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Expression of HOXA13 in non-small cell lung cancer tissues and its effect on
growth of xenograft in nude mice

LIU Yuling, HUANG Baohe (Department of Respiratory, Central Hospital of Jiaozuo Coal Industry Group Co., Ltd. of Jiaozuo City,
Jiaozuo 454000, Henan, China)

[Abstract] Objective: To investigate the expression of HOXA13 in non-small cell lung cancer (NSCLC) tissues, and to explore the ef-
fect of silencing HOXA13 gene on the growth of A549 cells in vitro and xenograft in nude mice. Methods: A total of 112 pairs of
NSCLC tissues and corresponding adjacent normal tissues from patients, who underwent surgical resection at the Department of Thorac-
ic surgery, Central Hospital of Jiaozuo Coal Industry Group from March 2014 to April 2016, were selected for this study. Real-time fluo-
rescence quantitative PCR was used to detect the expressions of HOXA13 in NSCLC tissues and adjacent tissues. A549 cells were cul-
tured and divided into siRNA-HOXA13 group, negative control group and control group. Real-time quantitative PCR was used to de-
tect the expression of HOXA13 in cells, CCK-8 was used to detect cell proliferation, and Transwell assay was used to detect cell inva-
sion. Xenograft model in nude mice was constructed, and the growth of nude mice was observed. After 5 weeks, the mice was sacrificed
and weighed, and the tumor-inhibition rate was calculated. Real-time fluorescence quantitative PCR(qPCR) was used to detect the ex-
pression of HOXA13 in xenograft tissues. Results: The relative expression level of HOXA13 mRNA in NSCLC tissues was significant-
ly higher than that in the adjacent tissues (1.83+0.13 vs 1.12+0.10, r=47.008, P=0.000), and its expression was correlated to TNM stag-
ing, differentiation and lymph node metastasis (all P<0.05). The relative expression level of HOXA13 mRNA in cells of siRNA-
HOXAI13 group was lower than that in the negative control group and the control group (P<0.05). The cell proliferation level (D val-
ues) at 24, 48, 72 and 96 h in the siRNA-HOXA13 group were significantly lower than those in the negative control group and control
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group (£=30.727, 5.427, 13.816 and 24.454, all P<0.05 or P<0.01); the number of invasive cells in the siRNA-HOXA13 group was

lower than that in the negative control group and the control group (all P<0.05). The mass of xenograft in nude mice at week 5 in the

siRNA-HOXA13 group was smaller than that in the negative control group and control group, while the tumor-inhibition rate was high-

er than the negative control group (all P<0.05). The relative mRNA expression level of HOXA13 in xenograft tumor tissue in the siR-

NA-HOXA13 group was lower than that in the negative control group and the control group (all P<0.01). Conclusion: HOXA13 was

highly expressed in the non-small cell lung cancer tissues, and was related to oncogenesis, progression and metastasis of cancer. Specif-

ic silencing of HOXA13 gene expression could inhibit the proliferation and invasion of tumor cells and suppress the growth of xeno-

graft in nude mice.
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201443 H £ 2016 4F 4 A 78 A /EIEL S H
A BR 54T 2 ] rp e = B i A BHE 52 F R V) BR G IT 1)
112 51 NSCLC ¥ 2H 2R AN AR X B [ 55 41 21 . AR T3
RATHAIT s RIFEWREL 2. HpBEeo i, &
PEA43 ] T8 39~78 %, V-1 (57.6249.24) % ; Jisg &
2RI e 42 1) B 70 1 44 BRI TNM 45 1]
PRt T #3234 11 1327 451 TTTHA 54TV 1A 8 41 5 fi 8
B2 <3 em 356 =3 cm 77 6] ; KA E LS 63
il o A H A i e £EL 2 R AE R R 5 4, PR B
THEA, N80 CCUKFIRAE . AT FLHH L&
HHF B AR, IR PR e 0 i
1.2 SER#hdh . tafotkfe £ 21X 5]

T AR BALB/C R IR 15 1, W E Ll
K LI YA A [ A A% UE S : SCXK (1) 2017 -
0005],29~38 d & , R i & 17~20 g, 1 F% T hnifE 4%
BN BB RIERENL Y A3 H, RS R 1E R

PETAFE 7 do NSCLC A549 4 ok i o BBt i 41 i
A LTS A

2 RNA HEBUR A £ (TRIzol 1) FAL Yui g |4 26
Invitrogen /A 7] , Wi 8 s f PCR 7 471 &0 B £ 4
Y TR CKIE)H IR A7, HOXA13 M 25 Y H L i
A T A AT G RPMI 1640 1553890 iR 4 17
FIEREIE H 52 [ Gibeo A ], HOXA13 FHUF BRI P
XTHEFE B B g S AT AR MRS A w1, gPCRAX
i) I 55 B ABL A ] , CCK-8 A IR S H e i ST AE
VIR A PR A F], Transwell /NZE T H £ [E Corning A,
Matrigel 5% H 35 [E BD A #] .
1.3 qPCR 5% % # M) NSCLC J& 41 £ fe J 5 40 42
HOXA13 mRNA # % i

HY NSCLC ¥ Flj 55 20 43, W B% )i, IO 4 il 24
PR, H S5 RNA BB & U R U RNA . 4
03 56 FE e I I v R L A B AR BE S Ao/ Anso>
1.80 N & #% . K RNA FH 8 % SR 71 &1 5% % N eD-
NA, L cDNA J#HR , 4% PCR 4™ 383871 5 15 BH F Szt
P E B PCRACH 514 18 . HOXA13 51¥)F 41 F:
5" -CGCTTCAGAACTCGTTGCTTT-GC-3" ,R: 5’ -
CGGAAGAACTGGCAGTCTTTACCT -3’ ; GAPDH
1Y% F: 5" -AGTGGCAAAGTGGAGATT-3" ,R:
5" -GTGGAGTCATACTGGAACA -3 . Jx N %1 -
95 °C 3 min Ji5 ,92 °C 30 s,92 °C 30 s, 60 °C 30 s,
75 °C 30 s, ELLAEIA 38 IR FEAFEM B 6NN TATHE
L. H 22299k iF B NSCLC & Al 55 41 41
HOXA13 mRNA fHXf KA &, LI EE 3 K.
1.4 e 3ddfantndh 4

¥ A549 41 L B T & 10% AR 4 1ML i 19 RPMI
1640 557500 , 755 5% COLHHXHEE (37 °CH F- 46
HEE IR . O B K A P, TR A, R T 6 AL
B Fb A 4 I A B ik 80% 7 A5 I, 4% IR L Yk 77 &
Ut IOOE 40 L 3E 47 3 4347 4% 44 - siRNA-HOXA13 21
% ¢ HOXAI13 siRNA, H T4 7 %1 9 57 -GCGGA-
CAAGUACAUGGAUATT-3" 5 [ 14 X} & 41 %% G 9 1
R %19 5" -UAAACUCCUAACCGCAGUGC-3 " ;
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1.6 CCK-8 k4| F# HOXA3 3+ A549 2@ it 35 74 &
VAR OR-AAC)

I EIR 3 2H A549 AHuAE L), JRm T AL, AT 96
FLAR , 4025 B2 1< 104N/ FL, TR AL S A 4R |
ERETE . P RIFEREFE24.48.72 7196 hith , 7 &AL
CCK-8 VK 10 pl, Sk SE IR & 120 min, FEEFR{XE 450
nm P AT S FLICE E(DIH. SLIREE 3R,

1.7 Transwell 5% 3246 M) T4 HOXA3 % A549 %@ i 4%
£t ) 9%k

FATC 3585 72 93% 116 % Matrigel e JEA TR , B
100 pl ¥ Transwell /N2 _F 5 AT AL, 4 °CII AT %
FHo BUSAHEE Y Ab 48 h 1A, RN 1L , B OELDTTE,
T I3 % 77 B BB 1.5%10%/ml, [A] Transwell 7Nz _E=
JIA 200 pl, N =ZAINE 20% fE2E ML 55 751 600 ul,
TR, B /INE, 2R R , 45 R g 6, 5
b N A A R R RS 2B, B RS, BEALEX 6
PREF v Hzr IR Bl . SEIRE 5 3 I
1.8 3 = NSCLC A549 %@ fo 4% R AS AL G AL A

W 1.4 o B % I 0 00 A K A 40 P, TRV AL, 25
O )5 B B T TE T PBS vk 3 Y] )5 , i PBS H &
Y, YT IR FE N 5% 10° AN ml. T#iE TIES
b I 75% Tt R SR A R A 2 ATV 5 400l
HUsiRNA-HOXA13 41 [ 14 X HE 4 06t HE 21 241 il &

200 pl, 73550 %F 3 ZHAR BREAT B R, 45 s
WSR2 R BRI A LB A BB . 3 A L]
FEThRAESFAE T, B AR A KA BT W52, 5
JE J& » BRI AL BT, EURE Ak, R Jo 5 4 1, 40988 Ze= 0t
FE ZH 1 45988 45 5 B - siRNA-HOXA 13 28 (il [ 2 %o 1
)T HA R A 5 ]/ %o B AT XA R R 5 < 100%
1.9 qPCR 5 346 45 A4 7 AR 40 22 F HOXA13 % 34
HU A R MR AR 21, IR, B B g, 4 LA
RNA, H AL BH 1.3, LI EE 3K
1.10 %its it
FIH SPSS 21.0 4t vk 2= 8 A, ivh & BORHR H w+s
FoR, 2 IR FE IR e kar B , 22 2L 1) br AR FH SR R 3R
T3 ZE 5 AT, AL TR R P LR Y LSD - A58 5 1 $i ekt
K FHAE R R, 0 L ECR R AR 36 . DL P<0.05
B P<0.01 £n R A Gl 5 L.

2 4 R

2.1 NSCLC # %1 2% F HOXA13 mRNA % ik K - 9
28RE

qPCR 52 56 6 I 45 % &5 7% , NSCLC ¥ 41 41
HOXA13 mRNA A X} 3 i& & B & & T % 55 4 41
(1.83+0.13 vs 1.12+0.10,=47.008 , P=0.000) .
2.2 NSCLC 7% %8 20 HOXA13 % ik 5k Kk 5% 2 4%
AE AR K P

FHIEE 70 B 48 5 (£ 1D 7R, NSCLC Ji 4 43 rh
HOXA 13 mRNA FX} 1A 5 5 5 AF RS Vi 3 22 8
RURI bR KN TE52 (P>0.05) , 111 5 TNM 23 3 70 AL R
Rk L4 3 5 4 55 (35 P<0.05) .

# 1 NSCLCEHLAH HOXAL3 FRiA SIERFIRFHEAHE X 14 (vts)
Tab. 1 Correlation between HOXA13 expression in NSCLC tissues and clinicopathologic features (i+s)

Clinicopathologic features N HOXA13 expression t P

Sex 1.315 0.191
Male 69 1.8540.12
Female 43 1.82+0.13

Age(t/a) 1.533 0.128
<58 78 1.85£0.16
=58 34 1.80+0.10

Pathological types 1.660 0.100
Squamous carcinoma 42 1.81£0.12
Adenocarcinoma 70 1.86+0.17

TNM stage 5.726 0.000
I+ 50 1.77+0.07
I+1vV 62 1.88+0.12

Differentiation 4.601 0.000
Low 37 1.89+0.17
Middle/high 75 1.76+0.12

Tumor size(/cm) 1.920 0.057
<3 35 1.81£0.12
=3 77 1.8540.10

Lymph node metastasis 8.241 0.000
Yes 63 1.94+0.14
No 49 1.73£0.12
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2.3 siRNA-HOXA13 %1 4@ fz # HOXA13 mRNA 48
xt & ik 2 9 B IEAK

siIRNA-HOXA13 2H . B 455 8 25 A xf R 2H A549
41 ffd ' HOXA13 mRNA AH X% 321k & 45 7 5 (0.22+
0.04).(1.06+0.06) F11(1.01+0.05) ; siRNA-HOXA 13 21
A549 4 il 1 HOXA13 mRNA A%} % 15 B AL T B 7
Hof FEZEL A 5o 1B 2HL (341 P<0.01) , BH 1k o) R 20 5 5% 1 4

A549 41 il H HOXA13 mRNA X £isE L B %
5 (P>0.05)
2.4 LEKHOXAIL3 T 4p%] AS49 m e 36 54 7% /)

CCK-8 V=AM &5 5 (£ 2) \ 7, siRNA-HOXA13
1 24.48.72.96 h i DAE B RAK T 91 P4 X HE 2L A0 %) BE
H(F=30.727.5.427.13.816 1 24.454, 15 P<0.05 5 P<
0.01), % B A549 2 fa 34 58 e 77 BH 5 32 241

=2 348 A549 {AREAE BT S ETE B S EL B (Daso , i£S)

Tab. 2 Comparison of proliferation of A549 cells in three groups at different time points(D.s),+s)

Group 24h 48 h 72 h 96 h
siRNA-HOXA13 0.23+0.03 0.35+0.08 0.4940.05 0.55+0.08
Negative control 0.36+0.04 0.46+0.10 0.68+0.10 0.76+0.02
Control 0.37+0.03 0.50+0.05 0.65+0.04 0.77+0.06

F 30.727 5.427 13.816 24.454
P <0.001 0.017 <0.001 <0.001

2.4 TEKHOXAIL3 T 44| A549 m iz 2 h8 7
Transwell £ 36 £ U 45 5 (B 1D & 7~ , siRNA-

HOXA13 #1914 :F [ 25 i 8 442 28 41 i 30043 )

N (87.65+5.68)  (124.25+7.18) F11(128.35+8.06) 1 ;

9 P %o} R ZEL R %o R 2 42 2% 4 i B b i B B E R
(P=0.474) , siRNA-HOXA 13 212 22 41 fg 34 B S T
I3 4 %o} HELZEL R0 %o R ZH (4] P<0.05) &

RF R aS o s R
¥ "* "»;«":“i A 4;"‘"#’1
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A:siRNA-HOXA13 group; B :Negative control group; C: Control group

1 STER HOXA13 Xt A549 ZRAR(R

RRENITM(ERERE,x200)

Fig. 1 Effect of silencing HOXA13 on invasive ability of A549 cells (Crystal violet dyeing, x 200)

2.5 B HOXAIL3 THpHIA54078 £ K

3R AE 1~2 A N B B B, BOR %
100% , WEEEIA N R WAR BRAE T W3 B . 442 A
J&i » 5 siRNA-HOXA13 4 LL 4%, BH X6k HEV 2 R %) B 21
PREVH I B, I AR &b, %A 1 R IR
7K a3 A 1 BRI 2 BT R IR L G K

I3 0 TR 2L R %o R L A B R TR S L ) 98 A
B B 2 5 (P=0.184) , siRNA-HOXA 13 41 %
FELJRE S I I8 1 ot 22 B S /N T 9 P o) R A R R
0988 e T B R4 (45 P<0.01) . L3 3,
2.6 SiRNA-HOXAI3 %1 # R # # 5 4 22 +
HOXA13 mRNA A8t & ik & B 2 41K

sIRNA-HOXA13 2 | B 44 55 HE 4 %oy HE 4 4R B

% M 983 20 21 HOXA13 mRNA HH%f % ik & 2 51l
(1.17i0 16).(1.960.08) F1(2.01=0.12) ; BH 11 % 18 40
T R ZH 4R BRU RS 1 R 4H 21 HOX A 13 mRNA AHX 3%
KBTI #E H (P=0.563) , siRNA-HOXA 13 41 # R # h
I8 2H 21 HOXA 13 mRNA A%t 3218 S T B Mt i
AR IR, 2 RA gt 2 X (P<0.05)

3 i i

NSCLC 1A% WA R 22—, BIm B 2
AR ETER, REIAE RSIT BR AR Wit H
B3 LS W R R R T s A R, B MR

BT, Firb IR 20 i S0 A1 49 5 2 5 B NSCLC T Jim AN ()
BN & . HOXAL3 FE K & F 78 Bl vp gl kB, A2 F
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D] 7 Ji 8 2H 23 B2 0%, TR 0 g 28 I AR K R
PEE B . E B D, B % 2 Rk
MR AN P EaRE, HE5EEARTWMEA
USRI AT R RO, NSCLC #8414 7 HOXA13
A RIA B = T 55 21, B HOXA13 7E NSCLC
FE L2 B RIE , AN RIA &5 TNM 40 1. 010
P ROk B 5 #5672 45 55 , TNM 23 3 TR T+ IV 34 A
o B Rk Ak B RS 4 b B R, U
HOXAI13 A] it 2 5 7 NSCLC ) & 4= it Jg K i

=3 JERRBIEME S ARTRAREMMNEE
Tab.3 Tumor weight and inhibition rate in three groups of

nude mice at week 5 after transplantation

Group Tumor mass(m/mg) Inhibition rate

(%)
siRNA-HOXA13 228.34+13.43 52.01
Negative control 455.90£15.40 4.72
Control 474.06+28.75 —
FZ 226.059 17.624
P 0.000 0.000

. ‘ ' 0 ' Control

0 ' . . ‘ Negative control
P o $ ® rvroxan

ST Y TN R e e

"

2 3EBRE 5 FNHIERERIATR LR
Fig. 2 Xenograft volume of transplanted tumors in three

groups of nude mice at week 5

Rk — R HOX A3 F K] 7 = E /N4 ffa fi e b
IR T ASHIE 78 F) I siRNA $2 A4 57 T Bk NSCLC
A549 41 ffd h HOXAI13 % [, 45 5 12 7%, siRNA -
HOXA13 441 it HOXA 13 mRNA %} & ik &K T
I3 %of HEL 2E R0 xS HELZHL, 3R B siRNA-HOXA13 2H 4f A
1 HOXA13 R IE M s Dl . B 78 45 R 2o, siR-
NA-HOXA13 2 24.48.72 F1196 h i} , B4 5 & /7 0 &
2 B, B0 EA N I HOXA13 J PR 2 3 7] 4101 4h1) 4 ff
W5, #278 HOXA13 BRI T 2 5 7 NSCLC A549
AL I TE IR . B 7T 45 RIE R, siRNA-HOXA13
21 {5 2% 20 PR 25016 T 9 ek Sk TR ZE RS RV, R R A
HOXAI13 2 [K 3 i& o] #7140 f 1= 28 71, $& R

HOXAI3 BT REZ 5 7 Az 221d 1% .

R EBIRT LR ERE R, 3HBERE
1~2 JE 5 18] N 35546 i T8 B, BOJRE 28 100% 5 45 siR-
NA-HOXA 13 41 E A5, B 1 ek Bt 2E A0 xof B 2 60 0 i o
AR IR AJOK Bk, #8 1 RHBUIEIK, 20 mil
1R A2 HURCR R Bk B2 45 b, 156 B3 T Bk HOX A3
5 DR SRk W 9 M R SR, 00 ) R A R A K
W 1 5 IR A4 ot B A T A 0 IR AR 6 A
[T LR = il G R O (5 = R s 28 U L I/
HOXA 13 J PR F 3 w] A5 2504 ] JE /) 240 e i e 4% A 988
AR, AW R E R, siIRNA-HOXA 13 441 5 F2
TR 2H 2 HOXA 13 mRNA A%} 545 & B KT 1A
A5G R ZH RO HEZEL, s — 2 IR T B B RS AEL RE 2H 2
HHOXA13 PRI s Dl o

25 iR ,NSCLC 241 1 HOXA13 =KL,
HE Mg RAE R EBEAR K, 57 EIR
HOXA 13 2 [KI 1A 7] 71 1) 24 B 384 48 A1 12 28 77, DA K%
BB FE M R AR K A B A NSCLC &= R VG 97 1
BT
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