
 

 Transformative Research Award for the INCLUDE (Investigation of Co-occurring Conditions across 

the Lifespan to Understand Down syndrome) Project (R01 Clinical Trial Not Allowed) 

Opportunity Background: 

Down syndrome is the most common genetic cause of intellectual disability, the most common autosomal 
trisomy, and one of the most visible and universally recognized genetic syndromes. Each year there are 
approximately 5300 babies born in the United States with Down syndrome. Within the past 25 years, the 
average lifespan for a person with Down syndrome has doubled, from 30 to 60 years. Despite this increase in 
lifespan, individuals with Down syndrome and their families face significant and changing health challenges 
with age. While all people with Down syndrome are connected by the common feature of a complete or partial 
copy of chromosome 21 (trisomy 21), there are significant physical and cognitive differences among them, 
indicating that inter-individual variability exists. 

Down syndrome is the most common genetic cause of intellectual disability, and it is associated with an 
increased prevalence of autism and epilepsy. About 75% of individuals experience cognitive decline in a 
syndrome that resembles Alzheimer’s disease but has its onset a decade or two earlier than typical 
Alzheimer’s disease. Individuals with Down syndrome also have high rates of hearing loss, eye abnormalities, 
congenital heart defects, sleep apnea, pulmonary hypertension, gastrointestinal malformations, thyroid 
disease, leukemia, and other autoimmune or immune dysregulation disorders including celiac disease. 
However, people with Down syndrome infrequently develop solid tumors such as breast or prostate cancer, 
and despite multiple risk factors for coronary artery disease and high rates of obesity, sleep apnea, and type 
1 diabetes, they rarely develop atherosclerosis or have myocardial infarctions. Understanding this unique 
combination of risk and resiliencies will inform medical advances for individuals with Down syndrome, and for 
individuals who do not have Down syndrome but share these co-occurring conditions. This FOA is one of 
several trans-NIH research initiatives created in response to Fiscal Year 2018 Omnibus Appropriations Report 
that provides NIH the opportunity to not only expand its current efforts on Down syndrome and common co-
occurring conditions also seen in the general population, but also to build integrated efforts across NIH that 
will be transformative in these areas. This initiative is known as the INCLUDE Project (Investigation of Co-
occurring conditions across the Lifespan to Understand Down syndrome), and a description of the research 
plan and its three components is available (https://www.nih.gov/include-project): 

- Component 1: Targeted, high risk-high reward, basic science studies in areas highly relevant to Down 
syndrome. 

- Component 2: Molecular snapshot of Down syndrome through a cohort study across the lifespan. 
- Component 3: Inclusive clinical trials research for co-occurring conditions in individuals with Down 

syndrome. 

This new research initiative expands many of the research objectives and opportunities previously highlighted 
in the 2014 Down Syndrome Directions: NIH Research Plan on Down Syndrome. More recent discoveries have 
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enhanced our understanding of chromosome segregation and chromosome silencing, identified certain 
proteins and neurotropic factors involved in brain development using mouse models, and uncovered the role 
of interferons in immune dysregulation, each of which have the potential to lead to development of novel 
therapies for individuals with Down syndrome, as well as broader applications. People with Down syndrome 
are often excluded from clinical research, such as trials of potentially beneficial drugs and therapeutics that 
are used to treat the same condition in the general population. There is great value in connecting people with 
Down syndrome to therapies that could improve their overall health and quality of life. And there is great 
interest in the Down syndrome community in participating in clinical research, based on experience from 
NICHD’s “DS-Connect®: The Down Syndrome Registry®,” (https://DSConnect.nih.gov), an online survey tool 
that introduces individuals with Down syndrome and their families to research opportunities. A 
comprehensive clinical cohort study with deep phenotyping and exploration of pan-‘omics will permit 
identification of biomarkers and outcomes for the co-occurring conditions in Down syndrome. Coupled with 
development of a clinical trials readiness program, and informed by basic science discoveries, this 
combination of resources could have a great impact on addressing health disparities that exist for people with 
Down syndrome and could also lead to the development of therapies to improve outcomes for those with 
and without the condition. 

Opportunity Structure: 

Purpose: 

This FOA requests research proposals to support collaborative investigative teams or individual scientists who 
propose unusually innovative research projects, which, if successful, would have a major impact in 
understanding the biology of Down syndrome and the development of new treatments for health conditions 
experienced by individuals with Down syndrome. To be considered transformative, projects must have the 
potential to create or overturn fundamental scientific paradigms through novel approaches, transform the 
way research is conducted through the development of novel tools or technologies, or lead to major 
improvements in health through the development of highly innovative therapies, diagnostic tools, or 
preventive strategies. Consistent with this focus, Transformative Research Award applications should reflect 
ideas substantially different from mainstream concepts. 

Several key features of this FOA are designed to emphasize to applicants and peer reviewers that 
Transformative Research applications are very different from conventional, investigator-initiated research 
applications. The Transformative Research application focuses on the importance of the problem, the novelty 
of the hypothesis and/or the proposed methodology, and the magnitude of the potential impact rather than 
on preliminary data or experimental details. Reviewers will be instructed to emphasize the significance and 
innovation of the application in their evaluations. Applicants and reviewers should keep the goal of the 
Transformative Research Award in mind throughout the process– to solicit and fund unusually innovative and 
potentially transformative research. 

Scope: 

The purpose of this FOA is to encourage transformative research that addresses component 1 of the INCLUDE 
project -- namely to promote targeted, high risk-high reward, basic science studies in areas highly relevant to 
Down syndrome and develop a molecular signature of Down syndrome through a cohort study across the 
lifespan. 

Applications may or may not include use of vertebrate animals or human subjects; however, clinical trials are 
not responsive to this announcement. Applications proposing studies that meet the NIH definition of clinical 
trials may be more appropriate for the companion announcement “Investigation of Co-occurring conditions 
across the Lifespan to Understand Down syndrome (R21/R33 Clinical Trials Optional)” 

Examples of Down syndrome-related research include, but are not limited to, the following: 

- Silencing the extra copy of chromosome 21 to prevent complications, including those of later life (e.g., 
Alzheimer’s disease). This has been done successfully in human cells, but not yet in mouse models. 



 
- Use of gene editing to remove triplicated genes such as the amyloid precursor protein (APP) 

 

- Exploration of the role of environmental exposures (including metabolic, toxins, etc.) in modulating 
phenotypes in animal models. 
 

- Studies to explore the use of prenatal medications to ameliorate or treat the effects of a trisomic 
conceptus in animal models in utero. 
 

- Investigations on the use of gene therapy in mouse models to modify aberrant expression of 
chromosome 21 transcripts. 
 

- Studies of the differences in dosage of genes found on chromosome 21 and the consequences of 
altering chromosome 21 on gene expression in animal models of Down syndrome. 
 

- Development of rat models of Down syndrome that more accurately reflect the complex neurological 
and behavioral phenotypes in humans. 
 

- Development of non-rodent models, particularly zebrafish and nonhuman primate models, of Down 
Syndrome that more closely reflect the complex neurological and other phenotypical features in 
humans. 
 

- Studies of brain organoids to model brain development in Down syndrome. 
 

- Characterization of the immune system dysregulation, especially the role of aberrant interferon 
signaling resulting in "interferonopathies,” in trisomy 21, to define the therapeutic value of immune-
modulatory strategies in Down syndrome. 
 

- Exploration of the role of oligodendroglial precursor cells in postnatal cortical myelination in children 
with and without Down syndrome through examination of expression of genes including OLIG1 and 
OLIG2, which map to chromosome 21; correlate these studies in animal models. 
 

- Pharmacological reversal of the enhanced long-term depression and decreased long-term 
potentiation at glutamatergic synapses seen in Down syndrome using mouse models by conversion to 
normal of the level of phosphorylation of the enzyme CAM Kinase-II 
 

- Determination of the relationship between aberrant neurotrophin signaling endosome transport in 
Alzheimer’s disease and Down syndrome and cognitive loss in both conditions. 
 

- Use of technologies developed in the BRAIN initiative to better understand brain circuitry, 
connectome, cellular quantitative geography, and the differences between the regional brain 
transcriptomes of individuals with and without Down syndrome and between individuals with 
cognitive loss due to Down syndrome or Alzheimer’s disease. 
 

- Evaluation of the genetic, epigenetic, and epidemiologic factors associated with trisomy 21 that lead 
to greatly increased risk of childhood leukemias and reduced risk for selected childhood and adult solid 
tumors. 
 

- Evaluation of genetic and epidemiologic factors associated with individuals with Down syndrome that 
lead to oral health problems such as malocclusion, increased caries, periodontal diseases and 
advanced. 



Award Information Funding Instrument: 

Grant: A support mechanism providing money, property, or both to an eligible entity to carry out an approved 
project or activity. 

Application Types Allowed: New 

The OER Glossary and the SF424 (R&R) Application Guide provide details on these application types. 

Clinical Trial? Not Allowed: Only accepting applications that do not propose clinical trials                                

Funds Available and Anticipated Number of Awards: 

The number of awards is contingent upon NIH appropriations and the submission of a sufficient number of 
meritorious applications. 

OD intends to commit $3,000,000 in FY 2019 to fund one to two multi-year awards. 

Award Budget:                                                                                                                                                 

Application budgets are not limited but need to reflect the actual needs of the proposed project.  

Award Project Period: The maximum project period is five years. 

Competitive Scope. 

Eligibility Information Eligible Applicants Eligible Organizations: 

Higher Education Institutions: 

- Public/State Controlled Institutions of Higher Education 

- Private Institutions of Higher Education 

- The following types of Higher Education Institutions are always encouraged to apply for NIH support 
as Public or Private Institutions of Higher Education: 

- Hispanic-serving Institutions 

- Historically Black Colleges and Universities (HBCUs) 

- Tribally Controlled Colleges and Universities (TCCUs) 

- Alaska Native and Native Hawaiian Serving Institutions 

- Asian American Native American Pacific Islander Serving Institutions (AANAPISIs) 

- Nonprofits Other Than Institutions of Higher Education 

- Nonprofits with 501(c)(3) IRS Status (Other than Institutions of Higher Education) 

- Nonprofits without 501(c)(3) IRS Status (Other than Institutions of Higher Education) 

For-Profit Organizations: 

- Small Businesses 

- For-Profit Organizations (Other than Small Businesses 

Governments: 

- State Governments 

- County Governments 

- City or Township Governments 

- Special District Governments 

https://grants.nih.gov/grants/guide/url_redirect.htm?id=11116


- Indian/Native American Tribal Governments (Federally Recognized) 

- Indian/Native American Tribal Governments (Other than Federally Recognized) 

- Eligible Agencies of the Federal Government 

- U.S. Territory or Possession 

Other: 

- Independent School Districts 

- Public Housing Authorities/Indian Housing Authorities 

- Native American Tribal Organizations (other than Federally recognized tribal governments) 

- Faith-based or Community-based Organizations 

- Regional Organizations 

Foreign Institutions:  
Non-domestic (non-U.S.) Entities (Foreign Institutions) are not eligible to apply  
Non-domestic (non-U.S.) components of U.S. Organizations are not eligible to apply.  
Foreign components, as defined in the NIH Grants Policy Statement, are allowed 

Timeline: 

Grant announced on 5 Feb 2019.                                                                                                                           
Deadline: 14 Mar 2019. 

Contacts: 

John L. Bowers, Ph.D 
National Institutes of Health (NIH) - United States 

- BowersJ@csr.nih.gov 

- 301-435-1725 

General Grants Information 
National Institutes of Health (NIH) - United States 

- GrantsInfo@nih.gov 

- 301-945-7573 
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