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2.1 Common Coordinate Framework (CCF) Session

Subtopics
(1)  CCF User Interfaces & Anatomical Structures and Cell Types (ASCT) Tables - Katy Börner
(2) Computational physiology - Peter Hunter 
(3) Data localizations to CCF - James Gee

Overall Goal
Create cross-consortia collaborations and programs in areas where this community needs to build a stronger 
international ecosystem for single cell analysis work.



(1) CCF User Interfaces & Anatomical Structures and Cell Types (ASCT) 
Tables (Katy Börner)
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Major anatomical terms and 3D structures in human
● Which organs are studied by which of the 12+ consortia attending the NIH-HCA meeting?  
● What gross and micro anatomical terms are most important for the R&D in the 12+ consortia?
● What are common sampling sites from which tissue is sampled for the different organs? 

Major human cell types, sizes, and “calling cards”
● What cell types are most important for the organs studied by the 12+ consortia attending the NIH-HCA meeting?  
● Which of the 25+ sc assay types are most indicative for identifying these cell types?
● What is known about cell type sizes and distribution in human micro and macro anatomy?

Taxonomy nomenclatures and standardization
● What nomenclature conventions are available?
● Recognizing there won't be a 'perfect' solution, what are priorities to consider for cross-system cell class 

nomenclatures?



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

Landmarks are
• Anatomical structures
• Biomolecular markers
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Common Coordinate Framework (CCF)
A common coordinate framework (CCF) is a conceptual and computational framework for the storage, analysis, and (visual) 
exploration of spatially and semantically indexed data---across individuals, technologies, labs.

Semantic zoom from whole human body, to organ, 
to functional tissue units (FTUs), to single-cell level. 

Three-step spatial registration of single cells in 
relation to reference organs.

VH KidneyVH Spleen



3D Object Library
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Exploration User Interface (EUI)

Registration User Interface (RUI)

Stage 1: Anatomical registration

IEC Data 
Store

Semantic Annotation via 
3D Object Collision
- Cortex
- Medullary Pyramids
- Calyces

Partonomy                  Knowledge Graph

kidney
kidney capsule
cortex of kidney

outer cortex of kidney
renal medulla

CCF Info Portal
Anatomical 
Structures and 
Cell Types (ASCT)

Semantic
Annotation

Spatial
Annotation

Cortex        Medullary Pyramids     Calyces    

TMC 
Data



Partonomy  

Knowledge Graph

ASCT Table                        Ontology Design 3D Object Design



A Multimodal and Integrated Approach to Interrogate Human Kidney Biopsies with Rigor and 
Reproducibility: The Kidney Precision Medicine Project  https://www.biorxiv.org/content/10.1101/828665v1

Anatomical Structures and Cell 
Types (ASCT) Table Example for 

Kidney

Also called Pathology and 
Cell Ontology Table in UK 

https://www.biorxiv.org/content/10.1101/828665v1


ASCT Table compiled by Clive H. Wasserfall and Marda L. Jorgensen
Department of Pathology, University of Florida 

Anatomical Structures and Cell 
Types (ASCT) Table Example for 

Spleen



Entity Relationship Diagram of CCF Core Model
Current sources of ontology terms are: 
UBERON, Foundational Model of 
Anatomy (FMA), Kidney Tissue 
Anatomy Ontology (KTAO), and Cell 
Ontology (CL).

http://purl.org/ccf/latest/ccf.owl
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http://purl.org/ccf/latest/ccf.owl


CCF Registration UI (RUI) and Exploration UI (EUI)

RUI was designed for experts that collect human tissue 
and need to document the tissue extraction site. 
https://hubmapconsortium.github.io/ccf-3d-registration

EUI makes it possible to explore 2D/3D tissue samples 
semantically and spatially across multiple scales. 

https://hubmapconsortium.github.io/ccf-ui/
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https://hubmapconsortium.github.io/ccf-3d-registration
https://hubmapconsortium.github.io/ccf-ui/


CCF Metadata Captured
Kidney data by VU:
25 tissue cuboids were registered using the RUI. Data is on Globus.

Spleen data by UFL: 
Data comes from 4 spleens. There exist 3 sampling sites (CC1-CC3).

Each CC is subdivided into 6 cuboids. 24 cuboids were registered.

All 25 + 24 = 49 cuboid registrations were confirmed with TMC experts.

Kidney: right          left

Spleen: UFL0001  UFL0002     UFL0003        UFL0004 12
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Please review table at
https://tinyurl.com/ASCT10x10

Please suggest other
● consortia/efforts (columns)
● organs (rows)
that should be added.

Anatomical Structures and Cell Types (ASCT) Table – DRAFT!

https://tinyurl.com/ASCT10x10


CCF User Interfaces & Anatomical Structures and Cell Types (ASCT)
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Major anatomical terms and 3D structures in human
● Which organs are studied by which of the 12+ consortia attending the NIH-HCA meeting?  
● What gross and micro anatomical terms are most important for the R&D in the 12+ consortia?
● What are common sampling sites from which tissue is sampled for the different organs? 

Major human cell types, sizes, and “calling cards”
● What cell types are most important for the organs studied by the 12+ consortia attending the NIH-HCA meeting?  
● Which of the 25+ sc assay types are most indicative for identifying these cell types?
● What is known about cell type sizes and distribution in human micro and macro anatomy?

Taxonomy nomenclatures and standardization
● What nomenclature conventions are available?
● Recognizing there won't be a 'perfect' solution, what are priorities to consider for cross-system cell class 

nomenclatures?

Please review table at https://tinyurl.com/ASCT10x10

https://tinyurl.com/ASCT10x10
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