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1 I S derived cell drug discovery in I D S S

Recently, studies of iPS cells (induced pluripotent stem cells) have made a huge impact in the drug
discovery field. Currently, human iPS cell (hiPSC) derived various specific types of cells such as

cardiomyocytes and neural cells are now widely available commercially, and the screening of chemical
compounds for drug discovery using these hiPSC-derived is possible. Screening using hiPSC-derived
cells is expected to provide more effective and easy way to evaluate the pharmacological and toxic
effects of test compounds in cell-based assays.

HAMAMATSU has developed new functions for the FDSS/UCELL which allows the measurement and
analysis of calcium transients in hiPSC-derived cardiomyocytes. This is useful for in vitro toxicity
screening using human cardiomyocytes, particularly at the early stage of drug development.

FDSS /uCELL

The FDSS/UCELL is a kinetic plate reader with an integrated dispensing head and imaging-based detector. Simultaneous
dispensing into the entire 96/384 well plates and simultaneous detection of the kinetics of the fluorescence or luminescence
intensity allow quick measurements with no time lag for the 96/384 well plate. The technologies employed in the FDSS series
are integrated into a compact body, enabling simple-to-use operation, suitable for assay development or in researching basic
cell-based kinetic assay.
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Ca2*-transient measurements in human Camera (sensor)

iPS-derived cardiomyocytes
Cell: iCell® Cardiomyocytes (Cellular Dynamics International)
Probe: Fluo-8/AM

FDSS/UCELL is capable of measuring Ca?*-transients in iPS/ES-derived
cardiomyocytes in 96/384-well plate format.




New Functions

@ Temperature control with Heater Unit for stable beating

of cardiomyocytes

@ High speed data acquisition to accurately measure
calcium oscillation (calcium transients) in

cardiomyocytes.

@ Software for analysis of calcium oscillation waveforms

Above three options are developed to have more reliable results from the cardiomyocyte assay.
Equipping with all of these options provide efficiency to compound toxicity study in early drug discovery

stage.

New Option 1

Heater unit
A11529-15
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The Heater Unit is designed to maintain a
stable temperature of all wells in a
microplate at +35 °C to +37 °C. The beating
of iPSC-derived cardiomyocytes is very
sensitive to temperature and easily looses
stability at room temperature. The heater unit
greatly improves the stability of beating.
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The above graph shows the changes in
the beating rate of human cardiomyocytes
in a microplate on the FDSS/uCELL during
30 minute incubation. Without the heater
unit (left column, at room temperature), the
beating rate gradually decreased with time
and the rate dropped by half after 30
minute incubation. In contrast, when the
well temperature was maintained at +37°C
using the heater unit (right), the beating
rate was unchanged even after 30 minute
incubation.

New Option 1

New Option 2

New Option 2

FDSS Software option
High Speed
Acquisition option
U8524-11

The High Speed Data Acquisition option for the
FDSS/UCELL can acquire images with very
short interval times (approx. 10 ms). To
accurately measure the calcium oscillation in
cardiomyocytes requires such high speed.

Data acquisition
Interval: 120 ms

Data acquisition
Interval: 9 ms

The above graph shows the fluorescent intensity
change (calcium concentration change) in
cardiomyocytes in a well, which were measured
with 120 ms (left) and 9 ms (right) sampling
intervals respectively. The main difference
between the measurements with the two
sampling rates is the time from the resting
calcium concentration level (bottom) to reaching
to the maximum calcium concentration (peak).
It is shorter when measured with 9 ms intervals,
which shows you may miss the accurate peak
point in measurements with 120 ms sampling
intervals. Shorter sampling intervals enables us
to measure calcium oscillation more accurately.
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FDSS Software option
Waveform Analysis software
for cardiomyocyte
U8524-12

After measuring the calcium oscillation in
cardiomyocytes with the FDSS/UCELL, you
need to analyze the data. The new FDSS
analysis software allows quick and easy
analysis of the waveform of calcium
oscillation.
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Above is the capture of the beat
analyzing software. This software is
launched from FDSS software. Open the
data with FDSS software and show the
range to analyze. Then press the button
to launch this software. 16 parameters
can be analyzed by this software.




Analysis Software for waveform of calcium
oscillation in cardiomyocytes

Support your analysis with multiple parameters (e.g. peak number) of calcium
oscillation in iPS/ES-derived cardiomyocytes.

@ Visualize and analyze the calcium oscillation in cardiomyocytes.

Feature

©® Auto-setting and visualized setting configuration.
® Flexible settings for various type of waveform.

@ 16 analysis parameters available.

Parameters

(1) | Peak number (Total, BPM)
(2) | P-P time [ms] (Ave, Std, Max, Min)
(3) | Ratio (Ave, Std) *Ratio = (AMP + RMP) / RMP
(4) | AMP (Ave, Std)
(5) | RMP (Ave, Std)
Slope (Ave, Std)
Rising Slope: Slope from bottom to peak
(6) Falling Slope: Slope from peak to bottom
peak bottom setting can be selected
0% - 100 %, 10 % - 90 %, 20 % - 80 %, 30 % - 70 %
(7) | Area under curve (Ave, Std)
(®)
to | PWD (PWD10 to 90)[ms] (Ave, Std)
(16)
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Procedure

FDSS data loading

Press the button in the FDSS software
to launch the analysis software and
the data shown in current range is
transferred to be analyzed.

Data preparation

®Interpolation

Duplicate the sampling number to
interpolate the missing sampling for
low sampling rate data.

eSmoothing

Smoothing is to remove the noise in
the waveform data, useful for very
high sampling rate data.

Analyze settings

elrregular peak detection level
Threshold to judge irregular beating
eBase line

Select median or bottom value to
create base line, and its range.

ePeak parameter

Configure the threshold level from the
baseline to detect peak, and to set the
width range for one peak.

eAUTO

Automatic settings are available.

Analyze

Select the necessary parameter and
analyze for the whole plate or well by
well

Results
Displays
waveform for the selected well

data in plate

® Analyzed data display in plate format ;

e Colored plate to visualize the data
value high/low among the wells.
®Analyzed waveform display for the
selected well

Text out results
Exporting data in text file with plate
format, and the data of each well.
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FDSS/pCELL

Experimental Protocol

Standard protocol for calcium ion assay using iPS-derived
cardiomyocytes are determined by the cell manufacturer.
Please consult your cell manufacturer for details.

1 Plating cells in 96/384-well microplates

Coat the plate with the material described in the cell
provider’s instruction manual.

I Thaw, plate and culture the cells according to the cell
provider’s instruction manual.
A 4 Please refer to below site, for the latest calcium transient protocol.

https://cellulardynamics.com/resources/literature/?product_cat=icell-cardiomyocytes2&
document-category=application-protocols

<

Ca?* dye loading to cells

Prepare the Loading buffer at +37°C

Loading Buffers

HEPES-Hank's Balanced Salt Thermo Fisher Scientific #14025-092
Solution (calcium, magnesium) (pH7.4) | Thermo Fisher Scientific #15630-056
2 UM Fluo8-AM AAT Bioquest #21083
0.05 % Pluronic F-127 Thermo Fisher Scientific # P-6866
1.25 mM Probenecid Sigma #P8761

Loading

- Remove the culture medium
- Add 80 pL/well of +37°C Loading buffer prepared in Step 1
- Incubate the cells for 1 hour at +37°C in 5 % CO2

Wash out
- Remove Loading buffer
- Add 100 uL/well of +37°C HEPES-Hank's Balanced Salt Solution

NOTE: This dye loading protocol is just one example you may need to optimize it to have better performance in

your experiments.
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FDSS Data Acquisition / Data Analysis

Instrument Set up

- Turn on the system 30 minutes before the experiment to cool the
camera and to warm the stage up to +37°C

- Launch FDSS software

Protocol Setting
- Set the interval to 10 ms to 30 ms, and configure the sampling number
- Set the dispense parameter if dispense is necessary in the protocol

« W

Data acquisition and analysis
- Start assay with the configured setting protocol
v - Open the measured data and analyze them

—




Measurement and Analysis examples
In-vitro toxicity study examples using iPS/ES derived cardiomyocytes

Evaluated Compound List

- . .+ | Concentration of

Compound Description Arrythmia |Contractability Compound
E-4031 Known compound for hERG potassium channel P 10 nM to 10 pM

blocker

. Known compound which improves tachyarrhythmia

Verapamil by interrupting the calcium lon channel ® ® 10nMto 10 uM

Known compound which sitimulates
Isoproterenol cardiomyocyte influencing B-receptor ® 10 nMto 10 uM

Compound 1 E-4031

oM 10 nM 30 nM 100 nM 300 nM 1 uM 3 uM 10 uM
IC50 from BPM BPM P-P time AMP
o 50 < 50 30000 15000
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FDSS/nCELL

Compound 2 Verapamil

oM 10 nM 30 nM 100 nM 300 nM 1 UM 3 uM 10 uM
IC50 from BPM BPM P-P time AMP
50 _ 50 2000 15000
Lol £ 40 z -
EEY 2 % £ 2 10000
§2 § 2 £ 1000 <
< < & = 5000
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Compound 3 Isoproterenol

oM 10 nM 30 nM 100 nM 300 nM 1uM 3 uM 10 uM
EC50 from BPM BPM P-P time AMP
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Basic System Configuration for measurement
For Kinetic measurement, either 96/384 dispenser head or EFS pacing system is required

Base unit C7903-11, U8524-01A, |Standard configuration for Cardiomyocyte package
U8524-03A, A11529-01A,
A11529-02, M11031-02
A11529-04, A11529-05,
A11529-15, U8524-11

Sensor C9100-23B EM-CCD camera with Frame grabber board and cables, C mount lens
M7791-19
AB402
Light Source array unit (B, G) L11601-06 Light Source for Fluo-4 and FMP, ex1: 470 nm/ ex2: 530 nm,
em1: 540 nm/ em2: 593 nm
FDSS Software option Waveform U8524-12 BPM, P-P, Amplitude, Slope, Area Under Curve, PWD
Analysis Software for Cardiomyocyte (10, 20, 30, 40, 50, 60, 70, 80, 90)

OPTIONS

EFS pacing system M13040-01 Stimulation Voltage: 0 V to 20 V, Frequency: 0.1 Hz to 50 Hz,

Pulse Width: 1 ms to 100 ms, Number: 1 to 1000 times

Caution Notice: The FDSS/UCELL EFS system should not be used for
optically detecting / monitoring change in transmembrane potential of
the cells. The FDSS/uCELL EFS system should not be used on any
cell or cells in which the user or anyone else has expressed target ion

channels

Dispensing unit (96 tip type) A10118-24 96 ch Dispenser Head, for kinetic measurement
Dispensing unit (384 tip type) A10118-26 384 ch Dispenser Head, for kinetic measurement
Washing unit A11529-09 Wash vat, in/out pump, tubes, wash/waste tanks
Chimney plate (96 tip type) A11529-12 Chimney Plate for 96 dispenser head wash
Chimney plate (384 tip type) A11529-13 Chimney Plate for 384 dispenser head wash
Consumables
96 black tip (10 racks) for A8687-32A Disposable plastic tips for 96 well plate format assay, contains 10 racks
FDSS7000/uCELL
384 black tip (10 racks) for A8687-62A Disposable plastic tips for 384 well plate format assay, contains 10 racks
FDSS7000/uCELL
Dimensions 550 670
Dimensions/Weight {550 mm (W) x 1600 mm (H) x 670 mm (D) / approx. 200 kg f
(Main unit)
Dimensions/Weight |300 mm (W) x 500 mm (H) x 500 mm (D) / approx. 20 kg
(Data Analysis unit) | *When using our standard computer rack which is only Q|

available in Japan Only. Please refer to the local |

Hamamatsu representative for the computer rack prepared é ;

locally.

[Dimensions (unit: mm)]

* FDSS is registered trademark of Hamamatsu Photonics K.K. (China, France, Germany, Italy, Japan, U.K., U.S.A.)
% Product and software package names noted in this documentation are trademarks or registered trademarks of their respective manufacturers.

« Subject to local technical requirements and regulations, availability of products included in this promotional material may vary. Please consult your local sales representative.
« Information furnished by HAMAMATSU is believed to be reliable. However, no responsibility is assumed for possible inaccuracies or omissions.
Specifications and external appearance are subject to change without notice.

©2017 Hamamatsu Photonics K.K.

HAMAMATSU PHOTONICS K.K.

www.hamamatsu.com

HAMAMATSU PHOTONICS K.K., Systems Division

812 Joko-cho, Higashi-ku, Hamamatsu City, 431-3196, Japan, Telephone: (81)53-431-0124, Fax: (81)53-435-1574, E-mail: export@sys.hpk.co.jp

U.S.A.: Hamamatsu Corporation: 360 Foothill Road, Bridgewater, NJ 08807, U.S.A., Telephone: (1)908-231-0960, Fax: (1)908-231-1218 E-mail: usa@hamamatsu.com

Germany: Hamamatsu Photonics Deutschland GmbH.: Arzbergerstr. 10, D-82211 Herrsching am Ammersee, Germany, Telephone: (49)8152-375-0, Fax: (49)8152-265-8 E-mail: inffo@hamamatsu.de

France: Hamamatsu Photonics France S.A.R.L.: 19, Rue du Saule Trapu, Parc du Moulin de Massy, 91882 Massy Cedex, France, Telephone: (33)1 69 53 71 00, Fax: (33)1 69 53 71 10 E-mail: infos@hamamatsu.fr

United Kingdom: Hamamatsu Photonics UK Limited: 2 Howard Court,10 Tewin Road, Welwyn Garden City, Hertfordshire AL7 1BW, UK, Telephone: (44)1707-294888, Fax: (44)1707-325777 E-mail: info@hamamatsu.co.uk

North Europe: Hamamatsu Photonics Norden AB: Torshamnsgatan 35 16440 Kista, Sweden, Telephone: (46)8-509-031-00, Fax: (46)8-509-031-01 E-mail: info@hamamatsu.se

Italy: Hamamatsu Photonics Italia S.r.l.: Strada della Moia, 1 int. 6, 20020 Arese (Milano), Italy, Telephone: (39)02-935-81-733, Fax: (39)02-935-81-741 E-mail: inffo@hamamatsu.it

China: Hamamatsu Photonics (China) Co., Ltd.: 1201 Tower B, Jiaming Center, 27 Dongsanhuan Beilu, Chaoyang District, 100020 Beijing, China, Telephone: (86)10-6586-6006, Fax: (86)10-6586-2866 E-mail: hpc@hamamatsu.com.cn
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