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Abstract
Background: Cadherin-5 (CDH5) is aberrantly expressed in a variety of human cancers and plays an important role in angiogenesis. But its
role in renal clear cell carcinoma (ccRCC) remains to be understood.

Methods: The dysregulation of CDH5 expression in ccRCC and its association with clinicopathological characteristics were analyzed using
the TCGA database. A meta-analysis was performed to verify the alteration of CDH5 expression in ccRCC using the GEO database.
Quantitative RT-PCR and immunohistochemical staining were applied to assess the transcriptional and protein levels of CDH5. TargetScan
and Tarbase were employed to predict the miRNAs with the potential to target mRNA of CDH5.

Results: The mRNA level of CDH5 in ccRCC was signi�cantly higher than in normal tissue. CDH5 mRNA expression could therefore serve as a
potential diagnostic biomarker for ccRCC (AUC=0.844). However, the reduced CDH5 transcription levels were signi�cantly correlated with
patients in the T3-4 stage, lymph node and distant metastasis, as well as with a worse clinical outcome. We further observed that CDH5, at the
protein level, was almost absent in ccRCC samples. In addition, a few databases screen showed that mir-27a-3p, is a highly conserved miRNA
targeting CDH5. The expression of mir-27a-3p was signi�cantly elevated in ccRCC tissues in contrast to normal tissues. Importantly, it was
positively associated with the T3-4 stage and M stage, respectively, suggesting that the expression level of mir-27a-3p could serve as a
diagnostic biomarker for ccRCC (AUC=0.775).

Conclusion: Our data suggest that the reduced translational levels of CDH5 in ccRCC was related to the overexpression of mir-27a-3p. The
higher mir-27a-3p and lower CDH5 expression signi�cantly correlated with advanced clinical stages for ccRCC patients.

Background
The current incidence of renal cell carcinoma (RCC) increases by 2% per year.[1] By the end of 2020, it is estimated that there will be 73,750
new cases of RCC and about 14,830 new deaths [2, 3]. The common type of RCC is clear cell renal cell carcinoma (ccRCC), and the mortality
rate of ccRCC was about 4.1 per 100,000.[4] Partial and radical nephrectomy is the main method of therapy for localized ccRCC. However,
even after surgery , 30% of the patients have distant metastases within �ve years, which is the main cause of treatment failure.[5] ccRCC had
been shown largely refractory to conventional cytotoxic chemo and hormone-therapy, while the effect of radiotherapy is a limited due to a low
response rate.[6] It is necessary to identify new molecular biomarkers for early diagnosis and precise treatment. 

Cadherins are cell adhesion molecules that are responsible for the normal structure of epithelial tissues. They also play a vital role in cell
differentiation and tissue remodeling.[7] The alteration of cadherin expression leads to tumor initiation and progression.[8] The aberrant
expression of E-cadherin (CDH1) and N-cadherin (CDH2) is closely related to the epithelial-to-mesenchymal transition (EMT) in various
tumors, such as lung, colorectal and prostate cancer and others.[9-11] Expression of these cadherins also serves as reliable prognostic
biomarkers.

CDH5, also known as VE-cadherin, was mainly expressed in the inter-endothelia junction. The CDH5 protein participates in maintaining the
integrity of endothelial and vascular tissues, functioning as a regulator in signaling of endothelial cell during vessel morphogenesis and
vascular development.[12] Therefore, the dysregulation of CDH5 expression promotes tumor progression by stimulating angiogenesis.[13] In
breast cancer, the levels of CDH5 protein expression can be used to distinguish breast cancer patients from non-breast cancer patients and its
high expression is  predictive of metastasis in breast cancer.[14] In gastric cancer, the up-regulation of CDH5 protein expression is associated
with poor outcomes for patients.[15] The altered expression of CDH5 protein in glioblastoma multiforme is suggested to contribute to the
tumorigenic process by facilitating new blood vessel formation.[16] In highly aggressive melanoma cells, CDH5 protein acts as a co-regulatory
element of an EphA2 complex to control tumor neovascularization.[17] However, the clinical signi�cance of CDH5 mRNA expression levels
has not been studied yet.

MiRNAs, are highly conserved non-coding single-stranded RNAs of 22 nucleotides length, which recognize the 3′ untranslated region (3′-UTR)
of target mRNAs and either prevent their translation or facilitate their degradation, depending on partial or complete complementarity to the
targeted nucleotide sequence. In other words, miRNAs regulate gene expression at the post-transcription level. [18] Several members of the
CDH family genes has already been shown to be regulated by miRNAs and this mechanism was shown to be involved in cancer progression
and metastasis. For example, CDH1 is a direct target for MiR-217, it was shown that miR-217 overexpression can enhance gastric cancer cell
proliferation and reduce exosome CDH1 levels.[19] In non-small cell lung cancer, miR-124 can inhibit CDH2 expression and regulate the EMT.
[20] The clinical signi�cance of CDH5 mRNA expression and its control by a miRNA expression in ccRCC has not been shown yet.

In this study, we aim to analyze the expression of CDH5 at the gene and the protein level and its regulation by expression of miRNA-27a-3p in
ccRCC. We also evaluated their potential signi�cance role as diagnostic and prognostic biomarkers. In addition, the expressional levels of the
CDH5 gene and miRNA-27a-3p were analyzed to correlate with the clinical characteristics of patients with ccRCC.
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Materials And Methods
Analysis of the TCGA database on the transcriptional level of CDH5

The TCGA database was downloaded from the UCSC Cancer Genomics Browser (https://xena.ucsc.edu/). The RNA sequencing data for 533
ccRCC patients and 72 noncancerous tissues together with complete clinical information on age, gender, pathologic stage and others for all
subjects from the TCGA database were analyzed. Subsequently, the correlation between the mRNA level of CDH5 and clinical characteristics
of ccRCC patients was analyzed.

A meta-analysis based on the GEO datasets

The alteration of CDH5 mRNA level in ccRCC was further investigated using the GEO database, with search terms as follows: 1) “renal
cancer”, 2) “kidney OR renal AND cancer OR carcinoma OR tumor OR neoplasm* OR malignant* OR ccRCC OR RCC OR RCCC”. The
microarrays data was used to compare the CDH5 mRNA level in ccRCC and normal tissues, by meta-analysis. The criteria of the microarrays
data inclusion into the analysis were: 1) more than three tumor samples and three normal controls on the microarray, 2) the human tissues
served as a source for microarrays. The STATA 12 software was used for meta-analysis.

Cell lines and tissue samples

The human epithelial cell lines established human cells 293T (CRL-11268, ATCC, USA) and tumorous kidney-ACHN (ZQ0340, CHINA) were
cultured in Dulbecco’s modi�ed Eagle’s medium (DMEM; Gibco, USA) supplemented with 10% fetal bovine serum (FBS; Invitrogen) and
penicillin (100 U/ml). The cell lines established from ccRCC patients- 786-0 (CRL-1932, ATCC, USA) and OSRC-2 were maintained in 1640
medium (Invitrogen, Carlsbad, CA, USA) supplemented with 10% fetal bovine serum (FBS; Invitrogen) and penicillin (100 U/ml). The Caki-2
(HTB-47, ATCC, USA) was cultured in McCoy's 5a Medium Modi�ed supplemented with 10% fetal bovine serum (FBS; Invitrogen) and penicillin
(100 U/ml). All cell lines were maintained at 5% CO2, at 37◦C.

The cDNA microarray containing samples of ccRCC (n=15) and matched adjacent tissues were purchased from Shanghai OUTDO Biotech
Co., Ltd. (Shanghai, China; Cat no: me cDNA-HKidE030CS01). The array was supplemented with corresponding clinicopathological
information, including gender, age, pathological classi�cation, and distant metastasis.

Seventeen cases of clear cell carcinoma of kidney and adjacent tissues were acquired from the Department of Pathology, A�liated Tumor
Hospital of Guangxi Medical University from January 2015 to March 2017. All patients signed informed consent forms.

Real-time Quantitative RT-PCR

The expression level of CDH5 mRNA in samples was detected in a Q-RT PCR reaction with the use of an SYBR Green quantitative PCR reagent
kit (#A25742, Thermo Fisher Scienti�c, Waltham, MA, USA), on a QuantStudio 6 Flex Real-Time PCR System (Thermo Fisher Scienti�c,
Waltham, MA, USA). The expression levels were calculated by the 2-ΔΔCt method, in regards to the level of β-actin mRNA expression as the
reference. The speci�c primers were as follows: CDH5-Forward, 5’-GGCTCCACAGAGCTCCACTC-3’; CDH5-Reverse, 5’-
TGAGGGATGTTTCTGTTCCGT-3’; β-actin-Forward, 5’-CTTCGCGGGCGACGAT-3’; β-actin-Reverse, 5’-CCACATAGGAATCCTTCTGACC-3’. The PCR
reaction conditions were as follows: 95°C for 10 min, followed by 40 cycles of 95°C for 15 s, and 60°C for 60 s.

Immunohistochemistry (IHC) staining assay

An SP-9000 detection kit (ZSGB-Bio, Beijing, China) was used for immunohistochemical staining on para�n-embedded tissue slices. Tissues
were depara�nized and rehydrated in fresh xylene and gradient concentrations of alcohol, followed by antigenic thermal repair, followed by
incubation with endogenous peroxidase blockers for 10 min. Primary antibodies against CDH5 (MABT129, Sigma, USA, 1:350 dilution) were
added to the samples and incubated at 37° for 1.5h. Next, samples were incubated for 10 min with secondary antibody coupled to
horseradish peroxidase-labeled streptomycin for 10 min, followed by incubation with the chromogenic horseradish peroxidase substrate 3,3′-
diaminobenzidine (DAB) reagent (ZLI-9018, ZSGB-BIO, Beijing, China). Hematoxylin was used for counterstaining. Images were acquired with
an Olympus C-5050 microscope (Olympus, Japan).

All sections were evaluated by two pathologists independently on the clinicopathological characteristics of the samples. The ambiguous
cases were discussed and classi�ed based on consensus. Each slice was randomly divided into 5 areas and evaluated in multiples �elds at
20 × 10 magni�cation. The scoring criteria were as previously described.[21]

Prediction of miRNAs potentially targeting the CDH5 mRNA

https://xena.ucsc.edu/).%20The
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Potential miRNAs targeting the CDH5 mRNA were predicted using three publicly available programs: TargetScan (http://www.targetscan.org),
Tarbase (http://carolina.imis.athena-innovation.gr) and miRBase (http://www.mirbase.org/).[22-24]

Statistical analysis

Statistical analysis was performed using the Statistical Program for Social Sciences (SPSS) 22.0 software. GraphPad Prism 6 software was
employed for data imaging. The students’ t-test was used to examine the correlation between CDH5 mRNA and miRNA expression data and
clinicopathological parameters extracted from TCGA data on ccRCC. The signi�cance of a difference between CDH5 mRNA expression values
and the protein expression in cancer and normal tissues was evaluated with the use of the paired t-test. Diagnostic value for CDH5 mRNA
expression in ccRCC was obtained after the analysis of receiver operating characteristic (ROC). A cut-off point was de�ned as the maximum
Youden index. A P-value <0.05 was considered to be statistically signi�cant.

Results
The expression of CDH5 mRNA is altered in ccRCC.

We compared the mRNA expression values for CDH5 in 533 samples of ccRCC and 72 normal samples in the TCGA database. We detected
that CDH5 mRNA expression was elevated signi�cantly in ccRCC as compared to normal tissues (p<0.001; Figure 1a).

To further explore the consistency of data, regarding the aberrant expression of CDH5 mRNA, we performed qRT-PCR analysis for CDH5
expression with cell lines established from kidney and ccRCC tissues as a source. We showed that, in contrast to human cells 293T, the
expression level of CDH5 mRNA in renal carcinoma cells was signi�cantly higher (p<0.05, Figure 1b). We obtained consistent results
comparing the 15 paired ccRCC and adjacent normal tissues in qRT-PCR analysis (p=0.0019, Figure 1c). 

This was con�rmed further by a meta-analysis of cDNA microarrays using the GEO database. Totally 30 microarray studies were included for
the meta-analysis, which in total contained 1,141 ccRCC and 651 normal samples. In 28 out of 30 microarrays, a higher value was observed in
ccRCC tissues as compared to normal tissues. To obtain the result we used a random-effects model, which provides the pooled Standard
Mean Difference (SMD) value as 1.07, corresponding to 95% of con�dence interval (CI, 0.96–1.19, Figure 2a), and less than 0.001(I2=86.8%)
the p-value, after the heterogeneity test. The sensitivity analysis indicated that no single study led to signi�cant bias in overall merger results
(Figure 2b). In addition, no publication bias was found in the study (Begg’s test: p=0.116, Figure 2c). The relevant information related to these
30 microarrays is provided in Table 1.

Surprisingly, immunohistochemistry (IHC) analysis for CDH5 protein expression of ccRCC samples demonstrated the opposite results to CDH5
mRNA expression level in ccRCC. As shown in Figure 3a, we did not observe CDH5 in the cell membrane or cytoplasm of ccRCC, On the
contrary, CDH5 was mainly distributed on the proximal convoluted tubules of adjacent normal kidney tissue samples, even in the distal
convoluted tubules of normal kidney samples while in ccRCC samples CDH5 protein expression was not been identi�ed. Furthermore, the
positive expression rate for CDH5 in non-tumorous renal tissues was much higher than that in the ccRCC tissues, and CDH5 staining was
strongly positive in almost all non-tumor specimens (Figure 3b).         

Low CDH5 mRNA expression corresponds to a tumor stage/metastasis stage of ccRCC.

We analyzed whether the CDH5 mRNA expression changes with ccRCC development (Table 2). To our surprise, we found that the transcribed
CDH5 was closely correlated with patients in T3-4 stages (p=0.016), N stage (p=0.008), and M stage (p=0.001), respectively. This means that
CDH5 expression tends to decrease with the increase of tumor size and metastasis, however, CDH5 expression does not fall lower than that in
normal tissues.

Although the expression of CDH5 protein normal tissue can be clearly observed in our IHC results, the CDH5 protein expression levels did not
signi�cantly correlate with the clinical parameters (Table 3). We infer, that this result might be due to our small sample size.

The expression level of CDH5 mRNA can be used as a molecular marker for the diagnosis and prognosis of ccRCC development.

A ROC curve built based on the analysis of CDH5 mRNA expression in 533 cases of ccRCC and 72 cases of normal kidney tissue (Figure 4a).
This allowed to estimate the area under the curve (AUC) value as equal to 0.844 ((p<0.001), which suggests that CDH5 mRNA expression
could serve as a molecular marker to distinguish the tumor tissues from the non-tumor ones, (the sensitivity and speci�city as 0.73 and 0.931,
respectively). In addition, we have evaluated the overall survival (OS) and relapse-free survival (RFS) time using the Kaplan-Meier plotter,
which revealed that low CDH5 mRNA expression was significantly associated with the shorter OS (Figure 4b, p=0.013). While, no statistically
signi�cant difference was observed with regards to RFS time in ccRCC (Figure4c, p=0.133).
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MiRNA 27a-3p is involved in the control of CDH5 mRNA expression in ccRCC.

In order to investigate the discrepancies between low CDH5 protein and high CDH5 mRNA expression in ccRCC, we searched for putative
miRNAs targeting CDH5 at the post-transcriptional level using TargetScan, Tarbase, and miRbase data. We found that CDH5 mRNA contains a
seed site for miR-27a-3p (Figure 5a), which suggests that miR- 27a-3p may be involved in the regulation of CDH5 mRNA expression. Previous
studies have shown that mir-27a can promote cell proliferation and metastasis in ccRCC.[25] We downloaded the data regarding miR-27a-3p
expression in TCGA and compared 240 ccRCC with 70 normal cases. The miR-27a-3p was overexpressed in ccRCC tumors compared to
normal (Figure 5b, p<0.001). Although miR-27a-3p may not directly affect the transcription level of CDH5, it may be signi�cantly related to the
down-regulation of CDH5 protein level in ccRCC. We analyzed the relationship between miR-27a-3p miRNA and clinical information. We found
that there was a similar to CDH5 mRNA expression alterations trend in ccRCC tissues (9.54±0.53) and in the normal kidney tissues
(8.96±0.63), with statistical signi�cance (p<0.001). Interestingly, in contrast to the CDH5 mRNA expression level, the miR-27a-3p miRNA
expression level was positively correlated with stage T3-4 (p=0.026), stage M (p<0.001), and clinicopathological stage (p<0.007) in patients
with ccRCC (Table 4). The AUC value, based on the ROC curve analysis 0.775 (p<0.001), for the CDH5 miRNA also allowed to distinguish
tumor from non-tumor tissue (Figure 6a). Therefore, we inferred that miR-27a-3p and CDH5 play an important role, perhaps jointly, in the
occurrence and development of ccRCC. The analysis of miR-27a-3p expression, using the Kaplan-Meier plotter, did not allow to distinguish
between ccRCC and normal tissue samples in regards to either OS or RFS times (Figure 6b, 6c).

Discussion
Previously it was shown that high CDH5 expression is associated mainly with angiogenesis during cancer.[26-28] However, we found a more
complicated relationship between CDH5 mRNA expression and cancer progression. The expression of CDH5 mRNA is increased only at the
early stage of ccRCC. During the progress of ccRCC, we detected a gradual loss of CDH5 mRNA expression. We infer that high CDH5 mRNA
expression may be associated with the initiation of ccRCC, but further tumor proliferation and metastasis is associated with a gradual loss of
CDH5 expression. We suggest that the loss of CDH5 mRNA expression may be due to increased miR-27a-3p expression. Post-transcriptional
control of CDH5 expression is under intensive investigation currently.[29]

Other miRNAs reported being functional during ccRCC development, are miR-106a-5p, which was shown to bind and destroy PAK5 mRNA in
ccRCC, resulting in a decrease of expression of an oncogene PAK5 protein.[30] Mir-148a targets AKT2 to inhibit cell growth, colony formation,
and tumor growth of ccRCC.[31] We found that rise in miR-27a-3p expression is associated with the higher T stage and metastasis in ccRCC,
which coincides with the low expression of CDH5 mRNA in ccRCC with the same clinicopathological features. We suggest that miR-27a-3p
affects the occurrence and development of the disease by targeting CDH5 mRNA. It has been shown that miR-27a-3p is an important
regulatory factor in a variety of cancers. It plays a carcinogenic role in renal cell carcinoma, cervical cancer, gastric adenocarcinoma, and
breast cancer.[25, 32-34] Mir-27a-3p has been identi�ed to promote tumor invasion and metastasis in gastric, colon, pancreatic, and
nasopharyngeal cancers.[35-38] On the other hand, a tumor suppressor role has also been shown for miR-27a-3p in some cancers. For
instance, it inhibits the proliferation of non-small cell lung cancer cells by targeting HOXB8.[39] In hepatocellular carcinoma (HCC), the miR-
27a-3p inhibits tumor metastasis by binding to 3'UTR of CDH5 mRNA, thus, inhibiting EMT. [40]. We also observed a negative correlation
between CDH5 mRNA and miR-27a-3p expression in ccRCC. But we infer the role of miR-27a-3p as a proto-oncogene in ccRCC. The role of
CDH5 in ccRCC pathogenesis needs further investigation.

CDH5 plays a central role in contact inhibition by transmitting information on cell density to the nucleus. Thus, it is the main guardian of
vascular integrity.[41] Previous studies show that the expression of CDH5 has a profound in�uence on the invasion and metastasis in
malignant tumors. CDH5 can promote tumor angiogenesis and tumor cell proliferation.[42] CDH5 mRNA is overexpressed at the early stages
of cancer, which is consistent with our study.[43] Subsequently, the CDH5 mediated process of tumor cells in�ltration into adjacent tissues
facilitates penetration of the vascular endothelial barrier, and systemic dissemination tumor cells through blood vessels and lymphatics, thus
contributing to acquisition of an EMT phenotype.[44] CDH5 can also affects the EMT process indirectly.[45] These studies support our
�ndings and warrant further investigation of the interrelation between CDH5 mRNA and miR-27a-3p in ccRCC pathogenesis.

In the current study, we also found an inverse relationship between CDH5 and miR-27a-3p expression in ccRCC clinical samples. In addition,
our exploration of the TCGA database, TargetScan, TarBase and miRbase data, provide compelling evidence supporting the relation between
miR-27a-3p and CDH5. In the past, most of the studies on tumor markers were devoted to the study of single mRNAs or miRNAs alone. Our
research aims to study the effect of interaction between mRNA and miRNA, to investigate possible new approaches to �nd clinically
applicable tumor biomarkers of ccRCC.

Conclusions
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Decreased CDH5 mRNA and increased miR-27a-3p expression was found to correlate signi�cantly with the advanced stages of tumor
development in ccRCC patients. The mir-27a-3p and CDH5 mRNA expression can be used as biomarkers and targets during diagnosis and
treatment for ccRCC patients. The mir-27a-3p/CDH5 mRNA axis in the pathogenesis of ccRCC requires further investigation. 
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Table1. The basic features of the 30 microarrays of CDH5 expression pro�ling included in this study
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ID Author

 

Publish

Year

Country Sample

Type

Cancer

N

Cancer

M

Cancer

SD

Normal

N

Normal

M

Normal

SD

GSE40435 2012 France Magdalena,Wozniak tissue 101 10.1650 0.7566 101 8.6967 0.2687

GSE3 2001 Germany Wolfgang,Huber tissue 65 13.9696 2.6541 56 12.2923 2.7802

GSE53757 2014 USA John,A,Copland tissue 72 10.0568 0.7638 72 9.0084 0.4828

GSE46699 2013 USA Daniel,J,Serie tissue 67 7.9352 1.2416 63 6.2838 0.6158

GSE15641 2009 USA Jon,Jones tissue 32 7.9016 0.7804 23 7.7931 0.1774

GSE105261 2017 USA Sunil,Sudarshan tissue 35 9.2945 0.7933 9 8.7874 0.6606

GSE40911 2012 USA Angela,A,Fachel tissue 22 3.7543 1.0225 22 2.5789 0.9541

GSE40911 2012 USA Angela,A,Fachel tissue 22 3.7543 1.0225 22 2.5789 0.9541

GSE36895 2012 USA Samuel,Pena-Llopis tissue 23 8.7739 0.7227 23 7.5138 0.4702

GSE16449 2009 USA A,R,Brannon tissue 52 1.3813 1.3813 18 1.7967 0.8965

GSE16441 2009 USA Huiqing,Liu tissue 17 2.2440 0.7618 17 1.8928 0.8231

GSE53000 2014 USA Pierre,Martinez tissue 56 10.3342 0.6073 6 9.4014 0.2738

GSE66272 2015 USA Klaus,Jung tissue 26 0.8218 0.9534 26 -0.2236 0.5518

GSE68417 2015 USA Bryan,J,Thibodeau tissue 29 8.2498 1.1903 14 7.2510 0.6557

GSE6344 2006 USA John,A,Copland tissue 10 9.7863 0.3465 10 7.9947 0.9520

GSE781 2003 USA Affymetrix, Inc tissue 12 9.1342 1.1568 5 7.9188 0.8022

GSE76351 2015 Russia Sergey,Solodskikh tissue 12 8.7220 0.9786 12 6.5342 0.1994

GSE14762 2009 USA Karl,Dykema tissue 10 9.4894 0.9681 12 9.2252 0.4275

GSE17895 2009 USA Karl,J,Dykema tissue 151 8.4973 1.3091 9 7.2854 0.7367

GSE17818 2009 USA Karl,Dykema tissue 102 8.7651 1.2894 13 8.0411 0.4616

GSE17816 2009 USA Karl,Dykema tissue 36 7.9034 1.3510 9 7.2854 0.7367

GSE71963 2015 JAPAN Mika,Takahashi tissue 32 2.6268 1.5455 16 1.0341 0.4820

GSE72922 2015 Italy Fabio,Sallustio tissue 12 6.5574 0.4431 11 6.6631 0.6927

GSE100666 2017 China Zhiqiang,Peng tissue 3 12.7572 0.2469 3 11.1296 0.1608

GSE47032 2013 Italy Alessio,Valletti tissue 10 7.2094 1.1292 10 5.7553 0.3927

GSE14994 2009 USA Rameen,Beroukhim tissue 90 9.3803 0.6720 48 9.2423 0.4061

GSE26574 2011 USA Karl,Dykema tissue 8 11.0338 0.4724 8 9.5086 0.5717

GSE11151 2008 Netherlands Dmitry,Zubakov tissue 26 10.4357 0.8631 5 10.1712 0.5222

GSE66270 2015 Germany Klaus,Jung tissue 14 1.1472 0.6860 14 -0.2821 0.2033

GSE66271 2016 Germany Klaus,Jung tissue 12 0.4421 1.1035 12 -0.1611 0.7955

GSE77199 2016 United
Kingdom

Joseph,Wragg tissue 4 9.2530 0.6968 4 9.0196 0.9683

 

Table2. Relationship between the expression of CDH5 and clinicopathological parameters in ccRCC.
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Clinicopathological parameters Relevant expression of CDH5

n Mean±SD t p value

Tissue normal 72 10.5024±0.51025 14.482  <0.001***

KIRC 533 11.5959±1.05656

Age 60 246 11.6253±1.09235 0.591 0.591

≥60 288 11.5710±1.02437

Gender male 346 11.5980±1.01013 0.565 0.953

female 188 11.5924±1.13726

T T1-T2 343 11.6747±1.06626 2.404 0.016*

T3-T4 191 11.4546±1.02373

N NO 240 11.5242±1.08271 2.670 0.008**

YES 16 10.7736±1.17482

M NO 422 11.6575±1.00230 3.212 0.001**

YES 79 11.2522±1.16205

Pathologic stage I-II 325 11.6984±1.05057 2.807 0.005**

III-IV 207 11.4363±11.43632  

     

SD: standard deviation; ccRCC: clear cell renal carcinoma

*p<0.05 was considered statistically signi�cant.

 

Table3. Relationship between the expression of CDH5 and clinicopathological parameters in ccRCC.

Characteristic  

n Mean±SD t p value

Tissue normal 17 9.2647±2.25074  16.576 0.001***

KIRC 17 0.0882±0.36380

Age 60 9 9.5833±2.40780 0.606 0.553

≥60 8 8.9062±2.16241

Gender male 12 9.3041±2.19653 0.108 0.915

female 5 9.1700±2.64187

Tumor

diameter

≤5 10 9.0000±2.55419 -0.567 0.579

5 2 9.6428±1.85459

Clinical

Stage

I-II 9 9.0833±2.71546 -0.343 0.737

III-IV 8 9.4687±1.74988

T stage T1 15 9.1900±2.60955 -0.346 0.721

T2-T3 2 3.5509±3.09799
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Table4. Relationship between the expression of CDH5 miRNA and clinicopathological parameters in ccRCC.

Clinicopathological parameters Relevant expression of CDH5 miRNA

n Mean±SD t p value

Tissue normal 70 8.9564±0.6323 7.674  <0.001***

KIRC 240 9.5362±0.5348

Age 60 118 9.5085±0.5417 -0.789 0.431

≥60 122 9.5630±0.5290

Gender male 159 9.5983±0.5176 2.548 0.011*

female 81 9.4143±0.5504

T T1-T2 153 9.4783±0.5497 -2.244 0.026*

T3-T4 87 9.6381±0.4944

N NO 97 9.4639±0.5576 -1.723 0.085

YES 143 9.5853±0.5150

M NO 169 9.4561±0.5392 0.491 <0.001***

YES 69 9.7188±0.4770

Pathologic stage I-II 145 9.4595±0.5409 0.745 <0.007**

III-IV 94 9.6485±0.5068  

     

SD: standard deviation; ccRCC: clear cell renal carcinoma

*p<0.05 was considered statistically signi�cant.

Figures
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Figure 1

Upregulation of CDH5 mRNA in clear cell renal cell carcinoma (ccRCC). (a) The mRNA expression of CDH5 was signi�cantly evaluated in
TCGA database. (b)(c) The mRNA expression of CDH5 also proved in RCC cell and ccRCC tissues compared with normal tissues. **** means
p <0.0001
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Figure 2

The Meta-analysis of CDH5 mRNA expression in ccRCC. (a) The total of SMDs with 95% CI accounted for 1.07 (0.96, 1.19). ccRCC tissue
subgroup was highly heterogeneous (I2=86.8%, p<0.001). (b). A meta-analysis of CDH5 expression in ccRCC showed no signi�cant difference
in the sensitivity analysis. (c). A meta-analysis of CDH5 expression in ccRCC using Begg funnel map. Symmetric Begg funnel map indicated
no publication bias (p=0.116).
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Figure 3

The protein of CDH5 was mainly distributed on the proximal convoluted tubule of adjacent normal kidney samples. (a) Representative slides
of ccRCC tissues and matched control tissues, stained by an anti-CDH5 antibody. (b) The expression level of CDH5 protein in ccRCC and
matched normal control samples (n=17). **** means p <0.0001
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Figure 4

The ROC curve was used to assess the diagnostic e�cacy of CDH5 mRNA, the prognostic value of CDH5 mRNA was evaluated by OS and
DFS. (a). The ROC curve for evaluating the diagnostic performance of CDH5 in 533 cases of ccRCC and 72 cases of normal kidney tissues
based on the TCGA database. The AUC was 0.844. (b)(c). Potential prognostic value of CDH5 mRNA expression in ccRCC patients.
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Figure 5

Mir-27a-3p targeting CDH5 at the post-transcriptional level. (a). Mir-27a-3p as a highly conserved seed region miRNA of CDH5. (b). The miRNA
expression of CDH5 was signi�cantly evaluated in ccRCC tissues compared with normal tissues using TCGA-KIRC. **** means p<0.0001
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Figure 6

The ROC curve was used to assess the diagnostic e�cacy of has-27a-3p, prognostic value was evaluated by OS and DFS. (a) The ROC curve
for evaluating the diagnostic performance of miRNA in 240 cases of ccRCC and 70 cases of normal kidney tissues based on the TCGA
database. The AUC was 0.775. (b)(c). Potential prognostic value of CDH5 miRNA expression in ccRCC patients in the TCGA database.


