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information for OGIS can be found at www.archives.gov/ogis.
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Phase I Technical Proposal

I. ABSTRACT.

In line with Thrust Area 6 - Cooperative Counter Weapoens ol Mass Desiruction Rescarch with
Global Partners FRCWMD., we propose 4 multi-disciplinary rescarch project to identify key
factors correlated with the risk of bat viral #oonoses rom sites across Western Asia. Bats are
natural reservoir hosts o several emerging viruses with pandemic potential, including Ebola,
Marburp, Nipah, and SARS and MERS-coronaviruses, but current research on the distribution of
bats, diversily of their viruses. and potential lor zoonotic disease emergence in Western Asia is
severely limited. To fill this gap and contribute to biological threat reduction, we propose a
hypothesis-driven One Health research project focused on characterizing bat coronavirus
diversity and the risk of bat-borne zoonotic discasc emergence. This will include extensive non-
lethal tield sampling of bats, screening and characterization of viruses from bat speciimens with
sclect partner laboratorics currently operating within the region, and modeling cmerging discase
risk by combining viral data with host, geographic, and ecological data. Data for risk modeling
will be collated across a larger region than our Neld sampling will allow through the creation ol a
collaborative Western Asia Bat Rescarch Network (W4B-Ner)  including key rescarchers and
public health representatives lrom >12 countries. Research activities will be strengthened via
laboratory exchanges and annual data sharing and capacity building workshops. This integrated
approach presents a coordinated sirategy (o advance scientific knowledge around transhoundary
zoomotic discase emergence risk in Western Asia o inform carly detection, diagnosis, and
response to suppott the Global Health Security Agenda and CBEP goals.

II. SCOPE.

A. QBJECTIVE.

Our primary objective is to characterize the diversity of coronaviruses (CoV's) and test key
hypothescs about bat-borne zoonetic virus emergence risk in Western Asia in order to
reduce the threat of infectious diseases. Despile growing recognition that bals are important
zoonotic discase hosts, and the emergence of the Middle East Respiratory Syndrome coronavirus
{MERS-CoV), there remains limited scientific knowledge of the disiribulion and ecology of bats,
their pathogen diversity, and potential interfaces for transmission to humans and other specics in
Western Asia — an area encompassing over 20 countries in the Middle East and Near East. OQur
project is designed o detect emerging viruses at their source (wildlife populations) through
hypothesis-driven research, and (o provide a mechanism for improved risk assessment,
information sharing and scientific collaboration in an arca with fragmented. and oflen limited,
capacity for zoonotic disease investigations. Throuph partnerships with laboratories within the
region and extensive field investizations, we will establish a statistically rigorous research
platferm to characterize endemic pathogen diversity for coronaviruscs, a key viral family with
known pandemic potential. Data on pathogen diversity, host distribution, and ecological traits
will be curated, exchanged. and used to model zoonotic discase risk in this politically volatile
region.

B. BACKGROUND.

Bats are hosis (o a wide-range of viral zoonoses ol concern o Dol?, CDC, WIHO, and OIE duc to
their pandemic potential, high mortality rates, and lack of treatment eptions, including Cbola
virus, Marburg virus, Nipah virus, SARS-CoV and MERS-CoV”. Qur previous research has
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shown that MERS-CoV is a bat-origin virus currently spread in humans, in part, via an
intermediate host of dromedary camels ™. For MERS-CoV, important questions remain
regarding the geopraphic range of bat infection, the timing and causes of spillover to camels. and
role ol bats in camel and human infection — highlighting the need for a better understanding ol
bat ceology. distribution, and viral evolution and diversity in this region”. War and faming are
also important drivers for disease emergence globally®, and socio-political instability may
increase vulnerabilily lo zoonolic discase emergence in Western Asia, Despite the risk that viral
zoonotic threats from bats pose worldwide, virtually nothing is known about viral pathogens
in natural bat populations from Western Asia. Bat rescarch coordination networks exist in
Southeast Asia {Southcast Asian Bat Conservation Rescarch Unit, SEABCRUY; in Curope
{Eurobats); and in Africa (Bat Conservation Africa}, bul Weslern Asia represents a major
geographic gap. Bal research in Western Asia is highly fragmented and largely undeveloped -
with olten only one or lwo experts per country usually working in 1solation within national
boundaries, and with poor linkages o laboratories lor disease investigations. As bals are mobile
and do not respect political borders, there is a critical need to develop scientifically robust
roonotic surveillance activities more broadly across Western Asia,

Scientific lmpact for C-W¥ID science: Acknowledging that viral emergence, both nefarious
and natural, poses a signiticant threat to global sceurity, the current regional gap in capabilitics to
conduct research and facilitate early detection of bat-borne diseases in Western Asia severely
weakens our ability to counter the threats of bielogical weapons of mass destruction. Over 70%
of cmerging zoonotic discascs come from wildlife’; thus, ignoring the wildlife sector diminishes
the capacity to establish baseline "noermal” for viral presence and Lo preempt and/or rapidly
respond to emerging discase threats, Qur proposcd project will identify specific viral threats and
will enhance the scientific profciency of wildlile biologists, ecologists, public health specialists,
and virologists in the region by lesting hypotheses to understand the natural diversity and
spillover potential of bat-borne CoVs. Qur geographic focus will include lvur core (2. “high-
crimageinerl beountries el addiional (e mediam-enzusement T eoutries Zoonnd withim
zoonotic bat virus ‘hotspots™ e Wostern Axiu urcas with o ligh hikelihood ol at-hama vicas
spillow er {Figs 1 and 2} Our proposed research will improve early detection, and ultimately
mitigation, of bat viral cmergence in this region via 1) wildlifc discase ccology and viral
surveillance investigations in the tield; 2) laboratory diagnostic support and CoV
characterization to facilitate “pre-emergence’ detection of potential zoonoses and to differentiate
natural vs. nefarious disease emergence events; and 3) epidemiological and spatial disease risk
analyses. Our proposed research project will additionally serve multiple goals and
ohjectives of the CBEP mission, by 1) cngaging partner country scientists in high-quality,
hypothesis-driven research; 2} enhancing understanding ol endemic viruses to allow
differentiation ol natural vs. nefarious emergence evenls in the fulure; 3) supporling
hiosurveillance capacity building by enhancing pariner capability 1o detect, diagnose, and report
select agents: 4) employing responsible bio-risk management best praclices: 5) training pariner
country researchers to think critically about ethical research and be competitive in soliciting
international funding; and 6) promoting a One Health concept.

Key Hypotheses. Our regional, hypothesis-driven research project 15 focused on bat-borne CoVs
duc to their relative case of detection and abundance, and their importance to global health
security and pandemic emergence. We will support and link wildlife field research with
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appropriate regional (or sometimes in-country) laboratories to build capacity for basic pathogen
discovery and early detection using existing technologies. and provide training in proper
specimen collection and biosafety. Our project 1s designed to rigorously test the following initial
hypotheses (and develop DTRA-relevant outputs 1o undersiand viral threats); these may be
refined during Year | in consultation with project scientists and DTRA personncl:

H;. Bat CoV diversity correlates with host specics diversity in a given geographic arca.
(Cutput: Refined spatiad maps of natwralb-occurving viruses and susceptibie hosts)

H: Ecological and host demographic traits predict CoV strain diversity. (Ouwiput:
Analvsis of ecological and host life-history data to predict undetected viral diversing
Hs. Bats and their CoVs have significant levels of evolulionary co-divergence, (Quiput:
Improved abilin to predict CoV strain diversity and cross-species transmission risk)

Additionally. during Year 3 — Option Year 2 of our proposed project, we will combine the above
analyses with spatial data on human demography. land use, ceelegical and climatic variables,
and bat species ranges to refine bat viral zoonoses ‘hotspot™ maps for Western Asia (Fig 1).

Fig 1. Currently known distribution of bat zoonotic viruses',
“Hotspots™ of bat zoonoeses are non-wuitorm across Western Asia,
and highest (redforange) in arcas ieluding Georgia and Jordan
where this project will initially focus, as well as parts of Pakistan,
Irg, and Turkey. However, the aceuraey and resolution of these
maps is currently lunued by the pavcity of data and urgently need
‘ground truthing” of bar species ranges. ecological variables, and
viral richness, comhbined with more refined modeling approaches.

Mo bt shanad v rses

Methods and study design details for the above hypotheses are later described by task.

A coordinated research network approach to improving underlying data to model the risk of
Col/ emergence. Current disease “hotspol” maps rely on species distribution data based on
limited records from musceum collections, and other coarse-scale global datasets. A vast wealth
of data on the occurrence and distribution of bat species exists in the hands of individual
scientists, but this data remains mostly unpublished and is not currently shared with policy
makers and other scientists lurecly because the wildlife and disease research sectors are not
linked. As part of our project, data for rnisk modeling will be collated across a larger regional
footprint than our proposcd field sampling sitcs through annual data-sharing workshops and the
creation of the Western Asia Bat Research Network {(H4B-Net) — a collaborative, sustainable
network of key wildlife researchers and public health representatives rom =12 countries. We
will promote a culture of scientific collaboration via workshops, rescarch cxchanges, and a
dedicaled WAB-Net website, and collate geo-referenced hield data of bat occurrence and
ccological data via a cloud-based information management system modificd from our existing
database structure built with support from CBEP for our ongoing Rift Valley Fever project.

C. PROGRAMMATICS.

Where: We have selecied Tour high-engagement countries of strategic interest o Dol IYTRA
{Jordan. Georgia. Turkey . and Pali~tun to begin in Y 1) to be the focal sites for our CoV research
program, and additional {imedium-engagement) countries to be part of the broader WA B-Net to
contribute data and. in seme cascs, additional specimens for testing (¢.g. lraq. Saudi Arabia,

| Armeenias Ascrbaiand. The geographic focus of our research platform was designed to form a
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contiguous peopraphic block to address our proposed hypotheses, realizing that bats are often
migratory and not confined to political boundaries (Fig 2). We already have strong buy-in from
key scientists and public health experts to serve as the points of contact in proposed countries
(Atraciiment 3, fetters af support and C) 5), and will idently additional experis at the start of the
project. Specific geographic focus will be determined with DTRA-CBEP guidance.

Fig 2. Project geographic focus . =high-
cngagement research countrics; - medium-
engagement H.{8-Ner members and countrics for
program cxpansion; and — countrics not
included. We view high-cngagement countrics as
representing biogeographic “gateways’ lor bat (and
potentially pathogen) dispersal in the Tegion €.
Pakistan as a gateway 10 South Asia; Jordan o Alrica
and Arabia: and Georpia and Turkev to Eurape.

Wihao: EcoHealth Alliance (EHA) (prime) will design, implement, and oversee the research
project; train and ensurc participants follow US standards for cthical handling of animals,
biosatety and biosecurity: lead all contractual obligations with DTRA and project subawardees;
coordinate travel and organize workshops: manage website and information database; ensure
coordination between steering committee, scientific advisory board, and W4 B-Net members (sce
Fig 3); and collaboraic with our pariners in analyzing the data and publishing it. Our proposed
organizational structure:

»  Steering Committec (SC) of 8-10 people will be formed, including Dr. Kevin Olival (PL,
EHAY: Dr. William Karesh (Co-PI, EHA)Y. DTRA/CBEP representative TBD; selected
country represenmatives (TBD. see fetters of support).

*  Scientific Advisory Board (SAB) will initially include: Dr. Tigga Kingston (SEABCRU
Leady; Dr. Paul Batcs (Harmrison Institute): Dr. Paul Racey (Former [TUCN Bat Specialist
lead); Dr. Jon Epstein (EHA, bat disease and veterinary medicine); Dr. Vincent Munster
(NI laboratory expert) and additional experts to be added as needed (see letrers of
support). The SAB will oversee and review the proposed scientific activitics and provide
expertise during dala sharing and capacily building workshops, and help liaise with
regional and global stakcholders. Excluding salary requested for EHA scientists and
regional laboratory leads {see budgel justification), both the SC and SAB will consist of
volunileer experts, compensaled for travel expenses during annual workshops.

= Country Representatives: 1-2 lead rescarch scientist identificd as points of contact in cach
country tor 1w H015- Ve, with working groups by peopraphic sub-regions (see Fig 3)

* Regional Laboratorics: Two regional laboratories will lead pathogen characterization:
Center For Excellence In Biosatety. Biosecurity And Biotechnology Roval Scientific
Society (Jordan); and R. Lugar Center lor Public Lealth Rescarch (Georgia).
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Fig 3. Organizational Chart, Field and laboratory
rescarch will initially focus in four high-cngagement
countries (bold border). Other countries (thin or
dotted border) will be members of the B4 8-Ner and
may additionally contribute specimens for CoV
study. Countrics grouped by geographic sub-region
{colors). RSS in Jordan and Lugar Center in Georgia
will serve as regional hubs for laboratory rescarch
and training {represented by lab logos). The Scientific
Advisory Board will provide scientific oversight, and
serve as lead experts during workshops. The Steering
Committee will lead communication and ensure
adherence to project aims within and between the
country regions and with government ministrics.

Paotential Challenges and Proposed Solutions

Twao inherent risks of multi-national research projects are 1) dependence on the stability and
capabilitics of rescarch partners and collaborators, and 2) lack of communication. We have
selected our core collaborators based on their excellent scientific reputation and ¢xisting
relationshins with U'IA (vee Uraelent 3, sections Fand 27 EHA suceessfully coordinated
animal and human pathogen surveillance and reporting among 30 countries for the last 7 years
under our USAID Emerging Pandemic Threats PREDICT project, which now also includes
Jordan. We have trained hundreds of local partners in safe and ethical handling of bats for
biological sampling. We are confident in our project management skills, level ol expertise in this
arcna, and that our organizational structure will facilitate information exchange and
collaboration. While we recognize thal Westlern Asia is both highly-diverse and challenging m
regards Lo political irust amongst some partner countrics, our experience is that scientilic
research — notably wildlite and ecolopical research — has the ability to rise above such political
challenges when laced with a common goal and driven by passionale individuals. We believe
that our project will embody a ‘fats for peace ' mission — by promoting data sharing and a culture
of meaninglul transhoundary scientific collaboration especially as the 4 5-Ner matures.
Another potential challenge is in working with biological specimens in developing countries,
especially regarding logistics and export. EHA’s work in Saudi Arabia with MERS—COV”,;UM
Jordan under PREITICT dQemonstrates our ability to conduct satety and Personal Protective
Equipment (PPE} training with local partners. collect and transport samples from the field, and
work with biosecure laboratories in the US and in Saudi Arabia. Similarly, under this project we
will work with the regional partner labs (see PRAT forms) and US NIH scicntists (see letter,
Rocky Mountain Laboratories) 1o ensure strict adherence to binsecurily standards.

While we are aware of the unique sceurily challenges the region presents, we view the
structure our multnational research elfort as providing a resilient system lor bat virus research in
this pelitically volatile region. Ouvr sonplieg desien mnelindes pualiale samplivg stes sothin var
Lizl-cngoeement countries and additional <ites o ticdiue-vngagencent countrics o ensuare 1w
ceressiry sl coveriae ol bat species and specimens for CoV oinvestugations (xee Atracfiment
Josection 7o Dctled saephng Froeework™ cven iimdoodual sites wre disrepted dee 1o
security coveerns. Information gained from even a subset of countries will add critical
information about bascline diversity of CoVs and potential tfor zoonotic spillover in the region.
(riven the scope of the research, which determines the broader geographic distribution of bat
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species and viruses, rather than a temporal prevalence analysis, any interruptions in work in
participating countries would not jeopardize the project as a whole nor the validity or power of
the research results. Additionally, the high-engagement countries are dispersed in the region. so
border conflicts are notl expected to alfect project-wide operations. Jordan and Georgia, where
reference laboratory analyscs will be centralized, have demonstrated relative stability and we can
shift the proportion of laboratory work between the two countries if this becomes necessary to
ensure meeting deliverables, Onr project™ Contmunication Blan recuires monthily cadls sl ear
et partners and adecuate advanee notice or all planred feldwaork o asses< travel warnings
and klvisarios isee  Afraciimenr 3, seciion 5y The prime organization, EELA, is well situated to
anticipate and address any political challenges that arisc during the project given 1) our
experience in navigaling political instability in countries where we work, mcluding risks in
accessing and perfomming work in remote Gield sites, 2) strong existing collaborations with local
researchers who can inform us of early threats and suggest contingency plans, and 3) our prior
ficld work in the region during high-alert perieds, including in Saudi Arabia in response to the
MERS outbreak in 2012 ahead of the Hajj and current work in Jordan lead by Co-PI Karesh.

D. RELEVANCE.

This project will represent the first coordinated research etffort to understand the distribution and
diversity of bats and their viruses, and, subsequently. risk of bat-borne discasc emergence in
Western Asia. Importantly. the capabilities penerated will be shared across the region and with
other sectors (i.c. agriculture and public health authorities), allowing lor sustainable growth of
zoonotic One Health rescarch and improved capacity for the early deteetion and characterization
of select biological agents (CoVs) with pandemic potential. Our research will provide critical
information about the baseline diversity of viruses in natural pepulations, allowing for more
rapid differentiation ol intentional o1 nepharious versus natural disease emergence events. For
example, sequences oblained from any future CoV emergence events in people or domestic
animals can be compared against our peoreferenced CoV sequence database to help determine if
the event was likely to be ‘natural’ based on observed and predicied haseline levels of CoV
diversity from the outbreak site. The (One Health model implemented throuph our research
approach will be shared openly to guide development ol complementary elforts in countries, and
the scientitic results generated will be disscminated to stakeholders, including health, agriculture,
and environment ministries. intergovernmental organizations, and the preater research
community via presentations and posters at international and regional conferences. Annual
sunmimaries of research tindings and a final policy briet based on the spillover risk assessment
model will be provided o DTRA and local govermment authoerities in parlicipating countries,

II. CREDENTIALS.

PL: Dr. Kevin Olival is Associate VP lor Rescarch at EIAL 1e has been conducting research on
hat ecology, evolution, population genetics, and viral discovery for the past 12 years, including
as the organizational leam lead lor recent MERS-CoV investigations in Saudi Arabia and
manager of several other international projects. Dr. Olival serves on the Steering Cowmmnittee of
the Southeast Asian Bat Conservation Research Group (an NSF-funded Research Conrdmation
Network), the Scientific Advisory Board for the Lubee Bat Conservancy. and as a disease
advisor lor Bat Conservation International. He has coordinated field and laboratory wildlife
discase surveillance cftorts under the USAID PREDICT project in scveral countries over the last
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7 years, and also serves as the Modeling & Analytics Coordinator under PREDICT-2. Dr. Olival
is also co-Pl on a NTH RO1 award to investigate the risk of CoV emergence rom bats in China.

Prime Ovganization: EcoHealth Alliance (CHA) is & scientific organization with over 40 years
of experience working with local partners in over 30 countries at the nexus of health, biodiversity
conservalion and intemational development. EHA has a stall ol =40 in New York, including
multidisciplinary scientists, wildlife veterinarians, administration, and communications staff.
FHA has an extensive record of publishing high quality. peer-reviewed papers. brieling
documents and reports, including work on bat CoVs, Through strong collaborations with in-
country patiners. EHA promotes scientific capacity building that enhances knowledge of ecology
and health, e.g to understand MERS-CoV ecology in Saudi Arabia and other long-lerm
collaborations with wildlife health experts in the region (Jordan, UAE, Israel). EHA s
demonstrated expertise in producing highly-utilized and understandable science-hased outpuls
will contribute significantly to achieving project goals and developing a strong and sustainable
scientific network.

Regional Partner Laboratories: 'wo laboratories will serve as regional cenlers lor bal pathogen
investigations and laboratory training for this project (see CVs and support letters). Additional
in-country labs to be added o project il deemed necessary. and pending approval and completion
of the DTRA protocol risk assessment ool (PRAT).

* Center For Excellence In Biosafety, Biosecurity And Biotechnology Royal Scientific
Socicety (Amman, Jordan). The largest applied research institution in Jordan, the Center is at
the lorefront of science and biosecurity in Jordan. The lab currently leads scientific trainings
and regional partnerships {including with Iraq) and is tocused on developing affordable
biosecurity and biosatety. Jordan is also headquarters for the Eastern Mediterranean Public
Hcealth Network (EMPHNET) that links together Ministries of Health in Iraq, Pakistan, Saudi
Arabia, and other countries in the region. Through our contacts at RSS Jordan we will use the
EMPHNET e engage with govemnmment-level public healih colleagues and to communicate
relevant findings from our proposed rescarch. (Key Personnel: Dr. Nisrcen AL-Hmoud)

* R. Lugar Center for Public Health Research (Thilisi, Georgia). The Lugar Center is
suppotied via US-Georgia collaborations with the goal of combatting especially dangerous
pathogens (EDPs) through rigorous scientific rescarch, The Lugar Center has BSL-2 and
BSL-3 tacilities, and houses the National Repository of EDPs and a ABSL-2 vivarium. The
Lugar center has established collaborations with neighboring countries, mcluding Armena,
Azerbaijan, and Turkey, that include specimen and data sharing agreements. (Key Personnel:
Drs. Ketevan Sidamonidze and Lela Urushadze)

Rocky Mountain Laboratories (Montana, USA) is a premicer NIEI-NLAID Tacility with a BSL-4
laboratory and extensive expericnec on CoV diagnostics and MERS-CoV infection. Dr. Munster
will provide expertise in virology, in-kind support lor additional testing pending agreement and
specimen export, and advise on development of diagnostics al two regional laboralories, above,
{Key Personnel: Dr. Vincent Munster)

Additional Migl-Lngagenent Conntey Freld Partners: Woosllworle dircatl vl tao world-
clivss rescarck westitotmoes o lead Neld=sanmbling efForesom Forkey and Pukistun: the University
of Veterimary & Animal Seiences (UVAS), Lahare, Pakistan ikes Peesonnel: De Shalizad
Al and Bogazied Universiev iy Persencels D Rasat Bilzing See Attachment 3 tor CVs and
facility information,
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L. WORK TO BE PERFORMED.

A. GENERAL. By the end of the proposed three-year base period of the project, plus two
optional years, we will have collected sufficient bat and viral data to stauistically test our three
central hypothescs, created the first coordinated regional project for bat discasc investigations in
Western Asia, and generated spatial analytic tools to infonn bat disease risk. Qutputs include:
a) extensive characterization and sequence data from bail CoVs: b) a websile and information
management system for sharing ficld ccology and laboratory data (via an add-on to CHAs
existing web-based spatial database); €) the lirst-ever comprehensive models using ccological
and discase data trom Western Asia to assess zoonotie spillover and spread risk; dy locally-
hosted, annual workshops 1o improve core compelencies in partner countries” ability 1o conduct
viral surveillance in wildlile and share data: e) improved capacity (ot bat specimen collection
and testing; and f) improved scientific capacity for analy.ang, publishing, and reporting data 1o
cnable carly detection of high priority bat pathogens in the region.

B. SUMMARY

Year 1

Task 1: Establish robust scientific research plattorm to understand zoonotic disease risk in
Western Asia.

Task 2: Bat specimen and disease ecology tield data collection.

Task 3: Regional bat corenavirus characterization.

Task 4: Compile and disscminate rescarch results and reports to stakeholders.

Year 2

Task 1: Continued: Lstablish robust scientific rescarch platform to understand zoonotic discase
risk in Western Asia.

Task 2: Continued: Bal specimen and discase ccology field data collection.

Task 3: Continued: Regional bat coronavirus characterization.

Task 4: Continued: Compile and disseminate research results and reporis 1o stakeholders.
Year 3

Task 1: Conunued: Establish robust scientific research platform to understand soonotic disease
risk in Western Asia.

Task 2: Continued: Bat specimen and disease ecology field data collection.

Task 3: Continued: Regional bat coronavirus characterization.

Task 4: Continued: Compile and disseminate research results and reports to stakeholders.

Task 3: Synthesize data and conduct analyses of bat pathogen spillover risk.

Option Yeur 1

Task 1: Conunued: Establish robust scientific research platform to understand soonotic disease
risk in Western Asia,

Task 2: Continued: Bat specimen and disease ecology field data collection.

Task 3: Continued: Regional bal coronavirus characierization,

Task 4: Continued: Compile and disseminate research results and reports to stakeholders.

Task 5: Continued: Synthesize data and conduct analyses of bat pathogen spillover risk.
Option Year 2

Task 1: Conunued: Establish robust scientific research platform to understand soonotic disease
risk in Western Asia.

Task 2: Continued: Bat specimen and disease ecology field data collection.
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Task 3: Continued: Regional bat coronavirus characterization.
Task 4: Conunued: Compile and disseminate research results and reporis 1o stakeholders.
Task 5: Continued: Synthesize data and conduct analyses of bat pathogen spillover risk.

C. DETAILED TASKS.

YEAR# I

Task 1: Establish robust scientific research platform to understand zoonotic disease risk in
Western Asia (Y1-0Y2).

Description and execution. Building on existing relationships and strong interest from 12
potential partner countrics (see . Awtfuchment 3 C) s aind letters of support), we will design a
nmulti-national, zoonotic disease research platform {Figs 2 and 3). The WA4&-Net (extended data
sharing network) representatives (see letiers of support) were selected because of their expertise
in hat and/or virus research in their country and for their strong connections with government,
NGO, and academic institutions. The process of coordinating and building the network will be
ongoing throughout the project with the intention of organic and sustainable prowth. Participants
will be added through networking opportumties, mcluding at conferences, workshops, and as in-
country contacts grow in ministries and academic and rescarch institutions. PL Olival Jias
identifivd additional participants during a pilot workshop “Assessing privrities and gaps i hat
rescarel in Westere A<ia” keld at the International Bat Research Conference (Durban, South
Africa 2016). A simple core competency assessment tool (see drafi, tacivnen 3y will be
developed o measure mdn idial gompeterey ol praject participants inthe areis o
tor wildlite field jnvestigations, <ate animal kandling, specimen collection and transport,
parserit] prowenve eaginnnient iund biosalety, cold chain management, specimer racking drd
pathogen testing, The Steering Committee and Scientific Advisory Board will refine and agree
upon proposed research hypotheses and oversee F45-Net growth and communication. An
annual workshop will be coordinated by EHA with input from the Steering Commitice and will
rotate to a different high-enpagement country each year, each lasting 5 days. Three days will
focus on training to meet project field and lab deliverables, including animal ethics, biosalely
and biosecurity, and two days on data sharing. Activities to promote sustainment of the annual
workshop, via cost-sharmg and identificauon ol additional sponsors, will be put in place n Year
3 and OY1-2. The Year 1 workshop topics will include taxonomic identification and bat
diversity. ecological survey study design; and basics of One Health wildlite epidemiological
investigations. Attendees will be encouraged to provide a poster or oral presentation on current
research efforts. We will focus on refining hypotheses. identifving mechanisms for data sharing,
and communicalion across countrics, as well as introducing the core competency assessmenl
tool. Travel approvals will be determined in agrecment with DTRA cach vear. Regional
laboratories at RSS (Jordan) and the R. Lugar Center {Georgia) will provide diagnostic support
for CoV characierization and training during shoert-term laboratory research exchanges
primarily to facilitate testing ol specimens collected Mrom collaborating pariner countries (e g.
Pakistan, Irag, Turkey). Armually, 2-4 scientists will be selected lor the research exchange
program to enable scientists to strengthen thetr laboratory capacity and regional collaboration.
Funding will be provided lor extended stays (typically 2-3 weeks) in regional hub laboratories
and possibly external reference laboratories (e.g. NIH Rocky Mountain Laboratories) tor hands-
on training on diagnostic techmiques. All B4 B-Net participants will be invited to apply lor a
rescarch exchange through an expression of interest detailing whether or not bat specimens arc
available for testing, target skill sets to learn. and any proposed exchange site(s) or expert. The
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project Pls, in coordination with DTRA personnel and the Scientitic Advisory Board, will review
proposals for appropriate Nit, considering the findings of the Core Capacity Assessment (where
available}. Participants will be limited to a maximum of one funded research exchange. At the
conclusion of the exchange, the visiting researcher will be encouraged to present their research to
the host institution laboratory team to build scientific presentation skills, as well as complete an
evaluation on skills learned through the exchange and ideas on opportunities for capacity
dissemination in his or her country, All data [rom laboratory lesting during research exchanges
will be entered into the project databasc and contribute to risk modeling. As a eritical part of the
research platform we will ereate and maintain an information-sharing website and cloud-based
database. The database will store ccological and viral data cnabling testing of hypotheses
related to CoV diversity and enable spatial modeling. EHA, with existing DTRA and US Fish
and Wildlife funds, developed a multi-use One Lealth spatial database under our CBEP funded
Rill Valley Fever project in South Altica. We will leverage and customize this platform to create
a user [riendly spatial infectious discase database lor the bal communily that links to other
infectious disease databases and ecological and biodiversity datasets. Project data will be stored
on the cloud, and accessed via a secure system with varying levels ol permission where the user
can decide whether to hide, sharc with spatial obfuscation, or to completely share with other
users in the community. A stand-alone web site will also be built in Year | to facilitate
information sharing and discussion among rescarch teams, and provide the public information
about WA4B-Net, its members, and ongoing research. The website will be linked with the back-
cnd spatial database.

Resources: ELLA: 3 scientists (oversee network fommation, provide inpul on core competency
tool, plan agenda and present at annual workshop and meeting), @ FITA Held seiertists to train
country teinns and pros wde expertise Tor eld sammling: 1 owosnan assistact {plan logistics of
annual meeting, support for Steering Commitlee and rescarch network pariners). Lligh-
enpgagement countries: 2-3 research scientists per country (attend workshop: host or attend cross-
tramimg opportunities); Other countries: at least 1 research scientist per country (attend
workshop); Steering Committee and Scientitic Advisory Board: all members (develop
compelency assessment and data sharing standards, lead workshop sessions and traiming).
Progress Metrics: Number of rescarch collaborators and WAB-Net participants who participate
in research platform and workshops; training modules covered: hypotheses generated;
presentations delivered. Website developed and launched: program database and custom APls
for linking databases; establish data hosting and services on the Amazon Cloud Services.
Deliverablers): Regional capacily building workshop: prolessionals irained and engaged in
scientific rescarch projects; and core competency tool. Subrasks: (Formar: Year # Task #
Subtask #). 1.1.1 Confirm and identify research partners and diagnostic laboratories; 1.1.2
Develop, pilot and implement core scientific competency assessment; 1.1.3 Host workshop and
data-sharing meeting in a high-engagement partner country; 1.1.4 Reline hypotheses for CoV
study; 1.1.5 Organize and implement field-to-lab rescarch exchange program; 1.1.6 Develop and
maintain website for project; 1.1.7. Develop and maintain information sharing database.

Task 2: Bat specimen and disease ccology ficld data collection. (Y1-OY2).

Description and execution: Tmproving the quality of bat species distribution and abundance data
is essential for understanding the risk of zoonotic discasc emergence and testing hypotheses
relevant o the diversity and distribution of CoVs and other endemic bat pathogens. Species
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compasition and population size are likely inportant predictors of how many pathopens a
wildlife comnunity is able to maintain (e.g. critical community size theory). and the structure of
bat communities can influence the depree of viral sharing, between hosts". Our recent work has
shown that, including a control Tor research bias, species-specific traits mcluding ecological and
life-history variables and phylogenctic information can predict up to 80% of the variance in the
number of zoonotic viruses a host species may harbor”. We will train for and support tield
investigations lor targeted non-lethal bat specimen collection using standardized ecological
mcthods for capturc, species identification, and characterization of bat communitics from
geographic gaps identified in the irst year of the project. All bais will be non-lethally sampled
with strict adherence to US IACUC {animal usc) approved protocols following thosc currently
implemented by FHA scientists globally (see IACUC example in {iaclmiens 3). Longitudinal
datasets will be additionally identified among WAS-Ner scientists, and where possible, trends in
population decline or imcrease will be measured over the duration of the project lrom held
irapping data. Data will be collated and entered inte the database with appropriale penmission
controls for data access. agreed upon by each member. Site selection: Using spatial gap analyses
and existing maps of bat zoonoses'”, we will select 3-5 unique sites for Mield investigations in
participating high-cngagement countries. Additional sites in medium-cngagement countrics will
be selected for WAB-Ner-supported standardized ecological surveys to assess bat species
diversity and distributions and to collect additional specimens for CoV characterization. Field
methods: Field survey methods include 4-5 nights of mist netting and harp trapping at each site
io caplure a range of insectivorous and lruil bat species, with @ minimum targel of 30 bals per
species per site. We will additionally set up bat echolocation monitoring equipment for remote
moniloring during the trapping period, using 1-2 SM2BAT | Passive Ultrasonic Bat Recorder o
automatically record bat calls for 12 hours cach night. Ceholocation calls will be analyzed to
identily additional bat 1axa (e.g. genera or families) not sampled using trapping and to quantily
nightly bat aclivily using published algerithms'™'". Data will later be analyzed using rank
abundance and rarefication curves to compare diversity and abundance in tandem between sites,
and we will apply standard statistical comparisons of hat and CoV diversity and abundance
among sites. Specimen and data collection: Specimens for the CoV study will be collected
during b field surveys using previously validated. non-lethal capture and sampling strategies o
capture animals and collect blood, oral ~wahs. ard feees, and or rectal swabs for viral discovery'
{see examiple IACUC in Attackiyent 3 tor further details on methods). Sue Surther detials ol Co
stely and specimen ample sizes under Task 30 below, Morpholegical measurcments, sex and
age, locality, and representative echolocation calls will be recorded for each specunen, and wing
lissue biopsics collected lor host DNA sequencing and cophylogeny analysis. Specimens lor
CoV sereening (Task 3) will be transported from ficld sites to local and regional laboratories
following strict cold-chain and hosalety prolocols and stored at -80C. Funding Tore supplies 1o
strves s enpliace. nd soale bats thae i ve Toeally socreed will pe provided vin schowirds o
the four high-engagement countries: additional supplies will be procured in Years 1 el 2 by
ELEA Tor Tour puaclicim-ergasanent countries. At cach annual workshop we will review biosalely
and animal handling protocols, collate new data from dedicated surveys, and provide training in
data entry (o the project database.

Resources: EHA: 2 scientists (conduct training., advise on site selection), | program
admimistrator (assist country partners with data entry); High-engagement countries: At least two
scientists from cach gountry: Other country partners: at least one per country. Scientific Advisory
Board: all members (provide input on study design, troubleshooting, best practices).
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Progress Metrics: Number of trapping and echolocation survey nights completed: Number of
specimens collected; Number ol species localily and ecological data records entered in database.
Deliverubiefs): Initiate bat surveys, specunen collection, and ecological data collection, and
compile data in central spatial database.

Subtasks: 1.2.1 Lquip country partners with ficld supplies: 1.2.2 Conduct ficld-based specimen
collection training in hiph-engagement countries: 1.2.3 Assist countries with study design and
implementation plan for standardized surveys and implement bal study transeets: 1.2.4 Collect
bat specimens for CoV study and specics distribution and taxonomic data; 1.2.5 Transport
specimens Lo approved laboratories Tor storage.

Task 3: Regional hat coronavirus characterization (Y1-QY2).

Description and execution: As laboratory characterization of bat viruses is core o our rescarch
ains, collaborating scientists will be trained (o conduet field investigations for bat virus
discovery, laboratlory characterization of bat CoVs, and analysis of data (gralvsis of CoV
seguence and ecotogical datu ave presented in detwil in Task 5 as relevant to hvpothesis testing
and risk modeling). Testing will be centralized at two regional laboratories: RSS lab (Jordan) and
R. Lugar Center (Georgia), with potential to add additional lab partners per Task 1 following
consultation with regional laboratory leads and DTRA. Per Task 2, we will use previously
validated, non-lethal capture and sampling stratcgics for viral discovery'. Cold chain (liquid
N2), viral transport and biosecurity best practices will be standardized and utilized across the
project. Study design and sample size justification: Simpling plion detils e provided m
Supporting Doctomentation, \fraciunent 3, section = Tr sammary, we will corduet -3
sampligr events fomgae Tocaton and ek oo connry, nee vear, A Tabid ol 90 ks sl be
captured and sampled incack eventowith o ninimum farpet sample <ize of 30 individuals per
spectes, Fonr sectzen tepes woll e collected poranimal Calond. <aliva, Teeessand wieg tissuch
o o total ol 360 speeimens collectod nor sampling cvant. Feeesfreclal specimens will be
privritizcd tor testing each year s these ave st likels te vield CoVa s L be Srosen
e bavkeed o Dore ivestienions, sooticubo b v wdecu s potenial rescreeirs Tor SRS
celaned Cody DINA oo bat soing tseoe Trore 10%0 ot d i iduals woill e sequenced Jor
Fatochvome [ b I base pairsd Jo centinm Seld dentileation and ol dis for hast s o
phvlosene: s amiv-es, Species with distributions in two or more countrics within a subregion,
but that are unique between subrepions (see Fig 3) will be targeted to address patterns of
geographic CoV diversity per hypothesis 1. Assuming mean bat-CoV RNA prevalence of 6% in
feces'”, 30 individuals per species per sunplinge ~ite will give us 95% probability of detecting a
positive CoV, and a sample size of U0 specimens por sile will yield an average of 5-6,CoV
sequences for analyscs. Thus, screcning an anticipated 1500 bat specimens (.. in projoet vear
Abwill yield 10X £ 12 positive CoV samples Jor analysis. However, C'oV prevalence in bats may
actually be much larger than ~6% depending on species and seasonality, For example, in a
survey of bat CoVs in Saudi Arabia we found that 219 (32%) of 675 fecal pellets collected in
April 2013 were CoV PCR positive and were suceesslully sequenced”. Using an analysis of CoV
“species’ accumulation curves from our previous work. an overall sample size of just 300
individuals will allow us o characterize 8053 of the predicted CoV strain diversity in a given
SPBCieSH, (ver e cowne of

aiiied vodloo i over ZO000 spec iy €3, 2200 0f witich

tie project e will condier S sl

Cr :
P i SRR

Yiodiorent 3osciction 7 Laboratory assays: We will seroen fecal samples using standard RNA
extraction protocols and degenerate PCR CoV assays to amplity and sequence the RNA-
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dependent RNA polymerase (RdRp) gene's'“’. These protocols have been extensively validated
by the USAID PREDICT project to amplily a large range ol known and novel bat-C'oVs.
Regional laboratories will be equipped with supplies and will validate PCR assays in Year |, and
synthelic positive controls developed under the USATID PREDICT project will be shared with
partner laboratories, |

Additional hypotheses (lestable given the described sampling approach) will be developed in
Year | to turther understand bat CoV diversity in the region, and possibly additional CoV assays
{e.g. CoV serology) will be utilized pending in-kind contributions or additional resources (e.g.
from NIH Rocky Mountain, the USAID PREDICT-2 project in overlapping countrics, or
additional DoD funds). For example, we can test whether and which bat species in Western Asia
are reservoirs for MERS-CoV by screening of bat sera samples for MERS-CoV antibodies.
Resources: EHA 3 scientists (procure equipment, provide training on screening protocols,
conduct analysisfinterpretation on CoVs with scientific pariners); High-engagement countries: 2
rescarch scientists (collect samples, ship to designated laboratorics, conduct
analysis/interpretation on CoVs); (kher country partners: | research scientist per country via
laboratory rescarch exchange (collect samples, ship to designated laboratories, conduci
analysis/interpretation on CoVs); RSS and the Lugar Center 1-2 laboratory scientists.

Progress Merries: Samples sent to laboralories; samples tested; number of viruses detecled.
Deliverablefs): Initiate bat sampling and testing for CoVs.

Subtasks: 1.3.1 Equip country partners with laboratory supplies; 1.3.2 Conduct laboratory-based
diagnostic iraining

Task 4: Compile and disseminate research results and reports to stakeholders (Y1-0Y2).
Description and execution: Rescarch results, summary of dala collected, and outputs from
meetings and workshops will be compiled annually and shared in reports to various stakcholders
{country-level, regional, and international). [YIRA reporting will be completed amually. At leasi
two network participants will participate in international mectings cach year, e.g. the North
American Society [or Bat Research. the American Society for Hygiene and Tropical Medicine,
ASM Biodefense, or Inlernalional Meeling on Emerging Discases Lo disseminale scientilic
hndings. Biobank sample repository information and associated metadata will be maintained in a
IXTRA-specified format and all samples and data will be available Tor at least 12 monihs past the
project end date. 3o will puablisl 1 peor-revicw edl eprait avoess muatuseript s a4,
Resources: EHA: 3 seientists (synthesize outpuis of the network, develop annual report Tor
DTRA and a summary report for stakcholders, provide input on country-level reports). |
program ji-s1s1unt {to assist EHA tech team in maintaining cloud-based data storage systen,
assist country POCs with data entry, arrange travel for partners). High-cngagement countries: |
research scientist per country (compile country-level report and preliminary findings); (ither
couniry partners: 1 research scienlist per country {compile couniry-level report).

Progress Metrics: Completion of annual reports to DTRA, the wider scientific community and
other stakeholders. Completion of country-level reports on time,

Deliverablefs): Communication via reports to DTRA, the wider scientific community, and other
stakeholders. Biobank sample repository maintained and updated.

Subtasks: 1.4.1 Submit ammual report, including sample reposilory data, to [YIRA; 1.4.2 Analyze
and disseminate study findings to local, regional. and global stakehelders; 1.4.3 Conduct
presentationsimeetings al times and places specified in the grant schedule, including DTRA
Annual Technical Review.
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Year #2

Task 1: Continued: Establish robust scientific research platform to understand zoonotic
disease risk in Western Asia (Y1-0Y2).

Description and execution: As specified in Task 1, Year 1. The Year 2 workshop will include
hands-on echolocation moniloring, non-lethal bat sampling lor disease investigations, and
specimen and cold chain management. It will include an introduction or refresher course on PPE,
biosalely, and principles of One Lealth rescarch. In the begiming of Year 2, the core
competency tool will be rolled out for use in all high-enpagement partner countries. Other
countries will also be invited o conduct the assessment. We will work with the existing CBED
mechanism to support travel for scientitic advancement.

Resonrces: Same as Task 1, Year 1. Progressy Metrics: Attendance at workshop; training
madules covered; number of trainees and research exchanges; tidiv idual core competency tool
finalized; number of personcel completing assessment. Detiverabiefs): Repional capacity
building and data sharing workshop; professionals trained and engaged in scientific research
projects; and core competency toel implemented. Subtasks: 2.1.1 Confirm and identify rescarch
partners and diagnostic laboratories; 2.1.2 Develop, pilot and implement core scientitic
compctency assessment; 2.1.3 Host workshop and data-sharing mecting in a high-engagement
partner country; 2.1.4 Refine hypotheses for CoV study; 2.1.5 Orpanize and implement field-to-
lab rescarch exchange program: 2.1.6 Develop and maintain website for project; 2.1.7. Develop
and maintain informatien sharing database.

Task 2: Continued: Bat specimen and disease ecology field data collection (Y 1-QY2).
Description and exeention: As specified in Task 2, Year 1.

Resources: Same as Task 2, Year L. Progress Metries: Same as Task 2, Year L. Deliverablefs):
Same as Task 2, Year 1. Subrasks: 2.2.1 Lquip country partners with ficld supplies; 2.2.2
Conduct field-based specimen collection training in Jiigh-cneazeriont countries: 2.2.3 Assist
couniries with study design and implementation plan Tor standardized surveys and implement bat
study transects: 2.2.4 Collect bat specimens for CoV study and species distribution and
taxonomic data; 2.2.5 Transport specimens to approved laboratories for storage.

Task 3: Continued: Regional hat coronavirus characterization (Y 1-0Y2).

Description and execution. As specified in Task 3, Year 1, subtasks 3.3-3.5 will additionally be
implemented in Year 2 to OY2.

Resources: Same as Task 3, Year 1. Progress Metrics: Samples sent to laboratories; samples
tested; number of viruses detected. Defiverableds): Initiate bat sampling and testing tor CoVs.
Subtasks: 2.3.1 Equip country partners with laboratory supplies; 2.3.2 Conduct laboratory-based
diagnostic training; 2.3.3 Storc and update repository data for bat specimens; 2.3.4 Screen
specimens for CoVs, 2.3.5 Confirm and sequence positive specimens.

Task 4: Continued: Compile and disseminate research results and reports to stakeholders
(Y1-QY2). Description and execifion: Same as above: see Task 4. Year 1.

Resomrces: Same as Task 4, Year 1. Progress Metrics: Same as Task 4, Year 1. Deliverablefs):
Same as Task 4, Year 1. cacept two pevr-res 1w ed publicatioes deafivd. Subfasks: 2.4.1 Submit
annual report, including sample repository data. to DTRA; 2.4.2 Analyse and disseminate study
findings to local, regional, and global stakcholders: 2.4.3 Conduct presentations/mectings at
times and places specified in the grant schedule, including DTRA Annual Technical Review
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Year #3

Task 1: Continued: Establish robust scientific research platform to understand zoonotic
disease risk in Western Asia (Y1-0Y2).

Description and execution: As specified in Task 1, Year 1. The Year 3 workshop will include
analysis of biodiversity community data; GLS mapping and spatial analysis; and basic
phylogenetic tree reconstruction. In Y3, each country will update the core capacity assessment.
Resources: Same as Task 1, Year 1. Progress Metrics: Same as Task 1, Year 1. Deliverablefs):
Same as Task |, Year 1. Subtasks: 3.1.1 Contirm and identity research partners and diagnostic
laboratories; 3.1.2 Develop. pilot and implement core scientific competency assessment; 3.1.3
Host workshop and data-sharing meeting in a high-enpagement partner country: 3.1.5 Organize
and implement leld-to-lab research exchange program; 3.1.6 Develop and maintain wehsite lor
project; 3.1.7. Develop and maintain information sharing database.

Task 2: Continued: Bat specimen and disease ecology field data collection (Y1-OY2).
Description and execution: As specified in Task 2, Year 1.

Resources: Samc as Task 2, Year L. Progress Metrics: Samc as Task 2, Ycar 1. Deliverablers):
Same as Task 2, Year 1. Subtasks: 3.2.1 Equip country pariners with field supplies; 3.2.2
Conduet field-based specimen collection training in high-engagement countries: 3.2.3 Assist
countries with study design and unplementation plan for standardized surveys and implement bat
study transects; 3.2.4 Collect bat specimens lor CoV study and species distribution and
taxonomic data; 3.2.5 Transport specimens to approved laboratories for storage.

Task 3: Continued: Regional bat coronavirus characterization (Y1-0Y2).

Description and exeention: As specified in Task 3. Year 1.

Resources: Same as Task 3, Year 1. Progress Metrics: Samples sent to laboratories; samples
tested: number of viruses detected. Defiverableds). Initiale bat sampling and testing lor CoVs,
Subtasks: 3.3.1 Equip country partners with laboratory supplies; 3.3.2 Conduct laboratory-based
diagnostic training; 3.3.3 Store and update repository data for bat specimens; 3.3.4 Screen
specimens for CoVs, 3.3.5 Confirm and sequence positive specimens.

Task 4: Continued: Compile and disseminate rescarch results and reports to stakeholders
(Y1-OY2). Description and execntion: As specified in Task 4. Year 1. Additionally in Year 3
through OY 2, synthesis reports will be gencrated annually to disseminate preliminary tindings to
relevant stakeholders and local govermments including risk analyses outputs: and Jhres
manuscripts will be dratted for regional or international peer-reviewed journals.

Resomrces: Same as Task 4, Year 1. Progress Metrics: Same as Task 4, Year 1. Deliverablefs):
Same as Task 4, Year 1. Subtasks: 3.4.1 Submil anmmual report, including sample repository data,
1o DTRA; 3.4.2 Analyse and disseminate study findings to local, regional, and global
stakeholders: 3.4.3 Conduct presentations/meetings at times and places specified in the grant
schedule, including DTRA Annual Technical Review: 3.4.4. Prepare/submit peer-reviewed
manuscripls

Task 5: Synthesize data and conduct analyses of bat pathogen spillover risk (Y3-0Y2).
Description and execution: We will lest our three primary hypotheses {plus additional
hypotheses as developed) aimed at understanding the risk of CoV viral spillever [rom bats to
humans using a range of analytical approaches. Project data including bat and virus distribution
from ccological ficld surveys, species occurrence and ecological data collated [rom pariners;
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novel CoV sequence data; and previously published CoV data and existing spatial data sets
{environmental, socio-economic, and ecological disease drivers} from the region will be
synthetically analyzed in Y3-OY2. We will employ a combination of disease risk modeling
approaches developed andior cutrently being used at EHA' 1437 Qpecies capture and
prescneci/absence data from ccholocation monitoring at ficld sites will be used to refine
ecological niche models for each bat species to test patterns of observed CoV richness/diversity
using previously published methods'. A minimum of 30 well-distributed occurrence data poinls
arc needed for cach species to aceurately model its distribution'” which will be met combining
existing dala with our proposed field sampling stralegy across the region. We will use Ecological
Niche Medels (CNMs) under an cnsemblc™ modeling framework, as conducted previously at
FHA'" 1o create Mne-scale habitat suitability models and improved geographical ranges for each
potential CoV reservoir bat species. We will resample bat occurrence poinis within these refined
geographic ranges, combining data with bioclimatic™ variables (o produce a climatic envelope
representing the potential geographic distribution of cach species and validale these models with
occurrence data obtained from the tield and literature. Using a novel spatial tool {“geographic
profiling’)™ o describe spread from a common source we will identify larget areas where high
levels of bat CoV diversity and potential ceological drivers for viral spillover combine. We will
combine data trom tield surveys, habitat suitability models of bat species, global gridded data
sets for envirenmental variables and human and livestock density, and localities of CoV-positive
bats {rom 60 saapline cvects sites o develop high-resolution maps of CoV spillover potential in
Westem Asia. We will use spatially-explicit, multivariate linear conditional autoregressive
(CAR) models' to correet for autocorrelation in response and explanatory variables and test for
correlation between CoV diversily and host species diversity and environmenial variables (to
test Hy and H2). Relationship between CoV ostrain diversity and host species life history trait and
demographic information (Hy) will additionally be tested using Generalized Additive Models
and K-fold validation, following our recent work”,

Bat-viral co-phylogenctic analyses'™ will be used to quantify trequency and likelihood
of CoV spillover between species (to test H3), and develop predictions ol cross-species CoV
transmission as it relates to either host relatedness or geopraphy. We will use CoV and host
sequence data generated in this project as well ag previously published CoV strains from a
diverse range of host species to quantify co-evolutionary patterns and host range in bat-CoVs.
Phylogenetic relationships will be reconstructed using the RdRp gene tor CoVs and the cyth
gene for host species. Multiple scquence alignments will be performed using MUSCLE and
ClustalW methods implemented in Geneious™. Phylogenies will be estimated using maximum
likelihood and Bayesian inference implemented in RaxML™ and MrBayes™, respectively.
Robustness of the trees will be assessed using bootstrap replicates. For co-phylogenctic analvses,
we will select programs that are capable of accounting lor evolutionary patlerns given
association of virus species to mulliple hosts, as well as the presence of multiple viruses ina
single host. To test the null hypothesis that there is no pattern of co-evolution and assess the
statistical significance of bal-CoV associations, we will use boih global Tit and event-based
methods and perform permutations to randomized hosts-virus associations and then measure
cangruence relative 1o the host ree. Global-fit analysis will be tested using ParaFit™ to quantify
the degree of congruence between host and CoV phylogenies, and identify the sipnificant
individual associations contributing most to the co-phylogenetic structure. We will additionally
usc the event-based program Janc™ to determine the most probable co-cvolutionary history of
the associated host and viruses. Two phylogenies are considered as significantly conpruent if the
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cost of the best solution 1s lower than the costs expected by chance™ . We will use ditferent
spatial and taxonomic data partitions to test co-phylogenetic significance at multiple spaual and
taxonomic scales across Western Asia (Ha). Comparing the patterns of host-CoV co-phylogeny
between dilferent regions. we will also be able to test the hypothesis that cross-species
transmission of CoVs are more frequent in arcas with greater species overlap (related to Hy).
Power test and CoV diversity measures: We will use epidemiological analyses to
assess statistically significant differences in CoV prevalence and diversily across study sites
using a rangc of hicrarchical aggregations of data by site, species, and country. Using our
previous data and analysis derived from extensive sampling of one bat species'™, we predict cach
bat species may harbor on average 14 unique CoV “specics’. We simulated our sampling plan to
estimate our ability (i.e. power lest) to distinguish viral communities between species using
analysis ol similaritics (ANOSIM), with Bray-Curtis distance as our similarity
measure™ . Assuming 20% overlap between hosts in viral species, sampling 450 individuals per
species for the most common species in the region, over the course of the project, will provide
strong statistical power to distinguish between species on a pairwise basis. Inference is strong
{p==0.001)y at 10, 20, and 50% overlap, and p>0.05 at 80%; viral overlap per species.
Resources: LHA: 3 rescarch scientists (conduct analyses and provide interpretation and synthesis
for reporting on tindings); High-engagement countries: 2 research scientists per country (collate
and clean country-level data sets); Other countries: at least | rescarch scientist per country
{collate country-level data sets); Scientific Advisory Board: all members (provide guidance on
data interpretation and communication of indings to sleering commiltee).

Progress Merries: Development ol regional and country-level analyvses and risk models.
Deliverabies: Phvlogenetic analyses by species groups; number of spatial risk maps generated;
synthesized inlerpretation of findings reported. Subtasks: 3.5.1 Clean and refine ficld and
laboratory data trom database tor analyses; 3.5.2 Conduct viral phylogeny and co-phylogenetic
analyses; 3.5.3 Conduct epidemiological analysis of C'oV prevalence and diversity; 3.5.4 Refine
ccological niche and specics distribution analyses: 3.5.5 Develop and refine bat spillover risk
assessment model

Option Year 1

Task 1: Continued: Establish robust scientific research platform to understand zoonotic
disease risk in Western Asia (Y1-0Y2).

Description and execution: As specified in Task 1, Year 1. The OY 1 workshop will include a
round-table for troubleshooting CoV laboratory diagnostics, hands-on traming m co-
phylogenclic analysis of viral and host sequence data, and basics in species distribution
modeling. We will seek local support and in-country government funds to cost-share in OY | to
begin o offsel the costs of holding an annual workshop, with a plan lor Tully supporting the
meeting at the end of the project. Local cost sharing may include covering venue costs via free
use of local university or government conference facilities. receptions during workshop, and
volunteer and staff time needed to organize and host meetings, We will additionally identify and
meet with potential repional sponsors in Western Asia with a history of supporting international
conferences.

Resources: Samce as Task I, Year I oveepn ro FEA STeld scientist, Progress Metrics: Same as
Task 1, Year 1. Deliverable(s): Same as Task 1, Year 1. Subtasks: OY1.1.3 Host workshop and
data-sharing meeting in a high-engagement partner country; QY 1.1.5 Organize and implement
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tield-to-lab research exchange program: OY1.1.6: Develop and maintain website for project;
OYL.1.7. Develop and mamtain information sharing database.

Task 2: Continued: Bat specimen and disease ecology duta collection (Y1-OY2).
Description and execution: As specified in Task 2, Year 1.

Resources: Same as Task 2, Year 1. Progress Metrics: Same as Task 2, Year 1. Deliverablefs):
Same as Task 2, Year 1. Subtasks: OY1.2.4 Collect bat specimens for CoV study and species
distribution and taxenomic data; OY 1.2.5 Transporl specimens to approved laboralories lor
storage.

Task 3: Continued: Regional bat coronavirus characterization (Y1-OY2).

Description and exeention: As specified in Task 3. Year 1.

Resources: Same as above; See Task 3, Year L. Progress Metrics: Samples sent to laboratories;
samples tested; number of viruses detected. Deliverablers): Continue bat sampling and Lesting
for CoVs. Subrasks: OY1.3.1 Lquip country parthers with laboratory supplics; OY1.3.2 Conduct
laboratory-based diagnostic raining; OY1.3.3 Store and updale repository data lor bal
speeimens: 0Y1.3.4 Screen specimens for CoVs; OY1.3.5 Confirm and sequence positive
specimens.

Task 4: Continued: Compile and disseminate research results and reports to stakeholders
(Y1-QY2). Description and execution: As specified in Task 4. Year 1.

Resources: Same as Task 4, Year 1. Progress Metrics: Same as Task 4, Year 1. Deliverablefs):
Same as Task 4, Year 1. Subrasks: OY1.4.1 Submit annual rcport, including sample repository
data, Lo DTRA; OY1.4.2 Analyze and disseminate study findings to local, regional, and global
stakcholders; OY1.4.3 Conduct prescntations/meetings at times and places specified in the grant
schedule. including DTRA Annual Technical Review; OY1.4.4. Prepare/submit peer-reviewed
manuscripls

Task 5: Continued: Synthesize data and conduct analyscs of bat pathogen spillover risk
(Y3-OY2). Description and execution: Same as above; see Task 3, Year 3.

Resources: Same as Task 5, Year 3 - plas purt ime FTEA dota aralvse stanistician, Progress
Metrics: Development of regional and country-level analyses and risk models. Deliverables:
Host-virus phylogenetic analyscs by speeics groups: number of spatial risk maps generated;
synthesized interpretation of findings reported. Swbtasks: OY1.5.1 Clean and refine field and
laboratory data from database lor analyses; OY1.5.2 Conduci viral phylogeny and co-
phylogenctic analyscs; OY1.5.3 Conduct epidemiological analysis of CoV prevalence and
diversity; QY L5.4 Reline ecological niche and species distribution analyses; QY L5.5 Develop
and refine bat spillover risk assessment model

Option Year 2

Task 1: Continued: Establish robust scientific research platform to understand zoonotic
disease risk in Western Asia (Y1-0Y2).

Description and execution. As specified in Task 1, OY 1. The OY2 workshop will additionally
include an overview of integrated emerging discase risk modeling; and training on grant and
manuscripl writing to facilitate research network sustainability. Multi-year research datasets and
analvses will be summarized in advance and presented concisely (in wrilten and oral form) for
participants to share the informauon with stakeholders in their respective countries. We will seek
local support and in-country governmeni funds to cost-share in OY 2,
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Resources: Same as Task |, Option Year 1. Progress Metrics: Same as Task |, Option Year .
Defiverablefs): Same as Task 1, Year 1. Subtavks: OY2.1.3 Host workshop and data-sharing
meeting in a hiph-engagement partner country. QOY2.1.5 Organize and implement tield-to-lab
research exchange program; (3Y2.1.6; Develop and maintain website for project; OY2.1.7.
Develop and maintain information sharing database.

Task 2: Continued: Bat specimen and disease ecology data collection (Y1-OQY2).
Description and execution: As specified in Task 2, Year 1. Activities will be limited to the Tirst
halt of OY2 to allow for adequate time for screening and analysis of bat specimens.

Resources: Same as Task 2, Year 1. Progress Metrics: Same as Task 2, Year | Deliverahlefs):
Same as Task 2, Year 1. Subtashs: OY2.2.4 Collect bat specimens for CoV study and species
distribution and taxonomic data; ¥2.2.5 Transpott specimens to approved laboratories lor
storage.

Task 3: Continued: Regional bat coronavirus characterization (Y1-0Y2).

Description and execution: Same as above; See Task 3, Year 1.

Resources: Samc as above; Sce Task 3, Year L. Progress Metrics: Samples sent to laboratories;
samples tested; number of viruses detecled. Dediverabiers): Continue testing for CoVs;
sequencing compleled. Subtasks: OY2.3.3 Store and updale repository data [or bat specimens;
Y 2.3.4 Screen specimens for CoVs; 0OY2.3.5 Contirm and sequence positive specimens.

Task 4: Continued: Compile and disseminate research results and reports to stakeholders
(Y1-OY2). Description and execntion: As specified in Task 4. Year L.Additionally in OY2,
end-ol-project reports will be generated. Two peer-reviewed publications will focus on scientilic
advancements made through the five vears of data collection, sharing, and analysis; and the
structure and best practices learned from WAEB-Net Tor a One Health model that other regions or
disciplines could employ. At least two WA B-Net scientists will atiend the North American
Society for Bat Research and another international conterence to share end-of-project findinps.
Resources: Same as Task 4, Year 1. Progress Metrics: Same as Task 4, Year | Deliverablefs):
Same as Task 4, Year 1. Additionally. end-of-project report 1s finalized. Subtusks: OY2.4.1
Submit annual report, including sample repository data, o DTRA; OY2.4.2 Analyve and
disscminate study findings to local, regional. and global stakcholders: 0Y2.4.3 Ceonduct
presentations/imeetings at tunes and places specitied in the grant schedule, including DTRA
Annual Technical Review; OY2.4.4. Prepare/submit peer-reviewed manuscripts

Task 5: Continued: Synthesize data and conduct analyses of bat pathogen spillover risk
(Y3-OY2). Description and execution: As specified in Task 5, 0y 1 In QY2 a policy briel will
additionally be developed lor decision makers 1o summarize primary lindings from bal virus
spillover risk models.

Resources; Same as Task 5, Year 3. Progress Metrics: Development of regional and country-
level analyses and risk models. Dediverafies: Spatial risk maps finalized: synthesized
interpretation of Nindings reported. Suftasky: OY2.5.1 Clean and refine feld and laboratory data
from database for analyses; (}Y2.5.2 Conduct viral phylogeny and co-phylogenetic analyses:
0Y2.5.3 Conduct epidemiological analysis of CoV prevalence and diversity; 10Y2.5.4 Refine
ccological niche and specics distribution analyses: OY2.5.5 Develop and refine bat spillover risk
assessment model. QOY2.5.6 Develop final technical report and policy brief trom risk assessment,

L
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Understanding the Risk of Bat-Borne Zoonotic Disease Emergence in Western Asia
Pl: K.J. Olival, EcoHealth Alliance,

’ Geographic Scope
Objective: To characterize the diversity of coronaviruses g
(CoVs) and test key hypotheses about bat-borne zoonotic
virus emergence risk in Western Asia in order to reduce

the threat of infectious diseases.

Methods: Multi-country field investigations to collect bat
specimens and ecological data; laboratory PN

characterization of bat CoV diversity; establish ___@m )
collaborative research network and data sharing via __ M

annual review and planning workshops and research RS
exchanges; and risk modeling to improve understanding (). B e
of zoonotic disease emergence across Western Asia. Structure

Status of effort: Partnerships established with 3 core  Major Goals and Milestones:
laboratories {(Georgia, Jordan, US NIH/RML) and field o Establish One Health research platform to investigate

research partners in 12 countries from the region, and bat zoonoses — Years 1-3 & Option Years 1-2
Scientific Advisory Board formed. o Characterization of CoVs — Years 2-3 & OY1-2
Personnel Supported: 24 Researchers, 8 University o Increased capacity to research, publish, and share
Faculty, 6 Graduate Students, 2 Post-Doctoral Fellows, scientific information — Years 1-3 & OY 1-2

B Scientific Advisors. o Analysis of bat viral emergence risk Year 3 & OY1-2
Publications & Meetings: >12 peer-reviewed Funding Profile: $782,329 Yr1, $893,443 Yr 2,

scientific papers and >15 presentations at National $942,264 Yr 3, $772,972 OY1, $590,533 OY2

and International Science, Medicine, or Policy forums ~ Contact information PI: Dr. Kevin J. Olival,
and conferences are expected_ 212-380-4478 Qlival@EcoHealthAlliance.org
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Statement of Work

Project Title: Understanding the Risk of Bat-Borne Zoonotic Disease Emerpence in Western
Asia

Dacument Date: July 29, 2016

Objectiver Our primary objective is lo characterize the diversity of coronaviruses (CoVs) and
test key hypotheses about bat-borme zoonotic virus emergence risk in Wesilern Asia in order (o
reduce the threat of infectious diseases, Despite growing recognition of the importance of bat
viruses as zoonotic diseases, and the emergence of the Middle East Respiratory Syndrome
coronavirus (MERS-CoV). there remains limited scientific knowledge ol the distribution and
ccology of bats, their pathogen diversity, and potential interfaces for transmission to humans and
other species in Western Asia — an area encompassing over 20 countries in the Middle East and
Near East. Qur project is designed to deteet emerging viruses at their source (wildlifc
populations) through hypothesis-driven research. and to provide a mechanism for improved risk
assessment, information sharing and scientific collaboration in an arca with ragmented, and
often limited, capacity for zoonotic discase investigations. Through partnerships with
laboratories within the region and extensive Neld investigations, we will establish a statistically
rigorous rescarch platform to characterize endemic pathogen diversity for corenaviruses, a key
viral family with known pandemic potential. Data on pathogen diversity. host distribution, and
ceological trails will be curated, exchanged, and used o model zoonotic discase risk and
tacilitate scientitic collaboration in this politically volatile region.

Scope:

The grantce proposecs development of a regional zoonotic bat discase rescarch program,
including specific hypothesis-driven scientific activities o characlerize coronavirus (CoV)
diversily and risk of viral spillover lo people. Toward advancement of One Health research, the
crantee will also establish a network of scienusts currently working mdependently on bat and
discase research o more efTectively share data aimed at parameterizing risk models and Lesling
regional hypotheses in disease ecology of bat-borne pathogens. Research tindings will be
disseminated broadly in the scientific community and 1o relevant government authorities and
policy makers in the US and Western Asia. The grantee tcam shall focus on the following goals
and milestones:

1. Conduct discase ccology investigations to more precisely map bat-borne zoonotic discasc

disiribution and spillover risk (Year 1 — Option Year 2}.

* DMilestones: Establish study protocols; map existing data; unplement field surveys to
catalogue regional bat diversity, species inventories, and collect specimens lor CoV
characterization; collate spatial and ecological data into central database; retine
species distribution maps and niche models to refine reservoir host distribution in
Western Asia: develop and maintain information sharing database and website,

2. Characterize bat CoV diversity in Western Asia to improve understanding of spillover
risk. (Year | — Option Year 2}.
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¢ Milestones: Train personne] and implement field and laboralory studies: collect and
transport bat specimens; validate coronavirus assays; screcn specimens using PCR;
sequence CoV positive specimens; database lor viral sequence, host, and spatial data.

3. Tmprove the One Health scientitfic capacity for bat and disease ecology research in

Weslern Asia (Year | — Opuion Year 2).

* DMilestones: Establish regional network of scientists: implement hypothesis-driven
rescarch projects {per below); field, laboratory and analytical training of in-country
scientists; research exchanges from ‘field to lab’; annual project planning and data
sharing workshop: country capacity assessments; coordinated information sharing
platform; and publish and disseminate scientitic findings.

4. Synthesize data and conduct analyses of bat pathogen spillover risk (Year 3

Option Year 2)

* Milestones: Develop and apply a range of analytical approaches to model spatial
patterns of »oonolic virus distribution and risk, host-viral sharing and evolutionary
co-divergence, and identify correlates of viral diversity: develop and parameterize a
synthetic model of bat spallover risk for region.

This work will support strengthening One Health research capacity in four high-engagement
countrics with CBEP determination: Jordan, Georgia, Turkey, and Pakistan, and a broader
rescarch coordination network including countries geographically adjacent to core countrics in
Westem Asia. The praject will engage one 1o two lead bat scientist identified as points of contact
in cach country and establish ficld and laboratory tcams with additional local seientists to
conduct surveillance activities. The Center For Excellence In Biosafety, Biosecurity And
Biotechnology Royal Scientific Sociely (Amman, Jordan) and the R, Lugar Center or Public
Health Research (Thilisi, GGeorgia) will serve as regional hubs lor laboratory research and
iraining in pathogen detection. Support for laboralory protocols and transfer ol technelogy and
information sharing will additionally be provided by NIH s Rocky Mountain Laboratories and
the USAID Emerging Pandemic Threats PREDICT project. A Steering Committee will facilitate
communication within and between the country regions and with government ministries, and will
define and oversee the strategic aims of the network. The Scientific Advisory Board will provide
general oversight to animal welfare and biosceurity issues and scientific validity of proposed
research activities, maintain collaborations with researchers from other repions, and will serve as
lead experts during capacily building activilies and workshops, The proposed project period is
threc vears, with two optional years to augment datascts for more robust hypothesis testing and
promole further advancement of scientific capacity in the region.

Buckground:

Bats are hosts 1o a wide range of viral zoonoses of concern to DoD, CDC. WHOQ, and OIF due 1o
their pandemic potential. hiph mottality rates, and lack of treatment options, including Ebola
virus, Marburg virus, Nipah viros, SARS-CoV and MERS-CoV. However, despite the risk that
viral zoonoses emerging from bats pose worldwide. compared to Southeast Asia, Lurope, the
Americas, and Africa, virtually nothing is known about viral pathogens in natural bat populations
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from Western Asia. Bats are an extremely diverse group (1200+ specics globally) of ceologically
important animals that have been understudied compared to other taxonomic groups.

Zoonotic disease research in the Middle East and Western Asia is highly frapmented and largely
undeveloped — with oflen only one or iwo experts per country working in iselation within
national boundarics and without aceess to discase cxperts or laboratorics for diagnostics. As bats
are moebile and do not respect political borders, there is a eritical need o engage and link
ceological rescarchers through meaninglul field-based projecis o allow lfor more comprehensive
research and surveillance activities in Western Asia. Bal research conrdmation networks exist n
Southeast Asia (Southeast Asian Bat Conservation Rescarch Unil, SEABCRUY: in Europe
{Eurobats); and in Africa {Bat Conservation Africa), but Western Asia represents a major
seographic gap. Western Asia does not currently have the infrastructure in place to support data
sharing for regional understanding of zoonotic disease threats, nor wildlife ecology and
distribution more generally. Many health authorities in the region are not aware ol bat
populations or diversity in their countries. Qur proposcd rescarch project will additionally scrve
multiple goals and objectives of the CBEP mission, by: 1) engaping partner country scientists in
high-quality, hypothesis-driven rescarch; 2) enhancing understanding of endemic viruses to
allow differentiation of natural vs. nefarious emergence events in the future; 3) supporting
biosurveillance capacity building by enhancing partner capability lo detect, diggnose, and report
sclect agents; 4) employing responsible bio-risk management best practices; 5) training partner
country researchers 1o think eritically about ethical research and be competitive in soliciting
international Tunding: and 6) promoeting a One Lealth concept.

Key references include (further references can be found in the Project Narrative):

Memish, ZA, N Mishra. KJ Olival, SF Fapbo, V Kapoor, JH Epstein, R AlHakeem, M Al
Asmari, A lslam, A Kapoor, T Bricse, P Daszak, AA Al Rabeeah, and W1 Lipkin, 2013,
Middle Cast Respiratory Syndrome Coronavirus in Bats, Saudi Arabia. Cmerging Infectious
Discases 19: 1819-1823,

Olival, KJ, CC Weekley, and P Daszak. 2015, Are bats really “special™ as viral reservoirs?: What
we know and need to know.in L. Wang. editor. Bats and Viruses: From Pathogen Discovery o
Host Genomics. John Wiley & Sons, Inc., New Jersey.

Newman. SH, HE Field, JH Epstein. and CE de Jong. 201 1. Investigating the role of bats in
emerging soonoses. Balancing ecology, conservation and public health interests. Food and
Agricultural Organization of the United Nations, Rome.

Tasks/Scientific Goafs: (Format: Year #(s).Task # Subtask#).
Task Y1.1-0Y2.1: Establish robust scientific research platform to understand zoonotic
disease risk in Western Asia (Years 1-0Y2).

The grantee shall assemble a network ol scientific research partners from high and medium-
engagement countries via email. conference calls, and formal invitations. Data for risk modeling
will be collated across a larger regional lootprint than our proposed held sampling sites through
annual data-sharing workshops and the creation of the Western Asia Bat Rescarch Network
{WAB-Ner) — a collaborative, sustainable network of key wildlife researchers and public health
representatives from =12 countrics. The process of coordinating and building the network will be
ongoing throughout the grant. Participants will be added through networking opportunities,
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including at poster sessions, workshops, bat and/or wildlifc health mectings, and as in-country
contacts grow in ministries and academic and research institutions. 2-4 participants will be
sclected to participate in research exchanges with regional reference laboratorics cach year to
strengthen their scientitic capacity and facilitate testing of specimens collected trom
collaborating partner countries (e.g. Pakistan, Turkey). A simple core compelency assessment
tool (piloted in Y 1. and then implemented Y2-0Y2) will be develeped to measure irdividual
compeleney ol neeject voteipmts e the areas ol et practioes Toewildhile Deld mvesimitons,

sade animal hindliegs specimer: colleetion and tearsport, personal praleciive coupiment and

brosidetye cold chinn mimagenent speenner: rackaey. acd pathoger lestimg, A workshop and Deleted: nations’ rescarch capacity and

data-sharing meeting will be held ammually. The grantee will build a website for communicalion identify existing necds, including capabilitics
d = T CBEP funded cloud-b d datah h - logical d in bar taxonomic identification, hat ceology,

31:1 CuStomIZE an BXISIIIlg unded cloud-based data a_se o host project ecological an specimen colleetion and mansport, hioseourity.

viral data and enable testing ol hypotheses related o CoV diversity and spatial modeling. colil chain munagement, puthogen testing, und

risk mapping
Y1.1.1-¥3.1.1 Confirm and identify rescarch partners and diagnostic laboratorics. e
Y1.1.2-¥3.1.2 Develop. ptlot and implement core scientific competency assessment.
Y 1.1.3-0Y¥2.1.3 Host workshop and data-sharing meeling in a high-cngagement pariner country.
Y1.1.4-¥2.1.4 Refine hypotheses for CoV study.
Y 1.1.5-0Y¥2.1.5 Organize and implement Gield-to-lab rescarch exchange program.
Y 1.1.6-0Y¥2.1.6 [evelop and maintain website [or project.
Y1.1.7-0Y2.1.7 Develop and maintam mflormation sharing database.

Task Y1.2-0Y2.2: Bat specimen and disease ecology field data collection (Years 1-0Y2).

The grantce will train for and support ficld investigations for targeted bat specimen collection
using standardized ceological methods Tor caplure, species identification, and characierization of
bat communitics from geographic gaps identified in the tirst vear of the project. All bats will be
non-lethally sampled with strict adherence o US JACUC approved protocols. Improving the
qualily of bat species distribution and abundance data is essential for understanding the risk of
roonotic disease emergence and testing hypotheses relevant to the diversity and distribution ol
coronaviruses and other endemic bat pathogens. Longiludinal datasets will be additionally
identifted among WA B-Ner scientists, and where possible, trends in population decline or
increase will be measured over the duration of the project from field trapping data. Data will be
collated and entered into the databasc with appropriate permission controls for data access,

agreed upon by each member. Field survey methods include 1+ o nights of bat trapping and Deleted: 4-3
ccholocation monitoring at cach site ((1-5 unique sites per participating country over the course of Deleted: 3

this project), with a minimum target of 30 bats per species per sife on each sampling trip. w b

wrel 3 osprccfes e sde ekl B s per sanephing cventn Woeowill conducr S8 phing avenls Formatted: Font:ltalic

(40 Righ-cngagemert countrics, ard at least 12 i mediame-cngagement coartriesj over the

juet. Bat echolocation call analyses will be used (o identily additional taxa (e.g.

genera or families) not sampled vsing trapping and to quantily nightly bal activity using

published algorithms. [Data will be analyzed using rank abundance and rarefication curves to

compare diversily and abundance in tandem between sites, and we will apply standard statistical

comparisons of bat and CoV diversity and abundance among sites {See Task 5). Specimens for

the CoV study (rectal swabs/leces. oral swabs, blood. and ti~=ie wing) will be collected during Deleted: and
tield surveys (see Task 3). Tissue biopsies will be collected for genetic barcoding to contirm

Neld species [Ds as needed. Supplies lor ecological surveys will be provided to the Tour high-

| engagement countrics and four or more medivm-ergagenent countries, and a recommended Deleted: additional

conrse ol the pr
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supply list (plus additional supplics as budgct allows) will be provided to the remaining partner
countries. At each annual workshop we will collate data from previous and dedicated surveys
and provide training in data entry to the B4 8-Net database (sec Task 1).

Y1.2.1-¥3.2.1 Equip country partners with supplies for study.

¥1.2.2-0¥1.2.2 Conducet field-based training for network scientists.

Y1.2.3-0Y1.2.3 Assist countrics with study design and implementation plan for standardized
surveys and implement batl study transects.

Y1.2.4-0¥2.2.4 Collect bat specimens for CoV study and species distribution and taxonomic
data.

¥1.2.5-0Y2.2.5 Transporl specimens to approved local or regional laboralory for storage,

Task Y 1.3-OY2.3: Regional bat coronavirus characterization (Years 1-QY2).

The grantce shall develop and maintain a collaborative research investigation to characterize bat-
CoVs. Local researchers shall be trained to conduct non-lethal bat virus speciimen collection., and
refine and test hypotheses relevant to geographic and host specific pattemns of CoV diversity in
bats. We will capture bats and collect foeal, oral. blood. und rissue specimens. 220 lecal
specimens renresentivg indivicil s will be collected jircd prioritized Tor testing {wilh lesting
of additional samples as resources allow). w il 322 nsane specimaens hareodud S apeaios
caniinatioe. Assuming mean RNA prevalence of 6%, this will give us 95% probability of
detecting a positive CoV in cach species, and witly 30 Teeal specimens per species., per site, will
vield an average ot 3 CoV sequences per target species for analyses. Assuming a conservative
average prevalence ol ~6% across all bat species and locations, screening an anticipated 32211 bat
teval specimens across e project will yvield a minimum of 313 £ 26 positive CoV samples for
analysis. C'old chain, viral transport and biosecurity best practices will be standardized and
utilized across the project. Demographic and ceological data will be collected with specimens
and entered into the central database. Testing will be initially conducted at two repional
laboratories (RSS and Lugar), with additional potential laboratory capacity for CoV scrcening
pending funding and DTRA approval. We will validate CoV PCR assays in Year 1, and screen
fecal samples with follow-up conlimmatory sequencing and analysis on positive specimens in
subscquent years.

Y1.3.1-0Y1.3.1 Equip country partners with laboratory supplies.

¥2.3.2-0Y1.3.2 Conduct laboratory-based diagnostic training.

Y2.3.3-0Y2.3.3 Store and update repository data for bat speciimens.

¥2.3.4-0Y2.3.4 Screen specimens for CoVs.

Y2.3.5-0Y2.3.5 Confirm and scquence positive specimens.

Task Y1.4-0Y2.4: Compile and disseminute research results and reports to stakeholders
(Years 1-0Y2).

The grantee shall synthesize and report on the project’s scientific, regional capacity building
achievements, and specific data collected/analyzed to IYIRA and various stakeholders {country-
level, regional. and international). Biobank samiple repository information and associated
metadata will be maintamed in a DTRA-specified format and all samples and data will be
available tor at least 12 months past the project end date. Scientific publications will be written
and submitted for peer-review and presentation and mternational conlerences.

Deleted: and
Deleted:
Deleted: At least
Deleted: 100

Delered: will be

Deleted: cach year
Deleted: up
Deleted: =

Deleted: 100
Deleted: 0

Deleted: per year
Deleted: 60

Deleted: 8
Deleted: per vear
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Y1.4.1-0Y2.4.1 Submit annual report, including samplc repository data, to DTRA.
Y1.4.2-0Y2.4.2 Analyze and disseminate study findings to local, regional, and global
stakcholders.

Y1.4.3-0Y2.4.3 Conduct presentations/meetings at times and places specified in the grant
schedule, including DTRA Annual Technical Review.

Y1,4.4-0Y2.4.4 Preparc/submit peer-reviewed manuscripts

Task Y3.5-0OY2.5: Synthesize data and conduct analyses of bat pathogen spillover risk
(Years 3-0V2).

The grantee will analyrse data to test primary hypotheses aimed at understanding the risk of CoV
viral spillover from bats to humans using a range of analvtical approachces. Project data including
bat and virus distribution from ecological field surveys, species occurrence and ecological data
collated from partners, novel CoV sequence data, and previously published CoV data and
existing spatial (environmental and ecological disease drivers) data sets trow the region will be
synthetically analyzed. Specific analytical (ools used will include ceological niche models,
geographic protiling analysis, spatial regressions, bat-virus cophylogeny analyses, and
epidemiogical analyses and power lests to assess tisk ol spillover between species and by
subregion.

Y3.5.1-0Y2.5.1 Clean and retine field and laboratory data trom database for analyses.
¥3.5.2-0Y2.5.2 Conduct viral phylogeny and co-phylogenetic analyses.

Y3.5.3-0Y2.5.3 Conduct cpidemiological analysis of CoV prevalence and diversity.
Y3.5.4-0Y2.5.4 Retine ecological niche and species distribution analyses.

Y3.5.5-0Y2.5.5 Develop and refine bat spillover risk assessment modcl.

0Y2.5.6 Develop final technical report and policy brief from risk assessiment.

Performance Schedule

Deleted: 3
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Y 2

Task Year 1 Near 2 Year 3 0Oy 1

1.3 Host woekshop amd dats-sharing mecting inoa high [iartner countey
1.4 Redine hypl tor {'o¥ study

1.5 fngannze ansd iy field-to-Lih research exchanges proram

1.0 eyl in website For prop

2.1 Equip eountry parincrs wath field supplics

2.2 Conduet ficld-based sp Il trawing in core |
2.3 Assist countries wath study design and plan for d surveys and impl bat stugdy 1

2.4 Collest bat 5 for oV study and specics distribution and i data
i snccimens to apprpved Laboratarics for storage

3.1 Equip country parinces sath lat ¥ supplics
3.2 Conduet laboratory-based d) ic tramnung
3.3 Store and update repository data fiar bat s

34 Sereen speei far

3.5 Confirm and sequence psitivg specimens

Task 4: Compile and disseminate research results and reporis to stakehalders

4.1 Submit anaual repart, i sample ropository data, to [TRA
4.2 Analyze and di study findugs 1o Local, reginnal, and plobal
4.3 Conduct i s ings at tunes and plages spegitied w the grant sehedule, including ITTRA & nnual Techoweal Review
4 d Propare'submit peer-revivwed manuscrips

Lehold

Tugk 5: Synthesize datn and conduct analyses of bat pathogen splllover risk
5.1 Clean and refine field and laboratony daca from dacabase for analyses
5.2 Conduct ¥iral phylogeny and co-phylogenctic analyses
5.3 Conduct epidemiological analysis of CoV provalanee and diversity
54 Refine ccolopical niche and species disiribution analyses
5.5 Duvelep and refine bat spillover risk assessiment model
5.6 Duvelop final technical report and pelicy brief from risk assessment




RESEARCH & RELATED BUDGET - Cumulative Budget

Totals ()

Section A, SeniariKey Person ‘ 3,875 ‘

Section B, Other Personnel [ 2, 0501

Total Number Other Personnel ‘ 10

Total Salary, Wages and Fringe Benefits {A+B) [

Section C, Equipment ‘ ‘

Section D, Travel | 5,001.00)

1. Domestic ‘

2. Foreign ‘

Section E, Participant Trainee Support Costs [ ‘

1. Tuition:FeesHealth Insurance

2. Stipends

3. Travel

5. Other

|

| |

| |
4. Subsistence ‘ ‘

| |
B. Number of Participants Trainees ‘ ‘

Section F, Other Direct Costs ‘ 1,230,321, 40

1. Materials and SUpp“ES ‘ 124, 50%,00

2. Publication Gosts ‘ 21, 607,00

8. Consultant Services ‘ ‘

4, ADRComputer Services

5. Subawards:ConsortiumiContractual Costs

B. Equipment or Facility RentalUser Fees

7. Alterations and Renovations

8, Other 2
10, Other 3

|
|
|
8. Other 1 ‘
|
|

Section G, Direct Costs (A thru F}

Section |, Total Direct and Indirect Costs {G + H)

|

Section H, Indirect Casts l L1, 0, ‘
|
|

Section J, Fee

Tracking Number. CRANTL2288234 Funding Opportunity Sumber HDTRAL-14-24-FRCWMD-BAA Received Dile:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 1

ORGANIZATIONAL DUNS:

Enter name of Organization:

C77CsCCeelCl0

OMB Number: 4040-0001
Expiration Date: 6/30/2016

Lealizalzl Alliarce

Budget Type: Project [ Subaward/Consortium Budget Period: 1 Start Date: |c:/c1/201¢|  End Date: |cz/zs/201s
A. Senior/Key Person
Months Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum. Salary ($) Benefits ($) Requested ($)
l.‘; . ]Kevi r [‘Tamer-; ‘{}1 ival | [ (b))
Project Role: [PBFT’T
|'_:r, |Z’Jilli;1m | darcsn | |
Project Role: |Cc PLAFI
l.‘;r, ]Jnr‘.a.—.han [ ‘Zpstein | [
Project Role: [:’-}ci entific adviscr
Total Fund d f Il Seni
Additional Senior Key Persons: Add Attachment ‘ [ ‘ ‘ maKe#?’eﬁs?ﬂﬁ??he :trl:che?lnfli?; | |
Total Senior/Key Person | 61,324, -:-5|
B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal Acad.  Sum Salary {$) Benefits {$) Requested ($)
[ ] PostDoctoral Associates \ i || | | | | |
| cracuate stgents C JC L1 | | |
\:| Undergraduate Students | | | | | | [ | [ | [ |
[ ] Secretarial/Clerical | || || | || || |
| ]| |Proqram Essistant | | ’1’1|| || | | & PCC,CC| | 1 1 A,CC| | 'I"':E]“-'C-|
| l| |F”.c'.ci Votorinarian/Sciont Dut | | l.'j.'J'J| | | | | [ 20, UUU.UU| [ 22 L,éU.L,U| [ 105, 0L ".UC'|
Total Number Other Personnel Total Other Personnel | 1o, 18¢ “|
Total Salary, Wages and Fringe Benefits (A+B) | 221,514, 08

Tracking Number:GRANT12288234

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



c

. Equipment Description

List items and dollar amount for each item exceeding $5,000

Equipment item

Funds Requested {$)

Additional Equipment:

H Add Attachment H H ‘

Total funds requested for all equipment listed in the attached file | |

Total Equipment ‘ ‘

D. Travel Funds Requested {$)
1. Domestic Travel Costs ( Incl. Canada, Mexico and U.S. Possessions) ‘ L 800.0 n‘
2. Foreign Travel Costs | D3E, 740, 40|
Total Travel Cost ‘ Z38, 580, 40‘

E. Participant/Trainee Support Costs Funds Requested {$)
1. Tuition/Fees/Health Insurance ‘ \
2. Stipends | |
3. Travel ‘ ‘
4. Subsistence ‘ \
5. Other | | | |
| |

I:l Number of Participants/Trainees

Tracking Number:GRANT12288234

Total Participant/Trainee Support Costs

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



F. Other Direct Costs Funds Requested ($)
1. Materials and Supplies | 42,500, 00|
2. Publication Costs l I, 800, DD‘
3. Consultant Services l |
4, ADP/Computer Services | £0,000. 00|
5. Subawards/Consortium/Coniractual Costs l 75, 785, DD‘
6. Equipment or Facility Rental/User Fees I |
7. Alterations and Renovations | |
8. | | | |
0. | | | |
10, | || |
Total Other Direct Costs | 221,085.0 .;;|
G. Direct Costs Funds Requested ($)
Total Direct Costs (A thru F) | 581, 19.:-.4.5|
H. Indirect Costs
Indirect Cost Type Indirect Cost Rate (%) Indirect Cost Base {$) Funds Requested {$)
|Tnst1’t:1t1’ona1 vertead | FRLAG | | 5-58,".’—31'J.f1f1| | A0, T3%0Ar
Total Indirect Costs | 207,139, 42|
Cognizant Federal Agency ‘ ‘
{Agency Name, POC Name, and
PQC Phone Number)
l. Total Direct and Indirect Costs Funds Requested ($)
Total Direct and Indirect Institutional Costs (G + H) [ 8%, 309.8 \
J. Fee Funds Requested (3)
K. Budget Justification
{Cnly attach one file.} 1224 -DTRA_FEA_Budger Justificati nr‘._Nn'l ‘ ‘ ‘ Delete Attachment ‘ [ View Attachment |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 2

ORGANIZATIONAL DUNS:

CHAGellssellll

Budget Type: [X]Project [ ] Subaward/Consortium

A. Senior/Key Person

Enter name of Organization:

Loolical ]y Alliarce

Budget Period: 2

Start Date: |ci1/01/2018

OMB Number: 4040-0001
Expiration Date: 6/30/2016

Months

2| Total Number QOther Personnel

Total Other Personnel |

168,195,350

Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {3) Cal. Acad. Sum. Salary ($) Benefits ($) Requested (3)
II! r. lKe‘-fir. ‘L,'a-mes ‘{'}lival | [ (b){6)
Project Role: ‘pu,.-'u
|?:r, |?\TJ_11J.§!FI1 | |’(.:.H.6‘5 | |
Project Role: |CC FL/FT
l:r, ]J:\r.a:l“_:m ‘ ‘ﬁpstei: | [
Project Role: ‘.‘.'Scientific Adviscr ‘
Total Fund d for all Seni
Additional Senior Key Persons: | Add Attachment ‘ ‘ ‘ ‘ OtaKe;rll’esrsrgg:?:lrhe :l::cheznflicl‘er l |
Total Senior/Key Person | B4, 304 |
B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal Acad Sum Salary {$) Benefits {$) Requested ()
[ ] PostDoctoral Associates | || | | | | | | | |
[ ] cractuate students C_ L] | | |
I:l Undergraduate Students | | | | | | | | | | | |
I:l Secretarial/Clerical | | | | | | | | | | | |
l ]‘ [Proqram Essistant ‘ ‘ 12, ‘ [ ‘ ‘ ‘ l ]CC,PC‘ l 1 anz C‘ l F-T,QC-.%A.%O‘
| l| |F”.c'.ci Voetorinarlian/Sclent Dut | | 12 || || | | 24, C00 L,U| | 25 ZS'Z.L,LJ| | 11IU,292.UU|
|
|

Tracking Number:GRANT12288234

Total Salary, Wages and Fringe Benefits (A+B) [

SR Rag G4
SAZ,hEL T4

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



C. Equipment Description

List items and dollar amount for each item exceeding $5,000

Equipment item

Funds Requested {$)

Additional Equipment:

H Add Attachment H H ‘

Total funds requested for all equipment listed in the attached file | |

Total Equipment ‘ ‘

D. Travel Funds Requested {$)
1. Domestic Travel Costs { Incl. Canada, Mexico and U.5. Possessions) ‘ 4,400,010 n‘
2. Foreign Travel Costs | D78, 075, 40|
Total Travel Cost ‘ ZE0, 478, 40‘

E. Participant/Trainee Support Costs Funds Requested {$)
1. Tuition/Fees/Health Insurance ‘ \
2. Stipends | |
3. Travel ‘ ‘
4. Subsistence ‘ \
5. Other | | | |
| |

I:l Number of Participants/Trainees

Tracking Number:GRANT12288234

Total Participant/Trainee Support Costs

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



F. Other Direct Costs Funds Requested ($)
1. Materials and Supplies | 43,000, 00|
2. Publication Costs l 3, 500, DD‘
3. Consultant Services l |
4. ADP/Computer Services | smoomod
8. Subawards/Consortium/Contractual Costs l 175,893, DD‘
6. Equipment or Facility Rental/User Fees I |
7. Alterations and Renovations |
8. | | | |
0. | | | |
10. | || |
Total Other Direct Costs | 283,331.6 .;;|
G. Direct Costs Funds Requested ($)
Total Direct Costs (A thru F) | b, h61. 14|
H. Indirect Costs
Indirect Cost Type Indirect Cost Rate (%) Indirect Cost Base {$) Funds Requested {$)
|Tnst1’t:1t1’ona1 vertead | FRLAG | | SRE,BR2LTA | TeE,7H2 028
Total Indirect Costs | TR 23|
Cognizant Federal Agency ‘ ‘
{Agency Name, POC Name, and
PQC Phone Number)
l. Total Direct and Indirect Costs Funds Requested ($)
Total Direct and Indirect Institutional Costs (G + H) [ 843,443,492
J. Fee Funds Requested (3)

K. Budget Justification

{Cnly attach one file.} 1224 -DTRE_FEA_Budger Justificati nr‘._Nn'l ‘ ‘ ‘ ‘ [ |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 3

ORGANIZATIONAL DUNS:

CHAGellssellll

Budget Type: [X]Project [ ] Subaward/Consortium

A. Senior/Key Person

Enter name of Organization:

Loolical ]y Alliarce

Budget Period: 3

Start Date: |[c21/01/201%

OMB Number: 4040-0001
Expiration Date: 6/30/2016

Months

Requested Fringe Funds
Prefix First Middle Last Suffix o l. Acad. m. Salary ($) Eenefits {$1 Reauested ($)
l:r, lKe‘-fir. ‘L,'a-mes ‘{'}lival | [ 1o
Project Role: ‘pu,.-'u
|?:r, |?\TJ_11J.§!FI1 | |’(.:.H.6‘5 | |
Project Role: |CC FL/FT
l:r, ]J:\r.a:l“_:m ‘ ‘ﬁpstei: | [
Project Role: ‘.‘.'Scientific Adviscr ]
Total Fund d for all Seni
Additional Senior Key Persons: | Add Attachment ‘ ‘ ‘ ‘ OtaKe;rll’esrsrgg:?:lrhe :l::cheznflicl‘er l |
Total Senior/Key Person | B7,614.1 7|
B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal Acad. Sum Salary {$) Benefits {$) Requested ()
[ ] PostDoctoral Associates | || | | | | | | | |
[ ] cractuate students C_ L] | | |
I:l Undergraduate Students | | | | | | | | | | | |
I:l Secretarial/Clerical | | | | | | | | | | | |
l ]‘ [Proqram Essistant ‘ ‘ 'IQ.OO‘ [ ‘ ‘ ‘ l &, 20 ,Cf“‘ l 1 -ﬁ?“ l B, TR "27‘
| l| |F”.c'.ci Veborinarian/2ciont lst | | 1i. 'J'J| | | | | | 2, 200 L,U| | 24, 606, u[.:| | 115,806, F_\U|
Total Number Other Personnel Total Other Personnel | 176,605 “’|
Total Salary, Wages and Fringe Benefits (A+B) [ as Zlu.r4

Tracking Number:GRANT12288234

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST




c

. Equipment Description

List items and dollar amount for each item exceeding $5,000

Equipment item

Funds Requested {$)

Additional Equipment:

H Add Attachment H H ‘

Total funds requested for all equipment listed in the attached file | |

Total Equipment ‘ ‘

D. Travel Funds Requested {$)
1. Domestic Travel Costs { Incl. Canada, Mexico and U.5. Possessions) ‘ &, 500,10 n‘
2. Foreign Travel Costs | 1G5, TR, 40|
Total Travel Cost ‘ 202,222, 40‘

E. Participant/Trainee Support Costs Funds Requested {$)
1. Tuition/Fees/Health Insurance ‘ \
2. Stipends | |
3. Travel ‘ ‘
4. Subsistence ‘ \
5. Other | | | |
| |

I:l Number of Participants/Trainees

Tracking Number:GRANT12288234

Total Participant/Trainee Support Costs

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



F. Other Direct Costs Funds Requested ($)
1. Materials and Supplies | 70,000, 00|
2. Publication Costs l 5, 400. DD‘
3. Consultant Services l |
4. ADP/Computer Services | &oomod
5. Subawards/Consortium/Contractual Cosis l 224, 8%8. DD‘
6. Equipment or Facility Rental/User Fees I |
7. Alterations and Renovations |
8. | | | |
o | | | l
10. | || |
Total Other Direct Costs | 0E, 238 .;;.;;|
G. Direct Costs Funds Requested ($)
Total Direct Costs (A thru F) | ihe, s_\yg.s_\£_|
H. Indirect Costs
Indirect Cost Type Indirect Cost Rate (%) Indirect Cost Base {$) Funds Requested {$)
|Tnst1’t:1t1’ona1 vertead | FRLAG | | S22, 847 ’?| | e, ReR g4
Total Indirect Costs | SCRPELER 94|
Cognizant Federal Agency ‘ ‘
{Agency Name, POC Name, and
PQC Phone Number)
l. Total Direct and Indirect Costs Funds Requested {$)
Total Direct and Indirect Institutional Costs (G + H) [ 44, 264, ';.s\
J. Fee Funds Requested ($)

K. Budget Justification

{Cnly attach one file.} 1224 -DTRE_FEA_Budger Justificati nr‘._Nn'l ‘ ‘ ‘ ‘ [ |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 4

ORGANIZATIONAL DUNS:

CHAGellssellll

[X] Project [ ] Subaward/Consortium

Budget Type:

A. Senior/Key Person

Enter name of Organization:

Loolical ]y Alliarce

Budget Period: 4

Start Date: |[c2/01/2020

OMB Number: 4040-0001
Expiration Date: 6/30/2016

Months

Requested Fringe Funds

Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum. Salary (3) Benefits ($) Reguested ($)
l:r, lKe‘-fir. ‘L,'a-mes ‘{'}lival | [ bX8)

Project Role: ‘pu;’u
|?:r, |?\TJ_11J.§!FI1 | |’(.:.H.6‘5 | |

Project Role: |CC FL/FT
l:r, ]J:\r.a:l“_:m ‘ ‘ﬁpstei: | [

Project Role: ‘.‘.'Scientific Adviscr

| Add A ‘ ‘ ‘ ‘ Total Funds requested for all Senior
Additional Senior Key Persons: ttachment Key Persons in the attached file l
Total Senior/Key Person | TG, 04 "|

B. Other Personnel

Number of ) Months Requested Fringe Funds

Personnel Project Role Cal Acad Sum Salary {$) Benefits {$) Requested ()

Post Doctoral Associates
Graduate Students

Undergraduate Students

1

Secretarial/Clerical

1

Tz, 218,14

[Proqram Essistant

1 Data Analyst/Stablstiolan

| |
||
| |
| |
||
| |

|
||
|
|
J
/|

S, €450

2| Total Number QOther Personnel

Tracking Number:GRANT12288234

Total Other Personnel |

Total Salary, Wages and Fringe Benefits (A+B) [

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



C. Equipment Description

List items and dollar amount for each item exceeding $5,000
Equipment item Funds Requested {$)

Additional Equipment: ‘ ‘ Add Attachment ‘ ‘ H ‘

Total funds requested for all equipment listed in the attached file | |

Total Equipment ‘ ‘

D. Travel Funds Requested {$)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.S. Possessions) ‘ 3, 600,10 n‘

2. Foreign Travel Costs | 174,875, .&.‘-0|
Total Travel Cost ‘ N PEXED eu‘

. Participant/Trainee Support Costs Funds Requested {$)

Tuition/Fees/Health Insurance

Travel

E
1
2. Stipends
3
4
5

Other | |

|
|
|
Subsistence ‘
|
|

I:l Number of Participants/Trainees Total Participant/Trainee Support Costs

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



F. Other Direct Costs Funds Requested ($)
1. Materials and Supplies | 54, £00. 00|
2. Publication Costs l 5, 400. DD‘
3. Consultant Services l |
4. ADP/Computer Services | &oomod
8. Subawards/Consortium/Contractual Costs l 225, 548, DD‘
6. Equipment or Facility Rental/User Fees I |
7. Alterations and Renovations |
8. | | | |
0. | | | |
10. | || |
Total Other Direct Costs | 232,358.4 .;;|
G. Direct Costs Funds Requested ($)
Total Direct Costs (A thru F) | Y, B54. Bs_\|
H. Indirect Costs
Indirect Cost Type Indirect Cost Rate (%) Indirect Cost Base {$) Funds Requested {$)
|Tnst1’t:1t1’ona1 Dararnaard | 3540 | | f‘]l'Jf‘l,28-5.36| | AR, TIELRT
Total Indirect Costs | 143,109, z|
Cognizant Federal Agency ‘ ‘
{Agency Name, POC Name, and
PQC Phone Number)
l. Total Direct and Indirect Costs Funds Requested ($)
Total Direct and Indirect Institutional Costs (G + H) [ EELY \
J. Fee Funds Requested (3)

K. Budget Justification

{Cnly attach one file.} 1224 -DTRE_FEA_Budger Justificati nr‘._Nn'l ‘ ‘ ‘ ‘ [ |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 5

ORGANIZATIONAL DUNS:

CHAGellssellll

Budget Type: [X]Project [ ] Subaward/Consortium

A. Senior/Key Person

Enter name of Organization:

Loolical ]y Alliarce

Budget Period: 5

Start Date: |[c1/01/2021

OMB Number: 4040-0001
Expiration Date: 6/30/2016

Months

Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {3) Cal. Acad. Sum. Salary ($) Benefits ($) Requested (3)
l:r, lKe‘-fir. ‘L,'a-mes ‘{'}lival | [ b){6)
Project Role: ‘pu,.-'u
|?:r, |?\TJ_11J.§!FI1 | |’(.:.H.6‘5 | |
Project Role: |CC FL/FT
l:r, ]J:\r.a:l“_:m ‘ ‘ﬁpstei: | [
Project Role: ‘.‘.'Scientific Adviscr
Total Fund d for all Seni
Additional Senior Key Persons: | Add Attachment ‘ ‘ ‘ ‘ OtaKe;rll’esrsrgg:?:lrhe :l::cheznflicl‘er l |
Total Senior/Key Person | i 61 |
B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal Acad. Sum Salary {$) Benefits {$) Requested ()
[ ] PostDoctoral Associates | || | | | | | | | |
[ craduate Sucems L L1 | | |
I:l Undergraduate Students | | | | | | | | | | | |
I:l Secretarial/Clerical | | | | | | | | | | | |
l ]‘ [Proqram Essistant ‘ ‘ 'I2.’1’1H H ‘ l 1,021 "6‘ l ]:':,‘“:”."‘“:,C:':‘ l BT, 00 31‘
| l| |3-aLa Analyst/Statlstlolan | | ':‘-.'J'J|| || | | 18,245, UU| | ':-,'.-":-1.38| | 21_,12F_\.33|

2| Total Number QOther Personnel

Tracking Number:GRANT12288234

Total Other Personnel |

Total Salary, Wages and Fringe Benefits (A+B) [

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



C. Equipment Description

List items and dollar amount for each item exceeding $5,000
Equipment item Funds Requested {$)

Additional Equipment: ‘ ‘ Add Attachment ‘ ‘ H ‘

Total funds requested for all equipment listed in the attached file | |

Total Equipment ‘ ‘

D. Travel Funds Requested {$)
1. Domestic Travel Costs { Incl. Canada, Mexico and U.5. Possessions) ‘ 2, 800.0 n‘
2. Foreign Travel Costs | D82, 644, 40|
Total Travel Cost ‘ l66, 4494, 40‘

. Participant/Trainee Support Costs Funds Requested {$)

Tuition/Fees/Health Insurance

Travel

E
1
2. Stipends
3
4
5

Other | |

|
|
|
Subsistence ‘
|
|

I:l Number of Participants/Trainees Total Participant/Trainee Support Costs

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



F. Other Direct Costs Funds Requested ($)
1. Materials and Supplies | 34,400, 00|
2. Publication Costs l 5, 400. DD‘
3. Consultant Services l |
4. ADP/Computer Services | &oomod
5. Subawards/Conscrtium/Contractual Costs l 74,084, am‘
6. Equipment or Facility Rental/User Fees I |
7. Alterations and Renovations |
8. | | | |
o | | | |
10. | || |
Total Other Direct Costs | 123,885.40
G. Direct Costs Funds Requested ($)
Total Direct Costs (A thru F) | Lh6, U327, 1.:-|
H. Indirect Costs
Indirect Cost Type Indirect Cost Rate (%) Indirect Cost Base {$) Funds Requested {$)
|Tnst1’t:1t1’ona1 vertead | FRLAG | | _"!'.-”—3,’—3"]5.'.-‘1'J| | TR, R00.78
Total Indirect Costs | 134, 500, ul
Cognizant Federal Agency ‘ ‘
{Agency Name, POC Name, and
PQC Phone Number)
l. Total Direct and Indirect Costs Funds Requested ($)
Total Direct and Indirect Institutional Costs (G + H) [ EEPPEEER ss\
J. Fee Funds Requested ($)

K. Budget Justification

{Cnly attach one file.} 1224 -DTRE_FEA_Budger Justificati nr‘._Nn'l ‘ ‘ ‘ ‘ [ |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Cumulative Budget

Totals {$)
Section &, Senior/Key Person | 332,87%6.1 4|
Section B, Other Personnel | £22,958, 95|
Total Number Other Personnel | 10
Total Salary, Wages and Fringe Benefits (A+B) | 1,901, 835, 39|
Section C, Equipment | |
Section D, Travel | 566, 211 .2r1|
1. Comestic | 20,100.0 .;;.|
2. Foreign | §46,111.20]

Section E, Participant/Trainee Support Costs

Tuitien/Fees/Health Insurance

Stipends

Travel

Cther

1 |
2 |
3 |
4. Subsistence |
5 |
6. Number of Participants/Trainees |

Section F, Other Direct Costs 1,239,391.49

Materials and Supplies o

=2

Publication Costs

Consultant Services

ADP/Computer Services

Equipment or Facility Rental/User Fees

Alterations and Renovations

Other 1

2 ® N oA N =

GCther 2
10. Other 3

|
|
|
|
Subawards/Consortium/Centractual Costs | -
|
|
|
|
|

Section G, Direct Costs (A thru F) 3,118,337, ag|

Section H, Indirect Costs

Section |, Total Direct and Indirect Costs (G + H)

Section J, Fee

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



OMB Number: 4040-0001
Expiration Date: 6/30/2016

10 YEAR R&R SUBAWARD BUDGET ATTACHMENT(S) FORM

Instructions: On this form, you will attach the 10 Year R&R Subaward Budget files for your grant application. Complete the subawardee budget(s) in
accordance with the 10 Year R&R budget instructions. Please remember that any files you attach must be a PDF document.

Click here to extract the 10 Year R&R Subaward Budget Attachment

Important: Please attach your subawardee budget file(s) with the file name of the subawardee organization. Each file name must be unigue.

1) Please attach Attachment 1 [kr_Bucget_Jdordan. odt i Delete Attachment View Attachment

2) Please attach Atachment 2 [Rr_Bucget _Pak:stan.odl Il Delete Attachment View Attachment

3) Please attach Attachment 3 [RR_S Upaward_ Budgol_Gooryla. n,H Delete Attachment View Attachment

4) Please attach Attachment 4 |RR_S Upaward_Budget_Turkey. pc;Jr Delete Attachment View Attachment

6) Please attach Attachment 6 | | Add Attachment
| [ Add Attachment
[ Add Attachment
| [ Add Attachment

| [ Add Attachment

7} Please attach Attachment 7

8) Please attach Attachment 8

9} Please attach Attachment 9

)|
J
||
||
5) Please attach Attachment 5 I | | Add Attachment ‘ |
|
|
|
)|
I

I
|
|
[
[

10} Please attach Attachment 10

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



0RGAN|ZAT|ONAL DUNS: £A50520870000

Enter name of Organization:

RESEARCH & RELATED BUDGET - Budget Period 1

Roya. Sclentiilo Socloty ol Jordan

OMB Number: 4040-

0001

Expiration Date: 6/30/2016

Budget Type: [] Project A subaward/Consortium Budget Period: 1  Start Date: End Date:
A. Senior/Key Person
Months Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum, Salary ($) Benefits (%) Requested {$)
| iscesr | 1l zrews | | (0)E)
Project Role: |Key FPerscnnel  Walienal Pro'ecl Cecrdinalor T
[ i | o | | 2 Lo | ] 2,500.59] a0z .07 2,195, 09)
Project Role: |:cclcgist ‘
| |TBD | |T3D | | 13 | 1 | | | ,Z:U,IL‘.Ul 2:3.:|:| 1,50 U.'."|
Project Role: |'-Jirolcgi$L. |
Additional Senior Key Persons: | ‘ Add Attachment ‘ ‘ ‘ ‘ Tota}l{z:':’isrsrgg:?ﬁt?:ef:trt:::lhse?in;i?er | |
Total Senior/Key Person | 11,.5.5u:-.u:-u:-|
B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal. Acad. Sum. Salary {$) Benefits {$) Requested (3)

Post Doctoral Associates
Graduate Students
Undergraduate Students

Il

Secretarial/Clerical

|

||
|
||
||
||

]

Total Number Other Personnel

Tracking Number:GRANT12288234

Total Other Personnel l

Total Salary, Wages and Fringe Benefits (A+B) |

11,550,040

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



C. Equipment Description

List items and dollar amount for each item exceeding $5,000
Equipment item

Funds Requested {$)

Additional Equipment: H Add Attachment H

|
| |

Total funds requested for all equipment listed in the attached file

Total Equipment

D. Travel

Funds Requested {$)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.5. Possessions)

2. Foreign Travel Costs

Total Travel Cost

. Participant/Trainee Support Costs

| |

| :,500.00|

‘ '_,‘JUU.UU‘

Funds Requested {$)

Tuition/Fees/Health Insurance

Travel
Subsistence

E
1
2. Stipends
3
4
5

Other | |

I:l Number of Participants/Trainees Tetal Participant/Trainee Support Costs

F. Other Direct Costs

Funds Requested ($)

Materials and Supplies

Publication Costs

Consultant Services

ADP/Computer Services
Subawards/Consortium/Contractual Costs
Equipment or Facility Rental/User Fees

Alterations and Renovations

7,450,000

e PP N oW

-t

Total Other Direct Costs

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST

|
|
|
|
|
|
|
|
|
|
|




G. Direct Costs

Funds Requested (§)

H. Indirect Costs

Total Direct Costs (A thru F) | zo, d|

Indirect Cost Type

Indirect Cost Rate (%) Indirect Cost Base {§) Funds Requested {$)

. |

Total Indirect Costs | |

Cognizant Federal Agency ‘
{Agency Mame, FOC Mame, and

POC Phone Mumber)

I. Total Direct and Indirect Costs

Funds Requested {$)

J. Fee

Total Direct and Indirect Institutional Costs (G + H) | 23,531.21]

Funds Requested {$)

K. Budget Justification

(Only attach one file) 1525 nTR: wan Nc-'___T'J:'dm"._BL;df_rc-;_TL;S'_iJ_J‘ ‘ ‘ Delete Attachment H View Attachment |

Tracking Number:GRANT12288234

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 2 OMB Number: 4040-0001
Expiration Date: 6/30/2016

ORGANIZATIONAL DUNS: L45057 080000 Enter name of Organization:

Roya. Sclentiilo Socloty ol Jordan

Budget Type: [] Project A subaward/Consortium Budget Period: 2  Start Date:

A. Senior/Key Person

Months

Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum. Salary ($) Benefits ($) Requested {§)
| |N 15 raan | |r“\1 Zroud | | (L)E)
Project Role: |Key FPerscnnel  Walienal Pro'ecl Cecrdinalor |
l ]'mu I ‘1‘30 | I 30, 'ZI“ZI"ZI"(I“II" lui)()‘ ‘ l 2, s-oa.col _L_.[;.;;_.;]_-;l 3,000, DC"
Project Role: |:cclcgist ‘
| |TBD | |T3D | | J_J| | | | 4,IL‘.UU,IL‘.U| so:.@:l <, ar:uu;:,ur:u|
Project Role: |'-Jirolcgi$L. |
Total Fund d for all Seni
Additional Senior Key Persons: | ‘ Add Attachment ‘ ‘ ‘ ‘ OtaKe:';’esrsrggz?ﬁt?he :trt:che?inlri?er | |
Total Senior/Key Person | 23,.5.5u:-.u:~:-|
B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal. Acad. Sum. Salary {$) Benefits {$) Requested (3)
l:] Post Doctoral Associates ‘ ‘ [ \ ‘ ‘ [ \ [ \ [ ‘
| Graouate Stdens C_C 11 | | |
[:| Undergraduate Students ‘ ‘ ‘ ‘ ‘ ‘ [ \ [ \ [ ‘
[:| Secretarial/Clerical ‘ || || | | | { | { ‘
l | | LI I | | |
:l Total Number Other Personnel Total Other Personnel l ‘
Total Salary, Wages and Fringe Benefits (A+B) | 23,550, 00

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



C. Equipment Description

List items and dollar amount for each item exceeding $5,000
Equipment item

Funds Requested {$)

Additional Equipment: H Add Attachment H

|
| |

Total funds requested for all equipment listed in the attached file

Total Equipment

D. Travel

Funds Requested {$)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.5. Possessions)

2. Foreign Travel Costs

Total Travel Cost

. Participant/Trainee Support Costs

| |

| :,500.00|

‘ '_,‘JUU.UU‘

Funds Requested {$)

Tuition/Fees/Health Insurance

Travel
Subsistence

E
1
2. Stipends
3
4
5

Other | |

I:l Number of Participants/Trainees Tetal Participant/Trainee Support Costs

F. Other Direct Costs

Funds Requested ($)

Materials and Supplies

Publication Costs

Consultant Services

ADP/Computer Services
Subawards/Consortium/Contractual Costs
Equipment or Facility Rental/User Fees

Alterations and Renovations

A7, A0, 00

e PP N oW

-t

Total Other Direct Costs

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST

|
|
|
|
|
|
|
|
|
|
|




G. Direct Costs

Funds Requested (§)

H. Indirect Costs

Total Direct Costs (A thru F) | 66, d|

Indirect Cost Type

Indirect Cost Rate (%) Indirect Cost Base {§) Funds Requested {$)

. |

Total Indirect Costs | |

Cognizant Federal Agency ‘
{Agency Mame, FOC Mame, and

POC Phone Mumber)

I. Total Direct and Indirect Costs

Funds Requested {$)

J. Fee

Total Direct and Indirect Institutional Costs (G + H) | 66,523, 1]

Funds Requested {$)

K. Budget Justification

(Only attach one file.} 1,45 pTR2 wen Nc-'___Tu:'d;u"._BL;dgc-;_TL;S'_iJ_J ‘ ‘ ‘ ‘ ‘ |

Tracking Number:GRANT12288234

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 3 OMB Number: 4040-0001
Expiration Date: 6/30/2016

ORGANIZATIONAL DUNS: L45057 080000 Enter name of Organization:

Roya. Sclentiilo Socloty ol Jordan

Budget Type: [] Project A subaward/Consortium Budget Period: 3  Start Date:

A. Senior/Key Person

Months

Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum, Salary ($) Benefits (%) Requested {$)
| |Nl.=.:;‘een | |r“\1 Zroud | | b)6)
Project Role: |Key FPerscnnel  Walienal Pro'ecl Cecrdinalor |
l ]'mu I ‘1‘30 | I 36, 'II"ZI"ZI"(I“II" lui)()‘ ‘ l 3, coa.col (] | LEI0.0 ‘
Project Role: |:cclcgist ‘
| |TBD | |T3D | | 4| ,J| | | IUU,'L‘.Ul -y 42:.@:| H, bzt‘.,U.'."|
Project Role: |'-Jirolcgi$L. |
Total Fund d for all Seni
Additional Senior Key Persons: | ‘ Add Attachment ‘ ‘ ‘ ‘ OtaKe:';’esrsrggz?ﬁt?he :trt:che?inlri?er | |
Total Senior/Key Person | £8, 32'!--'!-'!-|
B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal. Acad. Sum. Salary {$) Benefits {$) Requested (3)
l:] Post Doctoral Associates ‘ ‘ [ \ ‘ ‘ [ \ [ \ [ ‘
[ Graduate Sudems C_C 11 | | |
[:| Undergraduate Students ‘ ‘ ‘ ‘ ‘ ‘ [ \ [ \ [ ‘
[:| Secretarial/Clerical ‘ || || | | | { | { ‘
l | | [ N | | |
:l Total Number Other Personnel Total Other Personnel l ‘
Total Salary, Wages and Fringe Benefits (A+B) | 28,320,080

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



C. Equipment Description

List items and dollar amount for each item exceeding $5,000
Equipment item

Funds Requested {$)

Additional Equipment: H Add Attachment H

|
| |

Total funds requested for all equipment listed in the attached file

Total Equipment

D. Travel

Funds Requested {$)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.5. Possessions)

2. Foreign Travel Costs

Total Travel Cost

. Participant/Trainee Support Costs

| |

| 4,500.00|

‘ 4,500.00‘

Funds Requested {$)

Tuition/Fees/Health Insurance

Travel
Subsistence

E
1
2. Stipends
3
4
5

Other | |

I:l Number of Participants/Trainees Tetal Participant/Trainee Support Costs

F. Other Direct Costs

Funds Requested ($)

Materials and Supplies

Publication Costs

Consultant Services

ADP/Computer Services
Subawards/Consortium/Contractual Costs
Equipment or Facility Rental/User Fees

Alterations and Renovations

S5, ER0.L 00

e PP N oW

-t

Total Other Direct Costs

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST

|
|
|
|
|
|
|
|
|
|
|




G. Direct Costs

Funds Requested (§)

H. Indirect Costs

Total Direct Costs (A thru F) |

(33
(33

c
=l

Indirect Cost Type

Indirect Cost Rate (%) Indirect Cost Base {§) Funds Requested {$)

. |

Total Indirect Costs | |

Cognizant Federal Agency ‘
{Agency Mame, FOC Mame, and

POC Phone Mumber)

I. Total Direct and Indirect Costs

Funds Requested {$)

J. Fee

Total Direct and Indirect Institutional Costs (G + H) | 22,523, 1]

Funds Requested {$)

K. Budget Justification

(Only attach one file.} 1,45 pTR2 wen Nc-'___Tu:'d;u"._BL;dgc-;_TL;S'_iJ_J ‘ ‘ ‘ ‘ ‘ |

Tracking Number:GRANT12288234

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



OMB Mumber: 4040-0001
Expiration Date: 6/30/2016

RESEARCH & RELATED BUDGET - Budget Period 4

ORGANIZATIONAL DUNS:  |24505- 0870000 Enter name of Organization:  |po..® soiontiiic socicty of Jordan
Budget Type: [] Project A subaward/Consortium Budget Period: 4  Start Date:
A. Senior/Key Person
Months Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum, Salary ($) Benefits ($) Requested {§)
| |NJ..‘J sEan | |r“\1 Zroud | | b)6)
Project Role: |Key Perscnnel  Walicnal Pro'ecl Cocrdinalor |
l l'mu I ‘1‘30 | I 4z ‘ lui)()‘ ‘ l 3, E-GD.Cﬂl i 1::| 2 .DC"
Project Role: |:cclcgist ‘
| |TBD | |T3D | | z1 | J| | | .-UU,IL‘.Ul 50 1'3| i .,U.'."|
Project Role: |'-Jirolcgi$L. |
Total Funds requested for all Senior
Additional Senior Key Persons: | ‘ Add Attachment ‘ ‘ ‘ ‘ Key Persons in the attached file | |
Total Senior/Key Person | 25, 8500 ,|
B. Other Personnel
Number of . Months Requested Fringe Funds
Personnel Project Role Cal. Acad. Sum. Salary {$) Benefits {$) Requested (3)

Post Doctoral Associates
Graduate Students
Undergraduate Students

Il

Secretarial/Clerical

|

||
|
||
||
||

]

Total Number Other Personnel

Tracking Number:GRANT12288234

Total Other Personnel l

Total Salary, Wages and Fringe Benefits (A+B) |

20, 85000

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST




C. Equipment Description

List items and dollar amount for each item exceeding $5,000
Equipment item

Funds Requested {$)

Additional Equipment: H Add Attachment H

|
| |

Total funds requested for all equipment listed in the attached file

Total Equipment

D. Travel

Funds Requested {$)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.5. Possessions)

2. Foreign Travel Costs

Total Travel Cost

. Participant/Trainee Support Costs

| |

| 4,500.00|

‘ 4,500.00‘

Funds Requested {$)

Tuition/Fees/Health Insurance

Travel
Subsistence

E
1
2. Stipends
3
4
5

Other | |

I:l Number of Participants/Trainees Tetal Participant/Trainee Support Costs

F. Other Direct Costs

Funds Requested ($)

Materials and Supplies

Publication Costs

Consultant Services

ADP/Computer Services
Subawards/Consortium/Contractual Costs
Equipment or Facility Rental/User Fees

Alterations and Renovations

S, 840,00

e PP N oW

-t

Total Other Direct Costs

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST

|
|
|
|
|
|
|
|
|
|
|




G. Direct Costs

H. Indirect Costs

Funds Requested ($)
Total Direct Costs (A thru F) | 59,2140, 00

Indirect Cost Type

Indirect Cost Rate (%) Indirect Cost Base {§) Funds Requested {$)

. |

Total Indirect Costs | |

Cognizant Federal Agency ‘
{Agency Mame, FOC Mame, and

POC Phone Mumber)

I. Total Direct and Indirect Costs

Funds Requested {$)

J. Fee

Total Direct and Indirect Institutional Costs (G + H) | 59,213, 11

Funds Requested {$)

K. Budget Justification

(Only attach one file.} 1,45 pTR2 wen Nc-'___Tu:'d;u"._BL;dgc-;_TL;S'_iJ_J ‘ ‘ ‘ ‘ ‘ |

Tracking Number:GRANT12288234

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 5

OMB Mumber: 4040-0001
Expiration Date: 6/30/2016

ORGANIZATIONAL DUNS: L45057 080000 Enter name of Organization: |p...  soicntiiie 2ocicty of Jordan
Budget Type: [] Project A subaward/Consortium Budget Period: 5 Start Date:
A. Senior/Key Person
Months Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum, Salary ($) Benefits (%) Requested {$)
| |Nl.=.:;‘een | |r“\1 Zroad | | (0)(6)
Project Role: |Key FPerscnnel  Walienal Pro'ecl Cecrdinalor |
l l'mu l ‘1‘30 | l z z ‘ ‘ l 3,:00.00' B4 00 3, 840.00
Project Role: l'\;'irr: logist ‘
Additional Senior Key Persans:| | [ Add Attachment ‘ ‘ ‘ ‘ TOta}I(Z;rll’isr;-gg:?:tr:e':l::clzlhi?:lnfii?er l ‘
Total Senior/Key Person l 15, 340.0 “‘
B. Other Personnel
Mumber of Months Requested Fringe Funds
Personnel Project Role Cal Acad Sum Salary {$) Benefits {$) Requested ()

[ ]
[ ]
[ ]
[ ]

Graduate Students

Secretarial/Clerical

Post Doctoral Associates

Undergraduate Students

| | |
| | |
| | |
| | |
| | |

I:l Total Number Other Personnel

Tracking Number:GRANT12288234

Total Other Personnel |

Total Salary, Wages and Fringe Benefits (A+B) [

15, 240,00

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



C. Equipment Description

List items and dollar amount for each item exceeding $5,000
Equipment item

Funds Requested {$)

Additional Equipment: H Add Attachment H

|
| |

Total funds requested for all equipment listed in the attached file

Total Equipment

D. Travel

Funds Requested {$)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.5. Possessions)

2. Foreign Travel Costs

Total Travel Cost

. Participant/Trainee Support Costs

Funds Requested {$)

Tuition/Fees/Health Insurance

Travel
Subsistence

E
1
2. Stipends
3
4
5

Other | |

I:l Number of Participants/Trainees Tetal Participant/Trainee Support Costs

F. Other Direct Costs

Funds Requested ($)

Materials and Supplies

Publication Costs

Consultant Services

ADP/Computer Services
Subawards/Consortium/Contractual Costs
Equipment or Facility Rental/User Fees

Alterations and Renovations

23,780,000

e PP N oW

-t

Total Other Direct Costs

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST

|
|
|
|
|
|
|
|
|
|
|




G. Direct Costs

Funds Requested (§)

H. Indirect Costs

Total Direct Costs (A thru F) | 39, |

Indirect Cost Type

Indirect Cost Rate (%) Indirect Cost Base {§) Funds Requested {$)

. |

Total Indirect Costs | |

Cognizant Federal Agency ‘
{Agency Mame, FOC Mame, and

POC Phone Mumber)

I. Total Direct and Indirect Costs

Funds Requested {$)

J. Fee

Total Direct and Indirect Institutional Costs (G + H) | 39,323, 9]

Funds Requested {$)

K. Budget Justification

(Only attach one file.} 1,45 pTR2 wen Nc-'___Tu:'d;u"._BL;dgc-;_TL;S'_iJ_J ‘ ‘ ‘ ‘ ‘ |

Tracking Number:GRANT12288234

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Cumulative Budget

Section &, Senior/Key Person

Section B, Other Personnel

Total Number Other Personnel

Total Salary, Wages and Fringe Benefits (A+B)
Section C, Equipment

Section D, Travel

1. Domestic

2. Foreign

Section E, Participant/Trainee Support Costs
1. Tuition/Fees/Health Insurance

2. Stipends

3. Travel

4. Subsistence

5. Cther

6. Number of Participants/Trainges
Section F, Other Direct Costs

Materials and Supplies

Publication Costs

Consultant Services

ADP/Computer Services
Subawards/Consortium/Contractual Costs
Equipment or Facility Rental/User Fees
Alterations and Renovations

Other 1

Other 2

10. Other 3

2 ® N oA N =

Section G, Direct Costs (A thru F)
Section H, Indirect Costs
Section |, Total Direct and Indirect Costs (G + H)

Section J, Fee

Tracking Number:GRANT12288234

Totals {$)

132,512.29]

108, ':-l'J.'J'J|

12, f]f]f].f]f]|

153,200,020

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 1 OMB Number: 4040-0001
Expiration Date: 6/30/2016

ORGANIZATIONAL DUNS: EALETETST 0N Enter name of Organization:

Snilwversity ol Vetoerinary & Anlnal Solonocs, Lahore

Budget Type: [] Project A subaward/Consortium Budget Period: 1  Start Date:

A. Senior/Key Person

Months Requested Fringe Funds

Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum. Salary ($) Benefits ($) Requested {$)

|TI r. Shahead nli b)E)
Project Role: |Key Perscnnel Welicnal Pro'ecl Coccordinelor

Total Fund ted f 1l Seni
Additional Senior Key Persons: | ‘ Add Attachment ‘ ‘ ‘ ‘ ¢ aKe:':ﬁesrsrggz?ﬁ ?he :trt:che?inlri?er | |
Total Senior/Key Person b)(®)

B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal. Acad. Sum. Salary {$) Benefits {$) Requested (3)
l:] Post Doctoral Associates ‘ F_(]ﬁ‘ [ ‘ ‘ ‘ l 1(:{(}(:‘(:(:‘ l c‘cc‘ l 1,200 .“.“‘
] Grauate Studeris C L | | | |
[:| Undergraduate Students ‘ ‘ ‘ ‘ ‘ ‘ [ \ [ \ [ ‘
[:| Secretarial/Clerical ‘ || || | | | { | { ‘
l | | [ N | | |
:l Total Number Other Personnel Total Other Personnel l 1,200, 'ZI"ZI"

Total Salary, Wages and Fringe Benefits (A+B) (2)6)
C. Equipment Description
List items and dollar amount for each item exceeding $5,000
Equipment item | | Funds Requested {$) |
20 [rescar T,000,00

Additional Equipment: H Add Attachment H H ‘

Total funds requested for all equipment listed in the attached file | |

Total Equipment | L0000 U|

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



D. Travel Funds Requested ($)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.S. Possessions) | |

2. Foreign Travel Costs | 2,250.0 U|

Total Travel Cost ‘ 2,2%0. DD]

. Participant/Trainee Support Costs Funds Requested {$)

Tuition/Fees/Health Insurance

E
1 | |
2. Stipends | |
3. Travel ‘ ]
4 | |
5 | |

| |

Subsistence

Other [ |

|:| Number of Participants/Trainees Total Participant/Trainee Support Costs

. Other Direct Costs Funds Requested ($)

. Materials and Supplies 3, 000. 00|

Publication Costs

. Consultant Services

. ADP/Computer Services

Equipment ¢or Facility Rental/User Fees

. Alterations and Renovations

. |
. |
| |

Total Other Direct Costs

F
1 |
2 |
3 I
4 |
5. Subawards/Consortium/Coniractual Costs l
6 I
7 |
8 |
9 |
0 |
|

\\\\\\\\\\\\\\

G. Direct Costs Funds Requested ($)
Total Direct Costs (A thru F) | 13, |

H. Indirect Costs

Indirect Cost Type Indirect Cost Rate (%) Indirect Cost Base {$) Funds Requested {$)

| . | | | |

Total Indirect Costs | |

Cognizant Federal Agency ‘
{Agency Mame, FOC Nama, and
POC Phone Number)

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



|. Total Direct and Indirect Costs Funds Reguested ($)

Total Direct and Indirect Institutional Costs (G + H) | 13,733,370
J. Fee Funds Requested ($)
K. Budget Justification
(Only attach one file) |12+ 6_D-l-R_.;“_-_,\,___.‘AB_Ne:_Ea:{isf_an_uudge:\ms:l ‘ ‘ ‘ Delete Attachment ‘ ‘ View Attachment |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 2

ORGANIZATIONAL DUNS: EALETETST 0N Enter name of Organization:

Snilwversity ol Vetoerinary & Anlnal Solonocs, Lahore

Budget Type: [] Project A subaward/Consortium Budget Period: 2  Start Date:

A. Senior/Key Person

OMB Mumber: 4040-0001
Expiration Date: 6/30/2016

Months

Requested Fringe Funds

Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum, Salary ($) Benefits (%) Requested {$)

- Shatea nli (b)E)
Project Role: |Key Perscnnel

Total Fund ted for all Seni
Additional Senior Key Persons: | ‘ Add Attachment ‘ ‘ ‘ ‘ ¢ aKe:':ﬁesrsrggz?ﬁ ?he :trt:che?inlri?er | |
Total Senior/Key Person | Fb){S)

B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal. Acad. Sum. Salary {$) Benefits {$) Requested (3)
l:] Post Doctoral Associates ‘ |7_(m‘ [ ‘ ‘ ‘ l :{(.f:(j(j‘mj‘ l C‘CC‘ l G, ADD .:..:.‘
[ Graduate Sudems C | | | |
[:| Undergraduate Students ‘ ‘ ‘ ‘ ‘ ‘ [ \ [ \ [ ‘
[:| Secretarial/Clerical ‘ || || | | | { | { ‘
l | | [ N | | |
:l Total Number Other Personnel Total Other Personnel l 2, 200, 'ZI"ZI"

Total Salary, Wages and Fringe Benefits (A+B) bX8)
C. Equipment Description
List items and dollar amount for each item exceeding $5,000
Equipment item | | Funds Requested {$) |
Additional Equipment: | ‘ Add Attachment ‘ ‘ ‘ ‘ ‘

Total funds requested for all equipment listed in the attached file |

Total Equipment |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



D. Travel

Funds Requested {§)

1.
2.

Daomestic Travel Costs { Incl. Canada, Mexico and U.5. Possessions)

Foreign Travel Gosts

. Participant/Trainee Support Costs

| 6,'."‘3fJ.UU|

Total Travel Cost ‘ £,750. DD]

Funds Requested {§)

E
1
2
3.
4
5

Tuition/Fees/Health Insurance
Stipends
Travel

Subsistence

Other [

|:| Number of Participants/Trainees

. Other Direct Costs

Total Participant/Trainee Support Costs

| |
| |
| |
| |
| |
| |

Funds Requested ($)

G.

Materials and Supplies

Publication Costs

Consultant Services

ADP/Computer Services
Subawards/Consortium/Contractual Costs
Equipment ¢or Facility Rental/User Fees
Alterations and Renovations

5,:00.00|

|

|

Direct Costs

Total Other Direct Costs

Funds Requested ($)

H.

Indirect Costs

Total Direct Costs (A thru F) | 15, 2! |

Cognizant Federal Agency
{Agency Mame, FOC Nama, and

Indirect Cost Type

Indirect Cost Rate (%)

Indirect Cost Base {$) Funds Requested {$)

| | | |

Total Indirect Costs | |

POC Phone Number)

Tracking Number:GRANT12288234

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



|. Total Direct and Indirect Costs Funds Reguested ($)
Total Direct and Indirect Institutional Costs (G + H) | 15,257, ;;.;;.|

J. Fee Funds Requested ($)

K. Budget Justification

(Only attach one file.} 1228-DIRA_WAL-NeZ _Faxi=zzar livdgez JL'.ET.J ‘ ‘ ‘ ‘ ‘ |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 3 OMB Number: 4040-0001
Expiration Date: 6/30/2016

ORGANIZATIONAL DUNS: EALETETST 0N Enter name of Organization:

Snilwversity ol Vetoerinary & Anlnal Solonocs, Lahore

Budget Type: [] Project A subaward/Consortium Budget Period: 3  Start Date:

A. Senior/Key Person

Months

Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum. Salary ($) Benefits ($) Requested {$)
|TI r. Shahead nli (0))
Project Role: |p|_':_,-‘p'[
Total Fund ted for all Seni
Additional Senior Key Persons: | ‘ Add Attachment ‘ ‘ ‘ ‘ ¢ aKe:':ﬁesrsrggz?ﬁ ?he :trt:che?inlri?er | |
Total Senior/Key Person (b))
B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal. Acad. Sum. Salary {$) Benefits {$) Requested (3)
l:] Post Doctoral Associates ‘ |7_(m‘ [ ‘ ‘ ‘ l :{(.f:(j(j‘mj‘ l C‘CC‘ l 3,400 .“.“‘
[ Graduate Sudems C_1C 11 | | |
[:| Undergraduate Students ‘ ‘ ‘ ‘ ‘ ‘ [ \ [ \ [ ‘
[:| Secretarial/Clerical ‘ || || | | | { | { ‘
l | | [ N | | |
:l Total Number Other Personnel Total Other Personnel l 2, 200, 'ZI"ZI"
Total Salary, Wages and Fringe Benefits (A+B) (b))
C. Equipment Description
List items and dollar amount for each item exceeding $5,000
Equipment item | | Funds Requested {$) |
Additional Equipment: | ‘ Add Attachment ‘ ‘ ‘ ‘ ‘

Total funds requested for all equipment listed in the attached file | |

Total Equipment | |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



D. Travel Funds Requested ($)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.S. Possessions) | |

2. Foreign Travel Costs | 1l.250.0 U|

Total Travel Cost ‘ Zl,250. DD]

. Participant/Trainee Support Costs Funds Requested {$)

Tuition/Fees/Health Insurance

E
1 | |
2. Stipends | |
3. Travel ‘ ]
4 | |
5 | |

| |

Subsistence

Other [ |

|:| Number of Participants/Trainees Total Participant/Trainee Support Costs

. Other Direct Costs Funds Requested ($)

. Materials and Supplies 2, £00. 00|

Publication Costs

. Consultant Services

. ADP/Computer Services

Equipment ¢or Facility Rental/User Fees

. Alterations and Renovations

. |
. |
| |

Total Other Direct Costs

F
1 |
2 |
3 I
4 |
5. Subawards/Consortium/Coniractual Costs l
6 I
7 |
8 |
9 |
0 |
|

G. Direct Costs Funds Requested ($)
Total Direct Costs (A thru F) | 14,2 |

H. Indirect Costs

Indirect Cost Type Indirect Cost Rate (%) Indirect Cost Base {$) Funds Requested {$)

| . | | | |

Total Indirect Costs | |

Cognizant Federal Agency ‘
{Agency Mame, FOC Nama, and
POC Phone Number)

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



|. Total Direct and Indirect Costs Funds Reguested ($)
Total Direct and Indirect Institutional Costs (G + H) | 17,257, ;;.;;.|

J. Fee Funds Requested ($)

K. Budget Justification

(Only attach one file.} 1228-DIRA_WAL-NeZ _Faxi=zzar livdgez JL'.ET.J ‘ ‘ ‘ ‘ ‘ |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 4 OMB Number: 4040-0001
Expiration Date: 6/30/2016

ORGANIZATIONAL DUNS: EALETETST 0N Enter name of Organization:

Snilwversity ol Vetoerinary & Anlnal Solonocs, Lahore

Budget Type: [] Project A subaward/Consortium Budget Period: 4  Start Date:

A. Senior/Key Person

Months

Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum, Salary ($) Benefits (%) Requested {$)
|TI r. Shahead nli b)E)
Project Role: |p|_':_,-‘p'[ |
Total Fund ted for all Seni
Additional Senior Key Persons: | ‘ Add Attachment ‘ ‘ ‘ ‘ ¢ aKe:':ﬁesrsrggz?ﬁ ?he :trt:che?inlri?er |
Total Senior/Key Person PXO)
B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal. Acad. Sum. Salary {$) Benefits {$) Requested (3)
l:] Post Doctoral Associates ‘ |7_(m‘ [ ‘ ‘ ‘ l :{(.f:(j(j‘mj‘ l C‘CC‘ l 3,400 .“.“‘
[ ] Graduate Students C | | | |
[:| Undergraduate Students ‘ ‘ ‘ ‘ ‘ ‘ [ \ [ \ [ ‘
[:| Secretarial/Clerical ‘ || || | | | { | { ‘
l | | LI I | | |
:l Total Number Other Personnel Total Other Personnel l 2, 200, 'ZI"ZI"
Total Salary, Wages and Fringe Benefits (A+B) b)(®)
C. Equipment Description
List items and dollar amount for each item exceeding $5,000
Equipment item | | Funds Requested {$) |
Additional Equipment: | ‘ Add Attachment ‘ ‘ ‘ ‘ ‘

Total funds requested for all equipment listed in the attached file | |

Total Equipment | |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



D. Travel Funds Requested ($)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.S. Possessions) | |

2. Foreign Travel Costs | 1l.250.0 U|

Total Travel Cost ‘ Zl,250. DD]

. Participant/Trainee Support Costs Funds Requested {$)

Tuition/Fees/Health Insurance

E
1 | |
2. Stipends | |
3. Travel ‘ ]
4 | |
5 | |

| |

Subsistence

Other [ |

|:| Number of Participants/Trainees Total Participant/Trainee Support Costs

. Other Direct Costs Funds Requested ($)

. Materials and Supplies 2, £00. 00|

Publication Costs

. Consultant Services

. ADP/Computer Services

Equipment ¢or Facility Rental/User Fees

. Alterations and Renovations

. |
. |
| |

Total Other Direct Costs

F
1 |
2 |
3 I
4 |
5. Subawards/Consortium/Coniractual Costs l
6 I
7 |
8 |
9 |
0 |
|

G. Direct Costs Funds Requested ($)
Total Direct Costs (A thru F) | 14,2 |

H. Indirect Costs

Indirect Cost Type Indirect Cost Rate (%) Indirect Cost Base {$) Funds Requested {$)

| . | | | |

Total Indirect Costs | |

Cognizant Federal Agency ‘
{Agency Mame, FOC Nama, and
POC Phone Number)

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



|. Total Direct and Indirect Costs Funds Reguested ($)
Total Direct and Indirect Institutional Costs (G + H) | 17,257, ;;.;;.|

J. Fee Funds Requested ($)

K. Budget Justification

(Only attach one file.} 1228-DIRA_WAL-NeZ _Faxi=zzar livdgez JL'.ET.J ‘ ‘ ‘ ‘ ‘ |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 5 OMB Number: 4040-0001
Expiration Date: 6/30/2016

ORGANIZATIONAL DUNS: EALETETST 0N Enter name of Organization:

Snilwversity ol Vetoerinary & Anlnal Solonocs, Lahore

Budget Type: [] Project A subaward/Consortium Budget Period: 5 Start Date:

A. Senior/Key Person

Months

Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum, Salary ($) Benefits (%) Requested {$)
| |r\1 /F o) | | | | . u':.ul 5.8 LU0
Project Role: |p|_':_,-‘p'[ |
Total Fund ted for all Seni
Additional Senior Key Persons: | ‘ Add Attachment ‘ ‘ ‘ ‘ ¢ aKe:':ﬁesrsrggz?ﬁ ?he :trt:che?inlri?er | |
Total Senior/Key Person | ,,,|
B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal. Acad. Sum. Salary {$) Benefits {$) Requested (3)
l:] Post Doctoral Associates ‘ ‘ [ \ ‘ ‘ [ \ [ \ [ ‘
[ | Graduate Students C JC_ ] | | |
[:| Undergraduate Students ‘ ‘ ‘ ‘ ‘ ‘ [ \ [ \ [ ‘
[:| Secretarial/Clerical ‘ || || | | | { | { ‘
l | | LI I | | |
:l Total Number Other Personnel Total Other Personnel l ‘
Total Salary, Wages and Fringe Benefits (A+B) |
C. Equipment Description
List items and dollar amount for each item exceeding $5,000
Equipment item | | Funds Requested {$) |
Additional Equipment: | ‘ Add Attachment ‘ ‘ H ‘

Total funds requested for all equipment listed in the attached file | |

Total Equipment | |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



D. Travel

Funds Requested {§)

1.
2.

Daomestic Travel Costs { Incl. Canada, Mexico and U.5. Possessions)

Foreign Travel Gosts

Participant/Trainee Support Costs

Total Travel Cost ‘ l

Funds Requested {§)

E
1
2
3.
4
5

Tuition/Fees/Health Insurance
Stipends
Travel

Subsistence

Other [

|:| Number of Participants/Trainees

. Other Direct Costs

Total Participant/Trainee Support Costs

| |
| |
| |
| |
| |
| |

Funds Requested ($)

G.

Materials and Supplies

Publication Costs

Consultant Services

ADP/Computer Services
Subawards/Consortium/Contractual Costs
Equipment ¢or Facility Rental/User Fees
Alterations and Renovations

|

|

Direct Costs

Total Other Direct Costs

H.

Indirect Costs

Funds Requested ($)

Total Direct Costs (A thru F) | |

Cognizant Federal Agency
{Agency Mame, FOC Nama, and

Indirect Cost Type

Indirect Cost Rate (%)

Indirect Cost Base {$) Funds Requested {$)

| | | |

Total Indirect Costs | |

POC Phone Number)

Tracking Number:GRANT12288234

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



|. Total Direct and Indirect Costs Funds Reguested ($)
Total Direct and Indirect Institutional Costs (G + H) | 3.7

J. Fee Funds Requested ($)

K. Budget Justification

(Only attach one file.} 1228-DIRA_WAL-NeZ _Faxi=zzar livdgez JL'.ET.J ‘ ‘ ‘ ‘ ‘ |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Cumulative Budget

Totals {$)
Section A, Senior/Key Person | 3,253.9 ::,|
Section B, Other Personnel | 3,433.9 ::,|
Total Number Other Personnel | Z
Total Salary, Wages and Fringe Benefits (A+B) | 11, 650 ,J,J|
Section C, Equipment | 3,332.39)
Section D, Travel | 31,500, rm|
1. Domestic | |
2. Foreign | 51, 5000 |U|
Section E, Participant/Trainee Support Costs | |
1. Tuition/Fees/Health Insurance | |
2. Stipends | |
3. Travel | |
4. Subsistence | |
5. Cther | |
6. Number of Participants/Trainees | |
Section F, Other Direct Costs | 13, 399,99
1. Materials and Supplies | 13, 300. 00
2. Publication Costs | |
3. Consultant Services | |
4, ADP/Computer Services | |
5. Subawards/Consortium/Contractual Costs | |
6. Eguipment or Facility Rental/User Fees | |
7. Alterations and Rengvations | |
8. Other 1 | |
9, Other2 | |
10. Other 3 | |
Section G, Direct Costs (A thru F) | 3,460, 33|
Section H, Indirect Costs | |
Section |, Total Direct and Indirect Costs (G + H) | 53,150, rm|
|

Section J, Fee

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 1 OMB Number: 4040-0001
Expiration Date: 6/30/2016

ORGANIZATIONAL DUNS: EETLILL NN Enter name of Organization: |

Lugar Center lor Pubnlla [lea’th RBescarsh

Budget Type: [] Project A subaward/Consortium Budget Period: 1  Start Date:

A. Senior/Key Person

Months Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum, Salary ($) Benefits (%) Requested {$)
|?:r, |L—-1~1 | |Ur;1.s';‘.dc14e | | b)(6)
Project Role: |Key Perscnnel Virclegisl
l:r, lKe:e‘far‘. l ‘i’sida.‘r.c.’,idze | l
Project Role: llie‘-_-,-' Perscnnel- Melecular Biclegist ‘
Total Fund d f Il Seni
Additional Senior Key Persans:| | [ Add Attachment ‘ ‘ ‘ ‘ OtaKe;rll’esrsrgg:?:lrhe :l::cheznflicl‘er l ‘
Total Senior/Key Person l T, A00.0 “‘
B. Other Personnel
Mumber of Months Requested Fringe Funds
Personnel Project Role Cal. Acad. Sum. Salary {$) Benefits {$) Requested ()
I:l Post Doctoral Associates | | | | | | | | | | | |
[ cracuato studers C L JC 11 | | |
I:l Undergraduate Students | | | | | | | | | | | |
Secretarial/Clerical | 1,2;;.| | | | | | 1,200 ,.:;.:;| | |::,|::|::| | 1, 200 ““|
| | | LI T T | | |
Total Number Other Personnel Total Other Personnel |
Total Salary, Wages and Fringe Benefits (A+B) [ -_;.;;..;;.A.;;..;;.‘

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



C. Equipment Description

List items and dollar amount for each item exceeding $5,000
Equipment item

Funds Requested {$)

Additional Equipment: H Add Attachment H

|
| |

Total funds requested for all equipment listed in the attached file

Total Equipment

D. Travel

Funds Requested {$)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.5. Possessions)

2. Foreign Travel Costs

Total Travel Cost

. Participant/Trainee Support Costs

| |

| :,500.00|

‘ '_,‘JUU.UU‘

Funds Requested {$)

Tuition/Fees/Health Insurance

Travel
Subsistence

E
1
2. Stipends
3
4
5

Other | |

I:l Number of Participants/Trainees Tetal Participant/Trainee Support Costs

F. Other Direct Costs

Funds Requested ($)

Materials and Supplies

Publication Costs

Consultant Services

ADP/Computer Services
Subawards/Consortium/Contractual Costs
Equipment or Facility Rental/User Fees

Alterations and Renovations

ATV IV

e PP N oW

-t

Total Other Direct Costs

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST

|
|
|
|
|
|
|
|
|
|
|




G. Direct Costs

H. Indirect Costs

Total Direct Costs (A thru F) |

Funds Requested (§)

20,0

Indirect Cost Type

Indirect Cost Rate (%) Indirect Cost Base {§)

Funds Requested {§)

‘l:stitatic:al Gwarnzad

‘ ‘éAoo ‘ l

20,900.00] ‘

ssé.uﬂ

Total Indirect Costs |

>:<:<..a;.oo|

Cognizant Federal Agency ‘
{Agency Mame, FOC Mame, and

POC Phone Mumber)

I. Total Direct and Indirect Costs

Funds Requested {$)

J. Fee

Total Direct and Indirect Institutional Costs (G + H) |

21,736,017

Funds Requested {$)

K. Budget Justification

{Only attach one file.)

1227 DTRA WAL Neo _Goo@aia Budaco _TL'\SLJ‘

H Delete Attachment H View Attachment |

Tracking Number:GRANT12288234

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 2 OMB Number: 4040-0001
Expiration Date: 6/30/2016

ORGANIZATIONAL DUNS: EETLILL NN Enter name of Organization: |

Lugar Center lor Pubnlla [lea’th RBescarsh

Budget Type: [] Project A subaward/Consortium Budget Period: 2  Start Date:

A. Senior/Key Person

Months

Requested Fringe Funds

Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum, Salary ($) Benefits (%) Requested {$)
|?:r, |L—-1~1 | |Ur;1.s';‘.dc14e | | (b)X6)

Project Role: |Key Perscnnel Virclegisl
l:r, lKe:e‘far‘. l ‘i’sida.‘r.c.’,idze | l

Project Role: llie‘-_-,-' Perscnnel- Melecular Biclegist

Total Funds requested for all Senior
Additional Senior Key Persons: | | [ Add Attachment ‘ ‘ ‘ ‘ Key Persons in the attached file l ‘
Total Senior/Key Person l 14, 400G.0 “‘
B. Other Personnel
) Months Requested Fringe Funds
Project Role Cal. Acad.  Sum, Salary ($) Benefits {(§) Requested (3)

Post Doctoral Associates

Graduate Students

!
ez
v 3
o
-]
:'1
[ =]
— - =

Secretarial/Clerical

|
|
Undergraduate Students |
|
|
|

1.23 1,
| o [zoecogisis OO | | [ . 3, 566, 6gl
| £ |Bat Samp'_ing—Fb){S) | 1.6 1,000 |
[o)(6)
4 |([g')=_{é~).:;.'_.:;.r_3-_.__.-,--'r-1.;;;.'_e.:-_-_ Bio (D)) | |_ ‘ :a.zaH H ‘ l &, ccc.cc‘ l c.cc‘ l 6,'12“12“12"'12"3"
Total Number Other Personnel Total Other Personnel | 14,000, ”|
Total Salary, Wages and Fringe Benefits (A+B) [ 28, _‘

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



C. Equipment Description

List items and dollar amount for each item exceeding $5,000
Equipment item

Funds Requested {$)

Additional Equipment: H Add Attachment H

|
| |

Total funds requested for all equipment listed in the attached file

Total Equipment

D. Travel

Funds Requested {$)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.5. Possessions)

2. Foreign Travel Costs

Total Travel Cost

. Participant/Trainee Support Costs

| |

| 4,500.00|

‘ 4,500.00‘

Funds Requested {$)

Tuition/Fees/Health Insurance

Travel
Subsistence

E
1
2. Stipends
3
4
5

Other | |

I:l Number of Participants/Trainees Tetal Participant/Trainee Support Costs

F. Other Direct Costs

Funds Requested ($)

Materials and Supplies

Publication Costs

Consultant Services

ADP/Computer Services
Subawards/Consortium/Contractual Costs
Equipment or Facility Rental/User Fees

Alterations and Renovations

A7, 550,00

e PP N oW

-t

Total Other Direct Costs

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST

|
|
|
|
|
|
|
|
|
|
|




G. Direct Costs

Funds Requested (§)

Total Direct Costs (A thru F) | 15, w|
H. Indirect Costs
Indirect Cost Type Indirect Cost Rate (%) Indirect Cost Base {§) Funds Requested {$)
‘l:stitatic:al fwarnead ‘ "—ZA()() ‘ l 75,450.00] ‘ li,D'_B.DDl
Total Indirect Costs | 3,078, oo|

Cognizant Federal Agency ‘
{Agency Mame, FOC Mame, and

POC Phone Mumber)

I. Total Direct and Indirect Costs

Funds Requested {$)

J. Fee

Total Direct and Indirect Institutional Costs (G + H) | 73,462, 0]

Funds Requested {$)

K. Budget Justification

(Only attach one file.) 104+ pTRE WAL New Georgia Budge:s _TL'\SLJ ‘ ‘ ‘ ‘ ‘ |

Tracking Number:GRANT12288234

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 3 OMB Number: 4040-0001
Expiration Date: 6/30/2016

ORGANIZATIONAL DUNS: EETLILL NN Enter name of Organization: |

Lugar Center lor Pubnlla [lea’th RBescarsh

Budget Type: [] Project A subaward/Consortium Budget Period: 3  Start Date:

A. Senior/Key Person

Months

Requested Fringe Funds
Prefix First Middle Last Suffix Base Salarv {$] Cal. Acad. Sum. Salary ($) Benefits ($) Reguested {$)
b)6
|?:r, |L—-1~1 | |Ur;1.s';‘.dc14e | | ()
Project Role: |Key Perscnnel Virclegisl
l:r, lKe:e‘far‘. l ‘i’sida.‘r.c.’,idze | l
Project Role: llie‘-_-,-' Perscnnel- Melecular Biclegist ‘
Total Funds requested for all Senior
Additional Senior Key Persons: | | [ Add Attachment ‘ ‘ ‘ ‘ Key Persons in the attached file l ‘
Total Senior/Key Person l 16, 400.0 “‘
B. Other Personnel
) Months Requested Fringe Funds
Project Role Cal. Acad.  Sum, Salary ($) Benefits {(§) Requested (3)

Post Doctoral Associates

Graduate Students

!
ez
v 3
o
-]
:'1
[ =]
— - =

Secretarial/Clerical

|
|
Undergraduate Students |
|
|
|

1.23 1,
| 2| Zann g lss Fb){S) | | 3. 2L, A00 LG | 4
N R (]G] - AP ,
: Fg%; | | R £, 66,00 | :
5 K[b)E E;;i-:::-'_-:::-r.'.] Mo _es Blo FD){S) '7 ‘ F.00 ‘ ‘ ‘ ‘ l F,CcCc.C C‘ l c.cC L‘ l El ‘
2 L?%;demioiogists- (L)E) | 2. 4:2|| | | | | | 3,000, E:E:| | i E:E:| | I “““““|
1% Total Number Other Personnel Total Other Personnel l £1,£00. “‘
Total Salary, Wages and Fringe Benefits (A+B) | 37, 26050

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



C. Equipment Description

List items and dollar amount for each item exceeding $5,000
Equipment item

Funds Requested {$)

Additional Equipment: H Add Attachment H

|
| |

Total funds requested for all equipment listed in the attached file

Total Equipment

D. Travel

Funds Requested {$)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.5. Possessions)

2. Foreign Travel Costs

Total Travel Cost

. Participant/Trainee Support Costs

| |

| 4,500.00|

‘ 4,500.00‘

Funds Requested {$)

Tuition/Fees/Health Insurance

Travel
Subsistence

E
1
2. Stipends
3
4
5

Other | |

I:l Number of Participants/Trainees Tetal Participant/Trainee Support Costs

F. Other Direct Costs

Funds Requested ($)

Materials and Supplies

Publication Costs

Consultant Services

ADP/Computer Services
Subawards/Consortium/Contractual Costs
Equipment or Facility Rental/User Fees

Alterations and Renovations

e PP N oW

-t

Total Other Direct Costs

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST

|
|
|
|
|
|
|
|
|
|
|

RPN




G. Direct Costs

Funds Requested (§)

H. Indirect Costs

Total Direct Costs (A thru F) |

=

faz AN
95, 488.00

(33

Indirect Cost Type

Indirect Cost Rate (%)

Indirect Cost Base {§)

Funds Requested {§)

‘l:stitatic:al Gwarnzad

l 95,488.00] ‘

3, BZD.DD]

Total Indirect Costs |

1, 830.00'

Cognizant Federal Agency ‘
{Agency Mame, FOC Mame, and

POC Phone Mumber)

I. Total Direct and Indirect Costs

Funds Requested {$)

J. Fee

Total Direct and Indirect Institutional Costs (G + H) |

899,322,232

Funds Requested {$)

K. Budget Justification

{Only attach one file.)

1227 DTRA WAL Neo _Goo@aia Budaco _TL'\SLJ‘

Tracking Number:GRANT12288234

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 4 OMB Number: 4040-0001
Expiration Date: 6/30/2016

ORGANIZATIONAL DUNS: EETLILL NN Enter name of Organization: |

Lugar Center lor Pubnlla [lea’th RBescarsh

Budget Type: [] Project A subaward/Consortium Budget Period: 4  Start Date:

A. Senior/Key Person

Months

Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum. Salary (%) Benefits ($) Requested {$)
b)6
|?:r, |L—-1~1 | |Ur;1.s';‘.dc14e | | 10
Project Role: |Key Perscnnel Virclegisl
l:r, lKe:e‘far‘. l ‘i’sida.‘r.c.’,idze | l
Project Role: llie‘-_-,-' Perscnnel- Melecular Biclegist
Total Funds requested for all Senior
Additional Senior Key Persons: | | [ Add Attachment ‘ ‘ ‘ ‘ Key Persons in the attached file l ‘
Total Senior/Key Person l 16, 400.0 “‘
B. Other Personnel
) Months Requested Fringe Funds
Project Role Cal. Acad.  Sum, Salary ($) Benefits {(§) Requested (3)

Post Doctoral Associates

Graduate Students

!
ez
v 3
o
-]
:'1
[ =]
— - =

Secretarial/Clerical

|
|
Undergraduate Students |
|
|
|

1.23 1,

| 2| Zann g lss |{b){6) | | 3. 2 A0 | 4

= at  Sano. "1‘1"_|(b){6) | 7 oGGG .00 :

B |{b|§6)t Sano_ o H\ D0 T ) A 4 O | £
{bi{%)_ sy e e Blo [PIE) | ‘ 7.50 ‘ ‘ ‘ ‘ l 5, 000 cc‘ l C LL‘ l “ ‘

1
] Epidemio;ogists—{b){S) | 2,4:)| | | | | | .3,(:(:(:,(:(:| | |::,|::|::| | 3,“"“““|
I(b){S) !

Total Number Other Personnel Total Other Personnel l 21,200, “‘
Total Salary, Wages and Fringe Benefits (A+B) | 37, 26050

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



C. Equipment Description

List items and dollar amount for each item exceeding $5,000
Equipment item

Funds Requested {$)

Additional Equipment: H Add Attachment H

|
| |

Total funds requested for all equipment listed in the attached file

Total Equipment

D. Travel

Funds Requested {$)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.5. Possessions)

2. Foreign Travel Costs

Total Travel Cost

. Participant/Trainee Support Costs

| |

| 4,500.00|

‘ 4,500.00‘

Funds Requested {$)

Tuition/Fees/Health Insurance

Travel
Subsistence

E
1
2. Stipends
3
4
5

Other | |

I:l Number of Participants/Trainees Tetal Participant/Trainee Support Costs

F. Other Direct Costs

Funds Requested ($)

Materials and Supplies

Publication Costs

Consultant Services

ADP/Computer Services
Subawards/Consortium/Contractual Costs
Equipment or Facility Rental/User Fees

Alterations and Renovations

e PP N oW

-t

Total Other Direct Costs

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST

|
|
|
|
|
|
|
|
|
|
|

RPN




G. Direct Costs

Funds Requested (§)

H. Indirect Costs

Total Direct Costs (A thru F) |

=

faz AN
95, 488.00

(33

Indirect Cost Type

Indirect Cost Rate (%)

Indirect Cost Base {§)

Funds Requested {§)

‘l:stitatic:al Gwarnzad

l 95,488.00] ‘

3, BZD.DD]

Total Indirect Costs |

1, 830.00'

Cognizant Federal Agency ‘
{Agency Mame, FOC Mame, and

POC Phone Mumber)

I. Total Direct and Indirect Costs

Funds Requested {$)

J. Fee

Total Direct and Indirect Institutional Costs (G + H) |

899,322,232

Funds Requested {$)

K. Budget Justification

{Only attach one file.)

1227 DTRA WAL Neo _Goo@aia Budaco _TL'\SLJ‘

Tracking Number:GRANT12288234

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 5 OMB Number: 4040-0001
Expiration Date: 6/30/2016

ORGANIZATIONAL DUNS: EETLILL NN Enter name of Organization: |

Lugar Center lor Pubnlla [lea’th RBescarsh

Budget Type: [] Project A subaward/Consortium Budget Period: 5 Start Date:

A. Senior/Key Person

Months Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) . Cal. . Acad. . Sum. . Salary ($) . Benefits (%) . Requested {$)
|?:r, |L—-1~1 | |Ur;1.s';‘.dc14e | | b)E)
Project Role: |Key Perscnnel Virclegisl
l:r, lKe:e‘far‘. l ‘i’sida.‘r.c.’,idze | l
Project Role: llie‘-_-,-' Perscnnel- Melecular Biclegist ;
Total Fund d f I Seni
Additional Senior Key Persans:| | [ Add Attachment ‘ ‘ ‘ ‘ OtaKe;rll’esrsrgg:?:lrhe :l::cheznflicl‘er l ‘
Total Senior/Key Person l 14, 400G.0 “‘
B. Other Personnel
Mumber of Months Requested Fringe Funds
Personnel Project Role Cal. Acad.  Sum, Salary {$) Benefits {$) Requested ($)
I:l Post Doctoral Associates | | | | | | | | | | | |
[ cracuato studers C L | | | |
I:l Undergraduate Students | | | | | | | | | | | |
Secretarial/Clerical | 1,2;;.| | | | | | 1, 2000 .:;| | .:;,.:;.:;| | 1,2-:--:-,-:--:-|
: |{t;\3€61_)'o'_oqva’[~’lo'_e-:.Bio—|{b){6)i | | f| | | | | | adan .;;| | u::,u::u::| | s|
I
Total Number Other Personnel Total Other Personnel l FeE0n. 0 'ZI"
Total Salary, Wages and Fringe Benefits (A+B) | 21, 600,00

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



C. Equipment Description

List items and dollar amount for each item exceeding $5,000
Equipment item

Funds Requested {$)

Additional Equipment: H Add Attachment H

|
| |

Total funds requested for all equipment listed in the attached file

Total Equipment

D. Travel

Funds Requested {$)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.5. Possessions)

2. Foreign Travel Costs

Total Travel Cost

. Participant/Trainee Support Costs

Funds Requested {$)

Tuition/Fees/Health Insurance

Travel
Subsistence

E
1
2. Stipends
3
4
5

Other | |

I:l Number of Participants/Trainees Tetal Participant/Trainee Support Costs

F. Other Direct Costs

Funds Requested ($)

Materials and Supplies

Publication Costs

Consultant Services

ADP/Computer Services
Subawards/Consortium/Contractual Costs
Equipment or Facility Rental/User Fees

Alterations and Renovations

M TV

e PP N oW

-t

Total Other Direct Costs

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST

|
|
|
|
|
|
|
|
|
|
|




G. Direct Costs

Funds Requested (§)

H. Indirect Costs

Total Direct Costs (A thru F) |

S5, 660,00

Indirect Cost Type

Indirect Cost Rate (%)

Indirect Cost Base {§)

Funds Requested {§)

‘l:stitatic:al Gwarnzad

l Bﬁ,ééD.DDl ‘

. 42»3.40]

Total Indirect Costs |

-, 43.&;.40|

Cognizant Federal Agency ‘
{Agency Mame, FOC Mame, and

POC Phone Mumber)

I. Total Direct and Indirect Costs

Funds Requested {$)

J. Fee

Total Direct and Indirect Institutional Costs (G + H) |

37,026.42

Funds Requested {$)

K. Budget Justification

{Only attach one file.)

1227 DTRA WAL Neo _Goo@aia Budaco _TL'\SLJ‘

Tracking Number:GRANT12288234

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Cumulative Budget

Totals {$)

Section &, Senior/Key Person | 62,8300 .:||
Section B, Other Personnel | £5,200,7 .I|
Total Number Other Personnel | 57

Total Salary, Wages and Fringe Benefits (A+B) | 124,999, ,J,J|
Section C, Equipment | |
Section D, Travel | 15,222.09]
1. Domestic | |

2. Foreign | 15, 6060 |U|

Section E, Participant/Trainee Support Costs | |
1. Tuition/Fees/Health Insurance | |

2. Stipends | |

3. Travel | |

4. Subsistence | |

5. OCther | |

6. Number of Participants/Trainees | |

Section F, Other Direct Costs | 173, 95599
1. Materials and Supplies | 173 9.%5Au::u::'|

2. Publication Costs | |

3. Consultant Services | |

4, ADP/Computer Services | |

5. Subawards/Consortium/Contractual Costs | |

6. Eguipment or Facility Rental/User Fees | |

7. Alterations and Rengvations | |

8. Other 1 | |

9, Other2 | |

10. Other 3 | |

Section G, Direct Costs (A thru F) 322, 956, 33|
Section H, Indirect Costs

Section |, Total Direct and Indirect Costs (G + H)

Section J, Fee

Tracking Number:GRANT12288234

330, fif]ﬁ.-’]f]|

|
| 12,923.43]
|
|

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 1 OMB Number: 4040-0001
Expiration Date: 6/30/2016

ORGANIZATIONAL DUNS: G4TELE AN Enter name of Organization: |, .. o0 Tniversity
Budget Type: [] Project A subaward/Consortium Budget Period: 1  Start Date:
A. Senior/Key Person
Months Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum, Salary ($) Benefits (%) Requested {$)
| |Ib;‘c‘1}':1rn Resil Zilgin b)E)
Project Role: |p|_':_,-‘p'[
Total Fund ted for all Seni
Additional Senior Key Persons: | ‘ Add Attachment ‘ ‘ ‘ ‘ ¢ aKe:':ﬁesrsrggz?ﬁ ?he :trt:che?inlri?er | |
Total Senior/Key Person | é,.‘)UU.UU|
B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal. Acad. Sum. Salary {$) Benefits {$) Requested (3)
l:] Post Doctoral Associates ‘ ‘ [ \ ‘ ‘ [ \ [ \ [ ‘
[ Graduate Sudems C_C 11 | | |
[:| Undergraduate Students ‘ ‘ ‘ ‘ ‘ ‘ [ \ [ \ [ ‘
[:| Secretarial/Clerical ‘ || || | | | { | { ‘
l 2‘ lL-'ie'_d Technicians ‘ ‘ ]_.IJ'JH H ‘ l 1,ccc.cc] l c.cc] l l,(IHZIHZIu(IHZI"
Total Number Other Personnel Total Other Personnel l 1,000, G 'ZI"

COEOO.00
R

Total Salary, Wages and Fringe Benefits (A+B) |

C. Equipment Description

List items and dollar amount for each item exceeding $5,000

Equipment item Funds Requested {$)
20 [rescar | | 6,12'12'12',12'12'|
Additional Equipment: | ‘ Add Attachment ‘ ‘ ‘ ‘ ‘

Total funds requested for all equipment listed in the attached file | |

Total Equipment | £, 000,10 U|

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



D. Travel Funds Requested ($)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.S. Possessions) | |

2. Foreign Travel Costs | 2,000, UU|
Total Travel Cost ‘ _.ooo. DD]
E. Participant/Trainee Support Costs Funds Requested {$)
1. Tuition/Fees/Health Insurance | |
2. Stipends | |
3. Travel ‘ ]
4. Subsistence | |
5. Oter | ] |
|:| Number of Participants/Trainees Total Participant/Trainee Support Costs | |
F. Other Direct Costs Funds Requested ($)
1. Materials and Supplies | 7,000. 00|
2. Publication Costs l ‘
3. Consultant Services I |
4. ADP/Computer Services | |
5. Subawards/Consortium/Coniractual Costs l ‘
6. Equipment or Facility Rental/User Fees I |
7. Alterations and Renovations | |
5. | | | |
0. | | | |
10, | | | |
Total Other Direct Costs | TEGELOF |
G. Direct Costs Funds Requested ($)
Total Direct Costs (A thru F) | 13, |
H. Indirect Costs
Indirect Cost Type Indirect Cost Rate (%) Indirect Cost Base {$) Funds Requested {$)
|T:~,.e,r.1r.-.:.r.m:~,a1 Crarnaad | |1 | l T2,500.00 "_,351'1.1'm|
Total Indirect Costs | L i50.0 Ul

Cognizant Federal Agency ‘
{Agency Mame, FOC Nama, and
POC Phone Number)

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



|. Total Direct and Indirect Costs Funds Reguested ($)

Total Direct and Indirect Institutional Costs (G + H) | 23,857,332
J. Fee Funds Requested ($)
K. Budget Justification
{Only attach onefile.) {1222 _prra wali-Nes Tiriev hudges jus:ifJ ‘ ‘ ‘ Delete Attachment ‘ ‘ View Attachment |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 2 OMB Number: 4040-0001
Expiration Date: 6/30/2016

ORGANIZATIONAL DUNS: G4TELE AN Enter name of Organization: |, .. o0 Tniversity
Budget Type: [] Project A subaward/Consortium Budget Period: 2  Start Date:
A. Senior/Key Person
Months Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum, Salary ($) Benefits (%) Requested {$)
| |Ib;‘c‘1}':1rn Resil Zilgin b)®)
PrﬂectHah:|Key FPerscnnel  Walienal Pro'ecl Cecrdinalor
Total Fund ted for all Seni
Additional Senior Key Persons: | ‘ Add Attachment ‘ ‘ ‘ ‘ ¢ aKe:':ﬁesrsrggz?ﬁ ?he :trt:che?inlri?er | |
Total Senior/Key Person | B, .5u:-.u:-u:-|
B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal. Acad. Sum. Salary {$) Benefits {$) Requested (3)
l:] Post Doctoral Associates ‘ ‘ [ \ ‘ ‘ [ \ [ \ [ ‘
| Graouate Stdens C_C 11 | | |
[:| Undergraduate Students ‘ ‘ ‘ ‘ ‘ ‘ [ \ [ \ [ ‘
[:| Secretarial/Clerical ‘ || || | | | { | { ‘
l 2‘ lL-'ie'_d Technician ‘ ‘ 1.52 ‘ H ‘ l 1, :-cc.(,c] l c.cc] l 1,5'12“12"(2“12"
Total Number Other Personnel Total Other Personnel l 1, 500,04 'ZI"

< C
25000

Total Salary, Wages and Fringe Benefits (A+B) |

(33

C. Equipment Description

List items and dollar amount for each item exceeding $5,000
Equipment item Funds Requested {$)

Additional Equipment: H Add Attachment H H ‘

Total funds requested for all equipment listed in the attached file | |

Total Equipment | |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



D. Travel Funds Requested ($)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.S. Possessions) | |

2. Foreign Travel Costs | 3,000, UU|
Total Travel Cost ‘ 3, 000. DD]
E. Participant/Trainee Support Costs Funds Requested {$)
1. Tuition/Fees/Health Insurance | |
2. Stipends | |
3. Travel ‘ ]
4. Subsistence | |
5. Oter | ] |
|:| Number of Participants/Trainees Total Participant/Trainee Support Costs | |
F. Other Direct Costs Funds Requested ($)
1. Materials and Supplies | 4,000. 00|
2. Publication Costs l ‘
3. Consultant Services I |
4. ADP/Computer Services | |
5. Subawards/Consortium/Coniractual Costs l ‘
6. Equipment or Facility Rental/User Fees I |
7. Alterations and Renovations | |
5. | | | |
0. | | | |
10, | | | |
Total Other Direct Costs | £ 000 T L-|
G. Direct Costs Funds Requested ($)
Total Direct Costs (A thru F) | 15,2 |
H. Indirect Costs
Indirect Cost Type Indirect Cost Rate (%) Indirect Cost Base {$) Funds Requested {$)
|T:~,.e,r.1r.-.:.r.1o:~,a1 Crarnaad | |1 | l "_5,251'1.1'm| | "_,525.1'm|
Total Indirect Costs | PR rm|

Cognizant Federal Agency ‘
{Agency Mame, FOC Nama, and
POC Phone Number)

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



|. Total Direct and Indirect Costs Funds Reguested ($)
Total Direct and Indirect Institutional Costs (G + H) | 16,775,373

J. Fee Funds Requested ($)

K. Budget Justification

(Only attach one file.} 1228-DIRA_WAL-NezZ luriey _hudgezju=zi fJ ‘ ‘ ‘ ‘ ‘ |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



ORGANIZATIONAL DUNS:

Budget Type:

A. Senior/Key Person

[] Project

c438887470000

RESEARCH & RELATED BUDGET - Budget Period 3

Enter name of Organization:

E Subaward/Consortium

Liogas ol

Snilwversity

Budget Period: 3  Start Date:

OMB Mumber: 4040-0001
Expiration Date: 6/30/2016

Months Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum, Salary ($) Benefits (%) Requested {$)
| |Ib;‘c‘1}':1rn Resil Zilgin b))
Project Role: |Key FPerscnnel  Walienal Pro'ecl Cecrdinalor |
Total Fund ted for all Seni
Additional Senior Key Persons: | ‘ Add Attachment ‘ ‘ ‘ ‘ ¢ aKe:':ﬁesrsrggz?ﬁ ?he :trt:che?inlri?er | |
Total Senior/Key Person | 9,u:u,.u,|
B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal. Acad. Sum. Salary {$) Benefits {$) Requested (3)
l:] Post Doctoral Associates ‘ ‘ [ \ ‘ ‘ [ \ [ \ [ ‘
| Graouate Stdens C_C 11 | | |
[:| Undergraduate Students ‘ ‘ ‘ ‘ ‘ ‘ [ \ [ \ [ ‘
[:| Secretarial/Clerical ‘ || || | | | { | { ‘
l 2‘ lL-'ie'_d Technicians ‘ ‘ L.L)'JH H ‘ l 2,000.00] l c.cc] l .'-_",'II"II"II"(I“II"
Total Number Other Personnel Total Other Personnel l 2, 00D, O 'ZI"
Total Salary, Wages and Fringe Benefits (A+B) | 11, 804 00
C. Equipment Description
List items and dollar amount for each item exceeding $5,000
|Equiptment item | Funds Requested {$) |
Additional Equipment: | ‘ Add Attachment ‘ ‘ H ‘

Tracking Number:GRANT12288234

Total funds requested for all equipment listed in the attached file |

Total Equipment |

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



D. Travel Funds Requested ($)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.S. Possessions) | |

2. Foreign Travel Costs | 5, 000.0 U|
Total Travel Cost ‘ g, 000. DD]
E. Participant/Trainee Support Costs Funds Requested {$)
1. Tuition/Fees/Health Insurance | |
2. Stipends | |
3. Travel ‘ ]
4. Subsistence | |
5. Oter | ] |
|:| Number of Participants/Trainees Total Participant/Trainee Support Costs | |
F. Other Direct Costs Funds Requested ($)
1. Materials and Supplies | 2,000. 00|
2. Publication Costs l ‘
3. Consultant Services I |
4. ADP/Computer Services | |
5. Subawards/Consortium/Coniractual Costs l ‘
6. Equipment or Facility Rental/User Fees I |
7. Alterations and Renovations | |
5. | | | |
0. | | | |
10, | | | |
Total Other Direct Costs | PLGGL T |
G. Direct Costs Funds Requested ($)
Total Direct Costs (A thru F) | g, |
H. Indirect Costs
Indirect Cost Type Indirect Cost Rate (%) Indirect Cost Base {$) Funds Requested {$)
|Tnst1‘t::t1‘ona1 fmparnead | |1C-AC-C- | l T8, l'Jl'Jl'J.l'Jl'J| | T, 81‘11‘1.1‘11‘1|
Total Indirect Costs | L B0 Ul

Cognizant Federal Agency ‘
{Agency Mame, FOC Nama, and
POC Phone Number)

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



|. Total Direct and Indirect Costs Funds Reguested ($)
Total Direct and Indirect Institutional Costs (G + H) | 19,333,370

J. Fee Funds Requested ($)

K. Budget Justification

(Only attach one file.} 1228-DIRA_WAL-NezZ luriey _hudgezju=zi fJ ‘ ‘ ‘ ‘ ‘ |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 4 OMB Number: 4040-0001
Expiration Date: 6/30/2016

ORGANIZATIONAL DUNS: G4TELE AN Enter name of Organization: |, .. o0 Tniversity
Budget Type: [JProject X Subaward/Consortium Budget Period: 4  Start Date:
A. Senior/Key Person
Months Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum, Salary ($) Benefits (%) Requested {$)
| Lasiw =ilgin (D))
Project Role: |p|_':_,-‘p'[
Total Fund ted for all Seni
Additional Senior Key Persons: | ‘ Add Attachment ‘ ‘ ‘ ‘ ¢ aKe:':ﬁesrsrggz?ﬁ ?he :trt:che?inlri?er | |
Total Senior/Key Person | 4, ,,,,,|
B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal. Acad. Sum. Salary {$) Benefits {$) Requested (3)
l:] Post Doctoral Associates ‘ ‘ [ \ ‘ ‘ [ \ [ ‘ [ ‘
I:l Graduate Students | | | | | | | | | | | |
[:| Undergraduate Students ‘ ‘ ‘ ‘ ‘ ‘ [ \ [ ‘ [ ‘
[:| Secretarial/Clerical ‘ ‘ ‘ ‘ ‘ ‘ [ ‘ [ ‘ [ ‘
l 2‘ IL-"'_e'_d Technicians ‘ ‘ L.L)'JH H ‘ l 2,000.00] l c.cc] l 2,'11“12"11"(2“11"
Total Number Other Personnel Total Other Personnel l <, 000.0 '11"
Total Salary, Wages and Fringe Benefits (A+B) | H|
C. Equipment Description
List items and dollar amount for each item exceeding $5,000
|Equipment item | | Funds Requested {$) |
Additional Equipment: | ‘ Add Attachment ‘ ‘ H ‘

Total funds requested for all equipment listed in the attached file | |

Total Equipment | |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



D. Travel Funds Requested ($)

1. Domestic Travel Costs { Incl. Canada, Mexico and U.S. Possessions) | |

2. Foreign Travel Costs | 5, 000.0 U|
Total Travel Cost ‘ g, 000. DD]
E. Participant/Trainee Support Costs Funds Requested {$)
1. Tuition/Fees/Health Insurance | |
2. Stipends | |
3. Travel ‘ ]
4. Subsistence | |
5. Oter | ] |
|:| Number of Participants/Trainees Total Participant/Trainee Support Costs | |
F. Other Direct Costs Funds Requested ($)
1. Materials and Supplies | 2,000. 00|
2. Publication Costs l ‘
3. Consultant Services I |
4. ADP/Computer Services | |
5. Subawards/Consortium/Coniractual Costs l ‘
6. Equipment or Facility Rental/User Fees I |
7. Alterations and Renovations | |
5. | | | |
0. | | | |
10, | | | |
Total Other Direct Costs | PLGGL T |
G. Direct Costs Funds Requested ($)
Total Direct Costs (A thru F) | g, |
H. Indirect Costs
Indirect Cost Type Indirect Cost Rate (%) Indirect Cost Base {$) Funds Requested {$)
|Tnst1‘t::t1‘ona1 fmparnead | |1C-AC-C- | l T8, l'Jl'Jl'J.l'Jl'J| | T, 81‘11‘1.1‘11‘1|
Total Indirect Costs | L B0 Ul

Cognizant Federal Agency ‘
{Agency Mame, FOC Nama, and
POC Phone Number)

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



|. Total Direct and Indirect Costs Funds Reguested ($)
Total Direct and Indirect Institutional Costs (G + H) | 19,333,370

J. Fee Funds Requested ($)

K. Budget Justification

(Only attach one file.} 1228-DIRA_WAL-NezZ luriey _hudgezju=zi fJ ‘ ‘ ‘ ‘ ‘ |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Budget Period 5 OMB Number: 4040-0001
Expiration Date: 6/30/2016

ORGANIZATIONAL DUNS: G4TELE AN Enter name of Organization: |, .. o0 Tniversity
Budget Type: [] Project A subaward/Consortium Budget Period: 5 Start Date:
A. Senior/Key Person
Months Requested Fringe Funds
Prefix First Middle Last Suffix Base Salary {$) Cal. Acad. Sum, Salary ($) Benefits (%) Requested {$)
| |r\1 /7 M/ | | | | u. u':.ul S.as 0. 00
Project Role: |p|_':_,-‘p'[ |
Total Fund ted for all Seni
Additional Senior Key Persons: | ‘ Add Attachment ‘ ‘ ‘ ‘ ¢ aKe:':ﬁesrsrggz?ﬁ ?he :trt:che?inlri?er | |
Total Senior/Key Person | ,,,|
B. Other Personnel
Number of Months Requested Fringe Funds
Personnel Project Role Cal. Acad. Sum. Salary {$) Benefits {$) Requested (3)
l:] Post Doctoral Associates ‘ ‘ [ \ ‘ ‘ [ \ [ \ [ ‘
[ Graduate Sudems C | | | |
[:| Undergraduate Students ‘ ‘ ‘ ‘ ‘ ‘ [ \ [ \ [ ‘
[:| Secretarial/Clerical ‘ || || | | | { | { ‘
l | | LI I | | |
:l Total Number Other Personnel Total Other Personnel l ‘
Total Salary, Wages and Fringe Benefits (A+B) | 5. 00
C. Equipment Description
List items and dollar amount for each item exceeding $5,000
Equipment item | | Funds Requested {$) |
Additional Equipment: | ‘ Add Attachment ‘ ‘ H ‘

Total funds requested for all equipment listed in the attached file | |

Total Equipment | |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



D. Travel

Funds Requested {§)

1.
2.

Daomestic Travel Costs { Incl. Canada, Mexico and U.5. Possessions)

Foreign Travel Gosts

Participant/Trainee Support Costs

Total Travel Cost ‘ l

Funds Requested {§)

E
1
2
3.
4
5

Tuition/Fees/Health Insurance
Stipends
Travel

Subsistence

Other [

|:| Number of Participants/Trainees

. Other Direct Costs

Total Participant/Trainee Support Costs

| |
| |
| |
| |
| |
| |

Funds Requested ($)

G.

Materials and Supplies

Publication Costs

Consultant Services

ADP/Computer Services
Subawards/Consortium/Contractual Costs
Equipment ¢or Facility Rental/User Fees
Alterations and Renovations

|

|

Direct Costs

Total Other Direct Costs

H.

Indirect Costs

Funds Requested ($)

Total Direct Costs (A thru F) | |

Cognizant Federal Agency
{Agency Mame, FOC Nama, and

Indirect Cost Type

Indirect Cost Rate (%)

Indirect Cost Base {$) Funds Requested {$)

| | | |

Total Indirect Costs | |

POC Phone Number)

Tracking Number:GRANT12288234

Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



|. Total Direct and Indirect Costs Funds Reguested ($)
Total Direct and Indirect Institutional Costs (G + H) | 3.7

J. Fee Funds Requested ($)

K. Budget Justification

(Only attach one file.} 1228-DIRA_WAL-NezZ luriey _hudgezju=zi fJ ‘ ‘ ‘ ‘ ‘ |

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



RESEARCH & RELATED BUDGET - Cumulative Budget

Totals {$)
Section A, Senior/Key Person | 29,253, 3 ::,|
Section B, Other Personnel | £,533.0 ;;.|
Total Number Other Personnel | P
Total Salary, Wages and Fringe Benefits (A+B) | 2n, i ,J,J|
Section C, Equipment | 6,333.9 ::,|
Section D, Travel | 14,000, rm|
1. Domestic | |
2. Foreign | 14, 0000 |U|
Section E, Participant/Trainee Support Costs | |
1. Tuition/Fees/Health Insurance | |
2. Stipends | |
3. Travel | |
4. Subsistence | |
5. Cther | |
6. Number of Participants/Trainees | |
Section F, Other Direct Costs | 15, 999,99
1. Materials and Supplies | 15, 50000
2. Publication Costs | |
3. Consultant Services | |
4, ADP/Computer Services | |
5. Subawards/Consortium/Contractual Costs | |
6. Eguipment or Facility Rental/User Fees | |
7. Alterations and Rengvations | |
8. Other 1 | |
9, Other2 | |
10. Other 3 | |
Section G, Direct Costs (A thru F) | 70,700, 33|
Section H, Indirect Costs | 6,475, 0 ::||
Section |, Total Direct and Indirect Costs (G + H) | 77,225.03)
|

Section J, Fee

Tracking Number:GRANT12288234 Funding Opportunity Number: HDTRA1-14-24-FRCWMD-BAA Received Date:Nov 14, 2016 09:19:02 PM EST



Understanding the Risk of Bat-Borne Zoonotic Disease Emergence in Western Asia
PL: Kevin J. Olival
CBED — Thrust Area 6, CC WMD

EcoHealth Alliance (EHA): Y1

PI Salary. P1 Olival, PhD will commit 3 months p.a. (Y 1-0Y 2} 1o oversee the primary research

project and support the extended Western Asia Batl Research Network™s (WAB-Net) success

($ i requested in Year 1), In Year 1, PI Olival will coordinate and liaise with the rescarch | Deleted: 28 875.00
participants to design and launch the project, lead the organization of the annual workshop and

provide training opportunities, lead development of the capacity assessment and work with local

partnicrs on its piloting, guide and monitor progress with nctwork participants on ficld projects,

identify needs lor equipment allocation and track progress with delivery, identily additional

laboratorics for participation and sccure approval, and annual reports. He will ensure proper

permits TACUC equivalents are submitled and accepted in partner countries, as well mamtain a

U.8.-based TACUC. He will work with Co-PI Karesh, DVM to identify additional network

participants. Salary is requested lor Co-Pl Karesh lor (1.5 month pa. (Y1-0Y2) (510,000,007 in | Deleted: 937
Year 1); he will provide additional time in-kind as a technical advisor as needed Tor the success Deleted: 50
ot the project. Co-PI Karesh will provide presentations and lead training at the annual workshop,

advise on hypothesis-driven research design, and provide informal peer-review of posters and

scientific publications as they are prepared. Dr. Karesh will also provide links as needed to

external relevant organizations including WHOQ, [UCN and OIE.

Other Personnel. Key Personnel (KP) Epstein, DVM, MPH, will commit .5 month p.a. (Y -

0Y2) to the project (31,04 1.1 7, requested in Year 1). KP Epstein will be founding member of the | Deleted: 5
project’s Scientific Advisory Board and brings 15 years of cxperience in bat veterinary medicine Deleted: 7
and disease ceology, He will serve as a key advisor [or disease ecology investigations, in Deleted: 13

particular in developing and refining protocols for sampling, cpidemiological study design, and

telemetry methods. Dr. Epstein is a representative on the TUCN Bat Specialist Group and will

ensure thal the WAB-Net s aligned with IUCN in its goals and conservalion aims. A program

assistant will commit 12 months p.a. to the project (Y 1-0OY2) to assist with daily logistics and

program support for the network’s mamtenance and advancement ($4 2,000 18 requested in Year | Deleted: o
I'}. The program assistant will aid PI Olival with conumunication among the collaborators, travel

and venue arrangements for the annual workshop and scientific meetings, dralting content (e.g.

updating the cvents page) for the network's website, dratting and formatting components of the

capacity assessment, processing contracts and reimburseiments, ordering of supplies, and other

duties rclated to the project as needed. A tield scientist/veterinarian will commit |7, months p.a. Deleted:
to the project (Y 1-OY2) to v Laia m-cu ney ol assist with specunen collection in the

field with local pariners, and standardization of sampling protocols (50,000 is requested in Year Deleted: 4
1.

Fringe Benefits. Fringe benelils are calculated as 31.3% of base salary for Pls, KPs, and the
other personnel (program assistant and field scientist).

Travel.

International Trave!

Annual Workshop: An annual workshop (Y 1-O¥2) is planned to coordinate and share data for
core research activities 1o characterize coronavirus diversity and risk. provide regional
nctworking, training. and refincment of rescarch hypotheses, development of protocoels and study



Understanding the Risk of Bat-Borne Zoonotic Disease Emergence in Western Asia
PL: Kevin J. Olival
CBED — Thrust Area 6, CC WMD

designs, and sharing of research Nindings. A 5-day meeting is planned (3 days of training, and 2
days of data training/analysis). In Year | the meeting location is tentatively planned for Amman,
Jordan (the finalized meeting location will be dependent on specific training priorities and
alignmeni with scientific capacily building opportunities; costs provided Tor all five years reflect
cstimates from Amman, Jordan and arc used as estimates for planning purposes although it is
intended to rotate host countries in the region annually). Nelwork participants (2-3 per country)
will be invited for 5 nights. The Steering Committee plis he Tichl <cienn <0 will stay for 7 days
{10 allow [or one day pre- and one day post-workshop coordination}. Travel costs are estimated
al an average of $680 for regional network participants (20 iravelers) and $930 for Scientilic
Advisory board members i~ 1 ol (traveling from the LS. and U.K.) plus $200 per person in
ground transport. Flights will not be needed lor the participants [rom Jordan. Lodging is
estimated at $147 per night, $41.40 nightly hotel taxes and fees, and $100 per diem/food. An
estimated per participant cost is $2,322 for regional members and $3,169 lor the Steering
Committee participants. $15,000 has been budgeted for venue rental, $5.000 for field or
laboratory visit{s). and $5,000 for poster printing costs (20 posters anticipated). (S0, i s
requested in Year | for the annual mecting).

Field Scientist Travel: Funds are budgeted for travel for field scientist in-country visits. This will
allow the feld scientist 1o rain in vsaeey personme. 2 o provide experlise and standardization
of sampling methods across sites. The field scientist's nceds and length of stay will vary per
country. Travel Tunds are budgeled For 52500 per iS00 e e S st o]

rsarsal v, > S00 ecvenmedinioe, N300 Tods Toen country visits ane clicned s YL these
will be to ol cozovonens cowiries Georgia, Jordan. Turkex and Palkosan (510,000 requested
in Year 1),

Subject Matter Expert Travel: Funds are budgeted for travel for subject matter experts (SMEs)
to provide capacity building support to the network and additional training expertise as needed
during the annual workshop. SME needs will be determined based on the capacity building
assessment, the specific goals of the workshops, and the specilic research questions. SMEs may
be from the Scientific Advisory Board or external experts. Travel funds are budgeted for cight
SMEs p.a. (Y1-0Y2) at an estimated $2.500 per trip i~ 200 e, <3000 g Gasspes talie.
ST cormmedatioe, S o 1 ($20,000 requested in Year 1),

Research Exchange Travel: Funds are budgeted tor extended stays in regional hub laboratories or
external reflerence laboratories for hands-on raining on diagnosiic techniques, or to Tund visits
by invited experts to provide capacity building guidance to laboratory staff. Funding is requested
fot three network individuals for two weeks each. budgeted at ~53.333 each, estimated as $1,100
per Might, $300 for ground transportation, $700 for per diem ($53/day), $1,200 lodging, and $33
in visa fees ($10,000 requested in Year 1).

Local travel i Son Tz Dogeseaneen: Network Countries; o unds are budgeted Jor local
transit or tield work in pea-lngh cncogeiest network countries in vcw 1 Local trase] tor
sumplime events  ngh-engagement countries 15 mcluded o sabaward budgets and budget

Justificalions,

U8 Daomestic Travel

Funds are budgeted for attendance at the DTRA Annual Review meeting. In Year | we are
budgeting $1,800 for PI Olival to attend the DTRA Annual Technical Review ($350 airfare —
$130/might hotel x 5d 1 $100/day food x 5d 1 $100 lor iransit) (S1,800 requesied in Year 1),

Deleted:
Deleted: 0
Deleted:

Deleted:

Deleted: twa
Deleted: .

Deleted: car
Deleted: und
Deleted:
Deleted:

A

Deleted:

Deleted: (Georg, locdun, Turkey und
Pukistan und potential others)

Deleted: 1
Deleted: (Y 1-0Y2)
Deleted: core

Deleted: and ather vountrics approved
participate, Anticipared cosrs include
wecommaodution, per divm fowd sllocations, car
rental, fuel charges. drivers. cold chain storape
costs during field wock, and lecal transpurt for
specimen collection and specimen transfer.
Funding is intended to suppart a minimum
three ficld mrips per country to catalyze tivld
rescarch setivilies, ond intends w provide
flexibility for collecnng dat during sdditional
field work as needed to test the specific
hypatheses penerated by the network (375,000
is budgeted in Year 1),
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Understanding the Risk of Bat-Borne Zoonotic Disease Emergence in Western Asia
PL: Kevin J. Olival
CBED — Thrust Area 6, CC WMD

Other Direct Costs.

Materials and Supplies

We will strive to organize bulk purchasing discounts where possible to maximize access to

supplies for field work. and materials and supplies that can be purchased locally are ‘

included in subaward budgets to the four high-engagement countries,

A lotal of $80.000 is requesied for supplics in Year 1. This includes supplies for safe collection

of specimens from bats and personal protective equipment (PPE) in the Loeur ainsi-oraiorion,, | Deleted: 4 corc
countries including: 450 tyvek suits, 600 N95 masks, 8 Powered Air Purifying Respirators

(PAPRs), 32 replacement lillers for PAPRs, 4000 nitrile gloves ol various sizes, and 16 face

shields lor a PPE subtotal of S16500. Additonally. supplies for ecological surveys and hat i Deleted: &
capture which are ditficult to purchise ontside ol the US will be procured. and include: 50 mist

nets, 5 harp traps. 12 mist net collapsible poles. 800 cloth bat bags. 16 Pescola spring scales, 8

calipers, 8 SM3 echolocation recording devices with microphones, soltware for echolocation call

analysis for 4 countrics, and 8 GPS units for a field equipment subtotal of S40,000. Additional )

supplies tor collection, storage, and transport of specimens from bats include: 4000 cryovials, 8 i Deleted: §

pipcttes, filtered pipette tips, 4 tield centrifuges, 4 liquid nitrogen dry shippers, ¥ cool boxes,
1000 swabs, 500 needles and syringes, cotton balls, disinfectants, and lysis buffer for specimen
slorage for a specimen collection subtotal of $17,000. To accommodate proper specimen cold-

chain during shipping of specimens trom son-cesivanl b cocney field sie-ocTushes ol Deleted: sitex
it to regional partner labs, S5 per <nprien. s requested 156,000 requestedd, Lastly, Deleted: $5.000
laptop computer- for 10 CHA program assistant .. oLl ~cicivi-o for project coordination at Deleted: one
FU500 cach i53.000 requested y Total amount Tor Year 1 supplies is $82,300. Deleted: &
Deleted: b

ADP/Computing Services

A database and website will be developed (Year 1) and maintamed {Years 2-0Y2) to promote
regional intormation sharing. The database ($40,000 requested in Year | for development and
hosting). which will collect and store specimen and ecological data from the field, and laboratory
and test result data, will be integrated into CeoHealth Alliance’s One Health databasc platform
built on top of an existing database tor our CBEP Rift Valley Fever project in South Atrica
currently supported by DTRA. Consultancy meetings and calls with data scientists from the
SEABCRU project and other global bat partners will be held in Year | to ensure that the WAB-
Nel database is built (o be compaltible wilh other regional bat network datasets. Funds are
requested to develop the W4 B-Net specific database plattorm through uscr intervicws about data
collection needs and preferences. coding. development, and testing of the GUT lor users. program
databases and cusiom APls [or linking databases. Fees [or establishing data hosting services on
the Amason Cloud Services are included lor the database completion. The wehsite ($20,000
requesied in Year 1) will be developed to provide a space Tor sharing ol information on regional
and international sctentific events and information to promote wider regional engapement in the
network and One Health capacity building. The website will also provide a forum for discussion
and hosting/posting of webinars and/or other training resources. Total amount for Year |
Computer Services is $60,000.
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Subawards. b subawards are planned for Year 1 (52007110 to the Royal Scientific Society in
Jordan, $7 1.7 % fo the R. Lugar Center in Georgla, ~7 1 =3 v he Bopcsie Leserosin
ke o A I o e b ovens ity el cteries s & Sl Suresoess L= Makostan
Psioni. These subawards will support tield speciimen collection, laboratory preparation lor the
Coronavirus study to validate coronavirus assays and begin preliminary testing of specimens,
and genetic barcoding ol bal species. The laborateries are both highly performing and have
strong interest in strengthening their capacity for bat discase ccology rescarch. Their budgets
have heen delermined o be fair and reasonable hased on comparable cosis of laboratories in the
region. Details provided in the subaward budget justifications.

[ndirect Costs We are requesting the federally-agreed indivect cost of 35.4% on all direct cosis,
We have applied this IC rate to only the first $25,000 of the subcontracts valued over $25.000

peas oot meludin: cgarenest purchosed 1o w200 Total EcoHealth Alliance budgeted indirect
costs for Y 1o §inl 15,7,

EcoHealth Alliance (EHA): Y2

PI Salary. All salaries are increased by 5% p.a. due to the high cost of living increases in New
York City. P Olival, PhD will commit 3 months in Y2 to oversec the rescarch project and
support the network’s success (3.3 11141 is requested). In Year 2, PI Olival will coordinate and
liaise wilh the rescarch participants, lead the organization of the annual workshop and provide
training opportunitics, intcrpret capacity asscssment results and identify training priorities with
network partners, guide and monitor progress with network participants on held and laboratory
projects, identily needs for equipment allocation and track progress with delivery, identify
additional laboratories [or participation and secure approval. provide puidance on initial data
analysis and interpretation, and coordinale annual reports. Ele will ensure proper permits/IACUC
equivalents are submitted and accepted in partner countries, as well maintain a 1U.5.-based
TACUC. He will work with Co-PT Karesh, DVM to identily additional network participants and
maintain a strong collaborative research platform. Salary is requested tor Co-Pl Karesh for (0.5
month in Y2 (11,2018 requested); he will provide additional time in-kind as a techmical
advisor as necded for the success of the project. Co-PI Karesh will provide presentations and
lead training at the annual workshop, advise on hypothesis-driven research design, and provide
informal peer-review of posters and scientific publications as they are prepared. Dr. Karesh will
also provide links as necded to external relevant organizations including WHO, IUCN and O1L.

Other Personnel. Key Personnel (KP) Epstein, DVM, MPH, will commit 0.5 month in Y2 to the
project ($6,° 25,77 18 requested). KPP Epstem will continue to strengthen the Scientific Advisory
Board’s involvement Tor the project’s suceess, as well as provide a link to the ITUCB Bat
Specialist Group and One Health Alliance of South Asia participants and Ministry of Health
contacls in Pakistan. e will serve as a key advisor for discase ecology investigations, in
particular in developing and refining protocols for sampling, epidemiological study desipn, and
telemetry methods. A program assistant will commit 12 months in Y2 to assist with daily
logistics and program support for the network’s maintcnance and advancement ($4-, 00 is
requested). The program assistant will aid PI Olival with comumunication among the
collaborators, travel arrangements for the annual workshep and scientific mectings, dratting
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content (e.z. updating the events page} for the network’s website, drafting and lormatting
components of the capacity assessment, processing contracts and reimbursements, ordering of
supplies, and other duties related to the project as needed. A field scientist/veterinarian will

commit 1. months in Y2 o e i cacnis persensel, to assist with specimen collection in the Deleted: 6
ticld with local partners, and standardization of sampling protocols (384,000 is requested). i Deleted:
Deleted: 42
Fringe Benefits. [ringe benefits are caleulated as 31.3% of base salary for Pls, KPs, and the Formatted: Font:Bold

other personnel (program assistant and field scientist).

Travel.

International Travel

Annual Workshop: An annual workshop is planned in Y2 to provide regional networking,
training, and mvestigation ol research questions and sharing of research findings, including data
on bat specics distributions and preliminary findings from CoV screening. A 5-day meeting is
planned {3 days of training, and 2 days of data training/analysis). In Year 2 the meeting location
is tentatively planned for Tbilisi, Georgia (finalized mecting location will be dependent on
specific training priorities and alighment with scientific capacity building opportunities).
Network participants (2-3 per country) will be inviled for 5 nights, The Steering Committee vphis
the Temd civetisr will stay for 7 days (to allow for onc day pre- and onc day post-workshop
coordination). Travel cosis are estimated at an average of $680 for regional network participanis
74 v elero and 8950 for Stecring Committee members (3 cle s traveling from the ULS. |
and UK.} plus $200 per person in ground transport. Flights will not be needed for the
parlicipants [rom Georgia. Llotel is estimated al $147 per night, $41.40 nightly hote] taxes and
fees, and $100 per diem/meals. An estimated per participant cost is $2,322 for regional members
and $3.169 for the Steering Committee participants. $15,000 has been budgeted lor venue rental,
$5.000 for field or laboratory visit(s). and $3,000 for poster printing costs {20 posters

anticipated). The cost in Y2 15 raised slightly 10 accommaodate additional participants {3, 1o1al} as Deleted: 0

the network grows ($,100,078.40 is requested in Year 2 for the annual meeting). Formatted: Font:Bold
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pet Might, $300 for ground transportation, S700 for per diem ($50/day), $1,200 lodging, and $33
in visa foes ($20,000 requested in Year 2).

Local ravel tn >Non-1 e Lncoecne:s: Network Countries; Funds are budgeted in Y2 for local
transit Tor feld work in e nen i ongorener L network countries approved to participate
specinet o lic e, SSEE s hodeed por eaedinne-eniaensen conni oo inelude
accommaodation (550 per diem Tood allocations -3, and i cocnes transport cs 3300 por
Porson o anee dsconnes Teld personne” o e seeipting oo Thisowi'| catalyze ficld rescarch
activities, and intends to provide Mexibility based on the specilic hypotheses generated by the
network (510,000 is budgeted in Year 2). Local travel Tor sampling events in high-engagement
countries 15 meluded mesubavard budgets and budget justificutions,

U.S. Doamestic Travel!

In Year 2 we are budgeting $1,800 lor P1 Olival 10 atlend the DTRA Annual Technical Review
meeting in Northern Virginia (8550 airfare + $130/night hotel x 5d + $100/day food x 5d + $100
for ground transit). Key Personnel Al-Hmoud will also be invited to attend to learn more about
the grant review process and present her research under the network’s support, with 52,600
budgeted for her artendance ($1.350 airfare + $130/nipht hotel x 5d + $100/day food x 5d + $100
for transit) (34,400 requesied in Year 2),

Other Direct Costs.

Materials and Supplies

We will strive to organize bulk purchasing discounts where possible to maximize access to
supplies for field work.

A total of $65,000 is requested for supplies in Year 2. This includes supplies needed to maintain
research in the 4 hivh coziecnenl countries, and for CoV and bat survey research projects and
limited specimen collection in an additional e mediani-cnzuzenent countries from the region.
Supplies lor sale collection of specimens rom bats and personal protective equipment (PPE}
include: 600 tyvek suits, 700 N95 masks, 2 Powered Air Purifying Respirators (PAPRs), 8
replacement filters for PAPRs, 4000 nitrile gloves of various sizes, and 16 tace shields for a PPE
subtotal of S10,700. Supplics for ceological surveys and bat capture include: 5¢ additional mist
nets, 5 harp traps. 12 mist net collapsible poles. 800 cloth bat bags. 16 Pescola spring scales, 8
calipers, § lanterns, 8 scopes, 4 SM3 echolocation recording devices with microphones, soflware
tor ccholocation call analysis for 4 countries, and 8 GPS units for a field equipment subtotal of
529,700 Supplies for collection, storage. and transport of specimens rom bats include: 12000
cryovials, 8 pipeties, fillered pipette tips, 2 ficld centrifuges, 4 liquid nitrogen dry shippers, 8
cool boxes, 2000 swabs, 1000 needles and syringes, cotlon halls, disinfectants, and lysis buller
for specimen slorage for a specimen collection subtotal of $24,600. To accommodate proper
specimen cold-chain during shipping of specimens from ov-reeional Ll cou field sites
Clursen Pakasae phos S edionn cogazanens conntniest o partner labs, =20
(315,000 15 requested:. Total amount for Year 2 supplies 15 $3.3,000.

W per shipnnee:

ADP/Computing Services

The database and website will be maintained in Y2 to promote regional information sharing.
User experience testing will be conducted. The anmual meeting will provide an opportunily lor
turther training on the database and gencrating additional ideas for content on the website, The
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database GUI and user interface will be refined. Any problems identified with the database will
be corrected by LeoHealth Alliance programmers that will dedicate nccessary time during Year 2
to fix outstanding issues. Data hosting and services on the Amazon Cloud services will be
maintained (815,000 is requested lor improving the database and testing interoperability with
other regional bat and discasc databascs and hosting the database and 53,000 for the website
maintenance in Year 2. Tolal amount for Year 2 compuler services is $20,000.

Publication Costs. We have budgeied funds lor 10 open-access peer-reviewed publication to
be produced in Year 2 (53,000 is requested in Year 2).

Subawards. Four subawards are planned for Year 2 (550310 Lo the Royal Scientific Society in
Jordan, $ = lis o the R. Lupar Center in Georgia, S 1h. 7 > 1o Bogazici University in Turkey.
and $17. 2511 1o the University ol Veterinaty & Animal Sciences, | olwre idasan in Pakistan).
The subawards for RSS and R. Lugar Center will support specimen collection by laboratory
members, diapnostic screening tor the Coronavirns study, and genetic barcoding analysis of bat
specimens. The laboratorics are both highly performing and have strong interest in strengthening
their capacity for bat disease ecology and Coronavirus research. Their budgets have been
determined lo be fair and reasenable based on comparable costs of luboratories in the region. The
subawards for Bogazicl University and UVAS, Lahore will support ficldwork efforts and proper
specimen storage. Details provided in the subaward budgel justifications,

Indircct Closts. We are requesting the federally-agreed mdirect cost ol 35.4% on all direct costs.

coupn e oo s>l EeoHealth Alliance budgeted indirect costs for Y2:
lun s,

EcoHealth Alliance (EHA): Y3

PI Salary. All salaries are increased by 3% p.a. due to the exceptionally high cost of living
increases in New York City. Pl Olival, PhD will commit 3 months in Y3 to oversee the research
project and support the network’s success (850175 is requested). In Year 3, P1LOlival will
coordinate and laise with rescarch participants, lcad the organization of the annual workshop
and provide training oppoeriunilics, inlerpret capacity assessment results and identily training
priorities with network partners, guide and monitor progress with network participants on field
and laboratory projects. identily needs for equipment allocation and track progress with delivery
and Mnalize annual reports. LHe will ensure proper permits/TACUC equivalents are submiited and
accepted n partner countries, as well maintain a U.S.-based TACUC. He will work with Co-PT
Karesh, VM to identily additional network participanis and maintain a strong collaborative
research platform. Salary is requested for Co-Pl Karesh for .5 month in Y3 ($11. ruijs
requesled); he will provide additional time in-kind as a technical advisor as needed for the
success of the project. Co-PL Karesh will provide presentations and lead training al the annual
workshop, advise on hypothesis-driven research design. and provide informal peer-review of
posters and scientific publications as they are prepared. Dr. Karesh will also provide links as
needed to external relevant organizations including WHQ, [UCN and OIE, and advise on
findings in the context of global health security.
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Other Personnel. Key Personnel (KP) Epstein, DVM, MPH, will commit 0.5 month in Y3 to the
project ($:.0040.44 js requested). KP Cpstein will continuc to strengthen the Scientific Advisory
Board’s involvement for WAB-Net's success. as well as provide a link to the IUCB Bat
Specialist Group. He will serve as a key advisor Tor disease ecology investligations, in parlicular
in developing and refining protocols for sampling, epidemiological study design, and telemetry
methods. A program assistant will commit 12 months in ¥ 3 (o assist with daily logistics and
program support for the network’s maintcnance and advancement ($40. 3655 js requested). The
program assistant will aid PI Olival with communication among the collaborators. travel
arrangements for the annual workshop and scientific meetings, drafling content {¢.g. updaling the
evenls page) [or the network’s website, tracking capacily assessments, processimg contracts and
reimbursements, ordering of supplics, and other dulies related to the project as needed. A ield
sclentist/veterinarian will commit © - months in Y3 to assist with field trips and sampling,
protocols ($55, 200 s requested).

Fringe Bencfits. Fringe benetits are calculated as 31.3% of base salary for Pls, KPs, and the
other personnel (program assistant and ficld scientist).

Travel.

International Travel

Ammual Workshop: An annual workshop is plamed in Y3 to provide regional networking,
training, and investigation of rescarch questions and sharing of rescarch findings, including the
coromavirus study and next steps to refine surveillance stratepy and ecological risk assessment
based on bat distribution dala. A 3-day meeting is planned (3 days of (raining, and 2 days ol dala
training/analysis). In Year 3 the meeting location is tentatively planned for Istanbul, Turkey
{Mnalized meeting location will be dependent on specific training priorities and alignment with
sclentific capacity building opportunities). Network participants (2-3 per country} will be invited
for 3 mights. The Steering Committee will stay for 7 days (to allow for one day pre- and one day
post-workshop coordination). Travel costs are cstimated at an average of S680 tor regional
nerwork participants 1 20 as clessr and $950 for Steering Committee wiembers (5 L s,
traveling from the U.S. and U.K.) plus $200 per person in ground transport. Flights will not be
needed for the participants from Turkey. Hotel is estimated at $180 per night, $41.40 nightly
hote] taxes and Tees, and $100 per diem tates. An estimaied per participant cost s $2,322 Tor
regional members and $3,169 for the Stecring Committee participants. $15,000 has been
budgeted for venue rental. $5,000 for Meld or laboratory visit(s), and $5.000 lor poster printing
costs (20 posters anticipaled). The costs are raised slightly in Y3 lo accommodate more
participants (3 | total) as the network grows (5. 17, 22111 1s requested in Year 3 for the annual

meeling).
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Subject Matler Expert Travel: Funds are budgeted lor travel Tor subyect matter experts (SMESs)
to provide capacity building support to the network, SME needs will be determined based on the
capacity building assessment, the specific goals of the workshops, and the specific research
questions. SMEs may be [rom the Steering Commiltee or extermal experts. Travel Tunds are
budgeted for cight SMEs at an estimated $2,500 per teip S 12000 s fre . » 300 coeed

e =aoraboe S8 ceeammodatiog . S30e e ) ($200000 requested in Year 3)

Research Exchange Travel: Funds are budgeted for extended stays in regional hub laboratories or
external reference laboralories for hands-on training on diagnostic techmques, or to fund visits
by inviled experts to provide capacily building guidance to laboratory staft, Funding is requested
for Nve network individuals for two weeks each, budgeted at ~$3,333 each, estimated as $1,100
per Might, $300 for ground transportation, S700 for per diem ($53/day), $1,200 lodging, and $33
in visa fees, plus two one-week exchanges, estimated at $1,668 ($20,000 requested in Year 3).
Local travel i o 20 Fuznpenies Network Countriesy Fonds e Bavgeics 208 2 1o foeead

e T I P T Y IR T N B T B T R T B L e E T PR B L B e B AN T P TG PR LN A TR T PR
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LA8 Domestic Travel

[n Ycar 3 we are budgeting $1.800 for P1 Olival to attend the DTRA Annual Technical Review
meeting in Northern Virginia (5550 airfare + $130/mght hotel x 5d + $100/day food x 5d + $100
for ground transit). Key Personne] Urushadze and Sidamonidze will also be invited (o atlend to
learn more about the grant review process and present their research under the network’s
support, with $2,350 each budgeted for their attendance ($1,100 airfare + S130/night hotel x 5d -
$100/day food x 5d + $100 tor transit) ($6,500 requested in Year 3).

Other Direct Costs.

Matcrials and Supplics

We will strive to organize bulk purchasing discounts where possible to maximize access to
supplics for ficld work, and materials and supplics that can he purchased locally are
included in subaward hudgets to the four high-cngagement countries.

A total of $32,000 is requested for supplics in Year 3. This includes supplics necded to maintain
research in the 4 high cuzonecnenl countries and 4 additional mcdion:, gngagement countries
from the region. Supplies Tor sale collection of specimens [Tom bats and personal proteclive
equipment (PPEY include: 900 tyvek swits, 900 N95 masks, and 5000 nitrile gloves of various
sizes for a PPE subtotal of $10,000. Supplics lor ceological surveys and bat caplure include: 40
additional mist nets, 4 harp traps, 6 mist net collapsible poles, 400 cloth bat bags, ¥ calipers, 8§
lanterns. 8 scopes, 6 additional licenses lor soltware lor echolocation call analysis, and 8
additional GPS unit for a field equipment subtotal of $22,000. Supplies for collection. storage.
and transport of specimens from bats include: 12000 cryvovials, 8 pipettes, ltered pipette tips, 4
ticld centrifuges, 4 liquid nitrogen dry shippers, 10 cool boxes, 1000 swabs, 500 needles and
syringes. cotton balls, disintectants, and lysis bufter for specimen storage for a specimen
collection subtotal of S20,000. To accommodate proper specimen cold-chain during shipping of
specimens trom aon-ceciveal L eornin field sites to partner labs o Tvroy . Pakican, pies b
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rcdinn cnseement conneries s S0 pershipecnt PST8,000 18 requested . Total amount for
Year 3 supplics is $70,000.

ADP/Computing Services

The database and website will be maintained in Y3 to promote regional information sharing.
Data hoesting and services on the Amazon Cloud services will be maintained (55,000 is requested
for the databasc and $3,000 for the websitc maintenance in Year 3).

Publication Costs, We have budgeted funds Tor tre e open-aceess peer-reviewed publications
e nnerinal s enae Toceh nasonal to be produced 1 Year 3 (57, 200 is requested in Year

3.

Subawards. Four subawards are planned for Year 3 ($~ 2111 jo the Royal Scientific Society in
Jordan, $+0. s to the R, Lugar Center in Georgla, 8§79 80 to Bogazicel University in Turkey,
and $17 2210 1o the University of Veterinary & Animal Sciences, Lahore-1"uki-~ in Pakistan).
The subawards to RSS and the R. Lugar Center will support specimen collection by laboratory
mewmbers and diapgnostic screening for the Coronavirus study. The laboratories are both highly
performing and have strong interest in strengthening their capacily lor bat disease ccology and
Coronavirus rescarch. Their budgets have been determined to be fair and reasonable based on
comparable costs of laboralories in the region. The subawards to Bogazici Universily and
UVAS, Lahore will support ficldwork cfforts and proper specimen storage. Details provided in
the subaward budgel justifications.

Indircct Costs. We are requesting the federally-apreed indirect cost of 35.4%, on all direct costs.
o= JU s o spplhice o e s howeends e cveeadine s250 Total EcoHealth Alliance
budgeted indirect costs for Y3: 5 57,20 00 |,

EcoHealth Alliance (EHA): OY1

PI Salary. All salaries are increased by 5% p.a. due to the exceptionally high cost of living
increases in New York City. PT Olival, PhD will commit 3 months in QY1 to oversee the project
and support the network’™s success (5547 75.75 is requested). In OY 1, P1 Olival will coordinate
and liaise with the network participants. lead the organization of the annual workshop and
provide training opportunitics, interpret capacity asscssment results and identify training
priorities with network partners, puide and monitor progress with network participants on field
and laboratory projects, identily needs for equipment allocation and track progress with delivery,
advise on prioritization and next steps of analyses and interpretation of results, and coordinate
annual reports. He will ensure proper permits/TACUC equivalents are submitted and accepted in
pariner countries, as well maintain a U.S.~based TACUC, He will work with Co-Pl Karesh, DVM
to identify additional network participants and maintain a strong collaborative research platform.
Salary is requested Tor Co-Pl Karesh for 0.5 month in OY1 (87 70345000 s requesied); he will
provide additional time in-kind as a technical advisor as needed for the success ot the project.
Co-PI Karesh will provide presentations and lead training at the annual workshop, advise on
hypothesis-driven research design, and provide informal peer-review of posters and scientitic
publications as they are prepared. Dr. Karesh will also provide links as needed Lo external
relevant organizations including WHO, IUCN and OIE.
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Other Personnel. Key Personnel (KP) Epstein, DVM, MPH, will commit 0.5 month in OY | to
the project (§. 3 U js requested). KP Epstein will continue to strengthen the Scientific
Advisory Board's involvement for WAB-Netl's success, as well as provide a link to the [IUCB
Bat Specialist Group. He will serve as a key advisor for discase coology investigations, in
particular in developing and refining protocols for sampling, epidemiological study design, and
telemetry methods. A program assistant will commit 12 menths in QY1 to assist with daily
logistics and program suppott for the network’s mamntenance and advancement (§ [~.0:211 8
requested). The program assistant will aid Pl Olival with communication amoeng the
collaborators. travel atrangements for the annual workshop and scientific meetings, drafling
content {e.g. updating the events page) lor the network’s website, dralting and formatling
components of the capacity assessment, processing contracts and reimbursements, ordering of
supplies. and other duties related to the project as needed., \ -1’ ovel i

Al sz an T heoensiie Sooorhe e il i plensen neache i b nvead el s s

st ol o seses s T R ey aestad

Fringe Bencfits. Fringe benetits are calculated as 31.3% of base salary for Pls, KPs, and the
other persennel (program assistant and feld scientist).

Travel.

International Travel

Annual Workshop: An annual workshop is planned in OY'1 to provide regional networking,
training, and investigation of research questions and sharing ol rescarch lindings. A 3-day
meeting s planned (3 days of training, and 2 days of data training/analysis). The finalized
meeting location will be dependent on specific training priorities and alignment with scientilic
capacity building opportunities. Costs estimated using average travel to ligli-cagascennny
countries in the region based on Years 1-3. Network participants (2-3 per country} will be invited
tor 5 nights. The Stecring Committee will stay for 7 days (to allow for one day pre- and onc day
post-workshop coordination). Travel costs are estimated at an average ot 5680 for regional
network participants 177 ccoseTersy and $950 for Steering Committee members (7 1n oo
traveling from the U.S. and U.K.) plus $200 per person in ground transport. Flights will not be
needed Tor the participants from Georgia, Hotel is estimaled at $180 per nighi, $41.40 nighily
hotel taxes and fees, and $100 per diem rates. An cstimated per participant cost is $2.322 for
regional members and $3,169 for the Steering Commitlee participants. $15,000 has been
budgeled for venue rental. $3,000 Tor ficld or laboratory visil(s), and 85,000 lor posler printing
costs {20 posters anticipated). The costs are raised slightly in (Y1 to accommodate additional
network participants (34, total) as the network grows (8114375000 3s requested in Year OY 1 for
the annual meeting).

Subyect Matter Expert Travel: Funds are budgeted lor travel Tor subject matter experts (SMES)
to provide capacity building support to the network. SME needs will be determined based on the
capacily building assessment, the specific goals of the workshops, and the specific research
questions. SMEs may be from the Steering Committee or external experts. Travel tunds are
budgeted for eipht SMEs at an estimated $2,500 per teip i~ 1. 200 i e, ~300 coead

P bns S30ceommedatine . <30 ooy ($20,000 requested in OY 1),
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Research Exchange Travel: Funds are budgeted lor extended stays in regional hub laboratories or
external reference laboratorics for hands-on training on diagnostic technigues, or to fund visits
by invited experts to provide capacity building guidance to laboratory staff. Funding is requested
for five network individuals Tor two weeks cach, budgeted at ~$3.333 cach, estimated as $1,100
per flight, $300 for ground transportation, S700 for per diem ($50¢day), $1.200 lodging, and $33
in visa fees, plus two one-week exchanges, estimated at $1,668 (820,000 requested in OY1).

Local travel in “on-1 e [ neienten Network Countries:, el e Budicted in Y fos T
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Prorsonn e s conrs Beld peraonme o e seeapainge e T s s el sl Cead resenes

aebiibiess e tends tooprorse Zesthole hoscd oen e spectlic D pocieses cenesatad e e
etk Ex 20 s buduectad jn QY 1.

U.S. Domestic Travel

In OY | we are budgeting $1,800 each for P1 Olival and the Program Assistant to attend the
DTRA Annual Technical Review meeting in Northern Virginia ($550 airtarc + S130/might hotel
X 5d + $100/day food x 5d + $100 for ground transit) ($3,600 requested in OY 1).

Other Direct Costs.

Materials and Supplies

We will strive to erganize bulk purchasing discounis where possible 1o maximize aceess to
supplies for field work, and materials and supplies that can be purchased locally are
included in subaward budgets to the Tour high-caogapement countrics.

A total of §3¢,000 is requested for supplics in Oplion Year |, This includes supplies needed to
maintain research in the 1'eo: hich-coeacanont countries and additional o -engagement
countries from the region. Supplies for safe collection ol specimens from bats and personal
protective equipment (PPE) include: 600 tyvek suits, 800 N95 masks, 22 replacement PAPR
filters for maintenance, and 4000 nitrile gloves of various sizes for a PPE subtotal of $11,500.
Supplics for ccological surveys and bat capture nceded to replace equipment include: 50
additional mist nets, 6 mist net collapsible poles, and 400 cloth bat bags for a field equipment
subtotal of S5,500. Supplics for collection, storage. and transport of specimens from bats
include: 12000 cryovials, filtered pipette tips, 2000 swabs, 1000 needles and syrinpes. cotton
balls, disinfectants, and lysis buller for specimen storage for 4 specimen collection subtotal of
S18,000. O comparer T D HEY o isaless ataisician e e ol ris s nodel e

s Lot To accommadate proper specimen cold-chain during shipping of specimens rom o

v lield sites @ e
pattner labs, ~ 300 o <lupnien (318,000 is requested:. Total amount lor Option Year
supplics is $54,600,

retonl Lt v s Pakdse ples G eadinm cngseemert saeries o

ADP/Computing Services

The database and website will be maintained in OY1 to promote regional information sharing.
Data hosting and setvices on the Amason Cloud services will be maintained (55.000 is requested
for the databasc and $3,000 for the website maintenance in OY ).
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Publication Costs. We have budgeted funds Tor 0o (v international and one
national/rcgional) open-aceess pecr-revicwed publications to be produced in Option Year |
($-, 100 is requested in OY1).

Subawards. Four subawards arc planned for OY 1 (354711 to the Royal Scientific Socicty in
Jordan, and $47 0 to the R. Lugar Center in Georgia, § Vst jo Bogazici Universily in
Turkey, and $ 177511 fo the University of Veterinary & Animal Scicnees, Lahore in Pakistan).
These subawards will support specimen collection by laboratory members and diagnostic
screening for the Coronavirus study, The laboratories are both highly performing and have strong
interest in strengthening their capacity lor bat disease ecology and Coronavirus research. Their
budgels have been determined 1o be Tair and reasonable based on comparable costs of
laboratories in the region. Details provided in the subaward budpet justifications.

Indirect Costs. We are requesting the federally-agreed indirect cost of 35.4% on all dircet costs.
o T e e et apaliod e subosewnes o 01 | Total EcoHealth Alliance budgeted indirect
costs for QY 1 §143, 117,57

EcoHealth Alliance (EHA): OY2

PI Salary. All salaries are increased by 5% p.a. due to the exceptionally high cost of living
increases in New York City. PLOlival, PhD will commit 3 months in OY2 to oversee the project
and support the network™s success (5504075, is requested). In OY2, P1 Olival will coordinate
and haise with the network participants, lead the organization ol the annual workshop and
provide training opportunilics, inlerpret capacity assessment results and identily training
priotities with network partners, guide and monitor progress with network participants on feld
and laboratory projects, identily needs for equipment allocation and track progress with delivery,
identify additional laboratories for participation and secure approval, and annual reports. He will
ensure proper permits/ITACUC equivalents are submitted and accepted in partner countries. as
well maintain a U.5.-based 1ACUC. He will work with Co-Pl Karesh, DVM to identify
additional network participants and mamtain a strong collaborative research platform. Salary is
requested for Co-Pl Karesh for 0.5 month in OY2 ($17° 965,40 js requested): he will provide |
additional time in-kind as a technical advisor as needed for the success of the project. Co-P1
Karesh will provide preseniations and lead training at the annual workshop, advise on
hypothesis-driven rescarch design, and provide informal peer-revicew of posters and scientific
publications as they are prepared. D, Karesh will also provide links as needed (o extemal
relevant organizations including WHO, IUCN and OIE.

Other Personnel. Key Personnel (KP) Epstein, DVM, MPEL will commit 0.5 month in OY2 1o

the project (§7.7 13 1~ Js requested). KP Epstein will continue to sirengthen the Scientific |
Advisory Board's involvement for WAB-Netl's success, as well as provide a link to the [IUCB

Bat Specialist Group. He will serve as a key advisor tor disease ecology investigations, in
patticular in developing and refining protocols for sampling, epidemiological study desipn, and
telemetry methods. A program assistant will commit 12 menths in QY2 to assist with daily
logistics and program suppott for the network’s maintenance and advancement {($~1 .05~ 1 2ojs |
requested). The program assistant will aid Pl Olival with communication ameng the
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collaborators. travel atrangements for the annual workshop and scientific meetings, drafling
content (c.g. updating the events page) for the network’s website, drafting and formatting
components of the capacity assessment, processing contracts and reimbursements, ordering of
supplies, and other duties related to the project as needed. v osier's el
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Fringe Benefits. Fringe benefits are calculated as 31.3% of base salary for Pls, KPs, and the
other persennel (program assistant and feld scientist).

Travel.

International Travel!

Annual Workshop: An annual workshop is planned in OY?2 to provide regional networking,
training, and investigation of rescarch questions and sharing of rescarch findings, including viral
risk analyses. Special focus of the workshop will be on sustainment of the research network and
interpretation of risk analysis results. The OY2 meeting will also provide a final evaluation and
direction for tuture capacity building. as well as generation of participant-led hypothesis
generation for future scientifie research and a workshop on grant writing and identilying future
tunding sources for network members. A 5-day meeting is planned (3 days of training, and 2
days of data training/analysis). In OY 2 the meeting location is tentatively plarmed lor Thilisi,
Georgia (finalized mecting location will be dependent on specific training prioritics and
alignment with scientific capacity building opportunities). Network participants (2-3 per country)
will be invited for 5 nights. The Steering Committee will stay for 7 days (lo allow lor one day
pre- and one day post-workshop coordination). Travel costs are estimated at an average of $680
for regional network participants (27 toveloro and §954 for Steering Committee members (v
tielors, traveling from the U.S. and U.KL) plus $200 per person in ground transport. Flights
will not be needed for the participants rotn Georgia. Hotel 1s estimated at $180 per night, $41.40
nightly hotel taxes and fees, and $100 per diem/meals. An cstimated per participant cost is
$2.322 for regional members and 53,169 for the Steering Committee participants. $15,000 has
been budgeted for venue rental, 85,000 for field or laboratory visit(s), and $5,000 for poster
printing costs {20 posters anticipated). The costs are raised slightly in OY?2 to accommaodate
additional participants (35 (otal) as the network grows (S118.04-4itds requested in OY2 Tor the
annual meeting).

Subject Matler Expert Travel: Funds are budgeted lor travel Tor subyect matter experts (SMESs)
to provide capacity building support (o the network, SME needs will be determined based on the
capacily building assessment, the specific goals of the workshops, and the specific research
questions. SMEs may be [rom the Steering Commiltee or extermal experts. Travel Tunds are
budgeted for eipht SMEs at an estimated $2,500 per teip i~ 1. 200 i e, ~300 coead
oo w3 cocnmedatios, <308 iod 1 (3200000 requested in OY2).

Research Exchange Travel: Funds are budgeted tor extended stays in regional hub laboratories or
external reference laboralories for hands-on training on diagnostic techmques, or to fund visits
by invited experts to provide capacity building guidance to laboratory staff. Funding is requested
for seven network individuals for two weeks each, budgeted at ~$3,333 each. estimated as
$1,100 per flight, $300 Tor ground transportation, $700 for per diem (350/day). $1.200 lodging,
and $33 in visa fees, plus a one-weck exchange, estimated at $1.668 (325,000 requested in OY2).
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We will strive to organize bulk purchasing discounts where possible to maximize access to Farmatted: Underling

supplics for ficld work, and materials and supplics that can he purchased locally are Deleted: ficld scientist

included in subaward budgets to the four high-engagement countries.

A total of $25, 100 is requested for supplies in Option Year 2, This includes a limited number of Deleted: 35
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engagement countries from the region. Supplies Tor safe collection of specimens from bals and Deleted: 4

personal protective cquipment (PPLY include: 200 tyvek suits, 400 N95 masks, and 1000 nitrilc
gloves of various sizes for a PPE subtotal of 83,100. No supplies lor ecological surveys and bat
capture are requested i QY2 Supplies for collection, storage, and transport of specimens from
bats include: 2000 cryovials, filtered pipette tips, 1000 swabs, cotton balls, disinfectants, and
lysis bufler for specimen storage for a specimen collection subtotal of $5,600. To accommodate
proper specunen cold-chain during shipping of .1 vu~iandizg specimens from field sites to
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Publication Costs. We have budgeted funds for 171 ., open-access (-« international and one Deleted: two
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in previous vears. The laboratories are both highly performing and have strong interest in
strengthening their capacity for bat discase ceology and Coronavirus rescarch. Their budgets
have been determined to be fair and reasonable based on comparable costs of laboratories in the
region. Details provided in the subaward budget justifications.

[ndirect Costs. We are requesting the federally-agreed indirect cost ol 35.4% on all direet costs.

T IU e is ot apalivel esnbesards S0y, Total BeoHealth Alliance budgeted indirect Deleted: We have applicd this 1C rate to the
costs Tor OY 2§13 1500 lirst 525 000 of the subcontructs valued vver
’ Bl $25.000 pa
: . Deleted:
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We conservatively estimate matching funds over the course of the five year project at

$205,77450, Caleulation is based on annual salary of $90.000 tor four US and UK members of Deleted; 43
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Steering Comunitee. As detailed in the subaward justitications, matched support from RSS,

Lugar Center, University of Veterinary & Animal Sciences, Lahore, and Bogarici University Tor
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Bogarici University Y2

Collahorator Salary: Bogarici University will provide leld capacity as a regional center of
excellence and a participant basc for bat discase ceology capacity building in Turkey. Dr.
Ibrahim Rasit Bilgin, project key personnel, will commit 1> month in Y2 ($. >0 requested) to
manage the ficld investigations and specimen cellection in Turkey. Salary for two field
leehnictans is caleulated at $750 cach for 1.5 months (51,500 requested).

Materials and Supplies: In Ycar 2, $300H) is requested to purchase local field equipment
including mistnets, wing punches, alcohol, swabs, reagents for s mal transport. and eryovials.

Travel: |ace i oo Deld sople event e e el ace o
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Indirect Costs. Bogazici University has an institutional overhead rate of 10%. $1 325 is
requested in Y2.
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Total Costs: §16.775 18 requested in Year 2.

Matched Funds: $2,000 is calculated as a total of in-kind contribution for the year based on use
of exisiing laboratory and ficld equipment.

Bogazici University Y3

Collahorator Salary. Bogazici University will provide field capacity as a regional center of
excellence and a participant base for bai discase ecology capacity building in Turkey. Dr.
Ibrahim Rasit Bilgin will commit  months in Y3 {$L,000 requested). Salary for two iicld
techoenms s caleulated at STHIO cael tor 2 monthis (52,0010 requested .

Materials and Supplies. In Year 3, $2i1011 i3 requested to purchase additional loeal field
cquipment nevded tor bat capture. and gupplics including wing punches, alcohol, swabs, reagents
for viral transport. and eryvovials. Fieldwork will focus on bat specimen collection from 3, field
sites in Year 3.

Travel. I e covnes Dol scnpaine cver ol v e s e planacd ey 70 Trips are e od
AN LA o accn il B e e e Tl cne st e Tae s A ecarrandas S
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Indircet Costs. Bogazici University has an institutional overhead rate of 10%. $1,800 15
requesied in Y3,

Total Costs: §1V.800Hs requested in Year 3.

Matched Funds: $°,000 is calculated as a total of in-kind contribution for the year based on use
ol existing laboratory and hield equipment.

Bogazici University OY1

Collaborator Salary. Bogazici University will provide field capacity as a regional center of
excellence and a participant base for bat disease ecology capacity building in Turkey. Dr.
[brahim Rasit Bilgin will commit,” months in OY ] ($+,000 requested). Salary tor two ficld
techotetans is caleulated at STHIO cach tor 2 months (S2.0H0 requested .

Materials and Supplies. In QY 1, 2000 is requested 1o purchase additional Tocal ticld
cepiipment needed Tor bl capture. and supplies including wing punches. ideohol swabs, reagents
for viral wansport. and eryvovials, Fieldwork will focus on bat specimen collection trom S fivld
sites 1 O 1

Travel. v i covnis Dele sconpoine coental e oo plmceboe y 20 Do e bodueied
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Indircet Costs. Bogazici University has an institutional overhead rate of 10%. $18101s |
requested in Y3,

Tetal Costs: §19 800} is requested in Option Year 1. |

Matched Funds: $ 000 is calculated as a total of in-kind contributien for the year based on use |
of existing laboratory and ficld equipment.

Bogazici University QY2
Bogarici University will not receive a subaward in Option Year 2.

Fair and Reasonable Subaward Determination: Bogarsici University is a highly performing
research university, and has strong interest in strengthening personnel and institutional capacity
for hat disease ecology research. The budget has been determined to be fair and reasonable hased
on comparable costs of laboratories in the region.
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R. Lugar Center for Public Health Research, National Center for Disease Control &
Public Health: Y1

Collahorator Salary: The R. Lugar C'enter wiall provide laboratory capacity as a regional center
of excellence and a participant basc for bat discase ccology capacity building in Georgia,
building on their participation in a recent bat sampling training and bat virology studies. Key
Personne] (KPY Urushadze, Virologist, and KP Sidamonidze, Molecular Biclogist, will provide
coordination of project activitics through the R. Lugar Center as well as serve as a point of
contact in Georgia lor participation in the network (Y1-0Y2). They will oversee the laboratory's
ticld and Coronavirus screening activities. KP Urushadze and KP Sidamonidze will cach commit
20% time during 12 months in Y1 ($3,600 each, lor a total of $7,200 requested). KI* Urushadze
and Sidamonidze will coordinate efforts Lo collect bat specimens and lead coronavirus screening
activities. Admimistrative support for R. Lugar center is requested at $1,200 Tor 20% ume during
a 6 month period. Tolal salary requesied: $8.400,

Fringe bencefits: The R. Lugar Center does not assign fringe benefits in addition to salary.
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Materials and Supplies: [n Year |, supply acquisition will cmphasize training necds, protocol
oplimization, and preliminary specimen testing (intended Tor collection of a limited number of
samples). Field supplics will be purchased to support institutional infrastructure for bat discase

ecology studies and begin jlesting of bat specimens lor Coronavirus study. | 2ol sunpies are Deleted: preliminary
Fiisecson samplr e hoes iy L Supplies inelude Pipette Tips, Acrosol Barrier, Sterile Rack of Deleted: urchived

96, 0.5-10-ul (6 packs of 960} estimated at $130, Pipette Tips, Aerosol Barrier, Sterile Rack of
96, 2-20-ul {6 packs of 9607 Tor 5130, 2ml microtubes with attached caps {1x1000) for PCR
applications for $83. Pipette Tips, Aerosol Barrier, Sterile Rack of 96, 300ul (6 packs of 960)
estimated at $130, Pipette Tips, Aerosol Barner, Sterile Rack ol 96, 1000ul (6 pack of 80{0)
cstimated at $130. Eppendort 1.5mL tubes (1x1000) are cstimated at $50. Reagents will be

purchased. reverse and forward primers (10 of each], One step RT-PCR kits. and other PCR I'\_.Deleted: at $600 total
reagents needed, Sequencing cost are estimared tor [0 of specimens positive, Reagent and I Deleted: and four
sequehelng costs are estimated based on Daigger, Sipma-Aldrich, Quiagen and 1DT price listings | Deleted: for 1,145
el st s el pecineens (rom Georgla and Tuckey Y1 Geld sampling) e T8 e i Deleted: Additional
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R.G. Lugar Center for Public Health Research, National Center for Disease Control
& Public Health: Y2

Collaborator Salary: The R. Lugar Center will provide laboratory capacity 4s a regional center
of'excellence and a participant base for bat disease ecology capacity building in Georgia. KP
Urushadze and KP Sidamonidze will cach commil 35% time during 12 months in Y2 to provide
Virology and Molceular Biology expertisc, respectively, tfor the Coronavirus study (87,200 cach,
for a total of $14,400 requesied). KP Urushadze and Sidamonidze will lead the banking of bat
samples for future studies. Additional collaborators through the R. Lugar Center have been
identified for participation as follows:[b)(®) | Zoologists, will
cach provide 25% lime over 6 months (31,800 cach, Tor a total ol $3.600 requested); 4 laboratory
sta T §b)(E) il
cach commil 20% (ime over 2 months Tfor bal sampling ($800 cach, for $3.200 total requesied),

hiA olecular Biologistfo}(B)

‘irologist/molecular biologist, will each commit 25% time over 6 months lor
laboratory support ($1,500 cach. for a total of $6.000 requested). Administrative support $1,200
20% time during 6 months. Total salary requested: $28,400

Travel: | uinds aze odoeies T thce m-coasty Cend aonrhine cocars 2o 20 coconcr vosts al
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Materials and Supplies: Supplies, reagents, and bat sampling supplies will be purchased in Y2
for the Coronavirus study. Bal sampling supplics will be purchised. including disposable
sylUinges, Mue pads. hand nets. toreeps, sterile seissors, and protectiy e biosalcty 1eld sear (hcld
boots, Tielmets) fostinated at 343600 Fiell <o pphics o bosed vncsaplims 270 boee y 20
Loboratory conswnibles and reagents will be purchased from the subaward budget. These
melwde: pypette tips. microtubes, swabs, transfer pipeties, Eppendor( tubes, and laboratory coats
will be purchascd 52,830 cstimated for general laboratory supplies; please sce Y for detailed

| supply costs). Reagent and prep kit costs for RNA extraction, PCR. sequencing, and next-
generation scquencing have been priced as follows: QlAamp Viral RNA Mini Kits One step
RT-PCR kits NEB E7370L NEBNext Ultra DNA Library Prep Kit 192 rins MiSeq Reapent Kit
v2 2x150 (300-cycles) 2 Bioanalyzer DNA Lligh Sensitivity kils for OP-7'™ Polymer for
3730/3730x] DNA Analyzers lea x 7 ml plus forward and reverse primers Hi-Di tormadide
MicroAmp® Optical 96-Well Reaction Plates, Opucally Clear Heat Seals for PCR and
Aluminum PCR scaling Film, ExoSAP-IT, DNTP's, Qiaamp gel extraction Kit, | oo
sepphies e bosed ons estig T2 Tecel speciien e T 2 e speiens © R e N

Fercvchie e In total, S42,550 is requested in Y2 Tor sampling/laboratory supplics.

Indirect Costs: The R. Lugar Center has an institutional overhead rate ol 4%, §3.01% is
requested in Y2.

| Total Costs: $7% 46X, is requested in Year 2.
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Matched Funds: $5,000 calculated as a total of in-kind contribution for the vear based on
proportion of shared time using pre-existing laboratory equipment. including freezer space and
PCR machines.

R.G. Lugar Center for Public Health Research, National Center for Disease Control
& Public Health: Y3

Collaborator Salary: The R. Lugar Cenler will provide laboratory capacity as a regional cenler
of excellence and a participant basc for bat discase ceology capacity building in Georgia. KP
Urushadze and KP Sidamonidze will each commit 35% time during 12 months in Y3 to provide
Virology and Molecular Biology expertise, respectively, for the Coronavirus study (58,200 cach,
for a total of $16,400 requesied). KP' Urushadze and Sidamonidse will lead the banking ol bat
samples lor fulure studies. Additional collaborators through the R, Lugar Center have been
identified for participation as fo]lows:l{b){S) I Zoologists, will

each provide 25% time over 6 months (§2 100 each, lor a total of $4.200 requested}:. 5 laboratory
staft (0)E)

b)(6) [wiTl each commit 20% time over 2 months for bat sampling (3800 each, tor

$4000 total requested) f2)E)

Virologist. [2)(6) |
|{b){6) Molecular Biologist will each commit 25% time over 6 months for laboratory support

($ 1300 cach, for a total of S9000 requested). Administrative support at $1,200 20% time during 6

months. Epidemiologists{b)6) $1.500 20% time during 6

months for total of $3.000 T Sa@ETy ToqUTSTTU 3 TLSU

Travel: | inds ave sedveree Tor chrae incaenis Tee ssnpaine cvens o Y S0 Do cen o costs ol
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Materials and Supplies: Supplics, reagents, and bat sampling supplies will be purchased in Y3
for the Coronavirus study {replacing the supplies used up the previous year’s work). Bat
sampling supplics will be purchased. including disposable syringes. blue pads. hand nets.
foreeps. stertle selssors. and proteetive biosafety ticld gear (ield boots, lielmets) (estimated at
SAO25) el npahios e Posed oncamepliee 2720 o<y Laboratory consumibles and
reagents will be purchased from the subaward budget, These include: pipette tips, microtubes,
swabs, transfer pipettes, Eppendor( tubes, and laboratory coats will be purchased ($2.630
estimaled lor general laboratory supplics; please see Y1 lor detailed supply costs). Reagent and
prep kit costs Tor RNA extraction, PCR, sequencing, and next-generation sequencing have been
priced as follows: 3 QlAamp Viral RNA Mini Kils), 3 One step RT-PCR kit NEB E7370L
NEBNext Ultra DNA Library Prep Kit 288 rxns), MiSeq Reagent Kit v2 4x150 (300-cycles)), 2
Bioanalyzer DNA High Sensitivity kits, OP-7™ Polymer for 3730/3730x]1 DNA Analyesers lea x
14 ml {51000}, plus forward and reverse primers. Hi-Di formadide, MicroAmp® Optical 56-
Well Reacuion Plates, Optically Clear Heat Seals for PCR, and Alumimum PCR sealing Film
(total of $21,045 for reagent/sequencing costs), | abvrzory sappl o ioe Basod o 1os s S

Deleted: Funds are budgeted for in-country
lieldwork for sample collection in Y3, o cover
costs ol an cstimated 46 sampling nights,
including vehicle renwl and fuel {57,350
requested).
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| Fovin speuiier e S et specinies C1E ey DN hareneine, In total, $330 188 is Deleted: Bat sampling supplics will be

requested in Y3 for sampling/laboratory supnlics. purchased, including dispasable syrinpes. Dl
q phing/ - PP pads, hand nets, toreeps, sterile seissors, and

privtective bosalety leld gear (ficld boaots,

[ndirect Costs: The R. Lugar Cenler has an institutional overhead rate of 4%, §3.8240 iy | hielmets} (estimated at $4.625).
requested in Y3. i Deleted: 27.575 _
Deleted: .2
| Total Costs: $99.30% is requested in Year 3. Deleted: 1.07%

| Deleted: 2.79%

Matched Funds: $5.000 caleulated as a total of in-kind contribution for the year based on
proportion ol shared time using pre-existing laboratory equipment, including freecer space and
PCR machines.

Ii Deleted: 72R0L6TO0K0)

R.G. Lugar Center for Public Health Research, National Center for Disease Control
& Public Health: OY1

Collaborator Salary: The R. Lugar Center will provide laboratory capacity 4s a regional center
of'excellence and a participant base for bat disease ecology capacity building in Georgia. KP
Urushadze and KP Sidamonidze will cach commil 35% time during 12 months in QY1 to
provide Virology and Molecular Biology expertisc, respectively, for the Coronavirus study
($8,400. each, for a to1al of $16,400 requested). KD Urushadre and Sidamonidze will lead the
banking of bat samples Tor luture studies. Additional collaborators through the R. Lugar Center
have been identified for participation as follows|b)(6) b_|
Zoologists, will cach provide 25% time over 6 months {82,100 cach, for a tolal o $4.200
requested); 5 laboratory staffl(b){S)

[p)E) fill each commit 20% time over 2 maonths or bat
sampling ($800 each, for $400 (b)X6) .

[)E) | Virologist,[2H6) Aolecular Biolngisl,[tb)@

| D& [MoTecutar Biolegist will cach commit 25% time over @ months for
laboratory support ($1500 each. for a total of $£9000 requested). Administrative support at $1.200
20% time during 6 months. I:'pi(icn]io]ugisls:l(b){S) |SI LS00

20% time during 6 months for total of $3,000. Total salary requested: $37,800.
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OY 1 lor the Coronavirus study {replacing the supplies used up the previous yvear’s work). But requested).

simpling supplics will he purchased. meluding disposable syringes. blue pads, hand nets,

foreeps. stertle selssors. and protective bosafety ticld gear (ield boots, lielmets) (estimated at
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cstimated for general laboratory supplics; pleasc sce Y1 for detailed supply costs). Reagent and
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prep kit costs Tor RNA extraction, PCR, sequencing, and next-generation sequencing have been
priced as follows: 3 QlAamp Viral RNA Mini Kits), 3 One step RT-PCR kit NEB E7370L
NEBNext Ultra DNA Library Prep Kit 288 rxns), MiSeq Reagent Kit v2 4x150 (300-cycles)), 2
Bicanalyzer DNA Lligh Sensitivity kits, OP-7"% Polymer for 3730/3730x1 DNA Analyzers Jea x
14 ml (§1000). plus forward and reverse primers, Hi-Di tormadide, MicroAmp® Optical 96-
Well Reaction Plates, Optically Clear Heat Seals for PCR, and Aluminum PCR sealing Film
(total of $21,045 for reagent/sequencing costs), | abvrzory sappl o ioe Basod o 1os s S

Fovin spenimie i S e speciiens CTE L e DN Bopeociae, Intotal, $330188 s | Deleted: Bat sampling supplies will be
requesied in ©Y 1 for sampling/laboralory supplics. purchased. including disposable syringes. blue
4 pling y supp pads. hand nets, foreeps, sterile scissors, and

‘ protective bosatery ield gear (Aeld boots,

[ndirect Costs. The R. Lugar Center has an institutional overhead rate of 4%, $3 820y | helmets) festimated at §4.625).

requested 1n OY 1. I'\_-Deleted: 27575 _
Deleted: . (3
Total Costs: $99.30% is requested in Option Year 1. | { Deleted: 23 793075 '

Deleted: Ho.0a0

Matched Funds: $5,000 calculated as a total of in-kind contribution for the vear based on
proportion of shared time using pre-existing laboratory equipment. including freezer space and
PCR machines.

| Deleted: 72,670

R.G. Lugar Center for Public Health Research, National Center for Disease Control
& Public Health: OY2

Collaborator Salary: The R. Lugar Center will provide laboratory capacity 4s a regional center
ol excellence and a participant base lor bat disease ecology capacity building in Georgia,
building on their participation in recent bat sampling training and bat virology studies. KP
Urushadze and KP Sidamonidze will each commit 25% time during 12 months in OY2 to
provide Virology and Molecular Biology experuise. respectively. for the Coronavirus study and
bat migration and pathogen spread analyses {$7,200 each. for a total of $14.400 requested). KP
Urushadze and Sidamonidze will lead the banking of bat samples for Muture studies.
Collaboratorg)6) Molecular Biologist, andb)(®) Kirologist,
[()6) Molecular Biologists will each commit 23% time over
6 months for laboratory support in OY2 (S1,500 cach, for a total of $6,000 requested).
Administrative support at $1,200 20% time during 6 months. Total salary requested: $21.600.

Materials and Supplies: Laboratory supplies and rcagents will be purchased in QY2 for final
coromavirus screening. The increased supply cosls are justified to test as many remaining
archived specimens as possible al the end of the project, anlicipating that accumulated specimens
from neighboring countries will be transferred to the Lugar lab and available for screening.
Pipelte tips, microtubes, and EppendorT ubes will be purchased (31,440 estimated for general
laboratory supplies: please see Y1 for detailed supply costs). Reagent and prep kit costs for RNA
extraction. PCR, sequencing, and next-generation sequencing have heen priced as lollows: 4
QlAamp Viral RNA Mini Kit 4 One step RT-PCR kit NEB E7370L NEBNext Ultra DNA
Library Prep Kit 288 rxns ($6,675). MiSeq Reagent Kit v2 6x150 (300-cvcles}), 4 Bioanalvzer
DNA High Scnsitivity kits for OP-7™ Polymer for 3730/3730x1 DNA Analyzers lca x 28 ml
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plus forward and reverse primers (3600}, Hi-Di formadide MicroAmpE Optical 96-Well
Recaction Plates Optically Clear Heat Scals for PCR and Aluminum PCR scaling Film (total of
$12,560 for reagent/sequencing costs). 1n total, $14,060 is requested in QY2 tor laboratory
supplics.

[ndirect Costs. The R. Lugar Center has an institutional overhead rate of 4%, $1.40 -1
requested in OY 7,

Total Costs: $:7,0%0 4t s requesied in OY2,

Matched Funds: $5,000 calculated as a total of in-kind contribution lor QY2 based on
proportion of shared time using pre-existing laboratory equipment. including freezer space and
PCR machines.

Fair and Reasonable Subaward Determination: The R. Lugar Center is & highly performing
laboratory. and has strong interest in strengthening personnel and institutional capacity for bat
discase ecology research in Georgia and the region. The budget has been determined o be Fair
and reasonable based on comparable costs of laboratories in the region.
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University of Veterinary & Animal Sciences, Lahore-Pakistan Y1
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University of Veterinary & Animal Sciences, Lahore-Pakistan Y2

Collaborator Salary: Departiment of Wildlife and FEeology, Umiversity of Veterinary & Animal
Sciences, Lahore-Pakistan will provide field capacily as a regional center of exeellence and a
patticipant base lor bat research activities and specimen collection in Pakistan. Dr. Shahrzad A,
Assistant Professor in Depariment of Wildlife and Ecology, key personnel on the project, will
commit 4 months in Y2 to coordinate and lead field investigations in Pakistan. Key personnel
salary requested $1000. Annual salary of 52400 15 requested for post-doc to assist full-time with
fieldwork and project activities. Total salary requested: 53400

Materials and Supplies: [n Year 2, $5100 is requested to purchase local field supplics needed
for bat capture, specimen collection and storage. and transport.
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Travel: |oce i cowss Deld smplioe eoens e T mehis el e plonmcdbne y 2, Tops wre
budgeted at S2230:1rip to account Tor the cost ot vehicle rental and fuel and local air travel as

necessary (53070 local accommodation (36007, and meals (56007 during f1eldw ork for three
field personnel ; SO7S0receedi,

[ndirect Costs: No indirect costs are requested. University of Veterinary & Animal Sciences,
Lahore-Pakistan will provide in-kind support of $1.325 to cover institutional overhead costs
{10%%).

Total Costs: §15.250 15 requested in Year 2.

Matched Funds: $°,000 calculated as a total of in-kind contribution for the year. In-kind
contributions caleulated as 10% mdirect cosis conttibuted to subaward amount, and use ol
university facilitics, and existing lab and ficld cquipment.

University of Veterinary & Animal Sciences, Lahore-Pakistan Y3

Collaborator Salary: University of Velerinary & Animal Sciences, Lahore-Pakisian will
provide field capacity as a regional conter of exeellence and a participant basc for bat rescarch

activities and specimen collection in Pakistan. Dr. Shahzad Ali will commit 4 months in ¥ 3. Key

personnel salary requested $1000. Annual salary of $2400 is requested tor post-doc to assist
full-time with Meldwork and project activities. Total salary requested: $3400,

Materials and Supplics: [n Year 3, $2600 is requested to local purchase additional field
supplies needed lor bat capture, specimen collection and storage. and transport.

Travel: |t o cowrs Belid smplong oo cntal e o
budgeted at S2230:1rip to account Tor the cost ot vehicle rental and fuel and local air travel as
necessary (5300 local accommoedation (36007, and meals (56007 during f1eldw ork for thre

field personnely S 1230 regue-ed i

Coscevh e oy 20 T nps ae

[ndirect Costs: No indirect costs are requested. University of Veterinary & Animal Sciences,
Lahore-Pakistan will provide in-kind support of $.725 to cover institutional overhead costs
{10%%).

Total Costs: 17250 15 requested in Year 3.

Matched Funds: $,:100 calculated as a total of in-kind contribution ftor the year. In-kind
contributions caleulated as 1096 indirect costs contributed to subaward amount, and use ol
university facilities. and existing lab and field equipment.

University of Veterinary & Animal Sciences, Lahore-Pakistan OY1

Collaborator Salary: University of Velerinary & Animal Sciences, Lahore-Pakisian will
provide field capacity as a regional conter of exeellence and a participant basc for bat rescarch

Deleted: Equipment: In Year 2, $T000 is
requested for a -840 freezer for bat specimen
starage to be housed at the University of
Veterinary & Ammal Seiences, Lahore-
Pakistan. -~ [1

Deleted: Three fieldwork wips are planned in
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[ Deleted: Trips are budzeted wt §1 5300/ wip 1 .
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(57007, local seconunodaniun (54003, and
meals {3400 during fieldwark for two field

'_Deleted: 4500
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aceount fur the cost of vehiele renal und fuel
(S700], local accammodation (5400}, and
meals {3400 during fieldwark for two field
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Deleted: 2
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activities and specimen collection in Pakistan. Dr. Shahzad Al will commit 4 months in QY1
Key personnel salary requested $1000. Annual salary of 82400 is requested for post-doc to assist
full-time with tieldwork and project activities. Total salary requested: $3400

Materials and Supplies: [n OY 1, $2600 is requested to purchase additional local ficld supplics |
needed Tor bat capture, specimen colleclion and storage, and transport.

Travel: Five w-country Neld saupling event of ve miehts ecach wee planmed o Y20 Teips we
budgered at 82230¢0r1p o account Tor the eost ol vehiele remtal and Tuel and local air el as
neeessary (SHIA0), local aceommodution (56007, and mieals (5600) durmg Neldwork for three
field personnel {ST1.230 requested),

Indirect Costs: No indirect costs are requestied. University ol Veterinary & Animal Sciences,
Lahore-Pakistan will provide in-kind support of $1.725 to cover institutional overhead costs
(10%).

p
Deleted: Five in-country leld sampling

event of five nights cach ave planned n Y2,
Trips are budgcted at S1300:tip to aceaunt for
the cost of wehiele rental and tuel ¢3700V, local
wecommaodution (54007, wnd meuls (544000
during fieldwurk for two field personnel

| 1575300 reguested).

Total Costs: $17.250 s requested in OY |,

Matched Funds: $-,1100 calculated as a total of in-kind contribution for the year. In-kind
contributions caleulated as 10% indirect costs contribuied to subaward amount, and use of
university facilitics, and existing lab and ficld cquipment.

University of Veterinary & Animal Sciences, Lahore-Pakistan OY2

University ol Veterinary & Animal Sciences, Lahore-Pakistan will not receive a subaward in
0Y?2. International travel to OY2 workshop i1s covered in EcoHealth Alliance central budget.

Fair and Reasonable Subaward Determination: University of Veterinary & Animal Scicnees,
Lahore-Pakistan is a both highly prestigious institute and has strong interest in strengthening
personnel and institulional capacily for bal discase ccology research. The budget has been
determined to be fair and reasonable based on comparable costs of laboratories in the region.

Deleted: Four ticldwark trips are planned in
OY tor sample ¢olleetion expeditions, Trips
ure hudgeted at $1500:47ip 10 aceount for the
cost of vehicle rental and fuel (SHEO00
requested).
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Roval Scienfific Society of Jordan (R5S) Y1

Collaborator Salary: RES will provide laboratory capacity as a regional Center for Excellence
and a participant base for bat discase ecology capacity building in Jordan, building on their
participation in rceent bat sampling training. Key Personnel (KPY Al-Hmoud will provide
coordination of project aclivities through RSS as well as serve as a point of conlact in Jordan lor
participation in the nctwork (Y 1-0Y2). Through this role KP Al-Hmoud will oversce
management of the partnership, feld surveys, data processing, dissetmmation of the results, and
fnancial management. KP Al-FHimoud will commit 1.5 months in Y1 {$6,375 requesied), plus .25
months additional time ($1,000 as matched funds). A Zoologist will provide expertise on bat
species in the country (Y 1-0¥2), committing 1 month in Y1 ($2,000 requested). An RSS
Virologist will provide support for the Coronavirus study, committing | month in Y1 ($1,250
requested; $250 as matched funds per month). KP Al-Hmoud and the Virologist will lead the
banking of bat samples tor futurc studics. Total salary requested: $9.625.

Fringe benefits: RSS calculates fringe benetits as 309 of base salary committed to the project
for the collaborators. RSS will contribute 10% of fringe costs as matched support in Y1 (51,2007,
20M of salary commitled is requested Tor [ringe benefits in Y1 (51,925 requested).

Materials and Supplies: In Year 1. supply acquisition will emphasize training needs and
protocol optimization. and testing ol specimens collected from one leld siw, Field supplies will
be purchased to support institutional inlrastructure lor bat disease ecology studies. Do o
sarpling ol s, Reagents will be used 1o validate assays, test jnitial specimens collecred
Trom Jordan and Pakistan during v 1 scapling, Tosed ennsesting ol T cvnl specionens. wnd 1
st sorecicns= Lo Ton DN eeddin 2 ), Field Kats will be purchased (Mist Net 4my Maist
Net 6m:; Mist Net 9m: Mist Net 12m (Total 12), poles, gloves, and other trapping supplies [total
cost = $600]), Sterile sampling equipment, collection materials, sample tubes, pipette tips,
plasticware, consumables are together estimated at $850. Molecular biology supplics (PCR
reagents, enzymes, DNA extraction kits, gel purification kits, electrophoresis supplies {agarose,
ladders, stains) and sequencing reagents and costs are estimated at S6000. Tolal supplics
requested: $7,450.

Travel: 'nnd- e e e Torvec im-coner iy e ld sampheevensm Y0 Toovover cests ol e

sarphin s e S PR e vegaesteds This e lud e per person costs ol vebiele rere und ol

P T o i e DSl e P00 o s estineaeaad three neld pessonmel.
[ndirect Costs: RSS will provide in-kind support of $1,500 to cover institutional overhead cosls.
Total Costs: $2{, 00 15 requested in Year 1.

Matched Funds: $° .20 calculated as a total of in-kind contribution for the year (RSS salary
contribution: $2,7 (% OfMice expenses, using lab lacilities and equipment: $1,500). 1 Tondin

AU PREIHC L progect sol b ves ide Zo=wimd eeannm ton ol sampling and westing of 20 b
Jorne 3 L data fram whieh will be meluded 1 s projects regronal analysis ol CoV diversity
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and risky Tn-kind values are caleulated fos S TOT D i Soad costs ST Sy sspuies, o 2000

sl vl b il al s 1A
Royal Scientific Society of Jordan (RSS) Y2

Collaborator Salary: RES will provide laboratory capacity as a regional Center for Excellence
and a participant base for bat discase ecology capacity building in Jordan, building on their
participation in rceent bat sampling training. KP Al-Hmoud will commit 3 months in Y2
($13.125 requesied). A Zoologist will provide expertise on bat species in the country and
participate in ficld expeditions, committing | month in Y2 ($2,500 requested). An RSS
Virologist will provide support for the Coronavirus study. committing 3 month in Y2 ($4,000
requested). KP Al-lHmoud and the Virologist will lead the testing of specimens, Tolal salary
requested: $19,625

Fringe benefits: RSS calculates tringe benetits as 30% of base salary committed to the project
fot the collaborators. 20% of salary cotmmitted is requested lor fringe benefits Y2 ($3,925
requested). 1SSl comribare T 0ol 71 s cosds e el sipoars i Vs M S

Materials and Supplies: [n Year 2, supply acquisition will cmphasize the Coronavirus studics.
it ot el g S0 b Y 20 Additional Field Kits will be purchased {(Mist Net 4m; Mist
Net 6m; Mist Net 9m; Mist Nel 12m, poles, gloves, and other rapping supplies [lotal cost =
$1500)), Sterile sampling equipment, collection materials, sample tubes, pipette tips, plasticware,
consumables are together estimated at $°,000 . Molecular biology supplies (PCR reagents,
enzymes, DNA cxtraction kits, gel purification kits, electrophoresis supplics (agarose, ladders,
staing) wid sequencimye reagents and costs are estimated at 5280000 hosad o resiig w753 el
spaevineens from Jordan and the region) e 34 issve pecinens CHE G e TN oo,
(ieneral laboratory supplies (Glassware. vials, bottles, ploves. tilters (filter cartridges for purified
waler [$1000 per year]}, chemical reagents and bufTers) are estimated at 55.000. Jn total 541,450
Is requested for supplies in Y2,

Travel: 'nnd- s e e Toroee in=ceae s
saaphings aieiess s P scegaesied, This ineludes per person costs of sehiele rental and Tuel
(ST00. accommodation (52005 and meals (S200) 1o an estimated three fleld personnel.,

Sl sampliesesensm YT Doocoer cesits al e

[ndirect Costs: RSS will provide in-kind support of $3,000 to cover institutional overhead cosls.
Total Costs: $66,500 18 requested in Year 2.

Matched Funds: $r,727 calculated as a total of in-kind contribution lor the year. RSS in-kind
salary coniribution: $ 3,725 and office expenses, using lab lacilitics and equipment: $3.000. The
Jordan USAID PRLEDICT project will prowide in-kind contribution of sampling and testing of
2000 D i Y2u data from winely sl be meluded mthis projects reconal anadvsis of Co¥
diversity and rish. In-kind values are caleolated tor ST i feld costse STROOG in supplies. and
S2.000 runsport costs tora ttal o ST 111

)
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Roval Scientific Society of Jordan (RSS) Y3

Collaborator Salary: RES will provide laboratory capacity as a regional Center for Excellence
and a participant base for bat discase ecology capacity building in Jordan, building on their
participation in rceent bat sampling training. KP Al-Hmoud will commit 3 months in Y3
($13.500 requesied). A Zoologist will provide expertise on bat species in the country and
participate in ficld expeditions, committing | month in Y3 ($3,000 requested). An RSS
Virologist will provide support for the Coronavirus study. committing 5 months in ¥3 ($7,100
requested). KP Al-lHmoud and the Virologist will lead the testing of specimens, Tolal salary
requested: $23,600

Fringe benefits: RSS calculates tringe benetits as 30% of base salary committed to the project
fot the collaborators. 205 of salary cotmmitted is requested lor fringe benefits v Y3 (54,720
requested). 1SSl comribare T ol 1T s vosds s el sipoar i V3T ity

Materials and Supplies: [n Year 3, supply acquisition will cmphasize the Coronavirus studics
(with intended full-scale sample collection .+ 2 it hut~). Replacement tield sampling supplies
will be purchased: mist nets and associated trapping supplies ($2.500), Sterile sampling
cquipment, collection materials, sample tubes, pipetie tips, plasticware, consumables arc together
estimated at $12.000. Molecular biology supplies (PCR reagents, enzymes, DNA extraction kits,
gel purification kils, clectrophoresis supplies (agarose, ladders, stains) and sequencing reagents
and costy are estimated at §36, 180, bosod v e orvn 1ceel speciniess (o JTocdan and the
region) e s e pecinens T Tor DNV hoveaesne, General laberatory supplies
(Glassware, vials, bottles, gloves, filters (filter cartridpes for purified water [$1000 per vear]),
chemical reagents and bulTers) are estimated at $5,000. In total 35,680 1s requested in Y3,

Travel: | und- e cvaloccs o three e ceares Soad saonling coens 2 Y30 Do von g vosts il
i =i i i con s on ont < PSR requested s Uhis e bces e le seal e el

ES T ocmnuca o OS2 e s ps 2000 Do o estinzased Cheee ekl pecsonnel s g
(RIS T F A

[ndirect Costs: RSS will provide in-kind support of $4,000 to cover institutional overhead cosls.
Total Costs: $55.500 is requested in Year 3.

Matched Funds: $r,.:60 calculated as a (otal of in-kind contribution lor the year. RSS salary
contribution: $., :60; OMice expenses, using lab Macilities and equipment: $4.004).

Royal Scientific Society of Jordan (RSS) OY1

Collahorator Salary: RSS will provide laboratory capacily as a regional Center for Excellence
and a participant base for bat disease ecology capacity building in Jordan, building on their

patticipation 1 recent bat sampling training. KP* Al-Hmoud will commit 3 months in QY1
($13.875 requested). A Zoologist will provide expertise on bat species in the country and
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participate in field expeditions, committing 1 month in QY1 ($3,500 requested}. An RSS
Virologist will provide support tor the Coronavirus study, committing 5 months in OY 1 ($7.500
requested). KP Al-Hmoud and the Virologist will lead the testing of specimens. Total salary
requested: $24.875,

Fringe benefits: RSS calculates [vinge benelils as 30% of base salary committed Lo the project
tor the collaborators. 2086 of salary committed is requested for fringe benefits in OY1 ($4,975
requested). [t~ vl conmnibuie ol e cosds os ncenad supoon s 8 T Es20N S,

Materials and Supplies: In OY 1, supply acquisition will emphasivze the Coronavirus studies
(with intended Tull-scale sample collection 1 270 hai-), Replacement field sampling supplics
will be purchased: mist nets and associated trapping supplies ($1,153), Sterile sampling,
equipment, collection materials, sample tubes, pipette tips, plasticware, consumables are logether
cstimated at $12,000. Molecular biology supplics {(PCR reagents, cnzymes, DNA extraction kits,
pel purification kits, electrophoresis supplies (agarose. ladders, stains) ond scquencing reagents
and costs are estimated at 330180, Foacd an esting ol S e apee mee s (From Jordan and the
replond ane S specineas £ R e DN baseodsae, General laboratory supplies
(Glassware, vials, bottles, gloves, filiers (Ailier cartridges lor purificd water [$1000 per year]),
chemical reagents and bufters) arc estimated at $5,530. In total $34.8604 is requested in Y3,

Travel: 'nnd- e e Torchree in-ceas iy "end rnmaling cuvemrs 0 O 10700 covervnscsal
Fiv e scmpuin s nighoe coccv oo~ TR cregqrestads Dhis inehiees senicle conal o el
P T o i e DSl et 200 o s estineaeaad three Dl pessonmel e 4300

Loetas tuueslois,
Indirect Costs: RSS will provide in-kind support of $4,000 1o cover institutional overhead costs.
Total Costs: $89.21( is requested in OY 1.

Matched Funds: $0,4~7 50 caleulated as a total ol in-kind contribution for the year. RSS salary
contribution: $7,4-7 .50 Office expenscs, using lab facilitics and equipment: $4.000.

Royal Scientific Society of Jordan (RSS) OY2

Collaborator Salary: RSS will provide laboralory capacily as a regional Cenler for Excellence
and a participant basc for bat discase ccology capacity building in Jordan, building on their
patticipation 1 recent bat sampling training. KPP Al-Hmoud will commit 2 months i QY2
($9.500 requested). An RSS Virelogist will provide support Tor lollow-up analysesfinterpretation
fot the Coronavirus study. committing 2 months m QY2 (53,200 requested). K" Al-Hmoud and
the Virologist will lead testing of specimens. Tolal salaty requested in OY2: $12,700,

Fringe bencefits: RSS calculates [vinge benefiis as 305 of hase salary committed o the project
tor the collaborators. 2086 of salary committed is requested for fringe benefits in QY2 ($2,54¢

requested). L~ sl comziboie 1ol e vosis s e suprnon s 03y 2 is ] 2
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Materials and Supplies: In OY2, supply acquisition will be locused on coronavirus screening,.
The increased supply costs are justified to test as many remaining archived specimens as possible
at the end of the project, anticipating that addiional accumulated specimens trom neighboring
countries will be transferred to the RSS lab and available for screening alse in this Ninal year.
Sterile sample tubcs, pipette tips, plasticware, consumables arc together estimated at $4,260.
Maolecular biology supplics (PCR reagents, enzymes, DNA extraction kits, gel purification Kils,
clectrophoresis supplics (agarose, ladders, staing)) arc estimated at $12,000. General laboratory
supplies (Glassware, vials, botiles. gloves, filters {f1lter cartridges for purihed water [$1000 per
year]), chemical reagents and buffers) are estimaied at 83,000, Sequencing lees lor phylogenetic
analysis of coronaviruses ($20) per positive sample are estitnated at $4,500 {in otal 523,760 is
requested in OY2),

.lndircct Costs: RSS will provide in-kind support of $2,000 to cover institutional overhead costs.
Total Costs: $31,000 is requested in OY2.

Matched Funds: $°,° i1 calculated as a total of in-kind contribution for the year. RSS salary
contribution: §1..270; Office expenses, using lab Tacilities and equipment: $2,000

Fair and Reasonable Subaward Determination: RSS is a highly performing laboratory, and
has strong interest in strengthenming personnel and institutional capacity for bat disease ecology
rescarch. The budget has been determined to be fair and reasonable based on comparable costs of
laboratories in the region.
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14. PROJECT DIRECTOR/PRINCIPAL INVESTIGATOR CONTACT INFORMATION
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IRB Approval Date: I:l
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Animal Welfare Assurance Number: | |
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Understanding the Risk of Bat-Borne Zoonotic Discase Emergence in Western Asia
PI: Kevin J. Olival
CBEP Thrust Area 6, CC WMD
Kevin J. Qlival
EcoHealth Alliance, 460 W, 34" St., 17" Floor, New York, NY 10001
olival@ecohealthalliance.org

Professional Preparaticon

Columbia University, New York, NY MA, 2003
Columbia University, New York, NY PhD 2008
American Museum of Nat. History, New York, NY Post-doc 2008-2009
NIH Fogarty US Global Health Fellow, New York, NY Post-doc 2009-2010
Appointments

Associate Vice President for Research, EcoHealth Alliance 2015 - present
Modeling and Analytics Coordinator, PREDICT-2 Project, USAID 2015 - present

EHA Lead MERS-CoV animal reservoir investigations with MoH in Saudi Arabia 2013 - present
Stakeholder Committee Rep, White Nose Syndrome National Response 2013 - present

Steering Committee, Southeast Asian Bat Conservation Research Unit 2011 - present

Lead Field Researcher, FAO-EHA investigation of Ebola Reston, Philippines 2010 - present

Senior Research Scientist, EcoHealth Alliance 2010 - present

Visiting Research Scientist, American Museum of Nat. History, Mammalogy 2009 - present

Adjunct Research Faculty, Earth Institute, Columbia University 2009 - present

Publications (of ca 60)

Young, C.C.W. & Olival, K.J. (2016} Optimizing Viral Discovery in Bats. Plo8 one 11(2): e0149237.

Brierley, L., Vonhof, M.J., Olival, K.J., Daszak, P. & Jones, K.E. {2016) Quantifying Global Drivers of
Zoonotic Bat Viruses; A Process-Based Perspective. The American Naturalist 187(2): E53-64.

Wacharapluesadee, 5., Duengkae, P., Rodparn, A., Kaewpom, T., Maneeorn, P., Kanchanasaka, B.,
Yinsakmongkon, 3., Sittidetboripat, N., Chareesaen, C., Khlangsap, N., Pidthong, A.,
Leadprathom, K., Ghai, 3., Epstein, J.H., Daszak P, Olival, K.J., Blair, P., Callahan,M.V. &
Hemachudha, T. {2015} Diversity of Coronavirus in Bats from Eastern Thailand. Virology
Journal 12(1):57.

Gay, N., Clival, K.J., Bumrungsri, S, Siriarconrat, B., Bourgarel, M. & Morand, 5. {2014)

Parasite and viral species richness of Southeast Asian bats; Fragmentation of area
distribution matters. International Journal for Parasitelogy: Parasites and Wildlife
3(2). 161-170,

Olival K.J., Islam, A., Yu, M., Anthony, S.J., Epsteinm J.H., Khan, S.A,, Khan, S.U,, Crameri, G., Wang,
L.F., Lipkin, W.l., Luby, S.P. & Daszak, P. (2013) Ebolavirus Antibodies in Fruit Bats,
Bangladesh. Emerging Infectious Diseases 19(2): 270-273.

Anthony, S.J., Epstein, J.H., Murray, K.A., Navarrete-Macias, ., Zambrana-Torrelio, C.M., Solovyov, A.,
Ojeda-Flores, R., Arrigo, N.C., Islam A., Ali Khan S., Hosseini P., Bogich T.L., Olival K.J.,
Sanchez-Leon, M.D., Karesh, W.B., Goldstein, T., Luby, S.P., Morse, 5.5., Mazet, J.A., Daszak
P. & Lipkin W.1. (2013) A strategy to estimate unknown viral diversity in mammals. Mbio 4(5):
e00598-13.

Memish, Z.A., Mishra, N., Olival, K.J., Fagbo, S.F., Kapoor, V., Epstein, J.H., AlHakeem, R., Durosinloun
A., Asmari, M.A,, Islam, A., Kapoor, A., Briese, T., Daszak, P., Rabeeah, A.AA., Lipkin W.I.
(2013) Middle East Respiratory Syndrome Coronavirus in Bats, Saudi Arabia. Emerging
Infectious Diseases 19(11): 1819-1823.

Olival, K.J. (2012) Correlates and evolutionary consequences of population genetic structure in bats. in G.
F. Gunnell and N. Simmons, editors. Evolutionary History of Bats: Fossifs, Molecules, and
Morphofogy. Cambridge University Press, Cambridge. pp. 267-316.

Rahman, 5.A., Hassan, S.5,, Olival, K.J., Mohamed, M., Chang, L-Y, Hassan, L., Saad, N.M., Shohaimi,
S.A., Mamat, ZC, Naim MS, Epstein JH, Suri AS, Field HE, Daszak P and HERG. {2010)
Characterization of Nipah virus from Naturally Infected Pteropus vampyrus Bats, Malaysia.
Emerging Infecticus Diseases 16(12); 1990-93.

Turmelle, A., & Olival, K.J. (2009). Correlates of viral richness in bats (Order Chiroptera). EcoHealth 6(4):

522-39,




Understanding the Risk of Bat-Borne Zoonotic Discase Emergence in Western Asia
PI: Kevin J. Olival
CBEP Thrust Area 6, CC WMD

Current Research Support- PI Olival

USAID AID-OAA-A-14-00102 Mazet (PI) 10/01/14 - 09/30/19
Emerging Pandemic Threats PREDICT-2

Coordinate all modeling and analytic activities across the project focused on developing new
tools to forecast emerging zoonotic diseases. Oversee all field surveillance and laboratory
research in Thailand, Indonesia, and South Sudan (new in PREDICT-2), working closely with
country coordinators to implement projects

Role: Modeling and Analytics Coordinator; Surveillance Manager: Thailand, Indonesia, South
Sudan

National Institute of Health (NIH)/NIAID 1ROLAI110964 Daszak (PI) 06/01/14 —05/31/19
Understanding the Risk of Bat Coronavirus Emergence

Conduct surveillance for bat coronaviruses in Southern China in bats and humans to understand
potential rontes of viral spillover. Develop and implement analytical approach to integrate host
and coronavirus genetic data to predict viral sharing among wildlife and with humans.

Role: co-PI



Understanding the Risk of Bat-Borne Zoonotic Discase Emergence in Western Asia
PI: Kevin J. Olival
CBEP Thrust Area 6, CC WMD
Shahzad Ali
Dept. of Wildlife and Ecology, University of Veterinary & Animal Sciences, Lahore-Pakistan
E-mail; shahzad.ali@uvas.edu.pk
Research interests: Wildlife Epidemioclogy, Zoonotic Diseases, Microbial Diversity, Genomics

Professional Preparaticon

Pir Mehr Ali Shah Arid Agriculture University, Rawalpindi, Pakistan M.Sc 2005
Pir Mehr Ali Shah Arid Agriculture University, Rawalpindi, Pakistan M.Phil 2008
Pir Mehr Ali Shah Arid Agriculture University, Rawalpindi, Pakistan PhD 2014
Appointments

Assistant Professor, University of Veterinary & Animal Sciences, Lahore-Pakistan Sept 2014-Present
Scholar, Duke One Health Training Program, Duke University, Durham, NC, USA May-Jun 2016
Biosafety Trainer, American Society for Microbiology 2014-Present
IRSIP Scholar, Friedrich Loeffler Institute, Jena, Germany 2012

Publications {of ca 30)

Ali, 5., Akhter, 5., Neubauer, H., Scherag, A., Kesselmeier, M., Khan, |, Azam, A, Qadeer, S. & Ali, Q.
(20186) Brucellosis in Pregnant Women from Pakistan: An Observational Study. BMC Infectious
Diseases (Accepted).

Ali, S., Akhter, 5., Muhammad, A., Khan, |., Khan, W.A., Ighal, M.N., Umar, S., Ahmed, H. & Ali, Q. {2016)
Identification, Characterization and Antibiotic Sensitivity of Aeromonas hydrophifa, a Causative
Agent of Epizootic Ulcerative Syndrome in Wild and Farmed Fish from Pothwar, Pakistan. Pakistan
Journal of Zoclogy 48(3); 899-201.

Umar, S., Rehman, A., Asif, S., Usman, M., Atif, M., Ali, 5., Munir, M. T., Ali, A., Shahzad, M. & Shah,
M.A A, (2016) Variation In Viral Shedding Patterns Between Domestic And Wild Terrestrial Birds
Infected Experimentally With Reassortant Avian Influenza Virus {(H2N2). Avian Biolegy Research
(Accepted).

Mustafa, I., Ahmed, H., Lodhi, M.A., Khan, A.R.S.5., Haider, W., Bostan, N., Asif, 5., Khan, M.R.,
Qayyum, M, Ali, 5., Ali, M.I. & Afzal, M.5. {2015)}. Newcastle disease as an emerging disease in
peacocks of Tharparker, Pakistan. The Journal of Infection in Developing Countries 9(8); 914-
9186.

Ali, 3., Akhter, 5., Neubauer , H. Melzer, F., Khan, |, Ali, Q. & Irfan, M. (2014) Serological, cultural and
molecular evidence of Brucelfa infection in small ruminants in Pakistan. The Journal of Infection
in Developing Countries 9(5):470-475,

Ali, S., Ali, Q., Melzer, F., Khan, |., Akhter, S., Neubauer, H., & Jamal, S.M. (2014) Isolation and
Identification of Bavine Brucella Isolates from Pakistan by Biochemical Tests and PCR. Tropical
Animal Health Production 46:73-78.

Ali, S., Khan, I, Ali, Q., Khan, S.U., Mizra, Z.8., & Akhter, S. (2014). Isolation and characterization of
Aeromonas sobtia in Catla catia (Thaila) affected with hemorrhagic speticemia. Bull. Eur. Ass.
Fish Pathol. 34(2): 35.

Ali, S., Ali, Q., Abatih, E.N., Ullah, N., Muhammad, A. & Shamim Akhter, S. {2013} Sero-

prevalence of Bruceffa abortus among Dairy Cattle and Buffaloes in Pothohar Plateau,
Pakistan. Pakistan Journal of Zoology 45{(4). 1041-1046

Ali, S., Ali, G., Neubauer, H., Melzer, F., Elschner, M., Khan, |., Ullah, N., Irfan, M. & Akhter, S. {(2013)
Seroprevalence and factors associated with brucellosis as a professional hazard in Pakistan.
Foodborne Pathogens and Disease 10{6); 500-505,

Khan, I, Wieler, L.H., Melzer, F., Elschner, M.C., Muhammad, G., Ali, 5., Sprague, L.D., Neubauer, H. &
Saqib, M. (2013) Glanders in Animals: A Review on Epidemiology, Clinical Presentation, Diagnosis
and Countermeasures. Transboundary and Emerging Diseases 60(3); 204-221.
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Nisreen AL-Hmoud
Royal Scientific Society, P.O.Box 1438, Amman 1194, The Hashemite Kingdom of Jordan
E-mail: nisreen.hmoud@rss.jo

Professional Preparation

University of Abertay, Scotland Microbiology PhD 2002
Appointments

Project Director-Centre for Excellence in Biosafety, Biosecurity and 2013 - present
Bictechnology at Royal Scientific Society

Lecturer at the Health and Community Development Program/Jordan 2013 - present

Head of department and coordinator for the master program of Environmental
Technology & Management, Princess Sumaya University for Technology (PSUT)

President of the Biosafety & Biosecurity Internaticnal Consortium (BBIC) 2010 - 2012
Steering Committee

Lead Bio-safety Group, Roval Scientific Scciety of Jordan 2009
Assistant Professor, Princess Sumaya University for Technology (PSUT) 2008 - present
Visiting Lecturer of Medical Microbiclogy at the Department of Biology, 2006

Faculty of Science, University of Jordan

Researcher, Royal Scientific Society of Jordan 2003 - present

Publications

Al-Hmoud N, Ibrahim MA, Al-Rousan H, Alseyah A. (2012) The Prevalence of Aflatoxinogenic
Aspergillus parasiticus in Jordan. Int J Microbicl. 675361. doi: 10.1155/2012/675361.

Al-Hmoud N, Al-Husseini N, Ibrahim-Alcbaide MA, Kubler E, Farfoura M, Alobydi H, Al-Rousan
H. (2014) Uncenventional P-35S sequence identified in genetically modified maize. GM
Crops Food. 5(1):58-64. dci: 10.4161/gmer.27542.
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CBEP Thrust Area 6, CC WMD
Ibrahim Rasit Bilgin
Bogdazi¢i University
email; rasit.bilgin@boun.edu.tr

Professional Preparation

Bogdazigi University, Turkey Civil Engineering B.S. 1998
Bogdazigi University, Turkey Environ Science M.Sc. 2000
Columbia University, NY Conservation Bio M.A. 2002
Columbia University, NY Ecol and Evol Bio PhD 2006
Appointments

Associate Professor of Biology, Bogdazigi University, Turkey. 2012-present
Bogdazi¢i University Commitee on Environment and Ethics Member 2011-present

Publications (ocut of 30)

Puechmaille, S.J., Allegrini, B., Benda, P., Girun, K., Sramek, J., Ibafiez, C., Juste, J. & Bilgin,
R. (2014) A new species from the Miniopterus schreibersii species complex {Chiroptera;
Miniopteridae) from the Maghreb region, North Africa. Zootaxa 3794: 108—124.

Coraman, E., Furman, A., Karatas, A., and Bilgin, R. 2013. Phylegeographic analysis of
Anatolian bats highlights the importance of the region for preserving the Chiropteran
mitochondrial genetic diversity in the Western Palaearctic. Conservation Genetics
14:1205-1216.

Abolafya, M., Onmus, O., Sekerciodlu, C. and Bilgin, R, (2013) Environmental Distribution
Modeling Of Common Resident And Migratory Passerine Birds From Turkey in a Climate
Change Perspective. Plos One. 8(7): e68037. doi:10.1371/journal.pone.0068037.

Furman, A., Coraman, E., Nagy, Z., Postawa, T., Bilgin, R., Gajewska, M. and Bogdanowicz, W.
(2013) Phylogeography of the large Myotis bats (Chiroptera: Vespertilionidae) in Europe,
Asia Minar, and Transcaucasia. Biological Journal of the Linnean Society, 108: 189-
209,

Bilgin, R., Maraci, O., Giirin, K., Furman, A., Hulva, P, Coraman, E., Lu¢an, R. K., Bartoni¢ka,
T. and Horacek, . {2012) Syntopic cccurrence in Turkey supports separate species
status for Miniopterus schreibersif schreibersii and M. schreibersii pallidus (Mammalia;
Chiroptera). Acta Chireptorologica, 14: 273-289.

Bilgin, R., Kesiscdlu, A. and Rebelo, H. (2012} Distribution Patterns of Bats in Eastern
Mediterranean Regicn in a Climate Change Perspective, Acta Chiropterologica, 14;
425-437.

Bilgin R, Coraman E, Karatas A & Morales JC. (2009) Phlyogeography cf the greater hosrshoe
bat, Rhinolophus ferrumequinum (Chireptera: Rhinclophidae), in southeastern Europe
and Anatolia, with specific focus on whether the Sea of Marmara is a barrier to gene
flow. Acta Chiropterologica 11:53-60.
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Paul Bates
Harrison Institute, Bowerwood House, 15 St Botolph’s Road, Sevenoaks, Kent, TN13 3AQ, UK
E-mail[)6) veb: www harrison-institute.org

Professional Preparation

Keble Ccllege, Oxford University, UK BA 1982
Keble College, Oxford University, UK MA (Geography) 1285
Royal Helloway College, University of London PhD (Zcology), 1987
Appointments

Harrison Institute 1994 -
Henorary Research Fellow, School of Biological Sciences, present
Bristol University, UK

Henorary Research Fellow, Faculty of Science, Prince of Songkla University, present

Hat Yai, Thailand

Publications (full list at hitp://harrison-institute.org/publications/2005_present.html})
* Co-author, ‘The Mammals of Arabia’ (1992)
* Co-author, ‘Bats of the Indian Subcontinent’ (1997)

Relevant Work

» Described, with colleagues, one new genus of bat and 13 species of bats and rodents

+ Founded the Afro-Asian taxenomic network {including Arabia):; hitp://www .harrison-
institute.org/afro_asian/.

*  Worked on small mammal projects on East and southern Africa bats

* Helped launch ‘Bat Conservation Africa’ in Navaisha, Kenya in 2013

» Regularly contributed to SEABCRU (Southeast Asian Bat Conservation Research Unit)

» Supervised postgraduate students (MSc and PhD) from Bhutan, Cambodia, India, Lao PDR,
Myanmar, Sri Lanka, Thailand, UK, and Zambia.

* Plin a series of projects in Southeast Asia since 19499, including:
*  [arwin Initiative projects;

o 2010-2013: Enhancing taxonomic capacity to underpin tropical biodiversity
conservation (SE Asia - Thailand; Cambedia; and Lao PDR). http://harrison-
institute.org/research/CRM_R3_Darwin_taxonomic%20network.html

o 2005-2008:Taxonomic initiative for Southeast Asian bat studies {(Vietnam,
Thailand, Cambodia and Lac PDR) http://www.harrison-
institute.org/research/PRM_R8_SEAsian_taxonomic_initiative.html

o 2002-2005: Biodiversity assessment of limestone karst dependent bats in
Myanmar http://www.harrison-
institute.org/research/PRM_R9_Bats_of Myanmar_karst.html

+ CEPF projects:

o 2014-2015. Developing policies for sustainable tourism in the Upper Ayeyarwady
River Corridor, Myanmar (website under construction) hitp://www.harrison-
institute.org/research/CRM_R3_CEPF_Sustainable_tourism_Myanmar.html

o 2008-2011: Increasing in-country capacity and regional co-operation i promote
bat conservation in Cambodia. http://www .harriscn-
institute.org/research/CRM_R5_Bat_conservation_Cambodia.html
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Jonathan H Epstein
EcoHealth Alliance, 460 W. 34" St. New York, NY 10001
E-mail; epstein@ecohealthalliance.crg

Professional Preparation

Brandeis University, MA Biclogy B.A. 1996
Tufts University, MA Epidemiology M.P.H. 2002
Tufts University, MA Veterinary Medicine D.V.M 2002
Columbia University, NY Research Fellowship Molecular Virology — 2006-11

Appointments
Science Advisor, Center for Global Health and the Envircnment, Harvard Univ., 2014-present

Exec. Board (Treasurer): International Assoc. Ecology and Health 2013-present
Adjunct professor; Mt. Sinai School of Medicine 2008-present
Health Advisor, IUCN Bat Specialist Group 2006-present
Adjunct professor: Columbia University, NY 2003-present
Adjunct professor; Tufts University Med & Vet schools, MA 2003-present
Associate Vice President for Conservation Medicine, EcoHealth Alliance 2003-present

Publications (ocut of 60)

Mandl| Judith N, Ahmed R, Barreirc Luis B, Daszak P, Epstein Jonathan H, Virgin Herbert W, et
al. Reservoir Host Immune Responses 1o Emerging Zoonotic Viruses. Cell. 160(1):20-35.
10.1016/j.cell.2014.12.003

Ge X-Y, Li J-L, Yang X-L, Chmura AA, Zhu G, Epstein JH, Mazet JK, Hu B, Zhang W, Peng C,
Zhang Y-J, Luc C-M, Tan B, Wang N, Zhu Y, Crameri G, Zhang S-Y, Wang L-F, Daszak P,
Shi Z-L. {2013). First isolation and characterization of bat SARS-like Ccronaviruses that use
the ACEZ2 receptor. Nature doi:10.1038/nature12711

Memish ZA, Mishra N, Olival KJ, Fagbo SF, Kapoor V, Epstein JH, et al. Middle East respiratory
syndrome corenavirus in bats, Saudi Arabia. Emerg Infect Dis. 2013 Nov [date
cited]. http://dx.doi.org/10.3201/eid1911.131172 DOI:10.3201/eid1911.131172

Peter Daszak, Carlos Zambrana-Torrelio, Tiffany L Bogich, Miguel Fernandez, Jonathan H.
Epstein, Kris A. Murray, and Healy Hamilton. Interdisciplinary approaches tc understanding
disease emergence: The past, present and future drivers of Nipah virus emergence. 2012.
PNAS doi:10.1073/pnas.1201243109

Epstein JH*, Quan P-L, Briese T, Street C, Jabado O, et al. (2010) Identification of GBV-D, a
Novel GB-like Flavivirus from Old World Frugivorous Bats (Pteropus giganteus) in
Bangladesh. PLoS Pathogens 6(7); e1000972. doi;10.1371/journal.ppat. 1000972

Epstein J.H.*, Olival KJ, Pulliam JRC, Smith C, Westrum J, Hughes T, et al. Pteropus
vampyrus, a hunted migratory species with a multinational home-range and a need for
regional management, Journal of Applied Ecology. 2009 Oct;46(5);991-1002,

Li, W., Shi, Z,, Yu, M., Ren, W., Smith, C.S., Epstein, J.H., Wang, H., Crameri, G., Hu, Z.,
Zhang, H., Jianhong, Z., McEachern, J., Field, H.E., Daszak, P., Zhang, S., Eaton, B.T. &
Wang, L.-F. {2005). Bats are natural reservoirs of SARS-like coronaviruses. Science, 2005
310:676-679.
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Tigga Kingston
Associate Professer, Dept. Biological Sciences, Texas Tech University, Lubbock, TX 79409
E-mail: tigga.kingston@ttu.edu, Lab Website: www kingstonlab.org
Research interest: bat diversity, ecclegy and conservation in the Old World tropics

Professional Preparation

Royal Helloway University of London, UK, Zoology, BSc (Hons) 1993
Boston University, USA, Ecolegy, Behavior and Evolution Program, PhD 2001
Boston University, USA, Department of Geography, postdoctoral 2001 - 2006
Appointments

Co-Chair, Bat Specialist Group — Old World 2015 -
Lubee Bat Conservancy Scientific Advisory Board 2012 -
Associate Professor, Dept. of Biclogical Sciences, Texas Tech University 2012 -

Bat Conservation International Scientific Advisory Committee 2010 -
Research Associate, Museum of Texas Tech University 2007 -
Assistant Professor, Dept. of Biological Sciences, Texas Tech University 2006 - 2012

Publications (see researchgate.net for full list)

Voigt, C.C & Kingston, T (eds.) (In press 2015). Bats of the Anthropocene: conservation of bats
in a changing world. Springer International Publishing AG.

Kingston, T., Waldien, D., Aguirre, L.F, Armstrong, K., & P. A. Racey. Networking Networks for
Global Bat Conservation. In: Bats of the Anthropocene {eds. CC Voigt, T. Kingston).
Springer International, in press

Kingston, T. (2013). Response of bat diversity to forest disturbance in Southeast Asia — insights
frem long-term research in Malaysia. In: Bat evolution, ecology, and conservation {(eds RA
Adams, SC Pedersen). Springer Science Press. Pp 169-185

Rossiter, S. J., Zubaid, A., Adura, A., Struebig, M. J., Kunz, T. H., Gopal, S., Eric J. Petit, E. J.
& T. Kingston {2012). Social organisation and gene flow: insights from co-distributed bat
populations, Special Issue of Molecular Ecology on Social Structure.

DOI: 10.1111/1.1365-294X.2011.05391 .x

Kingston, T. (2010). Research priorities for bat conservation in Southeast Asia: a consensus

approach. Biodiversity and Conservation, 19; 471-484,

Three activities most closely related to the proposed project

(1) 2007—present. Founder and director of the Scuth East Asian Bat Conservation Research
Unit an organizational framework for SE Asian bat researchers to network and coerdinate
conservation research activities. In 2011, the SEABCRU received five years of funding from
NSF to collate regicnal data and train researchers in standardized protocels www.seabcru.org
(2) IUCN: | am the Old World Co-Chair of the IUCN'’s Bat Specialist Group {BSG}. The BSG is
one of a number of specialist groups formed within the Species Survival Commission (SSC) of
IUCN. We are a collaborative mullidisciplinary network of bat biclogists and conservationists
previding support and promoting bat conservation activities throughout the world. | am
responsible for coordinating activities and governing the network of specialists in the Old World
(covering > 800 bat species) (2015 --).

(3) Co-organizer of thetst, 2™ and 3™ International South East Asian Bat Conferences held in
Thailand (2007), Indonesia (2011} and Sarawak (2015) respectively.

Mentoring: 1 PhD graduated, 6 PhDs in progress, countries of origin: Malaysia, Taiwan,
Nigeria, US. Student research in Malaysia, Indonesia, Philippines, Nigeria, Scuth Africa. PI's
research in Malaysia, Myanmar, Indonesia, Kenya, Nigeria.
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Professional Preparation

Utrecht University Molecular Microbiclegy MSc 1999-2001
Erasmus University Molecular Virolegy PhD. 2002-2006
Erasmus Medical Center Postdoctoral Influenza Transmission 2006-2009
Rocky Mountain Laboratories Postdoctoral Virus Ecology 2009-2012
Appointments

Chief, Virus Ecclogy Unit, Virology Laboratory, NIAID 2009-present
Team lead of WHO-CDC/NIH diagnostic laboratory during the 2014-present
Ebola outbreak, Monrovia, Liberia

Crganizer of the fifth ESWI Influenza Conference in Riga, Latvia. 2014

ASV, Emerging Viruses lll: Respiratory, moderator. Ft. Collins, Colorado, USA. 2014

Guest editor for mBio 2014

Editor for PLeS One 2013-present
Board member of the European Scientific Working group on Influenza 2011-present
NIH/NIAID Laberatory of Virology, Hamilton, Mentana. IRTA fellowship 2009
Reviewer for journals including: Lancet Infectious Diseases, Nature, 2005-present

Nature Medicine, PNAS and Science.

Publications (out of 70, >5400 citaticns, H-factor:32)

E. de Wit, H Feldmann and V.J. Munster. Tackling Ebcla: new insights and therapies. Genome
Medicine, 2011 January Genome Medicine, 3:5.

A. Kiahl, M. Hoffmann, A. Miller, V.J. Munster, K. Gnirss, M. Kiene, T. 5. Tsegaye,G. Behrens,
G. Herrler, H. Feldmann, C. Drosten, and S. Péhlmann. Comparative analysis of Ebocla
virus glycoprotein interactions with human and bat cells, 2011 October Journal of
Infectious Diseases.

Judscn S, Prescott J, Munster VJ. Understanding Ebola virus transmission, 2015, Viruses,

J. Prescott, T, Bushmaker, R, Fischer, K. Miazgowicz, 3. Judson, and V.J. Munster,
Postmortem Stability of Ebola Virus. 2015, Emerging Infectious Diseases

Hoenen T, Safronetz D, Greseth A, Wollenberg KR, Koita OA, Diarra B, Fall IS, Haidara FC,
Diallo F, Sanogo M, Sarro YS, Kone A, Togo AC, Traocre A, Kodio M, Dosseh A,
Rosenke K, de Wit E, Feldmann F, Ebihara H, Munster VJ, Zoon KC, Feldmann H, Sow
S. Mutaticn rate and genotype variaticn of Ebola virus from Mali case sequences, 2015,
Science.

V.J. Munster, A. Wallensten, C. Baas, G.F. Rimmelzwaan, M. Schutten, B. Olsen, A.D.M.E.
Osterhaus and R.A.M. Feouchier. Mallards and highly pathogenic avian influenza
ancestral viruses, northern Europe. October 2005. Emerging Infectious Diseases.

D. van Riel, V.J. Munster, E. de Wit, G.F. Rimmelzwaan, R.A.M. Fouchier, A.D.M.E. Osterhaus
and T. Kuiken. H5N1 Virus Attachment to Lower Respiratory Tract, April 2006, Science.

B. Olsen, V.J. Munster, A. Wallensten, J. Waldenstrom, A.D.M_E. Osterhaus and R.A.M.
Fouchier. Global patterns of influenza A virus in wild birds. April 2006. Science.

V.J. Munster, E. de Wit, D. van Riel, W.E.P. Beyer, G.F. Rimmelzwaan, A.D.M.E. Osterhaus, T,
Kuiken and R.A.M. Fouchier. The molecular basis of pathogenicity of the Dutch highly
pathogenic H7N7 human influenza A viruses. July 2007, Journal of Infectious
Diseases.

V. J. Munster, C. Baas, P. Lexmond, J. Waldenstrom, A. Wallensten, G. F. Rimmelzwaan, W. E.
P. Beyer, M. Schutten, B, Olsen, A. D.M.E. Osterhaus and R, A.M. Fouchier, Spatial,
temperal and species variation in prevalence of influenza A viruses in wild migratory
birds. May 2007. PLoS Pathogens.
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Professional Preparation

University of London, UK PhD 1972
University of Aberdeen, Scotland DSc 1983
Appointments

Regius Professor of Natural History (Emeritus), University of Aberdeen 2009 - present
Henorary Visiting Professcr, University of Exeter in Cornwall 2007 - 2019

Vice Chairman of Council and member, Executive Committee, Fauna and Flora International
Joint Chairman, Bat Specialist Group, IUCN Species Survival Commission

Member of Grants Committee, The Mammals Trust, UK

Vice President & Science and Conservation Advisor, Bat Conservation Trust

Member of Scientific Advisory Board and Steering Committee, The Lubee Bat Conservancy,
Florida {Fruit bat biology and ccnservaticn)

Publications {of ca 300)

Racey, P.A. {in press) The uniqueness of bats, Bats and Viruses Eds Linfa Wang & C. Cowled
Wiley, New York

Furey, N. and Racey, P. A. (in press) Censervaticn Ecology of Cave Bats. In Kingston, T &
Voigt, C C (Eds) Bats in the Anthropocene - conservation of bats in a changing world,
Springer, New York.

Aziz, S. A, Qlival, K J, Bumrungsri, S., Richards, G.C. and Racey, P. A. (in press} The conflict
between fruit bats and fruit growers; species, legislation and mitigation. In Kingston, T &
Voigt, C C (Eds) Bats in the Anthropocene - conservation of bats in a changing world.
Springer- New York.

Qleksy, R., Racey, P. A, and Jones, G. {2015) High-resclution GPS tracking reveals habitat
selection and the potential for long-distance seed dispersal by Madagascan flying foxes
Pteropus rufus. Global Ecology and Conservation 3; 678-692.

Barlow, K.E., Briggs, P.A., Haysom, K.A.,Hutson, A.M., Lechiara,N.L., Racey, P.A..Walsh A.L.
& Langton, S.D. (2015) Citizen science reveals trends in bat populations: the National Bat
Monitoring Pregramme in Great Britain. Biological Conservation 182; 14-26,

Racey, P. A .(2013) Bat Conservation: past, present and future pp 517-532 In Bat Ecology,
Evolution and Conservation, Eds R. A. Adams & S. C. Pedersen. Springer, pp547.
Racey, P.A., Hutson, A.M. & Lina P.H.C. (2012} Bat rabies, public health and bat conservation,

Zoonoses and Public Health. Special Issue - Bats. 60: 58-68.

Byng, JW., Racey, PA. & Swaine, MD. (2010). 'The ecoclogical impacts of a migratory bat
aggregation on its seasonal roost in Kasanka National Park, Zambia'. African Journal of
Ecology, vol 48, no. 1, pp. 28-36.

Fleming, T.H. & Racey, P.A. (Eds.} {2009). Island Bats — Ecology, Evolution and Conservation,
Chicago University Press. 549pp.

Hutson, A.M., Mickleburgh, S.P. & Racey, P.A. {2001). Microchiropteran Bats — Global Status
Survey and Conservation Action Plan. [UCN, Gland. 258pp.

Kunz, T.H. & Racey, P.A.(Eds}.{1998) Bat Biology and Conservation, Smithsonian Institution
Press 365pp.

Racey, P.A. & Swift, S.M., (1995) (Eds.) Ecclogy, Evolution and Behaviour of bats, Eds. Symp.
zool. Soc. Lond. no 67. 421pp.
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Professional Preparation

Thilisi Medical Academy Medicine M.D. 1995 - 2002
Thilisi Stat Medical University Residency 2003 - 2005
Fogarty Fellowship, Albany, NY Postdoctoral 2008 - 2009

Appointments
Researcher, Gencmic Laboratory, Virclegy and Mclecular Biclogy Division of R, 2011 - present
Lugar Center / National Center for Disease Control and Public Health (NCDC&PH)

Main Specialist, Molecular Epidemiclogy Laboratory, NCOC&PH 2009 - 2011
Chief Specialist, Department of Malaria and other parasitical, NCOC&PH 2007 - 2008
Probationer, Molecular Epidemiology Laboratory, NCDC&PH 2006 - 2007

Probationer, Department of Malaria and other parasitical diseases, NCDC&PH 2005 - 2006

Publications

Gu SH, Lim BK, Kadjo B, Arai S, Kim JA, Nicolas V, Lalis A, Denys C, Cook JA, Dominguez SR,
Holmes KV, Urushadze L, Sidamonidze K, Putkaradze D, Kuzmin 1V, Kosoy MY, Song JW,
Yanagihara R. (2014) Molecular phylegeny of hantaviruses harbored by insectivorous bats
in Cote d'lvoire and Vietnam. Viruses; 6(5):1897-210,

Jiang J, You BJ, Liu E, Apte A, Yarina TR, Myers TE, Lee JS, Francesconi SC, O'Guinn ML,
Tserisvadze N, Vephkhvadze N, Babuadze G, Sidamonidze K, Kokhreidze M, Donduashvili
M. Onashvili T, Ismayilov A, Agayev N, Alivev M, Muitalibov N, Richards AL. (2012}
Development of three quantitative real-time PCR assays for the detection of Ricksttsia
raoultii, Rickettsia slovaca, and Rickettsia aeschlimannii and their validation with ticks from
the country of Georgia and the Republic of Azerbaijan. Ticks Tick Borne Dis. 3(5-6):327-
31.

Sidamonidze K, Peck MK, Perez M, Baumgardner D, Smith G, Chaturvedi V, Chaturvedi S.
{(2012) Real-time PCR assay for identification of Blastomyces dermatitidis in culture and in
tissue. J Clin Microbiol. 50(5):1783-6.







