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Abstract: [ Purpose | To construct a multi-dimensional transcriptom signature consisting of protein-
coding gene(PCG),long non-coding RNA(IncRNA), microRNA with data-mining the Cancer Genome
Atlas (TCGA)public database for prognosis of patients with lung adenocarcinoma.[ Methods | Using
univariate Cox regression,random survival forest algorithm and ROC analysis, the prognostic markers
of lung adenocarcinoma were screened and the multi-dimensional signature was constructed. [Results ]
The mean age of 397 patients with lung adenocarcinoma was 65.67 years with a mean survival
time of 20.77 months.The selected signature was composed by ELOVL6,RP11-446E9.2,CTD-
2555C10.3 ,PACERR , hsa-mir-140, hsa-mir-31 , hsa-mir-58 ,which had highest the area under ROC
curve(AUC) in prediction of disease outcome(0.73 Signature vs. 0.65 TNM in the training group and
0.68 Signature vs. 0.66 TNM in the test group). The patients were divided into high- or low-risk
group which were significantly associated with survival of lung adenocarcinoma patients in the
training group (median survival:25.3 months vs. 85.3 months, P<0.001 ,HR=2.36,95%CI:1.88 ~
2.98,n=199). The signature was applied to the test group,showing similar prognostic values(median
survival : 39.8 months vs. 59.3 months, P<0.05,n=198). Multivariate Cox regression analysis showed
that the signature was an independent prognostic factor for patients with lung adenocarcinoma.
[ Conclusion ] With TCGA data mining,the constructed signature can predict the survival of patients
with high accuracy,which may be used as a potential prognostic marker for lung adenocarcinoma.
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Table 1 PCGs,IncRNAs and microRNAs in the prognostic expression signature,
and their univariable Cox association with prognosis

Gene expression level

Ensembl ID Gene symbol HR* P-value® AT Chromosome location
ENSG00000170522 ELOVL6 1.42 0.00 Low 8:23702451-23706598 [-]
ENSG00000259230 CTD-2555C10.3 3.67 0.00 Low 14:102545254-102555826 [+]
ENSG00000271722 RP11-446E9.2 3.25 0.02 Low 8: 56013487-56014168 [+]
ENSG00000273129 PACERR 1.58 0.02 Low 1:186680622-186681446 [+]
hsa-miR-140 MIR140 0.45 0.00 High 16: 69933081-69933180 [+]
hsa-miR-31 MIR31 1.40 0.00 Low 9: 21512115-21512185[-]
hsa-miR-582 MIR582 1.18 0.00 Low 5: 59703606-59703703 [-]

Note:a:derived from the univariable Cox regression analysis in the training set.
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Note:A: Kaplan—Meier survival curves of patients classified into high- and low-risk groups using the PCG-IncRNA signature in the training

and test dataset.P values were calculated by Log-rank test. B:ROC analysis was used to compare survival prediction power between the PCG-
IncRNA-microRNA signature and TNM stage.

Figure 1 The PCG-IncRNA-microRNA signature predicted overall survival of patients with lung adenocarcinoma
patients and compared survival prediction power between the PCG-IncRNA-microRNA signature and TNM stage
in the training set(n=199)
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Table 3 Univariable and multivariable Cox regression analysis of the association between
PCG-IncRNA-microRNA signature and survival of lung adenocarcinoma patients (n=199)

. 95%Cl
Variables HR P
Lower Upper
Univariable analysis
Age >67 vs. <67 1.12 0.64 1.94 0.70
Gender Female vs. male 1.01 0.59 1.75 0.96
pTNM stage IV vs. [+I+II 1.49 1.15 1.93 0.00
PCG-IncRNA-microRNA signature High risk vs. low risk 2.37 1.88 2.98 0.00
Multivariable analysis
Age >67 vs. <67 1.23 0.69 2.20 0.48
Gender Female vs. male 0.86 0.48 1.52 0.60
pTNM stage Vs [+I+II 1.41 1.05 1.90 0.02
PCG-IncRNA-microRNA signature High risk vs. low risk 2.31 1.82 292 0.00
A B
1.0 1.0
Z o8 £ sk
:
= g
Z 06 06
S Low-risk ,n=99
04+ 0.4
02l High-risk,n=99 02l ~ Signature+TNM Stage=0.71
— Signature=0.68
P=0.001 — TNM Stage=0.66
0 20 40 60 80 100 0.0 OI.2 OI.4 016 0.I8 l.IO

Time(months) 1-specificity

Note: A : Kaplan—Meier survival curves of patients classified into high- and low-risk groups using the PCG-IncRNA signature in the training
and test dataset. P values were calculated by Log-rank test. B: ROC analysis was used to compare survival prediction power between the PCG-

IncRNA-microRNA signature and TNM stage.

Figure 2 The PCG-IncRNA-microRNA signature predicted overall survival of patients with lung adenocarcinoma
patients and compared survival prediction power between the PCG-IncRNA-microRNA signature and TNM stage
in the test set(n=198)
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