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Grand Challenges in Lung Biology

• Regeneration and repair
• Role of stem cells
• Developmental hierarchies
• Mechanisms of disease
• Genetics and infection

Addressing these questions challenges require:
• Team science approaches with diverse experts
• New tools and techniques to construct systems models
• Integrated atlas level initiatives



The LungMAP Consortium

• NHBLI consortia spanning 6 research centers over the last 10 years
• Human Tissue Core at the University of Rochester (Gloria Pryhuber)
• Data Coordination Center: CCHMC, Broad, UCSC, RTI
• Entering Phase 3 in 2023 to create accessible atlases of lung disease



LungMAP Knowledgebase

Gaddis et al. Am J Respir Cell Mol Biol. 2022



LungMAP.net Ecosystem 

Web redesign

● Redesigned website
● CellCards and App focused
● Driving towards maximal 

interactivity (within/between)
● Pushing data and analysis 

to the cloud.

Gaddis et al. Am J Respir Cell Mol Biol. 2022



What are the Products of LungMAP?

• Insights: New cell-states, regulatory models
• Tissues: Biopsies, whole lung
• Data: Omics, imaging
• Protocols: Experimental, analytical
• Tools: Organoids, omics, informatics



LungMAP Data Flow
Data Flow
Currently Supported

https://data-browser.lungmap.net
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LungMAP.net Website



Cross-Consortia Cell-Type Curation



Tissues

BRINDL Tissue Repository

OMERO Image Viewer



● View pre-loaded, UCSC Track Hub, or bring-your-own-track
● View and compare multiple loci (including species*)

JBrowse - Epigenomic Data Browser



LungMAP App Ecosystem



Interactive Visualization & Analysis



Protocols
#3 – LungMAP-HCA Data/Metadata Explorer 



Terra-powered Cloud Resources 

Cloud workspace for scalable analysis

Tutorials: https://lungmap.net/resources-2/tutorials/ 
➔ Tutorial 5: Cloud-based omics data analysis with Terra
➔ Video 2: Exploring and Analyzing LungMAP Data in Terra

Open-access data repository 
facilitating integration with NHLBI 
ecosystem

HCA schema

Streamlined 
integration

https://lungmap.net/resources-2/tutorials/
https://docs.google.com/document/d/e/2PACX-1vQwf_NnVZialxfjo3AFbRtaE7shNxXOruqzi41qh8b7sRafDrEdcR2DjAfsYWgaemduI0jSofXQBTFJ/pub
https://vimeo.com/697472139/0ede95db2d


Next steps for LungMAP

• Exponential Growth: Dozens of new atlases & interfaces

• Creating atlases in the cloud: Public + consortia + user

• Leveraging AI: User facing language models and disease 
gene regulatory network models.

• Cost management: Balancing growth, community needs 
and cloud versus on prem compute.
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