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The Human Body at Cellular 
Resolution: The NIH Human 
Biomolecular Atlas Program.
Snyder et al. Nature. 574, p. 187-
192. 



What is a CCF?   
The Common Coordinate System (CCF) consists of ontologies and reference object 
libraries, computer software (e.g., user interfaces), and training materials that 

• enable biomedical experts to semantically annotate tissue samples and to 
precisely describe their locations in the human body (“registration”),  

• align multi-modal tissue data extracted from different individuals to a reference 
coordinate system (“mapping”) and, 

• provide tools for searching and browsing HuBMAP data at multiple levels, from 
the whole body down to single cells (“exploration”).

See CCF Portal and SciTech Webinar from Oct 12, 2020.

https://hubmapconsortium.github.io/ccf/
https://drive.google.com/drive/u/1/folders/1GPkdsvGeC31f5_Lyeh4LjOtpgdVAWWjT


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 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



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). 



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

AS terms linked to Uberon CT terms linked to CL

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


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

AS terms from ASCT+B
https://hubmap-ccf-ui.netlify.app/rui/

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




CCF Exploration User Interface (EUI)

https://portal.hubmapconsortium.org/ccf-euiAS terms from ASCT+B

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


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

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


Human Reference CCF Atlas: Checklist
Common Coordinate Framework (CCF) Design:
1. Make sure the Anatomical Structures, Cell Types, and Biomarkers (ASCT+B) that you 

use/submit are listed in the ASCT+B tables. The tables are authored and reviewed by an 
international team of anatomists, pathologists, physicians, and other experts, see this SOP. 

2. Spatially register all tissue samples using the CCF Registration User Interface (RUI) in the 
Ingest Portal. End of October 2020, kidney, spleen, heart, colon registration are supported. 
For other organs, see SOP.

3. After submitting data, review data in the CCF Exploration User Interface and make sure 
spatial, semantic, and other metadata are correct.  

4. For functional tissue unit (FTU) segmentation, submit a list of FTUs for your organ(s) and make 
sure FTU names and all relevant cell types (CT) are captured in the ASCT+B table. Use 
assays/biomarkers (B) that make it possible to identify FTUs—initially manually, later 
automatically. Submit tissue with 1000 FTUs manually identified FTUs.  

5. In support of the Vasculature-based CCF, provide cell segmentation data for blood vessels and 
different cell types. 

For questions, email infoccf@indiana.edu.  

https://hubmapconsortium.github.io/ccf/pages/ccf-anatomical-structures.html
https://hubmapconsortium.github.io/ccf/dld/SOP-for-Construction-Review-Revision-of-ASCT+B-Tables.pdf
https://hubmapconsortium.github.io/ccf/dld/SOP-3D-Reference-Object-Approval-v1.0.1.pdf
https://portal.hubmapconsortium.org/ccf-eui
https://doi.org/10.3389/fcvm.2020.00029
mailto:infoccf@indiana.edu


ASCT+B Table Working Group
Meetings take place monthly to review and approve tables, formalize and unify table 

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

Next meetings: Dec 3, 1:30p EST. In 2021: Jan 6, Feb 3, March 3, 11a-noon ET.

Please register to receive invites and updates.

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


Public private partnership 
panel with NIH, Google, 
Broad, Lilly and potentially 
Roche

https://innovationdigi.com/hubmap-hackathon

https://innovationdigi.com/hubmap-hackathon




PAS stained tissue sections provided by TMC-VU. 
Cortex segmentation (left) and glomeruli segmentations (right)



Small Intestine 
Provided by Jeanne Shen, TMC-Stanford

Red brown: Small intestinal villus epithelium
Green: Small intestinal crypt
Brown: Small intestinal Brunner's gland

Kidney 
Provided by Heath Patterson, TMC-VU

Black: Glomeruli

Used in HuBMAP Kaggle Competition
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Thanks go to all the patients that agreed to volunteer healthy tissue and 
open use of their data.
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HuBMAP Consortium (https://hubmapconsortium.org)
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TMC-UFL

University of Florida

3D Models
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