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Aspiration: Building from Single Cells to Context to 
Organizational Principles Across the Human Body

Distance

Amount of dataCell in-situ

BODY

Tissue

Understand
Relations

Understand
Patterns

Understand
Principles

Neighborhood



Reality check..

Identifying Key Areas in a Human 
BioMolecular Atlas (HuBMAP) WS, 

June 15, 2016
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Current Landscape of NIH-Funded Research

Cell or Tissue Type and Project Focus or Technology

NIH Query, View, and Report (QVR), June 28th, 2016
169 projects, 17 IC’s. Total investment of $97M. 



Why the HuBMAP?
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Opportunities
Synergistic Collaborations Single Cell Technologies

Retina Drop-Seq (48,808 cells) – 3 new cell 
types identified (Regev Lab)

RNA-Seq identifies 
unique cell types 
in mouse utricle 

(Kelley Lab)



Emerging In-situ Technologies

FISH Imaging

Mass Spec 
&
CyTOF

CyTOF – 30+ parameters, high throughput, <5 Ab
sensitivity (Nolan Lab) 

SeqFISH– Sequential barcoding, 100+ 
parameters, single molecule 

sensitivity (Cai Lab) 

MIBI-TOF – up to 50 parameter imaging, 
down to 20nm (Angelo Lab, 2016)

MERFISH – Imaging 1000+ 
genes in tissue (Zhuang 
Lab, 2016);



Proposed Goals for the HuBMAP
To understand: 
1) The principles behind the organization of cells in 

human tissues across the body
2) The role of this organization in orchestrating 

short and long-range communication between 
individual cells 

Will lead to better understanding:
1) The role played by specific individual variations 

and changes across the lifespan and 
health/disease continuum



Outputs of the HuBMAP
Phase 1:
1. A standardized pipeline to create multiscale multidimensional 

molecular maps 
2. Next generation tools (high-resolution, high-content and high-

throughput) to map tissue organization
3. Census of major cell types in multiple tissues to understand inter-

individual variability
4. Characterization and mapping of the 3D biomolecular architecture of 

all cells in ~10 human tissues / systems
5. Understanding of “normal” inter-individual variation

Phase 2:
1. Extension of cell census and mapping projects to lifespan and health / 

disease continuum
2. Validated models of organizational / functional relationships in tissue
3. Next generation tools to explore tissue dynamics (4D)



Initiatives
Phase 1 & 2
1. Tissue Core: Human tissue from multiple donors (>20) and multiple sites (>20) to 1) 

study inter-individual variability, 2) changes in development & disease
2. Cell Census and Deep Profiling: High-throughput single cell RNA-seq and FISH 

imaging, chemistry, validation and benchmarking. Accelerate the development, 
validation and dissemination of in situ analysis. Mapping the organizational and 
functional relationship between tissue-specific cells of each organ and immune cells, 
progenitor cells, endothelial/vascular cells, and the stroma. 

3. Data Coordination and Organizational Hub: Track, store, and display all data 
generated by the HuBMAP and assist with development of ontologies, metrics, 
standards and analytical tools. Integrate with complementary programs to make data 
interoperable. Promote cross-site interactions, managing working groups and 
committees of the consortium (e.g. the Steering Committee), the website, meetings 
and outreach

Phase 2 Only
1. Visualizing and Modeling: Build statistical and analytic techniques and models of 

cellular organization and communication in tissues. Compare signatures of tissues 
from healthy individuals to those with different diseases

2. Tissue Dynamic Mapping: Accelerate the development of technologies and 
systematic approaches for mapping spatio-temporal changes within human tissues



Next steps
• Refine boundaries based on continued community 

input
• Decide which components will be prioritized by 

peer review
• Build synergies with ongoing similar NIH and 

international programs
• Continue gathering best practices for management 

and evaluation of the HuBMAP consortium in 
phase I and phase II

• Develop detailed implementation plans for the 
HuBMAP program



Backup Slide

Proposed HuBMAP Budget
Phase 1 Phase 2

Initiatives Lead IC FY18 FY19 FY20 FY21 FY22 FY23 FY24 FY25

Initiative 1: Tissue Core TBD 1.0 1.0 1.0 1.5 1.5 1.5 1.5 1.5

Initiative 2: Census of Human 
Cell Types

TBD 6.0 6.0 6.0 10.0 10.0 10.0 10.0 10.0

Initiative 3: Deep Profiling of 
Human Tissues

TBD 6.0 6.0 6.0 10.0 10.0 10.0 10.0 10.0

Initiative 4: Technology 
Development for in situ TBD 5.0 5.0 5.0 3.0 3.0 3.0 3.0 3.0
Analysis
Initiative 5: Data Coordination 
Center

TBD 1.0 2.0 3.0 3.0 3.0 3.0 3.0 3.0

Initiative 6: Organizational 
Hub  

TBD 1.0 1.0 1.0 1.5 1.5 1.5 1.5 1.5

Initiative 7: Visualizing and 
Modelling Large-Scale Cell TBD 3.0 3.0 3.0 3.0 3.0
Networks
Initiative 8: Tissue 
Perturbation Mapping

TBD 5.0 5.0 5.0 5.0 5.0

RMS: TBD 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

TOTAL 20.5 21.5 22.5 37.5 37.5 37.5 37.5 37.5



THANK YOU. 

QUESTIONS?




