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The NCI Human Tumor Atlas Network (HTAN)

Overarching program goal: Construct 
dynamic 3D atlases of human cancers 
 Integrate molecular, cellular, and tumor tissue 

composition and architecture, including the 
microenvironment and immune milieu

 Describe transitions during cancer: pre-
malignant lesions to malignancy, locally 
invasive to metastatic cancer

 Represent a diverse patient population

 Enable predictive modeling to refine 
detection and therapeutic choices for patients.

HTAN Marker Paper. Rozenblatt-Rosen et al., Cell 2020
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Tumor Atlases Facilitating an Era of Precision Medicine

HTAN Marker Paper, Cell 2020: 
https://doi.org/10.1016/j.cell.2020.03.053 
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HTAN Principles

 Community Resource – create a community resource that catalyzes 
cancer research across disciplines

 Complementary Approaches – strengths and weaknesses will be 
discovered as a Network; expect to work together

 Open Communication – accelerate science by breaking down walls; 
strive towards interoperability

 Data and Resource Sharing – requirement for success; expect 
aggressive public data/resource release timelines
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Building Multimodal and Spatial Atlases
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HTAN Structure

Visit the HTAN Data Portal:
https://data.humantumoratlas.org/ 

https://data.humantumoratlas.org/
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HTAN Tumor Types: Phase 1
(2018−2024)

https://data.humantumoratlas.org/
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Collaborative Efforts to Achieve Goals Collectively
Phase 1 Trans-Network Projects

Build an interactive 
consortium through 

collaborations

Address common 
technical & biological 

opportunities 

Comparing imaging 
modalities across HTAN

What defines a 
“Cell Neighborhood”?

Optimizing assays 
for small lesions

Standards for immune 
cell identification

Adding information about
social determinants of health

Creating resources for sharing highly 
multiplexed HTAN imaging data
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Highlights from HTAN Phase 1

A publicly available set of 
spatially-resolved tumor maps 
describing transitions in cancer 
for use by the cancer research 

community

https://www.nature.com/collections/fihchcjehc 

https://www.nature.com/collections/fihchcjehc
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Common Themes Across Tumor Types and Analyses

 Recurring cellular spatial patterns that typify co-evolution of tumor and 
stroma emerging as drivers for progression and resistance

 Discovery of rare, transitional, dedifferentiated and/or plastic tumor cell 
types - often conserved across tumor subtypes and correlated with poor 
outcome

 Deep exploration of stroma, immune and tumor cell interactions
o Regulation of tumor growth via immune-suppressive signaling circuits and 

cancer subtype-specific spatially organized immune-malignant cell networks
o Cancer-associated fibroblasts (CAFs) act as CAF-subtype-specific TME 

remodelers that impact immune responses

~200 
Total HTAN publications 

and preprints

20+
Primary Atlases 

Publications 

50+
New analytical or 
experimental tools



HTAN Impact

Primary research papers citing HTAN support – 235
 

This is the distribution of RCR values for approximately 31M papers indexed on PubMed.
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HTAN Tumor Types: Phase 2
(Launched in Fall 2024)

https://data.humantumoratlas.org/
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HTAN Phase 2: building on the goals of HTAN Phase 1

A publicly available set of 
spatially-resolved tumor maps 
describing transitions in cancer 
for use by the cancer research 

community

https://www.nature.com/collections/fihchcjehc 

https://www.nature.com/collections/fihchcjehc
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Collaborative Efforts to Achieve Goals Collectively
Phase 2 Trans-Network Projects

Build an interactive 
consortium through 

collaborations

Address common 
technical & biological 

opportunities 

Management, 
interoperability, & 
useability of 3D data

Combined DNA & 
RNA spatial omics

Spatial profiling CHIP 
across tumor types

Linking histology and 
spatial-omics with AI

3D Biomarkers from FFPE blocks
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HTAN Data and Resources

data.humantumoratlas.org
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HTAN Generates Data From a Large Number of Assays 
and Across Many Tumor Types

Data Available from 20 Primary Tumor Sites Data Available from 30 Different Assays

https://data.humantumoratlas.org/  

https://data.humantumoratlas.org/


18

Making HTAN Data Available and Accessible



Finding HTAN Data

Find all data 
associated with 
a publication

https://humantumoratlas.org/publications/hta8_2021_cancer-cell_joseph-m-chan?tab=overview


20

NCI Cancer Research Data Commons (CRDC)

Data Commons Infrastructure Access Portals &
Cloud Resources User Community 
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HTAN Data Jamborees

• Virtual HTAN Jamboree, Dec 2023 & In-Person 
HTAN Jamboree, Nov 2024
o ~200 total participant applications
o ~30 total project pitch submissions

• ~90 participants selected to work on 12 projects, 
each addressing a specific scientific question or 
technical challenge using available HTAN data
 Promote the access and reuse of HTAN data 
 Promote collaborations to expand the HTAN 

community
 Promote development of new methods and 

tools for HTAN data analysis 
 Identify gaps and limitations of existing HTAN 

data and resources



  



23

HTAN is Part of a Larger Atlasing Community

 Annual HTAN Junior 
Investigators Meeting with 
Multiple Consortia

 NIH-HCA Meeting,  March 
2020

 Functional Proteomics 
Workshop, Aug 2020

 NIH Atlas Meeting, December 
2020

 Cross-consortium Metadata 
WG

 Atlas to Practice Idea Lab, 
September 2024

 NIH Spatial Biology Meeting 
(June 17−18, 2026)
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Summary
Built for Scale and Collaboration

 NCI-funded network of Tumor Atlas and Pre-Cancer Atlas centers
 Multidisciplinary teams: clinical, experimental, computational
 Unified standards via a Data Coordinating Center

Addressing Areas Difficult for Individual Studies

 Multi-dimensional atlases from precancer through metastasis
 Tumor heterogeneity and microenvironment at single-cell resolution
 Biomarkers for detection, prognosis, and treatment response
 Generating new biological insights and hypotheses

Open Data the Community Can Use Today

 HTAN Data Portal: multi-omics, spatial, and imaging datasets
 FAIR-compliant, interoperable, integrated with NCI CRDC
 Tools for visualization, exploration, and download



www.cancer.gov                 www.cancer.gov/espanol
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