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Abstract Aberrant expression of miRNAs plays critical
roles in cancer development. Single nucleotide polymor-
phism (SNP) in miRNA precursors may affect miRNA
expression levels. An important SNP in the pre-mir-27a
with a A to G change (rs895819) was identified. Several
original studies have explored the role of this SNP in
cancer risk, but the results of these studies remain con-
flicting rather than conclusive. Therefore, we performed a
meta-analysis of the published studies to derive a more
precise estimation of the association between pre-mir-27a
rs895819 polymorphism and cancer risk. In this meta-
analysis, a total of 6 case—control studies (including 3,255
cases and 4,181 controls) were analyzed. The results of the
overall meta-analysis did not suggest any associations
between pre-mir-27a rs895819 polymorphism and cancer
susceptibility. However, an decreased risk was observed in
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the subgroup of breast cancer patients (G vs A: OR = 0.90,
95 % CI = 0.83 ~ 0.97; Ppeerogenciey = 0.75) or in the
subgroup of Caucasian race (G vs A: OR = 0.90, 95 %
Cl = 0.83 ~ 0.97, Pheserogenciy = 0.78, P =0; AG vs
AA: OR =0.84, 95 % CI = 0.75 ~ 0.94, Pererogencity =
035, > =3.7 %; GG+AG vs AA: OR =085, 95 %
CI = 0.76 ~ 0.94, Phererogenciry = 048, I = 0). The find-
ings suggest that pre-mir-27a rs8§95819 polymorphism may
have some relation to breast cancer susceptibility or cancer
development in Caucasian.
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Introduction

Cancer is a major public health problem all over the world.
In the United States, one in 4 deaths is due to cancer [1].
Currently, complete surgical resection is the effective
treatment for this devastating disease. Early diagnosis is
obviously important because it can increase the chance of a
cure in early stage patients or prolong their survival time.
However, most cancers at an early stage are difficult to
detect. New markers for identifying high-risk populations
as well as novel strategies for early detection are urgently
needed. Now, mechanism of carcinogenesis is poorly
understood. It has been suggested that susceptibility genes
combining with environmental factors may be important in
the development of cancer [2].

MicroRNAs (miRNAs, miRs) are a group of short non-
coding, single-stranded RNAs, 18-25 nucleotides in
length, which post-transcriptionally inhibit gene expression
by either degrading or blocking translation of messenger
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RNA (mRNA) targets [3]. Currently, 2,042 homo sapiens
mature miRNAs have been identified (The miRBase
Sequence Database-Release 19.0) that can regulate most
protein-coding genes [4]. It has been demonstrated that
miRNAs are implicated in many important biological
processes such as cell proliferation, differentiation,
migration, apoptosis, and signal transduction, etc. [4, 5].
Aberrant expression of miRNAs play critical roles in car-
cinogenesis, too [6]. Single nucleotide polymorphism
(SNP) in miRNA precursors may affect the expression of
miRNAs. An important SNP in the pre-mir-27a with a A to
G change (rs895819) was identified. Several original
studies have explored the role of this SNP in cancer risk
[7-12], but their results are conflicting rather than con-
clusive, which is partially attributed to the possible small
effect of the SNP on cancer risk and/or the relatively small
sample size in each of published studies. Therefore, we
performed a meta-analysis of the published studies to
derive a more precise estimation of the association between
pre-mir-27a rs895819 polymorphism and cancer risk.

Materials and Methods
Publication search

In order to identify all the previous published studies on the
association of pre-mir-27a rs895819 polymorphism with
cancer, PubMed database was searched with the following
keywords and subject terms: “rs8§95819” or “mir-27a” and
“Single nucleotide polymorphism or SNP” by two inde-
pendent investigators (last search update: September 19,
2012). The search was limited to the papers published in
the English language. Reference lists were examined
manually to further identify potentially relevant studies.
All the studies matching the eligible criteria listed below
were included in our meta-analysis.

Inclusion criteria

The following inclusion criteria were used in selecting
literature for further meta-analysis: (1) evaluation of the
pre-mir-27a rs895819 polymorphism and cancer risk; (2) a
case—control design; (3) sufficient published data for cal-
culating odds ratios (ORs) with their 95 % confidence
intervals (95 % ClIs).

Data extraction
Two investigators independently extracted the data. Dis-
crepancies were adjudicated by the third investigator until

consensus was achieved on every item. From each of the
included articles the following information was abstracted:
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the name of first author, year of publication, country origin,
ethnicity, cancer type, source of controls, genotyping
methods, total number of cases and controls, the number of
cases and controls with pre-mir-27a rs895819 polymor-
phism genotypes, G allele frequency in controls and
P value for Hardy—Weinberg equilibrium (HWE),
respectively.

Statistical methods

For the controls of each study, HWE was assessed using
the Chi square goodness-of-fit test and a P < 0.05 was
considered representative of a departure from HWE. The
OR and its 95 % confidence interval (95 % CI) were used
to assess the strength of the association between the pre-
mir-27a polymorphism and cancer risk. The pooled ORs
were performed for allelic comparison (G vs A), dominant
model (GG+AG vs AA), recessive model (GG vs
AG+AA), homozygote comparison (GG vs AA), and
heterozygote comparison (AG vs AA), respectively. The
statistical significance of the pooled ORs was determined
by Z test, and P < 0.05 was considered statistically sig-
nificant. A Chi square-based Q test was performed to assess
the Inter-study heterogeneity. The fixed effect model (the
Mantel-Haenszel method) [13] was used to access the
pooled ORs if the heterogeneity was not significant
(P > 0.1); otherwise, the random effect model (the Der-
Simonian and Laird method) [14] was used. Subgroup
analyses were performed by ethnicity (categorized as Asian
and Caucasian descents) and cancer type (categorized as
breast cancer and gastrointestinal cancer). In addition,
sensitivity analyses were performed to reflect the influence
of the individual data on the summary ORs. Finally, Pub-
lication bias was evaluated using the Begg’s funnel plot
and Egger’s test [15]. All statistical analyses were done
with Stata software (Version 11; Stata Corporation, Col-
lege Station, Texas, USA), and all tests were two-sided.

Results
Characteristics of the studies

A total of 11 articles in English were achieved by an exten-
sive search. We excluded five studies (two did not focus on
rs895819, two were case-only studies, and one was not a
case—control study). Finally, a total of 6 case—control studies
met our inclusion criteria [7—12], including 3,255 cases and
4,181 controls. Table 1 presented the main characteristics of
each study in the meta-analysis. There were three studies of
Caucasian and three studies of Asian. Genotyping methods
included DNA sequencing [7], polymerase chain reaction
restriction fragment length polymorphism (PCR-RFLP)



Mol Biol Rep (2013) 40:3181-3186 3183
Table 1 Characteristics of studies included in the meta-analysis

First Years Country  Ethnicity Cancer Source of Genotyping Cases Controls CASE Controls Puwe
author type controls  method

AA AG GG AA AG GG

Yang 2009 Germany Caucasian Breast HB Sequencing 1,189 1416 576 486 127 605 660 151 0.142
Sun 2010  China Asian Gastric HB PCR-RFLP 304 304 115 135 54 145 119 40 0.053
Catucci 2012 Italy Caucasian Breast HB TagMan 1,025 1,593 547 388 90 803 633 157 0.051
Hezova 2012 Czech Caucasian CRC HB TaqMan 197 212 88 8 23 93 94 25 0.867
Zhang 2012  China Asian Breast PB PCR-RFLP 245 243 60 144 41 75 109 59 0.123
Zhou 2012 China Asian Gastric HB MassARRAY 295 413 166 122 7 214 167 32 0.941

Pywe P value of the Chi square goodness-of-fit test for Hardy—Weinberg equilibrium in controls, PB population-based of control, HB hospital-
based of control, PCR-RFLP polymerase chain reaction-restriction fragment length polymorphism, CRC colorectal cancer
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Fig. 1 Frequencies of the variant alleles (G allele) among controls
stratified by ethnicity. Black dot represents each included study

[8, 11], TagMan [9, 10], and MassARRAY [12]. The geno-
type distributions in the controls of all studies were consis-
tent with HWE.

Evidence synthesis

Of 4,181 control subjects included in this meta-analysis,
3,221 were Caucasians and 960 were Asians. The G allele
frequencies for Caucasians and Asians were 32.55 %
(95 % CI =265 ~ 38.6%) and 358 % (95 % Cl =
11.6-60.0 %; P = 0.63), respectively. We observed a wide
variation of G allele frequencies in Asian populations
(Fig 1).

The results of the overall meta-analysis did not suggest any
associations between rs895819 polymorphism and cancer
susceptibility for all genetic models (Fig?2) (G vs A:
OR =0.95, 95 % CI = 0.84 ~ 1.09, Ppererpgenciy = 0.02,
P =643 %; GG vs AA: OR = 0.89, 95 % CI = 0.65
~ 121, Pppserpgenciry = 0.01,FF = 65.5 %; AG vs AA: OR =
1.02, 95% Cl=0.83~ 126, Ppoerpgenciry < 0.01,
P=724%; AG+GG vs AA: OR =099, 95%
CI =0.82 ~ 120, Ppererpgenciry = 0.01, PP =702 %; and

GG vs AG+AA: OR =10.86, 95 % CI = 0.64 ~ 1.15,
Phreterpgenciry = 0.01, P = 65.8 %).

Subgroup analyses were performed by cancer type, and
the results showed that the rs8§95819 G allele was associ-
ated with decreased risk in breast cancer (G vs A:
OR =090, 95% CI=0.83 ~097; Pheterpgencity =
0.75), but same result was not presented in gastrointestinal
cancer. In the stratified analysis by ethnicity, decreased
risks were found in Caucasian in three of all genetic models
tested (G vs A: OR =0.90, 95 % CI = 0.83 ~ 0.97,
Pieterpgencity = 0.78, I’ = 0; AG vs AA: OR = 0.84, 95 %
Cl =075 ~ 094,  Prowerpgenciy = 035, > =3.7 %;
GG+AG vs AA: OR =0.85, 95 % CI = 0.76 ~ 0.94,
Pheterpgenciry = 0.48, I’ = 0). However, no significant
association was observed in Asian.

Publication bias

Begger’s funnel plot and Egger’s test were used to assess
the publication bias of included studies. The graphical
funnel plots for all genetic models appeared to be sym-
metrical. Then, Egger’s test was used to provide statistical
evidence of funnel plot symmetry. The results still did not
show any evidence of publication bias in the overall meta-
analysis (G vs A: t = 0.85, P =0.45; GG vs AA: t =
-0.37 P = 0.73; AG vs AA: t = 2.59 P = 0.06; GGH+AG
vs AA: t =197 P =0.12; GG vs AGH+AA: r=-1.04
P = 0.36).

Sensitivity analysis

From the results of the leave-one-out sensitivity analysis,
the study by Sun et al. could be the main cause of heter-
ogeneity for allelic comparison (G vs A). After exclusion
of this study, the heterogeneity no longer existed, and
reached a positive association (G vs A: OR = 0.89, 95 %
CI = 0.83 ~ 0.96, Prererpgenciey = 0.67, PP =0 %) (Fig 3)
(Table S1).
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Fig. 2 Meta-analysis of the Study
association between pre-mir- D
27a rs895819 polymorphism
and susceptibility to cancer
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Fig. 3 The influence of individual studies on the overall odds ratio
(OR). The middle vertical axis indicated the overall OR and the two
vertical axes indicated its 95 % confidence interval (CI). Every
hollow round indicated the pooled OR when the left study was
omitted in this meta-analysis. The two ends of every broken line
represented the 95 % CI

Discussion

Much research effort has been directed toward under-
standing the role of mutations/SNPs present in precursor
and mature miRNA and their influences on susceptibility of
various diseases. Some studies have unambiguously dem-
onstrated that sequence variations in miRNA precursors
(pre-miRNA) can affect miRNA expression levels or
function by interfering with the miRNA maturation process
and/or binding activity to their mRNA targets, including
rs895819 which is located in the loop of pre-miR-27a.
Furthermore, differences in genotype distribution of this
SNP have been found in a few case—control studies. To
better understanding of the association between rs895819
polymorphism and cancer risk, we carried out a meta-
analysis with a larger sample and subgroup analysis and to
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the best of our knowledge, this is the first review of the
literature on their association.

Our results found no significant association between this
polymorphism and cancer risk when all studies were
pooled into the meta-analysis. If we removed the study by
Sun et al. in the sensitive analysis, the heterogeneity no
longer existed in allelic comparison, and reached a positive
association, which suggested that this study might be the
main source of heterogeneity for allelic comparison and
this polymorphism would be associated with cancer risk if
the sample size was large enough. Further analysis strati-
fied by cancer type showed the rs895819 G allele was
associated with decreased risk only in breast cancer
(Table 2). Lack of significance in GI cancer subgroup
might be due to the limited number of studies and the small
sample size. In the other stratified analysis by ethnicity, the
association between G allele of rs895819 and reduced risk
of cancer was significant only in Caucasians. Besides the
small sample size of Asian subgroup, the genetic diversity
among ethnic groups might be another reason that no
association was found. In our study, although G allele
frequencies of Asians were similar to those of Caucasians,
a wide variation of G allele frequencies was observed in
Asian populations, which might be due to higher genetic
diversity in Asian region and/or the limited subjects in the
studies. These probably contributed to the heterogeneity of
Asian subgroup in the racial analysis. In addition, Yang
and Burwinkel [16] recently found that there might be a
bias for genotyping of rs895819 by different genotyping
methods due to the adjacent variant rs11671784, which is
located only 4 nucleotides distance. Although Yang et al.
used self-designed TagMan allelic discrimination probes,
which comprised only the target rs895819 site and avoided
any overlap with the rs11671784, the TagMan allelic dis-
crimination assay still provided some false calls and
introduced a bias. So they pointed out that the use of direct
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sequencing, restriction or MALDI-TOF Mass-ARRAY
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