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Abstract
Background.  

Tumors are the second most common cause of death in humans worldwide, second only to cardiovascular and cerebrovascular
diseases. Although methods and techniques for the treatment of tumors continue to improve, the effect is not satisfactory. These
may lack effective therapeutic targets. This study aimed to evaluate the value of SNHG12 as a biomarker in the prognosis and
clinical characteristics of various cancer patients.

Methods.

We analyzed SNHG12 expression and plotted the survival curves of all cancer samples in the TCGA database using the GEPIA tool.
Then, we searched for eligible papers up to April 1, 2019 in databases. Next, the data were extracted from studies examining
SNHG12 expression, overall survival and clinicopathological features in patients with malignant tumors. We used Review Manager
5.3 and Stata 15 software to analyze the statistical data.

Results.

In the TCGA database, abnormally high expression of SNHG12 in tumor samples indicates that the patient has a poor prognosis.
Results of meta-analysis is that SNHG12 high expression is related to low overall survival (HR=2.72, 95% CI=1.95-3.8, P<0.00001),
high tumor stage (OR=3.94, 95% CI=2.80-5.53, P<0.00001), high grade (OR=2.04, 95% CI=1.18-3.51, P=0.01), distant metastasis
(OR=2.20, 95% CI=1.40-3.46, P=0.0006), tumor size (OR=2.79, 95% CI=1.89-4.14, P<0.00001) and lymph node metastasis (OR=2.66,
95%CI=1.65-4.29, P<0.0001).

Conclusions.

Our study con�rmed that the high expression level of SNHG12 is closely related to the clinicopathological characteristics and
prognosis of patients and is a new predictive biomarker for various cancer patients.

Introduction
According to the Global Burden of Disease Study (GBD), in 2018, there were approximately 18.1 million newly diagnosed tumor
patients and 9.6 million patient deaths associated with tumors; malignant tumors are the second most common killer of humans
worldwide, second only to cardiovascular and cerebrovascular diseases[1]. Although immunotherapy, nanotechnology, and new
technology have been used in the clinic, the curative rates are unsatisfactory. Furthermore, some patients have not shown
improvements in quality of life. Due to tumor growth and metastasis [2], unique hallmarks of cancers, and the limited treatment
e�cacy, there is a clinical need for new diagnostic and prognostic biomarkers to promote early detection and early intervention [3].

Long noncoding RNAs (lncRNAs) are currently a comparatively hot RNA. What is impressive is that it does not develop reading
frames and coding capabilities. Compared with approximately 2% of the protein-coding genes, most lncRNAs play a negligible role
in transcription and translation[3, 4]. With the emergence of high-throughput sequencing technology and public databases, more and
more people study lncRNA. It was gradually recognized that lncRNAs are involved in transcriptional and post-transcriptional
regulation by recruiting transcription factors, remodeling chromatin, splicing pre-mRNA, and acting as molecular sponges and
scaffolds in multifarious diseases and tumors. These molecules act as tumor promoters or tumor suppressors in the multistep
development of human tumors[5-7]. In addition, lncRNAs can be present in many tissues and �uids for a long time, and can be used
as a biomarker for extensive screening of diseases[8].

The US government-sponsored database The Cancer Genome Atlas (TCGA) is that uses high-throughput genome sequencing, gene
chip technology, and multidimensional data integration analysis to collect data on almost all human cancers (the genomic
variation and gene expression maps of more than 50 tumors, including subtypes) to provide a resource for the elucidation of the
mechanisms of cancer occurrence and development. Based on this database, we used web tools to explore SNHG12 expression in
different patient samples in the TCGA database and tried to generate a curve to show the relationship between SNHG12 expression
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and patient prognosis. In addition, this study provides new biomarkers for clinical diagnosis and treatment to detect tumors early
and help select improved treatments.

The long noncoding RNA SNHG12 (small nucleolar RNA host gene 12) was �rst reported to be upregulated in microarray data in
endometrial carcinoma by Zhai. SNHG12 is located at 1p35.3 (chr1: -28905061 - -28909492) and includes 6 exons, which can be
translated to generate 8 transcript variants with polyA tails[9]. SNHG12 is always upregulated in the formation and development of
the endocrine system, digestive system, reproductive system, locomotor system, and nervous system. In tumors, SNHG12, which is
an oncogene, promotes the process of tumor formation through the cell cycle, invasion, metastasis and apoptosis. Ding et al.
showed that lncRNA SNHG12 affects the Wnt/β-catenin signaling pathway to induce cancer cell proliferation and metastasis in
thyroid cancer [10]. Liu et al. found that inhibition of the SNHG12-miR-195-SOX5 axis signi�cantly obstructs the malignant biological
behavior of glioma cells [11]. Sun et al. noted that lncRNA SNHG12 accelerates the deterioration of patients with ovarian cancer by
upregulating SOX4 [12]. Therefore, whether SNHG12 is a biomarker for the detection and treatment of tumors is a growing concern.

SNHG12 was shown to be an effective diagnostic biomarker in nasopharyngeal carcinoma with a multivariate Cox regression
analysis[10]. Furthermore, increasing evidence suggests that overexpression of SNHG12 is linked to a poor prognosis or a high risk
of clinicopathological characteristics in osteosarcoma, nasopharyngeal carcinoma, NSCLC, gastric carcinoma, hepatocellular
carcinoma, glioma, cervical cancer, colorectal cancer and triple-negative breast cancer[10-19]. Therefore, this study hopes to evaluate
the potential value of SNHG12 as a prognostic molecular marker through the TCGA database and meta-analysis.

Materials & Methods
The TCGA database

We analyzed 9497 samples with SNHG12 expression in the TCGA database through the GEPIA tool and plotted the survival curve
(http://gepia.cancer-pku.cn/index.html).

Search and selection online

We searched for potential eligible papers in PubMed, Embase, Cochrane Library, Web of Science, Wanfang, and Wipe up to April 1,
2019. The key words searched are as follows: (“SNHG12” OR “SNHG12 lncRNA, human” OR “ASLNC0408”) AND (“cancer” OR
“tumor”). We also searched the references of the original articles and manually consulted the relevant supplementary results. We
only examined articles written in English.

Inclusion and exclusion criteria

This study will strictly abide by the PRISMA statement. First, we excluded duplicated articles. For the remaining articles, we �rst
examined the title and abstract of the study. The exclusion criteria were as follows: 1) not related to the long noncoding RNA
SNHG12; 2) only detected SNHG12’s composition and functions; 3) lacked clinical data; and 4) written in another language (not
English). By contrast, the acceptance criteria were as follows: 1) The expression level of SNHG12 is described in tumors; 2)
Research objects must be grouped according to the SNHG12 expression levels; 3) a description of the clinical case characteristics,
for example, clinical stage, lymphatic metastasis, distant metastasis (DM), tumor size, and overall survival (OS), was provided; and
4) the study was written in English. Finally, we identi�ed ten papers about SNHG12 by the inclusion and exclusion criteria.

Data extraction

Three people (WX, JQ, and YQ) independently scanned and extracted all useful data from the 10 papers: 1) paper title, paper
authors, year and area of the patients; 2) tumor type, sample, and size; 3) SNHG12 evaluation method; 4) cutoff values ; 5) ORs of
SNHG12 for the clinicopathological characteristics, including tumor stage, lymphatic metastasis, grade, depth, tumor size, and
gender;6) follow-up time. Because the original literature did not provide survival information, according to the method described
previously, we used graphs from Engauge Digitizer 4.1 software to estimate the prognosis of the survival curve of each article. If
only a Kaplan-Meier curve was used, we extracted survival data from the papers and calculated the HR and 95% CI by previously
published techniques[20, 21]. The quality evaluation of the 10 papers was performed based on the REMARK guideline[22]. We took 20
items and each item was rated as 1 point. The score range is 0-20. A score ≥ 80 indicates a high quality paper.

http://gepia.cancer-pku.cn/index.html
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Statistical Analysis

Based on the studies documented in the literature, we collected the 95% con�dence intervals and HRs associated with patient
prognosis from articles identi�ed based on our criteria. We used the O-E combined variance method to calculate the patient survival
outcomes by Review Manager [26]. Then, the statistical heterogeneity of the results was analyzed by using a random effect model
(chi square test, P < 0.1). Otherwise, we used a �xed effect model (chi square test, P > 0.1) [24, 27]. The results of the meta-analysis
are displayed on the forest map. We used the Egger test to further evaluate any expected deviations in the publication. In additions,
we de�ned P< 0.05 as signi�cant. We performed all statistical analyses using Review Manager 5.3 and Stata 15.

Results
We further validated the expression of SNHG12 and its correlation with prognosis using samples from the TCGA database. In the
tumor samples of the TCGA database, the SNHG12 expression level was low in glioma, BRCA, LAML, LUAD, LUSC and KICH and
high in DLBG, HNSC, KIRC and THYM (Figure 1A). Survival curves of the tumor samples indicate that SNHG12 is a carcinogenic
factor; the higher the expression in the tumor, the worse the prognosis is (Figure 1B, P=0.0012, HR=1.1). High expression of SNHG12
in these tumors (glioma, ACC, LAML, LIHC, MESO) was associated with poor prognosis (Figure 1c-g).

Analysis of the published studies

Characteristics of the included studies

In accordance with the previously established standards, we used an electronic browser to select 10 articles by using a combination
of free words and subject words from the databases. From 2015 to 2019, there were 679 tissue specimens from 124 records in the
10 articles by reading the full text (Figure 2). All of the patients in the 10 studies were from Asia and had 9 types of tumors,
including nasopharyngeal carcinoma (NPC), colorectal cancer (CRC) cervical cancer (CVC), breast cancer (BC), gastric cancer (GC),
hepatocellular cancer (HCC), non-small cell lung carcinoma (NSCLC), osteosarcoma, and glioma (Supplementary Table S1). The
main items of the 10 studies are listed in Table 1. To evaluate the relationship between the SNHG12 level and clinicopathological
characteristics, we examined 9 valid clinicopathological studies, which included 577 clinical tumor tissues (Supplementary Table
S2). According to the REMARK quality evaluation guidelines, we scored the articles in compliance with the evaluation form and
divided the articles into grades of 55% to 85% (Supplementary Table S3). We used Engauge Digitizer 4.1 software to extract effect
values from the Kaplan-Meier survival curves and calculate the poor HRs and 95% CIs by a previously published method[20].
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Table 1
The main characteristics of studies with OS included in the prognosis based meta-analysis. NPC, nasopharyngeal carcinoma; GC,
gastric cancer; HCC, hepatocellular cancer, CRC, colorectal cancer; BC, breast cancer; CVC, Cervical Cancer. qRT-PCR, quantitative

real-time PCR; OS, overall survival; NG, not given
Study Year Region Tumor type Sample

size
Specimen Method Cutoff

value
Follow-
up

Outcome Quality
score
(%)

Zhou, S 2018 china osteosarcoma 31 Tissue qRT-
PCR

mean 60mons OS 70

Liu, Z 2018 china NPC 129 Tissue qRT-
PCR

median 60mons OS 85

Yang, BF 2018 china GC 54 Tissue qRT-
PCR

NG 40mons OS 80

Zhang,HY 2017 china GC 60 Tissue qRT-
PCR

median 60mons OS 75

Lan, T 2017 china HCC 48 Tissue qRT-
PCR

median 48mons OS 80

Lei, W 2018 china glioma 79 Tissue qRT-
PCR

median 60mons OS 85

Wang, JZ 2017 china CRC 60 Tissue qRT-
PCR

median 60mons OS 80

Wang,OC 2017 china BC 102 Tissue qRT-
PCR

median 60mons OS 65

Dong, J 2018 china CVC 76 Tissue qRT-
PCR

mean 60mons OS 80

 

Relationship of SNHG12 expression with overall survival in human tumors

Nine papers, which included 639 patients, described the relationship between the expression of SNHG12 and OS; the pooled HR was
determined to be 2.14 (95% CI: 1.63-2.80, P<0.00001) by Review Manager 5.3 software. We recalculated the data in another way
through Stata software (HR:2.72, 95% CI: 1.95-3.8, P<0.00001). These results indicate that high expression of SNHG12 can
signi�cantly reduce the overall survival of patients, suggesting that the prognosis of the patients is poor. The �xed model was
adopted because there was no signi�cant heterogeneity (I2=0, P=1) (Figure 3A). As shown in Table 2, based on tumor type, cutoff
values, and sample size, the original articles were grouped differently. According to the analysis of different tumor types, SNHG12
high expression has a signi�cant correlation with poor OS in the patients with digestive system cancer (HR=2.12, 95%=1.43-3.15,
P=0.0002), nervous system (HR=2.41, 95%=1.17-4.97, P=0.02), respiratory system carcinomas (HR=1.94, 95%=1.15-3.28, P=0.01),
cancers of the reproductive system (HR=2.40, 95%=1.12-5.15, P=0.03) and locomotor system (HR=2.41, 95%=1.17-4.97, P=0.02).
Next, according to the different cutoff scores from the articles, we conducted analysis between different groups, including the
median (HR=2.10, 95%=1.53-2.89, P <0.00001), and other studies (HR=2.23, 95%=1.34-3.71, P=0.002). Then, based on the sample
size (≥60 or <60), we divided the studies into two categories. In this analysis, regardless of whether the study had a large sample
size (HR=2.11, 95%=1.51-2.95, P <0.0001) or a small sample size (HR=2.19, 95%=1.39-3.45, P=0.0007), high expression of SNHG12
was an obvious prognostic marker for poor OS. However, we divided the studies into categories based on the sample quality score
based on a score of 80. Highly expressed SNHG12 predicts short overall survival for patients from studies with a high quality score
(HR=2.23, 95%=1.66-3.00, P<S0.00001), but the low quality score subgroup did not show signi�cant results due to the combined
effects (HR=1.71, 95%= 0.88-3.32, P=0.11).
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Table 2
Subgroup and meta-regression analysis of HRs in different cancer type, cut-off, sample size, and quality score subgroup

subgroup analysis No. of
studies

No. of
patients

Pool HR (95% CI) weight Heterogeneity
random

Fixed random I2(%) p value

Overall survival 9 577 2.17 [1.69,
2.80]

2.17 [1.69,
2.80]

100% 0 0.99

cancer type              

Digestive system 4 222 2.12 [1.43,
3.15]

2.12 [1.43,
3.15]

41.20% 0 0.81

Respiratory system 2 169 1.94 [1.15,
3.28]

1.94 [1.15,
3.28]

23.30% 0 0.88

Reproductive
system

1 76 2.40 [1.12,
5.15]

2.40 [1.12,
5.15]

11.00% - -

nervous system 1 79 2.41 [1.17,
4.97]

2.41 [1.17,
4.97]

12.30% - -

locomotor system 1 31 2.41 [1.17,
4.97]

2.41 [1.17,
4.97]

12.30% - -

cut-off              

others 3 161 2.30 [1.51,
3.51]

2.30 [1.51,
3.51]

36.20% 0 0.97

median 6 416 2.10 [1.53,
2.89]

2.10 [1.53,
2.89]

63.80% 0 0.95

Quality score              

Score < 80 3 131 1.71 [0.88,
3.32]

1.71 [0.88,
3.32]

16.50% 0 0.9

Score ≥ 80 6 446 2.23 [1.66,
3.00]

2.23 [1.66,
3.00]

83.50% 0 0.99

sample size              

Size < 60 3 133 2.23 [1.23,
4.03]

2.23 [1.23,
4.03]

20.6% 0 1

Size ≥ 60 6 444 2.12 [1.56,
2.86]

2.12 [1.56,
2.86]

79.4% 0 0.94

 

The funnel plot and the Egger method were used to test whether the abovementioned combined effects resulted in a publication
bias. The meta-results showed that the results are stable without signi�cant asymmetry (Egger’s P =0.236, Figure 3B, and 3C). In the
same way, we also performed corresponding tests between the different subgroups. The large tumor sample size (Egger's P=0.326),
high quality score (Egger's P=0.387) and median subgroups (Egger's P=0.194, Supplementary table 4) were not found to have a
publication bias. In addition, by deleting each study and combining the remaining studies in turn, the sensitivity analysis con�rmed
that the remaining combined HR of the OS was not signi�cantly affected in Figure 3D.

Association between the SNHG12 level and clinicopathological characteristics

The clinical and pathological characteristics of the included research articles were statistically analyzed, and the results, including
the ORs and 95% CIs, are shown in Tables 3-6. The summary results show that the expression of SNHG12 is elevated with high
stages (OR=3.94, 95%CI=2.80-5.53, P<0.00001), lymphatic metastasis (OR=2.66, 95%CI=1.65-4.29, P<0.0001), high grade (OR=2.04,
95%CI=1.18-3.51, P=0.01), tumor size (OR=2.79, 95%CI=1.89-4.14, P<0.00001) and distant metastasis (OR=2.20, 95%CI=1.40-3.46,
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P=0.0006). However, there was no signi�cant difference in patient age (OR=1.27, 95%CI=0.93-1.74) or gender (OR=1.14,
95%CI=0.78-1.65).

Table 3
The subgroup of the relationship and heterogeneity between high SNHG12 expression and tumor stage

Subgroup analysis No. of
studies

No. of
patients

Pool OR (95% CI) weight Heterogeneity
random

Fixed random I2(%) p value

ORs of tumor stage
subgroup

9 639 3.94 [2.80, 5.53] 3.91 [2.77, 5.51] 100% 0 0.46

Cancer type              

Digestive system 4 222 4.54 [2.58, 8.00] 4.54 [2.58, 8.00] 36.60% 0 0.76

Respiratory system 1 129 3.79 [1.75, 8.19] 3.79 [1.75, 8.19] 20.00% - -

Reproductive system 2 178 2.24 [1.19, 4.21] 2.24 [1.19, 4.21] 29.70% 0 0.87

nervous system 1 79 8.79 [3.17,
24.32]

8.79 [3.17,
24.32]

11.40% - -

locomotor system 1 31 10.89 [1.14,
103.98]

10.89 [1.14,
103.98]

2.30% - -

cut-off              

others 3   3.59 [1.83, 7.02] 3.79[1.58, 9.07] 25.00% 28.5 0.247

median 6   4.07 [2.74, 6.03] 4.06[2.73,6.05] 75.00% 0 0.445

Sample size              

Size < 60 4 235 3.76 [2.11, 6.69] 3.69 [2.05, 6.62] 34.70% 0 0.48

Size ≥ 60 5 404 4.04 [2.65, 6.14] 4.07 [2.50, 6.65] 65.30% 23 0.46

Quality scores              

Score < 80 4 269 2.70 [1.60, 4.54] 2.62 [1.55, 4.44] 42.70% 0 0.6

Score ≥ 80 5 370 5.25 [3.34, 8.26] 5.25 [3.33, 8.28] 57.30% 0 0.73

 



Page 8/19

Table 4
The subgroup of the relationship and heterogeneity between high SNHG12 expression and Lymphatic metastasis

Subgroup analysis No. of
studies

No. of
patients

Pool HR (95% CI) weight Heterogeneity

random

Fixed random I2(%) p
value

ORs of Lymphatic metastasis
subgroup

5 421 2.60 [1.72,
3.91]

2.66 [1.65,
4.29]

100% 22 0.28

Cancer type              

Digestive system 2 114 5.60 [2.44,
12.89]

5.57 [2.41,
12.86]

27.70% 0 0.62

Respiratory system 1 129 1.62 [0.76,
3.45]

1.62 [0.76,
3.45]

27.80% - -

Reproductive system 2 178 2.29 [1.23,
4.26]

2.29 [1.23,
4.26]

44.50% 0 0.92

cut-off              

others 2 130 3.38 [1.60,
7.15]

3.65 [1.16,
11.44]

31.70% 51 0.15

median 3 291 2.31 [1.41,
3.78]

2.35 [1.35,
4.10]

68.30% 22 0.28

Sample size              

Size < 60 2 156 3.29 [1.66,
6.52]

3.65 [1.25,
10.65]

36.30% 50 0.16

Size ≥ 60 3 265 2.27 [1.36,
3.79]

2.31 [1.29,
4.14]

63.70% 19 0.29

Quality scores              

Score < 80 3 238 2.73 [1.59,
4.67]

2.73 [1.59,
4.68]

60.50% 0 0.54

Score ≥ 80 2 183 2.42 [1.28,
4.57]

3.09 [0.72,
13.17]

39.50% 73 0.05
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Table 5
The subgroup of the relationship and heterogeneity between high SNHG12 expression and distant metastasis

Subgroup analysis No. of
studies

No. of
patients

Pool HR (95% CI) weight Heterogeneity

random

Fixed random I2(%) p
value

ORs of distant metastasis
subgroup

6 458 2.20 [1.40,
3.46]

2.23 [1.20,
4.11]

100% 38 0.15

Cancer type              

Digestive system 2 120 3.63 [1.68,
7.87]

3.64 [1.57,
8.44]

36.70% 14 0.28

Respiratory system 1 129 1.70 [0.75,
3.85]

1.70 [0.75,
3.85]

25.00% - -

Reproductive system 2 178 1.00 [0.39,
2.54]

1.00 [0.39,
2.56]

29.00% 0 0.63

locomotor system 1 31 8.00 [1.33,
48.18]

8.00 [1.33,
48.18]

9.30% - -

cut-off              

others 2 107 2.43 [0.90,
6.55]

2.82 [0.46,
17.38]

24.50% 64 0.1

median 4 351 2.14 [1.29,
3.57]

2.14 [1.05,
4.37]

75.50% 43 0.15

Sample size              

Size < 60 2 133 1.97 [0.72,
5.33]

2.32 [0.24,
22.63]

23.10% 75 0.04

Size ≥ 60 4 325 2.27 [1.36,
3.77]

2.28 [1.25,
4.15]

76.90% 38 0.15

Quality scores              

Score < 80 4 269 2.47 [0.83,
7.30]

2.49 [1.32,
4.69]

48.30% 60 0.06

Score ≥ 80 2 189 1.93 [1.00,
3.70]

1.93 [1.01,
3.70]

51.70% 0 0.61

 



Page 10/19

Table 6
The subgroup of the relationship and heterogeneity between high SNHG12 expression and tumor size

Subgroup analysis No. of

studies

No. of

patients

Pool OR (95% CI) weight Heterogeneity

random

Fixed random I2(%) p value

ORs of tumor size subgroup 8 510 2.79 [1.89, 4.14] 3.29 [1.66, 6.51] 100% 60 0.01

Cancer type              

Digestive system 4 222 5.43 [3.02, 9.76] 5.43 [3.01, 9.79] 52.70% 0 0.8

Reproductive system 2 178 0.91 [0.40, 2.09] 1.01 [0.30, 3.43] 21.90% 26 0.24

locomotor system 1 31 8.80 [1.69, 45.76] 8.80 [1.69, 45.76] 9.60% - -

nervous system 1 79 1.58 [0.65, 3.84] 1.58 [0.65, 3.84] 15.90% - -

cut-off              

others 3 161 1.96 [1.05, 3.66] 2.82 [0.58, 13.63] 37.90% 79 0.008

median 5 349 3.53 [2.12, 5.88] 3.73 [1.92, 7.24] 62.10% 33 0.2

Sample size              

Size < 60 4 235 4.89 [2.36, 10.14] 4.92 [2.37, 10.19] 41.30% 0 0.87

Size ≥ 60 4 275 2.18 [1.36, 3.50] 2.52 [0.86, 7.42] 58.70% 78 0.003

Quality scores              

Score < 80 4 269 2.13 [1.18, 3.82] 2.83 [0.79, 10.10] 45.40% 71 0.02

Score ≥ 80 4 241 3.51 [2.06, 5.99] 3.83 [1.75, 8.41] 54.60% 49 0.12

 

Tumor size (I2 = 60%, P=0.01) showed obvious statistical heterogeneity in 8 studies (Table 6). The existence of heterogeneity in
each subgroup was shown in the random effects model. In the tumor size heterogeneity analysis, we discovered notable
heterogeneity in the low quality score subgroup (I2=71, P=0.02), the large sample size subgroup (I2 =78%, P=0.003), and other the
cutoff subgroups (I2= 79, P= 0.008). According to the three subgroups, we found that the Jing Dong study (HR=0.72, 95% CI=0.29-
1.81) was in the above three subgroups and may be the main source of heterogeneity. No proof of statistical heterogeneity was
found in lymphatic metastasis subgroup, the tumor stage subgroup and distant metastasis subgroup (I2=22%, P=0.28; I2=0%,
P=0.46; and I2=38%, P=0.15). However, Zhi-Biao Liu (OR=1.62, 95%=0.76-3.45) showed no clinical signi�cance or obvious
heterogeneity by strati�cation analysis of the lymphatic quality subgroup. Further investigation of heterogeneity in distant
metastasis revealed obvious heterogeneity in the low quality score (HR=2.47, 95%CI=0.83-7.30, P>0.01, I2 =60%, P=0.06) subgroups
and tumor size (OR=2.32, 95%CI=0.24-22.63 P>0.01, I2=75%, P=0.04).

We are concerned about publication bias in the statistical analysis of clinicopathological characteristics. We performed the Egger
linear regression test. The results showed that there were no published biases in lymph node metastasis, the tumor stage,
metastasis and size subgroups (Egger's P=0.238, Egger's P= 0.192, Egger's P=0.149 and Egger's P=0.097) (Supplementary Table 5).
Because of deleting each study and the remaining combined HR of the OS not signi�cantly affected, Sensitivity analysis of
different subgroups showed stable results in Supplementary Figure 1.

Discussion
According to the GBD study, about 20% men and 16.7% women will get tumor, and 12.5% men and 9% women will die because of
tumor in the worldwide. Compared with that in other regions of the world, Asian countries have the highest cancer mortality rate due



Page 11/19

to the limitations of existing medical conditions and technical levels[1]. Although, cancer treatment has made signi�cant progress,
the long-term overall survival and high quality of life are still major challenges in medicine. Therefore, new molecular biomarkers
are urgently needed in clinical practice to promote extensive clinical screening, improve the prognosis of tumor patients and provide
potential therapeutic targets[23-25].

Sequencing technology has helped reveal genomic information and has shown that more than 90% of noncoding RNAs are
considered "transcriptional noise" and are nonessential. Further in-depth studies have shown that these �ndings are no longer valid
for various processes. Many recent studies have con�rmed that lncRNAs regulate the transcription and translation of genes
involved in tumor cells through a variety of pathways, ultimately affecting tumor biological behavior. Due to the heterogeneity of
tumors and the complexity of the tumor microenvironment, these molecules can play a carcinogenic or tumor suppressive role in
the same tumor. There is evidence that lncRNAs can act as molecular scaffolds, sponges or coactivators in tumor scaffolds by
interacting with DNA, RNA or proteins [5, 31, 32]. At present, increasing evidence has shown that the abnormally high expression of
SNHG12 plays a carcinogenic role in various malignant tumors[10-19, 26-29].

Further research has shown that overexpression of SNHG12 is associated with rapid cancer proliferation, strong invasion and
migration, and high rates of metastasis, recurrence, and chemical resistance[30-32] (Table 7). Moreover, in lung cancer, this molecule
can inhibit metastasis and epithelial-mesenchymal transition when inhibited[12]. Furthermore, increased SNHG12 not only regulates
malignant behavior by activating oncogenes (AMOT, HuR slug/ZEB2)[12, 33, 34], signaling pathways (MAPK/Slug, wnt/β-catenin, and
Notch signaling pathway)[10, 11, 29, 30, 35] and the microRNA-gene axis (miR-125b/STAT3 and miR-101-3p/FOXP1)[27, 31, 36] but also
enhances chemoresistance of tumor cells[31, 32, 37]. SNHG12 is negative regulation miR-195-5p, miR-320, miR-129, miR-193a-3p,
microRNA-199a/b-5p and miR-424-5[11, 14, 15, 17, 26]. Yin, Zhao and Long found that SNHG12 regulates brain microvascular
endothelial cell death, the in�ammatory response, and angiogenesis during and after ischemic stroke through target genes and
signaling pathways (Sirt1, AMPK signaling pathway, and miR-150/VEGF pathway)[38-40]. In addition, the expression level of
SNHG12 in gastric cancer, osteoma, colon cancer, hepatocellular carcinoma and various other tumors is related to the clinical
features and prognosis of cancer patients. Clinicians should fully consider the situation of patients in the early stage of treatment
to provide an appropriate treatment plan and reasonable results for the patients and the patient's family members, which will
minimize the expectations between doctors and patients.



Page 12/19

Table 7
The relationship between microRNA and SNHG12 in the occurrence and development of cancer

microRNAS Cancer type Interaction
with
SNHG12

Correlation
with
SNHG12

Potential target genes Function references

miRNA-129 ovarian
cancer

direct
binging

Negative SOX4 cell proliferation and
migration

12

microRNA-
195

prostate
cancer

direct
binging

Negative Wnt/β-catenin cell proliferation 39

miR-218 NSCLC direct
binging

Negative MMP9 E-cadherin
vimentin caspase3
caspase9 slug ZEB2

cell proliferation, invasion
and migration

15

miR-125b cervical
cancer

direct
binging

Negative stat3 cell proliferation
migration and invasion

40

miR-101-3p glioma direct
binging

Negative FOXP1 proliferation, apoptosis 33

microRNA-
199a/b-5p

gastric
carcinoma

direct
binging

Negative - cell proliferation 16

MiR-424-5p Cervical
Cancer

direct
binging

Negative - Cell Growth and Invasion 20

miR-195 glioma direct
binging

Negative SOX5 TDP43 cell proliferation,
migration, and invasion

11

miR-195-5p osteosarcoma direct
binging

Negative Notch2 CCND1 CDK6
CDK4 NICD HES1

cell proliferation, invasion
and migration

14

miR320 gastric cancer direct
binging

Negative AKT ERK CRKL cell proliferation and
invasion

17

miR-
199a/b-5p

hepatocellular
carcinoma

direct
binging

Negative Erk1 MLK3 IκB

NF-κB

cell proliferation invasion
and migration

18

miR-320a osteosarcoma direct
binging

Negative MCL1 doxorubicin resistance 35

miR-181a NSCLC direct
binging

Negative MAPK Slug multidrug resistance 34

miR-199a ischemic
stroke

direct
binging

Negative MCP1 IL-6 VEGFA and
FGFb

death, the in�ammatory
response, and promote
angiogenesis

45

miR-150 ischemic
stroke

direct
binging

Negative VEGF angiogenesis 43

miR-199a cerebral
ischemia

direct
binging

Negative AMPK SIRT1 attenuate cerebral
ischemia injury

44

 

Here, we wanted to observe whether the role of SNHG12 in tumors is the same, that is, to suppress or promote cancer. First, we
found that SNHG12 can play a role in promoting tumors in different tumors via the GEPIA. Second, the meta-analysis showed that
high SNHG12 expression may be considered a negative factor for prognosis of patients with various tumors (P<0.00001).
Furthermore, the aggregated data showed that SNHG12 high expression was associated with tumor stage (P<0.00001), poor cancer
outcome (P=0.01), positive lymph node metastases (P<0.00001), distant metastases (P=0.0006), and tumor size (P<0.00001).
However, whether using the TCGA database or meta-analyses, there are limitations that cannot be ignored. First, most of the sample
sources in the TCGA database and research articles are geographically limited. There are many regions in the world, the
geographical environment and customs are different, and the diversity of the samples cannot be ignored. Second, the lack of
statistical analysis of the raw data in some articles resulted in heterogeneity in the HR and OR in the later statistical analyses. Third,
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because different articles have different classi�cations and qualitative characteristics of the original data, different standards are
an important reason for the heterogeneity of the results. At last, in these studies, Liu et al. used univariate and multivariate methods
to analyze the survival data of the NPC patients; others only used the univariate method to assess the survival data and did not
discuss the relationship between multiple factors.

Conclusions
The current analysis shows that, whether in the TCGA database or in published articles, overexpression of SNHG12 is closely
related to the poor prognosis of tumor patients. SNHG12 high expression is related to the OS, tumor stage, lymph node metastasis,
tumor size, distant metastasis and high tumor grade, especially in the Chinese population. Therefore, SNHG12 can be used as an
effective biomarker to predict the prognosis and tumor progression of cancer patients. However, larger and well-designed studies
are needed to con�rm the results of this analysis.
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Figure 1

Analysis of clinical samples in the TCGA database. A: The gene expression pro�le across all tumor samples and paired normal
tissues, B: Survival curves of all tumors in the TCGA database, C-G: Survival curves of glioma ACC LAML LIHC and MESO.
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Figure 2

Work�ow of searching strategy and study selection in the meta-analysis.
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Figure 3

Prognostic value of SNHG12 for OS of cancer patients. (A) Forest plot of HR studies of SNHG12 for OS in a �xed-effect model.
Each study is represented by a square and the center of which denotes the HR with a horizontal 95% Cis lines. The diamond shows
the overall OR for combined results. Weights are from a �xed-effect analysis. (B) Funnel plot for potential publication bias in OS
analysis. The standard error (SE) of hazard ratio displays a measure of study size on the vertical axis against the hazard ratio on
the horizontal axis. (C) Egger’s test for potential publication bias in OS analysis. (D) Sensitivity analysis of the effect of the
individual study on the pooled HRs.
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