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Session Objectives

● Review spectrum of scientific work at Frederick National 

Laboratory.

● Discuss operations, how we conduct our work and address 

scientific and clinical scope of this contract while citing case  

studies of overcoming challenges. 

● Emphasize our partnership with the NCI, other Institutes, 

government agencies and the extramural community. 

● Answer your questions.



Spectrum of Our Work
Frederick National Laboratory partners with the NCI, NIAID other Institutes, and 
government agencies to combat AIDS, cancer and emerging health challenges.

State-of-the art 

research programs 

to meet special short 

and long-term needs 

of NCI and the 

cancer research 

community.

Advanced, next-

generation 

technologies to 

solve basic and 

applied problems in 

the biomedical 

sciences.

Effective and rapid 

response to 

emerging health 

threats and to 

changing national 

priorities in science 

and technology.

Providing a range 

of contractual 

agreement options 

with flexibility to 

facilitate the 

formation of 

partnerships.



Operational Delivery and the Leidos 
Biomedical Research Contract
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How Frederick National Laboratory 
Works to Serve the Scientific Community

Severable Work 
● Benefits of services are recurring with annual funded appropriations. 

● Center for Cancer Research (CCR) is funded as an example of severable work.

● FNLCR work is transitioning in the Bridge Contract to Task Orders.

Non-Severable Work
● These are distinct multi-year projects for up to 5 years. 

● To date, 85 Task Orders awarded. 

● Examples include Ebola and Zika trials and facility refurbishment projects. 

● Benefits of services are met upon completion of the work.

FNLCR’s executive leadership team held a strategic retreat to align 

scientific and administrative efforts.



Refurbishment of Scientific Facilities at
the NCI Campus at Frederick

NCI Campus at Frederick 

Building 538

Building 538 Refurbishment

Renovation brought building to current standards.

Collaboration between NCI, FNLCR, and many 

subcontractors.

Provides state of the art facility for 10

CCR Principal Investigators, including:

Macromolecular Crystallography 

Structural Biology Laboratory 

Chemical Biology Laboratory



Bidirectional Hub and Spoke Model 
Serves the Public’s Health

FNLCR – The Hub

Extramural NCI-Supported 

Laboratories, Colleges 

and Universities 

Intramural Laboratories

NCI, NIAID and Other Institutes

Contract Research

Pharmaceutical Industry

Biotechnology

Community

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=U7wIHyW3GndlYM&tbnid=JW47KsYlu-1ijM:&ved=0CAUQjRw&url=http://ncas.edu.in/department/department-of-biotechnology/breakthrough-in-biotechnology/&ei=mTmyUd_LJ4XG4AOE14HgBg&bvm=bv.47534661,d.dmg&psig=AFQjCNHuKbnoTQdLnedvcV9IkpFccId7Rw&ust=1370721022873707


Breadth of Support at Frederick National Laboratory: 
Chief Medical Officer

74% to extramural community

(via subcontracts and *procurement) * Includes NCI and other NIH Institutes.



Clinical Leader: Barry Gause, MD
Chief Medical Officer

Examples of 

Funding Sources

Division of Cancer 

Treatment and 

Diagnosis (DCTD)

Center for Cancer

Research (CCR)

NIAID Vaccine 

Research Center (VCR)

Clinical Research 

Program

Applied and 

Developmental Research 

Directorate (ADRD)

Clinical Monitoring 

Research Program

Directorate (CMRPD)

Barry

Gause

(CMO)
Barry

Gause

Biopharmaceutical 

Development 

Program (BDP)

George 
Mitra

Michael 
Baseler

Beth 
Baseler

Vaccine Clinical Materials 

Program (VCMP)

David 
Lindsay



Support for NCI CAR-T Cell Trials

Dr. James Doroshow, NCI

Dr. Anthony Welch, NCI

Dr. Barry Gause, FNLCR

Dr. George Mitra, FNLCR

Internal Working Group

Stakeholders
Clinical staff
Trial: pediatric AML 

Infrastructure 

Dry runs 
Fresh Leukopacs from healthy donors
Frozen Leukopacs from Hemacare

Phased Approach

I     Clinical Center (summer 2019)
II    CHOP
III   NMDP sites (3-4)

All Sites will have prior experience 
with CART Cell therapy Prodigy



National and International Clinical Trial Support

• Facilitate efficient and effective support of domestic and 
international clinical research programs.

• Provide laboratory support and comprehensive 
regulatory, clinical trials management support services.

• Support ~400 clinical trials (phase 1-3) in 42 countries.

• Trials to combat HPV, Ebola, Zika and other diseases.

Conduct of international clinical trials presents distinct 

discovery opportunities and challenges

Beth Baseler and Clinical 

Monitoring Research Program 

Directorate (CMRPD)



Simultaneous Outbreaks

April 3: Death 

of index case

July 25: end of the 

outbreak

August 1: Official 

government 

statement 

May 8: Official 

government 

statement May 7:  EVD 

confirmation by 

qPCR

Community Deaths

July 31: EVD 

confirmation by qPCR

May

Béni 

2018

Bikoro 

2018

Two Ebola Outbreaks in One Year

Accrual to date of 371 of an expected total of 500 evaluable cases (125/arm). 



Evolution of the Response to the Ebola Outbreak in 
The Democratic Republic of the Congo (2018-2019)

2018 2019

Apr           May           Jun           Jul           Aug           Sep           Oct           Nov           Dec          Jan          Feb          Mar          Apr          May          June

Dec 20:  

Evacuated  non-

essential staff

Oct 10:  IRB 

approval

Oct 21: Leidos 

Biomed Team 

traveled to 

Kinshasa

Dec 24:  

Protocol V3 

approved –

added 4th arm

Mar 1:  

Suspended 

study at Katwa 

and Butembo

Nov 20:  

Initiated study 

at Beni 

Sep 13:  NIAID request 

to Leidos Biomed to 

officially begin support 

to DRC (TO43) 

Feb 8 & 15:  

Initiated study at 

Butemlanebo and 

Katwa 

May 8:  Official 

government 

statement on 

outbreak in Bikoro 

Aug 1:  Official 

Government 

statement on 

outbreak in Beni 

April 3:  Death 

of index case 

in Bikoro

July 25:  End 

of outbreak in 

Bikoro

Feb 24 & 27:  

Fires at Katwa 

and Butembo 

ETU

Feb 3:  Return 

of US staff to 

Kinshasa

April 1:  

Restarted 

study at 

Butembo

June 20:  Restart 

study at Katwa

Week of June 24:  

Initiate study at 

Mangina

Aug 28:

Protocol concept 

development 

initiated 



Case Study: Rapid Response to Ebola Outbreak 
in the Democratic Republic of Congo

Ebola Trial MCM RCT Protocol: Multicenter, multi-outbreak, randomized controlled 

safety and efficacy study of novel therapeutics for Ebola patients. 

This is a 1:1:1:1 randomization of enrolled patients to one of three different 

antibodies (Zmapp, mAb114, or REGN3470-3471-3479) or an anti-viral (GS-5734).

● Ebola outbreak in North Kivu, Democratic Republic of Congo, with 5 million residents already 
weakened by an armed conflict that spanned many years.

● There are formidable security challenges with terrorist threats and political instability from the 
first presidential election since 2001.  

● We were tasked with mounting a medical relief effort to launch this trial. This was done because 
of our record of a successful Ebola program in Liberia.

● Based on threat assessments, we urgently removed our team as directed by the Embassy.

● We worked with NIAID, WHO, UN, DRC, INRB, State Department and Leidos international security 
experts to redeploy our team with daily and electronic monitoring, electronic and rigorous safety 
measures. 



International Clinical Trials: 
Case Study from Zika Trial

Zika 705: Phase 2/2B Randomized trial to evaluate safety and efficacy of a Zika 
DNA vaccine in healthy adults and adolescents (17 sites: 3 USA, 4 Puerto Rico, 
and 10 Latin America). 

● Early accrual lagged. (Causes: multiple hurricanes, PI changes, delay in import 
licenses, track changing patterns of epidemic, variable familiarity with vaccine 
trials at different sites, and document translation). 
● Joint VRC-FNLCR working group was formed to rapidly change course.
● Streamlined protocol modifications and trained staff at different sites.
● Favored accrual to the most effective sites.
● Rapid response tailored to needs of each site (clinical, contractual and 
business operations).
● Robust accrual followed (final enrollment of 2,333 subjects).

There is a standing joint VRC-FNLCR committee to rapidly address concerns.



NIH /NIAID  Vaccine Research Center (VCR)
Development Cycle

David Lindsay

Pilot Plant



HIV
Influenza

Filovirus (Ebola, 

Marburg)
Flavivirus (West 

Nile, Zika)

Chikungunya, Equine 

Encephalitis Virus

Respiratory 

Syncytial Virus

Management of Diverse Projects Related to 
Vaccine Development and Manufacturing 



Breadth of Support at Frederick National Laboratory: 
Chief Science Officer

56% to extramural community

(via subcontracts and *procurement) * Includes NCI and other NIH Institutes.



Recruitment of Chief Science Officer: 
Leonard Freedman, PhD

Leonard Freedman, PhD

Undergraduate degree from Kalamazoo College 

Graduate degree from University of Rochester

Trained with Dr. Keith Yamamoto at UCSF

Nuclear receptor signaling expert

Recruited by Dr. Joan Massague to

Memorial Sloan-Kettering Cancer Center 

(tenured Member, Professor)

Received NIH MERIT award

Senior Editor of Molecular and Cellular Biology 

Executive Director at Merck 

Vice President at Wyeth

Vice Dean for Research at Jefferson Medical College, 

Professor of Biochemistry and Molecular Biology

Founding President, Global Biological Standards Institute



Laboratory Animal Sciences Program (LASP)

Recent High-Impact Publications

Gril et al., Nat Commun. 9:2705, 2018.

Singh et al., Cell Stem Cell. 23:252, 2018.

Szot et al.,  J Clin Invest. 128: 2927, 2018.

Yohe et al., Sci Transl Med..10:441, 2018.

Funding Source 

NCI Office of the Director 

Supports

NCI Intramural

Center for Cancer Research (CCR)

OD (Animal Health Monitoring)

Division of Cancer Epidemiology

and Genetics (DCEG)

NCI Extramural

NCI Division of Cancer Treatment

and Diagnosis (DCTD)

Division of Cancer Biology (DCB)

NIAID, NIAMS, FNLCR

Interagency Agreements

FDA, U.S. Army

cCRADAs

Animal Diagnostics 

Laboratory

& Genotyping

Core (ADL)

The ARTS 

Gnotobiotics

Facility (GF)

Mouse Modeling and

Cryopreservation

Core (MMC)

Animal Facility

and Colony

Management

Genome

Modification

Core (GMC)

Small Animal

Imaging Program

(SAIP)

Pathology / 

Histotechnology

Laboratory

(PHL)

NCI Repository

of Mice and miR

ES Cells  Animal Research

Technical

Support

(ARTS)

Center for Advanced 

Preclinical Research 

(CAPR)

LASP

Wang-Ting

Hsieh

Raj

Chari

Roackie

Awasthi

Simone

Difilippantonio

Lawrence 

Sternberg

Baktiar

Karim

Stephen 

Jones

Joseph

Kalen

Directorate 

Head
Zoe

Weaver Ohler

Serguei

Kozlov



Cancer Research Technology Program (CRTP)

Yaroslav

Tsybovsky

Tran, Kelly,

& Wu

Funding Sources

NCI Office of the Director

NCI Division of Cancer Treatment  

and Diagnosis (DCTD)

Center for Cancer Research (CCR)

Division of Cancer Epidemiology and 

Genetics (DCEG)

Center for Strategic Scientific 

Initiatives (CSSI)

NIAID Vaccine Research

Center (VRC)

Cores

Xia

Xu

Jane 

Jones

Thorkell

Andresson

Narayan

& De Val

Extramural Enabling

Laboratories

Scott 

McNeil 

Nanotechnology

Characterization

Laboratory

Bocik

& Saul

Antibody

Characterization 

Laboratory

CLIA Molecular

Diagnostics 

Laboratory

Gordon

Whiteley

Dwight

Nissley

Directorate

Head

Hormone 

Analysis (DCEG)

Electron 

Microscopy (VRC)

Protein 

Expression (CCR)

Protein 

Characterization (CCR)

Center for Molecular

Microscopy

Genomics (CCR)

NCI Cryo-EM Facility

Sriram Subramaniam

(Consultant)

Ulrich Baxa

Jana Ognjenovic 

(March 2019)

NCI RAS Initiative

Frank McCormick

(Consultant)

Dwight Nissley

Dom Esposito

Anna Maciag

Dhirendra Simanshu

Andy Stephen

Tommy Turbyville



Extramural

CNIO

Johns Hopkins

Lawrence Livermore 

Los Alamos National Laboratory

Lethality Network

MGH

NCI RAS Synthetic Lethality Network 

New York Structural Biology Center

Northwestern University

Oak Ridge National Laboratory

Oxford University, UK

UC Berkeley

University of Colorado

University of Florida

University of Illinois

UI-Chicago

University of Maryland

University of Michigan

University of Minnesota

University of New South Wales

University of Turku

University of Wyoming

UNC

UT-Health

Washington University

cCRADAs
The Beatson Institute, Cancer Research UK

Eli Lilly

Sanofi

Theras, Inc

UCSF

Weizmann Institute

Major Contributions

• Technology support for NCI Divisions 

• Distribution of RAS reference reagents

• Novel compounds and mechanisms for attacking RAS

• Characterization of nanoparticles for drug development

• Reference standard antibodies for extramural community

• User facility for collection of cryo-EM data 

Recent High Impact Publications

Arango D, et al, Cell, 2018

Kang Y, et al, Nature, 2018

Venkataraman A, et al, Nat Methods, 2018

Gao Y, et al, Science, 2019

CRTP Collaborations and 
Accomplishments

Intramural

NCI

NIAID 



National Cancer Institute National Cryo-EM Facility 
and Collaborating Institutions

Address gap between 
need for cryo-EM and 
access to this instrument. 

Opened in May 2017 with 
one Titan Krios 
microscope, with second 
added in Winter 2018.

Addition of third 
microscope in 2019 if 
demand grows.

Over 250 cancer-related 
projects from 32 
institutions. Feedback is 
very positive.

First publications in 
Nature, Nature 
Communications, PNAS, 
Nature Structural and 
Molecular Biology, and 
elsewhere.
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Leidos Biomedical Research and Hood College 
Cancer Science Symposium

Annual meeting: interdisciplinary topics in cancer science and cancer medicine

Hosted by Hood College and inaugural meeting is:

“Imaging Science in Cancer Biology” June 21-23, 2019

Distinguished Speakers (includes a keynote public lecture)

Organizing Committee
Ethan Dmitrovsky, M.D. (FNLCR)

Andrew Quong, Ph.D. (FNLCR)

Debbie Ricker, Ph.D. (Hood College)

Leonard Freedman, Ph.D. (FNLCR)

Advisory Committee
Sriram Subramanian, Ph.D. (UBC)

Frank McCormick, Ph.D. (UCSF)

Sara Hook, Ph.D. (NCI)

Valda Vinson, Ph.D. (Science)

Ines Chen, Ph.D. (Nature)

Jean-Charles Soria, M.D., Ph.D. (Medimmune)

Speakers
Cheryl Arrowsmith, PhD, University of Toronto

Ines Chen, PhD, Nature Structural & Molecular Biology 

Peter N. Devreotes, PhD, Johns Hopkins University  

Joe Gray, PhD, Oregon Health and Science University  

Angela Gronenborn, PhD, University of Pittsburgh  

Diane Lidke, PhD, University of New Mexico

Doug Lowy, MD, National Cancer Institute

Frank McCormick, PhD, University of California, San Francisco

Wei Min, PhD, Columbia University

Tom Misteli, PhD, National Cancer Institute

David Piwnica-Worms, MD, PhD, University of Texas, MD Anderson  

Helen Piwnica-Worms, PhD, University of Texas, MD Anderson  

Sriram Subramaniam, PhD, University of British Columbia

Valda Vinson, PhD, AAAS

Hao Wu, PhD, Harvard University



Hood College and Leidos Biomedical Research 
Imaging Science in Cancer Biology Meeting 

Keynote Lecture 
Providing the Benefits of Cancer Science to All Americans

Otis Brawley, M.D.
Bloomberg Distinguished Professor

Johns Hopkins University
Department of Oncology, School of Medicine

Department of Epidemiology, Bloomberg School of Public Health



Frederick National Laboratory Director’s 
Distinguished Lecture Series Upcoming Speakers

Jay Dunlap, Ph.D.
Chair and Professor, Molecular and 

Systems Biology

Professor, Biochemistry and Cell Biology

Dartmouth Geisel School of Medicine

Nancy Speck, Ph.D.
Chair and Professor

Department of Cell and Developmental Biology

Perelman School of Medicine

University of Pennsylvania



Basic Science Program (BSP)

Principal

Investigators Cores

Mary

Carrington

Directorate

Head

Funding Source

Center for Cancer Research

Natural Killer

Cell Gene

Regulation

Immunogenetic

Influence on

Human Disease

Hematopoietic
Stem Cell
Biology

Chromatin
Structure and

Function

Computational
and Theoretical

Biophysics

Genetic
Epidemiology of
Kidney Disease

Microbiome and 
Genetics Core

Steve

Anderson

Mary

Carrington

Jonathan

Keller

Ruth

Nussinov

Kathrin

Muegge

Cheryl

Winkler

Colm

O’Huigin



Basic Science Program (BSP) 
Collaborations

Intramural

NIAID
NIDDK

NCI

Extramural

Harvard

MIT
Oxford Univ.

Cambridge Univ.
Fred Hutchinson
Vanderbilt Univ.
Johns Hopkins

University Kansas
Karolinska Institute

Hebrew Univ. 
University of Colorado Denver

Ohio State University
Stanford University

Central South University, China
University of Illinois

University of Maryland
Cleveland Clinic

UCSF
Mount Sinai School of Medicine

cCRADAs

Fred Hutchinson
Univ. of Massachusetts

Major Contributions

• Investigator-initiated research

• Cohort development (disease, therapeutic, vaccine)

• NGS for HLA and KIR 

• Procurement for CCR Frederick and BSP

Recent High Impact Publications

Ramsuran V, et al. Science 359: 86, 2018.

Singh SK, et al. Cell Stem Cell 23: 252, 2018. 

Maiti A, et al. Nature Communication, 9:2460.2018. 



Biomedical Informatics and Data Science

CCR Genomics and

Bioinformatics Core

Structural

Biology

Data Services

App Support and

Quality Assurance

Jailwala

& Zhao

Collins

Menon

Alkis

Advanced Biomedical

Computational Science

Biomedical Applications

Development Center

CBIIT Technical and

Operational Support

Strategic and Data

Science Initiatives

Jack

Collins

Brent 

Coffey

Braulio

Cabral

Eric

Stahlberg

Resource Centers Cores

Eric

Stahlberg

Directorate

Head

Funding Source

NCI Center for Biomedical Informatics and

Information Technology (CBIIT)

NCI Center for Cancer

Research (CCR)

NCI Division of Cancer Epidemiology

and Genetics (DCEG)

NCI Division of Cancer Treatment

and Diagnosis (DCTD)

NCI Center for Strategic

Scientific Initiatives (CSSI)

National Institute of Allergy

and Infectious Diseases (NIAID)

U.S. Army

Data Exploration and

Systems Biology

Imaging and

Visualization

HPC and AI

Project

Management

NIAID

Bioinformatics

Mudunuri

Cachau 

& Liu

Zaki

Lack

Otridge

Accomplishments

Facilitated ATOM initiative

Facilitated DOE-NCI JDACS4C advanced computing collaboration.

Deep learning models for histopathology image and other analyses. 



synthesize

assay Efficacy

Safety

PK

design

simulate
In Silico

Empirical

ATOM Workflow

Accelerated Drug Discovery Concept
Vision of ATOM workflow in practice

Models of drug 

behavior in 

humans

active 

learning

Open source

models and 

generated data

Members use workflow for 

internal drug discovery

Commercialization 

by members for 

patient benefit

Patient-

specific data 

and samples



Initial Pilot Results: New Potent and Selective 
AURK B Compounds with Favorable Properties

Validation steps

- Comparison to held out, ground truth data

- Experimentally make and test top compounds

Multi-Parameter Optimization:



ATOM Technical Progress Snapshot

Data and modeling groundwork

PK and safety data-driven models

Novel hybrid model development

Active learning integrated loop

Knowledge gained will be placed in public domain

Accelerating Therapeutics 

for Opportunities in 

Medicine (ATOM)

Consortium: 

Public-Private partnership 

GSK, UCSF, FNLCR, and

Lawrence Livermore National Laboratory



AIDS and Cancer Virus Program (ACVP) 
Collaborations

Intramural
NIAID
NCI

Extramural
Boston Children’s

Beth Israel
Brigham and Women’s

Boston College
CHOP
Emory
Gilead

MD Anderson
Oregon Health

Population Council
Scripps Research Institute

Temple University
UC-Davis

UCSF
University of Melbourne

University of Miami
University of Nebraska 

UNC
University of Pennsylvania

UT-Health
University of Wisconsin

cCRADAs
Rockefeller University

UCSF
Gilead

Beth Israel Deaconess

Major Contributions
● Diagnostic tools 

● Facilitated HIV testing to secure blood supply

● Non-human primate models

● Innovative therapy

● Disseminated tools and reagents to the community

Recent High Impact Publications
Okoye Aa et al, Nature Medicine, 2018

Marshall VA, et al. PLoS Pathog, 2018

Struwe WB, et al, Cell Rep, 2018



Antiretroviral Therapy Begun Early After 
Infection Can Clear Initial HIV Infection 

• Antiretroviral drug therapy initiated 

at different times post-SIV infection 

of rhesus macaques.

• Outcome depended on timing of 

treatment initiation.

• Early treatment for ~ 2 years →

eventual decline or clearance of 

infection without recurrence after 

stopping treatment begun within 5 

days of initial infection.

• The window of opportunity to 

prevent full systemic AIDS virus 

infection may be longer than once 

thought with implications for 

treatment and prevention.

Dr. Jeff Lifson



How We Collaborate with the  
Extramural Community



Who Are Our Partners?

• The Frederick National Laboratory has 127 collaborating institutions

• Connect with us at Frederick.Cancer.gov/WorkWithUs

HIV
18% RAS

49%

Other Cancer
9%

HPV
9%

Nano
15%

https://frederick.cancer.gov/workwithus


Conclusions

● Reviewed the broad spectrum of scientific work at Frederick 

National Laboratory for Cancer Research.

● Discussed scope of work, operations and how we perform 

our work. 

● Cited case studies of examples of challenges faced and

strategies we used to address them.

● Emphasized our partnership with the NCI, other Institutes,  

government agencies and the extramural community. 


