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Purpose:

The National Human Genome Research Institute (NHGRI) proposes a renewal of the
Developmental Genotype-Tissue Expression (dGTEx) project. The initial phase of dGTEx
established a resource database and associated tissue bank to study gene expression
patterns in multiple predominantly normal tissues during human post-natal developmental
stages. To complement this human resource, a parallel non-human primate (NHP) dGTEx
effort collected NHP tissues from pre- and post-natal developmental stages in macaques and
marmosets to enable comparative genomic assessment of gene expression. The proposed
renewal builds on that foundation by applying innovative multi-disciplinary approaches -
including new approach methodologies (NAMs) - to deepen our understanding of human
developmental biology. Through an expanded tissue collection, cutting-edge molecular and
imaging assays in both human and non-human primates, and strengthened cross-program
partnerships, dGTEx is uniquely positioned to illuminate the genetic and cellular
mechanisms that drive human development across the lifespan and to translate these
insights into clinically impactful discoveries.

Background:

Children remain substantially underrepresented in clinical and research studies, and
treatments developed for adults are often inappropriate or ineffective in pediatric
populations. As articulated in the NHGRI 2020 Strategic Vision, leveraging evolutionary and
comparative genomic data is essential for understanding genome function — enabling
researchers to determine the functional consequences of genomic variants affecting human
health, characterize intraindividual genomic variation, and improve interpretation of
developmental disease. While GTEx (FY2010-FY2016) provided a comprehensive survey of
gene expression in adult human tissues, dGTEx established the first harmonized, multi-
tissue resource spanning critical windows of human development. Together, human and
NHP dGTEx have begun to fill key gaps in our understanding of regulatory changes and the
unique cell types and states that define developmental biology.

Launched in 2021, dGTEx achieved the following over its initial four years:

e Recovered tissues from approximately 60 human, 96 macaque, and 50 marmoset
post-mortem donors

e Demonstrated gene expression changes occurring throughout development

e Applied the Common Coordinate Framework (CCF) to sample tissues at defined
anatomical landmarks in both humans and NHPs, enabling integration with
complementary projects such as BICAN, HCA, HUBMAP, and pediatric cell atlases

e Developed a unified GTEx portal hosting derived gene expression data across all
three project components: GTEx, dGTEx, and NHP dGTEXx

e March 2026 version 1 data release in dbGaP



https://brain-bican.org/
https://www.humancellatlas.org/
https://commonfund.nih.gov/HuBMAP

Proposed Scope, Objectives, and Outcomes:

The renewal will apply innovative, multidisciplinary approaches — including new approach
methodologies (NAMs) — to expand tissue collection, deploy advanced molecular and
imaging assays across human and NHP specimens, and deepen cross-program partnerships.
Three core objectives anchor this effort:

Expand the donor and tissue resource. Procure tissues and whole organs from an
additional ~130 human donors and ~50 NHP donors, with ample representation
across age groups to ensure adequate statistical power at all developmental stages.
The current collection's limited availability of tissues from eligible donors constrains
the ability to detect associations between genetic variation and developmental or
cell-type-specific molecular changes

Advance multi-omic profiling. Deploy cutting-edge, diversified molecular assays
to achieve a comprehensive characterization of gene expression and regulation
across cellular, tissue and organ contexts.

Strengthen collaborative partnerships. Establish and deepen partnerships with
NIH-funded and privately funded tissue-based and data analysis programs to deliver
harmonized, broadly accessible resources — including shared standards and best
practices — for the wider scientific community.

The renewal program is expected to deliver lasting contributions across research, clinical
and community dimensions:

Expanded scientific resources — Scale a harmonized developmental tissue and
data resource of a scope that cannot be accomplished through individual RO1-level
efforts, providing a foundational reference for the research community.

Enhanced statistical power — A larger donor cohort will impactfully increase
power to detect moderate-effect genetic and developmental signals, strengthen cell-
type-specific analyses, improve replication across tissues and developmental stages,
and reduce false discoveries attributable to small sample sizes.

Catalyzing pediatric disease research — Provide the biological context needed to
understand disease onset and progression during development.

Improved family engagement — Refine the program's approach to community
involvement in pediatric research, building trust, ensuring ethical participation, and
honoring the contributions of donor families.

Advancing clinical interpretation — Generate new functional interpretations of
clinical variants, bridging the gap between genomic discovery and clinical application
to support more informed diagnosis and treatment of developmental disorders.
Accelerating comparative genomics — Enable investigation of fetal
developmental changes that cannot be studied directly in human. Characterizing
biological similarities and differences across NHPs and humans enhance the value of
NHPs in translational research.

Enabling data integration — Building on Phase I integration of dGTEx and adult
GTEx data, and ongoing collaboration with the SMaHT consortium, the renewal will
facilitate broader data integration across complementary projects — amplifying the
value of individual datasets, reducing redundancy, and accelerating discovery
through collaborative science.

Relationship to Ongoing Activities:



Several dGTEx awardees collaborate directly with the SMaHT (Somatic Mosaicism across

Human Tissues) Common Fund Program aimed at understanding how somatic mosaicism in
human cells influences biology and disease. This collaboration will continue through shared
protocols, lessons learned and analysis methods in support of a harmonized data resource.

Ongoing engagement with BICAN (BRAIN Initiative Cell Atlas Network) offers opportunities
to integrate dGTEx's human and NHP developmental brain specimens into a comprehensive
brain cell atlas, with coordinated data harmonization and shared methods development.

Additionally, shared interests with the IGVF (Impact of Genomic Variation and Function)
NHGRI consortium present opportunities for collaborative variant interpretation — for
example, examining how cellular and tissue changes during development relate to
expressed genes and the variants that modulate their function across individuals.

Similarly, efforts from the Multi-omics for Health and Disease (MOHD) Consortium provide
opportunities for dGTEx to adopt established standards, protocols, methods and/or
analytical pipelines, as appropriate. MOHD’s work to integrate and harmonize molecular,
phenotypic and environmental factors across disease types, ancestral backgrounds and life
stages will ensure data interoperability and facilitate potential collaborations. Likewise,
developmental tissue data from dGTEx could be used in MOHD to validate data integration
methods.

Mechanism of Support: grant mechanism(s)
The cooperative agreement mechanism will be used to support 1-2 centers to perform
human and NHP tissue procurement, data generation, integration, and analyses.

Limited Competition:

A limited competition NOFO is needed to ensure continuity of the dGTEx program’s highly
specialized infrastructure, established biospecimen resources, and deeply integrated multi-
omic data generation and analysis pipelines. Current awardees possess unique expertise,
standardized protocols, and longitudinal knowledge critical for maintaining data
comparability, reproducibility, and the integrity of this foundational reference resource.
Limiting eligibility will enable NHGRI to efficiently build on prior investments while
minimizing disruption to ongoing efforts and maximizing the program’s scientific yield.

Funds Anticipated:

NHGRI will commit $5M/yr over 5 years beginning in FY2028 for a total of $25M. Co-funding
will be sought from other NIH Institutes and Centers, as well as other agencies interested in
comparative developmental genomics.


https://commonfund.nih.gov/smaht
https://brain-bican.org/
https://www.genome.gov/Funded-Programs-Projects/Impact-of-Genomic-Variation-on-Function-Consortium
https://www.mohdconsortium.org/

