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FNDC1 is highly expressed in lung adenocarcinoma and closely related with poor prognosis
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Abstract: Objective To explore the expression of fibronectin type III domain containing 1 (FNDCI1) protein in lung
adenocarcinoma and its prognostic significance. Methods The expression of FNDC1 in lung adenocarcinoma was predicted by
analysis of data from GEO database and GEPIA, and the results were verified by immunohistochemical staining in 92 pairs of
clinical specimens of lung adenocarcinoma and adjacent tissues. We further analyzed the correlation of FNDC1 expression
with the clinicopathological features of the patients, and evaluated its prognostic value using Cox survival analysis. Results
Analysis of the data form GEO database and GEPIA showed a significantly higher expression level of FNDCI in lung
adenocarcinoma than in matched normal tissues (P<0.05). Kaplan-Meier survival analysis suggested that a high expression of
FNDC1 protein was significantly shorter time of the patients (P<0.05).
Immunohistochemistry of the clinical specimens also showed a significantly higher protein expression of FNDCI in lung
adenocarcinoma tissues than in paired adjacent tissues (P<0.001). A high expression of FNDCI protein was significantly
correlated with advanced clinical stage, T stage and N stage (P<0.05). Cox univariate and multivariate regression survival
analysis indicated that an increased expression of FNDC1 was an independent risk factor for poor prognosis of the patients
with lung adenocarcinoma (P<0.05). Conclusion FNDCI protein is highly expressed in patients with lung adenocarcinoma and
in closely related with the occurrence, progression and prognosis of the tumor, suggesting the value of FNDC1 protein as a

associated with a overall survival

potential biomarker for assessment of the survival and prognosis of patients with lung adenocarcinoma.
Keywords: lung adenocarcinoma; fibronectin type III domain containing 1; bioinformatics ;immunohistochemistry; prognosis
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Tab.1 Detailed information of the GEO datasets used in the present study

Platform

Series accession Organism Type
GSE30219 Homo sapiens
GSE31210 Homo sapiens
GSE75037 Homo sapiens
GSE151101 Homo sapiens
GSE3141 Homo sapiens
GSE63459 Homo sapiens

Expression profiling by array

Expression profiling by array

Expression profiling by array

Expression profiling by array

Expression profiling by array

Expression profiling by array

GPL570[HG-U133_Plus_2] Affymetrix
Human Genome U133 Plus 2.0 Array

GPL570[HG-U133_Plus_2] Affymetrix
Human Genome U133 Plus 2.0 Array

GPL6884 Illumina HumanWG-6 v3.0
expression beadchip

GPL11532 [HuGene-1_1-st] Affymetrix Human
Gene 1.1 ST Array [transcript (gene) version]

GPL570[HG-U133_Plus_2] Affymetrix
Human Genome U133 Plus 2.0 Array

GPL6883 Illumina HumanRef-8 v3.0
expression beadchip

GEO: Gene expression omnibus.
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Fig.1 FNDC1 gene expression analysis. A: 163 co-expressed up-regulated genes in 4 lung cancer analysis
datasets. B: GEPIA was used to analyze the differential expression of FNDC1 in lung adenocarcinoma and

normal tissues in cancer genome map database.
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Fig.2 Immunohistochemical staining for detecting FNDC1 expression in lung

adenocarcinoma and adjacent tissues (Original magnification: x400). A: Negative

expression of FNDC1 protein in adjacent tissues. B: High expression level of

FNDC1 protein in lung adenocarcinoma. C: Low expression level of FNDC1

protein in lung adenocarcinoma.
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Tab.2 Overexpression of FNDCI gene in lung adenocarcinoma

FNDCI1 expression (1, %)

Specimen tissue e P
Low High
LUAD tissue 35(38.04) 57(61.96)
18.89 0.001
Paracancerous normal tissue 55(59.78) 37(40.22)
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Tab.3 Correlation of FNDC1 expression with clinicopathological features of patients with lung adenocarcinoma
FNDC1 expression

Pathological features Cases - b P
High Low
Age (year)
<60 43 29 14
1.031 0.31
>60 49 28 21
Gender
Male 33 23 10
1.308 0.253
Female 59 34 25
Smoking
Yes 19 13 6
0.425 0.515
No 73 44 29
Hypertension
Yes 16 9 7
0.268 0.605
No 76 48 28
Diabetes
Yes 4 3 1
0.001 0.982
No 88 54 34
Cerebral infarction
Yes 4 1 3
1.061 0.303
No 88 56 32
Other basic diseases
Yes 28 18 10
0.093 0.761
No 64 39 25
Tumor diameter(cm)
<5 81 48 33
1.243 0.265
>5 11 9 2
Pathological grading
I-1I 77 45 32
2475 0.116
11 15 12 3
T stage
TI1-T2 78 45 33
3.954 0.047
T3-T4 14 12 2
N stage
NO 50 24 26
9.051 0.003
N1-N2 42 33 9
M stage
MO 89 55 34
0.000 1.000
Ml 3 2 1
Pleural invasion
Yes 6 3 3
0.036 0.85
No 86 54 32
Clinical staging
-1 65 36 29
4.058 0.044
HI-1v 27 21 6
Postoperative chemotherapy
Yes 72 46 26
0.525 0.469
No 20 11 9
Postoperative radiotherapy
Yes 16 10 6
0.002 0.961
No 76 47 29
Postoperative metastasis
Yes 31 24 7
4.743 0.029
No 61 33 28
Recurrent state
Yes 42 18 24
11.96 0.001

No 50 39 11
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Tab.4 Correlation of FNDCI expression level witth tumor size in patients with lung
adenocarcinoma (Mean+SD)

FNDCI1 expression

Pathological features t P
High Low

Age of operation (age) 58.96+9.22 60.37+10.49 0.674 0.127

Tumor diameter(cm) 3.81+1.89 3.05+1.28 2.074 0.041

A ] HR=1.73 (1.03-2.91) B A HR=1.35 (1.02-1.8) C ]
1.0 Logrank P=0.035 1.0 Logrank P=0.036 10
2?0.8_ 30.8_ >‘0.8_
Z 06 206 20.6| HR=3.7(1.73-7.91)
S S A g | Logrank P=0.0029
£04 £04 20.4
0.27Expression 0.2 |Expression 0.27 Expression
— LOW —Low —
o{ —High . ; 01— High ol 44,}ﬁg£
0 20 40 60 80 0 50 100 150 200 0 20 4’0 60 80 100 120
Survival (month) Survival (month) Survival (month)
Number at risk Number at risk Number at risk
Low 72 52 27 11 1 Low 168 85 43 15 2 Low 117 113 98 69 23 10 O
High39 24 11 4 2 High 125 57 28 14 4 High 109 103 75 41 13 1 0

&3 7EZk Kaplan-Meier 2B 4> 53T GEO ##EERI GSE3141(A) .GSE30209(B).GSE31210(C) R FNDC1 A
FRiAKT RO BE BT R EF RO

Fig.3 Online Kaplan-Meier plotter analysis of the overall survival (OS) of lung cancer patients with different levels
of FNDC1 expressions in GSE3141 (A), GSE30209 (B) and GSE31210 (C) in GEO database.

&5 CoxmREFIEEETESHNERRR SRES
Tab.5 Univariate and multivariate analysis of prognostic factors in patients with lung adenocarcinoma using a Cox
regression model

Univariate analysis Multivariate analysis
Pathological features
P HR (95% CI) P HR (95% CI)

FNDC1 expression(high/low) 0.006 2.728(1.338-5.561) 0.037 2.181(1.084-4.538)
Age of operation(<60/>60) 0.822 1.072(0.585-1.964)

Gender(Male/Female) 0.166 1.541(0.836-2.840)

Smoking( Yes/No) 0.153 1.652(0.830-3.289)

Hypertension(Yes/No) 0.225 0.561(0.220-1.427)

Diabetes( Yes/No) 0.753 1.257(0.303-5.207)

Cerebral infarction( Yes/No) 0.580 1.494(0.361-6.187)

Other basic diseases(Yes/No) 0.132 0.567(0.271-1.186)

Tumor diameter(<5/>5) P<0.001 0.177(0,085-0.367) 0.012 0.094(0.015-0.593)
Pathological grading (I-II/IIT) 0.100 0.538(0.257-1.127)

T stage(T1-T2/T3-T4) P<0.001 0.282(0.142-0.558) 0.174 3.660(0.565-23.735)
N stage(NO/N1-N2) P<0.001 0.234(0.119-0.461) 0.007 0.349(0.162-0.751)
M stage(MO/M1) 0.259 0.440(0.106-1.830)

Pleural invasion(Yes/No) 0.568 1.409(0.435-4.564)

Clinical staging (I-II/I1I-1V ) P<0.001 0.303(0.164-0.559) 0.357 0.671(0.287-1.569)
Postoperative chemotherapy( Yes/No) 0.828 0.921(0.441-1.926)

Postoperative radiotherapy ( Yes/No) 0.076 1.864(0.936-3.710)
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Fig.4 Overall survival (OS) rate and disease-free survival (DFS) rate of patients with high and low FNDC1
protein expressions.
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Fig.6 Construction of co- interaction protein in PPI network of
FNDC1 based on STRING and BioGRID databases.
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Fig.7 The expression of FNDCI is positively correlated with SFRP4 (A) and MXRAD5 (B). P<0.05.
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