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13:00

▶

Welcome reception

13:30 – 13:50

▶

Welcome and introduction
Niels Fertig, Nanion Technologies

Session 1: SURFE²R (chair: Maria Barthmes)
13:50 – 14:00

▶

Transporter Assays using Nanion’s SURFE²R technology
Andre Bazzone, Nanion Technologies

14:00 – 14:20

▶

Pharmacological characterization of an amino acid transporter and his
bacterial homologue – a case study using the Surfe2r technology
Carolin Gerbeth, Sanofi, Frankfurt

14:20 – 14:40

▶

Variations on the coupling theme in secondary active transport
Gregor Madej, University of Regensburg

14:40 – 15:50

▶

Live Demonstrations

15:50 – 16:20

▶

Refreshment Break & Poster Presentations
Session 2 CardioExcyte 96/ Impedance / Cardiomyocytes
(chair: Elena Dragicevic)

16:20 – 16:50

▶

CardioExcyte 96 – Toxicity Screening on cardiomyocytes and more
Marijn Vlaming, Ncardia Leiden

16:50 – 17:10

▶

Engineered Heart Tissues as a Drug Screening Platform
Arne Hansen, UKT Hamburg

17:10 – 17:30

▶

Optogenetic stimulation enables automated cardiotoxicity screening
Tobias Brügmann, University of Bonn

17:30 – 17:50

▶

Impedance-Based Monitoring of Cell-Based Assays: The Power of MultiFrequency Recordings
Joachim Wegener, University of Regensburg

17:50 – 18:20

▶

Refreshment Break and Poster Presentations

18:20 – 18:40

▶

In vitro Investigations of Adjuvant Chemotherapy for Prevention of Breast
Cancer Tumor Recurrence
Oliver Reinhardt, MPI of Experimental Medicine Goettingen

18:40 – 19:00

▶

Contextual relevance of iPSC-derived models using non invasive
and label-free systems
Sabine Lange, Cellular Dynamics

19:00

▶

Dinner
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Wednesday October 25

Thursday October 26

Agenda

Session 3: Automated Patch Clamp (chair: Andrea Brüggemann)
09:00 – 09:10

▶

Welcome and Instroduction
Andrea Brüggemann

09:10 – 09:30

▶

The CiPA initiative - origin, idea, status, issues, and impact
on drug development
Herbert Himmel, Bayer Wuppertal

09:30 – 09:50

▶

Multifocal atrial and ventricular premature contractions with an increased
risk of dilated cardiomyopathy caused by a Nav1.5 gain-of-function
mutation
Kristine Callø, University of Copenhagen

09:50 – 10:10

▶

Refreshment Break & Poster Presentations

10:10 – 10:30

▶

Exploitation of the SyncroPatch 384PE for bespoke and routine ion
channel profiling
Verity Talbot, AstraZeneca, UK

10:30 – 10:50

▶

SyncroPatch PE384 - a Platform to Enable Lead Optimization
of NaV1.9 Modulators for Pain
Aaron Gerlach, Icagen & Nina Brinkwirth, Nanion Technologies

10:50 – 11:10

▶

Development of ion channel cell lines and assays for SyncroPatch 384PE
David Dalrymple, SB Drug Discovery

11:10 – 11:30

▶

Revving up the (Patch) Engine: Newest features for a smooth ride
Claudia Haarmann, Nanion Technologies

11:30 – 11:50

▶

Refreshment Break & Poster Presentations
Session 4 Academic Applications (chair: Conrad Weichbrodt)

11:50 – 12:10

▶

Erythrocytes - Just Membrane Models or Real Cells
Lars Kästner, Saarland University

12:10 – 12:30

▶

Single channel measurements of purified K+ channels
in planar lipid bilayers
Dan Klærke, University of Copenhagen

12:30 – 12:50

▶

Limits to Single Molecule Detection with Nanopores
John Kasianowicz, National Institute of Standards and Technology, USA

12:50 – 13:10

▶

Summary
Andrea Brüggemann

13:10 – 13:40

▶

Lunch & Poster Presentation

13:40

▶

Live Demonstrations
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SyncroPatch 394/768PE: HTS Planar Patch Clamp
Demo #1

▶

Meet the SyncroPatch Team:

Claudia Haarmann

lka Rinke-Weiss

Markus Rapedius

Nina Brinkwirth

Tom Götze
The SyncroPatch 384/768PE is a high quality (giga-seal) automated
patch clamp system. With up to 20.000 data points per day (384PE) and 40.000
data points per day (768PE) it has the potential to bridge the gap between
primary and secondary ion channel drug screening.

SURFE2R 96SE & SURF2R N1
SSM-based Electrophysiology, Transporter and Ion Channel Assays
Demo #2

▶

Meet the SURFE2R Team

Maria Barthmes

Andre Bazzone

The SURFE²R systems employ SSM-based electrophysiology to resolve
small currents of transporters and pumps, The SURFE²R N1 was designed for
basic research and universities. The SURFE²R 96SE is able to measure 96
sensors in a fully parallel mode for a higher throughput.

Orbit Mini & Orbit 16: Bilayer Recordings
Demo #3

▶ Meet the colleagues from Ionera and our Product Manager

Conrad Weichbrodt

The Orbit mini is a miniaturized bilayer workstation enabling the recording of four
artificial lipid bilayers simultaneously. With the Orbit 16, bilayers are formed
automatically and 16 bilayers can be measured in parallel.
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Live Demonstrations:

Live Demonstrations:
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Port-a-Patch: Patch Clamp and Bilayer Recordings
Demo #4

▶ Meet our Product Manager

Patrick Mumm

The Port-a-Patch is a miniaturized patch clamp system supporting giga-seal
recordings from one cell at a time.

Patchliner: Planar Patch Clamp Assays
Demo #5

▶ Meet our Patchliner Team

Nadine Becker

Ali Obergrussberger

Christian Grad

The Patchliner is a fully automated planar patch clamp instrument recording
from up to 8 cells simultaneously. With its vast experimental freedom and
gigaseal data quality, the Patchliner is one of the most versatile patch clamp
instruments on the market.

CardioExcyte 96:
Label-free Impedance and Extracellular Field Recordings
Demo #6

▶ Meet our CardioExcyte 96 Team

Elena Dragicevic

Ulrich Thomas

Krisztina Juhasz

The CardioExcyte 96 is a hybrid system recording both contractility and
electrophysiology of intact cardiomyocyte networks. In addition, the base
impedance is continuously and automatically monitored as a measure of
acute and chronic cell activity. The CardioExcyte 96 is a fully automated
device, recording from 96 wells at a time.
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13:50 – 14:00

▶

Transporter Assays using Nanion’s SURFE²R technology
Andre Bazzone, Nanion Technologie

The SURFE2R technology was designed for the measurements of electrogenic transporters, pumps and ligand gated
channels. The principle behind is solid supported membrane- (SSM-) based electrophysiology. It differs from conventional
electrophysiology like patch-clamp or bilayer recordings. Instead of detecting steady-state transport, it uses the capacitive
coupling between the SSM and the membrane containing the transporter of interest to measure charge translocation.
Key to high throughput and reliable, high quality data is a fast solution exchange which can be repeated using different
activators and conditions on the same sample up to one hundred times.

14:00 – 14:20

▶

Pharmacological characterization of an amino acid transporter and his
bacterial homologue – a case study using the Surfe2r technology
Carolin Gerbeth, Sanofi, Frankfurt

Ion channels and membrane transporters are involved in multiple (patho)physiological processes and are recognized as
a growing therapeutic target class. Analysis of these proteins is challenging because of the limited availability of proper
assays for efficient compound screening.
The IDD in vitro biology department in Frankfurt has a long tradition of transporter drug discovery. We apply a
comprehensive repertory to identify new small molecules to modulate transporter function, resulting in several successful
applications in lead optimization.
For a Na+-dependent amino-acid transporter, a recent target of Sanofi, no direct assays for pharmacological
characterization were available. This target is important in two indications relevant for Sanofi and a screening cascade for
identification of small molecule inhibitors was established. The Sanofi compound library was screened with a fluorescencebased membrane potential assay and actives were validated with a MS-based substrate flux assay. To validate the hits
an electrophysiological assay was required. We evaluated the Surfe2rTM workstation, as a solid supported membrane
(SSM) based electrophysiological technique, to assess transporter activity. We established an assay for automated direct
recording of transporter mediated currents and successfully integrated the Surfe2r technology into the screening tree for
hit validation.

14:20 – 14:40

▶

Variations on the coupling theme in secondary active transport
Gregor Madej, University of Regensburg

MG. Madej, K. Kossmann and C. Ziegler
University of Regensburg, Institute of Biophysics and Physical Biochemistry, Regensburg, Germany
Numerous physiological processes, i.e. cellular uptake of glucose or hyperosmotic stress response, require specialized
proteins that utilize electrochemical membrane potential as an energy source for substrate transport across the cellular
membranes. One fundamentally important problem for understanding the mechanism of such secondary active transport
is the relationship between binding of the cargo and the coupling ion. Typical of many secondary active transporters is
their selectivity for the coupling ion. In the symporter BetP from Corynebacterium glutamicum, which is a highly effective
osmoregulated uptake system for glycine betaine, transport is coupled to the symport of two Na+ ions. Mutations, which
affect residues in the Na1 site, were designed to alter its ion specificity. Here a variant BetP has been generated that
couples the charge translocation also with K+. For the unrelated sugar/H+ symporter of the major facilitator superfamily
(MFS), it has been shown that the affinity for the coupling ion changes during the transport cycle. In lactose permease
from E. coli (LacY), the poster child of the MFS, sidechains have been identified modulating the pKa of the sugar-binding.
However, these positions are not in direct contact to the sugar- or the H+-binding site, and are not conserved in distant
MFS sugar transporters; therefore, mechanistic conclusions are difficult to draw. Here we designed mutations near the H+binding site in a glucose/H+ symporter GlcP of Staphylococcus epidermidis to alter the affinity for H+. We show
experimental results verifying that polarity modification in the vicinity of the H+-binding site results in pKa modulation of the
sugar-induced charge transfer.
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Thomas Licher1, Antje Pommereau1, Rivana Stath1, Silke Sauerborn1, Christian Engel2, Gerhard Hessler2, Carolin Gerbeth
Sanofi, 1In vitro Biology, 2SDI, IDD Frankfurt; Thomas.licher@sanofi.com

Abstracts Oral Presentations Wednesday:

16:20 – 16:50

▶

CardioExcyte 96 – Toxicity Screening on cardiomyocytes and more
Marijn Vlaming, Ncardia Leiden

16:50 – 17:10

▶

Engineered Heart Tissues As a Drug Screening Platform
Arne Hansen, UKT Hamburg

Arne Hansen, MD, University Medical Center Hamburg-Eppendorf, Hamburg, Germany
The presentation will focus on Engineered Heart Tissue technology (EHT). EHTs are three-dimensional, force-generating
cardiac tissues in 24 well-format which are generated from single cell suspensions of human induced pluripotent stem
cell-derived cardiomyocytes. EHTs are developed between flexible silicone posts under auxotonic stretch. Automated
test platforms will be introduced to analyze physiological parameter like contractile force and calcium transients under
standardized conditions based on video-optical recording. Specific aspects related to metabolic maturation, analysis
of inotropic and proarrhythmic compounds will be addressed.

Abstracts

17:10 – 17:30

▶

Optogenetic stimulation enables automated cardiotoxicity screening
Tobias Brügmann, University of Bonn

Tobias Bruegmann, Institute of Physiology I, Medical Faculty, University of Bonn, Germany
Field potential (FP) recording from cardiomyocytes is in principle well-suited for cardiotoxicity screening in preclinical
drug development. However, it is currently limited to spontaneous beating of the cardiomyocytes and requires manual
analysis.
Herein, we present a new approach enabling frequency-dependent analysis of drug effects on FP recorded from
human induced pluripotent stem cell-derived cardiomyocytes expressing the light-gated cation channel
Channelrhodopsin-2 after virus transduction or transient mRNA transfection. For optical stimulation, we developed a LED
lid for the 96-well CardioExcyte 96 system (Nanion Technologies) enabling pacing at the physiologically relevant heart
rates and reliable FP recording. Analyzing FP prolongation, FP shortening and slowing of the FP downstroke component
as well as generation of afterdepolarisations, we were able to detected rate-dependent effects of drugs on Na+, Ca2+
and K+ channel function. Importantly, we were also able to demonstrate that the recording and analysis can be fully
automated and the technology is readily available using commercially available products only.

17:30 – 17:50

▶

Impedance-Based Monitoring of Cell-Based Assays: The Power of MultiFrequency Recordings
Joachim Wegener, University of Regensburg

Joachim Wegener; Institut für Analytische Chemie, Chemo- & Biosensorik, Universität Regensburg (G); Fraunhofer EMFT,
München (G)
Cell-based assays are a major experimental tool in drug development, fundamental biomedical research and also in
judging environmental hazards. Besides having an appropriate cell culture model (e.g. cell line, primary culture, stem
cells) for the problem under study, it is equally important to have sensitive tools capable of monitoring the cells during
the experiment and reporting on the biological response. Within the last decades label-free physical approaches
beyond light microscopy haven proven their usefulness and demonstrated unique advantages as they usually operate
in a non-invasive, integrative manner and provide an unbiased, time-resolved perspective on the cells. Among these,
impedance-based approaches belong to the key technologies.
In impedance-based cellular assays adherent cells are grown on film electrodes - most
often made from gold. Readings of the electrode impedance report either on changes
in electrode coverage (e.g. during attachment or proliferation) or on morphological
changes of the cells along the experiment. Based on these two fundamental sensitivities
many different assays have been designed capable of probing, for instance, acute
cytotoxicity, cell proliferation, cell differentiation, chemotaxis or signal transduction, to
name just a few. The key to realize such a diverse list of applications based on rather
generic bioanalytical readouts like electrode coverage and cell shape is (i) electrode
design and (ii) the AC frequency that is used for impedance readings.
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18:20 – 18:40

▶

In vitro Investigations of Adjuvant Chemotherapy for Prevention of Breast
Cancer Tumor Recurrence
Oliver Reinhardt, MPI of Experimental Medicine Goettingen

Breast cancer is the most common cancer among women. Once identified and tumor excised, the risk of local breast
cancer recurrence (or return of cancer within the breast) depends on tumor characteristics. Adjuvant therapies are used
to ensure that remaining microscopic disease will be eradicated, and to help extend survival time of the patients.
A standard clinical regimens is a combination of cyclophosphamide, adriamycin (doxorubicin) and 5-fluorouracil (CAF)
that is administered for four months. Despite the initially successful multimodal therapy, tumor recurrence remains a major
cause of mortality in breast cancer patients [1]. Hence, better treatment options are necessary. In this study, responses
from murine H8N8 and H8N8 T3.2 cells were investigated via two different assays: via image-based live-cell analysis and
an impedance-based cell monitoring system. The H8N8 cells are an immortal mammary carcinoma cell line with tumor
stem cell properties, and the H8N8 T3.2 cells are a recurrent tumor variant. H8N8 T3.2 cells were established from a solid
breast tumor that received the CAF clinical regimen in vivo. For further in vitro tumor recurrence nvestigation, H8N8 T3.2
cells were treated with CAF for a second time (C: 0.156 μg/ml up to 20 μg/ml , D: 0.008 μg/ml up to 1μg/ml and F: 0.156
μg/ml up to 20 μg/ml). The impedance-based measurement allowed monitoring of cell viability over a time period of 500h
with a 1ms time resolution, under in vitro physiological conditions. Intrinsic (dose-dependent) effects of the standard clinical
treatment regimen CAF could be identified. Furthermore, a dose- and reatment cycledependent regrowth of tumor cells
was observed. Results from image-based live-cell analysis system will be presented side by side. Time- and concentrationdependent kinetics of cell proliferation during recurrence-phase will be presented. In summary, long-term high resolution
impedance proliferation curves provide amenable insights into dynamics of cell proliferation, for in vitro investigations of
adjuvant chemotherapy. 1. Mitra A et al: EMT, Oncotarget 2015, 6 (13)

18:40 – 19:00

▶

Contextual relevance of iPSC-derived models using non invasive
and label-free systems
Sabine Lange, Cellular Dynamics

Current preclinical models to test for adverse effects or toxicity often lack predictability. Induced pluripotent stem cell
(iPSC) technology can provide access to previously unattainable human cell types and can help overcome this hurdle by
providing more physiologically relevant cell models.
Since this technology allows access to healthy and diseased tissues of interest, iPSC-derived cells are increasingly utilized
in drug discovery, safety assessment of pharmaceutical compounds, and studies of disease mechanisms. In this overview
we will describe examples on how iPSC-derived neurons can be used in conjunction with in Multi-Electrode Arrays to create
noninvasive human neuronal test systems to identify CNS liability and support preclinical toxicity programs or to study
diseases in a dish. In addition iPSC-derived cells like cardiomyocytes, hepatocytes and endothelial cells can be utilized in
impedance based systems like the CardioExcyte 96 to understand pathophysiological pathways in diseases or to study
drug-induced structural and functional toxicity.
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Abstracts

Oliver Reinhardt4, Krisztina Juhasz2,3, Corina Bot1, Sonja Stoelzle-Feix2, Frauke Alves4,5, Niels Fertig2
1Nanion Technologies Inc., 1 Naylon Place, Livingston, NJ, 07039, USA, 2Nanion Technologies, Ganghoferstr. 70a, 80339
Munich, Germany, 3Institute for Nanoelectronics, Technische Universität München, Germany, 4Translational Molecular
Imaging Group, MPI of Experimental Medicine, 37075 Goettingen, Germany, 5Clinic of Hematology and Medical
Oncology, University Medical Center Goettingen, 37075 Goettingen, Germany

Abstracts Oral Presentations Thursday:

09:10 – 09:30

▶

The CiPA initiative - origin, idea, status, issues, and impact on
drug development
Herbert Himmel, Bayer Wuppertal

09:30 – 09:50

▶

Multifocal atrial and ventricular premature contractions with an increased
risk of dilated cardiomyopathy caused by a Nav1.5 gain-of-function
mutation
Kristine Callø, University of Copenhagen

We identified a family with complex atrial and ventricular arrhythmias and dilated cardiomyopathy. Genetic screening
of the SCN5A gene revealed a missense mutation resulting in a glycine to aspartate substitution at position 213 (G213D)
in the linker between segment 3 and 4 in domain 1 of the Nav1.5 protein. Electrophysiological studies of wild type (WT)
hNav1.5 and hNav1.5_G213D expressed in CHO-K cells revealed a gain-of-function phenotype. Flecainide and
amiodarone markedly reduced premature atrial and ventricular contractions in four patients.

10:10 – 10:30

▶

Abstracts

Exploitation of the SyncroPatch 384PE for bespoke and routine ion
channel profiling
Verity Talbot, AstraZeneca, UK

Verity Talbot; Discovery Sciences, AstraZeneca, Cambridge
AstraZeneca has recently invested in the Nanion SyncroPatch 384PE system to deliver cutting-edge physiological ion
channel data to discovery, safety and development teams. The diversity of this platform has enabled us to exploit a
variety of ion channels, delving deeper into the mechanistic biology of hERG and related cardiac channels along with
therapeutic ion channels such as the TRP family.
Automated patch clamp screens can generate huge quantities of highly valuable information for drug research
programs, the key is having the ability to exploit it. For safety pharmacology, we have implemented the Nanion
SyncroPatch 384PE electrophysiology platform in standard 384-well plate format, to deliver higher throughput
measurements for hERG and other key cardiac ion channels at dramatically reduced consumable costs and experiment
time, whilst capturing full channel response kinetics. Together with Genedata an APC (automated patch clamp)
package has been developed to automatically detect “slow onset” blockers, deriving an “AT50” value for the
concentration that produces the largest effect. An AT50 value that is greater than a pre-determined threshold flags
those compounds where potency against the key cardiac channels has been potentially under-estimated due to their
slow onset eg. dofetilide, E-4031 and terfenadine. Combining this new capability with the investment in a next generation
electrophysiology platform, facilitates further in-depth characterization and insight into the mode of action of
compound effects on the key cardiac ion channels, enabling us to develop more predictive screens for both efficacy
and safety targets.
Characterisation of lead compounds is crucial for project progression and its ultimate success. Methods were developed
using the SyncroPatch 384PE to provide a more in-depth characterisation of high priority compounds against the TRPC
channel family. We were able to determine IC50 values by applying a pre-incubation technique or addition upon OAG
plateau to make comparisons with existing FLIPR data and also assess onset kinetics and washout. Other agonists are
known to activate TRPC channels via alternative mechanisms to OAG, exploration of this can help tease apart the
mechanism of action of lead compounds acting at this channel. The ability to perform pharmacological interaction
studies with novel TRPC inhibitors and well known tool compounds such as 2-APB and ML-9 allows the determination of
the site of interaction for AZ compounds, whether at the same or different site, this further enhances the overall data
package we provide to project teams.
Comprehensive in vitro Proarrhythmia Assay (CiPA) has the objective to engineer, early in the drug discovery and
development process, assays allowing the evaluation of the proarrhythmic risk of compounds. Using the Syncropatch
384PE, we were able to determine potency values for the phase 1 CiPA compounds using both CiPA-complaint
protocols and our in house protocols for comparison.
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10:30 – 10:50

▶

SyncroPatch PE384 - a Platform to Enable Lead Optimization
of NaV1.9 Modulators for Pain
Aaron Gerlach, Icagen & Nina Brinkwirth, Nanion Technologies

Development of a high throughput electrophysiology assays using recombinant Nav1.9 cell line

10:50 – 11:10

▶

Development of ion channel cell lines and assays for SyncroPatch
David Dalrymple, SB Drug Discovery

SB Drug Discovery will provide examples of how it utilises SyncroPatch in ion channel cell line development

11:10 – 11:30

▶

Revving up the (Patch) Engine: Newest features for a smooth ride
Claudia Haarmann, Nanion Technologies

The fantastic software of the SyncroPatch 384PE has been always a key characteristic of this instrument. But there is always
place for improvement. We took the time to implement as many feature requests from our customers as possible. Within
this presentation, we will give you a summary of the major new features.

11:50 – 12:10

▶

Erythrocytes - Just Membrane Models or Real Cells
Lars Kästner, Saarland University

Red blood cells (erythrocytes) have been among the first cell types investigated by patch-clamp1. The biggest
experimental challenge is to perform a gigaseal with a cell that is designed to pass small capillaries. Nevertheless,
numerous ion channels have been reported to be abundant in red blood cells, whereas some discrepancy between
functional recordings and molecular biology appeared2. Just within the recent years it became evident, that ion channels
are major players in the red blood cell signalling in health (e.g., maturation, volume adaptations) and disease (e.g., vasoocclusive crisis in sickle cell disease). Here I’ll show examples, progress and limitations of the automated investigation of
red blood cells.
1. Hamill, O. P. Potassium channel currents in human red blood cells. J Physiol-London 319, 97P–98P (1981).
2. Kaestner, L. Channelizing the red blood cell: molecular biology competes with patch-clamp. Front Mol Biosci 2, 46 (2015).

12:10 – 12:30

▶

Single channel measurements of purified K+ channels
in planar lipid bilayers
Dan Klærke, University of Copenhagen

The study of ion channels has been traditionally based on expression in mammalian cell lines or Xenopus laevis oocytes
and their function been investigated by various electrophysiological techniques. Recently the structure of several ion
channels has been determined and this has increased the understanding of ion channel function. Potassium channels
are the largest and most diverse group of ion channels; yet the number of high resolution structures of K+ channels is limited,
due to difficulties in their recombinant overexpression and purification. Our group has developed a cost-effective method
for stable expression of K+ channels in Saccharomyces cerevisiae, as well as a technique for purification of correctly
folded protein.
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The Nav1.9 voltage dependent sodium channel has long been a desirable target for potential pain therapeutics owing
to the highly restricted expression in peripheral sensory neurons. More recently human genetic evidence has been
produced which directly links Nav1.9 to human pain disorders, increasing the motivation to develop pharmacological
screening methodologies.
The primary barrier to assay development has been removed with the availability of robust recombinant Nav1.9 cell lines
generated by Icagen. In our shared talk we report on the unique biophysical properties of the slowly activating and
inactivating inward sodium channel and underline the interest for pharmaceutical industry on Nav1.9. Furthermore we are
going to present initial assay development steps for setting up an high throughput electrophysiology assay on the
SyncroPatch PE384.
Our results show that SyncroPatch recordings can recapitulate the pharmacological properties of Nav1.9. Measurements
in the absence and presence of known Nav1.9 inhibitors (lidocaine, tetracaine) were robust and stable, allowing for
accurate recordings of compound IC50s. Collectively, we demonstrate that Nav1.9 can be studied on high throughput
electrophysiological systems, facilitating the search for novel pain therapeutics.

Abstracts Oral Presentations Thursday:
The aim is to explore the functionality of a number K+ channels produced in yeast, including hERG, Slick, Slack as well as
the uncharacterized malaria potassium channels PfKch1 and PfKch2, by the planar patch clamp technique. Channels
were tagged with GFP and histidine to follow their expression in Saccharomyces cerevisiae and allow purification by Niaffinity chromatography after solubilization in FOS-12. Purified proteins were reconstituted into giant unilamellar vesicles
(diphyntanoylphosphatidilcholine + 10% cholesterol) and proteoliposomes were used for recording of single-channels
on planar lipid bilayers with a Port-a-Patch (Nanion Technologies). Continued recordings of hERG single-channel currents
revealed voltage sensitivity and a current amplitude of 1.1 pA at +60 mV, with a slope conductance of 16 pS. Slick and
Slack single-channel activity was enhanced by Na+ and showed a conductance of 138 and 140 pS respectively. We
measured for the first time full length PfKch2 and a C-terminus truncated PfKch1, which showed Ca2+ modulation and
conductance of 76 and 64 pS, respectively. In conclusion, our high-yield expression of K+ channels in yeast showed
similar current characteristics as single channels previously recorded from mammalian cells, Xenopus oocytes or artificial
bilayers

12:30 – 12:50

▶

Limits to Single Molecule Detection with Nanopores
John Kasianowicz, National Institute of Standards and Technology

Abstracts

John J. Kasianowicz and Jessica Ettedgui; NIST, Physical Measurement Laboratory, Gaithersburg, MD 20899; Columbia
University, Dept. of Applied Physics Applied Math, New York, NY 10027; john.kasianowicz@nist.gov
Proteins that form nanometer-scale pores in cell membranes provide the molecular basis of action for nerve, muscle,
and other tissues. For the past 25 years, we have been developing them for the electronic detection, characterization,
quantitation and identification of single molecules. We will discuss the potential use and limits of this method for practical
applications, including DNA sequencing, sizing individual molecules, measuring the forces between single molecules,
therapeutics development, and the identification of synthetic nanoparticles, proteins, and other biomarkers.

Abstracts Posters:
Poster #1:
Efficient, individual pain treatment of a patient with SFN directed by iPSC-derived nociceptors
Barbara Namer1,2# , Diana Schmidt3#, Esther Eberhardt4, Eva Dorfmeister3, Inge Petter Kleggetveit5, Andreas
Winterpacht6, Elena Dragicevic7, Ingo Kurth8, Zacharias Kohl9, Jürgen Schüttler4, Torhild Warncke10, Ellen Jorum5,11,
Beate Winner1,*, Angelika Lampert5,*
Chronic neuropathic pain treatment still is a therapeutic challenge and mechanistically based individual treatment is
not available. We report an example of in-vitro predicted individualized treatment success in a Caucasian patient
suffering from severe small fiber neuropathy (SFN) with genetic variants in the voltage-gated sodium channels Nav1.9
and Nav1.8. Using iPSC-derived patient nociceptors, we tested an FDA-approved compound (lacosamide) which
abolished the disease specific phenotype in-vitro. The patient responded promptly with significant pain relief within five
days and signs of C-fiber hyperexcitability declined in microneurography recordings. Thus, this stem-cell based
approach ended a history of 10-years of severe pain for the patient.
1Institute

of Physiology and Pathophysiology, FAU, 91054 Erlangen, Germany
Pain Research, Department of Anesthesiology Mannheim, Heidelberg University, Germany
3Department of Stem Cell Biology, Institute of Human Genetics, IZKF Junior Research Group III, and BMBF Research
Group Neuroscience, Friedrich-Alexander-Universitaet Erlangen-Nuernberg (FAU), 91054, Erlangen, Germany
4Department of Anesthesiology, Erlangen University Hospital, FAU, 91054 Erlangen, Germany
5Section of Clinical Neurophysiology, Department of Neurology, Oslo University Hospital-Rikshospitalet, Oslo, Norway
6Institute of Human Genetics, Friedrich-Alexander-Universitaet Erlangen-Nuernberg (FAU), 91054, Erlangen, Germany
7Nanion Technologies GmbH, 80636 Munich, Germany
8Institute of Human Genetics, Medical Faculty, RWTH Aachen University, 52074 Aachen, Germany
9Department of Molecular Neurology, FAU, 91054 Erlangen, Germany
10Department of Neurology Oslo University Hospital-Rikshospitalet, Oslo, Norway
11Institute of Clinical Medicine, Faculty of Medicine, University of Oslo, Norway
#* contributed equally/ corresponding authors
Correspondence should be addressed to B.W. (email: beate.winner@fau.de) or A.L. (email: alampert@ukaachen.de)
2Experimental

12 of 20

Abstracts Posters:

Evgenia Gissinger, Roche
Comprehensive In Vitro Proarrhythmia Assay (CiPA) aims to evaluate proarrhythmic risk based on in silico reconstraction
of in vitro elecrophisiological effects on cardiac ion channels and confirmation using human stem-cell derived
cardiomyocytes. Until now the cardiac safety of new drugs was done using the hERG channel assessment, which plays an
important role in defining cardiac repolarization. However, assessment of 3 main cardiac ion channel currents has been
shown to be more predictive than the one based on hERG alone (Kramer at al, 2013). It has been shown that the
proarrhythmic risk categorization can be improved if multiple ion channels are tested because the hERG block can be
mitigated by the effects on other channels (e.g. calcium channels) (Mirams et al., 2011). The SyncroPatch® 384PE HTS
workstation provides stable currents and high quality giga-Ohm-seal recordings at 35-37˚C for all three main cardiac ion
channels. The results obtained with this automated electrophysiology workstation showed good correlation between CiPA
and Roche voltage stimulation pharmacological protocols at physiological temperature and correctly identified the
potency of known ion channel blockers. This validation study confirmed the utility of SyncroPatch® 384PE HTS platform for
screening of new drug candidates in the future.

Poster #3:
Translocation of precision polymers through biological nanopores
Mordjane Boukhet, Ionera
Nanopore sequencing, as shown for DNA, is an attractive proposition also for read-out of sequence information encoded
in precision polymers. Sequenced controlled polymers can be designed so that they are especially well adapted to be
read by nanopore assays. Using monomeric species with strongly different structures and block copolymer sequences, it
may be possible to circumvent the problems associated with low monomeric contrast as well as fast and poorly controlled
threading that impose the highly complex molecular setting required for DNA-sequencing. As a first step in this direction,
we demonstrate nanopore detection of poly(phosphodiester)s synthetized by phosphoramidite chemistry. Our data show
evidence for voltage-dependent interaction and threading and underline the influence of the molecular structure and
orientation of the precision polymers on the observed residual current signal as well as on the translocation dynamics. In
particular, they suggest a dominant entropic contribution due to the high flexibility of the poly(phosphodiester) chain.

Poster #4:
Membrane arrays for single-channel recordings
E. Zaitseva1, S. Petersen1, J. Del Rio Martinez2, I. Halimeh2, J.C. Behrends2 and G. Baaken1
1 Ionera Technologies GmbH, Freiburg, Germany;
2 University of Freiburg, Freiburg, Germany
Single-channel recording using artificial lipid bilayers is a very powerful technique not only for physiological and
pharmacological studies of ion channels, but for analytical applications with biological nanopores. However for efficient
single-channel analysis an automated chip-based parallel measurement platform is required. Here we describe formation
and characterization of versatile membrane arrays suitable for single-channel studies on the surface of different micro
electrode cavity array (MECA)1,2 chips. The new chip design allows simultaneous optical monitoring and electrical
recordings using MECA-4-Opto technology.
Developed techniques allow for rapid formation of reproducible membrane arrays from different substances including
natural or synthetic lipids and their mixtures, artificial diamidophospholipids and polyoxazoline based triblock copolymers
both manually and in an automated fashion.
Formation, electrical properties and stability of membranes made from different solutions on the cavities of different sizes
were extensively characterized. Diverse protein nanopores and ion channels were tested for insertion efficiency and
performance.
Limitations such as appearance of stable pores in membranes containing oxidized lipids as well as lipid mixtures close to
the phase transition temperature of one of the components are shown and discussed.
References
[1) G. Baaken, Lab on a Chip 8, 938 (2008)
[2]J.M. Del Rio Martinez, Small 11, 119 (2015)
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Poster #2:
Drug Effects on Cardiac Currents at physiological temperature: CiPA Study on HTS Patch Clamp
SyncroPatch®384.
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Poster #5:
CardioExcyte 96 meets CellDrum - True Contractility in High Performance
P. Linder1,3, M. Beckler2, L. Doerr2, N. Fertig2, A. Jung3, M. Staat3, M. Goßmann1,3
1 innoVitro: innovative in Vitro Technologies, Heinrich-Mußmann-Str. 1, 52428 Jülich
2 Nanion Technologies, Ganghoferstr. 70b, 50339 München
3 Institute of Bioengineering, Fachhochschule Aachen, Heinrich-Mußmann-Str. 1, 52428 Jülich
Common systems for the quantification of cellular contraction rely on animal-based models, complex experimental
setups or indirect approaches. The CellDrum technology for testing mechanical stress of cellular monolayers and thin
tissue constructs has the potential to scale-up mechanical testing towards medium-throughput analyses. Using hiPSderived cardiomyocytes (hiPS-CMs) it represents a new perspective of drug testing and brings us closer to personalized
drug medication.
Initial studies with the CardioExcyte 96 platform have shown that this impedance-based system can be adapted for
higher-throughput measurement of the hybrid tissue deflection. At present, an interdisciplinary team is working on an
extension for the CardioExcyte 96 for true contractility measurement with the CellDrum technology.
In parallel, the biohybrid constructs are simulated from electrophysiology to contractile function using the most up-todate models to give a comprehensive image of the model.

Abstracts

Poster #6:
Preferential effect of the flavanone hesperetin on the sodium window current in human cardiac
sodium channels.
Julio Alvarez Collazo, Katholieke Universiteit Leuven
Background and purpose: Inherited Long QT syndrome subtype 3 (LQT3) is associated to mutations causing Na+ channel
currents (INa) with prolonged inactivation that may cause lethal ventricular arrhythmias. Several citrus flavonoids exhibit
NaV1.5 inhibitory actions. The flavanone hesperetin (HSP) has been considered useful for the treatment of several human
pathologies. We then aimed to study the effects of HSP on the INa in rat ventricular cardiomyocytes and on the human
cardiac NaV1.5 and LQT3 (R1623Q) mutated channels.
Experimental approach: We evaluated direct actions of HSP in isolated rat hearts and aortic rings. The whole-cell patchclamp technique was used to record INa in rat ventricular cardiomyocytes and in HEK293T cells expressing the human
cardiac Wild Type (WT) and R1623Q channels.
Key results: HSP had minor effects on cardiac electrical and contractile activities and displayed poor vasodilatory action.
HSP decreased INa in ventricular cardiomyocytes with an IC50 ~ 100 µM and also decreased both WT and R1623Q
channel currents with IC50 ~ 130 µM and markedly reduced the inactivation time constants of R1623Q currents. HSP
displayed a voltage-dependent action decreasing Na+ window current notably in R1623Q. HSP interacts with the local
anesthetics site since the mutation F1760A strongly decreased HSP action.
Conclusions and implications: Our results show that HSP inhibit cardiac Na+ channel currents and particularly the Na+
window current. The effect is more marked in the LQT3 mutation R1623Q. HSP could be used as a template to develop
drugs for the treatment and prevention of lethal arrhythmias in LQT3.

Poster #7:
Next level toxicity screening: From single channel to overall cell behavior
Conrad Weichbrodt1, Mohamed Kreir1, Matthias Beckler1, Alison Obergrussberger1, Ilka Rinke-Weiss1, Michael George1,
Sonja Stölzle-Feix1, Andrea Brüggemann1, Ekaterina Zaitseva², Gerhard Baaken², Niels Fertig1
1Nanion Technologies GmbH, Ganghoferstrasse 70a, 80339 Munich, Germany
2Ionera Technologies GmbH, Hermann-Herder-Str. 7, 79104 Freiburg, Germany
Artificial lipid bilayers represent the gold standard for the investigation of membrane spanning species like purified ion
channels or membrane-active species in general like toxins. However, the convenient and reproducible preparation of
these model bilayers as well as the delicate successive handling for data acquisition still remain an obstacle for the
trouble-free introduction of this technique.
We here present Nanion’s Orbit systems that are explicitly designed to meet the special requirements of experiments on
artificial bilayers. Use of Ionera’s MECA (micro electrode cavity array) chip technology combined with state of the art
low noise amplifiers (Elements S.R.L.) enables the fully parallel low-noise recording of four or even 16 separate lipid
bilayers at bandwidths up to 100 kHz. The systems have already been validated with targets as diverse as ligand and
voltage gated ion channels, porins and origami DNA constructs, antimicrobial peptides or membrane active toxins.
The optional temperature control for the Orbit mini furthermore allows for experiments on temperature sensitive species
such as TRP channels or for experiments at physiological temperatures whereas the fully automated bilayer generation
on the Orbit e16 further improves the system’s usability.
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Alison Obergrussberger, Claudia Haarmann, Tom A. Goetze, Markus Rapedius, Nina Brinkwirth, Ilka Rinke, Sonja Stölzle-Feix,
Andrea Brüggemann, Michael George, Niels Fertig
Patch clamp electrophysiology remains the gold standard for studying ion channels since it was described by Sakmann
and Neher in the 1970’s. Although yielding information rich data, conventional patch clamp is technically demanding
and not suitable for high throughput screening efforts. Over the last two decades, a number of companies have
successfully developed automated patch clamp devices by employing a planar approach. These devices are capable
of measuring either single cells, or multiple cells simultaneously, whilst maintaining giga-Ohm seal quality data. Importantly
such devices offer the possibility for recording multiple cells in parallel, the highest throughput so far recording from 768
cells simultaneously and therefore addressing the needs of high throughput screening laboratories. Introduction of these
automated patch clamp devices has done much to improve accessibility of patch clamp data to laboratories which
would otherwise have to outsource the technology or use other, less technically demanding and cheaper technologies
such as FLIPR. However, there is an increasing demand not only for higher throughput, but also for more technically
demanding features such as temperature control, internal solution exchange, current clamp, dynamic clamp and
optogenetics. Here we focus on the Patchliner and SyncroPatch 384/768PE, two automated patch clamp devices
recording from 8 or 384/768 cells simultaneously, respectively. In the light of the comprehensive in vitro pro-arrhythmic
assay (CiPA) initiative, features such as temperature control and current clamp recordings of stem cell-derived
cardiomyocytes on medium and high throughput automated patch clamp devices have become important. We show
temperature-controlled recordings of hERG and nAChα7R on the Patchliner and/or SyncroPatch 384/768PE. We also show
action potentials of stem cell-derived cardiomyocytes recorded on the Patchliner and SyncroPatch 384/768PE, and
manipulation of action potential duration by introducing virtual IK1 using dynamic clamp on the Patchliner. We also show
block of NaV1.7 using the photoswitch diethylamino-azo-diethylamino (DAD), and light activated action potentials using
Xpress.4U cells transfected with channelrhodopsin (ChR2). Finally, activation of TMEM16A or CFTR by internal perfusion of
calcium or fluoride, respectively, will be shown using the SyncroPatch 384/768PE. In conclusion, the newest features of
automated patch clamp have important implications for advancing drug discovery and safety pharmacology.

Poster #9:
Investigations into Idiosyncratic Drug-Induced Hepatotoxicity and Chronic Proliferation of Cancer
Cells using a Label-free Method
Alison Obergrussberger, Sonja Stölzle-Feix, Krisztina Juhasz, Leo Dörr, Matthias Beckler, Michael George, Andrea
Brüggemann, Niels Fertig
Nanion Technologies GmbH, Ganghoferstr. 70A 80339 Munich, Germany
Hepatic toxicity has accounted for 15 of the 47 drugs withdrawn from the market in the last two decades1. More
specifically, Drug Induced Liver Injury (DILI) is the major cause of acute liver failure in the USA and Europe and is one of the
main reasons for regulatory actions2. DILI is classified as intrinsic (or dose-dependent) or as idiosyncratic3. A prominent
example of idiosyncrasy is acetaminophen (paracetamol)3,4, with a variable time of onset and not directly dependent on
dose. We present a non-invasive DILI assay approach based on impedance measurements in monocyte-derived
hepatocyte-like (MH) cells from MetaHeps®.
Although improvements have been made to cellular and animal models to predict intrinsic (dose-dependent) DILI, it is
almost impossible to predict idiosyncratic DILI. MH cells have been developed as a tool to investigate long-term
hepatotoxicity, metabolism and drug interactions. Furthermore, patient-derived MH cells could provide a tool for diagnosis
or exclusion of idiosyncratic DILI, and provide the causative agent in polymedicated patients. MH cells were used on a 96well screening system that monitors changes in impedance (or cell monolayer resistance). Once the monolayer is exposed
to a cytotoxic agent, the impedance changes and measures of toxicity can be quantified long-term. Cells are monitored
under physiological conditions for temperature, humidity and CO2. We investigated the hepatotoxic effects of
paracetamol on MH cells when exposed for 24 and 48 hours. In agreement with other standard toxicity assays, such as the
lactate dehydrogenase release assay, low doses of paracetamol caused transient toxicity and ‘adaptation’ was
observed. At higher doses, hepatotoxic effects of paracetamol could be reversed upon washout after 24 hours, but
continued exposure caused increased hepatotoxicity.
In addition to hepatotoxicity, another validation of the principle is shown for chronic proliferation of cancer cells. Traditional
cell proliferation assays involve labeling cells of interest with compounds that become reduced in the environment of
metabolically active cells, or by incubating cells with radioactive labels. In this study, murine mammary carcinoma cells
(H8N8 and H8N8 T3.2) were used and changes in impedance, and therefore confluency, were used as a measure of
toxicity. Intrinsic (dose-dependent) effects of the standard clinical treatment regimen cyclophosphamide, doxorubicin
and 5-fluouracil could be identified consistent with other methods of live cell analysis systems. Therefore, the utilized 96well impedance system in combination with murine mammary carcinoma cells provides a novel tool for investigating
therapy resistance of cancer cells in vitro.
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Poster #8:
Newest Advances in Automated Patch Clamp: Combining flexibility with high throughput
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Poster #10:
Targeting transporters with HTS electrophysiology on the SURFE2R 96SE.
Maria Barthmes, Andre Bazzone, Stephan Holzhauser, Alison Obergrussberger, Andrea Brüggemann, Niels Fertig
Due to the growing interest in membrane transporters as drug targets there is an increasing demand for efficient, reliable
and flexible systems for measuring transporter activity. Solid Supported Membrane (SSM)-based electrophysiology has
emerged as a promising technology for the biophysical and pharmacological characterization of electrogenic
membrane proteins, such as transporters and ion pumps.
SSM-based electrophysiology is a label-free measuring method which allows the use of reconstituted protein or
membrane samples from native tissues or cell culture. The technique is highly sensitive and robust which enables the
resolution of low turnover transport and even binding- events, which usually cannot be detected with conventional
electrophysiological methods. The technique was invented in the 90’s and since its introduction, more than 100 different
proteins have been tested. However, the method is still under-utilized primarily due to its limited throughput.
Here we present a novel high throughput instrument for SSM measurements recording from 96 samples simultaneously.
Data is presented showing several different targets including SLC transporters, the neuronal glutamate transporter, EAAT3,
the organic cation transporter, OCT2, the Na+/Ca2+ exchanger, the Na+/K+-ATPas and the nicotinic acetylcholine
receptor (nAChR). Overall, we demonstrate that the SURFE2R 96SE is a novel, high throughput and flexible tool for
transporter research and drug screening.

Abstracts

Poster #11:
“All inclusive approach” for electrophysiological high-throughput screening and drug discovery
using iPSC- derived cardiomyocytes.
Elena Dragicevic1, Nadine Becker1, Markus Rapedius1, Krisztina Juhasz1, Tom Goetze1, Ilka Rinke1, Ulrich Thomas1, Corina
T. Bot2, Leo Doerr1, Matthias Beckler1, Claudia Haarmann1, Alison Obergrussberger1, Sonja Stölzle-Feix1, Andrea
Brüggemann1, Michael George1, Niels Fertig1
1 Nanion Technologies GmbH, Gabrielenstr. 9, 80636 Munich, Germany; 2 Nanion Technologies Inc. 1 Naylon Place,
Livingston, NJ, 07039, USA
Drug discovery major challenges focus mainly on predictability of proarrhythmic effects in safety screening. The
Comprehensive in Vitro Proarrhythmia Assay (CiPA), an FDA-directed initiative, is specifically focused on improved
preclinical assessment of torsade de pointes (TdP) risk, striving to optimize the drug discovery process. In recent years,
human induced pluripotent stem cell-derived cardiomyocytes (iPSCMs) have proven to recapitulate key features of
human cardiac electrophysiology in vitro. Furthermore, it has become apparent that the intact ensemble of cardiac ion
channels is necessary to determine proarrhythmic effects reliably. Hence, due to their increasing availability, stem cellderived cardiomyocytes have become the preferred choice of cardiac cells. For this purpose we have developed cell
handling protocols for the use of iPSCMs on planar patch clamp systems of medium and high throughput, including
pharmacological data on voltage-dependent channels of the CiPA panel at different temperatures. Additional data
was generated on a hybrid screening instrument that combines impedance (cell contractility) with MEA-like extracellular
field potential (EFP) providing a non-invasive, label-free, high temporal resolution approach for drug and safety screening
on iPSCMs. Furthermore, we demonstrate novel solutions for specific cell stimulation (pacing) using multiwell light delivery
add-ons for optogenetics.

Poster #12:
Investigation of the ion channels TMEM 16A and TRPC5 and their modulation by intracellular
calcium

Nina Brinkwirth1, Søren Friis1, Tom Goetze1, Markus Rapedius1, James Costantin2, Andrea Brüggemann1, Michael
George1, Niels Fertig1.
1Nanion Technologies, Munich, Germany, 2Nanion Technologies, Livingston, NJ, USA.
TMEM16A/Anoctamin1 and TRPC5 are ion channels activated by elevated cytosolic calcium concentrations and as
both fulfill central physiological functions their electrophysiological characterization is of great interest in the
pharmaceutical industry. As a calcium-activated chloride channel, TMEM16A has a broad functional spectrum in
processes like trans-epithelial ion transport, olfaction, photo-transduction, smooth muscle contraction, nociception, cell
proliferation and control of neuronal excitability. TRPC5 on the other hand is a calcium-permeable cation channel
predominantly expressed in neuronal cells, but also in the kidney and the cardiovascular system. It plays an important
role in calcium flux and its biological function ranges from neurotransmission and control of axon guidance to vascular
smooth muscle cell migration and contractility. Changing the intracellular calcium concentration to initiate channel
activity during the course of a patch clamp experiment is usually challenging and therefore often done in inside-out
Patches. The current amplitude can limit the use of this method as well as run down that often is more pronounced in
excised patches. Here we present data of whole cell measurements where the intracellular solution is exchanged in a
very robust manner. At the same time the extracellular solution is still accessible for compound application.
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The 384-well format of the patch clamp platform allows measurements in a highly parallel manner. This allows the
measurement of your target cell lines and controls to be performed in one run. The data shown will summarize our results
on Calcium sensitivity and pharmacological modulation.

Ilka Rinke1, Søren Friis2, Claudia Haarmann1, Alison Obergrussberger1, Michael George1, Andrea Brüggemann1, Niels Fertig1.
1Nanion Technologies, Munich, Germany, 2Nanion Technologies, Copenhagen, Denmark.
N-Methyl-D-Aspartate receptors (NMDAR) belong to the family of ionotropic glutamate receptors and are one of the key
players in basic and complex excitatory neurotransmission in the mammalian CNS. Seven subunits of NMDAR have been
identified: NR1, NR2A-D and NR3A-B1. Assembled as a tetramer1, they consist of two NR1 subunits and either two NR2
subunits or a combination of NR2 and NR3 subunits². Unique properties of NMDAR are the activation of the channel by
simultaneous binding of glutamate and glycine, a voltage-dependent block by magnesium ions, a relatively slow current
kinetic and a predominantly calcium carried conductance. The exceptional calcium entry through open NMDARs triggers
on the one hand a number of regulatory and modulatory processes important in development and synaptic plasticity,
which also involves weakening and strengthen neuronal connections during learning and memory3. On the other hand
NMDARs are proposed to play a pathophysiological role in a number of neurological disorders such as epilepsy and
Alzheimer’s3. Indeed, memantine is an NMDA antagonist which has been approved for the treatment of moderate to
severe Alzheimer’s1. Given the importance in the treatment of such neurological diseases and also of neuropathic pain,
major depression and Parkinson’s disease1, it is of great interest developing clinically relevant NMDAR antagonists that
would block excitotoxic NMDAR activation, without interfering with NMDAR function needed for normal synaptic
transmission and plasticity. This study focuses on the basic biophysical properties of different NMDAR subtypes and the
pharmacological relevance of modulation and antagonism of NMDARs. Among others, we show the activation kinetics
of the NR2A, NR2B, NR2C and NR2D subunit containing NMDARs. Moreover, we present data from the target screen of the
positive allosteric modulator CIQ and subtype selective blockers such as Ifenprodil which were recorded with high
throughput. All experiments were performed on the SyncroPatch384PE, the only APC device, which is able to stack the
solutions inside a pipette and rapidly apply it to the cell, allowing a brief and accurate solution exchange (<10ms) and
exposure times (<200ms). With that procedure, we could reliable activate slowly acting NMDARs, repetitively. We found a
clear difference in the activation kinetics and blocking effects among the different receptor subtypes. The experimental
layout of the 384 well plates allow the target and counter screen to be done in parallel.

Poster #14:
Activation of CFTR channels in absence of internal fluoride using a highly parallel automated patch
clamp system
Andrea Brüggemann1, Soren Friis2, Tim Strassmeier3, Markus Rapedius1, Tom Goetze1, Ilka Rinke1, Claudia Haarmann1, Nina
Brinkwirth1, Atsushi Ohtsuki4, Takayuki Oka4, Michael George1, Niels Fertig1.
1Nanion Technologies, Munich, Germany, 2Nanion Technologies, Copenhagen, Denmark, 3Nanion Technologies, USA, NJ,
USA, 4Nanion Technologies, Tokio, Japan.
Cystic fibrosis is caused by malfunction of the chloride channel Cystic Fibrosis Transmembrane Regulator (CFTR). CFTR is
expressed in the apical membrane of epithelial cells where it is involved in the regulation of fluid transport across the
epithelium. A large number of mutations in the protein are known to cause CFTR to become dysfunctional and only a few
pharmaceutical compounds have been developed to treat the disease by restoring the chloride conductance of the
channel (1). CFTR is activated by cAMP dependent phosphorylation and is gated by ATP. Activation is typically achieved
using forskolin that activates adenylate cyclase which then leads to phosphorylation of the channel via protein kinase A
(PKA). Screening for CFTR activators is usually done in the absence of forskolin, but in the presence of low concentrations
of cAMP. Studies in animal models support the development of CFTR inhibitors for antisecretory therapy of enterotoxinmediated diarrheas and polycystic kidney disease. For this purpose an alternative approach can be used. In the presence
of internal fluoride CFTR is activated as to the same degree as after forskolin activation. We here present data from
Nanion’s SyncroPatch 384PE where we activate the channel with either forskolin under fluoride free conditions or by
internal solution exchange where the fluoride is washed into the intracellular solution. Our results show that the activation
of CFTR by either forskolin or intracellular F- is sensitive to glibenclamide and CFTRInh-172 in a dose - and/or voltage
dependent manner. Taken together, these experiments show a stable and cost optimized approach to study the
pharmacology of CFTR at high throughput that might empowers new ways in the drug discovery on CFTR.
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Poster #13:
Pharmacological characterization of the NMDA A-B-C in parallel by automated patch clamp

Our Partners

Cellular Dynamics International (CDI), a FUJIFILM company, is a leading developer and supplier of human cells used in basic
and translational research, drug discovery, toxicity testing, and regenerative medicine applications. Leveraging technology
of(iPSCs)
20 and differentiated tissue-specific cells from any individual,
that can be used to create induced pluripotent stem 17
cells
CDI is committed to advancing life science research and transforming the therapeutic development process in order to
fundamentally improve human health. The company’s inventoried iCell ® products and donor-specific MyCell® Products are
available in the quantity, quality, purity, and reproducibility required for drug and cell therapy development. For more
information please visit www.cellulardynamics.com

CYBERnano is a CRO expert in Biosignal Processing & Biostatistics. Our computational innovations allow our clients to
automate the analysis of their data in the aim to save a lot of time in their preclinical and clinical studies. We have developed
services that are accessible through three platforms on the Internet for cell impedance signals, cardiomyocytes impedance
and Quality-by-Design of molecules and nanoparticles. With the expertise of our innovations we divide by 10 the time of
data analysis for biologists. CYBERnano analyzes your data up to 10 times faster than traditional workflow. Days or weeks
become minutes.

Icagen partners with global pharmaceutical and biotech companies to generate high-quality, advanced leads. As a
focused, Target-to-Lead (T2L) company, Icagen works with collaborators in multi-year, integrated drug discovery programs
as well as piecemeal projects to fill-in the gaps of R&D efforts. Born from a biotech background and matured by pharma
companies, Icagen brings to partners a North American team with over 20 years of experience in early discovery. The
process of drug discovery starts with druggable targets. Icagen scientists have vast experience in target-based drug
discovery, including ion channels, kinases, GPCR’s and transporters. The Icagen team works with collaborators to determine
target feasibility using state-of-the-art computational chemistry methods. Once a target is selected the team combines
virtual screening, ultra-high throughput screening (uHTS), biology and medicinal chemistry to generate viable leads in an
iterative process.

Our Partners

IONERA Technologies is a spin off from the University of Freiburg, founded in 2014 and located in Freiburg, Germany. Ionera’s
microelectrode cavity arrays (MECA-Chips) allow for automated and parallel recordings of membrane proteins
reconstituted in planar lipid bilayers. Ionera’s microchip devices are based on cavities of micrometer dimension, each of
which contains an individual Ag/AgCl-microdisk as the active electrode. Because of their very small size, these
microelectrodes can easily be arranged in dense arrays, therefore increasing the experimental throughput. Ionera’s MECA16
and MECA4 chips are dedicated for the use in Nanion's bilayer systems, the Orbit-16 and Orbit Mini.

Metrion Biosciences is a UK-based CRO focussed on delivering a range of high-quality ion channel screening, cardiac safety
profiling and drug discovery services on a fee-for-service or collaboration basis. Our aim is to provide ion channel
electrophysiology expertise and high-quality screening assays as part of a dedicated and flexible service tailored to
customer requirements. Customers can access Metrion’s ion channel know-how and services at any point in their screening
cascade. We offer a portfolio of services that add value to drug discovery programs by developing and de-risking ion
channel modulators at all stages as they progress towards the clinic.
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Ncardia is based in Belgium, the Netherlands, Germany and in the USA. The company is privately held and established
following the merger of Pluriomics and Axiogenesis.
Ncardia (www.ncardia.com) believes that stem cell technology will help to get better medicines to patients faster. The
company develops, produces and commercializes highly predictive human cellular assay systems for safety and efficacy
testing. The cardiac product portfolio encompasses a broad panel of hiPSC-derived cardiac (Pluricyte®, Cor.4U®,
vCor.4U®) and neural (CNS.4U®, Peri.4U® Astro.4U®) cell types. In addition, the company delivers the Cardioplate™
product line of quality controlled ready to use assay plates.
Furthermore, Ncardia develops and provides its customers with a broad portfolio of cardiovascular services from disease
modeling to cardiovascular drug efficacy screening. Ncardia is committed to deliver its clients working assays solutions
through in house assay development and extensive support.

Takara Bio Europe AB, formerly Cellartis AB, a subsidiary of Takara Bio Europe SAS, is focusing on stem cell derived products
and services for drug discovery, disease modelling, and applications within regenerative medicine. The company
leverages long-standing experience in stem cell handling and scale-up together with leading expertise in differentiation
of cells into mature and functional human cells. Specifically, the company possesses broad expertise in human pluripotent
stem cells, including both hiPSC and hESC and related media.
Takara Bio Europe AB is located in state-of-the-art facilities in Göteborg, Sweden.
For more information, visit our website: www.clontech.com
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SB Drug Discovery specialises in development of ion channel cell lines for manual and automated electrophysiology
screening assays. Our highly experienced cell biology and electrophysiology teams have collaborated to generate a
panel of over 80 functionally characterised voltage & ligand gated ion channel cell lines for HTS, selectivity profiling and
species cross-reactivity studies. SB Drug Discovery’s services include custom ion channel cell line development, off-theshelf cell line sales and contract ion channel screening.
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