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[ Abstract ]

ma and lung adenocarcinoma cell lines and to observe its clinical significance in lung adenocarcinoma. Meth-

Objective  To determine the expression of homeobox 10 (HOXA10) in lung adenocarcino-

0ds Immunohistochemical staining was applied to detect the HOXA10 expression in lung tissue samples from
75 cases of lung adenocarcinoma and corresponding normal lung tissues. The correlation between the expression
and the clinical feature or 5-year survival rate in these patients was analyzed. RT-PCR, Western blot analysis
and immunofluorescence assay were used to detect the expression of HOXA10 in H322, H1650 A549 and
H1975 lung adenocarcinoma cell lines and HBE human bronchial epithelial cell line. Results In 75 cases of
lung adenocarcinoma, the expression of HOXA10, which was in the cytoplasm, was significantly higher than
that in normal lung tissues (P <0.01) , and the high expression of HOXA10 was correlated with tumor invasion
(P <0.05) and lymphatic metastasis (P <0.01) , but not with the 5-year survival rates of these patients ( P >
0.05). In addition, the expression of HOXA10 at mRNA and protein levels was very strong in lung adenocarci-
HOXAI10 is

strongly expressed in lung adenocarcinoma and lung adenocarcinoma cell lines, and may be involved in the

noma cell lines, and significantly higher than in human bronchial epithelial cells. Conclusion

invasion and lymphatic metastasis degrees of lung adenocarcinoma.

[ Key words ]

lung adenocarcinoma; HOXA10; expression; clinic significance

Corresponding author: Hu Yide, Tel: 86-23-68774484 , E-mail; huyide_mit@ yahoo. com

il g e — bl /N AR A, 7R AN 5 w2
H5 A MBS . G, 5 v il B 12 Wi (9 e e
A SR AT D T i 3k SRS T I 1A i g 2R
(953 FHL 1 B S B S 000 IR AR 56 1 o AR T il
Jige A R R B ELAARER A FAH AL 14 A e T 2 o

[EEEE] WU, dif. (023)68774484, E-mail : huyide_mit@ yahoo. com

[ e HR] http : //www. cnki. net/kems/detail/51. 1095. R. 20121211. 1308. 005.

html (2012-12-11)

HOXA10 “A[r] 5 & (homeobox, HOX) 3[R % % vh
(i — B3, ZE R MR G & R Ak vh R R AR A
I Al B R 22 1 R 55 25 B HOXATO 19 55 3 42 3 5 i
IR A R U RIS AR C T 7E HOXALO
5 A8 (G F S Ff, Plowright 255 1 Roser 25 43 41
%I HOXA10 mRNA 7E Jiifi I 955 40 ifs &2 A549 Fi1 H322
A EE. A MY 3R B HOXAL0 % = 3 H 31k
5 ] L5 i g 1) A 2B AR B ARG EABIRT &
L HOXAL0 7E fili B 98 b =5 32 k. (H 2 H 81 % F



535 55 M = EE K ¥ ¥ M
J Third Mil Med Univ

2013 43 H 15 H

Vol. 35, No. 5
Mar. 15 2013 469

HOXAT0 & i i 21 43 v 14 2 (g ik PR T SC A B A
A 8 A 2R v ) AR 1 DL RS v A I ARGE . A
BEASHE T A2 ) W HOXALO 7 Jii i I8 L 98 55 4 21

(1028 11 D0 B HE i A 114 8 R A BB A Fr) AH DG A
FA I HOXATO 7 i [ 98 40 1 28 S 1 i s U
BN R PRI, it — B WS IR (4 At R
s Wi il e o N\ ek PR U ) 2 i SR AR

1 ARSHE

1.1 ##

L1 GEREE Sl R N A S5 L U AL At A
B B A ARG B B il B9 i TNM 433 2 4% R
HIZWT R A FERAE . R AT Ab B B R M il 8 2 2R
75 ), Horp B4 45 5], 2Pk 30 i, A RS 37 ~ 54 561 B
R Lo AR 43 4 - =i o fed 4 4, sh oy Ak 4 33 4, AR 4%
1h4l 38 Bl Fie R AJCC I E 23 3H T ) S5 o0 B b o 647 93
W1 1927 i), T30 16 491, 393 27 i, V30 5 fil, LA R4i2idy
oK Zeid BRE G R B AL U R e o LA e i R
IS A T LA B F e A T R T L B 2 R AR T gk Ak H
32008 4E 12 A .

1.1.2 iR HBE 400+ EEB i AR b 40 i
PR LG IR AN 2R H322 H1650 \H1975 41 i 3k i+ H 1L
BERMRAE, Il B 4 M 2R A549 3K T ATCC,

113 FBGH SAXAS  Trizol (Invitrogen) , 83 4% Sialifl £
PCR {7 & (TIANGEN) ,RIPA 247 .BCA il & (BB KR),
JR I 2 (P A (DU A ), 83 ( Thermo ) , %1 B
%% ( Nikon ) , Bff b3 4% . H VKX, % 5 4% ( Bio-Rad ) , 9 i 1% ( GS-
800) , 513t % it ( BeckMan ) , PCR A3 A% R LUK AS L B I
RAGAX (Bio-Rad) . Il13EHT HOXAL0 ZFLREHLIR APt B-actin
Z iR (Santa Cruz) ,Cy3 FRic I PLLLFE 1gG(H + L)
MRS AL B R IC M D BT IS IsG (H+ L) DAPI(HEAX),
DAB i3 & .

1.2 7%

1.2.1 RT-PCR JH Trizol — 25 1 2 B 41 My 1 &L RNA, DX
1 pg RNA SRR s 5% 5%, 5258 25 14 2 IR Toyobo 23 & 1937
GUtiAAT. D1 ug cDNA R PCR Al HOXAL0 2 GAPDH
By 323K, SR S 194 <C 50 5,55 °C 50 5,72 C 90 5,25 4
PEER)E 72 CHEAP 10 min,4 CARAF . 2% AL BEEE IR i Uk fox
M PCR 7=#y, F 5B AR SR I E S . 5191551 : GAPDH: 1E
Y &# 5'-CTGTTGAAGTCAGAGGAGACCAC-3', & L 4k 5'-AT-
CACTGCCACCCAGAAGACT-3' 7= K ¥ 323 bp; HOXAIL0: IF
Y 4 5'-CTTCAGTTTCATCCTGCGGTTC-3', [ S 4% 5'-CCTA-
CACGAAGCACCAGACACT-3', 7= )& 152 bp,

1.2.2  Western blot W40, +ie IR 38 = KR 5 & Tk
ISR AN, 12 000 x g 4 C B 1S min J5H B3, BCA
T 6 D P S AV, B 25 pg JE TR R, TBST
BVEE R 5% E AW E RBERE A 1 h, in—4T (L4 1:200
k) T4 CHEF LR, TBST 9t 15 min x5 W+ 37 CHRE
—H0 1 h, TBST ¥k 15 min x5 W5 B0 8%

1.2.3  SEETOCEAR R AP stk HARRP IR

S8 Liao 2 J5ik, WP OupEdHSUb A48 RO , LA H BA 3
ORRCAFAVE, 45RO ATy, R RS Wk 12]
1.3 sitdgk

FIHI SPSS 16. 0 GEit2# kA1, R HHE S K 5 Mann-Whit-
ney’s U £ 55 Fll Jonckheere-Terpstra 46 46 73 ffr HOXA10 ff) 3 ik
5 505 I RAFAE 2Z2 6] (4 OG I , SR T Log-rank £t 1143 #f HOXA10
IR 3K 1 0055 i s S 1) S AR AR AR 2 Tl (8 DK

2 HR

2.1 HOXALO £ Wi B 40 48 W 04 ik
FRELH AU R HOXAL0 74 it 5 9 28 R 2 4 41

M35, G50 R B 75 Bl i A LA 56 i (74. 6% ) =3 5A
HOXAIL0, Mi7Esa 5 N2 R 7 611(9.3% ) m#kibs, A A
EWEFF(P<0.01) , SR HOXALO H1 £ % 335 T AT .
Giila#5rHr HOXALO (3 A R B S5 IGIRFHEZ ML R, 45
SR HOXAL0 2 (IR IR RS MR AR JMERLRE s ib
FERANGR TR (P >0.05) i S5 RE (P <0.05) K
WELEEEERE (P <0.01) A 3¢, BV -5 fili Bt i AR AR 2 S 4 21 3%
SV DL kA R AN EAE, WLE 1.3k 1,

E1 SEARLFEN HOXAL0 FERRE (A) REFHA(B)
HEIRE (% 100)

&1 fiRRED HOXAL0 MREASIGRFIEZ BHIX R (1)

I PR BT n (R fR&s P
it B ER A 2 75 56 19 <0.01
SR 75 7 68
R () 0.602

<60 30 21 9

=60 45 35 10
51 0.079

n 45 31 14
& 30 26 4
AR 0.685
[ 4 1 3
ok 33 29
ik45r1k 38 27 11
BRI 0.047
T1 9 4 5
T2 46 35 11
T3 14 12 2
T4 6 5 1
L5 <0.01

NO ~ N2 70 52 18

N3 5 5 0
bR 0.830

¥ 70 53 17

A 5 4 1
I PR 43391 0.132

I 27 18 9

I 16 12 4

m 27 23 4

V 5 4 1




35 B S = F K K ¥ ¥
J Third Mil Med Univ

470 20134E3 A 15 H

Vol. 35, No. 5
Mar. 15 2013

2.2 HOXAIO &9 & A 5 IR/ A A6 X A

HOXAL0 Bk (RFEIRME I S AR 00 35.47%
67.73% , 2 Log-rank %1153 17, 25 R 3 B HOXALO 7£ i Bt o 2 &
TR R A S I A AT B AR E (P >0.05) , L] 2,

100~

80 HOXA10 {351k
= 60-
Pt HOXA10 ik
& 404
H

201

O L L 1 T L]

10 20 30 40 50 60
] (e )

El2 HOXAW SRAFMRFEBENEFHL

2.3 HOXAIO {2 /iR 5 2m it 4 v 84 KA

WSS FRAN TR — 2L A DU T it Bt i 200 L% o HOXAL0 1 23R 1
o G PCR FHARKHN HOXAL0 75 4 FhifiRRIa 40 AE 5 Boxt iR
ZH HBE H mRNA 7KAoL, MR 3A AT %1, HOXAILO 75 fifi
S22 H322 (H1650 A549 \H1975 Zifirf mRNA FEk#6m T1E
HR A b R HBE, b H322 i HOXAIO mRNA ¢
4 Tl J 95 40 L R P 3R AR R R . R Western blot £ I T
HOXA10 Z& [ 76 il B i 40 B R b i 2235, 25 R R B 3B
HOXAI0 2 [ 7E i 40 il & H322 H1650 ,A549 HI1975 {13

HBE H322

=
=
et
=

AW T IR SR B B A R HBE AR5 7R il iR
S AN R HOXAL0 2K [ /¢ H322 il it o A 25 38 e e, T £ il
JldE A AR H1650 Fb 9 32 AR A H M 21 s A e AR 1K

1 2 3 4 5

1 2 3 4 5

HOXA10(52x10%)— . e =
B-actin(43x10°)— e e e @
1:HBE; 2; H32; 3; HI650; 4; A549; 5. HI975;A; i#4: & PCR
HOXA10 mRNA #9 %% ;B: Western blot #-3 HOXAL0 & & 49 £.4
3 HOXA10 mRNA % % 7 HBE H322 HI1650 A549 H1975 ZAf
ZHRFRIE

2.4 HOXAIO % & {2 M B 2 e £ oF 69 2 4

e MRS EEOARKGN T HOXALO 3 FAE S A il i Jia
AN AR P E N RIS O (1B 4) o 457 e 20 i 28 H322
19 \H1650 ,A549 \H1975 1 HOXAL0 & F ) 25 W] Ik 56 1E 6 fili
AN R PR, HOE AL T AN I B AR IR

HOX JE[RE iy 183 A% I )y 81 241 1 iy 3 1) 25
IR EE NG, 70 A (B C.\D i, TEALIR ARSI K
HFHMEPEXE R, MRZS 5 IER A ard B fE

H1650 A549 H1975

B4 fefie il il iRz 40 i & b HOXAL0 fy5Rix  (DAPL x400)



5535 5 5 M
2013 4£3 H 15 A

CEE NI S
J Third  Mil

Vol. 35, No. 5

Med Univ Mar. 15 2013 471

5 B R ) R e R R AR SR, B4 HOX B
o] e IR Y K A R . IEAERFST & B HOX 3
PRIFE s LR IR s S5 I eg ) & 26 R SR8 b R4
TEE/EAS 25 HOXAL0 {2 HOX ik i i &
BEO, HAT O &8k IS 5 PR L e S
Yo o AHORTEN R b i 238 AR B RIS R T
FE TSR T M R AR R AS49 1 H322 vy kak
fFFE 4R/ HOXALO ] BB i A e 7
AHFFE K BUAE 75 il I 140 HOXAL0 & 1
B 2k TR SR 4141, 427 HOXAL0 AT g2 Wi il
BRI B F A ic ¥, I B nT s e 28 il B e & 2k R R
SR HOXALO 7 {3 T 40 o 52 17 IF 48 il 4% b, 3R W
HOXAL0 7 fifi i s v - A& 45 P8 45 2 s I+ iy D fig
EGARGE FA Y 2, A5 41 HOXAL0 £ fii i Jis 240
Rk Besh, WFSE W] HOX E A5 CREB 25
HHE A% A IR CREB % 565 M, T2 i CREB
U E R P21 P N MR b RENY .
HOXA10 78 i i vl Al it 1o BEL T 400 988 5 3% DR 1%
PEZ 5 IR B A, St e br it — 4 kB
HOXAT0 (%)% 325 588 J3 55 il Jlig 96 7 92 V0 ot 88 i 0 AH 56
(P<0.05), 5k a5y AHC (P <0.01) , X
5 HOXAL0 75 B 52 25 Hofth 8 41 21 P 9 2538 40—
B xsegt ] HOXALO A4 Al RE: il I )
ZWHAYT IR S SR 2Rk AMIK 55 HOXALO /Y
BEN S FAEARLEEESR, #278 HOXAL0 5 Jifi i
SN B TS T RE TG R 3 LB, MR T HOXALO
BT B, b5 RATE— 22058 T HOXAL0 7E JLF
it B 98 240 1L 2R v B R 0, B IE T HOXATLO 7 Jifi it
FEAME AR AS49 Ko HiAth 3 Ffii B 8 4t L R b s 3R a8,
5 HOXAL0 7E Jiifi i g 20 23 () 38 A — 2, nT AR Ry ik
— 5 Wt5E HOXAL0 2 55 Jili 96 & A % TR i A A
HOXA10 Z: 5 M e il © 4 o0 Ok i £ (i 58 r
WERA . HAT HOXAL0 2 5 i i bk 1d 72 © 448 1
ML 453 8] T AR GF i BT A BT 2
HOXA10 7E52 K98 2 5 Mg iR I AT fig 5 E-cad-
herin #1356, [H itk HOXAL0 75 i fif 6 7 5 22 15 n] Bl
TLREAK E-cadherin 138 58 k38 9 40 M 2 W] A9 (= 28 TN %
TR ST, (EE HARMLEI G55 2 — 2D 0F 5 L) 1 R e 4k 2]
PSR I R 0 1 o

SE k-

[1] Severino P, Alvares A M, Michaluart P Jr, et al. Global gene expres-
sion profiling of oral cavity cancers suggests molecular heterogeneity
within anatomic subsites[ J]. BMC Res Notes, 2008(1); 113.

[2] Chu M C, Selam F B, Taylor H S. HOXA10 regulates p53 expression

and matrigel invasion in human breast cancer cells[ J]. Cancer Biol
Ther, 2004, 3(6) : 568 —572.

[3] Yoshida H, Broaddus R, Cheng W, et al, Deregulation of the
HOXA10 homeobox gene in endometrial carcinoma; role in epithelial-
mesenchymal transition[ J]. Cancer Res, 2006, 66(2) ; 889 —897.

[4] LiB, JinH, YuY, et al. HOXA1O0 is overexpressed in human ovarian
clear cell adenocarcinoma and correlates with poor survival[ J]. Int J
Gynecol Cancer, 2009, 19(8) . 1347 - 1352.

[5] Yasui W, Oue N, Sentani K, et al. Transcriptome dissection of gastric
cancer; identification of novel diagnostic and therapeutic targets from
pathology specimens[ J]. Pathol Int, 2009, 59(3); 121 —136.

[6] Yamatoji M, Kasamatsu A, Yamano Y, et al. State of homeobox A10
expression as a putative prognostic marker for oral squamous cell carci-
noma[ J]. Oncol Rep, 2010, 23(1); 61 -67.

[7] Abe M, Hamada J, Takahashi O, et al. Disordered expression of HOX
genes in human non-small cell lung cancer[ J]. Oncol Rep, 2006, 15
(4): 797 -802.

[8] Plowright L., Harrington K J, Pandha H S, et al. HOX transcription
factors are potential therapeutic targets in non-small-cell lung cancer
(targeting HOX genes in lung cancer) [J]. BrJ Cancer, 2009, 100
(3): 470 -475.

[9] Calvo R, West J, Franklin W, et al. Altered HOX and WNT7A ex-
pression in human lung cancer[ J]. Proc Natl Acad Sci U S A, 2000,
97(23) . 12776 - 12781.

[10] ChungJ H, Lee HJ, Kim B H, et al. DNA methylation profile dur-
ing multistage progression of pulmonary adenocarcinomas[ J]. Vir-
chows Arch, 2011, 459(2) ;201 -211.

[11] Liao W T, Jiang D, Yuan J, et al. HOXB7 as a prognostic factor and
mediator of colorectal cancer progression [ J]. Clin Cancer Res,
2011, 17(11) : 3569 -3578.

[12] Morgan R, Boxall A, Harrington K J, et al. Targeting the HOX/PBX
dimer in breast cancer[ J]. Breast Cancer Res Treat, 2012, 136(2) :
389 -398.

[13] Shah C A, Bei L, Wang H, et al. HoxAl0 protein regulates tran-
scription of gene encoding fibroblast growth factor 2 (FGF2) in mye-
loid cells[ J]. J Biol Chem, 2012, 287(22) ; 18230 - 18248.

[14] Shen W, Chrobak D, Krishnan K, et al. HOXB6 protein is bound to
CREB-binding protein and represses globin expression in a DNA bind-
ing-dependent, PBX interaction-independent process [ J]. J Biol
Chem, 2004, 79(38) : 39895 —39904.

[15] Wang H, Bei L, Shah C A, et al. HoxAlO influences protein ubiq-
uitination by activating transcription of ARIH2, the gene encoding Tri-
adl[J]. J Biol Chem, 2011, 286(19) : 16832 —16845.

[16] Orlovsky K, Kalinkovich A, Rozovskaia T, et al. Down-regulation of
homeobox genes MEISI and HOXA in MLL-rearranged acute leukemia
impairs engraftment and reduces proliferation[ J]. Proc Natl Acad Sci
US A, 2011, 108(19): 7956 —7961.

[17] Nagel S, Venturini L, Meyer C, et al. Transcriptional deregulation of
oncogenic myocyte enhancer factor 2C in T-cell acute lymphoblastic
leukemia[ J]. Leuk Lymphoma, 2011, 52(2); 290 —297.

(Yr#5:2012-10-11 ;&5 :2012-11-06)

(m# ZHt)



