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• A leader in optoelectronic components and advanced detector systems
• Founded 1953, based in Hamamatsu City, Japan
• Worldwide sales and service organisation, 4000 Employees
• Revenue about US$1.2 B (2015)



Photon
Is Our Business

Hamamatsu’s contribution to Nobel Prize in Physics in 2002 and 2015  



Hamamatsu PET center

Animal PET Cyclotron

Conscious

[11C]Raclopride[11C]SCH23390 [11C]b-CFT

Ketamine anesthetized



FDSS system – Dispensing and Imaging

Kinetic or “flash” 

fluorescence 

or luminescence

FDSS7000FDSS mCell

1996 2000

2008
2012



What does Hamamatsu FDSS do?

Add
96,384,1536 well s at a time 

Read
fluorescence  & luminescence simultaneously

Microplate



What has been done on FDSS?

• GPCR calcium influx assays
– Fluo4 based
– Fura2 based 
– Protein sensors such as Cameleon
– Aequorin

• Ion Channel assays
– Membrane potential: FMP, FluoVolt, VSP
– potassium channel: Thalium
– sodium channel: ANG2, SBFI
– chloride channel: YFP

• Waveform analysis
– calcium oscillation in cultured neurons
– Characterizing the phenotype of iPS cardiomyocytes

• Enzymatic assays
– Prolyl isomerase, LDHA, GTPase, Kvb

kinetic reader



Compound Profiling for hERG Channel Activities

- 60 compounds per 1536 plate, 12 concentrations in duplicate

http://ncgc.nih.gov/
http://ncgc.nih.gov/


YFP Assay to Identify Modulators of CFTR-ΔF508
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HTS Assay for Lactate Dehydrogenase

Analytical Biochemistry, 441(2) p115-122, 2013

The more “traditional” approach 
of monitoring NADH 
fluorescence is prone to 
compound fluorescence 
interference. Kinetic assay 
screen allows elimination of 
fluorescent artefacts

Reaction Detection of NADH (Ex 340/Em 480)

No Enzyme

IC50 oxamate

+LDHA

Baseline fluorescence
LDHA + NADH + compound

Pyruvate
addition



Journal of Biomolecular Screening. 14(4) p419-422. 2009

Suc-Ala-Ala-Pro-Phe-MCA, cis

Cyclophilin A Cyclosporin A

chymotrypsin

Suc-Ala-Ala-Pro-Phe-MCA, trans

Suc-Ala-Ala-Pro-Phe   +  AMC

thermo

365nm/460nm

plate shaking function

10Hz data collection

HTS to identify Prolyl Isomerase Inhibitors



E. Le Poul et al., J. Biomol. Screening 2002; 7(1) 57-66

Agonist

Aequorin + 

Ca++

GTP
GDP

Inositol Phosphates

Apoaequorin

+ Coelenterazine

Aequorin + Ca++

PLCb

FLASH LIGHT 

(10 to 30 seconds)



PLCb

Aequorin-based Functional Assay for GPCR



Forskolin

Isoproterenol

Metaproterenol

Salmeterol

Dopamine

Kinetically Analysis by cAMP GloSensor



Akerboom et al.,

Springer

Neuromethods 2012

Calcium Bound GCaMP3

Use FDSS to optimize GCaMP sensor



What is new?

• iPSC based cell based assay

• High speed data acquisition on whole plate

• Whole plate electric field stimulation



Low Mg2+-induced synchronized calcium oscillation 
in cultured neurons

40 ref & 28,000 cmpds @ 10 μM 
150 cmpds selected for acute in vivo 

antiepileptic effect (MES @ 30 mg/kg ip Mouse)



Neuronal calcium oscillations for preclinical 
seizure risk evaluation



Spontaneous calcium oscillation in neurons

iCell DopaNeurons

iCell GlutaNeurons





 



Amplitude (a.u.)Rate (min-1)

baseline 1uM TG

Baseline: t = 0.93s (n=4)

TG: t = 1.97s (n=4; p<0.005)

Decay

High speed is more desirable for iPS cardiomyocytes



100hz

Realization of high speed acquisition

8hz



Impact of different data acquisition speed

8 ms 120 ms

CV (%) 2.96 8.20

10 s

8 ms or 100 hz 120 ms or 8 hz

10 s

Amplitude
sampling rate

High speed 
acquisition



5 vs 30 min: Effect of hERG/IKr blocker Astemizole



FDSS waveform analysis software



Heat map of cmpds due to their parameters



Voltage and calcium probes might have different 
profile



Impact of different calcium dyes on cardiomyocytes



Electrode array to stimulate cells

Superimposing all 15 well

• Stimulate all 96 wells simultaneously
• Cylindrical electrodes
• change stimulation voltages by column

(Patent pending)



EFS to pace cardiomyocytes



Before

After
1V       2V       3V       4V          5V       6V       7V       8V

3x104cels/well

2x104cels/well

1x104cels/well

0.5x104cels/well

130909044/048/049
10秒間
S.U.あり(959-1917)
8ms
10ms duty
0.5mm

EFS: assay optimization



Force measurement with cardiomyocytes tissue

without pacing             with pacing

untreated

dofetilide

E-4031



Motor neurons have matured electrophysiologically

Motor neuron from SMA patient Motor neuron from ALS patient



Calcium dysregulation contributes to 
neurodegeneration in FTLD patient iPSC-derived 
neurons

Source: http://www.nature.com/articles/srep34904



Early pathogenensis of DMD modelled in 
patient-derived Human iPSC cells 

Source: http://www.nature.com/articles/srep12831


