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ABSTRACT Objective: Biomarkers are the biochemical indexes that indicate the changes or possible changes of systems, organs
and tissues, which have very extensive clinical application. Based on the high-throughput data, it is very important to study the biomark-
ers of complex diseases using the computer aided method. In this study, we proposed a novel approach to identify biomarkers of complex
diseases. Methods: The biomarkers of complex diseases were identified referring to 'omics' data through constructing the IncRNA-mRNA
interaction network based on Ping-Pong Algorithm. Then, a random walk algorithm was used to calculate the biomarkers of complex dis-
eases and compare them with t-test results. Results: Using this method, IncRNAs (CCATI, MEG3, Snhgl, MALATI, HOTAIR, UCAI,
PVTI, CASC9, LOC100130476, TUG1, BC200, POU6F2-AS2, TP73-ASland ZEB1-AS1)and mRNAs (SPARC, CMTM?7, SphK1,
NANOG, LOXL2, HMGCS2, FZD7, PTOV1, CADM1, CTHRC1, MGMT and RECK )were identified as biomarkers of esophageal can-
cer, which were related to the occurrence and development of esophageal cancer. Compared with the other identification method (t-test),
four new IncRNAs(BC200, POU6F2-AS2, TP73-AS1 and ZEB1-AS1) and three new mRNAs (CADMI1, SphK land RECK)were identi-
fied. Conclusions: This method was verified to be more effective to predict biomarkers related to the complex disease.
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Fig. 1 Flow diagram of the methodology
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Table 1 The mRNA and LncRNA identified by our method

mRNA P IncRNA P
SPARC 0 MEG3 0
CMTM7 0 Snhgl 0
SphK1 0 CCAT1 0
NANOG 0.001 MALATI 0
LOXL2 0.001 HOTAIR 0
HMGCS2 0.001 UCALl 0.001
FZD7 0.001 PVTI1 0.001
PTOV1 0.002 CASC9 0.001
CADM1 0.002 LOC100130476 0.001
CTHRC1 0.004 TUGI 0.002
MGMT 0.008 BC200 0.004
RECK 0.008 POU6F2-AS2 0.004
TP73-AS1 0.007
ZEB1-AS1 0.009

*P<0.01.
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Table 2 The comparison of the mRNA and LncRNA identified by our method and the t test

mRNA Rank 1 Rank 2 IncRNA Rank 1 Rank 2
SPARC 1 6 MEG3 1 1
CMTM7 2 10 Snhgl 2 11
SphK1 3 3 CCATI1 3 10
NANOG 4 7 MALATI 4 8
LOXL2 5 1 HOTAIR 5 2
HMGCS2 6 2 UCAL 6 6
FZD7 7 13 PVTI 7 3
PTOVI 8 14 CASC9 8
CADM1 9 LOC100130476 9 5
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CTHRC1 10 15
MGMT 11 3
RECK 12

TUGI1 10 7
BC200 11
POU6F2-AS2 12
TP73-AS1 13
ZEBI1-AS1 14

Note: Rank1: The significant order of the mRNA and LncRNA identified by our method. Rank2: The significant order of mRNA and LncRNA identified

by the t test.
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Fig. 3 The comparison of identified results from our method and the t test
Note: (a)The comparison of identified mRNA from our method and the t
test. (b)The comparison of identified IncRNA from our method and the t
test.
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