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ABSTRACT Although the COVID-19 pandemic is caused by a single virus, the rest of
the human microbiome appears to be involved in the disease and could influence
vaccine responses while offering opportunities for microbiome-directed therapeutics.
The newly formed Microbiome Centers Consortium (MCC) surveyed its membership
and identified four ways to leverage the strengths and experience of microbiome cen-
ters in the response to the COVID-19 pandemic. To meet these needs, the MCC will
provide a platform to coordinate clinical and environmental research, assist with prac-
tical obstacles, and help communicate the connections between the microbiome and
COVID-19. We ask that microbiome researchers join us in these efforts to address the
ongoing pandemic.
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he COVID-19 pandemic is a once-in-a-century public health crisis, currently having

infected 52 million people worldwide and resulting in more than 1.3 million
deaths. Although caused by a single microbe (the SARS-CoV-2 virus), COVID-19 is likely
influenced by the rest of the microbiome as evidenced by gastrointestinal manifesta-
tions, viral persistence in the gut, and risk factors associated with gut microbiome dys-
biosis (1-3). Responding to this pandemic requires coordination. The Microbiome
Centers Consortium (MCC) is a research network of academic microbiome centers,
whose goal is to share strategies and accelerate knowledge transfer to promote the
holistic study of microbiomes (4). The MCC hopes to leverage the strengths and experi-
ence of microbiome centers around the United States to help with the COVID-19
response, including coordinating availability of equipment, optimizing and testing
protocols, advice on obtaining ethical (e.g., IRB) and regulatory (e.g., Emergency
Use Authorization [EUA]) approval, and training personnel. Microbiome researchers
also have the potential to help uncover the basic biology underlying SARS-CoV-2
host interactions and the development and treatment of COVID-19 disease. This is
especially relevant in populations with higher levels of comorbidities for COVID-19
known to be linked to the microbiome, including diabetes, obesity, cardiovascular
disease, and respiratory illnesses (1, 5, 6). The association between microbiome charac-
teristics and therapeutic or vaccine responses is another area in which microbiome
research could impact how we emerge from the pandemic. Our effort aims to coordinate
and assist with practical obstacles as well, since many of our members are struggling with
similar challenges (e.g., CLIA certification, IRB approval, and access to samples). In initial dis-
cussions among MCC participants and an online survey distributed to our members and
their colleagues, we have identified at least four ways in which we can contribute.

(i) Coordinate research efforts that focus on how the human microbiome
might be involved in or affected by SARS-CoV-2 infection and/or COVID-19 dis-
ease (3, 7, 8). This might also include the development of microbiome-directed thera-
peutics to prevent or treat COVID-19 (9, 10). Many groups are currently limited by sam-
ple availability, due to difficulties in obtaining samples for microbiome analyses and
fluctuations in infection numbers. Indeed, there is a strong willingness within our field
to collaborate at this critical time. Resolving this bottleneck will greatly increase
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progress. Survey data from 26 MCC centers revealed that most (85%) survey respond-
ents are involved in clinical studies and expressed interest in collaborating on shared
samples. To start, the MCC is maintaining a web registry of ongoing SARS-CoV-2 proj-
ects that involve microbiome sampling (e.g., stool, saliva, and mucosa) and microbiota-
directed interventions (e.g., probiotics and prebiotics) so that researchers can collabo-
rate (microbiomecenters.org). Our members are also converging on similar obstacles
and therefore can begin to make key recommendations for future studies. For instance,
it is important to establish clinical studies so that human-subject approval documents
and consent forms contain language that allows sharing specimens with other sites for
future microbiome studies and a procedure for deidentification of subjects to reduce
difficulties associated with confidentiality (e.g., HIPAA). The latter is particularly impor-
tant in cases in which SARS-CoV-2 status or other Protected Health Information will be
obtained. Another important consideration is translation of consent forms into appro-
priate languages for recruitment, especially in regions enriched for non-English-speak-
ing populations. We call on microbiome researchers—even those not yet involved in
SARS-CoV-2 research—to help coordinate research in their institutions to assess the
importance of the SARS-CoV-2/microbiome nexus in various contexts.

(ii) Coordinate efforts to help with regulatory lab extensions for clinical test-
ing. Many of our centers have extensive expertise in nucleic acid extraction and high-
throughput methods that could be helpful to others. The regulations guiding this vary
considerably by jurisdiction in the United States. In some locations, asymptomatic
screening can be conducted purely on a research basis, although typically results can-
not be returned to individuals, which decreases participation. In some states, research
labs can apply to conduct clinical tests directly, in others they can operate under exten-
sion of the CLIA (Clinical Laboratory Improvement Amendments) license of an existing
lab at the same address or even at a different address within the same institution, and
in others they must apply for their own license. Complying with such rules is an ardu-
ous process, but not impossible, even for research labs with no prior clinical experi-
ence. The MCC will help to connect researchers with other groups that have already
overcome these obstacles.

(iii) Coordinate efforts for nonclinical research that tracks SARS-CoV-2. Nonclinical
SARS-CoV-2 research involves environmental samples from sewage and the built envi-
ronment—samples for which many microbiome centers already have experience.
SARS-CoV-2 monitoring in public spaces such as schools, universities, and military envi-
ronments will continue to be important even after we deploy vaccines. Environmental
studies typically do not fall under the auspices of human-subject/CLIA rules and may
provide a far more feasible way for most microbiome centers to be involved in relevant
research. Ongoing studies are evenly split between sampling sewage and the built
environment, but surprisingly, fewer centers seem to be involved in these studies (54%
of our survey respondents) than in clinical ones (85%), suggesting a large capacity for
growth in this area. The growing SARS-CoV-2 wastewater-based epidemiology group
has vibrant Slack and protocols.io hubs (https://www.covid19wbec.org/) enabling
active resource sharing and method development. In addition, building on expertise in
built environment microbiology (e.g., the Sloan Microbiology of the Built Environment
network, which includes many MCC members) leverages a wealth of experience in
low-biomass sampling, nucleic acid extraction, and careful controls. Studies of human-
associated samples including cell phones, used masks, etc., fall into the same category
and could be useful for defining procedures for disinfection. We encourage our com-
munity to apply their expertise to these types of studies and to share their protocols
moving forward.

(iv) Aid in communication with the public. A goal of the MCC moving forward is
to help sort through the “hope versus hype” of microbiome science for the public.
Microbiome researchers can communicate the connections (or not) between the
microbiome and COVID-19, and MCC members are committed to making themselves
available to help translate this research. We also ask for help in gathering relevant
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studies for our continuously updated website, to direct researchers and the public to
relevant studies and ongoing efforts.

In sum, we invite additional sites to join the MCC, and together as a community to
help build the science base and workforce, to address not only this once-in-a-century
pandemic but future ones. Connect with us on Slack (MCC-COVID on slack.com), on the
web (microbiomecenters.org), and via email (microbiomecenters@gmail.com) to connect
to other researchers, help answer questions, and share strategies and protocols.

ACKNOWLEDGMENTS

The Microbiome Centers Consortium COVID Committee includes the following
people: Zaid Abdo, Colorado State University; Martin J. Blaser, Rutgers University; Jack
A. Gilbert, University of California, San Diego; Rob Knight, University of California, San
Diego; Catherine Lozupone, University of Colorado, Anschutz; Kendra Maas, University
of Connecticut; Jennifer B. H. Martiny, University of California, Irvine; Jessica Metcalf,
Colorado State University; Barbara Methe, University of Pittsburgh; Nigel Mouncey, DOE
Joint Genome Institute; Noel T. Mueller, Johns Hopkins University; John Rawls, Duke
University; Anthony D. Sung, Duke University; Katrine Whiteson, University of California,

mSystems’

Irvine; Liping Zhao, Rutgers University.

REFERENCES

1.

Centers for Disease Control and Prevention. 2020. Coronavirus disease
2019 (COVID-19). People with certain medical conditions. https://www
.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with
-medical-conditions.html. Accessed 28 September 2020.

. Xiao F, Tang M, Zheng X, Liu Y, Li X, Shan H. 2020. Evidence for gastroin-

testinal infection of SARS-CoV-2. Gastroenterology 158:1831-1833.e3.
https://doi.org/10.1053/j.gastro.2020.02.055.

. GuS, ChenY,WuZ, ChenY, Gao H, Lv L, Guo F, Zhang X, Luo R, Huang C,

Lu H, Zheng B, Zhang J, Yan R, Zhang H, Jiang H, Xu Q, Guo J, Gong Y,
Tang L, Li L. 2020. Alterations of the gut microbiota in patients with
COVID-19 or HINT influenza. Clin Infect Dis https://doi.org/10.1093/cid/
ciaa709.

. Martiny JBH, Whiteson KL, Bohannan BJM, David LA, Hynson NA, McFall-

Ngai M, Rawls JF, Schmidt TM, Abdo Z, Blaser MJ, Bordenstein S, Brechot
C, Bull CT, Dorrestein P, Eisen JA, Garcia-Pichel F, Gilbert J, Hofmockel KS,
Holtz ML, Knight R, Mark Welch DB, McDonald D, Methe B, Mouncey NJ,
Mueller NT, Pfister CA, Proctor L, Sachs JL. 2020. The emergence of micro-
biome centres. Nat Microbiol 5:2-3. https://doi.org/10.1038/s41564-019
-0644-x.

. Apicella M, Campopiano MC, Mantuano M, Mazoni L, Coppelli A, Del

Prato S. 2020. COVID-19 in people with diabetes: understanding the rea-
sons for worse outcomes. Lancet Diabetes Endocrinol 8:782-792. https://
doi.org/10.1016/52213-8587(20)30238-2.

November/December 2020 Volume 5 Issue 6 €00999-20

. Popkin BM, Du S, Green WD, Beck MA, Algaith T, Herbst CH, Alsukait RF,

Alluhidan M, Alazemi N, Shekar M. 2020. Individuals with obesity and
COVID-19: a global perspective on the epidemiology and biological rela-
tionships. Obes Rev 21:13128. https://doi.org/10.1111/0br.13128.

. van der Lelie D, Taghavi S. 2020. COVID-19 and the gut microbiome: more

than a gut feeling. mSystems 5:¢00453-20. https://doi.org/10.1128/mSystems
.00453-20.

. Zuo T, Zhang F, Lui GCY, Yeoh YK, Li AYL, Zhan H, Wan Y, Chung ACK,

Cheung CP, Chen N, Lai CKC, Chen Z, Tso EYK, Fung KSC, Chan V, Ling L,
Joynt G, Hui DSC, Chan FKL, Chan PKS, Ng SC. 2020. Alterations in gut
microbiota of patients with COVID-19 during time of hospitalization. Gastro-
enterology 159:944-955.e8. https://doi.org/10.1053/j.gastro.2020.05.048.

. Baud D, Dimopoulou Agri V, Gibson GR, Reid G, Giannoni E. 2020. Using

probiotics to flatten the curve of coronavirus disease COVID-2019 pan-
demic. Front Public Health 8:186. https://doi.org/10.3389/fpubh.2020.00186.

. d’Ettorre G, Ceccarelli G, Marazzato M, Campagna G, Pinacchio C,

Alessandri F, Ruberto F, Rossi G, Celani L, Scagnolari C, Mastropietro C,
Trinchieri V, Recchia GE, Mauro V, Antonelli G, Pugliese F, Mastroianni CM.
2020. Challenges in the management of SARS-CoV2 infection: the role of
oral bacteriotherapy as complementary therapeutic strategy to avoid the
progression of COVID-19. Front Med 7:389. https://doi.org/10.3389/fmed
.2020.00389.

msystems.asm.org 3


mailto:
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://doi.org/10.1053/j.gastro.2020.02.055
https://doi.org/10.1093/cid/ciaa709
https://doi.org/10.1093/cid/ciaa709
https://doi.org/10.1038/s41564-019-0644-x
https://doi.org/10.1038/s41564-019-0644-x
https://doi.org/10.1016/S2213-8587(20)30238-2
https://doi.org/10.1016/S2213-8587(20)30238-2
https://doi.org/10.1111/obr.13128
https://doi.org/10.1128/mSystems.00453-20
https://doi.org/10.1128/mSystems.00453-20
https://doi.org/10.1053/j.gastro.2020.05.048
https://doi.org/10.3389/fpubh.2020.00186
https://doi.org/10.3389/fmed.2020.00389
https://doi.org/10.3389/fmed.2020.00389
https://msystems.asm.org

	ACKNOWLEDGMENTS
	REFERENCES

