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Abstract
Everybody is at risk for cancer yet environmental factors, lifestyle and

diet as well as genetic factors influence the individual cancer risk.
Targeted or personalized cancer prevention is based on the knowledge
of the molecular characteristics of the tumor to be prevented, the
molecular mechanisms of action of the compounds to be used and the
genetic make-up of the person who opts for prevention medicine. Genetic
factors are to a certain extent specific for cancer types or even subtypes as
it has been shown for breast cancer. The growing knowledge of such
genotype cancer risk associations will allow for the definition of perso-
nalized prevention strategies. Prevention in intermediate risk populations
requires non-toxic, well tolerated and cheap compounds. The main
activity of the polyphenol Curcumin is the inhibition of nuclear factor
kappa B (NFkB) activation. NFkB is involved in many cancers where it acts
through the generation of chronic inflammation that can be contrasted by
the anti-inflammatory activity of Curcumin. Curcumin mediated inhibi-
tion of NFkB leads to the interruption of a pro-metastatic positive
feedback loop where NFkB induces the expression of inflammatory
cytokines which in turn promote NFkB activation and the transcription
of NFkB regulated pro-metastatic factors such as COX2, SPARC, ALDH3A1
and EFEMP1. By interrupting this loop Curcumin significantly reduces the
formation of metastases in murine breast and prostate cancer models.
Clinical trials for primary prevention must rely on a risk based selection
of participants and well characterized response markers. Targeted cancer
prevention can be applied as primary prevention, after diagnosis in
low risk situations where watchful waiting could be integrated by
prevention drugs and after adjuvant therapy to contrast the remaining
risk of relapse. Adequately targeted, cancer prevention approaches are
expected to outperform the effects of current cancer therapy in terms of
overall survival.

http://dx.doi.org/10.1016/j.nhtm.2014.11.018
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Abstract
Conventional cancer therapies are limited by their toxicity and lack of

specificity. To achieve targeted immunotherapy of cancer, we have chosen
Wilm's Tumour antigen (WT1) as a target as it is over-expressed in most
leukemia and many solid cancers. Using sophisticated WT1-TCR retroviral
constructs, we have performed in vivo engraftment studies with CD34þ
leukemic progenitor cells. In our model, treatment with WT1-TCR
engineered patiens' T cells had cleared patients own leukemic cells. As
the analysis of bone marrow indicated that control group showed evident
engraftment of human leukemia cells, while the WT1-TCR treated group
had none detectable. These data have provided a solid basis for a phase I/II
clinical trial, demonstrating that WT1-TCR engineering of patient's T cells
offers a simple and efficient way of producing tumor specific T cells to
cure human leukemia.

http://dx.doi.org/10.1016/j.nhtm.2014.11.019
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Abstract
Introduction: Autoantibodies specific for malondialdehyde modified LDL
(MDA-LDL) represent potential biomarkers to predict cardiovascular risk.
However, the generation of MDA-LDL results in the formation of many
different epitopes with high variability. Because it is not known, which MDA
epitope is biological important, the aim of this study was to identify and
characterize peptide mimotopes of MDA-LDL that could be used as antigens to
improve the reproducible detection of MDA-specific autoantibodies.
Methods and Results: Peptide phage display libraries were screened
for phages binding to the MDA-LDL specific natural IgM antibody LR04.
After biopanning two consensus sequences (P1 & P2) of binding phages
were synthesized. P1 and P2 were specifically bound by LR04, as the
binding of LR04 to coated peptides was fully competed by MDA-LDL but
not native LDL. P1 and P2 were also bound by other MDA specific murine
(EN1) and human (IK17) antibodies. Furthermore, the binding of LR04 to
late apoptotic cells was completely inhibited by both peptides, identifying
them as mimotopes of naturally occurring epitopes on dying cells.
Immunization of C57BL/6 mice with P2 conjugated to BSA, but not BSA
alone, resulted in the robust induction of IgG1 and IgM antibodies against
MDA-LDL. Moreover, serum IgG of immunized mice specifically stained
epitopes in atherosclerotic lesion of rabbits and humans. Finally, we
measured anti-mimotope antibody titers in serum samples previously
collected from healthy subjects (n¼17) and from patients (n¼140) with
stable angina pectoris undergoing percutaneous coronary intervention
(Tsimikas, 2004). In patients a significant positive correlation was
observed between anti-MDA-LDL and anti-mimotope IgM (P1, r¼0.8;
P2, r¼0.6; po0.0001) and IgG (P1, r¼0.4; P2, r¼0.3; po0.0001)
antibodies. A similar correlation was also found in sera of healthy subjects
with IgM (P1, r¼0.6; P2, r¼0.4; po0.0004) and IgG (P1, r¼0.7; P2,
r¼0.5; po0.0001) antibodies.
Conclusions: Thus, we have identified specific mimotopes of MDA-LDL
that serve as highly reproducible antigens to assess autoantibody titers in
patients with cardiovascular disease. Future studies will reveal their useful-
ness for therapeutic vaccination approaches against atherosclerosis.

http://dx.doi.org/10.1016/j.nhtm.2014.11.020
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Abstract
Rare diseases are designated as affecting less than 200,000 individuals

(US) and of the approximately 7000 designated rare diseases, the majority
of these occur in pediatric patients, and across international boundaries.
An example is pediatric ARDS (Acute Respiratory Distress Syndrome) that
is not diagnosed until a previously healthy child presents in the pICU with
severe symptoms and in which more children die each year than from
cystic fibrosis and leukemia, combined. The Nathaniel Adamczyk Founda-
tion (NAF) is focused on identifying risk factors and opportunities for
prevention of this devastating disease. Both the diagnosis and patient
management are challenged by having to deal with a syndrome in a
critical care situation in a heterogeneous patient population. NAF has
undertaken the development of an (inter) national tissue and data
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repository to support both clinical research and enhanced clinical decision
support for patient management. Creation of an analytical platform to
integrate, access and analyze temporal clinical data ranging from the pICU
to also incorporate neo-natal ICU and pregnancy history is underway with
a prototype already in testing. Analytical methods are being evaluated in
collaboration with Dr. Mike Quasney (Medical College of Wisconsin) and
the Virtual Pediatric ICU and PALISI (Pediatric Acute Lung Injury and
Sepsis Investigators). This effort is exploring expanded international
partnerships in both Europe and China to increase the accessible data
for analysis and to further participate in the development of better
diagnostic standards. We will present the initial state of both the analytics
and platform development to encourage extension of this international
effort to interested clinicians and clinical researchers. We believe that this
unique approach, which focuses first on addressing the critical need to
improve patient management through disease stratification will not only
benefit pARDS but be extensible to many other pediatric rare disorders.

http://dx.doi.org/10.1016/j.nhtm.2014.11.021
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Abstract
The last two decades has seen a significant increase in the develop-

ment of medicinal products to treat rare “orphan” diseases, largely due to
the EU Orphan Medicinal Product Regulation (2000), but also because of
the consistent advocacy by patient groups prior to this regulation. These
groups from across Europe joined forces under the umbrella of EURORDIS,
to secure the implementation of the regulation and ensure that there was
patient representation on the committee at EMA (the European Medicines
Agency) which would be responsible for assessing and giving opinions on
applications, namely COMP (The Committee for Orphan Medicinal Pro-
ducts). As its Vice-Chair I have the privilege to ensure the patient
perspective is always considered during these assessments. I will discuss
how COMP works as part of the EMA Human Medicines Research and
Development Support Division to promote the development of research
into medicinal products for the treatment of rare diseases and how this is
also encouraged by EU funding through Horizon 2020. Since rare diseases
are a global issue, I describe how the EU is also collaborating with IRDiRC
(the International Rare Disease Research Consortium) to provide the
critical mass in terms of patient population and skills needed to meet
the urgent need for new therapies as quickly as possible.

http://dx.doi.org/10.1016/j.nhtm.2014.11.022
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Abstract
The use of biomarkers is becoming increasingly integral to the

contemporary practice of medicine and continues to play a central role
in preventive, predictive and personalized medicine. However, the limited
number of FDA-approved, in use biomarkers, on one hand, and an
increasing number of published potential biomarkers, on the other hand,

calls for an accelerated approach to translating biomarker research to
clinical application. In this talk, I introduce novel concept of "Biomarker-
guided Mechanism Discovery" through an integrative disease modeling
approach and present the successful application of this methodology to
deciphering the network model of genomic hormone interactions under-
lying dementia and its translational validation through serendipitous off-
target effect. Moreover, the current challenges in biomarker discovery is
discussed and results of our proposed Biomarker Ontology in collabora-
tion with pharma industry will be presented.

http://dx.doi.org/10.1016/j.nhtm.2014.11.023
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Abstract
The environment of space results in a multitude of challenges to the

human physiology that present barriers to extended habitation and explora-
tion. Over 40 years of investigation to define countermeasures to address
space flight adaptation has left gaps in our knowledge regarding mitigation
strategies partly due to the lack of investigative tools, monitoring strategies,
and real time diagnostics to understand the central causative agent
(s) responsible for physiologic adaptation and maintaining homeostasis.
Spaceflight-adaptation syndrome is the combination of space environmental
conditions and the synergistic reaction of the human physiology. Our work
addresses the role of oxidative stress and damage (OSaD) as a negative and
contributing Risk Factor (RF) in the following areas of combined spaceflight
related dysregulation: i) radiation induced cellular damage [1,2] ii) immune
impacts and the inflammatory response [3,4] and iii) varicella zoster virus
(VZV) reactivation [5]. Varicella-zoster (VZV)/Chicken Pox virus is a neuro-
tropic human alphaherpesvirus resulting in varicella upon primary infection,
suppressed by the immune system becomes latent in ganglionic neurons, and
reactivates under stress events to re-express in zoster and possibly shingles.
Our laboratory has developed a complex three-dimensional (3D) normal
human neural tissue model that emulates several characteristics of the human
trigeminal ganglia (TG) and allows the study of combinatorial experimentation
which addresses, simultaneously, OSaD associated with Spaceflight adaptation
and habitation [6].
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