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Circulating long noncoding RNAs as biomarkers in tumor
diagnosis

Nan Jiangl, Haihua Tian'?, Jinchang Pan', and Zhaohui Gong1

1 Institute of Biochemistry and Molecular Biology, Medical School of Ningbo University, Ningbo 315211, Zhejiang, China
2 Department of Laboratory Medicine, Ningbo Kangning Hospital, Ningbo 315201, Zhejiang, China

Abstract: Long noncoding RNAs (IncRNAs) are involved in vital life processes of gene expression, epigenetic regulation
and X-chromosome inactivation. IncRNAs are also closely associated with tumor initiation and progression. Moreover,
IncRNAs may enter human circulation system in the form of microvesicle or exosome, or in combination with RNA binding
protein. Interestingly, the circulating IncRNAs are widely existed in body fluids, such as blood and urine. We review the
origin of circulating IncRNAs, and the detection methods as potential biomarkers. We focus on the early diagnosis value of
circulating IncRNAs as tumor biomarkers in lung, breast, gastric, liver, colorectal and prostate cancers. Compared with the
traditional biomarkers, the circulating IncRNAs show the unique advantages and clinical values as novel biomarkers.

Keywords: circulating IncRNA, tumor, biomarker, molecular diagnosis
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Table 1 The main technology of circulating IncRNA and its advantages/disadvantages

Method Advantage Disadvantage

Microarray High-throughput screening High-cost, large-scale data, complicated
operation, low sensitivity and specificity

Northern blotting Low-cost, wide application Complicated operation, low sensitivity,
harmful experimental supplies

Quantitative RT-PCR Simple operation, low-cost Low-throughput, low pecificity

In situ hybridization Spatial- and tissue-specificity Low sensitivity, low specificity

RNA sequencing Time-saving, comprehensive, precision High-cost, large-scale sequence data, not

applicable for single gene
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20 20
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Table 2 The applications of circulating IncRNA in tumor diagnosis

IncRNA Change of expression Source Cancer types References
MALAT-1 Up Whole blood NSCLC [29]
Breast cancer [36]
Urine Prostate cancer [51]
SPRY4-IT1 Up Plasma NSCLC [30]
ANRIL
NEAT1
RP11-397D12.4 Up Whole blood NSCLC [31]
AC007403.1
ERICHI-ASI1
UCAL Up Plasma NSCLC [32]
Serum HCC [42]
Serum Colon cancer [46]
GASS Down Plasma NSCLC [33]
RP11-445H22.4 Up Serum Breast cancer [35]
H19 Up Whole blood Gastric cancer [21]
Serum Breast cancer [37]
HULC Up Serum Gastric cancer [38]
HCC [43]
CUDR Down Serum Gastric cancer [39]
LSINCT-5
PTENPI
WRAPS53 Up Serum HCC [42]
Uc003wbd Up Serum HCC
[40-41]
AF085935 Up Serum HCC
Linc00152 Up Serum HCC [43]
PVTI1 Down Serum HCC [44]
Uc002mbe
HOTAIR Up Serum Colon cancer [45]
PCA3 Up Urine Prostate cancer [47-48]
Ak024556 Up Urine Prostate cancer [49]
XLOC_07697
LOC100287482
XLOC 07697
XLOC 005327
XLOC 008559
XLOC 009911
LincRNA-p21 Up Urine Prostate cancer [50]
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