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T, B%, A#m(RMN KFFHF—WEER MBFA, Td #91 450000)

[ ZE] & 4 .%9F ONECUT2(one cut homeobox 2,0C-2) 3K 7E N B AR R A KT R HIGKE L., Fik  ETEY
5 B2 R 4T KR Oncomine GEPIA . CCLEEBI ¥4 /& , 43 #T OC-2 1 15 ¥ AN Fo A Fb S i eg o (1) 2% 35 7K, F Kmplot 3458 /&
IR H AR TE /K 5 B e B TS 196 &, H STRING $4#s 2 74 22 5 1 HLAE M 45 (protein protein interaction network , PPI network) ,
TS BRI OC-2 JERIA IR .. 4 & 1F 0C-2 % JRIAMARF AR b, HFRIAKF— M B, 758 mAgUfgfgh
OC-2 Rk /KP4 224 T % (35 P<0.05) , H 1l 85 4143 B4R IR 23 W TG 6 (3 P>0.05) . OC-2 KB /KF 5 Big B &I TE A
K, OC-2 R FITA L 15 9o £ 1) Fp A 28 A7 J R o 67 T 3 26 A7 31 38 18 28 5 T v R A 21 (40.0 vs 26.5 4 H,26.2 vs 16.1 10 5
¥IP<0.0D) . FREIRA T 15 0C-2 FLRIAIER ; I PP T T 30 NEhAE AR 5 OC2 R AA HAEH , Hpa 114 &
3 R 5 15 8 0 R 2R R R A 9K, Pearson A 58 /MR 15 H 45 OC-2 B 1 IEARSGI AL 1 44 (K] : PDX1 (R=0.49) \CREB1(R=0.31) .
MAPK1(R=0.26) .CTSS(R=0.25), % #:0C-21F & KA K JE K12 85l fE b il Rt EE Ve, A B il B2 1 A A
W7 T80 5 (1 2 S R P 7 S

(K5Il  ONECUT; B4 ; 4EWfs B2 B0 il

(B S] R7352;R730.7  [XEAFRIRFE] A [XEHS] 1007-385X(2020)04-0433-07

Expression and clinical significance of ONECUT?2 gene in human gastric cancer

DING Peng, YAN Jie, QIN Yanru (Department of Oncology, the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450000,

Henan, China)

[Abstract] Objective: To investigate the expression of one cut homeobox 2, OC-2 (ONECUT2) gene in human gastric cancer and
its clinical significance. Methods: Based on bioinformatics technology, Oncomine, GEPIA, CCLE and EBI databases were
searched to analyze the expression level of OC-2 in gastric cancer (GC) and other tumors. Kmplot database was used to verify the
correlation between OC-2 expression and the prognosis of gastric cancer patients. STRING database was used to construct protein-
protein interaction network (PPI network), and the co-expressed genes of OC-2 related with gastric cancer were also analyzed.
Results: The expression of OC-2 was generally up-regulated in different kinds of tumors with differential OC-2 expression. The
expression level of OC-2 increased significantly in gastric cancer tissues and cells (all P<0.05) and might be irrelevant with tissue type
and tumor stage (all P>0.05). The expression level of OC-2 was correlated with prognosis of gastric cancer patients. The median overall
survival (40.0 vs 26.5 months) and median disease-free survival (26.2 vs 16.1 months) of gastric cancer patients with low OC-2
expression was significantly longer than those patients with high expression (both P<0.01). Fifteen co-expressed genes of OC-2
were obtained; the PPI network predicted 30 functional proteins interacting with OC-2, among which 11 proteins were also related
to the occurrence and development of gastric cancer. After Pearson correlation analysis, 4 proteins that closely and positively
related to OC-2 were identified: PDX1 (R=0.49), CREB1 (R=0.31), MAPK1 (R=0.26) and CTSS (R=0.25). Conclusion: OC-2 may
play an important role in the occurrence and development, as well as invasion and metastasis of gastric cancer, which is expected
to become a new target for the diagnosis and treatment of gastric cancer, and also an important indicator for the prognosis prediction
of gastric cancer patients.
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B e 5t 5 6 A LRt R e At A s
52 AR Tt ™o A TR AT B ) J S
TBIT B A, B e s A AR BT e K (B 4%
BHAMIE IR . K, 485 1 B e An SRS 1
BT R A WL AE B 0 RO I R 8 g AL
XF T g B 45 B A H 2 5E . ONECUT?2 (one cut
homeobox 2,0C-2) & — i 8x A g Ad 2 1, 7 T A%
FL IR ZH 55 18 5 JetafA, JH)E ONECUT # 3 X 1 5%
H A RAE S 28 B8 % B 1 6 (hepatocyte nuclear
factor-6, HNF-6; X Fk OC-1) # [7] , & 2 88 )7 5] 5
HNF-6 F U E B E Y. OC-2 # KT AU 2 53,
SV HI G & B A B R R, 3 W5 2 Fh o Bk
AR G0 AE R 4 B R 1 A0 T O B
O IECEZ MR s KL, B BREAR
5 %5 UIAH OC , (B AR B b IR 3R 08 R I R = i
ANERE . AT AEE BT T OC-2EEAN
B A ZARNE B F A 2 i 2Rk oK, g H
KisHBEMER KR, ¥IBR I OC-2 18 B i K A&
KRR 225 7% b VR F S AL

1 EREEE

L1 OC-2 /£ % A KR8 F 69 & A K-F B AR X A H

i F Oncomine %% ## /% (https://www. oncomine.
org "5 AT OC-2 75 2 P AL Mg iff 7t Hh (1 2Rk K~
1215 OC-2 A MR MERI FAB A CEE R . 1%k 2%
4 : (1) Gene: ONECUT2; (2) Analysis type: Cancer vs
Normal analysis; (3) Date type: mRNA; (4) P-value:
0.05; Fold change:2; Gene rank: All. 5§ OC-2 7£ %
Jiyeg 4H 2R (1) IR K P AT 2R A LU A 38 “Coex-
pression analysis” & Bt 3K 15 OC-2 f) 75 A S FE K %
H Pearson #H % 540
12 OC2AEFRmMBTHERARFRAL LB

HE R R 3K 1% #4552 H. 53 4T (gene expression pro-
filing interactive analysis, GEPIA) (¥ /22 /& H 4L 50 K
Rk R AR BIBAIT K, 73t TCGA A GTEx 4k
JEE A9 736 AN MR FE AR 8 587 AN IE AL A I RNA I
A . {8 FH GEPIA %4k FE (http://gepia.cancer-pku.
en/ ) I AIE SR AR 56 20 B OC-2 1 B 41 5 IEH
RN ZH 2 1 2k 22 S MR FRL IR 3R 07 22 4 A
Jr I o W15 OC-2 Ik K-V I A G, 1 — 2B 4R W]
OC-2 (A FIZRIE K5 B A TG R

15 F Kmplot %4 #f /2 (http://kmplot.com/analysis/)
IR AR FE A 2 i — AP 50 1F GEPIA $0¥5 2 15 2]
HIF0 G A e 45 5L, SR ] Kaplan-Meier 43 #T AN [R] 3R 1A 7K
T 0C-2 5 B B b A B A A7 W Coverall survival,

OS) A H 37 Jo 9 A= 47 3 (disease free survival, DFS) [
KA, AT 553 f5 [ Bl (razards ratio , HR) F195% B
{5 [X 18] (95% confidence interval, 95%CD) .

1.3 OC-2 7 % APt Jg tmfe & o &9 R A K-

JeE AN AR F B4 15 (Cancer Cell Line Encyclopedia
CCLE) #& Broad f 7 fT 1 5 4 1F 70 3 4= 2 ) A5 1 I
H o, 3LUCEE 1 1 457 A2 2 A0 84 434 A>3 [ 1) £k
P, A FH CCLE £ (https://portals.broadinstitute.
org/ccle/about) bt 5% OC-2 7E & i 7 25 1Y 41 ffd vh 55
$.v/ G < F= Y 18
1.4 OC-2 £ TR F J& tmfatk oF &9 K A K -F

WK P A 05 2 S 7T T (Buropean Bioinformatics
Institute, EBD #0405 22 52 W 7 7 £ 9 22 S IR =
(European Molecular Biology Laboratory, EMBL) [1]
— 53, S At S R A T ) Ay T AR A B R
—4, i B EBI ¥ /£ (https://www.ebi.ac.uk/) £ I
OC-2 7 %P 15 Ji 40 B bk b R ZRIB 7K
1.5 #HIEPPIM %

STRING #(#& £ (https://string-db.org/) /& — A~ 7E
AHERARFMANCHEA B ERREIEE, B T
K H 5 090 Ff A= M 44 1) 24 584 628 B i (1. A
F1 STRING %t #5 £ 11.0 JRAAE N YA = H 1)
FE A, 2l & A . AE X 2% (protein protein interaction
network , PPI network) , 7 126 H o O SCER IR IE ) 5
B e A R 1 A, H GEPIA 348 2, 43 8T OC-2 5
AHICER [ 1) P{E A Pearson #H ¢ 240

2 & R

2.1 OC-2 4 %A £ AT ¥ 69 & LRI

Oncomine %45 2 o FLUYSCSR T 302 T0UAH DI 91 45
F, 45 TR FL A OC-2 i 5 15 2RIk % 7
BA G it 255 L (H) P<0.05) , SAKFLIE KV AT &
N Hod A 39 THF 7T 9 OC-2 R IKKF- Tt , B 46
SEE WA ST BEE TU. B ST AL R A
it 4% 4 T i 470 e Rk e o %% 3 L ANAE 6
THAIF 7S AR B R B (B 1) o B R AR DR 1) 7 TRAT 7 R A7
FEA R L B B A, {2 OC-2 Rk 7KV (1) 2
F: 1% # (fold change, FO ¥ KT 2, 2R B[ 411 %
MK D,

GEPIA 48 [ .71 , OC-2 7E ik i Al i J v L
ARIEZER(E2A) s Bim414i% OC-2 (3R 1E K-
BT IEH B A 42 (|Log,FC|>2, P<0.05; K 2B) ;
im0 5 OC-2 I3 & A B A AH % 1 (F=2.61,
P>0.05; & 2C) HAE B T 11 IR0 H & v 1)
FIEKF.

5T CCLE % ¥ 12 () i , % OC-2 72 N B i
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FIE K (I F0 0 JE 240K o 75 40 NN R R A
JHRE A R, B AR R IE AT DU R A 3, B A
Ji 2 H OC-2 [ 3R K KA = 55 6, HEZE /N 41 i fil e
FCAH 8 A BRI A 48 A R e AN EE AT &bk R
MR G (B3A) . TiE EBTEHE FEHR ALY 154>
UL B e 4 R R I e O B e 4 R v R
K OC-2(E3B). g &M, £ HAH 0C-2 %Kik
ZE 53 AN A 2R R v, OC-2 R IE K P AR A T
e B, OB LEIm PRFE AL 2 40 itk v, OC-2 34
Ab TR RIS KT, B vT Re 5 2H 2R 43 AR iR 43
TR
22 OC20M X 5RBEHFMEHXZ

7E GEPIA (4l E W , = 398 OC-2 (I R FE A A
1924~ KR IE OC-2 G IRFEAE 1914, 0 i 2
PR, R IE OC-2 BB ZE ) OS I DFS(H 4AB) o
HE— B KA &, 78 Kmplot HU4f 28 4 43 #r OC-2 [
FEAKN-5 B B PG R &R, £ 207 676 FEASE
1 876 151 . OS #idis , IR L H K Hh A7 OS 9 40.0
AMNAERIEAR FAL0S N 2654 H  KFRIEAH
0S B2 & T = #1544 (HR=1.41,95%CI=1.16~1.73,
P<0.01) ;641 %1 & # 45 DFS ¥4l , H AR RIA L
£ DFS 2624 H = 3R IS4 1 A7 DFS 4 16.1 4
HARR B A 1 DFS 3% = T R ik 4 (HR=1.22,
95%CI=0.97~1.52,P>0.05; K 4C.D).
23 BAETHO0C2EAANAR

434 Oncomine %4 22 15 i v S (Rl HL R IA 45 S 1T
7~ » TM4SF20.SLC5A1.GCNT3.GPR128.UNC93A .
ANXA13.PPPIR14D.MYOIA %5 15 4~ 3£ [K] & OC-2

£ B g T RIS AR SR R PI CE 5A)

Cancer
Analysis type by cancer Vs

Normal

Bladder cancer
Brain and CNS tumor
Breast cancer

Cervical cancer
Colorectal cancer
Esophageal cancer 1
Gastric cancer
Head and neck cancer
Kidney cancer
Leukemia

Hepatic cancer
Lung cancer
Lymphoma
Melanoma 1
Myeloma

Other cancer
Ovarian cancer

Pancreatic cancer 3
Prostste cancer
Sarcoma

Significant unique analyses 39 6
Total unique analyses 302

Red: High expression; Blue: Low expression; The darker
the color, the higher the expression level
1 OC-2 ZEA R+ #93R1% (Oncomine H#EEE)
Fig.1 Expression of OC-2 in different tumors

(Oncomine database)

R1 ETRFELBEBEFARP O0C2 EREH EZRIHIEE (Oncomine E1EE)
Tab.1 The dataset of significant fold change of OC-2 in different types of gastric cancer (Oncomine database)

Types of gastric cancer Fold change Pvalue Student's ttest ~ References
Gastric cancer vs Normal 11.798 1.44E-6 6.064 [16]
Gastric cancer vs Normal 3.610 1.37E-5 4.335 [17]
Gastric intestinal type adenocarcinoma vs Normal 3.143 1.28E-4 4.043 [18]
Gastric mixed adenocarcinoma vs Normal 4.238 5.81E-4 3.924 [18]
Gastric mixed adenocarcinoma vs Normal 5.000 1.17E-4 4.611 [19]
Diffuse gastric adenocarcinoma vs Normal 3.140 0.015 2.466 [19]
Gastric intestinal type adenocarcinoma vs Normal 3.248 9.09E-4 3.280 [19]

24 PPIM%F 2750C2% ke kR

{1 FH STRING #4fs e K 2 9 OC-2 (1) PPT I 2% ([&]
5B, Tl 1 30 N ThResE 5 OC-2 & AR ELAEH , Fd
F GEPIA %48 e+ 55 H b 5 B i 2B kR A ORI R
] Pearson 2% R %, KI5 CTSS.MAPK1.FOXA2.
AKTl. CREBI. PDX1. SMARCDI. SMARCC2.

SMARCE1.ARIDIA JIEAHR, 45 RAB27A S HAH%,
FHH OC-2 "] REAE BIm M R A K R AR 28 7 Hh e
YER . Hr 4N EAHFES OC-2 KRB NHETI(EISC)
[+ —Fe AR & 1 (pancreatic and duodenal homeobox
factor 1,PDXD ) RIAS B BE TG £/ K2,
TEAR N AMAS N B RN T 45 & B E 1 (cAMP-
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response element binding protein 1, CREBD W LA RJ LA ] & a8 10 38 56 F1 4% #8609 DT BR AL LR G S
B 98 I A K2 miRNA-585 38 I B #20 ) 22 4 Ji v 1k (cathepsin S, CTSS) (X F] IR S B s 40 )L 72
£ U 1 (mitogen-activated protein kinase , MAPK1) 7804,
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Fig.2 Expression of OC-2 in pan-cancer (A), gastric cancer (B) and stage I-IV gastric cancer (C) (GEPIA database)
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Fig.3 Expression of OC-2 in different tumors (A) and gastric cancer cell lines (B) (CCLE and EBI databases)
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A: The OS curves of gastric cancer patients with different mRNA level of OC-2 (GEPIA); B: The DFS curves of gastric cancer patients
with different mRNA level of OC-2 (GEPIA); C: The OS curves of gastric cancer patients with different mRNA level of OC-2 (Kmplot);
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A: Co-expressed genes of OC-2 in gastric cancer (Oncomine; Red is a positive correlation. Blue is the negative correlation. The darker
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D: The DFS curves of gastric cancer patients with different mRNA level of OC-2 (Kmplot)
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Fig.4 Prognostic value of different OC-2 expression in gastric cancer patients (GEPIA and Kmplot databases)
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C: The correlation between OC-2 and co-expressed genes (PDX1, CREB1, MAPK1 and CTSS) in gastric cancer (GEPIA)
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Fig.5 Co-expressed genes in gastric cancer and the PPI network of OC-2 (Oncomine, STRING and GEPIA databases)
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