Flu immunology for the non-immunologist

Dr Oanh Nguyen
Professor Katherine Kedzierska

Department of Microbiology and Immunology
University of Melbourne
At Peter Doherty Institute for Infection and Immunity

D'
THE UNIVERSITY OF

MELBOURNE




Immune response to influenza virus
infection

Number

Days



Immune protection against influenza virus infection
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CD8* T cells kill virally-infected cells
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CD8* T cells recognize peptides presented by MHC-I
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CD8*T cells provide broad immunity
against influenza viruses

«Seasonal annual epidemics
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CD8*T cells provide broad immunity against |IAVs

Primary infection with seasonal strain Challenge with a novel strain (pandemic potential)
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In the absence of pre-existing antibodies, memory T cells can provide
heterologous immunity and reduce the severity of influenza disease

McMichael A et al, NEJM 1983; Epstein SL, JID 2006; Kreijtz JH et al, JVI 2008; Lee et al, JCI 2008
Wilkinson et al, Nat Med 2011; Sridhar et al, Nat Med 2013; Wang Z et al, Nat Comm 2015;

Infected respiratory epithelial cell
Kelso A; Nat Med 2012




A novel influenza strain capable of infecting humans:
A/H7N9

* April 1stWHO compiled a report that during Feb-Mar 2013 China’s CDC reported
three fatal human infections with a novel avian-origin reassortant A(H7N9)
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CONCERNS:
1) Lack of neutralizing Abs

: ; s
2) Natural reservoir for the virus, but mild dlsease in birds
3) Possibility to acquire human-human transmission

—->->needto understand and control A/H7N9




Shanghai Public Health Clinical Centre

-> a first class teaching and research infectious diseases hospital
affiliated to Fudan University
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Ex-vivo functional assessment of the cellular immunity
against H7N9 influenza virus
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Measure CD8+ T cell response
by flow cytometry



Rapid

R1

Recovered
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Number of IFNy+ cells in 1x106 PBMC

recovery is associated with early CD8* T cell responses
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Study Aim

*To dissect cross-strain protective CD&8* T cell
iImmunity across distinct influenza strains and

different HLAs/ethnicities
|ldentification of novel epitopes (IAV & IBV)

—>->bdentify novel influenza CD8* T cell epitopes for universalimmunity



Detecting antigen-specific CD8* T cell responses in

Expansion of antigen-specific memory CD8* T cells

@ @ + peptide —
‘ @@ %@@ + vi:trjs {:} g @@@
il LIV ) {-
Cells @ Q 9-12 days @@Q

Cytokine measurement (ICS)
CD107a (degranulation)

‘lFNv 4 No peptide +peptide
*INF 10.41 0.01 | §0.84 11.67
B V13T : .
o T cell responses measured
X cytokine
032




CD8*T cell responses to IAV are well characterized

—->->1%potential CD8* T cell epitopes
restricted by 24 different HLA alleles

Immunomic Analysis of the Repertoire of T-Cell Specificities for
Influenza A Virus in Humans" 7}

Erika Assarsson,! Huynh-Hoa Bui,' John Sidney,! Qing Zhang,' Jean Glenn,' Carla Oseroff,’
Innocent N. Mbawuike,? Jeff Alexander,® Mark J. Newman,® Howard Grey,' and Alessandro Sette'*

Nucleoprotein of influenza Avirus is a major target
of immunodominant CD8F T-cell responses

Emma Grant!->, Chao Wu2-3, Kok-Fei Chan?, Sidonia Eckle!, Mandvi Bharadwaj!, Quan Ming Zou?,
Katherine Kedzierska! and Weisan Chen?3#

Identification of broad binding class  HLA supertype epitopes to provide
universal coverage of influenzaAvirus

Jeff Alexander **, Pamuk Bilsel ?, Marie-France del Guercio ?, Aleksandra Marinkovic-Petrovic 2,
Scott Southwood ¢, Stephani Stewart ?, Glenn Ishioka ¢, Maya F. Kotturi °, Jason Botten ¢, John Sidney ®, Mark Newman ¢,

Alessandro Sette °




Identification of peptides conserved across |IAV, IBV and ICV

Marios
Koutsakos

with Sneha Sant, Dr. Dhanasekaran Vijaykrishna and Don Teng Koutsakos M et al, in press
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A2/PB1,45.424: @ promising vaccine target

»> Universally conserved in all influenzaviruses
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CD8*T cell cross-reactivity across IAV, IBV and ICV
in HLA-A*02:01* humans
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Koutsakos M et al, in press



Identification of novel HLA-I epitopes for influenza: mass spectrometry
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Discovery of new epitopes targeted by CD8* T cells
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Designing a flu vaccine that does not require annual reformulation
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Current advances and hurdles for T cell-based vaccines

« CDB8*T cell epitopes from this study would cover ~3.5 billion people (HLA-A2+ population)
« Certain ethnic groups would not be covered

» Broadly cross-reactive epitopes can be derived from the highly-variable surface glycoproteins
* not only from highly conserved internal proteins

* Novel vaccine formulations are needed to boost CD8* T cells against influenzaviruses
* Provide longer protection beyond 1 year
« Broad immunity against antigenically diverse strains

* |Immune correlates of protection required for universal protection is still not answered
« Combination of T cells and B cells?
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