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Contact PD/PI: DASZAK, PETER OMB Number: 4040-0010
Expiration Date: 10/31/2019

Project/Performance Site Location(s)

Project/Performance Site Primary Location O | am submitting an application as an individual, and not on behalf of
a company, state, local or tribal government, academia, or other type of
organization.

Organization Name: ECOHEALTH ALLIANCE, INC.
Duns Number: 0770900660000

Street1™: 460 W 34TH ST.

Street2: SUITE 1701

City™: NEW YORK

County:

State*: NY: New York

Province:

Country*: USA: UNITED STATES

Zip / Postal Code*: 10001-2320

Project/Performance Site Congressional District*: NY-010
Project/Performance Site Location 1 O | am submitting an application as an individual, and not on behalf of

a company, state, local or tribal government, academia, or other type of
organization.

Organization Name: Conservation Medicine Ltd
DUNS Number: 5344092560000

Street1™: 13H Villamas Condo
Street2: Villamas Jalan Villamas
City*: gﬁ{g""

County:

State™:

Province:

Country*: MYS: MALAYSIA

Zip / Postal Code*:
Project/Performance Site Congressional District™:
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Contact PD/PI: DASZAK, PETER

Project/Performance Site Location 2 O | am submitting an application as an individual, and not on behalf of
a company, state, local or tribal government, academia, or other type of
organization.

Organization Name: Duke-NUS Medical School
DUNS Number: 5951922530000

Street1*; 8 College Road

Street2:

City*: Singapore

County:

State™:

Province:

Country™: SGP: SINGAPORE

Zip / Postal Code*: 169857

Project/Performance Site Congressional District*:

Project/Performance Site Location 3 O | am submitting an application as an individual, and not on behalf of
a company, state, local or tribal government, academia, or other type of
organization.

Organization Name: National Emerging Infectious Diseases

Laboratories
DUNS Number: 0771630590000
Street1*: 620 Albany St.
Street2:
City™: Boston
County:
State*: MA: Massachusetts
Province:
Country*: USA: UNITED STATES
Zip / Postal Code*: 02118-2516
Project/Performance Site Congressional District*: MA-007
Project/Performance Site Location 4 O | am submitting an application as an individual, and not on behalf of

a company, state, local or tribal government, academia, or other type of
organization.
Organization Name: University of North Carolina, Chapel Hill
DUNS Number: 6081952770000
Street1™: 135 Dauer Drive
Street2:
City*: a;‘lapel
County:
State*: NC: North Carolina
Province:
Country*: USA: UNITED STATES
Zip / Postal Code*: 27599-7400
Project/Performance Site Congressional District*: NC-004
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Contact PD/PI: DASZAK, PETER

Project/Performance Site Location 5 O | am submitting an application as an individual, and not on behalf of
a company, state, local or tribal government, academia, or other type of
organization.

Organization Name: Uniformed Services University
DUNS Number: 1446765660000

Street1*; 4301 Jones Bridge Rd

Street2:

City™: Bethesda

County:

State*: MD: Maryland

Province:

Country*: USA: UNITED STATES

Zip / Postal Code*: 20814-4799

Project/Performance Site Congressional District*: MD-008
Project/Performance Site Location 6 O | am submitting an application as an individual, and not on behalf of

a company, state, local or tribal government, academia, or other type of
organization.

Organization Name: Chulalongkorn University
DUNS Number: 6598088360000

Street1*; 254 Phayathai Road
Street2:

County:

State™:

Province:

Country™: THA: THAILAND

Zip / Postal Code*: 10330

Project/Performance Site Congressional District™:

Additional Location(s) File Name:
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Contact PD/PI: DASZAK, PETER

RESEARCH & RELATED Other Project Information

OMB Number: 4040-0001

Expiration Date: 10/31/2019

1. Are Human Subjects Involved?*
1.a. If YES to Human Subjects

® Yes D No

4.b. If yes, please explain:

Is the Project Exempt from Federal regulations? O Yes @® No
If YES, check appropriate exemption number: -1 -2 _3 4 _5 _6 -7 _—_8
If NO, is the IRB review Pending? ® Yes O No
IRB Approval Date: 03-01-2020
Human Subject Assurance Number 00022431
2. Are Vertebrate Animals Used?* @ Yes O No
2.a. If YES to Vertebrate Animals
Is the IACUC review Pending? ® Yes O No
IACUC Approval Date:
Animal Welfare Assurance Number None
3. Is proprietary/privileged information included in the application?* O Yes ® No
4.a. Does this project have an actual or potential impact - positive or negative - on the environment?* O Yes ® No

collaborators?*
6.a. If yes, identify countries: Thailand, Malaysia, Singapore

6.b. Optional Explanation:

4.c. If this project has an actual or potential impact on the environment, has an exemption been authorized oran O Yes 2 No
environmental assessment (EA) or environmental impact statement (EIS) been performed?

4.d. If yes, please explain:

5. Is the research performance site designated, or eligible to be designated, as a historic place?* O Yes ® No
5.a. If yes, please explain:

6. Does this project involve activities outside the United States or partnership with international ® Yes O No

Filename

7. Project Summary/Abstract*

Project_Summary_EIDRC_SEA_Daszak.pdf

8. Project Narrative*

Project_Narrative_EIDRC_RFA-AI-19-028.pdf

9. Bibliography & References Cited EIDRC_SEA_Bibliography_FINAL.pdf

10.Facilities & Other Resources

11.Equipment

Facilities_EIDRC_2019_SEA_FINAL.pdf
Major_Equipment_FINAL.pdf

Tracking Number: GRANT12891702
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Contact PD/PI: DASZAK, PETER

PROJECT SUMMARY/ABSTRACT

Southeast Asia is one of the world’s highest-risk EID hotspots, the origin of the SARS pandemic, Nipah virus,
and repeated outbreaks of influenza. This is driven by high diversity of wildlife and rapidly expanding
demography that brings human and wildlife populations closer. This proposal will launch the Emerging
Infectious Diseases - South East Asia Research Collaboration Hub (EID-SEARCH), a collaboration among
leaders in emerging disease research in the USA, Thailand, Singapore and the 3 major Malaysian
administrative regions. These researchers have networks that span >50 clinics, laboratories and research
institutions across almost all SE Asian countries and will use the EID-SEARCH as an early warning system for
outbreaks involving exchange of information, reagents, samples and technology, and a collaborative power-
house for fundamental and translational research. The EID-SEARCH will also act as a significant asset to
scale-up and deploy resources in the case of an outbreak in the region. This EIDRC will conduct research
to: 1) Identify, characterize and rank spillover risk of high zoonotic potential viruses from wildlife, by analyzing
previously-archived wildlife samples, conducting targeted wildlife surveillance, and using serology & PCR
assays to identify novel viruses. These will be characterized to assess risk of spillover to people, and a series
of in vitro (receptor binding, cell culture) and in vivo (humanized mouse and collaborative cross models) assays
used to assess their potential to infect people and cause disease; 2) Collect samples and questionnaire data
from human communities that live in EID hotspots and have high cultural and behavioral risk of animal
exposure (e.g. wildlife hunting, bat guano collection). These will be tested with serological assays to identify
evidence of novel virus spillover, and analyzed against metadata to identify key risk pathways for transmission;
3) Identify and characterize viral etiology of ‘cryptic’ outbreaks in clinical cohorts. We will conduct syndromic
surveillance at clinics serving the populations in Aim 2, enroll patients with undiagnosed iliness and symptoms
consistent with emerging viral pathogens, and test samples with molecular and follow-up serological assays to
identify causal links between these syndromes and novel viruses.

This research will advance our understanding of the risk of novel viral emergence in a uniquely important
region. It will also strengthen in-country research capacity by linking local infectious disease scientists
with an international collaborative network that has proven capacity to conduct this work and produce
significant findings. The large body of high impact collaborative research from this EIDRC leadership team
provides proof-of-concept that EID-SEARCH has the background, collaborative network, experience, and
skillset to act as a unique early warning system for novel EIDs of any etiology threatening to emerge in
this hottest of the EID hotspots.

Page 8
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PROJECT NARRATIVE

This proposed EID Research Center (EID-SEARCH) brings leaders in emerging disease research from the US,
Thailand, Singapore and the 3 major Malaysian administrative regions together to build an early warning
system to safeguard against pandemic disease threats. This team will identify novel viruses from Southeast
Asian wildlife, characterize their capacity to infect and cause iliness in people, and use serological assays of
samples from people in rural communities with high wildlife contact to identify the background rate of exposure,
and risk factors that drive this. They will conduct in-depth surveillance of clinical cohorts at hospitals serving
these communities to examine if ‘cryptic’ outbreaks are caused by these novel agents, and to build significant
capacity to rapidly detect and respond should there be a major outbreak of a virus in the region.
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Conservation Medicine Ltd, Kuala Lumpur, Malaysia. (Mr. Hughes, Ms. Lee, Mr. Lee)

Conservation Medicine Ltd. (CM), was incorporated in 2014 in Kuala Lumpur, Malaysia, and is run as a non-
profit directed by Mr. Tom Hughes who has worked with EcoHealth Alliance (EHA) since 2005. CM employs a
Lab Coordinator (Mei Ho Lee) and Field Manager (Jimmy Lee), who have worked together with EHA since
2009 to implement field and lab projects including activities under the USAID Emerging Pandemic Threats:
PREDICT program and the USAID Infectious Disease Emergence and Economics of Altered Landscapes
(IDEEAL) project. CM employs; 1 Administrative Assistant to help coordinate the logistics of projects, assist
with data entry and communicate with partners; 5 rangers who have worked together with EHA since April
2017 and a Veterinarian who joined the team in November 2017 to carry out field work in PM and Sabah with
our government partners; a lab manger to run the Wildlife Health, Genetic and Forensic Laboratory (WHGFL)
established in collaboration with Sabah Wildlife Department (SWD) and 3 lab techs who conduct disease
testing at our government partner laboratories.

Information Technology Access

CM is equipped with office space, laptop computers, internet, mobile phones, GPS units, and three 4WD
vehicle fully equipped for field transportation to remote field sites (two in Peninsular Malaysia and one in
Sabah). CM maintains wildlife capture equipment and supplies for biological sample collection from humans
and animals and liquid nitrogen dry shippers for ensuring cold chain during transport of biological samples from
field to lab for both PM and Sabah. CM has supplies of personal protective equipment for all field and lab staff,
including PAPRs and N95 respirators, gloves and disposable coveralls. CM maintains close communication
with Ministry of Health and the National Public Health Laboratory (NPHL), Department of Wildlife and National
Parks (DWNP), Faculty of Veterinary Medicine Universiti Putra Malaysia (FVYMUPM), Department of Veterinary
Services, SWD, Sabah State Health Department, Kota Kinabalu Public Health Laboratory (KKPHL) and
Universiti Malaysia Sabah on behalf of EHA, and CM staff work closely with government partners to implement
PREDICT, IDEEAL and DTRA field and lab activities.

Biological Sample Storage and Access

CM helped establish and manages the SWD WHGFL (certified as a BSL- 2 laboratory according to the US
standard for laboratory specifications) that has all the equipment necessary to store samples, run extractions,
PCR and analysis on biological samples for disease surveillance. The lab is used to conduct health checks on
rescued and relocated wildlife before being released into new areas or sanctuaries, to screen samples for the
PREDICT and Deep Forest Project and for genetic research and forensic investigations. CM also helped
establish the new molecular zoonosis laboratories (certified as a BSL- 2 laboratory according to the US
standard for laboratory specifications), at DWNP’s National Wildlife Forensic Laboratory. The lab is used to
screen samples for the PREDICT & DTRA projects. In addition CM also has access to NPHL and KKPHL for
screening human samples and the Virology lab at FVMUPM for screening Livestock samples.

Borneo Medical and Health Research Centre (BMHRC). Universiti Malaysia Sabah, (Dr. Kamruddin & Dr.
Lasimbang)

Borneo Medical and Health Research Centre (BMHRC) is a centre of excellence that conducts teaching and
scientific researches on communicable diseases, outbreak investigations, and ethnomedicine. BMHRC has
offices space including a meeting room and seven laboratories which including preparation lab, parasitology
lab, cell culture lab, bacteriology lab, natural product lab, virology lab, and molecular biology lab. BMHRC is
supported by an administration staff, medical lab technologist, and research assistants who are available to
work on projects. BMHRC leading research centre in Sabah that is internationally recognized for its excellent
research on tropical endemic diseases and improving human health.

BMHRC has a global network of 10 research partners which are the Ministry of Health, Malaysia, Sabah State
Health Department, Kota Kinabalu City Hall, Nagasaki University, Zunyi Medical University, National University
of Singapore,Adtec Corporation, Oita University, Tottori Nursing College, and EcoHealth Alliance.

Information Technology Access

BMHRC equipped with LAN and wireless internet access. BMHRC users also have around-the-clock access to
servers, VPN, encryption software, IT support, and all necessary software. Software such as Oracle Virtualbox
virtual machine, Google Apps, Node JS, R programming languages, Bash shell script, Microsoft Office and
Open Office can be accessed at the Centre. BMHRC dedicated ion torrent performance computer with 11 TB
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hard drive, 49 GB of RAM, and dual Xeon processor with 24 cores. BMHRC has also Ubuntu Linux and
Window Operating System.

Biological Sample Storage and Access

BMHRC has a laboratory equipment facility such as light microscopes, incubators, shaking incubator,
magnifying lamp, -80°C freezer, refrigerator for reagents (4°C), refrigerated centrifuge, thermal cyclers, next
generation sequencer (ion torrent), water bath, laminar air flow, digital droplet PCR, flow cytometer, and
autoclave machine.

Queen Elizabeth Hospital (QEH), Kota Kinabalu, Sabah, Malaysia (DrsHeng Gee Lee and Giri Shan
Rajahram)

The Infectious Diseases (ID) Unit and Clinical Research Centre (CRC), Queen Elizabeth Hospital conduct
scientific researches on infectious diseases. The ID Unit consists of a twenty bedded ward and an infectious
disease clinic. The unit is headed by an ID Consultant together with a Medical Specialist and six Medical
Officers. The CRC staffs consist of two Medical Officers, 1 pharmacist, 2 research officers, 2 registered nurses,
1 administration assistant, and 1 operation assistant.

Information Technology Access

CRC QEH is equipped with internet access and video conferencing facilities to facilitate communication
between collaborators. CRC QEH has important software including Microsoft Office and Stata 12 running on
Windows Operating Systems.

Biological Sample Storage and Access

The CRC office space includes a meeting room and basic laboratory which contains a -86°C freezer,
centrifuges x 2, refrigerated centrifuge x1, -20°C freezer x 1, a household fridge, pharmaceutical refrigerator x
2 (4-8 °C) and a portable incubator.

Sabah State Ministry of Health and Infectious Diseases Society of Kota Kinabalu, (A/Prof Yeo Tsin
Wen)

The Sabah State Ministry of Health is responsible for the clinical care for the Malaysian State of Sabah which
an estimated population of 3.5 million. Hospital care is provided by 14 Hospitals (2 Tertiary and 12 District
Hospitals) and outpatient care through an extensive network of outpatient polyclinics. These facilities are
located throughout the State including several in near proximity to primary and secondary rainforest with a high
degree of biodiversity. These facilities can be selected for the clinical studies depending on the areas assessed
to be at high risk for viral zoonotic crossover.

There is also a Clinical Research Centre (CRC) attached to the Sabah Ministry of Health which will assist in
the conduct of clinical studies in these facilities, including ensuring it is done according to good clinical practice,
(GCP).

The Infectious Diseases Society of Kota Kinabalu (IDSKK) is a non-governmental organization who in
collaboration with the Sabah Ministry of Health conducts clinical infectious diseases research of relevance to
Sabah.

Information Technology Access

The Sabah State Ministry of Health and Infectious Diseases Society of Kota Kinabalu both are equipped with
high-speed internet access that allows for communication across international partners. The administrative
office at IDSKK has Microsoft Office access and also access to clinical data management platforms such as
REDCAP.

Biological Sample Storage and Access

IDSKK currently has 6 administrative and 4 laboratory staff and is based in Kota Kinabalu. The laboratory in
Kota Kinabalu has a BSL-2 biosafety hood for sample processing, ultra-low freezers and liquid nitrogen
freezers, multiple centrifuges, microscopes and PCR machines. Outside of Kota Kinabalu, it also has biosafety
hoods, ultra-low/liquid nitrogen freezers and centrifuges which are mobile and can be located at selected
health facilities within the state. The mobility was demonstrated in several collaborative studies funded by
Australian and European funders where the laboratory facilities were relocated several times. The logistical
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chain with the main laboratory in Kota Kinabalu was also demonstrated during these projects with samples
transported back from various district hospitals using transport provided by the Sabah Ministry of Health and
local means.

Nanyang Technological University (NTU) - Lee Kong Chian School of Medicine, Singapore (A/Prof Yeo
Tsin Wen)

Nanyang Technological University, Lee Kong Chian School of Medicine currently employed about 400 staffs,
which includes researchers and faculty members. It occupies two buildings, Experimental Medicine Building
and Clinical Sciences Building, in which they are situated in Nanyang Technological University, 59 Nanyang
Drive Singapore 636921 and at Novena, 11 Mandalay Road, Singapore 308232 respectively. The information
technology available is similar to that detailed above for EcoHealth Alliance.

Information Technology Access

Nanyang Technological University, Lee Kong Chian School of Medicine is equipped Internet access and video
conferencing facilities to facilitate easy communication between collaborators. The University provides IT and
AV assistance through its Information Technology department.

Biological Sample Storage and Access

NTU has various facilities integrated in the school relevant for this study. They are namely multiple BLS-2 level
facilities, dedicated samples processing rooms for viral and pathogens and multiple sequencers (lllumina Mi-
SEQ and Oxford Nanopore Platforms) with bioinformatics support. The University also has a biobank facility
that aims to provide a facility to aid researchers to store biological specimens for future clinical research
purposes. The biobank currently holds several ultra-low freezers and liquid nitrogen freezer at Experimental
Medicine Building and Clinical Sciences Building. These will all be available for the study if required for sample
processing, sample storage and sequencing.

Other core facilities available for use include Flow Cytometry Facility, histology core facility and medical
imaging.
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Duke-NUS Institutional shared resources: The shared equipment provided by Duke-NUS for use by any
researcher in Duke-NUS includes but are not limited to: Applied Biosystems HT7900 RT-PCR, Beckman
Coulter AcT Diff Automated Cell Counter, Beckman FC500 Flow Cytometer, Scintillation Counter, Biorad
Benchmark Plus Microplate Reader, Biorad CFX96RT PCR, FACS analyser, Spectrophotometer, ImageQuant,
Confocal Microscope, Nanodrop, Fluorescent Microscope, Stereozoom microscope, Cellomics high throughput
microscope and ABSL3 containment facilities.

Uniformed Services University, Bethesda, USA (Drs. Broder and Laing)

The Biostatistics Consulting Center (BCC), a service of the Department of Preventive Medicine and Biometrics,
provides statistical consulting to USUHS scientific investigators. We routinely consult with Cara Olsen,
Research Assistant Professor (the full-time Biostatistics Consultant of the BCC), regarding proper design of
experiments for statistical testing and for statistical analysis of the resulting data.

The USU Translational Imaging Facility (TIF) houses state-of-the art equipment for live animal imaging,
including a Siemens Inveon SPECT/PET/CT Scanner, a Bruker Biospec 70/20 USR Magnetic Resonance
Imaging system, and a Bruker In-Vivo Xtreme Il bioluminescence and X-ray imaging system.

The USU Biomedical Instrumentation Center (BIC) houses core equipment for use by investigators throughout
the University. Instrumentation is available either free or on a fee-for-service basis, depending on which
instruments have annual service contracts (which are paid largely through per-hour use fees). The BIC Flow
Cytometry Core includes two Becton-Dickinson (10- and 13-parameter) LSRII FACS analyzers, one 15-
parameter FACSAria FACS sorter, and one Amnis Image Stream X Mark Il imaging flow cytometer, as well as
off-line analysis workstations.

The BIC Imaging Core houses three confocal microscopes, including a Zeiss 700 inverted system with
405/458/488/514/561/633 laser excitation; a Zess 710NLO inverted system with 405/458/488/514/561/633
conventional lasers and a Coherent Ultra2 Ti-Sapphire laser for multiphoton excitation, continuously tunable
over the range of 690 to 1080 nm; and a Zeiss AxioExaminer-Z1 upright microscope equipped with a direct-
coupled Coherent Chameleon tunable infrared laser for ex vivo and in vivo mutliphoton imaging projects. A
Becker-Hickl two-detector FLIM system (for FRET analyses) is connected to the inverted Zeiss 710NLO
system. Recently, the BIC has also acquired a Zeiss Elyra PS.1 super-resolution microscope, which is capable
of 4-parameter SR-SIM (super-resolution structured illumination) imaging, 3-parameter PALM (Photoactivation
localization microscopy) and dSTORM (direct stochastic optical reconstruction microscopy), as well as 3D-
PALM/dSTORM. The BIC also houses a Leica AF6000 system, consisting of an inverted microscope equipped
with a fully motorized 3-axis stage plus atmosphere and temperature control, allowing extended term (days)
live cell analyses. Additionally, there is a stereology system consisting of a Zeiss Axiolmager.M2 upright
microscope connected to MicroBrightField's Stereo Investigator software package. The facility also includes
several additional wide-field fluorescence microscopes, and three offline data analysis stations with software
packages including: Zeiss Zen software and full Physiology package; Media Cybernetics' 3D Constructor,
Image Pro Analyzer, Autodeblur, and Autovisualize; Metamorph Basic. The Imaging Core also includes a
transmission electron microscope (Philips CM100 transmission EM) and an ultramicrotome (Leica EM UC6
with EM FCB6 cryo attachment).

The BIC Genomics core includes an ABI 3900 DNA synthesizer, an ABI3500x| Genetic Analyzer (for
sequencing), a RochLightCycler 480 for real-time PCR, and Systec Mediaprep and Plate Pourer instrument.
There is also an integrated Fuji FLA-5000/LAS-3000 imaging system for many applications that involve
fluorescence and chemiluminescence imaging of gels and blots. The BIC Proteomics Core includes two Agilent
1100 HPLCs, an AB SCIEX Voyager DSTR MALDI-TOF mass spectrometer, and an AB SCIEX Q-TOF
tandem mass spectrometer.

The BIC Structural Biology Core includes a Rigaku HighFlux HomelLab X-ray diffraction system, with a
MicroMax-007 HF microfocus rotating anode generator, an R-AXIS Imaging Plate detector, and an X-stream
2000 cryogenic system. Other available BIC instruments and services include histopathology and PET/CT
instrumentation for small animal research.
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National Emerging Infectious Diseases Laboratories (NEIDL), Boston, USA (Drs. Keusch and Corley)

The NEIDL has much of the major instrumentation necessary to carry out modern virology and microbiology,
molecular biology, and immunologically related research. Included are imaging facilities containing a Leica
Confocal Microscope, Zeiss 200M with conventional and oil immersion (100x, 63x) lenses and climate-
controlled stage and time lapse, mosaic and optical sectioning capacities, a Nikon Ti2-E microscope (equipped
with high quality objectives including 100x oil immersion lambda NA 1.45 lens and a Photometrics sSCMOS
camera), and Biotek Cytation high throughput imaging system with an automated plate loader and Autoquant
software, EVOS fluorescent cell imager, and other standard compound and inverted microscopes. For
immunological analysis, dedicated flow cytometer analyzers are available (BD LSRFortessa, LSR Il), Biorad
Bioplex 200 ianalyzers, automated ELISPOT readers, Beckman L90K ultracentrifuges at every biocontainment
level, as well as superspeed, micro and tissue culture centrifuges, various plate readers (Tecan M200 and
M100), Odyssey CLx infrared imager, ELISA readers, etc.

For nucleic acid analysis the NEIDL has real time PCRs (BioRad qRT-CFX-96, Quantstudio 6) as well as
conventional PCR machines, gel box and purification systems, gel documentation systems and all essential
molecular biology equipment. For RNA work, dedicated laboratory preparation stations are available, and there
is access to Qiagen QiaCubes for automated RNA preparation, sequencers (lllumina MiSeq, MinlON nanopore
seqguencer with two dedicated computers that allow parallel run-and-analysis), and nanodrop and a
BioAnalyzer for nucleic acid analysis and RNA quality determination.

For work with animals, instrumentation includes clinical chemistry and hematology systems (Drew Scientific
Hemavet 950 FS multi-species automated hematology system, Abaxis Vetscan VS2 and Clinical Chemistry
Analyzers, Abaxis Piccolo Xpress Chemistry Analyzer, Abaxis VSpro for coagulopathies. The NEIDL also
houses a Bruker 4.7T MRI, CT scan and IVIS scan instrumentation for live animal monitoring. An extensive
aerobiology suite with instrumentation allows aerosol delivery of pathogens or therapeutics to animals from
mice to non-human primates. Class Il glovebox biosafety cabinet and animal transfer modules are in the
facility as well.

Thai Red Cross Emerging Infectious Diseases Health Science Centre (TRC-EID), Faculty of Medicine,
Chulalongkorn University Hospital, Thailand (Drs. Hemachudha and Wacharapluesadee)

TRC-EID has 28 deep freezers (-80°C), 10 -20°C refrigerators, and 11 standard refrigerators, and our own
electric generator for backup. The laboratory is fully equipped with biosafety cabinet class lls, centrifuges,
conventional PCR systems, real-time PCR systems (including fast real-time systems), extraction machines, gel
documentation system, dehumidifiers, electrophoresis and NGS (lllumina MiSeq). TRC-EID also has biosafety
level lll biological glovebox which increases efficiency in working with highly dangerous pathogens without
delay. Further, TRC-EID has access to shared facilities with Chula Medical Research Center, Faculty of
Medicine, Chulalongkorn University.

Conservation Medicine Ltd, Kuala Lumpur, Malaysia. (Mr. Hughes, Ms. Lee, Mr. Lee)

Conservation Medicine is equipped with office space, laptop computers, internet, mobile phones, GPS units,
and three 4WD vehicle fully equipped for field transportation to remote field sites (two in Peninsular Malaysia
and one in Sabah). CM maintains wildlife capture equipment and supplies for biological sample collection from
humans and animals and liquid nitrogen dry shippers for ensuring cold chain during transport of biological
samples from field to lab for both PM and Sabah. CM has supplies of personal protective equipment for all field
and lab staff, including PAPRs and N95 respirators, gloves and disposable coveralls. CM maintains close
communication with Ministry of Health and the National Public Health Laboratory (NPHL), Department of
Wildlife and National Parks (DWNP), Faculty of Veterinary Medicine Universiti Putra Malaysia (FVMUPM),
Department of Veterinary Services, SWD, Sabah State Health Department, Kota Kinabalu Public Health
Laboratory (KKPHL) and Universiti Malaysia Sabah on behalf of EHA, and CM staff work closely with
government partners to implement PREDICT, IDEEAL and DTRA field and lab activities.

Borneo Medical and Health Research Centre (BMHRC). Universiti Malaysia Sabah, (Dr. Kamruddin & Dr.
Lasimbang)

Borneo Medical and Health Research Centre (BMHRC) is equipped with LAN and wireless Internet access and
meeting room facility to facilitate easy communication between collaborators. BMHRC users have around-the-
clock access to servers, VPN, encryption software, IT support, and all necessary software. BMHRC also has ion
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torrent, high performance computer with 11 TB hard drive, 49 GB RAM, and dual Xeon processor with 24 cores.
Along with other equipment or software, BMHRC has complete virtue Ubuntu 16.04 with support bioinformatic
and the tools such as Oracle Virtualbox virtual machine, Google Apps, NodedJS, R programming languages,
Bash shell script, Microsoft Office and Open Office. Ubuntu Linux and window operating system also provided
by core funding to BMHRC.

BMHRC has a laboratory equipment facility such as light microscopes, incubators, shaking incubator,
magnifying lamp, -80°C freezer, refrigerator for reagents (4°C), refrigerated centrifuge, thermal cyclers, next
generation sequencer (ion torrent), water bath, laminar air flow, digital droplet PCR, flow cytometer, and
autoclave machine.

Queen Elizabeth Hospital (QEH), Kota Kinabalu, Sabah, Malaysia (DrsHeng Gee Lee and Giri Shan
Rajahram)

The QEH Clinical Research Centre (CRC) is equipped with Internet access and video conferencing facilities to
facilitate communication between collaborators. QEH CRC has important software including Microsoft Office,
Adobe, and Stata 12 running on Windows Operating Systems. CRC QEH is also equipped with office space,
computers, internet, and phones. QEH has supplies of personal protective equipment for lab staff, including
N95 respirators, gloves and disposable coveralls.

Sabah State Ministry of Health and Infectious Diseases Society of Kota Kinabalu, (A/Prof Yeo Tsin
Wen)

The equipment located in Kota Kinabalu which will be available for the proposed studies include a dedicated
research laboratory with the following: a BSL-2 biosafety hood for sample processing, multiple high speed/
normal centrifuges, microscopes, PCR machines, ultra-low freezers and liquid nitrogen freezers. It also has a
high speed internet access and dedicated laboratory computers for sample database documentation and
record keeping. There is 4 laboratory staff based in Kota Kinabalu who are also rostered to attend to the
freezers in case of any power outages or other emergencies.

Outside of Kota Kinabalu, there are additional biosafety hoods, ultra-low/liquid nitrogen freezers and
centrifuges which are mobile and can be located at selected health facilities within the state which will be
adequate for sample processing and storage for the clinical studies proposed for this project.

For shipment of the samples within the state of Sabah, there liquid nitrogen dry shippers for transport of
samples from selected district hospitals or health facilities to the main laboratory in Kota Kinabalu. For
overseas shipments, there are also liquid nitrogen dry shippers or commercial couriers available.

Technological University (NTU) - Lee Kong Chian School of Medicine, Singapore (A/Prof Yeo Tsin Wen)
The laboratories in Lee Kong Chian School of Medicine from both schools are equipped with a number of core
equipment that are to be shared among the many researchers in the school. Big core equipment includes at
least 2 biosafety cabinets on each floor of the 2 buildings, CO2 incubators from Nuaire and ESCO, drying ovens,
electroporator, 1 flow cytometer, a number of gel doc system, high pressure homogenizer, a number of
incubators from Incucell and Thermo Scientific, water purification system from MilliQ and 2 X-ray film proccessor.
The laboratories are also equipped with transilluminators, spectrophotometers, sonicators, QRT PCR and PCR
machines and 1 stereomicroscope from Leica.

Common equipment includes a number of autoclaves and cell counters, Bio-Plex multiplex array system, Cobas
biochemistry and immunoassay analyser, a number of gyratory rocker, sufficient number of ice machines, a few
of Eppendorf vacuum concentrator, quite a number of tissue culture microscopes from Leica for IVD phase
contrast, 3 TS100 inverted brightfield and phase contrast from Nikon, 1 TS100 inverted brightfield without phase
contrast. Water baths, tube rollers, shaking incubators, centrifuges (high speed, swing bucket and
ultracentrifuge), orbital shakers and rotators are provided sufficiently to keep up with the use from each Principal
Investigators in Lee Kong Chian School of Medicine.

Specialized equipment includes Histology equipment that includes equipment from Leica: 1 Flattening table, 1
Histology Water Bath, Microsystem — Automated Vacuum Tissue Processor, Tissue Embedding Instrumentation,
Cryostat, Motorised Rotary Microtome. We have a few specialized microscopes and they include wide-field
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fluorescent upright microscope from Leica, an upright Axio Z2 confocal microscope with LSM 800 2-PMT from
Carl Zeiss, Inverted Axio Observer, Z1 confocal microscope with LSM 800 2-GaAsp detector from Carl Zeiss,

Ti-E inverted spinning disk confocal system from Nikon as well as a high modality total internal refection
microscope from Nikon.
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