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Newly lncRNAs SNPs been Identified, What Exact Role will it Act in Cancer?
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More than 80% of the human genome is actively transcribed 
but only about 2%-3% is translated into proteins, indicating 
that the transcriptional output of human genome is almost 
monopolized by non-coding RNAs (ncRNAs) [1]. Cancer relevant 
ncRNAs are gradually becoming one of the hottest issues in the 
RNA biology and oncology [2]. Reports on ncRNAs are colorful and 
diversified. Many researchers have engrossed in the subject about 
ncRNAs including long noncoding RNAs (lncRNAs), microRNAs, 
and piRNAs, exploring their biological mechanisms and regulatory 
pathways in some complex diseases [3]. 

LncRNAs are generally defined as non-coding RNA molecules 
longer than 200 nucleotides. By now, more than 20,000 lncRNAs 
have been identified [4]. However, these studies are only the tip 
of the iceberg. LncRNAs are implicated as important regulators in 
numerous physiological and pathological processes [5]. But how 
does it play in cancer? Functionally, lncRNAs are classified into 
four categories based on their molecular mechanism of action, 
including signaling, decoy, guide, and scaffold lncRNAs [6]. Signal 
lncRNAs silence or activate other transcripts. Their expression 
is cell type-specific and under tight transcriptional control to 
respond to diverse stimuli. Therefore, they act as markers of 
functionally significant biological events. Decoy lncRNAs compete 
with transcription factors and RNA-binding proteins, or miRNA, for 
their interactions with specific targets (mostly act as a competitive 
endogenous RNA to compete with miRNA binding through 
complementary base pairing and reduce combined with miRNA to 
other target genes by sponging adsorption of endogenous miRNA). 
Guide lncRNAs recruit selected chromatin-modifying enzymes to 
their specific target sequence, either in cis or in trans. Scaffold 
lncRNAs bind multiple proteins together to keep them closer to 
ribonucleoprotein complexes, and stabilize nuclear structures 
or signaling complexes, or facilitate their action on histones. 
However, the above characterized functions of lncRNAs could not 
fully explain their role in cancer etiology.

SNPs are the most common type of genetic variation, nearly 
occupy about an incidence of 1 per 100-300 nucleotides. With 

the advancement of research, a large number of SNPs have been 
discovered. More than 10 million SNPs have been documented in 
the human genome [7]. Genome-wide association studies (GWASs) 
have identified more than 6500 disease-predisposing SNPs in the 
last decade [8]. Among them, only 7% SNPs are located in protein-
coding regions [9]. SNPs hold great potential as markers for 
prognosis, clinical outcome, drug resistance, and susceptibility of 
cancer. SNPs could change or disrupt the RNA secondary structure 
of the lncRNAs, affecting their molecular function and influencing 
their expression pattern. 

Several mutated lncRNAs in cancers have been frequently 
detected, including HOTTIP, MALAT1, and HOTAIR. Moreover, SNPs 
located in these lncRNAs have been well documented, indicating 
the involvement of these SNPs in relevant cancer functions [10]. 
Bhartiya., et al. [11] detected that the distributions of the SNPs in 
lncRNAs present distinct patterns in potential functional elements. 
A SNP in a regulatory element might alter the abundance of a gene 
transcript. However, a plenty of SNPs are positioned in intronic 
or intergenic regions, and the relationship of these with lncRNA 
function in the cell context might be much more circumspect. 
To determine the function of SNPs in this respect, expression 
quantitative trait locus (eQTL) mapping can be adopted. With eQTL 
the relation of genotype data with RNA expression is measured to 
explore if a SNP is associated with gene transcription [12].

Our group mainly focus on the role of genetic variants on 
cancer risk, especially the lncRNAs SNPs. We have found that 
SNPs in lncRNAs H19 [13], lnc-LAMC2-1:1 [14], LINC00673 [15], 
and HOTAIR [16] could impact neuroblastoma risk. However, our 
study has some limitations, including a relative sample size, using a 
single population, not assessing the environmental effects, and not 
performing functional experiments. Actually, the above limitations 
are the common seen issues in most of the epidemiology study 
regarding lncRNAs SNPs and cancer risk. Solutions include: 
to expand the sample size (by lengthen the enrollment period 
or cooperating with other centers), to involve mix ethnicities, 
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to incorporate the environmental effects, and to perform the 
biological mechanisms how the significant SNPs regulate cancer 
risk.

Therefore, the investigation of lncRNAs SNPs on cancer risk is 
still at its infancy stage. The substantial knowledge gap that still 
exists between the lncRNAs SNPs association and the molecular 
mechanism contributing to cancer risk represents both a question 
and an opportunity. In other words, this work is important for 
seeking the underlying genetic driver for cancer. The existed 
findings may inspire the scientists who are also interested in the 
genetic factors of cancer to validate the association of interest 
using more samples and potential biological mechanisms.

Due to the evolution of technology, it is likely that a host of 
discoveries on the involvement of lncRNAs SNPs in cancer are 
finally on the horizon. In the near future, clinical applications of 
lncRNAs SNPs might include early cancer diagnosis, risk prediction 
for relapse or progression, monitoring the effects of systemic 
therapies, and patient stratification. Eventually, these studies could 
also lead to the identification of novel targets for the development 
of innovative therapies. The research field for the study of lncRNAs 
SNPs involved in cancer is an unprecedented opportunity and 
challenge.
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