
HPVTIMER: A Shiny web application 

for tumor immune estimation in 

human papillomavirus-associated cancers
Liying Liu, Yanan Xie, Hong Yang, Anqi Lin, Minjun Dong, Haitao Wang, 

Cangang Zhang, Zaoqu Liu, Quan Cheng*, Jian Zhang*, Shuofeng Yuan*, Peng Luo*

Department of Oncology, Zhujiang Hospital, Southern Medical University，The First Clinical Medical School, Southern Medical University，
The Second Clinical Medicine School, Southern Medical University，Department of Surgical Oncology, Sir Run Run Shaw Hospital affiliated to Zhejiang University,

Thoracic Surgery Branch, Center for Cancer Research, National Institutes of Health，Department of Pathogenic Microbiology and Immunology, School of Basic Medical Sciences, 

Xi'an Jiaotong University, Department of Interventional Radiology, The First Affiliated Hospital of Zhengzhou University，Department of Neurosurgery,

Xiangya Hospital, Central South University，National Clinical Research Center for Geriatric Disorders，Department of Infectious Disease and Microbiology, 

The University of Hong Kong-Shenzhen Hospital，State Key Laboratory of Emerging Infectious Diseases, Carol Yu Centre for Infection,

Department of Microbiology, School of Clinical Medicine, Li Ka Shing Faculty of Medicine, The University of Hong Kong

Liying Liu, Yanan Xie, Hong Yang, Anqi Lin, Minjun Dong, Haitao Wang, Cangang Zhang, Zaoqu Liu, Quan Cheng, 

Jian Zhang, Shuofeng Yuan, Peng Luo. 2023. HPVTIMER: A Shiny web application for tumor immune estimation in 

human papillomavirus-associated cancers. iMeta 1: e1. https://doi.org/10.1002/imt2.130

http://www.hpvtimer.com/



Highlights

⚫ HPVTIMER provides 4 analysis modules for exploring differences between

HPV-positive and HPV-negative samples based on transcriptome data such as;

differential expression analysis, correlation analysis, immune infiltration

analysis, and pathway enrichment analysis.

⚫ The immune infiltration analysis module provides users with 7 immune

infiltration algorithms.

⚫ HPVTIMER provides users with meta analysis which can be used to explore

correlations between gene expression/pathway, ssGSEA scores/ immune

infiltration scores, and differences in immune infiltration scores between HPV-

positive/negative samples.



Introduction

⚫ About HPV-associated cancers and immunotherapies 
• HPV-associated cancers refer to cancers that are associated with 

high-risk HPV infections occurring in various sites but share 

similar biological and immunological properties.

• Despite numerous clinical investigations, the response rates to 

these therapies observed to date have been modest and resistance 

has emerged in some cases.

• The immune microenvironments of HPV-associated cancers share 

similarities, however, HPV-associated cancers at different primary 

sites have distinct clinical features.

⚫ About data and web tools
Although a vast amount of transcriptomic data of HPV-associated 

cancers is stored in public databases. But it can be challenging for 

users to extract relevant information without expertise in immune 

infiltration analysis. 

Limitations of existing relevant analytics platforms and web tools;

• TME research tools：CancerImmunityQTL, TIP and TIMER2.0

• Web-based tools focus on single cancer types：HNCDB

• Viral research tools ：VISDB



Results

⚫ Web link：

http://www.hpvtimer.com/

⚫ HPVTIMER comprises 65 

transcriptomic datasets of HPV-

associated tumors, covering 2 

species and 8 cancer species. 

⚫ It provides users with four 

analysis modules including; 

differential expression analysis 

module, correlation analysis 

module, immune infiltration 

analysis module, and pathway 

analysis module.

http://www.hpvtimer.com/


Results

⚫ DE analysis

⚫ 3 submodules: Overall, Immune cells, Pathways

⚫ 3 types of visualizations: volcano, heatmap, boxplot

⚫ Customization of analysis parameters and plotting parameters



Results

⚫ DE analysis



Results

⚫ Correlation

⚫ 4 submodules: Co-expression, Multi-genes, Scatter plot, Meta analysis

⚫ 5 types of visualizations: heatmap, scatter plot, correlation matrix, bubble matrix, forest plot 

⚫ Customization of analysis parameters and plotting parameters



Results

⚫ Correlation



Results

⚫ Immune infiltration

⚫ 7 immune infiltration estimation algorithms: CIBERSORT, CIBERSORT absolute mode, MCP-counter

（ or mMCP-counter for mice ), EPIC, xCell, quanTIseq, and TIMER

⚫ 2 submodules: Immune cells, Meta analysis

⚫ 4 types of visualizations: stacked plot, heatmap, boxplot, forest plot 



Results

⚫ Immune infiltration



Results

⚫ Pathway analysis

⚫ 3 submodules: Pathway enrichment, Pathview, and ssGSEA

⚫ 7 types of visualizations: bar plot, dot plot, Emap plot, ridgeline plot, GSEA plots, KEGG pathway maps, and 

heatmap

⚫ Customization of analysis parameters and plotting parameters



Results

⚫ Pathway analysis



Results

⚫ Data

⚫ 3 submodules: Datasets, Clinical data, Immune cells

⚫ 4 forms: And the forms can be searched.



Summary

Liying Liu, Yanan Xie, Hong Yang, Anqi Lin, Minjun Dong, Haitao Wang, Cangang Zhang, Zaoqu Liu, Quan Cheng, 

Jian Zhang, Shuofeng Yuan, Peng Luo. 2023. HPVTIMER: A Shiny web application for tumor immune estimation in 

human papillomavirus-associated cancers. iMeta 1: e1. 

⚫ HPVTIMER provides a comprehensive analysis platform that integrates over 10,000 genes and 

2,290 tumor samples from 65 transcriptomic datasets across 8 cancer types sourced from the Gene 

Expression Omnibus (GEO) database.

⚫ The tool features 4 built-in analysis modules; the differential expression analysis module, 

correlation analysis module, immune infiltration analysis module, and pathway analysis module. 

These modules enable users to perform systematic and vertical analyses. Meanwhile, we expect 

that HPVTIMER will help users to explore the immune microenvironment of HPV-associated 

cancers and uncover potential immune regulatory mechanisms and immunotherapeutic targets. 

⚫ The source code for HPVTIMER is available at https://github.com/SMULiuLY/HPVTIMER/

⚫ Web link：www.hpvtimer.com

⚫ Contact：luopeng@smu.edu.cn

http://www.hpvtimer.com/
mailto:luopeng@smu.edu.cn
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