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Effects of HOXAS on carcinogenesis and progression of HCC
Wang Fei,Sun Beicheng’
Liver Transplantation Center ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: This study aims to investigate the role of HOXAS5 in HCC progression. Methods: RT-qPCR, Western blot,
IHC were carried out to detect the expression of HOXAS in HCC tissues and adjacent peritumor tissues. Hep3B and MHCCO97H cells
were chosen to establish the knockdown model. Colony formation assay , EdU assay,and CCK8 assay were performed to demonstrate the
proliferation ability of HCC cells. Transwell assay and FACS technology were used to detected invasion and anti-apoptosis ability of
HCC cells separately. Finally, Western blot was carried out to further confirm the possibile role that HOXAS played in PI3K-AKT
signal pathway. Results: Expression of HOXAS at mRNA and protein level in HCC tissues were significantly higher than that in
adjacent peritumor tissues. Knockdown of HOXAS5 could reduce the proliferation, invasion and anti-apoptosis ability of HCC cells.
Knockdown of HOXAS5 could decrease the expression of phosphorylated PI3K and phosphorylated AKT, while ectopic expression of
HOXAS promoted the activation of this pathway. Conclusion : The expression of HOXAS in HCC tissues is higher than that in adjacent
tissues. Manipulation of HOXAS expression in HCC cells had an impact on their proliferation , anti-apoptosis ability, invasion ability
and activation of the PI3K-AKT signaling pathway in vitro.
[Key words] hepatocellular carcinoma; HOXAS ; proliferation ; apoptosis ; PI3K-AKT signal pathway

[J Nanjing Med Univ,2019,39(06) :867-872 ]

B 4 B P B 95 (hepatocellular carcinoma, HCC) NI GETTS S, B AR HCC BY &9 RAE R b X WA
SRR TR AR B R 1 — A, RIS R e AR R A DCE T R A A 3 46
HCC fals R R AR Z , EEAHE L AYs N B R S

[EE&TE] M5 0ARSEIES T AT (81430062) s (15 PR JRTE SARTIRSEERRITAE R o
AR BTIE HR (2016YFC09059 00) HCC AR T HAb R 177 5, %5 25 FhiayT T Boig
#8151 (Corresponding author) , E-mail:sunbe@nju.edu.cn WA T AU Bl 4E2 T 52 B AR 1)



- 868 - [ S N

3955 61
20194F6 A

BRJG, BE SAE N A IRAKIH &k 70% . B
SR— ZR G 4 ) 25 IR P AR e W Tl i, — 2
FREE T RERS Al B 1 A5 B 22, SR 1T HCC 412
P R 2 T T B 1 52 2 S o i (AR B TAE
R PR 25 A M D3R -3 — ARG HE IR T 5
LR AFZ 38 X HCC %2 A B e e 7= A 1) 43 AL il
WARI A

HOX 75 241 75 DNA 254 B AR 1 153 8 AR 5F (1)
RN TRIE, FES 5T A5 0087, L
WG A 7 I AR ALY 44K . HOXAS /R HOX K
R — 0, T2 2 5 R IE & A R B AR 1Y
VAT, FE R R L Uk IR B AR B v, R e
s IR AR o LB RE 4 FR HOXAS (k2 AT A
AR o5 e 40 B ) e 200 B P ) a4k, a2 T A
i 96 B Y s FE B Y, HOXAS AT L 2o 52 i
Wnt/B-catenin {55 53 A2 1 [ I8 200 it %) 344 g % e
B B/ N i R Y HOXAS T 5 p53 5 (K] 5[]
RIEIEEER® . B SCERGE HOXAS 7E HCC 4140
TR RRA (A H AT F B HCC TP R MR
FHIE A WF 5 UE R . ASWF 58 B 76 #8578 HOXAS Xif
HCC &A= J R R RE M, A AR S & AL
VIR FHART PRI o AR A

1 #RFTE

L1 4

JF 240 8 1R 55 2 ZHUm PR AS A I T R ot BE R
RAFER— B JE BE B 5 4R AT IR 4 DI BR AR 1Y 100 41
HCC B E . IrA 1L H A0 B E TR AT B S
SRS RIS RS, OF e P A v i
oo A HAEE AR S 10 min N E AR AR
HCC B ARSIy i B R 2 . T Ese
AR R 5 [l A DG IBIOR BfiR  h S AAT

M8 40 Lk Hep3B & MHCCO7H (B 1
A A RO B AN B PR 0 ) . DMEM 5 5 40
MR FEFE 10.25% Trypsin-EDTA 417 LI i 2 1L
15 (FBS, 4R R A= W) B 50 FRAY R ) 5 200 A
iR 7 Lipofectamine 3000, Bl 55 7% J&% Y 71 3% £E e
(Polybrene) ,RNA $2£ i 5| TRIzol (Invitrogen 23 F ,
FE ) ; RNA W% 5353035 &, SYBR © Premix Ex TaqTM
(F UM E MR IRA A s oK S 95% &
Pt R SN BEAEALAAR) (i 2 AR Ak 2k
R ;s PVDF B (H [RA R, ) 5 85 R0
PR A1) 50 Tl Tl A ) 71 R PR s g 5 S T
B & (R & KAV ARA IR AT ; e d

1 1 DAB . 2355 & (Fa M A= 0 H AR T A B
o)) AU RE SR L 5 R AR B0 (Coming A F
FE ) 5 Fo At AT 24 7™ A% Fie BRAH G SCRRBA R
BB or AT IC A
12 F#k
12.1 Zmiasic

T8 40 28 Hep3B A1 MHCCO7H 78 #h 58 A
10% J& 4 17 . 100 U/mL 75 5 £ A1 100 pe/mL 555
RSP SR  BFRAE RN, 37 °C.5%
€O,
122 mppski

FIH Lipo3000 7E % 204+ 14 293T 4 fifd £ %<
I, RO HR A ik 3Rk | aob Rk %oy B 2, 7E )
G4 3K ) polybrene 1Y #5 B T %% Yt T Hep3B M
MHCCO7H i g . #efik shRNA 8145 &, : shl:5'-
CCGGGCCAUUAUAGCGCCUGUAUAACUCGAGUU -
AUACAGGCGCUAUAAUGGCUUUUU -3 ; sh2: 5 -
CCGGCCGCAGAAGGAGGAUUGAAAUCUCGAGAU-
UUCAAUCCUCCUUCUGCGGUUUUU-3 .,
1.2.3 RNA#RBUZi# # 3 % &2 F PCR(qRT-PCR)

FHSIIREHLRS 2 U8 5] iR , 1) TR1zol £ HX
S RNA I 30 5 s G S et e aidlonl &, #%
P VA, BC B AR RAR R, T2 &t PCR Y™
HEAR I (ABLA ], £ ) . HOXAS 549))7 %1 : I
514 .5 -AACTCATTTTGCGGTCGCTAT-3" 5 iif
519 .5 -TCCCTGAATTGCTCGCTCAC-3' . B-actin
SIS WS .5 - CATGTACGTTGCTATC-
CAGGC-3'; Fii#514:5'-CTCCTTAATGTCACGCAC-
GAT-3',,
124 EHRK

FHBCAT 8 1 A0 60 70) 7 8 11 28 80T A 4 i
B E AT AIZHEE, 12 000 r/min, 4 “CES.L> 20 min J5 UK
£ B, BCAIE 8 IR BE I, 4% Ll A E 22
IR, B AP T-20 C.
125 &AM RIRIPTE TR

YE 5 - I B FURE & SDS-PAGE HEL 1K 20 B 5 1T
FEPEEE 2 PVDF I, 5%BSA FIRE 5 FH H bR A
PR 4 CFF % . TBST Bl 085 75 AR 1 481k
YRR IC A 80, PRGNS W5 . Bt Abuk
{5 B : B-actin (#8457) .PI3K (#4249) . AKT (#4691 ) .
p-AKT (Thr308) (#13038) .p-AKT (Serd73) (#4060)
(Cell signaling technology 2~ ], 2 [E ) , p-PI3K (Y458/
Y199) (BS4605, Bioworld 23 7] , J& [E ) , HOXAS (sc-
365784, Santa Cruz /A ], £ E) . Uik 2 E U



ERIE
20194F6 H

T K, PMERL HOXAS 7 B & M AT Am i e & A & R AR FE T ).
B ERI A (H AR BRERR ), 2019,39(06) : 867-872 - 869 -

B RAT
12.6 Sk

HCC B9 55 41 8L A 8510 7 6 — F R RO
TAE R U 15 B AR Ak , A A R B /K VA T v TR e
FE BT EAG 55 i B A 28 28 Ak e (a3 37 & 1 W 1
RELVBIT A D81 oo S AL W il S B P . B RO R 1
200 LI REG 4 CHFE K o JESL B VEAR P 156 3]
P T, VS DAB 5%,
1.2.7 AKX @It

Annexin V-APC/7-AAD Y8 T-R:INR T & (R 5l
FA AR A A R 7D AR A T, K
TR T A A HCC AR LABEFL 6 10°~/mL %% i
PR 6 fLAR T, AESE R RE FRSEEhF 37 CHE AR 2 d
2 80% 4, #R)5 10.05 mmol/L H,0, 43 2 h Ji T
TN T AR EDTA B8 RS AL IS | ok
YA FH A R TR B e 815 min. I A AERL A
7 BD FACS Diva Software 6.0(BD Biosciences 2> 7l ,
FE ) Y FACS Calibur 3 2040 A 3547 3 =X 40 i
ARAG
1.2.8 03 ga 25

i FH CCK8 12U & (B i i e A W BB A PR
/N ) Fl Cell-Light EAU Apollo567 fR4MR 7 & ()M
RiboBio 2wl ) K I 40 i A 38 56 3% 77 o X5 T EdU
FE K 20 i 32 Fh 21 3 B A2 1L (Nest Biotechnology 2y
Al ), I BRI R UL B T AR, RS
IR BB E S . X T CCK8 PEAl , 15 50K
YA (3x10°) FiAr 21 96 FLAR AR FLrp . 7 24 .48
72 h 5 [ B LA A 10 WL CCK8 57 FF7E 37 <C
TR 2 he JE L BEARALTE 450 nm A0 5 IO RE (H
(ELX-800,3E[H) . kTl ve kI miBe /1, 4 3004~
YA 2 6 FLIEFR LA A 2 JH . R T 20
min Ji5 , K5 %) 4 LA 75 0.1 % 45 i 25 (g 38 22
BRAEVBEARABRAF)Geta,

129 12& 5%
i J] Transwell /NaE (Millcell 23 &), fE8E ) 3471
FEFR M , Forh e 7 i 3L i (BD A A
FE) o KRR e Y B AL LA 2x 10 /mL A9k HE
BT s R A . 500 wL 40 i = 7
W) =, o L&A 10% FBS [ R ALEH T
TEENCFESIHEY . WE 48 h , IR
i 4 9% 22 58 PR [ 5 Ji5 0.1 % 45 fh S8 e . 16
2F R SR TR AL
1.3 “%itFriE

Ph b e s 3 UK, ok SPSS19.0 Ge 114k
P R ES R A B R 25 (3 £ 5) Fom . FRE
2550 M R B/ IN 3 2% Sk T R I 22 2 R R 1Y)
25, P<0.05AERAGIEE X,

2 # R

2.1 HOXAS £ HCC 2B b R A KT 3 T A8 0I5 &
42

qRT-PCR #3017 100 Xt HCC F1AH b 4 55 41 41
1 HOXAS ik K F, 45 1 W 7s HCC H 24U i)
HOXAS 7E mRNA 7K - 4 Ji 55 20 21 &8 7 i (1A
1A) o B TR REEN TR S50 (8] 1B) LA S e 1 A G
6 (E 1C)¥UER HCC 42U 1) HOXAS 7 2 /K F
LI
2.2 RIFEAKRHOXAS &A% 33 HCC 20 feL 38 74 46 )

S 5E HOXAS Xt HCC 20 M 38 55 RE 71 1 52 1
FI S 1254 Y4 Hep3B S MHCCO7H 40 iy 7 ~7 K4 o ik
IR HOXAS By R 5% 40 B 2 , I ELAI ] 25 1 Joa S g B
AR I T IRRCR (1 2A) . CCK8 (& 2B) -
M refe (B 2C) \EAU (JF 2D) fl 5286 25 JAIE 52, AR Sh
% HOXAS J& , FHFi 200 it (%) 34 7 e ) W35 2 31 )
55, 278 HOXAS 76 4 5 HCC 40 o 14 4 g 7 1 % ¥
HEAMEH,

A P <0.001 B C
1.0 —
=08 TEAIB1(x200) A1 41(x200)
p e . casel case2 case3 case4 case5 case6 X AT SR y
Kool & . TPTPTPTPTPTP
= e
%0.4 HOXAS — — e - = =
Zood . g B-actin i - - — - sooe
e S ~ Ve s
0.0

i

A:qRT-PCR; B: 25 [ 5 S ELI S8 (T A1 LY PSR 4140) s C o Syl fb e
1 HOXA57ZEHCCAHAFRIZKFTFHEMEZHR
Figure 1 The expression level of HOXAS in HCC tissues is higher than that of corresponding adjacent tissues
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Figure 2 Knockdown of HOXAS expression attenuates the proliferative capacity of HCC cells in vitro
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Figure 3 Knockdown of HOXAS expression attenuates invasion and anti-apoptotic ability of HCC cells in vitro
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