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BE. B RAEAWEEFF =P OLEML2B AR A BB Pay kA HRAFREIEL, 77iE M Oncomine
A RIS F 9% ¥ OLFML2B 4 I #9 & #5138, #) | Kaplan—Meier plotter % 3% B 2 %7 OLFML2B & § & ¥ 49 7U& #
4, S+4% A UALCAN 2% 384 B /&  OLFML2B 89 & i K -F B UG L, ;x 438 i3 LinkedOmics % B4R & B & 7
5 OLFML2B A X 69 R B A T e ey A Fid 42, 5R  Oncomine 4B FE RN T 31970 OLEML2B £ R F A /8 P
AR SR, £ R it E UM £ 39 (39 A I A OLEML2B £ P & & ik ), £ % 6 5 547 2 & OLEML2B /&
ABRTHAIKREFT FARWNEIG, 843246 A, £F A %t 5 & L (Fold Change>2, P<0.000 1),
OLFML2B Aik 315 BB S A 4% 2 fi48% , BF OLEML2B Ak KT A E N & % 4k £ A R AUK(P<0.05), T4
PMEN,RZRBHEERTHAEFTRELELT,OLEML2B & & X M &R & F R B KA 490 B 4 42 (P<0.05) .
UALCAN ## Z 33 X 91 ,OLFML2B £ BB 218 ¥ S kA B 5 BB TG X . #bIh, LinkedOmics # 3% & 3% 7,
OLFML2B A AE A A W @S M E £ R MmN SR 2 AL B BMA AL R, &b S5EF
R, OLFML2B £ B BAR P AR KPR LIS Ao AEE BREFRRFEAAX, TR A BB
G EMAREY FARARGAELS L BROXELE.
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Abstract: Objective To explore the expression, function and clinical prognostic value of olfactomedin-like 2B
(OLFML2B) in gastric cancer by bioinformatics methods. Methods The OLFML2B expression data were collected from On-
comine database. Correlation between the OLFML2B expression and the prognosis of gastric cancer were analyzed through
Kaplan—Meier plotter database. Then the UALCAN online database was used to verify the expression and prognostic role of
OLFML2B in gastric cancer. Finally, the genes associated with OLFML2B in gastric cancer and their possible biological
processes were explored through LinkedOmics database. Results Of the 319 studies from Oncomine database analyzing the
OLFML2B expression in different types of tumors, 39 studies showed statistical differences (OLFML2B expression was up—
regulated in cancers in the 39 studies). Among them, 6 studies, which included 324 samples, revealed that OLFML2B was

highly expressed in gastric cancer when compared with normal gastric tissue (fold change>2, P<0.000 1). Furthermore, the
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expression of OLFML2B was negatively correlated with the overall survival (OS) of gastric cancer patients, indicating that

the high expression of OLFML2B was associated with the poor OS (P<0.05). Besides, subgroup analysis revealed that, in re-

gard to diffuse or gastrointestinal gastric cancer patients, the survival time of OLFML2B—upregulated patients was shorter

than that of OLFML2B-downregulated patients (P<0.05). The same upregulated status and prognostic role of OLFML2B in

gastric cancer were confirmed in UALCAN database. Finally, LinkedOmics database suggested that OLFML2B may be in-

volved in the development of gastric cancer via serving as an oncogene and influencing angiogenesis, cell adhesion, and cell

cycle. Conclusions The expression of OLFML2B was significantly upregulated in gastric cancer tissue, and its high expres-

sion was associated with the poor prognosis of gastric cancer patients. OLFML2B has the potential to serve as a biomarker

for prognostic prediction of gastric cancer. It may work as an oncogene to influence the occurrence and development of gas-

tric cancer.
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OLFML2B (olfactomedin-like 2B) 3 # photome-
din=2, J& T M4& 2 9 (olfactomedin, OLF) K& IV
SRR, 2 —Fh AR 1. OLF S0 B 53 7
28R MM KA R TR v R AR AR, b LA
OLFMA4 75 g b AT 5T fie o )42, B e i 410 i) 40
80 T RS 5 200 ) 285 S 25 D7 AR S e ) A A A
A% 5 M OLFM1 REAM ] NF-«B {55 1 1 , 2 1 B
145 H 1 e AN S 58 5 A% s OLFML2B T2 i
PR T R AL R AN B R CA SOk R ]
HAE B A b B a8 HZ A R,
H OLFML2B 7¢ 15 Jif 5 25 A & v i/ I B BIL ) 14 1o
e B I, A 57 3 i Oncomine , Kaplan—Meier
plotter &2 UALCAN 4% /4% #if OLFML2B 7 15 %
fR 3R IR 15 B0 K FUS W (8, I 1) LinkedOmics £04fE
JE B GSEA & 820 M8 % OLFML2B 2 5 I Ji# Kk
KR EE AR, LIS OLFML2B 75 8 4
T SR R Sy

1 #RFFE

1.1 FENE#RE 7E Oncomine 4% J (http://
www.oncomine.org) TV A LU R i % 554 : 1) Analy-
sis Type: Cancer vs. Normal Analysis; 2) Cancer
Type: Gastric Cancer;3) Data Type: mRNA;4) HE
2% 14 (Over—expression, “Compare” all analyses, P
<0.05).

1.2 Oncomine ¥#&E 1 BAREEHRIEERL KK
WELUTIRESM: 1) Gene: OLFML2B;2) Analysis
Type : Cancer vs. Normal Analysis;3) Data Type: mRNA ;
4) Visualize: Gene Summary View; 5) Cancer Type:
Gastric Cancer;6) HEF 7= : Over—expression; 7) I
B % %€ (P-value<0.000 1, Fold Change>2, Gene
Rank=Top 10%) . Frigas Rl =4,

1.3 Kaplan—-Meier plotter %1 #& = (http://kmplot.
com/analysis/) 3 T BB EBEWEFERA ReiM
PE M. 1) Cancer: Gastric Cancer;2) Gene: OLFML2B
(Affymetrix ID:213125_at) ;3) Split patients by : median
4) Survival :0S, P<0.05 /R 2Z 5 A G245 L.
1.4 UALCANH#EERIIEFEEETERHR
B R FRE MM 7E UALCAN £04i /2 (https : //ualcan.
path. uab. edu/analysis. html) #¥ “TCGA analysis” H1 %
BLLFREZM 1) Gene: OLFML2B; 2) Cancer
Type : Stomach adenocarcinoma. 1] OLFML2B 7£
I SR T B FRIB N B SR A ARG , P<0.05 #2718 22
AT EE X

L5 BEREEMINEEFM  7E LinkedOmics Az 42
(http : //www.linkedomics. org/login. php ) i LinkFinder
REHe s B LLF 251 : 1) Cancer Cohort: Stomach ade-
nocarcinoma (STAD) ;2) Dataset: RNAseq;3 ) Dataset
Attribute: OLFML2B; 4) Target Dataset: RNAseq;
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5) Statistical Method: Pearson Correlation test, 7E
LinkInterpreter b3 . 1) Select Tool: Gene Set
Enrichment Analysis (GSEA) ;2) Enrichment Analy-
sis: GO Analysis 3¢ KEGG Pathway; 3) Rank Criteria
(from LinkFinder Result) : P-value;4) Minimum Num-
ber of Genes:3;5) Simulations:500,

2 #R

Xt 9 2 2 R g 55 1 20 4 rh 22 5 6 3K A mRNA
HEAT T 08T . SRR B B4R L 27 A A 1233
T T 25 L DR A R 2 1 400, e B v o7 R TR DA /NI RS
N R4 T 3 , BEBEAE BT A R vh 22 S ¥ A e it
2 CHAE B T AROE O TR R . £ 120
5T B 25 5, OLFML2B %6 A A4 v v Bk Uk R 491, P=
0.000 208 (&1 1A) .

2.1 FREVEFREEOLFML2B 40 A 12WHF5T,
Median Rank  P-value Gene

A 466.0 8.57E-5 LOC541471
468.5 1.46E-4 STK3
469.0 7.88E-5 FSCN1
469.0 1.74E-4 RFC3
469.5 6.05E-5 EZH2 ,—
473.0 187E-4 CDK4
4735 471E-5 PMEPA1
475.0 3.88E-5 MCM4
4845 4.13E-5 RCN1
488.0 2.22E-5NMEI-NME2
490.0 8.47E-6 PRKDC
491.0 2.08E-4 OLFML2B
495.0 6.63E-5 TOP2A
506.0 1.68E-4 ENO1
506.5 1.96E-4 PHF19
508.5 9.19E-5 KPNA2
508.5 1.61E-4 MYOI1B
519.5 2.71E-4 TTYH3
525.0 1.13E-4 CCT3
527.5 1.30E-9 CKAP2

1/2]13]4[5]6|7[8]9[10[11]12
Median Rank  P-value Gene
p 20 5797 OLFML2B -
[ [2[3[4]5]6]
Legend
1. Diffuse Gastric Adenocarcinoma vs. 4. Diffuse Gastric Adenocarcinoma vs.
Normal Normal

Chen Gastric, Mol Biol Cell, 2003 Cho Gastric, Clin Cancer Res, 2011

2. Gastric Intestinal Type Adenocarcinoma 5. Gastric Intestinal Type Adenocarcinoma
vs. Normal vs. Normal
Chen Gastric, Mol Biol Cell, 2003 Cho Gastric, Clin Cancer Res, 2011

3. Gastric Mixed Adenocarcinoma vs. 6. Gastric Cancer vs. Normal
Normal Cui Gastric, Nucleic Acids Res, 2011
Chen Gastric, Mol Biol Cell, 2003

10 25 2510 5
-..DDDD.. 3 Not measured

The rank for a gene is the median rank for that gene across each of
the analyses.
The P-value for a gene is its P-value for the median-ranked analysis.

(A 12N B R AT BB R R iy B L5 (B) 68048 B £ 3 44T OLFML2B £& B /& oF &9 % 35 AP (C) OLFML2B 7 &

o EER

Cancer C ancer vs. Cancer
(6 VS.
Normal o]
Analysis Type by Cancer 2 §
ke 2
= E]
SE p=
Bladder Cancer

Brain and CNS Cancer
Breast Cancer
Cervical Cancer

Col orectal Cancer

Esophageal Cancer

Gastric Cancer
Head and Neck Cancer
Kidney Cancer
Leukemia

Liver Cancer
Lung Cancer
Lymphoma
Melanoma
Myeloma

Other Cancer
Ovarian Cancer
Pancreatic Cancer
Prostate Cancer

Sarcoma

Significant Unique Analyses

Total Unique Analyses

. Joe 58

Note: (A) Comparison of all genes according to the 12 gastric cancer analyses; (B) Comparison of OLFML2B according to the 6 gastric cancer analy-

ses; (C) Cancer summary of OLFML2B mRNA.
K1 Oncomine 23 & §f 1 H A7 %
Fig. 1

2.2 B PR OLFML2B B RiEE MR Onco-
mine 3098 JZE el 5% T 319 T PR 5 OE B 2H 41

OLFML2B mRNA 22 7 &858 45 31, 2 R A 41t
2R 3L 39 300 (P<0.000 1, Fold Change>2, Gene
Rank=Top 10%) , H. OLFML2B 7£ i ZH 4 h 1) 5L
ik, L HmE AT 8 5T #2758 OLFML2B &
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BRI, % T OLFML2B mRNA 75 5 9 & 0F % 21 21
s SR BRI ST, A S 12 4 Foli
£E081 0 Hoh 3T AT Y 6 A B dE g R, H
OLFML2B mRNA A9 3k 7K V& 15 7 48U 18 2 4%
DL b, 225934 Gt af 7 X (P<0.000 1), H LR BRI
HETE T 109% 5 BEAS 10 25 9% 18 A 5 i 5 o A g

i RA S IR SRR S 2, 4324 4], S )
9 K& AE Mol Biol Cell . Clin Cancer Res Nucleic Acids
ResZii . FRATRX 6 A R TLE AT R, 5
IEW AL, 44 OLFML2B A Wl e I
i, OLFML2B 1 Jir 4 2 [N w1 (4 f A2 R IR W 62, P<
0.000 1, 2257 A G+ E (R 1.H1B).

%1 BJ%EF OLEML2B AL B £ 12 N335 45 o it ZR H oL

Tab. 1 Overexpression of OLFML2B in gastric cancer according to 12 different analyses
ik W2 R nm P
i IEH
Cui B 80 80 2.109 <0.000 1
Wang """ =F 12 15 3344 <0.001
B 1 i 57 20 2.553 <0.000 1
Chen " PRI A g 10 20 3.746 <0.000 1
AT 7 20 4.578 <0.000 1
R A g 31 19 2.436 <0.000 1
Cho 12 ELZESEE 20 19 2.101 <0.000 1
TR i 10 19 1.529 <0.01
N 4 19 2.044 <0.05
I 26 31 2.205 <0.000 1
D’ Errico ™ RIS T 31 2.303 <0.01
TR AT i 4 31 6.355 <0.01

24 OLFML2BRIEEBEEEMEZEBX
zZ fHH Kaplan—Meier plotter IR E % OLFMIL2B
TRV 5 B 9 R DR A A WA M HEA T2 4
FE RS Affymetrix ID A 213125 _at, Z5GH4F I
I R 4330 98 BE4 T RIA T O 2 A I PR B AR
fIEXT 1 98 B I TS HE AT 2 I & COX [mlH 20 #r , 159
2 B 8 T OLFML2B Rb K F A fEh 2. 25
SR, OLFML2B ik KV 5 B i i s SR A AE )
[i] 522 W] b A AH DG, AHER TIRFR IR 4, OLFML2B f7 3
IR B AR AR A7 I R) BH B 45 06 (P<0.05, HR=1.39)
(KI2A) . HHE Lauren 50 Y BE4 TV 20 501 & B, 7E 9K
18R i B R, OLFML2B 635 /K - #ii | /
G 2% (P<0.05, HR>1.5) (& 2B & 2C) ; 8K TMii
TRA T E i B B R A7 5 OLFML2B 2 iA7K
SRS 2E A S (P>0.05) (E 2D) .

2.5 EF UALCANI&IF OLFML2B 7 B E F R
KRG 1 UALCAN S 1 35 T TCCA Bdi it
FrMr kB M T IEw 4180, Bmasgh
OLFML2B ik 7K .35 155 (P<0.000 1) (1] 3A) ;5
FEIEHE AL S5 b e B w44, OLFML2B
TR 2 BTG AR b4 OLFML2B 3R k7K

R T A B OE R AL (B 3B) s A AE i
KW, OLFML2B A /K P8y, (83 SR A A7 A
i) # (P<0.05) (K1 3C) .

2.6 OLFML2BHIAEETRM fifi ] LinkedOmics %%
I P2 LinkFinder B H7E 415 6] 9 & P28 5
OLFML2B F A fA7EAHOCHE A R I, 2L4RA5 20 2254
FEP] . Ho OLFML2B 357K 5 4 915 S JE P &
B B AE A (red dots) , 1115 4 135~ FE K 5 B 2 Al
F* (green dots) (FDR<0.01) (&1 4A) ; #2 4} Pearson #H
K FBORIN AL T 1EAH OG5 57 A SEHIT 50 7 1) 3 A
AP 9 7 s 7R (81 4B ([ 4C) o 7E LinkInterpret-
er R HP R GSEA T ELUEAT & H 007, & Blix s
5 OLFML2B 235 #H 5 (14 3L [H K 22 20 A 7 40 i 41 3
JBT 240 i JE % TH 52 A4 52 5 ) SRS AR i A S R A
FES 505 R A M R RGBT R VBB R
Fe B HE 25 5 A 2 L AR IR A, B AT e AR B
HLAN BT T AL SZ A 45 G A ML R cRNA DL S
W M AR R h R EZEH . KEGG il
A Tt I N S R o TP S DR e i
I S A W Tl A B AZARE A RS 5 R S 1 3 B (81 5) o
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A OLFML2B (213125_at)
1.0 HR=1.39 (1.17~1.65)
logrank P=0.000 15
0.8
206
<
e
& 04+
021 Expression
— low
04 — high
0 50 100 150
Number at risk Time/months
low 439 173 21 0
high 436 125 27 1
C OLFML2B (213125 _at)
1.0+ HR=2.13 (1.54~2.95)
logrank P=0.000 003 3
0.8+
£ 06
<
S
& 0.4+
B2 Expression
— low
o4 — high
0 50 100 150
Time/months
Number at risk
low 160 88 8 0
high 160 51 10 0

B OLFML2B (213125 _at)
1.0 HR=1.63 (1.15~2.3)
logrank P=0.005 4
0.8+
£ 0.6
<
S
& 0.4+
0.2 Expression
— low
04 — high
0 50 100 150
. Time/months
Number at risk
low 120 54 9 0
high 121 36 10 1
D OLFML2B (213125_at)
1.0+ HR=0.85 (0.31~2.35)
logrank P=0.75
0.8+
£ 0.6-
z
<
S
& 0.4+ ——+
B —
0.24 Expression
— low
o4 — high
20 40 60 80 100 120
Time/months
Number at risk
low 160 11 4 2 1 0
high 160 11 6 6 1 1 1

i (A) Fi# B 7 OLFML2B #y 4 77 48 % P (F1{E : 406) 5 (B) 9038 2 B & o OLFML2B iy 4 77 48 % M (R 15 :396) 5 (C) B 17 2 § & +
OLFML2B &y 4 77 48 % V£ (R :328) 5 (D) R4 A B 7% F OLFML2B 89 4 77 48 % M (A1 :383)

Note: (A) Gastric cancer (cutoff value: 406); (B) Diffused gastric adenocarcinoma (cutoff value: 396); (C) Gastric intestinal type adenocarcinoma

(cutoff value: 328); (D) Gastric mixed adenocarcinoma (cutoff value: 383).

F2  Kaplan—Meier plotter # 4 £ # OLFML2B % 3k 5 f ] £ & B J& & & FUg 9 % R (9 41048 A %)

Fig. 2 Relationship between OLFML2B expression and gastric cancer prognosis in Kaplan—Meier plotter database

(grouped by median)
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Grade 3: 182 LA ) ; (C) OLFML2B F 35 ACP 3t B % B 4 & F oy Bl (9 4008 B W 4. 'P<0.05."7"P<0.0001,

Note: (A) Expression of OLFML2B in gastric cancer based on sample types; (B) Expression of OLFML2B in gastric cancer based on tumor grade

(Grade 1: well differentiated, Grade 2 : moderately differentiated; Grade 3: poorly differentiated); (C) Effect of OLFML2B expression level on gastric can-

Hk

cer patient’s survival (grouped by upper quartile). "P<0.05, “**P<0.0001.

/43 UALCAN (4% B # OLFML2B 7 B & o by & 35 R 5 #h (2
Fig. 3 Expression and prognostic value of OLFML2B in gastric cancer (UALCAN)
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Fig. 4 Genes correlated with OLFML2B in gastric cancer (LinkedOmics)
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A Biological process
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Fig. 5 The main enriched GO annotations and KEGG pathways of genes correlated with OLFML2B in gastric cancer
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