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B. ACCOMPLISHMENTS

B.1 WHAT ARE THE MAJOR GOALS OF THE PROJECT?

Zoonotic coronaviruses are a significant threat to global health, as demonstrated with the emergence of severe acute respiratory
syndrome coronavirus (SARS-CoV) in 2002, and the recent emergence Middle East Respiratory Syndrome (MERS-CoV). The wildlife
reservoirs of SARS-CoV were identified by our group as bat species, and since then hundreds of novel bat-CoVs have been discovered
(including >260 by our group). These, and other wildlife species, are hunted, traded, butchered and consumed across Asia, creating a
largescale human-wildlife interface, and high risk of future emergence of novel CoVs.

To understand the risk of zoonotic CoV emergence, we propose to examine 1) the transmission dynamics of bat-CoVs across the
human-wildlife interface, and 2) how this process is affected by CoV evolutionary potential, and how it might force CoV evolution. We will
assess the nature and frequency of contact among animals and people in two critical human-animal interfaces: live animal markets in
China and people who are highly exposed to bats in rural China. In the markets we hypothesize that viral emergence may be accelerated
by heightened mixing of host species leading to viral evolution, and high potential for contact with humans. In this study, we propose
three specific aims and will screen free ranging and captive bats in China for known and novel coronaviruses; screen people who have
high occupational exposure to bats and other wildlife; and examine the genetics and receptor binding properties of novel bat-CoVs we
have already identified and those we will discover. We will then use ecological and evolutionary analyses and predictive mathematical
models to examine the risk of future bat-CoV spillover to humans. This work will follow 3 specific aims:

Specific Aim 1: Assessment of CoV spillover potential at high risk human-wildlife interfaces. We will examine if: 1) wildlife markets in
China provide enhanced capacity for bat-CoVs to infect other hosts, either via evolutionary adaptation or recombination; 2) the import of
animals from throughout Southeast Asia introduces a higher genetic diversity of mammalian CoVs in market systems compared to within
intact ecosystems of China and Southeast Asia; We will interview people about the nature and frequency of contact with bats and other
wildlife; collect blood samples from people highly exposed to wildlife; and collect a full range of clinical samples from bats and other
mammals in the wild and in wetmarkets; and screen these for CoVs using serological and molecular assays.

Specific Aim 2: Receptor evolution, host range and predictive modeling of bat-CoV emergence risk. We propose two competing
hypotheses: 1) CoV host-range in bats and other mammals is limited by the

phylogenetic relatedness of bats and evolutionary conservation of CoV receptors; 2) CoV host-range is limited by geographic and
ecological opportunity for contact between species so that the wildlife trade disrupts the ‘natural’ co-phylogeny, facilitates spillover and
promotes viral evolution. We will develop CoV phylogenies from sequence data collected previously by our group, and in the proposed
study, as well as from Genbank. We will examine co-evolutionary congruence of bat-CoVs and their hosts using both functional
(receptor) and neutral genes. We will predict host-range in unsampled species using a generalizable model of host and viral ecological
and phylogenetic traits to explain patterns of viral sharing between species. We will test for positive selection in market vs. wild-sampled
viruses, and use data to parameterize mathematical models that predict CoV evolutionary and transmission dynamics. We will then
examine scenarios of how CoVs with different transmissibility would likely emerge in wildlife markets.

Specific Aim 3: Testing predictions of CoV inter-species transmission. We will test our models of host range (i.e. emergence potential)
experimentally using reverse genetics, pseudovirus and receptor binding assays, and virus infection experiments in cell culture and
humanized mice. With bat-CoVs that we’ve isolated or sequenced, and using live virus or pseudovirus infection in cells of different origin
or expressing different receptor molecules, we will assess potential for each isolated virus and those with receptor binding site sequence,
to spill over. We will do this by sequencing the spike (or other receptor binding/fusion) protein genes from all our bat-CoVs, creating
mutants to identify how significantly each would need to evolve to use ACE2, CD26/DPP4 (MERS-CaoV receptor) or other potential CoV
receptors. We will then use receptor-mutant pseudovirus binding assays, in vitro studies in bat, primate, human and other species’ cell
lines, and with humanized mice where particularly interesting viruses are identified phylogenetically, or isolated. These tests will provide
public health-relevant data, and also iteratively improve our predictive model to better target bat species and CoV's during our field
studies to obtain bat-CoV strains of the greatest interest for understanding the mechanisms of cross-species transmission.

B.1.a Have the major goals changed since the initial competing award or previous report?

No

B.2 WHAT WAS ACCOMPLISHED UNDER THESE GOALS?
File uploaded: 5R01AI110964-04.pdf

B.3 COMPETITIVE REVISIONS/ADMINISTRATIVE SUPPLEMENTS
For this reporting period, is there one or more Revision/Supplement associated with this award for which reporting is required?

No

B.4 WHAT OPPORTUNITIES FOR TRAINING AND PROFESSIONAL DEVELOPMENT HAS THE PROJECT PROVIDED?
File uploaded: 5R01AI110964-04 Professional Development.pdf
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B.5 HOW HAVE THE RESULTS BEEN DISSEMINATED TO COMMUNITIES OF INTEREST?

1.Conference and University Lectures: Pl Daszak, and Co-investigators Shi, Epstein, Olival, and Zhang gave invited University and
Conference lectures including Avoiding Catastrophe Meeting at Concordia Univ., Harvard Univ. Columbia Univ., National Academy of
Sciences, World Humanitarian Summit in Turkey, NEIDL Symposium in Boston, Global Pandemic Policy Summit at Texas A&M Univ.,
One Health EcoHealth Congress in Australia, WHO briefing, Rockefeller Planetary Health meeting, 17th International Bats Conference,
China National Global Virome Project Initiative Meeting, and others that included specific discussion of the current project and results.

2.Agency and other briefings: Pl Daszak and Co-investigator Shi introduced this project to potential collaborators within Rockefeller
Foundation, WHO, FAQ, International Collaboration Bureau of Chinese Academy of Sciences, Beijing Genomic Institute, National Natura
Science Foundation of China, Institute of Pathogen Biology, Chinese Academy of Medical Science & Peking Union Medical College, and
Chinese CDC.

3.Public outreach: Pl Daszak and Co-investigator Shi presented this work to members of NSF, NIH, U.S. CDC, the State of Forestry
Administration of China, and the general public at the China National Virome Project Initiative Meeting hosted by Chinese CDC and
Chinese Academy of Sciences (2017); Co-investigator Olival presented this work at the NYC Medtech Forum to the public (2016);

Research Technician Dr. Guangjian Zhu presented this work at the China Conservation Expo to the conservation groups in China (2016).

Co-Investigator Y-Z Zhang presented this project to the provincial infectious disease hospital Kunming No.3 People’s Hospital in Yunnan
province (2016).

B.6 WHAT DO YOU PLAN TO DO DURING THE NEXT REPORTING PERIOD TO ACCOMPLISH THE GOALS?
Specific Aim 1: Assessment of CoV spillover potential at high risk human-wildlife interfaces.

*To commence the analysis of data collected from the integrated biological behavioral surveillance questionnaires from Yunnan,
Guangxi, and Guangdong provinces, linking to the viral and serological testing results of biological samples.

Following the successful pilot of wildlife trade network research in Lipu, Guilin, Guangxi province in Year 3, we will continue the Wild
Animal Farms Survey in Guangxi, and expand to Yunnan and Guangdong in Year 4, with Institutional Review Board approvals from both
Yunnan Institute of Endemic Diseases Control and Prevention and Hummingbird #2016-55, to:

-Generate a network model of wildlife trade
-Model trade flows in the wildlife farmer networks to identify locations of high potential for viral recombination
—-Update survey instrument for "second wave" network interviews

*We will continue the passive hospital surveillance with anonymized, surveillance data collection from acutely ill hospital in-patients who
1) satisfy syndromic eligibility criteria; 2) have complete medical records; 3) non-normative laboratory confirmed diagnostic results; and
suspected acute viral infection.

Research has been successfully piloted in four hospitals in Yunnan province: 1) Dali College Affiliated Hospital; 2) Dali Prefecture
Hospital; 3) Kunming No. 3 People's Hospital, and 4) Chuxiong Prefecture Hospital, 120 biological samples have been collected, with
approval from the Institutional Review Boards of the School of Public Health of Wuhan University and Hummingbird IRB

Specific Aim 2: Receptor evolution, host range and predictive modeling of bat-CoV emergence risk
*The genomic characterization of SL-CoVs in Year 3 was focused on Rhinolophus sinicus in Yunnan, our plan for Year 4 is to obtain
complete S gene, RdRp gene or full-length genome sequences of more SL-CoVs from a broader range of bat species identified all over

China and conduct a more comprehensive evolution study on SL-CoVs in bats.

*To search for the receptor of SL-CoV with deletions in the homologous region of SARS-CoV RBD (i.e. Rp3, Rs672), and SL-CoVs which
has been demonstrated to be unable to utilize bat ACE2 (i.e. Rs4231) whose receptors may be some molecules other than ACE2.

*To conduct population genetics study of Rhinolophus sinicus ACE2s, which includes: the amplification of ACE2 genes from Rhinolophus
sinicus samples of different origin, test of the usage efficiency of Rhinolophus sinicus ACE2s of different origins by SL-CoVs and kinetics
study on the binding of SL-CoV RBD to different Rhinolophus sinicus ACEZ2s.

*Phylogeographic study of bat-CoV to better understand the geographic distribution and evolution of bat-CoV genetic diversity in south
China.

*Phylogeographic study of bat host (Rhinolophus) species to assess the connectivity of bat populations and infer their historical
movements and demographic history to improve our understanding of CoV transmission among bat populations in southern China.

*Cophylogenetic analyses of bat host and CoV phylogenies to assess frequency of cross-species transmission. Comparison of Alpha-
and Beta-CoV cophylogenetic patterns building on Year 3 analyses using published sequences.

Specific Aim 3: Testing predictions of CoV inter-species transmission.
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*Using the reverse genetic method, we will construct chimeric viruses with the backbone of MERS-CoV and the S genes from diverse
newly identified bat MERS-related coronaviruses, and examine the pathogenicity of bat MERS-related coronaviruses on cell and animal
levels.

*The animal infection experiments are planned to be conducted in following years to study the pathogenicity of diverse SL-CoVs and
MERS-related CoV that we identified in Chinese bats.

*Surveillance of infection in human populations by bat-borne CaVs in Guangxi and Guangdong provinces in previously identified areas
with human populations of high risk of exposure to bats. PCR and ELISA will be used, respectively, for detection of viral nucleic acids and
antibodies against the viral nucleocapsid protein or spike protein.
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B.2 WHAT WAS ACCOMPLISHED UNDER THESE GOALS?

1R01AI110964 Year 3 Report Pl: Daszak, Peter

Year 3 Report: Understanding the Risk of Bat Coronavirus Emergence
Award Number: 5R01A1110964-04
B.2 What was accomplished under these goals?

SUMMARY

The results of the 3" year of our RO1 work are detailed below. They include:

e |Initial analysis of behavioral risk qualitative research in Yunnan and wildlife market
observational data in Guangdong, that suggests a reduction in wildlife hunting, trade and
consumption may be underway in southern China.

e Results from a behavioral risk survey of over 1,000 people in two provinces of southern
China that assesses exposure to wildlife and prior bouts of unusual illness, with concurrent
taking of samples to test for evidence of exposure to SL-CoVs.

¢ The finding of serological evidence of spillover of bat SARS-like CoVs in 6 people in Yunnan

e Testing of over 1,000 bat samples to identify diverse alpha- and betacoronaviruses

e Full genome characterization of 26 alphacoronaviruses.

¢ Receptor binding domain sequences from 37 new bat SL-CoVs that shows S proteins re
more diverse than previously thought.

e Host-virus co-phylogeographic analysis of a diverse group of >1,300 bat CoVs showing that
these viruses have a larger host range, weaker host specificity and higher frequency of
cross-genera transmission than previously thought.

e Use of our reverse genetics system to identify 3 more novel SL-CoVs with potential to
directly infect people.

Specific Aim 1: Assessment of CoV spillover potential at high risk human-wildlife
interfaces

During Year 3 we began analyzing the qualitative research that was conducted in Year 2. In
addition, we developed a digital application for a community-based integrated biological
behavioral surveillance system and rolled this out in two provinces. The tool aims to identify
specific animal exposure risk factors associated with biological evidence of exposure to SARS-
like CoV (i.e. seropositive status).

Qualitative Research

Interviews conducted in Yunnan province during Year 2 were transcribed and translated into
English. A total of 23 individuals (12 women; 11 men) were interviewed in rural regions where
wildlife trade routes have been documented. Yunnan province was specifically selected for
study because they have large wildlife populations, a diversity of wildlife species and numerous
live animal markets. Individuals who were 18 years of age or older and who were able to
provide informed consent were eligible to participate. The study was approved by the
Institutional Review Boards of the School of Public Health at Wuhan University and
Hummingbird IRB #2014-23.

1
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1R01AI110964 Year 3 Report Pl: Daszak, Peter

Beta-CoV sequences clustered into four main genetic lineages: B (SARS-CoV and SARS-like
CoVs), C (MERS-CoV), D and a potential new lineage related to lineage B (Fig. 8). An important
phylogenetic structure is observed within lineages C and D. Alpha-CoV sequences clustered
into numerous closely related and less-differentiated lineages (Fig. 9).

We observed significant CoV lineage sharing among bat genera in our phylogenetic trees.
Importantly SARS-like CoVs (SL-CoVs in lineage B) have been detected in Hipposideridae bats
in addition to Rhinolophidae bats which were thought to be the putative natural host taxa of SL-
CoV (Fig. 8). We found additional bat genera that also hosted CoVs in this clade (Fig. 8),
expanding potential host targets for novel SL-CoV discovery. CoVs closely related to Bat
coronavirus HKU9 (lineage D), which were thought to be specific to pteropodid bats, have also
been detected in hipposiderid and vespertilionid bats (Fig. 8). Important lineage sharing across
several bat families has also been observed among most Alpha-CoV lineages (Fig. 9). We used
host DNA barcoding to confirm these findings - host mitochondrial sequences were generated to
confirm the host species identity for most samples.

These results indicate a larger host range, weaker host specificity and higher frequency of
cross-genera transmission for most bat CoV lineages than previously thought. These findings
will have important implication in our understanding of bat CoV emergence and spillover risk in
China. In Year 4 we will expand these analyses to include more explicit co-evolutionary
analyses to identify the frequency and timing of host switching events for each major clade.

15
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1R01AI110964 Year 3 Report Pl: Daszak, Peter

Specific Aim 3: Testing predictions of CoV inter-species transmission

In Year 3 we established an effective and economic reverse genetics system for bat SL-CoV
which can be applied to efficiently rescue SL-CoVs that are difficult to culture. This can be used
to explore the functions of newly identified SL-CoV genes, as well as to assess pathogenesis of
novel bat SL-CoVs. Using this system, we demonstrated that the unique ORFx in WIV1 and
WIV16 is a functional gene involving modulation of the host immune response but not essential
for in vitro viral replication (Zeng et al, 2016, J Virol).

Identification of Three Novel SL-CoVs with Potential for Direct Transmission to Humans
In Y2, we conducted full-length genome sequencing of 11 novel SL-CoVs detected in a single
bat habitat in Yunnan province, which included strains highly similar to human/civet SARS-CoV
in the most variable genes (N-terminal domain and RBD in the S gene, ORF8 and ORF3)
(under revision). Based on recombination analysis, we hypothesized that the direct progenitor of
the pandemic SARS-CoV may originated from this location after sequential recombination
events at multiple genomic positions.

Among the 11 newly identified SL-CoVs, three different strains namely Rs4874, Rs7327 and
Rs4231 contained no deletions in the RBD region but their RBD sequences varied from each
other. Rs4874 has an S gene almost identical to that of WIV16. Rs7327’s S protein varies from
that of WIV1 and WIV16 at three aa residues in the receptor-binding motif, including one contact
residue (aa 484) with human ACE2. Rs4231 shares similar NTD sequence with WIV1 and
WIV16, but has a distinct RBD sequence. In Year 3, we successfully isolated Rs4874 from the
single fecal sample. Using the reverse genetic system we previously developed, we constructed
two chimeric viruses with the WIV1 backbone replaced with the S gene of Rs7327 and Rs4231,
respectively. Vero E6 cells were respectively infected with Rs4874, WIV1-Rs4231S and WIV1-
Rs7327S, and efficient virus replication was detected by immunofluorescence assay in all
infections. To assess the usage of human ACE2 by the three novel SL-CoVs, we conducted
virus infectivity studies using HelLa cells with or without the expression of human ACE2. All
viruses replicated efficiently in the human ACE2-expressing cells. The results were further
confirmed by quantification of viral RNA using real-time RT-PCR (Fig.11).

These finding suggests that diverse variants of SL-CoV S protein without deletions in their RBD
are able to use human ACEZ2 as receptor for cell entry. Diverse SL-CoVs capable of direct
transmission to humans are circulating in bats in southwestern China, which represents a
potential risk of emergence given the opportunity to spillover to other animals and/or human

populations.
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1R01AI110964 Year 3 Report Pl: Daszak, Peter

diverse newly identified bat MERS-related coronaviruses, to examine the pathogenicity
of bat MERS-related coronaviruses on cell and animal levels.

¢ Establishment of animal infection models for bat SL-CoV and MERS-related CoV: Mice
with human ACE2 have been imported to China and have been bred for one generation
in Wuhan Institute of Virology. Transgenic mice that express human DPP4 have also
been constructed and are being bred. The animal infection experiments are planned to
be conducted in following years to study the pathogenicity of diverse SL-CoVs and
MERS-related CoV that we identified in Chinese bats.

Specific Goal Not Meet

¢ Observations and animal sampling at wildlife markets were not done in Year 3 because
the stricter law enforcement and subsequent cautiousness of traders make it difficult to
access to wild animal in markets. Instead, we piloted the wild animal farm survey and will
be focusing on it in Year 4, with evidence from pre-investigations that shows most wild
animal farms serve as transit points during the wildlife trade.

e The passive hospital surveillance has been piloted in Year 3 and will continue in Year 4
to collect and test samples for SL-CoV and other viral families

o Cophylogenetic analyses of bat host and CoV phylogenies to assess patterns of
evolutionary congruence and frequency of cross-species transmission to be continued in
Year 4

e Animal infection experiments of SL-CoVs and MERS-related CoV were not done in Year
3, as this is planned as part of work in Year 4.

Significant Oral Presentations

B

T, e

Daszak P. Plenary talk, One Health-EcoHealth Congress, Melbourne, Dec. 2016

Daszak P. 2nd annual Global Pandemic Policy Summit, Scowcroft Ctr, Texas A&M Univ.
Daszak P. Global Health Security Agenda side event, UN World Humanitarian Summit:
FAO/WHO/USAID/Global He@Ith 2030 Innovation Task Force; Istanbul, Turkey.

Daszak P. Symposium at Ecole du Val-de-Grace, Paris

Daszak P. Plenary, Institute of Zoology symposium on Bushmeat and disease risks, London.
Daszak P. Duke University Provost’'s Forum on Conservation and Health

Olival KJ. The 17" International Bat Research Conference “Assessing the Risk of Disease
Emergence from Bat Hunting: Overview and Implications for Risk Mitigation". Durban, South
Africa, 2016

Daszak P. American Public Health Association Annual Meeting 2016 “Preliminary Results
from An Innovative One Health Behavioral Surveillance System”. Denver, 2016

21
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IRO1AI110964 Year 3 Report PI: Daszak, Peter
B.4 WHAT OPPORTUNITIES FOR TRAINING AND PROFESSIONAL DEVELOPMENT HAS THE PROJECT PROVIDED?

We presented this work to the chief physicians, nurses, and directors from county-level clinics in
Guangdong and Yunnan provinces during the implementation of Integrated Biological
Behavioral Surveillance in Chuxiong and Guangzhou. All the research staff were trained and re-
trained for the biosafety and PPE use for human biological sampling.

11 graduate students from School of Public Health of Wuhan University and Wuhan Institute of
Virology of CAS were trained for laboratory and field biosafety and PPE use, behavioral data
collection methodologies and technologies, and data analysis.

Research Technician Dr. Guangjian Zhu was invited by the Institute of Pathogen Biology,

Chinese Academy of Medical Science & Peking Union Medical College to provide training to 10
field team members regarding biosafety and PPE use, bats and rodents sampling.
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Will there be, in the next budget period, either (1) a reduction of 25% or more in the level of effort from what was approved by the agency
for the PD/PI(s) or other senior/key personnel designated in the Notice of Award, or (2) a reduction in the level of effort below the
minimum amount of effort required by the Notice of Award?

No

D.2.b New Senior/Key Personnel
Are there, or will there be, new senior/key personnel?

No

D.2.c Changes in Other Support
Has there been a change in the active other support of senior/key personnel since the last reporting period?

No

D.2.d New Other Significant Contributors
Are there, or will there be, new other significant contributors?

No

D.2.e Multi-Pl (MPI) Leadership Plan
Will there be a change in the MPI Leadership Plan for the next budget period?
NA
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E. IMPACT

E.1 WHAT IS THE IMPACT ON THE DEVELOPMENT OF HUMAN RESOURCES?
Not Applicable

E.2 WHAT IS THE IMPACT ON PHYSICAL, INSTITUTIONAL, OR INFORMATION RESOURCES THAT FORM INFRASTRUCTURE?
NOTHING TO REPORT

E.3 WHAT IS THE IMPACT ON TECHNOLOGY TRANSFER?
Not Applicable

E.4 WHAT DOLLAR AMOUNT OF THE AWARD'S BUDGET IS BEING SPENT IN FOREIGN COUNTRY(IES)?

213239 CHINA
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F. CHANGES

F.1 CHANGES IN APPROACH AND REASONS FOR CHANGE
Not Applicable

F.2 ACTUAL OR ANTICIPATED CHALLENGES OR DELAYS AND ACTIONS OR PLANS TO RESOLVE THEM
NOTHING TO REPORT

F.3 SIGNIFICANT CHANGES TO HUMAN SUBJECTS, VERTEBRATE ANIMALS, BIOHAZARDS, AND/OR SELECT AGENTS
F.3.a Human Subjects

No Change

F.3.b Vertebrate Animals

No Change

F.3.c Biohazards

No Change

F.3.d Select Agents
No Change
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G. SPECIAL REPORTING REQUIREMENTS

G.1 SPECIAL NOTICE OF AWARD TERMS AND FUNDING OPPORTUNITIES ANNOUNCEMENT REPORTING REQUIREMENTS
NOTHING TO REPORT

G.2 RESPONSIBLE CONDUCT OF RESEARCH
Not Applicable

G.3 MENTOR'S REPORT OR SPONSOR COMMENTS
Not Applicable

G.4 HUMAN SUBJECTS

G.4.a Does the project involve human subjects?
Yes

Is the research exempt from Federal regulations?
No

Does this project involve a clinical trial?

No

G.4.b Inclusion Enroliment Data

Report Attached: Understanding the Risk of Bat Coronavirus Emergence-PROTOCOL-001

G.4.c ClinicalTrials.gov
Does this project include one or more applicable clinical trials that must be registered in ClinicalTrials.gov under FDAAA?

No

G.5 HUMAN SUBJECTS EDUCATION REQUIREMENT
Are there personnel on this project who are newly involved in the design or conduct of human subjects research?

No

G.6 HUMAN EMBRYONIC STEM CELLS (HESCS)

Does this project involve human embryonic stem cells (only hESC lines listed as approved in the NIH Registry may be used in NIH
funded research)?

No

G.7 VERTEBRATE ANIMALS
Does this project involve vertebrate animals?

Yes

G.8 PROJECT/PERFORMANCE SITES
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Primary: EcoHealth 077090066 NY-010 460 West 34th Street
Alliance, Inc. 17th Floor

New York NY 100012317
Wuhan Institute of 529027474 Xiao Hong Shan, No. 44
Virology Wouchang District

Wuhan
Wuhan University School |549376772 00-000 115 Donghu Road
of Public Health Wuhan nullnull

G.9 FOREIGN COMPONENT

Organization Name: Wuhan Institute of Virology

Country: CHINA

Description of Foreign Component:

Principal Laboratory for all Research in China as per section G8 (above) and detailed in our Specific Aims

Organization Name: Wuhan School of Public Health

Country: CHINA

Description of Foreign Component:

Principal Coordinating Team for all project field work as per section G8 (above) and detailed in our Specific Aims

G.10 ESTIMATED UNOBLIGATED BALANCE

G.10.a Is it anticipated that an estimated unobligated balance (including prior year carryover) will be greater than 25% of the current
year's total approved budget?

No

G.11 PROGRAM INCOME

Is program income anticipated during the next budget period?
No

G.12 F&A COSTS
Is there a change in performance sites that will affect F&A costs?
No
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Inclusion Enroliment Report

Inclusion Data Record (IDR) #: 166195 Using an Existing Dataset or Resource: No
Delayed Onset Study ?: No Clinical Trial: No
Enroliment Location: Foreign NIH Defined Phase lll Clinical Trial: No

Study Title: Understanding the Risk of Bat Coronavirus Emergence-PROTOCOL-001
Planned Enroliment
Planned Enrollment Total: 2,460

NOTE: Planned enrollment data exists in the previous format; the PD/PI did not enter the planned enrollment information in the modified format and was
not required to do so. Only the total can be provided.

Cumulative Enrollment

Ethnic Categories
Racial Categories Not Hispanic or Latino Hispanic or Latino Reggrt:{mg;?élw Total
Female Male NE?;ngd Female Male Nﬂ?m‘;ﬂgd Female Male Ng?lﬁg;:’?tid
American Indian/Alaska Native 0 0 0 0 0 0 0 0 0 0
Asian 708 459 0 0 0 0 0 0 0 1167
pomme | 0 [ o [0 [0 [ o [0 [ v [0 [0 |
Black or African American 0 0 0 0 0 0 0 0 0 0
White 0 0 0 0 0 0 0 0 0 0
More than One Race 0 0 0 0 0 0 0 0 0 0
Unknown or Not Reported 0 0 0 0 0 0 0 0 0 0
Total 708 459 0 0 0 0 0 0 0 1167






