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Mapping the Human Body at Cellular Resolution—
The NIH Common Fund Human BioMolecular Atlas Program
Snyder et al. https://arxiv.org/abs/1903.07231

https://arxiv.org/abs/1903.07231
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Heart:
Shin Lin, UW, TMC-CalTech

Kidney: Jeff Spraggins, TMC-VU; Sanjay Jain, TMC-UCSD 

https://arxiv.org/abs/1903.07231
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The NIH Common Fund Human BioMolecular Atlas Program
Snyder et al. https://arxiv.org/abs/1903.07231

https://arxiv.org/abs/1903.07231


6
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TMC: Tissue Mapping Center
PSC: Pittsburgh Supercomputing Center
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Data. Is very heterogeneous. Must provide guidance.
Kidney: Jeff Spraggins et al., VU

See data on Globus, BIOMIC_patient-64354

Clinical and Spatial Metadata (21 rows)

Cell Types, on right

Cell States (9 rows)

Heart: Shin Lin, UW

Year 1: Tissue data for 1-2cm cubed volumes from 9 
sites for 1 heart from 1 individual. 

Data Dictionary (115 rows)

Cell Types (14)
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Data: Clinical
Kidney: Jeff Spraggins et al., VU

Clinical and Spatial Metadata (21 rows)

Heart: Shin Lin, UW

Data Dictionary (115 rows)
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Kidney: Jeff Spraggins et al., VU

See data on Globus, BIOMIC_patient-64354

Heart: Shin Lin, UW

Year 1: Tissue data for 1-2cm cubed volumes from 9 
sites for 1 heart from 1 individual.

Terminology; Coordinates and photos to spatialize
BUKMAP, Zhang Group
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Data: 3D Tissue



Data: TMCs x Organs x Data Types x Technologies

Organs (10)
1. Bladder
2. Blood Vessel (Heart)
3. Breast
4. Colon
5. Kidney
6. Liver
7. Lung
8. Spleen
9. Thymus
10. Tonsil

No Bone Marrow 
and Pancreas.
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Data Types (13) Technologies (~25)
1. Imaging - Proteins CODEX;DART-FISHrp;IF;IHC;LRET-IF;MALDI Imaging MS;PER-DEI
2. Imaging - RNA DART-FISH;LRET-ISH;MERFISH;PER-DEI;seqFISH;smFISH
3. Imaging - DNA PER-DEI
4. Imaging - Other Lipid and Metabolite MALDI Imaging MS
5. scRNAseq snDropseq;scRNAseq
6. scDNAseq scATACseq;scTHSseq;SNAREseq
7. scProteomics IMC
8. bulk-Proteomics LC-MS/MS
9. bulk-RNA ?
10. bulk-DNA ?
11. Metabolomics LC-MS/MS;nano-POTS
12. Lipids LC-MS/MS;nano-DESI
13. Other Autofluorescence;PAS stained microscopy

BUKMAP, Zhang Group



CCF Data Wiki  
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https://github.com/hubmapconsortium/ccf-data-wiki/wiki

Minimum Information Standard

https://github.com/hubmapconsortium/ccf-data-wiki/wiki
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CCF User Interface (UI)  

14GitHub demo site: https://hubmapconsortium.github.io/ccf-ui/

https://hubmapconsortium.github.io/ccf-ui/
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CCF User Interface (UI)  



CCF User Interface (UI)  
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MC-IU has released CCF user interface v0.5.0, a proof-of-concept version of the CCF UI. 
The user interface supports:

• Visual browsing of tissue samples and metadata at the whole body, organ, tissue, and cell level.
• Filtering by metadata (age, gender, TMC, and technology), results are presented at all views.
• Submission of questions and comments on the CCF UI.
• Semantic search by ontology, results are presented at all levels.
• Data download at the whole body, organ, tissue, and cell level, i.e., link 

to https://sampledata.hubmapconsortium.org.

See also: 
Recorded demo: https://www.youtube.com/watch?v=rWMqKQc_00w&feature=youtu.be
GitHub link to code: https://github.com/hubmapconsortium/ccf-ui
GitHub demo site: https://hubmapconsortium.github.io/ccf-ui/
Original specs: https://drive.google.com/open?id=1tqUzmVLxwqcGprtRIevfY86YvHHPEsDR

Live Demo!

https://sampledata.hubmapconsortium.org/
https://www.youtube.com/watch?v=rWMqKQc_00w&feature=youtu.be
https://github.com/hubmapconsortium/ccf-ui
https://hubmapconsortium.github.io/ccf-ui/
https://drive.google.com/open?id=1tqUzmVLxwqcGprtRIevfY86YvHHPEsDR


• Provenance
• Patient
• Sample
• Sample Processing
• Technology (MS, IH, …)
• Analysis
• Etc.

• Only the data 
needed for the GUI

Propagate needs
back to TMC’s

Global Data 
Store

CCF Data 
Store

End user
Interface

Additional 
Processing

Multiple
TMC’s

PSC
(IEC)

User 
Interface

(IU)

Data 
Traceback

Data Wrangler

Data Filter (HIPPA, 
quality control, ...)

Tools to assist in 
sample spatial 

registration

TMC: Tissue Mapping Center
PSC: Pittsburgh Supercomputing Center

Tissue Registration UI CCF User Interface (UI)



Tissue Registration UI: Heart (depending data availability) 
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Align 9 tissue samples in 3D heart using a combi of

• Rough placement using human expertise/3D 
pattern matching and 

• Fine adjustments using machine learning

Virtual tissue samples will be sized 1-2cm cubed, 
numbered (1 … 9), and oriented (left-right, top and 
bottom tissue slice of z-stack).  

Measure error from

• precision of tissue sample procurement and

• placement in the 3D browser

We hypothesize that placement accuracy will improve 
when additional information (e.g., landmarks, major 
scaffolds, MR/CT scan of heart after 9 samples were 
extracted) is being visible in virtual organ.  
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Heart model from NLM3D Data
https://lhncbc.nlm.nih.gov/project/visible-human-project

https://lhncbc.nlm.nih.gov/project/visible-human-project


• Exploit human pattern recognition 
and fine motor skills (by surgeons) 
to register tissue in organs. 

• Add info on anatomical landmarks 
(fiducial marks), cell types, 
molecular data to support 
alignment.

• LATER: Use human alignment data 
as training data for machine 
learning algorithms, to better 
support manual alignment OR to 
possibly fully automatize 
alignment. 
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Kidney model from NLM3D Data
https://lhncbc.nlm.nih.gov/project/visible-human-project

Tissue Registration UI: Kidney

How many of you have used 
a VIVE or space mouse?

(depending data availability) 

https://lhncbc.nlm.nih.gov/project/visible-human-project
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Kidney model from NLM3D Data
https://lhncbc.nlm.nih.gov/project/visible-human-project

https://lhncbc.nlm.nih.gov/project/visible-human-project
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See presentation by Seth 
Winfree for details 
https://ccfws.cns.iu.edu

KPMP GLUE grant 
proposal in progress.

Structural 
morphology of 
renal vasculature. 
Nordsletten et al. 
2006. 
https://doi.org/10.
1152/ajpheart.008
14.2005

https://ccfws.cns.iu.edu/
https://doi.org/10.1152/ajpheart.00814.2005


CCF Workshop (MC-IU, Jeff Spraggins, TMC-Vanderbilt, Sanjay Jain, TMC-UCSD)
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All slides, video recordings are at https://ccfws.cns.iu.edu

https://ccfws.cns.iu.edu/
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