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Human Reference Atlas: Construction and Usage 

A major goal of the HuBMAP Human Reference Atlas (HRA) effort is to develop a common coordinate 

framework (CCF) for the healthy human body (https://portal.hubmapconsortium.org). This framework 

will support cataloging different types of individual cells, understanding the functions of and 

relationships between those cell types, and modeling their individual and collective function. During the 

initial four years of HuBMAP, many critical components of the CCF were designed and implemented. An 

international team of organ experts (anatomists, pathologist, surgeons, biomedical researchers) and 

oncologists are authoring so called ASCT+B tables that capture the partonomy and typology information 

for anatomical structures, cell types, and biomarkers used to identify cell types. The ASCT+B tables are 

used to revise and extend existing CCF-relevant ontologies. In close collaboration with NIAID at NIH, a 

3D Reference Object Library was compiled that provides semantically annotated 3D representations of 

major anatomical structures captured in the ASCT+B tables, see CCF Portal at 

https://hubmapconsortium.github.io/ccf. In addition, we developed three interactive user interfaces: 

The ASCT+B Reporter (https://hubmapconsortium.github.io/ccf-asct-reporter) helps organ experts 

author and review ASCT+B tables. The CCF Registration User Interface (RUI, 

https://hubmapconsortium.github.io/ccf-ui/rui) supports tissue data registration and annotation across 

50+ 3D reference organs. The CCF Exploration User Interface (EUI, 

https://portal.hubmapconsortium.org/ccf-eui) supports exploration of semantically and spatially explicit 

data—from the whole body to the single cell level. For an introduction to HuBMAP goals, data, and code 

visit the Visible Human MOOC (VHMOOC, https://expand.iu.edu/browse/sice/cns/courses/hubmap-

visible-human-mooc). This talk presents HRA construction methods and results and an open invite for 

experts to participate in this unique effort across 17 consortia.  
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Börner’s research focuses on the development of data analysis and visualization techniques for 

information access, understanding, and management. She is particularly interested in the formalization, 

measurement, and systematic improvement of people’s data visualization literacy; the study of the 

structure and evolution of scientific disciplines; the construction and usage of a human reference atlas; 

and the development of cyberinfrastructures for large-scale scientific collaboration and computation. 

She holds an MS in electrical engineering from the University of Technology in Leipzig, and a PhD in 

computer science from the University of Kaiserslautern.  
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