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Why A 4D Nucleome Program?

A high-resolution structure-function map of 
nuclear organization will provide critical new 
insights into our understanding of human 
health and disease.

Such a large scale challenge requires a 
concerted effort and technological 
advancements.



Goals And Deliverables

4DN was started in 2015 for an initial period of 
5 years to deliver:

• Next generation technologies;

• Computational tools;

• 3D Genome Maps;

• Biological validation of 3D models;

• Community standards;

• Greater understanding of the contribution 
of nuclear compartments to nuclear 
organization.



Accomplishments To Date

• 30+ omics and 25+ imaging technologies; 
• 130+ omics datasets and 25+ protocols; 
• 60+ software packages; 
• Common cell line repository available to all; 
• Omics and Imaging data standards; 
• Consortium-wide 4DN Joint Analysis; 
• Over 160 publications and preprints.

https://www.4dnucleome.org/

https://www.4dnucleome.org/


Outreach And Partnerships

• Early sharing of pre-prints through bioRxiv ;

• 2016 Transformative Collaborative Project Awards (TCPAs) ;

• Joining the International Human Epigenome Consortium (IHEC) ;

• Opening a full day of 4DN’s annual meetings to the public ;

• Implementation of 4DN Associate Membership;

• Collaboration with ENCODE.



Consortium Efforts 
In The Next 2.5 Years

• Benchmark and validate novel mapping and imaging 
technologies; 

• Combine technologies to describe principles of 
nuclear organizations; 

• Relate genome organization to nuclear structures 
using spatially-anchored sequencing-based 
technologies;

• Transition omics technologies to single cell resolution, 
and explore the 4th dimension and cell-cell variations;

• Produce a 1st generation of “Google Earth” 3D maps 
of the human nucleome in a few cell lines to define 
cell states.

DamID — Contact Frequency Mapping

from Bas van Steensel



Envisioning the Future of 4DN

• Establish 2nd generation of 3D maps for additional
cell types and cell states;

• Refine models of structure-function relationships in
live cells using disruptors of genome architecture;

• Transition single cell-resolution technologies from 
the dish to live tissues, organs and animal models;

• Explore relationship between genetic and 
epigenetic background, genome organization and 
disease risk;

• Make technologies, databases, analytical and 
visualization tools accessible and usable by the 
broader scientific community.
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