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Form A, Part 1

BWC - Confidence Building Measure

Exchange of data on research centres and laboratories

United States of America

April 15, 2@2
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Exchange of data on research centreend laboratories: Overview

The United States has a layered approach to laboratory biorisk management for maximum containment
laboratories. To promote transparency about biorisk management, as recommended by the 2020 G7
Expertsoé Meet i nagboratory Botisk Managemers, the Wnged &tates is providing the

following information. All research centers are required to comply with relevant laws and regulations,
which depend on the nature of the | ardestay.oryds r e
Laws pertaining to biorisk management can be found héres://www.phe.gov/s3/law/pages/laws.aspx

Federal, State, and municipal guidelines and regulations shape biorisk managyeteens at individual
research institutions to provide a layered, redundant approach to minimize potential risks from work with
hazardous biological materials. These policies, regulations, and guidelines are designed to protect
laboratory personnel, publhealth, agriculture, and the environment from accidental or deliberate
exposure to hazardous biological agents and toxins. This framework includes regulations and programs
designed to respond to the threat of bioterrorism and other crimes involviogitéb agents and toxins.

The regulations and guidelines cover a wide scope of topics from handling of pathogens to transport of
biological materials. Examples of key Federal regulations include:

1 Applicable Occupational Safety and Health Administrategulations (which includeamong
othersthe General Duty Clause, Personal Protective Equipment StandadBloodborne
Pathogens Standaydo ensure occupational safety and health of workers in the workplace
(https://www.osha.gov/healthcare/stand§rds

1 Select Agent Regulatiots ensure appropriate safety and security measures for handling of select
biological agents and toxinkt{ps://selectagentsov));

1 Permitting regulations for biological agents that are hazardous to agriculture and the environment
(https://www.aphis.usda.gov/aphis/ourfocus/importeyparid regulationsor infectious
biological agents and toxins known or suspected to cause disease in humans
(https://www.cdc.gov/cpr/ipp/

While Federal regulations provide the foundation for biorisk management, implementation is by
individual institutions, beginning with the Principal Investigators who are responsible for the safety and
security of activities in their laboratories. Instituntal Biosafety Committees, Biosafety Officers, and
Select Agents Responsible Officials, among others, play a key role in institutional management and
ensuring compliance with Federal regulations. Several guidelines and policies cover biosafety and
biosearrity research concerns that may arise in maximum containment facilities, which include the
examples below and others listed on this webkites://www.phe.gov/s3/law/Pages/Guidance.aspx

1 Biosafety in Microbiological and Biomedical Laborator{@WBL) 6" Edition, a guidance
document to protect workers from exposure to infectious biological agents and toxins;

1 NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid Mokcule
applicable to any entity funded by NIH for recombinant or synthetic nucleic research;

1 U.S. Government Policy for Institutional Oversight of Life Sciences Dual Use Research of
Concern; and additional guidelines, policies, and recommendations relasd-od-fyunction
research, pathogens of pandemic potential, and screening of synthesized DNA, among others.

More information on regulations and guidelines can be found in the Federal Experts Security Advisory
Panel reportHttps://www.phe.gov/s3/Documents/FESARidingprinciples.pdy, which also includes
transportation, export, and disposal of hazardous and/or infectious materials; response to biological
incidents; and securitysk assessments for individuals working with select agents and toxins.
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Form A, Part 1 (i)

Exchange of data on research centres and laboratories

1. Name(s) of facility.
National Biodefense Analysis and Countermeasures Center (NBACC)

2. Responsible public or private organization or company.
U.S. Department of Homeland Security Science and Technology Directorate
Operated by Battelle National Biodefense Institute LLC

3. Location and postal address.
8300 Research Plaza, Fort Detrick, Maryland 21702

4. Source(s) of financing of the reported activity, including indication if the activity is wholly or
partly financed by the Ministry of Defence.

U.S. Department of Homeland $eity (DHS)

U.S. Department of Justice (DOJ)

U.S. Department of Health and Human Services (HHS)

U.S. Department of Defense (D) - Partly

5. Number of maximum containment units within the research centre and/or laboratory, with an
indication of their respective size (M).
BSL 4 Laboratory 980 nt

6. Scope and general description of activities, including type(s) of microorganisms and/or toxins as
appropriate.

NBACC conducts studies to better understand current and future biological threats; to assess
vulnerabilities; and to determine potential impacts to guide the development of biological
countermeasures such as detectors, drugs, vaccines, and decontateiciatiologies. When needed,

NBACC conducts experimental programs to better characterize the benefits and risks of changes in U.S.
biodefense preparations. NBACC also develops bioforensic assays and provides operational bioforensic
analysis to support thetabution of biocrime and bioterrorism. (http://bnbi.org/)

The types of agents registered for use at NBACC are Risk Group2R@ins, RG2 gram positive and

gram negative bacterial agents, R@iral agents, R& gram positive and gram negative baeteri
agents, R&3 viral agents, and R@ viral agents.
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Form A, Part 1 (i)

Exchange of data on reearch centres and laboratories

1. Name(s) of facility.
U.S. Army Medical Research Institute of Infectious Diseases (USAMRIID)

2. Responsible public omprivate organization or company.
U.S. Army Medical Research and Materiel Command

3. Location and postal address.
1425 Porter Street, Fort Detrick, Frederick, Maryland 215021

4. Source(s) of financing of the reported activity, including indication if the activity is wholly or
partly financed by the Ministry of Defence.

U.S. Department of Defense D) i Partly

U.S. Department of Homeland Security (DHS)

U.S. Departmemf Healthand Human Service$iHS)

U.S. Department of Agriculture (USDA)

U.S.Department of Energy (DE)

U.S. Food and Drug Administration (FDA)

Universities

Private sector companies

5. Number of maximum containment units within the research centre and/or laboraory, with an
indication of their respective size ().
BSL 4 Laboratory 118672

6. Scope and general description of activities, including type(s) of microorganisms and/or toxins as
appropriate.

USAMRIID conducts research to develop strategies, products, information, procedures and training
programs for medical defense against biological warfare threats and infectious diseases. Medical products
developed to protect military personnel against lickl agents include vaccines, drugs, diagnostic
capabilities and various medical management procedures.

Additional information can be found dittps://www.usamriid.army.mil/
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Form A, Part 1 (i)

Exchange of data on research centres and laboratories

1. Name(s) of facility.
Centers for Disease Control (CDC), Deputy Director for Infectious Disease (DDID)

2. Responsible public or private organization or company.
Centers for Disese Control and Prevention (CD@),S. Department of Health and Human Services
(HHS)

3. Location and postal address.
1600 Clifton Road N.E., Atlanta, Georgia, 30329

4. Source(s) of financing of the reported activity, including indication if the activity is wholly or
partly financed by the Ministry of Defence.
U.S. Department of Health and Human Services (HHS)

5. Number of maximum containment unit$ within the research centre and/or laboratory, with an
indication of their respective size ().

BSL-4 Laboratory 118.5m?

BSL-4 Laboratory 308.8m?

BSL-4 Laboratory 118.5m?

Note: The changes in DDID BSA laboratory space were due to a numeeddulation error, resulting

in an overall increase of 12.8nh n  pr e vi 0 u ssomedabaratosy spaee putside of the

maximum containment units were inadvertently included while accessond8pable rooms were

inadvertently not includedThelaboratory space was not physicaynodeledand previous reports

should have included the | aboratory <gdéianaly measur e
one BSI-4 Laboratory space of 118.5mas operated as a B&. enhanced laboratoduring the

reporting calendar year.

6. Scope and general description of activities, including type(s) of microorganisms and/or toxins as
appropriate.

Activities include developing diagnostic assays for public health, developing and validating methods to
differentiate and characterize organisms and the toxins that they produce, developing environmental
sampling methods for recovery of agents from porous and nonporous surfaces for public health, routine
reference antimicrobial susceptibility testing of iai isolates, conducting molecular and antigenic
characterization of organisms, determining pathogenicity and virulence of infectious agents, development
of cultureindependent point of care diagnostics, maintaining emergency response laboratory expertise
and capacity, evaluating vaccines and medical countermeasures, determining the natural history of
infectious organisms, assessing immune correlates of protection, and conducting epidemiologic studies
and surveillance for diseases. Additional informatian be found atttps://www.cdc.gov/ddid/

Biodefense activities include those with select agents (the select agents list is available at:
http://www.selectagents.gov/SelectAgentsandToxinsList)html
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Form A, Part 1 (i)

Exchange of data on research centres and laboratories

1. Name(s) of facility
Integrated Research Facility at Fort Detrick ([RFrederick)

2. Responsible public or private organization or company
National Institutes of Health).S. Department of Health and Human Services
Operated by aulima Government Solutions

3. Location and postal address
8200 Research Plaza, Frederick, Maryland 2170

4. Source(s) of financing of the reported activity, including indication if the activity is wholly or
partly financed by the Ministry of Defence
U.S. Department of Health and Human Services (HHS)

5. Number of maximum containment unit$ within the research centre and/or laboratory, with an
indication of their respective size ()
BSL-4 Laboratory 1305 nt

6. Scope and general description of activities, including type(s) of micarganisms and/or toxins as
appropriate

The Integrated Research Facility at Fort Detrick in Frederick, MarylandKtBéerick) is a component

of the Division of Clinical Research of the National Institute of Allergy and Infectious Diseases (NIAID)

at the National Institutes of Health (NIH). Tiréssion of the IRF-rederick is to manage, coordinate, and
facilitate the conduct of biodefense research with pathogens and emerging infectious diseases to develop
medical countermeasures, and improved medical outcomes for patients. Research emduesiisan p
elucidating the nature of high consequence pathogens. Additional information can be found at:
https://www.niaid.nih.gov/research/frederickegratedresearb-facility .
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Form A, Part 1 (i)

Exchange of data on research centres and laboratories

1. Name(s) of facility
Integrated Research Facility at Rocky Mountain Laboratories-RRIE)

2. Responsible public or private organization or company
National Institutes of Health (NIH)).S. Department of Health and Human Services (HHS)

3. Location and postal address
903 South 4th Street, Hamilton, Montana 59840 United States

4. Source(s) of financing of the reported activity, including indicaon if the activity is wholly or
partly financed by the Ministry of Defence

U.S.Department of Health and Human Services (HHS)

U.S. Department of Defense (DOBpartly

5. Number of maximum containment unit$ within the research centre and/or laboratory,with an
indication of their respective size ()
BSL-4 Laboratory 1145 nt

6. Scope and general description of activities, including type(s) of micarganisms and/or toxins as

appropriate

Rocky Mountain Laboratories (RML) is a component of the Division of Intramural Research of the

National Institute of Allergy and Infectious Diseases (NIAID) at the National Institutes of Health (NIH).

The RML mission is to play a leading role inthe nadiecn ef f ort s to devel op diagn
therapeutics to combat emerging an@meerging infectious diseases. Research at the Integrated Research
Facility at Rocky Mountain Laboratories (IFFMVIL) is dedicated to understanding the mechanisms of
patlogenesis of microbial agents associated with or likely to cause serious or lethal human diseases using
molecular methods and animal model systems. Additional information can be found at:
https://www.niaid.nih.gov/about/rockyountainlaboratories
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Form A, Part 1 (i)

Exchange of data on research centres and laboratories

1. Name(s) of facility
Galveston National Laboratory (GNL) Complex including Robert E. Shope Laboratory

2. Responsible public or private organization or company
The University of Texas Medical Branch

3. Location and postal address
301 University Boulevard, Galvestohexas 77555

4. Source(s) of financing of the reported activity, including indication if the activity is wholly or
partly financed by the Ministry of Defence

State of Texas and the University of Texas Medical Branch
U.S. Department of Agriculture (USDA)

Private Foundations

Pharmaceutical and Biotechnology Industries

U.S. Department of Energy (DQE

U.S. Department of Defense (IDQ- Partly

U.S. Department of Homeland Security (DHS)

National Institutes of Health (NIH)

Centers for Disease Control and PreventicDC)

5. Number of maximum containment units within the research centre and/or laboratory, with an
indication of their respective size ()

BSL-4 Laboratory 186 nt (Shope Laboratory)

BSL-4 Laboratory 1022 nt (GNL Laboratory)

6. Scope and general deription of activities, including type(s) of microorganisms and/or toxins as
appropriate
The mission of the Galveston National Laboratory is to assist the National Institute of Allergy and

Infectious Diseases and the nation in the development of an iatprogans for the prevention, diagnosis

and treatment of potentially lHfnreatening diseases caused by naturally emerging and purposefully

disseminated infectious agents. To accomplish this goal GNL conducts multidisciplinary research into the
causes, masb of transmission, and mechanisms of infectious diseases. Studies focus on a number of
pathogens requiring BS& containment, primarily those that cause viral hemorrhagic fevers, as well as

some zoonotic viruses requiring enhanced BStontainment. Prods likely to emerge from research

and investigations within the GNL include novel diagnostic assays, improved therapeutics and treatment

models, and preventative measures such as vaccines.
Additional information can be found ditttp://www.utmb.edu/gnl/
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Form A, Part 1 (i)

Exchange of data on research centres and laboratories

1. Name(s) of facility
The Betty Slick and Lewis J. Moorman, Jr. Laboratory Complex

2. Responsible public or privateorganization or company
Texas Biomedical Research Institute

3. Location and postal address
P.O. Box 760549, San Antonio, Texas 78D4&49

4. Source(s) of financing of the reported activity, including indication if the activity is wholly or
partly financed by the Ministry of Defence

U.S.Department of Health and Human Services (HHS)

U.S.Department of Defense (DOBPartly

U.S.Department of Homeland Security (DHS)

Private Sector Companies

Private Donors

5. Number of maximum containment units within the research centre and/or laboratory, with an
indication of their respective size ()
BSL 4 Laboratory 114 n¥

6. Scope and general description of activities, including type(s) oficroorganisms and/or toxins as
appropriate.

The mission of the Laboratory is to develop vaccines and therapeutics against viral pathogens, and to
determine how viruses replicate and spread. Scientists are studying new and emerging disease threats,
possibé bioterrorism agents, and-gst uncharacterized agents for biodefense. TXBiomed (formerly
Southwest Foundation for Biomedical Research) has permits from the U.S. Department of Agriculture
and the Centers for Disease Control to work on select agentstioAdtinformation can be found at:
https://www.txbiomed.org/research/higbntainment/
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Form A, Part 1 (i)

Exchange of data on research centres and laboratories

1. Name(s) of faciliy
Georgia State UniversityHigh Containment Core (HCC)

2. Responsible public or private organization or company
Georgia State UniversityHigh Containment Core (HCC)

3. Location and postal address
P.O. Box 4010, Atlanta, Georgia 3030218

4. Source(s) of financing of the reported activity, including indication if the activity is wholly or
partly financed by the Ministry of Defence

National Institutes of Health

U.S. Department of Defensdartly

Centers for Disease Control aRtevention

U.S.Department of Health and Human Services

Georgia Research Alliance

Elizabeth R. Griffin Research Foundation

This facility resumed operation October 2019; agents are currently being stored in the facility, but active
experimentation has beéderlayed until April 2022 because of the COVIDP pandemic, related research

on SARSCoV-2, and pending CDC registration renewal. The funding listed above will be utilized at that
time.

5. Number of maximum containment units within the research centre afor laboratory, with an
indication of their respective size ()
BSL-4 60 n?

6. Scope and general description of activities, including type(s) of microorganis and/or toxins as
appropriate

In 2017, the high containment facilities at Georgia State University were organized into the High
Containment Core (HCC), for more information vikittps://research.gsu.edu/highntainmerdabs/ .

The National B Virus Resource Laboratory now operates as part of the core. Thecoarprised of

three BSL=3 laboratories with animal facilities and one B&IClass Ill Cabinet Line Laboratory. An
additional BSL3/ABSL3 was added to the core inR2(Research in the B&4 is focused on existing and
emerging infectious diseases caused by Risk Group 4 viruses. The laboratory has not been used for
experimental work involving Risk Group 4 viruses since decommission in 2016. The facility was
recommissioad in 2019 and was approved for storage of Tier 1 Select Agents and Toxins by the Centers
for Disease Control and Prevention, Federal Select Agent Program. In 2021, the CDC registration was
successfully renewed and experimental work with Risk Group 4sgepitanned to begin in 2022.

Below is a general description of those activities.

Project 1 (New):

The proposed studies wakpand understanding of the mechanisms that regulate filovirus growth and
pathogenesis. The goal is to characterize the ingdduist proteins and genes on filovirus growth, and to
mechanistically understand how different host factors affect virus replication, it will be necessary to
measure levels of viral genomic RNA, viral mRNA, and viral protein produced in cells.
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Project 2(Continued):
TheNational B Virus Resource Laboratgoyovides a global resource to assist in the identification of
zoonotic disease transmissions and to develop enhanced strategies to detect viral infections in macaques.
In 2016, the last year of repdota operations at this facility, projects at this laboratory were focused on
the molecular biology of human and Rbuman primate alphherpesviruses and the diseases they cause.
Studies focused on the mechanisms by which virus kills the host and hqgwatteds can be
circumvented with:
91 Early identification research focuses on the design and development of new approaches to more
effectively identify these agents in both natural and foreign hosts;
9 Appropriate antiviral drugsresearchers continually gen the efficacy of existing as well as
novel antiviral agents to inhibit the growth of viruses that can potentially cross into the human
population, either through occupational exposure or through more subtle contact; and
9 In the future, effective vaccines
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Form A, Part 1 (i)
Exchange of data on research centres and laboratories

1. Name(s) of facility.
The Boston University National Emerging Infectious Diseases Laboratories (NEIDL)

2. Responsible public or privateorganization or company:
Boston University

3. Location and postal address.
620 Albany Street, Boston, MA 02118

4. Source(s) of financingof the reported activity, including indication if the activity is wholly or
partly financed by the Ministry of Defence.

National Institute of Allergy and Infectious Disease (NIAID), National Institute of Health (NIH)
Boston University

U.S. Departmemnf Health and Human ServicedIS)

Pharmaceutical and Biotechnology companies

Private foundations

5. Number of maximum containment units within the research centre and/or laboratory, with an
indication of their respective size ().

BSL-2 Laboratory 2,566 nt

BSL-3 Laboratory (5 suites + 8 animal rooms) 998 m

BSL-4 Laboratory (All ABSL -4 spaces are integrated with 6 suites + 7 animal rooms) 1,202 m

6. Scope and general description of activities, including type(s) of microorganisms and/or lox as
appropriate.
Themission of the Boston University National Emerging Infectious Diseases Laboratories (NEIDL) is to
generate and translate fundamental knowledge on high priority emerging infectious diseases for the
benefit of the public health, lodgl nationally, and globally. Emerging infectious diseases are defined as
those that have newly appeared and been recognized in the population, or have existed but are rapidly
increasing in incidence or in geographic range. To meet this mission the NHIDL w
1. Perform innovative basic, translational, and clinical research on emerging infectious diseases,
especially those identified as high priority category A, B, and C agents, in order to develop
diagnostics tests, treatments and vaccines to promote pehblit. Additional information:
http://www.niaid.nih.gov/research/emerginfectiousdiseasepathogens
2. Provide education and training in these areas of researatdanto develop the next generation
of scientists in this field, and to support a national response in the event of a biodefense
emergency.
3. Establish a research facility with the highest attention to community and laboratory safety and
security.
Types @& microorganisms currently being used wagious viral and bacterial pathogehat require BSL
4, BSL-3, or BSI-2 containmentAdditional information can be found at:
http://www.bu.edu/today/2017/neidsF4-lab-approved/
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Form A, Part 2 (i)

BWC - Confidence Building Measure

National biological defencaesearch and development programmesDeclaration

United Sates of America

April 15, 202

Pagel6 of 188



Form A, Part 2 (i)

National biological defence research and development programme: Declaration

Are there any national programmes to conduct biological defence research and development within
the territory of the State Party, under its jurisdiction or control anywhere? Activities of such
programmes would include prophylaxis, studies on pathogenicitgnd virulence, diagnostic
techniques, aerobiology, detection, treatment, toxinology, physical protection, decontamination and

other related research.

Yes X |
No [

If the answer is Yes, complete Form A, part 2 (ii) which will provide a description ofpgaghamme
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Form A, Part 2 (ii)

BWC - Confidence Building Measure

National biological defence research and development programme®escription

United Sates of America

April 15, 202
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National biological defence resarch and development programmesQOverview

Biological threats can impact human, animal (domestic and wildlife), plant, and environmental
health.Biodefense must be broader than the threats posed by terrorist grolpseseeking to use
biological weapon it requires an integrated approaochaddress not only deliberate biological incidents
as top national security priorities, but also naturally occurring and accidental biological thneatst o d ay 6 s
interconnected world,iblogical incidents anywhere have the potential to have profound impacts
domestically, in the United States, and globally on physical and mental health and wellbeing, cause
significant morbidity and mortality, and disrupt livelihoods and economies ingukinugh impacts on
trade and traveDur biodefense capabilities must therefore address the range of biological threats:
emerging and remerging infectious diseases and pests affecting humans, animals, plants, and the
environment; misuse of biotechnologesulting in a biological incident; accidental release of biological
agents; and threats posed by state anestate actors seeking to develop or use biological weapons.

Health, prosperity, and security depends on our ability to stop infectious disgbresaks at their source

andto rapidly contain biological incidents, wherever they oceédin. September 18, 2018, the United

States issued the National Biodefense Strategy, which contains goals and objectives that guide the United
States in assessing, preventing, detecting, preparing forndisgdo, and recovering from a biological
incident, whether deliberate, naturally occurring, or accidental in origin, and the accompanying
Presidential Memorandum on Support for National Biodefense (N&B\kee
https://www.phe.gov/Preparedness/biodefestsateqy/Pages/default.aspxintegral to the strateggre

research and development programs aimed at protecting against the deliberate use of biological materials
and agents to cause harithese programs focus on the swift identification of harmful pathogens and
outbreaks of infectious diseasaad their containment, treatment, and elimination from the
environment.Research on these pathogens, including studyotécular mechanisms and related

diagnostic, vaccine and therapeutic development, not only increases U.S. biodefense preparedness, but
also offers inherent benefits for broader public healte programs are managed by several agencies

with direct stakefn national security, environmental protection, and human and animal health and safety,
including the Departments of Agriculture, Defense, Energy, Health and Human Services, Homeland
Security, and the Environmental Protection Agendhile the United Stizs takes a broad interpretation

of biodefense, the programs described in the BMi@fidencebuilding measurg are those focused, at

least in significant part, on the traditional interpretation of biodefense as defense against biological
weaponsTo promot the benefits gained by these programs beyond traditional biodefense, and to ensure
that the research is available to the scientific community both domestically and internationally, the United
States Government encourages the publication of researchifndts biodefense programs.

For more information on other U.S. Government strategies related to biodefense, including biological
threat preparedness and response, please consult:

1

=A =8 4 -8 -4

Management of Domestic Incidents (Homeland Secvigsidential Directive 5 [HSRB]) and the

related National Response Framework;

Presidential Policy Directive 8: National Preparedness (8PD

National Strategy for Defense of United States Agriculture and Food (F$PD

Medical Countermeasures againstafjens of Mass Destruction (HSPB);

Public Health and Medical Preparedness (H&RRD

Executive Order 13527 (fiEstablishing Feder al Car
Countermeasures following a Biological Attacko);
Execut i ve Orgdniging atddv®i8lizing thé Wited States Government To Provide a

Unified and Effective Response To Combat COMI®and To Provide United States Leadership on

Gl obal Health and Securityo).
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Form A, Part 2 (ii)

National biological defence research and del@ment programmes Department of Defense

Description

1. State the objectives and funding of each programnand summarize the principal research and
development activities conducted in the programme. Areas to be addressed shall include:
prophylaxis, studies on pathogenicity and virulence, diagnostic techniques, aerobiology, detection,
treatment, toxinology, physical protection, decontamination and other related research.

Department of Defense Chemical and Biological Defense Program (CBDP) develops defensive
capabilities to enable the U.S. Armed Forces to deter, prevent, protect from, mitigate, respond to, and
recover from the effects of chemical and biological (CB) threats as part of a layered, integrated defense.
The Program is an integral contributor to a global and systems approach for Countering Weapons of Mass
Destruction (CWMD), Global Health Security,caather pertinent mission areas.

The Program works to counter biological threats by providing complementary sets of sensors, protective
equipment, and medical countermeasures to counter known and unknown threats, including novel and
naturally occurring merging infectious diseases that may also pose a biological weapons threat. Current
defensive research focuses on Huthogen interactions; capabilities forpaed postexposure

therapeutics for bacterial biological select agents and novel threéitgy testtlefield detection and
identification methods, protective systems, and decontamination systems; the development of rapid and
deployable detection assays for troop protection; and medical defenses against toxins.

The Program also works on produgiseltdisinfecting and/or selflecontaminating materials, as well as
developing, producing, and fielding capabilities for sampling, detecting, and identifying biological agents.

Biological defense related work conducted by the Department of Defereseiésl @ut by the military

services and biological defense progrinoused agencies. These include funding agencies and service
laboratories within the Departments of the Air Force, Army, and Navy, and the Defense Threat Reduction
Agency/Joint Science aricechnology Office, the Joint Program Executive Office for Chemical and
Biological Defense, and the Defense Advanced Research Projects Agency.

2. State the total funding for each programme and its source.
$416,599,000 U.S. Department of Defense (DOD)

3. Are aspects of these programmes conducted under contract with industry, academic institutions,
or in other non-defence facilities?
Yes

4. If yes, what proportion of the total funds for each programme is expended in these contracted or
other faciliti es?
68.7%

5. Summarize the objectives and research areas of each programperformed by contractors and

in other facilities with the funds identified under paragraph 4.

1 Provide support and capabilities to protect the U.S. Armed Forces against biological warfare threats
1 Development, testing, and manufacturing of vaccinesapeeitics, and diagnostic systems

1 Development of selflisinfecting and/or sellecontaminating materials
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1 Development and testing of detection and identification methods, protective equipment, and
decontamination systems

6. Provide a diagram of the organizational structure of each programme and the reporting
relationships (include individual facilities participating in the programme).

Department of Defense

0SD (A&S)

DTRA
Joint Science and
Technology Office

Universities and
Contractors

0SD (R&E) Secretary of the Army

Chem Bio Defense
Program Test and
Evaluation

Joint Program Executive

Universities and Office for Chemical,
Contractors Biological, Radiological

and Nuclear Defense

Program Analysis and
Integration Office

Service Laboratories

Universities and
Contractors

This chart reflects funding relationships

Joint Staff

Joint Requirements
Office for CBRN Defense

7. Provide a declaration in accordance with Form A, part 2 (iii) foreach facility, both governmental
and non-governmental, which has a substantial proportion of its resources devoted to each national
biological defence research and development programme, within the territory of the reporting
State, or under its jurisdiction or control anywhere.

= =4 =4 =9

Lothar Salomon Life Sciences Test Facility (LSTRage47
Naval Medical Research Center (NMRICPage49
Naval Research Laboratory (NRL)Page52

Naval Surface Warfare CentgSWC)- Dahlgren Division Chemical, Biological, Ratbgical

(CBR) Defense LaboratoiiyPageb4

= =4 =4 =
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U.S. Army Combat Capabilities Development Command Chemical Biological Center (CCDC CBC),
formerly named U.S. Army Edgewood Chemical and Biological Cénageb6

U.S. Army Medical Research Institute of Chemical Defense (USAMRICRgge58

U.S. Army Medcal Research Institute of Infectious Diseases (USAMRIIBrge60

Air Force Research Laboratory (AFRL), 711 HRWage70



The U.S. Army Combat Capabilities Development Command Soldier Center (CCDC SC), formerly
named U.S. Army Natick Soldi€&tesearch Development and Engineering, did not receive funding for
biodefense work in 2021 and is not included in the U.S. Confidence Building Measures covering 2021.
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Form A, Part 2 (ii)

National biological defense research and development programmeEnvironmental Protection
Agency

Description

1. State the objectives and funding of the programmand summarize the principal research and
development activities conducted in the programme. Areas to be addressed shall include:
prophylaxis, studies on pathogenicity and virulence, diagnostic techniques, aerobiology, detection,
treatment, toxicology, physical protection, decontamination and other related research.

The Environmental Protection Agency (EPA)'s mission is to protect public health and the environment.
The Homeland Security Research Program (HSRP), part of the EPA's Office of Research and
Dewelopment, conducts and reports on research to improve capacity to respond to and recover from
environmental contamination of water infrastructure, buildings, and outdoor areas by chemical,
biological, radiological and nuclear (CBRN) agents. The HSRP h#adefprogram focuses on EPA's

two biodefense responsibilities: 1) assistance in the protection of the American water supply, and 2)
decontamination of indoor and outdoor areas should the U.S. suffer a contamination incident.

EPA is designated as the gomment's lead sectapecific agency for water and is responsible for

protecting water systems and detecting and recovering from terrorist attacks affecting them. EPA's
homeland security research is responsible for developing products and providingexpegtotect,

detect, respond to, and recover from terrorist attacks on the nation's water and wastewater infrastructure.

EPA is also the lead federal agency for the remediation of areas contaminated by terrorist events

involving the release of biologat organisms, biotoxins, chemical warfare agents, toxic industrial

chemicals, and radiological materials. Terrorist acts may involve biological, chemical, and radiological
agents not previously encountered as environmental pollutants. EPA's homelarny sesaaich is

responsible for providing procedures and methods that will assist EPA's responders in the characterization
and containment of contamination, and in the remediation of sites following terrorist attacks.

As part of the biological decontamihabn mi ssi on space, the research pr
responsibilities related to the Federal Insecticide, Fungicide, and Rodenticide Act. Antimicrobial

products, such as products used for decontamination, must be used in accordance with EPA approved
registration claims. This includes disinfectants for use in support of the CQ¥Iublic health

emergency; the research program supported the response to the emergency through testing of disinfection
products and devices and the development of efficatynethods.

2. State the total funding for the programme and its source.
$6,400,000 U.S. Environmental Protection Agency (EPA)

3. Are aspects of the programmeonducted under contract with industry, academic institutions,
or in other non-defense facilities?
Yes

4. If yes, what proportion of the total funds for the programmes expended in these contracted or

other facilities?
30%
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5. Summarize the objectives and research areas of the programme performed by contractors and

in other facilities with the funds identified in paragraph 4.

To address capabilities relatedtoEPA i ndoor / out d o o rsectoemiseiahijHSRHA, on and
through intramural and extramural avenues, conducts research related to characterization methods, risk
assessment, decontamination methods, and waste management. Specifically, the prograsahelelo
evaluates 1) sampling and analytical methods for environmental matrices, 2) decontamination methods

for complex environments, and 3) treatment methods for solid and liquid waste. Supporting such
capabilities, HSRP has been addressing the fate amsptrt of biological agents and developing

exposure assessment information and methods to support risk assessment decisions.

6. Provide a diagram of the organizational structure of the programme and the reporting
relationships (include individual facilities participating in this programme.)

~

{ U.S. Environmental Protection Agency
/

[ Office of Research and Development

L
Center for Environmental Solutions
and Emergency Response

.
‘ Homeland Security and Materials

Management Division
J
. . p
Disaster Characterization Systems Tools and Materials Wide Area and Infrastructure
Branch Management Branch Decontamination Branch
N\

7. Provide a declaration in accordance with Form A part 2 (iii) for each facility, both

governmental and nongovernmental, which has a substantial proportion of its resources devoted to
the national biological defense research programme, within the territory of the reporting State, or
under its jurisdiction or control anywhere.

Not Applicable
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Form A, Part 2 (ii)

National biological defence research and development programmaeasational Institutes of Health

Description

1. State the objectives and funding of each programme and summarize the principal research and
development activities conducted in the programme. Areas to be addressed shall include:
prophylaxis, studies on pghogenicity and virulence, diagnostic techniques, aerobiology, detection,
treatment, toxicology, physical protection, decontamination and other related research.

The U.S. Department of Health and Human Services (HHS) supports activities to improvadostate
public health systems, to expand existing biosurveillance efforts, and to fund research on medical
countermeasures against potential bioterror agents.

The National Institutes of Health (NIH) biodefense program is supported by funding from [HHE%n
Department of Defense (DOD). The NIH, and specifically the National Institute of Allergy and Infectious
Diseases (NIAID), has the primary responsibility within the U.S. Government for civilian biodefense
research. The intent of the program is tovfite countermeasures to be used to protect the U.S. civilian
population through the development of vaccines, therapeutic agents and rapidpagéitt assays.

2. State the total funding for each programme and its source.
$96,070,182 U.S.Department of Health and Human Services (HHS)
$315,686 U.S. Department of Defense (DOD)

3. Are aspects of these programmes conducted under contract with industry, academic institutions,
or in other non-defence facilities?
Yes

4. If yes, what proporion of the total funds for each programme is expended in these contracted or
other facilities?
14.1%

5. Summarize the objectives and research areas of each programme performed by contractors and
in other facilities with the funds identified under paragraph 4.

Laulima Government Solutions facilitate scientific research at the Integrated Research Facility at Fort
Detrick (IRFFrederick), including refinement of animal models to facilitate countermeasure
development, with direction from the IRF ScifintSteering Committee.
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6. Provide a diagram of the organizational structure of each programme and the reporting
relationships (include individual facilities participating in the programme).

Department of Health
and Human Services
(HHS)

National Institutes of
Health
(NIH)

National Institute of
Allergy and Infectious
Diseases (NIAID)

Division of Intramural
Research
(DIR)

C.W. Bill Young
Center for Biodefense
and Emerging
Infectious Diseases

Dale and Betty

Bumpers Vaccine
Research Center

IRF — Rocky
Mountain
Laboratories

Division of Clinical
Research
(DCR)

IRF - Frederick

7. Provide a declaration in accordance with Form A, pdr2 (iii) for each facility, both

governmental and nonrgovernmental, which has a substantial proportion of its resources devoted to
each national biological defence research and development programme, within the territory of the
reporting State, or under its jurisdiction or control anywhere.

= =4 =4 =9
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Integrated Research Facility at Rocky Mountain LaboratoriessRRIE) i Pagel04
Integrated Research Facility at Fort Detrick ({Rfederick)i Pagell16

C.W. Bill Young Center for Biodefense and Emerginfgctious DiseaseisPagel21
Dale and Betty Bumpers Vaccine Research CENRC) i Pagel3l



Form A, Part 2 (ii)

National biological defence research and development programmeSenters for Disease Prevention
and Control

Description

1. State the objectives and funding of each programme and summarize the principal research and
development activities conducted in the programme. Areas to be addressed shall include:
prophylaxis, studies on pathogenicity and virulence, diagnostic techniques, aerobiology, detection,
treatment, toxicology, physical protection, decontamin@on and other related research.

The objective of the Mass Spectrometry Toxin Laboratory and theniCakeThreats Method Development
Laboratory within CDC's National Center for Environmental Health, Division of Laboratory Sciences is to
develop methods for measuring selected toxins to help improve detection and diagnosis during a public
health response thiological toxins.

2. State the total funding for each programme and its source.
$4,785,235 U.S. Department of Health and Human Services (HHS)

3. Are aspects of these programmes conducted under contract with industry, academic institutions,
or in other non-defence facilities?
No.

4. If yes, what proportion of the total funds for each programme is expended in these contracted or
other facilities?
Not Applicable

5. Summarize the objectives and research areas of each programme performeddmntractors and
in other facilities with the funds identified under paragraph 4.
Not Applicable

6. Provide a diagram of the organizational structure of each programme and the reporting
relationships (include individual facilities participating in the programme).

Page27 of 188



7. Provide a declaration in accordance with Form A, part 2 (iii) for each facility, both governmental
and non-governmental, which has a substantial proportion of its resources devoted to each national
biological defen@ research and development programme, within the territory of the reporting State,
or under its jurisdiction or control anywhere.

1 CDC, National Center for Environmental Health (NCEH), Division of Laboratory Sciences {DLS)
Paged0
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Form A, Part 2 (ii)

National biological defence research and development programmeSenters for Disease Prevention
and Control

Description

1. State the objectives and funding of each programme and summarize the principal research and
development activities conducted in the programme. Areas to be addressed shall include:
prophylaxis, studies on pathogenicity and virulence, diagnostic techniques, aerobiology, detection,
treatment, toxicology, physical protection, decontamination and other related research.

The activities of the CDC Deputy Director for Infectious Disease (DDID) include developing diagnostic
assays for public health, conducting molecular and antigenic characterization of microorganisms,
evaluating decontamination methods, determining pathoggeaied virulence of infectious agents,
determining the natural history of infectious organisms, and conducting epidemiologic studies and
surveillance for diseases. Biodefense activities include those with select agents. DDID includes the
National Center foEmerging Zoonatic Infectious Diseases (NCEZID) and the National Center for
Immunization and Respiratory Diseases (NCIRD). The select agents list is available at:
http://www.selecigents.gov/SelectAgentsandToxinsList.html

2. State the total funding for each programme and its source.
$23,574,987.7Centers for Disease Control and Prevention (CDC)

3. Are aspects of these programmes conducted under contract with industiggademic institutions,
or in other non-defence facilities?
Yes

4. If yes, what proportion of the total funds for each programme is expended in these contracted or
other facilities?
5%

5. Summarize the objectives and research areas of egatogramme performed by contractors and

in other facilities with the funds identified under paragraph 4.

Vaccine efficacy trials, reagent development, bioterrorism preparedness and response activities, avian
influenza preparedness, and disease surveilian€®C field locations.

6. Provide a diagram of the organizational structure of each programme and the reporting
relationships (include individual facilities participating in the programme).
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http://www.selectagents.gov/SelectAgentsandToxinsList.html

CLIA Unit Deputy Director for

Infectious Diseases

National Center for Mational Center for MNational Center for

Emerging and Zoonotic HIV/AIDS, Viral Hepatitis, Immunization and

Infectious Diseases STD, and TB Prevention Respiratory Diseases

7. Provide a declaration in accordance with Form A, part Ziii) for each facility, both governmental
and non-governmental, which has a substantial proportion of its resources devoted to each national
biological defence research and development programme, within the territory of the reporting State,
or under its jurisdiction or control anywhere.

1 CDC, Deputy Director for Infectious Diseases (DDIDPage92

1 CDC, Deputy Director for Infectious Diseases (DDID), National Center for Emerging and Zoonotic
Infectious Diseases (NCEZID), Division of Vector Borne Dised®&8D) - Ft. Collinsi Pagel02
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Form A, Part 2 (ii)

National biological defence research and development programme3epartment of Agriculture i
Agricultural Research Service

Description

1. State the objectives and funding of the programme and summarize the principal research and
development activities conducted in the programme. Areas to be addressed shall include:
prophylaxis, studies on pathogenicity and virulence, diagnostic techniquessrabiology, detection,
treatment, toxicology, physical protection, decontamination and other related research.

Background

The U. S. Department of Agri cul t-ARSWboslefeAsg researchl t ur al
program addresses foreigathogens of plants and animals that represent a major threat to U.S.

agriculture. Introduction of these agents, either accidental or deliberate, could have devastating effects on
animal or plant health, and in some cases, human health. These devaftatiagxetend to social and

economic impacts- not only in the country's agricultural systems but also in a wide range of economic
activities. Diseases of concern include but are not limited to wheat rustar@btouth Disease, Avian

Influenza, ClassidéBwine Fever, African Swine Fever, Exotic Newcastle disease, and Brucellosis.

Plant and Animal health officials define an exotic or foreign plant or animal disease as an important
infectious disease of crops, livestock or poultry believed to be absenttie U.S. and its territories that

has a potential significant health or economic impact. Zoonotic foreign animal diseases pose a threat to
human health and animal production potentially resulting in appreciable costs due to expensive disease
control anderadication efforts. To protect the lotgrm health and profitability of U.S. animal

agriculture, incursions of a foreign animal disease must be rapidly controlled.

In the United States, control is the first step towards disease eradication. Diaeas#ien is currently
accomplished by eliminating crops or animals, resulting in loss of foods, loss of income to the farm
community, public opposition and environmental disruption. In addition to control costs, one of the most
immediate and severe consegces of a foreign animal disease occurrence in the United States will be

the loss of export markets. As we approach the third decade of the 21st century, many new issues and
factors are affecting prevention, control, management, and recovery from fdisdgee outbreaks.

These factors include free trade agreements, free trade blocks, regionalization, increased international
passenger travel, intensification of plant and animal production, increased climate instability, the constant
evolution of infectius agents, and the uncertain impact of biotechnology and bioterrorism.

The USDAARS biodefense program focuses its research efforts on the prevention, detection, control,
and eradication of high consequence foreign plant and animal diseases. Resaasdhaffde

furthering our understanding of pathogenesis, transmission, and host responses to emerging plant and
animal diseases to enhance rapid detection and developing effective countermeasures.

Strategic Objectives
9 Establish Agricultural Research 8&e (ARS) laboratories into a fluid, highly effective research
network, to maximize the use of core competencies and resources

9 Access specialized high containment research facilities to study zoonotic and emerging diseases
Develop an integrated animal amicrobial genomics research program
9 Establish centers of excellence in animal immunology
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Launch a biotherapeutic discovery program providing alternatives to conventional animal drugs
Build a technologydriven vaccine and diagnostic discoveegearch program
Develop core competencies in field epidemiology and predictive biology

Develop internationally recognized World Organisation for Animal Health (OIE) collaborative
research centers

Establish a besh-class training center for our natiomiterinarians and scientists
Develop a model technology transfer program to achieve the full impact of our research discoveries

1 Determine basic knowledge of the biology, pathology, and epidemiology of selected plant Oomycete
pathogens as the basis for depenent of improved control/management strategies

= =4 =4 =4

= =

Research Needstn order to control foreign animal disease, a wide variety of agent detection platforms
needs to be developed and validated. Information for design of these platforms will come impatrt fro
further knowledge of pathogen genomics and proteomics and in part from understanding the evolution
and genetic variability of disease agents. Although many of the foreign animal diseases have existed for
many years in many countries, there is still moare fundamental knowledge of these agents that is
required. There is still a lack of understanding in host range and tissue tropism, carrier state, duration and
routes of shedding, transmission mechanisms, (e.g. vectors, fomites, aerosols), ecologieamdlegy

(e.g., wildlife reservoirs). Lack of reagents, and the lack of stockpiling of diagnostic kits and supplies
present vulnerabilities in detection and response preparedness. Effective prevention and control tools need
to be developed in order togmare for the possibility of a foreign animal disease outbreak in the United
States. These could include tools for identifying suitable control strategies which take into account the
short amount of time available and the cost of recovery from diseaseakgbThere is a need for
development of vaccines and biotherapeutics suitable for strategic stockpiles and for integrated methods
of disease control (including vector control and animal management), which lead to a better capability to
regain country disasefree status and retain economic sustainability.

Expected Outputs:

1 Better anticipation of introduction of foreign animal diseases (FADs)

1 Capability to advise regulatory officials on scientific procedures for the prevention of introduction of

FADs

Better capability to produce effective products to control and eliminate FADs

Realtime detection of agents in a wide range of farm matrices

Searchable databases of genome and proteome information for major known FAD agents

Improved ability to predict canticipate emergence or introduction FAD agents

Discovery of effective candidate biotherapeutics

Discovery of effective candidate vaccines that allow differentiation of infected animals from

vaccinated animals (DIVA)

Viable integrated vector controlrategies that minimize losses

1 In-depth knowledge of pathogen biology, taxonomy, genetics, ecology, and pathology of emerging
Oomycete pathogens that can be used to develop novel and effective exclusion, control and
management strategies

= =4 =8 -8 -4 -4
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The USDAARS biadefense research program is intramural and implemented in ARS high containment
facilities in the following locations: Ames, lowa; Orient Point, New York; Athens, Georgia; Beltsville,
Maryland, and Frederick, Maryland.

2. State the total funding for the programme and its source.
$38,203,000 U.S. Departmendf Agriculture (USDA)
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3. Are aspects of the programme conducted under contract with industry, academic institutions,
or in other non-defence facilities?
No.

4. If yes, what proportion of the total funds for the programme is expended in these contracted or
other facilities?
Not Applicable

5. Summarize the objectives and research areas of the programme performed by contractors and
in other facilities with the funds identified in paragraph 4.
Not Applicable

6. Provide a diagram of the organizational structure of the programme and the reporting

relationships (include individual facilities participating in this programme.)

LS. Department of
Amriouture (UE0G]

Apricuftural Resssrch
Senvioe (BRS]

oo off Matioral
Programs

Floral ard Mursery
Plant Resesrch
Lamoratory, Belteville
Apricuttural Resssrch
Cemter |BARC]

Foreign Dissase-Weed Martiorei &rimal Southesst Poulbry
Scienos Ressardh Unit Drismmge Carrber Resmandh Laboratory

7. Provide a declaration in accordane with Form A part 2 (iii) for each facility, both

governmental and nongovernmental, which has a substantial proportion of its resources devoted to
the national biological defence research programme, within the territory of the reporting State, or
under its jurisdiction or control anywhere.

1 Plum Island Animal Disease Center (PIADCPage42
1 Foreign Diseas&Veed Science Research UniPagel40
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1 National Animal Disease Center (NADTC)Pagel4?2
1 Southeast Poultry Research LaboratoBagel45
9 Floral and Nusery Plants Research, Beltsville Agricultural Research Center (BAR@Yyel48
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Form A, Part 2 (ii)

National biological defence resarch and development programmesDepartment of Homeland
Security

Description

1. Statetheobjectives and funding of the programme and summarize the principal research and
development activiti es corducted in the programme. Areas to be adressed bkall include:
prophylaxis, sudies onpathogenicity and viru lence, diagnostic techniques, a&obiology, detection,
tr eatment, toxicology, physical protedion, demntamination and other related research.

Preventing terrorism and enhancing security, including protection against biological terrorism, is one of
the five key Department of Homeland Security (DHS) mission areas. This includes efforts to: prevent
terrorist attacks, including biological attackseyent the unauthorized acquisition, importation,

movement, or use of, inter alia, biological materials and capabilities within the United States; and reduce
the vulnerability of critical infrastructure to terrorist attacks and other hazards. Theseagfdttgher

guided by the National Biodefense Strategy, which outlines five goals: enable risk awareness to inform
decisionmaking across the biodefense enterprise; ensure biodefense enterprise capabilities to prevent
bioincidents; ensure biodefense eptese preparedness to reduce the impacts of bioincidents; rapidly
respond to limit the impacts of bioincidents; and facilitate recovery to restore the community, the
economy, and the environment after a bioincident.

The goal of the DHS biodefense pragras to protect against biological attacks targeting the U.S.

population, agriculture, or infrastructure. The DHS Biodefense program focuses on scenario modelling,
agent release detection, training in responding to biological events, biological counteemeasearch,
development, testing, and evaluation (RDT&E) efforts, and on the transition of resultant technologies to
operational use. The five main areas of study are: 1) systems studies and decision support tools, 2) threat
awareness, 3) surveillanceddetection research and development (R&D), 4) forensics, and 5) response
and restoration. The program supports other U.S. federal agencies in overall coordination of national
biodefense efforts.

Efforts conducted during 2021 included comprehensive thrghrisk assessments to guide prioritization

of the Nation's biodefense investments, biodefense knowledge management, the development of next
generation detectors for biological threat agents for critical infrastructure and urban areas,
decontaminationfdransit systems, and bioforensics research in support of criminal investigations and
attribution. Efforts at the National Biodefense Analysis and Countermeasures Center included biological
threat characterization and forensic analysis for attributiah,atrthe Plum Island Animal Disease

Center, development of vaccines and diagnostics for foreign animal diseases.

The DHS Compliance Review Group, chaired by the DHS Deputy Secretary, meets periodically to review
all relevant DHSfunded biological defengarojects for compliance with the provisions of the Biological
Weapons Convention and associated U.S. domestic laws and policies.

2. Statethetotal funding for the programmeand its saurce.
$75,037,566 U.S. Department of Homeland Seurity (DHS)

3. Areasects of the programme conducted under contract with industry, academic
institutions, or in other non-defence facilities?
Yes
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4. If yes, whatproportion of thetotal fundsfor the programmeis expended in thesecontracted or
other facilities?
100%

5. Summarizethe objectives and research areas ofthe programme performed by contractors and
in other facilities with the funds identified in paragraph 4.
Identical to answer provided in question 1.

6. Provide a diagram of the organizational structure of the programme and thereporting
relationships (include individual facilities participating in this programme).

Department of
Homeland Security

Collaborating Federa

Agencies National Labs Private Sector Universities

National Biodefense
Analysis and
Countermeasures

Center

Plum Island Animal
Disease Center

7. Provide adeclaration in accordancewith Form A part 2 (iii) for each facility, both
governmental and non-governmental, which has a sibstantial proportion of its resaurces
devoted to the national biological defence resear ch programme, within the territory of the
reporting State, or under its jurisdiction or control anywhere.

T Nationa BiodefenseAnaysisand Countemeasures Center(NBACC) i Page39
1  PlumIslandAnima DiseaseCenter(PIADC) i Page42
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Form A, Part 2 (iii)

BWC - Confidence Building Measure

National biological defence research and development programmegacilities

United States of America

April 15, 202
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National biological defence research and development programmeéverview

For each facility detailed on Form A, Part 2 (iil]9
laboratory areas byontainmentlevel (/) 6 r epresent | ab space used for [
calendar year 202 Variations in laboratory space reported may be dueastg-year variations in

programming rather than alterations to the physical laboratory space.

The U.S. Government identified potential concerns associated with public release of information
regarding the presence of highly pathogenic microorganisms and toxins at specific fa¢ititteance

these concerns with a desire to promote transpareatyer than listing the specific microorganisms and
toxins at individual facilities, the U.S. public CBM return characterizes microorganisms and toxins
studied at each facility on Form A, Part 2 (iii)
Ca egory A phe fulhlistgot Select Agents and NIAID pathogens are found in Appendix A.
Biological Select Agents and Toxins (Select Agents) are biological agents or toxins that have the potential
to pose a severe threat to public health andysadaimal or plant health, or to animal or plant products,

as well as the environmenossession, usand transfer of Select Agents and Toxins are regulated by

the Select Agent Rule®Detailed information on Select Agents and Toxins and their regntatan be

found at: http://www.selectagents.goVhe NIAID designated Category A pathogens as priorities for
additional research efforts as part of the NIAID biodefense research agenda. Detailed information about
NIAID Category A pathogens can be fourid a
http://www.niaid.nih.gov/topics/BiodefenseRelated/Biodefense/Pages/CatA.aspx

The U.S. public CBM also includes an Appendix B, which is a combined list thieadipecific

microorganisms and toxins studied for biodefense research and developaikfaciities reported on

Form A, part 2 (iii) below.To maintain a high level of transparency to States Parties, the United States
makes available, via the rested-access portion of the ISU website, a Supplement containing

information on the microorganisms and toxins studied at each individual facility reported on Form A, part
2 (iii).

During 2021, several facilities detailed on Form A, Part 2 Gigntinuedemergency response

researclonthe SevereAcute RespiratorySyndromeCoronavirus 2 (SARE0V-2) virus as part of the

Uni ted St at ersspo@se to thPetemmiationdhat a Public Hedd Emergency Exists

Nationwide as the Result of the 2019 Novel Coronawyubie Department of Health and Human

Serviceson 31 January 2020This criticalemergencyesponse research includeakic research,

infection studies in animals, and research @aeklopment 06ARS CoV-2 countermeasures such as

diagnostics, decontamination techniques, antivirals and vaccines in the intglesatbublic

health. Thefacilities includedn this form reportedboth print and prgrint publications resulting from
SARSCoV-2r esearch in response to section (ix)ds call
reports,consistenwiththeUn i t e d coBtinuedcamaifment tanaking itsannual BWC CBM

returns as complete, accurate, tnathsparent as possibkdditionally, anInterim Final Ruldssued on

November 17, 2021 designat8&ARSCoV/SARSCoV-2 chimeric virusegresulting from any deliberate
manipulation of SARSCoV-2 to incorporate nucleic acids coding for SARBV virulence factons

Select Agents, and isincludedn Annex B in this yearés CBM report.
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Form A, Part 2 (iii)

National biological defence research and development programmeSacilities

1. What is the name of the facility?
National Biodefense Analysis and Countermeasures Center (NBACC)

2. Where isit located (provide both address and geographical location)?
8300 Research Plaza, Fort Detrick, Maryland 21702

3. Floor area of laboratory areas by containment level (A

BSL-2: 1,307m?
BSL-3: 2,564 m
BSL-4: 980 nt
Total laboratory floor area: 4.851m?

4. The organizational structure of each facility:
® Total number of personnel: 188

(i) Division of personnel:

Military 0
Civilian 188
Division of personnel by category:

Scientists 41
Engineers 40
Technicians 69
Administrative and support staff 38

(iii) List the scientific disciplines represented in tk scientific/engineering staff:

Aerobiology, Analytical Mass Spectrometry, Bacteriology, Biochemistry, Bioinformatics, Biological
Science, Biomedical Science, Biophysics, Biotechnology, Cell Biology, Chemistry, Computer Science,
Genetics, Genomics, Immunology, Microbial Forensics, Milolgy, Microscopy, Molecular Biology,
Molecular Diagnostics, Systems Biology, Toxicology, Toxinology, Veterinary Medicine, Virology

(iv) Are contractor staff working in the facility? If so, provide an approximate number:
Yes Number: 188

(V) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly finan ced by the Ministry of Defence?

U.S. Department of Homeland Security (DHS)

U.S. Department of Justice (1)

U.S. Department of Healdnd Human Services (HHS)

U.S. Department of Defense (D) - Partly

(vi) What are the funding levels for the following program areas:

Research $11,240,717
Development $12,797,988
Test and evaluation $ 0
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Total $ 24,038,705

(vii)  Briefly describe the publication policy of the facility:

The NBACC publication policy is to present research results to the greater scientific community as
widely as possible. As a Federally Funded Research and Development Center (FFRDC) engaged in
reseach with select agents/regulated pathogens, NBACC has established a formdignedltieview
system to ensure compliance and conformance with U.S. Government laws, regulations and policies
including: export control regulations under Export AdministraRagulations (EAR) and International
Traffic in Arms Regulations (ITAR); the Biological Weapons Convention (BWC), and internal U.S.
Department of Homeland Security (DHS) policies. Prior to submittal to journals or release, all
publications are reviewed INBACC and DHS for security, clarity, and accuracy with regard to the
description of the work. The DHS Management Directive for Review of External Publications can be
found athttps://www.dhs.gv/publication/publieaffairs

(viiiy  Provide a list of publicly-available papers and reports resulting from the work during the
previous 12 months. (To include authors, titles, and full references.):

1. Biryukov J, Boydston JA, Dunning RA, Yeager JJ, Wood S, et al. SARSCoV-2 is Rapidly
Inactivated at High Temperature. Environ Chem Lett. 2021:-99:1
https://link.springer.com/article/10.1007%2Fs108P1-0118#x

2. Boydston JA Yeager JJ , Taylor JR, Dabisch PA. Influence of aerodynamic particle size on
botulinum neurotoxin potency in mice. Inhal Toxicol. 2021; 38:1
https://www.tandfonline.com/doi/abs/10.1080/08958378.2020.1851327?journalCode=iiht20

3. Cheng K, Lin MH, Moreno L, Skillman J, Hickey S, Cuenca D, et al. Modeling allelic analyte signals
for aSTRs in NGS DNA profiles. J Forensic Sci. 2021; 66:1P245.
https://onlinelibrary.wiley.com/doi/10.1111/158629.14685

4. Dabisch PA, Biryukov J, Beck K, Boydston JA, Sanjak JS, Herzog A, et al. Seroconversion and fever

are dosalependent in a nonhumanmate model of inhalational COVHD9. PLoS Pathog. 2021;
17:1-19. https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1009865

5. DeBuysscher BLScott DP, Rosenke R, Wahl V, Feldmann H, Prescott J. Nipah Virus Efficiently
Replicates in Human Smooth Muscle Cells without Cytopathic Effect. Cells. 2021; 10:1319.
https://www.mdpi.com/207#3409/10/6/1319

6. Kuhn JH, Adkins S, Agwanda BR, Kubrusli RA, Alkhovsky SV, Amarasinghe GK, et al. 2021
Taxonomic Update Of Phylum Negarnaviricota (Riboviria: Orthornaviraelding the Large
Orders Bunyavirales and Mononegavirales. Arch Virol. 2021;166:3568.
https://link.springer.com/article/10.1007%2Fs00023-051436#citeas

7. RatresarShumate S, Bohannon K, Williams G, Holland B, Krause M, Green B, et al. Comparison of
the performance of aerosol sampling devices for measuring infectious-SAR8 aerosols.
Aerosol Sci Technol. 2021; 55:1405.
https://www.tandfonline.com/doi/full/10.1080/02786826.2021.1910137

8. Schuit M, Biryukov J, Beck K, Yolitz J, Bohannon J, Weaver W, et al. The stability of an isolate of
the SARSCoV-2 B.1.1.7 lineage in aerosok similar to three earlier isolates. J Infect Dis. 2021,
2241641 1648 https://academic.oup.com/jid/article/224/10/1641/6209391

9. Schuit M, Dunning R, Freeburger D, Miller D, HoopgFaisca L, et al. The use of an Ebola virus
reporter cell line in a ser@utomated microtitration assay. J Virol Methods. 2021; 292:114116.
https://www.scienedirect.com/science/article/pii/S0166093421000550?via%3Dihub

10. Schuit M, Gardner S, Taylor J, Dabisch P. Evaluation of four sampling devices for Burkholderia
pseudomallei laboratory aerosol studies. PLoS Negp Dis. 2021; 15:e0009001.
https://doi.org/10.1371/journal.pntd.0009001

Page40of 188


https://www.dhs.gov/publication/public-affairs
https://link.springer.com/article/10.1007%2Fs10311-021-01187-x
https://www.tandfonline.com/doi/abs/10.1080/08958378.2020.1851327?journalCode=iiht20
https://onlinelibrary.wiley.com/doi/10.1111/1556-4029.14685
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1009865
https://www.mdpi.com/2073-4409/10/6/1319
https://link.springer.com/article/10.1007%2Fs00705-021-05143-6#citeas
https://www.tandfonline.com/doi/full/10.1080/02786826.2021.1910137
https://academic.oup.com/jid/article/224/10/1641/6209391
https://www.sciencedirect.com/science/article/pii/S0166093421000550?via%3Dihub
https://doi.org/10.1371/journal.pntd.0009001
https://doi.org/10.1371/journal.pntd.0009001

11. Schuit MA, Taylor J, Dunning R, Miller D, Freeburger D, Faisca L, éamparison of the
performance of aerosol sarimg devices with aerosols containing Ebola virdstosol Sci Technol.
2021;55:458473.https://doi.org/10.1080/02786826.2020.1867310

5. Briefly describe the biological defence work carried out at the facility, including type(s) of
microorganisms and/or toxins studied, as well as outdoor studies of biological aerosols:

Objectives The NBACC mission is to provide the United Statelite scientific capabilities to

understand biological threat agetdsupport preparedness, response, and recamhhioforensic

analysis to support attributiand criminal investigations involving biological hazatd8 ACC conducts

purely defensivetudies to fill in information gaps to better understand current and future biological

threats to the U.S. Homeland; to assess vulnerabilities; and to determine potential impacts to guide the
development of biological countermeasures such as detectays, dagcines, and decontamination
technologies. When needed, NBACC conducts experimental programs to better characterize the benefits
and risks of changes in U.S. biodefense preparations. NBACC also develops bioforensic assays and
provides operational biorensic analysis to support the attribution of biocrime and bioterrorism.

Microorganisms and/or Toxins StudiedSelect Agents (HHS, Overlap), Select Toxins (HHS),
NIAID Category A pathogens

Outdoor StudiesNo outdoor studies performed.

* Including viruses and prions.
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Form A, Part 2 (iii)

National biological defence research and development programmeSacilities

1. What is the name of the facility?
Plum Island Animal Disease Center (PIADC)

Note: The work performed at the Plum Island Animal Disease Center will be transitioning to the National
Bio and AgreDefense Facility and reported on in the BWC Confidence Building Measures Report once
biological defense research and development work Belyiare information about the National Bio and
Agro-Defense Facility can be found hehétps://www.usda.gov/nbaf

2. Where is it located (provide both address and geographical location)?
40550 Route 25, Orient Point, New York 11957

3. Floor area of laboratory areas by containment level (A

BSL-2: 292m?
BSL-3: 18,046 m
BSL-4: 0 n?
Total laboratory floor area: 18,338m?

4. The organizational structure of each facility:

(1) Total number of personnel: 419
(i) Division of personnel:
Military 0
Civilian 419
(iii) Division of personnel by category:
Scientists 72
Engineers 3
Technicians 4
Administrative and support staff 340

(iv) List the scientific disciplines represented in tk scientific/engineering staff:
Biological Science, Chemistry, Engineering, Microbiology, Molecular Biology, Computational Biology,
Pathology, Veterinary Medicine

(V) Are contractor staff working in the facility? If so, provide an approximate number:
Yes Number: 36

(vi) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly finan ced by the Ministry of Defence?

U.S. Department of Agriculture (USDA)

U.S. Department of Homeland Security (DHS)

(vii)  What are the funding levels for the following program areas:

Research $ 7,448,361
Development $ 1,833,441
Test and evaluation $ 9,611,606
Total $18,893,408
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(viii)  Briefly describe the publication policy of the facility:

DHS scientific research staffs are expected to publish papers in open literature. Papers are peer reviewed
and approved by PIADC and DHS for security, clarity, and accuracy with regard to the description of
work prior to submittal to journals or releasdl. BSDA Agricultural Research Service (ARS) scientists

are obligated to publish scientific research data in-pmaeewed publications after review for dual use
determination (not all publications by these scientists are relevant to this report). ARIStscaea

encouraged to present research at scientific conferences and to publish in books and proceedings. ARS
maintains a searchable online database of publications by scientists (available at
https://www.ars.usda.gov/research/publications/publicatitisis-location/?modeCode=864-05-00).

USDA Animal and Plant Health Inspection Service diagnostic staff are encouraged to publish papers in
journals or other formats that are available to the public. Papers follow the review process outlined in
standard operating procedure (document numberS@FL-0004) ti tl ed AApproval
Abstracts for Publication, and Posters and Presetat s f or Di spl ay. o

(ix) Provide a list of publicly-available papers and reports resulting from the work during the
previous 12 months. (To include authors, titles, and full references.):

1. ArztJ, Fish IH, Bertram MR, Smoliga GR, Hartwig EJ, Pausgket al. Simultaneous and
staggered foeandmouth disease virus coinfection of cattle. J Virol. 2021; 95:e0165021.
https://journals.asm.org/doi/10.1128/JV1.0165D

2. Asin J, Nyaoke ACMoore JD, Gonzale&Astudillo V, Clifford DL, Lantz EL, et al. Outbreak of
rabbit hemorrhagic disease virus 2 in the southwestern United States: first detections in southern
California. J Vet Diagn Invest. 2021; 33:7281.
https://journals.sagepub.com/doi/10.1177/10406387211006353

3. Bertram MR, Brito B, Palinski RM, Fish IH, Pauszek SJ, Hartwig EJ, et al. Novel Recombinant Foot
andMouth Disease Virus Circulating in Vietham. MicrobResour Announc. 2021; 10:e0128G.
https://www.nchi.nlm.nih.gov/pmc/articles/PMC8407725/

4. Bohoérquez JA, Defaus S, Rosell R, Pé&amnd M, Alberch M, Gladue DP, et al. Developmen&of
Dendrimeric PeptidBased Approach for the Differentiation of Animals Vaccinated with FlagT4G
against Classical Swine Fever from Infected Pigs. Viruses. 2021; 13:1980.
https://www.nchinlm.nih.gov/pmc/articles/PMC8540558/

5. Borca MV, Rai A, RamireMedina E, Silva E, Velazque&alinas L, Vuono E, et al. A cell culture
adapted vaccine virus against the current pandemic African swine fever virus strain. J Virol. 2021;
95:e0012321https://www.ncbi.nim.nih.gov/pmc/articles/PMC8315737/

6. Borca MV, RamirezMedina E, Silva E, Vuono E, Rai A, Pruitt S, et al. AS6\Deltal177L as an
Effective Oral Nasal Vaccine against the &sia Strain of Africa Swine Fever. Viruses. 2021;
13:765.https://www.ncbi.nim.nih.gov/pmc/articles/PMC8146859/

7. Coffman MS, Sanderson MW, Dodd CC, AdztRenter DG. Estimation of foandmouth disease
windborne transmission risk from USA beef feedlots. Prev Vet Med. 2021; 195:105453.
https://www.sciencedect.com/science/article/abs/pii/S0167587721001975?via%3Dihub

8. Das A, Wang Y, Babiuls, Bai J, Dodd K, Jia W. Development of multiplex rixale PCR assays for
differential detection of capripoxvirus, parapoxvirus, and-Boamouth disease virus. Transbound
Emerg Dis. 2021 Apr 10. doi:10.1111/tbed.14099.
https://onlinelibrary.wiley.com/doi/10.1111/tbed.14099

9. Diaz-San Segundo F, Medina GN, Azzinaro P, Gutkoska J, Mogulothu A, Attreed SE, et al. Use of
Protein Pegylation to Prolong the Antiviral Effect of IFN Againstl®/. Front Microbiol. 2021;
12.:668890https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8131870/
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https://journals.asm.org/doi/10.1128/JVI.01650-21
https://journals.sagepub.com/doi/10.1177/10406387211006353
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8407725/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8540558/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8315737/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8146859/
https://www.sciencedirect.com/science/article/abs/pii/S0167587721001975?via%3Dihub
https://onlinelibrary.wiley.com/doi/10.1111/tbed.14099
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8131870/

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Diaz-San Segundo F, Medina GN, Spinard E, Kloc A, Rarriiledina E, Azzinaro P, et al. Usé
Synonymous Deoptimization to Derive Modified Live Attenuated Strains of Foot and Mouth Disease
Virus. Front Microbiol. 2021; 11:610286ttps://www.ncbi.nlm.nih.gov/pmc/articles/PMGTB)43/
Drolet BS, Reeves WK, Bennett KE, Pauszek SJ, Bertram MR, Rodriguez LL. Identical Viral Genetic
Sequence Found in Black Flies and the Equine Index Case of the 2006 U.S. Vesicular Stomatitis
Outbreak. Pathogens. 2021; 10:92@ps://www.ncbi.nlm.nih.gov/pmc/articles/PMC8398051/
Eschbaumer M, Végtlin A, Paton DJ, Barnabei JL, Sanstezjuez MJ, Pituco EM, et al. Non
discriminatory Exclusion Testing as a Tool for the Early Dataaf FootandMouth Disease
Incursions. Front Vet Sci. 2020; 7:5526RAttps://www.ncbi.nlm.nih.gov/pmc/articles/PMC7710516/
Gladue DP, Ramirekedina E, Vuono E, Silva E, Rai A, RituS, et al. Deletion of A137R gene

from the pandemic strain of African swine fever virus is attenuated and offers protection against
virulent pandemic virus. J Virol. 2021; 95:e01139%2tps://journals.asm.org/doi/10.1128/JV1.01139
21

Goonewardene K, Chung CJ, Goolia M, Blakemore L, Fabian A, Mohamed F, et al. Evaluation of
oral fluid as an aggregate sample for early detection of African swine fever virus using four
independent pebasedexperimental studies. Transbound Emerg Dis. 2021; 68:2887.
https://onlinelibrary.wiley.com/doi/10.1111/tbed.14175

Gunasekara U, Bertram MR, Dung DH, Hoang BH, Phuong NT, HungeVal,Use of
Slaughterhouses as Sentinel Points for Genomic Surveillance edRtbtouth Disease Virus in
Southern Vietnam. Viruses. 2021; 13:2203.
https://www.nchi.nlm.nih.gov/pmc/articles/PMC8624567/

Humphreys JM, PelzéWicCluskey AM, Cohnstaedt LW, McGregor BL, Hanley KA, Hudson AR, et
al. Integrating Spatiotemporal Epidemiologgo-Phylogenetics, and Distributional Ecology to

Assess West Nile Disease Risk in Horses. Viruses. 2021; 13:1811.
https://www.nchi.nlm.nih.gov/pmc/articles/PMC8473291/

LaRocco M, Ahmed, RodriguezCalzada M, Azzinaro PA, Barrette R, Krug P, et al. An
adventitious agertee clonal cell line that is highly susceptible to feavtdmouth disease virus.
Biologicals. 2021; 72:331.
https://www.sciencedirect.com/science/article/pii/S1045105621000427?via%3Dihub
LoperaMadrid J, MedinaMagties LG, Gladue DP, Borca MV, Osorio JE. Optimization in the
expression of ASFV proteins for the developmentudiiumit vaccines using poxviruses as delivery
vectors. Sci Rep. 2021; 11:234Mtps://www.ncbi.nIm.nih.gov/pmc/articles/PMC8648923/

Lopez E, BosctCamos L, RamireMedina E, Vuono ENavas MIMufioz M, et al. Deletion

Mutants of the Attenuated Recombinant ASF Virus, BA71DeltaCD2, Show Decreased Vaccine
Efficacy. Viruses. 2021; 13:167Bttps://www.nchi.nlm.nih.gov/poiarticles/PMC8473413/

Mohamed F, Gidlewski T, Berninger ML, Petrowski HM, Bracht AJ, de Rueda CB, et al.
Comparative susceptibility of eastern cottontails and New Zealand white rabbits to classical rabbit
hemorrhagic disease virus (RHDV) and RHDV2. Tkansd Emerg Dis. 2021 Nov 5.
doi:10.1111/tbed.1438bttps://onlinelibrary.wiley.com/doi/10.1111/tbed.14381

Munsey A, Mwiine FN, Ochwo S, Velazqu&alinas L, Ahmed Z, Maree F, et Bhylogeographic
analysis of fooandmouth disease virus serotype O dispersal and associated drivers in East Africa.
Mol Ecol. 2021; 30:3818825.https://onlinelibrary.wiley.com/doi/10111/mec.15991

O'Donnell VK, Xu L, Moran K, Mohamed F, Boston T, Pauszek SJ, et al. G@bingplete Genome
Sequences of Emerging Rabbit Hemorrhagic Disease Virus Type 2 Isolates Detected in 2020 in the
United States. Microbiol Resour Announc. 2021; 1068320.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8407691/

PelzetMcCluskey A, Christensen B, Humphreys J, Bertram M, Keener R, Ewing R, et al. Review of
Vesicular Stomatitis in thelnited States with Focus on 2019 and 2020 Outbreaks. Pathogens. 2021;
10:993.https://www.ncbi.nim.nih.gov/pmc/articles/PMC8399664/
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7861043/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8398051/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7710516/
https://journals.asm.org/doi/10.1128/JVI.01139-21
https://journals.asm.org/doi/10.1128/JVI.01139-21
https://onlinelibrary.wiley.com/doi/10.1111/tbed.14175
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8624567/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8473291/
https://www.sciencedirect.com/science/article/pii/S1045105621000427?via%3Dihub
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8648923/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8473413/
https://onlinelibrary.wiley.com/doi/10.1111/tbed.14381
https://onlinelibrary.wiley.com/doi/10.1111/mec.15991
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8407691/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8399664/

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Rai A, Pruitt S, RamireMedina E, Vuono EA, Silvk, VelazqueZSalinas L, et al. Detection and
Quantification of African Swine Fever Virus in M204 Cells. Bio Protoc. 2021; 11:€3955.
https://bicprotocol.org/e3955

RamirezMedina E, Vuonde, Pruitt S, Rai A, Silva E, Espinoza N, et al. Development and In Vivo
Evaluation of a MGF11QL Deletion Mutant in African Swine Fever Strain Georgia. Viruses. 2021;
13:286.https://vww.ncbi.nim.nih.gov/pmc/articles/PMC7918709/

RamirezMedina E, Vuono E, Rai A, Pruitt S, Espinoza N, Velazefelinas L, et al. Deletion of
E184L, a putative DIVA target from the pandemic strain of African swine fever virus, produces a
reduction in viruénce and protection against virulent challenge. J Virol. 2021; 96:e0141921.
https://journals.asm.org/doi/10.1128/JVI.0142AD

Stenfeldt C, Bertram MR, Meek HC, Hartwig EJ, Smoliga GRdrwerder MC, et al. The risk and
mitigation of footandmouth disease virus infection of pigs through consumption of contaminated
feed. Transbound Emerg Dis. 2021 Jul 8. doi:10.1111/tbed.14230.
https://onlinelibrary.wiley.com/doi/10.1111/tbed.14230

Tran XH, Le TTP, Nguyen QH, Do TT, Nguyen VD, Gay CG, et al. African swine fever virus
vaccine candidate ASFG-Deltall77L efficiently protects European and native pig breeds against
circulating Vietnamese field strain. Transbound Emerg Dis. 2021 SejopR28.0.1111/tbed.14329.
https://onlinelibrary.wiley.com/doi/10.1111/tbed.14329

VelazquezSalinas L, Canter JA, Zhid, Rodriguez LL. Molecular Pathogenesis and Immune
Evasion of Vesicular Stomatitis New Jersey Virus Inferred from Genes Expression Changes in
Infected Porcine Macrophages. Pathogens. 2021; 10:1134.
https://www.nchi.nlm.nih.gov/pmc/articles/PMC8469936/

VelazquezSalinas L, RamireMedina E, Rai A, Pruitt S, Vuono EA, Espinoza N, et al. Development
RealTime PCR Assays to Genetically Differentiate Vaccinated Pigs From Infected Pigsh#Vith t
Eurasian Strain of African Swine Fever Virus. Front Vet Sci. 202; 8:768869.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8579032/

Vuono EA, RamiresMedina E, Pruitt S, Rai A, Espira N, Velazquefalinas L, et al. Evaluation of
the Function of the ASFV KP177R Gene, Encoding for Structural Protein p22, in the Process of Virus
Replication and in Swine Virulence. Viruses. 2021; 13:986.
https://www.ncbi.nim.nih.gov/pmc/articles/PMC8227490/

VuonoE, RamirezMedina E, Pruitt S, Rai A, Silva E, Espinoza N, et al. Evaluation in Swine of a
Recombinant Georgia 2010 African Swine Fever Virus Lacking the I18L Gene. Viruses. 2021; 13:39.
https://www.ncbi.nim.nih.gov/pmc/articles/PMC7823879/

Vuono EA, RamireMedina E, VelazqueBalinas L, Berggren K, Rai A, Pruitt S, et al. Structural
glycoprotein E2 of classical swine fever virus critically interacts with host protein Thisiuring

the virus infectious cycle. J Virol. 2021; 95:e00314
https://www.ncbi.nim.nih.gov/pmc/articles/PMC8316129/

Wu P, Rodriguez YY, Hershey BJ, Tadassa Y, Dodd KA, Jia W. Validatiarbiofary ethylenimine
(BEI) inactivation procedure for biosafety treatment of fanttmouth disease viruses (FMDV),
vesicular stomatitis viruses (VSV), and swine vesicular disease virus (SVDV). Vet Microbiol. 2021;
252:108928https://www.sciencedirect.com/science/article/pii/S037811352031066 X ?via%3Dihub
Young KI, Valdez F, Vaquer&, Campos C, Zhou L, Vessels HK, et al. Surveillance along the Rio
Grande during the 2020 Vesicular Stomatitis Outbreak Reveals Satiporal Dynamics of and
Viral RNA Detection in Black Flies. Pathogens. 2021; 10:1264.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8541391/

Zurita M, Martignette L, Barrera J, Carrie M, Piscatelli H, Hangman A, et al. Detection of African
Swine Fever virus utilizing the portable MatMaCorp ASF detedi@tem. Transbound Emerg Dis.
2021 Dec 6. doi:10.1111/tbed.144biips://onlinelibrary.wiley.com/doi/10.1111/tbed.14411
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https://onlinelibrary.wiley.com/doi/10.1111/tbed.14230
https://onlinelibrary.wiley.com/doi/10.1111/tbed.14329
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8469936/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8579032/
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https://www.sciencedirect.com/science/article/pii/S037811352031066X?via%3Dihub
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8541391/
https://onlinelibrary.wiley.com/doi/10.1111/tbed.14411

5. Briefly describe the biological defence work carried out ithe facility, including type(s) of
microorganisms and/or toxins studied, as well as outdoor studies of biological aerosols

Objectives PIADC provides the only research and development and confirmatory diagnostic capability
for specifichigh-consequence, contagious, foreign animal diseases of livestock, includiramnébot

mouth disease in the United States. Technologies researched and developed are vaccines, antivirals,
and diagnostic methods.

Microorganisms and/or Toxins Studiedsele¢ Agents (USDA)

Outdoor StudiesNo outdoor studies performed

" Including viruses and prions.
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Form A, Part 2 (iii)

National biological defence research and development programmeSacilities

1. What is the name of the facility?
Lothar Salomon Test Facility (LSTF)

2. Where isit located (provide both address and geographical location)?
2029 Burns Road, TEDDPW-LS MS#6, Dugway, Utah 84022006

3. Floor area of laboratory areas by containment level (A

BSL-2: 1,111 m

BSL-3: 1,174 nmt

BSL-4: 0 n?

Total laboratory floor area: 2,285 nt

4. The organizational structure of each facility:

(1) Total number of personnel: 29

(i) Division of personnel:
Military 0
Civilian 29

(iii) Division of personnel by category:
Scientists 18
Engineers 0
Technicians 4
Administrative and support staff 7

(iv) List the scientific disciplines represented in the scientific/engineering staff:
Aerobiology, Bacteriology, Biochemistry, Immunology, Microbiology, Molecular Biology, Toxicology,
Virology.

(V) Are contractor staff working in the facility? If so, provide an approximate number:
Yes. Number:9

(vi) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of De fence?

U.S. Department of Defense (DODPartially

Private Sector companies

(vii)  What are the funding levels for the following program areas:

Research $ 0
Development $ 0
Test and evaluation $ 2,844,000
Total $ 2,844,000

(viii)  Briefly describe the publication policy of the facility:
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It is Army policy to encourage scientific and technical personnel to publish research procedures and

results in recognized professional journals as well as present their work at national andangtrnat
professional meetings. Such publication is an i mp
program.

Publications are prepared and published in accordance with Army regulations. The regulations governing
the publication of research findingglude:
T AR7031 AStandards for Technical Reportingo
https://armypubs.army.mil/epubs/DR_pubs/DR_a/pdfiweb/ARN4633_AR7OVEB_Final.pdf
T AR3601 AThy Ruinl i ¢ Affairs Programo
https://armypubs.army.mil/epubs/DR_pubs/DR_a/ARN3GARS5 360 1-000-WEB-1.pdf
f AR5301 fAOperations Securitybo
https://armypubs.army.mil/epubs/DR_pubs/DR_a/pdf/iweb/r530_1.pdf

Professional scientists are encouraged to publish papers in peer reviewed journals. All publications must
obtain the necessary command and public affairs permission before submission. Release of DoD
publications is guided by DoD Directive 5230.09, CleaeamicDoD Information for Public Release
(https:/lwww.esd.whs.mil/Portals/54/Documents/DD/issuances/dodd/523009p.pdf) and DoD Instruction
5320.29, Security and Policy Review of DoD Information for Public Release
(http://www.esd.whs.mil/Portals/54/DocumemBY/issuances/dodi/523029p.pdf).

(ix) Provide a list of publicly-available papers and reports resulting from the work during the
previous 12 months. (To include authors, titles, and full references.):

None

5. Briefly describe the biological defence work carried out at the facility, including type(s) of
microorganisms and/or toxins studied, as well as outdoor studies of biological aerosols:

Objectives Testing battlefield detection and identification methoprotective equipment, and
decontamination systems, including interferent testing of biological detectors and to develop/validate
aerosol particle dispersion models to enhance countermeasure response.
https://www.atec.army.mil/dpg/btd.html

Microorganisms and/or Toxins Studied U.S. Select AgentdHHS, Overlap)NIAID Category A
pathogens.

Outdoor Studies Yes.All outdoor studies were conducted with Rleaizardous BSI1 bacteria; no
outdoor studies were conducted with hazardous organisms or material derived from hazardous organisms.

" Including viruses and prions.
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Form A, Part 2 (iii)

National biological defence research and development pgoammes Facilities

1. What is the name of the facility?
Naval Medical Research Center (NMRC)

2.Where is it located (provide both address and geographical location)?
8400 Research Plaza, Fort Detrick, Maryland 21702

3. Floor area oflaboratory areas by containment level (m):

BSL-2: 2,000 n?
BSL-3: 0n?
BSL-4: 0n?
Total laboratory floor area: 2,000 m

Studies conducted at BS3 were carried out at the United States Army Medical Research Institute for
Infectious Diseases (USAMRIID).

4. The organizational structure of each facility:
® Total number of personnel: 99

(i) Division of personnel:

Military 14

Civilian 85
(iii) Division of personnel by category:

Scientists 23

Engineers 0

Technicians 66

Administrative and support staff 10

(iv) List the scientific disciplines represented in the scientific/engineering staff:
Biochemistry, Computational Biology, Immunology, Microbiology, Molecular Biology

(V) Are contractor staff working in the facility? If so, provide an approximate number:
Yes Number:72

(vi) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?
U.S. Department of DefengBPOD) i Wholly

(vii)  What are the funding levels for the following program areas:

Research $ 25,281,000
Development $ 0
Test and evaluation $ 0
Total $ 25,281,000

(viii)  Briefly describe the publication policy of thefacility:
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Professional scientists are encouraged to publish worthy papers in peer reviewed journals. All
publications must obtain the necessary command and public affairs clearance before submission.
Release of DD publications is guided by @D Directive 5230.09, Clearance ofdD

Informationfor Public Release
(https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/583Qqsif?ver=2019
06-26-120334963) and BOD Instruction 5320.29, Security and Policy Review QD

Information for Public Release
(https://www.esd.whs.mil/Portals/33dcuments/DD/issuances/dodi/523029p) pdf

(ix) Provide a list of publicly-available papers and reports resulting from the work during the
previous 12 months. (To include authors, titles, and full references.):

1. Owens LA, Colitti B, Hirjil, Pizarro A, Jaffe JE, Moittie S, Bishdplly KA, Estrella LA, et el. A
Sarcina bacterium linked to lethal disease in sanctuary chimpanzees in Sierra Leone. Nat Commun.
2021 Feb 3;12(1),763. https://www.nature.com/articles/s4023721012x

2. Ramos |, @forth C, SoareS$chanoski A, Weir DL, Samuels EC, Phogat S, et al. Antibody responses
to SARSCoV-2 following an outbreak among Marine recruits with asymptomatic or mild infection.
Front Immunol. 2021 Jun 9; 12:681586. https://www.nejm.org/doi/10.1096/"&2029717

3. Pollett SD, Richard S, Fries AC, Simons M, Mende K, Lalani T, et al. The S2AR&2 mMRNA
vaccine breakthrough infection phenotype includes significant symptoms, live virus shedding, and
viral genetic diversity. Clin Infect Dis. 2021 Jun 12b&43. https://academic.oup.com/cid/advance
article/doi/10.1093/cid/ciab543/6297424?login=true

4. RamirezSanchez C, Gonzales F, Buckley M, Biswas B, Henry M, Deschenes MV, et al. Successful
Treatment of Staphylococcus aureus Prosthetic Joint Infection witteBophage Therapy. Viruses.
2021 Jun 21;13(6);1182. https://www.mdpi.com/1:9945/13/6/1182/htm

5. Duplessis C, Luke TC, Watters C, Alcorta Y, Biswas B. Skin swabbing for Staphylococcus-aureus
Targeting phages. Mil Med. 2021 Jun 28; usab251. httpecléacic.oup.com/milmed/advance
article/doi/10.1093/milmed/usab251/6310277?login=true

6. Duplessis C, Warawa JM, Lawrenz MB, Henry M, Biswas B. Successful intratracheal treatment of
phage and antibiotic combination therapy of a mulitig resistant Pseudomoreesuginosa murine
model. Antibiotics (Basel). 2021 Aug 5; 10(8):946. https://www.mdpi.comAB3B2/10/8/946/htm

7. Sardesai AU, Tanak AS, Krishnan S, Striegel DA, Schully KL, Clark DV, et al. An approach to
rapidly assess sepsis through mhlmarker hostesponse using machine learning algorithm. Sci
Rep. 2021 Aug 19;11(1):16905. https://www.nature.com/articles/s40BB860815

8. ChanCuzydlo A, Harrison D, Pike B, Currie B, Mayo M, Salvador MG. Cohort Profile: A migratory
cohort study of US Marines wtigain in Australia. BMJ Open. 2021 Sep 15;11:e050330.
https://bmjopen.bmj.com/content/11/9/e050330

9. Lueder MR, Cer RZ, Patrick M, Voegtly LJ, Long KA, Rice GK, et al. Manual Annotation Studio
(MAS): a collaborative platform for manual functional annotatd viral and microbial genomes.
BMC Genomics. 2021 Oct 9; 22(1):733.
https://bmcgenomics.biomedcentral.com/articles/10.1186/s1@36080298

10. Letizia AG, Arnold CE, Adhikari BN, Voegtly LJ, Glang L, Rice GK, et al. Inmunological and
genetic investigabin of SARSCoV-2 reinfection in an otherwise healthy, young Marine recruit.
Pathogens. 2021 Dec 8;10(12):1589. https://www.mdpi.com/@818/10/12/1589/htm

11. Nadolny RM, Kennedy AC, Rodgers JM, Vincent ZT, Cornman H, Haynes SA. et al. Bat ticks Carios
kelleyi (Cooley and Kohls) (Acari: Argasidae) infected with rickettsial agents documented infesting
housing in Kansas, U.S.A. J Med Ento. 2021.
https://academic.oup.com/jme/article/58/6/2398/6278151.
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https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/523009p_1.pdf?ver=2019-06-26-120334-963
https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/523029p.pdf

12. Jiang J, Farris CM, Yeh KB, Richards AL. Internationalkeitsia Disease Surveillance: An Example
of Cooperative Research to Increase Laboratory Capacity for Risk Assessment of Rickettsia
Outbreaks Worldwide. Front Med. 2021. https://pubmed.ncbi.nlm.nih.gov/33738293/.

13. Orient E, Chen D, Jiang J, Maina AN, Fatgil, LuceFedrow A, et al. Pathogen Carriage by Peri
Domestic Fleas in Western Kenya. Vector Borne Zoonotic Dis. 2021.
https://pubmed.ncbi.nim.nih.gov/33481673/

5. Briefly describe the biological defence work carried out at the facility, including typef) of
microorganisms and/or toxins studied, as well as outdoor studies of biological aerosols:

Objectives:The goals of the program are the development of rapid and deployable detection assays to
protect deployed troops and to increase understanding of infectious disease risk to deployed forces.
During 2021, we continued studying clinical cases of sepsis terausnvironments with the ultimate

goal of understanding hepathogen interactions, development of patheagmostic diagnostic assays,

and better treatment strategies against relevant infectious diseases. In addition, other efforts include
continued deslopment of diagnostics using bacteriophage combined with other technologies and
expansion of a virus enrichment sequencing assay for viruses of biosurveillance and biodefense concern.
We continued to develop and produce antibodies and immunoassay<taeietet agents and toxins.
Furthermore, we continued a project to identify biomarkers of neurological injury for HHS select agents.
Additional information is available &ttps://wwwv.med.navy.mil/NavaMedicatResearckCenter/

Microorganisms and/or Toxins StudiedSelect Agents (HHS, Overlap) and HHS Select Toxins, NIAID
Category A pathogens

Outdoor StudiesNo outdoor studies performed.

" Including viruses and prions.
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Form A, Part 2 (iii)

National biological defence research and development programmeSacilities

1. What is the name of the facility?
Naval Research Laboratory (NRL)

2. Where is it located (provide both address and geographical location)?
4555 Overlook Ave., SW, Washingtdn,C. 20375

3. Floor area of laboratory areas by containment level (A

BSL-1: 56 m?
BSL-2: 440 m?
BSL-3: 0 n?
BSL-4: 0 n?
Total laboratory floor area: 496m?

During the reported calendar year, the NRL laboratory spsea for biodefense research and
development was reapportioned, resulting in a decrease of 26f1B8L-1 lab space and an increase of
140 nt of BSL-2 space. The laboratory space was not physically remodeled.

4. The organizational structure of each facity:
(1) Total number of personnel: 19

(i) Division of personnel:
Military 1
Civilian 18

(iii) Division of personnel by category:
Scientists 1
Engineers 1
Technicians 2
Administrative and support staff 0

6

(iv) List the scientific disciplines represented in the scientific/engineering staff:
Biochemistry, Biophysics, Chemical Engineering, Chemistry, Electrical Engineering, Engineering,
Immunology, Mechanical Engineering, Microbiology, Molecular Biology, Physics

(V) Are contractor staff working in the facility? If so, provide an approximate number:
Yes Number:3

(vi) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?
U.S.Department of Defeng®OD) i Wholly

(vii)  What are the funding levels for the following program areas:

Research $ 1,292,000
Development $ 1,013,000
Test and evaluation $ 0

Total $ 2,305,000
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(viii)  Briefly describe the publication policy of the facility:

Professional scientists are encouraged to publish papers in peer reviewed journals. All publications must
obtain the necessary command and public affairs permission before submission. Rel&i3e of D
publications is guided by @D Directive 5230.09 (Clearance ofdD Information for Public Release,
https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/52302PaneBOD Instruction

5320.29 (Security and Policy Review 00D Information for Public Release,
https://www.esd.whs.mil/Portals/54/Documents/DD/issuancesARRH0O9p _1.pdf?ver=20186-26-
120334963 for publishing information related to biological defense efforts

(ix) Provide a list of publicly-available papers and reports resulting from the work during the
previous 12 months. (To include authors, titles, antull references.):

1. Anderson GP, Liu JL, Esparza TJ, Voelker BT, Hofmann ER, Goldman ER $oghain
Antibodies for the Detection of SARS0oV-2 Nucleocapsid Protein. Analytical Chemistry. 2021;
93:72837291. https://pubmed.ncbi.nim.nih.gov/33955213/

2. Liu JL, Webb EM, Zabetakis D, Burke CW, Gardner CL, Glass PJ, et al. Stabilization of a Broadly
Neutralizing AntiChikungunya Virus Single Domain Antibody. Front Med (Lausanne). 2021; Jan
28;8:626028. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7876468/

3. Reyndds N D, Aceves N M, Liu J L, Compton J R, Leary D H, Freitas BT, et al. The SARS2
SSHHPS Recognized by the Papliie Protease. ACS infectious diseases, 2021; 7(6),i 1482.
https://doi.org/10.1021/acsinfecdis.0c00866

4. Stenger DA, Taitt CR, Shrivdrake LC, Malanoski AP, Ligler FS, Kusterbeck AW, et al. Silent
Guardian at NRL: October 20March 2005. NRL Formal Report. 2021; NRL/FR/66005-10,118
https://apps.dtic.mil/sti/pdfs/AD114381@fp

5. Briefly describe the biological defence work carried out at the facility, including type(s) of
microorganisms and/or toxins studied, as well as outdoor studies of biological aerosols:

ObjectivesThe objectives of biodefense research at NRL adetelop and test reliable systems for the
detection of chemical and biological (CB) warfare agents in order to provide early warning and
contamination avoidance information. Additad information is available at
http://www.nrl.navy.mil/research/

Microorganisms and/or Toxins StudieddHS Select Toxins and simulants of Select Agents and Toxins
(Overlap, HHS), NIAID Category A

Outdoor StudiesNo outdoor studies performed.

" Including viruses and prions.
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Form A, Part 2 (iii)

National biological defence research and developmeptogrammes Facilities

1. What is the name of the facility?
Naval Surface Warfare Cent@SWC)- Dahlgren Division, Chemical, Biological, Radiological (CBR)
Defense Laboratory

2. Where is itlocated (provide both address and geographical location)?
6149 Welsh Road, Dahlgren, Virginia 22448

3. Floor area of laboratory areas by containment level (A

BSL-2: 180m?
BSL-3: 27
BSL-4. 0 n?
Total laboratory floor area: 207m?

4. The organizational structure of each facility:
(1) Total number of personnel: 26

(i) Division of personnel:
Military 0
Civilian 26

(iii) Division of personnel by category:
Scientists
Engineers
Technicians
Administrative and support staff

WFREFEN

(iv) List the scientific disciplines represented in the scientific/engineering staff:
Chemical Engineering, Chemistry, Microbiology, Molecular Biology, Physics, Toxicology

(V) Are contractor staff working in the facility? If so, provide an approximate number:
Yes Number:8

Note: The number of contractor staff working this facility during 2020 should have been 9 instead of the 6
reported.

(vi) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?

U.S. Depament of Defense (DD) i Partly

Internal (Laboratory Directed Research ared&opmeny

Other Governmental Agencies

(vii)  What are the funding levels for the following program areas:

Research $ 1,446,097
Development $ 1,855,650
Test and evaluation $ 3,269,431
Total $6,571,178
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(viii)  Briefly describe the publication policy of thefacility:

Professional scientists are encouraged to publish papers in peer reviewed journals. All publications must
obtain the necessary command and public affairs permission before submission. Rel&i3e of D
publications is guided by @D Directive 5230.09Clearance of DD Information for Public Release
(https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/52302PanebBOD Instruction
5320.29, Securitgand Policy Review of DD Information for Public Release
(http://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/523028p. pdf

(ix) Provide a list of publicly -available papers and reports resulting from the work during the
previous 12 months. (To include authors, titles, and full references.):

None

5. Briefly describe the biological defencavork carried out at the facility, including type(s) of
microorganisms and/or toxins studied, as well as outdoor studies of biological aerosols:

ObjectivesEfforts at this defense laboratory are focused on hazard mitigation technologies, risk
assessmertools, and consequence management planning

Microorganisms and/or Toxins StudiedSelect Agent (Overlap), NIAID Category A pathogen, and
simulants of Select Agents (HHS, Overlap) and NAID Category A pathogens.

Outdoor StudiesNo outdoor studieperformed.

Note: The NSWC Dahlgren Chemical and Biological Defense Division in large part was moved to
NSWC Indian Head between 2018 and 2021. The only remaining portion of the portfolio at NSWC
Dahlgren is the technical, microbiological laboratiogusel aspect. All of the programs and chemical
laboratories were moved to Indian Head. This accounts for the decrease in personnel, specifically non
technical personnel, as well as the decrease in funding. The completion of biological mission transfer is
on stategic pause (with transfer of lab work scheduled to take place) until no sooner than fiscal year
2026.

" Including viruses and prions.
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Form A, Part 2 (iii)

National biological defence research and development programmedsacilities

1. What is the name of the facility?
U.S. ArmyCombat Capabilities Development Command ChemiacdlBiological Center (CCDC CBC)

2. Where is it located (provide both address and geographical location)?
8198 Blackhawk Road Bldg E5183, Aberdeen Proving Ground, Maryland ZB42¥)

3. Floor area oflaboratory areas by containment level (m):

BSL-2: 327m?
BSL-3: 177 nt
BSL-4: 0 n?
Total laboratory floor area: 504 m?

4. The organizational structure of each facility:
® Total number of personnel 63

(i) Division of personnel:

Militar y 0

Civilian 63
(iii) Division of personnel by category:

Scientists a7

Engineers 3

Technicians 13

Administrative and support staff 0

(iv) List the scientific disciplines represented in the scientific/engineering staff.

Aerobiology, Aerospace Engineering, Biochemistry, Biomedical Engineering, Biotechnology, Chemical
Engineering, Chemistry, Computer Engineering, Immunology, Mathematics, Mechanical Engineering,
Microbiology, Molecular Biology, Operations Research AnalyRlg/sics, Physiology, Toxicology,
Toxinology, Virology

(V) Are contractor staff working in the facility? If so, provide an approximate number.
Yes Number:2

(vi) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?
U.S. Department of Defense @) i Wholly

(vii)  What are the funding levels for the following programme areas:

Research $ 14,599,000
Development $ 5,957,000
Test andevaluation $ 0

Total $ 20,556,000

(viii)  Briefly describe the publication policy of the facility:
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It is Army policy to encourage scientific and technical personnel to publish research procedures and results
in recognized professional journals as well as present their work at national and international professional
meetings. Such publicationisanimpatnt part of the Armyos research

Publications are prepared and published in accordance with Army regulations. The regulations governing
the publication of research findings include:

T AR7031 AStandards for Technical Reportingo
https://armypubs.army.mil/epubs/DR_pubs/DR_a/pdf/web/ARN4633 AR7OVEB Final.pdf

1 AR3601 AThe Army Public Affairs Programo
https://armypubs.army.mil/epubs/DR_pubs/DR_a/ARN30AB5 360-1-000-WEB-1.pdf

T ARb5301 fAOperations Securityo
https:/armypubs.army.mil/epubs/DR_pubs/DR_a/pdf/iweb/r530_1.pdf

Professional scientists are encouraged to publish papers in peer reviewed journals. All publications must
obtain the necessary command and public affairs permission before submission. Rel@ize of D
publications is guided by @D Directive 5230.09, Clearance ofdD Information for Public Release
(https:/lwww.esd.whs.mil/Portals/54/Documents/DD/issuances/dodd/523002m@dbD

Instruction 5320.29, Security and Policy Review @DInformation for Pulic Release
(http://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/52302Pp. pdf

(ix) Provide a list of publicly-available papers and reports resulting from the work published
during the previous 12 months (include authors, titles and full references.)

1. Amemiya K, Dankmeyer JL, Bernhards RC, Fetterer DP, Waag DM, Worsham PL, et al.idwativat
of Toll-Like Receptors by Live GraiNegative Bacterial Pathogens Reveals Mitigation of TLR4
Responses and Activation of TLR5 by Flagella. Frontiers in Cellular and Infection Microbiology.
2021;11 https://www.ncbi.nim.nih.gov/pmc/articles/PMC8650638/

2. Kennedy NW, Ikonomova SP, Lee MS, Raeder HW, TulkBerek D. Selassembling Shell
Proteins PduA and PduJ have Essential and Redundant Roles in Bacterial Microcompartment
Assembly. Joural of Molecular Biology. 2021;433(2).
https://www.sciencedirect.com/science/article/abs/pii/S0022283620306392

3. Rastogi VK, Hurst S, Wallace, L. Quantitative efficafycommon virucidal disinfectants against
viral surrogates on porous and nonporous surfaces. DEVCOM Chemical Biological Center. 2021,
CCDC CBGTR-1710.https://apps.dtic.mil/sti/pdfs/AD1140208pd

5. Briefly describe the biological defence work carried out at the facility, including type(s) of micro
organisms and or toxins studied, as well as outdoor studies of biological aerosols.

ObjectivesDevelopment of nomedical defensive material against biological agents including: research,
development, and engineering for methods of rapid detection, identificdéoantamination, and

physical protection from biological threat agents. Additional information is available at
https://www.cbc.devcom.army.mil/

Microorganisms and/or Toxins StudiedSelect Agents an@ioxins (HHS and Overlap Select Agents, and
HHS Select Toxins), NIAID Category A pathogens, and simulants of Select Agents (HHS, Overlap)

Outdoor StudiesNo outdoor studies performed.

* Including viruses and prions.
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https://armypubs.army.mil/epubs/DR_pubs/DR_a/pdf/web/ARN4633_AR70-31_WEB_Final.pdf
https://armypubs.army.mil/epubs/DR_pubs/DR_a/ARN30105-AR_360-1-000-WEB-1.pdf
https://armypubs.army.mil/epubs/DR_pubs/DR_a/pdf/web/r530_1.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8650638/
https://www.sciencedirect.com/science/article/abs/pii/S0022283620306392
https://apps.dtic.mil/sti/pdfs/AD1140208.pdf
https://www.cbc.devcom.army.mil/

Form A, Part 2 (iii)

National biological defence research and develaoment programmes Facilities

1. What is the name of the facility?
U.S. Army Medical Research Institute of Chemical Defense (USAMRICD)

2. Where is it located (provide both address and geographical location)?
2900 Ricketts Point Road, Aberdeen Proving Gdylaryland 21010

3. Floor area of laboratory areas by containment level (A

BSL-2: 315 nt
BSL-3: 0 n?
BSL-4: 0 n?
Total laboratory floor area: 315 n¥

4. The organizational structure of each facility:
® Total number of personnel: 16

(i) Division of personnel:

Military 1

Civilian 15
(iii) Division of personnel by category:

Scientists 2

Engineers 0

Technicians 14

Administrative and support staff 0

(iv) List the scientific disciplines represented in thescientific/engineering staff:
Biochemistry, Molecular Biology, Pharmacology, Physiology, Neurotoxicology, Neuroscience

(V) Are contractor staff working in the facility? If so, provide an approximate number:
Yes Number: D

(vi) What is (are) the source(spf funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?

U.S. Department of Defense D) i Partly

U.S. Department of Health and Human Services (HHS)

(vii)  What are the funding levels for the following program areas:

Research $ 350,000
Development $ 0
Test and evaluation $ 0
Total $ 350,000

(viii)  Briefly describe the publication policy of the facility:
It is Army policy to encourage scientific and technical personnel to publish research procedures and
results in recognized professional journals as well as present their work at national and international
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professional meetings. Such publicationisanimppmnt part of the Armyoés rese:

program.

Publications are prepared and published in accordance with Army regulations. The regulations governing
the publication of research findings include:

T AR7031 AStandards for Technical Reportingo
https://armypubs.army.mil/epubs/DR_pubs/DR_a/pdf/iweb/ARN4633 AR7OVEB_Final.pdf

1T AR3601 AThe Army Public Affairs Programo
https://armypubs.army.mil/epubs/DR_pubs/DR_a/ARN36AB5 360-1-000WEB-1.pdf

T AR5301 fAOperations Securitybo
https://armypubs.army.mil/epubs/DR_pubs/DR_a/pdf/iweb/r530_1.pdf

Professional sciersis are encouraged to publish papers in peer reviewed journals. All publications must
obtain the necessary command and public affairs permission before submission. Release of DoD
publications is guided by DoD Directive 5230.09, Clearance of DoD InformitidPublic Release
(https:/lwww.esd.whs.mil/Portals/54/Documents/DD/issuances/dodd/523009p.pdf) and DoD Instruction
5320.29, Security and Policy Review of DoD Information for Public Release
(http://lwww.esd.whs.mil/Portals/54/Documents/DD/issuances/d&@022p. pdf).

(ix) Provide a list of publicly-available papers and reports resulting from the work during the
previous 12 months. (To include authors, titles, and full references.):

1. McNutt PM, VazqueLintron EJ, Tenezaca L, OndeCl, Kelly KE, Mangkhalakhili M. et al.
Neuronal delivery of antibodies has therapeutic effects in animal models of botulism. Sci Transl Med.
2021 Jan 6;13(575):eabd7789. doi: 10.1126/scitransimed.abd7789. PMID: 33408188; PMCID:
MC8176400. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8176400/

5. Briefly describe the biological defence work carried out at the facility, including type(s) of
microorganisms and/or toxins studied, as welbs outdoor studies of biological aerosols:

Objectives:Discover and develop medical products and knowledge solutions against toxin threats through
research, education and training, and consultation. USAMRICD performs comprehensive, basic scientific
reseach using established and emerging technologies that support the transition of products to advanced
development; develops education and training capabilities for military, interagency, domestic, and
international personnel in the medical management of daéasualties; and provides a venue for

mutually beneficial collaboration with external investigators and interagency partners to conduct medical
chemical defense research against chemical warfare agents and toxins. See more at:
https://usamricd.amedd.army.mil/Pages/default.aspx

Microorganisms and/or Toxins StudiedHHS Select Toxin

Outdoor StudiesNo outdoor studies performed.

* Including viruses and prions.
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Form A, Part 2(iii)

National biological defence research and development programmeSacilities

1. What is the name of the facility?
U.S. Army Medical Research Institute of Infectious Diseases (USAMRIID)

2. Where is it located (provide both address andeographical location)?
1425 Porter Street, Fort Detrick, Frederick, Maryland 21702

3. Floor area of laboratory areas by containment level (A

BSL-2: 26,026 m
BSL-3: 3,139 n?
BSL-4: 1,186 m
Total laboratory floor area: 30,351 M

4. The organizational structure of each facility:
® Total number of personnel 680

(i) Division of personnel:

Military 167

Civilian 513
(iii) Division of personnel by category:

Scientists 164

Engineers 11

Technicians 283

Administrative and support staff 222

(iv) List the scientific disciplines represented in the scientific/engineering staff.
Aerobiology, Biochemistry, Chemistry, Clinical Imnmunology, Entomology, Genetics, Immunology,
Microbiology, Molecular Biology, Toxicologyeterinary Medicine, Virology

(V) Are contractor staff working in the facility? If so, provide an approximate number.
Yes Number: B5

(vi) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?

U.S. Department of Defense D) i Partly

U.S. Department of Homeland Secu(iBHS)

U.S. Departmemf Health and Human ServicddHlS)

U.S. Department of Agriculture (USDA)

Universities

Private sector companies

(vii)  What are the funding levels for the following programme areas:

Research $ 2,064,398
Development $52,650,990*
Test and evaluation $ 16,055,877
Total $ 70,771,265
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*Includes reimbursables from Cooperative Research and Development Agreements and other
Departments, which cannot be differentiated by the above categories.

(viiiy  Briefly describe the publication policy of the facility:

It is Army policy to encourage scientific and technical personnel to publish research procedures and

results in recognized professional journals as well as present their work at national and international
professional meetingsuSc h publ i cation is an i mportant part of
program.

Publications are prepared and published in accordance with Army regulations. The regulations governing
the publication of research findings include:

T AR7031 nAStsarndar dechni cal Reportingo
https://armypubs.army.mil/epubs/DR_pubs/DR_a/pdf/iweb/ARN4633 AR7OVEB Final.pdf

T AR3601 AThe Army Public Affairs Programo
https://armypubs.army.mil/epubs/DR DR _a/ARN3010AR_3601-000WEB-1.pdf

f AR5301 fAOperations Securitybo
https://armypubs.army.mil/epubs/DR_pubs/DR_a/pdfiweb/r530_1.pdf

Professional scientists are encouraged to publish papers in peer reviewed journals. All publications must
obtain the necessary command and public affairs permission before submission. Release of DoD
publications is guided by DoD Directive 5230.09, CleaeamicDoD Information for Public Release
(https:/lwww.esd.whs.mil/Portals/54/Documents/DD/issuances/dodd/523009p.pdf) and DoD Instruction
5320.29, Security and Policy Review of DoD Information for Public Release
(http://lwww.esd.whs.mil/Portals/54/DocumemBY/issuances/dodi/523029p.pdf).

(ix) Provide a list of publicly-available papers and reports resulting from the work published
during the previous 12 months (include authors, titles and full references.)

1. Alum S, Asiimwe M, Kanyomozi G, Nalikka J, OkwaroMRigisha I, et al. Optimizing highly
infectious disease isolation unit management. Experiences from the Infectious Diseases Isolation and
Research Unit, Fort Portal, Uganda. Disaster Med Public Health Prep. 2021 Ne¥7225; 1
https://doi.org/10.1017/dmp.2021.339

2. Amemiya K, Dankmeyer JL, Bernhards RC, Fetterer DP, Waag DM, Worsham PL, et al. Activation
of toll-like receptors by live gramegative bacterial pathogens reveals mitigation of TLR4 responses
andactivation of TLR5 by flagella. Front Cell Infect Microbiol. 2021 Nov 23; 11:745325.
https://doi.org/10.3389/fcimb.2021.745325

3. Arnold CE, Shoemaker CJ, Smith DR, Douglas CE, Blancett CD, Grahaet A5 Host response
transcriptomic analysis of Crime&ongo hemorrhagic fever pathogenesis in the cynomolgus
macaque model. Sci Rep. 2021 Oct 6; 11(1):19B08@s://doi.org/10.1038/s415981-99130 1

4. Bachert BA, Richardson JB, Mlynek KD, Klimko CP, Toothman RG, Fetterer DP, et al.
Development, phenotypic characterization and genomic analysis of a Francisella tularensis panel for
Tularemia vaccine testing. Front Microbiol. 2021 Aug 11; 12:725776.
https://doi.org/10.3389/fmicb.2021.725776

5. Beitzel BF, Radoshitzky SR, Di Paol a N, Brannan
patient specific phenotypeiont\rusgse2021Ogtph;e Ebol a vi
13(10):2010https://doi.org/10.3390/v13102010
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https://doi.org/10.1038/s41598-021-99130-1
https://doi.org/10.3389/fmicb.2021.725776
https://doi.org/10.3390/v13102010

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Biryukov S, Dankmeyeil, Shamsuddin Z, Velez I, Rill NO, Rosa#@evedo R, et al. Impact of
toll-like receptorspecific agonists on the host immune response to the Yersinia pestis plague rF1V
vaccine. Front Immunol. 2021 Aug 27; 12:72644t6ps://doi.org/10.3389/fimmu.2021.726416

Blair PW, Kortepeter MG, Downey LG, Madar CS, Downs IL, Martins KA, et al. Intensive care unit
like care of nonhuman primates with Ebola virus disease. J Infect Dis. 2021 Aug 15; 22464R632
https://doi.org/10.1093/infdis/jiaa781

Boonyalai N, Thamnurak C, Shigam P, TaAksom W, Arsanok M, Uthaimongkol N, et al.
Plasmodium falciparum phenotypic and genotypic resistance profile dharegrtergence of
Piperaquine resistance in Northeastern Thailand. Sci Rep. 2021 Jun 28; 11(1):13419.
https://doi.org/10.1038/s415981-927356

Bowling PA, Bencivenga MA, Leyva ME, Grego BE, CorasIRN, Cornelius EM, et al. Effects of a
heated anesthesia breathing circuit on body temperature in anesthetized rhesus macaques (macaca
mulatta). J Am Assoc Lab Anim Sci. 2021 Nov 1; 60(6):688. https://doi.org/10.30802/aalas
jaalas21-000058

Brocato RL, Altamura LA, Carey BD, Perley CC, Blancett CD, Minogue TD, et al. Comparison of
transcriptional responses between pathogenic and nonpathogenic hantavirus infections in Syrian
hamsters usinilanoString. PLoS Negl Trop Dis. 2021 Aug 2; 15(8):e0009592.
https://doi.org/10.1371/journal.pntd.0009592

Brocato RL, Kwilas SA, Josleyn MD, Long S, Zeng X, Perley CC, et al. Small animalgetianj
technique results in enhanced immunogenicity of hantavirus DNA vaccines. Vaccine. 2021 Feb 12;
39(7):11011110.https://doi.org/10.1016/j.vaccine.2021.01.002

Brocato RL, Kwilas SA, Kim RKZeng X, Principe LM, Smith JM, et al. Protective efficacy of a
SARSCoV-2 DNA vaccine in wildtype and immunosuppressed Syrian hamsters. NPJ Vaccines.
2021 Jan 25; 6(1):1éittps://doi.org/10.108s41541020-00279z

Cai Y, Yu S, Chi X, Radoshitzky SR, Kuhn JH, Berger EA. An immunotoxin targeting Ebola virus
glycoprotein inhibits Ebola virus production from infected cells. PLoS One. 2021 Jan 7;
16(1):e0245024nttps://doi.org/10.1371/journal.pone.0245024

Cai Y, YuS, Fang Y, Bollinger L, Li Y, Lauck M, et al. Development and characterization of a
cDNA-launch recombinant Simian hemorrhagic fever virus expressing enhanced green fluorescent
protein: ORF 2b' is not required for in vitro virus replication. Viruses. 2021 Apr 7; 13(4):632.
https://doi.org/10.3390/v13040632

Chapman NS, Zhao H, Kose N, Westover JB, Kalveram B, Bombardi R, et ait Retéralization of

Rift Valley fever virus by human monoclonal antibodies through fusion inhibition. Proc Natl Acad
SciU S A. 2021 Apr 6; 118(14):e20256421h8ps://doi.org/10.1073/pnas.202564811

Chen Y, Toth EA, Ruan B, Choi EJ, Simmerman R, Chen Y, et al. Engineering subtilisin proteases
that specifically degrade active RAS. Commun Biol. 2021 Mar 5; 4(1):299.
https://doi.org/10.1038/s4P93-021-018187

Chiang CY, Zhong Y, Ward MD, Lane DJ, Kenny T, Rosaazvedo R, et al. Proteomic analysis of
non-human primate peripheral blood mononuclear cells during Burkholderia mallei infection reveals
a role of ezrin in glanders pathogenesis. Fhdictobiol. 2021 Apr 22; 12:625211.
https://doi.org/10.3389/fmicb.2021.625211

Ciencewicki JM, Herbert AS, Storm N, Josleyn NM, Huie K, McKay LGA, et al. Characterization of
an antiEbola virus hypemmune globulin derived from convalescent plasma. J Infect Dis. 2021 Aug
27.https://doi.org/10.1093/infdis/jiab432

Clayton NP, Jain A, Halasohoris SA, Pysz LM, Lembirik S, Zumbrun SD, et al. Inavittan vivo
characterization of Tebipenem (TBP), an orally active carbapenem, against biothreat pathogens.
Antimicrob Agents Chemother. 2021 Feb 16; 65(5):e0238Https://doi.org/10.1128/aac.02385

Cote CK, Biryukov SS, Klimko CP, Shoe JL, Hunter M, Ros&mevedo R, et al. Protection elicited
by attenuated live Yersinia pestis vaccine strains against lethal infection with virulent Y. pestis.
Vaccines (Basel). 2021 Feb 16; 9(2):16ttps://doi.org/10.3390/vaccines9020161
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21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Cote CK, Weidner JM, Klimko C, Piper AE, Miller JA, Hunter M, et al. Biological validation of a
chemical effluent decontamination system. Appl Biosaf. 2021 Ma28(@):2332.
https://doi.org/10.1089/apb.21.937967

Crooks CM, Weiler AM, Rybarczyk SL, Bliss M, Jaeger AS, Murphy ME, et al. Afriteeage Zika
virus replication dynamics and materfiefal interfa@ infection in pregnant rhesus macaques. J

Virol. 2021 Jul 26; 95(16):e0222020tps://doi.org/10.1128/jvi.0222P0

Davis S, Milechin L, Patel T, Hernandez M, Ciccarelli G, Samsi S, et al. Detecthmugpatexposure
during the norsymptomatic incubation period using physiological data: proof of concept in non
human primates. Front Physiol. 2021 Sep 3; 12:6911i#gs://doi.org/10.3389/fphys.205B1074

De Luca E, AlvareNarvaez S, Maboni G, Baptista RP, Nemeth NM, Niedringhaus KD, et al.
Comparative genomics analyses support the reclassification of Bisgaard Taxon 40 as Mergibacter
gen. nov., with Mergibacter septicus sp. nov. as type speciad: insights into the phylogeny and
virulence factors of a Pasteurellaceae family member associated with mortality events in seabirds.
Front Microbiol. 2021 Nov 22; 12:667356ttps://doi.org/10.33®fmicb.2021.667356

Dixon BC, Culbreth MJ, Kumsher DM, Carbaugh CM, Fetterer DP, Reiter CPRtibilddibular
amputation as a method of terminal blood collection in xenopus laevis. J Am Assoc Lab Anim Sci.
2021 Sep 1; 60(5):58286.https://doi.org/10.30802/aakg@alas21-000005

Downs I, Johnson JC, Rossi F, Dyer D, Saunders DL, Twenhafel NA, et al. Natural history of
aerosolinduced Ebola virus disease in rhesus macaques. Viruses. 2021 N@¢111});2297.
https://doi.org/10.3390/v13112297

Dunay MA, McClain SL, Holloway RL, Norris SLW, Bendixsen Randall T, Mohr CE, et al. Pre
hospital administration of Remdesivir during a SARSV-2 outbreak ira skilled nursing facility.

Clin Infect Dis. 2021 Aug 1%ttps://doi.org/10.1093/cid/ciab715

Engdahl TB, Kuzmina NA, Ronk AJ, Mire CE, Hyde MA, Kose N, et al. Broad and potently
neutralizing monoclonalrdibodies isolated from human survivors of New World hantavirus
infection. Cell Rep. 2021 May 4; 35(5):109086. https://doi.org/10.1016/j.celrep.2021.109086
Engdahl TB, Kusmi na NA, Ronk AJ, Mi re CE, Hy de
potently reutralizing monoclonal antibodies isolated from human survivors of New World hantavirus

infection. o Cell R e phittps:2doi2riy/101016/j.c&rép;2023.509483) : 10945 3.

Evans TS, MyaTW, Hom NS, Ricks KM, Maw MT, Oo ZM, et al. Seroepidemiologic survey of
CrimeanCongo hemorrhagic fever virus in logging communities, Myanmar. Emerg Infect Dis. 2021
May 6; 27(6):17091713.https://dbi.org/10.3201/eid2706.203223

31. Fall G, Diallo D, Soumaila H, Ndiaye EH, Lagare A, Sadio BD, et al. First detection of the West
Nile virus Koutangdineage in sandflies in Niger. Pathogens. 2021 Feb 24; 10(3):257.
https://doi.org/10.3390/pathogens10030257

Fels JM, Maurer DP, Herbert AS, Wirchnianski AS, Vergnolle O, Cross RW, et al. Protective
neutralizing antibodies from human survivors of Crim&umgo hemorrhagic fever. Cell. 2021 Jun

24; 184(13):3486501.e3421https://doi.org/10.1016/j.cell.2021.05.001

33. Franz DR, Le Duc JW. Teoology advances, higiisk research, and a safe way forward. mBio.
2021 Oct 26; 12(5):e023732itps://doi.org/10.1128/mbio.02373

Frick OM, Livingston VA, Whitehouse CA, Norris SL, Alves DA, FacemiPR, et al. The natural

history of aerosolized Francisella tularensis infection in cynomolgus macaques. Pathogens. 2021 May
13; 10(5):597https://doi.org/10.3390/pathogens10050597

GarciaRodrigua C, Yan S, Geren IN, Knopp KA, Dong J, Sun Z, et al. Adoonoclonal antibody
combination potently neutralizes multiple botulinum neurotoxin serotypes C and D. Toxins (Basel).
2021 Sep 10; 13(9):64Mttps://doi.org/10.3390/toxins13090641

Golden JW, Zeng X, Cline CR, Garrison AR, White LE, Fitzpatrick CJ, et al. Human convalescent
plasma protects KtBACE2 mice against severe respiratory disease. J Gen Virol. 2021 May 7,
102(5):001599https://doi.org/10.1099/jgv.0.001599
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44,

45,

46.

47.

48.

49.

50.

Grund ME, Kramarska E, Choi SJ, McNitt DH, Klimko CP, Rill NO, et al. Predictive and
experi ment al i mmunogenicity of Burkholderi a
2021 Oct 20; 9(11):121%ittps://doi.org/10.3390/vaccines9111219

Grund ME, Soo JC, Cote CK, Berisio R, LukomSkiThinking outside the bug: targeting outer
membrane proteins for Burkholderia vaccines. Cells. 2021 Feb 25; 10(3):495.
https://doi.org/10.3390/cells10030495

Gupta Y, Kumar S, Zak SE, Jones KA, Upaah, Sharma N, et al. Antiviral evaluation of
hydroxyethylamine analogs: inhibitors of SAR®V-2 main protease (3CLpro), a virtual screening
and simulation approach. Bioorg Med Chem. 2021 Oct 1; 47:116393.
https://doi.org/10.1016/j.bmc.2021.116393

Gupta Y, Maciorowski D, Zak SE, Jones KA, Kathayat RS, Azizi SA, et al. Bisindolylmaleimide IX:
a novel aniSARSCoV2 agent targeting viral main protease 3CLpro demonstrated by virtual
screening pipelinand invitro validation assays. Methods. 2021 Jan 14; 19357
https://doi.org/10.1016/j.ymeth.2021.01.003

Gupta Y, Maciorowski D, Zak SE, Kulkarni CV, Herbert AS, Durvasula R, et al. Heparin:
simplistic repurposing to prevent SAFC®V-2 transmission in light of its iitro nanomolar
efficacy. Int J Biol Macromol. 2021 Jul 31; 183:2P82.
https://doi.org/10.1016/j.ijbiomac.2024.048

Haberecker M, Schwarz El, Steiger P, Frontzek K, Scholkmann F, Zeng X, et al. Abssesl
pulmonary and vascular pathology: pulmonary endotheliitis and-gmgiéin involvement in COVID
19 associated deaths. Respiration. 2021 Sep-15;Https://doi.org/10.1159/000518914

Haddow AD, Clarke SC. Inaccuracies in Google's HeBllked Knowledge Panels Perpetuate

Widespread Misconceptions Involving Infectious Disease Transmission. Am J Trop Med Hyg. 2021

Apr 26; 104(6):2292297 .https://doi.org/10.4269/ajtmh.Z1216

Haddow AD, Rowland TE, Norris SL, Sprague TR, Lopez JO, Carder MC, et al. No Evidence of
rVSV-Ebola Virus Vaccine Replication or Dissemiion in the Sand Fly Phlebotomus papatasi. Am
J Trop Med Hyg. 2021 Feb 1; 104(3):168395.https://doi.org/10.4269/ajtmh.2T51

Halasohoris SA, Scarff JM, Pysz LM, Lembirik S, Lemmon MM, Biek DJ].dnhavitro and in vivo
activity of GT-1, a novel siderophore cephalosporin, andd5%, a broag p e c t-lactamased
inhibitor, against biothreat and ESKAPE pathogens. J Antibiot (Tokyo). 2021 Sep 14; 74(12):884
892.https://doi.org/10.1038/s414X21-004729

Hasl|l wanter D, Dieterl e ME, Wec AZ, O6Bri en
receptorbinding domain and-terminal domain neutralizing antibodies limits the generation of
SARS-CoV-2 spike neutralizaticescape mutants. mBio. 2021 Oct 26; 12(5):e0247321.
https://doi.org/10.1128/mbio.02473

Herring S, Oda JM, Wagoner J, Kirchmeier D,
al., "Inhibition of Arenaviruses by Contations of Orally Available Approved Drugs". Antimicrob
Agents Chemother. 2021 May 18; 65(6):e00@33 https://doi.org/10.1128/aac.00633
Herring S, Oda JM, Wagoner J, Kirchmeier D,
Arenaviruses by Combinatig of Orally Available Approved Drugs. Antimicrob Agents Chemother.
2021 Mar 18; 65(4):e011480. https://pubmed.ncbi.nim.nih.gov/33468464/

Hierweger MM, Koch MC, Rupp M, Maes P, Di Paola N, Bruggmann R, et al. Novel Filoviruses,
Hantavirus, and Rhabdous in freshwater fish, Switzerland, 2017. Emerg Infect Dis. 2021 Nov 10;
27(12):30823091. https://doi.org/10.3201/eid2712.210491

Hollidge BS, Cohen CA, Akuoku Frimpong J, Badger CV, Dye JM, Schmaljohn CSlikeoll
receptor 4 mediates blodmtain barriepermeability and disease in C3H mice during Venezuelan
equine encephalitis virus infection. Virulence. 2021 Jan 25; 12(1%430
https://doi.org/10.1080/21505594.2020.1870834
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Hulseberg CE, Kumar R, Di Paola N, Larson P, Nagle ER, Richardson J, eletuMr analysis of

the 2012 Bundibugyo virus disease outbreak. Cell Rep Med. 2021 Jul 27; 2(8):100351.
https://doi.org/10.1016/j.xcrm.2021.100351

Jelacic TM, Ribot WJ, Tobery SA, Chabot DJ, Friedlander AM. galyimaglutamic acid
encapsulation of Badils anthracis inhibits human dendritic cell responses. Immunohorizons. 2021
Feb 9; 5(2):8489. https://doi.org/10.4049/immunohorizons.2100004

Jiang J, Ramos SJ, Bangalore P, Elwood D, Cashman KA, Kudchodkar SB, et al. Multivalent DNA
vaccines as a stratgetp combat multiple concurrent epidemics: mosgbibone and hemorrhagic

fever viruses. Viruses. 2021 Feb 27; 13(3):382. https://doi.org/10.3390/v13030382

Johnston SC, Ricks KM, Jay A, Raymond JL, Rossi F, Zeng X, et al. Development of a coronavirus
diseae 2019 nonhuman primate model using airborne exposure. PLoS One. 2021 Feb 2;
16(2):e0246366. https://doi.org/10.1371/journal.pone.0246366

Johnston SC, Wilhelmsen CL, Shamblin J, Kimmel A, Zelko J, Wollen S, et al. Delayed disease in
cynomolgus macaquesmosed to Ebola virus by an intranasal route. Front Immunol. 2021 Aug 16;
12:709772. https://doi.org/10.3389/fimmu.2021.709772

Joyce MG, King HAD, ElakhaNaouar I, Ahmed A, Peachman KK, Macedo CincQtfat al. A
SARSCoV-2 ferritin nanoparticle vaccine elicits protective immune responses in nonhuman
primates. Sci Transl Med. 2021 Dec 16: eabi5735. https://doi.org/10.1126/scitransImed.abi5735
Keasey SL, Zhao BM, Ulrich RG, Suh MJ. Proteomic analyfssbbiotic susceptibility in
Enterobacteriaceae. Methods Mol Biol. 2021 May 12; 22963%21 https://doi.org/10.1007/9718
071613580_22

Kijek TM, Bozue JA, Panchal RG, Litosh VA, Woodard RW, Ahmed SA. A direct
spectropolarimetric assay of arabinogghbsphate isomerase. Anal Biochem. 2021 Jun 1;
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5. Briefly describe the biological defence work carried ouat the facility, including type(s) of
microorganisms and/or toxins studied, as well as outdoor studies of biological aerosols:

Objectives:USAMRIID develops medical countermeasures, including candidate vaccines, diagnostic
tests and drug or immunological therapies for biological agents, as well as performs exploratory studies
and advanced development of protective and therapeutic counteraseasd agent identification
technologies. Additional information is availablehétp://www.usamriid.army.mil/

Agents Microorganisms and/or ToxinsSelect Agents (HHS and Overlap) and NIAID Category A
pathogns, and simulants of HHS Select Agents and NIAID Category A pathogens.

Outdoor StudiesNo outdoor studies performed.

" Including viruses and prions.
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Form A, Part 2 (iii)

National biological defence research and development programmeSacilities

1. What is the name of thdacility?
Air Force Research Laboratory (AFRL), 711 HPW

2. Where is it located (provide both address and geographical location)?
2510 Fifth Street, WrighPatterson Air Force Base (Dayton), OH, 45433

3. Floor area of laboratory areas by containment levelm?):

BSL-1: 30m?
BSL-2: 30m?
BSL-3: 0 n?
BSL-4: 0 n?
Total laboratory floor area: 60 m?

4. The organizational structure of each facility:

(1) Total number of personnel: 6
(i) Division of personnel:
Military 0
Civilian 6

(iii) Division of personnel by category:
Scientists
Engineers
Technicians
Administrative and support staff

Or Oul

(iv) List the scientific disciplines represented in the scientific/engineering staff:
Molecular Biology, Chemical Biology, Polymer Sciefiglaterials Science

(V) Are contractor staff working in the facility? If so, provide an approximate number:
Yes Number: 4

(vi) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?
U.S. Department of Defense D) i Wholly

(vii)  What are the funding levels for the followirg program areas:

Research $400000
Development $ 0
Test and evaluation $ 0
Total $400000

(viii)  Briefly describe the publication policy of the facility:

Professional scientists are encouraged to publish papers in peer reviewed journals. All publications must
obtain the necessary command and public affairs permission before submission. Release of DoD
publications is guided by DoD Directive 5230.09, CleaeamicDoD Information for Public Release
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(https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodd/52300%mdddoD Instruction
5320.29, Security and Poli¢¥eview of DoD Information for Public Release
(http://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/523029p.pdf

(ix) Provide a list of publicly-available papes and reports resulting from the work during the
previous 12 months. (To include authors, titles, and full references.):

None.

5. Briefly describe the biological defencavork carried out at the facility, including type(s) of
microorganisms and/or toxins studied, as well as outdoor studies of biological aerosols:

ObjectivesiResearch program focuses on detection andnieeillance of Select Agent Toxin(s) for
biodeferse purposesttps://www.afrl.af.mil/711HPW/

Microorganisms and/or Toxins StudiedSimulant.

Outdoor StudiesNo outdoor studies performed.

* Including viruses and prions.
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Form A, Part 2 (iii)

National biological defenceresearch and development programmed-acilities

1. What is the name of the facility?
Argonne National Laboratory (ANL)

2. Where is it located (provide both address and geographical location)?
9700 South Cass Ave., Lemont, IL 60439
(Located 41 knsouthwest of Chicago, lllinois)

3. Floor area of laboratory areas by containment level (A

BSL-2: 28 m?
BSL-3: 0n?
BSL-4: 0n?
Total laboratory floor area: 28 m?

4. The organizatiaal structure of each facility:

(1) Total number of personnel: 5
(i) Division of personnel:
Military 0
Civilian 5

(iii) Division of personnel by category:
Scientists
Engineers
Technicians
Administrative and support staff

[eNeoNeNe|

(iv) List the scientific disciplines represented in the scientific/engineering staff:
Biotechnology

(V) Are contractor staff working in the facility? |f so, provide an approximate number:

No

(vi) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?

Internal: Laboratory DirecteResearch and Development (LDRD)

(vii)  What are the funding levels for the following program areas:

Research $97,000
Development $ 0
Test and evaluation $ 0
Total $97,000

(viii)  Briefly describe the publication policy of the facility:

As aU.S.Department of Energy facility, ANL is required to make scientific and technical information
broadly available, within applicable laws and Departmental requirements, to accompignmi
objectives and strategic goals, promote scientific advancement, satisfy statutory dissemination
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requirements, and ensure a fair return on Departmental and taxpayer investment. ANL has a mandate to
ensure that scientific and technical informatioidentified, processed, disseminated, and preserved to
enable the scientific community and the public to locate and use the unclassified and unlimited
distribution information resulting from DOE research and related endeavours. ANL also has procedures
in place to manage and protect classified, sensitive controlled unclassified, andcexpatied

scientific and technical information, yet make it accessible for appropriate access by the Department, its
contractors, and others. Reviews are conductedtprimublication to determine availability of

information, or restrictions thereto. These reviews include, but are not limited to, the following: 1)
classification/declassification, 2) copyrighted materials or other intellectual property, 3) exportscontrol
distribution restrictions, and 4) sensitive content that limits access. US Department of Energy, Scientific
and Technical Information Managemelnittps://www.directives.de.gov/directives/0241-BOrder

b/view.

(ix) Provide a list of publicly-available papers and reports resulting from the work during the
previous 12 months. (To include authors, titles, and full references.):

None

5. Briefly describe the biological defence work carried out at the facility, including type(s) of
microorganisms and/or toxins studied, as well as outdoor studies of biological aerosols:

Objectives The biological defense research conducted at Argonne National Laboratory includes research
on printed biosensors aims to rapidly prototype highly sensitive, multiplexedflabdiiosensors that
can effectively detect and persistently monitor biologicgnts.

Microorganisms and/or toxins studiedNo U.S. Select Agents, NIAID Category A pathogens, or
applicable simulants were used

Outdoor StudiesNo outdoor studies performed.

" Including viruses and prions.
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Form A, Part 2 (iii)

National biological defence research and develaoment programmes Facilities

1. What is the name of the facility?
Lawrence Livermore National Laboratory (LLNL)

2. Where is it located (provide both address and geographical location)?
7000 East Avenue, Livermore, California 94550
(Located 62 km eastoutheast of San Francisco, California)

3. Floor area of laboratory areas by containment level (A

BSL-2: 2,045.5 m?
BSL-3: 59.5 nt
BSL-4: 0n?
Total laboratory floor area: 2,105 n??

During the reported calendar year, the LLNL B3laboratory space used for biodefense research and
development was reapportioned, resulting in a total decrease of 29.7 m

4. The organizational structure of each facility:
® Total number of personnel: 108

(i) Division of personnel:

Military: 0

Civilian: 108
(iii) Division of personnel by category:

Scientists 61

Engineers 9

Technicians 26

Administrative and support staff 12

(iv) List the scientific disciplines represented in the scientific/engeering staff:

AerosolScience, Analytical Biochemistry, Analytical Mass Spectrometry, Bacteriology, Biochemistry,
Bioinformatics, Biomedical Engineering, Biomedical Science, Biotechnology, Computational Biology,
Computer Science, Environmental Science, Epidemiology, Genomiggjriology, Mass Spectrometry,
Microbial Forensics, Microbiology, Molecular Biology, Molecular Diagnostics, Nanotechnology,
Proteomics, Toxinology, Virology.

(V) Are contractor staff working in the facility? If so, provide an approximate number:
No

(vi) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?

U.S. Department of Defense @D) i Partly

U.S. Department of Energy (DOE)

U.S. Departmet of Homeland Security (DHS)

Internal (Laboratory Directed Research and Development)

U.S.Environmental Protection Agenc¢izPA)
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National Aeronautics and Space Administration (NASA)
Private Sector Companies
Universities

(vii)  What are the funding levels for thefollowing program areas:

Research $5,671,020
Development $1,572,294
Test and evaluation $ 199,338
Total $ 7,442,652

(viiiy  Briefly describe the publication policy of the facility:

As a Department of Energy facility, LLNL is required to make scientific and technical information

broadly available, within applicable laws and Departmental requirements, to accomplish mission
objectives and strategic goals, promote scientific advancesadisfy statutory dissemination

requirements, and ensure a fair return on Departmental and taxpayer investment. LLNL has a mandate to
ensure that scientific and technical information is identified, processed, disseminated, and preserved to
enable the sentific community and the public to locate and use the unclassified and urdimited

distribution information resulting from DOE research and related endeavours. LLNL also has procedures
in place to manage and protect classified, sensitive controlled ufiethsand exporcontrolled

scientific and technical information, yet make it accessible for appropriate access by the Department, its
contractors, and others. Reviews are conducted prior to publication to determine availability of
information, or restdtions thereto. These reviews include, but are not limited to, the following: 1)
classification/declassification, 2) copyrighted materials or other intellectual property, 3) export controls or
distribution restrictions, and 4) sensitive content that $iradcess. U.S. Department of Energy, Scientific
and Technical Information Managemeinitps://www.directives.doe.gov/directives/024BOrder

b/view

(ix) Provide a list of publicly -available papers and reports resulting from the work during the
previous 12 months. (To include authors, titles, and full references.):

1. Collette N, DhungeP, Lund SJ, Schwedler JL, Saada EA, Light YK, et al. Inmunocompromised
Cas9 transgenic mice for rapid in vivo assessment of host factors involved in highly pathogenic virus
infection. Mol. Ther. Methods Clin. Dev. 2021. Doi: DOI: 10.1016/j.0mtm.20211@9.0
https://www.cell.com/moleculatherapyfamily/methods/fulltext/S2328501(21)0015®

2. Constance LA, Thissen JB, Jaing CJ, McLoughlin KS, Rowland RRRp$&/L. et al. Gut
microbiome associations with outcome followingintection with porcine reproductive and
respiratory syndrome virus (PRRSV) and porcine circovirus type 2 (PCV2) in pigs immunized with a
PRRS modified live virus vaccine. Vet Microbi@021 Mar;254:109018. DOI:
10.1016/j.vetmic.2021.109018. Epub 2021 Febhiis://pubmed.ncbi.nim.nih.gov/33639341/

3. D'haeseleer P, Collette NM, Lao V, Segelke BW, Branda SB, Franco M. Shotgumdproteomic
Approach for the Discovery of Linear8ell Epitopes in Biothreat Agents Francisella tularensis and
Burkholderia pseudomallei. Front Immunol. 2021 Sep 29;12:716676. DOI:
10.3389/fimmu.2021.716676ttps://pubmed.ncbi.nim.nih.gov/34659206/

4. Juarez JG, Garciauna SM, Medeiros MCI, Dickinson KL, Borucki MB, Frank M, et al. The-Eco
Bio-Social Factors That Modulate Aedes aegypti Abundance in South Texas Border Communities.
Insects. 202Feb; 12(2): 183. DOI: 10.3390/insects12020183.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7926310/

5. Lau EY, Negrete OA, Bennett WF, Bennion BJ, Borucki M, Bourguet F, et al.\(@igcof Smal
Molecule Inhibitors of SARSCoV-2 Proteins Using a Computational and Experimental Pipeline.
Front Mol Biosci. 2021; 8: 67870Mttps://www.ncbi.nlm.nih.gov/pmc/articles/PNd@15004/
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6. Massey TL, Borucki MK, Paik SY, Fuhrer KW, Bora M, Kane SR, et al. Quantitative Fit Evaluation
of N95 Filtering Facepiece Respirators and Coronavirus Inactivation Following Heat Treatment. Ann.
Work Expo. Health. Volume 65, Issue 8, October 2GZges 970987, DOI:
10.1093/annweh/wxab02Mttps://academic.oup.com/annweh/article/65/8/979/6276965?login=true

7. Moehling TJ, Choi G, Dugan LC, Salit M, Meagher RJ. LAMRgnostics at the Pohaf-Care:

Emerging Trends and Perspectives for the Developer Community. Expert Rev Mol Diagn. 2021
Jan;21(1):43%1. DOI: 10.1080/14737159.2021.1873769. Epub 2021 Jan 27.
https://pubmed.ncbi.nim.nih.gov/33474990/

8. Morrison MD, Thissen JB, Karouia F, Mehta S, Urbaniak C, Venkateswaran K, et al. Investigation
of Spaceflight Induced Changes to Astronaut Microbiomes. Front Microbiol. 2021; 12: 659179. DOI:
10.3389/fmich.2021.6999. https://www.ncbi.nIm.nih.gov/pmc/articles/PMC8207296/

9. Nelson SA, Dileepan T, Rasley A, Jenkins MK, Fischer NO, Sant AJ. Intranasal Nanoparticle
Vaccination Elicits a Persistefplyfunctional CD4 T Cell Response in the Murine Lung Specific for
a Highly Conserved Influenza Virus Antigen That Is Sufficient To Mediate Protection from Influenza
Virus Challenge. J Virol. 2021 Jul 26;95(16):e0084121. DOI: 10.1128/JVI.e@B4&pub P21 Jul
26. https://pubmed.nchi.nim.nih.gov/34076479/

10. Shah SR, Kane SR, Elsheikh M, Alfaro TM. Development of a rapid viabilitP&R (RVRT-

PCR) method to detect infectious SARBV-2 from swabs. J Virol Methods. 2021 Nov;297:114251.
doi: 10.1016/j.jviromet.2021.114251. Epub 2021 Aubt&s://pubmed.ncbi.nlm.nih.gov/34380012/

11. Stefan MA, Light YK, Schwedler JL. Mcllroy PR, Courtn@, Saada EA, et al. Development of
potent and effective synthetic SAR®V-2 neutralizing nanobodies. MAbs. 2021; 13(1): 1958663.
DOI: 10.1080/19420862.2021.195866&ps://www.ncbi.tm.nih.gov/pmc/articles/PMC8344751/

12. Stevenson GA, Jones D, Kim H, Bennett WF, Bennion BJ, Borucki M, et al-Higiughput
Virtual Screening of Small Molecule Inhibitors for SAR®V-2 Protein Targets with Deep Fusion
Models. SC21: Proc. Int. Conf. HigfPerform. 2021. DOI:10.1145/3458817.3476193.
https://arxiv.org/pdf/2104.04547 .pdf

13. Tooker A, Moya ML, Wang DN, Freeman D, Borucki M, Wheeler E, et al. Performance of three
dimensional printed nasophangaj swabs for COVIEL9 testing. MRS Bull. 2021 Sep 1391 DOI:
10.1557/s4357D21-001709. https://pubmed.ncbi.nim.nih.gov/34539055/

5. Briefly describe the biological defencavork carried out at the facility, including type(s) of
microorganisms and/or toxins studied, as well as outdoor studies of biological aerosols:

Objectives The biological defenseesearch conducted at Lawrence Livermore National
Laboratory includes biological agent detection, therapeutics and prophylactics development,
bioinformatics, virulence mechanism elucidation, structural characterization, agent viability
testing, responsdanning, assay development for monitoring for biological
decontamination/responsandmicrobial forensic assay development to help determine
geographic origin and attribution. LLNL also works to develop diagnostic platforms that use a
variety of techniqgas, such as polymerase chain reaction (PCR), immunoassay, microarray,
mass spectrometrgnd genomic sequencing used to gather useful information about the species
present in the sampling environment. Beyond detection, response, recovery, and attribution,
LLNL also has ongoing research projects to elucidate mechanisms gfdtlbsgen

interactions. Additional information is availablehdtps://st.linl.gov/

" Including viruses and prions.

Pager6 of 188


https://academic.oup.com/annweh/article/65/8/979/6276965?login=true
https://pubmed.ncbi.nlm.nih.gov/33474990/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8207296/
https://pubmed.ncbi.nlm.nih.gov/34076479/
https://pubmed.ncbi.nlm.nih.gov/34380012/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8344751/
https://arxiv.org/pdf/2104.04547.pdf
https://pubmed.ncbi.nlm.nih.gov/34539055/
https://st.llnl.gov/

Microorganisms and/or Toxins StudiedSelectAgents(HHS, Overlap), NIAID Category A
pathogens, HHS Select Toxjrend simulants of HHS Select Agents and NIAID Category A

pathogens

Outdoor StudiesNo outdoor studies performed.
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Form A, Part 2 (iii)

National biological defence research and development pgrammes Facilities

1. What is the name of the facility?
Los Alamos National Laboratory (LANL)

2. Where is it located (provide both address and geographical location)?
Bikini Atoll Road, SM30, Los Alamos, NM 87545
(Located approximately 72 kmestof Santa Fe, New Mexico)

3. Floor area of laboratory areas by containment level (A

BSL-2: 613 m?
BSL-3: 0n?
BSL-4: 0n?
Total laboratory floor area: 613 m?

During the reported calendar year, some LANL BSlaboratory space used for biodefense research and
development waseapportioned, resulting in an increase of 139The BSI-2 laboratory space was not
physically remodeled.

4. The organizational structure of each facility:

(1) Total number of personnel: 34
(i) Division of personnel:
Military 0
Civilian 34
(iii) Division of personnel by category:
Scientists 17
Engineers 0
Technicians 5
Administrative and support staff 12

(iv) List the scientific disciplines represented in the scientific/engineering staff:

Analytical Biochemistry, Bacteriology, Biochemistry, Bioinfoatics, Biological Science, Biomedical
Engineering, Biomedical Science, Biophysics, Cell Biology, Environmental Science, Genetics,
Genomics, Immunology, Medicine, Microbiology, Microscopy, Molecular Biology, Molecular
Diagnostics, Pathology, Protein Enginiag, Structural Biology, Toxicology, Veterinary Medicine,
Virology.

(V) Are contractor staff working in the facility? If so, provide an approximate number:
No.

(vi) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?

U.S. Department of Defense D) i Partly

U.S. Department of Energy (DOE)

Internal (Laboratory Directed Research and Development)

Other Government Agencies
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(vii)  What are the funding levels for the following program areas:

Research $2,978,000
Development $1,245,000
Test and evaluation $ 500,000
Total $4,723,000

(viii)  Briefly describe the publication policy of the facility:

As a Department of Energy facility, LANL is required to make scientific and technical information

broadly available, within applicable laws and Departmental requirements, to accomplish mission
objectives and strategic goals, promote scientific advancemésty stéatutory dissemination

requirements, and ensure a fair return on Departmental and taxpayer investment. LANL has a mandate to
ensure that scientific and technical information is identified, processed, disseminated, and preserved to
enable the scieific community and the public to locate and use the unclassified and unkmited

distribution information resulting from DOE research and related endeavours. LANL also has procedures
in place to manage and protect classified, sensitive controlled uneldsaifid exportontrolled

scientific and technical information, yet make it accessible for appropriate access by the Department, its
contractors, and others. Reviews are conducted prior to publication to determine availability of
information, or restrictins thereto. These reviews include, but are not limited to, the following: 1)
classification/declassification, 2) copyrighted materials or other intellectual property, 3) export controls or
distribution restrictions, and 4) sensitive content that limiteas. US Department of Energy, Scientific

and Technical Information Managemeinitps://www.directives.doe.gov/directives/024BOrder

b/view.

(ix) Provide a list of publicly-available papers and reports resulting from the work during the
previous 12 months. (To include authors, titles, and full references.):

1. Adikari SH, HongGeller E, MichevaViteva S. Methods for Enrichment of Bacterial Persister
Populations for Phenotypic Screens and Genomic Studies. Methods Mol Biol. 2021; 2857:71
DOI: 10.1007/9781-0716 16215 _5.https://pubmed.ncbi.nim.nih.gov/34590252/

2. Courtney SJ, Stromberg ZR, Kigek-Sutherland JZ. Nucleic AciBased Sensing Techniques for
Diagnostics and Surveillance of Influenza. Biosensors. 2021; 11 (2): 47; DOI:
10.3390/bios1102004 Rttps://www.mdpi.com/2078374/11/2/47

3. Ezeji JC, Sarikonda DK, Hopperton A, Erkkila HL, Cohen DE, Martinez SP, et al. Parabacteroides
distasonis: intriguing aerotolerant gut anaerobe with emergingiardgivial resistance and
pathogenic and probiotic roles in human health. Gut Micobes. 2021; 13(1):1922241, DOI.
10.1080/19490976.2021.1922241ips://pubmed.ncbi.nim.nih.gov/34196581/

4. Courtney SJ, Bomberg ZR, Gutierrez AMY, Jacobsen D, Stromberg LR, Lenz KD, et al. Optical
Biosensor Platforms Display Varying Sensitivity for the Direct Detection of Influenza RNA.
Biosensors; 2021; 11 (10): 367; DOI: 10.3390/bios11100367.
https://pubmed.ncbi.nim.nih.gov/34677323/

5. Briefly describe the biological defence work carried out at the facility, including type(s) of
microorganisms and/or toxins studied, as well as outdoor studies of biological agsols:

Objectives Thebiological defense research and development activities at the Los Alamos National
Laboratory include pathogen characterization, {pashogen interaction studies, pathogen detection,

" Including viruses and prions.
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integrative biosurveillance, and analysis tecbggldevelopment. The main objectives for the studies are
to: understand molecular mechanisms of fpagéhogen interaction; study molecular, chemical, and
physical characteristics of biothreat agents, including bacteria, viruses, and toxins, for detection,
characterization, assay design, and improvement; evaluate detection assay and platform performance;
assess commercial techniques for pathogen detection and biosurveillance on environmental monitoring
procedures; develop DNA, RNA, and protein based biofos assays; develop next generation high
throughput microbial sequencing, finishing, and analysis capabilities; perform viral and bacterial
pathogen sequencing for characterization, comparative genomic analysis, and metagenomic analysis;
develop high thoughput assays for hegathogen protein interactions screening; develop and validate
assays to improve the ability to identify and characterize bioterrorism incident; study antibiotic potentials
of radioisotopes; and identify host molecular targets asniat therapeutic candidates. Additional
information is available dittps://www.lanl.gov/org/ddste/aldcels/bioscience/biosecymitylic-
health/index.pp.

Microorganisms and/or Toxins StudiedSimulantof HHS Select Toxin.

Outdoor StudiesNo outdoor studies performed.
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Form A, Part 2 (iii)

National biological defence research and development programmedsacilities

1. What is the name of thdacility?
Pacific Northwest National Laboratory (PNNL)

2. Where is it located (provide both address and geographical location)?
Personnel and budget were shared between two PNNL campuses:

Richland Campus: 902 Battelle Boulevard, Richland, Washington 99352.
(Located 235 km southwest from Spokane, WA and 327 km southeast from Seattle, WA.)

Sequim campus: 1529 West Sequim Bay Road, Sequim, Washington 98382.
(Located 489 km northwest fromeghfPNNL Richland, WA campus and 106 km west from Seattle, WA.)

Seattle campu$’50 Republican Street South Lake Union Campus Seattle WA, 98109.
(Located on the South Lake Union Campus of the University of Washington in Seattle, WA
The Seattleampus facility is a new addition for the reported calendar year.

3. Floor area of laboratory areas by containment level (A
Richland campus:

BSL-2: 2,103n7
BSL-3: 0 n?
BSL-4: 0n?
Total laboratory floor area: 2,103n7

Sequimcampus:

BSL-2: 81m?
BSL-3: 0 n?
BSL-4: 0 n?
Total laboratory floor area: 81 m?
Seattlecampus:

BSL-2: 0om?
BSL-3: 21m?
BSL-4: 0 n?
Total laboratory floor area: 21 m?

During the reported calendar year, PNNL B&laboratory space used for biodefense research and
development waszapportioned, resulting in an increase of 85®mthe Richland campus and an

increase of 52 Aon the Sequim campus. The B8llaboratory space was not physically remodelled.

PNNL also conducts biodefense research and development work within the Seatth mp u-3 6 s BSL
laboratory space.

4. The organizational structure of each facility:
) Total number of personnel: 107
Richland Sequim & Seattlecampuses (shared personnel)

(i) Division of personnel:
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Military 0

Civilian 107
(iii) Division of personnel by category:

Scientist 91

Engineers 2

Technicians 5

Admin and Support Staff 13

(iv) List the scientific disciplines represented in the scientific/engineering staff:

Analytical Mass Spectrometry, Bacteriology, Biochemistry, Biological Science, Cell Bioiggmistry,
Computational Biology, Genetics, Genomics, Mass Spectrometry, Microbial Forensics, Microbiology,
Molecular Biology, Nanotechnology, Pathology, Proteomics, Structural Biology, Systems Biology,
Virology.

(V) Are contractor staff working in the facility? If so, provide an approximate number:
Yes Number:2

(vi) What is (are) the source(s) of funding for the work condcted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?

U.S. Department dbefense (DD) - Partly

U.S. Department of Energy (DOE)

U.S. Department of Homeland Security (DHS)

U.S. Department of State (DOS)

U.S. Department of Health and Human Services (HHS)

Internal (Laboratory Directed Research and Development)

(vii)  What are the funding levels for the following program areas:

Research $ 8,692,506
Development $ 4,950,536
Test and evaluation $ 2,850,788
Total $16,493,830

(viiiy  Briefly describe the publication policy of thefacility:

As a Department of Energy facility, PNNL is required to make scientific and technical information

broadly available, within applicable laws and Departmental requirements, to accomplish mission
objectives and strategic goals, promote scientifiaadement, satisfy statutory dissemination

requirements, and ensure a fair return on Departmental and taxpayer investment. PNNL has a mandate to
ensure that scientific and technical information is identified, processed, disseminated, and preserved to
enalte the scientific community and the public to locate and use the unclassified and unlimited

distribution information resulting from DOE research and related endeavours. PNNL also has procedures
in place to manage and protect classified, controlled urifi¢assand exporcontrolled scientific and

technical information, yet make it accessible for appropriate access by the Department, its contractors,
and others. Reviews are conducted prior to publication to determine availability of information, or
restrictions thereto. These reviews include, but are not limited to, the following: 1)
classification/declassification, 2) copyrighted materials or other intellectual property, 3) export controls or
distribution restrictions, and 4) sensitive content that $radcess. U.S. Department of Energy, Scientific

and Technical Information Managemelnitps://www.directives.doe.gov/directives/024B0Order

b/view. For this location, a sedrable database of materials published since 1988 is available at
http://www.pnnl.gov/publications/
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(ix) Provide a list of publicly-available papers and reports resulting from the work during the
previous 12 manths. (To include authors, titles, and full references.):

1. Bradley A, Melville A, Forman J, Fraga C, Addleman R, and Ozanich R. 2021. Handheld Raman
Spectrometers Market Survey Report. 2021 Apr 29;
https://www.dhs.gov/sites/default/files/saver_handheld raman_spectrometers_msr_march 2021 .pdf

2. Buchko G, Zhou M, Craig J, Van Voorhis W, and Myler P. Backbone chemical shift assignments for
the SARSCoV-2 nonstructural protein Nsp9: intermediate (ings) dynamics in the -@rminal
helix at the dimer interface. Biomolecular NMR Assignments. 2021 Mar 19; 151&7
https://link.springer.com/article/10.1007/s121@20-099921

3. Choi R, Zhou M, Shek R, Wilson J, Tillery L, Craig J, et al. Higiloughput screening of the
ReFRAME, Pandemic Box, ar@OVID Box drug repurposing libraries against SAR8V-2 nspl5
endoribonuclease to identify smafiolecule inhibitors of viral activity. PLoS One. 2021 Apr 22;
16,(4):e025001%ttps://journals.plos.org/plosone/article?id=10.1371/journal.pone.0250019

4. Detwiler R, McConn R, Grimes T, Upton S, and Engel E. Compendium of Material Composition
Data for Radiation Transport Modeling. 2021 Apr &8ps://www.osti.gov/biblio/1782721

5. Handakumbura P, Rivddbach A, and Battu A. Visualizing the Hidden Half: Plamitrobe
Interactions in the Rhizosphere. mSystems. 2021 Oct; Volume 6, Issue 5, Article-220765
https://journals.asm.org/doi/epub/10.1128/mSystems.0Q765

6. Kyle J. How lipidomics can transform our understanding of virus infections. Expert Review of
Proteomics. 2021 May 27; doi: 10.1080/147892601.1929177.
https://www.tandfonline.com/doi/full/10.1080/14789450.2021.1929177

7. Moran A, Hampton S, Dowson S, Dagdelen J, Trewartha A, Ceder G, et al. Online Interactive
Platform for COVID19 Literature Visual Analytics: Platform Development Study. J Med Internet
Res. 2021 Jul 16; 23(7):e269%ktps://www.jmir.org/2021/7/e26995

8. O:zanich R, Bartholomew R, Forman J, Leisea@d Esquibel F. Standard Guide for Using
Equipment and Assays for Field Detection of Fentanyl and FerReigted Compounds. 2021 Jul 5;
https://www.astm.org/e32821.html

9. Ozanich R, Bartholomew R, Foan J, Leiser O, and Esquibel F. Standard Specification for Field
Detection Equipment and Assays Used for Fentanyl and FerRatgied Compounds. 2021 Jul 5;
https://www.astm.org/e32431 .html

10. Ozanich RBartholomew R, Forman J, Leiser O, and Esquibel F. Standard Test Method for
Establishing Performance of Equipment and Assays for Field Detection of Fentanyl and Fentanyl
Related Compounds. 2021 Julhtps://www.astm.org/e329@1.html

11. Ozanich R. Handheld Raman Spectrometers Focus Group Report. 2021 Mar 1,
https://www.dhs.gov/sites/default/files/sawramanfocusgroupreport 26june202808.pdf

12. Sims A, Mitchell H, Gralinski L, Kyle J, Burnuwdohnson K, Lam M, et al. Unfolded Protein
Response Inhibition Reduces Middle East Respiratory Syndrome CoroAavdineed Acute Lung
Injury. mBio. 2021 AUG 31; 124):e0157221.
https://journals.asm.org/doi/full/10.1128/mBio.0157P

13. Tagestad J, Coleman A, Ozanich R, Murtagh C, Calhoun E, and \4lagea B. Incident
Management Software for EBrgency Response Focus Group Report. 2021 Jan 13;
https://www.dhs.gov/sites/default/files/ims_focus_group_report_jan_2021.pdf

14. Tamano K, Takayama H, Yasokawa S, SEh@nd Baker SE. Major involvement of two laccase
genes in conidial pigment biosynthesis in Aspergillus oryzae. Appl Microbiol Biotechnol. 2021 Dec
10; 106(1):287300; https://pubmed.ncbi.nim.nikov/34889980/
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5. Briefly describe the biological defence work carried out at the facility, including type(s) of
microorganisms and/or toxins studied, as well as outdoor studies of biological aerosols:

Objectives PNNL is involved in biodefenseelated activities including agent characterization (e.g.,
knock out experiments and investigation of infectious properties of agedtf)eadevelopment of
detection methods (e.g., nucleic acid, toxin, and proteomic signatures); testing and evaluation of
commercial off the shelf equipment for agent detection as well as investigation of next generation
biodetection equipment; biological dohemical forensics; investigation of natural history of agents;
pathogenesis studies; and interrogating DNA sequencing data and related analysis tools. No outdoor
studies of biological aerosols were conducted.

Microorganisms and/or toxins studiedSimulant of Overlap Select Agent and NIAID Category A
pathogenHHS Select Toxins

Outdoor StudiesNo outdoor studies performed.

" Including viruses and prions.
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Form A, Part 2 (iii)

National biological defence research and development programmedsacilities

1. What is the name othe facility?
Sandia National Laboratories (SNL)

2. Where is it located (provide both address and geographical location)?
Personnel and budget were shared between two SNL campuses:

New Mexico Campus: P. O. Box 5800, Albuquerque, NM 87185
(Located on Kitland Air Force Base, in southeastern Albuquerque)

California Campus: 7011 East Avenue, Livermore, California
(Located in Livermore, CA.)

3. Floor area of laboratory areas by containment level (A
New Mexico campus:

BSL-2: 1,152.45m?
BSL-3: 0 n?
BSL-4: 0n?
Total laboratory floor area: 1,152.45m?

California campus:

BSL-2: 230m?
BSL-3: 0 n?
BSL-4: 0 n?
Total laboratory floor area: 230m?

4. The organizational structure of each facility:

® Total number of personnel: 404
New Mexico campus: 324
California campus: 80

(ii) Division of personnel:

Military 0
Civilian 404

(iii) Division of personnel by category:

Scientists 150
Engineers 90
Technicians 117
Admin and Support Staff 47

(iv) List the scientific disciplines represented in the scientific/engineering staff:
Aerobiology,Aerosol Science, Analytical Biochemistry, Analytical Chemistry, Analytical Mass
Spectrometry, Bacteriology, Biochemistry, Bioinfmatics, Bioinorganic Chemistry, Biological Science,
Biomedical Engineering, Biomedical Science, Biophysics, Biotechnology, Cell Biology, Chemical
Engineering, Chemistry, Computational Biology, Computer Engineering, Computer Science, Electrical
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Engineering Environmental Engineering, Environmental Science, Genetics, Genomics, Immunology,
Mass Spectrometry, Materials Science, Mathematics, Mechanical Engineering, Medicine, Microbial
Forensics, Microbiology, Molecular Biology, Molecular Diagnostics, NanotdoggpNeuroscience,
Operations Research Analysis, Optical Spectroscopy, Pathology, Physics, Physiology, Polymer Science,
Protein Engineering, Proteomics, Structural Biology, Toxicology, Veterinary Medicine, Virology.

(V) Are Contractor staff working in the facility?
No.

(vi) What is (are) the source(s) of funding for the work conducted in the facility?
U.S. Department of Defense D) i Partly

U.S. Department of Energy (DOE)

U.S. Department of Health and Hum@ervices (HHS)

U.S. Department of State (DOS)

Internal (Laboratory Directed Research & Development)

Academia

Private sector

(vii)  What are the funding levels for Research and Development and Testing and Evaluation as
of the most recent calendar year?

Research $11,468,115
Development $ 5,795,248
Test and Evaluation $20,629,442
Total $ 37,892,805

(viii)  Briefly describe the publication policy of the facility:

As a Department of Energy (DOE) facility, Sandia National Laboratories (SNL) is required to make
scientific and technical information broadly available, within applicable laws and Departmental
requirements, to accomplish mission objectives and strategiG goasote scientific advancement,
satisfy statutory dissemination requirements, and ensure a fair return on Departmental and taxpayer
investment. SNL has a mandate to ensure that scientific and technical information is identified,
processed, disseminatenhd preserved to enable the scientific community and the public to locate and
use the unclassified and unlimitdistribution information resulting from DOE research and related
endeavours. SNL also has procedures in place to manage and protectda;lassifigive controlled
unclassified, and expedontrolled scientific and technical information, yet make it accessible for
appropriate access by the Department, its contractors, and others. Reviews are conducted prior to
publication to determine availdiby of information, or restrictions thereto. These reviews include, but
are not limited to, the following: 1) classification/declassification, 2) copyrighted materials or other
intellectual property, 3) export controls or distribution restrictions Zgregnsitive content that limits
access. Department of Energy, Scientific and Technical Information Management:
https://www.directives.doe.gov/directives/024BOrderb/view.

(ix) Provide a list of publicly available papers and reports resulting from work during the
previous 12 months:

1. Borras E, McCartney MM, Thompson CH, Meagher RJ, Kenyon NJ, Sthieb al. Exhaled breath
biomarkers of influenza infection and influenza vaccination. J Breath Res. 2021;15(4). Epub
2021/08/04. DOI: 10.1088/1752163/acla6l. PubMed PMID: 34343985;
https://iopscience.iop.org/article/10.1088/17A63/aclabl/meta

2. Collette N, Dhungel P, Lund SJ, Schwedler JL, Saada EA, Light YK, et al. Inmunocompromised
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10.

11.

12.

13.

Cas9 transgenic mider rapid in vivo assessment of host factors involved in highly pathogenic virus
infection. Mol Ther Methods Clin Dev. 2021;23:286. Epub 2021/11/04. DOI:
10.1016/j.omtm.2021.09.012. PubMed PMID: 34729376; PubMed Central PMCID:
PMCPMC852641%ttps://pubmed.ncbi.nim.nih.gov/34729376/

DeAngelis HE, Grillet AM, Nemer MB, Wasiolek MA, Hanson DJ, Omana MA, et al. Gamma
radiation sterilization of N95 respirators leads to decreased respirator perforRlan8eOne.
2021;16(4):e0248859. Epub 2021/04/09. DOI: 10.1371/journal.pone.0248859. PubMed PMID:
33831014; PubMed Central PMCID: PMCPMC8031388
https://journals.plosrg/plosone/article?id=10.1371/journal.pone.0248859

Deneff JI, Butler KS, Kotula PG, Rue BE, Sava Gallis DF. Expanding the ZIFs Repertoire for
Biological Applications with the Targeted Synthesis of-2[FNanoparticles. ACS Applied Materials
and Interfaces2021;13(23):2729804. DOI: 10.1021/acsami.1c05657.
http://dx.doi.org/10.1021/acsami.1c05657

D'Haeseleer P, Collette NM, Lao V, Segelke BW, Branda SS, Franco M. Shotgun Immunoproteomic
Approach forthe Discovery of Linear B ell Epitopes in Biothreat Agents Francisella tularensis and
Burkholderia pseudomallei. Front Immunol. 2021;12:716676. Epub 2021/10/19. DOI:
10.3389/fimmu.2021.716676. PubMed PMID: 34659206; PubMed Central PMCID:
PMCPMC8513525https://doi.org/10.3389/fimmu.2021.716676

Domino SP. A Case Study on Pathogen Transport, Deposition, Evaporation and Transmission:
Linking High-Fidelity Computational Fluid Dynamics Simulations t@Bability of Infection. Int J
Comput Fluid Dyn.15. 2021 Apr 01. DOI: 10.1080/10618562.2021.1905801. PubMed PMID:
WOS:000635815200001.
https://www.tandforihe.com/doi/abs/10.1080/10618562.2021.1905801 ?journalCode=gcfd20
Grillet AM, Nemer MB, Storch S, Sanchez AL, Piekos ES, Leonard J, et al. CO¥ljobal
pandemic planning: Performance and electret charge of N95 respirators after recommended
decontaminatin methods. Exp Biol Med (Maywood). 2021;246(6):-8tEpub 2020/12/17. DOI:
10.1177/1535370220976386. PubMed PMID: 33325749; PubMed Central PMCID:
PMCPMC7961645https://pubmed.ncbi.nim.nih.gov/333249/

Haxton T, Klise KA, Laky D, Murray R, Laird CD, Burkhardt JB. Evaluating Manual Sampling
Locations for Regulatory and Emergency Response. J Water Resour Plan Ji&8Gige
2021;147(12). DOI: 10.1061/(ASCE)WR.1958352.0001473.
http://dx.doi.org/10.1061/(ASCE)WR.1943152.0001473

Hirakawa M, Tjahjono N, Light YK, Chintalapudi P, Butler K, Branda S, et al. Augmentation of
Antibacterial Activity in Mesenchymal Stromal cells Throught8gsslevel Analysis and CRISPR
mediated Activation of CD14. Cytotherapy. 2021;23(5):546 PubMed PMID:
WOS:000650965900051ttps://www.biorxiv.org/content/10.1101/2020.10.14. 3330

Ho CK, Binns R. Modeling and mitigating airborne pathogen risk factors in school buses. Int
Commun Heat Mass Transf. 2021;129:10. DOI: 10.1016/j.icheatmasstransfer.2021.105663. PubMed
PMID: WOS:000716169400010.
https://www.sciencedirect.com/science/article/pii/S073519332100556 X

Ho CK. Modeling airborne pathogen transport and transmission risks of -EARL. Appl Math
Model. 2021;95:29819. Epub 2021/03/02. DOI: 101€/j.apm.2021.02.018. PubMed PMID:
33642664; PubMed Central PMCID: PMCPMC7902220.
https://www.sciencedirect.com/science/article/pii/S0307904X210009507?via%3Dihub

Ho CK. Modelling Airborne Transmission and Ventilation Impacts of a COBDutbreak in a
Restaurant in Guangzhou, China. Int J Comput Fluid Dyn.19. DOI:
10.1080/10618562.2021.1910678. PubMed PMID: WOS:000637616500001.
https://www.tandfonline.com/doi/abs/10.1080/10618562.2021.19106787?journalCode=gcfd20
Kent MS, Stefan M, Sale K, Hudson C, Martinez D, Juarros M, et al. Combining Computational
Modeling with Library Screening to Adapt SARSoV-Neutralizing Antibody 80R to SARSoV-2.
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https://doi.org/10.3389/fimmu.2021.716676
https://www.tandfonline.com/doi/abs/10.1080/10618562.2021.1905801?journalCode=gcfd20
https://pubmed.ncbi.nlm.nih.gov/33325749/
http://dx.doi.org/10.1061/(ASCE)WR.1943-5452.0001473
https://www.biorxiv.org/content/10.1101/2020.10.14.338020v1
https://www.sciencedirect.com/science/article/pii/S073519332100556X
https://www.sciencedirect.com/science/article/pii/S0307904X21000950?via%3Dihub
https://www.tandfonline.com/doi/abs/10.1080/10618562.2021.1910678?journalCode=gcfd20

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Biophys J. 2021;120(3):2XA. PubMed PMID: WOS:000629601400101.
https://www.ncbi.nlm.nih.gov/pmc/articlddMC7879741/

Klise K, Beyeler W, Finley P, Makvandi M. Analysis of mobility data to build contact networks for
COVID-19. PL0oS One. 2021;16(4):e0249726. Epub 2021/04/16. DOI:
10.1371/journal.pone.0249726. PubMed PMID: 33857208; PubMed Central PMCID:
PMCPMC®49304 https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0249726
Kuo T-T, Bath T, Ma S, Pattengale N, Yang M, Cao Y, et al. Benchmarking blockichs@u gene
drug interaction data sharing methods: A case study from the iDASH 2019 secure genome analysis
competition blockchain track. Int J Med Inform. 2021;154. DOI: 10.1016/j.ijmedinf.2021.104559.
http://dx.doi.org/10.1016/j.ijmedinf.2021.104559

Lau EY, Negrete OA, Bennett WFD, Bennion BJ, Borucki M, Bourguet F, et al. Discovery of Small
Molecule Inhibitors of SARSC0oV-2 Proteins Using a Computational and Experimental Pipeline.
Front Mol Biosci. 2021;8:678701. Epub 2021/07/31. DOI: 10.3389/fmolb.2021.678701. PubMed
PMID: 34327214; PubMed Central PMCID: PMCPMC8315004.
https://doi.org/10.3389/fmolb.2021.678701

Lenz KD, Jakhar S, ChelW, Anderson AS, Purcell DC, Ishak MO, et al. A centrifugal microfluidic
crossflow filtration platform to separate serum from whole blood for the detection of amphiphilic
biomarkers. Sci Rep. 2021;11(1):5287. Epub 2021/03/07. DOI: 10.1038/s0258343%3-Z.

PubMed PMID: 33674653; PubMed Central PMCID: PMCPMC7935985.
https://www.nature.com/articles/s415081-84353z

Li W, Li M, Anthony SM, Yu Y. Spatial organization of |ammaR and TLR21 on phagosome
membranes differentially regulates their synergistic and inhibitory receptor crosstalk. Sci Rep.
2021;11(1):13430. Epub 2021/06/30. DOI: 10.1038/s445218929109. PubMed PMID: 34183758;
PubMed Central PMCID: PMCPMC823896ittps://www.nature.com/articles/s415081-929169

Lin YT, Neumann J, Miller EF, Posner RG, Mallela A, Safta C, et al. Daily Forecasting of Regional
Epidemics of Coronavirus Disease with Bayesian Unaept&uantification, United States. Emerg
Infect Dis. 2021;27(3):7678. DOI: 10.3201/eid2703.203364. PubMed PMID:
WOS:00063446300001 https://wwwnc.cdc.gov/eid/article/27/3/8B64 _article

Moehling TJ, Choi G, Dugan LC, Salit M, Meagher RJ. LAMP Diagnostics at the-&feCure:
Emerging Trends and Perspectives for@iexeloper Community. Expert Rev Mol Diagn.
2021;21(1):4361. Epub 2021/01/22. DOI: 10.1080/14737159.2021.1873769. PubMed PMID:
33474990https://pubmed.ncbi.nim.nih.gov/33474990/

O'Callahan B, Qatku O, Balema V, Negrete OA, Passian A, Engelhard MH, et al. Atomic Force
Microscopy and Infrared Nanospectroscopy of COMMDSpike Protein for the Quantification of
Adhesion to Common Surfaces. Langmuir. 2021;37(41):1-208DOI:
10.1021/acs.langmuir.1£010.http://dx.doi.org/10.1021/acs.langmuir.1c01910

Otoupal PB, Eller KA, Erickson KE, Campos J, Aunins TR, Chatterjee A. Potentiating antibiotic
efficacy via perturbation of neassential gne expression. Commun Biol. 2021;4(1):1267. Epub
2021/11/07. DOI: 10.1038/s420021-02783%. PubMed PMID: 34741116; PubMed Central
PMCID: PMCPMC857139%ttps://www.nature.com/articles/2d03021-02783x

Stefan MA, Light YK, Schwedler JL, Mcllroy PR, Courtney CM, Saada EA, et al. Development of
potent and effective synthetic SAR®V-2 neutralizing nanobodies. MAbs. 2021;13(1):1958663.
Epub 2021/08/05. DOI: 10.1080/19420862.2021.1958B6BMed PMID: 34348076; PubMed
Central PMCID: PMCPMC8344751.
https://www.biorxiv.org/content/10.1101/2021.05.06.442911v1.abstract

Stevenson GA, Jones D, Kim H, Bennett WB2nnion BJ, Borucki M, et al., editors. High
Throughput virtual screening of small molecule inhibitors for-saks2 protein targets with deep
fusion models. 33rd International Conference for High Performance Computing, Networking, Storage
and AnalysisScience and Beyond, SC 2021, November 14, 20&ivember 19, 2021; 2021,

Virtual, Online, United states: IEEE Computer Society.
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2021/04/10. DOI: 10.1093/g3journal/jkab110. PubMed PMID: 33836061; PubMed CevitcéDP
PMCPMC8495922https://doi.org/10.1093/g3journal/jkab110

26. Yang B, Huang AT, Garci€arreras B, Hart WE, Staid A, Hitchings MDT, et al. Effect of specific
nortpharmaceutical intervention pokes on SARSCoV-2 transmission in the counties of the United
States. Nat Commun. 2021;12(1):3560. Epub 2021/06/13. doi: 10.1038/92A4838658.
PubMed PMID: 34117244; PubMed Central PMCID: PMCPMC8195990
https://www.nature.com/articles/s414621-23865
8#:~:text=Transmission%20was%?20consistently%20higher%20in,consistently%20lower%20in%?2
ounties%20with

5. Briefly describe the biological defense work carried out at the facility, including type(s) of
microorganisms and/or toxins studied, as well as outdoor studies of biological aerosols.

ObjectivesSNL is involved in biodefense activities to achieve the following goals: 1) gain basic

knowledge regarding the fundamental molecular procesgegttufgenesis, including the dynamic

interactions between microbial pathogens and their hosts; 2) develop assays, novel materials, and

platforms to detect and diagnose traditional and unknown pathogens, as well as discover novel therapeutic
targets;and3® bt ai n an understanding of the microbi omeds
the presence of an infectious disease.

Microorganisms and/or toxins studiedNone.

Outdoor studiesNo outdoor studies performed.

* Including viruses and prions.
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Form A, Part 2 (iii)

National biological defence research and development programmesacilities

1. What is the name of the facility?
Centers for Disease Control and Prevention (CDC), National Center for Environmental Health (NCEH),
Division of Laboratory Services (DLS)

2. Where is it located (include both address and geographical location)?
4770 Buford Highway, Atlanta, Georgia 30341

3. Floor area of laboratory areas by containment leveim?):

BSL-2 379m?
BSL-3 0 n?
BSL-4 on?

Total laboratoryfloor area 379m?

The changes in NCEH/DLS laboratory space frommé& 379 nfwere due to a numerical calculation
error, resulting in a decrease of 182 Bince at least 2012, laboratory space unrelated to biological
defense research addvelopment was inadvertently included; the laboratory space was not physically
remodeled.

4. The organizational structure of each facility
® Total number of personnel 16

(i) Division of personnel
Military 0
Civilian 16

(iii) Division of personnel by category
Scientists 1
Engineers 0
Technicians 0
Administrative and support staff 0

6

(iv) List the scientific disciplines represented in the scientific/engineering staff.
Analytical BiochemistryAnalytical Chemistry, Analytical Mass Spectrometry, Biochemistry, Biology,
Chemistry, Mass Spectrometry, Proteomics

(V) Are contractor staff working in the facility? If so, provide an approximate number.
Yes Number:5

(vi) What is (are) the souce(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?
U.S. Department of Health and Human Services (HHS)

(vi)  What are the funding levels for the following prggramme areas:
Research $1,620,244.80
Development $ 1,267,802.00
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Test and evaluation $1,897,188.20
Total $ 4,785,235.00

(viiiy  Briefly describe the publication policy of the facility:

Scientists are encouraged to publish their results in the peer reviewed scientific literature as well as
present their work at national and international professional meetings. The clearance policy for
information products disseminated outside CDC for ipulde is available online at:
http://www.cdc.gov/od/science/policie€DC also has an internal policy on "Oversight and clearance of
dual use research of concern.”

(ix) Provide a list of publicly -available papers and reports resulting from the work published
during the previous 12 months. (To include authors, titles and full references.)

1. Alhatali B, Al Lawatia S, Khamis F, Kantur S,-Albri S, Kapil V, et al. A cluster of tetrodotoxin
poisoning in Oman. Clin Toxicol. 2021 Apr 2951D0I:10.1080/15563650.2021.1917595
https://pubmed.ncbi.nim.nih.gov/33913398/

2. Cunningham BR, Coleman RM, Schaefer AM, Hamelin El, Johnson RC. DetetBoevetoxin in
Human Plasma by ELISA. J Anal Toxicol. 2021 Jan 30;bkab010. DOI: 10.1093/jat/bkab010
https://pubmed.ncbi.nim.nih.gov/33515246/

3. Hoyt K, Barr JR, Kalb SR. Detection of ricin activitpdstructure by using novel galactose

terminated magnetic bead extraction coupled with mass spectrometric detection. Anal Biochem. 2021

Oct 15; 631:114364. DOI: 10.1016/j.ab.2021.114364
https://www.sciencedirect.com/science/article/pii/S0003269721002657 ?via%3Dihub

5. Briefly describe the biological defence work carried out at the facility, including type(s) of
micro-organisms and/or toxins studied, as well as outdoor studies of biological aerosols.

ObjectivesThe Division of Laboratory Sciences develops methods for measuring selected toxins to help

improve detection and diagnosis during a public health response to biotoginal
Agents Microorganisms and/or toxins studie®elect Toxins (HHS)

Outdoor studiesNo outdoor studies performed.

* Including viruses and prions.
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Form A, Part 2 (iii)

National biological defence research and development programmedsacilities

1. What is the name othe facility?
Centers for Disease Control and Prevention (CDC), Deputy Director for Infectious Diseases (DDID)

2. Where is it located (include both address and geographical location)?
1600 Clifton Road N.E., Atlanta, Georgia 30329

3. Floor area of laboratory areas by containment leve(m?):

BSL-2 413m?
BSL-3 999.8m?
BSL-4 545.9m?
Total laboratory floor area 1958.7m?

Note: The changes in DDID laboratory spaces were due to a numerical calcedadipmesulting in an
increase of 27.3 frof BSL-2 laboratory space, a decrease of 22F2flBSL-3 laboratory space, an
increase of 12.8 ABSL-4 laboratory space, and a total decrease of 189id lmboratory spaceln
previ ous Yy e arcéessory reoms autside ,of the almmtories were inadvertently included
while some laboratory space conducting biological defense research was inadvertently not ifdieded.
laboratory space was not physically remodeled and previous reports shouldchadedithe laboratory
Sspace measur ements as AdditpmallytomedSE4 lnaboratory spacg @l8.5 6 s
m? was operated as a B&.enhanced laboratory during the reporting calendar year.

4. The organizational structure of eachfacility .

(i) Total number of personnel: 156
(ii) Division of personnel:
Military 10
Civilian 146
(iii) Division of personnel by category:
Scientists 145
Engineers 0
Technicians 7
Administrative and support staff 4

(iv) List the scientific disciplines represented in the scientific/engineering staff.

Animal Science, Bacteriology, Biochemistry, Bioinformatics, Biological Science, Biology, Cell Biology,
Chemistry, Clinical Immunalgy, Ecology, Entomology, Epidemiology, Genetics, Genomics,
Immunology, Medicine, Microbiology, Molecular Biology, Molecular Diagnostics, Pathology, Public
Health, Statistics, Structural Biology, Veterinary Medicine, Virology

(v) Are contractor staff working in the facility? If so, provide an approximate number.
Yes Number:30

(vi) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or part ly financed by the Ministry of Defence?
U.S. Department of Health and Human Services (HHS)
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U.S. Department of Homeland Security (DHS)
U.S. Department of DefengBOD) - Partly
U.S.Agency for International Development (BB)

(vii) What are the funding levels for the following programme areas:

Research $ 11,855,933.25
Development $ 4,381,736.10
Test and evaluation $ 7,337,318.66
Total $ 23,574,988.01

(viii) Briefly describe the publication policy of the facility:

Publication is encouraged and managed by editorial and clearance policies conducted at all levels of the
Agency. The clearance policy for information products disseminated outside CDC for public use is
available online athttp://www.cdc.gov/od/science/policieSDC also has an internal policy on

"Oversight and clearance of dual use research of concern."

(ix) Provide a list of publicly-available papers and reports resulting from the work published
during the previous 12 months. (To include authors, titles and full references.)

1. Abayneh T, Getachew B, Gelafe Traxler R, Vieira AR. Viability evaluation of freeze dried and
suspension Anthrax spore vaccine formulations stored at different temperatures. Vaccine, October 8,
2021; 39(42), 6245249.
https://www.sciencedirect.com/science/article/pii/S0264410X210120207?via%3Dihub

2. Agnihotri S, Alpren C, Bangura B, Bennett S, Gorina Y, Harding JD, et al. Building the Sierra Leone
Ebola Database: organization and charactesistf data systematically collected during 2@D45
Ebola epidemic. Ann Epidemiol. 2021 Aug;60:858. doi: 10.1016/j.annepidem.2021.04.01.
https://pubmed.ncbi.nim.nih.gov/33965545/

3. Alam M, Jahan MlJahan S, Blau DM, Rahman A, Rahman MZ, et al. Co@iogplete Sequence of
a SARSCoV-2 B.1.1.25 Lineage Obtained from aiD8y-Old Deceased Neonate. Microbiol Resour
Announc. 2021;10(35):e0075621. Epub 2021/09/03. doi: 10.1128/mra-2Q75&bMed PMID:
34472974; PubMed Central PMCID: PMC8411Hi8ps://pubmed.ncbi.nlm.nih.qov/34472974/

4. Amman BR, Schuh AJ, Albarino CG, Towner JS (2021) Marburg virus persistence on fruit as a
plausible route of bab primate filovirus transmissioiw,iruses2021,13(12), 2394;
https://doi.org/10.3390/v13122394

5. Balinandi S, Whitmer S, Mulei S, Nyakarahuka L, Tumusiime A, Kyahdt al. Clinical and
Molecular Epidemiology of Crimea@ongo Hemorrhagic Fever in Humans in Uganda, Z0113.

Am J Trop Med Hyg. 2021 Oct 18;106(1):88. doi: 10.4269/ajtmh.20685.Am J Trop Med Hyg.
2021. PMID: 3466287 4ttps://pubmed.nchi.nim.nih.gov/34662872/

6. Barbeau DJ, Cartwright HN, Harmon JR, Spengler JR, Spiropoulou CF, Sidney J, et al. Identification
and Characterization of Rift Valley Fever VitBpecific T Cells Reveals a Dependenoe
CD40/CD40L Interactions for Prevention of Encephalitis. J Virol. 2021 Nov 9;95(23):e0150621. doi:
10.1128/3VI1.0150&1. Epub 2021 Sep 8. PMID: 34495703; PMCID: PMC8577384.
https://pubmed.ncbi.nlmih.gov/34495703/

7. Barbosa C G, Silva de Oliveira J, Townsend MB, Carson WC, Borges IA, McCollum AM, et
al..Educational Approach to Prevent the Burden of Vaccinia Virus Infections in a Bovine Vaccinia
Endemic Area in Brazil. Pathogens. 2021 Apr 23;10(3):&ftps://www.mdpi.com/2076
0817/10/5/511

8. Belay ED, Godfred CS, Rao AK, Abrams J, Wilson WW, Lim S, et al.Multisystem Inflammatory
Syndrome in Adults after SARSoV-2 infection and COVIB19 vaccinan. Clin Infect Dis. 2021
Nov 28:ciab936https://wwwnc.cdc.gov/eid/article/27/7/2694 article
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bessieres M, Pleban&k Chatterjee P, Shrivastaianjan P, Flint M, Spiropoulou CF, et al. Design,
synthesis and biological evaluation e$@bstituteeb-[(4-substitutedl-piperidyl)methyl}1H-
benzimidazoles as inhibitors of ebola virus infection. Eur J Med Chem. 2021 Mad1B13211.

doi: 0.1016/j.ejmech.2021.113211. Epub 2021 Jan 27. PMID: 33548632.
https://pubmed.ncbi.nIm.nih.gov/33548632/

Blackburn JK, Kenu E, AsiedBekoe F, Sarkodie B, Kracalik IT, Bower WA, at High Case

Fatality Rate for Human Anthrax, Northern Ghana, 200%6. Emerg Infect Dis. 2021;
Apr;27(4):12161219. doi: 10.3201/eid2704.204496. PMID: 33754993; PMCID: PMC8007318.
https://wwwnc.cdc.gov/eid/article/27/4/23196 _article

Bonaparte SC, Adams L, Bakamutumaho B, Barbosa CG, Cleaton JM, Gilbert AT, et al.Rabies post
exposure healthcarseeking behaviors and perceptions: Results from a knowledge, attitudes, and
practices swey, Uganda, 2013. PLoS One. 2021 Jun 2;16(6):e0251702.
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0251702

Bonwitt J, Deya RW, Currie DW, Liph B, HuntingtoAFrazier M, Sanford SJ, et al. COU®
Surveillance and Investigations in Workplae&zeattle & King County, Washington, June 15
November 15, 2020. Public Heabh Seattle & King County COVIEL9 Community Investigation
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Briefly describe the biological defence work carried out at the facility, including type(s) of micro
organisms and/or toxins studied, as well as outdoor studies of biological aerosols.

Objectives Activities include developing diagnostic assays for public health, developing and validating
methods to differentiate and characterize organisms and the toxins yhptdtace, testing

environmental samples for the presence of microorganisms and toxins, and developing environmental
sampling methods, conducting molecular and antigenic characterization of organisms, determining
pathogenicity and virulence of infectiougemts, evaluation of antimicrobial susceptibility, research on
potential therapeutics, determining the natural history of infectious organisms, and conducting
epidemiologic studies and surveillance for diseases.

Microorganisms and/or toxins studiedsele¢ Agents (HHS, USDA, Overlap), Select Toxins (HHS),
NIAID Category A pathogens

Outdoor StudiesNo outdoor studieperformed.

* Including viruses and prions.

Pagel0lof 188


https://pubmed.ncbi.nlm.nih.gov/33636719/

Form A, Part 2 (iii)

National biological defence research and development programmedsacilities

1. What is the name othe facility?

Centerdor Disease Control and Prevention (CDC), Deputy Director for Infectious Diseases (DDID),
National Center for Emerging and Zoonotic Infectious Diseases (NCEZID), Division of Vector Borne
Diseases (DVBD) Ft. Collins

2. Where is it located (include bdt address and geographical location)?
3156 Rampart Road, Fort Collins, Colorado 80521

3. Floor area of laboratory areas by containment leveim?):

BSL-2 0m?
BSL-3 175m?
BSL-4 0m?
Total laboratory floor area 175n?

During the reported calendar year, the CDC/NCEZID/DVBD EShboratory space used for biodefense
research and development was reapportioned, resulting in a decrease éf PA€ BS1-3 laboratory
space was not physilty remodeled.

4. The organizational structure of each facility

® Total number of personnel 28

(i) Division of personnel

Military 0

Civilian 28
(iii) Division of personnel by category

Scientists 3

Engineers 0

Technicians 11

Administrative and support staff 14

(iv) List the scientific disciplines represented in the scientific/engineering staff.

Animal Science, Bacteriology, Bioinformatics, Biological Science, Cell Biology, Ecology, Entomology,
Environmental Science, Epidemiology, Genomics, Immunology, Medicine, Microbiology, Molecular
Biology, Molecular Diagnostics, Pathology, Public Health, Structural Biology, Veterinary Medicine,
Virology.

(V) Are contractor staff working in the facility? | f so, provide an approximate number.
Yes Number: 2

(vi) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?
U.S. Department of Healt Human Service$HHS)

(vi)  What are the funding levels for the following programme areas:
Research $513,615
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Development $ 0
Test and evaluation $ 97,374
Total $610,989

(viiiy  Briefly describe the publication policy of thefacility:

Publication is encouraged and managed by editorial and clearance policies conducted at all levels of the
Agency. The clearance policy for information products disseminated outside CDC for public use is
available online afattp://www.cdc.gov/od/science/policieSDC also has an internal policy on

"Oversight and clearance of dual use research of concern."

(ix) Provide a list of publicly-available papers and reports resulting from thewvork published
during the previous 12 months. (To include authors, titles and full references.)

1. Eisen RJ, Atiku LA, Enscore RE, Mpanga JT, Acayo S, Mead PS, et al. Epidemiology, Ecology and
Prevention of Plague in the West Nile Region of Uganda: TheeMaluongTerm Field Studies.

Am J Trop Med Hyg. 2021 May 3;105(1)-E3. doi:10.4269/ajtmh.20381.
https://pubmed.ncbi.nim.nih.gov/33939638/

2. Hughes HR, Velez JO, Davis EH, Laven J, Gould CV, Paid, et al. Fatal Human Infection with
Evidence of Intrahost Variation of Eastern Equine Encephalitis Virus, Alabama, USA, 2019. Emerg
Infect Dis. 2021;27(7):1886892. https://doi.org/10.3201/eid2707.210315.
https://pubmed.ncbi.nim.nih.gov/34152960/

3. Nelson CA, Meaneyelman D, FleckDerderian S, Cooley KM, Yu PA, Mead PS. Antimicrobial
Treatment and Prophylaxis of Plague: Recommendations for Naturally Acquired Infections and
Bioterrorism Resporess MMWR Recomm Rep . 2021 Jul 16;70(324. doi:
10.15585/mmwr.rr7003abitps://pubmed.ncbi.nim.nih.gov/34264565/

4. Ohrman C, Uneklint I, Karlsson L, Respidiangry L, Forsman M, Petersen JM,at Complete
Genome Sequence of Francisella sp. Strain 1-:2445 (FDC406), a Novel Francisella Species
Isolated from a Human Skin Lesion. Microbiol Resour Announc. 2021 Jan 14;10(2):e21.288i:
10.1128/MRA.012320. https://pubmed.ncbi.nim.nih.gov/33446589/

5. Briefly describe the biological defence work carried out at the facility, including type(s) of
micro-organisms and/or toxins studied, as well as outdoor studies of biological aerosols.

Objectives CDC's Division of Vector Borne Diseases (DVBD) possesses many of the select agents that
are on the U.S. Department of Health and Human Services (HHS) and Departigntafure

(USDA) overlap lists. Within CDC, DVBD has the primary responsibility for research on tularemia,

plague and alphaviruses. This research involves development of assays for surveillance and detection of
each agent and molecular and antigenicadtarization.

Microorganisms and/or toxins studiedSelect Agents (HHS, Overlap), NIAID Category A pathogens

Outdoor StudiesNo outdoor studieperformed.

* Including viruses and prions.
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Form A, Part 2 (iii)

National biological defenceesearch and development programmed-acilities

1. What is the name of the facility?
Integrated Research Facility at Rocky Mountain Laboratories-RRIE)

2. Where is it located (include both address and geographical location)?
903 South 4tistreet, Hamilton, Montana 59840

3. Floor area of laboratory areas by containment levelim?):

BSL-2 1361 nt
BSL-3 407 nt
BSL-4 1145 n?
Total laboratory floor area 2913 nt

4. The organizational structure of each facility
® Total number of personnel 144

(i) Division of personnel

Military 0

Civilian 144
(iii) Division of personnel by category

Scientists 85

Engineers 0

Technicians 53

Administrative and support staff 6

(iv) List the scientific disciplines represented in the scientific/engineering staff.

Aerobiology, Animal Science, Bacteriology, Biochemistry, Biological Science, Biomedical Science, Cell
Biology, Ecology, Entomology, Genetics, Genomics, Immunology, Mass 8pwestity, Microbiology,
Microscopy, Molecular Biology, Pathology, Proteomics, Structural Biology, Veterinary Medicine,
Virology.

(V) Are contractor staff working in the facility? If so, provide an approximate number.
Yes Number: 7

(vi) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?

U.S.Department of Health and Human Services (HHS)

U.S. Department of Defense (DOD)

(vii)  What are the funding levels for the following programme areas:

Research $ 32,642,370
Development $ 0
Test and evaluation $ 0
Total $ 32,642,370

(viii)  Briefly describe the publication policy of the facility:
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All researchers are encouraged to publish results irr@éerved open literature. The NIH Public Access
Policy (http://publicaccess.nih.ggvwénsures that the public has access to the published results of NIH
funded research. It requires scientists to submit finaleewed journal manuscripts that arise form

NIH funds to the National Library of Medicineds
publication. To help advance science and improvaadruhealth, the policy requires that these papers are
accessible to the public on PubMed Central no later than 12 months after publication.

(ix)  Provide a list of publicly-available papers and reports resulting from the work published
during the previous 12 months. (To include authors, titles and full references.)

[ER

. Bakkour S, Saa P, Groves JA, Montalvo L, Di Germanio C, Best SM, et al. Minipool testing for SARS
CoV-2 RNA in United States blood donors. Transfusion. 2021;61(8):2384
https://onlnelibrary.wiley.com/doi/10.1111/trf.16511

2.Bane S, Rosenke K, Maiga O, Feldmann F, Meaféte K, Callison J, et al. Ebola Virus IgG
Seroprevalence in Southern Mali. Emerg Infect Dis. 2021;27(6):4681
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8153881/

3.Basu R, Nair V, Winkler CW, Woods TA, Fraser IDC, Peterson KE. Age influences susceptibility of
brain capillary endothelial cells to La Crosse virus infection and cell death. J Neuroinflammation.
2021;18(1):125. https://www.ncbi.nlm.nih.gov/pmc/artid®ddC8173794/

. Becker S, Feldmann H, Richt JA. Professor Dr. Haigter Klenk (193&021). Emerg Microbes
Infect. 2021;10(1):14230. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8284117/

. Bhatia B, Furuyama W, Hoenen T, Feldmann H, Marzi A. Ebola Virusd@phptein Domains
Associated with Protective Efficacy. Vaccines (Basel). 2021;9(6).
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5. Briefly describe the biological defence work carried out at the facility, including type(s) of
micro-organisms and/or toxins studied, as well as outdoor studies of biological aerosols.

ObjectivesThe Integrated Research Facility at Rocky Mountaibdratories hosts research dedicated to
understanding the mechanisms of pathogenesis of microbial agents associated with or likely to cause
serious or lethal human diseases using molecular methods and animal model systems. Research activities
include pathognesis studies, vaccinology, and the development of therapeutic countermeasures and rapid
diagnostic assays in support of the civilian biodefense program. More information is available at
https://www.niaid.nih.gov/about/rockyountainlaboratories

Microorganisms and/or toxins studiedselect Agents (HHS, Overlap, USDA) and Toxins (HHS),
NIAID Category A pathogens

Outdoor studiesNo outdoor studieperformed.

* Including viruses and prions.
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Form A, Part 2 (iii)

National biological defence research and development programmedsacilities

1. What is the name of the facility?
Integrated Research Facility at Fort DetrftiRF-Frederick)

2. Where is it located (include both address and geographical location)?
8200 Research Plaza, Frederick, Maryland 21702

3. Floor area of laboratory areas by containment leveim?):

BSL-2 878 nt
BSL-3 0 n?
BSL-4 1305m?
Total laboratory floor area 2183 nt

4. The organizational structure of each facility
0] Total number of personnel 105

(i) Division of personnel

Military 0

Civilian 105
(iii) Division of personnel by category

Scientists 44

Engineers 3

Technicians 44

Administrative and support staff 14

(iv) List the scientific disciplines represented in the scientific/engineering staff.

Aerobiology, Aerosol Science, Analytical Biochemistry, Biochemistry, Biological Science, Cell Biology,
Genomics, Immunology, Microbiology, Microscopy, Molecular Biology, Molecular Diagnostics,
Pahology, Public Health, Veterinary Medicine, Virolagy

(V) Are contractor staff working in the facility? If so, provide an approximate number.
Yes Number: @

(vi) What is (are) the source(s) of funding for the work conducted in thé&acility, including
indication if activity is wholly or partly financed by the Ministry of Defence?
U.S. Department of Health and Human Services (HHS)

(vii)  What are the funding levels for the following programme areas:

Research $ 26,110,108
Development $ 0
Test and evaluation $ 0
Total $ 26,110,108

(viii)  Briefly describe the publication policy of the facility:

All researchers are encouraged to publish results inrpemwed open literature. The NIPLblic Access
Policy (http://publicaccess.nih.ggvwénsures that the public has access to the published results of NIH
funded research. It requires scientists to submit finatpaeéewed journal manuscripts that arise form
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H funds to the National Li brary ooécceptandeifocr i ne d s

publication. To help advance science and improve human health, the policy requires that these papers are
accessible to the public on PubMed Central no later than 12 months after publication

(ix)

10.

11.

Provide a list of publicly-available pgpers and reports resulting from the work published
during the previous 12 months. (To include authors, titles and full references.)

ACTIV-3/Therapeutics for Inpatients with COVD® (TICO) Study GroupEfficacy and safety of

two neutralising monoclonal antibody therapies, sotrovimab and BRilplus BRH198, for adults
hospitalised with COVIBL9 (TICO): a randomised controlled triabncet Infect Dis. 2021.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8700279/

Arizti-Sanz J, Bradley AD, Zhang YB, Boehm CK, Freije CA, Grunberg ME, et al. Equigneent
detection oSARSCoV-2 and Variants of Concern using Cas13. medRxiv. 2021.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8575147/

Badio M, Lhomme E, Kieh M, Beavogui AH, Kennedy SB, Doumbia S,. &@atnership for
Research on Ebola VACcination (PREVAC): protocol of a randomized, dblibt placebe
controlled phase 2 clinical trial evaluating three vaccine strategies against Ebola in healthy volunteers
in four West African countries. Trials. 2022(1):86.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7823170/

Badio M, Lhomme E, Kieh M, BeavogiiH, Kennedy SB, Doumbia S, et al. Correction to:
Partnership for Research on Ebola VACcination (PREVAC): protocol of a randomized,-tbat)e
placebecontrolled phase 2 clinical trial evaluating three vaccine strategies against Ebola in healthy
volunteers in four West African countries. Trials. 2021;22(1):583.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8411539/

Belaunzararfzamudio PF, Orteg¥illa AM, MimenzaAlvarado AJ, Guerrde-Blas PDC, Aguilar
Navarro SG, Sepulveeaelgado J, et al. Comparison of the Impact of Zika and Dengue Virus
Infection, and Other Acute Ilinesses of Unidentified Origin on Cognitive Functions in a Prospective
Cohort in Chiapas Mexico. Front Neurol. 2022:831801.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8019918/

Bozman CM, Fallah M, Sneller MC, Freeman C, Fakoli LS, 3rd, Shobayo BI, et al. Increased
Likelihood of Detecting Ebola Vius RNA in Semen by Using Sample Pelleting. Emerg Infect Dis.
2021;27(4):1239%1. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8007310/

Cai Y, YuS, Fang Y, Bollinger L, Li Y, Lauck Mgt al. Development and Characterization of a
cDNA-Launch Recombinant Simian Hemorrhagic Fever Virus Expressing Enhanced Green
Fluorescent Protein: ORF 2b' Is Not Required for In Vitro Virus Replication. Viruses. 2021;13(4).
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067702/

Cho H, Gonzaled§Vartz KK, Huang D, Yuan M, Peterson M, Liang J, et al. Bispecific antibodies
targeting distinct regions of the spike protein potently neutraliZS8B0oV-2 variants of concern.

Sci Transl Med. 2021;13(616):eabj5413.
https://www.science.org/doi/10.1126tsansImed.abj5413?url_ver=239-88
2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed

Cho H, Gonzale§Vartz KK, Huang D, Yuan M, Peterson M, Liang J, et al. Ultrapotent bispecific
antibodies neutralize emerging SARS®V-2 variants. bioRxiv. 2021.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8020967/

Clements JD, Gorman GH, Waters CN, Lane HC. Tackling the burden of mumps in the military: A
report of the Defense Health Board.c¢me. 2021;39(42):6188.
https://www.sciencedirect.com/science/article/pii/S0264410X21011853?via%3Dihub

Connors M, Graham BS, Lane HC, Fauci AS. SARS/-2 Vaccines: Much Accomplished, Much to
Learn. Ann Intern Med. 2021;174(5):68D.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7839932/
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5. Briefly describe the biological defence work carried out at the facility, including type(s) of
micro-organisms and/or toxins studied, as well as outdoor studies of biological aerosols.

Objectives: The Integrated Research Facility at Fort Detrick in Frederick, Maryland manages,
coordinates, and facilitates the conduct of biodefense research with pathogens and emerging infectious
diseases research to develop medical countermeasures and onpexieal outcomes for patients.

Laulima Government Solutions facilitates research performed at thEri#terick with direction from

the IRF Scientific Steering Committee.

Microorganisms and/or Toxins StudiedSelect Agents (HHS, Overlaphd Toxin (HHS) NIAID
Category A pathogens

Outdoor studiesNo outdoor studieperformed.

* Including viruses and prions.
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Form A, Part 2 (iii)

National biological defence research and development programmedsacilities

1. What is the name of the facility?
C.W. Bill Young Center for Biodefense and Emerging Infectious Diseases

2. Where is it located (include both address and geographical location)?
9000 Rockville Pike, Bethesda, Maryland 20892

3. Floor area of laboratory areas by containment leveim?):

BSL-2 2725 nt
BSL-3 1356 nt
BSL-4 0 n?
Total laboratory floor area 4081 nt

4. The organizational structure of each facility
0] Total number of personnel 125

(i) Division of personnel

Military 0

Civilian 125
(iii) Division of personnel by category

Scientists 68

Engineers 0

Technicians 52

Administrative and support staff 5

(iv) List the scientific disciplines represented in the scientific/engineering staff.

Animal ScienceBacteriology, Biological Science, Biomedical Science, Cell Biology, Chemistry,
Genetics, Immunology, Medicine, Microbiology, Molecular Biology, Parasitology, Pathology,
Toxicology, Veterinary Medicine, Virology

(V) Are contractor staff working in the facility? If so, provide an approximate number.
Yes Number: 3

(vi) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?
U.S. Department of Health and Human Services (HHS)

(vii)  What are the funding levels for the following programme areas:

Research $ 33,843,749
Development $ 0
Test and evaluation $ 0
Total $ 33,843,749

(viii)  Briefly describe the publication policy of the facility:

All researchers are encouraged to publish results inrpemwed open literature. The NIH Public Access
Policy (http://publicaccess.nih.ggvwénsures that the public has access to the published results of NIH
funded research. It requires scientists to submit finataeéewed journal manuscripts that arise from

Pagel210f 188


http://publicaccess.nih.gov/

NIH funds to the Nat i onddentral didital aahiye upoh acééptahcedor n e 6 s
publication. To help advance science and improve human health, the policy requires that these papers are
accessible to the public on PubMed Central no later than 12 months after publication.

(ix)  Provide a list of publicly-available papers and reports resulting from the work published
during the previous 12 months. (To include authors, titles and full references.)
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5. Briefly describe the biological defence workarried out at the facility, including type(s) of
micro-organisms and/or toxins studied, as well as outdoor studies of biological aerosols.

Objectives:At the C.W. Bill Young Center for Biodefense and Emerging Infectious Diseases, the
Laboratory of Infectious Diseases (LID) focuses on vaccine development, host immune response to
viruses, and viral molecular biology and genetics. The Laboratory of Paiisgiases (LPD) conducts

basic and applied research on the prevention, control, and treatment of a variety of parasitic and bacterial
diseases of global importance. The Laboratory of Viral Diseases (LVD) carries out investigations on the
molecular biologyof viruses, the interactions of viruses with host cells, the pathogens of viral diseases,
and host defense mechanisms. The Laboratory of Clinical Immunology and Microbiology (LCIM)
conducts clinical and basic science, and epidemiologic research into lmmanologic, inflammatory,

and infectious diseases. More information can be fouhtt@t/www.nih.gov/newsvents/news-
releases/nHdedicatessw-bill -youngcenterbiodefenseemerginginfectiousdiseases

Microorganisms and/or toxins studiedselect Agents (HHSnd Toxin (HHS) NIAID Category A
pathogen

Outdoor studiesNo outdoor studieperformed.

* Including viruses and prions.
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Form A, Part 2 (iii)

National biological defence research and development programmedsacilities

1. What is the name of the facility?
Dale and Betty Bumpers Vaccine Research Center (VRC)

2. Where is it located (include both address and geographical locatigh
9000 Rockville Pike, Bethesda, Maryland 20892

3. Floor area of laboratory areas by containment leveim?):

BSL-2 204 m?
BSL-3 0m?
BSL-4 0m?
Total laboratory floor area 204 nt

During the reported calendar year, the VBEL-2 laboratory space used for biodefense research and
development was reapportioned, resulting in an increase of A0thmlaboratory space was not
physically remodeled.

4. The organizational structure of each facility
® Total number of personné 24

(i) Division of personnel
Military 0
Civilian 24

(iii) Division of personnel by category
Scientists
Engineers
Technicians
Administrative and support staff

RPOON

(iv) List the scientific disciplines represented in the scientific/engineering staff.
Biological ScienceBiotechnology, Genomics, Immunology, Molecular Biology, Protein Engineering,
Structural Biology, Virology

(V) Are contractor staff working in the facility? If so, provide an approximate number.
Yes Number: 8

(vi) What is (are) the source(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?
U.S. Department of Health and Humaer8ices (HHS)

(vi)  What are the funding levels for the following programme areas:

Research $ 3,789,641
Development $ 0
Test and evaluation $ 0
Total $ 3,789,641
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(viii) Briefly describe the publication policy of the facility:

All researchers are encouraged to publish results inrpemwed open literature. The NIH Public Access
Policy (http://publicaccess.nih.ggvwénsures that the public has access to tiighed results of NIH

funded research. It requires scientists to submit finalmeewed journal manuscripts that arise form

NIH funds to the National Library of Medicineds
publication. To help advarcscience and improve human health, the policy requires that these papers are
accessible to the public on PubMed Central no later than 12 months after publication.

(ix) Provide a list of publicly-available papers and reports resulting from the workpublished
during the previous 12 months. (To include authors, titles and full references.)

1. Loomis RJ, DiPiazza AT, Falcone S, Ruckwardt TJ, Morabito KM, Abiona OM, et al. Chimeric
Fusion (F) and Attachment (G) Glycoprotein Antigen Delivery by mRNA asralidate Nipah
Vaccine. Front Immunol. 2021;12:7728&dtps://www.ncbi.nlm.nih.gov/pmc/articles/PMC8692728/

2. Marcus H, Thompson E, Zhou Y, Bailey M, Donaldson MM, Stanley DA, et alaEbB DNA
Prime rAd5GP Boost: Influence of Prime Frequency and Prime/Boost Time Interval on the Immune
Response in Nehuman Primates. Front Immunol. 2021;12:627688.
https://www.ncbi.nin.nih.gov/pmc/articles/PMC8006325/

3. MbalaKingebeni P, Pratt C, MutafaRuffin M, Pauthner MG, Bile F, NkubBldaye A, et al. Ebola
Virus Transmission Initiated by Relapse of Systemic Ebola Virus Disease. N Engl J Med.
2021;384(13):1244Q. https://www.ncbi.nim.nih.gov/pmc/articles/PMC7888312/

4. Misasi J, Sullivan NJ. Immunotherapeutic strategies to target vulnerabilities in the Ebolavirus
glycoprotein. Immunity. 2021;54(3):4135.
https://www.sciencedirect.com/science/article/pii/S1074761321000388?via%3Dihub

5. Briefly describe the biological defence work carried out at the facility, includingype(s) of
micro-organisms and/or toxins studied, as well as outdoor studies of biological aerosols.

ObjectivesThe mission of the Vaccine Research Center (VRC) is to conduct research that facilitates the
development of effective vaccines for human disease. The research focus of the Biodefense Research
Section comprises three areas: development of vaccines aricaintigainst hemorrhagic fever viruses
such as Ebola, Marburg, and Lassa; studies of the mechanism of viadtioed immune protection and

host immunity to natural infection; basic research to understand the mechanism of virus replication
(entry) and netmalization. The ImmunoTechnology Section is dedicated to understanding the roles and
interactions of the individual components of the mature central immune system, including research on
immunological correlates of protection and correlates of pathogemésisStructural Biology Section

seeks to apply structural biology to the development of effective vaccines and monoclonal antibody
development

Microorganisms and/or toxins studieddHS Select Toxin

Outdoor studiesNo outdoor studieperformed.

* Including viruse and prions.
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Form A, Part 2 (iii)

National biological defence research and development programmedsacilities

1. What is the name of the facility?
Food and Drug AdministratiofiFDA) White Oak Campus

2. Where is it located (include both address angeographical location)?
10903 New Hampshire Avenue, Silver Spring, MD 20993

3. Floor area of laboratory areas by containment leveim?):

BSL-2 603.14m?
BSL-3 184
BSL-4 0m?
Total laboratory floor area 787.14m?

During thereported calendar year, the White Oak Campus-B&lboratory space used for biodefense
research and development was reapportioned, resulting in an increase of, Zhé the remaining
differences were due to a numerical calculation error. The laboratory space was not physically remodeled.

4. The organizational structure of each facility
® Total number of personnel 46

(i) Division of personnel
Military 0
Civilian 46

(iii) Division of personnel by category
Scientists
Engineers
Technicians
Administrative and support staff

00O OWw

(iv) List the scientific disciplines represented in the scientific/engineering staff.
Biomedical Science, Biotechnology, Cell Biology, Genetics, Immunology, Microbiology, Molecular
Biology, Virology.

(V) Are contractor staff working in the facility? If so, provide an approximate number.
Yes Number: B

(vi) What is (are) thesource(s) of funding for the work conducted in the facility, including
indication if activity is wholly or partly financed by the Ministry of Defence?
U.S. Department of Health and Human Services (HHS)

(vi)  What are the funding levels for the followingprogramme areas:

Research $ 878,609.30
Development $ 0.00
Test and evaluation $ 0.00
Total $ 878,609.30
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