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National Institutes
of Health

Established Sept 30, 2019

Collaborative Influenza Vaccine
Innovation Centers

- Influenza vaccines need to be updated frequently
- Influenza vaccine efficacy is low

Goal: To develop long-lasting, efficacious,
broadly-protective influenza vaccines
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Vaccine Centers

* lcahn School of Medicine at Mount Sinai, New York City

Pls: Florian Krammer, Ph.D. (at the Icahn School of Medicine at Mount Sinai),
Rafi Ahmed, Ph.D. (at Emory University) =
cahn School of Medicing

* Duke University, Durham, North Carolina at Mount Sinai
Pl: Michael Moody, M.D.

* University of Georgia, Athens
Pls: Ted Ross, Ph.D. (at the University of Georgia)

Stacey Schultz-Cherry, Ph.D. (at St. Jude Children’s Research Hospital)

University of
Maryland School of
Medicine, Baltimore

Vaccine Manufacturing and Toxicology Core

* Duke University, Durham, North Carolina

Principal Investigator: Matthew Johnson, Ph.D.

Digital Infuzion, Inc.

Duke University

Clinical Core University of

1 1 ] ] . G . ,A h
* University of Maryland School of Medicine, Baltimore s
PI: Kathleen Neuzil, M.D., M.P.H.

* Duke University, Durham, North Carolina
Pl: Emmanuel Walter, M.D., M.P.H.

Statistical, Data Management, and Coordination Center
* Digital Infuzion, Inc., Gaithersburg, Maryland

Principal Investigator: Stephan Bour, Ph.D.
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“ Closing the Valley of Death

Three Vaccine Research Manuf./ I)\?i/r?ical
Centers Toxicol. Core 4BNgrr¥

+ Statistical, Data Management, Coordination Center

. Basic Pre-
D|scover> Research > CIinicaI

Different candidates can
enter the pipeline at
different stages|
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nnnnnnnnnnn ion Centore Antigen design Basic virology

Clinical trials

Animal models
(+regulatory)

GMP (manufacturing B cell immunology
& quality control) ]
For better vaccines T cellimmunology
Assay develop. & * (Collaboration
Ll e EXChange Of Innate Immune responses

data & samples

Several vaccine platforms
including mRNA

Effector functions

Structural analysis Immune memory

Structural design Correlates Imprinting

of protection



CIVICs Vaccine Centers

Duke CIVIC Vaccine Sinai-Emory Multi-Institutional Center for Influenza Vaccine
Center (DCVC) CIVIC (SEM-CIVIC) Research for High-Risk Populations

>

B g

-
PI: Michael (Tony) Moody, MD PI: Florian Krammer, Co-PI: Rafi Ahmed, PhD PI: Ted Ross, PhD Co-Pl: Stacey Schultz-
Duke University PhD Emory University University of Cherry, PhD
Icahn School of Georgia (Prime) St. Jude Children’s
Medicine at Mt. Sinai Research Hospital

(Prime)




Broad Spectrum of Vaccine Approaches

Inactivated

Live attenuated
Recombinant protein
MRNA-LNP

DNA

Nanoparticles

Viral vectors
Microneedle patches

Antigens

Hemagglutinin (HA) -
full-length, head, stalk
Neuraminidase (NA)
Matrix (M)
Nucleoprotein (NP)
IAV/I1BV

B/T cell epitopes

Adjuvants

CpG1018 (Dynavax)
R-DOTAP (PDS)
TRAC478 (Inimmune)
BECC-438/470 (UMD)
Sepivac SWE (VFI)
Nanovax (Blue Willow)

Alhydroxyquim
(Virovax)




Immunological Studies

* Evaluating pre-existing immunity in human cohorts

* Characterizing systemic and mucosal immune responses to
candidate influenza vaccines
* Antibody binding and neutralization
B cell analysis
Local and systemic T cell responses
B cell and T cell repertoire analysis
Cytokine/chemokine profiling

* Omics studies

e Structural studies




Diverse Preclinical Models

¢ Pre-immune models

* At-risk models: newborn, e | L
infant, aged, pregnant, obese, i) i \ TR
diabetic

* SPF and “dirty” mice
* FcR transgenic mice




CIVICs Vaccine Manufacturing and Toxicology Core

 Vaccine manufacturing, formulation, and
delivery

* Process development, cGMP manufacturing,
fill/finish, release and stability testing

* Pre-GMP feasibility studies

° Ce”'lme development Thomas Denny, MSc, MPhil

° |ND_enab|ing GLP toxicology StUdieS Duke Human Vaccine Institute

Duke University School of Medicine

13 CIVICs | Collaborative Influenza Vaccine Innovation Centers




CIVICs Clinical Cores

* Phase 1 and Phase 2 clinical
trials in healthy adults and at-
risk populations

* Influenza human challenge A\ -

stu d €S Emmanuel (Chip) Walter, Kathy Neuzil, MD

=
il UNIVERSITY of MARYLAND)
ad SCHOOL OF MEDICINE

L
Imperial College e S Lrverss
THE af New York y
London UNIVERSITY VANDERBILT
OF lowa UNIVERSITY

* Clinical sample repository




Statistical, Data Management, and
Coordination Center (SDMCC)

* Data management and analysis
* Data and resource sharing
* Statistical design and analysis

* Program coordination

« Communication and outreach Stephan Bour, PhD

di glir]t al |
Infuzion

‘3 : Emmes

CCCCCCCCCC

* Training and support




LD CIVICs  Anexample of basic research
i/ s using materials from clinical trials

Chimeric HAs - in clinical trials

ARTICLES

namrtai .
https:/doi.org/10.1038/541591-020-1118-7 medaicine

A chimeric hemagglutinin-based universal
influenza virus vaccine approach induces broad
and long-lasting immunity in a randomized,
placebo-controlled phase I trial

Raffael Nachbagauer®'', Jodi Feser?, Abdollah Naficy?, David |. Bernstein®*, Jeffrey Guptill®,
Emmanuel B. Walter>¢, Franceso Berlanda-Scorza?'¢, Daniel Stadlbauer®’, Patrick C. Wilson©®78,
Teresa Aydillo™®, Mohammad Amin Behzadi', Disha Bhavsar ©', Carly Bliss', Christina Capuano’,

Juan Manuel Carreiio', Veronika Chromikova', Carine Claeys'", Lynda Coughlan®', Alec W. Freyn®'",
Christopher Gast?, Andres Javier', Kaijun Jiang', Chiara Mariottini', Meagan McMahon',

Monica McNeal?*#, Alicia Solérzano'*8, Shirin Strohmeier*'?, Weina Sun’, Marie Van der Wielen™,
Bruce L. Innis?, Adolfo Garcia-Sastre ®'93* Peter Palese ©'3" and Florian Krammer®'®

toat
- Different HAs heads Yot

- Identical HA stems "
- Increased amounts of antibodies < " =% [ =[]

< v
to conserved epitopes in the HA stalk <V ol £

Pre-existing cH8/1N1 cH5/1N1
H1 immunity vaccination vaccination

16
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H8

H5




Multitude of expertise and highly collaborative

Access to:

different research groups
different assays

different platforms

different facilities

different samples including samples from clinical trials
State-of-the-art facilities

17



CIVICs funding
(1) Base funding

(2) Options (NIH programmatic needs)
(3) Options (flexible)

New concepts

New vaccine candidates
New platforms

New collaborations

Open to everyone (to leverage knowledge in virology
and vaccine development)

18



National Institutes
of Health

. CEIRR

CENTERS OF EXCELLENCE FOR Home Centers News ™  Resources Vv Pilot Program Login

INFLUENZA RESEARCH AND
RESPONSE

A NIAID funded international research network created to study influenza and combat influenza outbreaks.

523
Centers of Excellence for Influenza Research and Response (CEIRR) A{’\—\
2/

About CEIRR The CEIRR Centers

The Centers of Excellence for Influenza Research and Response A network of comprehensive flu science worldwide.
(CEIRR) Network is a multidisciplinary and collaborative research
network funded by the

Athens, GA New York City, NY Atlanta, GA Baltimore, MD
to study the natural history, transmission, and ’
pathogenesis of influenza and provide an international research Center for Influenza Center for Research Emory University Johns Hopkins CEIRR
inf dd infl break Disease and on Influenza
infrastructure to address influenza outbreaks. Emergence Research Pathogenesis and
Transmission

CEIRR Centers conduct studies both in the United States and abroad
to study key influenza research areas and provide pandemic response. Visit CIDER Page Visit CRIPT Page Visit Emory-CEIRR Page Visit JH-CEIRR Page
Centers undertake projects that aim to better understand the immune
response to influenza vaccination and infection and identify which

immunological factors can determine disease severity. Surveillance Memphis TN

projects investigate how influenza viruses infect, evolve, and transmit Phlletia. Py — lrsiuns, WD
in both human and animal infections. Each Center has prepared University of Rgs:arech Hlosrpi:asl Influenza Data
studies that can be rapidly launched as part of emergency research Pennsylvania zrocessu}g apd
responses to outbreaks of influenza and other emerging viral Cznmtr:rumcatlon
pathogens. Although CEIRR is primarily focused on influenza, the » Visit SICEIRR Page -
network also studies SARS-CoV-2, the virus that causes COVID-19, as Visit Penn-CEIRR Page D Visit DPCC Page

well as other emerging viruses of pandemic potential.

19
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