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Figure 37: Electron micrograph
pictures of macrophages (purple)
and Mycobacterium bovis (green)
(Courtesy of Volker Brinkmann
& Srefan H.E Kaufmann, MPI,

Berlin)
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Tuberculosis sy aren Linenau

Tuberculosis (TB) is one of the most important infectious diseases worldwide. Each year, an
estimated eight million people develop active Tuberculosis and 1.5 million die worldwide.
Since the currently available BCG vaccine shows high variability in efficacy, Intercell and
the Statens Serum Institut (SSI, Denmark) joined forces to develop a new and improved
TB vaccine including Intercell’s adjuvant 1C31®. Besides the European TB-VAC program, a
collaboration of SSI with AERAS Global TB Vaccine Foundation and Sanofi Pasteur extended
the activities into more advanced development.

TUBERCULOSIS (TB) — STILL A GLOBAL THREAT

TB, primarily a disease of the respiratory system, is still a major global health problem due
to its high incidence and annual mortality rate. According to the WHO, each year about 1.5
million people die from TB, and an estimated one third of the world’s population is infected
with Mycobacterium tuberculosis. Due to the AIDS epidemic, the rapid spread of TB is accelerated
especially in Africa and Asia, with 100 to 300 incidents per 100,000 people in Asia and Western
Russia and over 300 incidents per 100,000 people in Southern and Central Africa. However, the
disease may also make a dramatic return to industrialized countries. Furthermore, multidrug-
resistant strains of Mycobacterium tuberculosis have contributed to the current alarming situation.

TB is a highly infectious disease with the most common clinical manifestation being pulmonary
TB. The infectious agent inducing TB, Mycobacterium tuberculosis, is an obligate aerobe, acid-
proof, rodshaped bacterium. It is characterized by high resistance against outside influences.
The bacterium is transmitted from infected people with active TB by inhalation of aerosol
droplets. In the lung, inhaled bacteria are ingested by alveolar macrophages. In the case that
these macrophages are not able to kill the pathogen, an intracellular multiplication, release, and
consequently a spreading of bacteria occurs. Primarily the lung is affected; however, later also
other organs like kidneys and the central nervous system can be involved. Major roles in the fight
of the immune system against the disease are played by macrophages and CD4+ T helper cells.
Typically they accumulate in the tissues at sites of infections forming so-called granulomas, which
represents the intrinsic site of defence by the host.

The only currently available vaccine against TB is based on the Bacille Calmette-Guérin (BCG)
developed from an attenuated strain of Mycobacterium bovis. BCG has been used for more than 50
years, however, it has demonstrated a tremendous variation regarding efficacy in humans ranging
from 80% to no protective effect. When given to newborns, BCG provides good protection against
TB for 10-15 years. However, when the protective effect decreases, yet another BCG vaccination
does not provide sufficient protection against TB infection. This situation underlines the need
for novel and efficient vaccine candidates replacing and/or boosting the BCG-vaccine to prevent
the disease.

SUBUNIT VACCINE INCLUDING INTERCELL’S ADJUVANT 1C31°®

Intercell and the Statens Serum Institut (SSI, Denmark) formed an alliance for the development of
novel prophylactic Tuberculosis vaccines. The vaccines combine SSI's proprietary recombinant TB
antigens with Intercell’s synthetic adjuvant IC31° (for more details see chapter “Adjuvants — IC31°,
LT”). The goal is the activation of the immune system, especially of macrophages and CD4+ T helper
cells that play an important role in the fight against the disease. These novel TB vaccines have been
extensively tested in different relevant animal models and have demonstrated efficient protection
against TB infection (Agger E.M. ez «/, Vaccine 2006; Kamath A. ¢z o/, PLOS One 2008; Kamath A.
et al, Eur. J. Immunology 2008; Andersen P. e 2/, Nature Review Microbiology 2007).

First Phase I clinical data indicated that the vaccination with one of the antigen candidates and
IC31® was safe and very immunogenic in healthy subjects. Based on these results, further clinical
studies with BCG-vaccinated and latent TB-infected individuals as well as a clinical study in an
endemic country were initiated. Furthermore, several Phase I clinical studies were initiated using
a second antigen candidate in combination with the adjuvant IC31°.

PARTNERS
Statens Serum Institut, Sanofi Pasteur, TB-VAC, AERAS (For description see page 111)
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Figure 38: Tuberculosis granuloma
(Courtesy of Timo Ulrichs & Stefan
H.E. Kaufmann, MPI, Berlin)

Figure 39: Electron micrograph

picture of Mycobacterium bovis
(Courtesy of Volker Brinkmann &
Stefan H.E. Kaufmann, MPI,
Berlin)

Figure 40: Phase I Tuberculosis
clinical data. A) IFN-Y in PBMC
supernatants. B) Frequency of
IFN-Y producing PBMC



Pandemic Influenza

Heat-labile enterotoxin Vaccine Enhancement Patch for injected Pandemic Influenza
BY GREGORY M. GLENN AND D. NIGEL THOMAS
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Delivery of LT to the skin via a patch can be achieved with a high degree of safety, and can
stimulate skin immune cells to greatly augment the immune response to an antigen injected
in the same draining lymph node field. Stated simply, the Vaccine Enhancement Patch
replaces the plaster put over the injection site. This strategy has been shown to provide
single-dose protection in the context of Pandemic Influenza immunization and to enhance
the immune response to a Seasonal Influenza vaccine in the elderly.

THE PROBLEM — A SOLUTION

Immunization against Pandemic Influenza is likely to be the best medical intervention to prevent
associated morbidity and mortality. Most infectious disease experts and public health officials
have concluded that a global influenza pandemic is inevitable. HSN1 Avian Influenza, while
not adapted for human-to-human transmission at this time, continues to infect humans with a
high case fatality rate of 63%. Other avian influenza strains, such as H7, appear to be acquiring
increasing affinity for the receptors that predominate in the human respiratory tract, alpha 2-6.
These data suggest that a highly pathogenic shifted Influenza strain, adapted for human-to-
human transmission, is likely to evolve.

In the past few years, public health officials initiated an urgent program to provide an appropriate
vaccine for their populations who are at risk. Candidate A/H5N1 vaccines have been successfully
produced, but unfortunately these antigens appear to be relatively poor immunogens. This,
coupled with the almost complete lack of pre-existing immunity in the general population, has
made achievement of high levels of immunity through immunization difficult. Recently, the use
of adjuvants to enhance immune response to A/H5N1 vaccine candidates have shown promise in
overcoming the relatively poor immunogenicity. The heat-labile enterotoxin from E. co/i (LT) is
a classic adjuvant, and as a bacterial product, it is highly immune-stimulating. Delivery of LT
to the skin via a patch can be achieved with a high degree of safety, and is important as the skin
is densely populated with superficially placed antigen-presenting cells that can greatly augment
immune responses. Stimulation of these skin immune cells by LT from a patch placed at the site
of immunization has been shown to greatly augment the immune response to an antigen injected
in the same draining lymph node field.

CLINCIAL TRIAL DATA

In a randomized, observer-blind, placebo-controlled study, 500 adults from 18 to 49 years
received two injections of A/Vietnam/1194/2004 A/H5N1 vaccine 21 days apart. A 50pg Vaccine
Enhancement Patch (VE Patch) was placed over the injection site at Days 0 and 21 or at Day 21
only and compared to vaccine alone. HI titers indicated the adjuvant effect was seen at all time
points. The two injection/two patch 45ng HA regimen achieved significantly higher titers over
injection alone (HI 226 vs. 94, p <0.05) and a 94% seroprotection rate. The single dose 45pg HA/
VE Patch regimen induced a 73% seroprotection rate on Day 21, which met CHMP criteria, and a
92% rate of detectable HSN1 immune responses, suggesting widespread priming. Taken together,
the data suggest that the VE Patch placed over the injection site was safe and significantly
enhanced the immune response to an H5N1 candidate vaccine. Moreover, the high level of
seroprotective responses indicate that a single-dose Pandemic Influenza vaccine may be feasible
using the VE Patch. A single-dose regimen is inherently dose sparing and, more importantly, will
improve the logistics and feasibility of a successful mass immunization campaign and is of great
interest to public health authorities.

A PRACTICAL STRATEGY

The VE Patch has been designed as a single-use, disposable system that is easy to apply, and in this
setting replaced the use of a dressing commonly placed over the injection site. The VE Patch is
a flexible strategy that may potentially be used with any injectable vaccine. For example, the VE
Patch has also been shown to enhance the immune response to Seasonal Influenza in the elderly, a
generally immune-compromised population. The patch formulation, a dry matrix with stabilizing
excipients, is highly stable and can be transported and used outside the cold chain, making it
suitable for stockpiling in advance and deployment in a pandemic event.

M Young

70% Elderly

M Elderly + VEP

(n=56/group)

A/New Caledonia A/Panama

Flu Strain

B/Shangdong

Figure 41: Elderly patients
receiving the Vaccine Enbancement
Patch with Seasonal Influenza
vaccine showed improved response
over elderly patients without

the patch.
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Figure 42:
1) Injectable vaccine

+ 2) Vaccine Enhancement Patch
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APPLICATIONS: INFLUENZA AND BEYOND

This clinical trial of the VE Patch suggests that using a potent adjuvant in the context of the
skin is safe and may overcome the inherent poor immunogenicity of Pandemic Influenza vaccine
candidates, to provide public health officials with an important tool to protect at-risk populations
in an influenza pandemic via a single-dose immunization. Intercell believes that the VE Patch, a
late-stage product with proof of principle, can be broadly applied as a flexible adjuvant strategy to
existing vaccine regimens without changing the formulation or administration modality. The safe
use of a potent adjuvant and engagement of skin dentritic cells provides a powerful and attractive
strategy for vaccine developers.

The program is funded by the United States Department of Health and Human Services.

Seasonal Influenza / 1C31®

BY KAREN LINGNAU

Influenza, an acute respiratory disease of global importance, occurs mainly as epidemic
outbreaks of variable severity every year. For more than 60 years, Influenza vaccines have
been applied as safe and effective tools in preventing the disease. Intercells’s adjuvant 1C31®
is exclusively licensed to Novartis for the development of improved Influenza vaccines.

INFLUENZA - VIRUS, DISEASE AND PREVENTIVE IMMUNE RESPONSES

Influenza is caused by an enveloped RNA virus. On the basis of antigenic differences between
matrix and glycoproteins, three Influenza virus subtypes (A, B, C) are distinguishable. Two major
envelope glycoproteins, haemagglutinin (HA) and neuraminidase (NA) are described for the A
and B viruses.

The Influenza virus spreads via aerosols and droplets and primarily targets epithelial cells of the
upper and lower respiratory tract in humans. HA is responsible for the entry of the virus into the
host cells via receptor-mediated endocytosis.

The pathogenesis of Influenza is based on lysis of respiratory cells as well as mucosal and systemic
inflammation. The virus-induced production of pro-inflammatory cytokines like IL-1, IL-6,
TNEF- is responsible for systemic symptoms as fever and muscle pain.

During the early stage of the disease, innate immune responses control the Influenza virus.
However, for the prevention of Influenza infections, the induction of neutralizing antibodies
especially against the virus’ most important surface antigen HA is essential. Also, the cellular
immunity contributes to the elimination of the virus. An increased risk of infection in elderly is
related to the aging of the immune system with a decline in T-cell-mediated activity.

ANNUAL INFLUENZA EPIDEMICS

The cause of the annual outbreak of disease is based on the continuous change of the antigenic
properties of the Influenza virus, called antigenic drift. Antigenic drift is based on mutations of
antigenic epitopes, especially of the surface protein HA, and is the reason that regular updates
of the composition of the Influenza vaccine are needed. For this purpose, the World Health
Organisation (WHO) established an international Influenza Surveillance Network to monitor the
emergence and spread of new Influenza strains around the world and by that aims to predict the
current circulating strains.

The duration and severity of seasonal Influenza epidemics is unpredictable.
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Figure 43: The Influenza virus
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VACCINATION AGAINST INFLUENZA

Preventing Influenza by vaccination is the most cost-effective method. Influenza vaccines have
been applied for more than 60 years as safe and effective tools in preventing both mild and severe
forms of the disease. Initially, formalin-inactivated whole virus vaccines were used. Current
inactivated formulations contain either split virus or subunit preparations, consisting of isolated
Influenza virus proteins HA and NA.

A number of studies have demonstrated that Influenza vaccination is of benefit especially in
high-risk groups like the elderly population and individuals with underlying chronic or such
medical conditions which are vulnerable to serious complications of an Influenza infection.
Besides improvements in the production process, evaluations of different routes of administration
(e.g. needle-free or intranasal delivery) are topics of interest. Furthermore, several approaches
using novel adjuvants aim for an optimized stimulation of both antibody- and T-cell-mediated
immunity.

Pre-clinical studies provided evidence that Intercell’s synthetic adjuvant IC31® (for more details
see chapter “Adjuvants — IC31®, LT”) augments type 1 humoral and cellular immune responses
both in young adult and aged mice (Riedl ez 2/, Vaccine 2008).

Intercell completed an initial Phase I clinical trial using the adjuvant IC31® in combination with
the seasonal, trivalent Influenza vaccine Agrippal® from Novartis. The IC31® adjuvanted vaccine
showed an excellent safety and tolerability profile, which was comparable to the non-adjuvanted
standard vaccine.

In July 2007, Intercell’s adjuvant IC31® was exclusively licensed to Novartis, a leader in the field
of adjuvanted Influenza vaccines.

PARTNER
Novartis (For description see page 112)

ABOUT WHO
WHO Global Influenza Programme. See http://www.who.int/csr/disease/influenza




Hepatitis C

Therapeutic peptide vaccination against chronic
Hepatitis C virus infection: proof-of-concept in patients
BY CHRISTOPH S. KLADE

Figure 44: T-cell epitope
Identification Program (TIP)
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There are estimated 160-200 million chronic Hepatitis C virus (HCV) carriers worldwide
and approximately 35,000 new cases per year in the United States alone. Chronic infection
causes liver disease including fibrosis, liver cirrhosis and liver carcinoma, making HCV the
prime cause for liver transplantation. Current standard of care (50C) involves combination
therapy with (pegylated)-interferons (IFN) alfa and ribavirin (RBV). Limitations of SOC include
its side effect profile, high costs, long duration of 48 weeks and inconvenience: typically,
from one hundred HCV patients only 10 will complete therapy. Most importantly, current
SOC has only limited efficacy: overall, about 50% of patients achieve a so called sustained
virologic response (SVR, defined as undetectable HCV RNA 6 months after end of therapy).
SVR rates range from 43%-46% (most prevalent genotype 1) to 60%-80% (genotypes 2, 3).

Hence, novel approaches for treatment of chronic HCV infection including therapeutic vaccination
are urgently needed. Substantial evidence of a pivotal role for T-cells has accumulated: in the
acute phase of infection, those able to clear infection have a distinctly better T-cell response than
those who proceed to chronicity; those achieving SVR after SOC also appear to have better T-cell
responses than non responders; in the chimp model, T-cell responses are both preventive and
curative. For these reasons, Intercell focused on a T-cell-based approach. As a prerequisite, disease-
relevant HCV T-cell epitopes were identified comprehensively using T-cells from spontaneous
resolvers and therapy responders.

Overlapping synthetic peptides
covering viral genome

T-cell epitopes
for therapeutic vaccines

Viral genome

T-cell from humans with
positive disease outcome

Epitope Capture: Binding to
human HLA receptors

HLA-transgenic mice

Intercell’s therapeutic Hepatitis C virus vaccine (IC41) is a prototypic T-cell epitope-based
vaccine. It contains five synthetic peptides harboring CD8 and CD4 T-cell epitopes and poly-
L-arginine as synthetic adjuvant. IC41 has been developed as a liquid suspension formulation in
pre-filled syringes with stability of over 2 years upon refrigeration. IC41 has been tested in several
clinical trials involving over 350 chronic HCV patients and healthy volunteers. Excellent safety,
tolerability and immunogenicity in terms of IFN-gamma secreting T-cells has been consistently
demonstrated.

IC41 in non-responders: several transient HCV RNA responses in patients refractory to SOC were
observed. CD4 Helper T-cells were not sufficient for RNA response, but a prerequisite for IFN-
gamma CD8 cytotoxic T-cells. Tetramer-specific CD8 T-cells showed a partial shift from CCR7 +
central memory to CCR7- effector memory phenotype, but were not associated with RNA decline.
Only patients achieving IFN-gamma CD8 cytotoxic T-cells above a critical threshold showed
HCV RNA responses. CD8 responses were dominated by a well-known epitope (NS3-1073), and
prior RNA rebound a single amino acid exchange resulting in reduced recognition by T-cells
emerged. This evidence for mutational epitope escape corroborates a causal relationship of T-cell
induction and HCV RNA decline.

First-time in man
Safety, preliminary immunogenicity

Dose optimization (1IC41-102)
Safety, immunogenicity

Application optimization (1IC41-103)
Safety, optimized immunogenicity

Chronic HCV patients: non responder/relapser (1C41-201)
Safety, immunogenicity

Combination with interferon/ribavirin standard therapy
(1C41-207)
Safety, immunogenicity

Chronic HCV patients (treatment-naive)
(1C41-202)

Safety, immunogenicity,

proof-of-concept: viral load reduction by T cells

AN N NEANANA

Figure 45:
Ouerview on HCV development.
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IC41 as a late add-on to SOC: while IFN-gamma-secreting T-cells were barely detectable in patients
relapsing, patients achieving SVR showed robust responses against the vaccine peptides. Although
vaccination apparently did not reduce relapse rate, this finding is consistent with the proposed mode-
of-action of therapeutic vaccination.
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Immunogenicity of IC41 was optimized by testing different vaccination intervals, subcutaneous or
intradermal routes of administration, and topic application of the TLR7 agonist imiquimod. Based
on these improvements, a trial aiming for clinical “proof-of-concept” was planned. This study, termed
1C41-202, is performed in chronic HCV genotype 1 patients, positive for HLA-A2 and naive to
interferon/ribavirin-based standard therapy. The aim of the study is induction of HCV-specific T-cell
responses leading to a significant decline of HCV RNA viral load. In treatment group A, 50 patients
received 8 intradermal vaccinations with IC41, followed by topic application of the TLR7 agonist
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Interim analysis from 46 patients of group A up to week 16 of IC41 therapy showed a statistically
significant (p=0.001) HCV RNA decline of 0.2 log. Follow-up data from 33 patients 24 weeks after
end of IC41 vaccination (6 month follow-up visit) showed a further increased decline of 0.46 log
(p=0.000). Interestingly, the effect was more pronounced in patients with high viral load (n=25),
with a 0.5 log and 0.6 log decline, respectively. The same analysis up to two weeks after end of
vaccination showed no apparent effect on HCV RNA in the 21 patients in group B. This is the first
report showing significant antiviral effects of therapeutic vaccination. In particular the time course
with increased RNA decline up to six months after vaccination is encouraging and merits further
investigation in combination with ST or novel antivirals.

The IC41 therapeutic vaccination program has achieved a clinical proof-of-concept for the antiviral
effect of therapeutic vaccination. Interestingly, the need for optimal induction of T-cells (via the
intradermal route and together with TLR activation) was confirmed by the fact that treatment group
A but not the even more intensified B showed this antiviral activity.

Importantly, IC41-207 demonstrated safety and favorable pharmacological interaction of IC41
combined with standard interferon/ribavirin-based therapy. Hence, further development applying
triple therapy consisting of IC41 vaccination plus current standard therapy can be envisaged. The
complementary mode-of-action of therapeutic vaccination and current standard therapy may lead to
synergistic antiviral activity.

Alternatively, IC41 therapeutic vaccination might be combined with novel antivirals. By that,
eventually the needed but inconvenient interferon/ribavirin backbone of current standard therapy
might be replaced.

The development of second-generation HCV peptide vaccines based on newly identified peptides
with broad HLA coverage, Intercell’s second generation adjuvant IC31® and the newly acquired
trancutaneous immunization using a patch may enable even more efficient vaccination.

Anti-infective antibody approaches

BY ESZTER NAGY

Vaccine-induced immune protection against specific microbes takes more than a week
to develop; therefore, passive immunization is indispensable when acute protection or
treatment is required. In the light of emerging antibiotic resistance in the bacterial world as
well as increasing population of immune-compromised individuals, anti-infective antibodies
offer a promising alternative in the management of severe infectious diseases. Intercell
addresses this unmet medical need by selecting and validating pathogen targets for passive
immunization through the identification of protective microbial antigens by the ANTIGENome
technology and AIP® platform.

BACKGROUND AND MEDICAL NEED

Progress made in the identification of suitable pathogen targets, a better understanding of host-
parasite interactions and the recent inclusion of monoclonal antibodies into the arsenal of novel
therapies has provoked the interest to revitalize a historical concept of medicine to treat and
prevent infections with antibodies.

In spite of the proven record of effective passive vaccination with immune sera — first applied
to treat diphtheria and pneumococcal infections 100 years ago — the potential of anti-infective
monoclonal antibodies (mAbs) in the management of infectious diseases has only recently been
reconsidered. To date, only one anti-infective monoclonal antibody has been registered for the
prevention of respiratory syncytial virus (RSV) infection in neonates.

Spreading of multi-drug resistant bacterial strains is an increasing problem in the control of
infections. At the same time, novel antibiotics move only reluctantly forward. Treatment and
prevention of hospital-acquired bacterial infections with conventional means is an increasing
challenge and burden for the health care system. Importantly, though, novel technologies have
enabled the infectious disease field to develop vaccines and anti-infective mAbs against pathogens
not considered before as suitable targets.

INTERCELL’S APPROACH AND TARGETS FOR ANTI-INFECTIVE ANTIBODY TREATMENT

A hallmark in the development of vaccines and anti-infective antibodies is the identification
of suitable target antigens. The lesson learnt from antibiotics is that therapeutic anti-infective
antibodies must either kill the pathogen or at least disable bacterial growth in the host. At the
same time, it might be sufficient to funnel the microbes into the immunological decontamination
program, e.g. opsonization, or inhibit their important iz vivo survival mechanism. Thus, mAbs
need to be directed against carefully selected antigenic targets in order to achieve optimal
interference with survival in the host.
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The AIP® platform identifies protein antigens suited for the development of novel bacterial
subunit vaccines, but at the same time also that of anti-infective antibody-based approaches. The
ideal antigens are: 1., expressed during human disease, 2., accessible (surface-bound or secreted)
for functional antibodies and/or effector immune cells, 3., conserved among strains and clinical
isolates, and 4., protective in animal models mimicking human disease.

There are three main areas where Intercell is currently validating targets for the development of
anti-infective monoclonal antibodies.

1., Nosocomial infections: The emergence of multi-drug-resistant bacteria causing life-threatening
infections in hospital settings is the major call for the development of human monoclonal antibody-
based approaches (Nagy ez «/, 2007). The most common pathogens causing hospital-associated
infections are Staphylococcus aureus and epidermidis, E. coli, Pseudomonas aernginosa, Klebsiella spp,
Enterococci and Candida spp. There is an ongoing development of nosocomial vaccines for prophylaxis
currently in Phase II/III (sequential design) clinical testing against staphylococcal infections (IsdB
based V710) by Merck and against Psexdomonas (the OprF/I-based 1C43) by Intercell (for more
details see chapter Nosocomial pathogens — Staphylococcus aureus and Pseudomonas aeruginosa). The
same antigens that are included in these vaccines could also support a passive protection/therapy
approach and would be adjunct to the management of these infections frequently caused by multi-
drug-resistant nosocomial strains. Intercell’s ANTIGENome technology has also identified novel
protein antigens from Klebsiella pneumoniae and Enterococcous faecalis that protect from lethal sepsis
and catheter-related endocarditis, respectively. An early pre-clinical yeast program has been also
initiated to identify pan-Candida proteins for mAb development.

I1., Preumococcal infections: Recognizing the widely experienced problem with elderly
immunization, we also consider the development of monoclonal antibody-based therapy for
patients with invasive pneumococcal diseases. The pneumococcal vaccine antigens being developed
for prophylaxis and some additional surface proteins with protective potential are being considered
as valid targets for monoclonal antibodies. Based on passive protection studies, these antigens and
the corresponding antibodies have the potential to interfere with the disease-causing potential of
Streptococcus pneumoniae (Fig. 48).

I11., Neonatal GBS infections. One of the major pathogens in neonatal sepsis is Group B
Streptococcus (GBS, Streptococcus agalactiae). Although screening for carriage and antibiotic
prophylaxis has a great impact on GBS infections, the late-onset disease incidence has not been
decreased. There is no vaccine against this pathogen in advanced clinical phase; moreover, even a
successful vaccination would have minor effects on infections in premature neonates (born before
the 34th pregnancy week) due to low placental antibody transfer. Therefore, our break-through

data with murine monoclonal antibodies against novel surface antigens from GBS showing
remarkable protection against lethal sepsis in animal models offer a viable alternative through
immune prophylaxis (Fig. 49).

PARTNERS
Merck & Co., Inc. (S. aurens antibodies), Kyowa Hakko Kirin (Pneumococcus antibodies), Merck
& Co., Inc. (Group A Streptococcus antibodies). (For description see page 111)
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Lyme borreliosis
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Figur50: Borrelia spirochetes.
(Courtesy of Gerold Stanck, MUW)

Figure 51: The blacklegged ticks, 1.
pacificus. (Courtesy of CDC/James
Gathany; William Nicholson)
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Lyme borreliosis, a potentially serious and debilitating infection, is the most commonly
reported tick-borne infection in Europe, North America and Asia. Lyme borreliosis is caused
by a spirochete transmitted by the hard tick genus Ixodes. The goal of Intercell’s research
project is to identify a prophylactic subunit vaccine protecting against all genospecies
causing Lyme borreliosis, using the ANTIGENome technology.

THE DISEASE

About 85,000 cases of Lyme borreliosis (LB) are reported annually in Europe. However, this
number is probably largely underestimated, as case reporting is highly inconsistent and many LB
infections go undiagnosed. In the United States, between 20,000 and 25,000 cases are registered
each year (Source: WHO and CDC).

The causative agents are spiral-shaped bacteria, transmitted during the blood feeding of ticks of
the genus Ixodes. The disease is a zoonosis and the bacteria are maintained in nature mainly by
small rodents and birds. In Europe, at least three different Borrelia genospecies cause LB: B. afzelii,
B. garinii and B. burgdorferi sensu stricto (s.s.). In North America only the latter is present. The
most common sign of infection is a skin rash (erythema migrans) at the site of the tick bite. If
untreated, the disease can manifest itself as a multi-system disorder, affecting a range of tissues
including the skin, musculoskeletal system, heart, and nervous system, leading to arthritis,
carditis, and neuroborreliosis.

DIAGNOSIS, TREATMENT AND PREVENTION

Diagnosis of LB is currently based on serological tests, but this can be problematic especially when
detecting early infections. Furthermore, the tests cannot distinguish between an active infection
and a past infection, since antibodies can be detectable for several years. The presence of many
different species and serotypes of Borrelia bacteria complicates diagnosis further. Today, there is no
vaccine available against LB, and treatment is dependent on antibiotics. Earlier vaccine programs
have mainly focused on the outer surface protein A (OspA). The OspA protein from B. burgdorferi
s. s. was commercially developed as LYMErix™ by GlaxoSmithKline (GSK) for the U.S. market.
LYMErix™ was approved by the FDA for the U.S. in 1998, but after only a few years, the vaccine
was withdrawn from the market in 2002.

RESEARCH AT INTERCELL

Intercell is currently developing a prophylactic subunit vaccine against LB using antigens
identified by the Antigen Identification Program (AIP®). Forty-five of the identified antigens
were expressed as recombinant proteins and tested in our animal model (see Fig. 14 in chapter
“Infectious Disease Models”). After the initial screen, 11 proteins showed partial protection in
several experiments and were selected for further studies. As an attempt to increase protection
levels further, different combinations of proteins and adjuvants are currently being tested.
Also, since we aim to identify a vaccine targeting all three species causing disease, the mice are
challenged with different species of Borrelia. When the final composition of proteins and adjuvant
has been defined, protection also needs to be confirmed during the normal route of infection, and
immunized mice will therefore be challenged with Borrelia infected ticks.
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Figure 52: Various LB mani-

festations. A and B; erythema
migrans,C; lymphocytoma, D;
acrodermatitis chronica atrophicans.
(Courtesy of Gerold Stanek, MUW,

and www.eucalb.com)
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Figure 53:
Anatomy of the human middle ear.
E, Eustachian tube. O, M, I, outer,

middle and inner ear, respectively.
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Otitis media (OMvac)

BY MARTIN B. OLEKSIEWICZ

Middle ear infection constitutes a major burden to children, parents and the health care
system. The major pathogens are Streptococcus pneumoniae, nontypeable Haemophilus
influenzae and Moraxella catarrhalis. Intercell has identified candidate vaccine antigens
for all three pathogens. In the OMVac project, Intercell has partnered with academic and
commercial collaborators to contribute to a better understanding of disease pathogenesis
and protective human immune responses. This knowledge will be used for the development
of a prophylactic, protein-based combination vaccine.

PREVALENCE, PATHOGENESIS AND ETIOLOGY OF OTITIS MEDIA

Otitis media (OM, middle ear infection) is a very common disease of young children, affecting up
to 75% of children before the age of 6 years. The disease is painful and often exhibits a protracted,
recurring course, which can lead to hearing loss and learning problems. In OM, triggered by e.g.
recent upper respiratory tract infection with viruses or other factors, commensal bacteria residing
in the nasopharynx can colonize the Eustachian tube and the middle ear cavity, where they cause
inflammation. The bacteria most often responsible for OM are Streptococcus pneumoniae, nontypeable
Haemophilus influenzae and Moraxella catarrbalis.

MEDICAL NEED FOR VACCINES AGAINST OM PATHOGENS
OM is the main presentation in young children visiting medical practitioners and is the reason for
more than half of the antibiotics prescribed to children below 3 years in the U.S.

The burden of the disease and the continuously developing antibiotic resistance in childhood
pathogens support the development of OM vaccines. Use of conjugated polysaccharide-based
pneumococcal vaccines has been shown to induce moderate protection, but also to cause
“pathogen replacement”, i.e., increased incidence of acute OM cases due to non-vaccine serotype
Pneumococcus, nontypeable Haemophilus influenzae and Moraxella catarrbalis. Thus, to be effective,
OM vaccines should be based on antigens from all three major pathogens and should induce
broadly protective immune responses in the middle ear.

OMVAC PROJECT AIMS

As part of the 6th EU framework, the OMVac project aims to identify vaccine antigens for
nontypeable Haemophilus influenzae and Moraxella catarrbalis. Thus, OMVac supplements the
Streptococcus pneumoniae vaccine candidates previously identified by Intercell. OMVac comprises a
broad collaboration including partners in The Netherlands, Germany, Sweden and Hungary. The
ultimate goal is the development of a combination vaccine comprising of protein antigens from
the three major pathogens.

The research portfolio includes identification of Moraxella catarrhalis and nontypeable Haemophilus
influenzae vaccine candidates by Intercell’s AIP® technology or proteomic approaches, development
of relevant animal models, testing antigens for protection, determination of the role of vaccine
candidate proteins in OM pathogenesis, and characterization of human immune responses during
OM.
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Figure 54: Noninvasive mouse
model for Otitis media induced by
nontypeable Haemophilus influenzae
Anesthetized mice were admin-
istered nontypeable Haemophilus
influenzae intranasally, followed
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Sepsis Model. Infection and Immunity, Vol. 74,

No. 4, 2215-2223.

Schellack, C., Prinz, K., Egyed, A., H. Fritz, J.,
Wittmann, B., Ginzler, M., Swatosch, G., Zauner,
W., Kast, C., Akira, S., von Gabain, A., Buschle, M.,
Lingnau, K. (2006). IC31, a novel adjuvant signaling
via TLR9, induces potent cellular and humoral
immune responses. Vaccine, 24, 5461-5472.

Zoeteweij, J. P, Epperson, D. E., Porter, J. D.,
Zhang, C. X., Frolova, O. Y., Fuhrmann, S. R.,
El-Amine, M., Tian, J.-H., Ellingsworth, L. R.,
Glenn, G. M. (2006). GM1-binding deficient
exotoxin is a potent non-inflammatory broad-
spectrum intradermal immunoadjuvant.

J. Immunol, 177(2), 1197-1207.

2007

Giefing, C., Meinke, A. L., Hanner, M., Henics, T.,
Minh, D. B., Gelbmann, D., Lundberg, U., Senn, B.
M., Schunn, M., Habel, A., Henriques-Normark, B.,
Ortqvist, A, Kalin, M., von Gabain, A. and Nagy, E.
(2007). Discovery of a novel class of highly conserved
vaccine antigens using genomic scale antigenic
fingerprinting of pneumococcus with human
antibodies. The Journal of Experimental Medicine,
Vol. 205, No. 1, 117-131.

Giefing, C., Nagy, E. and von Gabain, A. (2007).
The Antigenome: From Protein Subunit Vaccines to
Antibody Treatments of Bacterial Infections?

In: Guzman, C. A. and Feuerstein, G. (Ed.),
Pharmaceutical Biotechnology. Landes Bioscience,
Austin, TX.

Glenn, G. M., Flyer, D. C,, Ellingsworth, L. R.,
Frech, S. A., Frerichs, D. M., Seid, Jr., R. C, Yu, J.
(2007). Transcutaneous immunization with heat-
labile enterotoxin: development of a needle-free
vaccine patch. Expert Rev Vaccines, 6(5), 809-819.

Glenn, G. M., Villar, C. P, Flyer, D. C., Bourgeois,
A.L., McKenzie, R., Lavker, R. M., Frech, S. A.
(2007). Safety and immunogenicity of an ETEC
vaccine patch containing heat-labile toxin: use of
skin pretreatment to disrupt the stratum corneum.
Infect Immun, 75(5), 2163-2170.

Klade C. S. (2007). American Society of

Tropical Medicine and Hygiene--55th Annual
Meeting. Vaccine development against flaviviruses.
12-16 November 2006, Atlanta, GA, USA. IDrugs,
Feb; 10(2), 96-8.

Lingnau, K., Riedl K. and von Gabain, A. (2007).
IC31® and IC30, novel types of vaccine adjuvant
based on peptide delivery systems. Expert Rev.
Vaccines, 6(5), 741-746.

Look, J. L., Butler, B., Al-Khalili, M., Lai, Y-H.,
Frolov, V., Zhang, C., Yang, J., Smyla, D., Mayo, A.,
Yu, J., Guebre-Xabier, M., Frech, S., Ellingsworth,
L., Seid, R., Glenn, G. M. (2007). The adjuvant
patch: a universal dose sparing approach for
pandemic and conventional vaccines. BioPharm
International: Guide to Vaccine Development and
Manufacture, 20 (Suppl Aug. 2007), 34-45.
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McKenzie, R., Bourgeois, A.L., Frech, S. A., Flyer,
D. C, Bloom, A. P, Kazempour, K., Glenn, G.

M. (2007). Transcutaneous immunization with the
heat-labile toxin (LT) of enterotoxigenic Escherichia
coli (ETEC): protective efficacy in a double-blind,
placebo-controlled challenge study. Vaccine, 25(18),
3684-3691.

Meyer, M. E,, Lehmann, M., Wiegand, J., Cornberg,
M., Klade, C. S. Manns, M. P. and Wedemeyer, H.
(2007). Clearance of low levels of HCV viremia in
the absence of a strong adaptive immune response.
Virology Journal, 4, 58.

Schlaphoft, V., Klade, C. S., Jilma, B. Jelovcan, S. B.,
Cornberg, M., Tauber, E., Manns, M. P., Wedemeyer
H., IC41 Study Group (2007). Functional and
phenotypic characterization of peptide-vaccine-
induced HCV-specific CD8+ T cells in healthy
individuals and chronic hepatitis C patients. Vaccine,

25(37-38), 6793-806.

Scharnagl, N. C., Klade, C. S. (2007). Experimental
discovery of T-cell epitopes: combining the best of
classical and contemporal approaches. Expert Rev.
Vaccines, 6(4), 605-615.

Tauber, E., Kollartisch, H., Korinek, M. Rendi-
Wagner, P., Jilma, B., Firbas, C., Schranz, S., Jong,
E., Klingler, A., Dewasthaly, S., Klade, C. S. (2007).
Safety and immunogenicity of a Vero-cell-derived,
inactivated Japanese encephalitis vaccine: a non-
inferiority, phase III, randomized controlled trial.
Lancet, 370(9602), 1847-53.

2008

Aichinger, M. C., Ortbauer, M., Reipert, S., Zauner,
W., Bogner, P., Froschauer, E., Nowikovsky, K.,
Lingnau, K., von Gabain, A., Schweyen, R. and
Henics, T. (2008). Unique membrane-interacting
properties of the immunostimulatory cationic
peptide KLKLSKLK (KLK). CBI, 32, 1449-1458.

Frech, S. A., DuPont, H. L., Bourgeois, A. L.,
McKenzie, R., Belkind-Gerson, J., Figueroa, J.

E, Okhuysen, P. C., Guerrero, N. H., Martinez-
Sandoval, F. G., Meléndez-Romero, J. H. M.,
Jiang, Z-D., Asturias, E. J., Halpern, J., Torres,

O. R., Hoffman, A. S., Villar, C. P., Kassem, R.

N., Flyer, D. C., Andersen, B. H., Kazempour, K.,
Breisch, S. A., Glenn, G. M. (2008). Use of a patch
containing heat-labile toxin from Escherichia coli
against travellers’ diarrhoea: a phase II, randomized,
double-blind, placebo-controlled field trial. Lancet,
371(9629), 2019-2025.

Frerichs, D. M., Ellingsworth, L. R., Frech, S. A.,
Flyer, D. C., Villar, C. P, Yu, J., Glenn, G. M.
(2008). Controlled, single-step stratum corneum
disruption as a pretreatment for immunization via a
patch. Vaccine, 26(22), 2782-2787.

Frolov, V. G,, Seid, R. C. Jr., Odutayo, O., Al-
Khalili, M., Yu, J., Frolova, O., Vu, H., Butler, B.
A., Look, J. L., Ellingsworth, L.R., Glenn, G. M.
(2008). Transcutaneous delivery and thermostability

of a dry trivalent inactivated influenza vaccine patch.

Influenza and Other Respiratory Diseases, 2(2), 53-
60. (Online March 27, 2008, Doi:10.1111/j.1750-
2659.2008.00040.x)

Fytili, P., Dalekos, G., Cornberg, M., Schlaphoff,
V., Sarrazin, C., Zauner, W., Zachou, K., Berg,

T., Manns, M. P, Klade, C. S. and Wedemeyer,
H. (2008). Cross-genotype-reactivity of the
immunodominant HCV-CD8 T-cell epitope NS3-
1073. Vaccine, 23;26(31), 3818-26.

Kamath, A. T., Rochat, A-F., Valenti, M. P,

Agger, E. M., Lingnau, K., Andersen, P., Lambert,
P-H, Siegrist, C-A. (2008). Adult-Like Anti-
Mycobacterial T Cell and Iz Vivo Dendritic Cell
Responses Following Neonatal Immunization with
Ag85B-ESAT-6 in the IC31® Adjuvant. PLoS ONE,
Vol. 3, Issue 11, e3683.

Kamath, A. T., Valenti, M. P, Rochat, A., Agger,
E. M. and Lingnau, K. (2008). Protective anti-
mycobacterial T cell responses through exquisite iz
vivo activation of vaccine-targeted dendritic cells.

EJI, 38, 1247.

Klade, C. S., Wedemeyer, H., Berg, T., Hinrichsen,
H., Cholewinska, G. Zeuzem, S., Blum, H., Buschle,
M., Jelovcan, S., Buerger, V., Tauber, E., Frisch, J.
and Manns, M. P. (2008). Therapeutic Vaccination
of Chronic Hepatitis C Nonresponder Patients With
the Peptide Vaccine IC41. Gastroenterology, 134,
1385-1395.

Editorial by Carlo Ferrari: Therapeutic Vaccination
for Hepatitis C: Can Protective T-Cell Responses
Be Restored After Prolonged Antigen Exposure?
Gastroenterology, 134, 1601-1614.

Klade C. S. (2008). IC51: a new investigational
Japanese encephalitis vaccine. Dr Christoph Klade
speaks to Duc Le, editor. Expert Rev Vaccines,
Oct;7(8), 1139-40.

Mkrtichyan, M., Ghochikyan, A., Movsesyan, N.,
Krapetyan, A., Begoyan, G., Yu, J., Glenn, G. M.,
Ross, T. M., Agadjanyan, M. G., Cribbs, D. H.
(2008). Immunostimulant adjuvant patch enhances
humoral and cellular immune responses to DNA
immunization. DNA Cell Biol, 27(1), 9-17.

Nagy, E., Giefing, C. and von Gabain, A. (2008).
Anti-infective antibodies: a novel tool to prevent and
treat nosocomial diseases. Expert Rev. Anti Infect
Ther, 6(1), 21-30.

Riedl, K., Riedl, R., von Gabain, A., Nagy, E. and
Lingnau, K. (2008). The novel adjuvant IC31°
strongly improves influenza vaccine-specific cellular
and humoral immune responses in young adult and
aged mice. Vaccine, 26, 3461.

Schalich, J., Vytvytska, O., Zauner, W., Fischer,
M. B., Buschle, M., Aichinger, G. and Klade, C. S.
(2008). Analysis of human cytomegalovirus pp65-
directed T-cell resp. in healthy HLA-A2-positive
individuals. Biol Chem, Vol. 389, 551-559.

Schuller, E., Klade, C. S., Heinz, E X., Kollaritsch,
H., Rendi-Wagner, P, Jilma, B., Tauber, E. (2008).
Effect of pre-existing anti-tick-borne encephalitis
virus immunity on neutralising antibody response
to the Vero cell-derived, inactivated Japanese
encephalitis virus vaccine candidate IC51.

Vaccine, 26(48), 6151-6.

Schuller, E., Jilma, B., Voicu, V., Golor, G.,
Kollartisch, H., Kaltenbock, A., Klade, C. S.,
Tauber, E. (2008). Long-term immunogenicity of
the new Vero cell-derived inactivated Japanese
encephalitis virus vaccine IC51 Six and 12 month
results of a multicenter follow-up phase 3 study.
Vaccine, 26(34), 4382-6.

Von Gabain, A., Nagy, E. and Decker, T. (2008).
Guest Editorial: Novel paradigms in vaccine
development: from small pox eradication to
therapeutic vaccines. Biol Chem, Vol. 389, 455-456.

Wizel, B., Nystrom-Asklin, J., Cortes, C.,
Tvinnereim, A. (2008). Role of CD8+T cells in
the host response to Chlamydia. Microbes Infect,
Nov-Dec;10(14-15), 1420-30.

Zhu, C., Yu, J., Yang, Z., Davis, K., Rios, H., Wang,
B., Glenn, G. M., Boedeker, E. C. (2008). Protection
against Shiga toxin-producing Escherichia coli
infection by transcutaneous immunization

with Shiga toxin subunit B. Clin Vaccine Immunol,

15(2), 359-366.
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2009

Fritzer, A., Noiges, B., Schweiger, D., Rek, A.,
Kungl, A. J., von Gabain, A., Nagy, E. and Meinke,
A. L. (2009). CXC chemokine degradation by a
Group A streptococcal serine proteinase can be
reconstituted 77 vitro and requires two separate
domains. Biochemical Journal. Submitted.

Glenn, G. M., Francis, D. H., Danielsen, E. M.
(2009). Toxin-mediated effects on the innate
mucosal barrier: implications for enteric vaccines.
Infect Immun. Submitted.

Glenn, G. M., Thomas, D. N., Poffenberger, K. L.,
Flyer, D. C., Ellingsworth, L. R., Andersen, B. H.,
Frech, S. A. (2009). Safety and immunogenicity of an
influenza vaccine A/H5SN1 (A/Vietnam/1194/2004)
when co-administered with a heat-labile enterotoxin
(LT) adjuvant patch. J Infect Dis. Submitted.

Klade, C. S., Kubitschke, A., Stauber, R. E., Meyer,
M. E, Zinke, S., Wiegand, J., Zauner, W., Aslan, N.,
Lehmann, M., Cornberg, M., Manns, M. P. Reisner,
P., and Wedemeyer, H. (2009). Hepatitis C virus-
specific T cell responses in interferon-induced vs.
spontaneously recovered patients. Vaccine 2009. In
press

Meinke, A., Storm, M., Henics, T., Gelbmann, D.,
Prustomersky, S., Kovécs, Z., Minh, D. B., Noiges,
B., Stierschneider, U., Berger, M., von Gabain, A.,
Engstrand, L., Nagy, E. (2009). Composition of the
ANTIGENome of Helicobacter pylori defined by
human serum antibodies. Vaccine, Feb. 4

[Epub ahead of print}

Olafsdottir, T. A., Lingnau, K., Nagy, E., and
Jonsdottir, 1. (2009). IC31®, a Two-Component
Novel Adjuvant Mixed with a Conjugate Vaccine
Enhances Protective Immunity against Pneumococcal
Disease in Neonatal Mice. Scandinavian Journal of
Immunology, 69, 194-202.

Schuller, E., Klade, C. S., Wolfl, G., Kaltenbock, A.,
Dewasthaly, S., Tauber, E. (2009). Comparison of

a single, high-dose vaccination regimen to the
standard regimen for the investigational Japanese
encephalitis vaccine, IC51: A randomized,
observer-blind, controlled Phase 3 study.

Vaccine, Feb. 3 [Epub ahead of print}

Schlick, P., Taucher, C., Schittl, B., Tran,]. L., Kofler,
R. M., Schueler, W., von Gabain, A., Meinke, A.,
Mandl, C. W. (2009) Helices 0/2 and 03 of WNV
Capsid Protein are Dispensable for the 1 Assembly
of Infectious Virions. J Virol, Mar. 18, [Epub ahead
of print}

Seid Jr., R. C. and Glenn, G. M. (2009).

Advances in transcutaneous vaccine delivery.

In: Levine, M. (Ed.), New Generation Vaccines, 4th
Edition, Taylor & Francis, New York, NY, in press.

Svennerholm, A-M., Glenn, G. M. (2009).
Vaccines against enterotoxigenic Escherichia coli
(ETECQ). In: Levine, M. (Ed.), New Generation
Vaccines, 4th Edition, Taylor & Francis, New York,
NY, in press.

In addition, Intercell employees have in the
years between 1998-2009 published more than
150 scientific papers in other scientific areas

than vaccine development.

*The students have graduated from the Science Faculty of
the University of Vienna, if not stated otherwise

DIPLOMA STUDENTS

Jorg Fritz (2001): Cationic peptides as adjuvant
candidates for vaccine design: functional studies on
antigen uptake by antigen presenting cells

Birgit Richter (2001): Bacterial surface display of
Lpp-OmpA fusion proteins

Carola Schellack (2001): Establishing the outer
membrane pore forming protein FhuA as an epitope
display platform

Sabine Taschner (2001): Identification of
Staphylococcus anrens derived peptides mediating entry
into human cells using FhuA — platform protein as
expression system in Escherichia coli

Thomas Weichhart (2001): Iz vitro selection of
immunodominant peptides from Staphylococcus aurens
for vaccine development

Christine Zimmer (2001): Characterization of the
70-kDa human heat shock protein as a mediator of
RNA uptake by mammalian

Roland Grundtner (2002): Functional analyses of
the S. aureus isaA gene and the S. epidermidis Se2439
gene

Sandra Kettner (2002): Search for IL-12 Inducing
Peptides Using PS-PLs and ELIspot

Christian Paar (2002): Characteriaztion of the
Immunomodulatory Effect of PIBF

Daniela Fritz (2003): Identification of novel
Staphylococcus aurens antigens, implicated in the
pathogenesis of Wegener’s Granulomatosis

Peter Liehl (2003): Characterisation of three novel
Staphylococcus anrens antigens

Karin Prinz (2003): The immunostimulatory effect
of novel adjuvants on human dendritic cell subsets

Brigitte Tempelmaier (2003): Identification of
novel Staphylococcus epidermidis antigens by means
of ribosome display

Peter Reisner (2003): Identification and
characterization of Hepatitis C virus T-cell epitopes

Martin Hafner (2004): Iz vitro identification of
genomically encoded bacterial antigens using
ribosome display

Petra Knodlsdorfer (2004): Identification and
characterization of Herpes Simplex type-2 T-cell
epitopes.

Carmen Giefing (2005): Characterization of
Streptococcal antigens that are capable of inducing
protective immune responses

Gabriele Maurer (2005): Characterisation of vaccine
candidates from Streptococcus pyogenes

Albina Poljak (2005): Defining the antigenome of
Borrelia by bacterial surface display

Christian Riepl (2005): Characterisation of West
Nile virus capsid deletion mutants

Nicole Scharnagl (2005): Immunogenicity and
further development of the novel adjuvant IC31

Iona Schuster (2005): Evaluation of an % vitro
selection system for the identification of promiscuous
T helper cell epitopes

Silvia Spiess (2005): Characterization of
non-annotated antigens from Neisseria meningitidis
serotype B

Andprea Fritzer (2006): Characterization of
protective antigens from the human pathogen
Streptococcus pyogenes
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Harald Rouha (2006): Molecular cloning,
expression and characterization of EAEC and Shigella
antigens for development of a common Travelers’
Disease vaccine

Rosematrie Riedl (2006): Comparative analysis
of the adjuvant effect of pR versus IC31° on the
activation of T cells iz vivo

Beate Schittl (2007): Characterization of second
generation West Nile Virus capsid deletion
mutants

Margarita Smidt (2008): Identification of antigens
for the development of a vaccine to prevent otitis
media disease

Zehra Visram (2008): Identification of novel
antigens from Mycobacterium tuberculosis, using
bacterial surface display libraries

David Zimmel (2008): Analysis of pulmonary
T cell responses to IC31®
protective antigens

-adjuvanted model

Erik Thiele Orberg (2008): IC31® and routes of
immunization

Julia Bick (Start 2008): Functional antibody
epitopes and immune response against Nezsseria
meningitidis serotype B antigens.

Christian Schenk (Start 2009): Evaluation of IC31®
as a vaccine enhancement patch using a

protective model antigen from a mucosal
intracellular pathogen

Dominik Aschenbrenner (Start 2009):
Evaluating IC31®-induced cellular and mucosal
humoral immune protective mechanisms against
intracellular bacterial infections using a well
established Chlamydia preumoniae model

PHD STUDENTS

Peter Camay (2001): Development of a bacterial
system aiming to select ligands that bind to surface
proteins

Hildegard Etz (2002): Identification and evaluation
of Staphylococcus anreus antigens from a genomic
bacterial surface display screen using FhuA as a novel
platform protein

Julia-Kristina Fleitmann (2002): Development and
evaluation of defined vaccines

Kuei-Tai Lai Arthur (2003): T-cell and
B-cell epitope mapping of tumor associated antigen
NY-ESO-1

Margit Lachmann (2003): The expression and
localization of the progesterone induced blocking
factor (PIBF) in highly proliferating cells

Carola Schellack (2003): The effect of synthetic
immunostimulatory DNA sequences (+/- cationic
polyamino acids) on the induction of T-cell responses
in vivo and in vitro

Agnieszka Dryla (2004): Human antibody
response against Staphylococcus aureus in health and
disease. Identification and characterization of a
staphylcococcal haptoglobin receptor

Jorg Fritz (2004): The effects of antimicrobial
peptides on the immune system

Johannes Sollner (2004): Parametrization and
classification of peptides for the detection of linear
B-cell epitopes

Thomas Weichhart (2005): Tamm-horsfall
glycoprotein: identification of an endogenous ligand
for Toll-like receptor 4

Karin Riedl (2008): The potency of IC31° as
adjuvant for influenza vaccines and its associated
mechanism of action

Nicole Scharnagl (start: Nov 2005): Cell mediated
immunity towards Japanese Encephalitis Virus

Albina Poljak (Start Nov 2005): Identification and
characterisation of Borrelia antigens: role in virulence
and protection

Rosemarie Riedl (Start October 2006): Stimulatory
effects of IC31°® on innate immunity

Andrea Fritzer (Start Nov 2006): Protective
antigens of Streprococcus pyogenes and their role in
virulence and disease

Kira Jelencsics (Start Nov 2007): Characterization
of pneumococcal antigenes that induce protective
immune responses

Margarita Smidt (Start April 2008):
Characterization of nontypeable Haemophilus
influenzae and Moraxella catarrbalis antigens

Zehra Visram (Start April 2008) The use of
monoclonal antibody therapy in the prevention of
Streprococcus agalactiae infection.

Intercell has additionally supported the education of at least
3-5 PhD students outside of the vaccine field.
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Intercell teaching contributions

2000

Practical core unit in immunbiology (Cell Biology
and Immunology), University of Vienna.
Contribution by Frank Mattner, Wolfgang Zauner,
Gerald Aichinger, Karen Lingnau.

2001

Practical core unit in immunbiology (Cell Biology
and Immunology, University of Vienna.
Contribution by Karen Lingnau, Wolfgang Zauner,
Christoph Klade, Frank Mattner.

2002

Practical core unit in immunbiology (Cell Biology
and Immunology, University of Vienna.
Contribution by Karen Lingnau, Wolfgang Zauner,
Andreas Meinke, Christoph Klade, Giinther Staffler,
Frank Mattner.

2003

Practical core unit in immunbiology (Cell Biology
and Immunology, University of Vienna, contribution
by Karen Lingnau, Alena Egyed, Karin Prinz,
Andreas Meinke, Eszter Nagy, Christoph Klade, Uwe
von Ahsen.

Lecture: The molecular aspects of pharmaceutical
reasearch (molecular medicine III) Christoph Klade.

2004
Literature: Seminar, Part II, Andreas Meinke.
2005

Lecture: Gene- and Biotechnology, University of
Vienna Andreas Meinke.

Literature Seminar Part ITI, Andreas Meinke.

Seminar: Molecular basis of virulence in pathogenic
bacteria, Andreas Meinke and Urban Lundberg.

Lecture: The molecular aspects of pharmaceutical
research (molecular medicine III), Christoph Klade.

Lecture: Viruses: Dead or active? André Habel,
Shailesh Dewasthaly.

2006

Lecture series summer semester: Gene- and
Biotechnology, University of Vienna, Andreas
Meinke.

Seminar: Design of novel vaccines — genes, dreams
and reality, Umed University, Umed, Sweden,
Alexander von Gabain.

Seminar: The antigenome: from protein subunit
vaccines to antibody treatments of bacterial
infections, Medizinische Hochschule Hannover,
Hanover, Germany, Alexander von Gabain.

Talk: Intercell: from academic research to an
international biotech player, Symposium Graduate
Colleges, University Wiirzburg, Wiirzburg,
Germany, Alexander von Gabain.

2007

Lecture series summer semester: Gene und
Biotechnology; University of Vienna, Andreas
Meinke.

Lecture series summer semester: Methods of
Molecular Biology and Biochemistry, Fachhochschule
Technikum Wien, Andreas Meinke.

Lecture series winter semester: Biomarkers and
Immune Correlates, Mol Med II, Christoph S. Klade.

Talk: Connecting academic research, biotech

and industry, Infection Biology Summer Retreat,
Karolinska Institutet, Sandhamn, Sweden,
Alexander von Gabain.

2008

Seminar series 2008/09: Anti-infective immunity
and vaccinology, first semester at the Max F. Perutz
Laboratories, University of Vienna, Eszter Nagy.

Partnership Seminar with the Karolinska Institutet:
Protective Immunity against Extracellular Bacteria,
Vienna, Austria, Eszter Nagy

Partnership Seminar with the Karolinska Institutet:
Infection and Host Response Seminar: The role of
CD8+ T cells in the host response to intracellular
pathogens, University of Vienna, Vienna, Austria,
Benjamin Wizel.

Partnership Seminar with the Karolinska Institutet:
T-cell mediated immunity & immune erasion in
Hepatitis C virus infection, Christoph S. Klade.

Vaccinology Course: Anti-genome strategy, Institute
Pasteur, Paris, France, Alexander von Gabain.

Talk: Novel paradigm of vaccine development in the
light of new technologies and industrial feasibility,
Max Planck Institute, Berlin, Germany, Alexander
von Gabain.

Lecture Kinderuni, Was passiert bei Impfen?
Impfen spannend wie ein Krimi!, Vienna, Austria,
Alexander von Gabain

Lecture: Molecular design of vaccines - dreams and
reality, CeMM PhD Programme, Vienna, Austria,
Alexander von Gabain .

Lecture: Rational vaccine design — dreams, genes and
reality?, Cambridge University, Cambridge, United
Kindom, Alexander von Gabain.

Student seminar: Vienna Biocenter and Karolinska
Institutet. Organized by Eszter Nagy, Alexander
von Gabain, Thomas Decker. Birgitta Henriques-
Normark and Staffan Normark.

2009

Deciphering the ANTIGENomes of pathogens.
Vaccinology Course, Module IIT: Novel strategies for
characterizing protective antigens, organized by the
Institut Pasteur, School of Infectiology, Eszter Nagy.

Seminar: Paradigm shifts in vaccine development:
From empirical approaches into the center of
biotech industry, A CIENCIA EM LA - Laboratério
Associado De Oeiras, Lisabon, Portugal, Alexander
von Gabain.

Lecture: Rational vaccine design — dreams, genes
and reality, Institute for Biomedical Aging Research
(IBA), Innsbruck, Austria, Alexander von Gabain.
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Conferences and symposia organized

and supported by Intercell

Semmering I Conference:

The Future of Vaccines - Cancer Meets
Infectious Diseases

Semmering, April 10-13, 2003

Semmering II Conference:

Novel Vaccines Against Infectious Diseases —
Developed Countries meet Developing Countries
Semmering, April 14-17, 2005

TBYV - TB Vaccines for the World 2006
Vienna, April 19-21, 2006

IVW - Influenza Vaccines for the World 2006
Vienna, October 18-20, 2006

GPADY - From Genomes to Protective Antigens
— Designing Vaccines 2006
Prague, November 15-17, 2006

Semmering III Conference: Challenges for
Vaccine Development: Medical Needs and Social
Implications

Baden, April 12-15, 2007

Paul Ehrlich Symposium
Intercell AG, Campus Vienna Biocenter 3,
October 3, 2008

Semmering IV Vaccine Symposium: Vaccines
in the light of immune therapy and therapeutic
antibodies

Baden, April 23-26, 2009

Selected oral presentations
by Intercell employees 2008

Albina Poljak. Identification of candidate antigens
in Borrelia. 11th international conference on Lyme
borreliosis and other tick-borne diseases, Irvine, CA,
USA.

Alexander von Gabain. Creating order out of
chaos: Which adjuvants will prevail. Phacilitate
Vaccine Forum Washington, Washington, USA.

Alexander von Gabain. From model to proof of
concept. Vaccine workshop University Basel, Basel,
Switzerland.

Alexander von Gabain. IC31® - a novel adjuvant
with promising profile. Institut Pasteur Workshop
on Innate Immunity and Vaccination, Paris, France.

Alexander von Gabain. Towards an all strain
protecting protein subunit vaccines against Pneumo
— promises and challenges. Streptococcus Seminar,
Karolinska Institutet, Stockholm, Sweden.

Andreas Meinke. IC31° — Examining the strategy
behind a recent adjuvant deal. Phacilitate Forum
Geneva, Switzerland.

Andreas Meinke, Beatrice Senn, Sanja Selak,
Markus Hanner and Eszter Nagy. Novel vaccine
and monoclonal antibody targets against bacterial
infections identified by the antigenome technology.
WCVII 2008, Milano, Italy.

Andreas Meinke. Future of vaccines. 13th Scientific
Meeting of the European Society of Chemotherapy /
Infectious Diseases, Vienna, Austria.

Beatrice Senn. Bacterial targets for antibody
therapeutics. Opening Christian Doppler Laboratory
for infection biology, Vienna, Austria.

Benjamin Wizel. IC31®, an emerging potent and
safe vaccine adjuvant that stimulates the induction of
humoral and type 1 T cell responses. Adjuvant 2008:
International Workshop on Vaccine Adjuvants and
Parasitic Vaccines, Varadero, Cuba.

Benjamin Wizel. From “Alchemy” to agonists

of the innate immune system — features and
applications of the next generation vaccine adjuvants.
Immunotherapeutics Vaccine Summit, Cambridge,
Boston, MA, USA.

Carmen Giefing. Rational vaccine design — dreams,
genes and reality. TBV 2008 - TB Vaccines for the
World, Atlanta, GA, USA.

Carmen Giefing. Selection of highly conserved
pneumococcal surface proteins with a crucial role
in bacterial multiplication — striving for a novel
vaccine providing full coverage. ISPPD-6,

6th International Symposium on Pneumococci &
Pneumococcal Diseases, Reykjavik, Iceland.

Carmen Giefing. Development of a full coverage
pneumococcal vaccine comprising highly conserved
proteins with a crucial function in the bacterial life
cycle. Vaccine 2nd Global Congress, Boston, MA,
USA.

Elisabeth Schuller, T.S.A. Kishore (Biological

E Ltd.), Christoph Klade, Astrid Kaltenbéck,
Erich Tauber. A vero cell derived, inactivated
Japanese Encephalitis (JE) vaccine IC51 in clinical
development for pediatric use. 26th Annual Meeting
of the European Society for Paediatric Infectious
Diseases ESPID, Graz, Austria

Christoph Klade, Heiner Wedemeyer (Hannover
Medical School, Germany). Therapeutic vaccine

IC41 as late add-on to standard treatment in patients
with chronic hepatitis C: Correlation of T cell
responses with lack of relapse Presentation. 15th
International Symposium on Hepatitis C virus &
related viruses, San Antonio, TX, USA.

Christoph Klade. The ABC of therapeutic
vaccination: antigens, adjuvants and immunological
monitoring. Phacilitate Vaccine Forum,
‘Washington, DC, USA.
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Eszter Nagy. Public-private partnerships. Show case:

Intercell's protein based Pneumococcal vaccine.
Partnering for Global Health Forum 2008,
Washington DC, USA.

Eszter Nagy. Therapeutic vaccines: Salvage or
salvation? Will therapeutic vaccines be a last resort
or an alternative to conventional therapies?.
Therapeutic Insight 2008, New York, USA.

Eszter Nagy. Immunotherapy: New vaccine and
antibody therapies: From ANTIGENomes to
anti-infective monoclonal antibodies.
BIOForum 2008, Milan, Italy.

Gregory M. Glenn, Sarah A. Frech, Judy Wen,
D. Nigel Thomas. Safety and immunogenicity

of an influenza vaccine A/HSN1 administered with
and without a heat-labile enterotoxin (LT) patch

in healthy adults. Vaccine 2nd Global Congress,
Boston, MA, USA.

Gregory M. Glenn. The LT adjuvant patch: a safe,
potent and flexible adjuvant strategy. CBER/NIAID
Workshop on Adjuvants and Adjuvanted Vaccines,
Bethesda, MD, USA.

Gregory M. Glenn., Alexander von Gabain.
Rational mucosal vaccine design—dreams, genes
and reality. Modern Mucosal Vaccines, Adjuvants
& Microbicides, Porto, Portugal.

Gregory M. Glenn. LT as antigen and adjuvant:
field efficacy of a travelers’ vaccine patch and
single dose pandemic influenza vaccine. SMI's 4th
Bi-Annual Vaccines Summit, London, UK.

Gregory M. Glenn. LT as antigen and adjuvant
using the skin: field efficacy for travellers’ diarrhea
and LT patch adjuvanted, injectable pandemic
influenza vaccine. 3rd International Conference

on Immunopotentiators in Modern Vaccines,
Montego Bay, Jamaica.

Gregory M. Glenn. Patch technology for vaccines:
coming of age. Phacilitate Vaccine Forum 2008,
Geneva, Switzerland.

Julie Sommer. Progress in the development of
Intercell’s novel adjuvant IC31®, Vienna Biocenter
Recess 2008, Vienna, Austria.

Karin Riedl. Progress in the development of
the adjuvant IC31°, Immunopotentiators in
Modern Vaccines 2008, Montego Bay, Jamaica.

Karin Riedl. IC31° — Driving the Next Generation
Adjuvant, Next Generation Vaccines 2008 National
Harbor, Washington DC, MD, USA.

Sarah A. Frech, Gregory M. Glenn, Christina
Villar, A. Lou Bourgeois (PATH, Washington, USA),
Robin McKenzie (Infections Diseases, Jobn Hopkins
University’s Center for Immunization Research, Baltimore,
USA), Herbert DuPont (Department of Medicine,
University of Texas-Houston’s Baylor College of Medicine,
Houston, USA). Field efficacy results from a field

trial show a patch containing heat labile enterotoxin
from Escherichia coli (LT) protects against travelers’
diarrhea. Vaccine 2nd Global Congress, Boston, MA,
USA.

Intercell’s academic collaborators

and scientific advisors

The exchange of scientific knowledge is a prerequisite for a high standard of quality. Inter-
cell is collaborating and co-operating with excellent research institutions to guarantee the
optimal transfer of knowledge and ensure the advanced development of novel treatments
against life-threatening diseases. Intercell is working together with:

PRE-CLINICAL RESEARCH
Ades, Edward, PhD

Division of Bacterial Diseases, Centers for Disease
Control and Prevention (CDC), Atlanta, USA

Baccarini, Manuela, Prof.

Deputy Scientific Director Max F. Perutz
Laboratories, Department of Microbiology and
Immunology, University of Vienna, Vienna, Austria

Bin, Eva, MD
Semmelweis University, 2nd Department of
Pediatrics, Budapest, Hungary

Bergstréom, Sven, Prof.
Department of Molecular Biology, Umeé University,
Umea&, Sweden

Charpentier, Emanuelle, Prof.
Department of Microbiology and Immunobiology,
University of Vienna, Vienna, Austria

De la Maza, Luis M., MD, PhD
Department of Pathology and Laboratory Medicine,
University of California, Irvine, California, USA

Decker, Thomas, Prof.

Department of Microbiology and Immunobiology,
Max F. Perutz Laboratories, University of Vienna,
Vienna, Austria

Engstrand, Lars, Prof.

Swedish Institute for Infectious Disease Control,
Departnent of Bacteriology, Solna, Sweden
Emody, Levente, Prof.

Department of Medical Microbiology and
Immunology, University of Pécs, Pécs, Hungary

Goldblatt, David, Prof.

UCL Institute of Child Health, Immunobiology
Unit, London, UK

Great Ormond Street Hospital for Children, Clinical
Research and Development, London, UK

Grubeck-Loebenstein, Beatrix, Prof.

Director, Institute for Biomedical Aging Research
of the Austrian Academy of Sciences, Innsbruck,
Austria

Guzman, Carlos, MD, PhD

Department of Microbial Pathogenesis and Vaccine
Research Division of Microbiology, German Research
Centre for Biotechnology, Braunschweig, Germany

Guzmain, Maria G., Prof.

Virology Department, PAHO/WHO Collaborating
Center for the Study of Dengue and its Vector, Pedro
Kour{ Tropical Medicine Institute, Havana, Cuba

Harandi, Ali, Prof.

Department of Microbiology & Immunology,
Institute of Biomedicine, University of Gothenburg,
Gothenburg, Sweden

Hays, John, PhD
Erasmus MC, Rotterdam, The Netherlands

Heinz, Franz X., Prof.
Institute of Virology, Medical University of Vienna,
Vienna, Austria

Henics, Tamas, MD, PhD
Department of Genetics, Max E. Perutz Laboratories,
University of Vienna, Vienna, Austria
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Henriques-Normark, Birgitta, MD, PhD
Department of Molecular Epidemiology and
Biotechnology, Swedish Institute for Infectious
Disease Control, Department of Bacteriology, Solna,
Sweden

Hermans, Peter WM, Prof.

Laboratory of Pediatric Infectious Diseases, Radboud
University Nijmegen Medical Centre, Nijmegan,
The Netherlands

Hiibner, Johannes, PD, MD
Infectious Diseases/Internal Medicine II, University
Hospital, Freiburg, Germany

Hulinska, Dagmar, Dr., and

Kriz, Bohumir, Prof.

National Institut of Public Health, Centre of
Epidemiology and Microbiology, Prague, Czech
Republic

Jonsdottir, Ingileif, Prof.

Department of Immunology, Landspitali University
Hospital and Faculty of Medicine, University of
Iceland, Reykjavik, Iceland

Kemény, Lajos, Prof.

Albert Szent-Gyorgyi Medical Center, Department of
Dermatology and Allergology, University of Szeged,
Szeged, Hungary

Konrat, Robert, Prof.
Department of Biomolecular Structural Chemistry,
University of Vienna, Vienna, Austria

Kovarik, Pavel, Prof.

Department of Microbiology and Immunobiology,
Max F. Perutz Laboratories, University of Vienna,
Vienna, Austria

Kriiger, Steffen, PhD

Kuchler, Karl, Prof.

Max E. Perutz Laboratories, Medical University

of Vienna, Institute of Medical Biochemistry,
Department of Molecular Genetic, Vienna, Austria

Kungl, Andreas, Prof.
Institute of Pharmaceutical Sciences, University of
Graz, Graz, Austria

Kyd, Jenelle, Prof.
The Chancellery, Central Queensland University,
Rockhampton, Queensland, Australia

Mechtler, Karl, Ing.
Research Institute of Molecular Pathology, Vienna,
Austria

Malley, Richard, MD
Division of Infectious Diseases, Children’s Hospital
Boston, Boston, MA, USA

Department of Pediatrics, Harvard Medical School,
Boston, MA, USA

Miiller, Mathias, Prof.
Veterinary University, Vienna, Austria

Miiller, Meike, Dr.
Fraunhofer ITEM, Hannover, Germany

Murray, Barbara, Prof.
University of Texas Medical School, Houston, USA

Normark, Staffan, Prof.
Executive Director, Swedish Foundation for Strategic
Research, Stockholm, Sweden

Ogris, Egon, Prof.

Department of Medical Biochemistry, Max F. Perutz
Laboratories, Medical University of Vienna, Vienna,
Austria

Podbielski, Andreas, MD, PhD,

and Kreikemeier Bernd, Prof.

Department of Medical Microbiology, Virology and
Hygiene, University Hospital

Rostock, Rostock, Germany

Rajnavélgyi, Eva, Prof.

Institute of Immunology, Medical and
Health Science Centre, Faculty of Medicine,
University of Debrecen, Debrecen, Hungary

Reinscheid, Dieter, Prof.

Medical Microbiology and Parasitology,
Fachhochschule Bonn-Rhein-Sieg, Rheinbach,
Germany

Schmitt, Edgar, Prof.
Institute for Immunology, University of Mainz,
Mainz, Germany

Schweyen, Rudolf, Prof.
Department of Genetics, Max F. Perutz Laboratories,
University of Vienna, Vienna, Austria

Stanek, Gerold, Prof.

Department for Infection and Immunology Clinical
Institute for Hygiene and Medical Microbiology,
Medical University Vienna, Vienna, Austria

CLINICAL RESEARCH

Blum, Hubert, Prof.
Department of Medicine II, University of Freiburg,
University Hospital Freiburg, Freiburg, Germany

Burgmann, Heinz, Prof.
Division of Infectious Diseases, University Hospital
of Vienna, Vienna, Austria

Carmeli, Yehuda, Prof.

Chandler, Donna, Dr.
Regulatory Consultant, USA

Clemens, Sue Ann, Dr.
Carlos Chagas Institute Rio de Janeiro, GRID RIO,
Consultoria em Pesquisas Clinicas Ltda.

Clemens, John D.
International Vaccine Institute, Seoul, South Korea

Clements, John, PhD
Tulane University School of Medicine, New Orleans,
Louisiana

DuPont, Herbert, Prof.

Department of Medicine, University of Texas-
Houston’s Baylor College of Medicine, Houston,
Texas, USA

Jelinek, Tomas, Dr.
Berlin Center for Travel and Tropical Medicine,
Berlin, Germany

Jilma, Bernd, Prof.
Medical University Vienna, General Hospital
(AKH), Vienna, Austria

Kollaritsch, Herwig, Prof.

Institute of Pathophysiology, Department of Specific
Prophylaxis and Tropical Medicine,

Vienna, Austria

Manns, Michael, Prof.

Department of Gastroenterology, Hepatology and
Endocrinology, Hannover Medical School, Hannover,
Germany.

McKenzie, Robin, Prof.

Infectious Diseases, John Hopkins University’s
Center for Immunization Research, Baltimore,
Maryland, USA
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AGOWA Genomics GmbH, Berlin, Germany Murray, Clint, MAJ, MC

SAUSHEC ID Fellowship Program Director, USA

Division of epidemiology, Tel Aviv Medical Center,
Tel Aviv, Israel
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Rello, Jordi, MD, PhD
Critical Care Department, Joan XXIII University
Hospital, Tarragona, Spain

Sarrazin, Christoph, Prof.
Department of Medical Science, Johann-Wolfgang
Goethe University, Frankfurt am Main, Germany

Schmitz, Franz-Josef., Prof.
Institute of Laboratory Medicine, Hygiene,
Klinikum Minden, Minden, Germany

Sonnenburg Frank von, Prof., MPH

Section of International Medicine & Public Health,
Department of Infectious Diseases and Tropical
Medicine, University of Munich, Munich, Germany

Steffen, Robert, Prof.

Institute of Social and Preventive Medicine,
Faculty of Medicine, University of Ziirich, Ziirich,
Switzerland

Vincent, Jean-Louis, Prof.
Head Department of Intensive Care, Erasme
Hospital (Free University of Brussels), Brussels

Wedemeyer, Heiner, Prof.

Department of Gastroenterology, Hepatology and
Endocrinology, Hannover Medical School, Hannover,
Germany

Wiedermann-Schmidt, Ursula, Prof.

Head of the Department of Specific Prophylaxis

and Tropical Medicine, Center for Physiology,
Pathophysiology & Immunology, Medical University
Vienna,

Vienna, Austria

Wigzell, Hans, Prof.
Department of Microbiology, Tumor and Cell
Biology, Karolinska Institutet, Stockholm, Sweden

Wunderink, Richard G., Prof.

Division of Pulmonary & Critical Care, The Feinberg
School of Medicine, Northwestern University,
Chicago, IL, USA

Intercell develops products both independently and in collaboration with partners.
Currently, we are cooperating with non-profit organizations, as well as some of the global

key players within the vaccine and pharmaceutical industry:

AERAS GLOBAL TB VACCINE FOUNDATION
Aeras Global TB Vaccine Foundation is co-funder of
Intercell’s and Statens Serum Institut’s Tuberculosis
(TB) vaccine project. Aeras is a non-profit organiza-
tion working as a Product Development Partnership
to develop new TB vaccines and ensure that they
are affordable and accessible to all who need them
around the world. The organization is funded by
the Bill & Melinda Gates Foundation, the Dutch
Ministry of Foreign Affairs, the Danish Internatio-
nal Development Agency, and the U.S. Centers for
Disease Control and Prevention. Aeras is based in
Rockville, Maryland, USA. (www.aeras.org)

BIOLOGICAL E. LTD.

Biological E. Ltd. (BE) will produce, manufacture
and market Intercell’s Japanese Encephalitis vaccine
in India, Bhutan, Nepal and Bangladesh. BE is
privately held and has over the last 50 years been a
leading vaccine and pharmaceutical company. The
company produces a range of critical vaccines and has
been an active partner in the National Immunization
Program of India. BE is currently commissioning
large scale cGMP facilities in order increase its ca-
pacities and product range to offer these vaccines on
a global basis. In addition to its current pipeline of
combination vaccines that are entering pivotal trials,
BE has R&D programs to develop novel vaccines for
both vector borne and enteric diseases.
(www.biologicale.com)

CSL BIOTHERAPIES PTY LTD.

CSL Biotherapies (Australia) will market and
distribute Intercell’s Japanese Encephalitis vaccine
in Australia, New Zeeland, Papua New Guinea and
the Pacific Islands. The CSL Group is based in the
United States, Europe, Asia, Australia and New

Zeeland. CSL Biotherapies Australia manufactures
and markets vaccines and pharmaceutical products
in Australia with particular focus on products for the
prevention and treatment of serious disease.
(www.cslbiotherapies.com)

KYOWA HAKKO KIRIN CO., LTD.

In April 2006, Intercell entered into a strategic
alliance with the Japanese company Kyowa Hakko
Kirin for the development of human monoclonal
antibodies against severe infections caused by Strep-
tococcus pnenmoniae. Kyowa Hakko Kirin is applying
its knowledge of biotechnology to the development
of advanced pharmaceutical products in the fields

of renal disease, cancer and hematological diseases,
immunological and allergy-related diseases, and
infectious diseases. Kyowa Hakko Kirin’s technology
platform also includes human antibodies and a cell-
based therapeutic vaccine. (www.kirin.co.jp/english)

MERCK & CO., INC.

Under the terms of a research collaboration between
Intercell and Merck & Co., Inc. which started in 2001,
Intercell applied its Antigen Identification Program® to
identify relevant antigens directed towards Siaphylococcus
anreus. In continuation of this collaboration, the parties
entered into an exclusive commercial licence agreement
for the development of prophylactic vaccines and an
option to develop antibody products in May 2004. In
May 2006, Intercell and Merck entered into a strategic
alliance for the development of monoclonal antibodies for
the treatment for severe S. azreus infections. In October
2006, the strategic partnership was extended to also
include the development of prophylactic vaccines against
Group A Streptococcus infections. (www.merck.com)
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NOVARTIS

In July 2007, Intercell and Novartis signed a major
strategic partnership to accelerate innovation in vac-
cines development in infectious diseases. As part of
the agreement, Novartis gained an exclusive license
for the development of Intercell’s IC31® adjuvant in
novel Influenza vaccines. Also, the agreement inclu-
des a co-development and profit-sharing arrangement
in the field of therapeutic Hepatitis C virus vaccines.
In 2008, Intercell also licensed its pre-clinical Group
B Streptococcus vaccine program to Novartis. In
addition, Novartis is one of the commercialization
partners of Intercell’s Japanese Encephalitis (JE)
vaccine. In June 2006, Intercell and Novartis entered
into a marketing and distribution agreement for the
JE Vaccine in the United States, Europe, and certain
other markets in Asia and Latin America. In January
2009, this was expanded to also include an exclusive
agreement for the marketing and distribution of the
vaccine in Japan and South Korea.
(www.novartis.com)

PATH

One of the primary target groups for Intercell’s
Pneumococcus vaccine are children in the developing
world, where development is being co-funded by
PATH. PATH is a US-based non-profit organization
with over 27 years experience in global health. Head-
quartered in Seattle, PATH's mission is to improve
the health of people around the world. PATH works
on a wide array of emerging and persistent global
health issues, including children’s health, infectious
diseases and vaccines and immunization. The Pneu-
mococcus program is supported by a grant from the
Bill & Melinda Gates Foundation. (www.path.org).

SANOFI PASTEUR

In February 2008, Sanofi Pasteur joined the collabo-
ration between Intercell and SSI for the development
of a Tuberculosis (TB) vaccine, aiming to make a
new TB vaccine widely available in the shortest
possible time. Also, in February 2004, Sanofi Pasteur

(then Aventis Pasteur) and Intercell entered into a
collaboration and license option agreement for the
development of vaccines targeting an undisclosed
bacterial disease. The bacterial vaccine candidate is
currently in pre-clinical development.
(www.sanofipasteur.com)

STATENS SERUM INSTITUT

Intercell’s vaccine candidate targeting Tuberculo-

sis (TB) is based on Intercell’s adjuvant IC31® in
conjunction with antigens discovered by the Statens
Serum Institut (SSI). SSI is a Danish government-
owned company engaged in the prevention and
control of infectious disease and congenital disorders.
The Tuberculosis (TB) research group at SSI is world
leading and has made important contributions to the
understanding of TB infection and immunity. SSI is
a major manufacturer of the BCG vaccine.
(www.ssi.dk)

TB-VAC

Intercell’s TB vaccine candidate has been partly
funded by the TB-VAC program, a European Union-
funded integrated project for new vaccines against
Tuberculosis. The program aims to integrate the Eu-
ropean efforts toward the development of novel and
improved vaccines against Tuberculosis, particularly
for the young adult population. (www.tb-vac.org)

WYETH PHARMACEUTICALS

In September 2006, Intercell entered into a strategic
partnership with Wyeth for the use of Intercell’s
adjuvant IC31®. Under the terms of the agreement
Wyeth obtained worldwide, non-exclusive rights to
use IC31® in various selected infectious disease vac-
cine programs. In addition, Intercell has cooperative
research and development agreements in place with
the Center for Disease Control (Streptococcus pneumoni-
ae vaccine), the National Institute of Health (various
projects) as well as the U.S. Department of Health
and Human Services (HHS) (Pandemic Influenza
Vaccine Enhancement Patch).

Boards and Management Team




Intercell
PLATFORM TECHNOLOGIES
& PRODUCTS
page 114

RAFI AHMED

“Intercell is setting the standard; the CEO of a new
Biotech company in the U.S. recently told me that
their goal was to become the 'Intercell of America’!

»

HUBERT E. BLUM

“The recent licensing of the JEV vaccine
demonstrates Intercell’s continued and outstanding
R & D activities in the field of prevention and
treatment of infectious diseases through vaccination,
an increasingly important health care issue
worldwide.”

STANLEY N. COHEN

“Every company says they WANT to make an

important difference in the field they are working in.

Intercell has actually DONE this.”

FRANZ X. HEINZ

“Professional management combined with excellent
science and international collaborations have made
Intercell a key player at the forefront of modern
vaccine development within only ten years since its
foundation.”

STEFAN H. E. KAUFMANN

“The incredible success of Intercell is the result of a
unique combination of excellent science, innovative
product development, and outstanding management,
which together have generated new vaccines in the
shortest time imaginable.”

STAFFAN NORMARK

“It has been a very special experience to follow
Intercell from a small start-up company with bold
ideas but no products to a mature company with a
product on the market and an impressive pipeline.”

HANS WIGZELL

“Intercell is unique in its usage of the protective
immune response in humans to recreate that
immunity at will in other human beings.”

MICHEL GRECO

“What makes Intercell unique to me — and the best
biotech company I have been associated with — is
this rare mix of a great technology platform, an
outstanding management team and an excellent
governance, including the relationship between
senior management and the Board.”

ERNST GUNTER AFTING

“Intercell is unique as it cultivates not only an
innovative, but also a successful approach to
developing vaccines against life-threatening human
diseases, which, until now, were not covered by
existing methods and which offer a huge market
potential.”

MUSTAPHA LEAVENWORTH BAKALI

“What Intercell has achieved in the vaccine field is
nothing short of extraordinary. In a relatively short
time it has become the leading global independent
vaccine company built on solid foundations of
innovative science, a first class entrepreneurial team,
and dedicated employees.”

DAVID EBSWORTH

“Intercell has achieved something very rare — even for
the largest vaccine companies — the approval of a new
vaccine in Europe, the U.S. and Australia within a
very short time window.”

JAMES SULAT

“Intercell combines first-rate science with a deep
appreciation of what it takes to build a successful
public company for the long term.”

HANS WIGZELL

“Intercell is unique in its usage of the protective
immune response in humans to recreate that
immunity at will in other human beings.”
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The members of Intercell’s Management Team have complementary professional skills in
research, development, industrialization, commercialization, and financial aspects, and use
these skills to lead the Company as a strong team through all major challenges and upcom-

ing developments.

GERD ZETTLMEISSL
CHIEF EXECUTIVE OFFICER

Gerd Zettlmeissl joined Intercell in 2001 as

COO and has served as CEO since 2005.

His scientific background, as well as his professional
years with Behringwerke AG and Chiron
Corporation (now Novartis Vaccines), have led to a
wide experience in the vaccine and biotech industry.
He is a member of the Supervisory Board of the
“Helmholtz Zentrum fiir Infektionsforschung
GmbH?”, a public infectious disease research
institute in Braunschweig, Germany.

ALEXANDER VON GABAIN
CHIEF SCIENTIFIC OFFICER

Alexander von Gabain is a co-founder of Intercell
and today serves as Intercell’s CSO. His academic
career moved him through renowned institutions
such as Stanford University and the Karolinska
Institutet. Today, he holds a professorship at the
Max F. Perutz Laboratories, University of Vienna,
and a foreign adjunct professorship at the Karolinska
Institutet. He serves on the Supervisory Board of
INITS, the entrepreneurial support service of the
Universities of Vienna for start-up businesses.
Furthermore, he acts as scientific advisor to
TVM Capital and is also a member of the WHO
Committee “Stop Tuberculosis”.

In 2008, he was appointed to the Governing
Board of the European Institute of Innovation
and Technology.

THOMAS LINGELBACH
CHIEF OPERATING OFFICER

Thomas Lingelbach joined Intercell in 2006,
serving as COO since 2007. From his career at
Chiron Vaccines and Novartis, he has many years’
experience and a broad knowledge in the field of
industrialization and commercialization of vaccines.
He is today Managing Director of Intercell
Biomedical Ltd. and President and CEO of
Intercell USA, Inc.

REINHARD KANDERA
CHIEF FINANCIAL OFFICER

Reeinhard Kandera joined Intercell in 2001 and
was named CFO in March 2009. Since joining
Intercell, Reinhard has held various important
positions within the finance area, including Head
of Finance and Controlling, Global Head of Investor
Relations and, most recently, CFO of Intercell’s U.S.
subsidiary (formerly Iomai Corporation).

Before joining Intercell he worked in corporate

and investment banking at Deutsche Bank AG.

Awards and recognitions

Technology Pioneer 2009

In December 2008, the World Economic Forum
selected Intercell as Technology Pioneer 2009.
Intercell was the first company in Austria to be
awarded the title since the program started

10 years ago.

Scrip Award

— Biotech Company of the Year 2008

In recognition of achievements in 2008, Intercell was
awarded the Scrip Award for Biotech Company of the
Year in December 2008. The achievements included
the acquisition of Iomai Corporation, reaching its
first profitable full year, the alliance with Novartis as
well as Intercell’s prophylactic Japanese Encephalitis
vaccine making significant progress towards its

market approval.

The Vaccine Industry Excellence Award 2008
Intercell’s Hepatitis C vaccine candidate was
awarded the category of “Best New Therapeutic
Vaccine” at the World Vaccine Congress at

“The Vaccine Industry Excellence Awards” held
in Washington, D.C., in April 2008.

Intercell’s CSO, Alexander von Gabain,
appointed to the Governing Board of the
European Institute of Innovation and
Technology, 2008

Alexander von Gabain (CSO), was in 2008
appointed to the first-ever Governing Board of the
European Institute of Innovation and Technology.
The Board consists of 18 top-class professionals,
providing a collective balance of expertise and
experience from the worlds of business, research,
and higher education in Europe. The Board is
responsible for overall strategy planning as well

as for the selection, coordination, and evaluation of
the Knowledge and Innovation Communities (KICs),
the EIT’s future operational centers.

European Biotechnica Award 2006

In October 2006, Intercell AG was honoured with
the first prize in the final round of the Biotechnica
Awards 2006 by the Deutsche Messe AG. Alongside
scientific innovation, the jury judged criteria such as
commercial viability, market relevance, marketing

concepts and business models.
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: AAD Antibiotic-associated diarrhea : GDP Good Documentation Practices : : KLK Peptide component of the adjuvant : RP-HPLC Reversed phase high performance :
: AIP® Antigen Identification Program : GL Good Laboratory : : IC31° : liquid chromatography :
I APC Antigen-presenting cell I GLP Good Laboratory Practice [ I LamB Maltoporin, glycoporin, outer I RSV Respiratory syncytical virus [
: API Active pharmaceutical ingredient : GMP Good Manufacturing Practice : : membrane lambda phage receptor : RT-PCR Reverse transcription polymerase chain :
: AVP Antigen Validation Program : GMT Geometric mean titer : : and maltodextrin pore. : reaction :
I BCG Bacille Calmette-Guérin I GSK GlaxoSmithKline [ I LB Lyme borreliosis I SBA Serum bactericidal activity [
: cAMP Cyclic adenosine monophosphate : GTP Guanosine triphosphate : : LC Langerhans cell : SC Stratum corneum :
: CDC Centers for Disease Control and : HA Haemagglutinin : : LC-MS/MS  Liquid chromatography-mass : SDS-PAGE  Sodium dodecyl sulfate polyacrylamide :
[ Prevention | HarA Haptoglobin receptor A [ [ spectrometry ! gel electrophoresis [
: CFA/TFA Complete Freud’s adjuvant/Incomplete : HBV Hepatitis B virus : : LIMS Laboratory Information Management : SEC Size-exclusion chromatography :
: Freud’s adjuvant : HCV Hepatitis C virus : : System : SIA Serology and Immune Assays :
I CFU Colony forming units I HI Hyperimmune [ I LPS Lipopolysaccharide I SOC Standard of care [
: c¢G(c)LP Current Good (Clinical) Laboratory : HIV Human immunodeficiency virus : : LT Heat-labile enterotoxin : SOP Standard Operation Procedures :
: Practice : HLA Human Leukocyte Antigen : : mAbs Monoclonal antibodies : SPF Specific pathogen-free :
I CHMP Committee for Medicinal Products for | HPLC High-pressure liquid chromatography | I MAC Membrane attack complex I SPS Skin preparation system \
: Human Use : IATS International Antigenic Typing Scheme : : MAT Models of Adjuvant-Induced T-cell : SSI Statens Serum Institut :
: CIL Clinical Immunology Laboratory : 1B Inclusion bodies : : Immunity : ST Heat stable toxin from Escherichia coli :
I CMV Cytomegalovirus I IBS Irritable bowel syndrome [ I MS Mass spectrometry I StkP Serine/Threonine Kinase Protein [
: COPD Chronic obstructive lung disease : 1C30 Intercell’s first generation adjuvant, : : NA Neuraminidase : SVR Sustained virologic response :
: CP Clinical Practices : poly-L-arginine : : NEAT Near transporter : TB Tuberculosis :
I Non-CpG  Oligonucleotide without CpG-motif I IC31° Intercell’s proprietary second [ I NMR Nuclear magnetic resonance I TD Travelers’ Diarrhea [
: CR Complement receptors : generation adjuvant : : ODNl1a Oligodeoxynucleotide 1a; one : TEWL Transepidermal water loss :
: CTB Cholera toxin B subunit : IC41 Intercell’s therapeutic Hepatitis C virus : : component of the adjuvant IC31° : TLR Toll-like receptors :
I DNA Deoxyribonucleic acid [ vaccine [ I OM Otitis media I TNF Tumor necrosis factor [
: DP Drug product : IC43 Intercell’s Pseudomonas aernginosa : : OPA Opsonophagocytic assays : UF/DF Ultrafiltration/Diafiltration :
: DS Drug substance : vaccine : : OPK Opsonophagocytotis killing : UTI Urinary tract infections :
| EBV Epstein Barr Virus I 1C47 Intercell’s Pneumococcus vaccine [ | Optl/OprF  Outer membrane protein I/ F I V710 Intercell’s Staphylococcus anreus vaccine [
: ELISA Enzyme Linked Immuno Sorbent Assay : IDM Infectious Disease Models : : OspA Outer surface protein A : VAP Ventilator-associated pneumonia :
: ELISpot Enzyme-linked immunosorbent spot : IFN Interferon : : PBMC Peripheral Blood Mononuclear Cell : VEP Vaccine Enhancement Patch :
I EMEA European Medicines Agency I Ig/lgA/IgG Immunoglobulin/A /G [ I PBS Phosphate buffered saline I VP Vaccine Patch [
: ETEC Enterotoxigenic E. coli : IIF Indirect immunofluorescence : : PCR Polymerase chain reaction : WHO World Health Organization :
: FACS Fluorescence-activated cell sorting : IL Interleukin : : PcsB Protein important for cell separation : :
I FhuA Outer membrane ferrichrome receptor | IPTG Isopropyl-beta-D-thiogalactopyranoside | I PHK Primary Hamster Kidney [ [
: and TS5 phage receptor : IsdB Iron-regulated Surface Determinant B : : PRNT Plaque Reduction Neutralization Test : :
I FDA U.S. Food and Drug Administration I JE-PIV Japanese Encephalitis purified ‘ I PsaA Pneumococcal sutface adhesin A ‘ ‘
Intercell : GAS Group A Streptococcus : inactivated vaccine : : RBV Ribavirin : : Intercell
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& prODUCTS | GBS Group B Streptococcus , JEV Japanese Encephalitis virus | , R&D Research and development | | 8 PRODUCTS

: GCP Good Clinical Practices : : : RNA Ribonucleic acid : :
[ [ [ [ [ [
[ [ [ [ [ [
[ [ [ [ [ [
[ [ [ [ [ [
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