
Abstract
• Papillary renal cell carcinoma (PRCC) had the highest ratio of TFE3
fusion and PRCC with TFE3 fusions showed aggressive phenotype.
Nevertheless, effective targeted therapies for such patients are yet to be
identified till now.

• Therefore, the aim of this study is to elucidate of novel therapeutic
targets by applying systematic bioinformatical analysis for PRCC with
TFE3 fusion.

• A total of 288 samples with PRCC was obtained from TCGA including 6
fusion cases. A total of 1,314 differentially expressed genes (DEGs) and
three major signaling pathways were extracted by performing
transcriptome analysis and statistical analysis.

• Potentially applicable drug candidates targeting the DEGs or the major
signaling pathways were selected by using drug-target network analysis.
Finally, amrubicin, cetuximab, panitumumab, paclitaxel, and epirubicin
were considered promising drug candidates for PRCC with TFE3 fusion.

Introduction 
• PRCC is the second most common subtype of renal cell carcinoma.
PRCC have associated with gene fusions involving TFE3 which had the
highest ratio in TCGA patients [1]. Moreover, the clinical behaviour with
TFE3 fusion showed relatively aggressive phenotype [2].

• We systematically analyzed the molecular features of TFE3 in PRCC and
finding DEGs, performing network analysis and targeting drugs.

• In TCGA kidney papillary renal cell carcinoma (KIRP) data, TFE3 fusion
positive samples showed significant correlation with TFE3 high
expression. Moreover, half of them belongs to the top 10% in TFE3
expression.

Results

Figures 3. Gene expression heatmap of cancer-related pathways using the DEGs. 
Expression value of DEGs associated with NRF2 related pathway, GPCR signaling 
related pathway, and Inflammatory response related pathway demonstrated 
significant differences between fusion positive and control.

Figures 4. Visualization of network between putative target genes, the cancer-
related pathways, and target drugs. (A) Three major cancer-related pathways and 
associated genes. (B) Drug-target network. Left: the major cancer signaling 
pathways; center: genes; right: drugs. Red: over-expressed genes in fusion 
positive case; blue: under-expressed genes.

Conclusion
We identified the DEGs in PRCC with TFE3 fusion and the shared pathways t
that has potential to predict therapeutic targets.
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TCGA KIRP samples (288)
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Differentially Expressed Genes Analysis
• DESeq2

• q-value < 0.01

• |Log2 fold-change| > 1.5

• Total 1,314 genes

Pathway Analysis

• Over representation analysis

• p-value < 0.01

• Cancer-related pathway (3)

• 1. NRF2 pathway
2. GPCR signaling pathway
3. Inflammatory Response

Putative Drugs Analysis

Network Analysis Drug Target database
(CIViC)

Case (6)
• Fusion positive 

Control (70)
• Fusion negative
• TFE3 low expression(140)
• Random Selection(70)

Figures 1. Overall schematics. KIRP were
obtained from GDC. we decided the
bottom 50% of TFE3 low expression
group as the control. Following the
analysis of a total of 1,314 DEGs were
selected. Over-representation analysis
demonstrated significant three major
cancer-related pathways. Potential gene
targets and drug candidates were
selected via drug network analysis using
a drug-target database

Figures 2. Kaplan-Meier Curve. 
Survival Analysis between the 
fusion case (n=6) and the bottom 
50% of low TFE3 expression 
(n=140). The plot represented the 
survival rate difference between 
the case and control (P <0.001).
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