n=3, S HAG 78 L
E 6 qPCR il £if KLF8 /5# SMMC7721 & 4 mX
HXEFHRENRIEZE
Fig.6 Relative expressions of angiogenesis related factors after
up-regulating KLF8 in SMMC7721 detected by gqPCR

121

1.0

08t
I B s

B xaa

AT

0.0 4
VEGF Angl Ang2 HIF1A Tie2 MMP2

a:P<0.05,n=3, 255 BA G X
7 RT-qPCR il i KLF8 [5H SMMC7721 Hln &4 Bl <
EFHEMRIZENHEHSITRALLER
Fig.7 Changes in relative expressions of angiogenesis related
factors after down-regulating KLF8 in SMMC7721 detected
by RT-gPCR and its comparison with control group

3 3 i

HF9ea] 35 222 T 4 i 95 (hepatocellular carcino—
ma, HCC) & i & ML i = — , B s i 4=
ZERRAE | H i A A RS P A R 2R G fE B )
FEERS A, B9 9 8 7 1008 A B 43P AL
4G BT & BRSPS A a7 T

VEGF J2& H Fi A L 8 Hh 5 25 20 18 A i A
O HAE 28 N B2 A 32K VEGFR1T Fll VEG-
FR2 /S, HCC MR 4iffd ) VEGF i FRak Flfih
Jed MG A AT BLAE IR, HIF-1 Rk T = &1
i 98 40, T R O i A A R T VEGE/IfiL
B A A A PR S B R g ot A P A0
HCC R4 X 5 VEGF 13RIk Al HIF] - i 12

YEW ARG & B KLF8 i SMMC7721 Ho
VEGF HIF1-o F5i5H801 1 F 4 KLF8 [ISMMC7721
HHIF1-o 235K, VEGF 55K UL B R,
PE7R KLF8 76/ vl BE A% HIF1-a Y 3RIE
PPEHLH S HE S HIF - 5 37 X Igs A it
A7 3 SR R 98 340 2 3 3 A R4 B ML TR o5 15 2 — 25
FRF5E ; KLFS [ VEGF )3k 1E FH A Al i &
Wk FH HIF] - I8 RESL IR, KLF8 5 VEGF
ZIADE A BEAEMOCHE, HRTHANE R,

Ang TE LA % A p L & 45 25 AR, AR
T MR K2R Tie2 5, Angl 2 K2
LR — A AE A, A8 2 ) A0 RS- LA e ) 5
HE N RIE B I . Ang2 78 HCC (YR 4EN
R ek, 5 IR I A BSR4 2 1 B AE
W T B WK AZ 284056 s HCC P VEGF Fl Ang2 131k
FATRSRAIEADCH  AWTFE H e R H KLF8),
SMMC7721 H1¥) Angl Kl mZE 224 Tie2 mRNA
JKF-JERH i 28 | M Ang2 (1) mRNA 7K -fifi KLFS[¥)
L REC R R AR A sl FEAIK, £ KLF8
R Ang2 MFRIR, TR B — L LI
WA R S 71 KLF8 J2 75l 5 Ang2 15 3l
T IX IG5 Aok AR 3R GA . FH KLF8 J5 Ang2
VEGF FiA¥H e 5BEE HCC " VEGF FllAng2 1)
FEIR LA ARG 0 IEAH A 1) e B —

MMPs 3 o 3 58 9 40 il A= K FE3h JiR 28
% A ORISR e . MMP2 T MMP9 A5
F VEGF AR, A4 R R i KLF8 Y
SMMC7721 Hf MMP2 4 {0~ KLF8 JFMMP2
TCAHR T P25 h KLES 5 MMP2 Z [H]£F
TEAE CHE . KLF8 HIF1-o VEGF MMP2 Z |f] 1 fig
FEE— AR A 4% LR 25 I v i Aes A=
BT

g5 L rid , ARG I T peDNA3.1-KLF8
FEIR kL, IR0 TR AR i KLF8 T4t iikr
pGPU6/GFP/Neo—-KLF8, JilE— M58 KLFS AYTIRE
BEGE T IERE  ZE AR R KLFS nl GEiE i 82 VEGF |
Ang2 HIF1-a K MMP2 ()35 4 458 1L A

& £ x M
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[# Z B8 WEST PR 20 SRR AR A 2086 R F-75 5 19 234753 (cytokine—induced killer, CIK ) 4t % A 4R ERASAH
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