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Poster 1

Robotic Preparation of Genomic DNA, Plasmid DNA and RNA and Subsequent Analysis on a Microfluidic Platform.  

Ronnel Cabuslay, Elaine Wong-Ho, Rajendra Singh and Seth Cohen. Caliper Life Sciences.  Hopkinton MA and Alameda CA

We have validated the use of the Zephyr Genomics Robotic Workstation for automating nucleic acid isolation using commercially available kits.   The 3 kits used for this study were from Promega Corporation and included Wizard SV 96 Genomic DNA Purification System, Wizard SV 96 Plasmid DNA Purification System and the SV 96 Total RNA Isolation System.   The resultant isolated nucleic acids prepared by the robot workstation were characterized using a microfluidic device, Caliper’s LabChip GX Separations Platform to measure the quality and concentration of each.  The nucleic acids were also used for downstream applications –PCR for the HeLa cell genomic DNA, sequencing reactions for the isolated bacterial plasmids and RT-PCR for total human RNA to validate the function of this material.    The results described in this poster confirm that the Zephyr Genomics Robotic Workstation can successfully isolate high quality nucleic acid and this material is suitable for the appropriate downstream applications.

Poster 2

Localised Surface Plasmon Resonance with colloidal gold nanoparticles: A novel approach to high throughput and sensitive label-free detection on standard laboratory equipment

Ricketts, David*; Martinez-Neira, Roberto; De Pril, Patricia ; Van Hoonacker, Anne; Englebienne Patrick.  PharmaDiagnostics NV, Research Park 310, B-1730 Zellik, Belgium
The spectrum of gold nanoparticles is sensitive to changes in refractive index at their surface. Nanoparticles sensitized with reagents (proteins, small molecules, membranes) report ligand-binding directly by absorbance change, on a plate-reader. The high throughput, sensitivity and flexibility of this technology is illustrated via: protein/enzyme-drug binding isotherms; on/off rate kinetics of ligand-antibody pairs; membrane interaction of drugs for pKa and LogD determination. We have also developed composite nanomaterials allowing rapid determination of drug redox potential.

Poster 3 

Automated Real-Time Antibody Characterization in Non-Purified Samples using Label-Free Resonant Acoustic Profiling

Helge Schnerr, Gillian Lewis and Wayne Bowen

TTP LabTech Ltd, Melbourn Science Park, Melbourn, Royston, Herts, SG8 6EE, UK

Biopharmaceuticals such as monoclonal antibodies or antibody fragments have been shown to be effective therapies for complex diseases such as cancer. Their development is complex and heavily reliant on characterising the binding kinetics and affinities of candidate antibodies. Resonant Acoustic Profiling (RAP) measures only physical binding events and is insensitive to refractive index and color changes. It enables high quality kinetic analysis and concentration measurements over a 3-log dynamic range in complex samples that may contain impurities such as organic solvents, serum or growth media.

The RAPid 4 is a flow-based analysis system which performs label-free interaction analysis in real-time. The detection of molecular interactions through acoustic technology offers a useful alternative to optical biosensors. By directly detecting the association and dissociation of molecules on the surface of a quartz crystal and the insensitivity to refractive index changes, the acoustic system enables the determination and quantification of protein interactions in buffered solutions and in complex mixtures that may contain solvents, serum, growth media or other impurities. Direct measurement in crude and complex samples simplifies experimental design, and eliminates expensive time-consuming purification of often limited material while delivering high content information.  Efficiency is further refined through automation and the elimination of analyte labelling. The collected data can also be used to accurately determine the concentration of target molecules across a broad 3-log dynamic range. 

Currently, few technologies offer life scientists the ability to detect real-time kinetic data of this quality across such a broad range of samples, sample purities and concentrations fully automated allowing them prompt decisions to be made associated with biotherapeutic pharmacology, clone selection, culture conditions and purification efficiency.

Poster 4

Automated Nanolitre Hit-Picking Using A mosquito® X1 Low Volume Pipettor

Joby Jenkins, Rob Lewis, Tristan Cope, Wayne Bowen

TTP LabTech Ltd, Melbourn Science Park, Melbourn, Hertfordshire, SG8 6EE, UK

A prerequisite for efficient primary screening is the automated selection of “hits” for confirmation and secondary profiling. Solutions exist for low density microplates, however, the 1536 well format presents significant challenges for many liquid handling systems. The mosquito® X1 offers precision sampling of any individual well in 48-, 96-, 384- or 1536-well plates. This enables researchers to quickly select small volumes of “hits” from primary screening plates and transfer them directly to the next screening stage without further dilution. mosquito® X1’s disposable pipette tips guarantee zero cross-contamination. The system’s unique positive displacement pipetting technology allows it to pipette accurately and reproducibly throughout the 25 nL - 1.2 μL range, producing CVs of <10% at 25 nL with a cycle time of around 7 seconds. The mosquito X1 can be integrated with common plate handlers for vastly increased walk-away time.

Poster 5

Rapid generation of assay-ready serial dilution plates using two stage low volume pipetting

Joby Jenkins, Rob Lewis, Tristan Cope, Wayne Bowen  TTP LabTech Ltd

Profiling the concentration-related effects of test compounds against therapeutics targets requires accurate dilution of stock solutions. In screening laboratories, compounds are routinely diluted from a single stock solution in a stepwise, serial manner across microplates using constant volumes. Recently, a two-stage method of generating serial dilutions has become popular. Stage 1 involves the preparation of multiple stock solutions differing 30-100-fold in concentration. In Stage 2 different nanolitre volumes of stocks are transferred into a second assay microplate to create the ‘assay-ready’ dose-response curve.

mosquito® is a low volume liquid handling instrument combining the advantages of a disposable tip system with those of a positive displacement pipette.  mosquito®, in conjunction with the newly developed bulk dispenser module, is fully capable of performing two-stage compound dilution in 384-well microplates using an integrated pipetting protocol. Alternatively, mosquito® can prepare the multiple stock solutions in Stage 1 for subsequent dilution by acoustic technology. We demonstrate that such procedures can set up assay plates for as many as 370 12-point, six-log, dose-response curves each hour.
Poster 6

Small Molecule and Fragment-Based Screening on the Octet Platform
David Pennington*, Charles Wartchow#, Danfeng Yao^, Jane Chen^, Huddee Ho^, Bruce Ikin^, Don Perillat, Robert Wicke^, Krista Witte^, Lian-She Zhao^

*Presenting author, # currently at Hoffman La Roche, NJ, ^ForteBio inc
The Octet RED384 Instrument uses biolayer interferometry (BLI) to measure molecular interactions and is well suited for label-free screening of small molecule fragments. It is a 16-channel robot friendly instrument that is compatible with 384- and 96-well plates, it is capable of screening thousands of compounds per day by measuring the interaction of a compound with protein target that is attached to the tips of bisensors. This instrument measures interactions directly in a microtiter plate without the use of microfluidics, and generates binding profiles, reponses, and kinetic constants that correlate with SPR including Kon, Koff and KD.
Poster 7
Bio-equivalence Following Peristaltic & Nanodroplet Cell Dispensing:

Lessons from Side-by-side Testing With Cell Lines & Human Primaries

Marc Moeremans, Malcolm Willson, Luc Bols, Kris Ver Donck & Johan Geysen

DIGILAB Cipalstraat 3, B-2440 Geel, BE & 1B Blackstone rd, Cambridgeshire, PE29 6EF UK

High Content Analysis implicates both cell based assays and automated imaging/analysis. All kind of cell types from cell lines to primary cells can be used. However, often cell supplies, especially of the primary cells, are limited necessitating the need for miniaturisation. Besides miniaturisation, there is also a never ending demand to increase throughput. Nanodroplet cell dispensing may fulfil both needs in that positioning fewer cells at a higher density at the centre of wells reduces cell culture time and at the same time avoids the necessity for imaging entire wells. Currently we are testing a cell dispensing system based on SynQUAD technology. The system can do FAST (nl or ul) volume non-contact dispensing “on the fly” of cell suspensions or reagents and is able to dispense down to 20 nl drops with positional accuracy +/- 10um. It is extremely flexible and fine tuning of parameters such as height of dispense and dispensing speed amongst others allows for delicate dispensing of fragile cells. All settings are controlled by an intuitive graphical user interface.

Poster 8
Cell Dispensing with DIGILAB’s SynQUAD dispenser and label free Imaging with MIAS 2 Imager
Malcolm Willson* and Marc Moeremans**  * DIGILAB Ltd, 1B Blackstone road, Cambridgeshire, PE29 6EF, UK ** DIGILAB, Cipalstraat 3, 2440 Geel, Belgium

Current trends in High Content Analysis require the ability to dispense a variety of cell types, of varying robustness, volume and quantity into a variety of formats including slides, plates, culture dishes or even non standard formats.

At the DIGILAB MAIA office in Geel, Belgium, we are testing a Cell dispensing system based on SynQUAD technology. The system can do FAST (nl or ul) volume non contact dispensing “on the fly” with cell suspensions or reagents from the top of the plate, is able to dispense 20nl drops with positional accuracy +/- 10uM). For fragile cells more delicate dispensing is possible with the SynQUAD and currently we are testing different cell types to determine optimum dispense conditions for each. The cells were checked for damage and subsequent growth using label free techniques with the MIAS2 Imager or MTT assays

Poster 9
Bio-equivalence Following Peristaltic & Nanodroplet Cell Dispensing: Lessons from Side-by-side Testing With Cell Lines & Human Primaries

Marc Moeremans, Malcolm Willson, Luc Bols, Kris Ver Donck & Johan Geysen

DIGILAB Cipalstraat 3, B-2440 Geel, BE & 1B Blackstone rd, Cambridgeshire, PE29 6EF UK
Image capture plate cycle time in HCA can be reduced by nanodroplet cell dispensing.  Positioning fewer cells at higher density at the centre of wells reduces culture time and avoids to image entire wells.  However, nanodroplet devices expose cells to shockwaves, shearing forces, high-speed expulsion and landing in wells.

Study of a panel of cells show that cell survival assays, growth curves and functional validation improve the dispensing protocol and cell bio-equivalence.  

Cell survival assay.  Using a trypan-blue dye exclusion after dispensing, cell survival was shown high and comparable in both methods for most cells (U937, CHO, hybridoma, HeLa, primary keratinocytes); survival of a hybridoma known to be fragile was also lower in nanodroplet dispensing.  Optimization of the dispensing protocol was required.  Lowering the speed of dispensing and/or the distance from orifice to plate bottom both were effective approaches (U937).  

Cell growth curve.  Imaging revealed that adherent cell types in microliter droplet cultures adhere to the plate bottom in droplets of 3 uL.  Speed of dispensing affected morphology of some cell cultures (HeLa).  Cell growth in droplets was observed, but filling wells after cell adhesion is preferable for optimal growth.  Monitoring of growth curves by imaging or mitochondrial assay showed discrete differences in growth curves between manual/peristaltic and nanodroplet dispensing (U937).  

Functional validation.  Confluence- and calcium-induced differentiation in keratinocytes were monitored using transglutaminase-1 (TG1) protein.  Cell differentiation was comparable as shown for TG1 in in situ-ELISA and microscopy imaging.  Retinoic acid and modulators of retinoic acid catabolism produced identical IC50s.  Cell number required, total assay time and assay consumables cost were reduced by 90, 30 and 75% respectively in the nanodroplet assay. 

The results show nanodroplet dispensing to be a cost-saving technology, applicable to a wide variety of cell types for screening, including human primaries.  However, careful validation of cell survival, cell growth and cell function after nanodroplet dispensing is required.  Freedom to flexibly adapt dispenser protocols enhanced successful outcome of dispensing applications

Poster 10

Tag-lite™ the new HTRF solutions for cell surface receptors study and screening. Application to GPCR dimerization and highly selective ligand binding assays.

Eric Trinquet, Thomas Roux, Thierry Durroux**, Laetitia Comps-Agrar**, Jean Philippe Pin**, Bing Xie*, Jean-Luc Tardieu, Cisbio Bioassays, Bagnols-sur-Cèze, France *Cisbio US, Bedford, MA, USA ** IGF, Montpellier, France

Cisbio introduces Tag-lite, a new technological concepts for the investigation of cell surface receptors. Based on the combination of SNAP-tag™ and HTRF® technologies, this new platform can applies for a comprehensive investigation of receptor mechanistic.

The receptor of interest is fused in its N-terminus to SNAP-tag (20 kDa) and expressed at the cell surface. We describe in this poster applications to G-protein-coupled receptor (GPCR), and development of cell-based assays with the new proprietary fluorescent SNAP-tag substrates. This new technology is streamlined for both highly selective ligand binding and receptor dimerization assays.

This rapid and non-radioactive platform will meet needs for a comprehensive and specific investigation of cell-surface-targets, and preserves the functionality of the receptor and the intracellular signaling pathway.

The poster describes the simultaneous dynamic localization of both GPCRs hetero- and homodimers at the cell membrane surface. Based on this new platform, ligand binding assays were also optimized, results are presented using COS7 cells expressing the vasopressin V1A receptor. 

Poster 11
Analysis of Deubiquitinating Enzymes using Ubiquitin-Based Substrates and Inhibitors

David Wilson, David Proia, Kal Lapan, Dahia Gong, Shannon Fishman, Frances Dowling and Francesco Melandri.
Caltag-MedSystems Ltd Whiteleaf Business Centre 11, Little Balmer , Buckingham  MK18 1TF 

Ubiquitination is a reversible process, and the removal of ubiquitin (Ub) from modified proteins is mediated by deubuiquitinating enzymes (DUBs). DUBs maintain optimal levels of cellular Ub by recycling Ub attached to inappropriate targets, removing and dis-assembling poly-Ub chains, and preprocessing proteins degraded by the proteosome. Thus, these enzymes play important roles in various cellular processes and many are implicated in human diseases.

Poster 12
Epic® Antibody Neutralization Cell-Based Assay 

L.Gedge*, Klaus Schwamborn**, Johan Turkstra**, V. Eckelt* b *Corning SAS, 7 bis Avenue de Valvins, F-77211 Avon Cedex;  ** Pepscan Therapeutics B.V, Zuidersluisweg 2, 8243 RC Lelystad, The Netherlands 

The Epic® System enables high throughput, label free detection in both cell-based and biochemical assays.  The Epic® System consists of an SBS-standard 384-well microplate with integrated optical biosensors and a high-throughput screening compatible microplate reader that can be operated as a standalone device for assay development or integrated with other HTS equipment.

Cell signaling is an integrated process and cross-talk between pathways is a common phenomenon.  The Epic® system gives an insight into the integrated effects of a compound as the quantitative downstream signal results from cell morphology changes and mass redistribution of proteins in the cell.  

The ability of the Epic® system to detect endogenous receptor signaling means that assays can be carried out with genetically unmodified cells.  This obviates the need to generate stable cell lines over-expressing the receptor of interest.  

This poster shows the development of an Epic® assay to screen for hormone neutralizing antibodies.  Stimulation of endogenous parathyroid hormone receptor expressed in UMR-106 cells is demonstrated in the presence of PTHrP (Parathyroid hormone related peptide) and this effect could be neutralized by a positive control antibody.  The developed assay was then used to rank potency of five antibodies.  The rank order of these antibodies was consistent with expectations.  

Poster 13
Use of Epic® For Suspension Cell Assays

Lucinda Gedge, Ph.D; Volker Eckelt, Ph.D Corning SAS 7 bis Avenue de Valvins F-77211 Avon Cedex

The Epic® System enables high throughput, label free detection in both cell-based and biochemical assays.  The Epic® System consists of an SBS-standard 384-well microplate with integrated optical biosensors and a high-throughput screening compatible microplate reader that can be operated as a standalone device for assay development or integrated with other HTS equipment.

Cell signaling is an integrated process and cross-talk between pathways is a common phenomenon.  The Epic® system gives an insight into the integrated effects of a compound as the quantitative downstream signal results from cell morphology changes and mass redistribution of proteins in the cell.  

The ability of the Epic® system to detect endogenous receptor signaling means that assays can be carried out with genetically unmodified cells.  This obviates the need to generate stable cell lines over-expressing the receptor of interest.  

This poster shows the development of an Epic® assay using suspension cell lines, Jurkat (human lymphocyte) and THP-1 (human monocytes).  Protocol optimization and stimulation with standard agonists will be described.  

Poster 14
Label-Free Biochemical assay:  Low pI Protein Immobilization Stategy:

Steven van Zutphen PhD, Sophie Deshayes, Nicolas Andre PhD Corning SAS  7 bis Avenue de Valvins  F-77211 Avon Cedex

The Corning® Epic® System is a high-throughput screening (HTS) label-free platform that allows for the observation of direct bio-molecular interactions in a biochemical binding assay and pharmacologically more relevant cellular response to drug in a cell-based assay. It consists of a disposable standard 384-well microplate compliant with the ANSI/SBSmicroplate standard, with resonant waveguide optical biosensors integrated into each well and an HTS-compatible optical reader. It eliminates issues with detection typically associated with use of labels, such as background fluorescent interference, while providing access to new biochemical and pharmacological information for drug discovery.

Epic biochemical assays are performed on amine-coupling surfaces (Cat. No. 5041 and 5046xx1). Low pI (isoelectric point) proteins are particularly difficult to immobilize on amine-coupling based surfaces, therefore, for proteins with a pI below 5, it is difficult to obtain high levels of immobilization using standard protocols. We developed a method to increase the immobilization level of low pI proteins via cationization. To illustrate this method, two different low pI proteins were investigated: trypsin inhibitor (from Glycine max, 21.5 kDa, pI 4.6) and pepsin A (hog stomach, 41.3 kDa, pI 4.0).

This poster illustrates that protein cationization can be used to study low pI proteins in an Epic biochemical assay. Modification of the protein enables immobilization onto usual surfaces using regular protocols whilst protein binding ability is preserved. This method offers an alternative approach to investigate difficult protein targets having low pI values for label-free biochemical binding assays.

Poster 15
LABEL-FREE CELL-BASED ON-LINE MONITORING OF CELLS IN THE FOCUS OF PHARMACOLOGICAL IN VITRO STUDIES

Stefanie Ortinau, Sabine Drechsler, Axel Kob, Marcus Wego and Ralf Ehret *Bionas GmbH, Friedrich-Barnewitz-Str. 3, D-18119 Rostock Germany 

The Bionas® 2500 analyzing system provides a non-invasive, multi-parametric and label-free monitoring of cellular metabolic parameters like extracellular acidification and oxygen consumption as well as cell impedance/adhesion. 

The method integrates the investigation of the dynamic cell behaviour influenced by test compounds, including cytotoxic and dose-dependent effects in addition to regeneration effects after treatment and removal of test compounds. By generating profiles of bioenergetics and cell morphology, the system monitors the action of substances in the area of toxicology, drug discovery and oncology, respectively. In the focus of quality management procedures, the standardization and optimization of cell culturing and media composition is another feature. In addition, these measurements can be performed under hypoxic conditions.

Adherent cells are placed on the sensor chip and supplied with medium or compound in a perfusion system. The requirements for the measurement of suspension cells are very much the same as for adherent cells with only some differences in the preparation. For using cells that do not attach to the chip surface, a biocompatible, low-buffering matrix that permits movement of fluids but prevents immobilized cells from floating, is required. 

The evaluation of effects of pharmaceuticals and compounds are investigated on a cellular level by monitoring the metabolic status of the cell. Changes of acidification activity and mitochondrial respiration caused by test substances are hints for effects on cellular physiology and presumably the cytotoxic property of the substance used. From these observations one can deduce the targeted metabolic functions. In addition, the change of cell impedance/adhesion provides immediate information about the onset of cytotoxicity after treatment.

Taken together, the Bionas® 2500 analyzing system presents a beneficial technology for the analysis of multi-parametric monitoring of cellular processes. 

Poster 16
i-doT –low cost nanoliter handling in MWPs (reformating, array printing, cherry picking, …)

Tobias Brode, Andreas Traube –Department for Production and Process Automation, Institute for Manufacturing Engineering and Automation

One of the basic steps in the field of bioprocess engineering is the handling of liquids.The processing of mediums as well as the cleaning of the dosing system is an enormous time, cost and quality factor for conventional dosing systems. The Fraunhofer Institute for Manufacturing Engineering and Automation (IPA) developed a method that avoids this extensive process. This method allows af ast, cost effective and flexible accomplishment due to a compact device, which achieves the majority of the pipetting steps fully automated.

Poster 17
Label-Free 7,000 Fragment Screening Using the Corning® Epic® System

Nicolas Andre1, Oliver Esser2, Christian Bergsdorf2, Johannes Ottl2, Volker Eckelt1

1Corning SAS, France  2Novartis NIBR, Basel, CH Corning SAS 7 bis Avenue de Valvins F-77211 Avon Cedex

The Corning® Epic® System is a high-throughput screening (HTS) label-free platform that allows for the observation of direct bio-molecular interactions in a biochemical binding assay and pharmacologically more relevant cellular response to drug in a cell-based assay. It consists of a disposable standard 384-well microplate compliant with the ANSI/SBS microplate standard, with resonant waveguide optical biosensors integrated into each well and an HTS-compatible optical reader. It eliminates issues with detection typically associated with use of labels, such as background fluorescent interference, while providing access to new biochemical and pharmacological information for drug discovery.

Fragment-based drug discovery (FBDD) is a recent approach that uses a structurally defined fragment library in conjunction with chemical structure information to screen new potential drugs. FBDD has the advantage of covering a large chemical diversity with a fewer number of compounds. “Fragments” represent low molecular weight compounds suitable for screening at high concentration. Conventional biophysical techniques used for fragment screening, including NMR, X-ray crystallography, SPR or mass spectroscopy, face dramatic limitations, such as protein consumption, the need for amino acid labeling, availability of crystals and solved 3D structures, and throughput. Most of these issues are not encountered when using the Epic system. In the present study, we performed a successful fragment based screen on the well-characterized enzyme bovine carbonic anhydrase II (bCAII) (~30 kDa) with the Epic system. We screened seven thousand compounds with an average molecular weight of 230 Da (Novartis, Basel, CH) at a final concentration of 520 μM. 

The Epic® system enables high throughput label-free direct biochemical assay for small molecule binding to an immobilized target without the need for labels. The results of this 7,000 fragment screen demonstrate successfully high assay robustness (average Z' of 0.7). The hit rate determined under the present conditions is in agreement with the expected hit rate for this particular library (6%hit rate). Combining high sensitivity and throughput, the Epic system is a reliable tool for use in the HTS fragment-based drug discovery process.

Poster 18
GPCR mediated signalling analysis via label free Corning Epic® System cellular platform and comparison to conventional GPCR assays. 

Stéphane Parent1, Alice Gao2, Kathleen Krebs2, Todd Upton2, Janet Park1, Sandra Flores1, Vincent Dupriez1, Alan Fisher1 & Greg Cosentino1  1 PerkinElmer, Inc.   2Corning Life Sciences

GPCRs are among the most studied class of receptors with over 40% of current drugs being GPCR modulators and representing 20% of targets within the screening industry. Cell lines stably over-expressing G-protein coupled receptors (GPCRs) have been at the cornerstone of drug discovery searching for new GPCR modulators during recent decades. These recombinant GPCR cell lines have been used in many different assays formats including radioligand direct binding assays, calcium signalling assays using calcium dyes or photoproteins like aequorin (Gq-coupled), and end-point cAMP second messenger (Gs and Gi-coupled). For non-Gq-coupled receptors, the plethoric G alpha16 protein has also been extensively used to redirect signalling towards calcium production. Although sometimes criticized for their non-natural environment, one is forced to recognize that a large amount of data have been gathered using these recombinant cellular models. 

Recently label-free technologies have emerged as powerful platforms to understand the mechanisms of receptor signaling via an overall modification of the cell. This work demonstrates that by applying new label-free technology to existing recombinant cell lines, it is easy to generate new data and correlate this to classical data generating a broader and more dynamic view of the complex nature of GPCR signalling within cellular models.

We show here that GPCR expressing cell lines elicit similar pharmacology to  traditional labeled platforms (e.g. calcium flux or cAMP read-outs). 

Poster 19
Multiplexed Array Printing

Dr Daniel Hall 

Multiplexed Array Printing (MAP) is a new inkjet technology that overcomes the main limitations of inkjet for bio-tech applications. MAP uses a single common actuator to fire drops from multiple chambers simultaneously. This allows parallel spotting of most liquids, e.g. DNA, proteins, nanoparticles, cells, etc.
and any size of spot from 20 microns to 1mm. MAP is an inherently robust and reliable technology which should be able to supersede spotting pins in many microarray applications.

