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HuBMAP
Vision 
Catalyze the development of an open, global 
framework for comprehensively mapping 
the human body at cellular resolution.

Goals
1. Accelerate the development of the next generation of tools and techniques for 

constructing high resolution spatial tissue maps

2. Generate foundational 3D tissue maps

3. Establish an open data platform

4. Coordinate and collaborate with other funding agencies, programs, and the biomedical 
research community

5. Support projects that demonstrate the value of the  resources developed by the 
program
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https://commonfund.nih.gov/HuBMAP 

https://commonfund.nih.gov/HuBMAP
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The Human Body at Cellular Resolution: 
The NIH Human Biomolecular Atlas Program.
Snyder et al. Nature. 574, p. 187-192. 
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The Human Body at Cellular 
Resolution: The NIH Human 
Biomolecular Atlas Program.
Snyder et al. Nature. 574, p. 
187-192. 



CCF ASCT+B Tables



CCF Requirements
The CCF must capture major anatomical structures, cell types, and biomarkers and 

their interrelations across multiple levels of resolution.

It should be semantically explicit (using existing ontologies, e.g., Uberon, CL) and 

spatially explicit (e.g., using 3D reference organs for registration and exploration).



ASCT+B Tables
Anatomical Structures, Cell Types, and Biomarkers (ASCT+B) tables aim to capture the 

partonomy of anatomical structures, cell types, and major biomarkers (e.g., gene, protein, 

lipid or metabolic markers). 

Partial ASCT+B Table from 
• El-Achkar et al. A Multimodal and Integrated Approach to Interrogate Human Kidney Biopsies with Rigor and 

Reproducibility: The Kidney Precision Medicine Project. bioRxiv. 2019, Updated Aug 2020. doi:10.1101/828665
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2020. doi:10.1101/828665





https://hubmapconsortium.github.io/ccf-asct-reporter/ 

CCF ASCT+B Reporter UI

https://hubmapconsortium.github.io/ccf-asct-reporter/


Anatomical Structures (AS), Cell Types (CT), and Biomarkers (B) or ASCT+B tables aim to capture the 

partonomy of anatomical structures, cell types, and major biomarkers (e.g., gene, protein, lipid or 

metabolic markers).

They are ESSENTIAL for developing AS partonomies, CT typologies, and 3D reference objects (body 

to cell).

ASCT+B Tables



Overview of CCF 3D Reference Models



Lead by Katy Börner and Jim Gee; Ellen M Quardokus serves as Knowledge Manager

Meetings take place monthly to review and approve tables, formalize and unify table 

design language, discuss and expand table usage, see WG Charter.

Upcoming meetings in 2021: May 5, June 2, 11a-noon ET.

Please register to receive invites and updates.

 

ASCT+B Table Working Group

https://docs.google.com/document/d/1KxcZfKiDtSYx0BrCro9NucFaixPTdMixvlohZe6BkzY/edit
https://iu.co1.qualtrics.com/jfe/form/SV_bpaBhIr8XfdiNRH


Table compiled for, during, and after the NIH-HCA Joint Meeting in March 2020, https://hubmapconsortium.org/nihhca2020  

https://hubmapconsortium.org/nihhca2020




https://hubmapconsortium.github.io/ccf/pages/ccf-3d-refer
ence-library.html (NLM VH organs)
https://community.brain-map.org/t/allen-human-reference-a
tlas-3d-2020-new/ (brain)
https://www3.cs.stonybrook.edu/~ari/ (male colon)

https://hubmapconsortium.github.io/ccf/pages/ccf-anatomi
cal-structures.html 

https://hubmapconsortium.github.io/ccf/pages/ccf-3d-reference-library.html
https://hubmapconsortium.github.io/ccf/pages/ccf-3d-reference-library.html
https://community.brain-map.org/t/allen-human-reference-atlas-3d-2020-new/405
https://community.brain-map.org/t/allen-human-reference-atlas-3d-2020-new/405
https://www3.cs.stonybrook.edu/~ari/
https://hubmapconsortium.github.io/ccf/pages/ccf-anatomical-structures.html
https://hubmapconsortium.github.io/ccf/pages/ccf-anatomical-structures.html


CCF Registration User Interface (RUI)



ASCT+B Table Usage
ASCT+B tables guide CCF Ontology and 3D Reference Object Library design that semantically 

name and spatially place tissue data from different donors into one CCF (i.e., mapping). 

Tissue blocks are  registered into the CCF using the Registration User Interface (RUI), and they can 

be explored via the Exploration User Interface (EUI). 



Document the tissue 

extraction site by 

registering tissue 

blocks within a 3D 

reference organ. 

 

Image provided by Sanjay Jain, TMC-UCSD



CCF Registration User Interface (RUI) v1.0.0 

New Features:

• Organ carousel with 

4 reference organs

• Support for tissue 

extraction sites

• Expanded ontology

• Semantic annotation 

via collision 

detection & manual 

annotation

• Support for 

non-HuBMAP usage

https://hubmap-ccf-ui.netlify.app/rui/  

https://hubmap-ccf-ui.netlify.app/rui/


For the first HuBMAP portal release, 48 tissue 
blocks were registered.



CCF Registration User Interface (RUI) v1.0.0 cont. 



https://hubmapconsortium.github.io/ccf-ui/rui/

CCF Registration User Interface (RUI)

https://hubmapconsortium.github.io/ccf-ui/rui/


CCF Exploration User Interface (EUI)



CCF Exploration User Interface (EUI)
 

https://portal.hubmapconsortium.org/ccf-eui 

https://portal.hubmapconsortium.org/ccf-eui




Register your data via https://hubmap-ccf-ui.netlify.app/rui/ so it can be spatially/semantically explored in EUI.

https://hubmap-ccf-ui.netlify.app/rui/


http://gehlenborglab.org/research/projects/vitessce/ 

http://gehlenborglab.org/research/projects/vitessce/




Visible Human MOOC (VHMOOC)



Goals

• Communicate tissue data acquisition 

and analysis,

• Demonstrate single-cell analysis and 

CCF mapping techniques, and

• Introduce major features of the 

HuBMAP portal.
 

Learning modules come with 

• Videos (incl. interviews, tool demos)

• Hands-on exercises

• Self-quizzes

https://expand.iu.edu/browse/sice/cns/
courses/hubmap-visible-human-mooc  

VH Massive Open Online Course (VHMOOC)

https://expand.iu.edu/browse/sice/cns/courses/hubmap-visible-human-mooc
https://expand.iu.edu/browse/sice/cns/courses/hubmap-visible-human-mooc
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