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Abstract Objective: To investigate the protein expressions of RCAS1/EBAGY and P53 in intrahepatic cholangiocarcinoma
(ICC) tissue and their clinical significance.
Methods: The protein expressions of RCAS1/EBAGY and P53 in 41 specimens of ICC tissue and 9 specimens of
normal bile duct tissue were detected by immunohistochemcal staining. The relations of RCAS1/EBAG9 and P53

protein expressions with the clinicopathologic characteristics and prognosis of the patients were analyzed.
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Results: The positive expression rates of both RCAS1/EBAG9 and P53 proteins in ICC tissue were significantly
higher than those in normal bile duct tissue (both P<0.05). The RCAS1/EBAGY protein expression was
significantly related to tumor size, pathological grade, TNM stage and lymph node metastasis, while P53 protein
expression was significantly associated with tumor size, pathological grade, and TNM stage (all P<0.05). There
was a positive correlation between RCAS1/EBAGY and PS3 protein expression in ICC tissue (r=0.329, P=0.018).
The overall postoperative survival time in patients with negative RCAS1/EBAGY or P53 protein expression was
significantly longer than that in patients with positive RCAS1/EBAGY or P33 protein expression (x°=3.862,
P=0.049; X2=4.977, P=0.026). Results of univariate and multivariate Cox regression analysis showed that RCAS1/
EBAGY protein expression was an independent risk factor for the prognosis of ICC patients (HR=3.657, 95% CI=
1.111-12.040, P=0.033).

Conclusion: The RCAS1/EBAGY and P53 protein expressions are increased in ICC tissue, and are closely
associated with unfavorable clinicopathologic features and outcomes of the ICC patients, in which, the RCAS1/

EBAG9 may probably play a causal role.
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Figure 1 Immunohistochemical staining for expressions of RCAS1/EBAGY and P53

A: Positive expression of RCAS1/EBAGY in ICC

tissue; B: Negative expression of RCAS1/EBAGY in ICC tissue; C: Positive expression of P53 in ICC tissue; D: Negative expression of

P53in ICC tissue
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Table 1 Comparison of the positive expression rates of RCAS1/EBAG9 and P53 proteins in ICC and normal bile duct tissue [ (%)]
s RCAS1/EBAG9 P53
(-) (+) (++) (=) (+)

ICC (n=41) 9(220) 9(22.0) 23 (56.0) 23 (56.1) 18 (43.0)
EHIRE (n=9) 9 (100.0) 0(0.0) 0(0.0) 9 (100.0) 0 (0.0)

X’ 33.33 7.80

p 0.000 0.005

2.2 RCAS1/EBAG9 5 P53 &EHB%kiE5 ICC &
RIRIEEFFAERI X &R
RCASI/EBAGOHE A KL HFICCHHIE

B ( x*=4.495, P=0.034) . %5 M5
( x’=5.341, P=0.021) . TNM%
( x%=4.101, P=0.043) DL Mok [ 45 % %
( x’=4.604, P=0.032) AKX, H4EK .

L I 1 VAR T 75 M B2 2 =~ o VN 50 S i

-
%

B HAMRIACIF AN DL R FT I CEA . CA19-9
HAFPKETX (¥P>0.05) ; PS3E I EIL
HIiccs i ( x°=4.894, P=0.027) . JK
FEr 9% ( x*=6.740, P=0.009) LI K TNM4>#
( x’=4.486, P=0.034) Ax, HEHK . HhH . B
B, FRERA AL S AL L TNMY RSB0, AT
SMZAL LA K AR AT IME CEA . CA19-95AFP/KF L
X (HP>0.05) ($%£2) .

&2 RCAS1/EBAGY 5 P53 %345 ICC BEIGARERAIKXER [n (%) ]
Table2 Relations of RCAS1/EBAGY and P53 expressions with clinicopathologic features of ICC patients [n (%)]

RCAS1/EBAGY9

P53 H

Ny 2 2
VER " T T X P T A X P

iy (%)

< 60 19 5(35.7) 14 (64.3) 9 (474) 10 (52.6)

= 60 22 4(18.2) 18 (81.8) 0.062 0-803 14 (63.6) 8 (364) 1.096 0-295
5

B 23 4(17.4) 19 (82.6) 15 (65.2) 8 (34.8)

4 18 5(278) 13(722) OV 0677 ouaa)  10(s56) 1760 0183
(AH

At 17 3(17.6) 14 (824) 10 (58.8) 7 (41.1)

At 19 5(263) 14 (73.7) 0.407 0.816 11 (58.9) 8 (42.1) 0.598 0.742

HiAth 5 1 (20.0) 4 (80.0) 2 (40.0) 3 (60.0)
Jg By 75

Jilihe il 26 4 (154) 22 (84.6) 17 (65.4) 9 (34.6)

B JE IR 6 2 (33.3) 4 (66.7 ) 1.736 0.420 2 (33.3) 4 (66.7) 2.682 0.262

TRAH 9 3(333) 6 (66.7) 4 (444) 5(55.6)
At it

i 27 6(222) 21 (77.8) 15 (53.6) 13 (464)

FLR 8 2(25.0) 6 (75.0) 0.314 0.855 5(625) 3(375) 0.238 0.888

HiAl 6 2(33.3) 4 (66.7) 3 (60.0) 2 (40.0)
P A

(Rt 25 2(8.0) 23 (92.0) 10 (40.0) 15 (60.0)

HE oAk 16 7 (438) 9 (56.2) 3341 00215 (812) 3(188) 6740 0.009
iNEAT 5

Ic 13 6 (46.2) 7 (53.8) 5(385) 8 (61.5)

H 28 3(10.7) 25 (89.3) 4604 0032 g (643) 10 (35.7) 2404 0-121
FoMZAR

o 36 7(222) 29 (77.8) 22 (583) 14 (41.7)

A 5 2 (40.0) 3 (60.0) 0.097 0.755 1 (20.0) 4 (80.0) 1575 0210
TNM 43

I~11 10 5(50.0) 5 (50.0) 9 (90.0) 1 (10.0)

I~V 31 4(129) 27 (87.1) 4101 0.043 14 (452) 17 (54.8) 4486 0.034
AN

A 34 6(17.6) 28 (82.4) 21 (61.8) 13 (38.2)

Z 7 3(429) 4 (57.1) 0.933 0.334 2 (28.6) 5(714) 1424 0233
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Table2 Relations of RCAS1/EBAGY and P53 expressions with clinicopathologic features of ICC patients [n (%)] (continued)

RCAS1/EBAGY P53 HEH 2
» P P
ViRt " T T T A X
AR EZ (em)
>5 24 2(83) 22 (91.7) 10 (41.7) 14 (58.3)
<5 17 7(412) 10 (58.8) 4493 0.034 13 (76.5) 4(235) 4.894 0.027
AHi AFP
EH 35 7 (20.0) 28 (80.0) 22 (62.9) 13 (37.1)
Tt 6 2(333) 4 (66.7) 0.038 0.843 1(16.7) 5(83.3) 2 e
AR CA19-9
T 19 3(15.8) 16 (84.2) 9(474) 10 (52.6)
. ) . 1.09 0.29
B 22 6(27.3) 16 (72.7) 0.258 0612 14 (63.6) 8 (36.4) 6 >
AHii CEA
T 15 4 (26.7) 11 (73.3) 10 (66.7) 5(333)
N ! L 1.07 !
T 26 5(192)  21(s08) 026 081 ais00) 13 (500) 073 0.300

2.3 ICC 44+ RCAS1/EBAG9 5 P53 E&EHBH %
o0k P
WA Spearman's Bk AH C 70 B 45 R B,
RCAS1/EBAGY9 5 P53 KL IEM K (r=0.329,
P=0.018) (%3) .

& 3 ICC {H4it RCAS1/EBAGY 5 P53 EARIEZ HH
X7
Table 3 The relationship between RCAS1/EBAG9 and PS3

protein expressions in ICC tissue

P53 .

RCASI/EBAGY iTE BITE #it
(-) 3 6 9
(+) 1 8 9
(++) 14 9 23
B 18 23 41

2.4 RCAS1/EBAGY9 K P53 & HAXRIE5ICC A
BEGEHENXZE
410 B FE AR AESER R CB29. 740 H

1.01
0.8 1
A 0.6
&
H 041 [
RCASI (-)
0.2 RCASI (+)
—F— RCASI (-) - 1%
0.0 —— RCASL (+) —JifiZk

0.00 10.00 20.00 30.00 40.00 50.00 60.00
AAFTE (A )

RCAS1/EBAGOMH 5 B M 2 3k 1 (B & v i B A7
B IE] 43 50 R 23.6 . 43.84H, PS3PHMES MRk
() R AL R E AR A3 19.2 0 3440 H 0 R
FﬁKaplan—Meier?f?%ﬁ%uiﬁﬁﬁéfﬁﬁiﬁFth)%Log'
rank K 56 45 5 R, RCASI/EBAGYFHE 5 BH %
KRB R S R AR B R 22 R 22 5 St B
X ( x’=3.862, P=0.049) , RCASI/EBAGOBATEF
IKBERGAEFWER, R, PS3ITERBES
RIGHEFBIEL ( x°=4.977, P=0.026) ([E2) .

K LA R Cox M1IH 43 B 3R BT, 9 B 40 4
TNMZA . k4588 . RILIHIPHL L K
RCAS1/EBAGO S PS3H [ £ iA Y] il 1C C & 34 i
Ji (¥1P<0.05) (F4) ; RHZHEE CoxmIH4
Mra&ml, FGRR g, MR . RN/ HR
LK RCAST/EBAGOE 1118 ZICCEH 5 1y
SRR E (P<0.05) (F£5) .

1.0

0.8

0.6

AR

0.4 1

_[ps3 (-)
024 [ 1P53(+)
—+— P53 (-) - %k
0.0_ +P53 (+) —ﬂﬂ'ﬂji
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AEAFITE] CH )

B2 ICCBELETFHLE

Figure 2 Survival curves of the ICC patients
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Table 4 Univariate Cox analysis of the clinicopathologic data of the 41 ICC patients

M HR (95% CI) P
RCASI/EBAGY HEHFKE ( BHYE v BIME) 0.191 (0.043~0.848 ) 0.029
P53 8 AR5 (FHE vs. B ) 0.186 (0.068~0.505 ) 0.001
PR (5 vs. &) 0.518 (0.225~1.193) 0.122
AR (<60 % vs. = 60 %) 1.022 (0.455~2.296 ) 0.958
WREEEFERS (S vs. 75) 3.240 (1.070~9.813 ) 0.038
RIEHFAN LR (zeus &) 2.868 (1.195~6.886) 0.018
TNM 4338 (I~I1 vs. TII~IV ) 0.269 (0.077~0.939 ) 0.040
MR B (A5 vs AEAT) 1.692 (0.739~3.876) 0.213
S HLA L (B vs. HABAY ) 2.554 (0.987~6.607 ) 0.053
B ([ Akd vs. s o fbdi ) 3.003 (1.114~8.100) 0.030
CA19-9 (IEH vs. FH) 2.292 (0.978~5.367 ) 0.056
AR T (M vs. FAlh ) 0.718 (0.303~1.700) 0.451
CEA (IEH vs. b)) 0.661 (0.274~1.596 ) 0.3581
AFP (IEH vs. b)) 0.994 (0.232~4.257 ) 0.993
HREA (< 5cemvs. >5em ) 0.658 (0.280~1.547 ) 0.337
A (A vs. 24> ) 0.446 (0.143~1.388) 0.163

%5 ZEZE Cox HIFEEHHER
Table 5 Results of multivariate Cox regression model analysis

M HR (95% CI) P
P53 KIS (M vs B4 0.438 (0.181~1.056 ) 0.066
REZERERS (2 vs. 75) 0.251 (0.087~0.725 ) 0.011
FFAMZAL (2 vs. 75 ) 0.151 (0.024~0.967 ) 0.046
TNM 4348 (I~I1 vs. ITI~IV ) 0.193 (0.032~1.152) 0.071
WL (R vs. o ARdE ) 0.202 (0.051~0.803 ) 0.023
RCASI/EBAGY FEH KA (BHYE vs. [HYE) 3.657 (1.111~12.040) 0.033

3 it

RCAS1/EBAG9ZESonoda:® ™ "FE19964FE k&
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CPC ARV AW AL ) FE P2 & vike ok,
b 928 210 i 2 38 4 X RCAS 1/EBA G914 36 35 3 7k 3kt 47
L T N (178 A S N Lo 1 R
LR, RCAS1/EBAGOTE 2 i J8 410 i i |-
R EnjojidgE R BL, A e 010 4
AP A RCASTE KA, Suzuoki " HFIT & H,
RCAS17E AN A4S 9 5 335 2 — A S iR R
Tis R &, e F IR IE R A0 R AT Rk
A kM, EICCAHL PR FE TRCAST/
EBAGO HmRL, MAEIEFPEHLNTLEKIE,
2R TRCAST/EBAGOHE A 7] GEJZ1C C i A i
Z—, XXICCH & M Hi2 %ﬁﬁmfﬁ—ﬁll i iTh=s
B, Ao RSN F AR AR AL

O MR o F B FAEPH

Aoki ZEVE B7E B A 4T RCAST/EBA GO
Pk, T AR R A o A R B G B R T =
K FEHURIREE T, RCASI/EBAGOT g2 5 H
R R R, B KEM LR RN,
RCASI1/EBAGY 7EB5 """ A /N i i i g 21 5 Al
P Rk, B S MG IR . R
E. MR ARG, FEARME WA, RCASL/
EBAGYOE Rk SICCHMIEIARR . K51k . e
WU ROk B 25 i R A0 G, BT MER A ) 8 R e A
A AFET I RE R s 2 R R 5 2 & Cox [l IH 43 #7
W, Kotk FAMZIE . WREZEF SRCAST/
EBAGO PP 2 3k 55 K & 1C G 7 T1 ) 3915 52 i A
%, HEMRCASI/EBAGOS 5 T i o J Je 7 #
JERST B TE R TR R, AT HIrICCit g 5
J 1Y — T E S b o

NZEENE PR op Z A FAEPS3Z AR PS3FEIA
AT EEEFEDNAK R 6], H 5 FEOEAR,

http://www.zpwz.net



958 [

SRR &

H28 %

7!

Meng®52E B, MAEEEF TPS3EAR LKL, £
HUOHTAE ST R B, FFAMIRAS S R E PS3E (I BH
RIREN45.2% (19/42) , FEHAL L. WREZE
FOm b R R F RS TS, PIMERIABERE B
AEAFIS T RE G, S5 S RTIIOTS, PS3E AW RN
HMIBAE i UE R 5 TS ) — T R AR

H T RS # O RCAS1/EBAGO [ 41 g % 3% 7
A A 2E TG AR WS PS03
P53H£ LA RE T RCASI/EBAGOFK 15, kP53
MIKRCAST/EBAGO A n] i 3 P 1K 45 1 1 i 4
il ZHT-29{K 7N 54 fE J1, RCASI/EBAGOTER N
FIREJEPS3AYHE LN . A 5T 45 R /R 1CCZH 2
RCAS1/EBAGYTE A 5P53 % &k A 6, B
ARIMRCAST/EBAGO S P53, Al EICCEEIRK
L SR HIKIICCHE e 5 1 PR AT TR

i LR, AT RCASI/EBAGY S PS3TE
ICCH AU iR n, nl R 2ICCMgE &Y, JFH
5 BN R IR LR IE S 5 % VI AE oG, Al AE
S PIMICCHERE WG KT, nlEBAIE N YR
YEFHHR S BRSRIICCAYRCAST/EBAGY 5 P53,
Al B B2 e BROR T SR AR R . HRCAST/
EBAGOFIPS53 8 [ HEAE o 1) 4 R AL 16 A7 75 38 i —

£ %

[1] JEIEE. (20144 3¢ [ PR B 2 L I P I A8 96 4 20 )
TR, IR ARG 2428, 2015, 31(10):1584—1587. doi:10.3969/
j.1ssn. 1001-5256.2015.10.005.

Zhou X. An excerpt of intrahepatic cholangiocarcinoma: expert
consensus statement[J]. Journal of Clinical Hepatology, 2015,
31(10):1584-1587. doi:10.3969/j.issn.1001-5256.2015.10.005.

[2] Sakamoto Y, Kokudo N, Matsuyama Y, et al. Proposal of a new
staging system for intrahepatic cholangiocarcinoma: analysis of
surgical patients from a nationwide survey of the liver cancer
study group of Japan[J]. Cancer, 2016, 122(1):61-70. doi: 10.1002/
cncr.29686.

[3] ZEWH, B, ZRAhTE, A5 IS BEAR O P JIE A 200 M 9 ) U

TR G T2 [I]. HEAAE T ARARAR, 2014, 22(21):3148-
3152. doi: 10.11569/wcjd.v22.i21.3148.
Li L, Gou CY, Li JY, et al. Hepatitis virus- related intrahepatic
cholangiocarcinoma: Analysis of 92 cases[J]. World Chinese
Journal of Digestology, 2014, 22(21):3148-3152. doi: 10.11569/
wejd.v22.i21.3148.

© WA )T i [ & F I F 2P H

[4] Conci S, Ruzzenente A, Vigano L, et al. Patterns of Distribution of
Hepatic Nodules (Single, Satellites or Multifocal) in Intrahepatic
Cholangiocarcinoma: Prognostic Impact After Surgery[J]. Ann Surg
Oncol, 2018, 25(12):3719-3727. doi: 10.1245/310434-018-6669-1.

[5] Hoffmann K, Hinz U, Stravodimos C, et al. Risk assessment for
liver resection[J]. Surgery, 2018, 164(5):998-1005. doi: 10.1016/
j.surg.2018.06.024.

[6] Chang WW, Hsiao PK, Qin L, et al. Treatment outcomes
for unresectable intrahepatic cholangiocarcinoma:
Nationwide,population-based,cohort study based on propensity
score matching with the Mahalanobis metric[J]. Radiother Oncol,
2018, 129(2):284-292. doi: 10.1016/j.radonc.2018.09.010.

[71 Kizy S, Altman AM, Marmor S, et al. Surgical resection of lymph
node positive intrahepatic cholangiocarcinoma may not improve
survival[J]. HPB (Oxford), 2019, 21(2):235-241. doi: 10.1016/
j.hpb.2018.08.006.

[8] Nakashima M, Sonoda K, Watanabe T. Inhibition of cell growth
and induction ofapoptotic cell death by the human tumor-
associated antigen RCASI[J]. Nat Med, 1999, 5(8):938-942. doi:
10.1038/11383.

[9] Ikeda K, Sato M, Tsutsumi O, et al. Promoter analysis and
chromosomal mapping of human EBAGY9 gene[J]. Biochem
Biophys Res Commun, 2000, 273(2):654-660. doi: 10.1006/
bbrc.2000.2920.

[10] Kazmierczak W, Lazar A, Tomaszewska R, et al. Analysis of the
intensity of immune cell infiltration and immunoreactivity of
RCASI in diffuse large B-cell lymphoma of the palatine tonsil and
its microenvironment[J]. Cell Tissue Res, 2015, 361(3):823-831.
doi:10.1007/ /s00441-015-2157-0.

[11] Sonoda K, Nakashima M, Kaku T, et al. A novel tumor-associated
antigen expressed in human uterine and ovarian carcinomas[J].
Cancer, 1996, 77(8):1501-1509. doi: 10.1002/(SICI)1097—
0142(19960415)77:8<1501:AID-CNCR12>3.0.CO;2-3.

[12] Miyazaki T, Ikeda K, Sato W, et al. Extracellular vesicle-mediated
EBAG? transfer from cancer cells to tumor microenvironment
promotes immune escape and tumor progression[J].Oncogenesis,
2018, 7(1):7. doi: 10.1038/s41389-017-0022-6.

[13] Lin CY, Chao A, Wang TH, et al. Nucleophosmin/B23 is a negative
regulator of estrogen receptor o expression via AP2y in endometrial
cancer cells[J]. Oncotarget, 2016, 7(37):60038-60052. doi:
10.18632/oncotarget.11048.

[14] Jozwicki W, Brozyna AA, Siekiera J, et al. Expression of RCAS1
correlates with urothelial bladder cancer malignancy[J]. Int J Mol
Sci, 2015, 16(2):3783-3803. doi: 10.3390/ijms16023783.

[15] Xu C, Yu LK, Zhang X. Serum receptor-binding cancer antigen

http://www.zpwz.net



1 Fi#FE, % . RCASI/EBAGY 5 P53 2 A48 AT RE A v el 2k 3k Bl R & XL 959

—

[t

[}

—

—

expressed on SiSo cells (RCAS1) as a diagnostic and prognostic
marker for non-small cell lung cancer[J]. Tumori, 2014,
100(4):107e-111e. doi: 10.1700/1636.17920.

Han SX, Wang J, Wang LJ, et al. The role of RCASI1 as a
biomarker in diagnosing CRC and monitoring tumor recurrence and
metastasis[J]. Tumour Biol, 2014, 35(6):6149-6157. doi: 10.1007/
s13277-014-1814-3.

Enjoji M, Nakashima M, Nishi H, et al. The tumor-associated
antigen, RCAS], can be expressed in immune-mediated diseases as
well as in carcinomas of biliary tract[J]. J Hepatol, 2002, 36(6):786—
792.

Suzuoki M, Hida Y, Miyamoto M, et al. RCAS1 expression as a
prognostic factor after curative surgery for extrahepatic bile duct
carcinoma[J].Ann Surg Oncol, 2002, 9(4):388-393.

Aoki T, Inoue S, Imamura H, et al. EBAG9/RCASI expression in
hepatocellular carcinoma :correlation with tumor dedifferentiation
and proliferation[J]. Eur J Cancer, 2003, 39(11):1552-1561. doi:
10.1016/50959-8049(03)00362-9.

Giaginis C, Demetriou N, Alexandrou P, et al. Receptor-binding
cancer antigen expressed on SiSo cells (RCASI1) expression in
human benign and malignant thyroid lesions[J]. Med Sci Monit,
2012, 18(4):R123-129. doi: 10.12659/msm.882613.

Tsoukalas N, Kostakis ID, Siakavellas S, et al. The clinical and
pathological significance of RCAS1 expression as a prognostic
biomarker in non-small cell lung cancer[J]. In Vivo, 2014,
28(3):375-381.

Oshikiri T, Hida Y, Miyamoto M, et al. RCASI as a tumour
progression marker: an independent negative prognostic factor in
gallbladder cancer[J]. Br J Cancer, 2001, 85(12):1922-1927. doi:
10.1054/bjoc.2001.2192.

© WA )T i [ & F I F 2P H

[23] Synnott NC, Madden SF, Bykov VIN, et al. The Mutant p53-

Targeting Compound APR-246 Induces ROS-Modulating Genes in
Breast Cancer Cells[J]. Transl Oncol, 2018, 11(6):1343-1349. doi:
10.1016/j.tranon.2018.08.009.

[24] Li H, Zhou ZQ, Yang ZR, et al. MicroRNA-191 acts as a tumor

promoter by modulating the TET1-p53 pathway in intrahepatic
cholangiocarcinoma[J]. Hepatology, 2017, 66(1):136-151. doi:
10.1002/hep.29116.

[25] Meng X, Tackmann NR, Liu S, et al. RPL23 Links Oncogenic RAS

Signaling to p53-Mediated Tumor Suppression[J]. Cancer Res,
2016, 76(17):5030-5039. doi: 10.1158/0008-5472.CAN-15-3420.

[26] FiRE, FHAA, TE, 4. Maspinfe J5 & M 4410 11

FEIR B NGRS [I]. h EREE AR, 2017, 26(8):973-979.
doi:10.3978/j.issn.1005-6947.2017.08.004.

Wang YJ, Yuan WJ, Wang ZM, et al. Maspin expression in primary
cholangiocarinoma tissue and its clinical significance[J]. Chinese
Journal of General Surgery, 2017, 26(8):973-979. doi:10.3978/
j-1ssn.1005-6947.2017.08.004.

[27] Wu S, Wu F, Jiang Z. Identification of hub genes, key miRNAs and

potential molecular mechanisms of colorectal cancer[J]. Oncol Rep,

2017, 38(4):2043-2050. doi: 10.3892/0r.2017.5930.

(KL gpth  £1E)

ARSI AR iR, thHR, L5, 4. RCASI/EBAG9SPS3
AR AT IR A R T ) 2R 08 M PR SCLD]. o i ARG,
2019, 28(8):952-959. doi:10.7659/j.issn.1005-6947.2019.08.007

Cite this article as: Wang YJ, Xu ZQ, Wang ZM, et al. RCAS1/EBAG9
and P53 protein expressions in intrahepatic cholangiocarcinoma and
the clinical significance[J]. Chin J Gen Surg, 2019, 28(8):952-959.
doi:10.7659/j.issn.1005-6947.2019.08.007

http://www.zpwz.net



