
Abstract “Understanding the Risk ofBat-BornsZoonotic Disease Emergence in Western Asia"

InlinewithThrust Area 6 - Cooperative Counter Weaponsof Mass Destruction Research vith Global
Partners FRCWND, we propose a mult-iscipinay research project to identifykey factors correlated
with the risk of bat viral zoonoses from sites across Westen Asia. Bats are natural reservoir hosts to
several emerging viruses with pandemic potential, including Ebola, Marburg, Nipah, and SARS and
MERS-coronaviruses, but current research on the distributionof bats, diversity oftherviruses, and
potential for zoonotic disease emergenceinWestern Asia s severely limited. To il this gap and
contribute to biological threat reduction, we propose a hypothesis-riven One Health research project
focused on characterizing bat coronavirus diversity and the risk of bat-borne zoonotic disease
emergence. This wil nclude extensive non-lethal feld samplingof bats, screening and characterization
of viruses from bat specimens with select partner laboratories currently operating within the region, and
modeling emerging disease isk by combining viral data vith host, geographic, and ecological data. Data
for risk modeling willbe collated acrossa larger region than aur fied sampling vill allow through the
creation of3 collaborative Western Asia Bat Research Network (WAS-Net)—including key researchers
and public health representatives from »12 countries. Research activities will be strengthened via
Taboratory exchanges and annual data sharing and capacity building workshops. his integrated
approach presentsa coordinated strategy to advance scientific knowledge around transboundary
zoonotic disease emergence isk in Western Asia to inform earlier detection, diagnosis, and response to
support the Global Health Security Agenda and CBEP goals
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(CBEP -Thrust Area , CC WMD
Ecotlealth Alliance (EA): V1
PI Salary. PI Oliva, PAD will commit 3 months ps. €Y1-0¥2)tooversee the primary esc
project and suppor he extended Western Asia Bt Research Neowork's (WABI Net) success
(8350) rested in Year 1. In Year1. P Olival willcoordinate and isis with he research | Deleted: 300
participant to design nd fausch the proc cad the organization of anual workshop snd
provide ruining opportunites, ld development ofhe capacity sessment ndwork with local
patncrs on is piloting. guide ad monitor progeess with nrworkpic ents on ied projects.
densify neds for equipmentallocation and rack progresswithdelivery, deni additional
Taboratories for participation and secure spproval. and mus! repos. 16wil ensue proper
permis IACUC equivalents are submited sd sccepted in panes counties, well maintain a
15chased IACUC. Hewil work with Co-P1 Karesh, DV to cent addons! network
perticipants. Salary is requestedforCo-Pl Kare for| month pa. (YLOY2) (533 1" yn | Deleesias
Near 1) he will provide additonal ie in-kind 5. echnical advisora needed for the success. Dred
of the project. Co-Pl Kares will provid prscnations and cad raining ot he aml workshop,‘advise onhypothesis.driven research design. and provide informal per reien of posers and
scintific publications as they ae prepared. Ds. Karesh will so provid linksas cdc 10
extemal relevant oreanizsions including WHO, UC and OE.
Other Personnel. KeyPersonnel (KP) Epstein, DVM. MPH. will commit| maith pa. (Y1- Deletdias
OY) t0 he projec (81.0427 requested in Year 1), KP Epstein willbe founding member of Deleted asin
th project'sScientific Advisory board and brings 13 yrsofexperience in bet vecrnary
medicine and disease scology. He wil seve a. key advisor for disease ecology investigations,
in particular in developing and refining protocols for sampling, epidemiological study design.
and telemetry methods. Dr_ Epstein is a representative on the IUCN Bat Specialist Group sd
will ensure that the WAR.Net ialigned with IUCN ins goals and conservation ams. A
program assistant will commit 12 moni a. theprojet(Y1-0Y2)10 assis wih dil
fogitics and program support for the network's maierance andadvancement (544.<20js | Deleted200
ecuested in Year 1. Th program sist will id PL Ofival wih communication amor he
collaborators, velsnd venue arargements for the som! workshop and scientific meeins,
afin coment c. updating the events page) for he pework's webs, drfling nd
forming composof Te pacity assesment, processing comrcts nd FimsuSSCns.
orderingofsupplies nd othe dts related to th project 8 need. A field
cientsvetcrnarion will commit 12 months a. totheproject (Y1-0Y2) 010 ton in-count
personnel, sist with specimen collection inthe eld with Inca partners. and tanddivaton of
Sompling protocol (S51.51s requested in Yost 1). | eed

FringeBenefits.Fringe benefisarecaleultedas 313% ofbase sly or Ps, KP, and the.
oer personnel (rogram assistans and ied seins).
Travel.
International Travel
Anal Workshops An semis! workshop (Y1-OY2) i planned tocoordinate and share data for
Core research activito characterize coranavis iversy and sk, provide regional
networking, raining. and refinementofesc hy peses, deselopmentofprotocols and study
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designs. and hain of esearch ndings. A Say meeting is panned(3deys of ining nd2
ey ofsts ringnyo In Year) he mtg location nly plannedfo Aran,
Sod thliemein ocuon will denen: on pes waning priors and
limes wit scenic cpecty uding opportunist provided or Fe years est
timate from Aman, Jonna sr eda tina: for planing Epos hough 5
inended 1 ote ho conse regio somal). Network patents(2-3percoun)
wil vid for 3 nigh. The Stecring Commie (plo the 15 smi)will iy for 7days
Golo or oneday pre. <n oe dy pos workshopcordiaton). Travel cots re estrmed
Sn averse aS680 for ena network prin(20 rer)nd $95 for Scenic
‘disory ostd menses (eles) (rating Hom theU'. 2ndUK pls $20petpeso in

| round rapt cd SEA ronit Pg willotbe ndedforthe asians
om Jordan Lodging is ctmateda S147 per igh. 31.40 ighsy hor oes and fs. and
S100pe de Fond. A stint pee print cost 52.32 (0 ionalmember nd
S360for he SternContepris. 1c 101 7.550401 Aen!
Warton cl Other Annes Nr ons ar oct Jor $15,000forvenue real, Delran
$5,000 or id or oratory Vis), 7d $5000 fr pose rnin costs (20 pir1 amicipae. (1113900% requested in Yer | for the cna nein) our
Field Scene Travel: Funds re budgeted or ave oe ed scent county visits. This will
allow ed scien cis -souney personnel and rode expertise snd ssndndiation
OF pling meted ers ek. The Nd ents needs and eng ofSay will a er
County. Travel fdsar bedfo $2.00 pe rip (51.200 sare, $300 ground eas
sparta, SSID accommodation, S500 ood 21 tas. Foe county Vis ae panel

TorVI.he willbe o igh-enganent coursGeorgi, Jordan, Tukey, and Pakistan
| S103 requesed in Yer 1), betes
Suet Mater ape: Travel. Funds re bude for rave fr sic mte experts (SMES)
Ko provide capuchin support the nar and addons ining expertise need
during the snus workshop, SVE neads wil be determined based on thecapac balding‘camer, the spc oul ofthe workahop, ard the specie rscarsh qcstions. SES may
Rc From thc Scent Advisory Gosndo xterm spats. reel funds rd budgetsfur cht

SMES pi. (Y1-0Y2) an etna S200 per ip (51.200 sie, S200 11 1c S300 ground Oeeed: 0
rans poration, S500accommodation.S00 fod) 1c 1 ripe 1c hace fo 1 I
Koon eb coh con. SVL it ch Regio orton nd2SSE vs bn
nd Wok 53] (00 cesta n Year 1) ore 200

Research Exchange Travel: Fi re budgted for eiendd sys in gioal hub ivortriesor
extemal nce bartonc or hadron sinin on diagnostic fees,o 1 ind vit
by Invi experts 0 provde capac bling gdenceto sborory Sal Funding i requested

| for thee network individualfo wo weeks cach, budgeted at $3.4 exch, eimted 351.100 Oe 35
yer igh, S300 or oan caeportion, S700 fo er de ($50) 51.200 edging. and| $0 vi fe S100 rene in Year 1). pues
Local rave in Nor High Engagement Network Couric: No fdsrc budgeted for ol Detect
eitonfiedwork in on gh cngsemen: network counties in Yer |. Loc vel or
Sampling cnenis in igh-nggement oun since in subaward bugs and bude
Jusiesions.US Domestic trvel
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Funds ae budgetedforatendarce st the DTRA Amal Review mesting. In Year |we re
bgt 83.00fo PL Olfsl nd Pars ssn o tend the DRA Arnal Techies! otc 150
Review ($550 infor + $130 night bore 50+ 100dey To50+ 100 for rast (51.600 Delete aw
reat in Year 1
Other Direct Costs.
Materials and Supplies
We will tiv 1 organize bulk purchasing discounts where possible to maximize acces
suppl for kd wrk.and malcrials and supplies ha can he purchased oll are
included in subaward budgets o the four high cagagement countrics.
Xtal ar 577.300 requested for supplies in Year 1. This includes iors supplies for | Delete sag
af colctonofspecimens fom bts and personalprotective cuipment (PE)inth four igh
eneagement counts. rl for 1 eosin don 10] wor including: 450 tvek suis, |
600 N9S mask, § Powered Air PurifyingRespiraos (PAPRS). 32 eplcenmrt lers for
PAPRS 400 nile gloves of various sizes. and 16 face silds for PPE subtotal of 16500
Addiioally. spplis for sclogical surveys and hu capture which are diffu o purchase
ouside of th USwillbeprocured. and inclade: 50 ist nts,§ rp ops, 12mist nt
collapse poles, $00 cots hat bags, 16Pescols rin scales,8calipers § SMS echolocation
econdin devices wih microphones sftwar forccholoation cll analysis or 4 counties, ad
R GPS unis for2 eld equipment subtotal of$40.00, Addon) applies for colecton.
storage, nd irnsportofspecimens for bts incl: 4000 ceyovils, & pipes, cred pip
tip. fieldcentages,4 quid coven dy shipper. § coo boxes. 1000 wa, $00 needles
and rings, cotton hal, disinfectants, and ys haterforspsimen storage for 3 specimen
colction sublotal ofS17.000. Lastly, pop computers (or the EHA program assistant nd fied| Deleted: rmbtporcm
itifor pret coonmtion a 8,14 cach (S50 requested). Tota amount for ear | SS diy Seve!oe
Supplies is \77.300. Pokoradunre $3560rp weanSon
Stine: Deletes 50

decom prof in olds ring sping of SITS urn region ra
Hacorey ck 47kcS id Paki) Fond Ac ah, 3.6 pt pc a
ed(S600 repented
ADPComputing Services
Adatabaseandwesc wil bedeveloped (Year 1)and maintained(Years 20Y2) 0 promote
regional information sharing. The detabase (S000 requested fn Ye or development and oeeseis
hosing), wich wil olect and sor specimen and ecologic at from sh field. and laboratory
and ex real daa, wil be iiegrated nto Focal Alliance's One Heald daabase piaform.
iiton op ofan existing dtabus fo ourCBPRift Valley Fev projet i South Afica
currently Supported by DTRA. Consultancy meetings ns calls with daa scientists fom he
SEABCRU projet snd othe global bat pirtoces will be hed in Year | to cose tht the WAB.
Net database is but 1 be corpse wilh othe regional bat neswork datasets. Funds are
request doslap A.Nr speci ess plato trough sr eviews aboot data
olltion needs and prsfrsnces, coding. develop,ad singofthe GULfo users. rogram,
tabs and caso APL for inking dtabens. Fess forcsablishing datahosting sevice on
the Amazon Cloud Services are included for the arabe completion. Th website (SZ0000
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requested in Year 1) wil be developed 10 providespace fo iarof nfo on eonal
ad motional scenic vents snd infomation prom wile cons] ngage in he
etwrk nd One Heal capac bulding. The website will 150 provi ounfodcusion
and hostingofwebinars snore Gaining sources. orl sont or Year |Comper Series s S000. bute s
Publication Costs. We Fave budget funds orone operscces peer-review publictionto
beproduced in Year | 51.800 reused in Yeo
Subawads. Foue subswrds se plsnned or Yes (521.0010 the Royal Scien Society in Deed 20
Jordan, 523,50 othe Lugar Center in Georgi, 527 30 10 the Bogavict Universi in orice 1
Turkey. 110 othe UniverofVteimry& Ania Sieces Lore Pekin in Dette iePisa)Thesesubswords wil Support Fd specie collection, sora MEpraton or he pues)
Coromairus sty 0 valite coroners sey and gin preliminary singofspecies foi
ndgente Baeodingofbt specie. Th horses are both heh performing snd ve ore
Song met in semgtheniog hi capaciyfo bt discs cology aca Their budge Susser:
Tas oh Gtmined tb Frand rssanabe bas o compare cos of boosie nthe kd
region. Dele proved the abiard budgetos eatis fo
dinerCons Weare guest he Fderly-agresd indirect con of35. om all ect cows. Bele 3
We have applic hs IC rte only te rst S25000 of he subeoncs valued ver S25.000
ps. ot including equipment pursed or 55.00. Total Ecoteath Alanse budgeted

| indirect cost or V1:S225, [rm
Ecotlealth Alliance (EHA): V2
PY Satay. Al sic srercsby7 .. dus othe ih ostofig nase in New
York Cry Pl Olval. PAD vl cont 3 marth 210 overs he resessh ree and

1 suppor the nossess (81.5540 eqs) In Year2. PL Ofsl will cour snd Dette 1.50
Hie wih he esearch participants ls the Organization of he anal worksop cd provide
Waning opps, Hp: Cpucity scmrus andny sing picis wits
wrkpuns. sds and nono roges wih wrk putas on fd ad sbortory
procsniyopment alloc snd och progres wih delivery, ify‘dons laboratories forparticipation idsr approval, provedeon ntl dst
lysis nd eprecton and coordinate ss reports He wil vue rot pr TACUC
“pias a subd ad aspenparr ounces. wellmitsUS.bused
IACUC He will work wih Co-Pl Karsh, DVM to deny addons networkparcpancs and|main senelicach sat, SseedCor Kiofo beac
mond in ¥2 (571.16 1 requested he will provide adios] me in-kind 2.3 chic Delces 1.50
advisora needed for he success of the projet. CoP Karsh will provepresentations and
6 sing at he aml wrkhop, ic an potsdv rescarch Gai. and provide
informal pee eve of poser nd Scieific plications fey ar prepared. Dr. Kare will
lb provide Finks a esd to exer len:argon cling WHO, IUCN and OIE.
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Other Personne. Key Personnel (KP) Epstein, DVL MPH. wil commit moth in Y2 0 he | ete
project (510115 requested. KP Eatin willcomictosengthn he Sceific Advisory | Deeadi e517
Bods involve for he proce’ secs, us well providenk the UC Bt
Special Group and One est Alliance ofSouth Asis pricipants and Mise of esth
conus in Palsan He will eres key ior for discs ceologyivestgtion, in
partir in desloping and refining roots for sample. epdernologicl ds desi, 3nd
Tcernctry methods. A program assistant wi comm 12 months in V2 0 st with daly
ogists nd program Ruppert for fe etwork's aisnance snd sevancement (3 113 Deletes
reueied)The program stan will dP Oial with communication amon
Colborrs, rive engfor the anal werkahop sd emi meetings. Ging
Coene.gfhe vents agefo 1hnewark bie. dali and ormatig
Componentsofhe capaci sessment. proceing cotsand imbues, ordering of
Suppes, a oete related 0 he project nec. A fiedSeems ceinaan wi
Comnit12 month 5 21inin<ounry personel. to assist with specimen collection in theTek with acl pares, nd sendidzstion of samplingpotocls (3110s requested). | Deed sao
Fringe Benes. Fringe bones aecaleuteda 31.3% of bus sry for Pls. Ks, and the
other personnel (rogram asian ad field sient)
Trav
Incmatonal tral
Annual Workshop: Ancona workshop is planned in V2 0 provid eons networking.
iri, 3nd oezation of ear question snd Sharingofrescarch ins, loins dts

ba pie ditions snd primi ndings fom CoV srecning. AS day meetin
plaid(3days ofring, nd 2 dav ofda ning analy) In Year2 he mecoct
is tewatively panned for This, Georgia (nlized meeting cation will dependent on
Specilic amis proites and agin wih sini pack ding oppor cs)
Network purtciputs (23 pee cory will be nied for§ igs. The Sierng Commis (lis
he Fk cen)will iy or 7 Goa allow Tooneay pre-and anc doy pos workshop
condition. Travel cont ar timated sa vere ofS080 fot rion! network participants
Qa)and $95 or Scring Commies ies ( vl, reveig ron he US.
Sd 1K)plus $200 perper round amar 611015c0141 Fc Phhis will
ob ectedfor heparticipants om Georgi, Hotelctimatdt$147per ight, 54 nightly| Deed: 0
Hoe anes nd ee. andS100perdies. An esumated pe participant cost 52.52 for brtce 22
vegions members and $3.0 fore StringCommieaia. 11 lun 01 frre
STN or Acs] Wor Hn Mr ha Work nt st Bcd or S1S000 fom
Sor vemaerental $5,000 for do sorry iH), 30d SS000 for poser printing so (20 | pee
ostrsaici.Th cost Y2isrid hilaccommo ional priipn (02| eed
Torath networkstow (8112.78 requested 1 Yea2fo the sual meetin). | odes
Fikd Scent Travel: un rc budget fo rave foRed scientist in connty ists. Tis wil| Daetada
allow the Ted simi 0 ei coun personnel and provide experise and nderdization of uid 0Smpling methods across. The Fcsient eds nd enhof say will vary per
County. Travel funds re budge for $2010) pe rip (5.200 sere, 20 Lr S300| beled
round varspurtation, $500 accommodstion, $500 fo). 3 county ists ars ham for V2,| leedsRnoo8.0 Tor lo EIS 1 ih cen Couns.vl| Deed che
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fn ip il 0 oc mediv-engagement countries prospectively Amen, Azerbaijan, Iq.
and Suds Arabia (16,30 requested in Year 2. orate
Subjeet Matter Expert Trove: Funds are budgeted fo travel forsubjest mater cxpers (SMES) to Deleted ooo
provide capacity building supporto the network, SME needs will be determined bascd on he Deleted:x
capacity building assesment, specific goals ofthe workshops. nd he specific research
questions SMES may be from the Siering Commitoexterna experts. Travel fonds are
dered forer: SMES at an timated$2.0)per ip (1.200 afar, S200 11 cx $300 etd
round ransporttion S500 accommodation. $500 10d) 1 ca 2 1p ors buted or | NIL led: 40
Vio ome Hod ki Paka, Teekay and our medion gageconics. 13 vie
ac eonsl Labcstons sed 2 SVE Unio he nl Work (S27.000 pequested in Year Deleted 0000
2)
Rescareh Gxchange Travel: Funds ae budgeted for extended stays in gional ub laboratoricsor
extemal reference laboratories for hands-on raining on diagnostic techniques, oro fad visit
by invited experts fo provi capacity bilding guidance to abortory staff. Funding i requested

| for x neswork individuals for two weeks each, budseted 1 5.501 exch. estimated as S1.100 oseted 3313
per flighs, $300 for ground tcnsportation, S700 for pe diem (550d).$1200 ging and

11870 vis fc (500 requested is Yee 2). Deleted 1
Local travel inNon:High Easement Network Countries: Funds are budgeted in V2 for focal Deleted: 200
rari for fc work in fou non-high eget nctwork courts proved foparticipte in
Specimen sampling. SS000 is deed per mediun-engagement county. include

| accommodation ($300). per diem food sllocations ($3003. and in-country transport (67) per Deleced:
pesson for threein couriry fcld personnel on one sampling tri. This wal catalyze fe research
actvites, and intends 0 provide exibly based on te specific ypheses generated by the
network (520.000isbudgeted i Year 2). Local tavel for sampling exerss in high-engagenen:
counris i included in subaward hues and budge usiicaions
US. Domestic Teel
In Yur2wearebudgeting S800 forP Ola to sited the DIRA Annual Technical Review
meeting in Northem Virginia ($530 iorS130/might hotelx5d- $1004 foodx Sd $100
or round tani). Key Personnel Aamo willshobeinvited to and to ls more shot
the grant reviewproses and presen: her rescarch ude te network's support, with $2501 oteted: 210
budgeid for her tendance (S1.350 airfare +2001 1 ns fee S130 ght hotel x +
$100day fod x 30 $100 for tram) (8.4.00 rested in Year2). Oecd: 4410

| Gtr pero,
Materials and Supplies
We will strive to arganize blk purchasing discounts where possible 10 maximize acces to
supplies for field work.
A total of $65,000 is requested or supplies in Year 2. This includes onl supplies needed to Delta
maintain research nthe4 high- engagement countries. fr 11 cl cio durin ld ork,
and for CoV and ba: survey research projects and lined specimen collection in an adsional
four medium-engagement countries rom he region, Suppliesfo sfe ollcton of specimens
rom bats and personal protceive cquipmen: (PPE) include: 600 tek suis, 700 N95 masks.2
Powered Air Purifying Respirators (PAPRs).§ replacement ies or PAPRs, 4000 nite gloves
ofvarious sizes, nd 16 fce shics or PPE sublotal ofS10.700. Supplies for scalogica!
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Surveys and bat capture include: 50addtons] mist nes,§ Har taps, 12ist ret collapsible
poles. $00 ch bot bags. 16 Peso sprigses,§calipers, § lanterns, §scopes,4SM3
echolocationrecordingdevices with microphones, softwarefor echolocation cll analysis or 4
ounics,and8GPS unis or fed equipment subtotalof 29.700. Supplics for collection.
Storage, and transportof specimens from bats nce: 12000cryovils,§pipet. fred
pipet ps,2 fed censuses,4 guid ingen dry shippers. & cool boxes, 2000 swabs, 1000
edles and ying, coton bls, disinfectants. snd lysis bus for specimen song ors
Specimen collection subtotalof$24,600. Total amountfo Yes 2 Spice 1s 65,000 Dole1pne

tipping roti hesbmgTecoma proper cin soldi ding Siping of gins un ood Jra.
Taioi kd 1c (Tuk. Patan, pas Kn Hn Cnet countriesfo ner Sina on
Ta S00 pr spn(SER rigs od Deleted x1
ADP/Computing Services
he database and website willbe maintained in V2 1 promote regional information sharing.
User experincetestingwillbe conducted The mal meeting will provide sn opportu for
futher caining on he database and generating additional ideasfor content on the website. The
dtabas GUI and wer coc will be refined. Any problems denied withthedatabase wil
becorrected by FeoHealth Aliance programmers tha wil dedicat necescaryim durin Year2
10 i outstanding sues. Daa hosting snd services un he Amazon Cloud services will be
mainained ($15,000 requested fo improving he database an testing interoperability wih
her regional at and disease datshses and hostingth daiabase and $5,000 for te website
maintenance inYear 2). Tora amountfo Year2 Comper services is 10000.
Publication Cost. We have bude funds for two open-access peer. eviews publication to
beproduced in Year 2 (53.600 i requested in esr 2).
Subawards. Four subawards are planned for Year2 (566.500 10th Royal Sienific Socicty in
Jordin,S 75408 he K. Luger Center in Georgi, $26.07 to Bogacie University in Turkey, | eed: 0
and $21,530 0 the University of Veterinary & Animal Sciences, Lahore-Pakistan in Delete: 107
Pakistan).Thesubawards for RSS and R. Lugar Centerwill suppor peciren collectionby orletd: 15350
Isboratory members, disgnostic screening or the Corunavicus study. and genetic barcoding. este
analysisofbat specimens. Th laboratoriesare both highly performing and have strong meres
in stvngthening their capi for batdisse cology and Coronavins research. Ther budgets
eve been deermined 10 be fr and reasonable based 1 comparable costsof sboratoris nthe
region. The subawards for Bogie Unisersity and UVAS, Lahore will support dork efforts
‘andproperspecimen storage. Details provided in the subawardbadge usiicarons.
Indirset Cost. We are requesting the federly-sgrscd indie cost of 35.4% onall diet costs.
We hase applied this IC ate to he remaining first $25,000ofthe four subawards, aot
including equipment purchased for 555,000. EcoMealth Alliance budgeted indirect costs for
2: 214301, | elec marae

EcoMealth Alliance (EHA): V3
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PI Salary. Al sli are increasedby $%a. duet the exceptionally high cost of ving
increas in New York Cty. P) Oval, PHD wil commit 3 months in Y3tooversee the research

| project and support the network's succes (532159. s requested). In Year 3. PL Ofival will Oecd
Coundinate and sie with rescanch partiipans, ead he organization ofhe snus] workshop.
‘and provide mining opportunites. GIpctcapicity sssessment rsuls and identify tvining
Priore with network partners. cide and monitor progress with network pariipants on Ald
and Iaboratony projects. entify cds forcquipment allocation snd rack progress with delivery
‘and fnaize soul reports. He will ensureproper permis ACL eguivalenss are submited and
accepted inpartner counties, a well mantaa US. based JACUC. He wil work with Co-Pl
Karsh. DVM o identity additional network paricipants and mainiainastrong collaborative

| research lator Salary i requested for CoP Kesh fo, month in V3 (5: 042 Js Deas
equestady he will provide ditional im i-Kinda teil disora neededfohe Delete: 170
Success of the proyeet. Co-PI Karesh will provide presentations and lead training ot he sms!
workshop, advise on hyporhesisdriven scare design, and provide informalpec review of
posters and sientic publications as theyare prepa. Dr. Kesh wil aso provide inksas
needed 1extemal relevant organiations including WHO, IUCN and OIE, andadvise on
findings in the contest ofglobal health secur.
Other Personne. KeyPersonnel (KP) Epscin, DVM,MPL will commit| month in Y3 othe Deleted
project (815152 24 requested) KP Epstein will continue 1 strengthen the Scien Advisory Deleted 4594
Boundsinvolvamen for WAB-Net' success, a well a provide hk to he [UC Bat
Specialist Group. He will serve a a key advisor fr disease ecology investigations, in paricuas
in developing and refining protocols for sling, epidemiological ud design and emetry
methods.A program ssisant will omit 12 month in ¥3 1assist with daily logistics and
program supporforthe network's mainienance and advancement ($29.11 3 js requested). The Delete ina¢
program assistantwill id PL Olival with communication among tecollsboratos. rol
arangementsfo the annual workshop and scientific meetings, drafter (.. upd the
vents pag)fortheperkswebsite, racking capacity ssessmes,proccsing conracs nd
reimburses, ordering ofsupplies, ane och dures related toth proc: as needed. A fild
Scintistrernaran will comm12 mon in Y3 to sist with ed ips nd sampling| protocols (593.19° i requested Deleted si
Fringe Benefits. Fringe bensarecaleulteda 313% of bse sly or Ps, KP. and the
other personnel (program assistant and field cents).
Travel.
International Travel
Amal Workshop: An una workshop is planed in Y3 0 provide regional networking.
Training and investigation ofresearch questions and sharin of research findings, including he
Coronas study nd next cps to refine surance sitegy ond ecological Fisk sessment
used on bat distribution data. A 5-day meetin is planned (3 deys of raining. and 2 daysof data
raninglanlysis). In ear3he ming location i tenvatively planed for Istanbul, Turkey
inlized ect location will be dependent on specific taining priorities andalgmen: wih
Scicntific capacity building opportune). Network participants {2-3per country)wilbeinvited
for nights. The Stcering Commitee wil stayfor 7 days (1a alow for ne dey pre- amd one do
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post workshop coordination) Travel costsaeestima atan average of S680 for regions!
network pariipants (2 ravers) and $950 forString Commitee weambers (8 racers.
raving from the U.S and U.K.) pls$200perperson in ground transport 1 3201 or person
as. Fights will notbe needed forthe participants from Turkey. Hote i estimated s
SISOper night, $41.40nightly hotl toes and foes,and$100perdic aes. An satiated per
peticipant cos is 52.322 fo regional members and $3,169for the Seering Comite
ticipants. ie nike lof S92 S220 for ea ths At Woekabe, Oct
a Workus cont blz or S15.000fo swe ent, $5,000fo fied or Isbortory| Deleted wsswiss

Vii). and $5,000 for postr printingcost(20pasens anticipated). Th costs are raed lightly01Y3 10 sccommodatemoreparicipants (34tial) the newworkgrows (517.422 10)is | outed ism
requestedin Vear3 for the anal meeting).
Ficd Scientist Travel: Funds are budgetedfo rave fo field scientist in couney visits. This will
allow the field scenist fo tein ncouny personnel and provide expertise and sandardizaion of
Sampling methods across sts. The fied eitnds and length ofstaywill vary per
country. Travel funds are Budeted for $2.70 per tp (51.200 aiefare, N21 or a ocr $300 oe 0
ound transportation. $500 accommodation S500 fod). Sr country visits re planned for V3,| peleed: igs

These will bet the Fou high chgagement countries, a wel 3s es medio sngigement ued
counries (16.200 requestedin Vear 3. Drleted: om
Subjcet Matter Expert Travel: Funds ae budget for cal fos subict matics capes (SMES) briny
1 provide capacity hd support the network. SME neds will be determined based on the :
opacity bung assesment, th specific goals ofthe workshops. nd he speci esearch
questions. SMES may be from theStceing Comiteoextern exper. Travel fonds are
adgetd forx.SMEs at anestimated$2,14per in(S200 aieare <2 1 vs(5 $300 Deleted:
round ransporttionS500accommodation.$500 10d)Inya + 1re ted or | NIL | Dele:
Vii tcl igh tment comics ad Fo lis agincoc id 2 SMI
She Amma Worksop. (27000 requested inYear3). Oecd 20
Research Exchange Travel: Funds ae budgeted for excended stays i regional hu laboratories or
extemal sefrence sboratorics fur hand-on raining on diagnostic throes,or fd visits
by invited cxperts to provid capacity boiling guidance to sbortory staf. Funding i requested
or five nctwork individu for two weeks cach, budgeted a 3500 cach, timated ss S100 | Dele 131
per fight S300 for ground transportation, S700fo pe diem ($30/day).$1.200 dain. and
S30 vi fees, Iu tw ane-eek exchanges, estimated st 82.450(522.10 requested in Year | Deleted 33
3. Deleted: ss
Loca travel in ron-High Engagement Network Countries: Funds re bgeted in ¥2 for focal ETE
rant for fick work i fou non-high engsgement nctwork counties proved 1 participse in
Specimen sampling. SS000 is tated pes medium engagemen: county.to include
accommodation (3500), per diem food locations (S300), and in-country transport (S307) per | led: 30
person for hicincouriry ficld personnelun one samplingip. This wil catalyze fick escrch
activites and intends 0 provide flexibly based 0 thespecific hypotheses generated by the
network (520.000 is budgeted i Year 3.
US. Domestic Travel
I Year3wearebudgeting S180 fo PLOfial to attend theDTRA Aural Technical Review
necting in Northern Virginia (5530ico-S130might hotelx5d~ S1004ay foodx Sd $100
or ound transi). Key Personnel Unushadze and Sdamonidzs ills be invited 0ated
Iam mar about th grant review process and presen thie rescarch under the network's
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Support,wih 52.540) each budgeted for thelratendance (81100 sirfre + X20 1 a 15x outed 2550
SU30might Hote 5d 1 S100/day ood 5.501 $100 for rai) (5. rues in Year 3). Deleted 0
Other Direct Costs.
Materials and Supplics
We will strive to arganize blk purchasing discounts where possible to maximize acces to
supplies for eld work, and materialsnd supplies that can be purchased locally are
Includedi subaward budgets t the four high-<agagement countries.

| A total of $45,000 is requesied for supplies in Year 3. This includes supplies needed to maintain Deleted: 52
research inthe4 high engagement counties and4 additional uvdium. engagement countries
rom the region. Supplies for af coletin ofspecimens rom bats and personal protective

1 cquipment (PPL ur 113 wicnit and cd -<nacemart countries include:900 eck suits,
900 NOS masks. nd S000 ie lovesofvarious sizes fora PPE sublotal of $10,000.
‘Supplies for ceologica surveys and bt capture incl: aitonal mist nts. harp aps.6 oe: ¢
mist nes colapivle pols, 300 cloth ba:bags, calipers, lanterns, §scopes,6 ditions! oes ¢
Tienses or saftwar for ccholocation cal analysis. and § additions! GPS uni fora field Delete: ©
equipment subtotal o 17.000 Supplics for colection. storsge, and ransport of species a
rombat include: 410) cryoval, 8 pipet. ered pipete ip. 4 eld centrifuges,& liquid th
vitrogen dry shippers. 10 vol boss. 1000swabs,S00needles and syringes, coon Bll,
disinfectants, and ys bff or Specimen storage for 3specimen calecion subtotal of
SINO00 Tota amount for Year3supplies is $45,000 reed 3

Deleted: Tosconserpsc
Sipping SeSe
To wcmrdste pres scien cod-<ain dein Sipof cms nn con-cgioil kanhyBepe
Talbots fick] ste hin abe key. Pakistan, poe Fo dio: cnn Sonea 53100pr pact
Couns, SSNtit (STRred Jere

Deleted 0
ADP/Computing Services
“The database andwebsitewillbe intined in Y-3 to promote regions information sharing
Date hostingand serviceson the Amazon Clo serviceswillbemained (85.000 i guested
for the database and $3,000 or the website mainnance inYear 3). Total amon for car
computer services is S00
Publication Coste We have budgeted fundsfo thre open-access peer-reviewed publications
Comoincmational andone ocalmationalto be produced in Year3(35.400 fs resid in Year
3.
Subawards. Four subsards rs planned for Year3 (S88.500 10 the Royal Scientific Society in
Jorden, 99308 to the R_ Lugar Center in Georgia. 19.800 t Bogazic Unvessiy in Turkey.
and 17.250 to the Universityof Veterinary & Animal Sciences, Lahore Pakistan in Pokison).
“Thesubmvards to RSS and the R. Lugar Center wil support specimen collection by Isbortory
mcabers and digi sreening for th Coronavinas study. Th iboratoics are bo highly
performing and have strong intrest in sitcnghening her capacityfo bat discs cology and
‘Coronavirus research. Thi budget have been determined 1 be fi and ressonsble bison
comparable costs oflaboratories i the region. The subawards to Bogazics University nd

10



Understanding the Risk of Bat-Borne Zaanotic Disase Emergence in Western Aa
biz Kevin),Oliva]

(CBEP -Thrust Area , CC WMD
VAS, Lahore will support fedwork efforts nd prope specimen storage. Detprovided n
the subwand budget sification.
Indirect Costs. We are requesting the federally-agreed indirect costof 35.4% on all
direct costs. Thi 1C was nat applied 0 the subawards after exceeding S250. Total
Fentealth Alliance budgeted indirect costs for V3: $204.374 | pee wisn

EcoHealth Alliance (EHA): OY1
PISalary. Al salaries are increased by $%a.due10the exceptionally high costofvin
increas in New York City. P| Oval,PHD wil commit 3 months i OY 0 oversee he projet
and suport the network's Success 530.112 Yj requested). In OY. PL Olivl will coordinate | Deleted: 472875
“and ine withthe network participant, lead 0organiationof the annual workshop and
provide tri OpPOTRIEE, IGEISt Capacity assesment rus and dest tuning
Priorities with network pariers, de and ono progress with network paricinants on eld
and laboratory project. intify nus for squipmen: allocationrd rac progress with delivery,
‘advise 0 pronation1d next eps ofanalysesand nerprEatonof results, and coorinste
“annual reports. Hewill ensurepropepenis IACUC equivalents rs submited snd accepted in

pirtner countries. x well maintain U.S based IACUC. He will work with Co-Pl Karesh. DVM
10 density aditionsl network participants and maint stron <ollsboratve rescarch platform,
Salary is requescdforCo-PI Raresfor monthin OV (S70. is requested he will | Deletes
provide ddiional ime in-Aind4 technical advisor as neededfo the success of the project, [rome
CoP Kaneswill provid presentationsand Jad tani a: he amas] workshop. advise on
hypoihesie.drivenresearch design. and provide informs! peer-reviewofposers and scientific
publicationshey are prepared. Dr. Karsh will ko provid fk 3s nde to externa!
relevant organizations including WHO, IUCN and OIE.
Other Personne. Key Personnel (KP) Epc, DVM. MPH. wil commit) orth in OV tthe| Deleted 05
project (8 i requested). KP Epic will continue to sirngthen the Scientific Advisory | Deleted 31
Bosrd's involvement for WAB-Net's success,a well as provide ik to he ILC Bat
Speciais Group. He wil servea key advisor for disease ecology ivesigaions, in paricuas
indeveloping snd refining protocols for sampling. cpamological dy design, and elem
mths. A program sistant will commit 12 months in OY to asist with diy logistics and
program suppor for he network's maintenanceand advancement (8°14 4s resid). The| Ontred 350
program assistant ill id PL Olial with communication among hecollaborators, rel
arangementsfo the annual workshop and scientific meetings, Graf content (upd the
ens page) for the news website, dafling nd formatting components of {x capacitysessment, processingcontactand reimbursement, orderingof applies. nd other duties
elt oth projet us node. Amaser evel deta ant statistician will som 3 montis
Will implement mathematica] models and satisica validation ofal analyses (517.500
requested).
Fringe Benefits. Fringe benefitsarcalculatedas31.3%ofbase sry for Ps, KPs, and the
her personnel (progam asisant and ied seins).
Travel.
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International Trusel
Amal Workshop: An amma] workshop is pln in OY1 to provid rons! coworking.
raining, and insesigaion ofrescarch questions and sharingof escarch figs. A Sdn
meeting is planned (3 days of ning. nd2sysofdts Uaining/analysis). The fralized
mecing locaton willb dependent on specific ing protic and alignment with scinific
Capacity building opportunities. Cows ximted using verge tsvel 10 high-cngsgement
countries in te region base on Years 1-3. Network participants (2-3 pe country) wilbsinvited
Tor nights. The Steering Commie will say or 7 days (0 allow for ane day pre- and one day
ostwerkshop coordination). Travelcostsar estimated at an average of S680 (0 regional
network pariipanis (27 travelers) and $950 orSteering Comuniee members (7 ravers.

| rae fromthe U.S. anc UK )plS200per person in sro tsnsport 1] 2011: (c-
Fights will not be needed for the participants rom Georgia, Hotel iscstmated at $150 pa nih.
$41.40 nigh hotel taxes and fees, nd S100perdiem rates. An estimated pee paricipan: cos is
£7.57" for regional members amd 5.4 for theSteering Comune paiipan'. [1 lids Deleted 3
ota of SOSA Sor travelto And Worbhop. Chr Anncal Workshop conteans oe 3160
dad or $15,000orvenue renal, 5.000 forfedor aboratory visi), and $5.000 for Deleted: henie
post pringcosts(20 posters anicipaic). Th costs are ris sigh 1» OY 0

| Accommodate addtional network paricipants(3 otal) he etwork grows (51320144 41 is ued TE
ecuesd in Year OY1 forthe annus] mecting).
SubjectMatterExpert Travel Funds ae here for travel for subject mater experts (SMF)
10 provide capacity buiing support 0th network. SME neds wil be detervined based on the
capaci bulding assessment, Use specific goals of th workshops,and he specific research
questions. SME may be from the SieringCommito exerna experts. Travel fonds are
Bodeeid for tc SMEs at an cstimated 52.7, per np (51.200 iran, ~20 i cc $300 Deleted: on
round transportation, S500 ccormmodation, S00 food) fn OY© 113» vated For | MIE regan
VAIOSE ih ascent coum and fou mi enssgement cies, id SIL
10h nal Workshop (S270 requested in OV). oelesed: 20t00
Rescarch Exchang Travel: Funds are budgeted for extended stays in ions] ub laboratoriesor
extemal scfercnce laboratories for hands-on tring on di9gnostc tshques. oro ind visits
Tyinvited experts 1 provide capacity biking guidance to sborory stall. Funding is requested
| forfive network individufor two weeks cach, bdgered at 83.501 cach, stimaiedas $1100. Deeced 30

pee ght $300for round tansportation, S700 for pe diem ($30day),$1,200 kodging. and
$30, vss fos, plus two aneweek exchanges ima a 32.451 (S220 requested in Deed: 1ov) etd: ns
Lov travel in Non-High Engagemen: Newwork Counties: Funds ne budgeted in 2 foc local oles 200
ean for fed work i Tour non high engsgement network counires pproved 10 prtiipse
specimen sampling. 5.000 isbudzeiedpermedium gemen county. 10 include

| accommodation ($300). pediemfoodallocations ($3003, and in-country transport ($367) per Deleted: 150
personfo ree in-country eld personnel ononesampling rip. This will catalyze fied fesarch
activites. and intends 0 provide flexibly bas on th specific ypatheses gencrted by the
network (820.000 is budgeted in OY1).
U5. Dometic Travel
1301 we arebudueting $1,800 cach fo PI Olivl nd th Progra Assistant 0 sind the
DIRA Annual Technical Review meeting in Norther Virgins (950 sifu | $130ight hotel
5d S100 foodx 54 $100 for ground transi) (83.600 requested in OY 1)
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Other Dic Costs.
Materials and Supplies
We will strive to arganize bulk purchasing discounts where possible to maximize acces to
supplies for eld work, and materials 1d supplies that can be purchased locally are
included in subaward budgets to the four high-engagement countries,
A total of$30.900 is requested fo supplies in Option Year1 Thi includes supplies eeded 0 | Deca sustn
mains research in th Fou high-cgagement counties snd sional mdan-cngagernant
Cours from the region. Suppliesfo safe collection of specimens from bts nd persons!

protective equipment (PE inlode:60 tye suis. 500 N9S masks. 22 replacement PAR
filters for maintenance. and 4000 nile gloves ofvarious sizes for3PPE sublofal ofS11500
Supplies fo ccologicl surveys and hat capture needed a replace equipment nclce. 50
“addional mist nes, 6mist net collapsible pole. und 400cloth bat bags forfed equipment
Subtotalof $5,800 Suppliesfocollection, storage, and anspor: of species from bois
include: 12000 ryovials, fier pipet ps, 2000 swabs, 1000 needles and syringes, coton
balls, diinectants, and isis bufferfo specimen sorsge fora specimen collection sbloral of
SI8.000. Oe compote for EIA datsandysttatisican or snalyscs and isk modelinga1
1900. Total amount for Option Year1 supplies i $36.10. oeteds
Sting SELLS
Tecoma prope pci collin ding Siping of gins un cogil lubsousoteTok
Tl, Se thes. abi, li BeBT SE)ar Com rime $1108prmt
Ta N30 pr spn SES rgd Sixend

Deleted: cuin
ADP/Computing Services
The database and website wil be maintained in OY to promate sional information sharin.
Dat hosting and scevices on the Amazon Clo servis will be mained (85.000 fs quested
for the daabese and $3,000 orthewebsite maintenance n OY. Total amount fr OY 1
computer services is S00

Publication Costs. We have budget fundsfo hr (wo international and one
aionaltgional) ope accespeer.reviewed pablications 0 be produced in Option Year |
(55.400 requesed in OV).
Subawards. Four subawards are planned for OY 1 (559.210 the Rol Scientific Society in
Jordin, and 599.308 0 he Lugar Center in Georgia.$ 19.800 Bugacie University in
Turkey, and $17.50 othe UniversityofVeterinary& Avimal Siences, Lahore n Pakistan). | Deleted 17350
These subawardswill support specimen collectionby Iabortory members and diagnostic
Sctcningfo theCoronavirus studs. The lborutoric are both highly performing and have strong
{ateest m seengthening thes capacity for bat disease ecology and Coronsvins research. Theis
badges have been detenmined 0 befairand easonabic ased on comparable coss of
laboratories in the region. Detik provided n the subavardbudge ustificasons
Indireet Cost. Wear requesting the fedally-agred indir cot of35.4% onal diet costs
he IC rate i ot pplicd to subawards for OY 1. oralEcolleah Allie budge indirect
costs for OY 1: S100. 60, | overeat nin
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Ecallalth Alliance (EIA): OY2
PE Salary. All sresr creasedbySp. due othe sxceponsl igh cos of ingincase in NowYork Cry. Ola, POwill omit months OY2 lo ovrsce the prj| ad sport he networks Biss (S54. requested) In OV2, PI Oliva will conde Deletes ts 19
dewilh the networkpitipat, ed ie nga ation of he anal workshop snd
FOVngOpprLs, Epc capacityssnsls ad ently ning
rites wih eink artaes, ude and mono gE with ner ations on cid
nd Tsboratoryprs. ests forpment locaton snd ack progress wih elcry.
deity addons bora For prscistion nd scur approval. nd annual reports. He wil
encare proper permNIACUC equivalents ae ube and accepied 1 partir counts, a5
well marian US. bosed IACUC. He wil work with Co-I Karsh, DVN 10 deni
dons neoworkpar panis and nanSncollaborate seh itor. Saris

1 reeseforConPI Kare for. moni in OV2 (7.15 request he willpov besa
Sionl time ind55 ech) ovisor 2 edad fr he sucess fe projet. CPL Dues rc
Karsh will provid presario sd ed ning st hc anual workshop. vin on
Tpocsis.driven scar design, nd provide for es revi ofpostr nd seni
blictonsi hey ae prepared. Dr. Karsh will ls provide ks esd 0 extent
Teevan rganizsions including WHO. LC and OIF

| QtrrsaKe ere 0pcDO WPLlt in OV 0c Doss
Oct (41: frequen KP Ee will coninwe t rengihen he Senile Advory Deed +061
Bours imavcmnt for WAB-Nets succes. a wel a provid hr fo he UCI at
Special Grou. He will ers a3 key sorfo kes sclogy nesiatons, in parce
i developing ad iin: pcos or Sampling epidemiologic ud deg, nd emery
incthods.A program ssstant will oni 12 most inOY20asst with dal ogists ndrogram support orfhRIWOrk's menace and sdvaneement (5.11118 reqs The Deed 146130
rogram assistant will id 1 Oliva wit communication among hecolsborsors. vel
Smingements fo he anual workshop and siiees,rin content (cui he
vets pa Tor ths nmok's webs,rfng and Comat components of copacly
cst, processing comets andcmb.orderingof upplics, and oh des
etd fo the projec 5 ned A misters evel data anastasia wil commit 1.5 months
will plement mathratcs model snd stsica alton of ofl sales (S1S373 is
evened
Fringe Benefits. Fringe bens ae cleultd a 31.3% ofbas sary for Pl, KP,and the
oerpersonnel (program sean nd eld sient).
Travel.
International Trane
na Workshop: An esl workshops planted in V2 to povide regions networkin.
ining, and iestgation of rescarh gusto and sharingofrescarch ins, lingvi
rikays Special oc fhe woknop will be os ssn: ofthe seas etwork and
intcrpreation ofik ana rau, The OY.mectingwill soprovide al cv tion nd
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nection fo ure copciy uid, a well a gnerstionofparispant ed yporhesis
ncn os uur een rsa and workshop un grant wring and dein Fre
nding strc for network meters A 5. nctng panic (3 dys of ing a 2
yost ringnyo 13 V2 he meting location is ily panned Fr 01s,Geary (Tzect oonwill depen: om specie ming pions 150
alignment wih siete capciy ding oppartanis) Network pariciponts (2-3 percome)
il vied or 3 nigh. The String Commitee wil ay for 7 days0low foroneday
re-dodaypostworkshep conrdinarion). Travel cos are cstnated a a averse of S80
Tor eons) network participants (0 river) and $950 for Scering Comics members(3
veers. eel Form de US. ad UK) pis S200 per person inground rst an 20
1 era cc Flights will ot e eeded forthepariipantsomGoons. Hote
timated $180pe igh, $1.40 igh hotel xsad fs and 100per derincss. Anestimatedprortcpant 0s: $2. fo regions]member nd $6) fo te Secting orice:
Comite porcipant. To el al of WS. for incl the Anal Wowk ba, beled 10
Cher A rkcs ltd $15,000 forvenuerel 5.000 for Fedor pooner
Iaboratry isis). ad 55.000 for postr pining costs (20 postersacd 43120044Js NT
requested in OY: forte kml sin. aSubjectMateFaper Tel: Funds ae deted for rave for sje mater experts SMES) 08s cw bins
Wo provid capacitybioppor work. SME nds willbe trina uscd on he Parkinmah ahrs
Capacity bing examen.th specie golofhe workshop, 2d he spc research Dees msi
quons. SMES maybe fom theStringCommies o xtra exerts. vel finds a
Budgetedfor SMES at an stoned1 per i(51.200 fre 20) 1 a cv $300 pets
round ranspoiation,300accommodation,S500 food) 1 O32 15a ted Fo | SVE| ot0
Li Cal ih cna ment comic out lcs CHEE contre, and 2 S01
as Ansa Wkly (57.0 requested n OY2). Dots om
Research Exchange Travel: Funds ine budget for extended steys in rion] ub abortris or
external reference oratoriesfor hand on ning ongOS EEhGUCSor 0 od is
by invited expert 0 provide capacity bung gdnce bo sbostory all Funding i requestedforseven two idafo tw eck och, bet at 531cach. ctitedcs | Osea 101
S110 por igh $300 for ground arsoraion, S700 frp dic(5501y, $1200 odin.
ani $0 in i fc,plus oneweek xchange, timated 317 £40(57.04 requested in | Deletes
ova) Dees is
Local travel in Nor Engagement Network Cour: o funds rs bdgeted for os! Dulce
iron fedwork non gh engagement network coun in onYear pete
Fjct niin Mating Eun sr bet for Key Person pisat esRegional Lis 0vit EHA headquarters 3d chp. 1)1 01h pO, vs 05| eae
rticlan dv peck 0 slandhnnal ing.
Estioutedus$1400per gh, S300forground rasportton,4 1.11 cc, 3500p dic
(1004s). $1000 for accnocatonfo KP fron Cora (2. Participants) and Jordon. |
1)(1020 total requested) Delco
US Domestic Trl
1 OY2 were bdting $3800fo P Olvalandth program ssisant sted the DIA
Rol Techical Revkow ein 1 Norther Vii, (GSDsis + 5130 mght hot] x5d +
ST0D ay fod 54 $100 for snd ams) 53500 sed1 OV2)
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Othe Diet Cots.Miterah and Supplies
Weilstie to organic bulk purchasing discounts where possible 0 masimive secs 10
suppliesfo fieldwork. and meritsand supplies hat can be purchased local are
inched in subaward budgets t he four Wihcngagement contre
toil af STRADD  rqueted fr Supple in Option Year2. Thi ncades ited mane

oF spplcs nade 10 comple ear on charles corny nd eulogia ok
Teco for bt zens cncrence i ou ighcrgsgementcountries and dion)lied
emiagemen counties roh gon. Supple or et colsfspecimens om ht sd
Personal protciv equpmen: (PPE) cage: 200 ye sits, 400 X93 mack, an1000 mile
loveofvarious5fo PPE subttal f $3,100. No suppliesfo slo]suveysand ht
Capon sr eqns OY. Suppl fr collin, ore, sd spor ofspecimens om
ts cue: 2000sryovals, ered pipe ip, 1000)swab, cots bl, dint, 23d
Ii buff fo specimen sorsfor apecimen colcton subltaof SS.00. For te inl Drie: Tomben
Ser total $1300 is requested{o capi bullding i partner countries ere SS
Sonnac network support and sucess. Two bo ill cv S0% contol or anew PCR 35sa
Inaching (57.700 1. Esch ofhe fou Nigh<ogageren counties will Ene S3000 or Fed
aa, pcos 3nd 3 ipfocontin datshse us. Tota amaunt for OptionYear2
Supplies S750. Duss
swipes
To komt pes pec ulin ding Sof a, ng cits

So TSatSRSe
ADP/Computing Services
“The database and Webi wilbs sistind in OY2 to promt regina norwatonsiring
Data Rost and services o the Amazon Closervice will be mined (SS00 5 equced
orth dane nd S00 orsh webu mabe 1 OY3), Ta amon for 0) 2Comptes waives SKI
Publication Casts We hae beta fds for hrs open cess os craton and one
onsbianaly eeriesdco0heprods nOptonYo 2 (5.400
teguincd in OY).
Subamaras, wosubvwards spammed for Opin Yese 2 (39.000 to the Royal Scenic
Society i orca, 25 $37.086 5010 he R. Lugs Center n Georg). hessbwill
Suppo low-upSREEEAoFAA or he Coronas sy 36 ncded.
aeulst o compltui nd vind charctrzation ro bt seers Tet wer ot el
Tn revious ears Th aborsoie ar bh hgh perring snd eve sng ret
Singhening heir copii for bt dscns colo and Corman ecareh. The buts
Re bocGeminia rssonale bacon compara cot of Abarore i he
Tegion. Deki rol he subir bet airs,
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Understanding the Risk of BatBarae Zoonatic Discase Emergence in Western Asia
Pi: Kevin J. Ola

CREP ~Thrust Area6, CC WAND.
EcoHealth Alliance (EHA): Y1

PI Salary. PL Oil, PAD will commit3 months a. (1-02) 10 overseeth primary research
projec and support he extended Western Asa Bat Resarch Network's (WAB-Net success
(830100 peste in Year 1. In Year 1. PL Olival will coordinate and lisse with he research | Deleted: 3510
participants 1 design and sunch he project, esd th organization of the annual workshop and
provide tainingopportunities. cad developmen: ofthe capacity ssscssment and work wihlo
portrs on ts iting. ide ndmoroprogss with network paricipants on cd projects.
denity neds for equipment: allocation rd ric progress with delivery, dentlyadditoral
Taboratories for paricipation and secure approval, and annual reports. He will ene proper
Permit TACUC equivalents ae submited and accepted inpartner counties, as well mainain3
US based IACUC. hewill work with Co-P! Karesh, DVM to identify addional nctwork
participants. Salary is requested forCo-PI Kareshfor 0.8 month pa. (V1-0V2) (510.16 in | Deleted: 1
Year 11: be will provide additions! im n-Kid s- echnical advisor 3s nde for he success oles: 0
Of the proyect. Co-PI Karesh will provide presentations and lead rain a the mus] workshop.
advise on hypothesis-driven research design, and provide informal pec.rviewof posers and
Scarfe publications a hey ae prepared. Dr. Katesh will so provid links ss ceded fo
extemal relevant organizations including WHO, ICN and OIE.
Other Personnel. Key Personnel (KP) Epstcin. DVM, MPH, will conan 0.5 mont pa. (Y1-
OV2) 10 he projet (§')4 1. requested in Ye 1). KP Epsicin will b founding memberofhe | Deletes: +
project’ Seni Advisory Board and brings 1S yearsofcxperence in bat veterinary medicine Deleted:
and disease cology. He will creas key adviorfor disease cology invcstigations, in ole 11
particular in developing nd refining protocols for sping, cpidenvological uly dian, and
elemetry methods. Dr. Epsteinis a representative on the IUCN Bit Specialist Group and wil
ure ha the WAB-Net i aligned with IUCN in 1s goals and comsvation si. A program
ascstantwill somni 12 months pa. 0 the project (Y1-0Y2) toasiwith daily logistics 3nd
rogram support for he work's mainiendnce and advancement (54.000 is requeed in Year | Deleed:
1). The program ssstant will id PL Olial with connunicationamongthe sollsborstors ase!
and venue arrangements for the anual workshop and ciemiic meetings, draftingconten: (¢.
updatingthe events page) for the networks websic, dafling nd formatting composi ofhe
capacity assessment, processing contracts and rembursetnnss, ordering of supplies. and other
duties reoted1the project as cds. A ficscientistsetrinarion will comet 1 months oes»
10 heproject Y1-0¥2)0111 1.1 to. 8500 ith specimen collection in he
ld with local partners, and standardization ofsampling prosocols (510,000 is requesed in Year| Deleted
.
Fringe Benefits. Fringe brits ae calculated a 31.3%ofbse salcy For Pls, KP, andthe
other personnel (rogram assistant and Fld scent).
Travel,
Inermational Travel
Annus) Workshop: An annual workshop (Y1-0Y2) is planned0coordinate nd share éaa for
core research activities o haracervecoronavirus diveriy and risk. provide regional
networkin. raining. am refinement ofessarch hypotheses, developmenofprotocols and study

1



Understanding the Risk of BatBorne Zoonatic Discse Emergence in Western Avia
Pi. Kevin, Oat

CBRD Thrust Ara6, CC WAID
designs, andsharin ofsec ndings. A Sy meen is planned (3 dysof ing nd 2
ays of dota rignals). i Year | te ccting location natives pied or Aman,
Jordan he finalized meet oss wil be dependent on specie tring prionsnd
igen with sic ic copay udingoppo ons provided. foral ve can reflct
tote rom ran, Jordan ndar sd tics fo pani pups ough 3
intended rote bot conics in th eon rally). Ntpairs (2-3 pe courte)1 wil vid foe ight. The String Commitee 11 1 1.11 :11 1 il say for7dos.
lo alln or an day pr.3d ne day postcworkshop enardinaton). Travel cots sr esmated
Samara ofS650 for gions eter paints 20 ris) and $95 for Scenic

1 Advisory boundmembers 1-1 (ravelngfom theU.S andUK.lsS200per personi
ound mort, Fights will tb ned for he picts Fo Jordan Ling
Simard ar S157 pernight,$41.50 mgaty hoel ae nd ee, and S100per die ood An
Simatedperparcpant cos $2.23fo reo merhernd $3169fo the Seerng
Comite pricpants 15.000 his se budgeted for see renal, $5.00 fo fie or

1 borstory wsnd$5,000 forposes princosts (20 por sipted (Ss 1 is out0
requested in Yeu| for he sul mecting). oustField Scent Travel Funds ne bugeiedfo travelfo ied scientist country visits,THswil owed»koth Red SAE 1-01 rr. ROLE Cpe anPHAR ett
oF sapling methods across se. Tifedscents needs ad lengthofsay will vay prCounty. Travel dssre budge for21 1 (1 i 48 ra

SR, mb oS Tal TCRVA 1d VE these Delete cn
WII sn sor ic Goonga Jordan, rc od 1 (S100ed Deeg
Yeu 1) outed oxSubject Mater Expert Tove: Funds are budgeted for rel fo subjest mater experts (SMES) gen. oa
rode capacity din suppor 1hnor nd ddion)mgexperia ested eats

Carin the annus worksop, SME nesés will be cermin based on th capaci hing frsementh specie gous of the workshop,ad the specific earch cuesons. SME may
be fromthe Seiniic Advisory Board a exten pers, Trav funds re budeteforcght veh

| SHED OYmiehey SNpL pr goto ty
SE Sie 506 od ($20,000 quested in Year 1) Pikmanpoison)Resear Exchange Travel: Funds re budgeted for extended says in regions hb WBOrstonsof owed
external reference boric Fohdmion diagnst echgcs or fund vis ons
by init experts to provide spect building guidance o boron sft, Fonding s rogues Ceeied 10
forthree network individuals for two weeks each, budgeteda -53.333 each, estimatedas $1,100 we
pe Might, S300 for grou wnsporation, S700 orper dim (5504). $1200 loging. and 33 041s snessms
is ee 510,00 requested i Ves 1 im.

Local tave in oo 1:11 Netw Countries: ods rs budgetfo ol ho de lho
transitorfield work in ics. cut network countries 1 <a | Local travel or Swolven
acnc nhSn Sonne mcd 1 baad bd ad det Te parse

ican, eerc ead
US Damesic Travel emi elasdenganFunds rc gedfo stcndanc tthe DTRA Arua Review mating. in Vest | we sre iai
budzting $1800 for PI Olal 0 sited the DTRA Aneual Techies!Review (8550 stars— iforay ro 87500

| $130/night hotel x Sd | $100/day food x Sd 1 $100 for transit) (S1.800 requested in Year 1). hot ns

oda: w
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Understanding the Risk of BatBarae Zoonatic Discase Emergence in Western Asia
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Other Direct Costs.
Materials ind Supplies
We wil strieto organize bulk purchasing discounts where possible to maximize accesto
supplies for field work. and mairial and supplies hat an be pres ocaly are
included in subaward bude o the four high engagement countris.
A otal of 580.000 i requestfo supplies in Year |. 1s includes supplies for safe collection
ofspecimens rombtsand personal procetive aquipment (PPE) nthe 1 11-0 crn, | Deleted: sco
counties including: 450 tse. suis, 600 NOS masks, § Powered Aie Purifying Respirators
(PAPRS). 32 replace Bikers for PAPRs,4000 ii glovesofvarious sizes, and 16 face
Shields fora PPE subiotalof S6S00. Adsl. wpplis or ccological surveys and hat (otetess
Captus which re dificult pchisentsa theUSwil he procured. and nce: 0 mist
nes, harp ape. 12mist et collpsiblepoles.800 cloth at bags. 16Pesca spring scales,§
calipers.SMSecholocation recording devices with microphones, softwie foechocation cal
alysis for 4 countries, and § GPS wis {or field equipment subtotalof 40.000. Adon. .
upplis for collection, storsge, and ransport ofspecimens from bats include: 4000 ryovils, § | Deleted:
pipes. filtered pipet ips. 4 Gc centrifuges qu nitrogen dry shipper, §col boxes.
1000 swabs, S00 needles ad syringes cotton als, disinfectants, and lysis buffer for speciaien
storage or specimencollection subiotalof S17.000 Toaccommoproperspecimencold
hin during ShippingOf species from cv ot mi ARC TANS 1nd Deletes
010 gional partner bs, 14) ct Ant Js requestedINrequ. Lastly,| eet:sta

Japtopcomputer or 1: CHA program assistant hd 11-4 for project courdinaion at Deletedme
SELS00 Ll (NS 00 quested, Total mount for Year| supplies fs SKE S00. oeleteds
ADP/Computing Services pon
A database and website will be developed (Year1and mainained (Years 2-0V2) to promote ro Hors
regional information sharing. Th database (S000 esuested in Year | for developmentand
oti). which will collet and store specimen and ecological da rom he eld, and sboratory
and est result cot, will b negated ito Ecobalth Alance’s Or Health datas platform
built op ofan existing daabase for our CBEP Rift Vally Fever project in South Africa
curentlysupported byDTRA. Consultancy meetings andcalls with data sents from the
SEABCRL project andother giobl bt pariers wil be held 1 Year| to cnsue tot the WAB-
Net dtabane i bulfo becompatiblewithother regional bat network datasets. Funds sre
reuestd 1 develop the 4B.Nespecific datas platform rough scr eviews bout dota
collection neds nd preferences. coding. development, and esting ofthe GUIfo users. program
iabases and custom API for linking taba. Fees for establishing dats hosing sevies on
the Amazon Cloud Services ae included forthe database completion. Thewebsite (520,000
regent in Year 1) will bedecloped provide spacefosharingofinformation on regions!
and inermarionl scientific events and iformaion 0promo wider regions engagement the
network and One Health capacity building. The websie wil also provide a forum fo discussion
ad hostingposting of webinars andlor the raining resources. Tots emount for Year |
Compu Services is 60.000.
Pblication Coss, Wo has gid Ld fs oe ess pestne al Wat be
he rie in Ye 1 (81S cei Yoo Th
. Deletes:
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Subawards. 0. subawardsareplanned for Yea 15:0. he Ral Scieific Society in Ooltd: Tao

Jordan, $1 30. Lugr Comer in Georgi 1-50 1 he | rs in outed 570Eh ATS tact nat oF Letts A Aa SAG.Li tclin eeie
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Wehave applied hs IC rie 0 only he fr 25000 of he sybconcts vladover S25.0003 de uth hl oC, TotaFoeshhhancehugeindirect
SonorYI S701 ottovv

EcoHealth Alliance (EHA): ¥2 outs sc
Due:

PE Salary. Al sie se creasedby 7 a. du othe ih os of ing creases n New
York City. Pl Oil,PAD will commit 3 month in Y2 t overs th rscrss prc and1 suppor he work's succes (51-11 geste) In Year2, PLOlat wil coordinate ad Doesess
Tao wih he rescarch prin,dhe rgmizsionof he smal workolop and provide
iEpO,GIGcaps sesame: ul and katy iinpris wih
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nly and nterprttion, andchordnte anal 6p, 16 wil omre poppeSIACUC
qualeare submited snd scceped in partnercountries, as wel maaa US. based
TACUC.Hewill work with ConPlKaredh, DVNto deity dion etwork parcipants and
misin son collaborative reser pifom. Salary segues oe CoP Karsh [001 mon V2 (51112 requested:hewil provideaddons ime kind 3 chica] Outedsie
disor5 ned or he sucess ofhe pret CoPI Kare wil provide presraions and
Tend eng at he anos workshop,diobypothess ren scat den, ed provide
inform erred ofpuss sndsicpublicationsa hey a prepared. Dr. Kars will
ls rovke links as ced to Geral relevant organizations el ading WHO. IUCN and OIF.
Other Personne. Key Personnel (KP) Epscn, DVM. MPH, will corait 05mort 0 Y2 10 he

1 roe(55 requested. KPEpi ill continu to venghen ie Seen Advory| Delete:5
Bos nvulmentfor he press’xcs,a well provid lnk othe 1UCH Bi Dette
Specialist Group and One Health Allance of South Asa partipentsndMisty of Hells Due 1contacts i Paaniwillveakey advisor for dice cology vcsganons.
particu in developing snd eine protocols for samp, epidemiological sydeen, nd
{elmer methods A rogram astant will coro 13 marin in v2 14 with day

1 ogists and progr sapport for network's maicnance and advancement(5, 00's oes:
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‘Subject Mate Expert Travel: Funds.re budgetedfo ave for subject matter experts (SMIFS)
0providecapacity buding suppor 1 he network. SME needs wil b demibd on th:
sapacity bul assessment, the specific alsofthe workshops, nd he pes research
Questions. SMESmaybe from he Seeing Commiteeorextemal experts, Travel fs are
budgeted Torcight SMEs a an mated 2.500pr rp 11 1 1°) |
I S13 oh. SSHfou $2008 egquented i Year 3. Somat: rons
Research Exchange Travel Fundsrcbudget or exicnded aysin regione ub aborstorisor
extemal reference orstaie. ohn.rnin on dsgonsic cchaues, or 0 fad vis
by invited xpertstoprovide capscty buildin guidance to aborstory stall Funding is rxsied
for five network individual for two weeks each budeted at -53.313 cach, cstimaed 1$1.00
pee ight, S30 for ground wnsporaion. 3700 or per dim (850day). $1200 ging. a S33
In visa fs, plus wo aneweek exchange, estimated a 1 668 (520,000 quesed 1 Yon3).
Local trove 0c 1-1 nc Network Countries 1 hcct 432I hl ou:
i kd achi 01 SSC GAC ABO WTI 1 | Delt Cog Jn Tok
pec al, NR Tid et EH, SIC ub cde Rdety

id eR tad cr
0S Domestic Travel Outtensusp3) roc
in Year3 wear budgetingSLSOO for PL Olvl to ated the DTRA Ans! Technical Review| ost14Fhwos von cs
meting in Northern Via (5550 irre + S130igh ot x 50 +S 100d food x 045100 crsSOS

for ground trait) Key Person] Uribe and Sidamonidwillsobemidoan to oso hr
Jes ore about the rantreview process and resent hes esearch unde he network's nd li Stsay
Sumport, with $2,350 each budgeted for ther slendance (81.100 aire + SIN mght hotel x d= ntsAEEFung nes
$100day food 54+ $100 fo rans (56,500 equsied in Year 3. me

. hegat nekOtherDirect Cont. Baya,Material and Supplies to
We will tive t organize bulk purchasing discounts where pussibl to asim acces
supplicsforfed ork. ad material and suppic hat can he purchased cals are
includ ubbutto he four ighcogent coaniric
Noaof$2000 1 scqestod or supplies in Year3. This includes suppics nes to mains | Owed+
reseaeh inh 411 <i 1-1connie3nd4dons] engagement couires Outten
frum he region. Supplies for sf ollcio ofspecimensfrom ut sd persona! proecine Odessquipment (PPE)include: 90 36k ais, 900NOS mass, and $000 ie glovesof various Buss
Sac fur PPE sublotal of S10.000. Suppfo ccuogicl surveys andbat copiede40
additional ist nets, harp aps, ist et collapsible poles, 400 lshbatbags.§caliper. §
Tater. scopes, additonal icemes for sofwareforSchoocato cll nei, ind§
additonal GPS nifor eld equipment subltal of22.000 Supp for collection. storage.
nd ransortof specimens from hai nce: 12000 Ses, § piptes, eed piste (,&
kd conriuges,+ uid sitrogen ry shippers. 10cool boss, 1000swabs.S00cdiand
Syringes. cotton bal, distant, andablr foSpecimen storage for spechmen
collection subotal ofS20.000 To secomuroditc popes Specimen old-<ha dri shipingof
Specimens fomnc fk SAEs to portnc abs 117 2 |
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Other Personnel. Key Personne] (KP) sic. DVM. MPH, will commit 0.5mont n OY to
he projec (1.01) requested). KP Epstein will comin to strengthen the Scientific | ous
Advisory Hounds involvement for WAB-Net's success, 3 wel as provide fink o the 1UCH
Bun Specialist Group. Hewillserve as a key visor for discase cology investigations, in
particular in developing and refining protocols for smpling. epidemiological sidy design, snd
Telemetry ethos. A program assistant wil omit 12 months in Ot assist with daily
logistics and program apport for th network mainiensnce and advancemen: (8 11% | Deleted 4a1es
rested). The program sistant wil id PI Olfval with communication amor the
Collhoratos. rel arangementsfo the smal workshop and scientific meetings, dfn
omen: (.& updating he evens age) fur the nework's website, drsfing nd formatting
Somponent of the capacity assessment, processing contracts and reimbursements, ordering of
Supplies. andother dates related 0 the rvjct as needed. \ ir <++1 bo Deletes: flitn
FTA SeFr SL I then dla 3 ii Sonmor OY1 4 ih cd
Maio ofall sn £50500 aid I

Fringe Bencfits. Fringe benefits are calculated a 31.3% of base sly for ls. KP, and the
other personnel (rogram assistant and ld scents). |
Travel.
International Travel
Arnal Workshop: An annual workshop i iam is OY to provide regional networking,
raining. and investigationofrescarch questions and sharingof esearch findings. A 5-day
meeting is planned (3daysof ining. and2daysofdotatrsninganalysis). The alized
meeting locaton will bedependent on specific raining priorities and lment with scienifc
Capacity bulding opporiamcs. Coss estimated Using S\GEage travel 1 11-111. | oder
countries inthe region based on Years 1-3. Network participants (2-3prcounty) willbe invited
for nights. TheScering Commitee wil stay for 7 dos(1 slow for onc day pre-and onc dey
ost. iorkshoncoordination). Tove] cots se estimated tan erage ofS680 for regions]
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Hotel tues and fs, nd $100perdic acs. An simated pee paricipant cos is $2.322 for
regional members and $3,169 or the Sterns Committe participants. $15,000 has heen
budgeted for venue ental, $5,000 fo fedorlaborstory isi) snd $5000 for poste printingcosts (2 posers anticipated). The costs are raised lightly in OV1 to acconmode addtional
work psicpants(34total) as the nctwork grows (114,17 1s requested in YearOY for | Deleted: +
he annual meeting) Deletes»
Subject Matter Eapert Travel: Fundssre budgeted for travel fo subject mater experts SMES) | tates oo
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Niateral and Supplies Eo
We will iinet organize bulk purchasing discounts where possible f maximize access | Foti ndeios
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Reston Pies testy let Hest Scl for PCR and lami PCRsain Foal ofS13360 for espa Senin co). tl, S14.060 equ nOYosortSovin
or ou: "oie Cots, he . Lug ene san instal ovebndeof 4% $1450 Ls. a
pansitioty one

1 Toa Coss 550% 41s rested nOV2. owen
outs

Matched Fund: $5000 lsu sal of ind conto or OY2bsroporaon of shared swing Pr.xnshyACT.higeer soc andFe macines
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CREP Thrust Area 6,CCWMD
Uniscrityof Veterinary & Animal Sciences, Lahore.Pakisian Y1
CollorstarSalary:Xn iMG and solos. ass of tins & il
Seton 100 Paki ll 30 le fd GA ££ dcaofnce

Rin rush ie Sa te 3 Pn Dr NdNS Pr a Hr. aren pst

or, Ad Tae Tol ary spi SSH
MateriaamdSuppl © Vee SOoe al1 plcnes | (Ou

oa Fs yo MeSeoPa 1
BeretsOcos, hl aml 30 oo did in V1 ripe i psd | (Oeetnt 2
NTS e110 1 eile 1d de ocala elcry (Deleted 500 -
RHE a oho ES, dF in tk Line | paee—Pern, 152380 pod vy <

frenDirect Cont Moi ond 5 ot Unit of A hai nl wes {wees :
FE ida SErr Guns

(weesie
Hoth Com ART uct no 1 {oles es(ovtees 1757
atch Fm: S00 th 2 of ind combi oh sr kid
vc het WF. aoe osWdtr td JEU

Wi wl odiin a Td gir
. DeletedancyVon vind
Universityof Veterinary & Animal Sciences,Lahore Pakistan Y2 Statefinied

Saicogadh‘CollaboratorSalary: Deparment of Widife and ology. Universit of Veterinary & Animal Sen toee
Sciences.Labor Pakistan will provide itd capila gion ener ofxeon and
parcipan asefo bat research atvies and specimen collecion in Pasian. Dr. Shahvad Ali
Asistant Professor in Deparment of Wilde and Ecology. ey personnel an he projec, wil
Commit 4 months in Y-210coordinaand lad ied invest tions n Pakistan. Key personnel
laryreqaeied S100.Anal sear of 52400 reedforpostdoc 0 35st fll-me with
fieldwork and projec: activities Toa! salary equesed: $3400
Materia and Supplies: fn Year 2 $9100 requestedtopurse oc fickd suplis ecded |

forbat capture, specimencollection nd storage.and anspor
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Brame asi so, Te spt nTslpain), Tre OrBm00
oddSEE ot co SH od oda) me
eceary ($1030), loval accommodation (S60. and msl (S60) during fieldwork for thee Vom&Amma ene. aTo 788m Hr u

ipetIndirect Cos: Node oss rs esi, Unity ofVery&Avimal Sines, 5m tear
| Lahore-Pakistan will provide in-kind support of$1,32510 cover institutional overhead costs. ulead:Top deaSie

[oe E Sr aa eine
| Total Casts: $< 250 is requested in Year2. pencanst

| MatchedFunds: $3,000calculatedas atotal ofin-kindcontributionfor theyear. In-kind Deleted: Tops sc bred StoneCon.kale 15lesotColehomardam.to al
vrs tn andxn ab dloo imae
Univer of Veterinary &Anim Scenes, Lore Pakistan ¥3 {pve 3
CollaboratorSalary: University of Veterinary & Animal Sciences, Lahore-Pekistan will Sdewa+oe Fe coe 5 eon cane of RnR ah Perr to bt chSeitendpansulin Pukan Ur Shahid A llcomin in v5. Ky
ronnl eryend $1000 Annals of S100 ese Jedc

| full-time with fieldwork and project activities. Totalsalary requested: $3400, Deleted:

| Materists and Supplies: In Yesr 3. $2600 i requestedto local purchase additional fieldreseed ff i cre,pacercll an Sora andrrp.
ral core, hag naanpnd 3. Tri
Badd S329ip som or cot of vhs mil and Td nd ieirE tonoo. aontoTmrtml1350ora otnse
neeCo No nds oss tl, UnivesityofVery& Avi Secs [EEE

1 LaborePakistanwill provide in-kind sport of $1725 to cover institutionaloverhcodcosts ot .
10%). Deleted: 7500
— ves erpea Costs $1750 eesedin Ver iyag a

1 Matched Funds: 90 clculated a 3 fal of indconrution or the eo. Inind beonekale 5mls Cotcoleonardam.of venti
‘university facilities.and existing laband field equipment. {Ouens tu8ies. xiasnd ldep ee
University ofVeterinary& Ant Sciences,Lahore Pasian OVI ous+
Coabartor Satay: Unicity of Veterinary & Anil Sie,Labor kien wil
iFl opty 5 eon cons of hens and on eobt rch
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activitiesandspecimen cllction in Pakistan. Dr Shad Alf will commit4vhsin V1
Key prsomil lr ques SI000 Ania uary of HOD rues for pot.dos 1 55t
hme with ewok and projet EAs. Total lary reguested S300
Materials and Supplies: [n OY1. $2600 is requested to purchase additional local ficld supplics |
esd for bt cptaes spin collection nd oe, ad ams
“Frat in ary bd spin cen offe wih uch so: pad ¥3 Ties
ered 0net 8 oeof ics elo Teh od 0 Tet
onary (S050, oa ccomunion (SOR). and cal ASOog mor for drrm 511.39 sil, {eed ses ri
Indirect Costs; No indirect costs are requested. University af Veterinary & Animal Sciences, nk ed3 ohLahore. Pakistan wil provide Kind supporto$135 0 cover tutions ovehesd eos | |mie mnmdea
aos Sa
Total Costs §17.250js requested in OY, Wat
Matched Fu: S00 cleus 3. talonki contin oethyor. Iind SR
‘contributions calculated as 10% indirect costs contributed to subaward amount, anduseof push .
iver ics. and exis absnd Fld cope JL! | owes rien .
Universityof Veterinary& Animal Sciences, Lahore-Fakistan OY oun
University ofVeterinary& Ania Sciences,Lahore.Pakiian wil ot ceive 3 subowed in oes
OY temas ovl i OY2 workhopis covered n Eolas Albans conil bude. oes:

Fair andReasonableSubaward Determination: Univesity of etry& Ari circ,
Libor.Pakistan bothghpresitae nd is roms irs n Senge.
ionic and stor caputy orbt dans cology Tesch. The Pudiet a on
Secrmine to beTir and essonable based un cmpumblc cous ofboraneFegit
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Frmion sen bt pnga KeyBeonnl 4) AL na Ipieno peescoeah52wta is Poorsdt 0pn 1OY vets KPA wi snnae iemes edvedaast.hemoof els, ndFemara RK ALimonhs.5m 115037no po 25eriema on 51.00 ads. Zoo whlov met Somese co (VOY.omih 000may ASFro wil entsrr1CompuhCSmo 1 (1250and, S30 mathe fondet ro.HidVogti edfromaia
FC——oromar. RSS wihcon 0% ag oscdsopr n 1 1301.Sarak comitdad orFnes 31 52 aged
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kitpane (aNe ie| (DonsNe,i ot om Mk a Lm To 12pl. hs, smtothr Tapping Ssol Dn:io7ST

cost =$600]), Sterile sampling equipment, collection materials, sample thes,pipette ips, JE
‘plasticware, consumables arc together estimated at $850. Molecularbiology supplics (PCR DeletesFronie, Do xeon Ls.Boston.larssms patSE STTRTe |Noni ==

En ASe | CRSE: ! EE
Ines Costs RS ill provi nid pon of 15010 con snlond. mn HE
Total Casts: $20,500is requested in Year | I

Match Funds: 0 cedsofkin convofsi yr (SSchr | eit 1
SS 5Oe con son ohodS500 3 oe | es



REAE EARSITDpe]a
| am visky Iv-kinel valines are aleutatedfor SEIT in eal costs, STROH snap es. aon: SZ0RNH 1 Deleted: 3
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| Materials and Supplies: In Year 2, supply acquisition will emphasize the Coronavirus studic-tis and Seppe YtLl TO 5oT tomas

Net 6m; Mist Net 9m; Mist Net 12m. poles. gloves, und other tapping supplies [total cost = ‘lacinsttyelosssbagh
$1500), Sterile sampling equipment,collcction materials, sample thes. pipettc tips, plasticware, Silewdiin *

| consumables are together estimated at $ 000. Molecular biology supplics (PCR reagents. {Deleted ) :
nays. DNA cxrcton is. gel purification Kis. clestophoress applies (gare, adders, | Dleted 14 :mh iiipi nls |

iosoH | mee
| water [$1000 per year), chemicalreagents and bufTers) are estimated at $5.00. Jn total §41,450 iets .
isrequestedforsupplies in Y2. (Soe s

To cr vd [PESn
‘ Detmet tedir Cos 5ironi ppS50ov smvideos. EA
JS——— Bo
Matched Funds: $1, calculated as a total of in-kind contribution for the year. RSS in-kind DeletedeeeeSAes
ELmba ms, meg heb mio S00 1 enn }
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CBE Thrust Area 6, CC WAND
Royal Sclentifc Societyof Jordan (RSS) Y3

‘CollaboratorSalary:RSS will provide Isbortoy capcityas region Center for Excelence
and 3 participantbas forbat discase cology capaciy buing in Jordan, buildingon thir
parcipaion in rent ba: sampling ining.KP Al-Hmoud will comnit3morts in V3
(513.500 requested). A Zouk will provid experi un bat spies i he county an.
pariciptc in ick expeditions, commiting | mon in ¥3 ($3.00 ques An RSS
Vinvogit will provide sport forthe Coronviras stud. conningS mothsin ¥3 57,100
requested). KP Al-moud and the Virologt will lsd heningofspecimens. fot! sly
requested: $23,600
Fringe benefits: RSS cleus fringe benefs30%ofbase salary comied0 the project
forthe colsbrstors. 20% oflay commited requestedfo rinse henin Y3 (54.720
QUE) Fa ie HPT or aad 1 0 | oudnt
Materia and Supplies: fn Year 3. supply scionill emphasizeth Coronavirus studs
{wit tended tllce samplecolechon. | © 1.1). Replacement fied sampim supp |
lbpurchased: mist nets and asad rappin supplies (82.500), Scie sampling
quipment collection macros, simple bss,pp ps. plstewars, consumsbles rs together
mated at $12.000 Molecular bios suppies (PCR resent, enrymes, DNA extractionhi
el praron is, cectropbness Supls (agnose, drs. sir) 44krseni |
nd onyare estimated3SALTED e111 I oe psc on Jordan od the | (DRREET
TRIO) 1 Pio 0 0 DArs ve, General ahoratony supplies (overs :
(Glassware vials, botle, gloves, files filler carrdes for purifiedwater[51000 per yer) Dues»
Chemie reagents and ber) are eximared 1 $5,000 Jn oi] $54,650 is equesied in V3. | [Eng ©

orctpt
Trawel nb nc ds on in So, Se sel ns V5 star os ul Sone mtn
THms Gh AT el Thiins ci Ad fl Jr
TOR mam 0 (5300 1520 Tn td se hd pon ode | {Deed :

. Outed: otetchpnt
ndiect Cot: RSS wil provid inind support of$4.00 to cover nstiuional verb costs. 13rnsee:Tr
“Total Cost: $5500 requested in Year3 | Soinneh
Mahe Pans Soceaalainconten or RSS by | et?
onion  , 60; Office expenses wing ib alien and cuipmant: 4900 ovens

Dele
peonyRoyal Sclentifc Society of Jordan (RSS) OVI

Collaborator Salary: RSS will provide Iaborstory capacitya a regional Ceefr Facelence
adparcipant base for ba disse cology copay bukling in Jorn, building on thir
parciasion in recent at sampling raining. KPALHimoud will con 3 months in OY1
(513.575 requested). A Zoologis will provide expense on bat specs i the coun an



Understanding the Risk ofBt Borne Zona Disase Emergence in Western Ain
Kevin). Oval

COED Thus Arta CC WD
aici in kd expedifions, commiting | month in OY (8,500reque<cd) An RSS
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Tegucs,KP ALHinoud and he Vig il ad he ein of sesmens. Toe slyouted S275
Fringe benef: RS calclis ingbenias 30% of bes sary commit th procs

for he collborstors. 20%ofsa commie requested for ngs bens in OY1 (S473
[Rebate One:55connsmsangSII,
Matcrist and Supplies: In OVI, supply cision wil aieheCoronas dics

1 cee tnd ulcae sample colon hor Rphacement Reh sampling shphos
willbe purchased: nist netsandassociatedtrapping supplies ($1,150), Sterile samplingSaint clon ater,le abe,eTi, asicvar. consumes se seer
imted 3 SU2000. Molcul: logy Suppis (PCR regen anne. DNA cxition ive
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| chemical reagents and buffers) are estimated at$5530. Jn total §54.860 is requested in Y3. | Deletes: Scouringfosfe hegre

Temes wlan vat Th ot ba sclera] | —

OuedopsCt
nie Cots: RSS will provide indsupporof S400 cove nimonsl nsheadeons, oson
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Combai: $4 1Oh sxpeen. mig  fcines and cavemen. S000 ou 5

ore
Royal Scientific Society ofJardan (RSS) OY2 ou
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nd parambotfor bot isha aslo apcin sor: bldgonhit
iin i cent ot ain tig. KPAmo wl omar2month in OV2
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{or he Comma td. commiting > moh im OY (53.20 ete Ki»Hod and
theVirologist will lead testing ofspecimens. Total salary requested in OY2: $12,700.
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CREP ~Thrust Area6, CC WAND.
Materials and Supplies: In OY.2, supply acquisition wil be focused oncoronaviras screening.
Th incressed supply Gost sre Justified1 est5 any raining rchised specimens 5 possible
atthe end ofthe project, ricipating that dion! accumulated specimens from neighboring. |
countries willbe transferedto the RSSJuband svaisblefo sercening abo in his firs yer.
Sterile sample bcs, pipet tps, lastcware, consumables ar tether estinaed ot $1.26).
Molecular biologysupplies (PCR reagents. enymes. DNAextractionkis, el purification is.
clcirophoress supplies sgaros, adder,sain)reestimated a$12,000. Generl laboratory
Supplies (Glassware, vials, bosles. gloves. ers (lke cares for purified water $1000per
year.chemical reagents ind blir) ar estimated t 3.000. Secuencing fosfo phylogenetic
alysis of coronaviruses (S20)per positive sample ae estimated 1 $4,500in al S23760 | Deleted:
requested in OY2)
© | odes w
Indirect Costs: RSS wil provide in-kind supporof$2,000 0cover ntarional overheadcosts
“Total Costs: $79,000 i requested n OY? | owes
Mahe Pans. ito Kidconbton ors yo RSS by | tenes
contibuton: $171 Office expenses, ing lab clic snd cqupmnen: $2000 Deleted. 0

Ouletes: 2100
Fair andReasonable Subaward Determination: RSS i highly performing Isbaraory. and
has strong interest 1 srencihening personnel and invitational capacity for bat disease ecology
rescarch. The budget has becn detrmined be fir and ressonsbl based on comparable cos of
laboratories in the region,
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Phase IfTechnicalProposal
ABSTRACT.
ine with Trust Aves  - Cooperative Counter Weapars of Mass Destruction Research with

Global Partners FRCWAD,wepropose mul isiplmary rescarch project0 ent key
ctor comeated with he risk of hat vis soomases from sears Wester Asia. Bats are
natal reserva hostsseveral canning vines with pandemic pocaial, including Ebols,
Marbure. Nipah, and SARS and MERS. coronaviruses, but curent researchonth disimbution of
hats, diversityof hei virass. and potential for soon disase emergence in Wester Asa 1s
severely hited. Tofill tisgap andcontribute 1 biological threat reduction,we propose&
ypeihesisdriven One Health research project focused on characterising bal coronavinat
diversity and th is ofbarborme zooneti disease mergence.This will include extensive on
lethal Feld sampling oF bts, screen nd characterization of viruses from ba specinsens wih
sclet partner laboratories curently operating within the gion, and modeling cmerging disease
risk bycombiningviral daca with host, ographic, and ecological data. Data for risk modeling.
will be colle across argos region tran out field sampling will flow though the creation ofa
collaborive Westen Asia Bat RescarchNetwork (AB-Net) _ inculing ky researchersnd
Public heal epreseniaivesfrom~12countries. Research sctiites will be strengthenedvia
Taboratory exchanges and annual dts sharingandcapac building workshops. This tegrated
approach presentsa coordinated staegyto advan scientific knowlde around transboundary
oom disease emergence risk in WestemAsa0inom carly detection, diagnosis. nd
espouse to support the Global Healt Security Agends and CBEP goss
IL SCOPE.
A OBJECTIVE.
Our primary objective is to characterize the diversityofcoronaviruses (CoV) and est keynspothescs about bat-borne zoonoticvirusemergence risk in Western Asia in order (0
reduce the threat of infectious diseases. Desi growng recognition th bts a import
2uonenic disease hosts and he emergenceof heMISicEstRespiratory Sydome coronas
(MERS.CoV). ther ruins limited scifi knowledgeof he disrbuton and cology ofbats,
thei patiogen diversity. and patcatalntrfacesfor transmission o humans and ther specs in
Westen Asia an area encompassing over 20 countries he Middle East and Near Fat Our
projects designed to dete merging viuses a. her source (wilde populations) trough
hypoihesisdriven research, and Lo provide 5 mechanism fo improved rs asessment,
information sharing andscientific cllboration in an res wi frsgmenved.andoften line,
capaci for zoonotic disease investigations. Though parinerships wih laboratories within the
regionand extensive field investigations wewill tablishastatsically rigorous research
platform 0 characterize cadens phogen dversiyforcoronaviruses,a ey via fly with
Known pandennic poteal Dats on patopen diversity. host isrbution,nd ecological ris
will be curated, exchanged, and used to model zoonoic disease risk inthis politically volte
region.
B. BACKGROUND.
Bits 16 ost 0 wide-range ofvial ons uf concern 0 Dob, CDC, WHO, and OIE duc 0
thei pandemic prc. high mortality ate. and ackoftreatment options. including Ebola
virus, Marburg viru, Nipsh vir. SARS-CoV’ and VERS. CoV. Ourprevious research has
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Shown hat VERS. CoV is bat-orgin viruscurently spread in humans, inpor, va a.
intermediate ost ofdromedary camels. For MERS.CoV, important questions renin
regarding he geouraphicrange of bat fection he timing and causesofspillover 0 camels and
Toleof hai incamel and haman infection- highlighting thenedfo httr widersanding of
bat cology. disebuton, and vir evolution and diversity in his region’ Wasand famine re
also imporan: divers or disease emergence globally”. andsociopolitcal nsabiliy may.

increase vulnerability  coonotc disease emergence in West Asia. Despi the ris hat viel
Zoonric treats from bets pose worlwide. virtually nothing is Known sbout viral pathogens
in natural bat populations from Western Ada. iarecarch coordination petworks ist in
Southeast Asa (Southeast Asian Bt Conservation Resch Uni, SENBCRU): in Europe
(Furobasy 3nd in Africa (Bat Conservation Alcs), but Wesern Axi representsamajor
cugraphic ap. Bat resarch in Wester Asi highly Fragmented and lrgely undeveloped=
with afin onlyon or two expers per couniry usally working in olan within national
boundaries, and with pou fnkegesto kiborstorics fordiscase vestigations. As bats are motile
and do not respect political borders, threis critical need to dselop scientifically robust

| soonotic surveillance activities more broadly across Western Asia, Deleted:

Scientific Impact for C-WMD science: Acknowledging thet viral emergence, both nefrious
and natural posesa significant threat 0 globalsecurity. te cure regions] gap in capobilisfo
Conduct research and faciliae ary detection ofbat bore diseasesin Wester Astaseverely
‘weskns our ability So counter he thats uf logical weapons of mas desection, Over 10%
ofcrying zoonoti dissascs comefrom Wide thus, ignoring the wildlifesector imirishes
the capacity t cstablish baseline “mormal” for viral presence nd to procs andor capidly
respond 10 merging disease treats. Our proposed pret will ni specific vis hats and
will nance thescemific proficiencyofwide biologists, ecologts, pubic heslth specialists,
and viologists in he region by esting hypothesestoundersand he natural diversity sd
Spillover potential ofa. sorme CoV. Our seographic focus will include fr core = zh
Saget’ ouniries aa abliions] <2. Md Orie fond whi Outed wae
Zoonericbat virus Rotpots i. Nie An ar ith ih iki] uta ics
Shiller {Figs 1 nd 2) Our props research will improve arly deiction, and ultimately [a
mitigation, ofbat vrs merence inthisregion via 1) willdiscaseecology and veal
Surveilance investigations in the ied; 2) laboratory diagnostic suppor snd CoV
churscirizationo facilis prs-cnesgence” diction ofpotential zoonosesnd to Giffin
natal v. nefarious disease emergence evens; and3) epidemiologic rd spat disease risk
analyses. Our propsed research project will additionally serve multiple goals and
objectives ofthe CBEP mission, by: 1) engaging pane county sient in high-quality.
ypeihesicdriven research; 2) enhancing understandingof endemic viruses 03llow
ilfrntistion ofnara] v. nefarious nrg events in he utue: 3) supporting
biosureeilance capacity building by enhancing partner capability to detect, diagnose, and report
scl agent: 4) cimployins responsible bi-isk management bes practices: 3) sini print
country researches to think crically about ethical esestch and be competitive in slicingintemationl funding: nd 6) promating a One Healt concep.
Key Hypotheses. Our regions), hypothess-diven research projec i focused on bat-bome CoV
dus to hcrelative case ofdetceion and bundance, and hci importance o global health
Security and pandenic emergence. Wewill support and link wide fed esearch wih

2
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| makers and other scientists Jura: because the wildlife and disease research sectors are not Deleted:in a ryerantDE .

| (Jordan. Georgia. Turks. and 'ahistin to begin in Y1) tobe the focal sites for our CoV research Deleted: and
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contiguous geographic Hock o address our proposed hypotheses. ralzin tht bas ae often
migratory snd not confined to palical boundaries (13 2). We already have Song buy-in fron,
Key scientists and public eslh experts 0Serve fh pointsof Conact in proposed countries

| Clamelmen 8. lesers of sapport and 1), 30d will entity addtional expertsatte art ofthe
project. Specific gographic focus will bedetermined with DTRA-CBEP guidince

Fig2. Project geographic focus. <igh
Segagement escueh coics, ~~ diam.
Cngatement 1:15 Net cine and coun or
progam pandon; and — counties nt
{acluded. Weview highengagement comes
eprain BogeogTaph ganafo ok ond
entlypuhogen) dispersal ne rioSEL Takin 2 a ayfo SouthAvi: Jord 0 AIS
nd Arb: and Gers ad Tonks arene

Who: FeoHeath Alliance (HA) prime) willdesign, implemen, and oversee he research
project ran and care partici follow US stds for cthical handlingof sis.
biosafety and biosecuricy: ead al contractual obligations with DTRA and project subawardees:
count rave and organize workshops: manage website and information database; cusure
Coonlinstion between scering commitce, sien advisory bod. nd WABNet members sce
Fig3). and collborate with our parts in anlying the dita and publishing it. Our proposed
organizations] stretue

+ Staring Committe (SC)of 3-10people wil be formed. including Dr. Kevin Oval (PL.
ENA) Dr. Willa Kesh (Co-PI, EIA), DTRACBEP representative TBD: selected
couniry representatives (TBD. se eters of suppor.

+ Sciamific Advisory tard (SAW)will ntl include: Dr. Ties Kingston (SEABCRU
Lady: De. Paul Bates (Harnson Inst): Dr. Pau! Rcey(Former IUCN Bat Specilist
ead); Dr. Jon Epstein (EFA, bt disease and veterinary medicine): D. Vincent Munsee
(NI, laboratory expert amd sitions] experts be added as needed (ee fers of
Support, The SAB wil verses and review the proposed scenifc asi und provide
expertiseduring dat sarin and capacity biking workshops. and help lisse wit
egtonal and global stakeholders. Excluding say requestedfor EHAscientists and
regional laboratory leads (see budget justification). both the SC nd SAR will consist of
Volunicrexperts, compensated for travel expenses during anno! workshops.

+ Coun Reprssematves: 1-2 ead escarch scientist denis pointsofcontact in ach
| country for il 1-1/4, with working groups by seopraphic sub-regions (see Fie 3)+ Regional Laboratories: Two regional iboratoies will eadpathogen charaieization

Center For Excelence In Biosafety. Biosecurity And Biteshnology Roya Scent
Society Clordany; and R. Lugar Cone for Public cathResearch (Georgie).
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Fe1.Organon Chart. i ad abortcestott
countries (bold border). Other counties (thin or

7 hdbender will amber of the #AB-Nt and.LT smalctrsoCo.- pt” eu Sy” Countiesby our ion
WCE SEEon ryacaz : (5) vmrsnedoo Toe Sic® PD SD iy Aprotkite. ne pe Sor wenden To esioi Commins odcrmmksionandasi. Ses2 menae

w Coueyregions and with govemment mien.

Ponti Challenges nd ProposedSoltonsTut mere eoflnesrpitre 1) dependence oe silty nd
capitisofesorch pane and collabo. 5d 2ckofcommun. We hovelod ou oroberes on erETSETSTEDSS Duta: es iy toimitate Hnement tors 1nd 21 EHA scolar =
‘mint anf man phen slags and seers anon coun for fo pars
nd out USAIDrs Panic Ticats PREDIC profes, whieh mow sl nlnJo, we ve ve pdreds ofocpars sfc wdca hanofos For
ilo vampling. We a conn out prt argent shit, lofprio in hsan ott rgnatona Ace alHt lotion chang aSoabraion, Whit vt eco ht Weer oi; hot whydors nd hallning i
Tega poll IiSEmeaeCw,orEET 1cetFearnpony wie andnieTsar he Shy Yes ave uhplihatenges whe ced with coro gost and iach pot. viduals We Pltnow price will embody for pete. iSbyromotn ia Sarg a3ureigi tandhoundons saniboronecu a te FABNer motes
ntpoten <haleng waning ih loge) spe Ts 9 darlingCP
‘especially regarding logistics and export. EHA's work in Saudi Arabia with MERS-CoV™*jd Deleted:Soriano PRI TC 1 morttes or ably 0 conde fey and Prom Poets outed s
Eameot (FFE) sing wih oc] porn. cole nd npr samples fom dhe Gk, ndwi isanboars te US nd im Saud Ad, Say unde ts proj we
i rk wih h sional prot ies PRAT forme and US NI Sciets (oe trRocky Mouniuin Laboratorio natesrc arenes imeSandris
AAEBrrucout linatons rare for x prowl rhedenfor bt vis Fah inrspolitysola en <aht oe DOERT

taveessiny stil concraze of batspecies and specimens for CoV investigations(see Muchment by " ee
3 section = “Dctalod Saving Feaemh™s ven iediv ual ite ae dorcel os 10 Deetsperme este ot
Sari ore. formato gained om even a itofcounties il20d creel rat
information about basclinc diversityof CoV's and potential for zoonotic spillover in the region. v aGiven he soe of he sere. hich Grins 1sbrad ogra ton of

5



Understanding the Risk of Bat-Borne Zaanotic Disease Emergence in Western Asia
PI: Kevin J, Oval CEP Tht Area 6, CC WAD

Species andviruses, cathehanatempor prevalence analysis, any inerrptions iwork i
participating countrieswould not jeopardize (he project asa whale nor he validity o power of
the research results. Additionally, tehighengagement countries are dispersed n heregion. 0

Border conflicts ar not expected to fect projectwide operations. Jorden and ieorgia where
refine laboratory snalyses will be cemrlized, have démonsioted relative stabil and we can
St he propartion of aoratoy work beween fe icountries his becomes necessary fo
ensure mesing deliverables. Our rors Conic Pn res wohl clk wil vse
Torin partner and dete de noes 0 ll lane) cork 10 vene] Naming
dAric (ee Utaclment ution The prion organigation, ELIA, is well situated to
aicipore and address anypolitical challenges that rise during the projet given1) our
experience in navigatingpoiical inihiity in countries where we work, nclcins risks in
ctessing and perfonming work i remo field sits. 2) rongexisting collborations with local
researchers who can inform us ofearly heats and sugges contingency plans, and3) our prior
ied work inthe region during ighalst periods. ncling in Sal Arabi i esponse 0 the

| MERS outbreak in 2012 ahead of the Haj and surrent work in Jordan lead by Co-PI Karesh. Deleted: nh west
Ole: pr

D. RELEVANCE. Deleted ce
EE —
diversityofbors and thei virus. and, subscquenly. iskofba borne discasc mergence in
Westen Asia. Import. the capabiies generated wil be shared ross th region and with
her scons i. agreultune nd public hslth suthritis). allowing for ssisiablegrowth of
Zuonaric One Health rescarch and improved capsciyfothe carly detection and chanctcization
ofscect biologicalagents (CoV) with pandemic potenti, Our esearch will provide real
information about th baseline diversityofines in natural populations. allowing for more

| rapid differemiation of imentional cr pepharious versus natural disease emergence events. For Deleted
example, sequences obtined from anyfuture CoV’ emergence event in pop or domestic
animals can be conpored sgains our eoreferenced CoV sequence datshase t help deteine if
The event was likly o be “natural” hase on observed and predicted baseline levels of CoV
diversity rom the outbeesk sie. The Ome Health model implemented through our research
appenach willhe shared perl © guide development ofcomplementary flort in countries, and
The scientific results gencrated will be disseminated o stakeholders, including hah sriculure,
and environment mnie. otergovemmental organizations, and he reser researc
‘ommnity via presentations and posts at nication) and regional confscnces. Anal
Summaries of research findingndafinal plybrefbased on th spillover risk asessment
model will be provided to DTRA and local government authorities inpaticipating conics.
IL CREDENTIALS.
Pi: Dr. Kevin iva is Associste VP fo Research t ENA. He hs bn conducting rscarch on
hat ecology, evolution, population generics, and viral discovery orth past12 years. including
athe organizational an ead forrecent MERS-CoV’ insestigations in Suds Arabs and
managerof several other international projects. Dr. Oil serves on the Seering Commitee of
the Southeast Asan Bat Conservation Research Group an NSF-funded Research Coordination
Newwork, the Scientific Advisory Board for the Lubee Bat Conservancy. and a a disease
advisorfo Bat Conservation International. He has coordinated ed and ahoraory wildlife
discae surveillance efforts unde the USAID PREDICT project in several counties over the ast
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7 ears, andsloserves the Modeling& Ansys Coordinator under PREDICT.2 Dr. Olfval
15310 co-P1 on2NTH ROI award to inwesigat the ik ofCoV emergence rom bts in China,
Prime Organizarion: ExoMealth Alliance (FHA)is a sccaifc organization wih ove 40 yrs
ofexperience working wih local pariners in over 3 countries tthe nexus of heath, biodiversity
conservation and nemational development. EIAhas aff of 40 in New York, including
nulidiscplnaryseins, wilde vetriarias. adovnistaton, ind comiunicaions sll
FHA has an extensive recordofpublishing High quality. peer-reviewed papers. briefing
documents and repr, including work 7 bat CoV. Though sung collaborations wilh in
ouniry partners. FHA promotes scientific capacity building that snhances knowledgeofcology
‘and health. 10 underiand MERS-CoV ecology in Sud Arabi and thee longer:
collaborationswith wildlife health experts i the region Jordan, UAE, Israel). EHA's
demonstrated expertise 1s producing hghly-ulilvad and understandable science-based outputs
Will contribute stniicanly to achising project gosh and desclopingaseon and sustainable
cient newark.
RegionalPartner Laboratories: To Isbororics will rvs ss vgional centers for Sat pathogen
investigationsand laboratory tsining for this project (see CVsandsupportlsers). Additonal
in-country lah 1beadded to prec deemed necessary. andpendingapproval nd completion
of heDTRA protocol risk assessment ol (PRAT)
+ Center For Excelence In Biosafet. Biosecurity And Biotechnology Royal Scientific

Society (Auman, Jordan). The zest aplied research nssution i Jord, he Cente is ot
he forefront af cence and biosecurity 1 Jordan. The ah curently leads scientific ramings
amd reaional partnership (inehulingwith Ia) and i focused on desloping affordable
biosecury and biosafety. Jordanis akoheadquarters for the Esse Mediterranean Public
Heal Network (EMPHNET) that links together Ministris of Health in rc, Pistan, Sui
Arabia. and ther counires in fe region. Trough our coats at RSS Jordanwe will se the
EMPIINET (0 engage with governmentfev pubic health collages and 0 communicate
relevant findings from our ropes resarch. (Key Personnel: Dr. Nistcer AL-Honoud)

+R. Lugar Center for Public Health Research (This, Georgi). TheLug Center i
supported via US-Gieoria collaborationswith he olofcorshating specially dangerous
athens EDP) though rsoroun scientific research. The Lugar Center has BSL-2 and
BSL-3 facilis, and houses te Nations] Repository of EDPsands ABSL-2 vivarium. The
Lugar cence has etaiishd collaborations with neshboring counies, including Arena,
Azerbaijan and Turkey, tha include specimen and data sharing agreements. (Key Personnel:
Dr. Ketevan Sidamonidee nd Les Urishacze)

Rocky Mountain Laboratories (Moni, USA)is premier NIULNIAID facilwith BSL-4
laboratory and extensive experince on CoV diagnosis und MERS-CoV infection. Dr. Munster
will provide expertise in vino. in-kind support fo additonal esting pending agreement and
specimen export, and adviseon development ofdiagnostics 3 wo regional sborsoncs, shove.
(Key Personnel: Dr. Vincent Munster)
tional High-Lngaseomenn County Fihd Pastnrs: Wil or dist wold
chs ranch en10 hud fdsinon on Lesh od Bukit th niersits
of Veterinary & minal Science 11V AML Lane. Pakistanct Feonnel De Sia
Vid Bah Universe (Key Pers Dr ost in. Se Mtaclment3or CV and
Gili information,

?



Understanding the Risk of Bat-Borne Zaanotic Disease Emergence in Western Asia
PI: Kevin J, Oval CEP Tht Area 6, CC WAD

1. WORK TO BE PERFORMED.
A. GENERAL. By the end of the proposed three-year base period ofth project, plus wo.
optional years,we will havcollected sucient batandvialdata to statically es ur ee
central hypohescs, eat the ist coordinated regional projetfo bt iscas investigations in
Wesiem Asia, and generated spatial analyte ool 0 infos bat disease risk. Outputs include:
a) extensive characterization and sequence data from bat CoV: Ba website and information
management syste for sharing eldscologynnd laboratory dt. (vi a add-on 10 EHA'S
xisingweb-based spatial database): © the first-ever comprehensive models using ecological
and disase dra from Westom Asa 1 sss zoonoticspillover and sprcad isk: d) locally
Hosted, mas] workshons 0 prove core compelencies in partner countries iit to conduct
irs surveillance in wife and share dts; e improved capacity for bat specimen collection
and teting: and1) improvedscientific capacity fo analy, pulsing, 3d reporting dat 0
‘bl arly detoctonof high priority be patrogens inthe gion.
B.SUMMARY.
Year 1
“Task 1: Establish robust scientific resesech platorm to understand zoonotic disease ik in
Westem Asia
“Task 2: Bat specimenand disesse ecology fed dta collection
ask3: Regional but corumninus characicricaion
“Task4: Compileanddisseminate esearch results snd reports 0stakholders.
Year2
Task1:Continued: Establish robust scifi escarch platform 0 understand zoonarie discs
idk in Wester Aci
Task 2: Continued: Bat specimen anddiscasecology eld dat collection.
“Task3: Continued: Regional bt coronavirus characterization.
“Task & Continued: Compile and disseminate research esas and reports 0 sakehoklers.
Year3
“Task 1: Continued: Fabs robust scien researsh platform 0 understand zoonotic disease
risk in Wester Asis
Task 2: Continued: Bat specimen anddiseaseecology field dat collection.
“Task3: Continued: Regionalbtcoronssirus charsctcizaion
“Task& Continued: Compile and disseminate research results and reports 10 sakehokders.
Task 5: Syrihesize da and conduct analyses ofbat pathogen spillover rik,
Option Year |
Tack 1: Continued: tabi robust scientific rescarsh platform 0 understand zoonotic disease
isk in Western Asia
“Task 2: Continued: Bat specimen and disease ecology eld data collection.
Task3: Continued: Regionalbat coronsvirscharacterization.
“Task & Continued: Compile and disseminate research resus and reports 10 sakeholders.
“Task : Continued: Symhesie dat and conduet analysesof ba phen piller ih
Option Year 2
“Tach 1: Continued: cabs robust scenic research platform0understand soonorie disease
risk in Wester Asia.
Task 2: Continued: Bat specimen and disease ecology field dot collection.
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“Tok3: Continue: Regions bt corny chrsctrizaton
Tok 3: Continue: Compe sd seine research rel and reposfoiskehokder
Tak3: Continued Symesdaandconde selyss of btpchogenSplover risk

DETAILED Tasks.
YEAR# 1.
“Fao I ENablish robust scent research platformtunderstandsoon disase risk i
Western Avia (Y1-OV2)
occripion andsecution Baldingon citingvestingrsom 12

1 oralpanne counties (se. bio hnent $C) and eters oppor we will dig
ul rathond, somotc des earch patos (igs2 and). The 15 (xiendd dota
hating worepsonofsporty were sliced case offrXp
ba kor vines feseareh I hi coum do helt A nmewih Gove RET

NGO. and academic iuions. The proces ofcoriratingandbing he nctworkwil be
ongoing throughout Project wih th inion of ora and suai rowth PCSieSd roughEnvOATES,eh Comers,rR,and
Coun contacts grow i ities and aden sd ear sitions, PL Ol pro
SeeaA]PIIEAI hE IEes200 Ea Dt baa
ein in Wout wus Folgt ah eo] Dot Reseach Confrenss (Dubin. South Deed rcen'AFich 2016) A simplecor competency sscsment oo ace rf 141) wile ——

AARE Abor ak esation, i nil Fi, specimen collection ndmp, arolpei ca nc a bisa, coldCa AREER, er 105 ihagtesin, Th SteerComoe snd Siete Advory Board1ssh OESS  useed oman
om roped sesh poses and averse 45-Nes sethand comunicaion. An Snstsonts
Annual workshop will beconnedbyEIA wilh np om beSing Commiteesnd wil See
Foie 0 erent EACATER: Couey Salyer ach asin Sov Thee days wil frTe
ocus on cing to mee projet Tek nd 1s defecabs, including nial cis, Boalt aifiyaraile
and security, and eodayson ta SATE, ACLS 1 Pome Suaveofche asl he
rkhon vi otshaing and wenicaton ofiolpron,wil be Pacem Vest armyee
Sid OYI-2. The Vear | workshop opis wil ncloe sononis Senicuion snd ut
versity, cclogiel aoe Study Sega and besics of re Heath wide epdemiologisl
investigons. ATsndee will be Gheousged 1 provide postr oral presentation on cst
research efor. We will focus on ening yeheses. demityng mechan for aa sharing
and communication css countries,a wel a roduing th cre compete aves
foo Travel spproval will be dtc nrcv with DTRAcachyear, Regional
Iaborsies t RSS (don) he R. Logar Cover (Geo) wil provedsm suport
or Cochickzson snd sing ing Shar erm 1APOaia rSearch Exchanges
{rir tn ate tesmg oF pes mens colced hom cohen Pare cones (65.
Fis, rc, Turk, Arms. 2 scents will be ack Tor Gh scar Ghent
{rogram crabs sient fo renihen the aorta cacy pd regional Soll.
Funding wil be provided for extend ty (ypically 2-3 weeks i regions rub labaries
and possibly extemal erence sboaoree NUH Rocky Nouns Laboratori) fof hands:
oriinonGagnoskic echidus. All IAB- Aer poricipans wl vie apy or
research exchange through anexpressionof interestdetailing wher ornotbatspecimens arc.
Sbfor ening, rel Sl5 1 Jar. and any proposed enchant) or pert. The
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project PI, in coordination wih DTRA personel and he Scenic Advisory Bod, will eves
Proposalsfor appropriate i. considering the ndings ofthe Core Capacity Assessment (where
availible. Participants wil be ime fo maximum ofone funded research exchange. At the
Conclusionof the exchange, the vistingresearcherwill be encouraged fo present her researchto
he host nso Isbartory team to buildsei presentation skills,5wel ss complete an
evaluation on skill eared through the exchange and Kea on opportune for capacity
isniation in his orher country. Alldt from Laboratory (sting ding search exchanges
Will be cere ino the project dotabos snd comibu 0 7sk modkling. As rico part ofhe
escarch platform we will rate nd maintain an informstion-shring website ard clou-bused
database. The database will store ecologies! and viral das cnabling esting ofhypthses
elted 0 CoV diversity and enable pata modeling. EHA, with exiting DTRA nd US Fis
and Wiki fund, developedamulesOne cath spud database nd our CHE funded
Rif ValleyFever project inSouth Afica We will leverage nd customise his platform to crete
‘user friendly spel fectious dissedbase forthe bat community tha inks ther
infectious disease databases nd ecological and biodiversity datset. Proyect daa wil be stored
onthecloud, and accessedvia a secure Sys wih varyims evelofpermission where the user
can decide whether o ide, shar with spatial Qbfuscation, o © completely share with other
ers in the commu. A sandalone web site wills be bilin Yer | to aciite
information sharing and discusion mong rscarch as, and provide the public information
bout I-45. Net, ts member, and ongoing research. The website will be inked wih the back.
nd spatial dtsbase.
Resources: EIA:3scientists foversee network formation, provide inputuncore competency Deleted: ct
Tool plo ager and present san workshop and meting), 111 154 cr to8 Deleted: 1coop dine
oun tans and prod experi or kd sanz: | evga ison (lanlogistics of Conran Ta
annual meeting. support For Steering Commies snd research network panes), igh Deleted: sms tr
engagennen: countries: 2-3 research sient per coun (ated workshop: host o tend cross

Iraniopportune); Oher counies. at leas| research cientsercountry (send
workshop): Steering Connitiee and Scientific Advisory Board: all mersbers (develop
competency asescrent and data sharing andar, lead workshop sexsions snd ining).
Progress Metice: Nebrof escarch collborstors sd 3.3. Netparticipants who participate
in esearch plctorm and worksios; sing modules covered: hypotheses generated:
presentations delivered. Wasi developed and launched: program database and custom APIS
Tor inking dtabases; etal h dst hosting and services on the Amazon Cloud Services.
Deliverables: Regioral capacity bing workshop: professions sind and engaged in
Scintifc resarch projects: and core competency tol. Subrass: (Format: Year 3 Tusk
Subtask 1.0.1 Confien and identity research panes and diagnostic kiboratories: 1.1.2
Develop. plo and implement cor scientific competency sessment 1.13 los workshop and
data-haring meeting nahigh-engagementparnercountry: 1.1.4 Refine hypotheses for CoV
dy: 1.1.8Organize ind implemen felbtoab esac exchange progran 1.1.6 Develop and
mains websiefor project: 1.17. Developandmaintain infortation sharing database
“Task 2: Bat specimen and discas ceology fied data collection. (Y1-0V2).
Description andexecution: Improving he quality ofbatspeciesdistribution and sbandanee daa
is essential for understandinghe riskofzoomotc discase emergence and sting hypotheses
relevant o the iveriy and isrbutionofCoV and othr endemic bot pathogens. Species
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composition and population sizesr Hkely inportant predictors of how many pathogens
Wide community able 10 maintain eg. cical community sis theory). and fh suture of
bet communities can fluence the degree of irl Sharing between hosts. Out recent work has
how that, including3control for research ia, species-specific sts including ecological nd
1ie-isory arisbles and phylogenetic informtion canpredic up to 0% of the variance in the
number of zvonotic vines hot species may harbor”. We will in for snd support field
investigations for targeted oleh be specimen collection sing standardized ecological
methods for cape, species denificion, and characterizationofbil communis for
scugraphic aps dented in the firstyearofth project. All bats wil be ponlethally sanpled
with strict adherencetoUS IACUC (animal us) approved protocols following tose cancnly

| implemented by FHA scientists slobaly (ace ACUC example in, cv. 1). Longitdinal Deleted: penis
tasers will be adtonally dnd amon .15-et sient. and wher possible, trends in
popuistion deine or inresse will be measured aver the curio ofthe prsect fom fed
rapping dts. Data will be costed and nied intth datas with appropri peemission
controls for daa access. agreed upon by each member. Site selection: Using spatial gap analyses
“and exiting mapsofha roonoses we will eect 3-5 unique ites for kd inetgalions in
peticipating igh crgagement counrcs, Additions) Ses in mec un-cogagertent countries will
he sected for .3-Net supported standardized esological surveys fo sss bat species
diversity and distributions nd to collect ditional specimensforCoV characterization. Fiekd
methods: Field survey methods inclode 45 nights of mist etn 1d harp cappingatcachsie
10pure range ofrsecivurous and [ui bat species, with minimum argsof30 bts per
speciespers. Wewill adionaly setup bat echolocation monitoring cquipmen: for more
monitoring during he spping peiod. using 1-2 SMZBAT | Passive Ulrasonic st Recorder (0
awomatically record bat calls for12 hours cach night. Esholocation calls wil be analyzed 10
densify additional hat axa e genera or ilies) not sampled using tapping and 0 quay
hl bat sctivity using published algorithms. Daawill ater be analyzed using rok.
abundance and rareicaion curves to corp diversity nd abundance in andem between sites,
and we will apply andar saisties] comparisons abt and CoV’ diversity and sundance
among sites. Specimen and data collection: Specimens for the CoV sudy will be calected
dating ut Rel surveys using pre oly vldted. non-Jthal capture and sampling Sraiegies
Capture animalsand collect blood, ri]<r feceyand or rectal swabsfor irl discovery” Deleted:
(see exampie 1ACUCintac for furtherdetasonmethods). Sc rth das of Co Deteed: Armd
Sd Spr nile rc unde To 3, belo. Morphological measures, sex and Moved down (I:Selsnns
age; Tocality. and representative echolocation cals will be recorded for ach specimen and wing ndLae mega maa
tissue biopsics collected for host DNA sequencing and cophylogeny analysis. Specimens for leNEad
CoV screcing (Task 3) wil be transported from fc ites 1 local and regions] iaborstories meteoeae
following tric coldechain and hiosalety protocols and stareda HOC 1 dns oe plies 1 omen
sire. captor. md male at ho can 2 locals otc ill peprovidedvi schon id to Deleted
the four high-engagement countries. addional supplies1 procured in Years 1 2 Deleted: team
FI for fori crs ac counties. At cach anna workshop we wil review bossfly pelted: motsand animal handing protocols, collte new dats from dedicated Srey, and prOVde FANOE 1 oeavd:
daa en othe projet database oe
Resures: BHA: 2 scientists (conduct training. advise on ste selection. | program
adminirator (asst county partners with daa emir): High-engagement counres: Atleast wo

| scientists fromcach country: Othercountry pastacrs: atleast oncper country. Scienific Advisory Deleted: conc
Bosrd: all rsbers (provid input on sty sian, roubleshadtng, best prectce).
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Progress Metric: Numberofvapping andecholocation suey rights completed: Nuber of
specimenscolleced; NumberofSpecies kcal and scogica aia records entered i database.
Deliverable at suv, specie calcio. nd seoigical cata solecton and
compile das 1 cena pati] dtabce
Suttass: 1.2.1 Eouipcomepatos wih cd supp: 1.2 Conduct fil. busd specimen
collection traning hgh cngseement coun: 1.13 Aci connie wih stay desion snd
implementation panfo sandinizd surveys and plement bt syans: 124 Colt
aT specinc for Co’ td and specs distribution and sonoredota, 1.2.8 Transp!
specimens approved abrstoris for orgs.
“Task 3: Regional bt corms characterization (V1-OY2).
Description and cceution: A laborer Sharan ofba ise is corso ur rscarch
Sime, collaboratingScien wil he red conduct Fkd ivesor ht vrs
covery. laborstry chracaiaton ofba CoV. andsna of dts tral iso Col
Sconce andscogical dats arpresetindeolin Tek rev0pubes cingan rok minding). Testing ill becentralised at two regional ishoratories RSS fb (Jordan) and

Liar Cone (Georgio with orci toadaol fb patos per Task | followingconsultuion wih regional ibortoy eas and DTRA. Per Tack 2, wewil us pevioulyald.non cthol captre andsvpling stg foisdiscovery,Cold chain (iid
2). viatransport and bisecuy best practice will be standardized3ndized across te
project Study designand sample sae Joseation:1 1 1 1 1
Supporting Documentation, Viachment 5, tim * 1 mas 1ort 1-3 Dutt fomra

Sodand amie ch xo iha mum re are ts of 0 bed ee redeei Far Soci pes al he collides ld, bo. fs, ving Se prRoa olf 30pmclea cs ios vo. Feseshessl spams ill oY
iriFoeegachSEB hs en FRC Rd CoV nts 1 cn on
daha 1 Lan gi. rnb, or WTA, utcmid resco for i 8 rte
ClioCy DRA Sun bat wm So ons 10 ot andiillmcd for Woes terion 11
techn B11 Hb prtcents 3oto ad obsts bok nt isc J
I< nec Spices with disbutors in wo of more counties withinasubregion. enn!
ut thr re une beeen subregions(se Fig 3) will bergd1adres patems of [om
sogrpi Co divest pr hypothesis 1 Assuming cibtCoV RNA proven Of 67 1 efter abettne
feces 30 ndidunls per species per nin will ie Us 95% probably OfAGEING pees uw
postive CoV. und sample siz of °9spasmspei wil yeh! an averageof5,CoV. TET
Sucreor analyses. Thus, screening in anicipated 1500 bat Scien = 1 ct 1 Beeees enago
Salied)X+ 1pine CoV impleJo alysis. However, CoV prealence bata ay Suiaris ecdoe
actullybe much ar tan 67% epcnding on species and scasonaly. For ample in Deletedcoi ncn
Sreyofbat CoV n Sas Araiwe oud ht 219 (3256) of 675 Iecal ples clced in beled +
Apel 2013 were CoV POR positive and were succesfully sien Using an alysis ofCoV Daeed 3
“species” accumulation carves from our previous work. an overall sample size of05: 00 belted:erindividualswillallow us tocharacterise Nh of the predicted CoV stam diversity i a given Dens
Species (crt oni of fe poet cl odo Spl ns ample SIG oy
delle nr 04090 puti 8.230 olriodor 8 ur x pues
aon © cc Laboratory says:Wewil eresfecal samples sing sandrd RNA
extraction protcols anddeena PCR CoV assays to mpl andsequence he RNA a
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dependen: RXA polymerase (Rup) gene. These protocols hvebeen xinsively elidted
by USAID PREDICT project 0 amps rerange known and ove bat Cova
Regional laboratorieswil be cqipped wih suppis nd vil alte PCR asays in Year | and
mht postive ontls developed under the USAID PREDICT psec il be shred ih
[Er Moved 2 wetos
Additonal hypotheses (testable given the described sampling approach) willbe developed in oaitoCNpoh
Year 1 to further undestord bit CoV divcrity ih region, snd possly addons] CoV says anesont
(62. Coseclogy will be ulzed pending kidsombiionraddon sources fon
from NIH Rocky Mountain. the USAID PREDICT-2 project 1 ovriappin cosmic. of a]
Sdiions] DoD fund). For expe, we ca est whether ad which a esis in Western Ava
arevo for MERS.CaV by srsing ofbt sera apes for MEKS.COV antic

| Reson: EA 3scientists procure ecuipmens, provide ining on seeing prosocls, Dette ns
Conduct nlsnerpreaon mn Covs wil seni panes). Highngsgemen counties:
Tesch ans (cae samples, $i 10 designer Libornors, conduct
analysis rprecation on CoV) Gercouriry PAs: | esearchsinspe county via
Toran rescarch exchange (collet samples apo designated bores, cont
anaysisierpriation on Cova): RSS and Lugar Cntr 1-2 laboratory sens.
Progress eric: Samplessentfo borstrics: spl sed: berofiisict,
Delerablfy dns bs sampling and stingfo Cova.
Subd: 131Eucoun partes with arson suplis; 1.3.2 Conduct iorsory based
Sinnosic ing
“Task: Compile and dissminate resarch rsuls aad reportsfo sakchlders (V1-OY2).
Description andexecution Ress els, summary ofdts collated, nd utp fom
ncn and workshops wil be ompicd army and shred i rors 0 ris skehldes
Countyloel, gona, ndrma, DTRA rporingwillbe complied somal At st

network parcawill par pte temutonemeetings sch yar: the Nor
“American Society for Bat Research. the American Scien for Hygiene and Tropical Medicine,
ASA define, o Intemational Mecting on Emerging Discs donate scientific
nding. Biohenk. ample repciory formation and aoa metadata will be sine in 3
DTRAspecifid format and al spies and dts wil be availabe for a ast 12 man pas he1 roc ed dat, Nc lp. ren 00 ei, AS 0 Delt min
Reames: EHA' 3 sient (synths ouput fhe rca, develo anal ep: or Deleted Vor)mi
DTRAandasummary cpr or sakchobes. provid inputon counevel eps). | Re

| programon (1 st EHA ec com in msmnin clo.based da sore se. Deleted smn
sit country POC with dts cy. arrange avefo pens). igh-nggenent sours: |
Feearh cans er county (compile Couey evel report and prlmisay findings), Other
oni patos: escach stn pr oun(mpi couty-ovel repo)
Frogs cs: Complainofanal portsto DTRA, widersite sonumunity a
hs sacholdrs. Completion of county] epsne
Delvrabif: Communication ators 0 DTRA. the wie seni emmy. and ales
akchaders.Biohank supe epson manned ind dd.
Sura: 1.1 Sub anmus epr, including sample repo ds, 1 DTA: 1.42 Avayzs
anddismite sud finding10ol, gions] an ob) kehoer: 14:3 Condit
reson necinge at es and paces pid in he gam schedule, including DTRA
Anal Technical Revie.
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Varin“ak 1: Continued Establish robust sei research platform to understand zonotc
dines rink in Weer Avi(VI-0Y2)Dorit and cvocuton: A speed Ta1. Yeu 1. Theear2 warkshopwill include
Vani ov esacaon orgPama a pnfodoeastgapcimen ned chin mageonn. 1ill nade a hooreercou n PE
ost. and print of On lca resch. In fc begin of Yeon , core.Competent wibe rl ou fore 1 ghEngagenen pater count. OferCounc wll ae he td to cont he acenamen: 5s wil ork with he ing CEP
neha 0 Suppor el for sreehanesReve: Same ss Tau |. Vesr1.Prgres eric. Atedsnce at workshop iningmodes veel eenee archech: ihore ampery olnlc: rahe of 11:omgese, Devel): Regions capo [—dnand dita Sing woven leona ined and gaged msnrch
rst: and or sompeeny ool amped Sua: 2.1.1 Conf 15d enty scrchPanes an dgmoors 21.3 Devo, pot nd mplmen oesclCompetency scan: 21.3 Host wrinddt ring nesting 4 hih-crsgeent
rnccouniy: 21.4 Refine ypothessfor Cot cy 1. Oren and mpc1 0
Tob care cacherg: 3.16 Declo nd ati shat for prick 217. Developmenoman Shangda
“Tak 2: Continued Bat specimen and disse cology ld da collection (V1:0Y2).
Description and exccuon: As esi in Took 2. Ye 1.
Reset: Same 5 Tuk 2, Var 1. Progr Mop: Same s Task 2, Vest1. DeliveriesSinn Tsk2, Year| Sake 22.1 avi country patos wit id opps 2221 Conse isd pcm collin nghoours 3.23 Aes [—
“oun wisely deanpla phn otsarverpol otStudy races 2.2.4 Collect bt pcmfor Co sty nd species dbaton ndomic dt 11. Tramporpeers0 rove shrsons forge
“Tak 3: Continued: Regions bt coranairas characterization (V1-0V2).
scription and cecuion: As psdn ook. You 1 sabes 3.33.5 ildonsbc:
implemented ner 20 OY?Repro: Same a Tak 3 Var1. Prgres Metric: Samples sto ahrsoris ples
Kid oberfesed. Defers) te bosagandes or CovSabi: 230 Fycoum pater with Borossph 3:3 Condat orstos based
gros ning: 3.3.3S10 a Ute post dt for bt pees: 23.4 Steenmens Tt Cabs 1:35 Conn ae Seenee ose sesame
Tank 4 Continued: Compilesnddiseminate rescrch rests andreports ssheholers
(VIKOV2), Deri and exci: Sone 3 shoves Tk4. Yor|Revue Same Tak4. Year|. Progr Merc: Soe as Tak 4 ese 1. Delcraie)

| Same Tak Yea att er pvtasm plat rl, Subfasks, 141 obentena, cluding se repotory dos. DTRA 3.43Anyanddm syFigsool gon, and gob) SAcoer 2:43 Condoctpersion cing
mes md aces specie he bon schedule, ding DTRA AnTon Review



Understanding the Risk of Bat-Borne Zaanotic Disease Emergence in Western Asia
PI: Kevin J, Oval CEP Tht Area 6, CC WAD

Year #3
“Task I: Continued: Establish robust scientificresearch platform 10 understand zoonotic
disease rik in WesternAsa (V1-OY2),
Description ond execution: As specified i Task1, Year 1. The Year3warkshopwil include
analysisofbiodiversity community dats: GISmapping and spatial analysis nd sic:
Phylngensic re reconstruction, In Y3, each country will update the core capacity assessment,
Resources: Sum ss ask 1, Year |. Progress Metrics: Same as Tok 1,Ya 1. Deliverablet)
Same6 Task 1, Year|. Subtasks 3.11 Confirm and identi esearch pariners and diagnostic
Iaboratoies: 3.1.2 Develop. pilot and implement ore sciatic competencyassessment. 3.1.3
Host workshop and catshin esting in high-€neagement partircountry:3.1.8 Organize:
and implementFedoab research exchange ogra 3.1.6 Develop and mainiain website for
project 3.7. Develop and mainain information sharing Catabase.
Task 2: Continued: Bat specimen and disease cology fed datacollection (Y1-0Y2).
Description and execution: As specified inTask 2, Year |.
Resources: Some as Tak 2, Year| Progress tres: Sue us Task2, Year1.Deliverables)
Samea5Task 2, Year | Sublasks 3.11 Fup county partners with (41d supplies; 3.2.2
‘Conduct fekhasd specimen collcion trsining in ighengagement countries: 3.2.3 Assist
countries with study design and ipletsenation plan or sandardized surveys and implement bat
dy transects; 3.24 Collect bat specimensfor CoV study 3nd species disrbaton and
taxonomic data; 3.2.5 Transport specimens f approved laboratories for storage
“Task 3: Continued: Regional bat coronavirus characterization (Y1-0Y2).
Description andexecution: As specified Tok3.Year |.
Resources Same as Task 3. Year1. Prgress Metrics Samples sent 0 aborories: samples
estedamberofviruses dated. Deliverables: Init bat sampling and estingfor CoV.
Subtass: 3.3.1Equipcounty partners wih lborstry supplies. 3.3.2 Conduet aborstonybased
agro aiming: 333 Sore nd update repository dat for bat specimens; 3.34 Screen
Specimens for CoV: 3.3.8 Confirns and sequence postive specimens.
“Task 4: Continued: Compile and disseminate research results and reports fo stakeholders
(VI-OY2). Description and execution: Asspecified in Task 4. Year1. Additionally in Year3
through OV2. synthesisreports will be generated annually 1 disscnvinate preliminary ndings to

| relevant stakeholders and local govermments including risk analyses ouiputs: and Jee: Deleted 0
manuscripts willbe driedforegional o ntermational peer eviewsd journals
Resurces: Same as Tas&,Year| Progress Merrie Same as Task 4, Year 1 Deliverable)

SamessTask 4, Year | Subtasks 341 Subrut aus por, including sample repository dats.
10 DRA; 3.4.2 Analy and disseminate sud findings 1 1oca. regional and lohal
sakcholder: 1.4.3 Conduct presenvaionsicetings a. mes and places specified in he rant
schedule, including DTRA Anns TechicalReview:3.44. repersub per reviewed
manuscripts
Task 5: Synihesize data and conduct analyses of bat pthagen spilloer risk (Y3-0Y2)
Description and excution:We wil es out hee primary hypotheses (pa additonal
hypohsesa developed) smd st understanding fh rik of CoV vical spillover from batsto
humans sing range of analytical approaches. Projet dst including hat and vis distribution
om ceulogical Ted surveys, speciesoccurence and ological data colli fom ptr:
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novel CoV sequence daa and previously published CoV dia and exising spasi sets
(enironmenal.sock-£conmic and ccoogical dase drivers) rom hereon will he
Symthetcaly analyzed in Y3.0Y2. Wewillemployaconbinaton of sess risk modeling
Snprmaches developed andor curently being ed at FHA" Species capture and
prscncelabscr dota from ceholoarion monitoring at fied sits willb sed 0 fin
ccoloical niche model or cach bt pecie 0 es paiems of observed CoV’ ines diversity
sig prsioy published cto A mim of 30 wel-strbuted cccunencs daa ports
ar neededfor cach species 0 acsurcy modesdiscbusion' which will be nt combining
xing dts with our proposed Fd sampling stacy across the region. We wil we Ecological

NicheModels (EN) under an coscmble™ modeling framework, 3 conducted previously at
FHA to cese fne.scle habit stability model nd improve gogranhca ines or cach
pontal CoV reservar but species, We wil esample bt ocsuence pints wii these rind
eopraphic ranges, combining daa with boca’ variables o produce. cimatic envelope
Tepresing te poserial gsogtaphic stebution ofcach specs and vali hese ods wih
occunence daa obtained romth ied snd erature, Using nove spatl to] gcoeraphic
profiling to describe read from.conorsourcewewill enti retareswhere high
Joveof at CoV diversity an pottislcclogical drivers fo vir!silvercombine. We will
combine dita from ied surveys, haba: subi modelsofbor species, globl rdded das
Setsfoenvironmental variabiss and human and esto density: ed focaliies ofCoV-poiive

| at rains ci tcto develo igh eslaion aps of CoV pillverpoenil 1
Westen Asia We wil se spatialy-explict, multivariate linear condiional autoregressive
(CARY modes’ to comeeforautocomelation in esponse and cxplandtory sriables and ts for
comeltion becween Cov diversity and host species diversity snd environmental varabis (10
Test Hy and M2) Relonsip between CoV Sain diersy and hos species fe iso ait ni
demographic information (Hy) wil adda he ested sing Generalied Addie Models

‘a Kefod validation. Following our recent wor’.
Batviral co-phylogenciic analyses” willbe used to quay frequency and ikelihood.

OFCoV piles between specie (10 est Hy, and develop editionsof cross-speciesCoV
iransmision si relies to ether host eidness or eogesphy. We will se CoV and hos
Sequence data generated in i project a well a previously published CoV’ sain from
diverse range ofhos speci to Quuniy co-cvolutonaespaisand host rane in bt Co's.
Phylogenet relationship wil be rconsicted usin he RERp seefor CoV and te cyth
nc for hos species. Mulple scqusnesshiggmen's wil beperformed using MUSCLE and
‘Clusall methods mplemened n Geneious  Phylogenies will be exingied usin maximum
Tikeliood and Bayesian inference implemented in Raw and Miayes™, rspestisly:
Robustness ofthe oes will be asso sing bootstrap epic. For cophylogencic amlyses.
we willec programs that ae capable ofaccountng or evolutionarypater given
assciation rus species tomullipehosts, a welas the presenceofmuliple vires i a
Single hos. To extte nll hypothesis that there i ho pattem ofcoevoluton and sess the
‘statistic! significanceof bat: Cov sociation,we will use bol global and ven bd
methods and perform permuatons fo randomized hosts vins xsocisionsand then sure
congenc relative 1a he host ree. Global analysis wil be tested sing ParaFi o quantify
the degree of congruence besween hot and CoV phylogenies. and deny the sinifcant
indisdual associations contain mo 0 he co-phylopeneic score. We wil additionally
us the Sv sed program J 10demi fh most probable o-voltionary ory of
the associated hos and vires. Two pyogenes sre considered ss sgnilicandly congroce if he

0
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cost of th best salut is owe han sh cos expected by chance”, We will se difrent
Spatial and axonomc daa pan: 01 a-hole Sencance a male ail and
tsvonomic sales scross Westen Asta (Ho), Comparing the paems ofhost CoV co-prylopeny
Between different regions. we wil albe bi test the hyprhes that crossspecies
iranianofCo's re more fsguent in cas Wi gearspecs overlap (ried to Ho.

Power fest and CoV diversity measures. We wil us cpienmisigical analyses 0
aes ttsically significant fren in CoV prevalence and divenity sos sty ses
usinga angeof Hicarchica sgregarons ofdaa by Siespecs, and county, Using our
previo dats and nahi deed from evensive sampling ofone bat sci, we predic cach
Raspeciesmayharboron average 14 ane Co “species. Wesimulatedoursamplingpla to
cmt ou bil (6 power ex) Ginga vl communes between hecies ns.
nlyof imines AANOSIM), with Bay-Corts disance as or similar
mesure Assnming 20% overlap between host in viral pecs,semplng 450 individ per
Speci for he Tost common speci i he 1gon, ove i course oF he roc will provide
iron stisical powerodiseuish Ewen Species on a pinvis basi, Inference i ston
0.001) 310, 30.33 50% overlap. and n-0.05 a 30% isl overlapperspecies
Resources: EHA: 3 rescarch scents (conduct analyses nd provide erpretton and sys
forrepaironfinding: High engagement cowie: 2 rescarch sientper county (ollie
ad clean countey-Jevel daa ses: Othercounties: at cast | rescarehseeinpe country
Gollse countrylevel daa sets. Siete Advisory Bord: ll members (provide guidance on
dats nrpettion nd communication fing 0 sing come).
Progress Merrie: Descopren of egional and country-level aalyss nd isk models.
Deicrabic: Phylogenetic nilyxe by pics groups. numberof spatial isk maps generated:
symiheizedinrprtaion of fing punted, Subavks. 3.8.1 Clean and reine Fld and
Taboraory dat fom database for alyses: 3.8.2 Conds irs] phylogeny nd co pyoptic
analyses: 1.53 Conduct epidemiological alysis ofCoV prevalence snd diversity: 3.54 Refine
ccological ice and species distribution analyses: 3.5.5 Develop and refine bat spllove isk
sessment model
Opiion Year 1
“Task 1: Continued: Establish robust seentifc resarch platform to understand zoonotic
disease isk in WesternAsia (V1-0Y2).
Description and exeution. Asspecied n Task1.Yea 1. The OY 1 workshop wil includes
round-abe fotroubleshooting Co’ sboratory diagnosis, handson raining cor
poylogenctic analysisofvil and host sequence dts. and bic in specs iron
modeling. Wewill eck focal suppor and n-couney goverment funds 0 cost-share in OY| to
ei afc hecotofholding a arvualwork ha, with pia fr fly Suppor he
meeting ot he endof the projec Loca cost sharing may nce Covering vere Gossvia free
seo oce university or overmment conference (cles. reception during workshop, nd
Volumes and sate nde 0 organize and host meetings.Wewill ional deriy and
meet ith potential regional sponsors Westen Asia with istryofsupporting erations
conferences

| Resources: Some as Task 1, Year| <xcep 411 ck] ni, Progress Metrics: Same as
Task 1, Year 1. Deliverables Somes Tash 1, Year1 Stash: O13 Host workshop and
a shorng meting in ighengage parnes couniy: OV1LLS Organize and implement

n
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field 10-1ab esearch exchange program: OVI.LG: Develop snd mainain websitefoproject:
OVLL?.Develop and maintain information ring database.
Task 2: Continued: Bat specimen and disease cology data collection (Y1-0Y2).
Description and execution! As specified in Tak 2, Year |
Resources: Sam3s Task2, Yaar|. Progress tics: Same ss Task2,Yar1.Deliverable)
SameasTask2,Year | Subtasks: 01.2. Collet batspecimensforCo’ study and species
isibaionand norm dat: OY 1.28 Transport specimens0spproved sboratorics for
storage.
“Task 3: Continued: Regional bat coronavirus characterization (Y1-0Y2).
Description andexecution: As specified in Tak3.Year |.
Resources Same a shove; See Tok 3, ear1.Progress Metrics: Samples sent 0 aborstories
Samples sted: numberofviruses deuted. Deliverable): Continue bat sampling and esting
for CoV. Subrasks: OV1.3.1 Equipcountry partes with aborsiry supplies OY1.3.2 Conduct
Iaboratory-based diagnostic sining: OV1-33 Stor and upd repository dt for tsk
specimens: OVI.3.4 Seen species for CoVs: OLAS Confirm and sequence positive
Specimens
Task 4: Continued: Compile and dissminat research results and reports to stakeholders
VI-OV2). Description and execution: As specified in Tok 4. Yor |
Resources: Sum a Task 4, Year|. Progress tics: Sam as Task 4, Yar 1. Deliverable)
Same ss Task 4, Year|. Subtasks: O41 Submit annual spor, including sample repository
ta to DTRA; OY1.42 Analyze and dissin sud Findings to local gional, and lots!
Stakeholders, OY 43 Conduct prescnitions meetings st ines odplaces specified i ¢ rant
Schedule. including DTRA Anoual Technica Review: OVLAS,Prepare about peer-reviewed
manuscripts
Task $: Continued: Sywihesize data and conduct analysesofbat pathogen spillover risk
V3-OV2). Description and execution: Sane 2shove:se Tak 5, Vear 3.

| Resources: Somea Task5, Year ples art ine 113 doa ali sriician. Progress
Metric: Deselopment of regions and coun level analyses nd risk models. Dives
Host virus phylogenetic analyses by species groups: umberofspatial isk maps generated:
Synthesized itrprettonof findings reported. Subtasks OYLS1 Clean and refine fed snd
Iaboratoy duafrom database:for snalyses, OY1.8.2 Conduct vial phylogeny and co-
phylogenetic analyses: OV1.5.3 Conduct ephlemotogie alysisof CoV prevalence nd
diversity; OVIS.4 Reine ecologies niche and species dissbution analyses: OVLS.S Develop
“and refine bt spillover isk scsment mode!
Option Vear2
“Task 1: Continued: Establish robust scientific research platform 0 understand zoonotic
disease ris in WesternAsia (V1-OY2).
Description and execution: As specified i Task 1.OY1. The O2 workshop will additionally
include an overviewof ntegrted emerging disase risk modeling and tingon grant and
manuscript writing to fcilate research network sustainability. Mul-year research datasets nd
analyses will be summarized in advance and presented concisely (in writen and ors] form) for
Peticipants to shar the information with stakeholders in theirespective countries. We will eck
local support and n-couniy government fundsto cost share in OY2.
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Resource: Same s Tsk1, Option Year 1. Pragrcs Metrics: See ss Tsk1, Option Year |
Deiverabit) Same as Ta 1 Year| Subtnts. OV2.13 Host worshipnddtahring
meeting in ighengagement pan sour. OY2.1.8 Organize nd plement field. tol
esearch exchange program: OV2.1: Develop nd msntain website for project OVLT.
Dulopand minis information sharing doabise
“Task 2: Continued: Bat specimen and disease ecology data cllcton (V1-0Y2).
Description and cecuton: Aspeed in Tak2 Yea 1. Activites wil be miedohe fr.
half oF OY: 10 allow for adequate timfo screcning and analysis of 1 specimens
Resources” Same as Task 2. Year|. Progress tric: SameasTash 2, Yea| Deliverables:
See a Task 2, ear | Subust: OY2.24 Colle at spesimens for CoV study and species
dishsionndaon dais; OV2.2.5 Transport specimens0approved abortsfo
Soage
“Task 3: Continued: Regional bat coronavirus characterization (Y1-0Y2).
Description and cxccution: Sam a»shoves 36 Task 3, Year
Resources: Some a shove; ScTsk 3, YearI. Progr Metrics: Samples sent olaboratorics:
pes ested he of vias ected. Deliveries: Continue einfo Co's,
scuercing compte. Sbtask: V2.3 Store nd update eposorydata for bat specimens:
OY2:3.4 Screen specimens for CoVs. OY2.3.8 Confirm and sequence positive specimens.
Task4: Continued: Compile anddisseminate rescarch results andreportsto stakeholders
(102). Descriptionand execution: As specified in Task3. Year|Adiionaly in OY.
nd-ofproeet por will b generated. Two pesrteviowed publications will focus on iene
“advanccmens mids trough the fie yeas of das colton, sharing. and anys, and th
irctur and hes practices lame from W-A8-Vet for One Health model that othe regions or
icplines could ploy At ast AB Neste will end th North American
Society for Ba: Resear and anher imemaional conferencetoshareendoprosee ings
Revue: Same as Tak . Year1. Progress Metric Same ss Tsk 4, Year |. Delcrublts)
Same as Task4.Year |. Addionaly. endo projet reports finalized. Subids: OV2AL
Sub anal por, including sre reposory da,to DTRA: 0Y242 Analy 3nd
discminae sud findings 0 focal, gional and loka sikchokdns: OY2.43 Conduct
presenttionsineengs at nsad places specified in the rant schedule. including DTRA
Anns Technical Review: OY24.4. Preare subi peceviowed mamiser pis
“Task5: Continued: Synthese data and conduct analysesof bat pathogen spillover risk

| (N3-0V2). Description andexecution: As specified in Task 5,0 ©. 1nOY2apolicy brief will Deleted: Veer+
aiionallybedevelopedfo decision makes (0 summstice primary ndings from bn vires
pilloer idk models
Resource: Sean a Tusk , Yar3. Prgres Matis: Development of gions] and couney- Dees
level syses and rk mes. Decrubis: Spal isk maps falze. resized Coates Pras Exinon ue: C15
interpretation offindings reported. Subanks: OV2.81 Clean nd refine ied and lorsory data 01 EA i epsTo
rom dtahace for néhics; OY2.52 Conduct ire] phylogeny and cophylogencic lyses: Tsfu oatsOY2.53 Conduct epidenologica] analysis of CoV prevalence and ders: OY2.54 Refine i Ww
ccologial niche andspecies dsrbution analyses: OY2.5.S Develop and fine bat spilove isk Deleted: Cuties Prego Expr

| emmdOY: 6 Deco megood pbsiom cme TT
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UNCLASSIFIED
ST Understanding the Risk of Bat-Borne Zoonotic Disease Emergence in Western Asia

ON. 42 PI: K.J. Olival, EcoHealth Alliance,
2) HDTRA1-14-24-FRCWMD-BAA CBEP-TA 6 CC WMD

Rags A e LLLL)
= | [——

Objective: To characterize the diversity of coronaviruses exx i
(CoV) and test key hypotheses about bat-borne zoonotic Sz) i
virus emergence risk in Western Asia in order to reduce |_ES 3
the threat of infectious diseases. lay \( —
Methods: Multi-country field investigations to Collect bat aon bt socrcses mers FE
specimens and ecological data; laboratory PES
characterization of bat CoV diversity: establish (oc a2.
collaborative research network and data sharing via NPG > "0 me, =
annual review and planning workshops and research - we
exchanges; and risk modeling to improve understanding = lms rented
of zoonotic disease emergence across Western Asia. -- Sete
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, © Characterization of CoV's — Years 2-3 & OY1-2
Personnel Supported: 24 Researchers, 8 University © Increased capacity to research, publish, and share
Faculty, 6 Graduate Students, 2 Post-Doctoral Fellows, scientific information — Years 1-3 & OY 1-2
6 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 Vr 3, $772,472 OV, $500,533 OY2
and International Science, Medicine, or Policy forums Contact information PI: Dr. Kevin J. Olival,
and conferonces are exported, 212-380-4478 Qlival @EcoHealthAllance org
eel

UNCLASSIFIED .
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StatementofWork
Project Til: Undesscandin th RisofBat Bore Zoonotic Disease Emergence in Wester.
Asia
Document Date: Joly 29.2016
Objective: Out primary objective is 0 characteris he diversityof coronaviruses (CoV) and
Test Key hypotheses about bat-homesonnotic virus emergence risk in Wester Axi in order to
robot oflocates, DespheogoonoF to imperil
Virusesa<zoonotic diseases. and th emergenceof the Middle East Respiratory Syndrome

coronavitas (MERS.CoV). thee remains limited scientific knowlegeof he disthation and
cology ofbuts, herpathogen diversity and potential nterfcesfortransmission 0 ans and
her species in Wester Astaan area encompassing over 20 countries intheMiddle East and
Near ist. Our project i designed to decet conning viruses at ci source (wide
populations) troughhypothesis driven research, nd 0provide mechani for proved isk
assessment, information sharing and scien collaboration in <n aa with fragmented. and
often nite, capociy for zoonotic disase investigations. Through partnerships with
Iaboratoies within he region and extensive ficd investigations, we wil stabi  sastcaly
rigorous rescarch platform 0 characterize endemic pathogen diversityfor coronavirus. key
es amily with knownpandemic potential Dat on pathogendiversity. host dsrbuton. 3nd
cologicltats will be crate. exchanged. and used ( mel coon disease risk and
Tacilitte scenic collsboration in tis polically volte region.

Scope:
“The grace proposes development of regional z0oneti bt disease rescarch program.
including specific hypothesiedrven scientific activities o charscierie coransvins (CoV)diversity and riskofvial spillover to people. Toward sdvancemen:ofOne leak rescareh, he
antecwill ho extsblish3 networkofsien curently working independent’ onbt nd
sca esearch fo more effectively share data simed at paraeiering rik models and esting
regional hypotheses n disease ecologyofbtbore pathogens. Research findings willbe
isceminated broadly nthe Scemifc comrmuity4 0 relevant governmen: authorities15d
policy maces in the US and Wester Asia The grantee team shal foesontefollowing gosls
nd milestone:

1. Conduct disease cology investigation 1 mors precisely map ba-borse zooms discasc
ditionand spillover sk (Year | - Option Year 2),
+ Milestones Establish study protocols; map existing deta; implement ild surveys fo

catalogue regional bat divers, species inventories, and cole specimens for CoV.
characienzaton: collate spatial ad ecological data it cena database refine
Species diveburion mapsand niche models o eine reserole host dribusion in
Westen Asi develop ond mia information sharing dotabase nd website.

2. ChameterizebitCoV diversity in Western Asi o improve understandingof spillover
isk (Year | - Option Year 2).
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+ Milestones: Tain personne and implement fed and labortory stds: collect and
transport bt specimens: validote coronavis assays: sere specimensusingPCR:
sequence Col’ positive specimens: databasefo viral sequence, ho. and spas] data

3. Improve the One Health scifi capacity for bot and disease ecology research in
Wester Avia (Year | - Opion Year 2)
+ Milestones Establish regional networkofscientist: implement hypothesis diven

esearch projects (pe blow): fied. aboraory and salyicl tainingofin-country
cients. research exchanges from “ld to b's annual project planing and da
sharing workshop: country capacity ssessmens: coondinated information sharing
platform and publish ind disseminate scientific findings.

4 Symhsize data and conduct analyses ofat pathogen spillover risk (Year 3
Option Year 2)
+ Milestones: Develop snd apply&range of analytical approsches 0 model spatial

pater ofsoonotic virus dhthution and isk, Rostvial sharing and evolutionary
co-divergence, and identify comelaisofviral diversity: develop and parameterize o
Synthetic model ofbat spillover riskfo region.

“This work will suppor sirengihening One Healt reseseh capacity i four high engagement
counricswith CBEP detcrminaon: Jordan, Georgia. Tukey. nd Pokisian.andabroader
escarch coordination network including countries geographically scent fo core commis in
Westem Asia.Theprojecwillengage one 0 wa cad bat seins: senifid a points ofcontact
in ach country and establish cl and laboratory cams with additional local seats fo
conduct surveillance activites. The Center For Excellence In Biosafety. Biosecurity And
Biotechnology Royal Scenic Sxiety (Amman, Jordan) and th R. Lugar Caner for Public
Heshh Resear Thi, Georgia wil seve s regional hubs or laboratory research and
raining in pathogen detction Support for laboratory protocol sndinfooftechnology and
informationsharmg vill additionallybeprovided by NIH's Rocky Mountain Laborsories nd
he USAID Emerging Pandemic Treats PREDICT project A String Commitee will belie
commanication wii and between the Court regionsandwith goverment mises, nd will
define and oversee he strategic ams of th network, The Scentifie AdvisoryBoard will provide
encal oversight to animal welfare and biosceuriy ssucs and scientific said ofproposed
esearch sctves, maintain coliborations wih researchers from oer regions, nd will ere 55
Ted experts during capacity building activi and workshops. The proposed project period is
three years. with two opioral years 0 sugment datasetsfomre robust hypoticss testing and
promote further advancementofscientific capaci in he region
Background:
Bats are ost 0: wide range ofvial soonosesofconcern to DoD, CDC. WHO, 0d OIF due to
theie pandemic potential. high mortality ates, and ac of treatment options, including Ebola
vis, Marburg Urs,Nip ira, SARS CoV’ and VERS. CoV. However despite the risk that
vital zoonoses emerging from bats pose Worldwide. compared 10 Southeast Asia. Europe, the
America, snd Arce, viewsly nothing isknowin sbout viral pathogens in natura bt populations

2
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from West Asin. Bits sre am cmeire op (1200 seissoba)ofcologicllyimportant annals ht hae been Undesdied ompares 0 Gk xonomic Tops
Zoonoie ies esarch i the Midd Eat and Westen Asa is highly serene snd rely
ndenlaped wilh flay onotxape county Working tion wii
ona Sundaesndthot Secs o disease caps a sboronis for digas. \ bs
re bileanddoo spe poll bide her ric]nd orga and ink
logical Rosrches ough mangled project 0 allow for mrs comprehesive
esearch and urecilnce scien Weser Aa. Ba esearch coanlination nereit 1
Southt Avi(Southnt Asian Bit Comcrvtion Resch Unit. SEABCRUY: in Euope
(Eurobacy: and n Acs (Ba: Conservation Alc) ut Wester A<a repressamajor
sographi ap. Westem Aca docs ro curently have the niu place port da
SharingIo Felon! undesianding of oan diese rats, nor Ie cology nd
ition more general. amy hes authori ne regionar no waeofbit
populations odiversity i tsiCouns. Ou proposed research proce will diol serve
niegoin jective of he CBEP ition, 1 ESE.pervcoun sient
Tigh aly. potsdv scar: 2)nani wrtanding of demic vss to
allow retain of neue 5. rowrEea1h uur: 3) sopping
iowa capacity buing by chaning pure capability lo dtc. sgn, and portcic at: )ployresponsIblosk manage bet practic ) iin prtnct
County escarchers oth cially out cthca research an be competine in sling
intmations] funding nd 6) promoing 3 One Heath concep.
Key references fnclude ues erences ca be foundi he Project Narain)
Memish, ZA, N Misha. K) ial, SF Fagho,V Kapoor, JHEps,RAlbakeem, M AL
‘Asar,AIlm. A Kapoor 1 rice Dash, AA ARacca and WI Lipkin 2013
dle Fost Respisory Syndrome Corona in ts. Sud abi, Emerging nections
Dice19: 15191523

lial KJ CC Weekley.ardP Deak. 2015. Are bus lly “specialas vie vesvois: What
we Know and ned know L Wang. cor, at ad Verne: From Pathogen Discoveryin
Thos: Genomics, Jon Wily& Sor, ine. New JeyNewru. SH, HE Field,JH Epstein. and CE deJong. 2011 Investigatingthecle of bac in
rein sone Balancing colo. consersationndplcheath erst. Food nd

‘Aural Organizaon ofte United Nations. Rome.
TaskoScentfie Goals: (Format: YearHo).Tak . Subtas.
“Tank VLL-OYLI Establish robust centifc research plafor to understand zoontic
disease risk in Western Avia (Years 1-OV2).
“The gran shal assemnetworkofscientific research parses fom igh nd medium
ensacenen counties vi em, conference cali, ax Formal ieviion. Daa fofi modeling
il collatedacross ar egional ooo nn ou proposed eld amin wie hough
‘sh sharing worichops and he cation of he West Asia Dt Rescarch Network
FA3 No colloborstive. ursable network ofkey Wife esstchers ad pole Heh
Tepresives rom > 2 oun. The procesofcooing and bing the newark will be
Coin throughoutthegran. Paripnts wil be added Brough networkin apporunics,
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intuding ot ponte sons,worse,ataoewis sth ings, as couteats row motes emf eat ant rate wan.3awoe
cetad o pres in resortgina erence Borris ach Yor 0ron hinmi capac and FSig of spcmens clocid Fm
obrapercom 0 PA, TR) A ciple cr compensscHol lord in YX. md hn poem V3. OY) will be cevloped 0 mess

priseTN Outed cmt
deanring meting wil hdsal. The rcs will da wen or commenter tapentShab‘micas ming COED fnded oudaedeahase fa ot prot scologicl an et,anadcilsn ofoesrelied CoV drt anpaod SRI
VLLLISYALI Confirm snd identify rescarch partners und diagnostic laboratories. krrigVETZY3.12 Dolo. pl andiamfoe smite competency sseutmt
VEL.0V21 lot worndi ahting sig 3 genome pun cout,VETEVLLS Ref hypo for Cov syVANS0v15 Oraman petUsrscchngspan.VET 5-021 Devlop and aman webs fr protVELT.ONI17 Devcloy amd aim imfmition hai dsb:
Tak V1.2-OYL1 Bt specimen and disease slog field daa colton (Years OY).
Th grace will min or nd seppr ficd nscigsions for unt bot spinlionmiamlLiotre HoreageradoCommunic ro gpISap Bod eo of rfc A ous illorally <amled wih at ahepene 1 US IACUC apron totes. Improving he
ity oft postoSto and bombed oni fotsndhookofmic dts mrgence am sing peesvt he does andGti ofComair an ie demic ot pathogen, Longiil daset will be only
deniedon AB Net Semis nd where posl, rend polation deco oincre wilbe aur nee he draon ofto res om ek rappingdt.Pos wile
Color nd cred to eas wih SPOTPeiGe ttt resSead upon coc member. Fed Savey tbhde.ESofbok ag and one
Colocationeinchsi(SwHeiPMEcol ovr GSC Dadre gachil insgro ha ot sec otwhoeSIG

or bie got Woksol anys wll bad fyfySlr won.
Serco alc) otspaEATE 4700Qn igh Dt SERWg
bedsono. Da wil sd ming rk shandincendrchcaon cuesCompas dviiy amd sundance ademews,ante lappy smndsis
Comparisons of bot ax] Co divest and abundance mong ste (Se Tak S) Specimens for1 he Co?arghons oa sab Hl. «myllbeCoed dmg Did
Tid arvep ee Tack Tio bopoes will pe cli for Bensbrn fo contined pee wk meth. Sapp or cogil seeps wil vided refo ih

| engagement countries andfour or more predicicr ise ent countries, and i recommended Deleted: siksonst
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Supp Tt plo aon suppis a budget allows) wil b providedtheining anr
Counties. Ar each aus workcho we wil ole da om previous nddnc SUeYs
‘on provide iinnd ct to he JEAB.Ner datas (oc Tok 1)
1232.1 Equi couney patos wih supple for study
Y1220V12.2 Conduct Fhe aiming for network scietiss.
VEZIOVEL3 Aviat couric with suds design 5 implertstion pla for stendlized
Surveys and mplmen bt dy ast
VU24.0V22.4 Collect butspineoCo sadly and seis iibtion nd sonornc
de
VE2S0YLL Tramport specimens to sproved loca gions bortryfo sors.
Task Y13-0V23: Regional bat coronavirus characterization (Years 1-0V2).
“The grams sl declop ad aman colsborativ scr investigation to chirctrz bt
CoV Lace rserehrs cal bnadocontno Jie atvin specimen colection.and
ein andes potsrear1geographic and host specific pte of CoV diversity in
a Weillcopsbatsand Collet fos, Blood, andr specimen. 0 Dues wo
pin ve nl 1 collieroid orTEing lcdtameamps Tors fo) oh 5 toe scutes ai
Somos, ACen mean RNA pevsnceof6 tSwill Ee us 95%probablyof brian
ding Poti CoV in cach spoton and nh, cr sper per spon pet stew] ote
Vika mere of3 CoV seqeaces pr ge speciefo rays, Asin3Gosseaive S——
Snerage prevalence of 6% eros all Bt pis and locations, rein onmed22h Coe
Local specimens eros the riect will yielda inimum of 3: 3 36positive CoV sarapies for ond ve
arly Cold chat, ral anspor nd security bs practices wi be sandinlbved and pwns
wtilized across the project. Demographic and ecological data will be collected with specimens (pleted vis
ndesr oto he cena dsisbase. Testing wil be ial conducied to esol osc

Iaboraoris RSS nd Lugar, with aon occa lborstors cacy for CoV serening Dette rer
ending funding nd DRA sproal We wil alte CoV PCR swaysin Yeu | omdsersen  Deeed cn
clsunpios wih Follow-up untospacing nd nse on steSP1 Dom
Subent ye. Dead er
YISLOVLL.1 Equip county parce wih abort supplies
VIS2.0VE22 Conduct bstrybed disc waning
Y23OV233 Sore and apo poston ts or bt species.VEIAOVIIASerenspecimens for COUS
Y23S0Y23.S Conon snd scquce ose spesincs.
“Task Y14-0YL4: Compile and disseminate rsesech cesals and reports to stakeholders
(Nears Lov)
“The grace sal synths and report on he project's sini regional cpacty dingschigvemete and wee incoteoTRA sr vaio sagan county
Tevel, echo and iemaionah, Bohan sample tposkory information ndvoces
metadata wilbeaida DTRApeciied format and i spiesand doa wilhe
“ibe forest 12 month ithe pre ed das. Sciemific plications wil be write
nd submited fo pees vie Swi remem and eraioal Comers

s
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YLAI-OY2.4.1Submit annus report, including sample repository dts, 0DTRA.
Y142-0Y2.42 Analyze ond disseminate sty findings fo foal, regions, and lobal
sukcholders
V1LA3-OY2.43 Conduct presentations meeting a times and pisces specified inthe grant
schedule, including DTRA Annual Techies! Review.

| YA4-OV2.4.4Preparesubi pecs eviews mamscrips oles 3
Task Y3.50Y2.5: Synthese data andcondust analyses of bat pathogen spillover risk
(Years 3.0V2).
“The gramce will anedita to fest primary hypotheses aimed at understanding the ikof CoV
vita spillover rombats to unas sing rang ofanalicl approsehes. Project dats including
bat and virus isirbution from ecological field surveys, species occurence and cologic dts
colltd from partcrs. novel CoV sequence data, nd previouslypublished CoV data nd
existing spoil (environment and ecological disease rivers) dat set from te region wil be
‘Symtbetcaly analyzed. Specific analytical tools usd wil inclecological iche model.
cographic profiling analysis. spatial egrssions, ba: ins copyogeny analyses, and
pidemviogical analyses nd power ests 1 sss isk ofspillover between species and by
subregion.
Y381-OV2S.1 Clean and refine field and laboratory da rom dbaseforsnalyses.
Y352.0V2.52 Conduct viaphylogenyand co-phylogeneti analyses.
¥353.0V253 Conduct epidemiological analysisofCoV prevalenceand diversity.
Y354-0V28.4 Refine ecologies riche and species disubotion ealyses.
Y3.5.5-0V25.5 Develop and refine bat spllover risk assessment model
OY2.5.6 Developfinal echrical report and pole bretfom is sessment.
Performance Schedule

.
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