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Low Light Detectors

-
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Avalanche photodiodes (APD),
multi-pixel photon counters (MPPC),
photomultiplier tubes (PMT), and

detector modules for low light detection




Hamamatsu PET center
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FDSS system — Dispensing and Imaging

Kinetic or “flash”
fluorescence
or luminescence

0557000

FDSS pCell FDSS7000
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What does Hamamatsu FDSS do?

Add

96,384,1536 well s at a time

Microplate

Read
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What has been done on FDSS?

 GPCR calcium influx assays
< Guon e
— FuraZ based
— Protein sensors such as Cameleon
— Aequorin

* |on Channel assays _ _
— Membrane potepfial: FMP, FluoVolt)\VSP Inetic reader
— potassium channel; Thalium
— sodium channel: ANG2,
— chloride channel: YFP

 Waveform analysis

— calcium oscillation in cultured neurons

— Characterizing the phenotype of iPS cardiomyocytes
* Enzymatic assays

— Prolyl isomerase, LDHA, GTPase, Kvf3
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Compound Profiling for hERG Channel Activities
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HTS Assay for Lactate Dehydrogenase
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The more “traditiona
of monitoring NADH
fluorescence is prone to
compound fluorescence
interference. Kinetic assay
screen allows elimination of
fluorescent artefacts

approach

Analytical Biochemistry, 441(2) p115-122, 2013
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HTS to identify Prolyl Isomerase Inhibitors
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+ Coelenterazine Inositol Phosphates /'

N/

Aequorin + Ca**

FLASH LIGHT _ _
(10 to 30 seconds) E. Le Poul etal., J. Biomol. Screening 2002; 7(1) 57-66




Kinetically Analysis by cAMP GloSensor

Forskolin

Isoproterenol

Metaproterengl

Salmeterol

Dopamine
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Akerboom et al.,
Springer
Neuromethods 2012

Create
Iiblrary

Number of Variants

Varian ts

Mutagenesis & : s
ABacteriaI lysate screen B HEK293 Screen Ccultured neurons D/n vivo imaging
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What is new?

e iPSC based cell based assay
* High speed data acquisition on whole plate

* Whole plate electric field stimulation
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Low Mg?*-induced synchronized calcium oscillation
in cultured neurons

| 40 ref & 28,000 cmpds @ 10 uM |

150 cmpds selected for acute in vivo
antiepileptic effect (MES @ 30 mg/kg ip Mouse)
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Neuronal calcium oscillations for preclinical

seizure risk evaluation
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Spontaneous calcium oscillation in neurons

5 uM DNQX iCell DopaNeurons

20 uM p-AP5

iCell GlutaNeurons

Baseline + 0.2 mhA Mg®* + 2% FBS + 10K AST {no FBS)
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Development of High Throughput Phenotypic Screening Assays for Pain .

Linda Kitching’, Peter Stacey’, Emma Impey’, Paul Karila®, Anna Karlsson®, Charlotta Blom?, Susanne Lardell?

Magda Bictash’ & Darren Cawkill’ Nf,"_',fentls
"Neusentis, The Portway Building, Granta Park, Great Abington, Cambridge CB21 B35S, UK *Cellectricon AB, Fidielbergsgatan 8C, SE-431 37, Maindal, Sweden -

Assay Development

Cell Density Optimisation: Experiments were performed to ensure optimal data quality while
reducing the requirements for cell production to minimise cost and logistical complexity. 20K to
40K cells per well produced good assay guality.

Neuron Excitability Assay - s = 0K cellsiwell 20K cellsiwell 10K cellsiwell

Case Study 2: hiPSC-Derived Sensory

- A0DE) el e ¥ - i
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1. Cryopreserved neurons recovered into 384 well plate
and maintained for reqguired timeframe (up to 28 days)

Optimisation of cell maturation: Functional charactersation of hiPSC-sensory neurons
demonstrated maturation changes as they are maintained in culiure™®. Therefore we

2. Cells loaded with Ca-5 indicator dye optimized the as=ay o enable screening of cells maintained up to 28 days in 384-well plates.
3. Testcompounds pre-incubated with cells for 15 mins g 1= Daye In oulure 2 T 1" a9 2B
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Stemn Cell Research 17 {2016) 306-317

Contents lists available at ScienceDirect

Stem Cell Research

journal homepage: www.elsevier.com/locate/ser

Induced pluripotent stem cell - derived neurons for the study of

spinocerebellar ataxia type 3

@ CrossMark

Susanne K. Hansen *2# Tina C. Stummann ®, Helena Borland ", Lis F. Hasholt ¢, Zeynep Tiimer 9,
Jargen E. Nielsen “¢, Mikkel A. Rasmussen *!, Troels T. Nielsen ¢, Justus C.A. Daechsel ®, Karina Fog ”, Poul Hyttel 2

4 Department of Veterinary Clinical and Animal Sciences, University of Copenfagen, |
U H Lundbeck AjS, Ottiliavej 9, Valby 2500, Denmark

¢ Institute of Cellwlor and Moleculor Medicine, University of Copenthagen, Blepdanmsw
4 Applied Human Molecular Genetics, Kennedy Center, Department of Clinical Geneti
* Neurogenetics Clinic & Research Laboratory, Danish Dementia Research Centre, Rig
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High speed is more desirable for iPS cardiomyocytes

Rate (min) Amplitude (a.u.)
& 400 -
. n=4 350 - n=4 n=4
300
s n=4 250
3 200 -
9 150 A
100 ~
' 50
0 : : 0 :
control 1IuM TG control 1UuM TG
Decay

baseline

Baseline: t = 0.93s (n=4)
TG: 1 =1.97s (n=4,; p<0.005)

TOXICOLOGICAL SCIENCES 131(1), 292-301 (2013)
@ do1:10.1093/toxsci/kls282

Advance Access publication September 14, 2012



Realization of high speed acquisition
8hz t '
B [ Exoosure time | Frame readout MBI | Exposure time
Frame transfer
Standard mode
100hz Exposure time 2

Exposure time 1
Frame readout 0

Frame readout 1

Exposure time 3
Frame readout 2 |

High speed mode
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Impact of different data acquisition speed

8 ms or 100 hz 120 ms or 8 hz

| |
10s 10s

Amplitude
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2.96 8.20 |i : J
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5 vs 30 min: Effect of hERG/Ik- blocker Astemizole
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FDSS waveform analysis software
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Heat map of cmpds due to their parameters

time
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Voltage and calcium probes might have different
profile
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Impact of different calcium dyes on cardiomyocytes
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Research article

Use of FDSS/uCell imaging platform for preclinical cardiac
electrophysiology safety screening of compounds in human induced
pluripotent stem cell-derived cardiomyocytes

Haoyu Zeng ¥, Matia [ Roman, Edward Lis, Armando Lagrutta, Fredetick Sannajust
S [ng Safety & Pupk Thamagalopy Dep Mericly Research Labamabories, Wit foink, B0 19485, (%2
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Electrode array to stimulate cells
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e Stimulate all 96 wells simultaneously

e Cylindrical electrodes

e change stimulation voltages by column
(Patent pending)
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EFS to pace cardiomyocytes




EFS: assay optimization
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Force measurement with cardiomyocytes tissue
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Motor neurons have matured electrophysiologically
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Neurons are our business.
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Calcium dysregulation contributes to
neurodegeneration in FTLD patient iPSC-derived
neurons
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Source: http://www.nature.com/articles/srep34904
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Early pathogenensis of DMD modelled in
patient-derived Human iPSC cells
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Source: http://www.nature.com/articles/srep12831



