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1. INTRODUCTION

ABSTRACT

Numerous studies have reported the polymorphisms in miR-196a2,
miR-499 and miR-146a were associated with different types of
cancers. However, the results have been inconsistent and varied.
Therefore, we conducted a meta-analysis with the addition of the
latest articles to explain the effect of these polymorphisms on
Prostate (PCa) and Gastric cancer (GC). A total of 27 articles were
recruited after a thorough literature analysis by two independent
authors under the PRISMA guidelines in which 7 studies were
related to PCa and 20 studies were of GC. We used STATA for
performing the meta-analysis. The results from our analysis showed
that miR-196a2 rs11614913 polymorphism is associated with PCa
in allelic model in Asian population (CvsT: OR=1.207, 95%CIl:
1.023-1.425, P=0.026), heterozygous model in Asian population
(CvsT: OR=1.264, 95%CI: 1.008-1.585, P=0.042) while miR-499
rs3746444 is associated with PCa in allelic model overall population
(AvsC: OR=1.201, 95%CI: 1.039 -1.388, P=0.013) and in Asian
subjects (AvsC OR=1.23, 95%CIl: 1.030-1.469, P=0.022). The miR-
499 rs3746444 is also associated with GC in all four genetic models.
Our results concluded that miR-196a2 rs11614913 and miR-499
rs3746444 may be involved in the development of PCa in Asian
subjects while miR-499 rs3746444 may be related to GC prognosis.

common type of mutations found in the human
genome, within these miRNAs have been
instrumental in altering these biological

MicroRNAs (miRNAs) are small 17-25 non-
coding nucleotides that play a significant role
in gene expression regulation and controlling
various physiological developments including
many cellular  processes, proliferation,
differentiation, and apoptosis. They undergo
their function by repressing translational
mechanisms or degrading mRNA by binding to
the 3 -untranslated region (3"-UTR) of target
mRNASs [1][2][3]. The role of single nucleotide
polymorphisms (SNPs), which are the most
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mechanisms controlled by these small
nucleotides resulting in progression of various
types of cancers [4][5][6].

The function of miRNAs that regulate genes
essential for prostate cell growth and survival
can be impacted by certain polymorphisms. For
instance, variations in miRNAs that target
genes such as the androgen receptor (AR) or
prostate-specific antigen (PSA) might affect
androgen signaling pathways, which in turn
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can accelerate the development of prostate
cancer. Apoptosis avoidance, unchecked cell
proliferation, and the advancement of cancer
are all possible outcomes of disruptions in the
regulation of mIRNA. Similar to this,
polymorphisms in GC can impact miRNAs that
control genes related to inflammation, gastric
mucosal integrity, and the body's reaction to
Helicobacter pylori infection, a key risk factor
for GC. Epithelial-mesenchymal transition
(EMT), metastasis, and chronic inflammation
can all be influenced by polymorphisms in
miRNAs, including miR-146a, miR-196a2,
and miR-499. These polymorphisms might
result in altered expression or function. The
development and progression of gastric cancer
can be impacted by these alterations in
oncogenes and tumor suppressors (e.g., KRAS,
PIK3CA, TP53).

Recently studies have reported the most
frequent SNPs in these miRNAs to be
associated with Prostate (PCa) and Gastric
Cancer (GC). Some of these notable SNPs
include rs2910164 C>G present in miR-146a,
rs11614913 C>T located in miR-196a2, and
rs37346444 A>G present in miR499 have been
extensively studied in cancer risk and its
susceptibility [7][8][9][10][11]. Although role
of these SNPs have been studied in relation
with  possible association with cancer,
nevertheless the results have been variable. For
instance, Zhou et al. found a significant role
of rs37346444 A>G in progression of cervical
squamous cell carcinoma while Tian et al. and
Srivastava et al. have failed to find a possible
role of this SNP in lung and gall-bladder cancer
respectively  [12][13].  Similarly, some
researchers have revealed the role of minor
allele C in rs2910164 in reducing the PCa
cancer (PCa) risk in the Chinese Han
population [14] while others have reported no
significant evidence of this variant in PCa
development in other populations [15]. The
reason behind this substantial inconsistency in
the SNPs data may be due to different ethnic
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backgrounds, varied sample sizes, and the
corrected physiological status [16, 17].

One of the strategies for resolving these
inconsistencies in these reported studies is to
undergo a more precise statistical analysis.
Meta-analysis provides a more logical
methodology for removing these
heterogeneities by combining, summarizing,
and critically analyzing the previous research
work conducted across different sample sizes
and ethnic communities. We conducted an up-
to-date meta-analysis on all available case-
control studies by combining data to achieve a
bigger sample and increasing the statistical
power to assess the relationship between
miRNAs and cancer risk.

2. MATERIALS AND METHODOLOGY

2.1 Literature Search for Identification of
Eligible Studies and Data Extraction

The meta-analysis was performed according to
the guidelines of Preferred Reporting Items for
Meta-analyses (PRISMA) [18]. Two authors
(Zahra M. and Ramay S.R) performed an
extensive literature review using PubMed,
Springer-Link, and Google Scholar as
databases up to October 21%, 2022 with the
following keywords: “miR-146a”, “miR-
196a2”, “miR499”, “Prostate cancer”, “Gastric
cancer” and “polymorphism”. We assessed
relevant articles by evaluating their titles and
abstracts for inclusion in our meta-analysis.
Studies including review articles, comments,
meta-analysis, and data from family-based
linkage analysis and/or overlapping data were
eliminated. The studies suitable for our
analysis met with certain inclusion criteria: (a)
original case-control studies with odds ratios
(ORs), 95% confidence intervals (Cls), and
mentioned p values, (b) articles published in
English, (c) accessibility of genotypes and
allele frequencies from each relevant article.
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Similar articles present in different databases
were removed to avoid repetition. Each article
that met our inclusion criteria was scrutinized
independently by two reviewers. The
information extracted from each study were
included: the author's name, year of
publication, ethnicity, genotyping method, the
sample size in both case and control categories,
genotype, and allelic frequencies.

2.2 Statistical Analysis

The strength of the association between
rs2910164, rs11614913, and rs37346444 and
PCa and GC was analyzed by the ORs and their
corresponding 95%CI. We used four genetic
models (allelic, wild-type homozygote,
recessive allele homozygote, and
heterozygous) to obtain the pooled ORs.
Additionally, stratified subgroup analysis was
performed by ethnicity (Asian or Caucasian).
Chi-squared based Q statistic test (To evaluate
whether a difference between two categorical
variables is the result of chance or a
relationship between them, the Chi-Square test
is a statistical procedure that can be used to
determine the difference between observed and
expected data) was used to identify differences
between studies [19]. Using the |2 statistic test
(It indicates the percentage of variation in the
observed effect that results from variation in
the genuine effects as opposed to sampling
error), the impact of heterogeneity was
calculated and classified as high (1> > 50%),
moderate (25% 1% 50%), and low (12 25%). The
I? statistic test was performed to assess the
impact of heterogeneity that was classified as
high (1> > 50%), moderate (25% 12 50%), and
low (I1? 25%) [20]. Results with p-value< 0.10
and an 12> 50%, indicates high level of
heterogeneity, thereby applying random effect
model. Alternatively, when there was no
heterogeneity, a fixed effect model was used.
To ascertain whether publication bias existed,
funnel plots and Egger's linear regression tests
were performed [21]. A two-sided p-value
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<0.05 was considered as statistically
significant. All the analyses were performed by
using STATA software version 14.1 (USA).

3. RESULTS

3.1 Study Characteristics

The main characteristics of selected studies
investigating the association of miR-196a2
rs11614913, miR-146a rs2910164, and miR-
499 rs3746444 with PCa and GC are shown in
Table 1 and Table 3. There were 4611 articles
relevant to searching words found in PubMed
and Google Scholar. 1812 were excluded
because they were meta-analysis and
comments. After performing an in-depth
analysis of selecting relevant studies using the
inclusion and exclusion criteria, a total of 54
articles were included in our study. In total, 27
articles were enrolled in the current study after
removing duplicates and studies that do not
include SNPs related to our analysis. A flow
chart of studies selected using PRISMA
guidelines is indicated in Figure 1.

\ Identification of studies via databases and registers ]

J

Number of studies
identified through database
searching (n=4611)
(PubMed= 87, Google
scholar= 4524)

Number of additional
studies identifies
through other sources
including contact with
researchers (n=0)

Identification

[

)

Number of studies after
duplicates
(n = 1866)

Number of studies excluded
(n=1812)

(Review articles n=599, Book
chapters n=356, Encyclopaedia
L 2 n= 2, Abstracts=169, Mini
Review=3, Short
communications=5, Other
diseases n=678)

v

Number of studies screened
for eligibility (n=1866)

Screening

Full text articles assessed for
eligibility Number of studies
(n=54) excluded due to other
SNPs related to RA =
27

[

]

Number of studies included in
Qualitative synthesis

(n =27)

Number of included studies in
Quantitative synthesis
(n=27)

Included

Figure 1. PRISMA Chart showing the approach
adopted during the literature search among the
associated studies
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Table 1. Characteristics of all studies related to PCa Cancer in the meta-analysis
SNP rs11614913 C>T

Genotyping E?}%Tg 3 Genotype of Cases Genotype of Controls Association

Method ~.ces Control CC  CT TT ¢ T ¢c ¢t 11 ¢ 1  Pvale

Georgeetal 2011 Asia  PCR-RFLP 159 230 55 101 3 211 107 106 114 10 326 134  0.18

Da”;?gf‘ra” 2020  Asia | PCR-RFLP 100 100 32 51 17 115 85 47 36 17 130 70 1

Nikoli¢ etal 2015 Europe =~ HRMA 355 312 150 161 40 461 241 121 147 41 389 229 N/A

HaShaelmi ® 2016 Asa  THRMST 160 182 64 88 17 216 122 77 93 12 247 117 0300

Nourietal 2019  Asia  PCR-RFLP 150 150 48 73 29 169 131 48 80 22 176 124  0.563
SNP rs2910164 C>G

Author Year = Ethnicity

Genotyping Eﬁ?é?g; Genotype of Cases Genotype of Controls Association

Method - es Control CC | CG GG C G cC CG GG ¢ G  Pvale

George etal 2011 Asia PCR-RFLP = 159 230 116 107 7 339 121 76 79 4 231 87 0.074

Author Year = Ethnicity

Nikoli¢ etal 2014 = Europe Tagman 286 199 184 90 12 458 114 129 63 7 321 77 0.89
HaShaelm' ® 2016  Asia T"ggg's' 169 182 25 131 13 181 157 24 147 11 195 169  0.974

Xuetal 2010  Asia  PCR-RFLP 251 280 68 135 48 271 231 54 150 76 258 302 0.01
Dargfgf‘ra” 2020 Asia  PCR-RFLP 100 100 52 38 10 142 58 51 39 10 141 59 1

SNP rs3746444 A>C
Genotyping Subjects Genotype of Cases Genotype of Controls Association
Author Year = Ethnicity Enrolled
Method P value

Cases = Control  AA  AC CC A C AA  AC CC A C
Georgeetal. 2011  Asia  PCR-RFLP 159 = 230 48 98 13 194 124 104 92 34 300 160 0.23
Nikolicetal, 2015 Europe PCR-RFLP 355 = 312 190 147 18 527 183 180 110 17 470 144 0.35
Hasr:im' ® 2016  Asia  PCR-RFLP 169 182 62 82 25 206 132 85 64 33 234 130 0.39
Nourietal. 2019  Asia  PCR-RFLP 150 150 29 72 49 130 170 35 83 32 153 147 0.06

Abbreviations: PCR-RFLP (Polymerase chain reaction-restriction fragment length polymorphism), T-ARMS-PCR (tetra-primer amplification refractory mutation
system polymerase chain reaction, HRMA (High resolution melt analysis)
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Table 2. Total and stratified group analysis according to ethnicity for the three miRNAs polymorphisms and PCa susceptibility

Genetic Model Comparison Group Test of Association Test of Heterogeneity Publication Bias
rs11614913 C>T & Subgroup OR 95% ClI P value Model 12 P value P value
Dominant 5 Total 0.822 0.617-1.097 0.183 R 55.09 0.063 0.161
4 Asian 0.735 0.583-0.928 0.01 F 20.04 0.289 0.752
1 European 1.159 0.849-1.583 0.351 F 0 N/A 0
Recessive 5 Total 1.033 = 0.769-1.388 0.83 F 14.43 0.322 0.793
4 Asian 1.188 0.810-1.742 0.379 F 12.7 0.332 0.162
1 European 0.841 0.528-1.339 0.465 F 0 N/A 0
Heterozygous 5 Total 1.183 = 0.868-1.614 0.287 R 63.24 0.028 0.362
4 Asian 1.264 1.008-1.585 0.042 F 64.51 0.037 0.73
1 European N/A
Allele C 5 Total 0.922 0.807-1.054 0.234 F 25.34 0.252 0.264
4 Asian N/A
1 European 1.126 0.899-1.411 0.302 F 0 N/A 0
Allele T 5 Total 1.084 0.949-1.239 0.234 F 25.34 0.252 0.376
4 Asian 1.207 1.023-1.425 0.026 F 0 0.866 0.323
1 European 0.888 0.709-1.113 0.302 F 0 N/A 0]
Genetic Model Comparison Group Test of Association Test of Heterogeneity Publication Bias
rs2910164 C>G & Subgroup OR 95% ClI Pvalue ~ Model 12 P value P value
Dominant 5 Total 1.157 0.948-1.412 0.153 F 0 0.565 0.915
4 Asian 1.234 0.975-1.560 0.08 F 0 0.589 0.509
1 European 0.979 0.670-1.429 0.912 F 0 0 0
Recessive 5 Total 0.824 0.603-1.125 0.223 F 0 0.428 0.123
4 Asian 0.787 0.566-1.095 0.155 F 0 0.367 0.091
1 European 1.201 0.464-3.107 0.705 F 0 0 0
Heterozygous 5 Total 0.944 0.781-1.140 0.547 F 0 0.963 0.315
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Allele C

Allele G

Genetic Model
rs3746444 A>C

Dominant

Recessive

Heterozygous

Allele A

Allele C

Abbreviations: F (Fixed effect model), R (Random effect model)

4
1
5
4
1
5
4
1

Asian
European
Total
Asian
European
Total
Asian
European

Comparison Group

W A, P W AP, WP, O PR, OS>

1

& Subgroup

Total
Asian
European
Total
Asian
European
Total
Asian
European
Total
Asian
European
Total
Asian
European
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0.93
0.991
1.114

1.15
0.964
0.898

0.87
1.038

OR
0.701
0.629
0.812
0.922
0.917
0.911
1.414
1.469
1.266
0.833
0.813
0.882
1.201

1.23
1.133

0.749-1.153
0.672-1.463
0.971-1.277
0.988-1.338
0.698-1.330
0.783-1.030
0.747-1.012
0.752-1.432

Test of Association

95% CI
0.574-0.857
0.483-0.820
0.597-1.106
0.540-1.574
0.443-1.897
0.461-1.801
0.901-2.220
0.749-2.881
0.924-1.734
0.720-0.962
0.681-0.971
0.686-1.134
1.039 -1.388
1.030-1.469
0.882-1.457

0.506
0.965
0.124
0.071
0.822
0.124
0.071
0.822

P value

0.001
0.001
0.187
0.767
0.815
0.789
0.132
0.263
0.142
0.013
0.022
0.329
0.013
0.022
0.329

F 0.914
F 0
F 9.6 0.352
F 13.84 0.323
F 0 0
F 9.6 0.352
F 13.84 0.323
F 0 0
Test of Heterogeneity
Model 12 P value
F 0 0.406
F 0 0.499
F 0 0
R 67.89 0.025
R 78.4 0.01
F 0 0
R 80.47 0.002
R 86.2 0.001
F 0 0
F 0 0.853
F 0 0.748
F 0 0
F 0 0.853
F 0 0.748
F 0 0
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0.45
0
0.175
0.274
0
0.175
0.274
0

Publication Bias

P value
0.627
0.439

0
0.231
0.257

0]
0.993
0.054

0]
0.304
0.416

0
0.304
0.416

0
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Swd Risk ratio Risk
Y 95% CI) % Weight isk rato
g v Study | (95% CI) % Weight
George . 1.28(1.08,1.53) n2
Goorge . 1.16 (0.94.1.43) 23
D da 1.42(1.02,1.96) 121
o . ! Damada - 1.21(0.95.1.56) 168
Hashem - 1.02(083,125) 300
Hashem 1.12(0.91,1.38) 271
Nouri . 091(073.1.14) 268 =
Nouri 1.06 (0.88,1.27) 208
Overall (95% CI) 1.12(1.01,125)
Overall (95% CI) ! 1.13(1.01,1.25)
1 1 10 |
Risk ratio 1 1 10
Risk ratio
Fig2A) Meta-analysis of the relationship between miR- Fig2B) Meta-analysis of the relationship between miR-
196a2 rs11614913 C>T polymorphism and prostate 196a2 rs11614913 C>T polymorphism and prostate
cancer risk for different region (Heterozygous Asian cancer risk for different region (T allele Asian Model)
Model)
Risk ratio Risk ratio
Study (95% Cl) % Weight Study (95% Cl) % Weight
George e . 1.12(0.93,135) 25
Geroge . 1.12(0.83,1.35) 25
Nikolic . 1.11(0.92,1.34) 276
Hashem - 1.09(0.90,1.32) 311
Hashemi . 1.09 (0.90,1.32) 25
Nouri 1.16(0.99,1.35) %5
Nouri et . 116 (0.99,1.35) %4
Overall (95% Cl) 1.12(1.02,1.23) Overall (95% Cl) 1.13(1.02,1.25)
1 1 10 1 1 1
Risk ratio Risk ratio
Fig2C) Meta-analysis of the relationship between miR-499 Fig2D) Meta-analysis of the relationship between miR-
rs3746444 A>C polymorphism and prostate cancer risk for 499 rs3746444 A>C polymorphism and prostate cancer
different region ( Allele C Overall Model) risk for different region ( Allele C Asian Model)

Figure 2. Meta-analysis of the relationship between miR-196a2 rs11614913 C>T polymorphism and prostate cancer risk for different regions. A)
(Heterozygous Asian Model); B) T allele Asian Model; C) Allele C Overall Model; D) Allele C Asian Model
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Table 3. Characteristics of all studies related to GC in the meta-analysis
SNP rs11614913 C>T

Subjects
Genotyping Enr(J) lled Genotype of Cases Genotype of Controls Association

Method  -ces Control cC TC TT ¢ T cc Tc 1T c | 1  Pvale

Okubo 2010 Asian PCR-RFLP | 552 697 105 281 166 491 613 124 350 223 598 796 NA
Peng 2010 Asian PCR-RFLP = 213 213 76 94 43 246 180 56 107 50 | 219 207 0.936
Dikeakos 2013 Caucasian = PCR-RFLP = 163 480 102 46 15 250 76 79 229 172 387 573 <0.0001

Kupcinskas ' 2014 Caucasian Tagman 363 351 144 184 35 472 254 159 145 46 @ 463 237 0.567
Ahn 2013 Asian PCR-RFLP | 461 447 100 242 119 442 480 87 232 128 406 488 0.419
Pu 2014 Asian PCR-RFLP = 220 530 39 95 25 173 145 101 324 86 526 496 0.197
Wang 2013 | Asian TagMan 753 900 152 371 226 675 823 220 448 232 888 912 0.898
Gu 2016 = Asian PCR-RFLP = 186 186 39 9 51 174 198 57 98 31 212 160 0.02
Jiang 2016 Asian MassARRAY & 898 992 166 423 300 755 1023 198 487 290 865 1067 0.171

Author  Year | Ethnicity

Xin 2022 Asian TagMan 386 341 89 183 114 361 @411 87 158 96 332 350 0.46
SNP rs2910164 C>G
Genotyping Subjects Genotype of Cases Genotype of Controls Association
Author | Year = Ethnicity Enrolled

Method -~ ces Control CC CG GG C G cC CG GG | c g Fvale

Zeng 2010 Asian PCR-RFLP = 304 304 89 153 62 331 277 119 132 53 370 238 0.009
Okubu 2010 Asian PCR-RFLP | 552 697 236 243 73 715 389 254 322 121 830 564 NA
Hishida 2010 Asian PCR-CTPP = 583 1742 230 271 82 731 435 633 825 229 2091 1283 N/A
ZhouF 2012 Asian  Tagman MGB 1686 1895 286 822 578 1394 1978 393 951 551 1737 2053 0.001

Ahn 2013 Asian PCR-RFLP | 461 447 159 231 71 549 373 164 221 62 549 345 0.549

Pu 2014 Asian PCR-RFLP = 220 530 65 96 36 226 168 143 274 96 560 @466 0.18

Locugg%ec'f'c 299 416 107 146 46 360 238 127 215 74 469 363 NA

Jiang 2016 Asian MassARRAY = 898 992 303 441 154 1047 749 325 457 207 1107 871 0.107
Gu 2016 Asian PCR-RFLP | 186 186 29 91 66 149 223 25 90 70 140 230 0.81
Dikeakos 2013 | Caucasian = PCR-RFLP = 163 480 105 45 13 255 71 307 149 24 | 763 197 0.17
Kupcinskas ' 2014 = Caucasian Tagman 363 351 16 94 252 126 598 16 108 223 140 554 0.119

ZhouY 2012 Asian
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Xin 2022 = Asian TagMan 386 341 129 188 69 446 326 114 155 60 383 275 0.87
SNP rs3746444 A>C
Genotyping Subjects L
Genotype of Cases Genotype of Controls
Author | Year = Ethnicity Method Enrolled yp yp Association

Cases Control AA AC CC A C AA AC CC| A c "vae

Rogoveanu 2017  Caucasians Tagman 142 288 80 58 4 218 66 173 107 8 | 453 123 0.53

P‘gtﬁsgi‘f&r" 2017 Caucasians PCR-RFLP 151 249 97 49 5 243 59 143 100 6 386 112 270

Cai 2015  Asian  Mass ARRAY 363 969 261 89 13 611 115 765 179 25 1709 229 0.002
Wu 2013 Asian PCR-RFLP = 201 213 149 47 4 345 55 166 42 3 374 48 NA
Pu 2014 Asian PCR-RFLP | 220 530 141 50 5 332 60 366 121 17 853 155 0.576
Ahn 2013 Asian PCR-RFLP = 461 447 323 123 15 769 153 299 134 14 732 162 0.514
Okubu 2010 = Asian PCR-RFLP = 552 697 364 151 37 879 225 466 198 33 1130 264 NA
Tang 2019  Asian SNP scan 1063 = 1677 695 311 34 1701 379 1214 419 41 2847 501 NA
Rong 2021 Asian SNP scan 490 1476 340 130 17 810 164 1058 380 34 2496 448 0.149

Xin 2022 Asian TagMan 386 341 272 106 8 650 122 254 79 8 587 96 0.32
Risk ratio Risk ratio

Study (95% Cl) % Weight Stidy (95% Cl) % Weight
Rogovean ™ 1.09 (0.84,1.42) 53 cii - 134 (1.00,1.66) )
Poltroni - 0.87 (0.66,1.15) 55 Wu i 121 (0.84.1.74) 34
Cai [ 1.34 (1.09,1.65) 82

Pu - 1.00(0.76,1.31) 64
Wu - 1.21(0.84,1.74) 31
Py - 1,00 (0.76,1.31) 57 Ahn . 092 (0.75,1.12) 1241
An - 0.92(0.75.1.12) 107 Okubu ] 1.08 (0.92,1.26) 17.1
Okubu u 1.08 (0.92,1.26) 152 Tang . 1.22(1.08,1.38) 281
Tang . 1.22(1.08,1.38) 251 Rong [ ] 1.11(0.94,1.30) 163
Rong | ] 1.11(0.94,1.30) 146 Xin - 1.12(0.88,1.44) 75
Xin - 1.12 (0.88,1.44) 67
Overall (95% CI) 1.13(1.06,1.21)
Overall (95% CI) 1.11(1.05,1.18)
! 1 1 10
1 1 10 Risk ratio
Risk ratio

Fig3A) Meta-analysis of the relationship between miR-499 Fig3B) Meta-analysis of the relationship between miR-499
rs3746444 A>C polymorphism and gastric cancer risk for rs3746444 A>C polymorphism and gastric cancer risk for
different region (Allele C Overall Model) different region (Allele C Asian Model)

Figure 3. Meta-analysis of the relationship between miR-499 rs3746444 A>C polymorphism and gastric cancer risk for different regions. A)
Allele C Overall Model; B) Allele C Asian Model

“HTCMI T TSF JOURNAL OF BIOLOGY
B A0 Volume 2 Issue 1, Spring 2024



Table 4. Total and stratified group analysis according to ethnicity for the three miRNAs polymorphisms and GC susceptibility

Genetic Model COQP;JEon Test of Association Test of Heterogeneity
rs11614913 C>T & Subgroup OR 95% ClI P value Model 12 P value
Dominant 10 Total 1.196 0.816-1.753 0.359 R 92.96 0
8 Asian 0.984 0.827-1.172 0.861 R 57.35 0.022

2 European 2.579 0.252-26.429 0.425 R 98.85 0

Recessive 10 Total 0.899 0.699-1.157 0.408 R 83.12 0
8 Asian 1.087 0.983-1.202 0.105 F 47.29 0.066

2 European 0.361 0.096-1.366 0.133 R 92.44 0
Hetrozygous 10 Total 0.934 0.802-1.088 0.38 R 66.63 0.001
8 Asian 1.018 0.874-1.185 0.82 R 61.73 0.011

2 European 0.797 0.242-2.622 0.708 R 95.84 0

Allele C 10 Total 1.131 0.888-1.440 0.318 R 93.49 0

8 Asian 0.96 0.647-1.425 0.839 R 96.39 0

2 European 2.146 0.433-10.637 0.35 R 98.72 0

Allele T 10 Total 0.884 0.694-1.126 0.318 R 93.49 0
8 Asian 1.029 0.917-1.154 0.63 R 66.05 0.004

2 European 0.466 0.094-2.309 0.35 R 98.72 0

Genetic Model cOgP:l:ipson Test of Association Test of Heterogeneity
rs2910164 C>G & Subgroup OR 95% ClI P value Model 12 P value

Dominant 12 Total 0.991 0.869-1.131 0.897 R 60.64 0.003
10 Asian 1.009 0.876-1.161 0.902 R 64.9 0.002
2 European 1.006 0.724-1.398 0.971 F 0 0.875
Recessive 12 Total 1.056 0.919-1.213 0.444 R 54.73 0.012
10 Asian 0.94 0.805-1.099 0.438 R 60.65 0.006
2 European 1.33 0.999-1.770 0.051 F 0 0.512
Hetrozygous 12 Total 0.969 0.905-1.037 0.365 F 0.31 0.44
10 Asian 0.949 0.884-1.019 0.148 F 31.84 0.154
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0
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Allele C

Allele G

Genetic Model
rs3746444 A>C

Dominant

Recessive

Heterozygous

Allele A

Allele C

Abbreviations: F (Fixed effect model), R (Random effect model)

2 European

12 Total
10 Asian
2 European
12 Total
10 Asian
2 European
Comparison
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8 Asian
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2 European
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1.271
0.995
1.013
0.827
1.005
0.987
1.146

OR

0.873
0.856
1.066
1.288
1.296
1.188
1.111
1.134
0.917
0.878
0.864
1.029
1.139
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0.798-0.935
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1.069-1.253
0.760-1.241

0.55
0.921
0.806
0.066
0.921
0.806
0.186

P value

0.002
0.001
0.771
0.028
0.030
0.693
0.022
0.009
0.724
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0.817
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0.817

R 88.58 0.003
R 67.95 0

R 72.55 0

F 0 0.928
R 67.95 0

R 72.55 0

F 0 0.608

Test of Heterogeneity
Model 12 P value

F 38.85 0.099
F 33.74 0.159
R 54.31 0.139
F 0 0.972
F 0 0.917
F 0 0.72
F 44.03 0.065
F 37.15 0.133
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F 27.76 0.189
F 25.26 0.227
F 23.95 0.251
F 27.76 0.189
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0
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Figure 4. Begg’s funnel plot for publication bias of miR-196a2 rs11614913 polymorphism and prostate cancer risk. A) T allelic overall model; 4B)
T allelic Asian model; 4C) C allelic overall model; 4D) C allelic Asian model; 4E) C allelic overall model; 4F) C allelic Asian model. *Each point
represents a separate study for the indicated association. Logor represents the natural logarithm of OR. The horizontal line means the magnitude of
the effect. A funnel plot with pseudo 95% confidence limits was used
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3.2 Association between miR-196A2, miR-
146a and miR-499 Polymorphism and
PCa

For PCa cancer, a total of seven studies were
included with samples ranging from 100-355.
There were 5 studies from Asian ethnicity and
2 studies from European ethnicity. Controls in
each study were age and gender-related to
cases. Results from the study showed that miR-
196a2 rs11614913 C>T polymorphism might
be associated with PCa susceptibility in two
genetic models. The estimated allele model in
the Asian population (CvsT: OR=1.207,
95%Cl: 1.023-1.425, P=0.026) and
heterozygous model in the Asian population
(CvsT: OR=1.264, 95%Cl: 1.008-1.585,
P=0.042) were significantly associated with
PCa. The miR-146a SNP rs2910164 C>G
didn’t show any significant association with
any genetic models while the miR499
rs3746444 A>C showed significant association
in the allele model in the overall population
(AvsC: OR=1.201, 95%Cl: 1.039 -1.388,
P=0.013) and also in Asian subjects (AvsC
OR=1.23, 95%ClI: 1.030-1.469, P=0.022)
(Table 2 and Figure 2). Association between
miR-196A2, miR-146a and  miR-499
polymorphism and GC.

For GC, total 20 studies were included with
sample ranging from 142-1895. There were 16
studies from Asian ethnicity and 4 studies from
European ethnicity (Table 4). Controls in each
study were age and gender-related to cases.
Results from the study showed miR-499
rs3746444 A>C polymorphism might be
associated with increased GC susceptibility in
all four genetic models i.e. allele model
P=0.228, dominant  model P=0.002,
heterozygote model P=0.02, recessive model
P=0.028. In the subgroup analysis for ethnicity,
a significant association between miR-499
rs3746444 A>C and risk of GC was found in
Asian subjects in all genetic models i.e. allele
model P=0.000, dominant model P=0.001,
heterozygote model P=0.030, recessive model
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P=0.009. The miR-196a2 rs11614913 C>T and
miR-146a SNP rs2910164 C>G didn’t show
any significant association with any genetic
models in the overall study and subgroup
analysis according to ethnicity (Table 4 and
Figure 3) Evaluation of Publication Bias

In order to access the publication bias of
literature, we used Begg’s funnel plot (Figure
4) and Eggers test. The shape of the funnel
plots did not reveal any evidence of obvious
asymmetry for all genetic models in the overall
meta-analysis. Egger’s test was used to provide
statistical evidence of funnel plot asymmetry.
Egger’s test only detected evidence of
publication bias in the subgroup analysis of
European subjects in prostate and gastric
cancer for all genetic models (P<0.05).
However, Egger’s test was not applied in some
comparisons due to the small number of
studies.

4. DISCUSSION

The role of SNPs in cancer susceptibility is the
most studied type of human genetic variation
due to advancements in  screening
technologies. Efforts to understand the role of
SNPs present in precursor and mature miRNA
and their effects on the progression of various
diseases have been an area of interest.
Researchers have shown that SNPs in miRNA
precursor and mature miRNA may influence
the process of gene coding and splicing,
affecting  different types of cancer
susceptibility. Through modifying the primary
transcript of miRNA processing, maturation,
and miRNA-miRNA interaction, these
alterations also affect cancer susceptibility and
play a significant role in the development of
primary and metastatic cancers [22][23]24].
Thus it is important to find the association
between miRNA SNPs and cancer to further
explicate the mechanisms of carcinogenesis.
Even though numerous studies have been
published on the association of miR-196a2
rs11614913, miR-146a rs2910164, and



miR499 rs3746444 polymorphism and cancer
risk, the results have been heterogynous that
might be due to small sample size and
differences in cancer type and ethnicities.
Therefore, to achieve a uniform conclusion and
a more precise assessment of the relationship,
we performed this meta-analysis. The current
study is an updated meta-analysis of the
association between miR-196a2, miR-146a and
miR-499 polymorphisms and the risk of PCa
and GC. New case control studies from recent
years were included in the current
investigation, and some new conclusions have
been suggested.

The results from our study have demonstrated
that the minor allele in miR-499 rs3746444
T—C might contribute to PCa in overall study
while minor allele variant in miR-196a2
rs11614913 C—T might be involved in
increasing the risk for PCa in Asian population.
The results from GC have shown that miR-499
rs3746444 T—C were significantly associated
in all genetic models being studied in overall
and Asian subjects when stratified by ethnicity.
The miR-196a2 gene produces two unique
mature miRNAs (miR-196a-3P and miR-196a-
5P), which are processed from the same
precursor miRNA [25], its varied expression
patterns may have an impact on the miR-196a's
possible targets. The processing or target
selection of miRNAs [26, 27], which is known
to be a major factor in oncogenesis and helps to
control the translation or breakdown of
messenger RNA, may be affected by SNPs in
miRNA genes (MRNA) [28]. Previous meta-
analysis being published to determine the
correlation between rs3746444 and the risk of
GC didn’t find any significant association that
might be due to limited studies [17, 29-33].
More than 150 genetic association studies have
been conducted to examine the relationship
between the human miR-196a2 rs11614913
variant and susceptibility to various cancers;
however, these research have produced
conflicting results. To elucidate a more definite
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role and examine the role of rs11614913 of
miR-196a2 that is linked to the likelihood of
developing cancer, several meta-analyses have
been carried out in the past [34][35]. It should
be noted that these meta-analyses also lacked
certain promising and recent studies that need
to be taken into account to determine the exact
relationship between this variation and cancer
susceptibility. In order to produce a concrete
result, we thus carried out this meta-analysis,
incorporating the greatest number of
association studies carried out in various
cohorts or races.

Despite the fact that this study combined all
previous research and examined the
relationship between rs11614913, rs2910164
and rs3746444 with PCa and GC development,
some limitations also need to be addressed.
Firstly, although we rigorously checked the
papers and carefully retrieved the data, the
variations in the subject selection could not be
completely removed. Secondly we only
include Asian and Caucasian ethnicities in our
sub group analysis and the influence of
differences in racial descent should not be
avoided. Thirdly, studies from languages other
than English were excluded, thus including
potential language biasness. Fourthly, it could
be beneficial to confirm our findings with a
different cohort. However, a cohort analysis
was not carried out because there were
insufficient data. Finally, despite the fact that
we find the connection between rs11614913,
rs3746444, and the establishment of PCa and
GC, the purpose and mechanism of this
polymorphism remained a mystery.

In conclusion, polymorphisms in the miR-
196a2 rs11614913 and miR-499 rs3746444
may have a role in the onset of PCa and GC. It
may be helpful as a candidate marker for the
diagnosis of various diseases and may
potentially increase the risk of developing
cancer in Asian population. Additionally,
larger-scale research and investigations
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focusing on specific cancer types or ethnicities
should be conducted to confirm the findings.
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