
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

     

 

 

  
 

 
  

  
 

 
 

  

 
 

 

This scanning electron microscope image shows SARS-CoV-2 (yellow), 
the virus that causes COVID-19, isolated from a patient in the United 
States, emerging from the surface of cells (pink) cultured in the lab. 
Credit: NIAID-RML 
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Executive Summary 
The National Institute of Allergy and Infectious Diseases (NIAID) at the United States (U.S.) National 
Institutes of Health (NIH) is committed to safeguarding the health of Americans and people around the 
world by accelerating research efforts to prevent, diagnose, and treat COVID-19 and characterize the 
causative agent of this disease, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). This 
NIAID Strategic Plan for COVID-19 Research 
builds on current trans-NIAID efforts to Box 1 
better understand SARS-CoV-2 pathogenesis, NIAID Strategic Plan for COVID-19 Research 
transmission, and mechanisms of protective Mission 
immunity by expanding resources and 

Conduct and support research on SARS-CoV-2 and activities that support rapid development of 
COVID-19 to accelerate the development of safe and biomedical tools to more effectively combat 
effective medical countermeasures that decrease this disease and pandemic. Given the 
disease incidence, mitigate morbidity and prevent urgency of the public health response, 
mortality.studies that inform efforts to control virus 

spread and mitigate morbidity and mortality, including therapeutic and vaccine development, are the 
priority. In addition, it is essential to develop rapid, accurate, point-of-care diagnostics—a critical asset 
to mitigating the spread of COVID-19. 

The NIAID Strategic Plan for COVID-19 Research aligns with the priorities set by U.S. Government–wide 
task forces for the development of medical countermeasures. NIAID actively participates in COVID-19 
task forces to identify opportunities, ensure open communication, encourage resource sharing, and 
avoid duplication of effort. The plan is structured around four strategic research priorities: 

1. Improve fundamental knowledge of SARS-CoV-2 and COVID-19, including studies to characterize 
the virus and how it is transmitted and understand the natural history, epidemiology, host 
immunity, disease immunopathogenesis, and the genetic, immunologic, and clinical associations 
with more severe disease outcomes. This includes accelerating the development of small and large 
animal models that replicate human disease. 

2. Support the development of diagnostics and assays, including point-of-care molecular and 
antigen-based diagnostics for identifying and isolating COVID-19 cases and serologic assays to 
better understand disease prevalence in the population. Diagnostics also will be essential for 
evaluating the effectiveness of candidate countermeasures. 

3. Characterize and test therapeutics, including identifying and evaluating repurposed drugs and 
novel broad-spectrum antivirals, virus-targeted antibody-based therapies (including plasma-derived 
intravenous immunoglobulin (IVIG) and monoclonal antibodies), and host-directed strategies to 
combat COVID-19. 

4. Develop safe and effective vaccines against SARS-CoV-2, including support of clinical trial testing. 

To accelerate research, NIAID will leverage current resources and global collaborations, including 
existing research programs and clinical trials networks. NIAID’s research response to COVID-19 will build 
on experience with diseases caused by other zoonotic coronaviruses (CoVs), including severe acute 
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respiratory syndrome (SARS) and Middle East respiratory syndrome (MERS). NIAID will pursue public-
private partnerships to facilitate the translation of research outcomes into life-saving public health 
interventions.  Working with pharmaceutical companies, NIAID has already initiated Phase 1 clinical 
trials for candidate COVID-19 vaccines and therapeutics. A concerted effort will be made to include 
minority populations, as well as at-risk and vulnerable populations, in all aspects of NIAID-sponsored 
research to address health disparities between diverse groups. Characterization of the fundamental 
virology of SARS-CoV-2 and the immunological response to infection will inform future studies and 
facilitate the development of effective medical countermeasures. With collaboration from all agencies 
within the U.S. government and other key U.S. and global partners, NIAID will rapidly disseminate these 
results so that the information can be translated into clinical practice and public health interventions to 
combat the pandemic.  As such, NIAID has already implemented open sharing of scientific data through 
publicly available websites and will continue to promote the prompt disclosure of SARS-CoV-2 and 
COVID-19 research data by the scientific community. 

Research Plan 
Priority 1: Improve fundamental knowledge of SARS-CoV-2 and COVID-19 
Developing effective medical and public health countermeasures against a newly emergent virus like 
SARS-CoV-2 will require a better understanding of the complex molecular and immune mechanisms 
underlying infection and disease. Studies that delineate the viral lifecycle and host immune responses to 
infection can lead to the identification of novel targets for intervention against SARS-CoV-2 infection and 
COVID-19. Early studies suggest that the clinical manifestations of COVID-19 can vary significantly, and 
disease severity can range from mild to critical. Thus, a detailed understanding of the clinical course of 
disease, as well as the clinical, virologic, immunological, and genetic predictors of disease severity, are 
needed. Gaps also exist in our understanding of the dynamics of disease transmission in different 
populations over time, including the role of pediatric and elderly populations in viral spread, and the 
potential seasonality of viral circulation. 

Objective 1.1: Characterize fundamental SARS-CoV-2 virology and immunological host response 
to infection 
• Support the development and distribution of reagents and viral isolates to researchers. NIAID will 

continue to support both intramural and extramural researchers by developing reagents and assays 
for virus characterization and immunological analyses. NIAID will continue to accelerate SARS-CoV-2 
research by sourcing viral isolates and clinical specimens for the research community and placing 
them in repositories to help advance research and countermeasure development. In addition, NIAID 
will place other critical 
reagents needed for assay Box 2 
development (e.g., Priority 1: Improve fundamental knowledge of SARS-CoV-

2 and COVID-19 pseudovirions and antigens) in 
publicly available repositories 
for distribution. 

• Characterize virus biology 
and immunological responses 
to disease. A comprehensive 
understanding of the 

Objective 1.1: Characterize fundamental SARS-CoV-2 virology 
and immunological host response to infection 
Objective 1.2: Evaluate disease dynamics through natural history, 
transmission, and surveillance studies 
Objective 1.3: Develop animal models that recapitulate human 
disease 
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biological processes involved in SARS-CoV-2 infection and the pathogenesis of COVID-19 are 
paramount to developing new medical countermeasures to fight the spread of disease. Building on 
prior research related to MERS and SARS coronaviruses, early studies confirmed several critical 
features of SARS-CoV-2 infection, including the primary host receptor, angiotensin converting 
enzyme 2 (ACE-2), and the structure of the virus receptor-binding domain. Studies that delineate the 
viral lifecycle and host immune responses to infection can lead to the identification of novel targets 
for intervention against SARS-CoV-2 infection and COVID-19. Understanding the function of essential 
viral proteins will be necessary for improving diagnostic and immunological assays, in vitro and in 
vivo models, and other resources needed to advance safe and effective medical countermeasure 
development. In addition, evaluating the dynamics of host-pathogen interactions at the molecular 
and cellular levels will be critical to advancing our understanding of viral pathogenesis and immune 
responses that contribute to SARS-CoV-2 infection. 

• Determine viral evolution and molecular epidemiology. With a newly emergent virus like SARS-
CoV-2, studies to characterize genetic diversity, including those that assess the potential for the 
virus to evolve and escape host immunity, are pivotal for understanding disease progression and 
transmission dynamics and may have implications for countermeasure development. Viral genomic 
analysis matched with patient clinical data will be important to identify biomarkers of virulence and 
establish paradigms of sequence diversity. In addition, evaluating viral sequence associations with 
disease outcomes, immune status, and viral replication will provide crucial data to accelerate the 
development of effective medical countermeasures. 

• Develop low-containment assays to study virus neutralization. Studies using non-infectious 
pseudovirions can be conducted in labs without BSL-3 capacity, making them an important tool to 
enhance understanding of SARS-CoV-2 infection. This capability would enable researchers without 
high-containment infrastructure to study the dynamics of virus neutralization in vitro. 

• Research into optimal public health prevention and mitigation modalities.  Clinical trials including 
family members of a COVID-19 positive individual can be devised to evaluate transmission, 
prevention, and other mitigation measures within the household.  

Objective 1.2: Evaluate disease dynamics through natural history, transmission, and surveillance 
studies 
• Characterize disease incidence through surveillance studies. Clinical manifestations of COVID-19 

can vary greatly, ranging from asymptomatic or mildly symptomatic to the development of 
pneumonia, acute respiratory distress syndrome, and even death.1 The variation in clinical 
presentation of COVID-19, combined with the challenges in diagnostic capacity, have made accurate 
initial assessments of disease incidence a formidable challenge. However, rapid point-of-care and 
point-of-need molecular tests, which became available in March 2020, will enable hospitals and 
other healthcare facilities to make informed decisions regarding patient isolation and care. Studies 
that leverage existing high-throughput diagnostic capacity along with these rapid tests will advance 
our understanding of disease incidence across the nation and will be a critical component of 
strategies to implement effective medical countermeasures. Combining these studies with broad 
serosurveillance studies across existing surveillance networks, including blood bank studies, would 

1 Wu Z and McGoogan JM. JAMA 2020 Feb 24. Epub. PMID 32091533. 
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provide a more complete picture of the scope of disease and the dynamics of infection. Detailed 
knowledge of host genetics and the human responses to infection across the lifespan will not only 
provide insights into new approaches for diagnosis, treatment, and prevention, but also may 
elucidate why individuals respond to SARS-CoV-2 in different ways. Reports to date suggest that 
COVID-19 resolves in most cases,2 implying that the immune system can keep the infection from 
progressing to severe disease in many individuals. However, additional research is needed to better 
understand why some people progress to severe disease, which will lend critical insights to medical 
countermeasure development. 

• Assess the dynamics of disease transmission. Our current understanding of COVID-19 transmission 
is limited. While recent studies have suggested timeframes for virus survival in aerosols and on 
surfaces,3 the contributions of different routes of transmission and the dynamics of animal-to-
human and human-to-human transmission remain unclear. The diverse clinical presentations of 
COVID-19, including a high prevalence of asymptomatic cases, add further complexity to 
understanding transmission dynamics. Providing a clearer picture of the natural history of viral 
shedding is a priority, both in acute cases and in asymptomatic infection. Given the challenges of 
accurately diagnosing asymptomatic individuals because they do not present for treatment, 
determining the role they play in transmission would provide valuable insights. Elucidating the role 
of pediatric cases in the spread of SARS-CoV-2 is particularly important. Although pediatric COVID-19 
cases are generally asymptomatic or have less severe clinical manifestations than those of adults, 
the role that children play in spreading the virus is unknown. Additionally, studies to identify 
potential animal reservoirs and better understand transmission from animals to humans are a 
research priority, as these reservoirs may lead to future virus introductions and re-emergence of 
disease in humans. Virus transmission depends on a complex interplay of host, viral, and 
environmental factors that contribute to disease incidence and spread. Identifying the factors that 
maintain the disease transmission cycle is critical to developing effective medical countermeasures 
and public health interventions that will prevent future pandemics. 

• Determine disease progression through natural history studies. Delineating the natural history of 
COVID-19 will inform immunopathogenesis, viral tropisms and length of shedding, immune 
phenotypes, and both protective immunity and host susceptibility. Disease assessment using 
longitudinal cohort studies, including among high-risk populations such as healthcare workers and 
the elderly, are important to better understand disease pathogenesis and immune responses to 
infection. Biomarkers identified from these studies may provide valuable insights into predictors of 
disease severity. 

Objective 1.3: Develop animal models that recapitulate human disease 
• Develop small and large animal models that replicate SARS-CoV-2 pathogenesis. Developing 

animal models that recapitulate human disease is a vital early step toward understanding disease 
pathogenesis and testing the efficacy of medical countermeasures. Small animal models enable 
rapid, scalable analyses that are particularly valuable for screening countermeasure candidates for 
efficacy and addressing issues concerning vaccine-induced immune enhancement. Among the small 
animal models being tested, transgenic mice expressing the human ACE-2 receptor are a promising 
candidate. In parallel, development and characterization of large animal models, including non-
human primates (NHPs) that mimic human COVID-19, are a pivotal step to advance promising 

2 ibid. 
3 van Doremalen N et al. N Engl J Med 2020 Mar 17. Epub. PMID 32182409. 
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countermeasure candidates. Previous experience with related coronavirus diseases such as MERS 
and SARS suggests that replicating human disease, particularly its more severe manifestations, in an 
animal model may be challenging. Fundamental research assessing animal models ranging from 
mice to NHPs is already underway. NIAID will continue to support the development of small and 
large animal model candidates to better understand this emerging infection and investigate optimal 
ways to treat and prevent COVID-19. NIAID also will ensure that validated animal models are made 
available to the scientific community for evaluating priority countermeasures. 

Priority 2: Support the development of diagnostics and assays 
Availability of rapid, accurate Food and Drug Administration (FDA)-cleared or authorized diagnostics will 
increase testing capacity and are critical for identifying and rapidly isolating cases, tracking spread of the 
virus, managing patient care, and supporting clinical trials. Molecular tests specifically designed to 
detect SARS-Cov-2 RNA in clinical samples are able to detect low levels of pathogen in clinical samples 
and offer robust specificity in differentiating SARS-CoV-2 from other related viruses. Continuing to 
improve the speed and accuracy of molecular and antigen-based diagnostics and making them available 
at point- of-care will be paramount to accelerating the ability to mitigate disease spread in the current 
outbreak and any future outbreaks. The development of serologic assays would further bolster 
surveillance efforts, including the ability to identify individuals who may have resolved prior infection 
with SARS-CoV-2.  

Objective 2.1: Accelerate the development and evaluation of diagnostic platforms 
• Support the development, characterization and availability of reagents for diagnostic validation. 

NIAID will support this effort 
Box 3  through the development 

and testing of reagents for Priority 2: Support the development of diagnostics and 
diagnostic validation that will assays 
be made available through Objective 2.1: Accelerate the development and evaluation of 
NIAID-sponsored diagnostic platforms 
repositories. Objective 2.2: Develop assays to increase understanding of 

infection and disease incidence 
• Support the development of 

new rapid diagnostics. NIAID will provide funding to support the development of new rapid 
diagnostics, including molecular tests and novel antigen detection tests with improved sensitivity, if 
deemed feasible based on natural history studies. 

• Support the evaluation of promising diagnostics. In some cases, stakeholders that develop 
potential diagnostic tests do not have the infrastructure needed to rigorously validate those tests 
against clinical samples. NIAID will support the testing of promising diagnostics and provide the 
capacity for evaluating them with live virus samples using our biocontainment laboratories. 

Objective 2.2: Develop assays to increase understanding of infection and disease incidence 
• Develop and validate SARS-CoV-2 serological assays. Serological tests, which detect host antibodies 

to infectious agents, do not detect the presence of a pathogen directly but can be used as a 
surrogate marker of infection. Developing more effective serologic tests would help provide 
information on the extent of asymptomatic infections and cumulative disease incidence, for 
example through serosurveillance studies. NIAID, with the Centers for Disease Control and 
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Prevention and the FDA, is developing tests that identify antibodies to SARS-CoV-2 proteins to 
determine seroprevalence rates and potentially help distinguish antibody responses in individuals 
receiving vaccines. NIAID will support the development and validation of additional serological 
assays for serosurveillance studies and as tools for testing the efficacy of promising vaccine or 
therapeutic candidates. 

Priority 3: Characterize and test therapeutics 
Currently, there are no FDA-approved or licensed therapeutics specific for coronaviruses. While 
traditional development pathways for therapeutics can take years, the urgency of the current outbreak 
underscores the need for rapid development and testing of promising therapeutics. Possible avenues for 
developing therapeutics include the evaluation of broad-spectrum antiviral agents (antivirals) that have 
shown promise for other coronaviruses and the identification of novel monoclonal antibodies (mAbs). For 
broad-spectrum antivirals, Phase 2/2b testing of the RNA polymerase inhibitor developed by Gilead, 
remdesivir, is already underway. Additional studies will be critical to identify promising therapeutic 
candidates and to advance them through clinical trial testing. To optimize findings during the pandemic, 
multiple clinical trials will be conducted in parallel among various populations, including both inpatient 
and outpatient studies. 

Objective 3.1: Identify promising candidates with activity against SARS-CoV-2 
• Screen protease inhibitor and nucleotide analogue class agents and other small molecules with 

documented activity against other coronaviruses SARS-CoV-2. Screening drugs that are already 
licensed by the FDA for other indications and might be efficacious against SARS-CoV-2 infection may 
provide a route to identifying a therapeutic for use in the current pandemic. Broad-spectrum 
antivirals that are already FDA approved or in clinical development for other indications—including 
those previously targeting SARS-CoV-1 and MERS CoV—can be evaluated for their potential activity 
against SARS-CoV-2 infections. Approved therapeutics for other infectious diseases also are being 
evaluated as possible treatments for COVID-19. By leveraging their existing efficacy, safety, and 
manufacturability data, the time to development and production can be reduced. NIAID also will 
continue working with partners to screen compound libraries for potential activity against SARS-
CoV-2. For these studies, priority will be given to compounds based on in vitro screening data and 
the existence of human 
safety data. Box 4 

Priority 3: Characterize and test therapeutics 
• Identify viral targets for Objective 3.1: Identify promising candidates with activity against 

therapeutic development. SARS-CoV-2 
Advances in structural biology Objective 3.2: Conduct treatment studies to advance high-priority 
technology enable therapeutic candidates 
researchers to map key viral 
structures at an 
unprecedented level. The Structural Genomics Centers for Infectious Diseases (SGCID) apply state-
of-the-art, high-throughput technologies and methodologies, including computational modeling, x-
ray crystallography, nuclear magnetic resonance imaging, and cryogenic electron microscopy, to 
experimentally characterize the three dimensional atomic structure of proteins that play an 
important biological role in human pathogens and infectious diseases. NIAID will continue to 
support use of this powerful technology to identify viral targets of SARS-CoV-2 for therapeutics or 
vaccines. 
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• Identify novel mAbs for use as therapy or prophylaxis. Data from early studies indicate that well-
characterized convalescent plasma may provide a treatment benefit in COVID-19.4 Therefore, IVIG 
derived from convalescent plasma may also hold promise for treatment. Moreover, peripheral blood 
mononuclear cells and plasma are being used to identify novel neutralizing antibodies. Through 
collaborations with structural biologists, binding properties can be quickly assessed. Paired with 
assessment of neutralization activity, the most promising mAbs will be identified for further 
characterization in animal models and human trials. 

Objective 3.2: Conduct treatment studies to advance high-priority therapeutic candidates 
• Characterize and evaluate host-directed strategies for treatment of disease. Experience with other 

coronaviruses indicates that infection of the respiratory tract is rapid and damage is primarily 
mediated by the host inflammatory response.5 These conditions may make it difficult to modify 
COVID-19 with pathogen-directed therapeutics. Instead, host-directed strategies that target the 
immune response may exert a beneficial therapeutic effect. Host-directed strategies, including 
immune-modulating agents, will be investigated as potential therapeutic candidates. 

• Conduct clinical trials to demonstrate safety and efficacy of lead therapeutic candidates. Many 
potential therapeutic candidates have been identified and are being tested in clinical trials. 
o In March 2020, NIAID launched a multicenter, adaptive, randomized controlled clinical trial to 

evaluate the safety and efficacy of the investigational antiviral drug remdesivir (GS-5734) for the 
treatment of COVID-19 in hospitalized adults with laboratory-confirmed SARS-CoV-2 infection 
and evidence of lung involvement. The trial builds on recent studies by NIAID scientists showing 
that remdesivir can improve the disease course in rhesus macaques when administered 
promptly after viral challenge with the MERS CoV.6 The trial is also adaptive, allowing for 
additional arms should other therapeutics warrant assessment for efficacy. 

o NIAID is finalizing the protocol for the Big Effect Trial (BET), in which putative therapeutics that 
have existing human data and are readily available will be tested in patients hospitalized with 
lower respiratory tract disease. Each potential intervention will be given to approximately 75 
patients and evaluated for mitigating disease symptoms. Candidate therapeutics that meet the 
criteria in this initial study will be further evaluated in larger clinical trials for which the 
infrastructure is already in place. 

o As mentioned above, identification of novel mAbs for therapy or prophylaxis is another strategic 
priority. These mAbs should be safe, highly effective, amenable to fast manufacturing, and easy 
to administer. They will be tested in clinical trials to develop immunotherapies for the 
prevention and early treatment of COVID-19, potentially in high-risk populations including 
healthcare workers. 

• Conduct outpatient studies for mild COVID-19 cases. In cases of mild COVID-19 that do not require 
hospitalization, outpatient studies could be extremely valuable for testing promising, orally 
administered FDA-approved drugs that have existing safety data. The antiviral activity of 
hydroxychloroquine and azithromycin against SARS-CoV-2 has been the focus of many early 

4 Roback JD and Guarner J. JAMA 2020 Mar 27. Epub. 32219429. 
5 Newton AH et al. Semin Immunopathol. 2016;38(4):471-82. PMID 26965109. 
6 de Wit E et al. Proc Natl Acad Sci USA 2020;117(12):6771-6. PMID 32054787. 
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therapeutic studies.7,8,9 Testing of these and other candidates, including protease inhibitors and 
other molecules, in outpatient studies may provide critical efficacy data and could identify an 
existing drug or drug combination that is safe and effective against COVID-19. 

• Conduct outpatient studies in high-risk populations. High-risk populations, including health care 
workers, the elderly or individuals with chronic conditions, are a critical target for the development 
of therapeutics. Conducting studies in patients with mild cases of COVID-19 among these high-risk 
groups would be of interest for identifying the benefits of early treatment strategies to mitigate the 
impact of infection. Therapeutic candidates that have once a day dosing could also be considered for 
pre-exposure prophylaxis (PrEP) in some of these populations. 

Priority 4: Develop safe and effective vaccines against SARS-CoV-2 
Developing a safe and effective SARS-CoV-2 vaccine is a priority for preventing future outbreaks of the 
virus. As vaccine candidates for MERS-CoV, SARS-CoV-1 and other coronaviruses have previously been 
developed, NIAID investigators and the scientific community are well poised to use similar approaches in 
the current pandemic. NIAID will leverage its broad intramural and extramural infrastructure to advance 
vaccine candidates through Phase 1 safety and dosing clinical trials, with considerations for Phase 2/2b 
clinical trials for the most promising candidates. 

Objective 4.1: Advance promising vaccine candidates through clinical trial testing 
• Conduct a Phase 1 clinical trial of (mRNA) platform candidate mRNA-1273. Given the urgency of 

the response effort to develop a safe and effective vaccine, NIAID is prioritizing promising vaccine 
candidates that can be rapidly produced and tested. NIAID, in collaboration with the biotechnology 
company Moderna, is conducting a Phase 1 clinical trial of a vaccine candidate that uses a 
messenger RNA (mRNA) vaccine platform expressing a NIAID-designed recombinant spike protein of 
SARS-CoV-2. The trial is being conducted at NIAID-funded clinical research sites, with the first 
enrolled individual receiving the vaccine on March 16, 2020.  

• Prepare for a pivotal Phase 2/2b clinical trial of candidate mRNA-1273. Preparing for the 
likelihood of a seasonal recurrence of SARS-CoV-2 is imperative to the public health response. 
Given the theoretical risk of vaccine-enhanced respiratory disease, large Phase 2 trials are unlikely to 
launch until this possibility is evaluated in animal models. Planning for those animal studies is 
underway, and, assuming favorable results, a Phase 2/2b study could be launched later in 2020. This 
represents a historically fast timeline for the development and testing of a vaccine candidate. 
Additionally, these studies will provide information on correlates of immunity that will help 
accelerate the advancement of other vaccine candidates. If the mRNA-1273 vaccine candidate 
shows protection against SARS-CoV-2 infection in a Phase 2/2b trial, NIAID will work with 
government partners to ensure that the vaccine is manufactured in sufficient quantities to allow 
prompt distribution to those at highest risk of acquiring disease. 

7 Gautret P et al. Int J Antimicrob Agents. 2020 Mar 20:105949. Epub. PMID 32205204. 
8 Molina JM et al. 2020 Med Mal Infect. 2020 Mar 30. pii:S0399-077X(20)30085-8. Epub. PMID 32240719. 
9 Chen Z et al. medRxiv 2020:2020.03.22.20040758. 
https://www.medrxiv.org/content/10.1101/2020.03.22.20040758v2 
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• Investigate additional Box 5. 
candidates through NIAID Priority 4: Develop safe and effective vaccines against 
vaccine programs. Although SARS-CoV-2 
promising candidates may Objective 4.1: Advance promising vaccine candidates through 
show efficacy in preclinical clinical trial testing 
studies, many do not Objective 4.2: Advance vaccine development through assay and 
translate into effective reagent development 
vaccines in clinical trials. Objective 4.3: Advance vaccine development through adjuvant 
Therefore, it is crucial to characterization and development 
support multiple promising 
preclinical candidates in the research and development pipeline. To that end, NIAID is advancing 
multiple additional SARS-CoV-2 vaccine candidates through its Rocky Mountain Laboratories (RML), 
including approaches that have shown promise against coronaviruses that cause SARS and MERS. 
Building on previous research to develop a MERS-CoV vaccine, scientists at RML are collaborating 
with Oxford University investigators to develop a SARS-CoV-2 vaccine that uses a chimpanzee 
adenovirus vector. RML investigators also are partnering with the biopharmaceutical company 
CureVac on an mRNA vaccine candidate and collaborating with the University of Washington on a 
universal coronavirus vaccine development. By leveraging its extensive expertise and research 
infrastructure, NIAID will continue working with partners and collaborators to advance promising 
SARS-CoV-2 vaccine candidates. 

• Leverage existing vaccine approaches to target SARS-CoV-2. NIAID is pursuing multiple strategies to 
develop a COVID-19 vaccine. Building on past research on emerging pathogens, especially MERS-CoV 
and SARS-CoV-1 (the virus that causes SARS), NIAID is using previously developed vaccine platforms 
to rapidly assess the potential of SARS-CoV-2 vaccine candidates. This approach has already resulted 
in several promising strategies that may be leveraged for SARS-CoV-2, including vaccination using 
recombinant spike protein, chimpanzee adenovirus vaccine vector, virus-like particles, and live 
attenuated virus. In addition, NIAID is funding the development of novel vaccine candidates that will 
be efficacious across the lifespan, including in the elderly. 

Objective 4.2: Advance vaccine development through assay and reagent development 
• Develop critical reagents to support vaccine development. Appropriate tools are needed to identify 

the most promising vaccine candidates and advance the development of lead candidates as rapidly 
as possible. To accelerate the vaccine pipeline, NIAID is generating master and working SARS-CoV-2 
virus stocks and other reagents critical for developing SARS-CoV-2 immune assays, developing 
quantitative tests for characterizing SARS-CoV2 assay material, developing a quantitative SARS-CoV-
2-specific ELISA, developing virus-specific neutralization assays, and developing quantitative assays 
for assessing SARS-CoV-2 viral load. 

Objective 4.3: Advance vaccine development through adjuvant characterization and 
development 
• Provide adjuvants to support vaccine development. Adjuvants are vaccine components that 

improve vaccine efficacy by inducing long-lived protective immunity. Selection of appropriate 
adjuvants is crucial for developing safe and effective vaccines. NIAID is working with multiple 
collaborators to provide adjuvants to the research community for use in SARS-CoV-2 vaccine 
candidates. These adjuvants are at various stages of development and include compounds that 
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specifically improve vaccine efficacy in elderly individuals or modulate host immunity toward 
protective responses while limiting or preventing harmful inflammatory responses. 

Conclusion 
The sudden emergence and rapid global spread of the novel coronavirus SARS-CoV-2 has created a 
daunting public health challenge. To address this challenge, NIAID is focusing its considerable expertise 
and emerging infectious disease resources to facilitate the development of medical countermeasures 
including diagnostics, therapeutics, and vaccines. The resulting discoveries will not only help mitigate 
the current pandemic, but also inform prevention, diagnosis, and treatment of future emerging 
infectious diseases. 

A comprehensive strategy requires a coordinated effort among governmental, academic, private, and 
community-based organizations. The NIAID Strategic Plan for COVID-19 Research defines the areas of 
COVID-19 research within the NIAID mission and outlines the institute’s research priorities and goals. 
This strategic plan builds on many other national efforts and represents a commitment from multiple 
U.S. government agencies to improve coordination of COVID-19 research and discovery efforts and the 
development of medical countermeasures. 
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