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Expression of MEOX2 in Breast Cancer and Its Clinical Significance
SI Jing, GUO Zhi-qin, ZUO Zhi-bo, WU Wan-xin, LU Xiang, CHEN Cai-ping
(The First Hospital of Jiaxing & The First Affiliated Hospital of Jiaxing University, Jiaxing 314000, China)

Abstract: [Objective] To investigate the correlation between MEOX2 expression and clinicopathological
features in breast cancer patients, and the impact of MEOX2 on prognosis in these patients. [ Methods | We
included 162 patients who received surgical treatment from 2010 to 2012. Immunohistochemistry was used
to examine the expression of MEOX2. Patients were divided into two groups according to MEOX2 expres-

sion. Univariate analysis and Cox regression multivariate analysis were used in order to analyze the correla-
tion between MEOX2 expression and clinicopathological features. Kaplan-Meier curve and Log-rank analysis
were used to evaluate recurrence free survival(RFS) and overall survival(OS) . [Results ] MEOX2 was mostly
expressed in nuclear with expression rate of 83.33%(135/162). Of which, 50.62%(82/162) of patients were
low MEOX2 expression and 49.38%(80/162) were high expression. Low MEOX2 expression was significantly
correlated with more lymphovascular invasion (P=0.029). Increased MEOX2 was associated with poor prog-

nosis. Compared with low expression, patients with high MEOX2 expression had worse RFS(P=0.028), while
0S did not reach statistical difference(P=0.323). Multivariate analysis showed axillary status, Ki67 level and
MEOX2 expression were independent predictors of recurrence and metastasis in breast cancer patients, and
axillary status was the only independent predictor of death event(P=0.001). Subgroup analysis showed the
high expression of MEOX2 was associated with poor prognosis in patients with ER — and Her-2 +(P=
0.096), while did not reach statistical difference. No association between MEOX2 and prognosis was found
in other subgroups. [ Conclusion] MEOX2 expression is correlated with lymphovascular invasion in breast
cancer patients. High expression is associated with recurrence, metastasis and poor prognosis. This correla-
tion is more obvious in ER-Her-2+ patients. Thus, MEOX2 may be a potential biomarker on predicting re-

currence, metastasis and prognosis in breast cancer patients.
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Figure 1 Expression of MEOX2 in breast cancer tissues
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Table 1 Clinicopathological characteristics of breast
cancer patients in different expression levels of MEOX2

Low MEOX2 High MEOX2

Variables N expression  expression P
(n=82) (n=80)
Age(years old) 0.085
<50 72 31 41
>50 90 51 39
Grade 0.740
[~1 89 44 45
I 73 38 35
Tumor size(cm) 0.883
<2 76 38 38
>2 86 44 42
Axillary status 0.782
Negative 109 56 53
Positive 53 26 27
Lymphovascular invasion 0.029
Negative 133 62 71
Positive 29 20 9
ER status 0.861
Negative 72 37 35
Positive 90 45 45
Her-2 status 0.075
Negative 108 60 48
Positive 54 22 32
Ki67 level 0.352
<I15% 48 27 21
>15% 114 55 59

14.81% , " v FEVTIN [R] A 97.55 N H . 18 138 BilfE i
BET 290 E kR, EREBELEERN
21.01% , i 52 & 55 R ik a] A 49.88 4~ H LU IX.
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Table 2 Multivariate Cox regression analysis of independent predictors on recurrence/death event in breast cancer patients

Recurrence event

Death event

Clinicopathological features Value OR(95%CI) P OR(95%CI) P

Age(years old) >50 vs <50 0.900(0.439~1.845) 0.774 0.533(0.194~1.464) 0.222
Grade I vs I~1 0.823(0.368~1.837) 0.634 0.445(0.155~1.279)  0.133
Tumor size >2cm vs <2cm 0.829(0.401~1.715) 0.613 0.765(0.288~2.027)  0.589
Axillary stasus Positive vs Negative 2.847(1.365~5.937) 0.005 6.381(2.212~18.411)  0.001
Lymphovascular invasion Positive vs Negative 0.876(0.362~2.122) 0.769 0.698(0.206~2.363) 0.563
ER status Positive vs Negative 0.998(0.467~2.136) 0.997 0.722(0.257~2.034)  0.538
Her-2 stasus Positive vs Negative 1.188(0.553~2.554) 0.659 1.033(0.352~3.033)  0.952
Ki67 level >15% vs <15% 3.031(1.001~9.179) 0.050 2.790(0.734~10.600) 0.132
MEOX?2 expression High vs Low 3.004(1.308~6.900) 0.010 1.509(0.548~4.156) 0.426
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Figure 2 MEOQOX2 expression on prognosis of breast cancer patients
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Figure 3 Influence of MEOX2 expression on prognosis of breast cancer
patients with different ER and Her-2 status

WE A 55 4 B0, MEOX2 7 I I v 6 18 22 46 FH R
Ptk . H A Ohshima 2538 5o 5 38 5 (14 7 1 0 ik
th MEOX2, Jf- 35 3iF 1 H:4 9 VE F | WhHE B2 B 9 F 5%
R AR IR MEOX2 5 JHF 4 it JiF 465 £ 2 B 22 (1 00

A RO A AR OCT i B Valcourt SF BT RS M kA RE &

534

R ,MEOX2 7] it 2 5 TGF- il i
P af) ek & A b R TR SR BT
ROEE B iy BF 5% R om of &KW
MEOX2 #] 3@ i #ill # PI3K/Akt i@ [
A 0 I 9 20 M P R T, R UE S
MEOX2 % A i 3 35 Al DL 5 5 b 93
S8 P 908 T, A0 Aok e 2 B 1
PRI A A 2 B R 12 W RGBT
AYFRALEE 0 (HR AR MR 015 )
TAHR SR, BRI R BoR &
Feik MEOX2 5 ifiiz (it 245 B 4 2 11
)5 A 5% , Armas-Lopez 56 [ & T
MEOX2 e Jiti i 5% # b 09 4 FH AL
KB MEOX2 fE°4 GLI1 ¥ K+,
Wt A GLIT Ay 2 3k 02 g R/ 4n
I i 982 1) 2 JR 55T 25 101 IR R IS
T 5% 38 3k v 3 O 3 1 O Tk R B0
MEOX2 J& T il #ft 28 Ji¢ 5t 928 3 J5 1)
O Fhr W) 2 — 12, 3 ) Tachon
S 7R A 28 i R v & B, MEOX 2
AR IR B R 2E, FEREAR
G P22 I B geE SR RLI  MEOX 2
AT kg Ao 28 Jie IO 88 Y9 0 7 4 B
Z—

H i, MEOX2 7€ ZL i 98 i)
FEHLHN B DA A ST R

MEOX2 1] 5}y PI3K/Akt {5 5 1 % A9 37 R, 5%
M L % s 200 ) S0 B0 ok /4 1) A 22 0 24 R T
il L R o 2 B A B A AT BE R T 162 14l
FUBRIE B R MEOX2 {1k 22 3k 20 £ % Ik 4 i #

(P=0.029) ,MEOX2 & F ik ) B &

ik 2021 4 % 27 %% 7 ¥



RFS ® 2% (P=0.028) , ¥ 3l j& #F ER M4 Her-2 BHH:
0 3L IR R R (P=0.096); Z N & #rth Bos
MEOX2 235 7K - 2 7L i g 28 5 & e 2 R G RS Rk
F il Sz 0 R &R 22— (P=0.010) , i i ki % Kaplan-
Meier Plotter £45 5 , 34114 & 3 MEOX2 7£ A 7] 43
T AL LR R 5 B TS (8 A R IR — 2L
TE Her-2 PHYER B T MEOX2 i Rk 5 AR G
WA G . FRATIA R X R 1 22 5 1T RE = B ok LR
ey 1) e R S IO e S T I A S ) e R T B 45
2R BK, BRI 5 143 8 LR g 2 % e 1) S ke
FollrrEERE,

AR5 I I T S 98 2 AR ARG I 1 [l JosE 2 5, L
H—E R, o e AT A [E] B A 5T, TR A
YA PR (EGN A BB BORE R W 5E 5E  BIF 53 25 AR X AT
5 HOR G AR GEAL AT T S e AR, oA 76 H A
JEHAEI MEOX2 5 FL ko % Ak & e K sb & WU 1
AAOCME s B 5, A58 T & J 43 AL Y 2L I e A A
oA I, Ge i T BEAE AR I T . U, MEOX2 78
AN 534 U 2L B i v A A P % 43— 22 v ko 2L B
KR R AT Bt — DAY

i BTk, FLBRE AL MEOX2 ik 5 k&
ARG A G  MEOX2 1 218 58 RS #H ¢, 4%
HJE ER BI1E Her-2 PHME A FLAR I B & . I,
MEOX2 w] V& > ZL AR J £ & WS B0 bR 24 . B Al
A & MEOX2 5[5 an o 38 42 0412 k2L IR IR & A= K e
1) 53 FHLH e A Fe ik — D B & AT Bl & X
MEOX2 #F 52 (AN WTTR A, FEA A B HE 5k , MEOX2 1]
AE B A 988 TE I 1 VA 1) T A A

S 2

[1]  Qin S,Li A,Yi M,et al. Recent advances on anti-angio-
genesis receptor tyrosine kinase inhibitors in cancer thera-
py[J]. J Hematol Oncol,2019,12(1).27.

[2]  Zhou Z,Yao H,Hu H. Disrupting tumor angiogenesis and
"the Hunger Games" for breast cancer [J]. Adv Exp Med
Biol,2017,1026(1):171-195.

[3] Chen Y,Rabson AB,Gorski DH. MEOX2 regulates nucle-
ar factor-kappaB activity in vascular endothelial cells
through interactions with p65 and lkappaBbeta [J]. Car-
diovasc Res,2010,87(4).723-731.

[4]  EAE4 BBk, BB AR Cox JH R X 4 B 184 46 (1) £ 14 4

M A& 2021 £4 27 %% T H

5]

(6]

(9]

[10]

(1]

[12]

[13]

[14]

£ KAL) B P2 TR IR, 2009,26(1):206-210.
Xia SJ,Tai XT,Qian GS. Negative regulation of cells pro-
liferation by Cox gene and its mechanisms [J]. Journal of
Biomedical Engineering,2009,26(1):206-210.

Northcott JM, Czubryt MP, Wigle JT. Vascular senescence
and ageing:a role for the MEOX proteins in promoting
endothelial dysfunction [J]. Can J Physiol Pharmacol,
2017,95(10):1067-1077.

Ohshima J,Haruta M,Arai Y,et al. Two candidate tumor
suppressor genes, MEOX2 and SOSTDCI1 ,identified in a
7p21 homozygous deletion region in a Wilms tumor[J].
Genes Chromosomes Cancer,2009,48(12):1037-1050.
Zhou P, Chen Z,Chang RM, et al. Growth arrest-specific
homeobox is associated with poor survival in patients with
hepatocellular carcinoma [J]. Med Oncol,2012,29 (5):
3063-30609.

Valcourt U, Thuault S,Pardali K,et al. Functional role of
MEOX2 during the epithelial cytostatic response to TGF-
betalJ]. Mol Oncol,2007,1(1):55-71.

Tian L,Tao ZZ,Ye HP, et al. Over-expression of MEOX2
promotes apoptosis through inhibiting the PI3K/Akt path-
way in laryngeal cancer cells [J]. Neoplasma,2018,65(5):
745-752.

Armas-Lopez L,Pina-Sanchez P,Arrieta O,et al. Epige-
nomic study identifies a novel mesenchyme homeobox2-
GLI1 transcription axis involved in cancer drug resis-
tance,overall survival and therapy prognosis in lung can-
cer patients[]]. Oncotarget,2017,8(40):67056-67081.
Avila-Moreno F, Armas-Lopez L, Alvarez-Moran AM et al.
Overexpression of MEOX2 and TWIST1 is associated with
H3K27me3 levels and determines lung cancer chemore-
sistance and prognosis[J]. PLoS One,2014,9(2):e114104.
Cheng Q,Huang C,Cao H,et al. A novel prognostic sig-
nature of transcription factors for the prediction in patients
with GBM[J]. Front Genet,2019,10(1):906.

Tachon G,Masliantsev K, Rivet P, et al. Prognostic signifi-
cance of MEOX2 in gliomas [J]. Mod Pathol,2019,32(6):
774-786.

FERRT B 1 305, %5 Meox2 8 #% PI3K/AKT {5 %
4 X 2L 98 0 D ) 8 A R BIL ) Y 5 ()] v B AR
iE AR R 2019,22(3):173-177.

Tang TL,Li YH,Yang WQ,et al. Impact of Moex2 regu-
lating PI3K/AKT signaling on perliferation of breast can-
cer cells and its meahanism [J]. Chinese Joural of Current

Advances in General Surgery,2019,22(3):173-177.

535



