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Microfluidic apps for off-the-shelf instruments 
R. Zengerle* (1), P. Koltay (2), W. Streule (2), D. Mark (1), F. von Stetten (1) 
(1)IMTEK, University of Freiburg (Freiburg, DE); (2)Biofluidix (Freiburg, DE) 
 
 
The perspective to automate and miniaturize assays or whole laboratories by using microfluidics or lab-on-a-
chip devices led to a large research boom in microfluidics over the last two decades. However, only a limited 
number of commercially available devices surfaced from this boom so far. In our view, one aspect that 
impedes market uptake is the proprietary, complex, and expensive instrumentation that is often required to 
operate every microfluidic chip. This approach is costly and also contributes much to the development risk. In 
contrast, here we present a different solution that we call the microfluidic "Apps" approach: Microfluidic chips 
that are designed to operate as "Apps" on instruments already present in standard labs, thus potentially 
reducing the costs for lab automation to disposable plastic test carriers. 
As a first example we report about the "PipeJet Tip technology" which is based on modified pipetting tips. The 
technology enables to convert standard laboratory workstations into nanoliter dispensing instruments. As a 
second example we report on microfluidic cartridges for automated DNA extraction that can be operated on 
standard lab centrifuges. Finally, as a third example we present microfluidic cartridges for automated 
genotyping that run on a standard real-time PCR cycler. We expect that our new strategy of designing 
microfluidic chips as "Apps" for standard instruments will push the market penetration of microfluidic devices. 
Extending the approach of designing microfluidics Apps will enable end-users to profit from the large potential 
of microfluidic system integration with very little initial investments.  
References  
Mark, D., et al.; Microfluidic Lab-on-a-Chip Platforms: Requirements, Characteristics and Applications; Chem. 
Soc. Rev. 39, 1153-1182 (2010) 
Riegger, L. et al.; Single-step centrifugal hematocrit determination on a 10-$ processing device; Biomedical 
Microdevices 9, 795-799 (2007) 
Focke, M. et al.; Microstructuring of polymer films for highly sensitive genotyping by real-time PCR on a 
centrifugal microfluidic platform; Lab Chip 10, 2519-2526 (2010) 
Müller, M. et al; in Proceedings of 14th International Conference on Miniaturized Systems for Chemistry and 
Life Sciences (µTAS); 2010; 405-407 
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Nanotechnology and electronics for biosensing and single cell applications 
J. Vörös* 
Laboratory of Biosensors and Bioelectronics, Institute for Biomedical Engineering, ETH Zurich (Zurich, CH) 
 
 
The combination of micro-nano electronics with smart self-assembly systems provide new tools for analysing 
biomedical samples. Polymers that self-assemble to micelles and mono- or multilayers or form hydrogels can 
be combined with micro- and nanotechnology introducing a local electrochemical control to interfere with the 
interaction between the molecules. Also some new nano phenomena bring promising detection methods for 
improving sensor performance.  Several examples for such concepts will be presented in this talk: 
• Special optical properties of gold nanoparticles can be used to design biosensors based on the 
localized surface plasmon resonance phenomena. Adsorption events on single particles can be monitored or 
the optical coupling between closely placed particles can be utilized for biosensing. [1] 
• A combination of microchannels and hydrogel embedded microparticles provides a new means to 
multiplex precious samples for microarray analysis without sample loss. [2] 
• Membrane proteins are fragile and difficult to handle, but also highly important drug targets. The 
combination of microfabrication, polyelectrolyte multilayers, and self-assembly enabled the realization of ion-
channel containing biomembranes over nanopores that are stable for weeks opening the possibility for high-
throughput ion-channel screening. [3] 
• Nanotechnology also provides the possibility to interface cells in their natural environment on the 
nanometer scale. The FluidFM is a nanosyringe that can be used to inject, patch, or manipulate single cells 
without compromising their integrity. [4,5] 
References 
1. In situ sensing of single binding events by localized surface plasmon resonance. T. Sannomiya, C. 
Hafner, J. Vörös; Nanoletters, 8(10): 3450-3455, 2008. 
2. Microarrays Made Easy: Biofunctionalized Hydrogel Channels for Rapid Protein Microarray Production; 
V. de Lange, A. Binkert, J. Vörös, and M. Bally; ACS Appl. Mater. Interfaces, 3(1):50–57, 2011.  
3. A gigaseal obtained with a self-assembled long-lifetime lipid bilayer on a single polyelectrolyte 
multilayer-filled nanopore; K. Sugihara et al.; ACS Nano, 2010, in press. 
4. FluidFM: Combining Atomic Force Microscopy and Nanofluidics in a Universal Liquid Delivery System 
for Single Cell Applications and Beyond; A. Meister, et al., Nanoletters 9(6), 2501-2507, 2009. 
5. Force-controlled spatial manipulation of viable mammalian cells and micro-organisms by means of 
FluidFM technology, P. Dörig, et al. Appl.  Phys. Lett., 97:2, 023701, 2010. 
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In vitro functionality of epithelial cells can be assessed by quantitative nanotopography 
J. Klokkers, J. Franz, M. Beutel, B. Edemir, J. Wegener, C. Riethmüller* 
Center for Nanotechnology (Münster, DE) 
 
 
The knowledge about cellular topography of cell was accelerated in the past two decades by atomic force 
microscopy (AFM). AFM shifted the resolution limit to the nanometerange - even under physiological buffer 
conditions. 
Quantitative evaluation of local volumes of structures like for instance microvilli yields number values 
characterising the cellular status. 
Two examples of typical shifts in topographical structure subsets are shown for pathophysiological conditions 
modelled using in vitro models of functional epithelium. 
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Emerging DNA sequencing technologies – A view from the NIH 
J.A. Schloss* 
National Institutes of Health (Bethesda, US) 
 
 
The initial sequencing of the human genome, completed in 2003, spurred an appetite for much more human 
sequence information to better understand the contributions of human sequence variation to health and 
disease.  However, despite dramatic reductions since the beginning of the Human Genome Project – the cost 
was driven down by about three orders of magnitude during the 13 years it took to complete the project – the 
cost of sequencing was clearly too high to collect the very large numbers of human and numerous other 
organism genome sequences needed to achieve that understanding.  In 2004, NHGRI launched parallel 
programs to reduce the cost of sequencing a mammalian genome initially by two (in five years), and eventually 
by four orders of magnitude (in ten years).  At about $1000 per complete genome sequence, very large 
(thousands of individuals) disease studies would become practical even for rare variation, and sequencing 
might become a practical tool for individualized medicine.  Five years later, as a result of an intensive research 
and development endeavor stimulated by a modest investment by NIH and substantial investments by several 
companies worldwide, the initial goal of driving costs below $100,000 was achieved.  Sequencing a human 
genome, which would have occupied 100 machines for three months in 2003, could be achieved on a single 
machine in about a month.  Further, the community is on a path to meet or exceed the next goal. This 
presentation will briefly summarize the technologies developed over this time period that are in high-throughput 
use in labs worldwide to produce stunning amount of sequence and related data and novel biological insights.  
The presentation will emphasize technologies that are currently emerging and those on the horizon, that may 
provide human genome sequence data of the nature, quality and cost, and with the turn-around time, needed 
for optimal applications in research and medicine. 
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Illumina sequencing technology: from discovery to target validation 
L. Smink* 
Illumnia (Chelmsford, UK) 
 
 
The use of Illumina sequencing is cited in more than 1600 peer-reviewed publications.  The portfolio ranges 
from the very high-throughput HiSeq2000 to the fast turn-around and ease of use of the MiSeq. The Illumina 
sequencing portfolio has a sequencer for every need, budget and every lab. This presentation will focus on the 
latest updates of the technology, focusing on DNA sequencing ranging from ultra-deep sequencing for 
discovery applications through to validation using targeted approaches such as capture and/or amplicon 
sequencing. 
 
 
 
6 
 
Pay-Per-Lane Sequencing: The 5500 Series Genetic Analysis Systems 
R. Wicki* 
Life Technologies  (Zug, CH) 
 
 
The 5500 Series Genetic Analysis Systems, successor platform of the SOLiD™ 4 System, enable scalable and 
accurate next generation sequencing. The 5500 series supports a wide range of applications on a per-lane 
basis with independently addressable and configurable lanes on either one or two FlowChips. Fragment, 
paired -end, mate pair or RNA-Seq libraries can therefore be run simultaneously on the same FlowChip, with 
indivudlally adjustable read lengths per lane. The Exact Call Chemistry (ECC) module boosts the already 
industry leading accuracy of this ligation-based sequencing. We will show data produced on the 5500 and 
5500xl Genetic Analyzers. 
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Coming of age: How human genetics is making a transition from hype to a vital contributor to drug 
discovery 
K. Stefánsson* 
deCode Genetics (Reykjavik, IS) 
 
 
The sequencing of the reference human genome(s) was received with the expectation that it would 
automatically and instantaneously have a large impact on healthcare, including the pharmaceutical industry. 
This did not prove to be the case because what was needed was not a reference sequence but an 
understanding of the diversity in the sequence of the human genome and how it relates to diversity in such 
human phenotypes as risk of disease and response to treatment.  The unrealistic expectations were turned 
into a hype that subsequently led to a disappointment that turned the pharmaceutical industry away from 
human genetics. Now the technology to sequence the whole genomes of large numbers of people has become 
practical and allows for detailed correlations between variants in the sequence and diversity in clinically 
relevant phenotypes. At deCODE genetics we are engaged in a large sequencing project that is going to 
provide a unique insight into the whole genome sequence of an entire nation. This project has already led to 
discoveries of mutations that confer large risk of many common diseases and could be used to improve 
healthcare. Our hypothesis is that within a relatively short period of time it will become difficult for 
pharmaceutical companies to run competitive R&D without integration of the highest quality human genetics 
into their endeavors. 
My hypothesis is that human genetics could make contributions to the pharmaceutical industry in several ways.  
One is by helping in the selection of targets.  Another is by broadening the indications for existing drugs or 
compounds in development.  A third is by stratifying patients into clinical trials, which could lead to the 
development of companion diagnostics to match patients and medicines.  And a fourth is by identifying 
individuals at risk of disease, in order to empower attempts at preventing the disease. 
 
I will give several examples in support of my hypothesis about the utility of human genetics for the 
pharmaceutical industry. 
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Biophysics with nanoparticles, microchips, -tips and free in solution. Applications in pharmaceutical 
lead discovery 
J. Ottl* 
Novartis Pharma AG (Basel, CH) 
 
 
Application of biophysics/label-free detection technologies in drug discovery has gained more and more 
interest in the past few years. Long standing ―gold-standard‖ biophysics technologies like calorimetry, surface 
plasmon resonance (SPR) and NMR have been augmented with novel readouts for detection and qualification 
of target-ligand interactions. Today users can choose from a broad - but sometimes confusing - technology 
toolkit those techniques that best fitting to their individual needs. Miniaturization paired with throughput is 
driving biophysics into applied nano- and microtechnologies and several complementing approaches and 
formats are today available or evolving. 
This lecture will shed some light on the current state of the art use of nano-or microtechnology biophysics 
suitable for higher throughput industrial applications. Main focus will be those being used for binding studies in 
early drug discovery projects of pharmaceutical industry. Case studies and data for established as well as 
novel techniques and readouts will be discussed. Examples are the application of the nanoparticle-based 
localized surface plasmon resonance (LSPR) applying colloidal gold beads to investigate biological 
interactions, biolayer interferometry (BLI aka ―Fortebio‖) applied on miniaturized sensor-tips, sensor-chip based 
―classical‖ surface plasmon resonance (SPR), surface acoustic wave (SAW) that does not depend on optical 
but acoustic detection principles, and the use of uHPLC and mass spectrometry (MS) for binding and mode-of-
action studies. 
At Novartis the techniques are applied in different phases of typical early low molecular weight drug discovery 
Exemplified case studies from fragment based screening, HTS hit verification and candidate characterization 
will show how these biophysics techniques do serve drug discovery projects with decision relevant tools. 
Each of the technologies has its power and strengths, but also their specific weakness and liabilities. The 
lecture will try to give an insight on current best practice of the established and standing technologies but also 
show data for feasibility studies with some interesting upcoming novel approaches and discuss the trends in 
the field. 
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Structural changes of calmodulin as measured by dual polarization interferometry 
K. Coan* (1), V. Acker (1), J. Ottl (1) 
(1)Novartis Pharma AG (Basel, CH); (1)Novartis Pharma (Basel, CH) 
 
 
Label-free technologies are powerful tools for the qualification of target binding by low molecular weight 
compounds, providing key insight into the specificity and binding mode of lead molecules. Many targets are 
amenable to these methods; however, a number of highly interesting drug targets such as protein-protein 
interactions, allosteric interactions, and membrane-bound proteins are difficult to assess with biophysics. Dual 
Polarization Interferometry (DPI) is a chip-based biosensor technique that detects mass binding in real-time 
with the innovative addition of simultaneous thickness and density measurements of the protein layer 
immobilized to the chip surface. In addition to this novel capacity to make structural observations many 
otherwise challenging systems may be feasible with DPI including large proteins, protein complexes and 
potentially membrane-bound proteins as well as very small binding partners such as fragments, metal ions or 
changes in pH. To date, little work has been performed using DPI to study protein-small molecule interactions, 
but DPI could present a number of advantages and provide complementary information to currently employed 
biophysical methods. From a lead-finding perspective, DPI may serve as a medium-throughput method for the 
detection and quantification of low molecular weight (LMW) compounds that induce conformational change and 
the distinct profiles of structural responses may be suggestive of mode of action. Here we have investigated 
the use of DPI to follow the conformational changes of calmodulin, a well-studied model system known for its 
large structural rearrangements in response to calcium ions as well as known LMW binders. The results show 
the capacity of DPI to measure conformational responses in addition to mass binding events, providing dose-
dependent, structural response profiles for different binders. 
 
 
 
11 
 
New opportunities for early cardio safety assessment using impedance based technologies 
V. Techer-Etienne*, J. Hamon 
Novartis Pharma (Basel, CH) 
 
 
Label free impedance systems such as the Cellkey and xCELLigence systems were introduced a few years 
ago and are mainly used for secondary and orthogonal screening. Changes in cell morphology following 
different types of stimulation can be monitored with impedance measurement and compound pharmacology 
can be characterized in a physiological environment. Recently, Roche Biosciences launched the xCELLigence 
cardio system specifically designed for real time, dynamic monitoring of synchronized cardiomyocyte 
contraction. Assessment of potential chronotropic effects of compounds in lead optimization phase becomes 
possible in vitro in 96 well plate format. The first development, main challenges and opportunities of this new 
technology will be described in particular for early safety pharmacology profiling. 
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Ion torrent semiconductor sequencing 
M. Rhodes* 
Life Technologies (Foster City, US) 
 
 
Semiconductor technology has transformed every industry it has touched, from computing to photography to 
music, and now it's transforming the life sciences. In the first six months since Ion Torrent launched the Ion 
Personal Genome Machine (PGM™) sequencer, huge advances have been achieved and will continue in the 
next six months when read lengths will increase to 200 base pairs and throughput will increase by another 
tenfold. 
The Ion 314™ chip with >10Mb throughput is now available for €77, the 316™ chip provides a throughput of 
>100Mb, and the 318™ chip, to be released next quarter will provide another tenfold increase in throughput. 
The Ion Torrent single-day workflow - from library preparation to data analysis - is now the fastest in the next-
generation sequencing industry, at eight to nine hours depending on the read length required.  
We will provide an introduction to semiconductor technology and present published and unpublished results on 
a variety of applications. 
 
 
 
13 
 
Learning from the rhythms of DNA synthesis 
S.W. Turner* 
Pacific Biosciences (Menlo Park, US) 
 
 
Single-Molecule Real-Time (SMRT™) DNA sequencing is unique in that nucleotide incorporation events are 
monitored in real time, leading to a wealth of kinetic information in addition to the extraction of the primary DNA 
sequence. The dynamics of the DNA polymerase that is observed adds an additional dimension of sequence-
dependent information, and can be used to learn more about the molecule under study. In this talk we will 
discuss the benefits of these data to sequencing.  First, the primary sequence itself can be determined more 
accurately.  The kinetic data can be used to corroborate or overturn consensus calls and even enable calling 
bases in problematic sequence contexts.  Second, in the same manner that the four canonical bases cause 
complex variations in kinetics, so do chemical modifications to those bases.  We will show that using the kinetic 
information, we can detect and discriminate during SMRT sequencing every one of more than a dozen 
modifications tested so far.  We will show examples of applying these new capabilities, including a survey of 
the locations of 5-hydroxymethylcytosine (5-hmC) with single base-pair and DNA strand resolution across 
mammalian genomes.  We will show our progress towards a generic algorithm for exploiting kinetic information 
for any of these purposes.  As an example, we explore the mitochondrial genome for previously undocumented 
chemical modifications. 



  

Abstracts/Oral Presentations 
  

 

   12 

 

 
14 
 
Accurate and comprehensive sequencing of individual genomes using complete genomics service 
G. Tyrelle* 
Complete Genomics (Leiden, NL) 
 
 
- Definitions of accuracy and comprehensive: called vs. covered 
- Current factory performance 
- Current approaches to determining consensus accuracy (Sanger, Sequenom, NGS re-sequencing). 
- Quality metrics (e.g. Ti/Tv ratio) 
- Platform comparison (Illumina/1KG/CG Venn diagram) 
- Current validation results for small variants, SV, CNV, cancer (vs. SNP chips, 1KG,DGV etc.) 
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Development of a quantitative, cell line-based assay to measure ADCC activity mediated by therapeutic 
antibodies 
A. Schnüriger* 
F. Hoffmann-La Roche (Basel, CH) 
 
 
Antibody-Dependent Cellular Cytotoxicity (ADCC) contributes to clinical efficacy of a broad range of antibody 
therapeutics. However, reproducible quantitation of ADCC activity on a cellular level remains highly 
challenging, as ADCC assays rely on primary effector cells associated with laborious cell purification 
procedures, resulting in highly donor-dependent results. Here, we report the development of an in vitro ADCC 
method based on an engineered human natural killer cell line as effectors. While eliminating the limitations of 
primary cells, this assay exhibits all the hallmarks of traditional ADCC assay systems. We have used this 
assay to measure the ADCC activity of a humanized IgG1 antibody directed against the human CD20 antigen. 
Our analysis reveals that this assay is capable to measure small changes in ADCC and can therefore be used 
to test therapeutic antibodies against cell-surface targets for their depleting activity. 
 
 
 
17 
 
The role of Fc dependent antibody effector functions in inhibiting tumorigenesis 
S. Verploegen* 
GenMab (Utrecht, NL) 
 
 
Antibody-Fc interactions with Fc-receptors expressed on the surface of imuune effector cells, such as NK cells 
and macrophages, mediate immuun effector functions such as Antibody-dependent cellular cytotoxicity 
(ADCC). ADCC is a prominent cytotoxic mechanism for therapeutic antibodies in vitro. However, the in vivo 
contribution of ADCC in solid tumors and metastasis is not clearly established  
We examined the in vivo importance of ADCC by using a panel of EGFR-specific mAb lacking specific 
functionalities. We studied the effects of this mAb panel in several mouse tumor xenograft models, mimicking 
either metastatic colonization or solid tumor growth. Using these tools, we obtained a better insight in when, 
where, and at what mAb dose, ADCC induction plays a role in the treatment of solid tumors. Our data suggest 
that ADCC induction by EGFR-specific mAb represents an important MoA in preventing tumor outgrowth or 
metastasis in vivo, even of cancers insensitive to EGFR signaling inhibition. 
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PASylation as an alternative to Fc fusion in order to achieve prolonged plasma half-life 
A. Skerra* 
Technical University of Munich (Munich, DE) 
 
 
Except for full size human(ized) antibodies, rapid clearance from blood circulation by renal filtration is a typical 
drawback of most therapeutic proteins and peptides such as hormones, growth factors, cytokines, enzymes, 
antibody fragments, and alternative protein scaffolds. One solution to this problem is the genetic fusion with the 
Fc portion of human immunoglobulins, which has led to clinically successful products, for example Enbrel, an 
Fc fusion of the TNF receptor ectodomain. However, the inherent bivalency of Fc fusions and/or their 
immunological effector function may cause side effects. Chemical conjugation of therapeutic proteins with poly-
ethylene glycol (PEG), which extends their effective size beyond the threshold of kidney filtration, is another 
established strategy to prolong the short circulation time to a clinically useful range. A recent example is the 
PEGylated anti-TNF Fab fragment Cimzia. Yet, coupling with the chemical polymer PEG requires expensive 
material and downstream procedures and, in addition, PEG can accumulate in organs due to its lack of 
biodegradability. 
We have found that amino acid sequences just comprising the small residues Pro, Ala, and Ser (PAS) form 
conformationally disordered biological polymers with high solubility and large hydrodynamic volume. Thus, 
similar to PEG, they can effectively retard kidney filtration when coupled to a (bio)pharmaceutical. In contrast, 
such PAS sequences can be directly attached as part of a biochemically active fusion protein, which avoids 
costly and laborious chemical modification steps. This strategy is similar to the Fc fusion approach, but the 
biotechnological production is less demanding as PAS fusions are also compatible with E. coli or yeast host 
systems, apart from cell culture. PAS sequences confer high solubility, are resistant against serum proteases, 
non-immunogenic in animals, functionally inert and, finally, biologically degradable. Depending on the PAS 
polypeptide length of typically 200-600 residues the pharmacokinetics of Fab fragments, human growth 
hormone, interferon as well as many other biologics can be extended by a factor 10-100 without compromising 
their biological activity. In a further extension of this approach, PAS sequences can also be applied to small 
molecule drugs by way of regiospecific coupling. 
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Getting the most out of structures: from visual scoring functions to activity cliff modeling 
M. Rarey* 
University of Hamburg (Hamburg, DE) 
 
 
In many modeling efforts, structures of protein-ligand complexes are available.  The question arises, how one 
can make use of this wealth of information in an optimal way. Obviously, one can look at individual structures, 
it is however often not so simple to spot energetically critical regions within individual protein-ligand complexes. 
The task becomes even more difficult if many structures are involved. In this talk, we will present two methods 
supporting the interactive use of structures. The visual representation of the HYDE scoring function included 
into the LeadIT platform gives fast access to important issues with respect to protein-ligand interactions. The 
new ISAC approach allows to analyze ligand sets with respect to activity cliffs and represent them within the 
protein structure. Furthermore, the method can then be used to derive target specific scoring functions and 
pharmacophore hypothesis for virtual screening campaigns. 
 
 
 
20 
 
The interplay between chemical properties and screening data 
A.J. Pope*, G.P. Brady Jr 
GlaxoSmithKline (Collegeville, US) 
 
 
Attrition is the major issue facing the Pharma industry and a number of recent studies have shown that, 
concomitant with increases in drug development costs and failure rates, properties of drug candidates have 
trended towards more bulky, greasy, flat (i.e. achiral) molecules.   Whether this relationship is causal or not, it 
has appropriately focused attention on improving the properties of future candidates to make them more like 
the drugs of the past.  
One obvious approach to improving the properties of candidate molecules is to try to find better starting points 
(i.e. hits).  This can be distilled into two critical factors;  improvement of the property and diversity space 
occupancy of the chemical libraries tested and, then, identification of hits with the most favorable combinations 
of biological and chemical properties via  screening processes.  This presentation will focus on ways in which 
the latter objective can be achieved.   
Virtually all current hit calling procedures applied in high throughput screening are based entirely on the 
apparent potency of compounds and take little or no account of chemical properties.   Here, we will present 
alternative models for the analysis of screening data in which chemical properties may be taken into account 
and show how these methods yield hits which are substantially improved with respect to the balance of 
physiological response and chemical properties, e.g. ligand efficiencies.   In addition, we show that the 
chemical properties of compounds (e.g cLogP, size) introduce systematic biases into the statistics of screening 
results in ways that mirror the  trends seen in studies of drug candidate attrition. 
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Thermodynamics guided lead discovery and optimization 
G.M. Keserü* (1), G.G. Ferenczy (2) 
(1)Gedeon Richter plc. Hungary (Budapest, HU); (2)Sanofi-Aventis/CHINOIN (Budapest, HU) 
 
 
The documented unfavorable changes of physicochemical properties [1] during lead discovery and 
optimization prompted us to investigate the present practice of medicinal chemistry optimization from a 
thermodynamic point of view. Basic principles of binding thermodynamics suggest that discriminating enthalpy 
driven and entropy driven optimizations could be beneficial. We hypothesize that entropy driven optimizations 
might be responsible for the undesirable trend observed in physicochemical properties. Analyzing the binding 
thermodynamics of almost 800 protein-ligand complexes we found as a tendency that ligand size increase is 
accompanied by a decreasing enthalpy component [2]. Due to the opposite slopes of the maximal affinity and 
the corresponding enthalpy vs. size these lines have an intersection between 30 and 32 heavy atoms that is 
the typical size of lead compounds. We concluded that the chance of enthalpy driven affinity optimization for 
larger compounds diminishes rapidly. Consequently we suggest that the characterization of binding 
thermodynamics is preferred at the lead generation phase. Monitoring binding thermodynamics during 
optimization programs initiated from thermodynamically characterized hits or leads could improve the 
physicochemical profile of compounds and therefore the success of discovery programs [3]. In this 
presentation we show how the assessment of binding thermodynamics could support medicinal chemistry 
efforts. 
[1] György M. Keserü, Gergely M. Makara: The influence of lead discovery strategies on the properties of drug 
candidates. Nature Rev. Drug. Discov. 8, 203 (2009).  
[2] György G. Ferenczy, György M. Keserü Enthalpic efficiency of ligand binding. J. Chem. Inf. Mod. 50, 1536 
(2010). 
[3] György G. Ferenczy and György M. Keserü: Thermodynamics guided lead discovery and optimization. Drug 
Discov. Today 15, 919 (2010). 
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R&D in pharma is dead - reports of our demise have been greatly exaggerated 
M.N. Pangalos* 
AstraZeneca (Alderley Park, UK) 
 
 
Pharmaceutical R&D faces many challenges with approvals for new drugs steadily declining over the past 
decade and costs increasing over the same time period. There are however, still many opportunities to impact 
patient health with high unmet medical need remaining in many areas.  
There have been many responses to these challenge and opportunities ranging from organizational redesign 
to greater business diversification. 
I will discuss how we are addressing the R&D productivity challenge by driving the quality and rigor of our 
scientific research and moving away from volume based metrics. Our approach also includes the embedding of 
critical capabilities in R&D, such as integrated payer strategies, predictive science and personalised health 
care. Finally, the importance of access to external innovation through collaborations and transformative 
partnership will be discussed. 
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BAY 94-9343: An antibody drug conjugate targeting mesothelin 
S. Golfier* 
Bayer HealthCare Pharmaceuticals (Berlin, DE) 
 
 
Mesothelin, a glycoprotein expressed in mesothelial cells found in the membrane lining of the peritoneal and 
pleural cavities, is overexpressed in all mesotheliomas as well as many ovarian and pancreatic cancers. Due 
to its limited expression on normal tissues and higher expression in a number of tumor types, mesothelin 
represents an attractive ADC target. 
BAY 94-9343 consists of a fully human anti-mesothelin IgG1 antibody conjugated to the potent tubulin-binding 
drug DM4 with an average of 3.2 drug molecules per antibody. The resulting ADC binds to human recombinant 
mesothelin with high affinity (Kd = 15nM) leading to antigen-dependent internalization and potent cytotoxicity 
(nanomolar range in vitro IC50) in tumor cells that express mesothelin either endogenously or exogenously, 
but not in mesothelin-negative cells. In vivo, BAY 94-9343 demonstrated dose-dependent, mesothelin-specific 
anti-tumor efficacy in subcutaneous and orthotopic xenograft models at doses between 2.5 and 10 mg/kg using 
a Q3Dx3 schedule. Endogenously expressing mesothelin tumor models included sc and orthotopic OVCAR3 
(ovarian), sc BxPC-3 (pancreatic) and sc NCI-H226 (mesothelioma). Furthermore, in mesothelin-positive 
patient-derived preclinical tumor models of both platinum-resistant ovarian cancer and gemcitabine-resistant 
pancreatic cancer, BAY 94-9343 exhibited high anti-tumor efficacy leading to partial and complete tumor 
regressions at doses of 10mg/kg. BAY 94-9343 was well tolerated in mice at 10mg/kg (Q3Dx3) without any 
evidence of body weight loss, compared to either cisplatin or gemcitabine treatments. In summary, BAY 94-
9343 is a mesothelin-targeted ADC with promising preclinical anti-tumor activity for mesothelin-positive tumors. 
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BT-062, an antibody drug conjugate targeting CD138 for the treatment of multiple myeloma 
C. Uherek* (1), C. Zuber (1), T. Häder (1), S. Aigner (1), J.A. Moreland (2), C. Carrigan (2), O. Ab (2), K. 
Whiteman (2), G. Payne (2), G. Niemann (1), A. Wartenberg-Demand (1), R.J. Lutz (2), F. Osterroth (1) 
(1)Biotest AG (Dreieich, DE); (2)ImmunoGen, Inc. (Waltham, US) 
 
 
BT-062 represents an antibody-drug conjugate (ADC) comprising a CD138-specific chimeric antibody 
conjugated to the potent maytansinoid, DM4, a tubulin inhibitor affecting proliferating cells. Approximately 3.5 
DM4 molecules are conjugated via a hindered disulfide linker (SPDB) to the antibody, which renders DM4 
inactive in blood plasma. The cytotoxic activity of DM4 is restored only after internalization into a CD138-
expressing target cell. Upon intracellular release, DM4 and its metabolites inhibit tubulin polymerization, 
causing cell cycle arrest and apoptosis. 
CD138 (syndecan-1), a heparan sulfate proteoglycan is highly upregulated on neoplastic plasma cells, and is 
currently used as a standard identification marker for multiple myeloma (MM) providing therefore a promising 
target for therapeutic intervention in MM. BT-062 binds with a high affinity to CD138-overexpressing MM cell 
lines and MM patient cells, and exhibits cytotoxic activity in the subnanomolar range. Based on the high 
cytotoxic activity in vitro and in vivo, a phase I clinical trial has been conducted in relapsed/refractory MM 
patients.  In this trial, BT-062 has demonstrated an acceptable toxicity profile with repeated administration of 
single doses up to 160 mg/m2, and also signs of clinical activity in heavily pretreated patients. In addition, we 
investigated the anti-myeloma efficacy of BT-062 when combined with clinically approved anti-myeloma drugs 
in vitro and in experimental animals in vivo. BT-062 combination therapy exhibited superior anti-tumor activity 
in vivo against human MM xenografts over the respective monotherapies, demonstrating that BT-062 is not 
only effective in multiple myeloma as a single agent, but represents also a promising candidate for combination 
with currently approved anti-MM drugs such as bortezomib or lenalidomide.  
Furthermore, we analyzed the potential of BT-062 for the treatment of solid tumor indications in accordance 
with published data showing high CD138 expression in a variety of solid tumor indications. In these studies, 
mice were xenografted with patient-derived tumors from pancreatic, mamma, bladder or lung carcinoma, 
followed by weekly BT-062 administration. A treatment period of 5 – 10 weeks (depending on the tumor) was 
sufficient to completely eradicate all tumors at all dose levels analyzed, without any tumor regrowth. 
Taken together, BT-062 is a highly promising agent for the treatment of tumors overexpressing CD138. 
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Preclinical and early clinical development of the antibody-drug conjugate trastuzumab emtansine (T-
DM1) 
F. Branle* 
F. Hoffmann-La Roche Ltd. (Basel, CH) 
 
 
Trastuzumab emtansine (T-DM1) is an antibody-drug conjugate in development for the treatment of HER2 
positive tumors. It is composed of the humanized monoclonal antibody trastuzumab, a non-reducible thioether 
linker, and the potent cytotoxic agent DM1, a derivative of maytansine. 
The proposed mechanism of action of T-DM1 combines the known targeting and anti-cancer activities of 
trastuzumab, which is approved for the treatment of HER2 positive early and metastatic breast cancer (MBC) 
and metastatic gastric cancer, with the anti-microtubule activity of DM1. 
In patients with previously treated HER2 positive MBC, T-DM1 has demonstrated clinical efficacy with an 
acceptable safety profile. Ongoing Phase III clinical trials in HER2 positive MBC compare T-DM1 to standard 
therapies such as capecitabine and lapatinib or taxanes and trastuzumab. 
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Open data for drug discovery 
J.P. Overington* 
EMBL-EBI (Hinxton, UK) 
 
 
There are increasing amounts of Open chemical data available to researchers, with this data being 
increasingly important in trying to translate the previous investments in functional genomic and sequencing 
studies into novel therapies. Our own work focusses on the building and maintenance of a large scale small 
molecule structure activity relationship SAR resource called ChEMBL, and associated drug discovery data. We 
have recently started to address the data mining of this with respect to drug attrition and in particular to the role 
and risks of polypharmacology in compounds, relating this, where possible to simplistic general models of 
bioactivity and drug properties. Following on from this work, we have developed novel drug combination 
strategies to improve safety. Other applications of the data to lead discovery, target selection and lead 
optimisation will be presented. 
 
 
 
27 
 
Gaining insight into off-target mediated effects of drug candidates with a comprehensive systems 
chemical biology analysis 
J. Scheiber* 
Roche Diagnostics GmbH (Penzberg, DE) 
 
 
We present a workflow that leverages data from chemogenomics based target predictions with Systems 
Biology databases to better understand off-target related toxicities. By analyzing a set of compounds that share 
a common toxic phenotype and by comparing the pathways they affect with pathways modulated by nontoxic 
compounds we are able to establish links between pathways and particular adverse effects. We further link 
these predictive results with literature data in order to explain why a certain pathway is predicted. Specifically, 
relevant pathways are elucidated for the side effects rhabdomyolysis and hypotension. Prospectively, our 
approach is valuable not only to better understand toxicities of novel compounds early on but also for drug 
repurposing exercises to find novel uses for known drugs. 
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Chemical proteomics and quantitative phosphoproteomics to discover novel mechanisms of action of 
the approved targeted drug Sorafenib 
J. Fritz* 
Evotec Munich (Martinsried, DE) 
 
 
In order to reposition approved drugs for alternative medical indications, it is essential to understand their 
mechanism of action in a cellular context. Sorafenib (Nexavar®, Bayer Healthcare) is a multi-target kinase 
inhibitor marketed for treating renal cell and hepatocellular carcinoma. Clinical studies have indicated the 
drug‘s efficacy in other malignancies; however the antiproliferative effect in these indications remained poorly 
understood.  
A comprehensive approach using chemical proteomics and quantitative phosphoproteomics revealed 
Sorafenib‘s cellular target profile and facilitated quantifying phosphorylation patterns in relation to drug 
administration. This approach allowed monitoring of signaling integration and thus delivered further insights 
into the drug‘s mode of action in additional therapeutic applications. 
Our findings suggest a previously unpublished mode of action for Sorafenib through inhibiting the mTOR 
pathway in prostate cancer cells (PC-3). These data not only support repositioning of Sorafenib in further 
medical indications, but they are also being used in a biomarker discovery study in acute myeloid leukemia 
(AML) performed with Bayer. 
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Automated platform for bio-mimetic microfluidic cell culture screening 
P. Lee*, T. Gaige, M. Allen, C. Chen, P. Hung 
CellASIC Corp. (Hayward, US) 
 
 
Cell-based screening is gaining popularity as a more biologically relevant means to perform life science 
research and screening. While the adoption of cell-based technologies has accelerated in recent years, a 
significant problem remains in the difficulty of recreating the physiologic environment in the conventional static 
multi-well plate format. This results in poor quality data that does not accurately reflect the clinical condition. 
We have developed various microfluidic screening models that incorporate key aspects of the cellular 
microenvironment, including: flow control, mass transport, cell-cell contact, extracellular matrix, and micro-
architecture. The microfluidic plates are based on a standard 96 well plate, and are compatible with existing 
screening and automation methodologies. In this presentation, three different cell culture arrays will be 
discussed. First is a microfluidic plate that mimics the liver tissue environment, enabling isolated hepatocytes 
to retain liver-specific activities for over 28 days. This array is useful for drug metabolism and toxicity screening 
on primary hepatocytes. Second is an array for cell culture in a three dimensional extracellular matrix with 
continuous media perfusion for long term experiments. Data will be presented on the use of this array for 3D 
cancer cell screening. Third is a cancer invasion array for observing migration and invasion of cancer cell lines 
across 3D bio-mimetic membranes. This assay replaces the cumbersome trans-well assay while enabling 
dynamic single cell tracking of the effect of anti-invasion drugs. All three of these arrays are demonstrated 
using an automated platform containing liquid handling, long term incubation, and fluidic manipulation modules. 
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Novel probes for screening receptors for sodium and potassium 
A. Minta*, R. Escamilla 
TEF Labs (Austin, US) 
 
 
In the 1980s Tsien and Minta introduced long wavelength indicators for the non-invasive study of the calcium 
ion in the cell. The most popular of these dyes, the Fluo dyes, are now used routinely for screening that 
involves calcium receptors. The sodium and potassium indicators introduced at that time lacked the desired 
properties for screening.  Screening for sodium and potassium receptors currently involves thallium and a 
thallium-sensitive fluorescent indicator. Formerly a rat poison, thallium is highly toxic and a suspected 
carcinogen, and it requires hazardous waste disposal. The novel products introduced here allow for a non-
invasive study of sodium and potassium ions analogous to the use of Fluo dyes for calcium in four ways. (i) 
They load readily as acetoxymethyl (AM) esters; (ii) Hydrolysis by esterases produce a cytosolic distribution of 
the indicator; (iii) They respond well to their intended ions; and (iv) They exhibit long wavelength excitation 
(488-517 nm) and emission (540 nm) maxima. 
Three examples of the response of these dyes in cells are presented in this talk: 
1)Introduction of  the ion via an ionophore, 
2)Capsaicin agonization of TRPV1 ion channel, 
3)Ouabain inhibion of sodium ion pump. 
 
 
 
31 
 
Development of human pluripotent stem cell-based assays for high-throughput and high-content 
screening 
H. Djaballah (1), L. Studer (1),S.C. Desbordes* (2,3) 
(1)MSKCC (New York, US);(2)Center for Genomic Regulation (Barcelona, ES);(3)Helmholtz Zentrum München 
(Munich, DE) 
 
 
Human pluripotent stem cells are becoming widely used in basic and applied research for several applications: 
understanding human development, regenerative medicine, modeling diseases, testing drug toxicity and drug 
discovery for personalized medicine. For the majority of these applications, human pluripotent stem cells need 
to be adapted to high-throughput and high-content screening conditions. Developing such a cell-based assay 
requires the optimization of several adaptation steps. I will present the development of such an assay and its 
use in screening drug libraries for small molecules involved in human embryonic stem cell homeostasis as well 
as their potential use in personalized medicine. 
Original material: This presentation will describe the detailed steps to develop a human pluripotent stem cell-
based assay. This assay and its use for drug discovery has been published in Desbordes et al. 2008 (Cell 
Stem Cell) and presented in several meetings but the protocol for the development of the assay is not 
published yet (submitted to Nature Protocols) and hasn‘t been presented in meetings before. 
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31a Molecular basis of antihistamine specificity against Human Histamine H1 receptor 
S. Iwata  
Imperial College (London, UK) 
 
 
H1 blockers are very effective drugs inhibiting the action of histamine H1 receptor (H1R) and alleviating the 
symptoms of the allergic reactions. These compounds, particularly the first generation antihistamines, can also 
bind to other aminergic G protein coupled receptors and cardiac ion channels and cause considerable side 
reactions. The crystal structure of H1R in complex with doxepin, a first generation antihistamine, allows us to 
characterize its ligand-binding pocket in detail.  The site is associated with an anion-binding region, which is 
occupied by a phosphate molecule in the crystal structure. Docking of various second-generation 
antihistamines reveals the unique carboxyl group present in this class of antihistamines interacts with 
Lys1915.39 and/or Lys179 (ECL2), both of which form part of the anion-binding pocket and are not conserved 
in other aminergenic receptors.  This study explains the specificity improvements of second-generation 
antihistamines and outlines the future direction for development of more specific and safer antihistamines.  
 
 
32 
 
Structure-based de novo design 
G. Schneider* 
ETH (Zurich, CH) 
 
 
Computer-assisted drug design is evolving as a source of innovation for drug discovery. De novo design 
approaches are being increasingly applied to finding novel drug-like compounds, molecular scaffolds, and 
bioisosteric replacements for unwanted fragments. Modern de novo design algorithms put a strong emphasis 
on the synthesizability and drug-likeness of machine-generated compounds. We give an overview of the 
various methodologies for virtual compound construction, evaluation, and optimization in machina, and how 
they can support medicinal chemistry projects in the early phase of drug discovery. Selected recent examples 
of successful de novo design studies will be presented. 
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PARP chemical biology – A structure based approach 
J. Weigelt* 
Karolinska Institutet (Stockholm, SE) 
 
 
Poly-ADP-ribose polymerases (PARPs) are implicated in critical cellular functions such as DNA damage repair, 
gene transcription and mitosis. The human genome encodes for 17 proteins all sharing a catalytic PARP-
domain. PARP1, and its closest relative PARP2, are the most studied proteins in the family and PARP1 has 
been a target for drug discovery for more than a decade and a number of clinical trials are ongoing. Inhibition 
of PARP1 sensitizes cancer cells for chemo- and radio-treatment. Moreover, BRCA-1/2 (-/-) mutant cells are 
highly sensitive to PARP inhibition by a synthetic lethality mechanism. The tankyrases (TNKS1 and TNKS2) 
are also gaining interest as potential drug targets due to their involvement in regulation of telomerase activity 
and the Wnt signaling pathway 
Very little data is available with respect to the biological functions of the remaining family members. In order to 
gain insights into the structural determinants of inhibitor specificity, we assembled a 184 compound ‗PARP 
targeted‖ collection that included the most widely used compounds for PARP. We assessed binding of these 
compounds to the catalytic domains of 13 17 human PARP proteins using thermal shift assays. In addition, we 
solved crystal structures of PARP catalytic domains in complex with compounds identified as hits from this 
collection.  
Our results highlight important features that may confer inhibitor selectivity and provide a framework to support 
rational design approaches for the development of novel PARP inhibitors. 
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P-Type ATPases as drug targets 
C. Olesen* (1), J.V. Møller (2), S.B. Christensen (3), N. Fedosova (2), P. Nissen (2) 
(1)Aarhus University (Aarhus, DK); (2)PUMPKIN, Aarhus University (Aarhus, DK); (3)KU-FARMA, 
Copenhagen University (Copenhagen, DK) 
 
 
Membrane proteins are in general regarded as having high potential as drug targets, underlined by the fact that 
some of the best selling drugs exert their action by affecting the function of membrane proteins. Not only has 
this made membrane proteins attractive and lucrative for the pharmaceutical industry, but it has also proven 
their importance as drug targets. Despite this the current drug pipeline does not contain many novel membrane 
protein targets. There are a number of good reasons for this. The already considerable challenges involved in 
developing drugs for soluble proteins is further complicated by the fact that in membrane proteins rather large 
regions are embedded in hydrophobic environment of the lipid bilayer membrane. Thus, structural information 
at the atomic level by e.g. X-ray crystallography is rather sparse for most membrane proteins and at the 
practical level protein expression and general handling is more of a challenge.  
Here, I will focus on a very well studied protein family, namely the P-type ATPases. Members of the P-Type 
ATPase superfamily are found in all kingdoms of life where they in a selective way catalyze the active transport 
of various cations against their electrochemical gradients. Prominent members of the superfamily include the 
Na/K-ATPases, Ca2+-ATPases, plant/fungi H+-ATPases and the gastric H/K-ATPase that already has proven 
itself as a target for the blockbuster selling drug omeprazole and derivatives thereof. For the Na+/K+-ATPase 
cardiotonic steroids have found their use for many years in the treatment of heart patients, to strengthen the 
contractility of weak heart muscles. The Na+/K+ and Ca2+-ATPase are very well characterized due to 
intensive biophysical, mutagenesis and biochemical investigations for more than 50 years, backed up in recent 
years by the 3D structures obtained by X-ray diffraction analysis. By now the transport mechanism of the 
Ca2+-ATPase has been described in detail due to the collection of the many atomic resolution x-ray structures, 
describing each individual step of the entire reaction cycle. This, in turn, has been an efficient way to identify 
and map the binding sites for known inhibitors, which has proved valuable for the development of new drug 
compounds. As an example the endoplasmic Ca2+-ATPase is currently in clinical trial as a target for 
Thapsigargin in the treatment of androgen insensitive prostate cancer. In this case we have solved a number 
of protein/inhibitor complexes that have helped us to understand and rationalize the importance of the overall 
structure of Thapsigargin and its derivatives for interaction with Ca2+-ATPase. 
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Advances in drug discovery: Application of HCA to improve clinical predictivity 
B. Isherwood* 
AstraZeneca (Alderley Park, UK) 
 
 
Lack of efficacy is a significant cause of late stage failure in drug discovery, hence, the importance placed on 
strategies to better predict clinical effect.  One such approach is the use of phenotypic screening to 
complement target-directed drug discovery.  Critical to this objective is the use of pathophysiologically relevant 
models of disease in preclinical drug discovery and, in particular, high-content analysis (HCA) as a key enabler 
to interrogation of such complex models of biology.   
 
We describe approaches taken at AstraZeneca to apply the latest advances in HCA to phenotypic screening in 
complex assays aiming to model the biological complexity of disease.  This includes the development of 
assays using human primary cells and tissue in complex 2D co-culture and 3D model cell systems.  We 
incorporate different modes of image acquisition, image analysis and multivariate statistical analyses to make 
predictions about compound efficacy and toxicity.  We further demonstrate that automation of such assays is 
possible both for single agent and combination studies of drug efficacy.  Such advances demonstrate the 
possibility for phenotypic screening to impact not only at target validation and post-lead optimization but also 
during primary screening campaigns.  Continued focus on development of good biological models with 
physiological relevance in parallel to investments in HCA will allow scientists to embrace the biological 
complexity of human disease and enable clinical translation at all stages of drug discovery. 
 
 
 
36 
 
High content screening for the detection of cell stress and cell death 
O. Kepp* 
INSERM (Villejuif, FR) 
 
 
Some chemotherapeutic regimes, in particular anthracyclines, oxaliplatin and ionizing irradiation, induce a type 
of tumor cell stress and death that is immunogenic, hence converting the patient‘s dying cancer cells into a 
vaccine that stimulates an antitumor immune response and confers long-term therapeutic effects. We have 
built an integrated fluorescence microscopy platform that allows for the detection of the biochemical hallmarks 
of immunogenic cell death, namely the exposure of calreticulin on the cell surface, the secretion of ATP, and 
the release of the HMGB1 protein. Among several chemical libraries that include (amongst other drugs) all 
FDA-approved agents, we identified one class of agents as exceptionally efficient inducers of immunogenic cell 
death. Accordingly, tumor cells co-treated with DNA damaging agents and these agents elicited anticancer 
immune responses in mice. Retrospective clinical analyses indicate a significant positive impact on overall 
survival in carcinoma patients, especially when patients are treated with agents other than anthracyclines and 
oxaliplatin. 
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Fluorescence lifetime imaging microscopy in a high content screening context 
S. Kumar*, D. Alibhai, D. Kelly, R. Laine, A. Margineanu, S. Warren, Y. Alexandrov, I. Munro, T. Murray, F. 
Stuhmeier, C. Dunsby, M. Neil, P. French 
Imperial College (London, UK) 
 
 
As the demand for High Content Screening [HCS] grows, modalities that have previously only been available in 
standalone, non-automated instruments will need to be updated to allow for their use in a more automated 
context, just as was the case for fluorescence imaging in the past. One increasingly used modality is 
Fluorescence Lifetime Imaging Microscopy [FLIM], which is considered to be the most rigorous method for 
obtaining quantitative data on Förster Resonance Energy Transfer [FRET][1]. The most common use of FRET 
is in monitoring protein-protein interactions, as it can show interactions between proteins or conformational 
changes on the nm scale[2]. In addition to monitoring FRET processes, FLIM can also be used for quantitative 
imaging of other processes, for example calcium concentration in cells via the use of calcium indicator dyes. 
In this talk, we describe the development of an automated high-throughput FLIM system[3], various 
approaches for analysing the data obtained using the system and the interpretation of the results. The 
exemplar experiment used to demonstrate the use of the system is an assay of Virus-Like Particle [VLP] 
formation by the Gag protein, which is part of the Human Immunodeficiency Virus [HIV]. Due to the high 
throughput nature of the system, the formation of VLPs can be monitored by FLIM of FRET in a robust and 
quantitative manner, with the acquisition of data from a whole 96-well plate taking as little as 5 minutes if one 
field of view is imaged per well. 
A major advantage of using FLIM-FRET for biological processes is that as well as allowing the use of 
genetically expressed constructs to monitor biological processes, the same method can be used across a 
range of biological scales, from the cellular level, through embryonic imaging[4] up to organ-level small animal 
imaging[5], as well as through microendoscopy. In each of these cases, an identical readout is used, removing 
the need to correlate results between different modalities as experiments progress along a drug discovery 
pipeline. 
References 
1. D. W. Piston, G.-J. Kremers, Trends in Biochemical Sciences 32, 407 (2007). 
2. H. Wallrabe, A. Periasamy, Current Opinion in Biotechnology 16, 19 (2005). 
3. S. Kumar et al., ChemPhysChem 12, 627 (2011). 
4. J. McGinty et al., Biomed. Opt. Express 2, 1340 (2011). 
5. J. McGinty et al., Biomed. Opt. Express 2, 1907 (2011). 



  

Abstracts/Oral Presentations 
  

 

   30 

 

Drug Discovery Technologies 4/4 
 
 
 
38 
 
Direct, rapid fabrication of living 3D tissues: multi-well tissue-models 
R.A. Brown* 
University College (London, UK) 
 
 
What if we could test drugs on small, highly mimetic pieces of 3D (animal) tissue in multi-well plates?  Raising 
the bar a little more, what if these test tissues could be customised to meet user-needs for complexity, 
dimensions, cell-matrix content (humanised), economy, and yet be made in minutes?  Using conventional 
approaches, this is would, at present be unthinkably ambitious. After all, derivatives of animal or human 
tissues, in vitro would be impossibly variable, slow/ expensive to extract and impossible to keep alive and 
stable.  Conventional (INDIRECT) tissue engineering, relying on growth and tissue production by cultured cells 
in synthetic matrices, would be impractically slow and variable with little capacity for customisation or tissue-
like complexity.   However, there is a new approach involving DIRECT 3D tissue fabrication which changes this 
analysis, completely.   
The idea of DIRECT tissue fabrication is (ideally) that a native protein extracellular support matrix is µ-
assembled around the selected, living cells, in their correct location.  Rapid prototyping and ‗printing‘ 
technologies have been tired in this role.  We have developed a new process (plastic compression1) using 
rapid fluid expulsion from hyper-hydrated cell-collagen gels and multi-layer assembly which produces simple, 
biomimetic tissues in minutes in conventional multi-well plates.  The basic building blocks are 50-100µm thick, 
definable cell-collagen sheets, customisable in their protein, fibre, mineral and cell content.  Where 3D spatial 
interactions are important, testing/screening model tissues, with perfusing µ-channels, zones and anisotropic 
structure, can be made by multiple layering,. Upward fluid removal and surface embossing have now been 
developed towards reproducible skin, cornea and nerve models, made at the time of use to eliminate storage 
questions.  This platform technology not only has potential for animal sparing, but to fill the void in practical 3D 
testing, towards improved prediction of performance or toxicity of test agents.              
 
1. Brown R.A. et al. (2005) Adv. Funct. Mater. 15(11) 1762-1770 
Acknowledgments: 
The work was funded by BBSRC & TSB/EPSRC  
Disclosures:  
TAP Biosystems has licensed technology from UCL 
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Technology that enables routine 3D cell culture for applications in research, toxicity testing and safety 
screening 
S. Przyborski* (1), T. Wright Way (2) 
(1)Durham University (Durham, UK); (2)Reinnervate Limite (Sedgefield, UK) 
 
 
Cell-based in vitro assays are a key component of drug discovery research.  Cultured mammalian cells are 
important tools for providing predictions of drug activity, metabolism and toxicity in vivo.  However, 
conventional cell culture environments are far removed from real-life tissues.  In vivo, cells grown naturally in 
three dimensions (3D) and are supported by a complex extracellular matrix which facilitates cell-cell 
communication via direct contact and through the secretion of trophic factors.  In contrast, cells grown in two 
dimensional (2D) culture are generally confined in two-dimensional monolayers.  It is widely recognized that 
culturing cells in 3D radically enhances cell growth, differentiation and function. Authentic 3D cell cultures 
provide greater insight to how cells behave in the body in response to external challenges than is currently 
possible with existing 2D culture technologies.  However, there is currently platform no technology that 
supports genuine 3D cell culture for routine use alongside conventional cell culture methods. 
Our research has resulted in the development of a unique highly porous polystyrene scaffold that supports 
genuine 3D cell culture. The scaffold is developed for routine use following straightforward protocols and using 
conventional laboratory equipment and practices. Analysis of the resulting cultures is compatible with a broad 
range of standard molecular and cellular assays. Much attention has been directed to the presentation of the 
scaffold and its application for 3D cell culture.  For example, the scaffold is engineered into a 200 micron thick 
membrane to enable cells to penetrate the material throughout and receive adequate nutrient and oxygen 
exchange.  Different formats of the technology are presented for alternative uses, including a well insert for 
feeding cells from above and below the scaffold, and the option to include a large medium reservoir to support 
long term 3D cell cultures. 
The 3D growth of many different cell types has been tested using this technology.  Cell types that are 
commonly used in industry such as CHO, HepG2, 3T3 fibroblasts, grow readily on alvetex.  In addition, more 
extensive research has led to the development of customized 3D assays for liver toxicity and skin barrier 
function.  We will present evidence showing that cells grown on this polystyrene scaffold display enhanced cell 
viability, differentiation and function when compared to conventional 2D culture models. 
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High-throughput compatible 3D microtissues for early compound de-risking 
J.M. Kelm* 
InSphero AG (Zurich, CH) 
 
 
Although the advantages of organotypic 3-dimensional (3D)-cell-culture models have been known for years, 
complex production and readout processes impeded its industrial implementation. We present a novel high 
throughput-compatible 96-well platform to produce organotypic, scaffold-free microtissues for compound 
efficacy studies and cell toxicity assessment. The platform technology is based on the hanging-drop culture 
which provides an universal tool to efficiently produce microtissues of various cell types from cell lines, primary 
cells as well as from stem cells . Similar to standard 96-well monolayer cell culture plates the hanging drop 
(HD-) system is operated by liquid top-loading of the individual wells via a manual handling approach or with an 
lab-automated process for higher throughput screening campaigns. 
Three major fields of application for 3D microtissues will be presented. (i) In oncology 3D tumor microtissues 
(MTs) replacing traditional monolayer cultures because of their similarity to native tumor physiological (e.g. 
avascularity). Herein we present several tumor microtissue models composed of either single cell type or 
multicellular system to implement the stroma component within a tumor. Drug-dose response curves of 
selected reference compounds are presented to show functionality of the model system. (ii) Hepatocytes 
require a 3-diemensional configuration and tight cell-cell contacts to maintain liver-specific functionality in vitro. 
A primary rat liver microtissue model comprising the major cell types of native liver such as hepatocytes, 
endothelial cells and Kupffer cells produced in the HD-plate is shown. For the first time it is shown that the co-
culture enables the demonstration of inflammation-mediated idiosyncratic effects as shown for Ranitidine and 
Trovafloxacin. (iii) In stem cell biology the conventional hanging drop method is frequently used to form 
embryoid bodies (EBs) to study either stem cell differentiation or assess embryo toxicity (EST assay). The HD-
system enables the adaptation of the currently labour intensive, manual process towards an automated EB 
production and drug testing with embryonic stem cells.  
The 96-well top-loadable hanging drop technology enables automated and reproducible production of a large 
variety of organotypic microtissues for drug efficacy and safety testing. These microtissue model systems, 
designed for high throughput data generation can easily be implemented in current drug developmental 
processes to foster early stage drug de-risking. 
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Structure-based optimization of potent and selective inhibitors of the tyrosine kinase EphB4 
K. Lafleur*, D. Huang, A. Caflisch, C. Nevado 
University of Zurich (Zurich, CH) 
 
 
The tyrosine kinase EphB4 (erythropoietin producing human hepatocellular carcinoma receptor B4) is an 
attractive target for drug design because of its recognized role in cancer-related angiogenesis. Recently, a 
series of commercially available xanthine derivatives were identified as micromolar inhibitors of EphB4 by high-
throughput fragment-based docking into the ATP-binding site of the kinase domain.[1] We exploited the binding 
mode obtained by automatic docking for the optimization of these EphB4 inhibitors by chemical synthesis. 
Addition of only two heavy atoms, methyl and hydroxyl groups, to compound 1 yielded the single-digit 
nanomolar inhibitor 2, with a remarkable improvement of the ligand efficiency from 0.26 to 0.37 kcal/(mol 
number of non-hydrogen atoms).[2] 
Here, we present our efforts to provide clinical candidates through the improvement of cell permeability. In fact, 
replacement of the methoxy-phenyl moiety by an alkyl chain and suppression of the hydroxyl group provided 
the 50 nanomolar inhibitor 3 which shows remarkable cell permeation and a similar selectivity profile. Further 
biological properties, e.g., in vivo activity are now being investigated. 
[1] Kolb, P.; Kipouros, C. B.; Huang, D. Z.; Caflisch, A. Proteins-Structure Function and Bioinformatics 2008, 
73, 11-18. 
[2] Lafleur, K.; Huang, D. Z.; Zhou, T.; Caflisch, A.; Nevado, C. J. Med. Chem 2009, 52, 6433-6446. 
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Development and application of De Novo design tools 
T. Schulz-Gasch* 
F. Hoffmann-La Roche Ltd. (Basel, CH) 
 
 
In silico methods and high-throughput screening are state-of-the-art for the identification of novel starting points 
for the drug design process. The in silico methods can be divided in approaches from the virtual screening 
(VS) toolbox like docking, pharmacophore searching or shape matching on the one hand and the de novo 
design approaches on the other. VS methods are dealing with libraries of existing or enumerated molecules. 
De novo design methods in contrast grow new molecules either by adding one atom at a time or connecting 
molecular fragments by specific rules. Growing molecules from such fragment spaces (FS) allows to narrow 
down the number of possible molecules to a synthetically and for the drug design more relevant set. Currently 
available de novo design tools try to address differences in the underlying project knowledge base, for example 
structure- and ligand-based approaches. The first requires structural information on the target and knowledge 
on key interaction crucial for molecular recognition, the second needs a set of (or at least a single) active 
compounds in the bioactive conformations and eventually search constraints like pharmacophores. Within the 
last years we have developed three different de novo design tools at Roche with external partners in order to 
be able to deal with frequently occurring drug design scenarios. Skelgen[1] is a structure-based de novo 
design tool that grows molecules in target binding sites from FS. ReCore[2] has been developed as ligand-
based tool for scaffold hopping and includes features like pharmacophores, SMARTS constraints and shape. It 
has been commercialized and further developed by BiosolveIT and can now also be used in a structure-based 
mode. The third tool Qsearch[3] has been developed very recently and publication is submitted. It builds new 
molecules from scratch or from a given starting fragment within a defined 3-dimensional pharmacophore 
including electronic features and shape constraints. Applications for all three tools will be presented. The 
importance of the FS composition will be demonstrated and approaches that are currently developed to assess 
the conformational quality of newly generated molecules will also be presented. 
[1] M Stahl, NP Todorov, T James, H Mauser, H-J Böhm, PM Dean, JCAMD 16: 459-478, 2002. 
[2] P Maass, T Schulz-Gasch, M Stahl, M Rarey, JCIM 47: 390-399, 2007. 
[3] T Lippert, 
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Current aspects of ligand-based scaffold hopping: Applications in lead identification and lead 
optimization 
G. Hessler* (1), K. Baringhaus (2), T. Klabunde (2), F. Schmidt (2), A. Evers (2) 
(1)Sanofi-Aventis (Frankfurt, DE); (2)LG-CR Structure (Frankfurt, DE) 
 
 
R&D in pharmaceutical industry is faced with increasing development times and rising development costs 
yielding less new chemical entities. Especially, identification of lead compounds with good optimization 
potential remains an important challenge in early drug discovery. 
In this context, computer-aided scaffold hopping offers a valuable alternative to well established lead-finding 
techniques like high throughput screening (HTS) and virtual screening. Scaffold hopping allows for efficient 
exploration of novel chemotypes in chemical space but on the same time capitalizes on available SAR 
knowledge. This is in particular valuable in compound optimization, if a scaffold needs to be replaced due to 
undesired properties, such as metabolic lability or toxicity. Thus, rescaffolding is often perceived as back-up 
strategy to transfer available SAR into a new chemotype. Computer-aided rescaffolding also offers an efficient 
way to exploit available target or target family knowledge to identify novel chemical scaffolds for synthesis of 
biased chemical libraries.  
This talk will focus on ligand-based rescaffolding approaches by taking into account  2D- and 3D-based  
methods which have been successfully applied for scaffold hopping purposes, such as CATS (including 
CATS3D), Feature Trees, or Gaussian shape-based methods (cf. ROCS, BROOD). Case studies will highlight 
the application of diverse tools in finding novel chemical series. 
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Is phenotypic high-content screening the better pathway screening approach to identify novel 
chemical entities? 
S. Prechtl* 
Bayer Healthcare (Berlin, DE) 
 
 
Cellular assays are highly recommended during modern pharmaceutical drug research. They are requested for 
specifying and elucidating discrepancies uncovered during the drug finding process. Cellular assays can be 
utilized for primary High-Throughput Screening (HTS) cam-paigns, extensive mechanistic profiling of drug 
candidates and sophisticated in vitro toxicolo-gy studies. By deploying a sufficient number of highly 
sophisticated novel laboratory technol-ogies cellular assay approaches have the potential to provide 
meaningful decision-relevant data. Disease-focused approaches during early lead discovery phase clearly call 
increasingly for more complex cellular functional experimental setups which allow for microtiter plate-based 
screening modalities, multiple wavelength operation and high-resolution imaging. Such High-Content Analysis 
(HCA) approaches are used to quantify complex drug actions at the level of the individual cell using subcellular 
resolution and appropriate image analysis algo-rithms. The utilization of sophisticated HCA approaches during 
preclinical drug research pro-vides a more specified and detailed insight into complex subcellular processes. 
As an established scientific tool showing considerably potential to substantially advance pharma-ceutical 
research in the early lead discovery stage HCA is more and more requested for pri-mary screening campaigns 
analyzing large scale compound libraries of more than 3 million compounds. Such Ultra-High-Content 
Screening (U-HCS) approaches represent drug screening in a more appropriate physiologically context. 
Currently, we have performed two U-HCS campaigns in our labs and have demonstrated technical feasibility of 
these campaigns. Nevertheless, it is important to clarify the outcome of these campaigns when compared to 
standard cellular HTS approaches. Serious efforts have to be invested in laboratory work, in staff recruitment 
and material costs during HCA based primary screening. Do these efforts turn to account when novel chemical 
entities can be identified that are of better drugability? If the biology of the target demands a microscopic 
approach that can analyze heterogeneous readouts produced by complex intracellular pathways, and if it is 
clear that this U-HCS approach cannot be replaced in the first round by a simpler classical cell-based assay or 
even a cheaper biochemical approach, then a U-HCS approach becomes the first choice. 
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Identification of mitotic regulatory microRNAs by time-lapse imaging screening 
J.P. Fededa* (1), M. Held (1), M. Hafner (2), Q. Zhong (1), R. Stanyte (1), B. Mierzwa (1), T. Tuschl (2), D.W. 
Gerlich (1) 
(1)Swiss Federal Institute of Technology/ETH (Zurich, CH); (2)Rockefeller University (New York, US) 
 
 
Progression through the cell cycle depends on oscillating transcription and translation of many genes. Because 
microRNAs trigger mRNA degradation and inhibition of translation, they are interesting candidates to regulate 
cell cycle transitions. A growing body of evidence indeed shows that microRNAs play an important role in the 
control of cell cycle progression, particularly in the G1/S transition. Nevertheless, the role of microRNAs in the 
regulation of mitosis remains vastly unexplored. 
To define the role of microRNAs in mitosis, we performed a live-cell imaging-based genome-wide gain-of-
function screen using microRNA mimicking oligomers. This led to the identification of 30 candidate microRNAs 
that induced a statistically significant mitotic delay upon overexpression. 
To investigate the molecular basis of the observed phenotypes, we performed microarray based analysis to 
detect changes in the transcriptome under overexpression of the top-ranking candidates. We found several 
genes that a) bear seed matching sites to the respective microRNA in their 3‘UTRs, b) are down-regulated 
upon overexpression of the respective microRNA and c) have ontologies related to the observed phenotypes. 
For example, we identified proteasome subunit PSMA7, kinetochore-associated protein MAD2L1BP, and APC 
complex subunit CDC23 down-regulated upon treatments with various candidate microRNAs identified in our 
screen. 
In a complementary approach to identify cell cycle-relevant microRNAs, we deep sequenced small RNAs  from 
samples of synchronized HeLa (a model human cancer cell line) and RPE1 (a model diploid non-cancer 
human cell line) cells. This revealed several microRNAs with cell-cycle-dependent expression, which was 
much less pronounced in Hela cells, as compared with RPE1. This suggests that deregulating cell cycle-
dependent patterns of microRNA expression may contribute to cancer cell transformation. 
 
 
 
46 
 
Automated classification of images generated in high content screening of human cells 
D. Andrews* 
McMaster University (Hamilton, CA) 
 
 
We are exploring the use of fluorescence proteins and unusual dyes for both genetic and chemical screens in 
live cells. When screening libraries of small molecules image analysis techniques permit a large amount of 
data to be extracted from each treatment condition but this data is then often processed to provide a single 
aggregate value to represent the population.  While this approach gives a good estimate of population 
averages the results can be misleading as the behavior of subpopulations is neglected.  Subpopulation data is 
a particular issue for automated analysis of the differentiation of stem cells and for the interpretation of RNAi 
screening data.  Automated machine learning and image analysis is also useful for the rapid quantitative 
interpretation of immunofluorescence micrographs. I will describe our quest to understand what image data 
provides the most useful information and how best to automate classification of images from genetic and 
chemical screens of human cells. 
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Personalized medicine: The next wave in medicine or aiming for the impossible? 
A. Bruinvels* 
Elixior (London, UK) 
 
 
Ask a physician what is personalized medicine and he or she will most likely answer: ―That‘s the medicine I 
practice each day.‖ Physicians will always try to give each patient the treatment that is best for them. However, 
given that personalized medicine takes into account genetic and biological patient information to select the 
most appropriate treatment regimen for a patient, only a handful of personalized drug therapies have recently 
come on to the market.  
 
This talk will outline the hurdles that personalized medicine needs to overcome, including scientific, 
development, regulatory and reimbursement issues, as well as the grand medical possibilities that may lay 
ahead us. Oncology, being the therapeutic area most advanced in applying personalized medicine will be 
exemplified. Furthermore, the role of the empowered patient in making personalized healthcare a reality will be 
discussed. 
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Developing a personalized medicine diagnostic platform for patient treatment 
S. Imran* (1), N.P. Mahajan (2) 
(1)Cogis Pharmaceuticals Inc. (Princeton Junction, US); (2)TechnoGenesys Inc. (Princeton Junction, US) 
 
 
High throughput sequencing technologies provide the promise of transforming patient healthcare, in particular 
in oncology.  However, there is still a large distance between the identification of novel polymorphisms and 
their application in patient therapy.  We discuss an antibody and informatics based approach that shows 
promise in both reducing the development time of companion diagnostics and the opportunity to directly benefit 
patients who have had their tumors sequenced and have novel polymorphisms in known oncogenic pathways.  
As part of this approach we have developed appropriate diagnostic antibodies for a signaling pathway that is 
commonly activated in breast, prostate, pancreatic and lung cancers called the Ack1/AKT signaling nexus. 
Ack1 is a non-receptor tyrosine kinase which integrates signals from a variety of receptor tyrosine kinases. 
Upon activation, Ack1 phosphorylates AKT at the novel site Tyrosine 176, resulting in AKT activation.  
AKT has emerged as a crucial signaling molecule in human physiology and disease and is often activated in 
tumors due to the loss of the PTEN tumor suppressor or amplification of receptor tyrosine kinases leading to 
PI3K activation. About a third of the breast and prostate tumors and a majority of the pancreatic tumors which 
exhibit AKT activation, retain normal PTEN and PI3K activity.  We have shown that even in the presence of a 
PI3K inhibitor or PI3K siRNA, activated Ack1 tyrosine phosphorylates and activates AKT. Furthermore, 
expression of Tyr176-phosphorylated-AKT and Tyr284-phosphorylated-Ack1 (or activated Ack1) are positively 
correlated with the severity of disease progression, and inversely correlated with the survival of breast, 
prostate and pancreatic cancer patients.  
To predict the likelihood of response to Ack1 inhibitors, we have developed a novel ELISA and immunoblotting 
assay that allows us to quantitate Tyr176-phosphorylated-AKT and Tyr284-phosphorylated-Ack1 levels in 
breast, prostate, lung and pancreatic cancer biopsies.   
In the future we plan to develop additional phospho-specific ELISA and immunoblotting assays for all of the 
other key known oncogenic pathways and use these in combination with Next Generation Sequencing and 
computational pathway modeling to provide diagnostically reliable guidance for cancer patients. 
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Secure data transmission of 24/7 vital parameters monitoring in personalized healthcare 
D. Negrea* (1), J. Wendenburg (2) 
(1)AEMtec (Berlin, DE); (2)exceet Group (St. Gallen, CH) 
 
 
Key Points: 
- Patient monitoring exists, but is in most cases not supported by a robust secure data transmission 
infrastructure 
- Long term monitoring (like in case of reaction to chemo) has different requirements than short term 
monitoring (fall detection, senior home surveillance) 
- Exceet can provide both the monitoring infrastructure as well as the infrastructure to provide end-to-
end-security for transmission of data. 
 
Remote patient monitoring, targeted to surveillance of vital parameters, for applications like senior home 
monitoring, fall detection, infantile fever, panic attacks, is already available.  
 
New fields of applications emerge in the context of remote treatment of patients, like monitoring of reaction to 
long term applied drugs (e.g. Chemo secondary effects).  
The requirements of this type of monitoring are different, and need to be approached with dedicated sensoric 
and algorithms. New parameters, like fatigue monitoring, new types of alerts, may become relevant.  
 
One of the limitations of existing systems is the focus on the monitoring part and less on the long range data 
transmission. 
While local processing of data is reliable, the transmission in a secure way to the Point of Care, physicians, 
hospitals is still under development. Providing the secure communication, from monitored data to significant 
POC as a single complete chain will close the transmission path, increase the level of confidence in the remote 
monitoring and ensure a leading position to the provider of POC. 
 
End-to-end security for transmission confidentiality relies on strong encryption. Data integrity is highly critical 
for medical treatment and its monitoring. The solution must provide strong authentication to ensure that only 
authorized personal can access medical data and comply with several regulations like HIPAA or the EU 
Privacy Directive. 
 
The combination between an internally produced patient monitoring system with an local alert system, with the 
secure end-to-end transmission over regular communication lines, but under heavy encryption, strong 
authentication and integrity is provided ―all in One‖ by exceet.  
 
Additionally to the secure data transmission, the individual storage of data on portable carriers (e.g. Finger 
print securized cards), increases the possibility to quickly identify all the relevant diagnostic elements, including 
the solution adopted for the personalized medicine. 
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Cardiac Biomarkers: First steps to customized therapy 
M. Reiter*, T. Reichlin, P. Haaf, J. Meissner, C. Mueller 
University Hospital Basel (Basel, CH) 
 
 
Over the last two decades, cardiac biomarkers developed from a simple diagnostic tool for the physician to an 
important cornerstone in a complex clinical assessment of patients, including the detection of subclinical 
disease, patient-specific determination of disease condition, risk stratification, and identification of patients who 
benefit from a certain therapy as well as treatment-monitoring.  
For example, troponin tests have been been used as diagnostic tool to identify patients with symptoms 
suggestive of acute coronary syndrome, who may benefit from more intensive therapy and to support 
personalized intervention decisions. As more sensitive troponin assays have recently become available, it has 
become evident that they are able to detect myocardial necrosis even in apparently stable patients and thus, to 
determine the associated risk for averse outcomes. The application and interpretation of cardiac troponin is 
moving towards a more complex clinical assessment of the patient, including not only diagnosis but also 
prognosis, related risk and benefit of treatment. 
Moreover, during the last ten years brain-natriuretic peptides, BNP and NT-proBNP, have been well 
established in the diagnosis of heart failure, since they reflect cardiac wall stress. Current research is 
investigating their potential role in guiding therapy and providing a personalized-medicine approach in cardiac 
care, especially in patients with heart failure. 
First steps to customized therapy have been made. However, establishing an accurate cardiac profile of the 
patient consisting of laboratory data, in addition to clinical and imaging data, remains an unmet clinical need, 
considering that many therapeutic approaches are available today that are not equally effective in all patients. 
 
 
 
51 
 
The emerging field of nanobioscience; The future of personalized medicine 
S.A. Tenenbaum* 
SUNY (Albany, US) 
 
 
The College of Nanoscale Science and Engineering (CNSE) is a global education, research, development and 
technology deployment resource dedicated to preparing the next generation of scientists and researchers in 
nanotechnology. By leveraging its resources in partnership with business and government, CNSE supports 
accelerated high technology education and commercialization, and seeks to create jobs and economic growth 
for nanotechnology-related industries. CNSE has more than $7.5 billion in investment in the Albany NanoTech 
Complex, which ecompases 800,000 square feet of cutting-edge facilities with 80,000 square feet of 300mm 
wafer, class 1 capable cleanrooms, with more than 2,500 R&D jobs on site.  
The CNSE is developing a major initiative in the emerging field of Nanobiosciences to be ideally positioned to 
be a t the forefront of the personalized medicine frontier.   This includes nanotechnology that will be used for 
predict, diagnose, treat and monitor disease. Recent advances in cancer metastasis diagnostics; single-cell 
nanotube sensors, neuronal-prosthetics and RNA-based therapeutics will be discussed. 
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PhenomicScreenTM and PhenomicIDTM in drug discovery at IP-Korea 
V. Soloveva* 
IP-Korea (Seongnam-si, KR) 
 
 
The rapid pace of technology development is creating a great opportunity for the integration of cutting edge 
technologies into the drug discovery and development process.  Founded in 2004, IP-Korea has been 
establishing and implementing a ―target free‖ drug discovery paradigm which utilizes its proprietary Phenomic 
ScreeniTM and Phenomic IDTM (target identification) technologies.  
PhenomicScreenTM merges image-based high content screening technology with cell based assays to 
visualize diseases at a cellular level. The high content screening (HCS) and cell image analysis are provided 
by in-house screening and image mining groups in collaboration with internal research groups. The HCS of an 
internal library of chemical molecules results in hits that inhibit progression of the disease phenotype. 
Target-free drug discovery also requires development of a target deconvolution strategy which is supported at 
IP-Korea though several different yet simultaneous approaches. One such approach is PhenomicIDTM that 
utilizes the same HCS assay used for chemical library screening but now involves the screening of a whole 
genome RNAi library. IP-Korea‘s proprietary image analysis algorithms apply multiple descriptors (high content 
analysis) to define the most significant siRNA knockdown events. This technology allows for the identification 
of genes critical for the observed phenotype and corresponding disease progression. Application of microarray 
technology for siRNA genome screening allows IP-Korea to combine siRNA screening with the inhibitory 
effects of the selected chemical compounds. The shift of IC50 curves for the drug in the presence of siRNA is 
used to determine the pathway(s) or protein(s) potentially targeted by the tested compound . The 
deconvolution of the targets includes multiparametric analysis of the combinatory effect of drug/siRNA on the 
observed phenotypic response, detailed bioinformatics analysis of the selected pathways (genes) and follow 
up confirmation with individual siRNA as well as cDNA.  
This presentation demonstrates different applications of a phenomic approach for drug discovery . 
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In vivo discovery of a peptide that reverses RNA toxicity in myotonic dystrophy models 
A. García-López (1), B. Llamusí (1), E. Pérez-Payá (2), R.D. Artero (1), A. Lopez Castel* (3) 
(1)University of Valencia (Burjassot, ES); (2)Centro de Investigación Príncipe Felipe (Valencia, ES); 
(3)Valentia Biopharma (Valencia, ES) 
 
 
Introduction: An increasing number of dominantly inherited diseases are linked to expansion of tri-nucleotide 
repeats within specific genes, which ultimately produce toxic RNA molecules. Myotonic dystrophy type 1 (DM1) 
is a neuromuscular disease caused by the expansion of non-coding CTG repeats in the DMPK gene. In the 
mutant transcripts, CUG expansions form RNA hairpins that sequester splicing and transcription factors into 
ribonuclear inclusions in muscle, heart, and brain. These factors include the MBNL1 protein, which plays a key 
role in the development of DM1 symptoms.  
Aims: There is currently no cure for DM1. We developed a transgenic Drosophila model that expresses 
expanded CUG repeats in a non-translatable RNA, with the objective of conducting chemical screens under in 
vivo conditions that identified molecules targeting toxic CUG transcripts. 
Methods: Using this model, we screened a positional scanning combinatorial hexapeptide library (PS-CPL). 
Hexapeptides in the PS-CPL are small (<900 Da), formed by D-amino acids, which are not recognized by 
proteases. They were administered orally. 
Results: We identified a hexapeptide, ABP1, which reduced CUG RNA nuclear inclusions, caused a MBNL1 
subcellular redistribution, and suppressed CUG-induced phenotypes in different Drosophila tissues, including 
brain and muscle. ABP1 also reversed muscle histopathology and splicing misregulation of MBNL1 targets 
Clcn1, Serca and Tnnt3 in DM1 model mice. The molecular mechanism underlying ABP1 activity relied on the 
induction of a conformational shift in the toxic CUG secondary structure, from double-stranded to 
predominantly single-stranded.   
Conclusions: The screening of a PS-CPL under in vivo conditions allowed us to discover a peptide with anti-
DM1 activity in fly and mouse models by targeting the core of CUG toxicity. This peptide represents a 
promising approach in the generation of new treatments for DM1 and other pathologies caused by toxic CNG 
repeat expansions. 
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Phenotypic screening for human neurogenesis 
M. Graf*, JP. Carralot, S. Ceccarelli, L. Chicha, K. Christensen, R. Iacone, R. Jagasia, P. Petitjean, M. 
Prummer, H. Truong, S. Zoffmann, B. Bohrmann, T. Enderle 
Hoffmann-La Roche (Basel, CH) 
 
 
Adult hippocampal neurogenesis is an important process which contributes to brain physiology and disease, 
but its precise physiological role remains elusive. Accumulating evidence suggests that an increase in 
neurogenesis or other forms of plasticity may have beneficial effects for neurological diseases such as 
depression or neurodegenerative disorders. Thus, in collaboration with the French institute iSTEM, we have 
developed all necessary tools to start a neurogenesis drug discovery program aiming at identifying compounds 
that increase endogenous adult human neurogenesis and synaptic maturation through in vitro phenotypic 
screenings.  
To this end, human embryonic stem cells (hESC) have been differentiated into human neural stem cells 
(hNSC). After extensive quality controls and characterization of their functional and biological relevance, a full-
library high throughput screen has been performed to identify small molecules stimulating the proliferation of 
these cells. Several high content screening assays have been implemented to biologically cluster the obtained 
hits towards different neurogenic conceptual steps: proliferation, differentiation, survival, and synaptic 
maturation. 
An overview of this phenotypic screening based drug discovery project and the next planned steps will be 
discussed in this talk. 
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Systematic evaluation of opportunities to develop multiple acting ligands from a combined chemistry 
and biology perspective 
O. Engkvist, U. Bauer, C. Hellawell, A. Bornot* 
AstraZeneca R&D (Mölndal, SE) 
 
 
The main cause of failures in late stage clinical trials is lack of efficacy. This highlights the problem with one 
molecule – one target hypotheses in several important disease areas.  An alternative approach called Network 
Pharmacology has been proposed in recent years. 
This approach takes into account that pathways are interconnected and have redundancies, explaining why 
the one molecule – one target assumption can fail to show clinical efficacy. One way of overcoming these 
problems is to develop a multiple acting molecule (a molecule with a pre-defined multi-target profile) that can 
show efficacy by modulating more than one target. An approach will be presented here that systematically 
looks at all dual modulating opportunities within a disease area from a combined biology and chemistry 
perspective. We investigate a large set of targets for a disease area in order to choose target combinations 
where it is clearly feasible to develop dual acting molecules with good physico-chemical properties. This 
chemistry centric analysis is complemented with an analysis from a biology perspective focusing on text mining 
to find evidence in the literature for work that indicates that dual modulation leads to synergistic effects for 
instance through a drug combination study. Pathway analysis is also used to rationalize the selection of targets 
for the dual acting molecules. As an example a set of targets relevant for gastro-intestinal diseases are 
analyzed and discuss 
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A protein perspective on polypharmacology & fragment space: Learning from our heritage and new 
structural & biophysical screening insights from stabilized GPCRs 
J.S. Mason* 
Lundbeck Research (Copenhagen, DK) 
 
 
Polypharmacology is a key concept in drug discovery. It is a two-edged sword, where it may be needed for the 
effective action of multi-target drugs, but undesirable activities can lead to side effects and toxicity that limit the 
use of, or cause the attrition of, an otherwise effective medicine.  Fragments provide a new approach to 
hit/lead discovery that can be used on a wide range of targets, including the more ―difficult‖ ones such as 
aspartyl proteases and Family B GPCRs. Their effective use is now possible for GPCR targets as structural 
information can be obtained using a new stabilized receptor approach, from biophysical mapping to X-ray 
structures.  Polypharmacology is of particular relevance (as an issue or desired property) for many GPCR 
drugs, and the recent discovery of methods that enable the stabilisation and crystallisation of GPCRs enables 
finally the action of ligands to be probed and analysed at the molecular level. The structure of the beta1-
adrenergic G-protein-coupled receptor with cyanopindolol published by Warne, Henderson, Tate, Schertler et 
al at the LMB Cambridge through stabilisation of the receptor was pivotal and transformational for GPCR drug 
research. The application of the StaR® technology platform (Stabilised Receptor) enables different 
conformations (agonist, antagonist…) to be stabilised, and biophysical screening (fragment screening, kinetics 
etc) now be effectively used for GPCRs as well as X- ray structures with both high and low affinity ligands.   
Results will be presented and compared for both enzyme and GPCR targets using fragment screening  from 
NMR (TINS) and SPR (Biacore) approaches.  Structural information from stabilized GPCRs will be discussed, 
including  new X-ray structures and the information available from biophysical mapping on binding modes etc.  
Also insights from the better understanding of the extent of polypharmacology present in medicinal chemistry 
compounds (form hits to leads to  candidates to drugs) that has become more recently available, with initiatives 
such as Cerep BioPrint® will be presented. 
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Addressing challenges in drug discovery:  Does high throughput experimentation help or hinder? 
R. Hertzberg* 
GlaxoSmithKline (Collegeville, US) 
 
 
The challenges facing drug discovery organizations have been well documented.  We need to discover more 
and safer medicines to address those diseases which are poorly treated so that we can satisfy the contract we 
have with society.  Innovative medicines created in the latter part of the 20th century are going off patent in the 
next few years, and we have not produced sufficient novel medicines to sustain our contract.  The 
technological advances of past decades such as genomics, combinatorial chemistry and high throughput 
screening have so far failed to fill this gap.  This talk will look back on the past 20 years of drug discovery in an 
attempt to answer these questions.  Has recombinant DNA technology hurt the industry because it led to an 
overemphasis on single molecular targets at the expense of understanding complex biological systems?  Are 
recombinant proteins and cells a red herring?  Did efforts to industrialize drug discovery and capture greater 
volumes of data set us back by stifling innovation and creativity?  Should we return to phenotypic assay 
approaches for lead discovery and optimization?  Can we predict drug safety more reliably using early in vitro 
assays to reduce drug attrition?  The talk will include data from GSK which speak to these questions and 
assimilate learning's.  Despite the immense challenges facing us today, there is cause for optimism.  There are 
new ways of working where scientifically-driven units interface with platform science to drive innovation and 
productivity.  There is a drive to increase partnerships between pharma, biotech and academia to leverage 
respective strengths.  Precompetitive consortia are emerging to share the risk and cost of early discovery.  
New tools are being developed which allow us to study complex biology with clearer vision.  We can't do things 
the way we have in the past but we can learn from the past (both the "glory days" and the "gloomy days") to 
formulate a path to success. 



  

Abstracts/Oral Presentations 
  

 

   48 

 

Biological Space 2/4 
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Targeted Drug Delivery using Silica Mesoporous Particles: State of the Art 
A. Garcia-Bennett* 
Nanologica (Stockholm, SE) 
 
 
Mesoporous silica based nanoparticles are of potential interest for the development of novel targeted drug 
delivery vehicles due to their high surface areas (above 1000 m2/g) and large internal pore volumes. These 
arise from the use of self-assembling organic templating agents during the sol-gel preparation of amorphous 
silica, enabling the design of pore sizes (between 2-50nm), pore structure, connectivity, as well as their particle 
size and surface chemistry, with unprecedented control.[1] Their uses in pharmaceutics to improve drug 
formulation, drug bioavailability, to mitigate drug toxicity, to act as adjuvants in immunoregulation and in 
cellular targeting through controlled drug delivery strategies has been shown.[1-3]  
This work aims to review some of the groundbreaking work being conducted at the interface between 
nanomaterials and pharmaceutical sciences using mesoporous particles as drug delivery vehicles and drawing 
particular attention towards their use as vehicles for targeted delivery in cancer treatment. In particular, 
examples will be shown of the use of receptor mediated uptake of mesoporous particles containing folid acid 
and anti-cancer drugs, both in in vitro and in vivo studies. Folic acid and folate derivatives are important 
biomolecules due to their involvement in nucleotide and DNA synthesis, as 5-methylltetrahydrofolate 
monoglutamate. They are hence essential molecules in the reproduction and survival of cells and tissue. In 
particular folate is necessary in rapidly proliferating cells such as cancer. Folates are acquired via folate 
receptors (FOLR1-3) which have been found to be overexpressed in the breast and ovary, amongst others.[4]   
The toxicology of mesoporous materials appears thus far to be closely related to conventional amorphous 
silica, and in vivo murine models suggest that high doses of mesoporous silica are well tolerated in oral and 
intravenous administration routes.[4] Other state of the art studies are being performed in complex areas such 
as theranostics,[5] and regenerative medicine attesting to the promising potential of mesoporous particles. 
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Effective colloidal systems to switch  proteins into drugs: state of art and perspectives 
P. Caliceti*, S. Salmaso 
Padua University (Padua, IT) 
 
 
The advances in biotechnology science together with the enhanced comprehension of protein structure-activity 
relationships have rapidly raised proteins to a dominant position in the pharmaceutical scenario1. 
Nevertheless, the therapeutic exploitation of these macromolecules is often hurdled by their inadequate 
physicochemical and biopharmaceutical properties.  
Chemical, physical or enzymatic inactivation during formulation, storage and delivery, poor membrane 
permeability and rapid elimination from the body dramatically reduce the protein  transformation into drugs. 
Furthermore, long term daily injections required chronic treatments has obvious drawbacks. Therefore, the use 
of protein drugs relies on the development of suitable formulations, which can satisfactorily overcome their 
intrinsic limitations and ameliorate the patient compliance. 
Colloidal vectors such as bioconjugates, liposomes, nanoparticles and micelles have been successfully 
reshaped for protein delivery2.  
With regard to chemical bioconjugation, PEGnology is actually considered a routinary technique for delivering 
poorly performing proteins3.  Typically, PEGylation prolongs the permanence in the blood stream, enhances 
the stability and solubility and reduces the immunogenicity of proteins.  
Throughout the last years, PEGnology has been rapidly evolving to provide new solutions to the demanding 
requisites for new therapeutics. Selective PEGylation strategies have been set up as alternatives to the 
random and extensive polymer conjugation used to obtain the first clinically approved therapeutics, PEG-
asparaginase (Oncaspar) and PEG-adenosine deaminase (Adagen) 4.  
Physical protein/polymer associations are deemed a valuable alternative tool to the chemical bioconjugation. 
Soluble polymers, namely polysaccharides and synthetic polymers, can be properly designed to yield 
protein/polymer supramolecular structures, either by specific or unspecific interactions that can provide for 
protein protection from enzyme degradation and immunorecognition and slow release of the native drug5.  
In conclusion, soluble polymers can be successfully exploited to yield colloidal soluble systems for protein 
delivery. The choice of the polymer and accurate conjugation design, conjugation strategy are the key issues 
to obtain therapeutically efficient products. This involves a number of considerations including the 
physicochemical and therapeutic properties of the protein candidates. 
 
References 
1 G. Walsh, 2003 Eur. J. Pharm. Biopharm. 
2 S. Salmaso et al., 2006 J. Nanosci. Nanotechnol. 
3. P. Caliceti et al., 2003, Adv. Drug Del. Rev., 
4 M. J. Roberts et al. 2002, Harris Adv. Drug Del. Rev. 
5. S. Salmaso et al. 2008 Eur. J. Pharm. Biopharm 
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Engineering nanobiopolymers based on poly(beta-L-malic acid) for tumor cell drug delivery and 
treatment 
E. Holler*, H. Ding, K. Black, J. Ljubimova 
Cedars-Sinai Medical Center (Los Angeles, US) 
 
 
Objective: A new nanobioconjugate drug delivery platform poly(beta-L-malic acid) (PMLA) equipped with 
functional units for cancer intracellular drug delivery and cell/tissue targeting is introduced for treatment of brain 
and breast tumors in vivo. New drug variants have been engineered for systemic treatment of HER2-positive 
breast tumors to enhance the efficacy of trastuzumab/Herceptin®, of triple negative breast cancer, and of brain 
tumors including breast cancer metastases by drug design for crossing blood tumor barrier (BTB). Drug 
variants based on poly(beta-L-malic acid) have been called Polycefins [1]. A choice of multiple drugs (including 
nucleic acids and proteins/peptides) and targeting molecules can be permanently fixed to the polymeric carrier. 
Examples of treatment are shown for HER2-positive breast tumor and for brain tumor. Methods: PMLA was 
obtained from Physarum polycephalum. Nanobioconjugates were characterized as to their molecular weight, 
size, and zeta-potential. Membranolytic activity was measured using artificial liposomes. Primary human 
glioma U87MG, T98G and breast tumor MDA-MB-231 and MDA-MB-474 cell lines were used for cytotoxicity 
assays and tumor treatment. In vivo imaging analysis and confocal microscopy were used to confirm tumor 
targeting and tissue distribution [2,3]. Results: Membranolytic activity was measured for two PMLA conjugates, 
P-LLL and P-LOEt [PMLA modified with pendant 40% trileucine (LLL) and 40% leucine ethyl ester (LOEt), 
respectively]. Only P-LLL induced significant liposome leakage at endosomal gradient pH (pH 5–6), but not at 
physiological pH 7.4. In vivo imaging revealed enhanced drug accumulation in tumors treated with the lead 
Polycefin compared to other treatments. The lead version bearing both Herceptin and antisense to HER2 
produced strong sustained reduction of human breast tumor size in nude mice (90% less size vs. PBS 
treatment), compared to 50% size reduction by Polycefin with Herceptin alone (P<0.001). For brain cancer 
treatment, the drug variant crossed BTB and reduced intracranial brain tumor size 10-fold. Summary: Polycefin 
nanobioconjugates have a high potential in customized therapy. 
[1]. J.Y. Ljubimova and E. Holler. Nanomed. 3:247-265 (2008). [2]. H. Ding and J.Y. Ljubimova. Proc Natl Acad 
Sci USA. 107:18143-18148 (2010). [3]. S. Inoue and J.Y. Ljubimova. Cancer Res. 71:1454-1464 (2011). 
Grants: NIH/NCI R01CA123495, R01CA136841, U01CA151815, Winnick Foundation, M01RR00425, to JY 
Ljubimova 
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Structure and flexibility of cytochrome P450 enzymes from molecular simulations 
C. Oostenbrink* 
University of Natural Resources and Life Sciences  (Vienna, AT) 
 
 
Early in-vitro  consideration of metabolism and inhibition of cytochrome P450 has proven its merits over the 
last 15 years. Simultaneously, many computational drug-design methods have been developed, and are being 
applied to study the interactions between drug candidates and cytochrome P450 enzymes (CYPs). CYPs offer 
an additional challenge for computational methods, considering the ambiguities of the catalytic cycle and the 
significant flexibility of the active site. Different computational methods display different limitations, which is 
crucial to take into account when choosing the method appropriate to each application. 
I will discuss the recent advances of various methods and the implications that are specific for P450s. Mainly 
focusing on the prediction of binding poses and affinity, we outline the applicability of the different methods to 
answer specific questions. Special emphasis is put on the different levels of theory that are being used in 
recent computational descriptions of ligand–P450 interactions.  
 
1.  E. Sjernschantz, N.P.E. Vermeulen and C. Oostenbrink, Computational prediction of drug binding and 
rationalisation of selectivity towards Cytochromes P450, Expert Opin. Drug Metab. Toxicol. 4 (2008) 513 – 527 
 
2.  C. Oostenbrink, A. de Ruiter, J. Hritz and N.P.E. Vermeulen, Malleability and versatility of Cytochrome 
P450 active sites studied by molecular simulations, Curr. Drug Metab. (2011) accepted 
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What is the point of structural analysis of drug binding to human serum albumin? 
S. Curry* 
Imperial College (London, UK) 
 
 
Human serum albumin (HSA), an abundant and highly soluble plasma protein that can bind a remarkably 
diverse set of lipophilic anionic compounds and plays important roles in the transport of nutrients, hormones 
and toxins. The protein attracts great interest from the pharmaceutical industry because of its ability to absorb 
a wide variety of drug molecules and can have a significant impact on their delivery and efficacy. In the worst 
cases the reduction in efficacy due to excessive binding to albumin is sufficient to terminate lead compound 
development. In the last 20 years structural studies of HSA have transformed our understanding of how drugs 
interact with this abundant transporter — there are now nearly 70 structures in the Protein Data Bank (PDB). In 
my talk I will summarise the main insights to have accrued from this work, highlighting the most significant 
advances that have been made. I will also point out some of the principal challenges that lie ahead, particularly 
with regard to integrating structural information with efforts to predict albumin binding of new candidate 
therapeutics. 
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Receptor-HIT: Receptor heteromer investigation technology 
K. Pfleger* 
University of Western Australia and Dimerix Bioscience (Perth, AU) 
 
 
A receptor heteromer is a macromolecular complex composed of at least two (functional) receptor units with 
biochemical properties that are demonstrably different from those of its individual components [1]. Receptor 
heteromerization has been recognized as an important mechanism by which increased signalling diversity and 
regulation can be achieved for a variety of different receptors from receptor tyrosine kinases through to G 
protein-coupled receptors (GPCRs). The incredible potential of heteromerization to provide an entire new world 
of opportunities is also a daunting prospect for those in drug discovery who are looking for a place to start. 
Clearly there is a need for novel tools and technological approaches to steer a course through these largely 
uncharted waters. 
The key is cell-based assay technologies that can provide information regarding ligand-dependent functional 
responses specific to the receptor heteromer, thus providing the ability to differentiate heteromer-specific 
pharmacology as distinct from signalling from co-expressed monomers or homomers. This in turn enables 
identification of ligands that result in heteromer-specific or heteromer-biased pharmacology. Establishing the 
so-called ‗biochemical fingerprint of the receptor heteromer‘ [1] then enables profiles obtained in these cell 
systems to be correlated with pharmacology observed in native tissues and in vivo. 
We have profiled both GPCR and receptor tyrosine kinase heteromers using the Receptor Heteromer 
Investigation Technology (Receptor-HIT) approach recently published for GPCRs as the GPCR-Heteromer 
Identification Technology (GPCR-HIT) [2-5]. As a consequence, we have gained novel insights into the 
functioning of heteromers, monitoring the recruitment of various intracellular proteins to the complexes 
following agonist stimulation in real-time and in live cells. 
1.Ferré S, Baler R, Bouvier M, Caron MG, Devi LA, Durroux T, Fuxe K, George SR, Javitch JA, Lohse MJ, 
Mackie K, Milligan G, Pfleger KDG, Pin JP, Volkow N, Waldhoer M, Woods AS and Franco R (2009) Nat Chem 
Biol 5: 131-134 
2.Ayoub MA and Pfleger KDG (2010) Curr Opin Pharmacol 10: 44-52 
3.Mustafa S, Ayoub MA and Pfleger KDG (2010) Drug Discov Today Technol 7: e77-e85 
4.See HB, Seeber RM, Kocan M, Eidne KA and Pfleger KDG (2011) Assay Drug Dev Technol 9: 21-30 
5.Mustafa S and Pfleger KDG (2011) JALA In Press 
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Assays to explore dimeric-dependent responses of 5-HT2 receptors 
M.I. Loza*, J. Brea 
University of Santiago de Compostela (Santiago de Compostela, ES) 
 
 
The 5-HT2A receptor is a class A G protein coupled receptor (GPCR) which show functional selectivity at 
inositol phosphates (IP) accumulation and arachidonic acid (AA) (1). Some antagonists like the atypical 
antipsychotic drugs clozapine and risperidone, differentiate from others, like the classical antipsychotic drug 
haloperidol, since they displayed biphasic binding competition curves for agonist- ([3H](±)DOB)- labelled 
human 5-HT2A receptors, whilst haloperidol displayed monophasic competition curves. These differences 
were also observed for other 5-HT2A antagonists (ketanserin and MDL100,907 are biphasic inhibitors while 
mesulergine is a monophasic one) (1;2). 
We generated concentration-response curves for haloperidol and clozapine at two 5-HT2A-mediated signalling 
pathways, IP accumulation and AA release. While haloperidol showed a monophasic inhibition of the 5-HT-
dependent activation of both effector pathways, clozapine inhibited the 5-HT-stimulated IP accumulation in a 
monophasic manner, but, intriguingly, its inhibition of the 5-HT-stimulated AA release was biphasic. This 
biphasic inhibition showed a strong parallelism with the negative cooperative binding observed for this ligand in 
radioligand binding assays, being this behaviour compatible with a dimeric receptor which was demonstrated 
by immunoprecipitation and FRET assays. 
To our knowledge, this is the first evidence that antagonists are capable to differently inhibit signalling 
pathways at GPCRs. On the other hand, the 5-HT2A heterodimerization appears as a key physical interaction 
in the mechanism of antipsychotics, whose action changes in the presence of mGlu2R-5-HT2A or D2-5-HT2A 
heterodimers (3;4). Taking all this into account it becomes of key importance to consider the functional 
selectivity in High Throughput Screening campaigns, we developed a new automated screening methodology 
which simultaneously measures IP formation and AA release at 5-HT2A receptors in a radiometric way in order 
to detect functional selectivity and dimeric signalling phenomena in early drug discovery process. 
 
References 
(1)  Brea J, et al. Mol Pharmacol 2009;75(6):1380-91. 
(2)  Lopez-Gimenez JF, et al. Mol Pharmacol 2001;60(4):690-9. 
(3)  Albizu L, et al. Neuropharmacology 2011 In press. 
(4)  Gonzalez-Maeso J, et al. Nature 2008;452(7183):93-7. 
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Smarter screening for tricky targets: Nav 1.7 sodium channel and thallium dye 
M. Stucchi (1), V. Agus (1), A. Di Silvio (1), C. Nucci* (1), C. Liberati (1), E. Colombo (2), L. Faravelli (2), L. 
Scarabottolo (1) 
(1)Axxam SpA (Milano, IT); (2)Newron Pharmaceuticals SpA (Bresso, IT) 
 
 
Ion channels are known as one of the most desirable and druggable target class, but also one of the most 
difficult to study, especially with high throughput screening technologies.  
In particular, for the study of sodium channels, one of the most used high-throughput technologies is the 
membrane-potential (MP) sensitive dye. However, this tool may give rise to many artefacts and unspecific 
responses due to the fluctuation of plasma-membrane potential upon compound addition. 
We selected the human Nav 1.7 sodium channel as top target for the chronic pain treatment, and we set up a 
high-throughput cell-based assay to identify novel Nav 1.7 blockers, which are selective over the NaV1.5 
cardiac channel assay. 
Based on the known permeability of sodium channels to thallium ions, we decided to investigate if the thallium 
sensitive dye technology could also be employed for the study of sodium channel activity and in particular for 
the human Nav 1.7 and Nav 1.5. 
We performed parallel experiments with thallium and membrane-potential dyes and we demonstrated that not 
only the thallium dye is able to detect the Navs activity, but it also completely removes the unspecific 
responses often obtained with membrane-potential dye. 
The pharmacological data of known blockers and the corresponding IC50 values obtained with the thallium dye 
are more in line with the electrophysiological data than MP dye data. Also, the absence of unspecific 
responses in thallium assay allows an easier analysis of fluorescence data coming from HTS. 
We fully adapted the thallium technology to an automated process and we ran an HTS campaign on roughly 
120,000 chemical compounds against Nav 1.7. We identified a hundred molecules with IC50 in the low 
micromolar range. Cluster analysis allowed us to identify some interesting chemotypes on which we are 
concentrating our hit-to-lead efforts: in particular, a subset of 12 hits were validated by manual patch-clamp 
confirming IC50 values range obtained by thallium assay. 
Interestingly, all the hits tested at patch-clamp showed to be state-dependent. 
Our data show for the first time that the thallium fluorescent technology, currently used for potassium channel 
studies, can be successfully applied for the identification of Nav channel modulators. The specificity of ion flux 
detection and the high level of automation provided by this technology represent an additional useful tool in the 
discovery of new sodium voltage-gated channel modulators. 
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Prediction of human hepatotoxicity by high content imaging in micropatterned human hepatocyte 
cocultures 
R.A. Kemper 
Boehringer Ingelheim Pharmaceuticals Inc (Ridgefield, US) 
 
 
Drug-induced liver injury (DILI) is the leading cause of acute liver failure and a major driver of drug 
withdrawals, non-approval decisions and use restrictions/warnings. DILI is often poorly predicted by traditional 
nonclinical toxicology studies, and there is a strong desire to develop predictive in vitro models for DILI based 
on human tissue sources. Coculturing human hepatocytes with mouse 3T3-J2 cells in a micropatterned format 
has been shown to result in long term (up to 4 weeks) viability and maintenance of physiologically relevant 
levels of drug metabolizing enzyme (DME) and transporter activities, making this an attractive system for 
investigation of DILI.  In the current work, we investigate the effects of known human hepatotoxicants and non-
hepatotoxicants in micropatterned human hepatocyte cocultures using automated multispectral fluorescence 
imaging technology (HCI) to monitor perturbation of intracellular indicators of hepatotoxicity. Microscale 
architecture was optimized to facilitate efficient imaging of hepatocytes without compromising longevity or DME 
activity.   Micropatterned hepatocyte cocultures are maintained for 5-7 days to allow stabilization of DME 
activity, and then treated with test compounds for 24 hrs at concentrations up to 100X the clinically therapeutic 
Cmax. Cultures are then stained live with Draq 5 (nuclear changes), monochlorobimane (GSH concentration), 
TMRM (mitochondrial membrane potential) and CM-H2DCDFA (reactive oxygen species) and analyzed using 
a Cellomics Arrayscan VTI. In proof of concept experiments, compounds with well established mechanisms of 
toxicity showed expected changes in the targeted parameters.  Imaging data on a validation set of 
pharmaceutical compounds suggests that the model can readily distinguish hepatotoxicants from non-
hepatotoxicants, and shows improved sensitivity over previously published human hepatocyte culture models 
while maintaining high specificity for human hepatotoxicants (low false positive rate).  The results of these 
experiments suggest that micropatterned human hepatocyte coculture combined with HCI  may be a valuable 
model for early compound screening and mechanistic studies and could contribute significantly to improved 
preclinical assessment of hepatotoxicity potential for pharmaceuticals. 
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Early safety tools and use of stem cells in toxicology 
C. McGinnis* 
F. Hoffmann - La Roche AG (Basel, CH) 
 
 
Escalating costs in pharmaceutical drug development and the high attrition rate of new drug approvals have 
driven a new paradigm in non-clinical safety evaluations. Models and technologies for determining potential 
safety liabilities are being increasingly employed at an early stage in drug development. There is also a need to 
reduce animals used in toxicology evaluations, and to incorporate more humanized models in order to predict 
for human-specific responses whenever possible. In addition, the arrival of stem cell research with its vast 
potential in producing differentiated cells enable the incorporation of specific cell models into routine toxicity 
testing. This presentation will provide an overview of early safety tools commonly employed during the lead 
optimization phase. Examples will be provided where such tools have successfully reduced the attrition rate in 
later development phases. Recent technology advances and customized automation solutions will also be 
discussed, as well as specific assays that use stem-cell - derived cell types for toxicity evaluations. 
 
 
70 
 
Recent advances of the IMI MARCAR consortium towards the identification of novel biomarkers for 
cancer risk assessment 
V. Richard* 
UCB Pharma (Braine-L'Alleud, BE) 
 
 
Current methods used in drug development result in a large number of compounds not reaching the market 
due to the late discovery of potential cancerous effects in laboratory studies. These compounds are not 
cancerous because they alter the genetic material/genes of the cell directly, i.e. genotoxic, as drugs that exhibit 
such characteristics are eliminated from consideration early in their development. They are the result of 
perturbation in other metabolic processes stimulated by the presence of the drugs such as increased cell 
division. Drugs that induce such cancers are called non-genotoxic carcinogens (NGC). The aim of the 
MARCAR project is to identify early biological indicators ("biomarkers") that can be used to predict the effects 
of NGC. At present, due to a lack of validated short-term assays, such cancer causing drugs are only identified 
following long-term experiments. The liver is the major target organ for such drug-induced tumours and the 
MARCAR project aims to advance our understanding of the availability of early markers of this carcinogenic 
risk and the design of more predictive short-term assessment tools. This will, in effect, reduce or eliminate the 
requirement for costly long-term biological testing and allow drugs to be developed with more confidence of 
success. Up and running since the beginning of 2010, the IMI MARCAR consortium gathers experts from 
academia, pharmaceutical industry and small and medium enterprises. The latest scientific developments 
within the consortium will be presented together with their implications for drug development. 
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A case for a holistic approach to prosecution of epigenetic targets 
M. Brown*, R.M. Katso 
GlaxoSmithKline (Stevenage, UK) 
 
 
The emerging area of Epigenetics offers potentially exciting new intervention opportunities across a range of 
therapeutic areas including metabolic, oncology and inflammatory pathological disorders. However, the infancy 
of the biology across the target class, and the lack of validated pharmacological tools, makes it challenging to 
delineate the mechanisms and signalling pathways that modulate these enzymes in development and patho-
physiology. The key challenge facing the field is how best to identify chemical equity to enable the therapeutic 
alignment of these transcriptional writers, readers and erasers. In this presentation we look at the recent past 
and learnings from other target classes to build a compelling case for the adoption of cellular approaches, 
which will enable screening of these effectors in their native state. This is likely to unlock currently untapped 
chemical space that will also deliver probes with the requisite cellular activity to facilitate delineation of the 
biological role of this target class. 
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Epigenetic modifications in hepatocellular carcinoma development role of S-adenosylmethionina 
M.L. Martinez Chantar* 
CIC bioGUNE (Vizcaya, ES) 
 
 
The first two steps in mammalian methionine metabolism are conversion to S-adenosylmethionine (SAMe) and 
transfer of the methyl group of SAMe to a large variety of substrates, including DNA and RNA, highlighting the 
role of this metabolite in the epigenetic process.  SAMe biosynthesis is catalyzed by methionine 
adenosyltransferase (MAT). Of the two genes (MAT1A, MAT2A) that encode MAT, MAT1A is expressed in 
adult liver. We have shown that cirrhotic patients have decreased hepatic MAT1A expression and SAMe 
biosynthesis. Although there are a large number of SAMe-dependent methyltransferases, glycine methylation 
by glycine N-methyltransferase (GNMT) to form sarcosine (N-methylglycine) is the reaction that contributes 
most to the total transmethylation flux. GNMT is expressed mainly in the liver, and is absent in hepatocellular 
carcinoma (HCC) and down-regulated in the livers of patients at risk to develop HCC. Children with mutations 
of GNMT also develop liver injury. We have shown that MAT1A knockout (MAT1A-KO) mice have chronic 
hepatic SAMe deficiency and develop steatohepatitis and HCC. Recently, we have shown that GNMT 
knockout (GNMT-KO) mice with chronic hepatic SAMe excess develop also fatty liver, fibrosis and HCC. SAMe 
regulates hepatocyte growth, death, inflammatory responses, and anti-oxidant defense. During the last years, 
we have elucidated some of the molecular mechanisms of how SAMe regulates these responses and identified 
downstream targets that contribute to the abnormal hepatic lipid metabolism and proliferation in both MAT1A-
KO and GNMT-KO mice. Our results show that SAMe levels require very fine control and both an excess or a 
defect of this molecule causes a metabolic disorder that leads to compromised hepatocytes proliferation and 
the development of fatty liver and HCC.
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EpiRoadmap: Integration of chemogenomics-based approaches for epigenetic targets 
D. Sheppard (1), M. Slater (2), A. Bergner* (2) 
(1)BioFocus (Saffron Walden, UK); (2)BioFocus (Allschwil, CH) 
 
 
BioFocus have now been generating their successful SoftFocus® libraries for over ten years. Protein classes 
including GPCR, ion channel, kinase and protease, along with protein-protein interactions have been subject to 
our novel design approaches and strategy. Often underpinning our library design and, where appropriate, our 
medicinal chemistry projects is a chemogenomic model embedded into a toolkit which can be visualised using 
a 2D Roadmap™. 
The toolkit ensures that the medicinal chemistry and biology teams have access to the gene-family sequence 
alignment, with the Roadmap providing an intuitive and comprehensive visualization platform. Sequence 
queries can be effortlessly applied with any user-specified amino acid selection, from a single residue to the 
sequence defining the entire pocket. The active site focus ensures appropriate consideration of the sites when 
selecting a template for homology modelling. This selectivity tool is useful at any stage of a drug discovery 
process from initial prediction of selectivity targets to lead optimisation SAR, with associated binding modes 
being applied to refine selectivity profiles. 
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The U.S. “Tox21 Community” and the future of toxicology testing 
J. Fostel* 
NIH (Morrisville, US) 
 
 
In 2008, the National Institute of Environmental Health Sciences/NTP entered into a Memorandum of 
Understanding with the NIH Chemical Genomics Center and the Environmental Protection Agency‘s National 
Center for Computational Toxicology on the research, development, validation, and translation of new and 
innovative in vitro and lower organism test methods that characterize key steps in toxicity pathways.  This 
collaborative effort, known informally as Tox21, was expanded in 2010 with the addition of the U.S. Food and 
Drug Administration.  A central component is the exploration of high throughput screening assays and tests 
using phylogenetically lower animal species (e.g., fish, worms), as well as high throughput whole genome 
analytical methods, to evaluate mechanisms of toxicity.  The goals of the ―Tox21 Community‖ are to investigate 
the use of these new tools to (1) prioritize substances for further in-depth toxicological evaluation, (2) identify 
mechanisms of action for further investigation, and (3) develop predictive models for in vivo biological 
response.  Success is expected to result in test methods for toxicity testing that are more mechanistically 
based and economically efficient; as a consequence, a reduction or replacement of animals in regulatory 
testing is anticipated to occur in parallel with an increased ability to evaluate the large numbers of chemicals 
that currently lack adequate toxicological evaluation.  In Phase I, ~2800 compounds were screened in 
quantitative high throughput screening (qHTS) assays at the NIH Chemical Genomics Center and 320 
compounds were screened across ~550 in vitro assays in EPA¹s ToxCast Program.  In Phase II, a Tox21 
library of >10000 compounds will be screened in qHTS assays that focus on nuclear receptors and stress 
response pathways, with a subset of ~700 compounds screened across >500 assays in ToxCast. During these 
stages, the Tox21 partners have been developing the databases and bioinformatic tools needed to mine the 
resulting data.  This presentation will summarize the coordinated approaches being taken to achieve our goals, 
the lessons learned, and expectations for the future. 
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Fibromed Ltd. A stem cell tools company with genotyped cell banks, offering functional stem-cell 
derived hepatocytes and novel matrices 
D. Hay, C. Medine*, H. Marriage, C. Reilly 
Fibromed Ltd. (Edinburgh, UK) 
 
 
Fibromed Ltd., (Fibromed) in partnership with leading academics in Edinburgh, Scotland, UK, has developed a 
new stem-cell derived hepatocyte system, hepatoinformTM, to address the worldwide shortage of renewable, 
active, non-variable hepatocytes. Our system has applications that range from: metabolite and toxicity 
screening tools, to developing ‗iPSC-generated Drug Induced Liver Injury‘ or ‗iDILITM‘ library platforms, and 
other genotype-specific liver platforms. We welcome ideas for value-add collaborations from potential partners. 
 
Fibromed will act as a tools development ‗hot-house‘, developing systems with pharmaceutical, biotechnology 
and academic partners. Our solutions will help partners across the discovery-development continuum to select 
better drug molecules, improve participant selection for clinical trials, and ultimately, improve patient drug 
treatment selection and recovery. 
 
Our hepatoinformTM system comprises of the following key assets: 
• Ethically sourced, phenotypically understood cells as starting materials. These biobanks include 
fibroblasts, induced pluripotent stem cells, and mesenchymal stem cells. We have secured partnerships to 
ensure a continuous stream of cell material. 
• Protocols and expertise to derive functionally active hepatocytes from our starting cell material. Our 
hepatocytes display many hepatic features including Cytochrome P450 activity and superior drug inducibility to 
primary human hepatocytes.  
• Patented novel synthetic polymers, screened and selected for their ability to support hepatocyte 
development, growth and sustainability. Our matrices support long-term culture for 15 days. 
 
Fibromed is keen to develop partnerships with pharma and biotech providers of screening platforms, drug 
discovery tools, and research materials. Pharma interested in a consortia approach to idiopathic library 
development, or other novel applications for our HepatoinformTM assets are welcomed at Miptec 2011. 
 


