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I obtained my bachelor's, master's and doctoral degrees from Nanjing University, China in 2005, 2008 

and 2012. From 2013, I have been engaged in precision medicine research at the German Cancer 

Research Center (DKFZ) for more than 10 years. I have rich experience and in-depth understanding of 

the analysis of various types of omics data.  I have developed statistical methods and popular 

biological software, which are widely used in the bioinformatics field with strong international 

influence. 

 

During the 11 years of working in DKFZ, I mainly use the R programming language and statistics as 

tools, take cancers or specific diseases as the research objects, and have the following achievements:  

 

1) As an active R package developer, I have independently developed many biological software 

packages for data analysis and visualization (18 have been published. The complete list can be 

found from https://jokergoo.github.io/software/). Many of them are widely used in the 

bioinformatics field worldwide. The total downloads of my software have exceeded 5.8 million. 

Two successful software are ComplexHeatmap and circlize which have become standard 

visualization tools in the field. 

2) In the Heidelberg Institute of Personized Oncology (HIPO) of DKFZ, as a "core bioinformatician", 

I participated in more than 20 projects on specific cancers or diseases. I have rich experience in 

the methods and tools for various types of omics data. At the same time, I also developed new 

methods and workflows for customized analysis. I am involved in the clinical practice of 

precision medicine at the National Center of Tumor Diseases (NCT Heidelberg), providing data 

analysis and software development services.  

 

By February 2024, I have published 46 academic papers, in 21 of which I am the first author or 

corresponding author. My first-author paper journals include Bioinformatics (8 papers), Nucleic Acid 

Research, Briefings in Bioinformatics, Journal of Systems and Software, Nature Immunology, and 

Nature Communications. My Google Scholar citations exceed 12200 of which the total citations of my 

first-author papers exceed 9600. My h-index is 29, and I am among the top 2% of highly cited 

scientists in the world in 2021 and 2022. I have reported 7 times on the Bioconductor Conference, 

and 2 times on the useR! Conference, the largest international conference of the R language. 

 

I have strong influence in the bioinformatics community. I am enthusiastic on sharing knowledge of 

software development and data analysis skills on my blog (https://jokergoo.github.io/post/) and on 

Twitter (https://twitter.com/jokergoo_gu, >3K followers). From internet (Google, YouTube or on the 

https://jokergoo.github.io/
https://orcid.org/0000-0002-7395-8709
https://scholar.google.de/citations?user=zheH1qkAAAAJ
https://github.com/jokergoo/
https://jokergoo.github.io/software/
https://jokergoo.github.io/post/
https://twitter.com/jokergoo_gu


Chinese social media) it is also easy to find a large number of articles and tutorials introducing my 

software, made and shared by the community.  

 

Besides that, I have teaching and training experience in Heidelberg University and the global 

bioinformatics community. I am the Bioconductor certified Carpentry instructor and the developer of 

the official Bioconductor training courses. In DKFZ, I also have experience of supervising students. 
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Rodríguez, Manuel Reitberger, Vera Thiel, Steffi O Kossi, Alexander Muckenhuber, Karnjit Sarai, 
Alex Y L Lee, Elyne Backx, Soheila Zarei, Matthias M Gaida, Manuel Rodríguez-Paredes, Elisa 
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Nada Jabado, Toshihiro Kumabe, Eric Chuah, Yussanne Ma, Richard A Moore, Andrew J Mungall, 
Karen L Mungall, Nina Thiessen, Kane Tse, Tina Wong, Steven J M Jones, Olaf Witt, Till Milde, 
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Eibrink, Eckart Meese, Christian Vokuhl, Ivo Leuschner, Norbert Graf, Roland Eils, Stefan M 
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44. Lei Gu, Sandra C Frommel, Christopher C Oakes, Ronald Simon, Katharina Grupp, Cristina Y 
Gerig, Dominik Bär, Mark D Robinson, Constance Baer, Melanie Weiss, Zuguang Gu, Matthieu 
Schapira, Ruprecht Kuner, Holger Sültmann, Maurizio Provenzano, Marie-Laure Yaspo, Benedikt 
Brors, Jan Korbel, Thorsten Schlomm, Guido Sauter, Roland Eils, Christoph Plass, Raffaella 
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Junfeng Zhang, Jin Wang, Ke Zen, Yang Xiang, Dongjin Wang, Chen-Yu Zhang, Hypoxia induces 
PGC-1α expression and mitochondrial biogenesis in the myocardium of TOF patients. Cell 
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The 5 most important publications overall 

1. Zuguang Gu, Roland Eils, Matthias Schlesner, Complex heatmaps reveal patterns and 
correlations in multidimensional genomic data. Bioinformatics 2016. [5906 Google Scholar 



citations, by 06.02.2024, most cited paper on Bioinformatics 2016] 
2. Zuguang Gu, Lei Gu, Roland Eils, Matthias Schlesner, Benedikt Brors, circlize Implements and 

enhances circular visualization in R. Bioinformatics 2014. [2735 Google Scholar citations, by 
06.02.2024] 

3. Zuguang Gu#, Matthias Schlesner, Daniel Hübschmann, cola: an R/Bioconductor package for 
consensus partitioning through a general framework. Nucleic Acids Research 2021. 

4. Zuguang Gu#, Daniel Hübschmann, simplifyEnrichment: A Bioconductor Package for Clustering 
and Visualizing Functional Enrichment Results. Genomics, proteomics & bioinformatics 2022. 

5. Zuguang Gu#, On the dependency heaviness of CRAN/Bioconductor ecosystem. Journal of 
Systems and Software 2023. [A software-engineering study] 

Books 

The three books are freely online for everyone. They have not been published by any publisher, but 
they are in plan. 
 
1. Zuguang Gu. Circular Visualization in R. https://jokergoo.github.io/circlize_book/book/ 
2. Zuguang Gu. ComplexHeatmap Complete Reference. 

https://jokergoo.github.io/ComplexHeatmap-reference/book/ 
3. Zuguang Gu. Gene Set Enrichment Analysis with R and Bioconductor (ongoing project). 

https://github.com/jokergoo/GSEA_book 

Conference talks 

useR! Is the official and the largest conference for R programming language. Bioconductor 
conference as well the European and Asian branches are the official conferences in the Bioconductor 
community. 
 
1. circlize: circular visualization in R, poster presentation on useR! 2015, Aaborg, Denmark. 
2. Make interactive complex heatmaps, poster presentation on Bioconductor conference 2021, 

online conference. Awarded as Best Innovative poster ideas. 
3. spiralize: an R package for visualizing data on spirals, contributed talk on BioC Asia 2021, online 

conference. 
4. On the heaviness of package dependencies, contributed talk on useR! 2022, online conference. 
5. cola: a general framework for consensus partitioning, package demo on Bioconductor 

conference 2022, online conference. 
6. simplifyEnrichment: A Bioconductor Package for Clustering and Visualizing Functional 

Enrichment Results, package demo on EuroBioc 2022, Heidelberg Germany. 
7. Complex Heatmap visualization, invited talk on China Gut conference 2023, online conference. 
8. rGREAT: an R/Bioconductor Package for Functional Enrichment on Genomic Regions, package 

demo on Bioconductor conference 2023, online conference. 
9. On the Dependency Heaviness of CRAN/Bioconductor Ecosystem, short talk on Bioconductor 

conference 2023, online conference. 

Teaching 

1. Teaching assistant of the Perl programming course (for undergraduate students) in 2014. 
2. Prepare practice materials for the RNASeq course (for master students) in 2017. 

https://github.com/jokergoo/teaching_2017 
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3. Lectures on the topic of clustering (for master students) in 2018. 
https://github.com/jokergoo/teaching_2018 

4. Supervised two intern students (2015, 2017) and two master students (2018, 2023). 
5. Intensive course on the topic of gene set enrichment analysis in May 2022, February 2023, and 

January 2024. https://www.physalia-courses.org/courses-workshops/gse-in-r/ 
 
I am a certified Carpentries instructor for the teaching/training in the R/Bioconductor community. I 
am part of the Bioconductor teaching group and I am involved in the development of the official 
Bioconductor teaching material (https://carpentries-incubator.github.io/bioc-rnaseq/06-gene-set-
analysis.html). I also plan to develop another free course on data visualization for the global 
bioinformatics community. 

List of major scientific projects  

My scientific projects can be categorized into two major categories, software-based and research-
based. The software-based projects also include new method development for biological data 
analysis. The complete list of software that I developed can be found in the “List of software” 
section. 

Software-based projects 

1. ComplexHeatmap: The ComplexHeatmap package implements a new concept "complex 
heatmap visualization" which can efficiently visualize multi-dimensional omics data by a list of 
heatmaps and complex annotation graphics, making it very easy to associate information and 
find correspondence between different data types (Gu Z, 2022 iMeta, Gu Z, 2016 
Bioinformatics). ComplexHeatmap has become a standard tool for visualizing high-dimensional 
omic data. The total downloads of ComplexHeatmap exceed 1M. The ComplexHeatmap paper 
has been cited over 5900 times. ComplexHeatmap has more than 1200 GitHub stars and around 
110 other CRAN/Bioconductor packages have direct dependency on it. 

2. Circlize: Circular visualization is a popular way for visualizing multi-dimensional genomic data, 
by arranging multiple tracks for associating various genomic signals and relations between 
elements. The circlize package provides a general-purpose solution for circular visualization, not 
only widely used in bioinformatics but in the general data science (Gu Z, 2014 Bioinformatics), 
with total downloads of 1.8M and total paper citations over 2700. It has around 900 GitHub 
stars and 119 other CRAN/Bioconductor packages directly depend on it. 

3. cola. Consensus clustering is one of the standard methods for high-throughput data analysis, 
and it is widely used especially in finding new subtypes in cancer research. I developed the cola 
package which provides a standard framework for consensus clustering, in which various 
methods can be freely integrated (Gu Z, 2021 Nucleic Acids Research). cola provides rich 
visualization and web reporting interface, which allows to generate detailed consensus 
clustering reports. In addition, in an extended research based on cola, I proposed a new method 
called hierarchical consensus partitioning (HCP) (Gu Z, 2022 Briefings in Bioinformatics), to solve 
the problem that the stability of consensus clustering decreases when the number of clusters 
becomes larger. HCP will play an important role in dealing with highly heterogeneous data. 

4. simplifyEnrichment. Gene Set Enrichment Analysis (GSEA) is one of the standard analysis 
methods in bioinformatics, which is used to evaluate the significant biological functions. 
However, a common difficulty is that in most cases, GSEA will generate a very long enrichment 
list (often hundreds), which makes it difficult to summarize. I developed the simplifyEnrichment 
package, which provides a new method called “binary cut” to cluster the enrichment results 
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based on the semantic similarities of functional terms, and to summarize the enrichment results 
through an effective word cloud visualization (Gu Z, 2022 Genomics, Proteomics & 
Bioinformatics).  

5. rGREAT. This is a tool for gene set enrichment analysis (Gu Z, 2023 Bioinformatics) directly 
applied on genomic intervals. In the tool, I proposed a new background model which allows to 
perform enrichment analysis within a specific genomic context (such as high CG density 
genomic regions). rGREAT provides a very scalable way to easily integrate any gene set 
database and species.  

6. spiralize. The R package spiralize provides a general solution for visualizing data on 
Archimedean spirals (Gu Z. 2022 Bioinformatics). Spiral visualization has two advantages: it is 
able to visualize data with long axes, which greatly improves the resolution of visualization; 
second, it is efficient for time series data to reveal periodic patterns.  

7. InteractiveComplexHeatmap. The ComplexHeatmap package (Gu Z. 2016 Bioinformatics) also 
developed by me has become a stand tool for making static heatmaps in bioinformatics. Here 
the InteractiveComplexHeatmap package brings interactivity to ComplexHeatmap (Gu Z. 2022 
Bioinformatics). InteractiveComplexHeatmap is designed with an easy-to-use interface where 
static complex heatmaps can be directly exported to an interactive web-based application only 
with one additional line of code. InteractiveComplexHeatmap also provides flexible 
functionalities for integrating interactive heatmap widgets to build more complex and 
customized web applications. 

8. simona. Ontology defines semantic relations of biological entities in a hierarchical structure. 
With the simona package, I aim to define a robust data structure for ontologies, to implement 
an efficient way to compute semantic similarities, to provide an easy-to-use interface for 
general ontology data and to implement visualizations for large scale ontologies.  

9. epik. This is also an on-going project. It is a collection of functions for integrative analysis on 
epigenomics datasets, e.g. methylation, ChIPseq and gene expression. 

10. Omics data browser. I am involved in the precision oncology program in DKFZ-NCT, which has a 
complex set of data of thousands of samples in various data types. I developed a web-based 
data browser (https://github.com/CO-DKFZ/dataMASTER_browser) which can query and 
perform analysis on this dataset on various levels (i.e., gene-level, patient-level, or cohort-level). 
The tool will be deployed for other bioinformaticians and clinicians to use. 

Software engineering project 

11. Based on more than 10 years of experience of working with R, I conducted a software 
engineering study on the R language, aiming to find new patterns of the dependency relations 
in the R package ecosystem. Different from the traditional software engineering researches, I 
proposed a new metric “dependency heaviness”, which measures which of the parent 
dependencies introduces more additional dependencies to a child package. Based on this, I 
developed a new tool pkgndep, to analyze any R packages to find the heavy dependencies and 
to provide directions for future optimization (Gu Z, 2022 Bioinformatics). I also conducted a 
systematic analysis on the entire R package ecosystem, revisiting the R language ecosystem 
from a new perspective (Gu Z, 2023 Journal of Systems and Software). I studied short-range 
dependencies and also long-range indirect dependencies, explaining the core graphs in the 
ecosystem. This study provides new directions for understanding how software dependencies 
are propagated throughout the ecosystem and revealing the most vulnerable parts of the 
ecosystem. 

Research-based projects 
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As the “core bioinformatician”, I have participated in many collaborative projects in the German 
Cancer Research Center, Heidelberg University Hospital, Freiburg University Hospital and other 
research institutions. The following 4 research projects are published in the past 5 years where I am 
one of the main contributors: 
 
1. Glioblastoma Project (Wu Y*, Fletcher M*, Gu Z*, et al., 2020 Nature Communications). This 

project has a huge amount of data, including whole genome sequencing, exome sequencing, 
whole genome methylation sequencing, RNAseq and ChIPseq. The project studies the four 
subtypes of Glioblastoma with the aim of identifying the epigenetic characteristics of the four 
subtypes and the mechanisms that lead to switching between the four subtypes. In this project, 
I conducted a large number of integrated analyses to reveal in detail how the changes in gene 
expression, DNA methylation, and chromatin activity are associated in the four subtypes of 
Glioblastoma. 

2. Pancreatic Cancer Project (Espinet E#, Gu Z, et al., 2021 Cancer Discovery). This project also 
includes a large amount of data, including exome sequencing, RNAseq, and genome-wide 
methylation sequencing. In addition to the integrative analysis similar as project 1, we also 
discovered two new tumor subtypes using my cola package. We found that in both subtypes, 
changes in the methylation of repeat sequences in the genome affect mRNA transcription, 
which in turn affect the downstream INF pathway. There was a statistically significant difference 
in survival between the two subtypes. 

3. Primary central nervous system lymphoma (Radke J#, Ishaque N#, Koll R, Gu Z, et al., 2022 
Nature Communications). This study systematically investigated subtypes of primary central 
nervous system lymphoma from the perspective of genome and transcriptome. My work 
focused on the analysis of the transcriptome. I applied the cola package, performed subtype 
analysis, and successfully found the marker genes that distinguish different tumor subtypes. 

4. Research on HCV-specific T cells (Hensel N*, Gu Z*, Sagar*, et al., 2021 Nature Immunology). 
My main contribution is the mining and analysis of transcriptomics data, revealing the 
characteristics of gene expression of two subtypes of HCV-specific CD8+ T cells: memory and 
terminal exhaustion. 

List of software 

I am active in developing new methods and tools for biological data analysis. I have independently 
developed >20 tools. The total downloads are > 5.8 million. I am also an active and responsible 
maintainer of all my tools. I have answered > 1500 questions from users on GitHub and by email. My 
software can be put in the five categories. The full list of my tools can be found from 
https://jokergoo.github.io/software/ or https://github.com/jokergoo. 

Data visualization 

1. circlize: Circular visualization in R. It has been a major software for making circular 
visualizations. It has been widely applied not only in bioinformatics, but also in varieties of other 
research topics such as climate changes, migration flows, information science, environment 
science and more. It has been downloaded for more than 1.8M times. 

2. ComplexHeatmap: Flexibly arrange multiple heatmaps and self-define annotation graphics. It is 
a standard tool for making heatmaps for bioinformatics studies. It has been introduced in 
textbooks also in YouTube videos. It has been downloaded for 1M times. 

3. spiralize: Visualize data on spirals. 
4. InteractiveComplexHeatmap: Make interactive complex heatmaps. 
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5. EnrichedHeatmap: Visualize the enrichment of genomic signals on specific target regions. 
6. HilbertCurve: Making 2D Hilbert Curve. 
7. gtrellis: Genome-level trellis layout. 
8. BioCartaImage: BioCarta pathway images 

Statistical analysis 

9. simplifyEnrichment: Simplify functional enrichment results. 
10. cola: A Framework for Consensus Partitioning. 
11. rGREAT: Functional Enrichment on Genomic Regions. 
12. simona: Semantic Similarity on Bio-ontologies. 
13. CePa: Centrality-based pathway enrichment. 

Biological datasets 

14. GeneSummary: RefSeq Gene Summaries. 
15. UniProtKeywords: Keywords from the UniProt database. 
16. BioMartGOGeneSets: Gene Ontology Gene Sets from BioMart. 

Software engineering 

17. pkgndep: Analyzing Dependency Heaviness of R Packages. 

Utility tools 

18. bsub: Submitter and monitor of LSF cluster. 
19. GlobalOptions: Setting global options in R. 
20. GetoptLong: Wrapper of the Perl module Getopt::Long, also provides a simple variable 

interpolation in R. 

List of awards 

1. World top 2% most cited scientists in the year 2021. 
2. World top 2% most cited scientists in the year 2022. 
3. The best method 2022 in the journal iMeta. 
4. Most cited author on Bioinformatics 2016. 
5. Top 10 authors who published the most first-author papers on Bioinformatics of all time. 

Professional Service 

Manuscripts reviewed for Bioinformatics (12), PLoS Computational Biology (1), BMC Bioinformatics 
(5), BMC Genomics (2), Frontiers in Genetics (1), Journal of Computational and Graphical Statistics 
(1), F1000Research (1), iMeta (2), GigaScience (1). 
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