
Acta Pharmacologica Sinica  (2011) 32: 1191–1192 
© 2011 CPS and SIMM    All rights reserved 1671-4083/11  $32.00
www.nature.com/aps

npg

Polymorphisms in miRNA binding site: new insight 
into small cell lung cancer susceptibility

Hong-yu LIU, Jun CHEN* 

 Acta Pharmacologica Sinica (2011) 32: 1191–1192; doi: 10.1038/aps.2011.124; published online 29 Aug 2011

 

Research Highlight

Lung cancer is a leading cause in 
cancer-related deaths with less 

than 15% five-year survival worldwide.  
Small cell lung cancer (SCLC), which 
accounts for about 15%–18% of lung can-
cer, carries the worst prognosis within 
the lung cancer patients.  SCLC differs 
from other lung cancers, so called non–
small cell lung cancers (NSCLCs), in the 
specifically clinical and biologic charac-
teristics.  It exhibits aggressive behavior, 
with rapid growth, early spread to dis-
tant sites.  Although exquisite sensitive 
to chemotherapy and radiation, SCLC 
recurs rapidly with only 5% of patients 
surviving five years and frequent asso-
ciation with distinct paraneoplastic syn-
dromes[1].  

The predominant cause of SCLC is 
tobacco smoking, and there is increas-
ing information concerning molecular 
abnormalities involved in the pathogen-
esis of SCLC.  Although it was proved 
that dominant oncogenes of the Myc 
family are frequently overexpressed 
in SCLC[2, 3], and the tumor suppressor 
genes (TSGs) p53 and retinoblastoma 
TSG are mutated and inactivated in 
more than 90% of SCLC[4–6], little is 
known about the genetic factors associ-
ated with the development of SCLC.  

CYP1A1 gene polymorphisms were 
reported to increase lung cancer risk in 
a high incidence region of Spain and the 
Thr461Asn polymorphism was associ-
ated with SCLC[7].  NQO1 protein may 
be involved in detoxification of free 
quinone which is associated with the 
development of SCLC.  It was found 
in a UK population that individuals 
with reduced activity of the enzyme, 
due to a polymorphism of this gene, 
may increase the risk in developing the 
disease[8].  However, the genetic factors 
regulated by microRNAs (miRNAs) in 
development of SCLC are unclear.

miRNAs are a class of small non-
coding RNA molecules that regulate 
gene expression through binding the 
3′untranslated region (3′UTR) of mRNAs 
of target genes, resulting in mRNA 
cleavage or translation repression.  It 
is estimated that about 30% of human 
genes are regulated by miRNAs[9].  As a 
result, miRNAs may regulate the expres-
sions of proto-oncogenes or tumor sup-
pressor genes, thus play important roles 
in tumorigenesis.  Increasing evidence 
demonstrates that polymorphisms 
(SNPs) in the 3′UTR of genes targeted 
by miRNAs can disturb or obstruct 
miRNAs binding and consequentially 
influence regulation of the target genes, 
which might be associated with sus-
ceptibility to certain diseases including 
cancer.  Xiong et al[10] recently identified 
SNPs within the 3′ UTR of miRNA genes 
deregulated in human SCLC, and inves-

tigated their associations with SCLC sus-
ceptibility in 666 patients with SCLC and 
758 controls in a Chinese population[10].  
They found that the SNP rs3134615 
located in the 3′UTR of the L-MYC 
gene MYCL1 and the rs3134615T allele 
were associated with the significantly 
increased risk of SCLC, with the OR for 
carrying the GT or TT genotype being 
2.08 (95% CI, 1.39–3.21; P=0.0004), as 
compared to the GG genotype.  Reporter 
gene assays showed that MYCL1 was 
the target of hsa-miR-1827, which nega-
tively regulates MYCL1 expression.  The 
rs3134615 G to T change may inhibit the 
interaction of hsa-miR-1827 with MYCL1 
3′UTR, resulting in higher constitutive 
expression of MYCL1.  Because MYCL1 
is a member of MYC oncogene family 
that play a critical role in carcinogenesis, 
individuals carrying the rs3134615 T 
allele would be expected to have ele-
vated risk for the development of SCLC.  

The results of Xiong et al provide a 
new insight into SCLC tumorigenesis 
and have potential implication in early 
detection and target treatment of SCLC.
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