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Before You Begin

Immediately transfer the frozen vials to liquid nitrogen storage.

Read this entire iCell® Cardiomyocytes User’s Guide before handling or using
iCell Cardiomyocytes.

iCell Cardiomyocytes are for life science research use only. See Appendix A
for more information and other restrictions.

A Material Safety Data Sheet (MSDS) for dimethyl sulfoxide (DMSO), in which
iCell Cardiomyocytes are frozen, is available online at
www.cellulardynamics.com/lit/ or on request from Cellular Dynamics
International. Only technically qualified individuals experienced in handling
DMSO and human biological materials should access, use, or handle iCell
Cardiomyocytes.

Cellular Dynamics International, Inc.




Chapter 1. Introduction

Cellular Dynamics International’s (CDI) iCell Cardiomyocytes are highly purified,
human cardiomyocytes derived from induced pluripotent stem (iPS) cells through
CDI’s proprietary differentiation and purification protocols. iCell Cardiomyocytes are
a mixture of spontaneously electrically active atrial, nodal, and ventricular-like
myocytes with typical biochemical, electrophysiological, and mechanical
characteristics and expected responses upon exposure to exogenous agents.
Thus, these cells provide a reliable source of human cardiomyocytes suitable for
use in targeted drug discovery, toxicity testing, and other life science research.

When thawed and plated with iCell Cardiomyocytes Plating Medium and
maintained in iCell Cardiomyocytes Maintenance Medium as instructed in this
User’'s Guide, iCell Cardiomyocytes will begin to beat spontaneously within 24 - 48
hours. When plated at appropriate densities, iCell Cardiomyocytes also will form
electrically connected syncytial layers that beat in synchrony. A wash step at 48
hours post-thaw using the Maintenance Medium will remove non-adhered cells,
leaving a population of plated, electrically and mechanically active cardiomyocytes
that are ready for use.

iCell Cardiomyocytes Maintenance Medium is antibiotic-free and has been
specially formulated to maintain the health and function of the cardiomyocytes
while limiting the proliferation of the small percentage of non-cardiomyocyte cells.
iCell Cardiomyocytes therefore can be maintained in culture for at least 2 weeks in
the Maintenance Medium without appreciable loss of purity, enabling longer term
studies. Thus, the combination of CDI’s purification process and adherence to the
procedures described in this User's Guide makes additional use of antibiotics
unnecessary.

iCell Cardiomyocytes User’s Guide 1



Components Supplied by Cellular Dynamics

Item Catalog Number

(1 unit) CMC-100-110-001*
(5 unit) CMC-100-110-005*
(1 unit) CMC-100-010-001#
(5 unit) CMC-100-010-005%
(1 unit) CMM-100-110-001
(5 unit) CMM-100-110-005

(1 unit) CMM-100-120-001
(5 unit) CMM-100-120-005

iCell Cardiomyocytes*

iCell Cardiomyocytes Plating Medium*

iCell Cardiomyocytes Maintenance Medium*

iCell Cardiomyocytes User's Guide
Also available online at www.cellulardynamics.com/lit/

Certificate of Analysis
Also available online at www.cellulardynamics.com/coa/

Certificate of Origin

* Material Safety Data Sheets available online at www.cellulardynamics.com/lit/
+ Contains monomeric red fluorescent protein (RFP) expressed under control of the endogenous Myh6 promoter

# No RFP expression

Required Equipment and Consumables

Item Vendor Catalog Number
Equipment

Liquid Nitrogen Storage Unit Multiple Vendors

Biological Safety Cabinet with UV Lamp Multiple Vendors

Tabletop Centrifuge Multiple Vendors

37°C Water Bath Multiple Vendors

Cell Culture Incubator Multiple Vendors

Hemocytometer or Automated Cell Counter  Multiple Vendors

Phase Contrast Microscope Multiple Vendors

Optional Equipment

Floating Microcentrifuge Tube Rack Multiple Vendors
Consumables

Pipettors and Pipettes Multiple Vendors
50 ml Centrifuge Tubes Multiple Vendors

Suitable Cell Culture Vessels

e, T6 gt Multiple Vendors

15 mm Coverslips -

Electrophysiology Applications Warner Instrument Corp. 64-0703

Trypan Blue Gibco 15250
Gelatin, Type A, Cell Culture Tested Sigma-Aldrich G1890
Distilled Water Multiple Vendors

2 Cellular Dynamics International, Inc.
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Technical Support and Training

CDI's Technical Support Scientists have the necessary laboratory and analytical
experience to respond to your inquiries. In addition, hands-on training is available
(www.cellulardynamics.com/training/) or watch our Handling iCell Cardiomyocytes
Training Video (www.cellulardynamics.com/cm_handling/). In-lab training may be
available upon request.

Telephone (877) 310-6688 x5 (US toll-free) / (608) 310-5100 x5
Monday - Friday, 8:30 am - 5:00 pm US Central Time

Fax (608) 310-5101

Email support@cellulardynamics.com

iCell Cardiomyocytes User’s Guide 3
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Chapter 2. Handling and Storage

Handling iCell Cardiomyocytes

iCell Cardiomyocytes are provided as cryopreserved single-cell suspensions in
1 ml cryovials. Upon receipt, directly transfer the cryobox containing the iCell
Cardiomyocytes to the vapor phase of liquid nitrogen storage. We strongly
recommend transferring the entire cryobox into the storage racks. Avoid
transferring individual vials.

It is critical to maintain cryopreserved iCell Cardiomyocytes at a stable
temperature. Minimize exposure of cryopreserved iCell Cardiomyocytes to
ambient temperature when transferring vials to liquid nitrogen storage.

Handling iCell Cardiomyocytes Media

iCell Cardiomyocytes Plating Medium and iCell Cardiomyocytes Maintenance
Medium are shipped frozen on dry ice. Store at -20°C before use and 4°C for up to
2 weeks after thaw. If media will be used for longer than two weeks, aliquot and
freeze again after the initial thaw. Do not subject media to more than a single
refreeze and thaw cycle.

iCell Cardiomyocytes User’s Guide 5



Chapter 3. Preparing Cell Culture Surfaces

iCell Cardiomyocytes will plate and function on a variety of substrates. Freshly
prepared gelatin, collagen, PDL-laminin, and fibronectin have been shown to
support attachment, viability, and function of iCell Cardiomyocytes with similar
efficiencies. Coating plates with a 0.1% gelatin solution is an economical, simple,
and recommended method for preparing cell culture plates for culturing iCell
Cardiomyocytes.

CDI provides application notes that recommend assay-specific substrates. See
www.cellulardynamics.com/lit/ for a list of available application notes for iCell
Cardiomyocytes. Regardless of the substrate of choice, prepare plating surfaces
before thawing iCell Cardiomyocytes.

Preparing 0.1% (w/v) Gelatin Solution
1. Prepare the bottles for mixing the 0.1% gelatin solution.

e Do not use bottles that have previously contained or been exposed to
detergent.

¢ Acid-wash new bottles before use.

e Use only high-purity, 18MQ sterile water for washing bottles.

2. Measure 500 mg of gelatin (Type A, powder, cell culture tested) and add this
amount to each bottle.

3. Add 500 ml of sterile water to each bottle.
4. Sterilize the gelatin solution by autoclaving using liquid cycle.

Note: 0.1% gelatin solution can be filter sterilized, but it will be necessary to
heat the solution to 60°C to ensure that the gelatin has completely dissolved
before filtering. Ensure that the final volume is 500 ml before filtering.

The sterile 0.1% gelatin solution is stable for 3 months when prepared as
described above and stored at room temperature.

Preparing the Plate or Coverslip Surface

1. Select the culture dish appropriate for your experimental use, i.e. 96-well plate,
6-well plate, or 15 mm coverslips in each well of a 12-well plate, etc.

2. Add gelatin:

o 96-well plate: Pipette 100 pl of 0.1% gelatin solution into each well.

o 6-well plate: Pipette 2 ml of 0.1% gelatin solution into each well.

e 15 mm coverslip in each well of a 12-well plate: Add 1 ml of 0.1%
gelatin to each well to cover coverslips with gelatin solution.

3. Incubate in 37°C cell culture incubator for at least 1 hour.

4. Aspirate gelatin solution immediately before addition of cell suspension.

6 Cellular Dynamics International, Inc.




Chapter 4. Thawing iCell Cardiomyocytes
and Media

Thawing iCell Cardiomyocytes Plating Medium

Thaw iCell Cardiomyocytes Plating Medium overnight at 4°C in preparation for
next-day thawing of the iCell Cardiomyocytes. Any unused portion of iCell
Cardiomyocytes Plating Medium can be stored at 4°C for 2 weeks.

Note: In the remainder of this chapter, iCell Cardiomyocytes Plating Medium is
referred to as Plating Medium.

Remove iCell Cardiomyocytes Plating Medium from 4°C and place at room
temperature for 2 - 4 hours before thawing cells. Ensure enough Plating Medium is
thawed to allow for proper dilution. Calculate the amount of Plating Medium
necessary to thaw for each unit of cardiomyocytes as follows:

6x10° Cells x Viablity x Plating Ef ficiency
Target Plating Density(cells/ml)

Plating Medium to Thaw (ml) =

Viability and Plating Efficiency are batch specific and listed on the Certificate of
Analysis. Plating Efficiency and Target Plating Density are further defined in
Chapter 5.

Thawing iCell Cardiomyocytes

Maintain iCell Cardiomyocytes in liquid nitrogen until immediately before thawing to
ensure maximal performance of the cells. Complete the following steps of the
thawing procedure in a time-efficient manner to facilitate optimal iCell
Cardiomyocytes viability and performance.

Note: Thaw no more than three vials of iCell Cardiomyocytes at one time.

1. Remove the frozen iCell Cardiomyocytes cryovial from the liquid nitrogen
storage tank.

Note: If necessary, cryovials can be placed on dry ice for up to 10 minutes
before thawing.

2. Place the vial in a 37°C water bath for 4 minutes (avoid submerging the cap)
and hold stationary (no swirling). Use of a floating microcentrifuge tube rack is
recommended.

Precise timing of the placement is critical to maximizing viable cell
recovery.

3. Immediately remove the cryovial from the water bath following the 4 minute
incubation, spray with 70% ethanol, and place into the biological safety cabinet.

4. Gently transfer the iCell Cardiomyocytes cryovial contents to a 50 ml centrifuge
tube using a 1 ml pipettor.

iCell Cardiomyocytes User’s Guide 7



Note: Use of a 50 ml centrifuge tube facilitates suitable mixing to minimize
osmotic shock and increase cardiomyocyte viability.

Avoid repeated pipetting of the thawed iCell Cardiomyocytes cell
O suspension.

Rinse the empty iCell Cardiomyocytes cryovial with 1 ml of room temperature
Plating Medium to recover residual cells from the vial. Transfer the Plating
Medium rinse from the cryovial to the thawed cardiomyocytes by adding the
rinse drop-wise over 90 seconds (i.e. one drop every 4 - 5 seconds) to the

50 ml centrifuge tube while gently swirling the tube after addition of each drop.

Drop-wise addition of Plating Medium to the iCell Cardiomyocytes cell
O suspension is critical to ensure maximum viability and attachment of the
cells once plated. It is recommended that the first ml of media added to
the cell suspension is added evenly over ~90 seconds, i.e. one drop
every 4 - 5 seconds. Following the addition of each drop, the suspension
is mixed thoroughly by gently swirling the tube. Refer to our Handling
iCell Cardiomyocytes Training Video
(www.cellulardynamics.com/cm handling/).

Add 8 ml of room temperature Plating Medium to the 50 ml centrifuge tube.
Add the first 1 ml in a drop-wise fashion over 30 - 60 seconds. Then add the
remaining 7 ml over the next ~30 seconds.

It is critical to slowly add the 8 ml of room temperature Plating Medium to
the thawed cardiomyocytes to ensure maximum viability and attachment.
Refer to our Handling iCell Cardiomyocytes Training Video
(www.cellulardynamics.com/cm_handling/).

Gently mix the contents of the 50 ml centrifuge tube by inverting 2 - 3 times.
Gentle inversion is critical to ensure maximum viability.

The cell suspension is now ready for cell counting and seeding.

Accurate assessment of viable cell number and seeding of correct cell
numbers is critical for the subsequent steps of this protocol. Following
counting, be sure to invert the thawed cardiomyocyte suspension 2 - 3 times to
ensure an even cardiomyocyte distribution before plating.

Note: You can thaw up to three iCell Cardiomyocytes vials at a time. When
thawing multiple vials, combine the thawed contents of the cryovials before
adding the rinse and final volume of Plating Medium. Follow the timing outlined
in steps 4 and 5. For example, if pooling three cryovials, add each 1 ml of rinse
over 90 seconds (270 seconds total).

Cellular Dynamics International, Inc.




Chapter 5. Plating iCell Cardiomyocytes

iCell Cardiomyocytes are provided as a highly pure, single-cell suspension of
cryopreserved cardiomyocytes. Following the protocols described in this User’'s
Guide, you can expect a percentage of the seeded, viable cardiomyocytes to
attach to the cell culture plates, a metric we refer to as Plating Efficiency. Plating
Efficiency is calculated from the following characteristics of the thawed iCell
Cardiomyocytes single-cell suspension:

Viable Cell Count The total number of viable cells received from cell
counting analysis of the single-cell suspension
immediately following thaw.

Viable Cell Density = The number of viable cells/ml received from cell
counting analysis of the single-cell suspension
immediately following thaw.

Seeded Cell Count  The total number of viable cells added to the cell
culture well.

Plated Cell Count The number of viable cells that have firmly attached to
the cell culture well after 48 hours.

; . Plated Cell Count
Plating Effictency Plating Efficiency = Seeded Cell Count x 100

Example: If 600,000 cells were seeded, and 350,000
plated cells were recovered after 48 hours in culture,
the Plating Efficiency for that particular lot of cells
would be calculated as follows:

350,000 Plated Cells
600,000 Cells Seeded

58.3% =

Note: Plating Efficiency is a quality control metric that
is determined for each lot of iCell Cardiomyocytes and
is found on the Certificate of Analysis provided with
each shipment. Using the lot number, you can also
look up your Certificate of Analysis on the Cellular
Dynamics website (www.cellulardynamics.com/coa).

Because iCell Cardiomyocytes are non-proliferative, you may need to initially
seed a higher number of cardiomyocytes to achieve the same appearance as
cultures of proliferating cells.

The near 100% purity of iCell Cardiomyocytes in combination with the minimal
outgrowth of contaminating cells when cultured in iCell Cardiomyocytes
Maintenance Medium allows highly pure cultures to be maintained for at least
2 weeks.

Note: In the remainder of this chapter, iCell Cardiomyocytes Plating Medium is
referred to as Plating Medium and iCell Cardiomyocytes Maintenance Medium as
Maintenance Medium.

iCell Cardiomyocytes User’s Guide



Determining Viable Cell Density

Quantification of viable cells is performed using an automated cell counter or a
hemocytometer (using trypan blue exclusion to identify viable cells). This step is
required to determine the Viable Cell Density (in cells/ml) of the thawed iCell
Cardiomyocytes cell suspension. Viable Cell Density and Viable Cell Count are
related by the following equation:

e oD = Viable Cell Count
taole Ce ensity = Cell Suspension Volume (ml)

Note: If your application requires higher cell densities, simply pellet iCell
Cardiomyocytes using a tabletop centrifuge at 180 x g for 5 minutes, remove the
necessary amount of Plating Medium to achieve the desired density, and gently
resuspend the iCell Cardiomyocytes. Note that over-pipetting could reduce cell
viability.

Plating iCell Cardiomyocytes for Cell-based Assays

iCell Cardiomyocytes perform well in many cell-based assays, including cell
viability, apoptosis, and mitochondrial function. The optimal density of plated
cardiomyocytes per unit of surface area can be assay dependent and must be
determined empirically based on the intended use. However, a density of ~47,000 -
63,000 cardiomyocytes / cm? provides a beating synctium and is a good place to
start for most cell-based assays. The following table provides the desired cell
number per well and seeding volume per well for a variety of common cell culture
plates / vessels.

Note: This table provides a guide for syncitial formation only. See the application
notes available online at www.cellulardynamics.com/lit/ for assay-specific densities
and seeding volumes.

Recommended Cell Recommended

Culture Vessel Growth Area (cm?) Number Seeding Volume (ml)
96-well plate 0.32 15 - 20x10° 0.1

24-well plate 1.9 90 - 120x10° 0.6

12-well plate 3.8 180 - 240x10° 1.2

6-well plate 9.5 450 - 600x10°

T25 flask 25 1.2 - 1.6x10°

Table 1: Summary of Recommended Volumes and Measures
All volumes and measures are per well, if applicable.

The number of viable cells that attach is dependent on the Plating Efficiency of the
cell lot. Plating Efficiency is measured for each lot of iCell Cardiomyocytes and is
found on the Certificate of Analysis provided with each lot/shipment. Using the lot
number, you can also look up your Certificate of Analysis on the Cellular Dynamics
website (www.cellulardynamics.com/coa/).

10 Cellular Dynamics International, Inc.




Plating in 96-well Plates for Cell-based Assay Applications

The recommended plated density for performing cell-based assays in 96-well
plates using iCell Cardiomyocytes is 15,000 to 20,000 plated cardiomyocytes per
well. However as mentioned in the previous section, the optimal plated density is
dependent on the biology in question as well as the sensitivity of the assay and
must be determined empirically.

The following procedure describes how to plate 15,000 cells/well in a 96-well plate
assuming a Seeding Volume of 100 ul per well, a Plating Efficiency of 45%, a post-
thaw Viable Cell Density of 0.4x10° cells/ml, and an actual post-thaw cell volume of
9.5 ml (0.5 ml was used to attain the Viable Cell Density).

This same procedure can be used to plate cells in other culture dish formats by
substituting the appropriate recommended cell numbers and seeding volumes.

1. Prepare the thawed cell suspension for plating into a 96-well plate.

a. Obtain the Plating Efficiency from the Certificate of Analysis. Alternatively,
you can use the lot number to look up specific Certificate of Analyses on
the Cellular Dynamics website (www.cellulardynamics.com/coa/). (For
purposes of this example, assume the Plating Efficiency is 45%.)

b. Obtain the Viable Cell Density (cells/ml) from the “Determining Viable Cell
Density” section earlier in this chapter. (For purposes of this example,
assume the Viable Cell Density is 0.4x10° cells/ml.)

c. Calculate the Target Plating Density.

T ¢ Plating Densitv = Desired Cell Number per Well
grget Fiating Uensity = Seeding Volume per Well (ml)

In this example, the desired number of plated cells per well is 15,000, and
the suggested seeding volume is 100 ul. Thus, the Targef Plating Density
is

15,000 cells per well
0.1 ml

d. Calculate the Total Plating Volume necessary to bring the thawed cell
suspension to the Target Plating Density.

0.15x10° cells/ml =

Actual Volume (ml) x Viable Cell Density (cells/ml) x Plating Efficiency
Target Plating Density (cells/ml)

Total Plating Volume =

where Actual Volume is the post-thaw suspension volume after cell
counting. Thus, the Total Plating Volume is

9.5 ml x 0.4x10° cells/ml x 0.45

114ml = 0.15x106 cells/ml

e. Add sufficient Plating Medium to the thawed cell suspension to achieve the
calculated Total Plating Volume.

iCell Cardiomyocytes User’s Guide 11



2. Aliquot the Total Plating Volume into one or more 96-well plates.

a. Obtain gelatin-coated 96-well plate(s). For more information, see Chapter
3, Preparing Cell Culture Surfaces.

b. After aspirating the gelatin from the wells, gently mix the cell suspension
and dispense seeding volume aliquots of cell suspension (i.e. 100 pl) to
each well of the 96-well plate using a multichannel pipettor.

Place plate in cell culture incubator at 37°C, 7% CO..

13

Media exchange and recommended washing procedure before assaying the cells
are described in Chapter 6, Maintaining iCell Cardiomyocytes.

Expected Plating Densities

The images in Figure 1 illustrate the expected coverage that can be obtained by
following the provided plating instructions. iCell cardiomyocytes were added to a
96-well plate at the indicated seeding densities to obtain the desired plating
densities. The cells were allowed to recover for 48 hours and then labeled with
Calcein-acetoxymethylester (calcein-AM), a non-fluorescent, cell permeant
compound that is converted by intracellular esterases into the cell-impermeant
fluorescent dye calcein. Here the dye is used to specifically demonstrate cell
viability, to indicate their homogenous distribution, and to provide morphological
information regarding the expected substrate coverage. The left column of images
shows an entire well while the right column shows a close-up image from that well.
Note that the cells have not been plated long enough to form syncitia.

22,000 cells/well seeded; 9,000 cells/well plated

20X

200X

52,000 cells/well seeded; 21,000 cells/well plated

20X

Figure 1: Examples of iCell Cardiomyocytes Plating Density
The above images illustrate the expected density of calcein-positive cells after 48 hours of
incubation. These iCell Cardiomyocytes had a Plating Efficiency of ~40%.

200X
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Plating iCell Cardiomyocytes for Manual Patch
Clamp Applications

Electrophysiological techniques such as conventional whole-cell voltage clamp and
microelectrode array (MEA) methodologies are excellent techniques for measuring
the electrical behavior of cardiomyocytes and their reactions to exogenously
applied agents at the single cell and population level, respectively. iCell
Cardiomyocytes are fully functional human cardiomyocytes that express cardiac
Na*, Ca®*, and K" channels in their native environment. Thus the electrical activity
and controllable in vitro environmental conditions of the iCell Cardiomyocytes test
system provides an ideal cardiac model for drug discovery and detection of
potential compound toxicity.

Plating for Conventional Patch Clamp Recording

1. Obtain 12-well plate(s) containing gelatin-coated coverslips. For more
information, see Chapter 3, Preparing Cell Culture Surfaces.

2. Seed 40,000 - 80,000 viable cardiomyocytes in 2 ml of Plating Medium into
each well. Do not allow the coverslips to dry before cell addition.

3. Incubate for at least 2 days in a standard cell culture incubator at 37°C, 7%
CO..

4. Remove non-adhered cells and debris by rinsing with Maintenance Medium
48 hours after the initial plating step.

5. Feed the plated cardiomyocytes by exchanging the Maintenance Medium
every other day following removal of non-adherent cells and debris.

iCell Cardiomyocytes User’s Guide 13



Chapter 6. Maintaining iCell Cardiomyocytes

iCell Cardiomyocytes are shipped cryopreserved, at high purity. The cells maintain
a high purity for at least 2 weeks after plating if plated in the iCell Cardiomyocytes

Plating Medium and maintained in iCell Cardiomyocytes Maintenance Medium as

recommended.

Note: In the remainder of this chapter, iCell Cardiomyocytes Plating Medium is
referred to as Plating Medium and iCell Cardiomyocytes Maintenance Medium as
Maintenance Medium.

Thaw the Maintenance Medium at 4°C overnight before its use. This medium is

O stable for 2 weeks when stored at 4°C. Aliquoting the media into single use
volumes post-thaw and subsequent storage at 4°C in tightly sealed containers
will minimize pH changes.

1. One day before use, thaw the Maintenance Medium overnight at 4°C.
2. Immediately before use, warm the Maintenance Medium in a 37°C water bath.

3. 48 hours after plating, gently wash off the non-adherent cells and debris by
pipetting the medium up and down approximately 5 times while gently washing
the surface of the plate with a single- or multi-channel pipette or serological
pipette.

Note: Alternatively, aspirate the Plating Medium to remove the non-adherent
cells and perform 2 washes with Maintenance Medium changes of appropriate
volume, gently washing the surface of the plate with each medium change.

4. Aspirate the Plating Medium in the well and replace with the appropriate
volume of Maintenance Medium. Be careful not to touch or disrupt the adhered
cardiomyocytes. Recommended volumes are the same as those listed Chapter
5, Seeding Volumes.

5. Exchange media every other day after plating. Culture iCell Cardiomyocytes in
a standard cell culture incubator at 37°C, 7% CO..

14 Cellular Dynamics International, Inc.




Chapter 7. Applications in Cell-based Assays

iCell Cardiomyocytes can be used for cell-based assays. See the application notes
available online at www.cellulardynamics.com/lit/. CDI has tested iCell
Cardiomyocytes with a variety of assay platforms including the following:

Item Vendor Catalog Number
CellTiter-Glo Luminescent Cell Viability Assay Promega G7570
MultiTox-Fluor Multiplex Cytotoxicity Assay Promega G9200
MultiTox-Glo Multiplex Cytotoxicity Assay Promega G9270
CellTiter-Fluor Cell Viability Assay Promega G6080
Caspase-Glo 3/7 Assay Promega G8090
CyQUANT Cell Proliferation Assay Invitrogen C7026

JC-10 Mitochondrial Membrane Potential Assay ABD Bioquest 22800

We recommend performing cell-based assays no earlier than 48 hours after
plating. The wash step at 48 hours to remove non-attached cells and debris
before the start of the assay is critical for assay performance. Typically cell-
based assays are performed after the formation of a beating syncitium.

The results shown below demonstrate the function of iCell Cardiomyocytes in
general viability, apoptosis, and mitochondrial membrane potential assays.
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Figure 2: iCell Cardiomyocytes Viability Assay

iCell Cardiomyocytes with a Plating Efficiency of 56% were seeded at 34,000 viable
cells/well (~19,000 plated cells/well) and plated for 48 hours in 0.1% gelatin-coated 96-well
plates before washing away unattached cells. A 3-fold serial dilution series of staurosporine
(AG Scientific, S-1016) diluted in iCell Cardiomyocytes Maintenance Medium was applied to
triplicate wells per concentration. Staurosporine concentrations ranged from 15 nM to

100 uM. Cell viability was measured using the CellTiter-Glo Luminescent Cell Viability Assay
(Promega, G7570) after 24 hours of staurosporine treatment using a Tecan GENios Pro
microplate reader (1 second/well integration time).
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Figure 3: iCell Cardiomyocytes Apoptosis Assay

iCell Cardiomyocytes with a Plating Efficiency of 56% were seeded at 34,000 viable
cells/well (~19,000 plated cells/well) and plated for 48 hours in 0.1% gelatin-coated 96-well
plates before washing away unattached cells. A 3-fold serial dilution series of staurosporine
(AG Scientific, S-1016) diluted in iCell Cardiomyocytes Maintenance Medium was applied to
triplicate wells per concentration. Staurosporine concentrations ranged from 15 nM to

100 uM. Caspase activity was measured using the Caspase-Glo 3/7 Assay (Promega,
G8091) after 6 hours of staurosporine treatment using a Tecan GENios Pro microplate
reader (1 second/well integration time). Error bars represent standard deviation of

triplicate wells.
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Figure 4: iCell Cardiomyocytes Mitochondrial Membrane Potential Assay

iCell Cardiomyocytes with a Plating Efficiency of 56% were seeded at 34,000 viable
cells/well (~19,000 plated cells/well) and plated for 48 hours in 0.1% gelatin-coated 96-well
plates before washing away unattached cells. Cells were cultured for another 96 hours with
Maintenance Medium before mitochondrial membrane potential assay. A 3-fold serial
dilution series of valinomycin (Fluka, 94675) diluted in Maintenance Medium was applied to
triplicate wells per concentration. Valinomycin concentrations ranged from 11 pM to 74 nM.
Mitochondrial membrane potential was measured using the JC-10 Assay (ABD Bioquest,
22800) after 4 hours of valinomycin treatment with a Tecan GENios Pro microplate reader
(ex490/em535 and ex490/em580 filters). Error bars represent standard deviation of triplicate
wells.
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Appendices

Appendix A. Intellectual Property Rights, Use
Restrictions, and Limited License

A. OWNERSHIP. Customer acknowledges that the Products provided to Customer embody
intellectual property deemed to be of significant value to Cellular Dynamics and its licensors,
and that such intellectual property may be protected by the law of patents, copyrights, trade
secrets, and other laws. Customer acknowledges and agrees that neither this Agreement
nor the purchase of the Products by Customer shall be construed as a transfer of any title or
the grant of any rights in and to the intellectual property embodied in the Products owned or
licensed by Cellular Dynamics. The Products are covered by one or more of the following
patents: U.S. Patent Nos. 5,733,727, No. 6,015,671, No. 6,399,300, and No. RE37,978.
Other patents are pending. Customer has a limited license to use the Products under the
patents, subject to the use restrictions and third party licenses in subsections B and C of this
Section IV. Customer hereby grants to Cellular Dynamics a perpetual, royalty-free, fully paid
up, non-exclusive, worldwide, unlimited license to use for any purpose any and all
improvements made by Customer to the intellectual property embodied in the Products.
Such rights include, without limitation, improvements related to reanimation or thawing, cell
functionality, cell differentiation, cell plating, cell improvement assays; or protocols relating to
the same. Customer is not granting any rights to and retains all rights to any and all findings
and data relating to the performance of the Customer’s products, compounds or molecules
on the Products.

B. USE RESTRICTIONS. The Products and/or components of the Products are licensed for
internal research purposes only, and may not be used for any other purpose. The Products
must be used in accordance with the Cellular Dynamics’ Product User’s Guide. No other
right, express or implied, is conveyed by the sale of the Products. In particular, no right to
make, have made, offer to sell, or sell the Products is implied by the sale or purchase of the
Products. The license granted herein does not imply or convey the right to use the Products
in combination with any other product(s) whose manufacture, sale, or use is covered by any
patent. Customer may not transfer the Products to any third party without Cellular
Dynamics’s prior written consent. Customer shall not reverse engineer, modify or otherwise
alter the Products in any way. Customer shall not use the Products or any components
thereof in humans, in clinical trials or for diagnostic purposes involving human subjects, for
any therapeutic use or investigational use, nor for any purpose in contravention of any
applicable law, regulation, ordinance, institutional review board approved protocol, or privacy
office approval.

C. THIRD-PARTY LICENSES. (i) The Products may contain a blasticidin resistance (BSD)
gene sold under licensing arrangements between Cellular Dynamics International and Life
Technologies Corporation. The purchase of this Product conveys to the Customer the
limited, non-transferable right under U.S. Patent No.5,527,701 to use the purchased amount
of the Product and components of the Product in internal research conducted by the
Customer (whether the Customer is an academic or for-profit entity). The Customer cannot
sell or otherwise transfer (a) this Product, (b) its components, or (c) materials made by the
employment of this Product or its components to a third party or otherwise use this Product
or its components or materials made by the employment of this Product or its components
for Commercial Purposes. Commercial Purposes means any activity other than internal
research, including but not limited to: (i) use of this Product or its components in
manufacturing or in quality assurance/quality control; (ii) use of this Product or its
components to provide a service, information, or data for a fee or other consideration if such
service, information or data uses or is generated using detection or selection with the BSD
gene; (iii) use of this Product or its components for therapeutic, diagnostic or prophylactic
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purposes; or (iv) resale of this Product or its components, whether or not this Product or its
components are resold for use in research. Further information on purchasing licenses
under the above patent may be obtained by contacting the Business Development
Department, Life Technologies Corporation, 5791 Van Allen Way, Carlsbad, CA 92008.
Phone (760) 603-7200. Email: outlicensing@invitrogen.com.

(ii) The Products may express one or more fluorescent proteins (“FPs”) owned by, or
licensed to, Clontech Laboratories, Inc. (“Clontech”). The FPs are the subject of one or
more issued and pending patents including U.S. Patent Nos. 7,166,444; 7,150,979;
7,432,053, 7,157,566; 7,005,511 and corresponding foreign patent claims. The Customer is
granted a non-exclusive, limited right to use the Product only for internal research purposes.
Such license specifically excludes the right to sell or otherwise transfer this Product, its
components or derivatives thereof to third parties, or to use the Product or FPs for any
diagnostic or therapeutic purpose. No right or license to perform commercial services of any
kind using the FPs, including without limitation reporting the results of Customer's activities
for a fee or other commercial consideration, is hereby conveyed by the purchase of this
Product expressly, or by implication. The proceeding sentence shall not limit Customer’s
rights to use the Products supplied by Cellular Dynamics for any commercial services of any
kind, excluding the transfer of the Product or FPs to third parties, provided only that the
service does not make use of the FP present in the Product. On no account shall Customer
make any modifications to the protein coding sequence of the FPs or isolate or purify any FP
or any DNA sequence encoding an FP from the Products without the express written
permission of Clontech. Any use of this Product other than for internal research requires a
license from Clontech. For license information, please contact a licensing representative by
phone at 650.919.7320 or by e-mail at licensing@clontech.com

Appendix B. Limited Warranty

A. Cellular Dynamics warrants that its Products conform to the specifications contained in
the Certificate of Analysis for the Product shipped to Customer. Customer’s sole and
exclusive remedy (and Cellular Dynamics’s sole and exclusive liability) under this limited
warranty shall be replacement of the defective Products by Cellular Dynamics.

B. Cellular Dynamics reserves the right to make changes in design, production,
manufacture, or characteristics of the Products or to improve on the Product at any time and
in any way, without incurring any obligations to replace or modify any Products previously
sold.

C. Under no circumstances shall Cellular Dynamics’s liability to Customer exceed the
amount paid by Customer for the Products to Cellular Dynamics. Cellular Dynamics will
bear all reasonable shipping costs if the Products are replaced pursuant to this warranty.
This warranty does not apply to any defect or nonconformance caused by (i) Customer’s use
of the Products for a purpose or in a manner other than that for which they were designed or
that is permitted or in breach of this Agreement, (ii) the failure by Customer to follow Cellular
Dynamics’ User’s Guide for use, storage, and handling of the Products; or (iii) as a result of
any other abuse, misuse or neglect of the Products by Customer. This warranty applies only
to Customer and not to third parties. This warranty is not assignable.

D. TO THE FULLEST EXTENT PERMITTED BY APPLICABLE LAW, CELLULAR
DYNAMICS DISCLAIMS ALL OTHER REPRESENTATIONS, AND WARRANTIES,
EXPRESS OR IMPLIED, WITH RESPECT TO THE PRODUCTS, INCLUDING BUT NOT
LIMITED TO, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE OR NON-INFRINGEMENT. CUSTOMER’S SOLE REMEDY
FOR BREACH OF WARRANTY IS STATED ABOVE.
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E. Within five (5) business days of thawing the Product but before the expiration date of
the Product as listed on the Certificate of Analysis and/or label, Customer must notify
Cellular Dynamics in writing of any nonconformity of the Products, describing the
nonconformity in detail; otherwise all Products shall be conclusively deemed accepted
without qualification. Customer’s failure to notify Cellular Dynamics in such time period
voids the limited warranty described above. Customers who believe they have a warranty
claim should call Cellular Dynamics’ Technical Support line at (608) 310-5100 ext. 5 or email
at support@cellulardynamics.com to request replacement Product based on a breach of the
above limited warranty. Any action by Customer for Cellular Dynamics’ breach of this limited
warranty must be commenced within 18 months following the date of such breach.

F. Customer acknowledges that the Products are subject to U.S. export control laws and
regulations. Customer represents and warrants that it is the ultimate end-user of the
Products, and further represents and warrants that it will not knowingly sell, export, re-
export, transfer, divert, or otherwise dispose of the Products (including other materials or
goods derived from or based on the Products) to any other destination, entity, or person
without the prior authorization of any relevant U.S. federal government agency and Cellular
Dynamics. Customer represents and warrants that it will not use the Products for any
purpose prohibited by the laws or regulations of the United States and/or other government
authorities to which Customer is subject without the prior authorization from any government
entity whose laws and regulations may apply to the use of the Products.

G. Cellular Dynamics makes no warranty of any kind or nature, neither express nor
implied, for any Products or part of the Products that is not manufactured by Cellular
Dynamics. Any Products, or other such part or accessories to the Products shall have the
warranty, if any, that is offered and granted by the manufacturer of such other products and
accessories.

H. Customer acknowledges and agrees that Cellular Dynamics may fill Customer’s order
with any number of units of Products. Such units may be more units than Customer
ordered. Customer will not be charged extra for any adjustments made by Cellular
Dynamics. The number of cells in a unit is determined by the Product’s Certificate of
Analysis. The number of cells that are contained in a unit accounts for both viability and
plating efficiency percentages. Because this may vary from lot to lot, Cellular Dynamics
reserves the right to fill the order with that number of units which is sufficient to fill
Customer’s order and such adjustments shall not constitute a breach of the warranty herein.

Appendix C. Limited Liability

TO THE FULLEST EXTENT PERMITTED UNDER APPLICABLE LAW, CELLULAR
DYNAMICS SHALL NOT HAVE ANY LIABILITY FOR INCIDENTAL, COMPENSATORY,
PUNITIVE, CONSEQUENTIAL, INDIRECT, SPECIAL OR OTHER SIMILAR DAMAGES,
HOWEVER CAUSED AND REGARDLESS OF FORM OF ACTION WHETHER IN
CONTRACT, TORT (INCLUDING NEGLIGENCE), STRICT PRODUCT LIABILITY OR
OTHERWISE, EVEN IF CELLULAR DYNAMICS HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES. CUSTOMER UNDERSTANDS THAT ANY RISKS OF
LOSS HEREUNDER ARE REFLECTED IN THE PRICE OF THE PRODUCTS AND THAT
THESE TERMS WOULD HAVE BEEN DIFFERENT IF THERE HAD BEEN A DIFFERENT
ALLOCATION OF RISK.

© 2011 Cellular Dynamics International, Inc. All rights reserved.
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