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The continuing threat of H5N1 and HIN2 influenza viruses
Robert G Webster PhD
St Jude Children’s Research Hospital
Department of Infectious Diseases
Division of Virology
262 Danny Thomas Place
Memphis, TN 38105-3678

The highly pathogenic H5N1 avian influenza virus has spread to over 63 countries in
Eurasia and continues to evolve. Multiple clades and subclades continue to emerge in the
regions where the highly pathogenic H5N1 viruses have become endemic including Egypt,
Bangladesh, Indonesia and Southeast Asia. The H5N1 viruses of particular concern are the clade
2.3.2.1 that has been isolated from wild birds in multiple regions of Eurasia. While the highly
pathogenic H5N1 viruses that arose over a decade ago in Southern China have, to date infected
620 persons and killed 367 the virus has not acquired the ability to spread consistently from
human to human. The identification of specific mutations in the hemagglutinin of highly
pathogenic H5N1 virus independently by the Kawaoka and Fouchier groups alerts us to the
potential of human to human transmission. The upsurge of human cases in Cambodia in 2013 is
of concern.

The other avian influenza virus of particular concern is HON2 for this virus has acquired
‘mammalian-like’ characteristics and is widespread in the domestic commercial poultry
industries across much of Eurasia. From time to time the HIN2 viruses spread to humans and
caused mild infections. The HIN2 viruses are also continuing to evolve and the interplay
between H5N1 and HIN2 in masking infection of the highly pathogenic H5N1 is of continuing

concern.
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Rapid generation of human-like neutralizing monoclonal antibodies in urgent preparedness
for influenza pandemics and virulent infectious diseases

Prof. Ling Chen
State Key Lab of Respiratory Disease, Guangzhou, China
190 Kaiyuan Avenue, Guangzhou Science City, Guangzhou, China

The outbreaks of infectious diseases such as H5SN1 and H1N1 influenza viruses have been
associated with significant mortality and morbidity in humans. Neutralizing antibodies from
people who have recovered from an infection have been shown to confer therapeutic
protection to people infected with the same pathogen. However, survivors may not always be
available to provide antibodies in the form of plasma or for cloning monoclonal antibodies
(mAbs) during an outbreak. Since the genome and the immunoglobulin genes of rhesus
macaque share great homology with that of human’s, we carried out a study to address if
neutralizing mAbs of highly homologous to human (human-like) against a pathogen could be
readily generated without the use of human subjects. Using H5N1 influenza virus as a model,
we first immunized rhesus macaques with recombinant adenoviruses carrying a synthetic gene
encoding target antigen hemagglutinin (HA). Following a quick screening of an antibody phage
display library derived from B cells of immunized monkeys, we cloned selected macaque
immunoglobulin heavy chain and light chain variable regions into the human IgG constant
region which achieved over 97% human homology in the resulting human-macaque chimeric
antibody. Selected mAbs showed potent neutralizing activities against three clades (0, 1, 2) of
H5N1 influenza viruses tested, via mechanisms of either blocking receptor binding or inhibiting
post-attachment process. Mice can be effectively protected by mAbs administered even up to
3 days after lethal infection with H5N1 influenza virus A/Vietnam/1194/04. In particular, mAb
4E6 demonstrated sub-picomolar binding affinity to HA and superior in vivo protection efficacy
without the loss of body weight and lung damage and even without detectable live virus in the
lungs. Our work demonstrated an option to generate high affinity and high potency neutralizing
mAbs for potential human application in urgent preparedness against outbreaks of new
influenza or other virulent infectious diseases. Further analysis on 4E6 for its potent and cross-
clade neutralization on more H5N1 viruses may provide new information to generate more
potent and broadly neutralizing antibodies to H5N1 influenza viruses.




Epidemiology of influenza in Lebanon

Reiko Saito", Hassan Zaraket?, Clyde Dapatl’, Hiroki Kondo, Isolde C. Dapatl), Kousuke Saitol),
Ghassan DbaiboS), Carelle Tabet®, Mireille Lteif”, and Hiroshi Suzuki?

1) Department of Public Health, Niigata University

2) Division of Virology, Department of Infectious Diseases, St Jude Children’s Research Hospital,
Memphis, TN, USA

3) Division of Pediatric Infectious Diseases, Department of Pediatrics and Adolescent Medicine,
American University of Beirut, Lebanon

4) School of Nursing, Niigata Seiryo University, Niigata, Japan

Epidemiology of influenza in Middle East is limited. In this ongoing project, we have
conducted surveillance of influenza viruses in Lebanon from 2008-2012. Nasopharyngeal swabs
were collected from influenza-like-iliness (ILl) patients at the Infectious Diseases outpatient
clinic at the American University of Beirut in Beirut, Lebanon. Samples were screened by
diagnostic kits and identified by virus isolation and hemagglutination-inhibition test at Niigata
University, Niigata, Japan. Isolates were characterized by cycling probe real-time PCR, drug
susceptibility assay, sequencing and phylogenetic analysis.

A total of 510 samples were collected during the five-year study period. Of these, 119
isolates were obtained with 104 type A and 15 type B. Influenza activity peaked mainly in
January and February except in 2009 when A(H1IN1)pdmO9 circulated in the community in June
and October- November.

All three seasonal A(H1N1) strains collected in 2008-2009 had the H275Y mutation in
NA. In 2009, circulating strains were replaced with A(H1N1)pdm09 viruses, and remained as the
main circulating strains in 2010-2011 and was still detected in 2011-2012 albeit at smaller
proportion. A(H3N2) viruses co-circulated and became predominant in 2011-2012.

Influenza B viruses were detected with type A viruses in 2008-2009 and 2010-2011.
One type B was in Victoria-lineage and the rest of three were in Yamagata-lineage in 2008-
2009. In 2010-2011, all ten type B viruses belonged to Victoria-lineage.

Continuous surveillance in Lebanon is important to clarify influenza activity in the
Middle East and to understand the dynamics of influenza outbreaks between Europe and Asia.
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The N-terminal fragment of influenza A virus (H5N1} PB2 subunit strongly inhibits its RNA-
dependent RNA polymerase

Takahito Kashiwagi, Koyu Hara, Yoko Nakazono, Yusaku Uemura, Yoshihiro imamura, Nobuyuki
Hamada and Hiroshi Watanabe

Division of Infectious Diseases, Department of Infectious Medicine, Kurume University School of
Medicine, Kurume, Japan

Introduction: Influenza A virus has an eight segmented RNA-genome which causes a genetic
reassortment to generate newly pandemic influenza A viruses. Mathematically, 256 (= 28) types
of new influenza viruses can be generated when eight genomes derived from two different
influenza strains merge into one viral particle in the host animals. On the other hand, the
reassortment of influenza virus is strongly restricted has been shown by several reports.
Recently we also showed that H5SN1 PB2 subunit severely impaired both HIN1 and H3N2 RNP
activities, might play an important role for the restriction of the genomic reassortant. Thus
inhibition of RNP activity and reassortment may be a unique target for the next drag.

Materials and Methods: In this report, we have extended a previous result that the H5N1 PB2
subunit severely impaired the RNP activity, and applied the PB2 subunit as a competitor against
influenza RNA polymerase. To investigate the competitive effect of the PB2 subunit against to
the influenza RNP, we have performed RNP reconstitution assay in 293T cell with/without
inhibitors, and measured its RNP activity by luciferase reporter assay.

Results and Discussion: N-terminal H5N1 PB2 subunit competitively inhibited the RNP activity.
Moreover we have determined the important amino acid on the PB2 subunit for the strongly
inhibitory effect. Our results suggested that the N-terminal fragment of HSN1 PB2 subunit
becomes a new agent as an inhibitor, because of the different mechanisms of the drug from NA
inhibitors. We propose that we must have various ways to fight the threat infectious deceases
such as influenza virus, and continue this kind of research to accumulate the fundamental data.
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