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HE . BY  BWIHEBSAEREASE R Pokemon XA TGN, 7% SEEUFAIIE AR HepG2 A1 Huh7, R
5K RNA R 4 YL i fase Bk Pokemon BEIRI 23k W IFAN NS ARk . 83T RT-PCR YGUETTER Pokemon 22 )5 ML AE T bl
MEILH Y Fk, TEBRASSE Tl Western blot B:I6IE Pokemon LK VTR )G B4R 15 5 [ F —1a (hypoxia inducible factor-1a,
HIF-la) Z3K095900, &8 WIIE Pokemon THUBURL, HepG2 F1 Huh7 ZNAETE Pokemon SEPIITERIG , L4 F BUAH DG L
PRI A i 2% 2 ( angiopoietin—2, ANG2 ), A A K7 A (vascular endothelial growth factor A, VEGFA ) LR IfLAE N
K H 3244 2 (vascular endothelial growth factor receptor 2, VEGFR2 ) ) mRNA F&A¥28HMH] (¥ P<0.05 ). TEEESLMUT,
HepG2 F1 Huh7 4 L7 Pokemon JEPRTTER T HIF-1a & 1A T8 (18 P<0.05 ), ¥ HIF-1o GBI % Hela 4108 36 h )5,

i Western blot Kl & Bl HIF-1o (9 F3AH A (P<0.05), 1fii Pokemon [ IA7EILIE F WA G X (P>0.05), &g 1
BRI T Pokemon F i HIF- 1o RIS PEHE T AN MAETE L, IEHEIT AN 00 & 28 SR R

IR« AN 5 Pokemon ; MUEIEAY 5 B4R

Effect of Pokemon on angiogenesis of hepatocellular carcinoma under hypoxia microenvironment
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Abstract: Objective To investigate the effect of Pokemon on the angiogenesis of hepatocellular carcinoma cells under hypoxia micro—
environment. Methods Hepatocellular carcinoma HepG2 and Huh7 cell lines were stably transfected with short hairpin RNA to establish
Pokemon-silenced hepatocellular carcinoma cell lines. The expressions of angiogenesis—related genes were confirmed by RT-PCR after
Pokemon silencing. The effect of Pokemon silencing on hypoxia inducible factor—1o (HIF-10a) expression was tested by Western blot un—
der hypoxia condition. Results A plasmid encoding a short interfering RNA (siRNA) targeting Pokemon was constructed. Silencing of
Pokemon inhibited angiogenesis related mRNA expressions in HepG2 and Huh7 cell lines, including mRNA of angiopoietin-2 (ANG2),
vascular endothelial growth factor A (VEGFA) and vascular endothelial growth factor receptor 2 (VEGFR2; all P<0.05). Under hypoxia
condition, the HIF-1a expression was down-regulated in HepG2 and Huh7 cells after Pokemon silencing (both P<0.05). When a plasmid
encoding siRNA targeting HIF-10o was transitioned into HeLa cells 36 h later, the expression of HIF-1a protein was increased (P<0.05),
but the expression of Pokemon protein was unchanged (P>0.05). Conclusions The up—regulation of HIF—10 expression by Pokemon in
hypoxic microenvironment promotes the angiogenesis of hepatocellular carcinoma cells and leads to the occurrence and development of he—
patocellular carcinoma.
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MDM2 )-p53 38 i M FL A/ 2 -6 (interleukin— 6,
IL-6 ). Ak K ¥ o (transforming growth factor
a, TGFa), %% F 5 NF-if FVELfi# i R 5 0 o
172 ( cleavage stimulation factor subunit 2, CSTF2 )
WIS GRHER KR P Rtz Ak,
JeA UL JE2 BT i 96 5 A R R R b 4oy i R A
WA S S A LR £ 0
BN EAERKINT (vascular endothlial growth factor,
VEGF ) J21EH I8 T 1 JifJed fd i A8 92 i i O
LD, AR AR R s T T B S A B
SR bR R DLBG, S R A0 Y IR
B VIAG . BREFAEE T, 557 A7 1Chypoxia
inducible factor—1, HIF-1) ik 3 i1, #A] 98 4
VEGF 2 155 i i 83 1 51 i ™ . RSO o 2% 3K,
Pokemon 7€ iF i 41 41 rp & R ik, S22 8TR | &
1R 25 P4 ( protein kinase B, AKT) / 2 ffg 7b J4
T E A (extracellular regulated protein kinase,
ERK) 1553 % {2 -9 40 i 1 58 O 2 e T2 32 A4
F R T8 48 (Fas—FADD-caspase8 i 18 ) Fl£k
LA TR AR A T P 200 L O T 3 S A0 S P9 4 A 1 0
T O SR £ X Pokemon Xt T 4H 9 1L 45 T 1K
HVE B9 A S 58 50 . ARBF SR 1) Pokemon 7E
SR R AT A M i AT R S

1 #MRERE
1.1 sk R EZRFIFUEE LS

T 40 it 98 40 i AR HepG2 ) H 35 & ATCC.,
N JHF 440 B 9 200 Bk Huh7 M2 By %509 40 JfL Ak Hela
W [ E R B W A0 . TRIzol A1 — 25 1k
RNA J % st ] & W F 32 [ Invitrogen A Al IR
JiT 4 2000 % G4 F) L G A 0 W . 100 x 3P,
DMEM # RPMI-1640 17 72 #4114 H € [ Gibeo 2
Al PEE R PCR X ( ABI prism7500 ) Hl PCR X
( Gene Amp2700) ¥y H 3 [E Applied Biosystems
ol B R AR R R R B I A SR R
Biorad A Al . AZ R £ H KA B 15 [E Eppendorf
/N #l. Pokemon $T & Al GAPDH 4T 4 Iy [ %%
Abcam 22 A, HIFlo HUAF VEGFR Hrikms A 3
CST Al
1.2 ZHRELESE

HepG2 41K 10% G4 1L3E i DMEM £
FEW AT R % Huh7 400K & 10% 16 4 1l 7
) RPMI-1640 5552 . T 2 35 Sk W B A K 704 11 44
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Lo R ARy T IO S SR ILA , JFCE T 37°C.
5%C0,. 100% {5 AR A h R #7 .
1.3 MM AELE SRR E RS

Bl & 7= K 48 AnaeroPack M ALE 2.5 L B H A
g H HA =3 AR, R R R % P 25 ()
T A R SE R, SRR A ARk, TR
R REIEFE IS ( AneroPack—Anaero, 30 min
FR e B AR BE RN 0), K B5 IR LA 264 TR
PRSI IR A Sy, WEEA GRS, B
AR FE T
1.4 EREHEEE PCR &

S T 5 1 40 H b st AR R R PR AT BR A H Ak
(51FH LK 1) R SYBR Green 517
K 5 W3k HepG2 Al Huh7 40 M0 )5, 42 B 40 il B
RNA, %% 5% R cDNA ; fEH 24 : 95°C 5 min,
94°C 40 s, 60°C 40 s, 72°C 40 s ; £ 40 NE R,
)5 72°C 10 min,

R SEITHIE TSI

Table 1 Sequences of primers used in the experiment

5 A Elk7Z)e2]l

Pokemon F : 5'-GGGGACAGCGACGAGGAG-3'

R : 5'-CGTAGTTGTGGGCAAAGG-3'
HIF-1a F : 5'-TATGAGCCAGAAGAACTTTTAGGC-3'

R : 5'-CACCTCTTTTGGCAAGCATCCTG-3'
VEGFA F : 5'-TTGCCTTGCTGCTCTACCTCCA-3'

R : 5'- GATGGCAGTAGCTGCGCTGATA-3'
VEGFR2 F : 5'- GGAACCTCACTATCCGCAGAGT-3'

R : 5'- CCAAGTTCGTCTTTTCCTGGGC-3'
ANG?2 F : 5'- TCCTATGGAGGACATTCCGACG=3'

R : 5'-CTGCAACACCATCAATGGCGGA-3'
GAPDH F : 5'-CGACAGTCAGCCGCATCTT-3'

R : 5'-CCCCATGGTGTCTGAGCG-3'

W OHIF-lo: B8 1% 5 B F —1a (hypoxia inducible factor—

la); VEGFA : il % W £ /E K B F A (vascular endothelial growth
factor A ) ; VEGFR2 : 4 N AT 3244 2 (vascular endothelial
growth factor receptor 2 ) ; ANG2 : I A% 2 (angiopoietin-2 ) ;
GAPDH : H il B -3— #% 2 Jii %0 B ( glyceraldehyde—3-phosphate
dehydrogenase ) 5 F: L3754 5 R: FilE514

1.5 Western blot #illl

RIPA 24 fift Wy 42 B 40 g 5 28 11, Bradford 7
R0 6 o B, R A R ik % T I R B R
%% & PVDF I &, F 5% JC IR U5 %5 &f (4] PVDF
B, WBEE —P0 (BUATE 1:1 000 Fi BT BSA #iH,
INABCARK - FEIR 4 CERE LB ), ¥ HH TBS
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( & 0.1%Tween20) ¥k ¥ PVDF I 3 ¥k (K F #2
IR, BRRVERE 10 min ) 5 M H 90 CRBRI T
1:5 000 Rk — 4k, =i T /KPR RS2 124 5)
5 1 h), I TBS ¥E¥% PVDF I 3 i (/KSEHEIR,
BERPEE 10 min), )5 A ECL kB,
1.6 #B[5) Pokemon E[E T Bkt & K UG iE

iz RNA THH AR (RNAG), A EhAe 8 ja)
Pokemon J:A (1) siRNA HZH JFuk7 psiRNA . psiRNA
% 5l ¥ . 5'-CACCAGTAGAATGTGTACGGGAT
ACGTGTGCTGTCCGTATCTCGTCACGTTCTGCTTTT
TT-3', FiE514 : 5-GCATAAAAAGCAGAACGTG
TACGAGATACGGACAGCACACGTATCCCGTACACA
TTCTACT=3', B T4 FOkL psiRNA Fl PU6 23 4% ki
A3 WK 58 5 Y HepG2 1 Huh7 0, ) JT] 8 04 25
2 0 AR 4 i ik HepG2 si—Pokemon., HepG2-
PU6 ( %f B8 ). Huh7 si-Pokemon #ll Huh7-PU6 ( X%}
W), FHAEE FIKFERIIE Pokemon A THR3R
1.7 ##E33FRKIX HIF-10 B9 Hela A

K597 Hela UM% L2 B5 570 80%, AT
Eeyy, FRULHT 1 d A0 AHT Y S SR 5 250 pL
o I 3 B #R WM OB HIF-1a 5T A2 (0, 5. 10
15 pg), RIS Mo M TE B 7% W R
Lipofectamine” 2000 (0, 12.5, 25 1 37.5 uL.) %
250 pL, BERIRA, ZRGE S min 5 K TR RE
WAL e R AR B A, B R 20 min ;5 4%
BEYIIMALEFMT, A 37°C CO, M E
36 h, )i Western blot 36 iiF o
1.8 Sit=4aH

K H Graphpad Prism #4317 806 70 #r. 41
) LA R ¢ K3, LA P<0.05 22 5% BLA Giit %

2 # B

2.1 FF4AARJELRAE Pokemon HIFRIE R AR RIGIE
HepG2 A1 Huh7 40 2 P Pokemon ¥ & 3% ik
(18 1)o SR RNA TUBRE AN A E TUER Pokemon
FE RG240 9 Bk ( HepG2 si—Pokemon Fl1 Huh7
si—-Pokemon ), Western—-blot ¥ I 7§, HepG2
si—Pokemon #1 Huh7 si—Pokemon 4 ffi#:H Pokemon
RIKZEFHNE (¥ P<0.05, 1),
2.2 Pokemon %[ T EXH] ) BT 40 Ae1 9% 40 AR I & 72
X E R RIE
RT-PCR £ I & 7~, 5 HepG2-PU6 4fl }fd Lt
", HepG2 si—-Pokemon 4] Jit Hp I A R R O
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HepG2-PU6 HepG2

si—Pokemon

Huh7-PU6 Huh7

si—Pokemon

G A S e 6] 000

Pokemon

carp D oD e - 3700

1 Western blot 56 {IF £ %% JH 21 8 98 40 8 A% b Pokemon
BITHLRCE
Fig.1 Western blot analysis confirmed siRNA-mediated

Pokemon silencing in hepatocellular carcinoma cells

(ANG2., VEGFA 1 VEGFR2) 1) 3% 35 22 3 40 1,
S HEA G EE X (¥ P<0.05), 5 Huh7-

PU6 40 fifd 1t %5, Huh7 si—Pokemon 4f Jifi Hf ANG2 .
VEGFA Fl VEGFR2 5t R 1) & ikt &z B4 (13
P<0.05, Kl 2),
2.3 EREFKETHHAEMEE Pokemon £ E T2k
HI% HIF-1a ik

Western blot A s, BRESRMET, HepG2
si—Pokemon 4 8 1% 72 2. 4 fll 6 h J5, HIF-1a [
F IR HepG2-PU6 4fl il ik /> ( P<0.05, [l 3 ).
B &4 F, Huh7 si—-Pokemon 41 il % 3% 6 h )5,
HIF-1a f)235%8 Huh7-PU6 40 f1)8/0 ( P<0.05 ),

1M 7E Hela 40 %A 0. 5. 10 H1 15 pg HIF-
Lo J33 K7 Wik 7% 36 h Ji7, Western blot £ M & B¢, [l
% HIF-1a BYFIEIE I, Pokemon & I Y ik 21k
ER TG FE X (P>0.05, F4), BREFENHT,
LER Pokemon FEPRWTHH] HIF-1a 3655, Wil
ik HIF-1o FFAHEPETE Pokemon FIZRIA

3o @

Pokemon s FL AT J5U98 Ji PRL T 14 19 e S 410 ol PR
¥, J& POZ and Kruppel (POK) ZJ&EH B9 61 2
—, HAUHE ¢ Kimhd Kruppel T 25 ) dal AN N oK v
(%) POZ/BTB 454 58, N 2K s 235 ¥4 3ol T Sy 2 1 40 5%
AR -, IR B 5 e MG vE A . Pokemon
BEPR 5 Z2 R angt Mg . FUNRE . ES g A TR
DRBR bR (4 S A 0 SR AR G T BT R B,
Pokemon i 18 Z2 0 7 HIL il {2 2 g & A= R R g
(1) Pokemon 1] #l il ARF [ %% S5 3 1, DA Il 33
MDM2, #E—LAMf T LA ps3 BRIk, S
iR 2B M5 (2) Pokemon R BEL A 401 ) 201
() CEE DR T p21, VAR AR, (2R e i & AR
Gilyeas el ;(3) Pokemon £ NF-xB A M ENL,



LR 2R 2022 4F 53748 A5 www.syzlaz.com

B8 HepG2-PU6
Bl HepG2 si—Pokemon

15 = 2
i 1.0F
K
;ﬂé 05
™ 04T
=™
= 03}
Z 02t
a1
Z 01r

Pokemon ANG2 VEGFA VEGFR2

A SRS T SR
0h 2h 4h 6h

HepG2—  HepG2 HepG2- HepG2 HepG2— HepG2 HepG2- HepG2

PU6  si-Pokemon PU6 si-Pokemon PUG6 si-Pokemon PU6  si-Pokemon

Huh7- Huh7 Huh7- Huh7
HIF-1a 110 000 PU6 §i—Pokemon PU6 si—Pokemon

Pokemon hm ‘ m “ ﬂ . ’ 61 000

GAPDH '.. -' ‘.. 37,000
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B
Huh7-PU6
s EZ3 Huh7 si-Pokemon
]
7& 1.0 = = = P
®
?;(‘
jusag
=
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Z 05¢
=

VEGFR2

Pokemon ANG2
WA HepG2 4l Pokemon JUERJE AT AR XL N F235754K 5 B« Huh7 400 Pokemon JUER G LA WA S BN Fe 5184k 3 ANG2 :
PRI R 2 (angiopoietin-2 ) 5 VEGFA : ML K2 E KT A (vascular endothelial growth factor A ) ; VEGFR2 : M4 A B2 A2 PR32 14 2
(vascular endothelial growth factor receptor 2 ) ; "P<0.05
B 2 RT-PCR KINTTER Pokemon FIFANMIAEANMIFR HepG2 Al Huh7 r i A MU IR IR 2k 922 1k
Fig 2 Expressions of angiogenesis related genes in hepatocellular carcinoma HepG2 and Huh7 cells with Pokemon silenced detected

by RT-PCR

VEGFA

BRI SRI IR
0h 6h

110 000

Pokemon Q ‘ - a 61000
S e -
GAPDH A

WA HepG2-PU6 pil HepG2 si-Pokemon A H HIF-10 F1 Pokemon FJ %R 15515 5 B : Huh7-PU6 il Huh7 si—Pokemon ZH i 7" HIF-1a
F1 Pokemon M3 13235 ; HIF-1a: $t415 5 1 F —1a ( hypoxia inducible factor—1a ); GAPDH : H il -3 @R il £ glyceraldehyde—3—phosphate

dehydrogenase )

B 3 Western blot 346 I St 48 45 14 F JT 40 IS 9 40 i HepG2 si-Pokemon., HepG2-PU6, Huh7 si—Pokemon 1 Huh7-PU6

HIF-1o F1 Pokemon [ 1321k

Fig.3 Expression of HIF-1 o and Pokemon in hepatocellular carcinoma cells HepG2 si-Pokemon, HepG2-PU6, Huh7 si—Pokemon,

and Huh7-PU6 detected by Western blot under hypoxia condition

I NF—k B W & 5 K E-selectin )55 55 75 M,
TS 2 bR B s AR T T L T A R,
A IEUESE, J5E 3L [ Pokemon T 38 3 412 i
JHF- 95 44 P 6 9 R i O T 2 5 g 2R Rk
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Pokemon 7 JH- 21 A g 1457 1l i 26 DB MEAE H
JHF 9 4t BE AT R B, R AR I B A i A
K HELE I, PRI R I A5 T2 A s 4 i v 1

B RZBMEER RS B LT ERMEN Y. R
BT VEGF F VEGFR £ T2 g Je il 45 1 ml
R 2 SRR B PR 1O R e S TR A
PR v LR G, s DL TR R P
%S HIF-1o B 8. HIF-1a 7 R S0 P
I, AR AT AT 530 [ A DG R A 4%
VEGF Ml VEGFR"" . 7 T v I 45 1% AR 56 3 [
ANG2 . VEGFA f1 VEGFR2 2 & F#ikmy %, 1
Al RIF7E R, VEGF 5Ty 0k i Kl PR 15 22
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YL HIF-10 JF0RLT
Oug 5ug 10 g 15 ug

HIF-1a | 110 000

Pokemon

GAPDH 37 000

W —— P c—

H o HIF-la: 84 i% F 1 F -1a Chypoxia inducible factor—
la); GAPDH : Tl -3- AR %A ( glyceraldehyde—3—phosphate
dehydrogenase )

B 4 Western blot K il i 3¢ 35 HIF-1a [ HeLa 40 ffd
Pokemon £ #5751k
Fig.4 Expression of Pokemon in Hela cells with HIF-1a

overexpression detected by Western blot
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iill, B Pokemon % [K 5 JH-Ji 40 9 1l 48 ¥ AR AE AH
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Al HIF-1a B3R5 TR 4EHI T, Pokemon
A e R HIF- 1o B9 208 1M A e 240 16 A i
BIE L.

Zi L rik, Pokemon NS 5 1T i 41 g 14 5
AT R . ARFFEWUESS, Pokemon 1] 2 5 4
MM AEIE L. B RTHERTT EEA TR L G
TRl A A R 7 SR A AT TSR,
Pokemon & K A7 B2 B Ay JH- 41 B 96 1) 26 ) 2k i
KARIT A SO 5, X 40 Mg 2 W . 9T Rk T
I K 1 i e S MEAE H
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