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Vienna Vaccines is an independent non-profit organization de-
voted to building worldwide vaccine networks.

Through the Semmering Symposium, held every second
year, the organization has succeeded in establishing an inter-
active forum for leaders within the vaccine arena.

Vienna Vaccines is entirely funded by sponsorship and the
registration fees for the symposia.




Alexander VON GABAIN

Vienna Vaccines,
Chairman

Vienna Vaccines is delighted to welcome all participants and
contributors to the 5th Semmering Vaccine Symposium in
the wonderful historical health spa resort of the City of Baden
in the outskirts of Vienna. The special character of the Sem-
mering Vaccine Symposia arises from its mission to network
leaders in basic research, vaccine industries, financial institu-
tions and public or private institutions engaged in the vac-
cine area. The public outreach of this symposium series is
increased by discussion of social, political and economical
implications of vaccine development, alongside aspects of
research and development. The symposia invite specialized
and general journalists and interested laymen to participate
in this discourse. The Semmering Vaccine Symposia thus
weighs the need for vaccines as pillars of present day and
future public health against their social and political accept-
ance and their economic feasibility.

5TH SEMMERING VACCINE SYMPOSIUM 2011

Ulelcome

The special format of this meeting ensures that results and
interpretations presented by invited experts are challenged
and discussed by a panel of similarly qualified colleagues.
With this procedure we hope to stimulate an intensive debate
that will include all meeting participants and thereby to inten-
sify our effort to provide open questions with a maximal input
from all vaccine-related areas.

My deep gratitude goes to all the financial sponsors and sup-
porters, particularly in a time when resources are extremely
restricted. | also would like to thank the SAB members, espe-
cially my long-term University colleague and friend, Prof. Tho-
mas Decker. | am indebted to the Symposium management,
Anna Bolin and Barbara Strutz-Grell, for their extremely com-
petent and professional organisation of the current Symposi-
um and their devoted team, Johannes Fuchs, Vera Schwartz,
Martina Thyringer, Lina von Obernitz and Nina Waibel.
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THURSDAY, APRIL 28

OPENING AND KEY NOTE LECTURE

15.00-15.40

Alexander VON GABAIN ~ Welcome address
Martin SCHUURMANS EIT: Create ecosystems that nurture new business creation for Europe

15.40-16:00 Coffee break

SESSION |: BADLY NEEDED NOVEL VACCINES, CHAIR: ALEXANDER VON GABAIN

16:00-16:20 Franz Xaver HEINZ Flaviviruses

16:20-16:40 Ginamarie FOGLIA C difficile
Peter

16:40-17:00 LAWATT ANDERSEN TB program

17:00-17:20 Wayne C. KOFF Challenges and opportunities in HIV vaccine development
CHALLENGE PANEL

17:20-18:00 Michael PLEIDERER | Andrew BAUM
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18:00-19:00 Opening poster session and aperitifs

19:00 Dinner
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09:30-09:50 Georg STINGL Different DCs - different functions
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15:30-15:50 Veit HORNUNG Role of the inflammasome in adjuvanticity

15:50-16:10 Claire-Ann SIEGRIST Neonatal immunization: which challenges for novel vaccines?
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IN THE FOOTSTEPS OF THE THIRD MAN — A CINEMATIC AND MUSICAL JOURNEY THROUGH VIENNA
Rare and unusual filmic views of Vienna — presented by Michael Loebenstein
18:30-19:15 Famous Viennese zithermusic live and authentic in style — played by Cornelia

DINNER
19:30 Buffet with traditional Austrian food and live-cooking of “Kaiserschmarren” (Austrian dessert)
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CHAIR: MARIA ELENA BOTTAZZI
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16:20-16:40 Karl-Josef “Kajo” KALLEN Messenger RNA-based vaccines: a new approach to immunization
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In memoriam diirg Tschopp

Jiirg TSCHOPP +

University of Lausanne,
Lausanne, Switzerland

“Our death is not an end if we can live on in our children and the younger generation.
For they are us, our bodies are only wilted leaves on the tree of life.”

~Albert Einstein

The organizers deeply regret the loss of Jurg Tschopp who sadly passed away
on March 22, 2011. He will be dearly missed in the scientific community, but the
overwhelming impact of his work will remain.

Jiirg Tschopp received his PhD in biophysics at the University of Basel in 1979. He
then joined the group of Miiller-Eberhard at the Scripps Clinic in La Jolla.

In 1982, he was appointed assistant professor at the Department of Biochemistry
of the University of Lausanne, where he was promoted to the rank of full profes-
sor in 1989.

Since 2003 he was deputy-director of the Department of Biochemistry. His recent
research focused on signaling pathways that control apoptosis and innate immunity.
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THE SPEAKER

ABSTRACT

Martin SCHUURMANS

Chairman Governing Board of
the EIT — European Institute
of Innovation and Technology

OPENING SESSION

EIT: Create ecosystems that nurture
new business creation for Europe

Dr. Schuurmans (1946, PhD TU/
Eindhoven in 1971) spent the first

20 years of his professional life as a
scientist. He joined Philips in 1968 to
later become the head of experimental
and theoretical physics in the Philips
Research Laboratories, Eindhoven,
Netherlands. He was professor of Sol-
id State Physics at TU/Delft between
1985-1991.

In 1991 he went into Research and
Innovation management. 1991-1994
he headed the solid state research

at Philips Laboratories in Briarcliff,

NY, USA. 1995-2000 he was Chair-
man of the Philips Research Labora-
tory in Eindhoven and Vice-Chairman
of Philips Research world-wide. He has
helped prepare the High Tech Campus

of Eindhoven promoting open innova-
tion and he has established the Philips
Research Laboratory in Shanghai,
China. From 2000-2002 he was CEOQ
of the global Philips Industrial Technol-
ogy Centre.

From 2002 until retirement from
Philips in 2005 he was a member of
the board of Philips Health Care (Bos-
ton, USA) responsible for Innovation
and Industry and has established the
Philips-Neusoft JV for Medical Equip-
ment in Shenyang, China.

In 2005 he has founded the Sino-Dutch
Biomedical School of Information En-
gineering (BMIE) in Shenyang, China;
2006/7 he lived in China and was
BMIE's dean. As of 2008 he is chair-
man of EIT.

World-wide the race is on to create eco-systems that nur-
ture the next superstar company (nytimes.com/dealbook).
In such a place public and private enterprise heavily overlap.
Europe has chosen to develop EIT, the European Institute of
Innovation and Technology, for that purpose. EIT's knowledge
innovation communities consist of networks of eco-systems
(co-location centers) where excellent education, research
and business activities are in close proximity.

THURSDAY, APRIL 28, 2011, 15:00-15:40

This should foster innovation in terms of new products and
services for existing companies, new business creation and
new company creation and lead to entrepreneurially devel
oped people. EIT added value and challenges will be de-
scribed.
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THE SPEAKER

ABSTRACT

Franz Xaver HEINZ

University of Vienna,
Institute of Virology,
Vienna, Austria

Franz X. Heinz was born in 1949 and
did his PhD in Virology at the Univer-
sity of Vienna. Early in his scientific
career, he designed new technolo-
gies for the development of a highly
purified vaccine against tick-borne
encephalitis virus that is now in wide-
spread use in Europe. From 1987 to
1993 Franz X. Heinz was a member of
the WHO steering committee for the
development of dengue and Japanese
encephalitis vaccines and from 1989
to 1996 he was a Guest Professor

of Virology at the University of Graz.
In 1999 he became Full Professor of
Virology at the Medical University of
Vienna and since 2004 he is the di-

SESSION |

Flaviviruses

rector of the Department of Virology,
Medical University of Vienna. Currently
Franz X. Heinz is a member of the Na-
tional Academy of Germany and a core
member of the European Academy

of Microbiology, as well as a member
of the scientific boards of the Robert-
Koch institute in Berlin, the Bernhard
Nocht Institute for Tropical Medicine

in Hamburg, and the Vienna-based
biopharmaceutical company Intercell.
His major research achievements and
interests are in the area of flaviviruses,
including vaccine development, mo-
lecular antigenic structure, molecular
mechanisms of virus entry and viral
epidemiology.

Flaviviruses have a significant impact as human disease
agents in different parts of the world and the potential of
emerging in previously non-endemic regions. The most im-
portant human pathogenic flaviviruses are yellow fever virus,
dengue virus (serotypes 1 to 4), Japanese encephalitis virus,
West Nile virus, and tick-borne encephalitis virus. Effective
human vaccines are in use for the prophylaxis of Yellow fever
(live attenuated), Japanese encephalitis (live attenuated and
inactivated whole virus), and tick-borne encephalitis (inacti-
vated whole virus). Although dengue is the most important
flavivirus with respect to global disease incidence, the use of
vaccines has so far been hampered by the potential risk of im-
mune enhancement, proposed to be responsible for a higher
frequency of severe forms of disease (dengue hemorrhagic
fever and dengue shock syndrome) in secondary infections
with different dengue virus serotypes and in children born
to seropositive mothers. Currently, several kinds of dengue
vaccines have reached an advanced stage of development,
including live attenuated, whole inactivated virus and subunit
vaccines. For avoiding the risk of immune-enhancement, all

THURSDAY, APRIL 28, 2011, 16:00-16:20

of these approaches aim at the simultaneous induction of a
solid protective immunity against each of the four dengue
virus serotypes.

Structurally, flaviviruses are among the best-studied envel-
oped viruses. The structure of the most important immuno-
gen, the envelope protein E, has been determined to atomic
resolution by X-ray crystallography, and the architecture of
virus particles has been resolved by cryo-electron micros-
copy. Through the combination of structural and immunologi-
cal investigations, we have gained a detailed understanding
of the effects of antibody-binding to the virus and its differ-
ent antigenic subsets. This includes the definition of virus
neutralization and antibody-mediated enhancement (ADE) of
infectivity at a molecular level. The latter phenomenon is of
special relevance for dengue vaccines, since it has been pro-
posed to play an important role in the immunopathology of
severe forms of dengue virus infections. The current picture
of the molecular antigenic structure of flaviviruses will be pre-
sented in the context of its biological significance for vaccine
development.
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THE SPEAKER

ABSTRACT

Ginamarie FOGLIA

Sanofi Pasteur, Inc.
Swiftwater, USA

Ginamarie Foglia, DO, MPH, FACP is a
Director of Clinical Development at Sa-
nofi Pasteur Inc., and a board-certified

internist and infectious disease special-

ist, medical epidemiologist, and asso-
ciate professor. Dr. Foglia received her
doctoral degree from the University of
Medicine and Dentistry of New Jersey
and her Masters of Public Health from
Yale University, and completed an In-
fectious Disease/Public Health Fellow-
ship at the Centers for Disease Control
and Prevention in Georgia.

Prior to joining Sanofi Pasteur, Dr.
Foglia was the Medical Director of In-
fectious Disease Consulting and Infec-
tion Control at Pocono Medical Center
in Pennsylvania. She also served with
the United States Army Medical Corps
from 2000-2005, attaining the rank
of Lieutenant Colonel. During her mili-

SESSION |

C. difficile

tary service, Dr. Foglia initially worked
as Principal Investigator at the Walter
Reed Army Institute of Research and
Associate Professor at the Uniformed
Services University of Health Sciences
in Maryland. From 2002-2005 she
was based in Kenya, where she led the
U.S. Military HIV/AIDS program, jointly
sponsored by the National Institutes of
Health and the Department of Defense
(DoD), conducting vaccine research,
international surveillance, and infra-
structure development. During this
period, she was also appointed as the
DoD representative for the Presiden-
tial Emergency Plan for AIDS relief in
Kenya, and served as advisor to the
Kenyan Ministry of Health and the US
Embassy. Dr. Foglia has published sev-
eral manuscripts and has presented at
many international conferences.

Clostridium difficile has become the most frequent hospital-
acquired infection in the North America and the EU. However,
active surveillance is currently patchy and the disease bur-
den remains under-reported and under-estimated, although
C.difficile associated diarrhea (CDI) is clearly present world-
wide and disease awareness is increasing. In the US, EU, and
CAN, CDlis no longer just a nosocomial disease and also has
been reported with increasing frequency in the community.
The emergence and spread of hypervirulent strains (such as
BI/NAP1,/027) has increased morbidity and mortality associ-
ated with CDI. Current treatment options are sub-optimal. Of
the patients treated for CDI, 20% relapse and 65% of those

THURSDAY, APRIL 28, 2011, 16:20-16:40

experiencing a second relapse go on to become chronic
cases. However, there is an association between increased
serum levels of IgG antibody against toxin A and asympto-
matic carriage of C. difficile. Phase | data for sanofi pasteur’s
C. difficile vaccine candidate - which is being developed for
the prevention of primary disease - showed an immune re-
sponse above the threshold associated with protection. The
target population are adults at risk of CDI, such as adults
with planned hospitalization, long-term care/nursing home
residents, adults with co-morbidities requiring frequent and/
or prolonged antibiotic use.
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THE SPEAKER

ABSTRACT

Peter Lawaett ANDERSEN

Statens Serum Institut,
Copenhagen, Denmark

Prof. Peter Lawaetz Andersen is Vice
President of Vaccine Research and
Development at Statens Serum Institut
(SSI). Prior to this he was director of
Infectious Disease Immunology (1997-
2002) and the Tuberculosis Research
Unit (1991-1997) both at SSI. Prof. An-
dersen has since 2006 been Adjunct
Professor at Copenhagen University.

In his current position at the SSI, he is
responsible for the overall coordination
of vaccine research and development,
covering activities from early research
and to clinical development.

Prof. Andersen’s research has been fo-
cused on the identification and charac-
terisation of antigens, immune mecha-
nisms and vaccine delivery systems
that mediate protection against various
pathogens and his main scientific inter-
est has been immunity to intracellular
pathogens such as Mycobacterium
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tuberculosis and Clamydia trachoma-
tis. Prof. Andersen has pioneered work
both on novel diagnostic assays (the
IGRA assays), novel TB vaccines (H1/
H4/H56) and the CAF series of lipo-
somal adjuvants.

Prof. Andersen is the coordinator of
several multidisciplinary research con-
sortia including the international Center
for Nano-Vaccines and the Gates
Grand Challenge 12 Consortium. He
has served on a number of commit-
tees to advise and co-ordinate strate-
gies for vaccine and diagnostic devel-
opment and has organized and chaired
numerous international meetings. Prof.
Andersen has more than 250 publi-
cations, within the field of infection,
immunity and vaccine research in peer-
reviewed journals and is the inventor of
more than 20 novel patents within the
vaccine field.

The leading novel TB vaccines in clinical trials are all de-
signed as prophylactic vaccines for pre-infection adminis-
tration and are either based on purified antigen in adjuvant
or delivered in viral vectors systems such as Adenovirus or
MVA. One promising approach has been to combine selected
molecules into polyprotein antigens with improved immuno-
genicity and efficacy. Two antigens from the ESX family of
important T cell antigens (ESAT6 and TB10.4) have been
fused to the Ag85B antigen and form the basis for the H1
and H4 molecule. These molecules administered in the adju-
vant IC31 or CAFO1 are now in clinical trials and the first data
on safety and immunogenicity are very promising with very
robust and long lived T cell responses. Subunit vaccines can
be used to boost BCG immunity either administered together
(Tandem administration), shortly after BCG (early boost) or
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in adolescence when BCG immunity starts to wane (Late
boost). A late BCG boost would frequently be administrated
postexposure to latently infected individuals. To address this
complication we have developed a multistage vaccine strate-
gy designed to prevent the reactivation of latent TB by either
pre- or post-exposure administration. We have combined the
early secreted antigens Ag85B and ESAT6 with the Rv2660c
latency-associated antigen. Rv2660c is stably expressed in
late stages of infection in the mouse model of TB infection,
a stage that was characterized by markedly reduced over-
all transcription levels of most other genes tested. H56 is
the first vaccine with activity both when administered before
(preventive) and after Tuberculosis infection (post-infection).
H56/1C31 has just entered clinical trials in South Africa.
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Challenges and opportunities in HIV vaccine development

Wayne C. KOFF

International AIDS
Vaccine Initiative,
New York, USA

Dr. Wayne Koff serves as Chief Scien-
tific Officer and Senior Vice President
of Research and Development (R&D)
at the International AIDS Vaccine Initia-
tive, where he oversees IAVI's R&D
programs focused on the development
of a safe and effective AIDS vaccine.
These programs include the Neutral-
izing Antibody, Control of HIV/Live
Attenuated, and Vector Discovery con-
sortia focused on HIV vaccine discov-
ery, a global network of laboratories
focused on AIDS vaccine discovery
and development, a product develop-
ment infrastructure that has success-
fully advanced multiple DNA and viral

vector based HIV vaccine candidates
to clinical trials, and a network of part-
nerships in the developing world which
collectively have undertaken Phase /1|
safety and immunogenicity trials, and
clinical research studies to expedite
AIDS vaccine development. Prior to
joining 1AVI, Dr. Koff led the NIH AIDS
vaccine program (1987-1992), estab-
lishing preclinical and clinical trials in-
frastructure, and served as Vice Presi-
dent, Vaccine Development at United
Biomedical, Inc., (1992-1998) where
he led the team which conducted the
first clinical trials of AIDS vaccines in
the developing world.

During the past few years, there has been incremental
progress towards the development of a safe and effective
HIV vaccine. These advances have included: the first dem-
onstration of protection against HIV in human efficacy trials,
identification of new and potentially more vulnerable targets
on HIV for vaccine designs to elicit broadly neutralizing anti-
bodies, and demonstration of control of infection in rhesus
monkeys immunized with novel viral vector based immuno-
gens. Our laboratories at IAVI, together with our collabora-
tors, have focused on the challenges associated with design-
ing effective vaccine candidates to elicit broadly neutralizing
antibodies and cellular immune responses against HIV. Our
immunogen design efforts to elicit broadly neutralizing an-
tibodies have included: 1) screening of HIV+ subjects to
identify the subset with broad and potent HIV-specific neutral-
izing antibodies; 2) identification of monoclonal antibodies
(mAbs) from such subjects and determining, at the molecular
level, the target binding sites on HIV of such mAbs; and 3)
designing and screening immunogens to mimic the binding
sites of the mAbs with the goal of eliciting broadly neutral-
izing antibodies. These efforts, have led to the identification
of several HIV+ “elite neutralizers”, new broad and potent
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monoclonal antibodies against HIV, and the screening of the
first generation of candidate immunogens. Our efforts to de-
sign immunogens capable of controlling HIV infection have
focused on the development of replicating viral vector based
immunogens, due in large part to the failure of non-replicat-
ing vectors to provide any benefit with respect to control of
HIV infection e.g. suppression of viral load, in human efficacy
trials. Our aim is to mimic the efficacy conferred by live-atten-
uated SIV with vectors safe for human use. The selection and
prioritization of vectors is based on our current hypotheses
for why live-attenuated SIV outperforms other vaccine strate-
gies regarding prevention and control of SIV. These hypoth-
eses include the persistent replication of the vector, target-
ing the gut-associated lymphoid tissues where SIV and HIV
establish a beach-head early post-infection, and finally the
potential need to target the vector directly to CD4+ CCR5+
cells. Human efficacy trials of novel vaccine candidates, the
advancement of replicating viral vector based candidates to
clinical trials, and continued progress towards identification
of immunogens that elicit broadly neutralizing antibodies, will
likely be included in future.
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Michael PFLEIDERER

Paul Ehrlich Institut,
Langen, Germany

The majority of human infectious diseases can currently not
be prevented by vaccination nor are there sufficient thera-
peutic options for treatment of infections. In many cases
these deficiencies will have no major consequences since a
considerable part of infectious agents causes only low bur-
den of disease at least in a healthy population. In numerous
other cases, however, pathogenicity and wide spread ende-
micity pose enormous health risks to an exposed population.
The most prominent reason why no acceptable vaccines are
yet available against such pathogens is that our scientific un-
derstanding is insufficient in order to translate from massive
health risks to safe and effective vaccines. Nevertheless,
many promising projects are currently part of the research
portfolios of industry as well as academia. Out of numer-
ous other projects four particularly interesting cases will be
presented and discussed in this section. Each of them ad-
dresses a different gap of knowledge illustrating why a vac-
cines can't be delivered on command. Dengue vaccines are
good examples on how concerns on disease enhancement
through vaccination of individuals with pre-existing immunity
currently hampers straightforward vaccine development. It
also lines out how time consuming and cumbersome scien-
tific steps taken to adequately respond to these concerns ac-
tually are.Nosocomial infections, e.g. caused by Clostridium

Michael Pfleiderer is a biologist holding
a Ph.D. in molecular virology.

Since 1998 he is at the Paul-Ehrlich-
Institut, German Federal Institute for
Vaccines and Biomedicines.

On the European level Dr. Pfleiderer

is a member of the Biologics Work-

ing Party (BWP) of the Committee for
Medicinal Products for Human Use
(CHMP) at the European Medicines
Agency (EMA) in London.

For their Vaccine Working Party (VWP),
Dr. Pfleiderer was re-elected as Chair-
man by CHMP.

For EMA Dr. Pfleiderer was chairing the
pandemic Task Force (ETF) coordinat-
ing regulatory and scientific issues re-
lated to the recent influenza pandemic.

difficile but also by many other microbial pathogens pose an
extreme risk to hospitalized patients and demonstrate sci-
entific challenges to be overcome before efficient vaccines
and effective vaccination strategies can be developed for
high risk groups in a high risk environment. Tuberculosis as
one of the major burdens of disease of humanity requires
particularly precise scientific knowledge about host patho-
gen interaction in order to target a vaccine specific immune
response against vulnerable structures of the pathogen en-
suring robust and long lasting protection. Finally, decades of
HIV vaccine research currently confronts us with some of the
limitations of vaccine research and development against a
class of viral pathogens being highly variable and, in addition,
able to integrate into the human genome, thus being inacces-
sible to any antiviral immune response. Collectively, these
examples are representative for the complexity of vaccine
development. They also illustrate that infectious diseases for
which no or only insufficient vaccine options are available
will require enormous scientific and financial input. It might
be discussed how globally available research funds and in-
dustries’ expertise in product development might better be
converted into joint efforts in order to faster overcome major
public health threats.
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Andrew BAUM

Morgan Stanley & Co.
International Limited,
London, UK

Andrew joined Morgan Stanley in
April 1997. Andrew has been the top

ranked European Pharmaceutical Ana-

lyst in the Extel Poll for the last three
years. He heads the pan-European

pharmaceutical team. Andrew and

his team consistently rank in the top
three teams in external EU and Global
investor polls (Institutional Investor,
Greenwich and Reuters). He benefits
from a deep strategic insight of the
global healthcare value chain, as well
as broad network of contacts through-
out the industry. In 2004, Andrew was
one of the earliest commentators to
highlight to investors the deep struc-
tural deficiencies of the historic operat-
ing structure and the need to evolve
towards a radically different model
(Pharma 2.0).

Andrew is widely sought after to share
his insights with the most senior levels
of management within the healthcare
industry. He regularly lectures for a
number of prestigious organisations
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including The Institute of Comparative
Law, The World Vaccine Congress as
well as occasional presentations to
some of the leading management con-
sultancies.

Before joining the firm, Andrew was a
UK pharmaceutical and biotechnology
analyst at Salomon Brothers. From
1994 to 1996, he was a practicing
physician at the Royal National Ortho-
paedic Radcliffe Hospital in Oxford (the
medical centre of Oxford University)
where he completed his residency.
Andrew is a member of the American
Heart Association, American Society of
Oncology and the DIA. He is also a Fel-
low of the Royal Society of Medicine.
Andrew holds an MA in Physiological
Sciences and an MD from Oxford Uni-
versity.

Its never looked so good. A financial perspective. The rela-
tive ROI (return on investment) of vaccine development for
the Pharmaceutical industry has never looked so attractive.
Declining periods of exclusivity for therapeutics, especially
small molecules, combined with increasing payor sensitivity,
has severely diminished the potential returns on therapeutics
small molecule agents so prolific in the last two decades. A
therapeutic vaccine’s key economic merits vs. therapeutics
are (i) the high barriers to western generic entry (i) generally
favourable pharmacoeconomic analysis in developed mar-
kets (i) commercial opportunities in emerging markets.

The recent advances in vaccine technology, and a more con-
structive regulatory environment excite us. The approval of
novel adjuvants and the emergence of technologies such as
reverse genomics and therapeutic vaccines provide upside
to street estimates for vaccines. On the reimbursement side,
governments and NGO's are increasingly minded to fund nov-
el vaccine development and access at acceptable prices pre-
miums, recognising the high unmet medical need and strong
societal impact that comes from a successful vaccine. The
rising tide of enforcement and product liability suits against
therapeutics, again favour the relative attractiveness of vac-
cines vs. therapeutics.
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But there are risks. Patient preference is a fragile dynamic
as demonstrated by the recent MMR scare and the anti- HPV
backlash. Sponsors need extreme care in patient and physi-
cian education to achieve financial and business goals. On
the regulatory angle, it is likely wrong to expect that the low
historic clinical attrition rates for vaccine programs can be
applied to vaccines against novel future targets. We expect
future attrition rates to be higher than the historic average
(we note HIV, Herpes Simplex, TD). Multinationals must ex-
pect pricing pressure from domestic vaccine manufactures
in emerging markets. Finally, we see potential risks when
pharmaceutical executives run vaccine businesses insuffi-
ciently sensitive to the complexities of vaccine development,
manufacture and marketing.

Successful vaccine investment by multinational requires ex-
perienced vaccine executives who understand the exquisite
long time lines of vaccine development and commerciali-
sation. Investors continue to under-appreciate the value of
novel developing world vaccines such as Dengue and TB.
Multinationals needs to improve the understanding of their
current and potential investors on the availability of alternate
capital pools to fund access (NGO, Governments, low cost/
high volume).
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Role of THI17 in the pneumococcal immune response

Richard MALLEY

Harvard Medical School,
Children’s Hospital,
Boston, USA

Rick Malley, M.D., began his education
at the Ecole Active Bilingue in Paris,
France, getting his French Baccalau-
reate in 1982. He received his B.A.
from Yale University and his M.D. from
Tufts University in 1990. He pursued
pediatric training at Children’s Hospital

Boston, where he also trained in both
pediatric infectious diseases and emer-
gency medicine. In 1997, a chance
meeting with Dr. Porter Anderson led
to his interest in the development of

a species-specific pneumococcal vac-
cine for use in developing countries.
Under Dr. Anderson’s mentorship, he
shifted his research to the develop-
ment of novel vaccines against pneu-
mococcus, leading to numerous sci-
entific publications describing various
aspects of pneumococcal pathogen-
esis and prevention, such as acquired
and innate immunity, correlates of pro-
tection, and mechanisms of protection
from nasopharyngeal colonization. Dr.
Malley runs a research laboratory at
Children’s Hospital Boston, with fund-
ing from NIH and PATH, focusing on in-
nate and acquired immune responses
to pneumococci. Dr. Malley is the Ken-

neth McIntosh Chair in Pediatric Infec-
tious Diseases at Children’s Hospital
Boston and an Associate Professor of
Pediatrics at Harvard Medical School.
In collaboration with PATH and the on-
going participation of Dr. Anderson, Dr.
Malley is leading an international effort
(consisting of researchers from Chil-
dren’s, Instituto Butantan, Brazil and
the University of Goteborg, Sweden)
for the development and manufacture
of a whole-cell killed pneumococcal
vaccine for use in developing coun-
tries. Approval from US FDA is being
sought to begin Phase I trials in 2011
in the US. He also sits on the Scientific
Advisory Board of Genocea Bioscienc-
es and has a scientific collaboration
with their group, to identify broadly-
conserved CD4+ T cells pneumococ-
cal antigens against colonization and
invasive disease.

There is ample evidence that anticapsular antibodies con-
fer serotype-specific immunity to pneumococci. From both
murine and human studies, it is very clear that anticapsular
antibodies provide protection against invasive disease. For
mucosal colonization or disease, there is compelling evi-
dence that higher levels of antibodies directed against the
capsule will provide significant protection as well. Similarly,
it has also been shown that antibodies directed against non-
capsular antibodies may also confer protection against pneu-
mococcal infections.

At the same time, there are some interesting clues that anti-
bodies may not be the only component of acquired immunity
to this mucosal organism. First of all, children show reduced
risk of invasive disease well before these anticapsular anti-
bodies appear, suggesting the involvement of other mecha-
nisms. HIV-infected adults are at significantly higher risk of
pneumococcal disease. Recently, we also showed that in
elderly patients with chronic obstructive pulmonary disease
(COPD), higher levels of anticapsular or noncapsular antibod-
ies directed against pneumococcus do not appear to provide
increased protection against acquisition of a new strain of
pNeumococcus.

FRIDAY, APRIL 29, 2011, 08:30-08:50

So what could some other protective factors be? Our labora-
tory has reported that immunization of mice with whole pneu-
mococci confers CD4+ TH17 cell-dependent, antibody- and
serotype-independent protection against colonization. We
showed that this immunity, rather than preventing initiation
of carriage, accelerates clearance over several days (as is
seen in children as they get older) and is accompanied by
neutrophilic infiltration of the nasopharyngeal mucosa. Adop-
tive transfer of immune CD4+ T cells conferred immunity to
naive RAG1-/- mice. A critical role of interleukin (IL)-17A was
suggested by experiments using mice lacking the IL-17A re-
ceptor and correlative studies. Recent findings relating these
data to humans, including COPD patients, will be presented.
This line of investigation has led to a novel antigen discovery
approach, aiming at the identification of TH17 pneumococcal
antigens to pave the way for the discovery and development
of a pneumococcal vaccine, in collaboration with Genocea
Biosciences and PATH. As will be described in this presenta-
tion, the goal is to develop a vaccine that can provide T-cell
mediated protection against nasopharyngeal colonization
and B-cell mediated protection against pneumonia and inva-
sive disease.
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Regulation of adaptive immunity by NK cells

Giorgio TRINCHIERI

National Cancer Institute
at Frederick,
Frederick, USA

Giorgio Trinchieri received his M.D.
from the University of Torino, Italy, in
1973. He was a member of the Ba-
sel Institute for Immunology (Basel,
Switzerland) and an investigator at
the Swiss Institute for Experimen-

tal Cancer Research (Epalanges sur
Lausanne, Switzerland). From 1979
to 1999 he was at Wistar Institute in
Philadelphia and became Hilary Ko-
prowski Professor and Chairman of
the Immunology Program. He was then
Director of the Schering Plough Labo-
ratory for Immunological Research in
Dardilly, France, and an NIH Fogarty
Scholar at the Laboratory for Parasitic
Diseases, NIAID, before becoming
director of the Cancer and Inflamma-
tion Program (CIP) and chief of the
Laboratory of Experimental Immunol-
ogy at NCl in August 2006. As CIP
director, he oversees the operations of

two major intramural laboratories that
constitute the major immunologic com-
ponent of the NCI inflammation and
cancer initiative that seeks to partner
NCI's expertise in inflammation and im-
munology with its cutting-edge cancer
etiology and carcinogenesis program.
He has been interested for many years
in the interplay between inflammation/
innate resistance and adaptive immu-
nity, and in the role of pro-inflammatory
cytokines and interferons in the regula-
tion of haematopoiesis, innate resist-
ance and immunity. In 1989, his group
at the Wistar Institute discovered
Interleukin-12 and its role in tumour
immunity, infections and autoimmunity.
His main focus of research is now the
role of inflammation, innate resist-
ance, and immunity in carcinogenesis,
cancer progression, and prevention or
destruction of cancer.

The generation of Thl response depends on the interaction
between innate resistance mechanisms, antigen-presenting
cells, and T cells with humoral factors such as Interleukin-12
(IL-12) and other cytokines playing a major role in bridging
innate and adaptive immunity. Different types of antigen-
presenting cells (APCs) and dendritic cells (DCs) responds
to different stimuli for IL-12 production and IL-12 produc-
tion may be differentially regulated by interferon-g in differ-
ent APCs. Natural Killer (NK) cells represent an important
source of interferon-g during an innate response licensing
certain DCs for IL-12 production and thus controlling the
characteristic of the ensuing adaptive immune responses. In

FRIDAY, APRIL 29, 2011, 08:50-09:10

particular, the CD8a+ subset of DCs in response to various
stimuli is very efficient in releasing IL-12 in the absence of
interferon-g, other type of DCs and myeloid cells are strictly
dependent on interferon-g. Experimental infection with Toxo-
plasma gondii represents a good model to dissect the role
of different APCs, NK cells, and interferon-g in the generation
of a Thl adaptive immune response. Whereas in vivo and
in vitro parasite extracts are very effective in inducing an
interferon-g independent IL-12 production from CD8a+ DCs,
during infection several other types of APCs are involved and
NK cells play an important role in allowing the generation of a
protective Thl response by the Inteferon-g/IL-12 axis.

31



vienna xvaccines

NETWORKING EXCELLENCE

VACCINES - THE KEY PARADIGI FOR THE 21st CENTURY'S HEALTH CARE STRATEGY
5th Semmering Vaccine Symposium, April 28-30, 2011 - Hotel Schloss Weikersdorf, Baden/Vienna

Vienna Vaccines is an independent non-profit organization devoted to building worldwide Vaccine Networks




THE SPEAKER

ABSTRACT

Jay A. BERZOFSKY

National Cancer Institute,
Bethesda, USA

Dr. Jay Berzofsky was appointed Chief
of the new Vaccine Branch, Center

for Cancer Research, National Cancer
Institute, in 2003, after being Chief

of the Molecular Immunogenetics and
Vaccine Research Section, Metabolism
Branch, National Cancer Institute, NIH,
since 1987. He graduated Summa
cum Laude from Harvard (1967), and
received a Ph.D. and M.D. from Albert
Einstein College of Medicine. After
interning at Massachusetts General
Hospital, he joined NIH in 1974. Dr.
Berzofsky's research has focused on
antigen processing and presentation
by MHC molecules, the structure of
antigenic determinants, cytokine and
regulatory cell control of T cell func-
tion and avidity, and translation to the
design of vaccines for AIDS, malaria,
cancer, and viruses causing cancer.
He has over 440 scientific publica-
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TLR ligands, cytokines, and the T cell response

number of awards, including the U.S.
Public Health Service Superior Service
Award, the 31st Michael Heidelberger
Award, the McLaughlin Visiting Profes-
sorship, the Australasian Society for
Immunology Visiting Lectureship, the
Tadeusz J. Wiktor Memorial Lecture-
ship, and the Herschel Zackheim Lec-
tureship Award. He is past President
of the American Society for Clinical
Investigation, a member of the Asso-
ciation of American Physicans, and a
Fellow of the American Association for
the Advancement of Science, and was
elected Distinguished Alumnus of the
Year for 2007 by the Albert Einstein
College of Medicine. He was also elect-
ed Chair of the Medical Sciences Sec-
tion of the American Association for
the Advancement of Science (AAAS)
for 2007-2008. In 2008, he received
the NIH Director's Award and the NCI

tions. Dr. Berzofsky has received a

We have examined cytokines and synergistic combinations of
toll-ike receptor agonists as defined molecular adjuvants to
improve not only the quantity, but perhaps more importantly,
the quality of the T cell immune response to vaccines. In par-
ticular, we find that IL-15 as an adjuvant can select for higher
avidity CD8+ T cells that are more effective at clearing virus
infections and tumors, and can also substitute for CD4+ T
cell help to induce long-lived memory CD8+ T cell responses.
Translating this finding to humans, we found that induction of
a primary in vitro CD8+ T cell response was dependent on
CD4+ T cell help, but such help could be replaced with IL-
15 in vitro, whereas IL-2 was less effective. IL-15 could also
restore CD8+ T cell responses in vitro in blood lymphocytes
from HIV-infected patients to levels found in healthy controls.
We have also found two double combinations of TLR ligands
that can synergistically increase the magnitude of CD8+ T
cell response as measured by tetramer staining, as well as
increase the activation of dendritic cells. However, only a
triple combination of TLR ligands was sufficient to induce

FRIDAY, APRIL 29, 2011, 09:10-09:30

Merit Award.

strong protection against a vaccinia virus challenge of mice,
and this protection depended not on a further increase in T
cell numbers, but rather an increase in their functional avid-
ity. We translated these murine studies into a macaque study
of these adjuvant combinations in a mucosal vaccine against
SIVmac251 intrarectal challenge, and showed that the vac-
cine combined with both types of adjuvants was more protec-
tive than with either one alone. These adjuvants induced not
only a more effective polyfunctional T cell adaptive immune
response, but also innate immune protection as well, syner-
gistically upregulating the viral restriction factor APOBEC3G.
We are combining these approaches with ones to remove the
negative regulatory “brakes” on the response. Therefore, a
“push-pull” approach using molecular adjuvants to improve T
cell quantity and quality to push the response, combined with
blockade of negative regulation to pull the response, may al-
low for the development of a more effective vaccine against
chronic viral infections or cancer.
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Georg STINGL

General Hospital Vienna,
Vienna, Austria

Georg Stingl, MD (Co-Course Director)
is Professor and Chairman, Division
of Immunology, Allergy & Infectious
Diseases, Department of Dermatology,
University of Vienna Medical School,
Vienna, Austria.

Dr. Stingl attended the University of
Vienna Medical School, Vienna, Aus-
tria, earning his MD in 1973. He com-
pleted his Internship and Residency
at the Department of Dermatology |.,
University of Vienna Medical School,

Different DCs -

Austria between1973-1976. This was
followed by a period (1974-1976) of
Immuno(dermato)logical research at
the Immunology Institute, University

of Vienna, under the guidance of Prof.
Dr. Walter Knapp, M.D., and then by

a Visiting fellowship (1977-1978) at
the Dermatology Branch, National
Cancer Institute, Bethesda, MD, U.S.A.
In 1978, he joined the staff at the De-
partment of Dermatology, University of
Innsbruck Medical School (Chairman:
Prof. Dr. Klaus Wolff): Establishment of
an immunological laboratory. In 1980
he became Associate Professor -"venia
legendi” for Dermatology and Venerol-
ogy as well as Specialist (Facharzt) in
Dermatology and Venerology. From
1981-1992, Dr. Stingl was Director of
the Immunology program at Depart-
ment of Dermatology ., University

of Vienna Medical School (Chairman:
Prof. Dr. Klaus Wolff) becoming Profes-
sor of Dermatology, and Chief of the
Division of Cutaneous Immunobiology,
Department of Dermatology ., Univ. of
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different functions

Vienna Medical School, Vienna, Austria
in 1985. In 1992 he became Chair-
man, Division of Immunology, Allergy
& Infectious Diseases, Department

of Dermatology, University of Vienna
Medical School, Vienna, Austria.

Dr. Stingl is the author of numerous
publications in the fields of clinical
and microscopic dermatology and
venerology, immunodermatology, der-
matological microbiology, allergology,
photobiology, cellular and molecular
immunology, cell biology, molecu-

lar biology, electron microscopy and
pharmacology. Over the years, he has
appeared as Guest Professor at sev-
eral medical universities and Lecturer
at conferences and symposia, meet-
ings and societies. He is a member of
numerous international academic insti-
tutes, and is on the Board of several
societies, advisory panels, scientific
journals and committees including the
Austrian Academy of Sciences. Dur-
ing his career, Dr. Stingl has received
many distinguished awards.

Dendritic cells( DC) were discovered during the 1970ies.
They were soon recognized as professional antigen-present-
ing cells (APC) as defined by a cell's capacity to induce anti-
gen-specific responses in naive, resting T cells. While it was
originally assumed that DC invariably stimulate productive T
cell reactions, it is now clear that both the quantity and the
quality of the T cell response depend on the type and matu-
ration status of the DC. The latter is critically linked to the
display of surface-bound MHC antigens and costimulatory
molecules as well as to the type and magnitude of cytokines
secreted by the DC. As a consequence, immature DC pro-
mote down-regulation of T cell responses whereas fully ma-
ture DC activate robust T cell proliferation and cytotoxicity.

It is also clear now that the DC family is much more complex
than previously thought. Apart from remarkable differences
between DC of humans and mice, there exists also an enor-
mous DC heterogeneity within a given species. This is best
exemplified by DC residing in normal and diseased human
skin. Under homeostatic conditions, the epidermis and der-
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mis are populated by Langerhans cells and dermal dendritic
cells, respectively. Recent evidence suggests that, against
the original belief, Langerhans cells are primarily concerned
with down-regulating duties. Upon perturbance of the skin
and the receipt of danger signals, “inflammatory-type” DC ap-
pear on the stage. These include myeloid (e.g. slan-DC) and
plasmacytoid, interferon-g-producing DC. They not only func-
tion as APC but, surprisingly enough, can also acquire cyto-
toxic potential and, thus, be involved in anti-infectious and
anti-cancer host responses. In fact, they are found in sizeable
numbers in certain inflammatory skin diseases such as pso-
riasis and around regressor tumors. There exist a number
of immunomodulatory drugs which can either abrogate (e.g.
anti-TNF-a.antibodies) or activate (e.g. imiquimod) these cells.
We have recently observed that glucocorticosteroids can
endow Langerhans cells to induce and expand regulatory T
cells. This findings sheds new light on the mechanism(s) by
which these hormones suppress immune as well as inflam-
matory tissue responses.
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Michael PRIDE

Pfizer Inc.,
Pearl River, New York, USA

Michael W. Pride, Ph.D. is a Director of
Vaccine Research and Early Develop-
ment at Pfizer's Pearl River, NY cam-
pus. Dr. Pride is responsible for the
development and validation of diagnos-
tic and multiplex serology assays for
the successful advancement of various
vaccine programs.

Dr. Pride received his doctoral degree
in Experimental Pathology / Immunol-
ogy from SUNY at Buffalo (Roswell
Park Cancer Institute) and postdoc-
toral training at the University of Texas
M.D. Anderson Cancer Center in the
departments of Immunology and Clini-
cal Immunology / Biological Therapy in
which he studied the cellular immune
response in patients administered an
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experimental therapeutic melanoma
vaccine. He continued his training as

a Research Fellow in the laboratory of
Dr. Margaret L. Kripke working on the
origins and characteristics of ultravi-
olet-B radiation-induced suppressor T
lymphocytes.

In 1997, Michael moved to Wyeth-
Ayerst Research (now Pfizer) in the De-
partment of Viral Vaccine Immunology.
During the following 14 years Michael
has led research efforts in the areas of
antigen discovery, establishment of as-
says to monitor cell mediated immune
responses and most currently the de-
velopment and validation of diagnostic
and multiplex serology assays.

Vaccinologists are primarily concerned with three factors:
safety, efficacy and duration of protection. Immunologists
generally tend to focus on a particular cell (i.e. T cell or DC)
or type of response (innate / adaptive) and investigate ways
on how to improve the quantity and/or quality of a particu-
lar cell phenotype/response for the purpose of enhancing/
manipulating the immune system or response to a vaccine
candidate. While there are numerous vaccines and adjutants
that work extremely well in animal models, there are currently
no clinical trials that have definitively demonstrated that a
vaccine and or adjuvant has elicited a CMI response correlat-
ing with clinical efficacy.
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With this in mind it is important to consider the following:

e What group will the vaccine / adjuvant target (infants, ado-
lescents, adults, elderly).

e What functional assays will need to be developed in order
to identify correlates of protection?

e How would reasonable clinical trials, with appropriate and
defined endpoints, be designed (esp. in the absence of a
correlate of protection).

e If regulatory pathways are going to be manipulated, how
could one control or predetermine that you are not going
to down or up regulate the overall immune system in a
harmful manner.
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Rino RAPPUOLI

Novartis Vaccines,
Siena, ltaly

Rino Rappuoli, PhD, is Global Head of
Vaccines Research at Novartis Vac-
cines and Diagnostics, based in Siena,
[taly. He earned his PhD in Biological
Sciences at the University of Siena and
has served as a visiting scientist at
Rockefeller University in New York and
Harvard Medical School in Boston.

He is member of European Molecular
Biology Organization and foreign as-
sociate of the American National Acad-

emy of Sciences. He has published
more than 450 works in peer-reviewed
journals.

He introduced several novel scientific
concepts, the names of which became
popular. Examples are the concept
that bacterial toxins can be detoxified
by manipulation of their genes (genetic
detoxification, 1987), the concept
that microbes are better studied in the
context of the cells they interact with
instead of artificial laboratory condi-
tions (cellular microbiology, 1996),

the use of genomes to develop new
vaccines (reverse vaccinology, 2000),
the observation that the genome of a
species (pangenome, 2005) is larger
than the genome of an organism of the
same Sspecies.

Several molecules he worked with
became part of licensed vaccines. He
characterized a molecule, CRM197,
that today is the most widely used car-
rier for vaccines against H. influenzae,
N. meningitidis and pneumococcus

vaccines, and is used multiple times to
vaccinate most children of the globe.
Then he developed a vaccine against
pertussis by engineering B. pertussis
to produce a non toxic pertussis toxin
antigen. This was the first rationally
designed molecule approved for hu-
man use. Later he developed the first
conjugate vaccine against meningo-
coccus C that eliminated the disease
in the UK in 2000. He pioneered the
use of genomic information for vac-
cine development (reverse vaccinol-
ogy). The first genome-derived vaccine
against meningococcus B is now in
Phase lll clinical trials, several others
are in earlier stages of development.
Finally, in 1997 he obtained the regula-
tory approval for MF59, the first vac-
cine adjuvant approved for human use
after the approval of aluminium salts in
the 1920s. MF59 is now being used in
many other experimental vaccines, the
most advanced of which is a vaccine
against pandemic influenza.

Historically vaccines have been developed empirically, fol-
lowing the principles of Pasteur, to isolate, inactivate and
inject the microorganisms that cause disease. Immunology
has not contributed to the development of existing vaccines
and some people say that sometimes it may have been an
obstacle to vaccine development.

On the other hand, Immunology has made tremendous
progress during the last few years and we believe we are
getting close to the time when it will contribute to vaccine
development.

In our session we have a few examples on this topic. The
first is pneumococcus. Conjugate vaccines are extremely ef-
fective and we know they work by induction of opsonophago-
cytic antibodies (OPA) against the capsular antigen that Kkill
the bacteria in an in vitro assay. OPA is accepted by regu-
latory agencies to license vaccines. The limit of conjugate
vaccines is that they cover 7 or 10 or 13 of the over 90
serotypes present and therefore nonvaccine serotypes re-
place the present circulating serotypes making the vaccines
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obsolete. The solution would be a vaccine based on proteins
present in all pneumococcus strains. These proteins exist
and induce protection in the mouse model. However, with the
exception of pili, they do not induce OPA. Our speaker today
tells us that they induce Th17 immunity. Unfortunately, we do
not know whether and how Th17 immunity kills bacteria and
we do not have an in vitro assay that correlates with protec-
tion such as OPA. How are we going to convince regulatory
agencies that Th17 is equivalent to protection?

The example of pneumococcus is similar to the one of Toxo-
plasma. Here Thl response and Il12 are involved in protec-
tive immunity; however, no regulatory agency would license
a vaccine based on these correlates.

In summary, Dendritic cells, NKT cells, CD4+, CD8+ Tcells,
Thl, Th2, Th17 immunity, interferon gamma and other cy-
tokine production, are new things that we can measure, but
none of them so far correlates with protection. How are
these concepts going to help vaccine development?
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Thomas DECKER

Max F. Perutz Laboratories,
Vienna, Austria

Education and Positions held

¢ 1976-82 MSc in Biology, Albert-Lud-
wigs University, Freiburg, Germany

e 1986 PhD from the Albert-Ludwigs
University of Freiburg, Germany

¢ 1986-87 Postdoctoral Fellow, Fraun-

hofer Institute for Molecular Biology,
Hannover Germany

e 1987-90 Post-doctoral fellow at
theRockefeller University, New York,
USA, Lab of J.E. Darnell

¢ 1990-93 Assistant professor and
group leader, Department of Immu-
nobiology. Fraunhofer Institute, Han-
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® 1992-93 Visiting professor at the
Karolinska Institute, Stockholm

e Since 1993 Group leader and Profes-
sor of Immunobiology, Department
of Microbiology, Immunobiology and
Genetics, Max F. Perutz Laborato-
ries, University of Vienna, Austria.

Date of birth: 04 March 1956
Place of birth: Tegernsee, Germany

Current position
Full Professor, Head of Dept. Microbiol-
ogy and Immunobiology, Max F. Perutz

nover, Germany

A common denominator of the individual contributions to the
session ‘what vaccinologists expect from immunologists” is
the problem how to direct immune responses towards a max-
imum of protection against a particular pathogen or against
immune-related diseases such as cancer. Provided we know
precisely what type of immune response is most adapted
to a challenge with antigen, one of the key issues is how
to address the population of DC best suited to activate and
stimulate appropriate Th subpopulations. Work by Dr. Trinch-
ieri shows that immuneregulatory cells such as NK cells must
be considered as manipulators of DC maturation and activity.
The challenge to stimulate a well-adapted immune response
to a vaccine target is emphasized by the fact that a single
type of immunity (e.g. Th1, Th2, Th17) alone may not provide
sufficient effector mechanisms and protection as suggested
by Dr. Malley's studies with Pneumococcus. For a vaccinolo-
gist it may therefore be necessary to find ways to produce a
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Laboratories, University of Vienna

mixed immune response during which different Th subpopula-
tions produce the correct set of humoral and cellular effector
mechanisms. In addition, work by Dr. Stingl and Dr. Berzofsky
emphasizes that activation of regulatory T cells and other im-
munesuppressive mechanisms must be considered as well.
In my judgement there are three major issues for discussion.
First, how large is the influence of the antigenic epitopes in
a vaccine not only as determinants of immunogenicity, but
also as regulators of the immune response type. Second,
what ideas have emerged from recent work to target the
correct population of antigen-presenting cells. Third, in how
far are ligands of pattern recognition receptors, or combina-
tions of such ligands in reference to Dr. Berzofsky's work, the
solution to determining not only the efficacy of one effector
mechanism, but to generate the appropriate combination of
effector mechanisms for maximal protection.
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Innate immune regulation of gut microbiota
and potential therapeutic opportunities to treat
metabolic disease and chronic infections

Andrew T. GEWIRTZ

Emory University,
School of Medicine,
Atlanta, USA

Andrew Gewirtz, Ph.D. is currently

an Associate professor of Pathol-
ogy, Microbiology, and Immunology
at Emory University School of Medi-
cine, in Atlanta GA, USA. Dr. Gewirtz
earned a B.S. in Physics in 1988 and
Ph.D. in Biochemistry in 1996. From
1997-present, he has studied host-
microbial interactions in the intestine in
the context of infectious disease and
chronic inflammatory diseases.

His research has revealed that the
protein flagellin, which bacteria use to
construct flagella that provide motility,
serves as a major interface between

the host and microbial world. Bacte-
rial flagellin is recognized by 2 distinct
components of the innate immune sys-
tem, name TLR5 and NLRC4.

The host uses these proteins to keep
commensal and pathogenic microbial
communities in check. Alterations of
gut microbial communities can result
in inflammatory and/or metabolic dis-
eases.

Dr. Gewirtz's research has been pub-
lished in leading journals such as Sci-
ence and JCI. Dr. Gewirtz serves on
numerous editorial boards and review
panels for various funding agencies.

The human intestine contains approximately 10 (1-2 kg) of
bacteria, collectively referred to as the gut microbiota, which
is comprised of about 5000 distinct species. While the ma-
jority of these bacteria are not a threat to their host, the gut
microbiota nonetheless contains numerous bacteria that can
be viewed as opportunistic pathogens and often sporadically
includes bacteria viewed as traditional pathogens in that they
are capable of causing disease in healthy hosts. The ability
of the intestine to keep the microbiota in-check is essential
for human survival. We have observed that bacterial flagel-
lin, which allows bacteria to achieve locomotion, is a central
target by which the intestinal immune system protects itself
from both pathogens and commensal microbes of the gut
microbiota. Consequently, deletion of the flagellin receptor,
TLR5, a component of the innate immune system that rec-
ognizes the bacterial protein flagellin impairs the ability of
the intestine to rapidly squelch pathogenic challenges result-
ing in prolonged inflammation. Moreover, mice lacking TLR5
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were prone to developing spontaneous colitis. However, al-
tering the microbiotas of TLR5 mice in a manner designed
to reduce their colitis caused TLR5-deficient mice to develop
hallmark features of metabolic syndrome including hyperli-
pidemia, hypertension, insulin resistance, and increased adi-
posity. These metabolic changes correlated with alterations
in the composition of the gut microbiota and, importantly,
transfer of the gut microbiota from TLR5-deficient mice to
wild-type germ-free mice conferred many features of meta-
bolic syndrome to the recipients. These results support the
emerging view that the gut microbiota plays a role in multiple
chronic inflammatory diseases including both IBD and meta-
bolic disease and suggest that manipulation of the microbio-
ta may be one approach to combat these disorders. Lastly,
recent work in our lab indicates that exogenous administra-
tion of TLR ligands may be an effective means of eliminating
select members of the microbiota and thus, may be used as
a novel approach to treat chronic infections.
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A vaccine for the treatment of grass pollen allergy

Birgit LINHART

General Hospital Vienna,
Vienna, Austria

Birgit Linhart graduated as a biologist
at the University of Vienna, Austria,
working at the Department of Genetics
and Microbiology on stress-signalling in
plant cells.

She thereafter moved to the Medical
University of Vienna, Department of
Pathophysiology, Division of Immun-
opathology, to work on hybrid aller-
gens for diagnosis and treatment of
allergies for her Ph.D.

Since 2004 Birgit Linhart worked as

a postdoc, and obtained an assistant

based on hypoallergenic hybrid molecules

position at the Medical University of
Vienna in 2008. Her major research
interests comprise the diagnosis and
treatment of Type | allergies focussing
on the generation of therapeutic and
prophylactic allergy vaccines, which
are based on allergen derivatives.

Due to this work Birgit Linhart is the
author/co-author of six patent applica-
tions. Furthermore she is concerned
with the development of animal models
for studying the mechanisms underly-
ing IgE responses to allergens.

More than 10% of the world population suffer from grass pol-
len allergy. Current allergy vaccines contain crude allergen ex-
tracts prepared from natural allergen sources, whereby their
poor quality hampers the therapeutic success. Due to the
knowledge of the disease eliciting molecules and their avail-
ability as recombinant proteins, vaccines can be produced,
which are based on recombinant allergens. However, grass
pollen represents a complex allergen source containing mul-
tiple allergens, some of them exhibiting very low immuno-
genicity. Furthermore, the application of ‘wildtype’ allergens
which display anaphylactic activity could cause unwanted
IgE-mediated side-effects in the course of immunotherapy.

We therefore developed a strategy for the generation of a
grass pollen vaccine, which is based on the rearrangement
of fragments derived from the four major timothy grass pol-
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len allergens Phl p 1, Phlp 2, Phl p 5, and Phl p 6 in the form
of hypoallergenic hybrid molecules. Codon-optimized syn-
thetic genes encoding combinations of fragments derived
from the four allergens were designed according to epitope
mapping studies and structural data and subsequently ex-
pressed in Escherichia coli. Seventeen recombinant hybrid
molecules were purified by affinity chromatography and eval-
uated regarding expression, purity and fold, solubility, and
reduced allergenic activity. Two hypoallergenic hybrid mol-
ecules consisting of reassembled elements of the four grass
pollen allergens were identified which upon immunization in
different animal models induced IgG antibodies blocking al-
lergic patients’ IgE recognition of the grass pollen allergens.
These hypoallergenic hybrid molecules represent safe and
efficient vaccines for immunotherapy of grass pollen allergy.
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Bengt BJORKSTEN

Karolinska Institute,
Stockholm, Sweden

SESSION Il

The Hygiene Hypothesis;
Consequences for vaccine development

Bengt Bjorkstén is emeritus professor
of Allergy Prevention and Paediatrics
at the Karolinska Institutet, Stockholm,
Sweden. He was the first director of
the interdisciplinary Centre for Allergy
Research, a network comprising over
100 senior and postdoctoral research-
ers.

He has served on the Council or as
Committee Chairman in numerous
scientific associations, including the
American and the European Academy
of Allergy and Clinical Immunology and
as the President of the Nordic Paediat-
ric Federation 1992-2000. He is the
founding Editor-in chief of Pediatric Al-
lergy and Immunology.

Research was initially focussed on
paediatric immunology and infectious
diseases and over the past 25 years it
has mainly been related to clinical and

experimental allergy, including long-
term prospective studies on predic-
tion and prevention of allergy and the
interaction between environmental and
genetic factors in the development of
immune regulation, notably the role of
the intestinal microbiota.

He has received several honours in
Australia, Canada, Estonia, Finland,
Germany, Israel, South Africa, Sweden
and USA. Over the past 25 years, he
has been invited as major speaker to
numerous international meetings, in-
cluding all major International Paediat-
ric, Immunology, Clinical Immunology
and Allergy congresses. He is the au-
thor of over 280 original papers, 120
book chapters and reviews and over
500 congress abstracts and various
other publications.

The so called Hygiene Hypothesis (HH) is based on epide-
miological, clinical and animal studies which, taken together,
suggest that broad exposure to a wealth of microorganisms
early in life are associated with protection against immune
mediated diseases, particularly against allergies, but also
conceivably against type-1 diabetes and Inflammatory Bowel
Disease. The term “Hygiene Hypothesis” is misleading, how-
ever, as less diverse microbial exposure has little relationship
with infections, nor with “hygiene” in the usual meaning of
the word.

The postnatal maturation of the immune regulation is largely
driven by exposure to microbes. Germ free animals manifest
excessive immune responses when immunised and they do
not develop normal immune regulation or oral tolerance. The
maturation process is not necessarily associated with infec-
tion, however, as a diverse exposure to microbes is mostly
due to commensal rather than pathogenic microorganisms.
Prospective studies from Estonia, with a low, and Sweden
with a high prevalence of allergy, as well as type-1 diabe-
tes, indicate that the regulatory mechanisms are established
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more rapidly after birth in Estonia, with a more traditional
life style than in Scandinavia. There is also a close correla-
tion globally between the prevalence of allergy and type-1
diabetes. A unifying link between the increase in both Thl-
dependent autoimmune disease and Th2-linked atopic allergy
would be a disturbed immune regulation involving T regula-
tory cells, rather than merely a shift towards Th2 immunity,
as was originally thought to underlie the HH.

No one would seriously question the enormous gains in
Public Health by improved hygiene and nobody would argue
against vaccinations and advocate severe childhood infec-
tions merely to reduce the incidence of hay fever. A better
term than HH would therefore be “Microbial Deprivation
Hypothesis”, as this would point towards the possibility to
prevent or perhaps even to treat, several immunologically
mediated diseases with cocktails of non-pathogenic micro-
organisms and antigen mixtures derived from them. Vacci-
nations against potentially lethal infections remain a corner
stone of public health.
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Elisabeth LINDNER

Diamyd Medicals,
Stockholm, Sweden

Elisabeth Lindner, MSc and MBA grad-
uated with a Master in Biotechnology
from the Royal Institute of Technology
in 1982 and graduated with an MBA

in International Marketing 1996 from
Uppsala University.

The professional experience includes
Biotech, Biopharma and Pharmaceu-
tical companies such as Fermenta,
Pharmacia Fine Chemicals, KabiGen,
Kabi Biopharmaceuticals, KabiPhar-
macia, Pharmacia, Metcon Medicine,
Octapharma and Diamyd Medical.
Lindner has had senior management
positions in an international environ-
ment since the early nineties with re-
porting staff in Sweden, Italy and US.
The focus area from start was Drug
Substance development Biopharma
and has geared more and more over
to Drug Product development, manu-
facturing, clinical development and

SESSION Il

A diabetes vaccine

general management. Lindner is cur-
rently the President and CEO of the
Diamyd Medical group, a Biopharma-
ceutical company listed on the Nas-
dagOMX Small cap list, with subsidiar-
ies in Sweden and US.

Lindner joined Diamyd in April 2008
and the company has since then suc-
cessfully taken its antigen-based dia-
betes therapy Diamyd® into Phase |ll
trials in nine European countries and
in the US. The Diamyd® therapy was
recently licensed to Ortho-McNeil-
Janssen Pharmaceuticals, a Johnson &
Johnson company.

Diamyd Medical is also pursuing a
clinical program against severe neuro-
pathic pain.

Type 1 diabetes is an autoimmune disease characterized by
a gradual autoimmune breakdown of the beta cell function
resulting in a complete loss of endogenous insulin produc-
tion leading to a loss of blood sugar control. Patients with
Type 1 diabetes are dependent on frequent administration
of exogenous insulin for life. Although insulin is a prerequi-
site for survival, it does not cure the underlying autoimmune
disease and patients with diabetes suffer both short-term
and long-term complications such as ketoacidosis, hypogly-
cemia, cardiovascular disease, retinopathy, nephropathy and
neuropathy.

Diamyd Medical is developing an antigen-based therapy, Di-
amyd®, for the treatment of autoimmune diabetes.The ac-
tive substance is Glutamic Acid Decarboxylase (GAD), a ma-
jor auto-antigen in Type 1 diabetes, adsorbed on aluminium
hydroxide. The hypothesized mechanism of action is that the
treatment intervenes and modulates the autoimmune proc-
ess and thereby preserves the residual beta cell function.
During 2005 to 2007 a 30-month long Phase Il study of
Diamyd® was carried out, encompassing 70 children and
adolescents between 10 and 18 years of age with newly
diagnosed Type 1 diabetes. Significant long-term efficacy in
slowing the loss of beta cell function, i.e. the body's own
capacity to control blood sugar through insulin production,
was demonstrated in patients who received Diamyd® com-
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pared to the patients that received placebo. The treatment
consisted of two subcutaneous injections, one prime injec-
tion and one boost injection 30 days later, in a vaccine like
regimen. Diamyd® is now being evaluated in two Phase |l
trials in Europe and the US.

The disease process starts long before the actual clinical
symptoms of diabetes occur. Subjects at risk have genetic
markers and gradually develop biomarkers of autoimmune
diabetes prior to presenting with clinical symptoms. With a
genetic predispositionalone the risk is approximately 5% to
present with the disease. Interestingly, if a homozygotictwin
presents with Type 1 diabetes the risk is 50% that the other
twin will present as well. This means that unknown environ-
mental factors are also involved. Currently four biomarkers
are known, of which antibodies against GAD is the most prev-
alent at diagnosis, and patients with two or more biomarkers
are at approximately 50% risk to present with the disease
within five years.

There is increased interest in treating Type 2 diabetes, at the
time of diagnosis or at the pre-diabetic stage with the aim
of preventing progression of the disease and its micro- and
macro vascular complications. Similarly, intervention at the
earliest stages in the development of Type 1 diabetes could
potentially delay disease progression and its complications.
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Hans WIGZELL

Karolinska Institute,
Stockholm, Sweden

The immune system is a prisoner within our bodies. Changes
in life style, social behaviour, diet, poverty etc can have pro-
found consequences with regard to the capacity of the im-
mune system to function in positive or negative ways. There
is a global epidemic in allergic diseases strikingly linked to
economic development. Bengt Bjorksten will talk about the
striking collection of data indicating that changes in lifestyle
particularly involving early childhood is a most important
player in the epidemic. In particular, changes in the microbial
flora in young children seem to be a most important factor
in this regard. Allergic diseases nowadays constitute a ma-
jor health care factor. Old fashioned allergy vaccines have
suffered from dangers in causing anaphylactic reactions as
well as being relatively poorly defined. Birgit Linhart will de-
scribe techniques to produce new safe hypoallergenic vac-
cines using molecular biological techniques to create hybrid
molecules from several grass pollen allergens. Parallel to the
allergic epidemic there is also a global obesity epidemic. The
innate immune system is using special receptors for path-
ogen recognition and deletion of such receptors can have
profound consequences for the well being of the individual.
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Hans Wigzell was the President of the
Karolinska Institute 1995-2003 and the
Chief Scientific Advisor to the Swedish
government 1999-2007 and Professor
at the Karolinska Institute, Sweden. He
holds a doctorate in medicine and a
doctorate in science from the Karolin-
ska Institute.

Hans Wigzell is emeritus at Karolinska
Institute, Sweden, and is active at the
Department of Microbiology, Tumor
and Cell Biology. Currently, he is Chair-
man of the Board of the Karolinska
Development AB, and a member of the
supervisory boards of Raysearch AB,
Biovitrum AB, Epixis S.A., Probi AB,
and Neodynamics AB.

Andrew Gewirtz has studied bacterial flagellin and its specific
receptor of the innate immune system, TLR5. Deleting the
TLR5 gene resulted in grave inflammation of the colon of the
animals whereas attempts to altering the microbial flora to
reduce inflammation caused the animals to develop obesity
and metabolic syndrome. Transfer of such gut flora to nor-
mal mice introduced metabolic disease in the recipient mice,
adding still more weight that gut bacteria very likely play a
role in the global obesity epidemic. In parallel to allergies
certain autoimmune diseases like typl | diabetes are also
on the rise suggesting that similar immunoregulatory conse-
quences are underlying these groups of diseases. Various
autoantigens from the beta cells of the pancreas are known
to constitute targets in type | diabetes. Elisabeth Lindner will
present data using one such autoantigen, the protein GAD,
as an autovaccine in human type 1 diabetics. The date from
phase Il studies indicate that it seems possible to change
the aggressive autoimmunity to a tolerant kind of immune
response as exemplified by changes both with regard to spe-
cific immune reactivity and clinical progression.
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Philippe MOINGEON

Stallergenes S.A.,
Antony Cedex, France

This session covers a broad ground, encompassing topics
as diverse as the interface between microbes and the im-
mune system, or means to induce tolerance against aller-
gens and autoantigens.

Specifically, Pr Bengt Bjorksten will discuss our current view
of the hygiene hypothesis (or rather the microbial depriva-
tion hypothesis), with the idea that a limited exposure to mi-
crobes can be held responsible for the increased prevalence
of autoimmune diseases and allergies currently observed
in developed countries. Pr Andrew Gewirtz is studying the
interaction between microbiota and the innate immune sys-
tem in the gut, through the engagement of TLR5 and NLRC4
receptors with flagellin and other pathogen-associated mol-
ecules. Those two presentations support the idea that immu-
nologically-mediated diseases could conceivably by treated
with non pathogenic micro organisms or molecules derived
thereof.

Dr Elisabeth Lindner is currently leading a program aiming
at the development of a therapeutic vaccine against type |
diabetes, targeting the Glutamic Acid Decarboxylase (GAD)
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Philippe MOINGEON received his PhD
in immunology from Paris XI University,
and an MBA from Open University Busi-
ness School (UK). He was formerly res-
ident in Paris Hospitals (1981-1986),
Assistant Professor at Harvard Medical
School (Boston, USA, 1991-1994), Di-
rector for the cancer vaccine program
(1994-1998) and General Secretary
for Research and Development (1999-
2003), at Aventis Pasteur.

Since 2003, he is currently Vice Presi-
dent for Research and Development

at Stallergénes SA, a French biophar-
maceutical company specialized in the
development of allergy vaccines.

autoantigen. In parallel, Dr Birgit Linhart is developing sec-
ond generation allergy vaccines based upon recombinant al-
lergens, most particularly using modified molecules lacking
any binding capacity for IgEs (ie hypoallergens), but nonethe-
less preserving a capacity to elicit anti-inflammatory IgG and
T cell responses.

All those approaches, in one way, remind us of the yin and
the yan of the immune system, in that immune homeostasis
consists in a finely tuned balance between effector and regu-
latory mechanisms. This balance is affected by conditions in
the natural environment, with for example a lower microbial
exposure leading to a decrease in the induction of regulatory
T cells, thus resulting in an increase in both Thl and Th2
mediated pathologies. Our improved knowledge of the mech-
anisms through which pathogens are shaping the immune
system can not only shed light of the physiopathology of nu-
merous inflammatory diseases. It can also pave the ground
for the design and development of innovative therapeutic
vaccines against common allergies or autoimmune diseases.
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Hermann WAGNER

Technical University Munich,
Minchen, Germany

SESSION IV

Adjuvants and innate immunity

Studies of Human Medicine (MD) and
Human Biology (Ph-D) led Hermann
Wagner first to Tiibingen/Hamburg
(Germany) and and then to Melbourne
(Australia), in 1973 he joined Prof.

P. Klein in Mainz (Institute of Medical
Microbiology). In 1983 he moved to
Ulm as chairmen of the Institute of
Med. Microbiology and Immunology.
In 1989 he moved to the Technical

University Munich (TUM) as Head of the

Dept. of Med. Microbiology, Immunol-
ogy and Hygiene. Both in Ulm and at

ed as speaker “Collaborative Research
Programs” (Sonderforschungsbere-
iche) of the German Research Founda-
tion (DFG). Honorary functions include
President of the German Society of Im-
munology, and Dean of the Faculty of
Medicine (TUM). He received a Doctor
Honorary Degree (Dr. h.c.) of the Uni-
versity Wiirzburg, the “Order of Merit”
of Bavaria and of the Federal Republic
of Germany.

He is a member of the Bavarian Acad-
emy of Sciences, and the German

the TUM he has initiated and coordinat-

ABSTRACT

A rational development of novel vaccination strategies re-
quires in addition to Antigen (Ag) “triggers” of the innate im-
mune response in the form of adjuvant. These stimuli should
not only enhance but also direct adaptive immune response
into the direction aimed at, i.e. promotion of either Th-1, Th-
2, Th-17 or Treg immunity. Promotion of Th-1 responses,
for example can be achieved by synthetic ligands of Toll-like
receptors (TLR’s), a well studied case being the TLR9 lig-
and CpG-DNA known to drive in Dendritic Cells (DC'’s) robust
Interleukin 12 synthesis via canonical NFxB signaling. In the
mouse cross-linking of CpG-ODN's to rec. Ag further enhanc-
es immunogenicity of Ag’s, yet in human only plasmacytoid
(p) DC’s express TLR9. While there is circumstantial evidence
that TLR2 signaling promotes Th-2 responses, the biology
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Academy of Sciences-Leopoldina.

of C-type lection receptors (CLR’s) driven signaling comes
at surprise. Ligands for Dectin 1, -2 or Mincle engage the
tyrosine kinase SYK for CARD 9 activation — and such acti-
vated DC'’s promote Th-17 differentiation — and produce Inter-
leukin 2. Interestingly CARD9 deficient mice succumb early
after mycobacterial infection, while vaccination with synthetic
Dectin 1 ligands plus rec. TBC protein effectively induces
immune resistance. These examples underline our need to
understand in detail the differential impact — and their respec-
tive cross-connection of pattern-recognitic receptor (PRR)
driven signaling on the immunobiology of Antigen-presenting
cells (APC's). This knowledge appears pre-condition to use
in future custom-made adjuvants that enhance AND direct
adaptive immunity.
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Ozzie BERGER

GlaxoSmithKline Biologicals,
Wavre, Belgium

Ozzie Berger is currently serving as
Director of Regulatory Strategy in

GSK Biologicals’ Global Center for
Adjuvants and Alternative Delivery
Systems.

In August 2009, Ozzie transferred
from GSK Biologicals’ office in King of
Prussia, PA to the headquarters in Wa-
vre, Belgium, as part of a 2-year glo-
bal assignment, in order to work with
Nathalie Garcon in the newly created
Adjuvant Center. Ozzie's main role is to
define and develop effective regulatory
strategies in support of GSK Biologi-
cals’ global programs for adjuvanted

SESSION IV

TLR-4: From research to registered vaccines

Before his move to Belgium, Ozzie
was a Head in US Regulatory Affairs
supporting GSK Biologicals’ influenza
vaccines franchise with oversight of 9
development programs and 2 commer-
cial products.

Ozzie has 20 years of global regula-
tory and quality experience in the biop-
harmaceutical industry, mainly focused
on vaccines. He joined GSK in January
2002 and before that he worked for
seven years in CMC regulatory affairs
at Merck, West Point, PA. Prior to that
Ozzie worked at three start-up biotech
companies within quality control, quali-

vaccines.

Improved understanding of the important role of tolHike re-
ceptor (TLR) signalling in the induction of immune responses
has led to increased interest in TLR agonists. 3-O-desacyl-4*
monophosphoryl lipid A (MPL) is to date the best character-
ised TLR agonist and the only one present in licensed human
vaccines. MPL acts via TLR4 pathway, resulting in a transient
enhanced production of cytokines and chemokines leading
to the maturation and migration of APCs to the lymph nodes.
GSK started research on adjuvant combinations more than
20 years ago to address the demanding needs of vaccines
for challenging populations or pathogens. The first adjuvant
combination containing a TLR agonist licensed for use in hu-
man vaccines is Adjuvant System AS04 which consists of
MPL adsorbed onto a particulate form of aluminium salt.
AS04 is used in a Hepatitis B vaccine (Fendrix™) and a hu-
man papillomavirus (HPV) 16/18 vaccine (Cervarix®).
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ty assurance and research roles. Ozzie
received a Bachelor of Arts degree
from Arcadia University in 1991.

Preclinical studies revealed a superior adjuvant activity of
AS04 versus aluminum salts alone. ASO4 required the spa-
tial and temporal co-localization of antigens and adjuvant. In
the lymph nodes that drain the injection site, but not in other
lymph nodes or the spleen, ASO4 was shown to activate and
increase the numbers of dendritic cells and monocytes. Al-
together these data support a model where ASO4 rapidly
triggers a transient innate immune response that is spatially
contained in the injection site and the draining lymph nodes
leading to an enhanced activation of antigen presenting cells.
Hence these findings on ASO4 mode of action can explain
the favorable safety profile and the robust adaptive response
of the HPV 16/18 L1 VLP vaccine observed in clinical trials
& practice.
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Derek O’'HAGAN

Novartis Vaccines
and Diagnostics,
Cambridge, USA

Derek O'Hagan originally qualified as a
pharmacist in the UK in 1984, before
completing a PhD Thesis in 1988, on
the use of biodegradable microparti-
cles as vaccine delivery systems. After
becoming a Lecturer in Drug Delivery
and establishing a research group on
vaccine delivery at the Department of
Pharmaceutical Sciences, University
of Nottingham, he moved to the US

in 1993 to progress basic research
into clinical evaluation. He joined Chi-
ron corporation in 1995 and subse-
quently worked on several concepts
that moved into clinical trials, including
microparticles for the delivery of DNA
vaccines and bioadhesive polymers
for mucosal vaccine delivery. He also
worked on the emulsion adjuvant

SESSION IV

MFSS

MF59, which is included in a licensed
flu vaccine. He is currently the Global
Head of Vaccine Delivery Research

for Novartis Vaccines, based in Cam-
bridge, MA, and is responsible for
formulation science and novel vaccine
delivery research. He also leads a mul-
ti functional team responsible for re-
search on vaccine adjuvants. He is the
author of >120 original research pub-
lications, >60 chapters and reviews
and is a named inventor on >50 filed
patents. He was awarded the Confer-
ence Science medal of the Royal Phar-
maceutical Society of Great Britain

in 1997, and the Young Investigator
Research Achievement Award of the
Controlled Release Society in 1999.

The oil-in-water emulsion adjuvant MF59 has been included
in licensed products for seasonal and pandemic influenza
vaccines. It was originally licensed in a seasonal vaccine to
be used in elderly adults, but has recently completed a field
efficacy study in young children and showed significantly
enhanced efficacy over an unadjuvanted seasonal vaccine.
Moreover, it has been extensively evaluated for a range of
other vaccine antigens and is generally more potent than the
established adjuvant, Alum. Despite the extensive use of oil-
in-water emulsions, including MF59, and their proven efficacy
and safety in humans, their mechanism of action is only par-
tially understood. We have found that MF59 activates innate
immunity at the injection site in mice, including up regulation
of cytokine and other genes involved in blood cell recruit-
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ment. In agreement with the modified local gene expression
profiles, we could show that MF59 promoted a rapid infiltra-
tion of blood cells into the muscle. In addition, by using fluo-
rescently labeled antigen we could demonstrate that MF59
promotes antigen uptake by several blood cell types and
increases the transport of the antigen from the muscle to
the draining lymph nodes. Recently, we have dissected the
relative contribution of the various individual components of
the MF59 emulsion to innate immune genes activation, anti-
gen uptake, cell migration and adjuvant effect. We have also
assessed the requirement of several innate immune-related
genes including NIrp3 inflammasome and MyD88 for MF59
adjuvant effects and local innate immune activation.
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Veit HORNUNG

University Hospital,
University of Bonn,
Bonn, Germany

Prof. Veit Hornung received his M.D.
from the University of Munich (Ger-
many) in 2003, and subsequently
undertook his postdoctoral train-

ing at both the University of Munich
and the University of Massachusetts
Medical School in Worcester (USA).
In 2008 he joined the University of
Bonn (Germany), as a full professor,
where he established his current lab
within the Institute of Clinical Chemis-
try and Clinical Pharmacology. Prof.
Hornung's research focuses primarily
on the recognition of nucleic acids by

the innate immune system, with a ma-

jor aim of identifying nucleic sensing
pathways and their respective ligands
that initiate antiviral immunity. In the

SESSION IV

Role of the inflammasome in adjuvanticity

Prof. Hornung defined optimal RNA lig-
ands for TLR7 and TLR8 and identified
5’ triphosphate RNA as the ligand for
the cytosolic RNA helicase RIG-. More
recently, Prof. Hornung has focused on
the activation of the so-called inflam-
masome pathway, a cytosolic protein
scaffold that triggers the autocatalytic
cleavage of caspase-1, an important
checkpoint in inflammation. Here, the
novel DNA sensor AIM2 was identified,
a receptor that plays an important role
in antimicrobial defense against DNA
viruses and cytosolic bacteria. Cur-
rently, efforts are being undertaken to
target these nucleic acid sensors for
the induction of adaptive immune re-
sponses using novel adjuvants.

course of his postdoctoral training,

The innate immune system relies on its capability to detect
invading microbes, tissue damage or stress via evolutionarily
conserved receptors. The nucleotide-binding domain leucine-
rich repeat (NLRs) containing family of pattern recognition
receptors includes several proteins that drive inflammation in
response to a wide variety of molecular patterns. Especially
the NLRs that participate in the formation of a molecular
scaffold termed the ‘inflammasome’ have been intensively
studied in past years. Inflammasome activation by multiple
types of tissue damage or by pathogen associated signa-
tures results in the autocatalytic cleavage of caspase-1 and
ultimately leads to the processing and thus secretion of pro-
inflammatory cytokines, most importantly interleukin IL-1p
and IL-18. So far, several proteins have been described that
can initiate the formation of inflammasome complexes: the
NLR proteins NLRP1, NLRP3, NLRC4 and the PYHIN (pyrin
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and HIN200 domain—containing) protein AIM2. Up to now,
only AIM2 has been shown to directly bind to its activating
stimulus (double stranded DNA), whereas the NLR inflam-
masome proteins have not been established as bona fide
receptors. Of all of the NLR Proteins, NLRP3 has attracted
particular attention due to the fact that it seems to sense
a large variety of stimuli of diverse physiochemical nature
(e.g. ATP, pore forming toxins or crystalline material) and
also because it plays a pivotal role in many inflammatory
diseases. In addition, it has been shown that NLRP3 activa-
tion is required for the adjuvanticity of alum-based vaccines,
yet these results remain controversial. Here, | will review the
controversial molecular mechanisms that regulate NLRP3
signaling and highlight recent advancements in DNA sensing
by the inflammasome receptor AIM2.

61



vienna xvaccines

NETWORKING EXCELLENCE

VACCINES - THE KEY PARADIGI FOR THE 21st CENTURY'S HEALTH CARE STRATEGY
5th Semmering Vaccine Symposium, April 28-30, 2011 - Hotel Schloss Weikersdorf, Baden/Vienna

Vienna Vaccines is an independent non-profit organization devoted to building worldwide Vaccine Networks




ABSTRACT

THE SPEAKER

-

Claire-Ann SIEGRIST

University of Geneva,
Geneva, Switzerland

Claire-Anne Siegrist is Professor of
Vaccinology at the University of Ge-
neva (Switzerland), in charge of infec-
tious diseases and immunology at the
University Hospitals of Geneva, Direc-
tor of the Pediatric Department of the
University of Geneva and head of the
WHO collaborating Center for Neonatal
Vaccinology.

SESSION IV

Neonatal immunization:
which challenges for novel vaccines?

After her MD graduation at the Univer-
sity of Geneva, she trained in Geneva
and in the INSERM-CNRS Immunology
Center of Marseille-Luminy, France,
where she studied the mechanisms of
antigen presentation to the immune
system and obtained an Advanced Di-
ploma (DEA) in Immunology. After her
return to Geneva, Dr Siegrist continued
her molecular and cellular immunol-
ogy studies on the regulation of MHC
molecules and their influence on im-
mune responses. In 1994, Dr Siegrist
initiated a new research group on Vac-
cinology and Neonatal Immunology,
which was recognized in 1996 as a
WHO Collaborating Center for Neonatal
Vaccinology.

Prof. Siegrist was nominated as Pro-
fessor of Vaccinology at the Univer-
sity of Geneva in 1999, at the Swiss
Academy of Medicine in 2002 and in
2004 at the Swiss National Research

Foundation. In 2005, she received the
Bill Marshall Award from the European
Society for Paediatric Infectious Dis-
eases.

Professor Siegrist serves as an expert
in Vaccinology on various national and
international Advisory Committees.
She is the President of the Swiss Ad-
visory Committee for Immunizations
(CFV/EKIF) since 2004 and was nomi-
nated at the UK Joint Committee for
Vaccination and Immunization (JCVI) in
2008 and at the WHO Strategic Advi-
sory Group of Experts (SAGE) in 2010.
She has contributed to a large number
of original scientific publications in the
field of vaccine immunology, study-
ing in particular the mechanisms of
the maturation of early life vaccine
responses, identifying strategies likely
to enhance them and allowing a better
understanding of the influence of ma-
ternal immunity on immune maturation.

The neonatal immune system was long considered as a “toler-
izing” system and subsequently described as “immature” as
compared to that of adults. Recent evidence allows conclud-
ing that it is — in contrast — perfectly adapted to the unique
situation and challenges of an abrupt transition from pre- to
post-natal life. To avoid potentially detrimental responses
against maternal antigens or commensals, T cell responses
which are readily elicited in early life are preferentially polar-
ized towards CD4+ Th2 cells and away from CD4+ Thl/
Th17 and CD8+ T cells. Importantly, antigen-specific adult-
like CD4+ Th1/TH17 and CD8+ responses may be neverthe-
less be elicited by specific formulations / adjuvants. These
formulations are characterized by their in vivo targeting / ac-
tivation of only a small number of antigen-positive/adjuvant-
positive DCs, thus avoiding the induction of anti-inflammatory
/ regulatory mechanisms. The exact function / contribution
of early life regulatory T cells is still being investigated.
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Neonatal B cell responses are also not “deficient” but pref-
erentially polarized towards the induction of memory cells
rather than of antibody-producing-cells. This is reflected by a
progressive development of the number and size of Germinal
Centers, an important question being the extent to which it
may be modulated by novel vaccines. Another hallmark is
the short persistence of vaccine-induced antibodies, result-
ing from the limited establishment of long-lived plasma cells
in the early life bone marrow, where the production of the
APRIL survival factor is limited. Thus, the likelihood of life-
long antibody-mediated protection in the absence of boost-
ing is somewhat remote. Interestingly, immune memory elic-
ited in infancy may also not persist as long as that induced in
mature hosts. Finally, early life responses are susceptible to
vaccine interference, which may evolve as a major challenge
as the number of infant vaccines continue to increase.
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Steven G. REED

IDRI — Infectious Disease
Research Institute,
Seattle, USA

In 1994 Dr. Reed co-founded Corixa
Corporation where he served as Chief
Scientific Officer until leaving in 2004.
He founded Dharma Therapeutics, a
transdermal delivery company. His ac-
ademic appointments include Adjunct
Professor of Medicine at Cornell Uni-
versity Medical College and Research
Professor of Pathobiology at the Uni-
versity of Washington.

He serves on several editorial review
committees, has served as a member
of the Tropical Medicine Review Board
of the National Institutes of Health,
and is a member of the Vaccine De-
velopment and Diagnostics Steer-

SESSION IV

Challenge Panel

That year he was appointed as Scien-
tist of the National Institute of Amazon
Research in Manaus, Brazil, where he
directed research on tropical diseases.
Dr. Reed joined Cornell University Medi-
cal College in 1980 as Assistant Pro-
fessor of Medicine, continuing to work
in Brazil as manager of the Cornell-
Bahia program in International Medi-
cine. He joined the Seattle Biomedical
Research Institute in 1984 where he
worked until founding IDRI in 1993.

Dr. Reed's research interests have fo-
cused on the immunology of intracellu-
lar infections, and on the development
of vaccines and diagnostics for both

Steve Reed is Founder and CEO

of Immune Design Corp., a Seattle
based vaccine company, and Head
of Research and Development of the
Infectious Disease Research Institute,
a global health not for profit biotech.

Organization.

Safe and effective adjuvants for prophylactic and therapeu-
tic vaccine use are resulting from the identification and op-
timizing formulations of small molecules. Effectively engag-
ing macrophages and dendritic cells (DC), leading to T cell
responses is essential for developing a new generation of
T cell vaccines (e.g. tuberculosis, malaria, HIV), as well as
for improving the quality and duration of antibody responses
(influenza, HPV, HIV, etc.). The most advanced approaches
to new adjuvant development consist of using TLR ligands
(TLRL), to provide synergism between the formulation and
the TLRL. Using the crystal structure of the MD2 molecule
of human TLR4, we have designed and optimized a new gen-
eration of ligands. Engagement of TLR4 may lead to activa-
tion of signaling pathways, or to inhibition of signaling path-
ways, depending in part on the molecular structure of the
TLR ligand, and its interaction with MD2. Position, number,
and length of acyl chains present in the TLR4L all influence
responses by antigen-presenting cells (APC). Furthermore,
varying these factors, e.g. acyl chain number may produce
molecules active in mouse, but not human, APC.

FRIDAY, APRIL 29, 2011,16:10-16:50

ing Committees of the World Health

Dr. Reed graduated from Whitman Col-
lege in 1973, and received a PhD in
Microbiology and Immunology from the
University of Montana in 1979.

cancer and infectious diseases.

He has more than 220 original arti-
cles, several book chapters, and holds
more than 100 issued patents for diag-
nostics, vaccines, and therapeutics of
infectious diseases and cancer.

We have characterized molecular signatures of human den-
dritic cell (DC) responses using novel TLR4L, alone or in com-
bination, to design adjuvant potency and immune response
quality.

The manner in which TLRL are formulated dramatically influ-
ences the nature of the immune response induced. We have
developed formulations of our lead TLR4L, GLA, and have
evaluated a variety of these, including oil/water emulsions,
micellar, niosomal, and liposomal, in clinical trials and in a va-
riety of preclinical models. When properly formulated, GLA,
which was optimized for activity on human cells, but is also
active in animal models, has the ability to focus the T cell to
type |, to down regulate type 2 responses, induce CD8 T cells,
and effectively enhance and broadened specific antibody re-
sponses, including mucosal immune responses. We have
also shown that cells from elderly individuals strongly recog-
nize GLA, producing cytokines in a manner qualitatively and
quantitatively indistinguishable from cells from healthy adults.
Thus, it appears that selective molecular synthesis and for-
mulation may lead to a new generation of TLR4L- based adju-
vants with improved qualities over natural products.
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Martin FRIEDE

Dr Martin Friede currently leads the
technology transfer team within the
department on innovation, information,
evidence and research (IER) at the
World Health Organization in Geneva,
Switzerland. Prior to taking this posi-
tion he was the WHO focal point for
matters related to the development
and use of adjuvants, as well as tech-
nologies to facilitate vaccine delivery
such as needle-free systems, and vac-

Dr Friede created the WHQO's Global Ad-
juvant Development Initiative to facili-
tate supply of adjuvants and know-how
on vaccine formulation to public sector
vaccine developers.

Prior to joining WHO Dr Friede held
several positions in the vaccine indus-
try. He received his PhD in biochemis-
try from the University of Cape Town in
South Africa.

World Health Organization,
Geneva, Switzerland

Novel adjuvants —

breakthroughs and setbacks, where will we end?

The path to successful development of an adjuvanted vac-
cine is riddled with pitfalls, however none as difficult to over-
come as the demonstration of safety to a level that satisfies
not only the regulatory agencies, but the public in general.
Vaccines are continuously being questioned with regards to
safety, however in general this is from a small subset of the
public. But when adjuvants are added, there is not only more
vociferous public concern, but even some regulatory agen-
cies are unsure of how much data is required before they can
approve the vaccine.

For example, during the HIN1 pandemic, where the addi-
tion of oilin-water adjuvants to pandemic vaccines enabled
at least a doubling of the available vaccine supply, one of the
biggest barriers to uptake of the vaccine was fear of the ad-
juvant. Extensive preclinical studies, clinical studies in a wide
population range, and also data from millions of older adult
recipients showing that vaccines containing these adjuvants
are safe, was ignored, and unfounded hypothetical associa-
tions of the adjuvant entered mainstream communications.
This perception could have disasterous public health conse-
quences in the event of a more serious pandemic. These
concerns that adjuvants can or could cause rare severe
adverse events has also led to several candidate vaccines

66

cine stabilization methods.

being abandoned, including for example a TLR-9 adjuvanted
hepatitis B vaccine.

The concerns generally voiced are that adjuvants, through a
non-specific immune stimulation, can trigger or exacerbate
autoimmune responses, resulting in ‘gulf war syndrome’, mul-
tiple sclerosis, arthritis or other pathologies. Yet there is little
scientific data to indicate that this can happen, and more
data to support the contrary, that immune stimulation is safe.
Unfortunately there are no accepted preclinical models for
evaluating the risk of inducing autoimmunity, so proving that
the adjuvant will not do this is somewhat of a challenge.
Several lessons have however been learnt from the past:
Firstly, testing a novel adjuvant with a vaccine which does not
really need the adjuvant, is risky. In case of an adverse event
the regulators will veer on the side of caution since an effec-
tive vaccine already exists. For such vaccines, it is preferable
to use an adjuvant with a history of safety. And secondly,
once an adjuvant has been associated with adverse events,
in the clinic or even in preclinical studies, it is rather difficult
to rehabilitate a tarnished reputation.

In conclusion, for many vaccines it will be easier to use an
existing adjuvant than to create new adjuvants, but for dis-
eases where current adjuvants are inappropriate, the benefit
afforded by the new vaccine needs to be visible and com-
municated.
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Sefik S. ALKAN

Alkan Consulting LLC,
Basel, Switzerland

Dr. Sefik S. Alkan is a scientific execu-
tive with 30 years of accomplishments
in drug discovery, management and
proven leadership with top pharma-
ceutical companies. He has diverse
experience across therapeutic areas
such as Inflammation, Autoimmune
Diseases, Allergy/Asthma, Oncol-

ogy, and Vaccination. He received his
PhD in Microbiology/Immunology at
the Hacettepe University, Ankara, and
studied immunochemistry (APC-T and T
-B cell interactions using well defined
synthetic antigens) at the University

of California, San Francisco Medical
Center. After becoming Professor of
Immunology, in 1976 he joined Basel
Institute of Immunology and worked
on generation of antibody diversity,

SESSION IV

and human hybridomas. In the 1980’s
he started his career in the pharma-
ceutical industry starting with Ciba-
Geigy later Novartis (-1998), HVR later
Aventis (1998-2003). He then joined
3M Pharmaceuticals (2003-2007)

to work on TLR agonists as immune
modulators and vaccine adjuvants. In
2007 he joined Alba Therapeutics to
work on regulation of epithelial tight
junctions. He is currently an adjunct
Professor at the UMDNJ, RWJ Medical
School, Department of Molecular Ge-
netics and Microbiology, New Jersey.
In 2009 he moved to Switzerland and
founded Alkan Consulting in Basel. He
is the author of 160 publications and
inventor/co-inventor in more than 58
issued patents.

Can we really “relationally design” vaccines? Molecular en-
gineering allows us to synthesize subunits of vaccines. We
have now several novel synthetic adjuvants, and modern
delivery methods. Thus, we can potentiate the desired im-
mune response in some vaccines. However, we have not yet
discovered all the rules of induction of protective immune
responses. A well-coordinated collaboration of rapid innate
and slow adaptive immune systems is a prerequisite for the
success of vaccines. But also, successful design of a vac-
cine necessitates knowledge about the invasion strategy of
each infectious agent. Only then can we induce appropriate B
cell (antibody isotype) and T cell responses (TH1, TH2, Th9,
TH17, Th22, T-regulatory cells, and T=killer cells etc) and NK
cells. As the immune cells integrate a multitude of signals
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at a given time, these cell-subsets are induced in distinct
conditions and can be reinforced or destabilized by other
conditions. To this end, recent studies have used systems
biology approaches to obtain a global picture of the immune
responses to vaccination in humans. This method enabled
researchers to identify early innate signatures that predict
the immunogenicity of vaccines, as well as to discover poten-
tially novel mechanisms of immune regulation. The new tech-
nologies and computational tools permit the comprehensive
analysis of the interactions between all of the components
of immunity over time. Thus, systems biology is expected
to provide relevant and novel insights into the mechanisms
of action of vaccines and thus to improve their design and
effectiveness.
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Larry ELLINGSWORTH

Intercell USA, Inc.,
Gaithersburg, USA

Delivering effective and affordable vaccines to developing
countries represents a significant challenge for the vaccine
industry. Intercell is working with organizations such as PATH
and AERAS Global Tuberculosis Foundation to further devel-
opment of pneumococcal and tuberculosis vaccines. Moreo-
ver, the Company'’s first licensed vaccine, against Japanese
Encephalitis virus, provides the potential to prevent a sig-
nificant burden of disease in endemic areas throughout Asia.
The development of vaccines for developing countries is
hampered by the extreme conditions in which the vaccines
will be distributed and administered. Intercell's vaccine patch
technology, with its ease of administration and storage in a
nitrogen-purged pouch, is expected to increase accessibility
to vaccines among the world’s poorest populations. Phase |l
and Phase Il efficacy trials of the Traveler's Diarrhea Vaccine
System were recently conducted. This patch system con-
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Patch technology

Dr. Ellingsworth directs Intercell's
Patch Center of Excellence and leads
technology development efforts at
Intercell USA, Inc. (previously lomai
Corporation) with a focus on transcu-
taneous immunization. He has over
25 years of experience in research
management in the pharmaceutical
and biotechnology industries, including
at lomai Corp., Collagen Corp., Celtrix
Pharmaceuticals, and Antex Biologics.
Dr. Ellingsworth received his B.S. in
Genetics from the University of Califor-
nia-Davis (UCD), an M.S. in Genetics
from California State University, and a
Ph.D. in Immunology from UCD.

sists of two components: a single-use Skin Preparation Sys-
tem (SPS:Buffer), that is used to gently disrupt the stratum
corneum (SC) prior to patch application, and a dry formulat-
ed patch containing heatlabile toxin from enterotoxigenic E.
coli. Whilst the efficacy endpoints in these studies were not
met they supported the continued investigation of the patch
technology as a suitable route of immunization for other vac-
cine candidates; the pivotal studies confirmed that transcuta-
neous immunization (TCI) with the Traveler's Diarrhea Vaccine
System induced reproducible levels of protective antibodies
against the LT toxin resulting in a meaningful reduction of LT
specific ETEC episodes. The potential to formulate other anti-
gens, with or without an adjuvant, into a dry, stable, manufac-
turable patch configuration, and the ability to elicit immunity
by TCl, form the basis of Intercell’s TCI approach to develop
more effective and easier to use vaccines for the future.
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[Microneedle technology and its application

to influenza vaccination by the intradermal route

(1
Martine DENIS

Sanofi Pasteur,
Marcy I'Etoile, France

Dr. Martine Denis, D.V.M., is Senior Di-
rector, Clinical Development at sanofi
pasteur. Her responsibilities encom-
pass the clinical development of sanofi
pasteur influenza candidate vaccines.
Before joining sanofi pasteur, she has
been in charge of the coordination of
new influenza vaccine development at
GlaxoSmithKline Biologicals. Her previ-
ous professional experience includes
positions such as the head of HIV Im-
munology, head of Clinical Immunology
Viral Vaccines, and head of Preclinical
Virology Herpes Viruses at GlaxoSmith-

She also led the Vaccine Clinical Devel-
opment activities at Henogen, a Bel-
gian Biotechnology company. Dr. Denis
has been a member of the faculty of
Veterinary Medicine, Department of Im-
munology-Vaccinology at the University
of Liege, Belgium. Over the past fif-
teen years, Dr. Denis contributed to a
variety of virus vaccine projects at vari-
ous stages of development from early
research to post-marketing activities.

Kline Biologicals.

The intradermal route long has been known to be an efficient
method of vaccination. However, in the previous absence of
a system allowing for simple and reliable injection into the
dermis, the intramuscular (IM) or subcutaneous routes gen-
erally have been preferred. Sanofi Pasteur recently launched
the first influenza vaccines administered by the intradermal
route, using the Becton Dickinson Soluvia™ microinjection
system.

Intanza® 9ug, the vaccine indicated for subjects aged 18 to
59 years, illustrates the capacity of a vaccine administered
by intradermal route to elicit, with less antigen, an immune
response comparable to that induced by a conventional IM
vaccine. Intanza® 15pg, the intradermal vaccine indicated
for subjects aged 60 years and over, induces higher levels of
antibodies than its intramuscular counterpart, and antibody
levels as high as those induced by an MF59-adjuvanted influ-
enza vaccine.

Despite anatomical differences and involvement of different
antigen presenting cells following intradermal vs. deeper vac-
cine injection, the cellular and antibody responses induced

SATURDAY, APRIL 30, 2011,08:50-09:10

by influenza vaccination display similar characteristics. In a
clinical trial comparing the immunogenicity of a single admin-
istration of Intanza® 9pug or Vaxigrip® (15pg administered
IM) the two vaccines induced a similar increase in antibody
titers and frequency of vaccine-specific circulating B cells. As
may be expected for split-virion inactivated vaccines, neither
the ID nor the IM vaccine significantly affected the pre-vac-
cination levels of cellular immunity as measured by vaccine-
specific cytokine-expressing CD3+CD8+ or CD3+CD8- lym-
phocytes. The pattern of in vitro cytokines secretion after
antigen stimulation was also found to be similar in subjects
who had received the intradermal or the IM vaccine.

In conclusion, the intradermal influenza vaccine allows for
minimally invasive and convenient vaccination as compared
to standard IM influenza vaccines. The primary benefit of the
intradermal influenza vaccine is the induction of increased
levels of functional serum antibodies compared to IM vac-
cination at an equivalent dose, or the induction of antibody
responses similar to IM vaccines using less vaccine antigen.
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Michael ROYALS

PharmaJet, Golden,
Colorado, USA

SESSION V

Enhancing vaccination outcomes
with an ID jet injection device

Dr. Royals was a 2005 founding mem-
ber of Pharmalet and currently serves

as Chief Science Officer. In that capac-

ity he coordinates Global Public Health
Initiatives that include: 1) planning and
implementation of pre and post-mar-
ket clinical studies; 2) coordinating
with in-country immunization program
stakeholders to ensure programmatic
and user needs are reflected in the
technology brought to the market; 3)
analysis, development and execution
of market introduction strategies, and
4) serves as the Primary Investigator

on US Center’s for Disease Control and

National Institutes of Health product
development contracts.

Prior to joining PharmaJet Dr. Royals
established Bio-Logistics Preclinical, a
company that provides medical device
development services in support of
510(k) and PMA applications to the
FDA. He received his Doctor of Veteri-
nary Medicine Degree from Colorado
State University in 1995.

PharmaJet, a company founded to serve global public health
vaccination needs, recently brought to market a needle-free
jet injector optimized to deliver 0.1ml fluid volumes to the
skin. The path to market, including derivation of stakeholder
requirements, engineering hurdles, planning discussions with
National Regulatory Authorities and device marketing clear-
ance activities are discussed. Preclinical activities revealed
distinct performance differences between jet injection and
needle-based delivery methods. These differences included
injectate volume retained in the skin immediately after injec-

SATURDAY, APRIL 30, 2011,09:10-09:30

tion, kinetics of injectate arrival at the regional draining lymph
nodes and dermal dispersion patterns of injectate. Studies
to elucidate the immunological consequences of these dif-
ferences are being evaluated. Results from five pre-clinical
and three clinical studies using the ID device suggest good
utility with killed viral, modified live viral and DNA vaccines. In
2010 and 2011 PharmaJet was awarded next-generation ID
device development contracts by the US Centers for Disease
Control. Contract progress will be discussed.
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Georg MUTWIRI

University of Saskatchewan,
Saskatoon, Cananda

SESSION V

PCPP-based microneedles

Dr. Mutwiri is a Professor in the School
of Public Health and a Senior Scientist
at the Vaccine and Infectious Disease
Organization (VIDO)/International Vac-
cine Center, at the University of Sas-
katchewan.

Dr. Mutwiri achieved his D.V.M. from
the University of Nairobi, Kenya, and

a Ph.D. in Immunology from the Uni-
versity of Guelph, Canada. He later
completed postdoctoral research train-
ing in mucosal immunology at the Uni-
versity of California in San Diego, USA.
Dr. Mutwiri then joined the University of
Saskatchewan, Canada in 1997.

Dr. Mutwiri has established an active,
externally funded Research Program
and has had numerous collabora-
tions internationally. Current research
activities in his laboratory include the
discovery and development of vaccine
adjuvants and delivery systems. He
has published numerous papers in the
area of vaccinology, and has over 70
publications in peer-reviewed interna-
tional journals and book chapters.

Intradermal (ID) immunization using microneedles represents
a potentially powerful technology which can enhance immune
responses, provide antigen sparing and improve shelf-life of
vaccines. However, macroneedles are not fully compatible
with many vaccine adjuvants. In the present investigations
we evaluated the polyphosphazene adjuvants, PCPP, with a
microneedle-based ID immunization technology. When used
as part of an ID delivery system for hepatitis B surface an-

SATURDAY, APRIL 30, 2011,09:30-09:50

tigen, PCPP demonstrated superior adjuvant activity in pigs
compared to intramuscular administration, and significant
antigen sparing. It also accelerates the microneedle fabri-
cation process and reduces its dependence on the use of
surfactants. PCPP-coated microneedles have the potential to
improve the efficacy of ID vaccination with a patch delivery
system.
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Maria Elena BOTTAZZI

The George Washington University,
Washington, USA

Dr. Bottazzi is Associate Professor and
Vice-Chair for Administration of the De-
partment of Microbiology, Immunology
and Tropical Medicine (MITM) at The
George Washington University (GW) in
Washington, DC. Her major interests
are translational research and vaccine

development for neglected tropical dis-

eases and the role of vaccines as con-
trol tools in international public health
programs and initiatives.

Within MITM, Dr. Bottazzi is Co-Director
of the GW Center for Neglected Infec-
tions of Poverty, which includes the
Institute of Translational Research and
Development. In addition, Dr. Bottazzi
is Director for Product Development of
the Human Hookworm Vaccine Initia-
tive (a Product Development Public-Pri-
vate Partnership of the Sabin Vaccine
Institute). Dr. Bottazzi was recently
appointed as Associate Co-nvestigator
at GW for the new Clinical and Trans-
lational Science Institute at Children’s
National Medical Center. Dr. Bottazzi is
an Associate Editor for Public Library
of Science (PLoS) Neglected Tropi-

cal Diseases Journal and is the author
or co-author of multiple scientific and
technical papers in molecular, cellular

SESSION V

Challenge Panel

biology, immunoparasitology, and vac-
cine development and is the recipient
of multiple extramural awards.

Dr. Bottazzi is a native of Tegucigalpa,
Honduras, where she obtained a B.S.
in Microbiology and Clinical Chem-
istry from the National Autonomous
University of Honduras and her Ph.D.
from the Molecular Pathology & Experi-
mental Immunology Program at the
University of Florida. After completing
her post-doctoral training at University
of Miami and University of Pennsylva-
nia, Dr. Bottazzi relocated to GW. She
has been on the faculty since 2001
and with Professor and Chair, Dr. Pe-
ter Hotez, she has established and
manages one of the newest and most
successful academic departments de-
voted to infectious disease problems
in developing countries.

The development and testing of novel vaccine delivery plat-
forms and administration routes are critical to the devel-
opment of vaccines targeting neglected tropical diseases
(NTDs) or the so-called diseases of the poor. These plat-
forms need to be evaluated at early stages of development
because for these types of vaccines, resources are scarce
and the interest of industry partners is rarely captured.

The challenge will be how to accelerate the development,
testing and approval of these delivery technologies for
their future application to NTD vaccines. The solution may
be to link the testing of new vaccine delivery technologies
to the development of second generation vaccines already
approved and needed in the developing world (Hepatitis B,
HPV). In this way, knowledge-based capacity will be trans-
ferred to developing countries that can then be used in the
development of other vaccines.

Access to these technologies could be accomplished
through linkages with Product Development Partnerships
(PDPs), which could provide early assessment of alternate
delivery platforms during the development of these new vac-
cines. Some PDPs such as Sabin Vaccine Development, IDRI
and IVl are already collaborating with public sector vaccine
manufacturers.

SATURDAY, APRIL 30, 2011,09:50-10:30

Several key factors need to be taken into consideration by

vaccine developers:

1. Delivery technologies should be developed and tested in
parallel with other platforms such as novel adjuvants to
ensure compatibility.

2. Robust and adequate immunological and potency stud-
ies should be developed to gain understanding of the
immunological consequences of utilizing novel delivery
technologies.

3. National regulatory agencies and other stakeholders in
developing countries should be engaged early in develop-
ment to ensure that future needs, accessibility and deliv-
ery processes are addressed.

4. Market assessments should be performed to ensure intro-
duction strategies are successful.

5. Appropriate funding mechanisms should be evaluated,
since mechanisms such as AMCs and PRVs have not yet
been successfully used for NTD vaccines.

Ultimately, the objective is to use these technologies to im-

prove and induce a more efficacious immune response. This

could lead to antigen and/or dose sparing, which ultimately
would result in reductions in vaccine costs (e.g., production,
delivery and distribution).
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Andreas MEINKE

Intercell AG,
Vienna, Austria

Dr. Andreas Meinke graduated in Biol-
ogy from the University of Freiburg,
Germany and obtained his Ph.D. in
1992 from the University of Freiburg
and the University of British Columbia
in Vancouver, Canada. Subsequent to
his work at the Department of Micro-
biology and Immunology at UBC, he
joined the Department of Microbiology
and Genetics, University Vienna, as an
Assistant Professor.

In 1998, Dr. Meinke joined the newly
founded biotech company Intercell AG,
where he was instrumental for the de-

velopment of the AIP technology that
led to the development of several vac-
cines, currently in pre-clinical and clini-
cal development. At Intercell, he held
various positions and was appointed
to head the Research Department in
2010.

During his career, Dr. Meinke has
authored and co-authored more than
50 publications lectured in several
University programs and filed more
than 20 patents in the field of antigen
discovery.

Up to date, most vaccines are delivered to humans by intra-
muscular or subcutaneous injection using a syringe or by
oral administration (e.g. Polio, Cholera, and Rotavirus). The
intradermal (ID) route is so far only used for the administra-
tion of few marketed vaccines; BCG against tuberculosis,
vaccines against rabies (e.g. Rabipur® and Verorab) and
recently flu (Intanza®).

The renewed interest in intradermal or also (trans)cutaneous
delivery has been spurred by the fact that the dermis and
epidermis are particularly rich in APCs, rendering these sites
ideal for the induction of a more efficient immune response
with a potentially lower vaccine dose. Although numerous
clinical trials have been reported with novel ID vaccines, the
majority have been performed in only few indications (Rotavi-
rus, Hepatitis B and Influenza).

As cost and availability are two of the main drivers for the
supply of vaccines to the less developed world, the highest
likelihood of success for the introduction of novel vaccines
that are applied by intradermal immunization will be with
those vaccines that are associated with high costs and/or
limited availability. In addition, any vaccine that will strongly
benefit from its intradermal delivery in regard to efficacy
should be considered a promising candidate. Furthermore,
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delivery of vaccines via ID or cutaneous application will also
reduce the risk of injuries and infection as caused by the use
of needles and thereby improve their safety.

Nevertheless, there are a number of obstacles for the devel-
opment of intradermal/cutaneous vaccines that have to be
tackled prior to successful market entry. Most importantly,
clinical evidence needs to be collected directly comparing
the novel vaccine with the traditional vaccine at the same,
but lower than currently applied dose. In order to induce
efficient immune responses some vaccines will require the
use of novel adjuvants, when Aluminium salts or oilin-water
adjuvants prove to be too reactogenic in combination with
the respective antigen. And in addition, the costs associated
with a novel ID vaccine as compared to a traditional vaccine
need to be properly calculated, including not only costs for
manufacturing, but all incremental costs relating to introduc-
tion of such vaccine to routine immunization.

A novel ID or cutaneous delivered vaccine that has over-
come these hurdles will be of large benefit especially for less
developed countries, protecting individuals from infectious
diseases at a lower dose and price combined with a safer
administration.
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Christoph KLADE

Intercell AG,
Vienna, Austria

Dr. Klade is a biochemist and immunol-
ogist by training. He obtained his PhD
from the University of Vienna and took
further training in immunology at the
Universities of Berkeley and Stanford,
California. After university he has spent
over sixteen productive years in indus-

trial R&D in big pharma (Boehringer

Ingelheim) and biotech (Intercell).

Major achievements include:

e setting up technology platforms for
discovery of both B- and T-cell anti-
gens

e bio-assay development & validation
for measuring B- and T-cell mediated
immune responses

e technical development of vaccine
candidates from pre-clinical to licen-
sure

e clinical trials phase 04V

After joining Intercell in 1999, Dr.

Klade was involved in the discovery of

Staphylococcus aureus antigens that

are now in late stage clinical develop-

ment. Next he set up a comprehensive

T-cell epitope identification program

and led Intercell’s pioneering thera-

peutic Hepatitis C vaccine approach.

SESSION V

Dr. Klade set up the Department of
Clinical Immunology (responsible for all
immunological monitoring of Intercell’s
vaccine trials including T-cell and serol-
ogy assays) and the Department of
Technology Development (responsible
for process and product development
and industrialization from preclinical to
commercialization). Both proved invalu-
able for the successful late-stage de-
velopment of Intercell’s first product a
prophylactic vaccine against Japanese
Encephalitis that got U.S., European
and Australian marketing approval
early in 2009. 2008-2011 Dr. Klade
served as Senior Vice President for
Global Clinical Development at Inter-
cell, overseeing and steering over 20
clinical trials (phase 0-V) in 7 different
indicatons.

Vaccines have probably saved more lives than any other
medical intervention. In that regard their availability and im-
plementation in particular in early childhood immunization
programs can be seen in line with basic needs like clean
water and adequate nutrition, appropriate housing, hygiene
and education.

Vaccine development has been greatly spurred in recent
years. New technologies and even novel scientific disciplines
like molecular biology / molecular immunology have made an
impact. In parallel vaccine production capabilities have been
constantly improving as exemplified by cell-culture derived
vaccines with higher purity, improved reactogenicity profile
and better economics.

SATURDAY, APRIL 30, 2011,09:50-10:30

Nevertheless significant issues remain especially for less de-

veloped countries.

a) scientific: for some of the most deadly diseases like AIDS
or tuberculosis still no vaccines are on the horizon.

b) technical: many vaccines still require cold-chain distribution
which still cannot be achieved in large parts of the world.

c¢) medical: traditional vaccines administered using steel nee-
dles all too often provoke needle sharing. Unfortunately,
many examples of inadvertent spreading diseases by this
practice exist. One of the saddest is probably the spread
of Hepatitis C in Egypt (Frank et al. 2000, Lancet 355).
Novel trans-dermal immunization strategies as discussed
in this session, but also entirely different approaches like
edible vaccines may prove to help overcoming such is-
sues in future.

d)in addition economic (availability), political (recommen-
dation, implementation), logistic (distribution) and some-
times even societal (acceptability) issues are hampering
use of vaccines.

Only concerted action addressing all these issue will lead to

full translation of the powerful benefits vaccines can bring to

the world.
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Lone SIMONSEN

The George Washington University,
Washington, USA

Dr Simonsen is a research professor
at the George Washington University,
and holds an appointment with the
RAPIDD infectious disease modeling
network hosted at the Fogarty Inter-
national Center, National Institutes of
Health (NIH). She is also the president
of SAGE Analytica, a consulting busi-
ness in Bethesda, Maryland.

Dr. Simonsen holds a PhD in popu-

SESSION VI

Signature features and health burden
of the 2009 HINI pandemic and historic pandemics

lation genetics from University of
Massachusetts, Amherst, and is an
expert in infectious disease epidemiol-
ogy, pandemic influenza, surveillance
methodology, vaccine effectiveness
and vaccine adverse events. Over the
past two decades she has worked at
the Centers for Disease Control and
Prevention, the World Health Organi-
zation and the National Institute of Al-
lergy and Infectious Diseases (NIAID)
at the National Institutes of Health,
and has published ~100 papers, book
chapters, commentaries and letters.
She is an editor of several journals, in-
cluding Epidemics, Plos Currents Influ-
enza and Plos Medicine. As a senior
epidemiologist she advised the NIAID
institute leadership on influenza, SARS,
and vaccine issues, and assisted WHO
with SARS and pandemic influenza
response, before leaving the govern-
ment in 2007 to pursue a career in
academia and consulting in the private

sector. Her current research focuses
on signature features of elucidating
the epidemiology of historic influenza
pandemics, developing novel surveil
lance strategies for tracking the ongo-
ing pandemic, modeling of burden of
respiratory viruses, and evaluating ben-
efits associated with vaccine programs
(influenza, PCV7, rotavirus vaccines).
Resently Dr. Simonsen served on an
influenza expert panel for the Council
of Foreign Relations in NY, presented
on pandemic surveillance issues at the
President’s Council of Advisors on Sci-
ence and Technology Policy in DC, on
influenza vaccine benefits at a Lancet
conference in Beijing, on signature
features of historic influenza at a NIH-
sponsored meeting in Copenhagen,
and on pandemic surveillance strat-
egies at Harvard School of Public
Health.

The WHO was severely criticized of overdoing the public
health response to the 2009 HIN1 pandemic. We review re-
cent insights and lessons from past pandemic “signature pat-
tenns” to put the contemporary experience in perspective.
Who is at risk of pandemic mortality? In contrast to seasonal
influenza where >90% of deaths are of seniors, a key sig-
nature of historic pandemic influenza is the mortality shift
towards younger ages. The severe 1918 pandemic and the
2009 pandemics are dramatic examples of this phenome-
non, with 9 out of 10 pandemic deaths occurring among per-
sons <65 years. The 1957 and 1968 pandemics featured a
more moderate age shift.

How does one compare severity of pandemics? Because of
the age shift, counting numbers of deaths is not an appro-
priate metric to compare the severity across pandemic and
seasonal influenza periods. Instead, we used US mortality
surveillance data to estimate Years of Life Lost (YLL), a met-
ric that weighs a young person’s death greater. In this “ap-
ples to apples” comparison, the 2009 pandemic caused as
many as ~1.7 million YLL — similar to the 1968 pandemic.

SATURDAY, APRIL 30, 2011,11:00-11:20

Is the 2009 HIN1 pandemic over? Not necessarily. Historic
pandemics are characterized by recurrent waves; the pan-
demic virus continued to circulate and dominate in the fol-
lowing 2-5 winter seasons before becoming established as a
“seasonal” influenza virus. The 2010-2011 experience of the
HIN1-pandemic virus was by many indicators more severe
than the 2009 experience.

Can we be certain the worst is over? Not necessarily. The
1918 pandemic virus featured a relatively mild 1st wave sev-
eral months before it went on to kill ~2% of the global popu-
lation during 1918-20. Likewise, during the 1968 A/H3N2
pandemic the majority of deaths in Europe occurred during
the second season of circulation (1969-70). For the 1889
pandemic, most deaths occurred during the 3rd wave with
two years delay.

In a historic perspective, numerous uncertainties remain
about the HIN1 pandemic that warrants continued vigilance,
and continuing efforts to protect the population with vaccine
and by other means. It is too early to talk about this pan-
demic in past tense.

85



vienna xvaccines

NETWORKING EXCELLENCE

VACCINES - THE KEY PARADIGI FOR THE 21st CENTURY'S HEALTH CARE STRATEGY
5th Semmering Vaccine Symposium, April 28-30, 2011 - Hotel Schloss Weikersdorf, Baden/Vienna

Vienna Vaccines is an independent non-profit organization devoted to building worldwide Vaccine Networks




THE SPEAKER

ABSTRACT

N
Klaus STOHR

Novartis Vaccines and
Diagnostics,
Cambridge, USA

Before his current position as Vice-
president and Head, Global Policy;
Novartis Vaccines&Diagnostics, Klaus
held various positions at Novartis after
he joined the company in 2007:
¢ Vice-President and Global Head,
Influenza Strategy Liaison and Key
Account Management;
NVD Oct 08-Augl0
e Vice-President and Global Head,
Influenza Franchises,
NVD Feb 07-Sep 08

SESSION VI

Novel influenza vaccines:
how will they meet health needs

Before joining Novartis, he worked at
the World Organzation from 1992 to
2007 in various program in the follow-
ing positions such as:

¢ Special Advisor on Influenza Pandem-

ic Vaccine Development;
WHO Initiative for Vaccine Research,
Jan 06-Jan 07

¢ Head, WHO Global Influenza Pro-
gramme, 01-Jan 06

¢ Coordinator, WHO SARS Aetiology
and Diagnosis, WHO,
Feb 03-July 03

e Scientist, Animal and Food related
Public Health Risks, Department
of Communicable Diseases, WHO,
1998-2001

Before joining WHO Klaus had worked

initially as Scientist and later as Head

of the Department of Infectious Diseas-

es at the National Institute for Epidemi-
ology and Infectious Disease Control in
Animals, Germany since 1987.
Education and post-graduate training
¢ PhD (Dissertation on Epidemiolo-
gy and Infectious Disease Control)
1984-1987

¢ Research Fellowship in Epidemiology
and Infectious Disease Control,
University of Leipzig, 1984-1987

e Thesis (Guidelines for investigations
of infectious disease outbreaks),
University Leipzig, 1983-1984

Publications

¢ > 60 scientific publications
(since 1992)

¢ >180 invited presentations at inter-
national meetings (since 1992)

Academic Positions

e Honorary Professor, Freie University,
Berlin 2007

e Consultant Professor Shantou
Medical University; China 2001

Awards

e Included in the Scientific American’
list of 50 research and policy lead-
ers in 2005

¢ Award for Leadership in Health;
Medical Science Center,
Texas University, 2005

e Corresponding Member, European
Society for Clinical Virology
since November 2003

The key challenges in influenza immunization are to increase
immunization coverage, offer improved vaccines for children
and elderly (effectiveness; crossreactivity), constrained
pandemic production capacity and time pressure during the
seasonal production race. Vaccine advancements can help
address several of these challenges. However, one of the
key obstacles remains low immunization coverage in high
risk groups for which immunization is already recommended.
Improvement here will require public health investments and
commitment by national authorities into driving vaccine up-
take in developed countries.

More than 15 companies of different size have pre-clinical
or clinical with influenza vaccines development programs.
Many of them develop new production platforms (cell, plant
and bacterial expression; viral vectors; DNA) in the hope to
combine production efficiencies (unit costs; time to market)
with enhanced vaccine effectiveness. The latter has direct

SATURDAY, APRIL 30, 2011,11:20-11:40

patient benefits. However, the former may only be relevant
for pandemic preparedness and early begin of seasonal im-
munization unless reduced vaccine costs are used by health
authorities directly to drive vaccine up-take. That remains to
be seen.

Several ongoing efforts to increase vaccine efficacy are fo-
cusing on e.g. adjuvants and fusion proteins (and other TLR
agonists). Others see new production platforms and rapid
manufacturing ramp up as solution to improve efficacy (of-
ten through increasing antigen content) and time to seasonal
vaccine market. New delivery systems (nasal, skin) in devel-
opment have still to demonstrate improved vaccine efficacy
for high risk groups. Antigen sparing achieved through this
approach will have only patient benefit if reduced costs are
reinvested into increasing immunization rates.

A universal vaccine protecting against various influenza sub-
types and replacing seasonal immunization is not yet in sight.
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Derek SMITH

University of Cambridge,

Derek Smith is Professor of Infectious
Disease Informatics in the Zoology
Department at Cambridge University.
He is also a member of the Depart-
ment of Virology at Erasmus Medical
Center in The Netherlands, and is a
Senior Research Fellow at the Foga-
rty International Center at the United
States National Institutes of Health. He
is a temporary advisor to the World
Health Organization and is a member
of its influenza vaccine strain selection
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The antigenic evolution of influenza virus

He is also involved in vaccine strain se-
lection for other human and non-human
pathogens. His research is focused

on how pathogens evolve, to what ex-
tent this evolution is predictable, and
determining public and animal health
measures against such ever-chang-

ing pathogens. He received a United
States National Institutes of Health
Director’s Pioneer Award in 2005 for
his work on Antigenic Cartography, a
method that enables detailed study of

Cambridge, UK committee.

Thirty plus years of global influenza virus surveillance, in mul-
tiple species, provides a remarkable dataset for the study
of influenza virus evolution. Because the purpose of much
of this surveillance is vaccine strain selection, these data
have been analyzed antigenically as well as genetically. | will
describe the evolution of recent

A (HIN1) pandemic influenza viruses, as well as these vi-
ruses when they have circulated in humans and pigs over the
last 70 years. In addition | will describe the evolution of swine
and human seasonal influenza
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pathogen evolution.

A(H3N2) viruses from the last influenza pandemic in 1968,
and of ~13,000 influenza A(H3N2) viruses from six conti-
nents during 2002-2007. These studies of human influenza
viruses will be contrasted with studies in other species, to
show the importance of the coevolution of the virus and pop-
ulation-level immunity to the virus.

Finally, | will describe how the methods used to quantify and
visualize the antigenic evolution of influenza viruses can also
be applied to other pathogens.
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Hartmut J. EHRLICH

Baxter Innovations GmbH,
Vienna, Austria

Dr. Hartmut Ehrlich is a physician with
over 20 years experience in biophar-
maceutical research and product de-
velopment. He graduated from Medical
School at the University of Giessen,
Germany in 1985 and completed his
Doctorate at the Clinical Research Unit
for Blood Coagulation and Throm-
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A cell culture flu vaccine

bosis of the Max-Planck-Foundation.
Subsequently, he spent over 6 years in
basic research and patient care at the
Department of Medicine, Hematology-
Oncology of Indiana University and the
Lilly Laboratories for Clinical Research
in Indianapolis, Indiana, the Depart-
ment of Molecular Biology at the Cen-
tral Laboratory of the Dutch Red Cross
in Amsterdam, The Netherlands, and
the Kerckhoff-Clinic of the Max-Planck-
Foundation in Bad Nauheim, Germany.
In 1991, Dr. Ehrlich joined Sandoz,
now Novartis, and spent almost 4
years in clinical development as well
as corporate project management in
immunology-oncology in Nuremberg,
Germany and Basel, Switzerland.

Dr. Ehrlich joined Baxter in 1995 as
Medical Director for its former Biotech
business, and held several positions of
increasing responsibility until Septem-

ber 2003 when he was named Vice
President, Global Clinical R&D for the
BioScience Division. In September of
2006, he was promoted to his current
position, leading all R&D and Medical
Affairs for BioScience.

During his career, Dr. Ehrlich has
authored and co-authored well over
100 scientific publications and book
chapters. He has been lecturing in
several university programs in Austria
and abroad, and he is on the Advisory
Board for the Biotec MBA program at
Danube University in Krems/Austria.
Most importantly, he was associated
with the successful development and
licensure of numerous biotechnological
products in the areas of hematology
- oncology, immunology, critical care,
hemophilia, vaccines and biosurgery.

Conventional methodologies used to manufacture influenza
vaccines have a number of disadvantages. Public health au-
thorities have been recommending for decades that alterna-
tive cell culture systems be developed that allow production
of influenza vaccine using robust, well characterised manu-
facturing systems. The ideal substrate to produce biologi-
cals has been defined as a continuous cell line which can be
fully characterised with respect to absence of tumorogenici-
ty and freedom from adventitious agents. We have developed
a Vero cell culture platform which has been optimised for the
development of a wide variety of candidate vaccines against
emerging virus diseases and particularly influenza viruses.

Both seasonal and pandemic Vero cell derived influenza vac-
cines (VCIV) have been demonstrated to be well tolerated
and immunogenic in a number of clinical studies. Generally,
safety and immunogenicity studies are sufficient for the li-
censure of seasonal influenza vaccines. The induction of he-
magglutinin (HA)-specific antibodies, as determined by the
hemagglutination-inhibition (HI) assay, is a well established

SATURDAY, APRIL 30, 2011,12:00-12:20

correlate of laboratory-confirmed efficacy and clinical effec-
tiveness of egg-derived seasonal influenza vaccines.

In our studies, culture-confirmed influenza infection (CCll) and
antigenic typing were used to provide a stringent assess-
ment of the ability of a novel inactivated Vero cell-derived in-
fluenza vaccine (VCIV) to prevent seasonal influenza infection
in healthy adults. Efficacy and immunogenicity data were then
analyzed to investigate whether hemagglutination inhibition
(HI) titer can be used as a correlate of VCIV-induced protec-
tion from seasonal influenza. In this study protective efficacy
for antigenically-matched CCIl was 78.5% and 71.5% for all
laboratory confirmed infections. A reciprocal Hl titer of =15
was found to provide a reliable correlate of CCIV-induced pro-
tection and there was no additional benefit with titers >30.
These data provide evidence that this novel VCIV is safe, im-
munogenic and efficacious and indicate that existing corre-
lates of protection for seasonal influenza vaccines may also
apply to VCIV.
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Thomas HOFSTAETTER

VaxInnate,
Cranbury, USA
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A simple approach to a flu vaccine

Dr. Hofstaetter is the President and
Chief Executive Officer at Vaxinnate,

a biotechnology company pioneering
breakthrough technology for develop-
ing novel vaccines and a member of
the VaxInnate Board of Directors.
Prior to joining Vaxlnnate, Dr. Hof-
staetter spent more than 30 years

in leadership positions at research-
based pharmaceutical companies. He
held executive roles in research and
development, as well as strategy and
business development, during postings
around the world, including the United
States, Japan, France and his native
Germany.

During his service at Wyeth from 2004
until the firm’s acquisition by Pfizer

in 2009, Dr. Hofstaetter was Senior
Vice President of Corporate Business
Development and a member of both
the Wyeth Management Committee,
and the Pharmaceuticals Management
Team.

A biochemist by training, Dr. Hofstaet-
ter holds a PhD in Molecular Biology,
magna cum laude, and a Master of Sci-
ence degree in Biochemistry from the
University of Tuebingen in Germany.

Dr. Hofstaetter began his pharmaceuti-
cal industry career in 1978, when he
joined Behringwerke AG in Marburg,
Germany, as a research scientist, ris-
ing to become Head of Research and
later General Manager of the Business
Unit for Immunology and Oncology.
From 1991 through 1994 he served
as General Manager of the Pharmaceu-
ticals Unit of Hoechst Japan in Tokyo.
He moved to the United States in
1995 to become Senior Vice President
of Business Development and Strategy
for Hoechst Marion Roussel. From
1999 to 2004, Dr. Hofstaetter was
Senior Vice President of Corporate De-
velopment at Aventis.

Established technologies to manufacture flu vaccines in ei-
ther eggs or cell culture have serious shortcomings in terms
of speed and productivity which limit their utility in respond-
ing to pandemic threats. Moreover, the currently approved
vaccines show limited efficacy in core target groups like the
elderly. This can only be improved by adding adjuvants which
comes with its own issues and is still not approved in the US.
VaxInnate has developed a novel technology which offers
a solution for these problems: Our vaccines consist of the

SATURDAY, APRIL 30, 2011,12:20-12:40

globular head of the viral hemagglutinins fused genetically
to proprietary variants of a potent stimulator of the innate
immune system, the bacterial protein flagellin. These con-
structs can be expressed in E. coli which allows the pro-
duction of hundreds of millions doses within a few months.
Clinical trials with prototype seasonal and pandemic H1 vac-
cines have confirmed high immunogenicity at 1-2 ug doses
combined with excellent tolerability up to at least 20 ug.
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John OXFORD

Queen Mary School of Medicine,
London, UK

John Oxford is Professor of Virology
at St Bartholomew's and the Royal
London Hospital, Queen Mary's School
of Medicine and Dentistry. He has
co-authored two standard texts: ‘In-
fluenza, the Viruses and the Disease
with Sir Charles Stuart-Harris and G.C.
Schild and most recently ‘Human Virol-
ogy, a Text for Students of Medicine,
Dentistry and Microbiology’ now in its
third edition, published by Oxford Uni-
versity Press. Professor Oxford has
also published 250 scientific papers.
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Challenge Panel

His research interest is the patho-
genicity of influenza, in particular the
1918 Spanish Influenza strain, which
he combines with conducting clinical
trials using new influenza vaccines and
antiviral drugs. This research has been
featured on Science TV programmes
recently in the UK, USA, Germany and
Holland. He is Scientific Director of the
college research virology company
called Retroscreen Virology Ltd
(www.retroscreen.com).

The influenza A Swine HIN1 is a Darwinian creature of huge
consequence scientifically and from the viewpoint of the
community. Survival of the fittest implies dominance and this
virus has displaced other influenza A viruses. Paradoxically,
since the over 65's have natural immunity to the HIN1 family
death rates from HIN1 have been low and moreover H3N2
viruses have been pushed aside.

From a community viewpoint the entirely new feature of the
HIN1 pandemic has been the Justa position of “a virus with a
name” alongside the desire of families who have lost children
to the virus to past photos on facebook. Deaths in young
children, although relatively few, have therefore had a huge
impact in the community.

SATURDAY, APRIL 30, 2011,12:40-13:20

To my mind a huge effort is now required to extend vaccine
to HCW's and to their families and to carers as well as cover-
ing the highly emotive group of paediatrics.

Scientifically there is recent progress with universal flu vac-
cines, encompassing constructs of M2, M1 and NP and also
peptides designed for novel antigenic sites. At the centre
of these discoveries is human quarantine itself involving big
issues of informed consent and conduct to the highest stand-
ards of clinical practice.
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Michael PERDUE

U.S. Department
of Health & Human Services,
Washington, USA
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Dr. Michael Perdue joined the HHS’
Biomedical Advanced Research and

Development Authority (BARDA) in Sep-

tember 2007 as Deputy Director for
the Influenza and Emerging Diseases

Division. He became Director of the Di-

vision in March 2009. He received his
Ph.D. in virology from the University of
Mississippi Medical Center in Jackson
and held postdoctoral appointments
at Duke University and the University
of Minnesota. He served on the faculty
of the University of Kentucky Medical
School where he performed National
Institutes of Health-funded basic re-
search on avian retroviruses, before
joining the US Department of Agricul-
ture. While with the USDA, he worked
on avian influenza viruses in Athens,
GA where, over a period of 15 years,
he published scores of articles on vari-
ous aspects of avian influenza virus
molecular biology, molecular epide-
miology and vaccine development. In
2001 he became Research Leader for
USDA's Environmental Microbial Safety
Laboratory in Beltsville, Maryland,
where he led a research team and a
25-member staff. In September of
2004 Dr. Perdue joined the US Cent-

ers for Disease Control and Prevention
in Atlanta and was seconded to the
World Health Organization Headquar-
ters in Geneva, Switzerland. Among
other international liaison duties there
he served as Team Leader for Avian In-
fluenza at the Human/animal Interface.
While with USDA, Dr. Perdue had been
closely involved in the characteriza-
tion of the first avian and human H5N1
influenza viruses that appeared in
Hong Kong in 1997. He has followed
the spread and characteristics of the
diseases caused by the H5N1 viruses
since then. In January of 2006 he
served as ‘Event Manager’ for the WHO
headquarters response to the human
infections with H5N1 in Turkey and
was a WHO spokesperson for avian in-
fluenza issues. As Deputy Director for
the Influenza and Emerging Diseases
Division, he also served as a Project
Officer on cell culture based influenza
vaccine development contracts and in
a wide range of activities supporting
the Pandemic Influenza Program. As
Division Director now he oversees the
program that includes more than 40
active federal contracts and grants.



STATEMENT

Three fundamental questions arise regarding the future of
influenza vaccines: Do we need more, do we need them to
be made faster, and do they need to be better? There are
also basically three types of influenza vaccines: Seasonal,
Pandemic and Pre-pandemic. This sets up a useful matrix!
from which to discuss, plan, and work. For seasonal vac-
cines, our current status indicates that we do not need more
- we are still throwing away tens of millions of doses each
year. Likewise, the manufacturing pathways and processes

IInfluenza vaccine needs:

SESSION VI

for seasonal vaccines are now fixed, and under normal cir-
cumstances the seasonal vaccine is delivered on time. So
we'd have to say that we don't need more seasonal vaccine,
nor for it to be produced faster. While we could all agree
on differing levels of positive responses for other cells in
the matrix, unfortunately, the lack of need and urgency for
seasonal vaccines may impinge on progress that could ben-
efit the development and manufacturing of pre-pandemic and
pandemic vaccines.

VACCINE TYPE MORE? BETTER? FASTER?
Seasonal No Yes No
Pandemic Mild-no; Severe-yes Yes* Yes
Pre-pandemic Yes/No? (current policy-No) | Yes Yes/No?

*The HIN1 pandemic vaccines were excellent.

The US (and other) government’s decision to provide mono-
valent HIN1 vaccine for anyone who wanted it has been gen-
erally applauded as the right thing to do. This decision was
supported by the available data, which showed that HIN1
vaccines were generally excellent vaccines. However, only
licensed vaccine manufacturers were able to provide this
vaccine and, in the US, only egg-grown vaccine was used.
This session will cover existing and new technologies for in-
fluenza vaccines and the advantages and disadvantages of

SATURDAY, APRIL 30, 2011,12:40-13:20

each. One major challenge is to identify ways to assist in
the evaluation and accelerated development of newer vac-
cine technologies that can produce better influenza vaccines
more quickly and hasten their advancement across the fin-
ish line. Regardless of the general consensus for addressing
each cell in the matrix, this progress will provide additional
options that can be used to save lives before and during the
next pandemic.
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Jessica FLECHTNER

Genocea Biosciences, Inc.

Cambridge, USA

Jessica Baker Flechtner, Ph.D. is the
Vice President of Research at Genocea
Biosciences, Inc.

Dr. Flechtner established the com-
pany’s functional laboratory, and is
leading Genocea’s research efforts

to identify novel T cell antigens for
inclusion in vaccines directed against
a variety of infectious diseases. Prior
to joining Genocea, Dr. Flechtner was
an Immunology Consultant at Biovest
International, where she guided the
development of assays to evaluate the
success of the company'’s autologous
Follicular (Non-Hodgkin's) Lymphoma
vaccine in patients. As a researcher
at Mojave Therapeutics, Inc. and Anti-
genics Inc., which acquired Mojave's
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T cell vaccines

intellectual property, Dr. Flechtner de-
veloped protein and peptide-based vac-
cines and immunotherapies for cancer,
infectious disease, autoimmunity and
allergy. She is an inventor on ten pend-
ing or issued patents and has multiple
peer-reviewed scientific publications.
Dr. Flechtner performed her post-doc-
toral work in the laboratory of Dr. Har-
vey Cantor at the Dana Farber Cancer
Institute and Harvard Medical School.
She holds a Ph.D. in Cellular Immunol-
ogy and a B.S. in Animal Science from
Cornell University, and is a member of
the American Association of Immunolo-
gists and American Society for Micro-
biology.

Vaccines have had a major impact on the prevention of com-
municable diseases, including the eradication of smallpox
and the near-eradication of polio. However, there remain a
large number of pathogens that have been intractable to
vaccine development. One of several explanations is that
conventional methods by which vaccines are developed are
not applicable to these pathogens; namely, the focus on anti-
body-mediated immunity. Many pathogens for which vaccines
do not exist reside within human cells during some point of
their replicative cycle within the host, thus being inaccessible
to antibodies. It is at this stage that the celF-mediated arm of
the immune system can be mobilized to prevent disease. To
this end, the identification of the antigenic targets of T cells
that can subsequently be used as components of candidate
vaccines has gained importance. A method has been devel-
oped where CD4+ and CD8+ T cells from naturally exposed
individuals can be screened against a proteomic library that
contains every full-length protein predicted to be expressed
by a pathogen and is individually arrayed in microtiter plates.
By screening the library with T cells from multiple human do-
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nors from different ethnic backgrounds, protein antigens that
are recognized by a broad human population are identified.
Further segregation of identified antigens based on the clini-
cal outcomes of the donors leads to the discovery of pro-
tein antigens that are correlated with natural immunity and
protection, which can then be included in novel vaccine for-
mulations. This technology has been successfully applied to
four diverse pathogens: the obligate intracellular bacterium,
Chlamydia trachomatis; the mucosal colonizing organism,
Streptococcus pneumoniae; the neurotropic virus, Herpes
Simplex Virus type-2; and the malaria-causing apicomplexan
parasite, Plasmodium falciparum. Animal proof of concept
for vaccine efficacy has been established in three of these
targets. Taken together, these results indicate that using a
comprehensive approach to limit the thousands of possible T
cell antigens to those specifically associated with protection
in a broad and ethnically diverse human population can be
successfully applied for antigen discovery and the genera-
tion of novel T cell-based vaccines for previously intractable
disease targets.
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Michael WACKER

GlycoVaxyn AG,
Schlieren, Switzerland
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Paradigm shift in discovery and production

of glycoconjugate vaccines

Michael Wacker co-founded Glyco-
Vaxyn in 2004 and acts as scientific
director. In this role, he is responsible
for research and preclinical product
development. Michael did his PhD in
microbiology at the Swiss Institute of
Technology in Zurich (ETHZ) and as
well as his post doctoral fellowship.
During this time he invented the tech-
nology.

He is the author of several publications
in international scientific journals, in-
cluding Science and PNAS. In addition,
he is inventor of numerous patent ap-
plications. He graduated in biochemis-
try from the ETH in Zurich.

GlycoVaxyn AG was founded in 2004
as a spin off of the Swiss Institute of
Technology in Zurich (ETHZ). The com-
pany has licensed a technology which
allows the in vivo synthesis of com-
plex glycoconjugates in Escherichia
coli. Glycoconjugates are constituted
by a polysaccharide part covalently
linked to a protein. This technology

has potentially various therapeutic
applications as polysaccharides/
glycoproteins are ubiquitous in most
living organism and have a number of
important functions. The main focus
is the generation of vaccine against
bacterial diseases. The company has
started to demonstrate the potential
of the technology while applying its
technique to the synthesis of bacte-
rial antigen with the intension to use
as vaccination tool. Its most advanced
glycoconjugate vaccine is going to
enter into human clinical trials in
2010. GlycoVaxyn is venture financed
with Eur 25 millions invested to date.
The investors are Sofinnova Partners
(France), Index Ventures (Switzerland)
and Edmond de Rothschild Investment
Partners (France). The company is lo-
cated outside Zurich and employs 34
highly qualified collaborators mainly in
biological research and process devel-
opment.

GlycoVaxyn AG, a leader in the development of innovative bio-
conjugate vaccines based on complex polysaccharide struc-
tures, is developing a multivalent Shigella conjugate vaccine.
Conjugate vaccines are a safe and efficient way to increase
human health. We have developed a proprietary technology
that allows the synthesis of these complex immunogenic bio-
conjugates via a biological process in E. coli, resulting in a
robust and reproducible process and yielding a highly defined
product. The conjugation of an antigenic polysaccharide to
a designer protein of choice occurs via an N-glycosidic link-
age through an enzymatic process in E. coli. The conjugate
vaccine is extracted afterwards from of E. coli and purified
by chromatography.

Shigellosis is a severe diarrheal condition resulting from bac-
terial infection. Each year, 1 million people are estimated to
die from Shigella infection and 580,000 cases of shigellosis
are reported among travelers from industrialized countries.
To obtain a broad protection against the disease, GlycoVaxyn
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is developing a multivalent vaccine against S. flexneri sero-
types, S. dysenteriae and S. sonnei. The shigella vaccine
consists of different Shigella polysaccharides conjugated to
a protein carrier. A production process has been developed
to extract the bioconjugate from E. coli. The S. dysenteriae
01 bioconjugate was tested in a single-blind, first in human
study to evaluate safety, reactogenicity and immunogenicity
at two doses, with or without adjuvant, in 40 healthy naive
volunteers. The candidate vaccine exhibited a good safety
profile. No significant adverse reactions were observed
at any of the vaccine dose levels. In addition, the results
showed a robust immune response indicated by seroconver-
sion in 80% of the volunteers. All vaccine dose levels tested
elicited significant IgG as well as IgA antibody responses.
This is the first time that a biologically synthesized conju-
gate vaccine has been tested in humans and is a first step
towards the development of a multivalent Shigella vaccine.
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Sipuleucel-T:

autologous cellular immunotherapy for prostate cancer

Robert SIMS

Dendreon Corporation,
Seattle, USA

Dr. Sims is board certified in Hema-
tology and Medical Oncology. He
joined Dendreon in 2003 as Medical
Director and was promoted to Senior
Medical Director in 2007. Dendreon
(Nasdaqg: DNDN) has been dedicated
to targeting cancer and transform-

ing lives through the discovery and
development of novel products like
Provenge®, an active immunotherapy
which was approved by the FDA in
2010 for the treatment of men with
metastatic castrate resistant prostate
cancer. Dr. Sims has been the Medical
Monitor for all recent and current clini-

Prior to joining Dendreon Dr. Sims was
a practicing hematologist-oncologist
in the Pacific Northwest. Dr. Sims
received his M.D. degree at Oregon
Health Sciences University, followed
by internal medicine residency training
at NYU Medical Center. He received
his hematology-oncology fellowship
training at Fox Chase Cancer Center
in Philadelphia, PA. He is an author on
over 20 publications.

cal trials at Dendreon.

Sipuleucel-T is an autologous cellular immunotherapy that
has been shown to enhance overall survival (OS) of men
with asymptomatic or minimally symptomatic metastatic
castrate resistant prostate cancer (nCRPC) by 4.1 months
(HR=0.775; P=0.032).

Sipuleucel-T is prepared by culturing peripheral blood mono-
nuclear cells from leukaphereses obtained at Weeks O,
2, and 4 with a recombinant fusion protein [prostatic acid
phosphatase (PAP) and GM-CSF] ex vivo. Product param-
eters were evaluated by flow cytometry, including cumula-
tive total nucleated cells (TNC), absolute CD54+ cells, and
CD54 upregulation. Antigen presenting cells (APCs) and T
cell activation-associated cytokines, T cell proliferation, IFN-y
ELISPOT and antibody responses were assessed in a subset
of patients during and/or after treatment.

CD54 upregulation of APCs, antigen-specific T cell prolifera-
tion, type-1 cytokine secretion, and IFN-y ELISPOTs were

SATURDAY, APRIL 30, 2011, 15:40-16:00

increased in the product at Weeks 2 and 4 compared to
Week Q. Cellular and humoral responses to the recombinant
protein and PAP were observed at Weeks 6, 14 and 26. In-
tegrated analysis of patients treated with sipuleucel-T from
three Phase 3 mCRPC studies (N=476) showed correlations
between OS and cumulative CD54+ cells (P=0.016), TNC
(P<0.001), and CD54 upregulation (P=0.002). In a subset
of the largest study, evidence of correlations were observed
between OS and antibody response at Week 6 (P=0.079),
T cell proliferation at Week 14 (P=0.057), and ELISPOT at
Week 26 (P=0.049).

Conclusion: Sipuleucel-T is the first FDA-approved autologous
cellular immunotherapy for advanced prostate cancer. In a
subset of patients, it has been shown to stimulate persist-
ent cellular and humoral immune responses. Correlations be-
tween immune parameters and OS suggest that these may
be candidate biomarkers for clinical activity.

105



vienna xvaccines

NETWORKING EXCELLENCE

VACCINES - THE KEY PARADIGI FOR THE 21st CENTURY'S HEALTH CARE STRATEGY
5th Semmering Vaccine Symposium, April 28-30, 2011 - Hotel Schloss Weikersdorf, Baden/Vienna

Vienna Vaccines is an independent non-profit organization devoted to building worldwide Vaccine Networks




THE SPEAKER

ABSTRACT

Maria Elena BOTTAZZI

The George Washington University,
Washington, USA

SESSION VII

Advances in the development of vaccines

against neglected tropical diseases

Dr. Bottazzi is Associate Professor and
Vice-Chair for Administration of the De-
partment of Microbiology, Immunology
and Tropical Medicine (MITM) at The
George Washington University (GW) in
Washington, DC. Her major interests
are translational research and vaccine
development for neglected tropical dis-
eases and the role of vaccines as con-
trol tools in international public health
programs and initiatives.

Within MITM, Dr. Bottazzi is Co-Director
of the GW Center for Neglected Infec-
tions of Poverty, which includes the
Institute of Translational Research and
Development. In addition, Dr. Bottazzi
is Director for Product Development of
the Human Hookworm Vaccine Initia-
tive (a Product Development Public-Pri-
vate Partnership of the Sabin Vaccine
Institute). Dr. Bottazzi was recently
appointed as Associate Co-Investigator
at GW for the new Clinical and Trans-
lational Science Institute at Children’s
National Medical Center. Dr. Bottazzi is
an Associate Editor for Public Library

of Science (PLoS) Neglected Tropi-
cal Diseases Journal and is the author
or co-author of multiple scientific and
technical papers in molecular, cellular
biology, immunoparasitology, and vac-
cine development and is the recipient
of multiple extramural awards.

Dr. Bottazzi is a native of Tegucigalpa,
Honduras, where she obtained a B.S.
in Microbiology and Clinical Chem-
istry from the National Autonomous
University of Honduras and her Ph.D.
from the Molecular Pathology & Experi-
mental Immunology Program at the
University of Florida. After completing
her post-doctoral training at University
of Miami and University of Pennsylva-
nia, Dr. Bottazzi relocated to GW. She
has been on the faculty since 2001
and with Professor and Chair, Dr. Pe-
ter Hotez, she has established and
manages one of the newest and most
successful academic departments de-
voted to infectious disease problems
in developing countries.

One of the major hurdles in the critical path for the devel
opment and testing of novel and translational discoveries
is overcoming the so-called “valley of death”, or the prod-
uct development gap for taking a bench discovery to the
point where it shows a clear path to the clinic. Sabin Vaccine
Development is a product development-public private part-
nership (PD-PPP) founded to develop recombinant protein
vaccines targeting neglected tropical diseases, a group of
chronic, debilitating, and poverty-promoting infections (i.e.
hookworm and schistosomiasis). Two major NTD vaccines
have transitioned into the vaccine development critical path,
a bivalent hookworm vaccine and a schistosomiasis vac-
cine. The Human Hookworm Vaccine program comprises on
the development of antigens targeted to block hookworm
anemia. The two lead candidate antigens include a glutath-
ione S-ransferase, Necator americanus (Na)-GST-1, which is
known to be involved in hookworm heme detoxification and

SATURDAY, APRIL 30, 2011, 16:00-16:20

an aspartic protease, Na-APR-1, used by adult hookworms to
degrade host hemoglobin after blood ingestion. The Schis-
tosomiasis Vaccine Program comprises on the development
of the lead candidate antigen, Schistosoma mansoni (Sm)-
TSP-2 surface tetraspanin, a molecule that interferes with
the critical functions of the schistosome tegument. Advances
in the development of these two NTD vaccines will be pre-
sented including the pre-clinical criteria used for the rigorous
selection of the candidate antigens such as the use of animal
models to determine specific endpoints such as blood loss,
worm burdens and fecal egg counts, the assessment of the
immunoepidemiological profiles and the study of function/
structure of each of the proteins. Data will also be presented
of the early stage process development, analytical and bio-
chemical characterization, technology transfer, cGMP manu-
facture and upcoming clinical development plans.
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Kajo holds a MD from the RWTH
Aachen, Germany, and a PhD in Cell
Biology from University College Lon-
don. He received his education in
internal medicine and oncology at the
I. Medizinische Klinik of Mainz Univer-
sity and is a board certified internist.

Kajo has a strong basic science back-

ground in Biophysics, Cell Biology
and Molecular Immunology and did

a Habilitation in Biochemistry at the
Christian-Albrechts University in Kiel.
At Merck-Serono, Kajo was involved in

the clinical development of cetuximab
in Japan and after his promotion to
Senior Medical Director was responsi-
ble for the global clinical development
of the Cancer Immunotherapy portfolio
of Merck-Serono. He is member of
several international working groups
that presently develop new paradigms
for the clinical development of cancer
vaccines and immunotherapies. He re-
ceived extensive management educa-
tion from MIT Sloan School of Manage-
ment and London Business School.

Polynucleotide-based vaccine formats principally offer the
possibility to vaccinate against any protein antigen, including
targets that would be difficult or impossible to produce, e.g.,
seventransmembrane spanning proteins. Ideally, the same
production process could be used or be rapidly adapted to
produce multiple vaccines against disparate targets. Such a
nimble and flexible vaccine technology based on messenger
RNA (mRNA) has been developed by CureVac.

CureVac's RNActive® vaccines are two-component vaccines:
Component 1 is an mRNA optimized for efficient and sta-
ble antigen expression. Component 2, which stimulates Toll
like receptor 7 (TLR7), is represented by the same mRNA
complexed with the cationic peptide protamine. RNActive®
vaccines induce balanced adaptive immune responses, i.e.
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B and T cell-mediated immunity, including effector and sus-
tained memory responses. For example, RNActive® vac-
cines encoding typical influenza antigens protected against
lethal homologous and heterologous challenges with different
influenza A virus strains. Protection was persistent and could
also be elicited by single dose vaccination. Furthermore, first
clinical results from tumor immunotherapeutic studies indi-
cate safety and biological activity in humans. Clinical-grade
material could be rapidly produced within a few weeks from
receipt of an antigen sequence by a highly scalable produc-
tion process.

In summary, RNActive® vaccines represent a flexible and
rapidly producible breakthrough technology that might be uni-
versally applicable for vaccination against protein antigens.
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CONCLUDING PANEL DISCUSSION

The importance of vaccines for global health care

Panel by Norman Baylor, Shan Lu, Stanley Plotkin, John Shiver,
Fred Zepp, Thomas Szucs & Alexander von Gabain

Infectious diseases remain the worldwide greatest health
threat and one of the major impediments to overcome the
unacceptable economical misbalance between developed
and developing countries. The threat, the devastation and
the economical damage of worldwide insufficiently controlled
infectious diseases is extremely well documented, as is the
notion that vaccination is arguably the most successful medi-
cal intervention. Globally, vaccines are one of the few cost-
effective interventions that result in population-level benefit
across the age spectrum. It is with no doubt the most cost-
efficient investment to keep known and novel emerging infec-
tious diseases under control, but also predicted pandemic
threats. No other medical countermeasures have been as
effective in reducing or eliminating the incidence of infectious
diseases, such as measles, mumps, rubella, smallpox, and
diphtheria. Currently available, highly effective and safe vac-
cines have a still underused potential to meet a huge global
burden of infectious diseases and to save further millions of
lives, provided that vaccine developers and providers, char-
ity funds, governmental and non-governmental organisation
will be able to synergize in an optimal global fashion. The
defeat and reduction of infectious diseases by the virtue of
vaccination, could clearly free resources for improved life
conditions for all humans on earth, provided the global vac-
cine gap could be closed.

Unfortunately, the undoubted gigantic benefit of vaccines
for global health care is set off by the growing “anti-vaccine
movement” which is largely rooted in fear, misinformation,
and bad science, particularly in the developed part of the
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and how to deal with fear

world. In those countries, the exposure of many citizens with
life-threading infectious diseases is dramatically reduced,
last not least due to the success of the childhood vaccine
schedules and through the mediated herd protection. Thus,
fundamental opponents of vaccination, often acting in a
fashion of “charlatan camouflage”, readily take advantage
of peoples’ legitimate concerns, lack of knowledge and un-
derstandable fears, with the consequence that they become
principally opposed against vaccination: “The problem with
current vaccine groups is that they are advocating for a
problem that doesn't exist. Vaccines do not cause autism,
diabetes or other developmental disorders or diseases.”
(Paul Offit). As a result some parents choose to withhold
or draw out their children’s vaccine schedule, leading to an
increased period of time, when children are susceptible to
certain diseases. Consequently, some childhood diseases,
once mostly eradicated, are making a comeback, even in the
developed part of the world and, as the consequence carry
the negative debate and attitude into less developed and
emerging countries. General public acceptance of vaccines
is an enormous challenge for public health care systems.
Multiple federal, state, and local entities have attempted to
address this challenge through various outreach campaigns,
programs, and incentives. In a time of elevated government
distrust, transparency is critical. Thus, future generations of
vaccinologists need to be globally oriented in both mindset
and daily practice.

In the panel, we will try to discuss questions related to the
global need for vaccines and the forces at work leading to
the improvement of existing and to the development of novel
vaccines, but also counteracting their optimal and worldwide
usage.
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Dr. Stanley A. Plotkin is Emeritus Pro-
fessor of the University of Pennsylva-
nia, Adjunct Professor of the Johns
Hopkins University and Executive
Advisor to Sanofi Pasteur. Until 1991,
he was Professor of Pediatrics and

Microbiology at the University of Penn-

sylvania, Professor of Virology at the
Wistar Institute and at the same time,
Director of Infectious Diseases and

Senior Physician at the Children’s Hos-

pital of Philadelphia. For seven years
he was Medical and Scientific Director
of Sanofi Pasteur, based at Marnes-
la-Coquette, outside Paris. He is now
consultant to a number of vaccine
manufacturers and non-profit research
organizations.

He is a member of the Institute of
Medicine of the National Academy of
Sciences and the French Academy of
Medicine. His bibliography includes
nearly 700 articles and he has edited
several books including a textbook on
vaccines. He developed the rubella
vaccine now in standard use through-
out the world, is codeveloper of the
newly licensed pentavalent rotavirus
vaccine, and has worked extensively
on the development and application of
other vaccines including anthrax, oral
polio, rabies, varicella, and cytomega-
lovirus.

Acceptance by the public of recommended vaccines has
been a problem since the time of Jenner and is a complex
phenomenon derived from a mixture of fears concerning
safety, mistrust of authority, misinformation created by the
media and the Internet, as well as strongly held religious and
philosophical opinions. No longer is it possible to simply as-
sume that the public will acquiesce to vaccine recommenda-
tions.

That being said, the majority of the public will accept vac-
cines when their importance is explained, and another seg-
ment will accept if their questions are answered. For the
remainder, only legal remedies are available, which will vary
with the culture of different countries, ranging from legal ob-
ligation as in the United States to ignoring the problem, as in
some European countries.
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Important factors in vaccine acceptance are the concepts of
community and altruism. In Latin America, where the feeling
of community is still prevalent, the idea that being vaccinated
protects others as well as oneself creates an obligation that
is important in maintaining high vaccine coverage. Of course,
inordinate fear of a particular disease, as meningitis for ex-
ample, is a driving force in all societies.

However, the crux of the problem in developed countries is
how to deal with legitimate questions. Governments must do
more to explain why a vaccine is recommended. Education
of physicians and nurses is also paramount, especially where
medical and nursing schools do a poor job of training about
vaccines. Professional societies also have an important role.
Literature that is straight forward, non-condescending and
accurate must be made available to all parents and prospec-
tive vaccine recipients.
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Professor Fred Zepp is currently Medi-
cal Director and Chairman of the De-
partment of Pediatrics at the University
Medicine, Johannes Gutenberg Univer-
sity Mainz, Germany. While working as
a research fellow at the Department of
Pediatrics, Prof. Zepp obtained his MD.
Professor Zepp has held many profes-
sional posts including head of the Ref-
erence Laboratory for Cell-Mediated
Immunity of Vaccines and head of the
Vaccination Centre, both at the Uni-
versity Hospital, Johannes Gutenberg
University Mainz. In addition, he was
chairman of the Association for Pedi-
atric Immunology and chairman of the
Advisory Board of the Foundation ‘Pre-
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ventive Medicine in Pediatrics’. He also
serves as a member of the German
Vaccination Advisory Board (STIKO)
since twelve years and in 2006 he
became member of the Scientific Ad-
visory Board of the German Medical
Association. In 2009 he was appointed
president of the German Society of
Pediatrics and Adolescent medicine.
Professor Zepp has contributed to
over 100 research articles and re-
views, particularly in the fields of
cell-mediated immune response to
vaccines, candidate vaccines, immune
responses to acute respiratory tract
infections in children, and the immune
responses of newborns.

The introduction of universal vaccination programs world-
wide has led to an impressive reduction and control of many
life-threatening infectious diseases over the past 50 years.
While vaccines obviously have provided undisputable bene-
fits, the effectiveness of new and existing programs strongly
depends on trust and acceptance by the general public. In
recent years maintenance of public vaccination programs
was repeatedly challenged by concerns about safety and
concerns about the rising costs of new innovative vaccine
developments. While most health care providers as well as
public health officials and epidemiologists state that these
fears are unfounded, persisting unbalanced risk perception
by the public undermines the effectiveness of vaccination
programs.

Factors contributing include the increased media attention
given to the theoretical risks associated with vaccination, the
spread of anti-vaccination information via the internet and the
disappearance of vaccine-preventable diseases. In addition
the beliefs of some complementary and alternative medicine
providers may contribute to the anti-vaccination movement.
Finally, sub-optimal immunization rates are further influenced
by inadequate political commitment, poor coordination be-
tween different levels of government and health care provi-
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sion, general misconceptions about contraindications, diffi-
culties with complex and changing immunization schedules
and the ‘busy lives’ factor. Surprisingly even some scientists
dispute potentially weakening effects vaccines might exert
on the infant’s immune system as well as unforeseen, long-
term complications of vaccination, such as autoimmune
diseases, cancers or neurological sequelae. In consequence
a minority claims that the risks associated with infectious
diseases in general are lower than the risks of complications
caused by vaccines

To counteract this development and improve trust in public
vaccination programs physicians and health educators must
deal fully and respectfully with the vaccine safety concerns
of parents and patients. Health-care workers, from general
practitioners to midwives, need to keep up to date with de-
velopments in the debate and learn how to discuss, rather
than dismiss, parents’ fears. Moreover, health politicians as
well as public health organizations need to increase their ac-
tivities in educating an informing the general population. Vac-
cine coverage might also benefit by providing financial incen-
tives for health care providers and direct measures like recall
systems to encourage parents to immunize their children.
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Dr. John Shiver is Vice President, Vac-
cines Discovery. He is responsible for
the worldwide leadership of vaccine
basic research for the Infectious Dis-
eases Franchise leading the teams of
scientists working to develop novel
vaccines against a broad range of dis-

eases, including HIV/AIDS, human pap-

illomavirus, rotavirus, zoster, influenza
and bacterial infections.

Dr. Shiver has gained international
recognition in the scientific community
for his leadership of Merck’s novel HIV
vaccine research program. He has led
Merck’s HIV-1 vaccine research team
since 1992 playing an instrumental
role in the development of vaccines
based on gene delivery technologies
and of quantitative immunological
assays to measure T cell immune re-
sponses.

After graduating with a B.S. degree

in Chemistry/Mathematics from Wof-
ford College, Dr. Shiver received a
Ph.D. in Physical Chemistry from the
University of Florida, and completed

a postdoctoral fellowship in Biophys-
ics at Purdue University. He joined
Merck in 1991 following four years as

a Senior Staff Fellow in the Experimen-

tal Immunology Branch of the National
Cancer Institute, National Institutes of
Health. Dr. Shiver is an Editorial Board
Member for the Journal of Virology
and Drug Discovery Today: Disease

Mechanisms. He is a member of the
NIH HIV-1 Vaccine Testing Network
Laboratory Science Advisory Com-
mittee and the Aeras Immunology
Technical Advisory Group (a nonprofit
group dedicated to the development of
tuberculosis vaccines), and the Exter-
nal Steering Committee for the Emory
University Vaccine Center. He is on the
Executive Board of the International
Society of Vaccines and the Scientific
Advisory Board of the Seattle Biomedi-
cal Research Institute. He is also an
Adjunct Professor at the University of
Pennsylvania College of Medicine in
Philadelphia.

Dr. Shiver is the author of more than
100 articles that have been published
in leading scientific journals, including
Science, Nature, Cell, and the Pro-
ceedings of the National Academy of
Sciences. In addition, Dr. Shiver is a
co-author of 24 awarded patents cov-
ering his contributions in the field of
novel vaccine development.

While substantial progress has been made to provide afford-
able, safe and effective vaccines to global populations, there
still exist considerable opportunities for continued success
against vaccine-preventable diseases. The obvious and very
important successes have been achieved against poliovirus
and small pox and there measles and other immunizations
that are routine in developed nations are becoming more
available as well. This trend should continue with the intro-
duction of highly effective, safe vaccines against rotaviruses,
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pneumococcus, and HPV. The implementation of these vac-
cines to global populations will be facilitated by lower costs
through greater manufacturing efficiency and achieving
more thermostable formulations that reduce, or eliminate,
the need for maintaining cold chain storage. Greater ease of
administration, such as by oral, nasal, or needle-free patch
delivery also facilitate broader usage of these products such
as has been the case for the Sabin poliovirus vaccine.
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from the University of Basel, a Masters
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Master of Public Health degree from
Harvard University, and is board certi-
fied in Pharmaceutical Medicine as
well as in Prevention and Public Health.
Recently, he has received a LL.M in
International Business Law with a spe-
cialisation in Information- and Technol-
ogy Law from the University of Zurich.
He is also member of the editorial
board of several scientific journals and
has published more than 300 articles,
book chapters and monographies. He
has worked extensively in the field of
pharmaceutical economics and epide-
miology. In addition he is head of the
Swiss Association of Health Econom-
ics. He serves on the board of various
biotech companies and is chairman of
BB Biotech, a large biotech investment
company. Recently he has also been

He is also a Professor and part-time
lecturer for Medical Economics at the

Vaccines are the most popular preventive intervention world-
wide. The wide use of vaccination either in children or in
selected populations at high risk has produced substantial
achievements in the control of vaccine-preventable diseases.
The economic importance of vaccines lies partly in the bur-
den of disease that can be avoided and partly in the competi-
tion for resources between vaccines and other interventions.
Interventions that produce both a health benefit and cost
savings are inherently cost-effective. For some vaccines
economic evaluations consisted of comparing the costs of
vaccination with the savings in treatment costs. For all these
vaccination strategies, monetary savings are attained to-
gether with improved health status, and the decision to vac-
cinate is straightforward. However, other (newer) vaccines
that do not save costs produce health benefits. The decision
to vaccinate depends now on the willingness of the society
to pay for increased health benefits.

An instrument to assess the relative value of different im-
munization strategies is the economic evaluation, in which
different vaccination strategies are being calculated and
compared with a reference strategy, which is often the non-
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in Business Administration from the
University of St Gallen, Switzerland, a

appointed as chairman of the largest
Swiss health insurer.

intervention strategy, i.e. no vaccination. Costs can be di-
vided in medical costs related to the disease (medication,
laboratory tests, consultations, hospitalizations) or to the
vaccination (purchasing price of the vaccine, costs for ad-
ministering the vaccine, treatment of side effects). Societal
costs are indirectly related to the treatments and vaccination
and are mainly costs of lost productivity due to disease.
Medicines differ from classical vaccines in at least three
ways: firstly, there is a longer tradition of economic evalua-
tions for vaccines than for medicines. Some of the earliest
economic studies were carried out in the field of vaccines in
the public health arena. Secondly, comparatively fewer cen-
tral decision makers need to be convinced as compared to
drugs. The reason for this being a more centralised process
of recommending vaccines and vaccination policies. Thirdly,
externalities are more relevant in the field of vaccines. Posi-
tive externalities are present in the case where herd immunity
prevents the spread of the disease in the community.

For the investor, vaccination is a challenging area with po-
tentially high returns, provided the companies are able to
demonstrate a value case for patients, society and payors.
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Dr. Shan Lu is a physician scientist, an
academic vaccine researcher and a
leader in the International Society for
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Currently he is a professor in the De-
partment of Medicine at the University
of Massachusetts Medical School,
USA and holds adjunct professor ap-
pointments at several leading Chinese
academic biomedical institutions. In
the last two decades, Dr. Lu has used
the DNA vaccine approach to develop
and optimize vaccines against HIV-1,
bioterrorism (plague, smallpox, anthrax
and botulinum) and emerging patho-
gens (SARS, seasonal and pandemic
influenza, EV71 and C. diff), pathogens
causing chronic infectious diseases
(hepatitis viruses and h-CMV) and
pathogens causing neglected infec-
tious diseases including diarrhea. His
research has focused on the immuno-
genicity of antigens and the optimiza-

tion of protective antibody responses.
His group developed and tested the
first ever DNA prime-protein boost HIV
vaccine in humans. Dr. Lu is a member
of the Executive Board for the Interna-
tional Society for Vaccines (ISV) and
served as a co-chair for the 2nd to 4th
Annual Global Congresses organized
by the International Society for Vac-
cines (ISV). He has been a member on
US NIH vaccine grant review panels
including serving as Chair for the se-
lection of key biodefense vaccines for
US national vaccine stockpiling. He
serves on the review panels for China's
National Natural Science Foundation
grant applications, and is also an Ex-
ecutive Committee member of China
AIDS Vaccine Initiative (CAVI).

Globalization, digitization, and humanization of vaccinology
We are living in a smaller, better-connected and more individ-
ual-centered world. Vaccinology, which is still not considered
a real science by many in the biomedical research circle, is
faced with the challenges of satisfying the curiosity of new-
found scientists eager to join the field and also addressing
suspicions from consumers who are having doubts on the
benefits associated with mass vaccination.

The existing models of vaccine R&D and distribution may no
longer be sufficient to allow for the survival of the big vaccine
companies let alone capture emerging opportunities that can
bring vaccinology to new heights.

Paradoxically, with a greater proportion of the population
now living in improved conditions in many developing coun-
tries, the demand for vaccines may not be increased pro-
portionally.

The issues are: 1) What vaccines are needed and will their
need changes based on times and geographical locations? 2)
How to develop and distribute such vaccines, 3) Where will
such a new system be established? and 4) Who should be in
charge of such system and who should be the contributing
partners? Future generations of vaccinologists need to be
globally oriented in both mindset and daily practice.

The explosion of information in related fields, such as molec-
ular biology, microbiology, immunology, infectious disease,
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and public health, prevents even the most knowledgeable
vaccinologists claim that any particular vaccine has been
developed according to the utmost standards put forth in
theory, yet that is exactly what many critics (whether they
wear Regulatory hats or not) are expected to request.

The credible and timely updated sources of information,
most likely in the form of digital media with easy access and
independent evaluation, will be critical to not only the gen-
eral public but also to vaccine professionals. Zero tolerance
of vaccine adverse events among the general population in
combination with individualized medicine from the scientific
community does not allow much room for error for future
vaccines. Ethnic background, socioeconomic conditions,
and nutritional status have become factors in the new equa-
tion of vaccine efficacy. Productive dialogues among vaccine
developers, clinicians, and targeted populations rather than
simple guidelines may be more effective in gaining the ac-
ceptance of vaccines.

In the first decade of the 21st century, we have witnessed
an unprecedented interest in vaccinology. Pleasant surprises
did happen with the licensing of new vaccines and approval
of new applications to existing vaccines to expanded world
population. The true visionary leaders in vaccinology need
to capture the momentum and further promote the field to a
healthy and sustainable growth.
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Dr. Norman W. Baylor received his PhD
in molecular microbiology from the
University of Kentucky. He spent three
years as a postdoctoral fellow at the
University of Virginia School of Medi-
cine in the Department of Microbiology
and Immunology working on influenza
virus, and 3 years with the Program
Resources Incorporated as a Senior
Research Scientist at the National
Cancer Institute-Frederick Cancer Re-
search Facility working in the area of
retrovirology.

Dr. Baylor joined the U.S. Food and
Drug Administration in 1991 as a
scientific reviewer in the Office of Vac-
cines Research and Review (OVRR),
within the Center for Biologics Evalu-
ation and Research (CBER) where he
was actively involved in the licensure
of the first acellular pertussis vaccine,
varicella vaccine and several combina-
tion vaccines. Other positions held in
OVRR include the Associate Director of
Policy and later the Deputy Director. In
2004, Dr. Baylor was selected as the
Director of OVRR where he is respon-
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sible for planning, developing and ad-
ministering CBER'’s broad national and
international programs and operational
activities involving vaccines and relat-
ed products. He oversees the activities
of over 300 professional employees
engaged in research and regulatory
activities related to the development,
manufacture, and testing of vaccines
and related products. This entails
managing OVRR’s programs to review
investigational new drug applications,
biologics license applications and sup-
plements, and performance of control
testing of biological products.

Dr. Baylor also serves as FDA's liai-
son to CDC’s Advisory Committee on
Immunization Practices, the DHHS
National Vaccine Advisory Committee,
and most recently as a representative
of the International Advisory Commit-
tee (IAC) to the Malaria Eradication
Research Agenda (MalERA). Dr. Baylor
also serves as an expert advisor to the
World Health Organization on several
global vaccine initiatives. He has been
with the FDA for over 18 years.
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Vaccines are considered one of the most significant contribu-
tions to public health. No other medical countermeasures
have been as effective in reducing or eliminating the inci-
dence of infectious diseases such as measles, mumps, ru-
bella, smallpox, and diphtheria. Globally, vaccines are one of
the few cost-effective interventions that result in population-
level benefit across the age spectrum. Unfortunately, the
growing “antivaccine movement” is rooted largely in fear,
misinformation, and bad science. According to Paul Offit,
MD, Chief of Infectious Diseases at The Children’s Hospital of
Philadelphia and Professor of Pediatrics at the University of
Pennsylvania School of Medicine, “The problem with current
vaccine groups is that they are advocating for a problem
that doesn't exist. Vaccines do not cause autism, diabetes
or other developmental disorders or diseases.” Some par-
ents choose to withhold or draw out their children’s vac-
cine schedule, leading to an increased period of time when
children are susceptible to certain diseases. Consequently,
some childhood diseases once mostly eradicated are mak-
ing a comeback.

Public acceptance of vaccines is an enormous public health
challenge. Multiple federal, state, and local entities have at-
tempted to address this challenge through various outreach
campaigns, programs, and incentives. In a time of elevated
government distrust, transparency is critical. In February
2009, the potential adventitious agent, porcine circovirus 1
(PCV-1), was discovered in rotavirus vaccines.
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The US FDA quickly informed the public of the risks, carried
out its own scientific investigation, and convened a public
advisory meeting. Such deliberate and proactive actions will
be instrumental in helping the public regain confidence in
government authorities.

Media technology will play an important role in vaccine
avocation efforts and the dissemination of information that
demonstrates the safety and benefits of vaccines. Important
objectives of the US National Vaccine Plan include 1) Evaluat-
ing new media (such as mobile technologies and social me-
dia) and utilizing it appropriately to reach target audiences
with accurate and timely information about vaccines and 2)
maintaining current, easily accessible, evidence-based online
information on vaccine preventable diseases and vaccines,
including benefits and risks and the basis of immunization
recommendations.

Dissemination of sound science and education will help off-
set public rejection of vaccines, yet the enormity of this task
should not be underestimated. Education efforts should seek
to simplify complicated concepts into easy to understand lan-
guage while emphasizing the benefits of vaccination versus
the perceived risks. Ultimately, the public seeks quality infor-
mation from a trustworthy source so healthcare providers
should be prepared to effectively communicate with patients
and allow parents and guardians to voice concerns.
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Goal of ELISPOT proficiency accomplished: ELISPOT
assays provide reproducible results among different
laboratories for T-cell immune monitoring — even in
hands of ELISPOT novices

W. Zhang!, R. Caspell!, A. Y. Karulint, M. Ahmad?, N. Hai-
cheur3, A. Abdelsalam*, K. Johannesen®, V. Vignard®, P.
Dudzik’, K. Georgakopoulou?, A. Mihaylova®, K. Silina'®, N.
Aptsiauri'!, V. Adams??, P. V. Lehmann!13, and S. McArdle?

T cell monitoring remains challenging in tumor vaccine trials
due to the necessity of testing live cells in functional assays,
and the low frequencies of tumor antigen-specific T cells. Re-
cent multi-center initiatives that aimed at harmonizing T cell
assays have drawn attention to alarming- 30-, 20- and 150-
fold inter-laboratory variations in test results for ELISPOT, ICS
and tetramers, respectively (Immunity, 2009, 31: 527-528).
The authors concluded: “The high degree in variability makes
the comparison between any two labs become a game of
chance”. Puzzled and alarmed by this message, we under-
took a similar effort for ELISPOT together with a European
consortium, NEUCAPs. For our study, we required that all

A new vaccination strategy against Helicobacter
pylori infection through induction of gamma-glutamyl-
transpeptidase specific inhibitory antibodies

Florian Anderl, Raphaela Semper, Christian Bolz, Behnam Ka-
lali, Dirk H. Busch and Markus Gerhard — Institute for Medical
Microbiology, Immunology and Hygiene, Technische Univer-
sitat Miinchen, Munich, Germany

As one of the most prevalent bacterial infections worldwide,
Helicobacter pylori (H.p.) is affecting half of the worlds popu-
lation, causing peptic ulcers and gastric cancer. Until now
no human vaccination study was successful, although big
efforts have been initiated to develop a vaccine against this
pathogen. Thus, an approved vaccine for humans is still not
in sight. It has to be figured out if the failure in human trials is
due to the vaccine formulation - antigen and adjuvant compo-
sition, as well as the type of immunity induced — systemic or
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participants from the eleven reporting labs follow the same
detailed protocol using one uniform platform, and that the
study participants had never previously conducted an ELIS-
POT assay (the results of their first attempt were recorded
for the study). While three of the labs failed with the basic lo-
gistics of the trial, eight detected the peptide-specific CD8+
T-cells in frequencies approximating the values established
by the Reference Laboratory. These results show that ELIS-
POT can produce comparable, reliable data (even from un-
trained personnel) if a standardized platform for the assay
and data analysis is followed. Since ELISPOT assays have
been qualified and validated for regulated studies, they are
ideal candidates for robust and reproducible monitoring of
T-cell immunity in tumor vaccine trials.

ICellular Technology Ltd., Shaker Hts. Ohio, USA | 2Nottingham Trent Univer-
sity, Nottingham, UK | 3Hopital Européen Georges Pompidou, Paris, France |
“University of Pittsburgh, Pittsburgh, PA, USA, | Norwegian Radium Institute,
Oslo,Norway, | §INSERM, Nantes, France, | “Jagiellonian University Medical
College, Krakow, Poland | &immunology Center, St. Savas Cancer Hospital,
Athens, Greece | ®UMBAL “Alexandrovska”, Sofia, Bulgaria | °Biomedical Re-
search Study Centre, Riga, Latvia | Hospital Universitario Virgen De la Nieves,
Granada, Spain | 20nyvax Ltd, London, UK | *Department of Pathology, Case
Western Reserve University, Cleveland OH, USA

mucosal. Our group described a virulence factor of H. pylori,
the H.p. gamma-glutmyltranspeptidase (HPgGT) that inhibits
the proliferation of T-cells and thus prevents the generation
of an effective immune response. We used HPgGT in an ex-
perimental mouse infection model for a novel vaccination
approach. As HPgGT is a secreted protein, HPgGT specific
T-cells can hardly target the pathogen. Therefore HPgGT was
combined with outer membrane proteins to induce protective
T-cell responses. With different vaccine designs we tested
their capability to induce protection, revealing a need for mu-
cosal immunization.

Notably, immunization with HPgGT induced a strong anti-
body response, which blocked its enzymatic activity, thereby
counteracting the immunosuppressive activity of HPgGT. In
infection experiments this vaccinations led to a substantial
decrease of bacterial colonization in the stomach, making
this novel “liberation vaccine” a promising candidate for a
new immunization strategy.
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Memory CD8 T Cell Response in Avian Influenza A
(H5N1): Insights from a Convalescent H5N1 Cohort in
Vietnam

Elizabeth Nyeko!, Cameron Simmons?, Annette Fox3, Do
Lien Anh Ha?, Menno D. de Jong?, Laurel L. Y. Lee!, Nguyen
Van Vinh Chau?, Yanchun Peng!, Vu T K Lien*, Nguyen L K
Hang*, Le Thi Quynh Mai*, Sarah L Rowland-Jones!, Andrew
McMichael!, Peter Horby?, Jeremy J. Farrar? and Tao Dong!.

Antibodies are critical to the clearance of influenza, but with
negligible antibody-mediated immunity to H5 surface pro-
tein in most human populations due to antigenic variation;
a H5N1 pandemic would be catastrophic. H5N1 is a highly
virulent strain of influenza virus that produces severe disease
with a fatality rate of ¢.60%. It presents with an aggressive
clinical course in humans resembling that of reconstructed
1918 HIN1 highly pathogenic influenza virus in macaques.
Fortunately however, HSN1 remains incapable of sustained
human-to-human transmission although it is likely the virus
may evolve such capability in future by reassortion/ mutation.
Convalescent plasma and manufactured antibodies are in-
dicated to be beneficial in HoN1. However, while antibody
response is not detected for days; the T cell response can
be mounted within several hours and early viral suppres-
sion promotes survival. Evidence in mice and humans sug-
gest influenza-specific CD8 T cells play a critical role in viral

Cellular immune responses in mice induced by
M. tuberculosis PE35-DNA vaccine construct

Hanif SNM, Al-Attiyah R and Mustafa AS — Department of
Microbiology, Faculty of Medicine, Kuwait University, Kuwait

PE35 gene of Mycobacterium tuberculosis is present in
the region of difference (RD) 1 that is deleted in all vaccine
strains of Mycobacterium bovis BCG. The aim of this study
was to clone PE35 DNA into a DNA vaccine plasmid with CMV
promoter and interleukin-2 secretory signal and evaluate the
recombinant plasmid for induction of antigen-specific cellular
responses in mice. DNA corresponding to PE35 was PCR-
amplified from the genomic DNA of M. tuberculosis H,R-v,
cloned into pGEMT-Easy vector and sub-cloned into the DNA
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clearance, and that memory CD4 cells maintain this CD8
response. However, caveats remain in the understanding of
the nature of a protective CD8 T Cell response in recovered
H5N1 cases; and whether virus-specific CD8 T cells are in-
deed protective.

We investigated the dynamics and nature of the memory T
cell response associated with good clinical outcome in our
cohort of convalescent HoN1 subjects — we mapped H5N1
epitopes using overlapping peptides, determined HLA-re-
striction, CD4/CD8 phenotype, quantified H5N1-specific and
cross reactive epitopes using tetramers, and are assessing
the quality of the memory response, dissecting the kinetics
and dynamics over a two year period, and ability to control
virus infection in vitro.

The antigen-specific memory T cell response to overlapping
synthetic peptides spanning the full proteome of influenza A/
VietNam/CL26,/2005 (H5N1) provides a picture of functional
immunity with CD4 and CD8 T cell memory to a range of
H5N1 synthetic epitopes, with varying levels of immunodo-
minance, directed not only to the more conserved NP and
M regions, but also the more variable H5-HA. As such, the
study provides insight into T cell vaccine strategies that may
control infection with highly pathogenic H5N1 viruses.

IMRC Human Immunology Unit, University of Oxford, John Radcliffe Hospital,
Oxford, UK | 20xford University Clinical Research Unit, Ho Chi Minh City, Viet
Nam | 0xford University Clinical Research Unit, Ha Noi, Viet Nam | “National
Institute of Hygiene and Epidemiology, Ha Noi, Viet Nam.

vaccine vector pUMVC6. BALB/c mice were immunized with
recombinant pUMVC6,/PE35 and spleen cells were tested for
T-helper (Th)1 (antigen-induced proliferation and secretion of
IFN-y, Th2-type IL-5) and anti-inflammatory (IL-10) cytokine
responses to pure recombinant PE35 protein and its syn-
thetic peptides. Mice immunized with the recombinant plas-
mid DNA (pUMVC6,/PE35) showed positive Thl-type cellular
responses to pure PE35, but not to an irrelevant antigen,
i.e. PPE68. However, the vaccine construct did not induce
antigen-specific Th2-type (IL-5) or anti-inflammatory (IL-10) re-
activity to PE35. Testing with synthetic peptides showed that
Thl-type cells recognizing various epitopes of PE35 were
induced in mice immunized with pUMVC6/PE35 DNA. These
results suggest that pUMVC6,/PE35 may be useful as a safer
vaccine candidate against TB.

123



MELINDA HERBATH

POSTER SESSION

Melinda HERBATH

Improved cellular uptake contributes significantly
to the enhanced immunogenic properties of CpG-
antigen conjugatess

Melinda Herbath!, Zsuzsanna Szekeres?, Anna Erdeil?,
Jozsef Prechl?

Effective subunit vaccine designs require safe but powerful
strategies that ensure effective antigen uptake and proper
activation of antigen presenting cells. CpG motifs that occur
in bacterial and viral DNA and are the ligands of the pat-
tern recognition receptor TLR9, are promising candidates for
this role, as pathogen associated molecular patterns can be
used to induce innate immune responses that promote adap-
tive immunity.

Our aim was to determine the effect of coupling a TLR9 ago-
nist CpG oligodeoxynucleotide (ODN 1668) to the model an-
tigen streptavidin (SA) on antigen uptake by and activation of
APCs in vitro, and on the immune responses in mice in vivo.
We used suboptimal doses of CpG ODN to avoid deleterious
systemic reactions but to retain adjuvanticity.

We mixed CpG or coupled biotinylated CpG (CpGb) ODNs to
SA and also studied the immunogenicity of the mixture of
these two formulations (SA + CpG, SA-CpGb and SA-CpGb +
CpG, respectively) compared to SA alone. We measured cell
association and uptake of the complexes and activation of
B and T cells and BMDCs by flow cytometry. We immunized
mice with these formulations and studied the effect of TLR9
targeting with serological tests (ELISA, reverse protein array)
and reverse ELISPOT assays. We performed RT PCR on the
cell types mentioned above to determine TLR9 expression.
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Biotin-mediated coupling of CpG ODNs to SA (SA-CpGb) re-
sulted in enhanced association and uptake of streptavidin by
APCs and T cells. In contrast to DCs and T cells, this uptake
was not influenced by the presence of and 10- or 100-fold
excess of free CpG ODN in B cells in vitro. We observed
a much higher expression level of TLR9 in B cells than in
DCs. The number of antigen specific antibody secreting cells
were significantly higher in the draining lymph nodes when
SA-CpGb complexes were administered compared to SA and
SA-CpGb + CpG treatments. Our data suggest that competi-
tion between SA-CpGb complexes and free CpG can occur
in vivo, as vaccinating SA-CpGb + CpG (in 1:1 ODN ratio)
reduced the level of total antigen specific antibodies dramati-
cally compared to the SA-CpGb treatment. The concentra-
tion of both antigen specific IgG1 and IgG2a antibodies were
highest when SA-CpGb complexes were administered. The
presence of free CpG (SA-CpGb + CpG) reduced the level of
these antibodies.

These results imply that improved cellular uptake is at least
as important in the enhancement of immunity against CpG
coupled antigen, as the focused effect of the activatory ODN
exerted on the target cells. We assume that the competition
we observed occurs mainly on myeloid DCs in vivo, given
that this cell type has a low TLR9 expression level compared
to B cells. Our results can help find the best formulation of
vaccine designs that contain CpG ODN as an adjuvant.

Our work is supported by an NKTH-OTKA grant (K68617).

'E6tvds Lorand Tudomanyegyetem (ELTE), Department of Immunology
2Hungarian Academy of Sciences, Immunology Research Group
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To compare the release of nitric-oxide after ad-
ministration of HBsAg loaded Polymeric Lamellar
Substrate Particles=PLSPs [PLGA (75:25)] and
microspheres=Ms [PLGA(50:50)] in mice

Vinay Saini!, P. K. Murthy?, and Dharmveer Kohli!

Methods: Blank PLSPs and Ms were prepared using non-sol-
vent induced precipitation method and double emulsion sol-
vent evaporation method (W/O/W), respectively. HBsAg was
adsorbed separately in PLSPs and Ms. These microparticles
were characterized in- vitro for their size, polydispersity in-
dex (measured by photon correlation spectroscopy), shape
(using scanning electron microscopy), percentage antigen
adsorption-efficiency (using bicinchoninic acid protein esti-
mation method).The antigen integrity (Sodium Dodecylsul-
phate- Polyacrylamide Gel Electrophoresis), in-vitro release
were also evaluated. The immune-stimulating activities were
studied following subcutaneous injection of PLSP-10 mcg HB-
sAg and Ms-10 mcg HBsAg in separate groups (single-dose
on day 0) and compared with Plain-10 mcg HBsAg vaccines
(two-doses on O and 15 days) in separate groups (Balb/c
mice).The peritoneal macrophages isolated (after 30 days
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of primary immunization) aseptically from the animals and
incubated in-vitro with HBsAg (5mcg /ml) or LPS (1mcg /ml).
Nitric oxide (NO) in the culture supernatants was determined
using Griess- reagent.

Results: The designed microparticles possessed an average
size less then 10 micrometer, were efficient for phagocyto-
sis. The nitric-oxide release was found more for PLSPs ad-
sorbed antigen (single-dose) vaccine in comparison to two
doses of plain antigen vaccine (P<0.01).Nitric-oxide release
was also found more for PLSPs than that of Ms.
Discussions: The more angular form or macrostructure and
more hydrophobocity of the PLSPs stimulate the activity of
immune cells such as macrophages (due to an increased
probability of tissue reaction) than that of smooth and spheri-
cal surface Ms. NO pathway is induced by IFN-y or LPS and is
known as classically activated macrophages (CAMF).These
data support that NO may reduce the expression of Hepatitis
B viral antigens in the cell, thereby can be used to diminish
the severity of the immune -mediated liver diseases (after
testing in large animal models).

Department of Pharmaceutical Sciences, Dr. Harisingh Gour University, Sa-
gar, Madhya Pradesh, 470003 India | 2Division of Parasitology, Central Drug
Research Institute, Lucknow, Uttar Pradesh, India

125



CHRISTINA SCHELLENBACHER

POSTER SESSION

Christina SCHELLENBEACHER

A novel human papillomavirus (HPV) vaccine (RG1-
VLP) to protect against mucosal and cutaneous types

Schellenbacher C!, Kwak K3, Shafti-Keramat S!, Faust H2, Dill-
ner J2, Roden R3, Kirnbauer R?

Currently licensed bivalent (Cervarix; HPV16/18) or quad-
rivalent (Gardasil; HPV6/11/16/18) human papillomavirus
(HPV) vaccines are based on virus-like particles (VLP), self-as-
sembled from major capsid protein L1, that induce high-titer
and type-restricted neutralizing antibodies. Prophylactic vac-
cination protects against ano-genital infection and disease
by two most prevalent (HPV16/18) of the 15 high-risk (hr)
genital-mucosal types with high-efficacy, yet cross-protection
against non-vaccine hr HPV is limited. One (quadrivalent) vac-
cine also protects against genital warts caused by low-risk
HPV6/11. Conversely, the minor capsid protein L2 contains
type-common epitopes that induce low-titer neutralizing an-
tisera and cross-protect against heterologous papillomavirus
types in animal studies.

To augment L2 immunogenicity and provide broader cross-
protection against heterologous HPV, we have generated
an HPV16 VLP based vaccine (RG1-VLP) that displays a key
cross-neutralization L2 epitope (RG1). By inserting the 20
amino-acid peptide RG1 into an immunogenic surface loop of
HPV16 L1, the repetitive (360 times) display of L2 by the as-
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sembled particle induces broadly cross-neutralizing antisera
to a number of high-risk and low-risk mucosal HPV without
compromising type-restricted L1-specific immunity (Schellen-
bacher et al, J Virol, 2009).

Immunization with RG1-VLP using the human-applicable ad-
juvant alum-MPL (similar to ASO4 used in Cervarix) induced
broadly cross-neutralizing antibodies against hr mucosal
HPV16/18/31/45/52/58, low-risk HPV6/11 and hr cuta-
neous HPV5 in both rabbits and mice. To evaluate the full
spectrum of vaccine efficacy, neutralization assays were
established based on novel pseudovirions, or infectious
cutaneous HPV virions isolated from patients’ skin warts.
Antisera to RG1-VLP additionally cross-neutralized mucosal
hr HPV26,/33/35/39/68/56/59/68/73, mucosal low-risk
HPV32, and cutaneous HPV2/27/3/76, but not HPV1/4.
Using an experimental in-vivo genital challenge model, pas-
sive transfer of 20 microliter immune serum raised against
RGI-VLP effectively protected mice against vaginal infection
with pseudovirions of phylogenetically divergent mucosal hr
HPV16/45/73/56/59.

This novel RG1-VLP HPV vaccine is a promising candidate to
protect against a broad-spectrum of mucosal and cutaneous
HPV infections and diseases.

IDIAID, Dermatology, Medical University Vienna, Austria | 2Laboratory Medi-
cine, Lund University, Malmd, Sweden | 3Pathology, Johns Hopkins University,
Baltimore, USA
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Vectors based on Modified Vaccinia Ankara expres-
sing influenza H5N1 hemagglutinin induce substantial
cross-clade protective immunity

Annett Hessel, Michael Schwendinger, Georg W. Holzer,
Klaus K. Orlinger, Sogue Coulibaly, Helga Savidis-Dacho,
Marie-Luise Zips, Brian A. Crowe, Thomas R. Kreil, Hartmut
J. Ehrlich, P. Noel Barrett and Falko G. Falkner — Baxter Bio-
science, R & D Vaccines; Biomedical Research Center, Ufer-
strasse 15, A-2304 Orth/Donau, Austria.

Background: New highly pathogenic H5N1 influenza viruses
are continuing to evolve with a potential threat for an influ-
enza pandemic. So far, the H5N1 influenza viruses have not
widely circulated in humans and therefore constitute a high
risk for the non immune population. The aim of this study
was to evaluate the cross-protective potential of the hemag-
glutinins of five HoN1 strains of divergent clades using a live
attenuated modified vaccinia Ankara (MVA) vector vaccine.

Methodology/Principle Findings: The replication-deficient
MVA virus was used to express influenza hemagglutinin (HA)
proteins. Specifically, recombinant MVA viruses expressing
the HA genes of the clade 1 virus A/Vietnam/1203/2004
(VN/1203), the clade 2.1.3 virus A/Indonesia/5/2005
(IN5/05), the clade 2.2 viruses A/turkey/Turkey/1/2005
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(TTO1/05) and A/chicken/Egypt/3/2006 (CE/06), and
the clade 2.3.4 virus A/Anhui/1/2005 (AH1/05) were con-
structed. These experimental live vaccines were assessed
in a lethal mouse model. Mice vaccinated with the VN/1203
hemagglutinin-expressing MVA induced excellent protection
against all the above mentioned clades. Also mice vaccinat-
ed with the IN5/05 HA expressing MVA induced substantial
protection against homologous and heterologous AH1/05
challenge. After vaccination with the CE/06 HA expressing
MVA, mice were fully protected against clade 2.2 challenge
and partially protected against challenge of other clades.
Mice vaccinated with AH1/05 HA expressing MVA vectors
were only partially protected against homologous andheter-
ologous challenge. The live vaccines induced substantial
amounts of neutralizing antibodies, mainly directed against
the homologous challenge virus, and high levels of HA-spe-
cific IFN-y secreting CD4 and CD8 T-cells against epitopes
conserved among the H5 clades and subclades.
Conclusions/Significance: The highest level of cross-protec-
tion was induced by the HA derived from the VN/1203 strain,
suggesting that pandemic H5 vaccines utilizing MVA vector
technology, should be based on the VN/1203 hemagglutinin.
Furthermore, the recombinant MVA-HA-VN, as characterized
in the present study, would be a promising candidate for
such a vaccine.
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A Tick-Borne Encephalitis Virus Vaccine Based on the
European Prototype Strain Induces Broadly Reactive
Cross-Neutralizing Antibodies in Humans

Yvonne Hofmeister!, Klaus K. Orlinger!, Falco G. Falkner?,
Thomas R. Kreil2— Baxter Bioscience, Global R & D: !A-2304
Orth a.d. Donau, and 2A-1220 Vienna, Austria

Background: The Mammalian Tick-borne Virus Group of the
genus Flavivirus comprises a European-, Far Eastern- and Si-
berian Tick-borne encephalitis virus (TBEV) subtype. Previous
studies demonstrate some degree of cross-neutralization
between individual members of the subtypes, however, due
to peculiarities of individual virus isolates as well as differ-
ences in the applied methods for analysis, it could not con-
sistently be determined whether the neutralization capacity
of e.g. vaccine-induced antibodies is equivalent across these
antigenically distinct viruses. To circumvent these problems,
hybrid viruses that encode the TBEV surface proteins (prME)

for representative viruses within all subtypes, and Omsk He-

morrhagic Fever Virus (OHFV), were constructed in the ge-
nomic context of West Nile Virus (WNV). These viruses allow
for the unbiased head-to-head comparison in neutralization
assays as they exhibit the antigenic characteristics of the
TBEV strains from which the surface proteins were derived
from, but exhibit comparable Particle to Infectivity ratio and
growth in cell culture.
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Methods: Individual prM and E surface proteins derived from
various TBEV strains, representative for all TBEV subtypes,
were integrated in @ WNV cDNA system, and the resulting
hybrid viruses were characterized regarding growth and in-
fectivity in cell culture. Serological comparability between
a TBEV wildtype virus and the corresponding hybrid virus,
which encodes for the same surface proteins was analyzed
in Microneutralization Assay (UNT). puNT assays using all hy-
brid viruses were carried out using a subset of sera derived
from a TBEV vaccine trial.

Results: Human sera derived from a TBEV vaccine trial were
analyzed and revealed equivalent neutralizing antibody titers
against European-, Far Eastern- and Siberian subtype virus-
es, indicating equally potent cross-protection against these
TBEV strains, and a somewhat reduced but still protective
neutralization capacity against more distantly related viruses
like OHFV.

The vaccine is therefore expected to fully protect not only
against the European but also against the Far Eastern and
the Siberian TBEV subtypes, as well as, albeit less potently,
the more distantly related OHFV.

Orlinger KK, Hofmeister Y, Fritz R, Holzer GW, Falkner FG, Unger B, Loew-Ba-
selli A, Poellabauer E, Ehrlich HJ, Barrett NP, Kreil TR. A Tick-Borne Encepha-
litis Virus Vaccine Based on the European Prototype Strain Induces Broadly
Reactive Cross-Neutralizing Antibodies in Humans. Journal of Infectious Dis-
eases [2011], in press

VIENNA VACCINES



VIBHUTI SINGH

SEVERIN ZINOCKER

POSTER SESSION

Vibhuti SINGH | Severin ZINOCKER

A cronic contact eczema mitigates alopecia areata
through down-modulation of antigen specific T cell
response and promotion of apoptosis

Vibhuti Singh, Margot Zoeller — Department of Tumor Cell
Biology, University Hospital of Surgery, Heidelberg.

Alopecia Areata (AA) is an autoimmune disease affecting
anagen stage hair follicles and is characterized by a peri
and Intrafollicular infiltrate of CD4+ and CD8+ T cells. The
most effective way of treating AA is by application of contact
sensitizers like Diphencyprone or Squaric acid dibutyl easter
(SADBE). This topical application is refreshed several months
so that a mild form of a chronic eczema is persistently main-
tained. The mechanism underlying the curative effect of
chronic contact eczema in AA is still unknown, recent studies
in the C3H/ HeJ mouse model of AA provided evidence for a
hindrance in APC migration as well as strong expansion of my-
eloid derived suppressor cells (MDSC) that hampered T cell
proliferation and activation, the effect of latter was abolished
by all trans retinoic acid which drives MDSC into differentia-
tion. This confirmed a central role of MDSC in AA therapy.

Mycoplasma hyorhinis infection of Mesenchymal
tromal Cells efficiently blocks the activation of
T cells in vitro

Severin Zinocker'?, Meng-Yu Wang?3, Peter Gaustad*, Gunnar
Kvalheim®, Bent Rolstad?, and John T. Vaage!

Background: Mesenchymal stromal cells (MSC) have impor-
tant immunosuppressive functions and are currently under
investigation for clinical treatement of autoimmune diseases
and graftversus-host disease (GvHD) following allogeneic he-
matopoietic cell transplantation (alloHCT).

Methods: In an experimental animal model of alloHCT, we
investigated the inhibitory effects of rat bone marrow-derived
MSC on T cell proliferation both in vitro and as a cell therapy
for GvHD in vivo.

Results: MSC initially showed surprisingly strong inhibition of
in vitro mixed lymphocyte reactions. We later discovered that
our primary MSC cultures had been involuntarily infected with
the common cell culture contaminant Mycoplasma hyorhinis,
and that infection increased the anti-proliferative effect of
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To prove weather the curative effect of SADBE treatment ,in-
deed, relies on MDSC induction we compared the effect of in
vivo SADBE treatment with the effect of in vitro co- cultures of
AA lymph node cells with MDSC derived from SADBE treated
AA mice. SADBE as well as MDSC strongly interfered with AA
LNC proliferation accompanied by weak down regulation of
Zeta chain, and strongly impaired activation of Lck and Zap
70, and less pronounced the cjun and MAPK pathway. The
strongest effect was seen in presence of AA skin lysate used
as surrogate autoantigen, proliferation was also impaired in
the presence of PMA plus lonomycin indicating that SADBE /
MDSC act at least partly independent of the TCR complex. In-
fact SADBE/ MDSC promoted activation of several proapop-
totic molecules engaged in mitochondrial apoptotic pathway
and interfered with activation of the antiapoptotic proteins
Akt and with Bad phophorylation though less pronounced.
The latter effects strongly correlated with TNFo secretion by
MDSC and TNFRI expression in AA/DTH lymphocytes.

Taken together, SADBE treatment results in the expansion of
MDSC which impair T cell activation and contribute to break-
ing autoimmune T cell apoptosis resistance via promoting
activation of pro apoptotic proteins.

MSC dramatically. Inhibition could not be explained solely by
the well-known ability of mycoplasmas to degrade tritiated
thymidine, but likely was the result of rapid dissemination of
M. hyorhinis in lymphocyte cultures. Furthermore, mycoplas-
ma infection decreased the numbers interferon y-producing
T cells as well as natural T regulatory cells and accelerated
cell death in stimulated lymphocytes. Despite these potent
inhibitory effects on alloactivated T cells in vitro, preventive
and therapeutic infusions of syngeneic or allogeneic myco-
plasma-infected MSC could not protect rats against lethal
GvHD in vivo.

Conclusions: MSC are efficient vectors of mycoplasma infec-
tion resulting in potent suppression of T cell proliferation,
emphasizing the importance of cell culture monitoring for
this contaminant.

Department of Immunology, Oslo University Hospital, Rikshospitalet and Uni-
versity of Oslo, Norway | 2Department of Anatomy, Institute of Basic Medical
Sciences, University of Oslo, Norway | 3Institute of Tumor Biology, Oslo Uni-
versity Hospital, The Norwegian Radium Hospital, Oslo, Norway | “Institute of
Microbiology, Oslo University Hospital, Rikshospitalet and University of Oslo,
Norway | SInstitute of Cellular Therapy, Oslo University Hospital, The Norwegian
Radium Hospital, Oslo, Norway
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Recombinant IL-7 fused with nonlytic Fc augmented
protection against heterologous virus challenge

Se Jin Im!, Yong Bok Seo!, Ki Seok Park? and Young Chul
Sung??

The engagement of an adjuvant is one of the fascinating
strategies for opposing influenza pandemics due to a dose-
sparing effect and the cross-protection. We previously dem-
onstrated that IL-7 fused with nonlytic Fc (hlL-7-mFcm) was
superior to IL-7 and IL-7 fused with lytic Fc for the increase in
antigen-specific T cell responses by DNA vaccination. Here,
we examined the adjuvant effect of recombinant IL-7 fused
with nonlytic Fc for influenza vaccine.

Codelivery of hiL-7-mFcm with seasonal flu vaccine achieved
about 9-fold higher IgG titers and detectable hemagglutina-
tion-inhibition (HI) titers compared to vaccine alone. Further-
more, one out of six dose of adjuvanted vaccine still induced

CXCL11 as a vaccine adjuvant enhance type-1
T cell responses

Hong NamKoong, Mi-Young Song, Se-Jin Im, Yung-Chul Sung -
Division of Molecular and Life Science, Pohang University of
Science and Technology, San 31, Hyojadong, Pohang, Ky-
ungbuk, 790-784, Republic of Korea

E-mail: nkhongl@postech.ac.kr, ycsung@postech.ac.kr

Chemokines have been reported to play important roles in
eliciting adaptive immune responses by selectively attract-
ing the innate cellular components to the site of antigen
presentation. To investigate the effects of chemokine as an
adjuvant on the adaptive immune responses induced by DNA
vaccine, an OVA DNA vaccine was co-delivered with plasmid

130

2.3+old higher IgG titers than vaccine alone in mice. In par-
ticular, a half-dose of adjuvanted vaccine also generated 4 to
10-fold higher IgG titers and HI titers as well as early consid-
erable IgG responses in monkeys.

More interestingly, protection of mice from lethal challenge
with antigenically distant influenza virus was significantly in-
creased by codelivery of hIL-7-mFcm (82%) and even one out
of six dose of adjuvanted vaccine was also more effective
than vaccine alone (42% vs. 9%, p<0.05).

Additionally, we confirmed that the adjuvant effect of hiL-7-
mFcm was mainly achieved via CD4+ cell-dependent mecha-
nisms. Taken together, recombinant IL-7 fused with nonlytic
Fc could be an attractive adjuvant to overcome limited influ-
enza vaccine supply and unmatched sequences of HA pro-
tein for future pandemics.

Laboratory of Cellular Immunology, Division of Molecular and Life Sciences,
POSTECH, Pohang, 790-784, Republic of Korea. | 2Research Institute, Genex-
ine Co. Ltd., Pohang, 790-784, Republic of Korea.

DNA encoding chemokine CXCL11. Our results indicated
that co-delivery of CXCL11-expressing plasmid increased
antigen-specific CD8+ T cell responses in terms of IFN-y se-
cretion more than 2.3 fold in mice immunized with OVA DNA
vaccines. Furthermore CXCL11 increased the frequency of
antigen-specific CD8+ T cell population, along with effector
memory phenotype (CD44"CD62L"%) population. We also
demonstrated that co-administration of CXCL11 and OVA
can significantly augment anti-tumor effects in vivo. Our
study revealed that CXCL11 enhances T cell responses via
increasing both antigen-specific CD8+ T cell proliferation and
anti-apoptotic activity.

In conclusion, our results suggest that CXCL11 might serve
a promising DNA vaccine adjuvant for the development of
effective DNA vaccines.
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Tailoring antibody responses by vaccination with VLP
together with novel adjuvants

C. Soldner!, T. Ebensen?, C. J. Buchholz3, C.A. Guzman?, U.
Kalinke!

Introduction: Previously, it has been shown that immunization
of mice with virus-ike particles (VLP) expressing the vesicular
stomatitis virus glycoprotein (VLP-VSV) on the surface induce
neutralizing T cellindependent IgM and T cell-dependent IgG
antibody responses. In this study, this VLP-VSV immunization
model was employed to analyze the influence of different ad-
juvants on the magnitude and quality of antibody responses.
Pegylated o-Galactosylceramid (a-GalCerMPEG), a typical
NKT-cell ligand and c-di-AMP a second messenger, modulat-
ing cell surface properties of microorganisms were investi-
gated in this model.

Methods: Mice were immunized i.v. or i.n. with VLP-VSV to-
gether with different adjuvants. Every four days after immu-
nization blood samples were drawn and analyzed for VSV
neutralizing activity. To this end, serial serum dilutions were
mixed with VSV, transferred onto Vero cells, and the reduc-
tion of numbers of plagues was determined. Serum dilutions
reducing plaque numbers by 50% were taken as titer. For
detection of IgG subclasses a VSV-specific ELISA was car-
ried out. The in vivo protective capacity was determined by
i.n. immunization and infection of mice, lacking the adaptor
of cytosolic viral nucleic acid-recognition receptors RIG- like
helicases (CARDIF-/~). CARDIF-/- mice were pre-treated two
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times with VLP-VSV with or without an adjuvant and were chal-
lenged with 103pfu VSV i.n. . The survival of VSV infected
mice was monitored over 16 days.

Results: The i.v. immunization with VLP-VSV in a-GalCerMPEG
enhanced neutralizing 1gG responses to a similar extent
as the co-treatment with poly(l:C). Moreover, presence of
0-GalCerMPEG promoted the switch to 1gG2b, IgG2c, and
IlgG1 whereas poly(l:C) only elicited IgG2b and 1gG2c. Other
adjuvants such as c-di-AMP showed limited enhancement ef-
fects on neutralizing activity of serum IgGs after i.v. treat-
ment whereas a massive increase of VSV-neutralizing IgG
antibodies was induced after i.n. treatment. In an in vivo
protection assay CARDIF-/- mice pre-treated with VLP-VSV
in c-di-AMP survived a lethal dose VSV challenge, whereas
CARDIF-/- mice immunized only with VLP-VSV died about day
seven post infection.

Discussion: Since immunization with VLP-VSV alone did not
confer protection in an in vivo assay, whereas co-adminis-
tration of VLP-VSV together with a-GalCerMPEG prolonged
survival, the question arose whether an adjuvant for human
treatment can be found showing a similar protective effect.
We observed after VLP-VSV administration in combination
with poly(l:C) or a-GalCerMPEG subtle differences in IgG sub-
class distribution. These presented results suggest that the
used experimental setting might be suitable as a preclinical
test to determine adjuvant activities.

ITWINCORE, Centre of Experimental and Clinical Infection Research, Hannover |
2Department of Vaccinology and Applied Microbiology; Helmholtz Centre for
Infection Research, Braunschweig | Division of Medical Biotechnology, Paul-
Ehrlich-Institut, Langen
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General Information

HOTEL SCHLOSS WEIKERSDORF (SYMPOSIUM VENUE)
Schlossgasse 9-11

2500 Baden

Tel: +43 2252 483 01-0

weikersdorf@austriahotels.at

HOTEL PENSION EDEN
Schlossgasse 42

2500 Baden

Tel: +43 2252 /43392 20
hotel-eden@netway.at

EMERGENCY NUMBERS:

European Emergency Number: 112
Fire: 122

Police: 133

Medical: 144

TAXI: +43 1 604 22 26

TRANSPORT TO VIENNA:

By tram train: Badner Bahn departs from Josefsplatz in
Baden approximately every 15 minutes and arrives in front of

the Opera in Central Vienna (approx. 60 min.).

By bus: Bus 360 departs at Doblhoffbriicke in Baden and ar-
rives in front of the Opera in Central Vienna (approx. 50 min.)
By train: Trains depart regulary from Baden Railwaystation to

Central Vienna

SYMPOSIUM MANAGEMENT:
Anna Bolin

Tel: +4340)676-84 55 67 328
anna@viennavaccines.com
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