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Effect of HOXAS5 knockdown on proliferation and cell cycle of human glioma cells

XU Xiu—peng, JI Jing, LIU Ning, LI Hai—lin, LU Hua. Department of Neurosurgery, The First Affiliated Hospital of Nanjing Medical
University, Nanjing 210029, China

[Abstract] Objective To explore the effect of homeobox A5 (HOXAS5) knockdown on the proliferation and cell cycle of glioma
cells. Methods The CGGA database was searched to download the chip data of mRNAseq—693 and mRNAseq—325, including low—
grade glioma (WHO grade II) and high—grade glioma (WHO grade Il ~IV) HOXA5 mRNA expression and patient survival data; the
high—grade glioma patients were divided into low—expression group and high—expression group according to the average level of HOXAS
expression. Human glioma cell lines U87 and U251 were cultured in vitro, and HOXAS siRNAs and negative control siRNAs were
transfected into U87 and U251 cells by the Lipofectamine 2000 method, respectively. CCK-8 and clone formation assay were used to
evaluate the proliferation ability of glioma cells. Flow cytometry assay was used to detect the cell cycle. Western blotting was used to
detect protein expression level of CDK4. Results The results of bioinformatics analysis showed: the expression level of HOXAS in high—
grade gliomas was significantly higher than that in low—grade gliomas (P<0.01); the median survival time of patients with high—grade
gliomas in high— expression group was significantly shorter than that in the low— expression group (P<0.01). In vitro cell cultured
experiment results showed: knockdown of HOXAS significantly reduced the proliferation rate and the number of clone colonies of U87
and U251 cells (P<0.01), significantly increased the percentage of cells in the GO/G1 phase of U87 and U251 cells (P<0.01),
significantly reduced the expression level of CDK4 of U87 and U251 cells (P<0.01). Conclusions HOXAS is highly expressed in
gliomas. The higher the pathological grade, the higher the expression level of HOXAS, the worse the patient’s survival prognosis.
Knockdown of HOXAS significantly reduce the expression of CDK4, arrest the cell cycle in the GO phase, and significantly inhibit the
proliferation of glioma cells.

[Key words] Glioma; HOXAS; Cell proliferation; Cell cycle; CDK4; Gene knockdown

Jig o 9 e N HP R A 8 2R B e i UL B R P
doi/:i().137‘{8/&551}.10()‘9‘—1“53)(.2()2().11.()12 W1 ELAT SRR A A2 e | S B B T
HETA LA A AR RS (BK20201077) ] LS TS A PPN
0210020 B, iSRS R gy, 27 PRI BV AL P ARG AR, S
B OGS F R ) BRI LR BRI IS T — 2 2B 1 e (0
HIES B e ,E—mail : luhua@njmu.edu.cn j\ q”fﬁiﬁ/ﬁﬁfﬂﬂi%ﬁﬁ{ﬁ , Eﬂgﬁﬂﬂ :‘F‘Eﬁ—c}ﬁa@ E/‘J



—858—

rP I R A2 AR 2021 4F 11 A 25 26855 1139] Chin J Clin Neurosurg, November 2021, Vol. 26, No. 11

AGVERSTEAE 1Y, DR, IR TR GRS SR RE I Y
ST IREERLH] A BT IF A A RAIRT r HE

() PEE B R R TE AL s BE AR , 2 5 4
e 6 & B AR A o AT TR U S B & B T AS
(homeobox gene A5, HOXAS ) J& [] Y5 HE J& PR 5%
() — D3, BEAERSE s HOXAS 76 Z Rl s v 5
AR, 5 IR 8 2 RO AR ) 2 R YA DG,
ARSCHRIT HOXAS 78 5 5087 v 9 3 18 B HL e ot
BB RE AR A B R R

1 RS

11 A4 54T THRMIASZ b 5 s SE R 4 5 i
(Chinese Glioma Genome Atlas, CGGA ; http://www.cg-
ga.org.cn) . M mRNAseq—693 Fll mRNAseq—325 it i
HR L HOXAS mRNA 7EAR 200 I S5t 9 (WHO 43 9%
11 2% ) s 25 59 e Joooia (WHO 432 . IV %) P Yy 3
K KRR R N AEAEAE B o FE R PO BT, LA
HOXAS FRIBTKF- A R AR, 43 AR Ik 4
fm 254, Kaplan—Meier 75731 HOXAS £ iA7KF-5
RN BRI AU R .

1.2 MR 98 U8T U251 tm fi3e 4 (4% 3 B o> 40 UST I
U251 41 (o R 22 B 40 B 2 ) 1 2 10% 6 4 1.
15 DMEM H5 72 4648 . BOW A 4 300 e Joea 44n i
FiAEF 6 FLARH , FR 4B A B R B 5% A2 A 1), 5
% Lipofectamine2000 ( 3 [F Invitrogen 23 7] ) 1y B 45 5%
e siRNAs. 4042 W 4 - B3 1 % BE 4 (e siR-
NA-ctrl) FIEARLH (4% siRNA-HOXAS5) ., 36 h I
LN, FRBUEE A, IE TR IR TR 2R
1.3 CCK-8 &A% M 4m i 3% 78 & HOGH A K 20 g
BeRh T o6 fLA P, 4L 1 00040, 0.1.2.3.44d,
BAFLINA 10 pl CCK-8 463 % ( H 48 Dojin do 2
A]),37.3 CWER 2 h, BEFR UK I 450 nm &b WY 2
B, BTG R . AR & S RIFL.

1.4 FAR LIS 5 34 M) 4w B 52 T4 SR SR Ak Ak )
JE 398 A M 42 T AR 6 em B9 SR MLrp , A4S ML 4%
i1 300 N 41 B, JEIA 4 ml 3555 35 78 MRS L A
37.3 CHEIEREFRA D REIR 12 d, TR 4% 2 B
P [ 7 2 h Je FHAS s e e o IIssh i S 0, F T
KRS T AR R, A A R,
1.5 R X m R AU ) 2w e B 5 I SR 4 A 2
F 6 fLA T, AFFL 2 40 0001410, 5557 36 h )5, BHL
PIA T ml AN EDTA (4 i Bl 5 980 0 AL A L, 28 b f
BT AR B, 5 R ARURS 2 2 B A SRR s A 2

ml 5855 FE LRI A B MR 20 B R AT ok 48 e
B B R RN U TE , H PBS Ve — K5 1T
YOS O, FEVR I, A =20 CUKAR T4 1Y 75% 05 kG
WRFTTRAT, [ o i AT L] SO 00 6 (e 13k
BAH s G BAEAL TR, EALSE A JE 4G
HELE =K.

1.6 % 9% FP 3 k46 ) 4w B HOXAS & B #i48 % & &
a9 & & AR UL 4 8 1 PR BG4 L A
LB L RIZH 2V 1, 2 FHEILE BCA BRI & &
W, T D ARG v . AT AL
20 wl FEE, 28 10% SDS-PAGE HL 1K J5 i #% & PVDF
JEE |, 5% B RS WK B TBST ¥ W 514 2 h, fin A AH
N —HT, 4 CHEIRIFE L4, TBST YE& 3 W, A
b, EIRFEIRIEE 2 h, PRV 3G, ARG
L LAY, LhB-actin A NS, Image J AT IKEE
53T o

1.7 %5547 R GraphPad ZXFFEI 77007 5 7 B
TERLER H wves 2, R B 2 07 22 0 Hr Fe K2
P<0.05 M ZESA G L

2 & R

2.1 MR8 HOXAS 89 & 35 CGGA KU 5 43 M 45
R« SRR R A B, O i R HOXAS
mRNA F k7K1 235 (P<0.01, K 1),

22 HOXAS R ZEK-F 5/ R A RAMEH X FE
TEHTEs SR B AR IR 4l e GO e g s A H 7
AEAF I R4 v FR 4 B  JiE K (P<0.01, 81 2) o

2.3 AR HOXAS % & 34 B R 78 0 it 38 74 B /) 69 %
" siRNA-HOXAS 4141 it HOXAS & 1335 7K 7 I
FHET siRNA-ctrl 41 (P<0.01, 5 3), 5 siRNA-ctrl
HAHH , sSIRNA-HOXA5 ZH 40 i 385 0 7 A I 1 RE
FI¥ R E AR (P<0.01,83),

2.4 SAKHOXAS % ik %t 4m i JB) 7 & 4m B JB) A 48 %
& REWGR R J AR DRI 25 R R siR-
NA-HOXAS 20 40 fifd GO/G 1 53 40 Jifd 7 43 L %% siRNA-
ctrl 4182 N (P<0.01, K1 4) ; 1fif H., siRNA-HOXAS
ZH 2 CDK4 223k /K45 siRNA—ctrl 21 8 28/ (P<
0.01,4),

3 3t it

A 5T S5 R R B HOXAS 25 K3k
HOXAS 15 2% 35 41 5 G0N e T I s N AE A7 1 A1
LR B, X R, HOXAS 76T vh vl e k4%
TRFEAE R, 34 0T R LA I TR VA 12 Wb it 4



P I RN 28 /MR 275 2021 4F 11 A 5526 %45 113 Chin J Clin Neurosurg, November 2021, Vol. 26, No. 11

-859-

=

: £ %

g

HOXAS5 mRNA ik

T

>

EReaERsie

usy

U251

O

e HE (450 nm)

mRNAseq_693
| - |
| |
| |
mE
° L : =1 b
[ ]
L 1]
(2B BTl e e ot
18817 50444

B

HOXAS5 mRNA #ikAF

mRNAseq_325

k.

$

$

1o 2% 33 e T
218

(23 90 Jie o o
10344

A1 R E % BRI B HOXAS &k K-F

LARE A R B e, * P<0.01

—— HOXAS {I£31A4] (3334i)

i

—— HOXAS i #ik4H (1334)

00+

80+

60- p <0.001

40+

204

T w0 0 %00 40
KA

mRNAseq_693
2 A5 E A HOXAS Z X K-F 5 SRR R B IAA LA TS0 % &

ugy

- siRNA-ctrl
=-siRNA-HOXAS

B

A E T

masiRNA-ctrl
s 1.5yMSiRNA-HOXAS
<R
a'::fl
9 0.
*
2
0.
ug7 U251
u2s1
- siRNA-ctrl
- SiIRNA-HOXAS
T
c
o
wy
2
S = *
) *
=
H H 1 2 4

—— HOXAS L% 1A4 (1414)
—— HOXAS i ikeH (68fl)

10

80+

60 p=0.0025

404

204

N 1m0 0m 400 3000

KA
mRNAseq_325

siRNA-HOXAS

mm siRNA-ctrl
mm siRNA-HOXAS

Lh

»
us7 U251

siRNA-ctrl

&

ua7

U251

FedcH

L

L

400
e

-:: 200
e 100-
o

B 3 S HOXAS & #7673 UST A= U251 4m L3 78

5 siRNA-ctrl 284838, * P<0.01




—860— R I R P2 A B4R 2021 4F 11 H 2526 %45 113] Chin J Clin Neurosurg, November 2021, Vol. 26, No. 11
A SiRNA-ctrl SIRNA-HOXAS mm GO/G1 W%
) . mm G2 %
3 i i mm S %
L - 7 - -
= f' 21 1 i 87 U251
2 | 27 | uas : x
- I = | o
' | 2100
s, e =
A Ao ST B A 1, v
FRi-AniE DNaS L B -4l HEDNAS I ot
siRNA-ctrl SIRNA-HOXAS £ 504
2 4 | =
e = | |
: l < | 0-
=" i = | U251
E 5 ; =1 .@F: 3 ,@?: 5
- A ;;3" ,,g?‘ .E;?' %'?"
. & @
fJ “'ﬂlrh_Dm’m fi’)l“’lllfﬁiDNAf“
mmsiRMNA-ctrl
B 1.5+ SIRNA-HOXAS usg7y
; 1.04
‘g *
= 051
T T T
o e 07 0 &
" T
mmsiRNA-ctrl
1.5-M SIRNA-HOXAS U251
2
=
e
M
A4 FAKHOXAS F ik AR 78 UST F= U251 4m 8 A % B 248 % & & Rk 09 % h
5 siRNA-ctrl 2848, * P<0.01
FRIFHE FEEFIERVER . 52 P&, HOXAS 75 2%

BRAERTFE R, HOXAS 1Y 5 438 5 2 M
4 e A 5 TR DIAH G, i, LI HOXAS =ik
SRIAEIEFUIRIE 19 S 5 e it — 2L AT 5T
KW, FUBE HOXAS FEA IR 5 HUS 3l 1w
AT G, X SERE SR HOXAS 7EFLIE A

HAP R R, I H R #A 10 HOXAS 1] DL i 0
wnt/B—catenin {55538 FAE DE B8 8 A 0 L R 18] BT
PRV X SEAIE S 25 R R W HOXAS 76 &2 45
qﬂﬁfpﬁﬁﬂwﬁﬁﬁ J T HRT HOXAS X Jie g 4

AE 7 By R, FRATTAH Y siRINA. i 6K e Jo5 93 40 g



FR I R A 2 AR 5 2021 4F 11 H 4526 4555 113 Chin J Clin Neurosurg, November 2021, Vol. 26, No. 11

-861-

HOXAS 265K, 455 8w, il HOXAS ik n]
DS 3 AT Jo s 200 M A S 1 B

I 3] $08 2 4 20 B 4 B P A A A R R 3X
— MR B 7 A M SRS A OB R R AR ST S
TR, RHAR R TR 4 M0 HOXAS (193635, B I F A%
CDK4 &35 7K, i 5 5 988 41 At J&) 399 BEL ¥ F GO/G 1
Wl VTA SCRRARE , HOXAS AT L i #4095 wnt/B-
catenin {5 5 10 FEAE iR 40 B %) X M AR 2 R B
A5 200 60 R 4 LR, FUR  HOXAS J2& 45 Af
PLIE 352 MG wnt/B—catenin {5518 J - 10 52 el Jig Joi
e A PRI S RN A M A 0T, A R — 2R

H T, 5 R BT HOXAS Z8k 7K FFF e ipL bl
MANIHEG . EA 5 EEH , microRNA /T4 5% 5
P VST HOXAS kb R E AR . 6
U, microRNA—-196a 1] D)3 1 41 il fili J58 HOXAS &
K, T AR S i g 200 e e A R 2R O SRR
T8, FLARE LR 1T LA SE i 77 AL R c—myc, A
T microRNA—-130a 1) 2635 , HEM{E #E HOXAS 1)
FeR ) (HIE TR HOXAS i 6k S 7 2 A o6
microRNA X 7w 5, b7 Bl — 28t 5
AN, FFE R, HOXAS B H S sh FIX H ik 5 H
Ji HOXAS AR F R4 5™, Ik, FRATHEM , i e
1 2235 1 HOXAS 1] fig 5 H 5 8l XARH ZEAbKF-
K,

ZE TR R ) B S SR HOXAS (2R354 1T LA
02 AV 598 20 L PR A I B RE 7, 3 CDK4 2R
IR R 3K, 400 46 240 6 R I A GO/G 1 9 1] G2/S 1%
e DXHER HOXAS 765 B9 b & #4411 e 344 4
FAN MR VR 0 BN 6 08 0 T 1) 3R
T A

(&% 3Cik]

[1] Sampetrean O, Saya H. Modeling phenotypes of malignant
gliomas [J]. Cancer Sci, 2018, 109: 6-14
[2] Wang Y, Jiang T. Understanding high grade glioma: molecu—

lar mechanism, therapy and comprehensive management [J].

Cancer Lett, 2013, 331: 139-146.

[3] Bhatlekar S, Fields JZ, Boman BM. Role of HOX genes in
stem cell differentiation and cancer [J]. Stem Cells Int,
2018,7(22): 1-15.

[4] Jeannotte L, Gotti F, Landry=Truchon K. Hoxa5: a key play—
er in development and disease [J]. J Dev Biol, 2016, 4(2): 1-
18.

[5] Teo WW, Merino VF, Cho S, e al. HOXAS5 determines cell
fate transition and impedes tumor initiation and progression
in breast cancer through regulation of E- cadherin and
CD24 [J]. Oncogene, 2016, 35: 5539-5551.

[6] Al 4 SC  SKRBLAL, A5, FLARE [ 5 0 4 RE
(HOX) A5 FR ik (B 5E (], th A8 2% 44 3, 2005, 34
569-574.

[7]1 BRAZ3E, MR 45 BREAL, . Sk T HOXAS 78 FLI
ML R (R S PR . )24, 2015, 46.:634-640.

[8] Bagadi SA, Prasad CP, Kaur J, et al. Clinical significance of
promoter hypermethylation of RASSFIA, RARbeta2,
BRCAI and HOXA5 in breast cancers of Indian patients
[J]. Life Sci, 2008, 82: 1288-1292.

[9] Zhang H, Zhao JH, Suo ZM. Knockdown of HOXA5 inhibits
the tumorigenesis in esophageal squamous cell cancer [J].
Biomed Pharmacother, 2017, 86: 149-154.

[10] Malumbres M, Barbacid M. Cell cycle, CDKs and cancer: a
changing paradigm [J]. Nat Rev Cancer, 2009, 9: 153-166.

[11] Liu XH, Lu KH, Wang KM, et al. MicroRNA—196a promotes
non—small cell lung cancer cell proliferation and invasion
through targeting HOXAS5 [J]. BMC Cancer, 2012, 12(8):
348-359.

[12] Yang F, Miao L, Mei Y, et al. Retinoic acid— induced
HOXAS5 expression is co—regulated by HuR and miR—130a
[J]. Cell Signal, 2013, 25: 1476-1485.

[13] Bk, 0. B 41409 HOXAS I HOXA 10 %45
B F AR B I PR LT B4 I RS, 2016,
33:2321-2325.

(2021-08-08 Withii ,2021-09-15 &1l



