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Managing and integrating single-cell sequencing (SCS) data sustainably poses significant challenges for today's 
institutions and researchers. This exploration focuses on the research data management (RDM) tools and 
platforms available to handle and analyze such data in a “Findable, Accessible, Interoperable, and Reusable” 
(FAIR) manner. The challenges encompass the formidable size of the data, storage and computational 
complexity, and the need for comprehensive metadata, especially in respect the generally complex 
preprocessing of the SCS-data. Different concepts, such as the usage of different cloud concepts to match 
these requirements, are analyzed and discussed as solutions are required not only for individual institutions, 
and scalable systems are necessary to handle SCS data effectively.
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Challenges
• Applicability on certain aspects of transcriptomics

• Spatial transciptomics, single cell sequencing
• Usability (too complicated, limited functionality)
• Communication with reseachers
• Integration of FAIRification
• Hosting
• License binding

CELLxGENE
• Visualize single cell data through dimensional 

reduction
• Export pseudo bulks for downstream analysis
• Needs external tools for differential analysis
• Funded by Chan-Zuckerberg-Initiative

Heart Cell Atlas(2)

• Public dataset in CELLxGENE instance

Focus and Functionalities
• Not all tools are specialized
• All-in-One and linked system approaches
• Software as a Service (SaaS) or local hosting
• App based approaches

Results
• No simple, „catch-all“ solution available
• Promising tools still in development

FAIRDOM SEEK(1)

• Structured approach to manage metadata
• Organize data and processing steps
• Focus on FAIRification
• Not specialized
• Searchable files
• Open source
• Does not support large files
• Does not integrate analytic functions
• Requires addional tools

PanHunter by Evotec(3)

• Software as a Service (SaaS)
• All-in-One industry solution
• Integrates CELLxGENE
• Streamlined workflow through pre-built apps
• FAIRness will be evaluated

DHART (4)

• Focus on cardiac
single cell data analysis

• Based on gEAR framework
• Still limited functionality
• Depends of project specific funding
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