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W OE BH: HiTEBASUPZREN 4 (Chxd) A FERM 45 #3011 4A ( FRMDA4A ) 3k K 5 5 5
Hl RS HRTS KR .
ik U 2010 4F 2 H—2013 4F 11 HYARAY 112 BB R E W F R feA CGBRAZ IE7H80) Kif
IRIGELGERL, FH qRT-PCR Rl 41 Ak ik h R AR A Chx4 . FRMD4A mRNA 58 EH KL 400§
121 Chx4 Fl FRMD4A 25 [ R IAAKCE 5 RGBS B AE AR OCR, IR i B s i R 3R .
R, S5 IEWALIE, BHIEAL T Chxd Ml FRMD4A mRNA 57 [ £k K F 4 0 W I e (3
P<0.05) . Chx4 J¢ FRMD4A KRB 5 B EE T4 N AR S b e R W A G (3
P<0.05); Cbx4. FRMD4A &5 [ BAM: A4 B B S 2B AF R AT 45 B bR SR gl ( x *=15.42,
P=0.000; x’=21.55, P=0.000) . Cox % £ 4 Br % 7R, Cbx4 (HR=2.754, 95% CI=1.827~4.151,
P=0.000 ) Al FRMD4A ( HR=3.129, 95% CI=2.282~4.290, P=0.000 ) £ [1 25K U T 48] ( HR=1.432,
95% CI=1.241~1.652, P=0.005) . iAb#F# ( HR=1.257, 95% CI=1.208~1.308, P=0.032) 425 & i
BAE TG T fE R R .
£5i: Cbx4 J¢ FRMD4A 7E B AU Rk, H 5B WA R R HRAIE XI55 2% DIAROG , vl BT
B TR I VA B S R A — e R S
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Expressions of chromobox homolog 4 and FERM domain-

containing protein 4A in gastric cancer tissue and their
significance
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Abstract Objective: To investigate the expressions of chromobox homolog 4 (Cbx4) and FERM domain protein 4A
(FRMD4A) in gastric cancer tissue and their relations with the clinicopathologic parameters and prognosis of the

gastric cancer patients.
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Methods: The surgical specimens (cancer and adjacent tissues) and clinicopathologic data of 112 patients with
gastric cancer treated from February 2010 to November 2013 were collected. The mRNA and protein expressions
of Cbx4 and FRMDA4A in the specimens were determined by gqRT-PCR and immunohistochemical staining. The
relations of the protein expressions of Cbx4 and FRMD4A with the clinicopathologic variables and survival rates
of the patients were analyzed, and the prognostic factors for gastric cancer patients were also analyzed.

Results: Compared with tumor adjacent normal tissue, both mRNA and protein expression levels of Cbx4 and
FRMDA4A in gastric cancer tissue were significantly increased (all P<0.05). The protein expression levels of both
Cbx4 and FRMD4A were significantly associated with the T stage, N stage, degree of differentiation and distant
metastasis of the patients (all P<0.05). The S-year survival rate in gastric cancer patients with positive expression
of Cbx4 or FRMDA4A protein was significantly lower than that in those with corresponding negative expression
(X’=15.42, P=0.000; y’=21.55, P=0.000). Cox multivariate analysis showed that the protein expression levels of
Cbx4 (HR=2.754, 95% CI=1.827-4.151, P=0.000) and FRMD4A (HR=3.129, 95% CI=2.282-4.290, P=0.000) as
well as T stage (HR=1.432, 95% CI=1.241-1.652, P=0.005) and distant metastasis (HR=1.257, 95% CI=1.208-
1.308, P=0.032) were independent risk factors affecting the prognosis of gastric cancer patients.

Conclusion: The Cbx4 and FRMD4A expressions are increased in gastric cancer tissues, which are closely related
to the unfavorable clinicopathologic features and prognosis of patients. They may have certain significance in
disease assessment and prognosis estimation for gastric cancer patients.

Stomach Neoplasms; Polycomb-Group Proteins; FERM Domain-Containing Proteins; Prognosis
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AR A B B MR S i R i, TR IE R
KRR IC R R F s, A T ik 8
IRV, AR U NS RE Y BE A R R R
PRI LT, W B REPFRBURAR K, B
RGNS, —ZkN80% LI LT #EA P i}
W Sioh, B R E RIS S LA RBAR, U
30% A0, Bk A RBENRENREE S, 58
FEWRE B, TR B E R R Kl
TR AT IR G SR N R VIR G, eoh, i 5
PRUGRAR | R0 Ji i i IR VBT 55 2 T 0 24 i 22|
WA, S5 MR R AR RS KRS
R AR KR TAREWHAEZEE XL
chromobox (CBX ) k)& T £ fii 5 I 4 15 2 11
( polycomb group protein, PcG ) ZFKE T4k
—2, CBXEHESNA, ZHEM4 (chromobox
homolog 4, Chx4) E—FzZfk (SUMO ) E3i%
Ee3 -1 o 1 O DR QT o A (i
o A AR R AFERMES M F14A (FERM
domain-containing protein 4A, FRMD4A ) n] ¢
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FA AR, Hm Rk S Sk S e 2 L BB X
W AR E T fHChx4 MIFRMD4AE 1176 8 9
oA 5T o e HRGE DR LA AR 5T L ER Chx 4 Rl
FRMD4AE A7 B AL hRE, IR HIE
I PR 9 B S BOR LIS 1 6 &R

1 MBRERE

1.1 —ER

VEH20104E2 H —20134F 11 H EA Be w12 H i
BAE V20 x5, Horh Beofs], 20524
HEIE35~70% , FHER (51.25+11.65) %,
WA B I R B Rk B T R i A rp 1 A 2 R o
HLBVBRA o A IE L83 B 38 840 B 22 5 4 Ik o 3l
it A RE G OR AR BB R E K K R A R O
BT, e (MREADSHRFEEET) -
1.2 BNHEBR R

PAFRHE: (1) 2FARBWEGL N HIEHEE;
2 AESMRIT A ; ) RATREZLIT ;
(4) AR ok o HEBRARME . (1) B HAh
PEME (2 BT EF S S HE LSRR
(3) A A BRI ;s (4) BTN NEE H B B0
MRS R GBI TEE .
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1.3 AR F*

1.3.1 % & 3% A A AL £ TRIzol ik # ( %
5. R0O016) W H I 3 = K; PrimeScript™

RT reagent Kit (Perfect Real Time ) ( %
= . RRO37A) . PrimeSecript™ II Ist Strand
cDNA Synthesis Kit ( 4i %5 : 6210A) W [ Jb 3¢
TaKaRa; B Ui anti-Cbx4 ( %% 5. MA5-31666)

1B 1:500, HUA anti-FRMD4A (525,

PA5-58394 ) 1& F A B W B 1:100, X0 [ € [E
Invitrogen; 254536 ( 21 Thermo A 1] ) |
qRT-PCR X 7500 ( [ Bio-Rad 24 H) ) 4,

1.3.2 HmARE WHEIRGAEEELEFRTY
BB A, KB 5 A4 >5 cm A9 55 41 4L
WA, — o TWA T IRAR L, 51— dl & A

IEPRAS
1.3.3 G ABOIAFIES B AR E BRI 2018 4F

] R0 g 3K BE 7 58 [ 98 i Bk & 22 B2 2% (International
Union Against Cancer/ American Joint Committee
on Cancer, UICC/AJCC ) 45 8 it TNM 4330 4pfs 17
T (JF&KE) , T1+T2 (JRS7 R JE L4 52 1= + IR
SR A I A2 AR B R R H AR < 5 em ) 21 ],

T3+T4 ( 2 %M EHAE >5 cm+ (2 M JEHBI441) 91
fil; NCXREZ, ), No (kA8 )39 1, N, (X
Wk R ) 7361 M (AR ), Joam b FE
% 69 1], HILAE 43 6; 44T, (%40 1k
41 %1, Horfk 31 61, &4 40 6.

1.3.4 qRT-PCR # M Cbx4 ## FRMD4A mRNA
Fik R TRIzol 208 i M 55 41 415 RNA,

LHNPCICEE TR R I A RNA B 4l . I
195 cDNA, BT -20 CHRAHSH. RH RT-
PCR K I B 8 M 9 55 41 21 h Chx4 1 FRMD4A
mRNA F X} ik & . qRT-PCR W % 20 pLik .
TB Green Premix Ex Taq II ( Tli RNaseH Plus)

(2x )10 pL, ROX Reference Dye or Dye 1150 x )
0.4 pL , ¢DNA (50 ng/pL) 2 pL, I F 59
(10 pmol/L) % 0.8 uL, ddH,0 6.0 pL, JZ ¥ K
Wi, &FEE M. 95 °C, 30s; 95 C, 5s;
60 C, 34 s, 40 MER; WINEMML. Chx4.

FRMD4A K N % B-actin 519 (i kT4
W) AL 1. KA 27T sk B s KR 55 A 4
o Cbx4 F1 FRMD4A mRNA X} & 35 /K F #k 47 &
AT .

%1 oRT-PCR3|#FE3I
Table 1 Primer sequences for QqRT-PCR

HEH LiEsysl (50 —3" ) TiFsIYFsl (50 —3" )
Cbx4 TGG GAA CCG GAG GAG AAC AT GGA ACG ACG GGC AAA GGT AG
FRMD4A CCA TTC TGG ATG GGT CTG A AGG GAG GAA TCC AGG AAA CA
{3 -actin GAG ACC TTC AAC ACC CCA GCC AAT GT CAC GCA CGA TTT CCC

1.3.56 i 244 M Cbx4 ## FRMD4A & & &
B AEEAAIRLL 4 um EEESY N, ZEE
T 60 CKEAM 1 h, B )5 E TH HIRE®RT
B 10 min, TEE 3K BECBRMBIK, 3%
AR 7K 3 ik b O K36 IR A AR T 15 min,
MR AL IR 5 TEAE 5 5 min, 4RH0 Chx4 (1:500)
A FRMD4A (1:100) FEHZ wEDA, 4CHF
R, RN AP R ARiC 5 DAB (A,
IARREY, BRI s, Wk, E0 .
B o IR 22 vl A — P AE A X R

1.3.6 MR AT h2 4% 5 RN E W
BT I e 2 R AT o E T4y Al B
5 B 60 TR G UKL Sy BHPE e 5, SR g% R
NSy CIRS) W #E 471743 YL faam i (S1) M
gr, BEE (04) , WREEA (14), IFiEM
(247) , ket (34r) ; FHAMERAHIEE I

© WA )3 i [ & F A F A EFH

(PP) By, BAYE (04r) , PP 1%~10% (14))
PP 11%~50% (2 %% ) , PP 51%~75% (3 4} ) ,
PP 76%~100% (4 4+ ) . IRS= SIx PP, IRS>3 K
FHAPE
1.4 BEiH

X AR IT B S A e R T AR B
LHEVT, BT E] A 1~604 A, A W BE U I A
1E20184E12 30 H , BT 3 LASE T B [a] 4 o Bifi
Vil B, W% 0 S) s 3 Bl U7 0 1) B O AR AE L
A5 0 .
1.5 GitFabiE

FIFISPSS 22,0847 it 2440, THECTE R
[n (%) 13w, #EA7T x 8, Thm %R LS B0hr
M2 (xxs) Fox, #HITR S, ZHRHTT
K27 253815 R Cox 22 R 2 01 H 43 #7152 1) 15 9
BEWGMINZE ., P<0.05SERAHRIH¥E X,
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2.1 BEREZHLAF Cbx4 1 FRMD4A mRNA
FTIEKF L&
g Ew AL i, BEA8Uh Chx4
FRMD4A mRNAZFKEAKFEI I (P<0.05)

(#£2) .
2.2 BENESMHLA D Cbxd 1 FRMD4A EA R
EIK LR

Cbx4 FIFRMD4 A FHM: 38 24 T 4 il %,
BERRE A FURDIR (E1) o Chx47E BImA LA PRy
PEFR IR TS5 E w4141 (x°=21.987,

P A

P=0.012) , FRMD4AZTE S Jm 41 21 i BH M 32 18
KPR E TREBZEFALS, 2R AE5HITFEX
( x?=23.459, P=0.005) (#£3) .

®2 BEREZALS Cbx4 #1 FRMD4A mRNA &ikzk

FEbB (n=112, x+s)
Table2 Comparison of the mRNA levels of Cbx4 and FRMD4A

in gastric carcinoma and adjacent tissue (n=112, x*s)

A 238025 3.27 £ 0.64

B 1.14 £0.32 1.29+0.35
t 47.332 28.726
P <0.001 <0.001

1 &AL Cbx4 #1 FRMD4A EHE L ( x400)
Figure 1 Immunohistochemical staining for protein expressions of Cbx4 and FRMD4A ( x400 )

R 3 BERESHAH Cbxd 1 FRMDAA B EPRMRIERLE: [n=112, n (%) ]

78 (69.64)

B
J 42 (37.50)

34 (30.36)
70 (62.50)

Table 3 Comparison of the positive expression rates of Cbx4 F{] FRMDA4A proteins in gastric cancer and surrounding tissue [n=112, n (%)]

31 (27.68)
68 (60.71)

81 (72.32)
44 (39.29)

H
i e
X’ 21.987
P 0.012

23.459
0.005
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2.3 Cbx4 #1 FRMD4A E B RiAKFE 5B EIKK
RIESHXR
120 B H L0, Chx4 P F k40784, B
PEFR IR 340 ; FRMD4ABHYEZR 48114, BAYE
LEH31H] . a5 R E/R, Chx4d X\ FRMD4A %
KKSF 5 E B E AR . MERITEE (P>0.05)

ST ( x?=14.073. 13.094, P¥=0.000) .
N8 ( x?=13.957, 22.523, P=0.001,
0.000) . ZHfLRJE ( x’=14.176., 20.632,
P=0.000) Kitib# % ( x*=5.503. 10.331,
P=0.019. 0.001 ) AKX (P<0.05) (%£4) .

% 4 Cbx4 #1 FRMD4A EERIAKFEBEBERKFESHIRXR =112, n (%) ]
Table 4 Relations of Cbx4 and FRMDA4A expressions with clinicopathologic features of gastric cancer patients [n=112,n (%)]

115 PR B Chx4 5 » FRMD4A 5 »
n
ey Bt Bt X B Bt &

s (%)

> 65 38 23 (60.53) 15(39.47) 26 (68.42) 12 (31.58)

<65 74 55 (74.32) 19 (25.68) 1635 0.198 55 (7432) 19 (25.68) 0.192 0.661
P51

2} 60 39 (65.00) 21 (35.00) 41 (68.33) 19 (31.67)

2 52 39 (75.00) 13 (25.00) 0.887 0.346 40 (76.92) 12 (23.08) 0.643 0.423
T 5+

T1+T2 21 7(33.33) 14 (66.67) 8 (38.10) 13 (61.90)

T3+T4 91 71 (78.02) 20 (21.98) 14073 <0.001 73 (80.22) 18 (19.78) 13.094 <0.001
N 434

NO 39 18 (46.15) 21 (53.85) 17 (43.59) 22 (56.41)

N1 73 60 (7945) 13 (2055) > 0001 4 (8767) 9 (1233) 22523 <0.001
TR

1% 41 37 (9024) 4(9.76) 39 (95.12) 2 (4.88)

r 31 20 (64.52) 11 (35.48) 14.176 <0.001 22 (70.97) 9 (29.03) 20.632 <0.001

=1 40 21 (52.50) 19 (47.50) 20 (50.00) 20 (50.00)
UL 2

H 43 37 (86.05) 6 (13.95) 39 (90.70) 4 (9.30)

T 69 44 (63.77) 13 (36.23) 3.303 0.019 42 (60.87) 27 (39.13) 10.331 0.001

2.4 BEALRSP Cbx4 1 FRMD4A EAKRIEAT
EBEEESEEBTRNXR
L1245 B i A SAE N B T 724, AE G400,
SEMAEFRNIS.T1%. EI1F 0 a5
R, ChxdBHAMMERLI BB ESELGFR

100
80
60

40

SRR (%)

201 @ Cha B [IBIER KA
— B Chxd IR A4
0 1 1 1 1 1 ]

0 10 20 30 40 50 60

ipE (A

(13.89% ) W RARTHITERIEEHE (46.05% )
( x’=15.42, P=0.000) ; FRMD4AZE [ PHEF ik
BB SEAETER (11.77% ) W BAR TRtk
# (46.15% ) ( x’=21.55, P=0.000) ([K2) .,

100
80
60

40

SRR (%)

20

—@— FRMD4A 1 FAPEFA4

— W FRMD4A A FHPEFRAA
0 1 1 L 1 1 |
0 10 20 30 40 50 60
IEIN@ED

2 Cbx4 71 FRMD4A ERRIEEBREEE S EEHFENXER

Figure 2 Relations of the Cbx4 and FRMD4A protein expressions withthe S-year survival rates of the gastric cancer patients
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2.5 Cox AN MBEEEMENBREER

HREST R, BEEETSH . SR
LA . BIEAHSIH Chx4 IFRMD4A®H
TR FRE W EEEETENERFEZE. Cox

ZHES WA, T, mifEE . Chx4 M
FRMD4A £ [ 2 3k /K J2& 52 i 1 i S8 3 U5 i 7k
SfERHZE (BP <0.05) ($%£5) .

*5 BEBEWEERZRH Cox @RS

Table 5 Coxregression analysis of prognostic factors for gastric cancer patients

e EASE ZNZE
—" HR 95% CI P HR 95% CI P
T 4344 1.412 1.143~1.744 0.021 1.432 1.241~1.652 0.005
N 4341 1.328 0.976~1.807 0.495 1.451 0.782~2.692 0.583
AR EE 1.253 1.162~1.824 0.023 1.313 0.762~2.262 0.370
AR 1.418 1.239~1.623 0.011 1.257 1.208~1.308 0.032
Chxd 2.157 1.618~2.876 <0.001 2.754 1.827~4.151 <0.001
FRMD4A 3.356 2.248~5.010 <0.001 3.129 2.282~4.290 <0.001
3 i i FRMD4A 2 —Z B FERMES MR EE 11, 7l 3%

Pec G2 H7E MG 51 A0 o B i 72 b
W, FEAUZMEAEZSIE (polycomb group
complex, PRC) EHERFE, FTEAFHChx2.
Cbx4. Chx6, Chx7. Cbx8Zift, ZXEHE
— P e Yo (8 5T K ST A 0 35 A% A8 4 o] S
ARSI T, ZEDNABE . diEiik. &
PR EEEM, S . k. Mg IE R
IR Y NIEPIF SRS, Chx7 5 p-Akt,
HmASN TAMMAREHOCT-4, CD133 5 IE A
%, aE FMpl6. G Akt-NF- x B-miR-21
15 530 I 2 FF B T A0 REME . Chx4J&PcGEE
FIEH —FFPREH, B2 —fSUMO E3#% 0,
MeiZE PR SE RS , Chx4 ] i i WHE A TE S 11 o
(Hypoxia—inducible factor-1 o, HIF-1a )
H39 100 24770 H % B2 5k FESUMO kA& 1 -
HE M, dEm s E N EAEKKE T (vascular
endothelial growth factor, VEGF) FEIRAE I R4
i 95 1A PR Zheng%mﬂﬁﬁ%ﬂiﬁ, Chx4 % ik
KPR AR SR b A= G, i R ik miR-1957]
L) N R R Hep G2 41 i Chx 4 R 3B K F, i
I HepC2AN MBI 5l . 1R2B TR . AWFG L
K, BREHALIHCbx4d mRNAKEH MR ILR
WiEs T a4, HCbx4MMRB S5 H®WT. N
. AR JOE A G, 5 Chxa e S At b
R — 2, R ChxaPHER B RE S H
R KK EREAR K, ARG S H A iE
FRRIBLE, ARk — 2T

© WA )3 i [ & F A F A EFH

22 40 00 5 S 5 0 R 4R B B 0 R A R S R A
JL R RS A, TR I AR A K, A Sk B A i E
(0 Sz A e e vk B A PO R v A P 5
iRl , FRMD4A 5 3R 55 7 850K 240 i 95 ) &k e
UMK, FTHFRMD4AE I EE, K&
FECAL-27 40 MU BH A A£G 1, S H G FE . Zheng
AOIE sy R, FRMDAAB AR S HmW AR ER
XK, ULBRFRMD4A LK AT DL BEAR C A L2740 At 1 51
S Eoan MR WHE R EG I, JF REE MR CAL27 40
MR B MR B R 1. AR E B, H5IEW
o A, HIEALIHPFRMD4A mRNA K&
HRAKEHH BT, B5EET. NoaW . &
O R SOm b 5 76 A ¢, $E7"FRMD4AfE H R ik
AT REXT g & KR R A RS T AR, AW
J3 8y B A 1 U A

AW R IE LI, Chx4FMIFRMD4AZE H FH
PEFR A B B S AR BART B Rk
B, Aol . AEAHEE . Chx4dHIFRMD4A
B R IB KT 2 52w B R R E TS kST fa R
Z, R BINChxa MFRMD4A K 122 35 K F 1 fig
XF R TR AR — o ie TR L

g FRrk, Chx4FMFRMD4AZE (78 B i 41 4
Rk, 5 EEIEIR . R RS AR A A
KEX, MEESEENEERELKBGEA X, 1]
fil X 9 I DR (a3 Y B T TEAS PR — o H iR
S A TAMREARRD, S5REARE
PR, 5% TChx4FIFRMD4AXT B % 40 i 4= 9y 3% v
{155 ) e ELAARAE AL B A e ik — 2B 3R .
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