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Bioinformatics analysis  

UALCAN database  

The expression of HSP90 in cervical cancer tissues and normal cervical tissues, and clinical 
information was extracted from the UALCAN database [43], which downloaded the level-3 TCGA 
RNA-sequencing data representing 31 cancer types from the TCGA website. The expression of HSP90 
was analyzed in cervical cancer tissues (n = 305) and normal cervical tissues (n = 3). The “raw_count” 
column shows the number of unfiltered fragments that are aligned with gene, and the 
“scaled_estimate” column provides the estimation of transcripts generated from HSP90 gene. The 
“scaled_estimate” was multiplied by 106 to obtain transcripts per million (TPM) expression value 
using in-house PERL (Practical Extraction and Report Language) program. TPM expression value 
was used to estimate HSP90 gene expression. Patient clinical parameters (such as age, sex, race, 
survival status, tumor grade, and tumor stage) were retrieved as XML (eXtensible Markup Language) 
files from Genomic Data commons (https://gdc.cancer.gov/). Integration processing of datasets was 
implemented using Perl (http://www.perl.org/) scripting tools. TCGA RNA-sequencing data 
corresponding to the primary cervical cancer and normal cervical samples for HSP90 gene expression 
was represented as boxplots.  

Human Protein Atlas database  

We examined the HSP90 protein expression in human cervical cancer tissues and adjacent 
normal tissues using the Human Protein Atlas database [44], which provides data on the protein 
expression patterns of various cell types in both cancerous and normal tissues. HSP90 protein 
expression was evaluated using immunohistochemistry on cervical cancer samples tissue microarray 
(n = 24). This database also contains the TCGA RNA-sequencing data from different forms of human 
cancers, and the FPKMs (number Fragments Per Kilobase of exon per Million reads) for HSP90 gene 
were subsequently used for quantification of HSP90 expression in cervical cancer tissues. According 
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to the FPKM value of HSP90 gene, cervical cancer patients were classified into two expression groups: 
patients with lower expression of HSP90 (n = 208) and those with higher expression of HSP90 (n = 
83). The correlation between HSP90 expression level and patient survival was examined using 
Kaplan-Meier survival estimators, and the survival outcomes of the two groups were compared by 
log-rank tests.  

 

Supplemental Figure 1: MiR-361 inhibits EMT in cervical cancer cells. (A) The color-coded scale 
depicting expression changes of indicated mRNAs in cervical cancer cells after overexpression or 
knockdown of miR-361, as determined by quantitative real-time PCR analysis. Red: upregulation; 
green: downregulation. (B) The color-coded scale depicting expression changes of indicated 
mRNAs in cervical cancer cells after overexpression or knockdown of HSP90, as determined by 
quantitative real-time PCR analysis. Red: upregulation; green: downregulation. 


