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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, iImmune 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 ST — =
high-risk HPV infections occurring in various sites but share
similar biological and immunological properties. I %@Q\' g ssomme

« Despite numerous clinical investigations, the response rates to i &62)\ _
these therapies observed to date have been modest and resistance i ! ol - Jeii
has emerged in some cases. - —

 The immune microenvironments of HPV-associated cancers share __ DE analysis Getelatiprianalysis
similarities, however, HPV-associated cancers at different primary [T = F——
sites have distinct clinical features. ek Ser |

® About data and web tools | &

Although a vast amount of transcriptomic data of HPV-associated i

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

users to extract relevant information without expertise in immune i b e e

infiltration analysis. [T 1 | Y IR

Limitations of existing relevant analytics platforms and web tools; i-gi8 i L R §|||u|4||||||||1|m|||||un||u @

* TME research tools: CancerlmmunityQTL, TIP and TIMERZ2.0 '||||||I| |;|||;;|!HI|I||=2 -

« \Web-based tools focus on single cancer types: HNCDB |

« Viral research tools : VISDB | oy b




® Web link:

HPVTIMER: HPV-associated Tumor Immune MicroEnvironment ExploreR http://www.hpvtimer.com/

DE analysis Overall summary Correlation analysis ® HPVTIMER comprises 65
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® It provides users with four
Immune infiltration analysis
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analysis modules including;

Data information differential expression analysis
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Samples

Algorithms o %0 8

Rank in Ordered Dataset

Data preparing analysis module, and pathway

analysis module.
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® DE analysis
® 3 submodules: Overall, Immune cells, Pathways
® 3 types of visualizations: volcano, heatmap, boxplot

® Customization of analysis parameters and plotting parameters

¥ Introduction Differential Expression Analysis for Inmune Cell Q
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»> Qverall
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Results

® DE analysis

Differential Expression Analysis for HNSCC_GSE72536
in Type 1 T helper cell (HPV positive vs. HPV negative)
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® 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

HPVTIMER =

# Introduction CO_ Expression Q
€8 DE analysis

Select the species:

. @ Homo sapi M I Select a method for correlation:

et aieet piens O Mus musculus

Search, select a key gene symbol: @ @® Pearson O Spearman
» Co-expression Correlation with the key gene: @
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® Correlation

Genes co-expression in all samples
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® |mmune infiltration

® 7 immune infiltration estimation algorithms: CIBERSORT, CIBERSORT absolute mode, MCP-counter
( or mMMCP-counter for mice ), EPIC, xCell, quanTlseq, and TIMER

® 2 submodules: Immune cells, Meta analysis

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

HPVTIMER =
L U T2 Immune Infiltration Analysis Q
» .
(el Which algorithm are you interested: @ Search, select an immune cell:
€& Immune infiltration MCPcounter v T_cells v
» Immune cells Search, select 1~5 dataset(s): @ Color Option
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Results

® Immune infiltration

MCPcounter for T cells
HPY status
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® 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

HPVTIMER

& introduction Pathway Enrichment Q

Over Representation Analysis(ORA) Gene Set Enrichment Analysis(GSEA)

Search, select a dataset: @

€ DE analysis

|~ Correlation

Choose the pathways to display: @

@ Immune infiltration HNSCC_GSE74927 (n=36) v ® Top20
7% Pathway analysis Pick genesets for enrichment: O Customize
GO(Gene Ontology gene sets) - @ Visualize

» Pathway enrichment
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Results

® Pathway analysis

HNSCC_ GSE74927
(HPV-Positive vs HPV-Negative)
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Results

® Data

® 3 submodules: Datasets, Clinical data, Immune cells

® 4 forms: And the forms can be searched.

HPVTIMER

# Introduction Dataset Browser Q

€ DE analysis Species: Classification: Cancer Type:

I~ Correlati & Download full data(CSV)
orrelation

Showing 1 to 8 of 65 entries

€& Immune infiltration

Dataset Cancer clinical
&% Pathway analysis Name Classification | Types Publication information
& Data Mus ' Affymetrix Mouse Genome 430 NOT
1 GSE102232 T CcC PMID:29073104
© musculus | oo0C 2.0 Array AVAILABLE
» Datasets
Mus . Affymetrix Mouse Genome 430 NOT
“linical data 2 GSE108208 T CcC PMID:29458011
e EEeEE © musculus  oole 2.1 Array AVAILABLE
» Immune cells
Homo . : .
© 3 GSE113942 Tissue CC lllumina HiSeq 2000 PMID:30696738 age

£ About sapiens




® 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

Liying Liu, Yanan Xie, Hong Yang, Angi 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: el.
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