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I.

II.

ScInterinstitutional Assurance

The Interinstitutional Assurance Is used by U.S. Institutlons that receive Public Health Service (PHS)
funds through a grant or contract award when the institutlon has neither Its own animal care and use
program, facllities to house animals, nor an Institutional Animal Care and Use Committee (IACUC) and
will conduct the animal actlvity at an Assured Institution (named as a performance site).

Awardee Institution

Name of Awardee Instltution: EcoHealth Alllance
Address: (street address, city, state, zip code)

460 West 34" Street, Suite 1701, New York, NY 10001, USA

| Project Title: (from grant application/contract proposal)

Understanding the Risk of Bat Coronavirus Emergence

Grant/Contract Number: 2-R01-A111094|r06
Principal Investigator: Dr. Peter Daszak

A. Applicability

This Interinstitutional Assurance between the awardee institution and the Assured Institution Is
applicable to research, research training, and blological testing Involving live vertebrate animals
supported by the PHS and conducted at the Assured Institution.

B. Awardee and Assured Institutional Responsibilities

I, The Institutlons agree to comply with all applicable provislons of the Animal Welfare Act and
other Federal statutes and regulations relating to animals.

il. The institutions agree to be gulded by the U.S. Government Principles for the Utilization and
Care of Vertebrate Animals Used in Testing, Research, and Training and comply with the
PHS Pollcy on Humane Care and Use of Laboratory Animals (Policy).

ill. The Institutions acknowledge and accept responsibility for the care and use of animals
involved in actlvities cavered by this Assurance. As partial fulfillment of this responsib;'ity,
the Institutions will make a reasonable effort to ensure that all individuals Involved In the
care and use of laboratory animals understand thelr indlvidual and collective responsibilities
for compliance with this Assurance, as well as all other applicable laws and regulations
pertaining to animal care and use,

lv. The awardee Institution acknowledges and accepts the authority of the IACUC of the
Assured Institution where the animal activity will be performed and agrees to abide by all
conditlons and determinations as set forth by that IACUC.

Name of Assured Institution: Unl;rerslty of North Carolina ét Chapel HIll . I

Office of Sponsored Research
104 Airport Dr. CB# 1350
Chapel Hill, NC 27599

Institutional Endorsement

By signing this document, the authorized officlal at the awardee Institution and the Institutional
Officlal and IACUC Chalrperson at the Assured institutlon (perfarmance site) provide their assurances
that the project identified in Part I will be conducted In compliance with the PHS Pollcy and the
Assurance of the Assured Institution,
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I

II.

ScInterinstitutional Assurance

The Interinstitutional Assurance is used by U.S. institutions that receive Public Health Service (PHS)
funds through a grant or contract award when the institution has neither its own animal care and use
program, facilities to house animals, nor an Institutional Animal Care and Use Committee (IACUC) and
will conduct the animal activity at an Assured institution (named as a performance site).

. Awardee Institution

Name of Awardee Institution: EcoHealth Alliance
| Address: (street address, city, state, zip code)
460 West 34" Street, 17" Floor

| New York, NY 10001, USA
Project Title: (from grant application/contract proposal)
|

' Understanding the Risk of Bat Coronavirus Emergence
Grant/Contract Number: 2-R01-AI1110946-06

| Principal Investigator: Dr. Peter Daszak

A. Applicability

This Interinstitutional Assurance between the awardee institution and the Assured institution is
applicable to research, research training, and biological testing involving live vertebrate animals
supported by the PHS and conducted at the Assured institution.

B. Awardee and Assured Institutional Responsibilities

i. The institutions agree to comply with all applicable provisions of the Animal Welfare Act and
other Federal statutes and regulations relating to animals.

ii. The institutions agree to be guided by the U.S. Government Principles for the Utilization and
Care of Vertebrate Animals Used in Testing, Research, and Training and comply with the
PHS Policy on Humane Care and Use of Laboratory Animals (Policy).

iii. The institutions acknowledge and accept responsibility for the care and use of animals
involved in activities covered by this Assurance. As partial fulfillment of this responsibility,
the institutions will make a reasonable effort to ensure that all individuals involved in the
care and use of laboratory animals understand their individual and collective responsibilities
for compliance with this Assurance, as well as all other applicable laws and regulations
pertaining to animal care and use.

iv. The awardee institution acknowledges and accepts the authority of the IACUC of the
Assured institution where the animal activity will be performed and agrees to abide by all
conditions and determinations as set forth by that IACUC.

Name of Assured Institution: Wuhan Institute of Virology, Chinese Academy of Sciences
' Address: (street address, city, state, zip code) '

Xiao Hong Shan No. 44
Wuhan, Hubei Province, 430071 P.R. China

Institutional Endorsement
By signing this document, the authorized official at the awardee institution and the Institutional
Official and IACUC Chairperson at the Assured institution (performance site) provide their assurances
that the project identified in Part I will be conducted in compliance with the PHS Policy and the
Assurance of the Assured institution.
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Just In Time Report

Report submitted on :  05/06/2019 11:01 PM
IRB Confirmation:
Human Subjects Assurance Number:
Human Subjects Education: No Human Subjects Education was provided

IACUC Confirmation:
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COLLEGES AND UNIVERSITIES RATE AGREEMENT

EIN: 566001393A1 DATE:11/23/2016

ORGANIZATION: FILING REF.: The preceding
University of North Carolina at Chapel agreement was dated

Hill 05/16/2012

2114 Administrative Office Building

CB # 1350

Chapel Hill, NC 27599-1350

The rates approved in this agreement are for use on grants, contracts and other
agreements with the Federal Government, subject to the conditions in Section III.

SECTION I: Facilities And Administrative Cost Rates

RATE TYPES: FIXED FINAL PROV. (PROVISIONAL) PRED. (PREDETERMINED)
EFFECTIVE DPERIOD
IYPE FROM I0 RATE (%) LOCATION APPLICABLE T
PRED. 07/01/2016 06/30/2017 52.00 On-Campus Organized
Research
PRED. 07/01/2017 06/30/2020 55.50 On-Campus Organized
Research
PRED. 07/01/2016 06/30/2020 28.00 Off-Campus Organized
(A) Research
PRED. 07/01/2016 06/30/2020 26.00 Off -Campus Organized
(B) Research
PRED. 07/01/2016 06/30/2020 50.00 On-Campus Instruction
PRED. 07/01/2016 06/30/2020 28.00 Off-Campus Instruction
(A)
PRED. 07/01/2016 06/30/2020 26.00 Off-Campus Instruction
(B)
PRED. 07/01/2016 06/30/2020 36.00 On-Campus Other Sponsored
Activities
PRED. 07/01/2016 06/30/2020 28.00 Off-Campus Other Sponsored
(A) Activities
PRED. 07/01/2016 06/30/2020 26.00 Off-Campus Other Sponsored

(B)

Activities

Page 1 of 4
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ORGANIZATION: University of North Carolina at Chapel Hill
AGREEMENT DATE: 11/23/2016

IYPE FROM I0 RATE (%) LOCATION APPLICABLE TO
PROV. 07/01/2020 Until Use same rates
Amended and conditions

as those cited
for fiscal year

ending June
30, 2020.
(A) Off-Campus, Adjacent -- Activites performed within the commuting area of
Chapel Hill, N.C.
(B) Off-Campus, Remote -- Activities performed outside the commuting area of

Chapel Hill, N.C.

*BASE

Modified total direct costs, consisting of all direct salaries and wages,
applicable fringe benefits, materials and supplies, services, travel and up to
the first $25,000 of each subaward (regardless of the period of performance of
the subawards under the award). Modified total direct costs shall exclude
equipment, capital expenditures, charges for patient care, rental costs,
tuition remission, scholarships and fellowships, participant support costs and
the portion of each subaward in excess of $25,000. Other items may only be
excluded when necessary to avoid a serious inequity in the distribution of
indirect costs, and with the approval of the cognizant agency for indirect
costs.
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ORGANIZATION: University of North Carolina at Chapel Hill
AGREEMENT DATE: 11/23/2016

SECTION II: SPECIAL REMARKS

TREATMENT OF FRINGE BENEFITS:

The fringe benefits are specifically identified to each employee and are
charged individually as direct costs. The directly claimed fringe benefits are
listed below.

IREATMENT OF PAID ABSENCES

Vacation, holiday, sick leave pay and other paid absences are included in
salaries and wages and are claimed on grants, contracts and other agreements
as part of the normal cost for salaries and wages. Separate claims are not
made for the cost of these paid absences.

OFF-CAMPUS DEFINITION: For all activities performed in facilities not owned by
the institution or to which rent is directly allocated to the project(s) the
off-campus rate will apply. Grants or contracts will not be subject to more
than one F&A cost rate. If more than 50% of a project is performed off-campus,
the off-campus rate will apply to the entire project.

Treatment of Transit Service and Network Infrastructure:

These costs are based on an annual fixed fee assessed on salaries and wages
identified to each employee. Costs are subject to the same principles and
definitions described in Sections II and III of this agreement.

Fringe Benefits include: Pension/Retirement, FICA/Medicare, Workers!'
Compensation, Unemployment Insurance, Health Insurance, Short-Term Disability,
and State Severance Pay Plan.

Supplemental Fringe Benefits for members of the Physicians and Associates
Practice Plan include: Supplemental Health Insurance, Dental Insurance,
Supplemental Retirement, Group Life Insurance, Long-Term Disability,
Accidental Death & Dismemberment, and Vision.

Equipment means an article of nonexpendable tangible personal property having
a useful life of more than one year, and an acquisition cost of $5,000 or more
per unit.
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Organisation Name: San Pya Clinic

Country: BURMA

Description of Foreign Component: PI or Co-Investigators to conduct short field
trip to assess markets, identify wildlife in them, and arrange for shipment of bats
and other high-risk host species to Wuhan Institute of Virology Laboratory in
China.

Organization Name: Institut Pasteur du Cambodge

Country: CAMBODIA

Description of Foreign Component: PI or Co-Investigators to conduct short field
trip to assess markets, identify wildlife in them, and arrange for shipment of bats
and other high-risk host species to Wuhan Institute of Virology Laboratory in
China.

Organization Name: Primate Research Center at Bogor Agricultural University
Country: INDONESIA

Description of Foreign Component: PI or Co-Investigators to conduct short field
trip to assess markets, identify wildlife in them, and arrange for shipment of bats
and other high-risk host species to Wuhan Institute of Virology Laboratory in
China.

Organization Name: Conservation Medicine, Ltd.

Country: MALAYSIA

Description of Foreign Component: PI or Co-Investigators to conduct short field
trip to assess markets, identify wildlife in them, and arrange for shipment of bats
and other high-risk host species to Wuhan Institute of Virology Laboratory in
China.

Organization Name: King Chulalongkorn Memorial Hospital

Country: THAILAND

Description of Foreign Component: PI or Co-Investigators to conduct short field
trip to assess markets, identify wildlife in them, and arrange for shipment of bats
and other high-risk host species to Wuhan Institute of Virology Laboratory in
China.

Organization Name: Hanoi Agricultural University

Country: VIETNAM

Description of Foreign Component: PI or Co-Investigators to conduct short field
trip to assess markets, identify wildlife in them, and arrange for shipment of bats
and other high-risk host species to Wuhan Institute of Virology Laboratory in
China.

Organization Name: National Animal Health Laboratory

Country: LAOS

Description of Foreign Component: PI or Co-Investigators to conduct short field
trip to assess markets, identify wildlife in them, and arrange for shipment of bats
and other high-risk host species to Wuhan Institute of Virology Laboratory in
China.
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1. Kind or species of animal and number to be used:

Species taxa Family, Genus or Target numbers
Species Name
Fruit bats e.g.: Cynopterus, Rousettus, Eonycterus spp. 900 individuals (30
Insectivorous e.g.: Rhinilophidae, Hipposideridae, individuals from 30
bats Emballonuridae, Vespertillionidae, different species)
Mollsidae, Miniopteridae spp.
Rodents e.g: Chinese bamboo rat (Rhizomys 900 individuals

sinensis), Malayan porcupine (Hystrix
brachyura), bandicoot (Bandicota indica)
Small e.g.: Raccoon dog (Nyctereutes 500 individuals
Carnivores procyonoides), Asian Palm civet
(Paradoxurus hemaphroditus), ferret

badger (Melogale moschata)

2. Location of the source of the animals, if known:

Free-ranging bat surveys and bats in wet markets: China, Malaysia, Thailand, Cambodia, Lao PDR,
Myanmar, Vietnam, and Indonesia.

Other mammals: We will opportunistically sample the other aforementioned taxa that are also sold in
live animal markets, trading locations or bred on farms to supply markets throughout southeast Asia.
Species and numbers of animals sampled from markets will be based on animal availability.

3. A brief description of the sampling (blood draw, swab, etc)

Bat capture. Free-ranging bats will be captured using either a mist net or harp trap and bats are removed
from the net as soon as they become entangled to minimize stress and prevent injury. Bats will be
manually restrained during sampling. Bats that are fractious may be anesthetized for restraint purposes
in order to maximize safety for the bat and handler. Depending on the species and size of bat, swabs will
be taken from the oropharynx, urogenital tract, and rectum. Fresh feces will be collected if available, in
which case a rectal swab will not be collected. Blood will be collected from either from the cephalic vein
or from the radial artery or vein using a 25-gauge needle. Bats are held for a maximum of six hours and
then released following sample collection. We will euthanize 2 individuals per bat species for organ tissue

banking.

Wild and captive bred rodent capture. Free-ranging rodents will be captured using box traps. Captive
bred rodents (e.g. at rodent farms) will be manually captured and restrained. Traps for free-ranging
rodents will be checked a minimum of every 12 hours, including once in the morning. Captive bred and
wild rodent sampling procedures (including anesthesia, if necessary), will involve manual restraint,
venipuncture, mucosal swabs, fecal, and urine sample collection.

Other small mammals: Anesthesia will be used to restrain small mammals such as civets and ferret
badgers. Animals will be monitored continuously while recovering from anesthesia and will only be
released once fully recovered from anesthesia. Animals that are sourced from markets and that may
potentially be consumed, will be manually restrained without anesthesia, if possible, so that they may be
returned to the vendor. Otherwise, the animal will be sampled and then euthanized via exsanguination
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(cardiac puncture) while under anesthesia, then disposed of using biohazard protocols in order to prevent
subsequent human or animal consumption.

4. Location from where the animals will be obtained (source):

Markets and surrounding caves/forest: sites will be identified along value chain routes linking southern
China to southeast Asian countries that serve as sources for the Chinese market system. Specific field
sites have not yet been determined.

5. If possible, what will be done with the animals after the project ends (e.g., euthanized)

All wild animals will be released unharmed after sampling at the capture location. While we do not
anticipate any severe adverse events related to the capture or sampling of free ranging wildlife, we will
observe all animals caught in traps and nets for injuries. Veterinary care of wildlife in the field is limited.
Any animal with an injury that is deemed life-threatening, or significant enough to prevent survival upon
release, will be humanely euthanized in accordance with the AVMA guidelines for euthanasia (2013).
Any animal that is injured in the course of restraint or sampling such that it is deemed unable to survive
if released or if appears to be in severe pain due to injury, will be humanely euthanized. Animals that are
caught and moribund (depressed mentation, non-responsive to stimuli, emaciated and weak or
exhibiting neurological signs), will be humanely euthanized.
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Burma Assistance Activity
InfoShare & Post/Mission Concurrence Request

Additional
Comments:

There are no restrictions on this work proposed in Myanmar. The funding
will only be used to support coronavirus research which will be conducted
by collaborators in San Pya Clinic, which is a non-government
organization. No funds are presently planned to be sent to Myanmar.
This is a new project conducted in Myanmar and does not duplicate any
known projects in this area.

NIH has legislative authority that allows NIH to award funds directly and
indirectly to foreign institutions based on scientific merit. NIH is subject to
all USG sanctions and other superseding actions and NIH acknowledges
that and appreciates careful review by the Embassy committee and others
on the ground in Myanmar.
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1. Kind or species of animal and number to be used:

Species taxa Family, Genus or Target numbers
Species Name
Fruit bats e.g.: Cynopterus, Rousettus, Eonycterus spp. 900 individuals (30
Insectivorous e.g.: Rhinilophidae, Hipposideridae, individuals from 30
bats Emballonuridae, Vespertillionidae, different species)
Mollsidae, Miniopteridae spp.
Rodents e.g: Chinese bamboo rat (Rhizomys 900 individuals

sinensis), Malayan porcupine (Hystrix
brachyura), bandicoot (Bandicota indica)
Small e.g.: Raccoon dog (Nyctereutes 500 individuals
Carnivores procyonoides), Asian Palm civet
(Paradoxurus hemaphroditus), ferret

badger (Melogale moschata)

2. Location of the source of the animals, if known:

Free-ranging bat surveys and bats in wet markets: China, Malaysia, Thailand, Cambodia, Lao PDR,
Myanmar, Vietnam, and Indonesia.

Other mammals: We will opportunistically sample the other aforementioned taxa that are also sold in
live animal markets, trading locations or bred on farms to supply markets throughout southeast Asia.
Species and numbers of animals sampled from markets will be based on animal availability.

3. A brief description of the sampling (blood draw, swab, etc)

Bat capture. Free-ranging bats will be captured using either a mist net or harp trap and bats are removed
from the net as soon as they become entangled to minimize stress and prevent injury. Bats will be
manually restrained during sampling. Bats that are fractious may be anesthetized for restraint purposes
in order to maximize safety for the bat and handler. Depending on the species and size of bat, swabs will
be taken from the oropharynx, urogenital tract, and rectum. Fresh feces will be collected if available, in
which case a rectal swab will not be collected. Blood will be collected from either from the cephalic vein
or from the radial artery or vein using a 25-gauge needle. Bats are held for a maximum of six hours and
then released following sample collection. We will euthanize 2 individuals per bat species for organ tissue

banking.

Wild and captive bred rodent capture. Free-ranging rodents will be captured using box traps. Captive
bred rodents (e.g. at rodent farms) will be manually captured and restrained. Traps for free-ranging
rodents will be checked a minimum of every 12 hours, including once in the morning. Captive bred and
wild rodent sampling procedures (including anesthesia, if necessary), will involve manual restraint,
venipuncture, mucosal swabs, fecal, and urine sample collection.

Other small mammals: Anesthesia will be used to restrain small mammals such as civets and ferret
badgers. Animals will be monitored continuously while recovering from anesthesia and will only be
released once fully recovered from anesthesia. Animals that are sourced from markets and that may
potentially be consumed, will be manually restrained without anesthesia, if possible, so that they may be
returned to the vendor. Otherwise, the animal will be sampled and then euthanized via exsanguination
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(cardiac puncture) while under anesthesia, then disposed of using biohazard protocols in order to prevent
subsequent human or animal consumption.

4. Location from where the animals will be obtained (source):

Markets and surrounding caves/forest: sites will be identified along value chain routes linking southern
China to southeast Asian countries that serve as sources for the Chinese market system. Specific field
sites have not yet been determined.

5. If possible, what will be done with the animals after the project ends (e.g., euthanized)

All wild animals will be released unharmed after sampling at the capture location. While we do not
anticipate any severe adverse events related to the capture or sampling of free ranging wildlife, we will
observe all animals caught in traps and nets for injuries. Veterinary care of wildlife in the field is limited.
Any animal with an injury that is deemed life-threatening, or significant enough to prevent survival upon
release, will be humanely euthanized in accordance with the AVMA guidelines for euthanasia (2013).
Any animal that is injured in the course of restraint or sampling such that it is deemed unable to survive
if released or if appears to be in severe pain due to injury, will be humanely euthanized. Animals that are
caught and moribund (depressed mentation, non-responsive to stimuli, emaciated and weak or
exhibiting neurological signs), will be humanely euthanized.
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Burma Assistance Activity
InfoShare & Post/Mission Concurrence Request

Additional
Comments:

There are no restrictions on this work proposed in Myanmar. The funding
will only be used to support coronavirus research which will be conducted
by collaborators in San Pya Clinic, which is a non-government
organization. No funds are presently planned to be sent to Myanmar.
This is a new project conducted in Myanmar and does not duplicate any
known projects in this area.

NIH has legislative authority that allows NIH to award funds directly and
indirectly to foreign institutions based on scientific merit. NIH is subject to
all USG sanctions and other superseding actions and NIH acknowledges
that and appreciates careful review by the Embassy committee and others
on the ground in Myanmar.
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RPPR FINAL

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: Year 2 NIAID CoV Report Final.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: Year 2 NIAID CoV Report 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, Ge, and Zhang gave >100 invited University
and Conference lectures including Forum on Microbial Threats (National Academies of Science), Symposium at Ecole du Val-de-Grace
in Paris, Leadership Roundtable at Concordia University Montreal, 1st annual Global Pandemic Policy Summit at Texas A&M Univ., Intl.
Conf. of the Wildlife Disease Assaociation in Australia, Intl. Conf. of Conservation Biol in Montpellier France, Michigan State University,
Duke University, WDA, ISID conference, Zoological Society of London Symposium, Future Earth meeting, North American Bat Research
Symposium, and others that included specific discussion of the current project and resuits.

2) Agency and other briefings: Pl Daszak and Research Technician Dr. Guangjian Zhu introduced this project to potential collaborators
within the following agencies: Forestry Dept of Peoples’ Republic of China, FAO, TNC, TRAFFIC, China CDC, and TA Foundation in
Beijing China in meetings (2015) and also at presentations at the first Wildlife and Public Health Workshop in China (2016) co-hosted by
EcoHealth Alliance, the State Forestry Administration of China, and China CDC.

3) Public outreach: Pl Daszak presented this work to members of the NIH, NSF, DoD, IUCN, EPA, and the general public, at an
EcoHealth Alliance meeting hosted by the Cosmos Club, Washington D.C. (2015); Pl Daszak and Co-investigator Zhu reported on this
project at a Wildlife Trade and Public Health Seminar, Beijing (2016); Pl Daszak introduced this project in a lecture on Pandemics at a
New York Academy of Science Panel (2016); Co-PI Y-Z Zhang presented project and results-to-date to department heads and senior
researchers at Infectious Disease Departments of four Yunnan Hospitals (2015)

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.

- Given the reduced amount of wildlife in the local markets within Southern China, and the continued expansion of the Chinese wildlife
trade within SE Asia, we would like to conduct short field trips to assess markets, identify wildlife in them, and sample species of bats and
other high-risk hosts in countries that neighbor China (Myanmar, Vietnam, Cambodia, Laoc PDR) and others that supply wildlife to the
international trade to China (Thailand, Malaysia, Indonesia. EcoHealth Alliance has other activities in these countries which would
provide leverage to reduce costs of fieldwork, and samples would be tested in Wuhan, China.

- Following the successful collection of ethnographic interviews and focus groups in Year 2, we will be analyzing the qualitative data
collection from Years 1 and 2.

- Finalize and conduct survey collection tool for a network study of wildlife farmers using a questionnaire to characterize and map the
wildlife value chain.

- After the success of our pilot studies in Year 2, we will continue targeted (at individuals with high risk of exposure to bats), integrated
behavioral and biological survey work in Yunnan and expand to Guangxi and Guangdong provinces.

- We will commence our anonymized, surveillance data collection from acutely ill hospital in-patients who satisfy syndromic eligibility
criteria; have complete medical records; non-normative laboratory confirmed diagnostic results; and suspected acute viral infection.
Eligibility criteria are: (a) suspected acute viral infection; (b) fever > 38°C, and (c) presenting symptoms of at least one of the following:
*Encephalitis of unknown origin

*Hemorrhagic fever of unknown origin

*Respiratory disease

olnfluenza-like illness (ILI)

oSevere Acute Respiratory like lliness (SARI)

*Rash

*Diarrhea

Some patients with particular infections such as with HIV, HCV, and HBV, may be excluded from the study on that basis. Hospital
surveillance has the advantage of monitoring an acutely ill population. Anonymized, passive hospital surveillance allows for data
collection and viral testing from all eligible hospital patients thereby limiting population sample bias and increasing the likelihood of
identifying positive cases. The strengths of this approach are enormous: an unbiased patient population; prospectively collected,
anonymized patient data; a low resource effort with a high efficiency design; and impactful research potential for both case series and
case control studies. We have already secured approval from the Institutional Review Boards of the Wuhan School of Public Health and
Hummingbird IRB.

Specific Aim 2: Receptor evolution, host range and predictive modeling of bat-CoV emergence risk.
Future steps to optimize the model of role of species diversity in CoV emergence risk will include:

- Test and implement our respondent-driven survey to collect specific data on the diversity, abundance, and turnover of species along
the wildlife trade network in south China.

- Model viral mixing across the full range parameters found along the wildlife trade network to identify the trade nodes with highest
mixing potential. This will include a network analysis of market facility/site connectivity including wild harvest sites, wildlife farming
operations, transit holding facilities, and small and large wildlife markets.

- Phylogeographic study of bat-CoV to better understand the geographic distribution and evolution of bat-CoV genetic diversity in south
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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.
Preliminary sequences data has been generated and will be completed and analyzed.

- 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 2 analyses using published sequences and also including Spike gene and
additional sequences obtained in Year 2.

- Test and implement our respondent-driven survey to assess diversity, abundance, and turnover of species along the wildlife trade
network.

- Examine co-evolutionary congruence of bat-CoVs and their hosts using both functional (receptor) and neutral genes;

- Parameterize mathematical models that predict CoV evolutionary and transmission dynamics
- Continued surveillances of SARS-like CoVs and lineage C betacoronaviruses (MERS-related CoVs) in Southern China;

- Full-length genome sequencing and evolution analysis of SARS-like coronaviruses identified from different bat species and different
geographical locations across China;

- Full-length genome sequencing and evolution analysis of Lineage C betacoronaviruses identified from different bat species and different
geographical locations across China;

- Full-length genome sequencing and evolution analysis of HKUS-related and HKU10-related bat coronaviruses in China;
Specific Aim 3: Testing predictions of CoV inter-species transmission. The following experiments will be undertaken in Year 2:

- Humanized mice with human ACEZ2 receptors will be infected with WIV1 and the two rescued chimeric SARS-like coronaviruses to
determine the tissue tropism and pathogenicity of bat SL-CoV

- Isolation of novel bat coronaviruses. Live virus or pseudovirus will be used to infect cells of different origin or expressing different
receptor molecules. Spillover potential for each isolated virus will be assessed.

- An infectious clone of full-length MERS-CoV will be constructed using reverse genetic method. Using the S sequence of different
MERS-related viruses identified from Chinese bats, the chimeric viruses with S gene of bat MERS-related coronaviruses and backbone
of the infectious clone of MERS-CoV will be constructed to study the receptor usage and infectivity of bat MERS-related coronavirus.

- Surveillance of infection in human populations by SARS-like CoVs. This work will be performed at locations in Yunnan, 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 replicase gene and antibodies against the viral nucleocapsid protein.
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Year 1 Report: Understanding the Risk of Bat Coronavirus Emergence

Award Number: 1R01AI1110964-02
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Section 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

RPPR Obtained via FOIA by White Coat Waste Project Page’s



B.2 (Year 2 NIAID CoV Report Final.pdf)

1R01AI110964 Year 2 Report Pl: Daszak, Peter

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-CoV 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 CoVs during our field studies to
obtain bat-CoV strains of the greatest interest for understanding the mechanisms of cross-species
transmission.

B.1a Have the major goals changed since the initial competing award or previous report? No.
B.2 What was accomplished under these goals?

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

In year 2, we continued and expanded the qualitative research begun at the end of Year 1. In addition, a
community based integrated biological behavioral surveillance system was developed and pilot tested to
identify specific animal exposure risk factors associated with biological evidence of exposure to SARS-
like CoV (i.e., seropositive status).

QUALITATIVE RESEARCH

Targeted, in-depth ethnographic interviews were conducted with 47 individuals (18 women; 29 men) in
rural Southern China where wildlife trade routes have been documented. Yunnan, Guangxi and
Guangdong provinces were 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. Twenty-three (49%)
in-depth interviews were conducted in Yunnan province at nine different sites, 24 (51%) in Guangxi
province at six different sites. In addition, one focus group was conducted in Guangxi. The study was
approved by the Institutional Review Boards of the Wuhan School of Public Health and Hummingbird IRB.

Recruitment sites in each province included forested areas or preserves, wildlife farms, hunting areas,
wildlife restaurants, live animal markets, caves where people dwell or collect guano and residential
areas/farms near known bat caves or roosts. Participants were recruited primarily through local contacts
developed as part of wildlife conservation and health research conducted by team members over the
past decade. Contacts including wildlife conservationists and researchers, local government health
outreach workers and wildlife farmers facilitated introductions and provided referrals. To achieve a
sample with sufficient representation of categories of interest, participants were recruited using
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purposive sampling, which provides minimum quotas in terms of sex, age and wildlife exposure setting
(e.g., live animal market, forest preserve).

The five core themes that guided the in-depth discussions are: 1) human-animal contact, 2) unusual
illness experience and response, 3) socioeconomics and daily living, 4) biosafety and 5) human
environments and movement/travel. An ethnographic interview guide was developed with examples of
questions that could be asked for each theme. In addition, field based participant-observation was
ongoing throughout the study and involved observing and talking informally with people in their own
natural setting. Field notes were maintained of these ongoing observations and discussions.

Table 1: Species Observed in Wetmarkets in Guangdong Province

from 2015 - 2016

Genus species

Common Name

Prionailurus bengalensis

Leopard Cat

Nyctereutes procyonoides

Raccoon Dog

Sus scrofa

Wild Boar

Lepus sinensis

Chinese Hare

Arctonyx collaris Hog Badger
Hystrix brachyura Porcupine
Marmota sp. Marmot
Rhizomes sinensis Bamboo Rat
Erinaceus sp. Hedgehog
Mustela putorius Ferrets

Muridae Rat (species unknown)
Myocastor coypus Nutria
Vulpes sp. Fox

Mustela sibirica

Siberian weasel

Paguma larvata

Masked Palm Civet

Felis catus

Domestic Cat

Canis lupus familiaris

Domestic Dog

Cervinae Sambar Deer
Ovis aries Sheep
Capra sp. Domestic Goat

Ratus norvegicus

Common Rat

Interviews were conducted between March
and June 2105 by 10 trained interviewers,
none of whom had social science training.
Interviewers conducted between one and 22
interviews; three interviewers conducted two
thirds of all interviewers. Interviews lasted
between 20 and 60 minutes, and were tape-
recorded and transcribed verbatim before
they were translated into English. All
participants received cooking oil valued at
USS10 in appreciation of their time.

The data are currently being coded and an
analytic database is being constructed. Initial
insights include observations by a number of
participants, especially those who are older,
that there has been a decrease in wildlife in
the surrounding environment. This decrease
is attributed to many factors including
infrastructure development. The government
has invested resources to build new roads
and renovate local infrastructure with the
intention of increasing tourism. This has
reduced forested area.

Observations by research staff in live animal
markets in Guangzhou found wildlife to be
plentiful (see Table 1), although no bats were
seen for sale during the observation period.

In contrast, wildlife was not found in live animal markets at the sites we visited in either Yunnan or
Guangxi. This is a change from previous research visits to the same or similar communities, when bats,
rodents and wild boar could be found. Locals in Yunnan and Guangxi attribute the change to
conservation law enforcement. The success of conservation enforcement may have moved hunting and
trapping underground and made the capture of local wildlife less economically feasible than other

income generating activities.
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Although the sample size was small, animal exposures among those who reported unusual illness
experiences in the past 12 months were evaluated. Of the four respondents who reported SARI
symptoms, 75% reported: raising animals, animals in the home, preparing recently killed animals and
buying live animals; 50% reported slaughter. Among the 16 respondents who reported ILI symptoms, 12
(75%) reported handling/preparing recently killed animals, 11 (69%) Handling live animals or having
animals in the home, 10 (63%) reported slaughtering/killing animals or buying live animals at wet market,
9 (56%) raised live animals, 7 (44%) reported a pet, and 1 (6%) reported animal feces near food or eating
animal touched or damaged food, hunting, or eating raw/undercooked animal products. Finally, among
the four respondents who reported encephalitis symptoms, 3 (75%) reported hunting, handling or
raising animals, 2 (50%) reported animals in the home, 1 (25%) reported having animals as pets,
slaughtering/killing animals, or having bought live animals at wet market.

Respondents were asked about the source of their unusual illnesses. None reported any kind of animal
exposure as a potential source of infection and most stated they had no idea how they had become
infected. However, when asked about potential behavior changes made at live animal markets in the
last 12 months, participants reported a great deal of change. In particular, respondents reported buying
live animals less often (38%), only buying farmed wildlife (54%) or buying meat at the supermarket
(23%). (See Table 3).

Table 3: Behavior Change at Wet Market in the last 12 months

. The results of this pilot study conducted with a
Behavior N (%) largely female farmer population found high
levels of unusual illness, as well as high levels of
Wear a mask 4 (3.0) exposure to animals. There was a notable lack of
knowledge of animals’ ability to transmit infection.
Wear gloves 5 (3.8) Despite this lack of knowledge, there may be a
sense of unease about animal exposures, given
Wk Bl 30 (60.6) t‘he fai.rly dramatic behavic?r c.hanges reportz?d a.t
live animal markets. The finding of a reduction in
Sometimes shop for meat at 36 (22.7) wildlife purchase may be due to sensitivity to the
supermarket ' legality of wildlife trade, biasing respondents
towards not admitting purchasing wildlife.
Buy live animals less often 50 (37.9) | Although, there were no participants seropositive
for SARS-like CoV, serological data may add
Buy only farmed wildlife 71 (53.8) support to the findings from self-reported
syndromic surveillance, once serological assays
No longer buy wildlife at wet 39 (29.5) are optimized.
market

In preparation for full implementation of the integrated biological behavioral surveillance, the survey
has been programmed as an application for use on either a mobile device or computer. Electronic data
collection will facilitate survey implementation in the field and quality control of the data being
collected. Four field team leads were trained on behavioral survey data collection, data collection
technologies (the tablet application) and analysis.

Nucleic acid test results of human biological samples

Testing High-Risk Human Populations for Coronavirus Infection
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Surveillance of CoV infections in human populations by SARS-like CoVs was significantly expanded in
Year 2, including both custom-built ELISA serology (an assay developed by the Wuhan Institute of
Virology to test antibodies against the N protein of SL-CoV) and PCR detection of viral RNA.

Serological test for SL-CoV antibodies in human samples from lJinning, Yunnan Province

In order to assess past exposure to bat CoVs, 223 human sera samples were collected in villages in
proximity to the bat habitat from which two SL-CoVs with potential for interspecies infection, WIV1 and
WIV16, were discovered in our previous research. An ELISA developed by the Wuhan Institute of
Virology was used to test antibodies against the N protein of SL-CoV. A number of human specimens
generated high OD values and neutralization test to WIV1 and WIV16 was then performed. These
findings are encouraging; however, no neutralization antibodies were detected. In Year 3, we will
continue to validate and optimize these ELISA assays and other serological tests to obtain data on past
CoV exposure.

PCR test for CaV Nucleic Acid in human samples from several Provinces

We tested 405 individual human samples for CoV RNA to identify evidence of active infection in human
populations and to obtain sequence data on strain variation. Individual samples (4 each) were pooled
prior to nucleic acid extraction then tested using PCR. When a group tested positive, we then conducted
the confirmation test in the individual samples. One single sample (14XN611) from someone who had
identified as having had a fever and suffered both a cough and headache in the past 7-days was then
identified to be positive for HCoV-HKU1. The low number of PCR detections in human specimens is not
unexpected, and will be improved in Year 3-5 by better targeting syndromic individuals for specimen
collection and continuing to optimize PCR assays. Refined serological assays (above) will provide
sufficient data to assess past exposure to specific CoV lineages, and optimizing of PCR detections will
allow for more CoV positive human sequences moving forward.

Specific Aim 2: Receptor evolution, host range and predictive modeling of bat-CoV emergence risk

Bat CoV PCR detection and sequencing from live-sampled bat populations
We collected 1,714 anal swab samples, 677 fecal samples, 53 blood samples, and 38 serum samples
from 15 bat genera in Guangdong, Yunnan, Sichuan, Hubei, Hunan, Guizhou, Guangxi provinces (Table 4).

Table 4 Bat Samples collected for CoV surveillance in 2015

Sample date Sample location Anal Fecal Blood Serum
Mar. 2015 :ELdnogr;jgc;ng 69 = = =
Jun. 2015 Guangdong 495 -- 12 --
Apr. 2015 Menglun, Yunnan 51 -- o 2
May 2015 Jinning, Yunnan - 193 - -
May. 2015 Mojiang, Yunnan 93 -- -- --
Oct. 2015 Jinning, Yunnan 30 - -- --

RPPR Obtained via FOIA by White Coat Waste Project Page 10



B.2 (Year 2 NIAID CoV Report Final.pdf)

1R01AI110964 Year 2 Report

Pl: Daszak, Peter

lingna, Yunnan 15 15 13 13
Dec, 2015

Miaoxin, Yunnan 42 28 25
Jul, 2015 Zigong, Sichuan 128 - - -
Aug, 2015 Hubei 332
Sep, 2015 Xianning, Hubei 95
Aug, 2015 Jishou, Hunnan 204
Aug-Sep, 2015 Tongren, Guizhou 438
Dec, 2015 Longzhou, Guangxi 191

Total 1714 677 53 38

We tested 2,256 samples for CoV RNA and 280 tested positive. The total positive rate is 12.4% (Table 5).

Diverse alphacoronaviruses related to Bat CoV 1A, 1B, HKU2, HKU6, HKU7, HKU8 and HKU10 were
identified; SARS-like coronaviruses were detected in Rhinolophus bats in both Yunnan and Guangdong
(Fig 1). Novel lineage B betacoronaviruses more distantly related to SARS-CoV than other SL-CoVs were
detected in Vespertilo superans in Sichuan. HKU4-related coronaviruses were found in Tynolycteris
pachypus in Guangdong and Guangxi while HKU5-related coronaviruses were found to be highly

prevalent in Vespertilio superans in Zigong, Sichuan (41 bats out of 128 tested positive).
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Table 5 Test result of bat CoV surveillance in 2015 — 12% positive (280/2,256)
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Yunnan | Guangdong Hubei Sichuan | Guangxi | Guizhou | Hunan Total
Bat species No.positive/No.tested
Rhinolophus spp. | 47/98 12/103 16/225 8/63 83/489
Hipposideros spp. | 0/35 0/51 26/152 0/131 | 0/91 26/460
la io 0/3 0/3
Pipistrellus spp. 1/1 0/19 0/2 0/4 1/26
Miniopterus spp. 6/7 34/83 2/6 42/96
Eonycteris spp. 0/3 0/3
Vespertilio superans 41/128 41/128
Myotis spp. 1/38 0/70 0/35 1/143
Taphozous spp. 0/25 0/1 0/26
Tynolycteris pachypus 8/25 27/191 35/216
Scotophilus kuhlii 1/1 1/1
Eptesicus fuscus 0/1 0/1
Tadrida spp. 0/5 0/5
Barbastella 0/1 0/1
Nyclatus velutiaus 0/10 0/10
Fecal samples | 28/468 22/180 50/648
Sub-total | 82/637 56/326 48/332 41/128 27/191 18/438 8/204 | 280/2256
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colored circle), 14 host switches (solid colored circle with arrow), 0 loss and 0 failure to diverge.

Our findings demonstrate co-speciation alone is not sufficient to explain the observed co-phylogenetic
pattern and several host switches can be specifically identified. This is the case even if a significant

global signal of co-speciation has been detected. This work highlights, the need for these types of
detailed cophylgoenetic analyses to best explain the evolutionary history and host-switching of bat-CoVs.

References cited for the above analysis: Agnarsson, |., Zambrana-Torrelio, C.M., Flores-Saldana, N.P. &
May-Collado, L.J. (2011) A time-calibrated species-level phylogeny of bats (Chiroptera, Mammalia). PLOS
Currents, 3:RRN1212. Asher, R.J. & Helgen, K.M. (2010) Nomenclature and placental mammal phylogeny.
BMC Evolutionary Biology, 10, 1-9. Lei BR, Olival KJ (2014) Contrasting Patterns in Mammal—Bacteria
Coevolution: Bartonella and Leptospira in Bats and Rodents. PLoS Neg! Trop Dis 8(3): e2738.

Market Characterization Model Parameterization

Our ongoing observational research and mapping of farms and markets suggests that rapid changes in
the market and regulatory environment are changing the nature and location of the wildlife market
trade. The nexus of the wildlife trade and the potential hotspots of interspecies viral mixing is now in
many cases in animal storage facilities and transport between high-volume customers. To define realistic
parameters for intermixing wildlife species in areas of high potential mixing, we have developed a
preliminary survey and sampling protocol to assess these values as animals move along the value chain —
through these storage facilities - using respondent-driven questionnaires to follow and sample along the
wildlife trade network and reveal hidden nodes and sites of intermixing of species.

We have expanded our intermixing modeling framework to incorporate the variations along this value
chain, where the diversity, abundance, residence time, and contact rates between species change as
animals move through the trade network.

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

In Year 2, we continued surveillance for novel SARS-like CoVs from bats in Yunnan and Guangdong
provinces and obtained full genome sequence for 11 CoV isolates. Full genome analysis of these CoV
isolates was completed, including phylogenetic and recombination analyses. Importantly, recombination
analysis of the full-length SL-CoV genome sequences from a single bat population revealed that frequent
recombination events among different SL-CoV strains occur. Several SL-CoVs that are more genetically
similar to SARS-CoV (2003) than any previously discovered were also identified from bat populations in
Yunnan province. Full genome analysis suggests that an epicenter of SL-CoV occurs in rhinolophid bats
and provides more insight into the evolutionary origin of SARS-CoV.

Full-length genome sequencing of SL-CoVs identified from a single bat colony

To date, including preliminary data submitted for this RO1 that we are now analyzing under the current
funding, we have conducted 5-years of surveillance of SL-CoV in a single bat colony in Yunnan Province
(from 2011 to 2015), leading to the discovery of diverse novel SL-CoVs. Based on genotyping of these SL-
CoVs by the region corresponding to the receptor-binding domain (RBD) of SARS-CoVs, 11 isolates were
selected and full-length genome sequencing was performed in Year 2.

These SL-CoVs, including four others isolated previously from this colony, Rs3367, RsSHC014, WIV1 and

WIV16, are highly diversified in the S gene, but share similar sequence identity to SARS-CoV in ORFlab
(Fig 4). Genomic phylogenetic analysis showed that the SL-CoVs detected in this colony are more closely
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Additional Year 2 items for Specific Aim 3:
* The infectious clone of WIV1 was successfully constructed using reverse genetic methods;
* Two chimeric bat SARS-like coronavirus strains were constructed by replacing the S gene in the
backbone of WIV1;

*  Permission to import mice with human ACE2 to China was obtained, so as to conduct the
experimental infections proposed in our RO1 specific aims.

Specific Goals Not Met.

* Comparative cophylogenetic analyses of bat host and CoV RdRp and Spike gene phylogenies, to
assess patterns of evolutionary congruence and frequency of cross-species transmission (This
will be conducted in year 3);

* Animal infection experiments of SARS-like coronaviruses were not done, because of the
unavailability of mice with human ACE2 in Year 2. We now have secured these mice and will
begin this work in year 3.

* Sampling of bat and other mammalian species in markets to screen for CoVs. We will begin this
work in year 3.

Section C: Accomplishments: Publications

PUBLISHED

Xing-Yi Ge, Ning Wang, Wei Zhang, Ben Hu, Bei Li, Yun-Zhi Zhang, Ji-Hua Zhou, Chu-Ming Luo, Xing-Lou
Yang, Li-Jun Wu, Bo Wang, Yun Zhang, Zong-Xiao Li, and Zheng-Li Shi. Coexistence of multiple
coronaviruses in several bat colonies in an abandoned mineshaft. Virologica Sinica 31, 31-40 (2016).

Mei-Niang Wang, Wei Zhang, Yu-Tao Gao, Ben Hu, Xing-Yi Ge, Xing-Lou Yang, Yun-Zhi Zhang, Zheng-Li
Shi. Longitudinal surveillance of SARS-like coronaviruses in bats by quantitative real-time PCR, Virologica
Sinica 31(1): 78-80 (2016).

Cristin C. W. Young and Kevin J. Olival. Optimizing Viral Discovery in Bats. PLoS ONE 11(2) (2016).
Kevin J. Olival. To Cull, or Not To Cull, Bat is the Question. Ecohealth 13, 6-8 (2015).

Xing-Lou Yang, Ben Hu, Bo Wang, Mei-Niang Wang, Qian Zhang, Wei Zhang, Li-Jun Wu, Xing-Yi Ge, Yun-
Zhi Zhang, Peter Daszak, Lin-Fa Wang, Zheng-Li Shi. Isolation and characterization of a novel bat
coronavirus closely related to the direct progenitor of Severe Acute Respiratory Syndrome Coronavirus,
Journal of Virology 90(6): 3253-6 (2015).

Ben Hu, Xingyi Ge, Lin-Fa Wang, Zhengli Shi. Bat origin of human coronaviruses. Virology Journal 12 (1):
221 (2015)

ACCEPTED, IN PRESS
Lei-Ping Zeng, Yu-Tao Gao, Xying-Yi Ge, Qian Zhang, Cheng Peng, Xinglou Yang, Bin Tan, Jing Chen,
Aleksei Chmura, Peter Daszak, and Zheng-Li Shi. Bat SARS-like coronavirus WIV1 encodes an extra

accessory protein ORFX involving in modulation of host immune response. Journal of Virology (in press,
2016)
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B.4 What opportunities for training and professional development has the project provided?

We presented our project to graduate students, laboratory personnel, directors, and doctors from three
Hospitals in Yunnan Province: Yunnan Provincial Institute of Endemic Diseases Control & Prevention
(YNCDC); Dali Provincial Hospital; and The Third People’s Hospital of Kunming. Select doctors at YNCDC
(1) and Dali Provincial Hospital (3) were trained in the passive Hospital surveillance project protocols.

We trained graduate students from Dali School of Public Health (1) and the Wuhan University School of
Public Health (3) in qualitative behavioral risk data collection methodologies and data collection
technologies, survey data collection and analysis. These were also enrolled in and passed the Human
Subjects Research Course provided by the Collaborative Institutional Training Initiative (CITI Program) at
the University of Miami (http://citiprogram.org). The CITI Program is a leading provider of research
education content with web based training materials serving millions of learners at academic
institutions, government agencies, and commercial organizations in the U.S. and around the world.
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ZHENGLI Investigator Institute

of
Virology

Glossary of acronyms: Foreign Org - Foreign Organization Affiliation

S/K - Senior/Key SS - Supplement Support

DOB - Date of Birth RE - Reentry Supplement

Cal - Person Months (Calendar) DI - Diversity Supplement

Aca - Person Months (Academic) OT - Other

Sum - Person Months (Summer) NA - Not Applicable

D.2 PERSONNEL UPDATES

D.2.a Level of Effort

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?
Yes

File uploaded: Noam Ross CV 2016.pdf

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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AWARDS + FELLOWSHIPS (Total received $225,429)

Don Dahlsten Memorial Grant ($325) California Forest Pest Council, 2012
Designing Protective Treatments for Forest Disease Using Spatial Point Process Models

NSF IGERT Bridge Fellowship ($57,500) UC Davis, CA, 2012
Managing Emerging Forest Disease Under Uncertainty

NSF IGERT Traineeship in Rapid Environmental Change ($115,00) UC Davis, CA, 2010
Modifying River-Floodplain Systems: A Historical and Ecological Approach

UC Davis Graduate Group in Ecology Fellowship ($40,604) UC Davis, CA, 2010
NSF Research Experience for Undergraduates Fellowship ($8,000) Acad. of Natural Sciences, PA, 2005
Undergraduate Research Fellowship ($4,000) Brown University, RI, 2003

SERVICE + PROJECTS

* Workshop Instructor, Software Capentry and Data Carpentry Foundations Jan 2015—Present
* Student Rep, UC Davis Graduate Group in Ecology Executive Committee Sep 2013—Present
» Reviewer: Theoretical Ecology (4 reviews) Feb 2013—Present

* Web Developer and Technology Chair, Ecology Graduate Student Association  June 2013-Present

Creator + Maintainer of graduate student blog, resources, and news site (egsa.ucdavis.edu)

* Founder + Organizer, Davis R Users' Group Sep 2012—Present
Created users group that provides tutoring and seminars to graduate students in 10+ departments
* Contributor, R packages knitr, knitcitations, rcrossref, rethinking 2012-Present
* Organizer: NSF REACH IGERT Workshop on Multiple Goals in Floodplain Restoration Sep 2012
* Organizer, UC Davis Conference on Ecology and the Business Sector Apr 2011
= Organizer, UC Davis Graduate Group in Ecology Symposium May 2010-2011
» External Reviewer, World Resources Institute Corporate Ecosystem Services Review Jan 2008
* External Reviewer, McKinsey-Clinton Global Initiative Forestry Project Mar 2008
* Business Stewardship Volunteer, NY Coastal Marine Resources Center Feb-Apr 2007

OTHER WORK EXPERIENCE

GreenOrder New York, NY
Analyst, Senior Analyst: Corporate Environmental Strategy + Governance Sep 2006-0ct 2009
Conducted environmental performance analysis for products in energy, transportation, and water sectors
Created green product metrics system R&D stage-gating system for construction products manufacturer
Managed engagement with equipment rental company to identify growth opportunities in green building

Performed market and competitive analyses for a wide array of clients in retail, real estate financial and
cleantech sectors; prepared and delivered client presentations; managed projects

Managed analysts performing environmental product certifications and market research

Developed firm seminar series and analyst training materials; conducted trainings on topics including
auditing, statistical analysis, and environmental performance benchmarking

Audited certifications for environmental products and facility performance

Wal-Mart Providence, RI
Contract Researcher/Consultant: Energy Efficient Products Initiative May-Sep 2006
Developed forecasting model for sales of energy-efficient lamps at Wal-Mart stores

Created guidelines for design of lamp recycling program
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Brown University Facilities Management Providence, RI
Administrative, Research, + Teaching Assistant: Energy and Design Jan 2003—-May 2006
Developed energy-use and financial projections for university energy usage scenarios

Performed background research and feasibility analysis for university energy efficiency projects

Provided tutoring, logistical support and web design for two courses in sustainable design

Responsible for maintenance of energy efficient, low-impact building

Hovsgol Lake Global Environmental Facility and Brown University Mongolia + Providence, R
National Science Foundation REU Fellow, Thesis Research June 2005-May 2006
Advisor: Clyde Goulden

Independent research on climate-land use interactions on permafrost soil carbon storage

Plant surveys, soil pit excavation, soil physical and chemical analysis, soil microbial process

incubations

Marine Biological Laboratory Ecosystems Center Woods Hole, MA
Semester in Environmental Science Student Aug-Dec 2004
Advisor: Charles Hopkinson

Examined effects of nitrogen pollution on structure of microplankton food webs

Microcosm experiments, fluorescence microscopy, dissolved nutrient analysis, planktonic growth
incubations

Brown Center for Environmental Studies Providence, RI
Undergraduate Research Fellow Jun-Aug 2003
Advisor: Steven Hamburg

Conducted research in biogeochemistry at Hubbard Brook Experimental Forest and surrounding
region; oversaw soil pit excavation by undergraduate and graduate field crew

Plant surveys, forest floor measurements, litter collection, soil pit excavation, soil physical and
chemical analysis, GIS analysis in ESRI ArcMap

PUBLICATIONS IN POPULAR PRESS

"Extinction Debt,"(Initial author) Wikipedia. Wikimedia Foundation, Inec., February 23, 2011
http://en.wikipedia.org/wiki/Extinction_debt

“If Everyone Moves to the City, What Gets Left Behind?" Good.is, January 17, 2011.
http://www.good.is/post/if-everyone-moves-to-the-city-what-is-left-behind/

“Why the Ethanol Debate Isn’t Helping Anyone,” GreenBiz.com, Jun 3, 2009.
http://www.greenbiz.com/blog/2009/06/03/why-ethanol-debate-isnt-helping-anyone

“Four Lean, Green Strategies for an Uncertain Economy,” (with Andrew Shapiro) Harvard Business
Review’s Leading Green, Oct 29, 2008. http://blogs.hbr.org/2008/10/4-lean-green-strategies-for-an/

“What a Silent Spring Means for Business Risk,” GreenBiz.com, Mar 6, 2007.
http://www.greenbiz.com/blog/2007/03/05/what-silent-spring-means-business-risk
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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)?

211699 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
East China Normal 420945495 3663 Zhongshan Beilu
University Shanghai
ECOHEALTH ALLIANCE | 077090066 ECOHEALTH ALLIANCE, INC.

460 W 34TH ST
NEW YORK NY 100012320

EcoHealth Alliance, Inc. [ 077090066 NY-010 460 West 34th Street
17th Floor
New York NY 100012317
Wuhan Institute of 529027474 Xiao Hong Shan, No. 44
Virology Wuchang District
Wuhan
East China Normal 420945495 3663 Zhongshan Beilu
University Shanghai
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: East China Normal University

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 Enrollment
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 negmm?ény Total
Female Male NE?E;;md Female Male Nﬂ?m‘;ﬂfed Female Male Ng?lﬁg;mid
American Indian/Alaska Native 0 0 0 0 0 0 0 0 0 0
Asian 157 108 0 0 0 0 0 0 0 265
woeme | 0 [ 0 [ o [ o [0 [ v [ o[ e |
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 157 108 0 0 0 0 0 0 0 265
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To ensure compliance with informed consent procedures, all potential one-on-one interviewees will be
given a consent form prior to being asked to participate. The participant will review the consent form with
our research staff and will be given time to ask questions. When reviewing the consent form with
participants, our research staff will explain details of the study including why each participant was
selected, potential risks to participation, how participation is beneficial, that participation is completely
voluntary, and that s/he may withdraw participation at any time. It will be explained that the researchers
will not share responses. A small token or gift equivalent to no more than $10 USD will be provided to
each participant upon completion of the one-on-one interview.

Measures will be taken to assure the respect, dignity, and freedom of each participant. Each participant's
identity will remain anonymous. All responses recorded from participants (of either one-on-one or focus
group interviews) will not have names or any identifying details included with recoded responses. Results
will be transcribed and/or translated into English and reports will be in aggregate form only. No individual
names will ever be reported or published. For the purposes of achieving the aims of our study, data
derived from interviews will be analyzed in aggregate by region within a province, without revealing any
names of individuals and names/locations of specific markets. This will serve to minimize the legal and
economic risks to specific markets or vendors that may provide information about potentially unlawful
actions. Dr. Daszak the Pl has entered into a confidentiality agreement with NIH to further protect study
subjects from the release of any personally identifying information.

There is mentioned of focus group interviews, would the Pl please explain which groups of
participants are included and the location of the focus groups?

Focus group interview locations for the qualitative study will be identified prior to the focus group sessions
and will be performed in quiet and private areas where there are no other individuals present. Specific
sites for interviews depend on the type of targeted “hotspot” area and may be in farming or rural areas,
inside wildlife restaurants, in private rooms of dwellings, or in offices of business owners, hotel meeting
rooms, etc. If necessary, a barrier will be created so that no individuals other than those in the focus
group may view or otherwise interfere with the focus group in order to maintain confidentiality. Research
procedures in the current study will not include accessing personal health information.

To ensure compliance with informed consent procedures, all potential focus group participants will be
given a consent form prior to being asked to participate. The participant will review the consent form with
our research staff and will be given time to ask questions. When reviewing the consent form with
participants, our research staff will explain details of the study including why each participant was
selected, potential risks to participation, how participation is beneficial, that participation is completely
voluntary, and that s/he may withdraw participation at any time. It will be explained that the researchers
will not share responses. A small token or gift equivalent to no more than $10 USD will be provided to
each participant upon completion of the focus group interview.

For both focus group and one-on-one participants, our research team will use existing, local contacts for
introductions to individuals who are eligible and interested in being interviewed. Efforts will be made to
include a large variety of people with exposure to wildlife especially targeting people who have more
power or influence (e.g. farm owners, market leaders) as well as those with less (e.g. market cleaners, rat
catchers, individual vendors or shoppers).

Our team will recruit adults living at the site or working or visiting the site by asking individuals if they
would like to participate. The study is completely voluntary. Our team will be thoroughly trained on
communicating the research objectives and will be able to address any questions that potential subjects
may have. As part of the informed consent process, both written and oral descriptions of the study will be
provided in Chinese and via an interpreter if a local dialect is required. Contact details of our trained field-
team coordinator will be provided to all subjects and all personnel on our research team will be available
on site to answer questions from the study subjects.

Lastly, in addition to following up with participants who test positive for coronavirus in 6 months,
what is the PI's plan for linking positive participants to treatment?
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The test we will use is not a diagnostic test for SARS-like Coronaviruses. We will be identifying SARS-like
Coronavirus from genetic fragments using consensus PCR. We will also be conducting serological
assays, which represent exposure, but not active virus. There is no treatment for Coronavirus unless
there is acute illness in which case treatment would be supportive care. If a participant tests antibody
positive for SARS-like Coronaviruses, this would be a measure of past exposure and no treatment would
be necessary. If SARS-like Coronavirus RNA is found, we will inform the participant that SARS-like
Coronavirus was identified and that she or he should seek medical attention if respiratory symptoms
occur and inform doctor of possible SARS-like Coronavirus infection.

Fedkdkidh

Please note that our study has an initial qualitative component with the one-on-one interviews and focus

groups as detailed above and a separate survey component with questionnaires and biological specimen
collection. No clinical specimens will be collected in the initial qualitative component. For clarity, here are
details on participant and site selection for our survey component:

A site-specific approach to ‘hotspot’ identification has been widely used in infectious disease research.
Specific well-defined sites are referred to as ‘clusters.’ Cluster sampling is a standardized sampling
methodology that is used when it is either impossible or impractical to compile an exhaustive list of the
elements that make up the target population. Usually, as is the case in our study, the population elements
are already grouped into subpopulations, e.g., wildlife market vendors, hunters, people who live in caves
that have bats. To conduct a cluster sample, clusters (i.e., hotspot settings) are identified and selected for
inclusion. If the cluster is small enough, the entire cluster of respondents may be approached to be
included in the final sample. This is considered to be a one-stage cluster sample. However, if the cluster
is large, then a two-stage cluster sample must be obtained; that is, only a subset of respondents from the
cluster will be included in the final sample.

In order to obtain a subset of respondents from large clusters, systematic random sampling will be used.
The procedure involved in systematic random sampling is easy, can be done manually and is a
commonly used method in two-stage cluster sampling. A random starting point is selected to begin the
study. From that point the study staff will move X units (e.g., market stalls, dwellings, houses near a cave)
and select that unit for study participation. For example, in a large wildlife market, the first vendor would
be selected for study participation. Upon completion of the study requirements, study staff would move 3
stalls down and select a stall on the right for study participation. Upon completion the staff would move
another 3 stalls down and select a stall on the right for participation and so on. Only one person per unit
(e.g., household, market stall) will be interviewed.

In order to improve recruitment within target communities, introductory visits will be made to each of the
selected study site. These visits will be advertised through word of mouth or letter to town leaders
depending on the size of the community/site. The letter will inform the community that a research team
will be coming on a particular day(s) to discuss health related to animal contact. The letter would not be
for advertising recruitment purposes. It would only be used to inform the community of the research
visit(s).

During these visits, discussions and meetings will be held to educate, sensitize, and inform people about
infections animals may carry, which may then be transferred to humans and cause disease and potential
pathways for disease spread/emergence. When appropriate and following approval from local
representatives, the research team will post flyers to inform the community of when the team will be
coming back to speak to them about enrollment. This “town hall" meeting is completely voluntary, and
those interested would likely attend. Although local representatives may be present to introduce the study
team members, he/she will not be involved in the recruitment of the participants for the study. Once initial
group meetings have been completed, and the type of research to be performed introduced, individual
sessions with trained counselors, nurses, and phlebotomists (as appropriate) will be set up for interested
persons. Every effort will be made to minimize any form of coercion in this protocol. Local representatives
will not play a role in the recruitment of participants. During the consent process, local representatives
will not be present when the consent is discussed with the participant. If research visits or enroliment will
be held at a workplace, subjects shall be clearly informed during the recruitment process that their
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Peter Daszak Ph.D.
November 17, 2014
Page 2 of 3

Investigator Commitments

All Hummingbird IRB (HIRB) approved investigators are required to fulfill these commitments.

In granting approval to the investigator for the conduct of an investigattonal study, Hummingbird
IRB requires the investigator to understand and agree to these commitments:

1.

The investigator will conduct the study(ies) in accordance with the relevant, current
protocol(s) and will only make changes in a protocol when necessary to protect the
safety, rights, or welfare of subjects.

The investigator will personally conduct or supervise the described investigation(s).

The investigator will delegate tasks to only trained, experienced and appropriately
credentialed individuals who are familiar with the protocol and understand the tasks
required to conduct the study and protect human subjects during screening and while
enrolled.

The investigator 1s obligated to inform Hummingbird IRB of any financial conflicts of
interest which may exist through submitting approprtate forms on an annual basis.
Should a conflict arise during the course of the study, this conflict will be promptly
reported to the IRB.

The investigator will inform anv patients involved in a study involving drugs, devices or
biologics, or any persons used as controls, that the drugs, devices or biologics are being
used for investigational purposes and will ensure that the requirements relating to
obtaining informed consent in 21 CFR Part 50 and institutional review board (IRB)
review and approval in 21 CFR Part 56 are met.

The investigator will report to the sponsor and Hummingbird IRB (when applicable)
adverse and unanticipated problems that occur in the course of the investigation(s). If
after the study has concluded, new information is made available that is relevant to
ongoing health or safety, the investigator will inform subjects of these results.

When applicable, the investigator will read and understand the information in the
investigator’s brochure, device manual and other scientific background that describes
tbe potential risks and side effects of the drug, procedure or device.

The investigator will ensure that all associates, colleagues, and employees assisting in the
conduct of the study(ies) are informed about their obligations in meeting the
commiiments outlined in this document.

The investigator will maintain adequate and accurate records and make those records
available for inspection.
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10. The investigator will promptly report Hummingbird IRB all changes in the research
activity and all unanticipated problems involving nsks to human subjects or others.
Additionally, the investigator will not make any changes in the research without
Hummingbird IRB approval, except where necessary to eliminate apparent immediate
hazards to human subjects.

1. The investigator will have in place at his or her site, a process by which the HIRB
approved consent form is compared to the executed contract to ensure that consistency
exists between documents in terms of procedures, study visits, payment to subjects and
compensation for injury as well as other conditions effecting human subjects. The
investigator and sponsor will resolve any difference and notify HIRB of any changes
impacting the consent.

12. The investigator will provide referrals to any subject for whom a condition or potentially
adverse information is uncovered during the study. This may include, for example,
learning of suicidality or a previously unknown disease. This does not pertain to results
of genetic testing unless sharing this information is part of the protocol.
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PROTOCOL: Understanding the Risk of Bat Coronavirus Emergence
Protocol #: RO1AI110964
Version Date and Number: 6/5/13 updated 10/21/14 Version #1

The behavioral component of this multidisciplinary study has been designed directly in concert with the
novel work of zoonotic viral detection and the identification and characterization of spillover and further
transmission risk from wildlife. The approach is iterative and begins with rapid and focused qualitative
research conducted in natural settings at biological and ecological surveillance sites. The research includes
observation and mapping of public spaces, as well as focus groups and ethnographic interviews conducted
with two groups of individuals: those involved with the wildlife value chain (from hunter through market to
consumer) and those highly exposed exposure to wildlife, particularly bats (eg, cave dwellers). The focus is
on the type and frequency of animal contact, as well as the range of wildlife observed. Participants will also
be asked about observed environmental/ecological changes and impact; travel with animals, animal
responsibilities and how these are divided by age and gender, and animal taboo; daily life, seasonal
changes, times of shortage and other socioeconomic factors; and finally the frequency, types, causes and
understanding of iliness. This information provides a framework to gain rapid understanding of human-
animal interactions and the actions/meanings surrounding these interactions, as well as for the exploration
of unanticipated knowledge, such as the presence and rationale for taboos on certain human-animal
interactions. These data will directly inform the development of detailed behavioral surveys. Alignment of
the behavioral studies will coincide with animal biological surveillance to maximize the understanding of risk
and reconcile information gathered on transmission risk with the actual presence of potentially zoonotic
pathogens.

Consistent with the original proposal, we will recruit volunteers for the qualitative research by word of mouth
or by referral from key informants or other participants from the two target groups (ie, wildlife value chain
participants and those highly exposed to wildlife, particularly bats) in Guangdong, Guangxi, Yunnan, and
Fujian provinces in cooperation with local Bureaus of Public Health and CDCs. To recruit participants, we
will identify local individuals influential with the target population, introduce the study in public community
fora and identify volunteers through these mechanisms. We will identify three sites in each province for a
total of 12 sites representing the range of settings where the target population may be found (eg, bat caves,
wet markets; formal and informal wildlife trade posts; animal transport/travel routes and mechanisms
including transport storage and exchange centers, and wildlife value chain supporting industries such as
guesthouses, restaurants, medicinal/magical/material animal parts and animal by-product preparers,
vendors and purchasers). It is anticipated that eight focus groups (two per province) of approximately 8-10
individuals each (ie, a total of 48-80) and 144 ethnographic interviews (12 per site) will be conducted.
Therefore, a total of 192 to 224 individuals will participate in qualitative research. With participant
permission, qualitative interviews and focus groups will be recorded.

For the behavioral survey, in each of the four provinces in southern China we will aim to include 10 markets
and survey 20 vendors per market; an additional 420 individuals will be selected based on the results of
qualitative data analysis. In each province, 620 people will be surveyed for a total of 2480 individuals. A
sampling frame and recruitment materials for this quantitative research will be developed in Year 2.
Participants in the survey will be asked to provide blood (no more than 550ml), sputum, and stool samples.
We will screen sera for antibodies to SARS-CoV, other alpha & beta coronaviruses including MERS-CoV,
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and novel bat-CoVs. We will screen stool from CoV seropositive participants for CoV nucleic acid. We will
also develop specific bat-CoV serological assays and share these with our Chinese collaborators.

In recognition of the time and expertise offered by study participants, each person will be offered a small
token of practical, emotional or social significance. The token will not cost a lot of money, nor will it be
money.

Only adults 18 years or older will be invited to participate. At least one of the focus groups and an
estimated 35-40% of the interviews and surveys will be conducted with women. Subjects will be enrolled in
this study without regard to ethnicity. The primary enroliment criteria are related to occupational exposure
to wildlife and residence near wildlife.

We currently have no plans to pursue the substudy in Shanghai mentioned in the text. There are also no
current plans for follow up of any study participants. In addition, if SARS virus is identified in any human
sample, it will be immediately reported to public health authorities because we will have identified an
outbreak.

The original sources of this information are on p112 section C1b and p120 Human subjects in the grant
proposal.

2
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Interinstitutional Assurance

The Interinstitutional Assurance Is used by U.S. institutions that recelve Public Health Service (PHS)
funds through a grant or contract award when the institution has nelther Its own animal care and use
program, facilities to house animals, nor an Institutional Animal Care and Use Committee (IACUC) and
will conduct the animal activity at an Assured institution (named as a performance site).

I. Awardee Institution
' Name of Awardee Institution: EcoHealth Alliance
Address: (street address, city, state, zip code)
| 460 West 34™ STREET, 17™ FL.
| NEW_YORK, NY 10001, USA
' Project Title: (from grant application/contract proposal)
+ UNCERSTANDING THE RISK OF BAT CORONAVIRUS EMERGENCE |
" Grant/Contract Number: RO1 Al 110964 !
* Princlpal Investigator: DR. PETER DASZAK
A, Applicability
Tnis Interinstitutional Assurance between the awardee Institution and the Assured Institution is
applicable to research, research training, and blological testing Involving live vertebrate animals
supported by the PHS and conducted at the Assured Institution.
B. Awardee and Assured Institutional Responsibilities
i. The Institutions agree to comply with all applicable provisions of the Animal Welfare Act and
other Federal statutes and regulations relating to animals.

ii.  The instltutions agree to be gulded by the i

i r and comply with the
PHS Policy on Humane Care and Use of Laboratory Animals (Policy).

iil.  The Institutions acknowledge and accept responsibility for the care and use of animals
involved In activities covered by this Assurance. As partial fulfiliment of this responsibllity,
the Institutions will make a reasonable effort to ensure that all Individuals Involved in the
care and use of laboratory animals understand their individual and collective responsibllities
for compliance with this Assurance, as well as all other applicable laws and regulations
pertaining to animal care and use.

Iv. The awardee Institution acknowledges and accepts the authority of the IACUC of the
Assured institution where the animal activity will be performed and agrees to abide by all
conditions and determinations as set forth by that IACUC.
| Name of Assured Institution: Tufts University Cummings School of Veterinary Medicine \

Address: (street address, city, state, zip code) |
IACUC/Office of the Vice Provost for Research
- 136 Harrison Ave,
| Boston, MA, 02111
II. Institutional Endorsement
By signing this document, the authorized official at the awardee institution and the Institutionai
Officiz] and IACUC Chalrperson at the Assured Institution (performance slte) provide thelr assurances
that the project identified in Part I will be conducted in compliance with the PHS Policy and the
Assurance of the Assured Institution.
| A. Endorsement of Awardee Institution ;
InterInstitutional Assurance v12/1/2011
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Sample Collection. Bats will be manually restrained during sampling.

Bats: Depending on the species and size of bat, swabs will be taken from the oropharynx,
urogenital tract, and rectum. Fresh feces will be collected if available, in which case a rectal
swab will not be collected. Blood will be collected from fruit bats either from the cephalic vein or
from the radial artery or vein using a 25 gauge needle and 1cc syringe. Blood will be collected
from bats weighing less than 100g according to published techniques (126).

Rodents: Rodents will be anesthetized prior to sampling. Once anesthetized a small blood
sample will be collected using the submandibular vein or tail vein. Femoral or jugular
venipuncture may be used for larger rodents (e.g. rats). In all rodents, blood volumes of no more
than 1% of body weight will be withdrawn. (example 0.2 ml blood from a 20 gram rodent).

Civets and other small mammals: Anesthesia will be used to restrain small free ranging
mammals according to published protocols. Animals will be monitored continuously while
recovering from anesthesia. Animals that are sampled in the marketplace, and that may
potentially be consumed, will not be anesthetized. Manual restraint will be used and blood will
be drawn from the femoral artery or saphenous vein.

Laboratory Mice. Humanized mice will be bred at the University of Wuhan. Mice will be
inoculated with a specific dose (e.g. 1x10s TCID50) of virus through different routes (intranasally
and intraperitoneally). Mouse body temperature will be monitored with implanted temperature
sensing microchips (LifeChip Bio-thermo, Destron Fearing), and mice will be weighed daily.
Animals will be observed daily for clinical signs of iliness. Moribund mice will be euthanized,
according to AVMA recommendations. Live animals will be euthanized at three weeks post-
inoculation and organs harvested. We will collect sera on days 10, 15 and 21 to test for
neutralizing antibodies against bat CoVs. We will collect nasal washes, oral swabs, and rectal
swabs, and urine every two days. These are minimally invasive procedures, and will be
performed by experienced lab technicians under the supervision of a full-time veterinarian.

2. Justify use of animals, choice of species, numbers to be used. Species and number
used in study:

The purpose of this study is to conduct multi-regional surveillance in large populations of
animals to detect coronaviruses that may pose a risk to the health of both humans and animals.
The experimental work is designed to understand the ability of bat coronaviruses to bind to
human receptors. Because we don't have prevalence estimates for novel strains of
coronaviruses, we assume a conservative estimate of 10% prevalence. SARS-like
coronaviruses have been found in between 10% and 38% of bats studied (4, 25). A 10% in wild
populations of bats would require a sample of 30 individuals per species in order to ensure
detection of an infected individual with 95% confidence.

Wild bats: We will sample 30 individuals from 30 different species in each province in China (2
per species euthanized for organ tissue); representing but not limited to the following families:
Rhinolophidae, Hipposideridae, Vespertillionidae, Mollossidae, and Pteropodidae, all of which
are present in Southern China and potentially in the wildlife markets.

Bats in wet markets: We will opportunistically sample a wide variety of insectivorous and
frugivorous bats according to what is present in markets. In addition to bats, we will sample
civets, raccoon dogs, rats, bandicoots, bamboo rats, and other rodents present in the markets
that may act as intermediate hosts. Numbers of animals sampled from markets will be limited to
animal availability. In every situation, sampling of wildlife will be conducted in the most humane
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manner while minimizing the impacts on individual animals and their wild populations. In cases
where feces are collected for testing, non-invasive techniques will be used. In all instances, the
fewest number of animals will be sampled that will provide valid information and statistical
inference for the pathogen and disease of interest and every effort will be made to minimize
stress and discomfort for the animal.

A small number of bats (maximum 2 per species) representing each of the species in this study
may be euthanized in order to collect lung and intestinal tissue required for characterizing
coronavirus receptors. Voucher specimens may also be collected at the discretion of the team
leader for the accurate identification of species using molecular methodology.

Humanized mice for experimental infection for Specific Aim 3: In order to understand
whether bat coronaviruses that utilize receptors found in people have the potential to infect
people, we will use Swiss albino mice (standard breed at Wuhan University) that have been
genetically modified to have human receptors. We'll infect them with cultured bat coronaviruses
and determine which organs become infected and whether these mice are capable of shedding
infectious virus. Humanized mice will be genetically modified to carry human ACE2 or DPP4
gene will be used to evaluate pathogenesis of CoVs. We cannot anticipate exactly how many
viruses we will find that are candidates for experimental models, however we estimate that we
will use four adult mice (2 male, 2 female) per virus and that we will identify approximately 20
viruses that will be used for mouse infection experiments. This will require a total of 80 mice
over the study period.

3. Provide information on veterinary care. For wild caught animals, there is no specific
veterinary care that is appropriate, nor will clinical veterinary facilities be available. Animals that
are injured during the capture or sampling process will be assessed by an experienced team
leader, and if the animal is determined to be unlikely to survive if released, it shall be euthanized
humanely (see euthanasia section). Animals will be released within hours of capture. In the
markets, animals will be sampled using manual restraint or anesthesia. Animals will be returned
to vendors after sampling, or, if wild caught in the markets (e.g. rodents), they will be

released in the area outside the marketplace.

Laboratory mice will be housed in the BSL-3 small animal facility Center for Animal Experiment
at Wuhan Institute of Virology. Two senior Wuhan Institute of Virology veterinarians (Drs. An
XueFang and Zhang Fan) will oversee the experiments. Experimental animals will be regularly
monitored by experienced staff and a supervising veterinarian. The supervising veterinarian will
have responsibility for the care and well-being of all mice used in the experimental studies. The
animal facility operates 24 hours a day and has full-time veterinarians on staff. All animals will
be provided with food and water ad libitum and will otherwise receive standard care. The
Veterinarian in charge will notify the on-site Co-PI (Dr. Zhengli Shi) and the Principal
Investigator (Dr. Daszak) by telephone and email if there are any issues regarding animal health
and welfare.

4. Procedures for ensuring animal comfort, lack of distress, pain, or injury:

Wild-caught animals: Animals will not be held longer than 6 hours. Co-Pls, Drs. Epstein and
Olival have extensive experience in capture, anesthesia, and sampling wildlife, including bats. In
our experience, bats and rodents tolerate the described procedure well. Mist nets will be
attended continuously during capture periods, and bats will be extracted from the net as soon as
they become entangled. This will minimize stress and injury from entanglement. Bats will be
placed individually in cotton bags and hung from tree branches while awaiting processing and
during recovery. The bags are sufficiently porous as to allow for ventilation and are designed for
bat capture. The enclosed environment seems to calm the bats, as they do not struggle once
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inside, but they hang quietly. Animals will be monitored by a veterinarian or experienced field
team member during all stages of capture, processing, and release. Animals will be kept in a
cool place while in the pillowcases. Rodent traps will be set overnight and all traps will be
checked in the morning while it still cool outside. Rodents will be kept in a cool, shaded
environment during sampling and will be released within 10 hours of capture. The procedures
used in this experiment (blood draw, nasal, oral, and rectal swabs) are minimally invasive,
however, mice that show signs of morbidity post-infection will be examined and euthanized
according to AVMA standards (see below).

Market animals: Bats, rodents, and small mammals sampled in markets, sourced from
vendors, will be manually restrained and sampled on-site, to minimize stress and discomfort.
Because these animals are designated for human consumption, we will not use anesthetic
agents if the animal is to be returned to the vendor following sampling. Manual restraint and
sampling will be conducted by experienced members of the field team. Any animal that shows
signs of distress (respiratory distress, pale mucous membranes) will be immediately released
into a holding cage to recover. If the veterinarian or senior scientist in charge of sampling
deems an individual animal to be fractious, or at risk for excessive stress and discomfort,
anesthetic agents may be used for the safety of both animal and handler. Injectable tiletamine
zolazepam (Telozol HCI) given intramuscularly, or isoflurane gas using a portable vaporizer may
be used. Any animal that has been anesthetized for sampling will not be returned to the food
chain due to possibility of human consumption of anesthetic drug. These animals will be
purchased from the vendor and not returned to the market. Following sampling the animal will
be euthanized according to AVMA standards and disposed of according to safe biohazard
practices.

Experimental animals (mice): All experimental work will be conducted at Wuhan Institute of
Virology under the supervision of senior veterinarians Drs. An XueFang and Zhang Fan.
Animals will be observed daily for clinical signs of iliness. All mice will be provided comfortable
housing with regular access to water and food throughout the experiment. The experiments
under this study do not include surgical procedures or use of experimental pharmacological
agents. Mice will be anesthetized prior to sampling using isoflurane gas, which will reduce
stress and discomfort. During experimental infections, mice will be monitored for signs of pain
and discomfort. Moribund mice (e.g. mice showing depression, inappetance, respiratory
distress, or severe fever) will be euthanized, according to AVMA recommendations.

5. Euthanasia: In the event of injury to an animal that results in pain and suffering, and
reasonable veterinary care is unavailable, the animal will be euthanized by a veterinarian or
trained field team member using ketamine injected intramuscularly 37.5mg/kg and sodium
pentobarbital injected intravenously at a dose of 1.0ml per 5kg injected intravenously. This
protocol is in accordance with the AVMA euthanasia report (2013). Any animal that is
euthanized using a chemical agent will be disposed such that it will not be permitted to enter
the food supply either through markets or hunting.
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VERTEBRATE ANIMALS:

1. Detailed description of animal use.

All work with vertebrate animals will be conducted in China.

Capture and sampling techniques for all wild animals described in this study have been
approved by Tufts University IACUC. Experimental work using humanized mice will be
conducted at the Center for Animal Experiment Biosafety 3 lab of Wuhan University at the
School of Medicine in Wuhan, China. The Center is AAALAC accredited and has both an
Institutional Biosafety Committee and an Institutional Animal Care and Use Committee and all
animal work to be done at Wuhan has been approved by the Wuhan IRB (IACUC)
#WIVA05201402. Animals will be housed in a BSL-3 facility and will be under the care of a full-
time veterinarian. Conditions for animal use are described below.

Note: The majority of wild animals captured and sampled will be done using non-
destructive, techniques. In a small number of instances (~ 2 bats per species), where
intestine and lung tissue is required to establish cell lines, animals will be humanely
euthanized and a necropsy performed according to accepted protocols (see euthanasia
section)

Bat capture. Free-ranging bats will be captured using either a mist net or harp trap. The net
system is manned by two people during the entire capture period, and bats are removed from
the net as soon as they become entangled to minimize stress and prevent injury. In the Co-Pl’s
(Dr. Epstein) experience, a maximum of 20-30 bats can be safely held and processed by a team
of three people per trapping period. Duration of trapping will depend on the capture rate. Bats
are placed into a pillowcase or small cloth bag and hung from a branch or post until samples are
collected. Bats are held for a maximum of six hours.

Wild rodent capture. Free-ranging rodents will be captured through pit traps and box traps;
captive rodents, including resident free-ranging wild rats/rodents in markets, will be manually
captured or captured through traps. Traps will be checked a minimum of once daily in the
morning. If adverse weather (extreme heat, rain) is expected or researchers are working in
areas where predation is common, traps will be checked more frequently, and closed during the
adverse weather. Handling of rodents will involve morphometric measurements. Captive and
wild rodent sampling procedures (including anesthesia if necessary), will involve

manual restraint, venipuncture, mucosal swabs, fecal, urine, and external parasite collection.
Following capture, small animals will be restrained with a fine mesh bag to minimize
entanglement, taking precautions to ensure the animals are not traumatized by the hoop of the
net or through net removal. Larger rodents will be restrained for sampling in specialized
squeeze-cages, allowing adjustments appropriate to the size of the animal. Squeeze-cages
consist of a wooden frame with a plasticized wire bottom and a Plexiglas shield used to press
the animal, while ensuring visible communication between the field veterinarian and the animal.
Once squeezed, a rod is inserted to keep the plastic shield in place. The box is then inverted,
allowing sampling to be conducted through the open wire bottom and abdomen of the animal
when the animal is safely immobilized. Anesthesia for small rodents will be conducted using
plastic tubes, with the animals transferred directly from the traps to the tubes containing a cotton
swab soaked in ether, isoflurane, or methoxyflurane for anesthetic induction. For larger rodents,
chemical restraint and anesthesia (ketamine alone, or ketamine combined with xylazine) will be
applied either through the squeeze cages by syringe if applicable.

Laboratory mice. Lab mice will be sourced commercially by the Wuhan Center for Animal
Experiment at Wuhan University.
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Sample Collection. Bats will be manually restrained during sampling.

Bats: Depending on the species and size of bat, swabs will be taken from the oropharynx,
urogenital tract, and rectum. Fresh feces will be collected if available, in which case a rectal
swab will not be collected. Blood will be collected from fruit bats either from the cephalic vein or
from the radial artery or vein using a 25 gauge needle and 1cc syringe. Blood will be collected
from bats weighing less than 100g according to published techniques (726).

Rodents: Rodents will be anesthetized prior to sampling. Once anesthetized a small blood
sample will be collected using the submandibular vein or tail vein. Femoral or jugular
venipuncture may be used for larger rodents (e.g. rats). In all rodents, blood volumes of no more
than 1% of body weight will be withdrawn. (example 0.2 ml blood from a 20 gram rodent).

Civets and other small mammals: Anesthesia will be used to restrain small free ranging
mammals according to published protocols. Animals will be monitored continuously while
recovering from anesthesia. Animals that are sampled in the marketplace, and that may
potentially be consumed, will not be anesthetized. Manual restraint will be used and blood will
be drawn from the femoral artery or saphenous vein.

Laboratory Mice. Humanized mice will be bred at the University of Wuhan. Mice will be
inoculated with a specific dose (e.g. 1x10s TCID50) of virus through different routes (intranasally
and intraperitoneally). Mouse body temperature will be monitored with implanted temperature
sensing microchips (LifeChip Bio-thermo, Destron Fearing), and mice will be weighed daily.
Animals will be observed daily for clinical signs of illness. Moribund mice will be euthanized,
according to AVMA recommendations. Live animals will be euthanized at three weeks post-
inoculation and organs harvested. We will collect sera on days 10, 15 and 21 to test for
neutralizing antibodies against bat CoVs. We will collect nasal washes, oral swabs, and rectal
swabs, and urine every two days. These are minimally invasive procedures, and will be
performed by experienced lab technicians under the supervision of a full-time veterinarian.

2. Justify use of animals, choice of species, humbers to be used. Species and number
used in study:

The purpose of this study is to conduct multi-regional surveillance in large populations of
animals to detect coronaviruses that may pose a risk to the health of both humans and animals.
The experimental work is designed to understand the ability of bat coronaviruses to bind to
human receptors. Because we don't have prevalence estimates for novel strains of
coronaviruses, we assume a conservative estimate of 10% prevalence. SARS-like
coronaviruses have been found in between 10% and 38% of bats studied (4, 25). A 10% in wild
populations of bats would require a sample of 30 individuals per species in order to ensure
detection of an infected individual with 95% confidence.

Wild bats: We will sample 30 individuals from 30 different species in each province in China (2
per species euthanized for organ tissue); representing but not limited to the following families:
Rhinolophidae, Hipposideridae, Vespetrtillionidae, Mollossidae, and Pteropodidae, all of which
are present in Southern China and potentially in the wildlife markets.

Bats in wet markets: We will opportunistically sample a wide variety of insectivorous and
frugivorous bats according to what is present in markets. In addition to bats, we will sample
civets, raccoon dogs, rats, bandicoots, bamboo rats, and other rodents present in the markets
that may act as intermediate hosts. Numbers of animals sampled from markets will be limited to
animal availability. In every situation, sampling of wildlife will be conducted in the most humane
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manner while minimizing the impacts on individual animals and their wild populations. In cases
where feces are collected for testing, non-invasive techniques will be used. In all instances, the
fewest number of animals will be sampled that will provide valid information and statistical
inference for the pathogen and disease of interest and every effort will be made to minimize
stress and discomfort for the animal.

A small number of bats (maximum 2 per species) representing each of the species in this study
may be euthanized in order to collect lung and intestinal tissue required for characterizing
coronavirus receptors. Voucher specimens may also be collected at the discretion of the team
leader for the accurate identification of species using molecular methodology.

Humanized mice for experimental infection for Specific Aim 3: In order to understand
whether bat coronaviruses that utilize receptors found in people have the potential to infect
people, we will use Swiss albino mice (standard breed at Wuhan University) that have been
genetically modified to have human receptors. We'll infect them with cultured bat coronaviruses
and determine which organs become infected and whether these mice are capable of shedding
infectious virus. Humanized mice will be genetically modified to carry human ACE2 or DPP4
gene will be used to evaluate pathogenesis of CoVs. We cannot anticipate exactly how many
viruses we will find that are candidates for experimental models, however we estimate that we
will use four adult mice (2 male, 2 female) per virus and that we will identify approximately 20
viruses that will be used for mouse infection experiments. This will require a total of 80 mice
over the study period.

3. Provide information on veterinary care. For wild caught animals, there is no specific
veterinary care that is appropriate, nor will clinical veterinary facilities be available. Animals that
are injured during the capture or sampling process will be assessed by an experienced team
leader, and if the animal is determined to be unlikely to survive if released, it shall be euthanized
humanely (see euthanasia section). Animals will be released within hours of capture. In the
markets, animals will be sampled using manual restraint or anesthesia. Animals will be returned
to vendors after sampling, or, if wild caught in the markets (e.g. rodents), they will be

released in the area outside the marketplace.

Laboratory mice will be housed in the BSL-3 small animal facility Center for Animal Experiment
at Wuhan Institute of Virology. Two senior Wuhan Institute of Virology veterinarians (Drs. An
XueFang and Zhang Fan) will oversee the experiments. Experimental animals will be regularly
monitored by experienced staff and a supervising veterinarian. The supervising veterinarian will
have responsibility for the care and well-being of all mice used in the experimental studies. The
animal facility operates 24 hours a day and has full-time veterinarians on staff. All animals will
be provided with food and water ad libitum and will otherwise receive standard care. The
Veterinarian in charge will notify the on-site Co-PI (Dr. Zhengli Shi) and the Principal
Investigator (Dr. Daszak) by telephone and email if there are any issues regarding animal health
and welfare.

4. Procedures for ensuring animal comfort, lack of distress, pain, or injury:

Wild-caught animals: Animals will not be held longer than 6 hours. Co-Pls, Drs. Epstein and
Olival have extensive experience in capture, anesthesia, and sampling wildlife, including bats. In
our experience, bats and rodents tolerate the described procedure well. Mist nets will be
attended continuously during capture periods, and bats will be extracted from the net as soon as
they become entangled. This will minimize stress and injury from entanglement. Bats will be
placed individually in cotton bags and hung from tree branches while awaiting processing and
during recovery. The bags are sufficiently porous as to allow for ventilation and are designed for
bat capture. The enclosed environment seems to calm the bats, as they do not struggle once
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inside, but they hang quietly. Animals will be monitored by a veterinarian or experienced field
team member during all stages of capture, processing, and release. Animals will be kept in a
cool place while in the pillowcases. Rodent traps will be set overnight and all traps will be
checked in the morning while it still cool outside. Rodents will be kept in a cool, shaded
environment during sampling and will be released within 10 hours of capture. The procedures
used in this experiment (blood draw, nasal, oral, and rectal swabs) are minimally invasive,
however, mice that show signs of morbidity post-infection will be examined and euthanized
according to AVMA standards (see below).

Market animals: Bats, rodents, and small mammals sampled in markets, sourced from
vendors, will be manually restrained and sampled on-site, to minimize stress and discomfort.
Because these animals are designated for human consumption, we will not use anesthetic
agents if the animal is to be returned to the vendor following sampling. Manual restraint and
sampling will be conducted by experienced members of the field team. Any animal that shows
signs of distress (respiratory distress, pale mucous membranes) will be immediately released
into a holding cage to recover. If the veterinarian or senior scientist in charge of sampling
deems an individual animal to be fractious, or at risk for excessive stress and discomfort,
anesthetic agents may be used for the safety of both animal and handler. Injectable tiletamine
zolazepam (Telozol HCI) given intramuscularly, or isoflurane gas using a portable vaporizer may
be used. Any animal that has been anesthetized for sampling will not be returned to the food
chain due to possibility of human consumption of anesthetic drug. These animals will be
purchased from the vendor and not returned to the market. Following sampling the animal will
be euthanized according to AVMA standards and disposed of according to safe biohazard
practices.

Experimental animals (mice): All experimental work will be conducted at Wuhan Institute of
Virology under the supervision of senior veterinarians Drs. An XueFang and Zhang Fan.
Animals will be observed daily for clinical signs of illness. All mice will be provided comfortable
housing with regular access to water and food throughout the experiment. The experiments
under this study do not include surgical procedures or use of experimental pharmacological
agents. Mice will be anesthetized prior to sampling using isoflurane gas, which will reduce
stress and discomfort. During experimental infections, mice will be monitored for signs of pain
and discomfort. Moribund mice (e.g. mice showing depression, inappetance, respiratory
distress, or severe fever) will be euthanized, according to AVMA recommendations.

5. Euthanasia: In the event of injury to an animal that results in pain and suffering, and
reasonable veterinary care is unavailable, the animal will be euthanized by a veterinarian or
trained field team member using ketamine injected intramuscularly 37.5mg/kg and sodium
pentobarbital injected intravenously at a dose of 1.0ml per 5kg injected intravenously. This
protocol is in accordance with the AVMA euthanasia report (2013). Any animal that is
euthanized using a chemical agent will be disposed such that it will not be permitted to enter
the food supply either through markets or hunting.
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Interinstitutional Assurance

The Interinstitutional Assurance is used by U.S. institutions that receive Public Health Service (PHS)
funds through a grant or contract award when the institution has neither its own animal care and use
program, facilities to house animals, nor an Institutional Animal Care and Use Committee (IACUC) and
will conduct the animal activity at an Assured institution (named as a performance site).

I. Awardee Institution

II.

~Address: (street address, city, state, zip code)
460 West 34™ STREET, 17™ FL.
NEW YORK, NY 10001, USA - o

Project Title: (from grant application/contract proposal)

Grant/Contract Number: RO1 AI 110964
Principal Investigator: DR, PETER DASZAK i

A. Applicability
This Interinstitutional Assurance between the awardee institution and the Assured institution is
applicable to research, research training, and biological testing involving live vertebrate animals
supported by the PHS and conducted at the Assured institution.

B. Awardee and Assured Institutional Responsibilities

i. The institutions agree to comply with all applicable provisions of the Animal Welfare Act and
other Federal statutes and regulations relating to animals.

ii. The institutions agree to be guided by the U.S. Government Principles for the Utilization and

PHS Policy on Humane Care and Use of Laboratory Animals (Policy).

iii. The institutions acknowledge and accept responsibility for the care and use of animals
involved in activities covered by this Assurance. As partial fulfillment of this responsibility,
the institutions will make a reasonable effort to ensure that all individuals involved in the
care and use of laboratory animals understand their individual and collective responsibilities
for compliance with this Assurance, as well as all other applicable laws and regulations
pertaining to animal care and use.

iv. The awardee institution acknowledges and accepts the authority of the IACUC of the
Assured institution where the animal activity will be performed and agrees to abide by all
conditions and determinations as set forth by that IACUC.

Name of Assured Institution: WUHAN INSTITUTE OF VIROLOGY, CHINESE ACADEMY OF
SCIENCES
Address: (street address, city, state, zip code)
XIAO HONG SHAN NO. 44

| WUHAN, 430071, CHINA

Institutional Endorsement

By signing this document, the authorized official at the awardee institution and the Institutional

Official and IACUC Chairperson at the Assured institution (performance site) provide their assurances

that the project identified in Part I will be conducted in compliance with the PHS Policy and the

Assurance of the Assured institution. .
................................................. —

________________________________________ ——
InterInstitutional Assurance v12/1/2011
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Just In Time Report

Report submitted on :  01/24/2014 08:25 PM
IRB Confirmation:
Human Subjects Assurance Number:
Human Subjects Education: No Human Subjects Education was provided

IACUC Confirmation:

Page 1
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Just In Time Report

Report submitted on :  02/18/2014 12:49 PM
IRB Confirmation:
Human Subjects Assurance Number:
Human Subjects Education: No Human Subjects Education was provided

IACUC Confirmation:

Page 1
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Last First Role Training Training URL Date of Training
Daszak Peter PD/PI COLLABORATIVE INSTITUTIONAL TRAINING INITIATIVE (CITI) |https://www.citiprogram.org/index.cfm?pagelD=22 12-Feb-14
Epstein Jonathan H. |Co-Investigator [NIH Web based Training Protecting Human Subjects http://phrp.nihtraining.com/users/login.php 04-Mar-09
Shi Zheng Li Co-Investigator [COLLABORATIVE INSTITUTIONAL TRAINING INITIATIVE (CITI) [https://www.citiprogram.org/index.cfm?pagelD=22 14-Feb-14
Zhang Shu-Yi Co-Investigator |COLLABORATIVE INSTITUTIONAL TRAINING INITIATIVE (CITI) |https://www.citiprogram.org/index.cfm?pagelD=22 14-Feb-14
Ke Chang Wen |Co-Investigator |COLLABORATIVE INSTITUTIONAL TRAINING INITIATIVE (CITI) |https://www.citiprogram.org/index.cfm?pagelD=22 12-Feb-14
Zhang Yun Zhi Co-Investigator [COLLABORATIVE INSTITUTIONAL TRAINING INITIATIVE (CITI) |https://www.citiprogram.org/index.cfm?pagelD=22 12-Feb-14
Ge Xing Yi Co-Investigator [COLLABORATIVE INSTITUTIONAL TRAINING INITIATIVE (CITI) [https://www.citiprogram.org/index.cfm?pagelD=22 12-Feb-14
Olival Kevin J. Co-Investigator |COLLABORATIVE INSTITUTIONAL TRAINING INITIATIVE (CITI) |https://www.citiprogram.org/index.cfm?pagelD=22 12-Feb-14
Chmura Aleksei Admin COLLABORATIVE INSTITUTIONAL TRAINING INITIATIVE (CITI) |https://www.citiprogram.org/index.cfm?pagelD=22 18-Feb-14
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Just In Time Report

Report submitted on :  02/12/2014 09:54 AM
IRB Confirmation:
Human Subjects Assurance Number:
Human Subjects Education: No Human Subjects Education was provided

IACUC Confirmation:
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b. Survey of cases of respiratory illness within the Shanghai CDC influenza-like illness
surveillance program

[Study description from proposal with new material highlighted and in bold] Expanding on our work
in Guangdong, we will develop a voluntary study of animal vendors and hunters in Guangxi, Yunnan,
and Fujian provinces in cooperation with local Bureaus of Public Health and CDCs. We will develop a
survey to identify people with high exposure to wildlife, particularly bats, and will recruit volunteers,
collect blood, sputum, and stool sample from each enrolled participant. We will screen sera for
antibodies to SARS-CoV, other alpha & beta coronaviruses including MERS-CoV, and novel bat-CoVs.
We will screen stool from CoV seropositive participants for CoV nucleic acid. We will also develop
specific bat-CoV serological assays and share these with our Chinese collaborators. In each province
in southern China we will aim to include 10 markets and survey 20 vendors per market; 20 additional
wildlife hunters per province (220 case subjects); 400 control subjects from the general population
near the markets in each province (total of 620 people per province). For Shanghai, we will enroll 200
acute respiratory illness cases and 400 non-respiratory controls (600 total), The total number of
human subjects will be 2460. The study will be conducted in Guangxi, Yunnan, Fujian and Shanghai
provinces

HUMAN SUBJECTS RESEARCH

1. Risk to subjects: This project is a study of human exposure to animal coronaviruses in southern
China. Subjects will be enrolled on a voluntary basis and a single interview and sample collection will
be conducted. Informed consent will be obtained. People found to be infected with an animal
coronavirus will be followed up after 6 months with a secondary interview and collection of
biological specimens to determine whether infection is persistent and exposure is ongoing. Primary
subjects will be male or female adults who are highly exposed to wildlife through hunting,
butchering, or general handling in the context of live animal markets or restaurants that prepare and
serve wild animals. The study population will be selected in Shanghai, Yunnan, Fujian, and Guangxi
provinces, China, and will be open to people of all ethnicities that fit the subject criteria. We will
target human subjects, comprising 220 subjects (market workers and hunters) and 400 controls from
the general population in Yunnan, Fujian, and Guangxi provinces plus 600 subjects in Shanghai (total
enrolled: 2460). The market types are defined in Specific Aim 1, Human exposure to CoVs. There are
no data to suggest an ethnic bias for coronavirus exposure or infection, therefore subjects will be
enrolled based on exposure criteria, though subjects will not be excluded based on ethnicity or
gender. We will endeavor to have an equal number of men and women, if the composition of animal
vendors in markets allows.

Sources of Materials: Samples to be collected and screened for coronaviruses include blood, saliva
and stool samples. 10 mL of blood will be collected from each subject. Subjects will also be asked to
provide saliva and stool in sterile containers. An initial sample collection and interview will be
performed by trained medical personnel from the local CDC under the provincial Public Health
Bureau. Sample collection will be done once in years 2-4 of the study. Samples will be screened for
coronaviruses using PCR and an ELISA at the appropriate CDC microbiology lab or at the Wuhan
Institute of Virology. Samples that test positive for coronavirus or antibodies to coronavirus will be
followed up after 6 months with a secondary interview designed to determine the current level of
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Just In Time Report

Report submitted on :  02/10/2014 04:38 PM
IRB Confirmation:
Human Subjects Assurance Number:
Human Subjects Education: No Human Subjects Education was provided

IACUC Confirmation:
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ORGANIZATION: EcoHealth Alliance
AGREEMENT DATE: 4/3/2013

SECTION II: SPECIAL REMARKS

T E BE

The fringe benefits are charged using the rate(s) listed in the Fringe
Benefits Section of this Agreement. The fringe benefits included in the
rate(s) are listed below.

EAT T EN

Vacation, holiday, sick leave pay and other paid absences are included in
salaries and wages and are claimed on grants, contracts and other agreements
as part of the normal cost for salaries and wages. Separate c¢laims are not
made for the cost of these paid absences.

Fringe benefits include FICA/Medicare, health insurance, life insurance,
dental insurance, short/long term disability insurance, retirement, workers!'
compensgation and unemployment and other.

Equipment means an article of n onexpendable, tangible personal property
having a useful life of more than one year and an acquisition cost of $5,000
or more per unit.

pPage 3 of 4
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be used by anyone who is not the originally intended recipient. If
you have received this email in error, please inform the sender
and delete it from your mailbox or any other storage devices.
The National Institute of Allergy and Infections Diseases shall
not accept liability for any statements made that are the sender’s
own and not expressly made on behalf of NIAID by one of its
representatives.***
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ECOHEALTH ALLIANCE, INC AND
WILDLIFE PRESERVATION TRUST

INTERNATIONAL, INC.

CONSOLIDATED STATEMENT OF FUNCTIONAL EXPENSES

YEAR ENDED JUNE 30, 2018

Schedule B

Salaries

Payroll taxes and emloyees benefits
Total salaries and related expenses

Professional Fees

Grant to Other Organizations

Subcontracts

Field Work Costs

Meetings and Conferences
Travel Expense

Occupancy & Insurance
Printing

Postage

Supplies

Telephone
Memberships/Subscriptions
Miscellaneous Expenses
Depreciation

Catering and Faculity Rental
Information Technology
Investment Fees

Total Other than salaries and related expenses

Total Expenses

Notes - Excluded from indirect and direct costs

1. In-Kind and Donated Services

Audited
TOTAL Exclusions votes  Adjusted Total Cc Indirect Fund Raising Program
3 4,521,242 b 4,521,242 § 836.247 % 46,905 § 3,638,090

1,606,748 1,606,748 311,491 27,521 1,267,736

6,127.991 - 6,127.991 1,147,738 74.426 4,905,826
541,460 22,438 1 519,022 191.643 83,504 243,875

50,000 50,000 2 .

6,768,985 6,768,985 2 . -
455,548 188,734 3 266,814 502 3,246 263,066
271,374 35,515 4 235,859 66,653 5,132 164,074
869.470 869,470 33.891 37,661 797.918
666,153 666,153 660,153 0

63,931 63,931 20,855 18,371 24,706
20,116 20,116 2,576 3,905 13,636
37,742 37,742 34,981 - 2,762
70,633 70,633 30,545 - 40,088
50,082 50,082 21,576 6,893 21,613
6,495 4,294 5 2,200 218 - 1,982
22,335 22,335 20,681 - 1,654
99,748 30,686 6 69,062 69,062 -
194,270 23,978 3 170,292 37952 28,398 103,942
16,765 16,765 7 - -
10,205,109 7,141,395 3,063,715 1,128,226 256,173 1,679,316
$ 16,333,100 § 7,141,395 $ 9,191,705 § 2,275,964 § 330,599 § 6,585,142

2, Sub-Receipent exceeding $25,000 and Pass-through o Partners over $23,000

3. Equipment over 55,000
4. Particpants Costs

5. Bad Debt expense

6. Rental expenses

7. Investment Fees

See indipendent auditor's report
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ECOHEALTH ALLIANCE, INC.
YEAR ENDED JUNE 30, 2018

Summary Fringe Benefits Allocations

Schedule C-2

Federal Contract Salaries and Fringe
Federal A P Reference Number
i o o Number Wages Benefits
Federal Awards
Mational Science Foundation (NSF) Pass-through from Arizona State University 141374 7015 067 h 4,525 b 1,054
National Science Foundation (NSF) EcoHealth Net DEB-08010000 7022 851 18,350 7.156
DoD - Defense Threat Reduction Agency - DTRA Global Rapid Identification System HDTRA1-15C-0041 7096 068 181,234 63,277
DoD - Defense Threat Reduction Agency - DTRA Spillover of Henipaviruses and Filoviruses at Agricultural HDTRAI-14-1-0037 7096 103 34,083 13,323
DoD - Defense Threat Reduction Agency - DTRA Understanding the Risk of Bat-Borne Zoonotic Disease Emergence HDTRA1-17-1-0064 7096 105 119,628 44,715
DoD - Defense Threat Reduction Agency - DTRA Rift Valley Fever in South Africa HDTRAI-14-1-0029 7096 294 182,691 56.971
U.S. Department of Health and Human Services (DHHS - NIH) Bat Coronavirus in China 1RO1AIT10964-01 7012 049 163,575 55,511
U.S. Department of Health and Human Services (DHHS) Columbia University Center for Excellence SUI9AI109761-05 7023 262 35,935 9,173
United States Agency for International Development (USAID) Land Use Change AID-486-A-13-00005 7129 302 94,709 36,030
" : " " . ’ AlD- -A-14-
United States Agency for International Development (USAID) Pass Through UC Davis Emerging Pandemic Threat Program 001 OS L 711X 306 2,377,644 846,137
. - IC-16-C-
U. S Department of Homeland Security (DHS) Ground Truth 1111081111?[ e 7137 097 129,445 47,907
U. § Department of Homeland Security (DHS) IBIS: Inbound Bio-event Information System ES(I]—;?DL-] et 7138 099 84,380 23,996
Sub-Total Federal $ 3,426,199  § 1,205.251
Non-Federal Awards
Mon-Federal Awards Predict and Prevent pandemics 7138 107 67,451 17,849
MNon-Federal Awards Predict and Prevent pandemics 7002 850 26,270 10,133
Non-Federal Awards Predict and Prevent pandemics 7098 850 2,680 1,050
MNon-Federal Awards Predict and Prevent pandemics 7143 104 10,979 4.296
Non-Federal Awards Predict and Prevent pandemics 7144 106 28,450 8,253
Sub-Total Non-Federal $ 135831 $ 41,582
EcoHealth Alliance - General Funds Global Rapid Identification System 7100 068 32,435 4,766
EcoHealth Alliance - General Funds Land Use Change 7100 302 4,058 2,381
EcoHealth Alliance - General Funds Predict and Prevent pandemics 7100 306 39,567 13,756
Sub-Total General Funds $ 76,060 $ 20,904
EcoHealth Alliance - General Funds Fund Raising 7100 860 46,905 27,521
Indirect Costs pool H ﬁr@ra C\t}7 ol H H 7100 860 836,248 311,491
Obtai ida FOIA by White Coat Waste Project
Grant Total $ 4,521,242 § 1,606,749
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ECOHEALTH ALLIANCE, INC.
YEAR ENDED JUNE 30, 2018

Schedule of Federal Awards

Schedule E

Schedule F Divect Redarsl Federal Contract Badirect
7 Federal Agency / Pass- Type of Award Award Amount Award Period Pass-through Costs
Reference Number SIS
Through Limitations
National Science Foundation (NSF)
A EcoHealth Net DijeceFadas) | oiach Subad $499,897 9-1-2016 to 8-31-2021 DEB-08010000 No
Agreement
Pass-through from Arizona State University Pass- Through  Grant $162,024 9-1-2014 1o 8-31-2017 141374 15-588 No
U.S. Department of Defense (DOD)
Defense Threat Reduction Agency - DTRA Direct Federal
C Global Rapid Identification System DOD Contract ( FAR) $4.479.678 4-9-2015 to 9-30-2017 HDTRAL-15C-0041 No
D Rift Valley Fever in South Africa Direct Federal Grant $4.936,359 5-28-2014 to 5-27-2019 HDTRAI-14-1-0029 No
E Henipavituses aad Filoviruses at Agricaltural and Huntmg Humat: 0 e deril  Grot §2,408373 5-1-2017 to 4-30-2020 HDTRAI-14-1-0037 No
Animal Interfaces in Malaysia
F . Understanding the Risk of Bat-Bome: Zoonotic Disease Emorgence: g0 £t i’ Brane §2,881,013 10-1-2017 10 9-30-2022 HDTRA1-17-1-0064 No
in Western Asia
U.S. Department of Health and Human Services (DHHS)
National Institute of Health
G Bat Coronavirus in China Direct Federal Grant (Research) $3,086,735 6-1-2014 to 5-31-2019 TROTAIL10964-01 No
H Pass-through from Columbia University Center for Excellence Pass- Through i;:‘:;:n‘?"m““’d $345,003 3.7-2014 to 2-28-2019 SUI9AI109761-05 6(GGO083TT-39)  No
United States Agency for International Development (USAID)
1 Land Use Change Cooperative Agreement $2,499,147 10-15-2013 to 5-30-2018 AlD-486-A-13-00005 No
J Emerging Pandemic Threat Program Pass- Through Cooperative Agreement $47.651,611 10-1-2014 1o 9-30-2019 3;?[;;)}\'1\.}\' 14- No
U. S Department of Homeland Security (DHS)
K IBIS: Inbound Bio-event Information System Direct Federal Contract $413,761 10-30-2017 to 10-28-2018 II;IIS‘{I;I??DC—I?-C— No
L Ground Truth Direct Federal Fixed Fee Contract $271,272 9-30-2016 to 9-29-2018 HSHQDC-16-C-00113 N/A
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ECOHEALTH ALLIANCE, INC,
YEAR ENDED JUNE 30, 2018

Schedule of Direct Costs by Awards and Applied Indirect

Schedule F

Salarics
Payroll taxes and emloyees benefits
Todal salaries and related expenses
Professional Fees
Girant to Other Org
Subcontracts
Freld Work Costs
Meetings and Conferences
Travel Expense
Oceupancy & Insurance
Printing
Postage
Supplies
Telephone
Memberships Subscriptions
Miscellaneous Expenses
Deprecistion
Catering and Faculity Rental
Information Technology
Investment Fees
Total Other than salaries and related expenses

Total expenses
Direct Costs Base

Indirect Costs Allocation

A B C ] E F G H 1 ] K L
DOD- Cost DHS- Cost
NSF - Grani NSF- Grant  Reimbursemen  DOD- Geant  DOD- Grant  DOD- Grant DHHS-Grant  DHHS-Grant  USAID -Grant  USAID - Grant  Reimbursement  DHS- Fixed Fee
t Contract Contract Total Fedeal
3 . HDTRA1-15C- HDTRAI-14-1- HDTRA1-14-1- HDTRAL-17-1- [ROIATI10964- SUISATI00T61- AID-486-A-13- AID-OAA-A- HSHQDC-17-C-  HSHQDC-16- Gramiy Total Nou- EHA [nterna  +und Raising -
Topal Audited:  Jndicect, DEDIIOMO0NG  Ielae 41 w029 w37 D6 05 00005 14-00102 BOO3 13 Federal Grants Funds i ’:‘TI'!:;:"‘“'

S 4521242 § 836247 § 16,350 % 4515 § 181234 8§ 182691 § I40E3 5 119828 § 163,375 § 35,935 § 94700 5 237764 § 129,445 RA080 5 3426199 § 135,831 3 76,060 § 46,905
1,606,748 311,491 7,156 1,054 63277 36,971 13,323 44,715 55511 9.173 36,030 846,137 47,907 23 9% 1,205,251 41587 20,903 27,531
5,127,991 1,147,738 25,506 5,570 244,511 239,667 47,406 164,343 219,086 45,108 130,739 3,223,781 177,352 108,376 4631450 177,413 06,963 74,426

541,460 191,643 120 5,000 5,100 T 2,996 EETH 10,660 185,960 3 15000 62,419 1,279 2615 53,504
50,000 " . 50,000 2 .
6,768,985 : 555,964 445,916 54,203 258,578 55,435 5,398,803 6,768,085 ) :
455,548 502 13911 169,935 39,367 214 519 227,497 451 464 336 3,246
171374 66,653 24,651 4 9458 11,780 1 108 306 115219 43 14 161,503 23,110 14,676 5132
869,470 33,891 1,402 1347 32829 5976 41,655 13,592 a0 39,620 6ih1,993 612 2579 TAZ,T04 43,488 11,726 37661
666,153 666,153 . 0 .
63931 20,455 3939 24 127 1373 232 17252 198 23,147 389 1,169 18,371
20,116 1576 2,260 158 0 f5) £144 10,644 2992 3,905
37742 34981 2,762 2,762 ) -
70,633 30,545 0 031 220 ini 8,548 1,969 387 15,736 &l 39,134 0 :
50,082 21,576 491 7 106 2464 2218 4684 10,979 10,312 6,593
6495 28 : 6276 .
22,335 20,681 % 1,654 -
99,748 . . . 99,748
194270 37952 239 6324 1,432 333 308 30016 2113 5271 39,726 17,173 185 103,621 321 23978 28,398
16,765 B - 16,765 c
10,205,109 1,128,276 28,742 2347 11,834 628,516 622,469 150,684 353,767 4,280 121912 6,612,556 18,034 22,523 8,577,663 119,864 92,499 186,859
§ 16,333,100 5§ 2275904 8§ 54249 8 7926 § 156,344 8 68179 8 669475 8 35027 % ST1853 8 49388 8 252651 £ 9836337 S 195,385 130,899 5§ 13209013 § 297276 8 189462 § 361,285
s 20598 5 7926 § 256,344 8 325 8 54,023 § 241,881 § 34278 S 49388 § 197216 § 4437534 5 195,385 130,59 5 6,226,689 5 123,294 8 135,155 § 330,599

5 9741 5 2608 § 84363 5 102,750 5 17779 8 THEN3 S 103429 8 16254 5 64904 5 1460392 5 64,301 43079 5 2049203 S TIANE 5 44479 5 108,500
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ECOHEALTH ALLIANCE, INC.
YEAR ENDED JUNE 30, 2018

GOVERNMENT PARTICIPATION IN INDIRECT COST POOLS

Schedule G
Awards Indirect Costs % of
Allocation Base
Federal Grants $ 1,857,460 82%
Federal Contracts - Cost Reimbursements $ 148,664 7%
Federal - Fixed Fee $ 43,079 2%
Sub-Total Federal $ 2,049,203 90%
Non-Federal Awards $ 73,488 3%
Internal Funds $ 153,280 7%
Sub-Total Non-Federal $ 226,767 10%
Total Indirect Costs $ 2,275,964 100%
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ECOHEALTH ALLIANCE, INC.
YEAR ENDED JUNE 30, 2018

RECONCILIATION OF TOTAL PAYROLL TO IRS 941 FORMS

Schedule H

Direct Salaries and Wages
Indirect Salaries and Wages

Total Salaries and Wages

941 Reporting
July 1 - September 30, 2017
October 1 - December 31, 2017
January 1 - March 31, 2018
April 1 - June 30, 2018

Total Salaries reported at 941

Adjustments to Reconcile
Stipents Paid by Check
Health Insurance payments in lieu of benefits
Non-Taxable FSA, Dependent Care and Transit

Total Adjusments

Total Adjusted

3,684,995
836,247

$ 4,521,242

1,158,912
1,078.878
1,074,560
1,064,332

S 4376682

3,500
(661)
141,721

$ 144,560

$ 4,521,242

Obtained via FOIA by White Coat Waste Project
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