SUPPLEMENTAL MATERIAL

Detailed Methods

Human CPCs

As previously described, samples of human myocardium discarded at surgery (n = 6) were utilized to
isolate, expand and characterize c-kit-positive human cardiac progenitor cells (hCPCs) (1). Briefly,
specimens were enzymatically dissociated in a solution containing collagenase to obtain a single cell
suspension (1). Cells were sorted with magnetic immunobeads for c-kit (Miltenyi) and the cell phenotype
was defined by immunolabeling (1). Human CPCs were then cultured in F12 medium (Gibco)
supplemented with 5-10% FBS (Gibco) and insulin-selenium-transferrin mixture (Sigma). At P3-P6, cells
were characterized by FACS to document their undifferentiated state (1). Cells were fixed in 4%
paraformaldehyde for 15 min and tested for markers of cardiac and hematopoietic cell lineages (1, 2).
Cell Cycle Synchronization

hCPCs were incubated for 24 h with mimosine (synchronization at G1-S transition, 500 pmol/L; Sigma)
or demecolcine (synchronization at G2-M transition, 20 ng/ml; Sigma) (3, 4). Subsequently, cells were
suspended, washed in PBS and fixed in ice-cold ethanol (70%) for 2 h. Nuclei were stained by propidium
iodide (20pug/ml; Sigma), Triton X-100 (0.1%; Sigma) and RNase A (10mg/ml; Sigma) for 1 h. The
distribution of non-synchronized and synchronized hCPCs in the cell cycle was determined by
fluorescence activated cell sorting (BD FACS Aria High Speed Sorter SORP System™) and the
percentage of cells in G1, S and G2 was determined by ModFit LT™ software. Additionally, non-
synchronized control hCPCs and hCPCs treated with mimosine and demecolcine were analyzed
physiologically.

Ca’" Oscillations in hCPCs

hCPCs were loaded with 10 pmol/L Fluo-3 AM (Invitrogen) and placed on the stage of a two-photon
microscope (BX51WI Olympus microscope coupled with a Bio-Rad Radiance 2100MP system). Cells
were bathed with a Tyrode solution containing (mmol/L): NaCl 140, KCl 5.4, MgCl, 1, HEPES 5,
Glucose 5.5 and CaCl, 2.0 (pH 7.4, adjusted with NaOH). Fluo-3 was excited at 900-960 nm wavelength
with mode-locked Ti:sapphire femtosecond laser (Tsunami, Spectra-Physics) and the emission signal was
collected at 535 nm. Series of images were acquired at 10 sec intervals for a period of 33 min. Changes of
intracellular Ca®" in individual hCPCs were determined by measuring the fluorescent signal of Fluo-3. In

each cell, the oscillations in fluorescence with time were graphically visualized utilizing ImagelJ and



Microsoft Office Excel. These traces were employed to assess the number, amplitude and duration of Ca®"
oscillations in hCPCs. Fluo-3 signals were expressed as normalized fluorescence (F/F,). The duration of
Ca”" oscillations was measured from the onset of the rising phase to the return to baseline.

The effects of hCPC coupling and uncoupling on Ca*" oscillations (5, 6) were determined in the
presence of the connexin hemi-gap junction channel blocker octanol (1 mmol/L; Sigma). Additionally,
thimerosal (10 pmol/L, Sigma) was utilized to enhance the affinity of IP3Rs to IP3 (4, 7); IP3R function
was inhibited (5, 9, 9) with 2-APB (2-aminoethyl diphenylborinate, 75 umol/L; Sigma) and xestospongin-
C (10 pmol/L; Sigma) and SERCA (10, 11) with CPA (cyclopiazonic acid, 10 pmol/L; Sigma). PLC
activity was attenuated (12, 13) with U-73122 (2 umol/L; Sigma) while caffeine (10 mmol/L; Sigma) and
ryanodine (10 umol/L; MP Biomedicals) were used to modulate RyR channels (4, 14-16).
Purinoreceptors, H1 receptors and IGF-1R were activated with ATP (10 umol/L; Sigma), histamine (100
umol/L; Sigma), and IGF-1 (200 ng/ml; PeproTech), respectively. Finally, thapsigargin (10 pmol/L;
Sigma) was introduced to deplete ER Ca*" stores (11), lanthanum (0.1 mmol/L; Sigma) and SKF-96365
(0.1 mmol/L; Sigma) to block SOC (11, 17, 18, 19), KB-R7943 (100 umol/L; Tocris) to inhibit forward
mode NCX (20, 21) and carboxyeosin (5 pmol/L; Sigma) to prevent PMCA function (21, 22).

In co-culture experiments, hCPCs were plated with rat neonatal ventricular myocytes (purity:
>90%) and were labeled with 1-2 umol/L red fluorescent dye 1,1'-dilinoleyl-3,3,3",3'-tetramethylin-
docarbocyanine (Dil, Invitrogen) for 5 min at 37°C and then for 15 min at room temperature (1, 23, 24).
Fluo-3 loaded myocytes (1, 24) and Dil labeled hCPCs were analyzed by series of images (5 sec sampling
rate) or by line-scan mode (2 ms sampling rate) (1, 24). Cells were field stimulated with platinum
electrodes utilizing a Grass S88 stimulator (Astro-Med Industrial Park) in the absence and presence of 0.2
mmol/L cadmium chloride to inhibit I, (1, 2, 14, 16, 24).

Dye Transfer Assay

hCPCs were microinjected (FemtoJet, Eppendorf AG) with a medium containing in mmol/L: 27 K,HPO,,
8 NaHPO,, 26 KH,PO,, 1 mg/ml cascade blue (Invitrogen) and 0.3 mg/ml of the high-molecular-mass
(70,000) rhodamine-labeled dextran (Invitrogen) (24, 25, 26). Transfer of the fluorescent dye to
neighboring cells was followed by acquisition of subsequent images using an inverted epifluorescence

microscope (IX-71, Olympus). This analysis was performed in 5 independent preparations.



In a second assay, cell-to-cell coupling was assessed by co-culture of calcein loaded hCPCs with
non-loaded hCPCs or neonatal myocytes. hCPCs were labeled with 1-2 umol/L Dil and loaded with 5
pmol/L  calcein-acetoxymethyl ester (Invitrogen) prior to co-culture. Since Dil is incorporated
permanently into the cell membrane, the presence of green fluorescence in Dil-negative cells was
considered indicative of the transfer of calcein from loaded hCPCs to non-loaded cells via functional gap
junctions. This analysis was performed by two photon microscopy (1, 23, 24). Nuclei in living cells were
labeled with 10 uM Hoescht 33258 dye (Sigma) (15). Images were acquired and utilized to measure by
ImagelJ software the level of fluorescence of calcein in Dil-positive hCPCs and neighboring and distant
Dil-negative cells.

Mouse Myocytes and CPCs

All animal experiments were approved by the local animal care committee (IACUC). C57BL/6 mice
(Jackson Laboratory) and transgenic mice expressing EGFP under the control of the c-kit promoter (c-kit-
EGFP mouse) (27) or under the control of the a-myosin heavy chain promoter (MHC-EGFP mouse) (24)
were anesthetized with sodium pentobarbital (50 mg/kg body weight, i.p.), the heart was excised and
cardiac cells were enzymatically dissociated (14, 16, 24, 28). Briefly, the myocardium was perfused
retrogradely through the aorta at 37°C with a Ca®"-free solution gassed with 85% O, and 15% N,. After 5
minutes, 0.1 mmol/L CaCl,, 274 units/ml collagenase (type 2, Worthington Biochemical Corp) and 0.57
units/ml protease (Type X1V, Sigma) were added to the solution which contained in mmol/L: NaCl 126,
KCl 4.4, MgCl, 5, HEPES 5, Glucose 22, Taurine 20, Creatine 5, Na Pyruvate 5 and NaH,PO,4 5 (pH 7.4).
At completion of digestion, the left ventricular (LV) myocardium was cut in small pieces and re-
suspended in Ca** 0.1 mmol/L solution and myocytes and small cells were collected separately. LV
myocytes from C57BL/6 mice were utilized for measurement of L-type Ca®" current (14, 16, 24, 28).
Cardiomyocytes from transgenic MHC-EGFP mice were loaded with the Ca*" indicator Rhod-2 (10 pM;
Invitrogen) and emission spectra for EGFP and Rhod-2 were analyzed by Zeiss LSM 510 META
confocal microscope. Moreover, myocytes were bathed with a Tyrode solution and electrically
stimulated. Ca®" transients were acquired by two-photon microscopy working in line-scan mode (1, 24).
EGFP and Rhod-2 fluorescent signals were collected simultaneously. Small cells from the heart of
transgenic c-kit-EGFP mice were FACS sorted for EGFP. For Ca®" imaging, EGFP-positive CPCs were
cultured in a medium containing F12 Kaighn’s medium (Gibco) supplemented with 10% FBS (Gibco),
bFGF (PeproTech) and LIF (Millipore) (2).



Ex Vivo Preparation

For the analysis of intracellular Ca®" in myocytes and CPCs in situ within the myocardium, c-kit-EGFP
mice (n = 6) were employed (27). Animals were anesthetized with sodium pentobarbital (50 mg/kg body
weight, i.p.), and the heart was excised and perfused retrogradely through the aorta with an oxygenated
Tyrode solution containing the Ca®" indicator Rhod-2 (10 pM; Invitrogen). Subsequently, the heart was
continuously perfused and superfused with an oxygenated Tyrode solution containing cytochalasin D (50
mmol/L; Sigma) to inhibit contraction (1, 24) and placed in a bath mounted on the stage of a two-photon
microscope working in line-scan mode. Electrical stimulation was accomplished by depolarizing pulses.
The red fluorescence of Rhod-2 was detected in EGFP-positive CPCs and EGFP-negative myocytes.
Patch-clamp

Data were acquired by means of the whole-cell patch-clamp technique in voltage-clamp mode using a
Multiclamp 700A amplifier (Axon Instruments). Electrical signals were digitized using a 500 kHz 16-bit
resolution A/D converter (Digidata 1322, Axon Instruments) and recorded using pCLAMP 9.0 software
(Axon Instruments) with low-pass filtering at 2 kHz (14, 16, 24, 28, 29). Cells were bathed with Tyrode
solution containing 1 mmol/L CaCl,. Composition of the pipette solution in mmol/L: NaCl 10, KCI 113,
MgCl, 0.5, K»,-ATP 5, Glucose 5.5, EGTA 5, HEPES 10 (pH 7.2). The pipettes were pulled by means of a
glass microelectrode puller (PB-7, Narishige) and when filled had a resistance of 1-3 MQ. Current-
voltage (I-V) relation for Ic,. was determined applying depolarizing steps 1 sec in duration from holding
potential (Vy) -50 mV in 10 mV increments. Ic,. amplitude was measured as the difference between the
peak inward current at the beginning of the step and the current at the end of the 1 sec step (14, 16, 28).
Membrane capacitance (C,,) was calculated using a 5 mV voltage step and utilized to normalize current
recordings (14, 16, 28).

Proliferation, Apoptosis and Differentiation Assays

Proliferation of hCPCs was determined by BrdUrd incorporation (30) while apoptosis was evaluated by
Annexin V labeling and flow cytometry. Cells were starved for a 24 h period and then were incubated for
30 min in 200 ng/ml IGF-1 (PeproTech), 100 umol/L ATP (Sigma), 100 pmol/L histamine (Sigma), 75
umol/L 2-APB (Sigma), 1 pmol/L. U-73122 (Sigma), or 10 umol/L xestospongin-C (Sigma). After
washing with PBS, hCPCs were exposed for an additional 24 h to serum-free medium. For proliferation
assay, BrdUrd (1 pg/ml; Roche) was added twice, at the beginning of the experiment and 23 h later. At

completion, cells were fixed for 20 min at -20° C in a glycine buffer/70% ethanol. BrdUrd incorporation



was determined by immunostaining with monoclonal antibody (Roche). For apoptosis, cells were labeled
with Annexin V (Invitrogen) and analyzed by FACS (FACSAria, Becton Dickinson). hCPC
differentiation was induced by MEM containing 10% FBS and 10 mol/L dexamethasone (Sigma) (1, 2).
The effects of Ca> oscillations on the commitment of hCPCs to the myocyte lineage was tested by adding
100 umol/L ATP or 100 pumol/L histamine to the culture media every 48 h. Cultured cells were analyzed
after 1 week by immucytochemistry.

Phospholipase C-$3 siRNA

For siRNA experiments, ON-TARGET plus siRNA pool (Fisher Scientific) against human PLC-B3 was
transfected to hCPCs at the final concentration of 50 nmol/L with N-TER Nanoparticle siRNA
Transfection System (Sigma) according to manufacturer instructions. Non-targeting siRNA pool (Fisher
Scientific) was utilized for the transfection of control hCPCs. Transfection solution was replaced with the
normal medium after 24 h. Transcript levels for PLC-f3 hCPCs were analyzed 3 days after transfection.
Myocardial Infarction and Cell Implantation

Under ketamine (120 mg/kg body weight, i.p.) and xylazine (0.5 mg/kg body weight, i.p.) anesthesia,
myocardial infarction was produced in female C57BL/6 mice at 12 weeks of age utilizing a protocol
previously described (1, 24, 31). Shortly thereafter, 60,000 EGFP-positive hCPCs, suspended in 10 pl
PBS in the presence of 1% rhodamine labeled polystyrene microspheres (Invitrogen), were injected in the
myocardium in four sites bordering the infarct. Cell tagging was achieved by infecting hCPCs with a
lentivirus expressing EGFP under the control of the cytomegalovirus promoter (LentiV-CAG-GFP) (1).
Prior to implantation, hCPCs were serum-starved for 24 h followed by 30 min exposure to ATP (100
pmol/L) or histamine (100 pumol/L). Control cells were kept in serum-free medium only. Untreated mice
received injections of PBS. To recognize newly formed cells, mice were treated with BrdUrd (50 mg/kg
body weight, i.p., every 12 h) (1, 2, 16, 23, 24, 31). Immunosuppresive regimen consisted of cyclosporine
A (Sigma), 50 mg/kg body weight, i.p. daily (1). Mice were sacrificed 48 h and 7 days after hCPC
implantation. In a subset of mice, left ventricular hemodynamics (1, 14, 24, 28, 31) was obtained in the
closed chest preparation with a MPVS-400 system for small animals (Millar Instruments) equipped with a
PVR-1045 catheter. Under sodium pentobarbital (50 mg/kg body weight, i.p.) anesthesia, the right carotid
artery was exposed and the pressure transducer was inserted in the carotid artery and advanced in the LV
cavity. Data were acquired and analyzed with Chart 5 (ADInstruments) and PVAN softwares. The heart

was arrested in diastole and fixed by perfusion with phosphate buffered formalin (1, 2, 14, 23, 24, 31).



For animals sacrificed at 48 h, two transverse sections of the LV which included the sites of injections
were obtained for immunolabeling studies. The sites of cell delivery were identified by the presence of
rhodamine labeled microspheres. For mice sacrificed at 7 days, base, mid-portion and apex of the LV
were processed. Tissue sections 4 um in thickness were used for immunohistochemistry and were
analyzed by epifluorescence (BX51 Olympus microscope) and confocal (IX71 Olympus inverted
microscope coupled with a Bio-Rad Radiance 2100 system) microscopy.

To determine the number of EGFP-positive cells in the myocardium (N) the volume occupied by
the injected cells (V) was computed assuming an ellipsoid configuration. The volume of EGFP-positive
cells (V¢) was determined by confocal microscopy. The quotient of these two values yielded the number
of engrafted cells:

N=V/Vc
To determine whether myocardial infarction enhanced the number of c-kit-positive EGFP-positive cells in
the heart of c-kit-EGFP transgenic mice, permanent coronary artery occlusion was performed. Animals
were sacrificed 48 hours later.
Immunocytochemistry
Formalin-fixed tissue sections, 4 um in thickness, and paraformaldehyde-fixed cultured hCPCs and
myocytes were studied. The antibodies employed and the labeling protocols are listed in Supplemental
Table 7. Nuclei were stained by DAPI (Sigma).
Quantitative RT-PCR
RNA was extracted from cultured hCPCs utilizing TRI REAGENT (Sigma) as described previously (1,
16, 24, 30). Human heart total RNA (Applied Biosystems) was utilized as control. cDNA was obtained
from 2 pg total RNA in a 20 pl reaction containing Reverse Transcription buffer (Applied Biosystems), 1
mmol/L each of dTTP, dATP, dGTP and dCTP together with 50 U of MultiScribe reverse transcriptase
(Applied Biosystems), 20 U of RNase inhibitor (Applied Biosystems) and 100 pmole of oligo-(dT);s
primer. This mixture was incubated at 37°C for 2 h. Subsequently, real-time RT-PCR was performed with
primers (Supplemental Table 8) designed using the Vector NTI Advance 10 software (Invitrogen). The
7300 Real Time PCR system (Applied Biosystems) was employed for quantitative RT-PCR. In each case,
1 pl of cDNA was combined with Power SYBR Green Master Mix (Applied Biosystems) in a 25 pl
reaction. Cycling conditions were as follow: 95°C for 10 min followed by 40 cycles of amplification

(95°C denaturation for 15 sec, 60°C annealing and extension for 1 min). The melting curve was then



obtained. To avoid the influence of genomic contamination, forward and reverse primers for each gene
were located in different exons. PCR products were run on 2% agarose/1x TAE gel to confirm the
specificity of the reaction.

Statistical Analysis

The number of experiments performed in each assay (n) has been included in Supplemental Tables 1-5.
Data are presented as mean+SEM and statistical significance was determined by two-tailed unpaired
Student’s 7 test and the analysis of variance and Bonferroni method (32, 33). P values of less than < 0.05

were considered to be significant.
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Figure I Intracellular Ca* in c-kit-positive hCPCs. A-H, hCPCs loaded with the Ca®" sensitive dye Fluo-
3 (Fluo, green) (A) were monitored for intracellular Ca*" oscillations and subsequently fixed and stained
(B) with DAPI (blue) and c-kit antibody (red). The c-kit receptor was detected in cells (arrows)
experiencing Ca*" oscillations (C-E and F-H). Scale bars: 40 pum.
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Figure I1. Synchronization of hCPCs. hCPCs in Gy/G;, S and G,/M in control condition (Ctrl, n=10) and
at G;-S (G;-S, n=7) and G,-M phase with demecolcine (G,-M, n=6).



Figure III. Propagation of a Ca’" wave in a myocyte doublet loaded with Fluo-3. Arrowheads indicate
the interface between the two myocytes. Scale bar, 50 um. Images were obtained from Supplemental
Movie 1.
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Figure IV. Cell-to-cell interaction. A, hCPC (arrow) labeled by both Dil (left panel, red) and calcein
(central panel, green). Calcein is transferred form the labeled hCPC to adjacent Dil-negative hCPCs
(arrowheads, green). The merge of the two dyes is shown in the right panel. Scale bar: 20 um. B, Calcein
fluorescence in Dil-positive (Dil"’®®) and adjacent and distant Dil-negative hCPCs.
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Figure V. Cell-to-cell interaction between hCPCs and myocytes. A, hCPCs (arrows) labeled by both Dil
(left panel, red) and calcein (central panel, green). Calcein is transferred form labeled hCPCs to adjacent
Dil-negative neonatal myocytes (arrowheads, green). The merge of the two dyes is shown in the right
panel. Scale bar: 20 um. B, Calcein fluorescence in Dil-positive (Dil"®®) and adjacent and distant Dil-
negative myocytes.
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Figure VI. Intracellular Ca** in EGFP positive cells. A, Cardiomyocytes isolated from transgenic mice in
which EGFP is expressed under the control of the a-myosin heavy chain promoter (MHC-EGFP).
Myocytes were loaded with the calcium indicator Rhod-2 and fluorescent signals of the two molecules
were examined by spectral analysis. B, EGFP and Rhod-2 show separate emission spectra. C-K, Myocyte
isolated from a MHC-EGFP mouse heart (C, F, I). Following electrical stimulation, EGFP and Rhod-2
signals were acquired and are illustrated together (D) and separately (G and J). The corresponding traces
are shown in the lower part of each panel (E, H, K). Ca®" transients were obtained in 20 myocytes isolated
from 2 transgenic mice. EGFP had minimal, if any, effect on the ability to measure Ca®" transients. Scale
bars: 20 pm.
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Figure VI. (Continued).

14



24

28

24

24

Active Cells

-

*

B

Tyrode ATP+U-73122

Active Cells
T

*

B

Tyrode His+U-73122

Active Cells
T

*

I

Tyrode ATP+2-APB

Active Cells

T

*

1

Tyrode His+2-APB

Number of Oscillations/
) . Cell

Tyrode ATP+U-73122

Number of Oscillations/
Cell

2

Tyrode His+U-73122

Number of Oscillations/
2 Cell

1
0 l

Tyrode ATP+2-APB

Number of Oscillations/
Cell

2

Tyrode His+2-APB

0.9

FIF,

0.7

FIF,

0.0

0.6

FIF,

0.0

0.6

FIF,

0.0

Ca* Oscillation
Amplitude

Tyrode ATP+U-73122

Ca? Oscillation
Amplitude

*

B

Tyrode His+U-73122

Ca* Oscillation
ﬁmplitude

*

m

Tyrode ATP+2-APB

Ca? Oscillation
ﬁmplitude

*

Tyrode His+2-APB

140

140

140

100

Ca? Oscillation
Duration

Tyrode ATP+U-73122

Ca? Oscillation
Duration .

-

Tyrode His+U-73122

Ca? Oscillation
Duration

-

]

Tyrode ATP+2-APB

Ca? Oscillation
Duration

T

Tyrode His+2-APB

Figure VII. Inhibition of the IP3-IP3R system abrogates the effect of Gg-protein coupled receptors on
Ca’" oscillations. A-D, Ca®" oscillations at baseline and after exposure to ATP or histamine (His) together
with PLC inhibitors (A and B) or IP3R blocker (C and D). Histamine, His. *P<0.05 vs. Tyrode.
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Figure VIIL. PLC-B3 and ATP-mediated Ca*" oscillations in hCPCs. A-C, Expression at the mRNA of
PLC-B subunits in the human heart (hHeart, n=1) and hCPCs (n=3). D, PLC-f3 mRNA was significantly
reduced in hCPCs transfected with siRNA against human PLC-B3 (si-RNA-PLC-$3, n=3); control hCPCs
were transfected with non-targeting siRNA (si-RNA-Ctrl, n=3). E, Ca*" oscillations at baseline and after
exposure to ATP in si-RNA-Ctr and si-RNA-PLC-B3 hCPCs. *P<0.05 vs. Tyrode, TP<0.05 vs. si-RNA-

PLC-B3 cells exposed to ATP.
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Figure XI. Plasma membrane Ca’" fluxes in hCPCs. A and B, L-type Ca*" current (Icy ) in hCPCs. Adult
mouse myocytes were used as control for this analysis. Depolarizing steps in voltage clamp mode
documented the absence of time-dependent voltage activated inward currents at -20 to +50 mV in hCPCs.
This corresponds to the range of membrane potentials activating Ic,; . A depolarizing step to +10 mV
applied to an hCPC is illustrated (A). Conversely, Ic,. was clearly present in cardiomyocytes as shown by
the current-voltage relations for the two cell types (B). These results reflected the modest degree of
expression of L-type channel subunit Ca,1.2 in hCPCs. C-F, The role of SOC in hCPCs was evaluated by
monitoring [Ca®"]; and evoking the current by depleting the ER Ca** with thapsigargin (SERCA inhibitor)
and rapid increase in extracellular Ca®* from 0 to 4 mM (see refs. 4, 11, 17). The parallel increase in
intracellular Ca®* was inhibited by La*" or SKF-96365, blockers of SOC (see refs. 4, 11, 17-20). G and H,
SOC was not activated by the increase in extracellular [Ca®"] when SERCA function and Ca®" stores were
not depleted. *P<0.05 vs. Ca*" 0 mM, **P<0.05 vs. Ca> 4 mM. I, In a comparable manner, the function
of NCX in hCPCs was assessed by blocking forward mode NCX and, thereby, Ca®’ extrusion (see refs.
20, 21). This protocol resulted in an increase in cytosolic Ca*". ¥*P<0.05 vs. Tyrode. J, Similar findings
were obtained when the effects of PMCA on Ca®" extrusion were abrogated (see refs. 21, 22).#P<0.05 vs.
Tyrode.



BrdU Labelling

N
|

H—+

fold cﬂange
|

o

Ctrl ATP Ctrl ATP
si-RNA-Ctrl si-RNA-PLC-33

Figure XII. PLC-B3, ATP and hCPC proliferation. Stimulation of hCPC growth by ATP was inhibited
after downregulation of PLC-f3 subunit. *P<0.05 vs. Ctrl, 1P<0.05 vs. si-RNA-PLC-B3 cells exposed to
ATP.
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Figure XIII Inhibition of the IP3-IP3R system abrogates the effect of IGF-1 on Ca®" oscillations. A and
B, Ca”" oscillations in hCPCs at baseline and after exposure to IGF-1 together with inhibition of PLC (A)
or IP3R (B). *P<0.05 vs. Tyrode.
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Figure XIV. Ca’" oscillations and hCPC differentiation. Expression of the myocyte-specific cytoplasmic
protein a-sarcomeric actin in hCPCs exposed to differentiating medium (dexametasone, Dexa) alone or in
combination with modulators of Ca®" oscillations over a period of 7 days. Cells not exposed to
differentiating medium were employed as control (Ctrl). Ctrl, n=12; Dexa, n=12; Dexa + ATP, n=12;
Dexa + Histamine, n=12. *P<0.05 vs. Ctrl.
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Figure XV. Activation of c-kit-positive CPCs after myocardial infarction. For this analysis transgenic
mice expressing EGFP under the c-kit promoter were employed. Number of EGFP-positive in the mouse
heart at baseline (n=5) and 2 days after myocardial infarction (n=8) in the surviving (S) distant
myocardium and in the border zone (BZ). Because of the ongoing inflammatory reaction in the injured
myocardium, tryptase staining was performed to exclude mast cells in the computation.
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Figure XVI. hCPC engraftment. EGFP-positive hCPCs (EGFP, green) 48 hours after implantation in the
infarcted mouse heart express connexin 43 (Cx43, white, left panel) and N-cadherin (N-cadh, white, right
panel) at their interface with resident spared myocytes (a-SA, red). Insets show higher magnifications of
selected areas. Arrowheads indicate Cx43 (left panel) and N-cadh (right panel) between hCPCs and
myocytes. Scale bars: 10 pm.
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Supplemental Table 1. Magnitude of sampling for intracellular Ca’" imaging

Number of
Experimental Number Number of
Cell type Ca* Figure
condition of tests cells
oscillations
hCPCs Tyrode 95 3676 1056 IBand 1C
hCPCs Tyrode 5 101 n/a 1D
Non-
synchronized | Tyrode 17 880 n/a
hCPCs (Ctrl)
G;-S
synchronized | Tyrode 11 453 n/a 1E
hCPCs
G,-M
synchronized | Tyrode 13 770 n/a
hCPCs
Baseline (Tyrode) 102 22
hCPCs 3 2G
Octanol 101 31
Neonatal Co-culture:
9,5,6 n/a
myocytes No Stimulation,
Electrical 3 3B, C
Adjacent
Stimulation, 14,12, 8 n/a
hCPCs
Cadmium
hCPCs 5 165 61
Tyrode 3E
mCPCs 5 186 41
8 fields with
EGFP"*- 6
the two cell
CPCs, transgenic
Tyrode categories and n/a 3F
Myocytes mice
line-scan
(ex vivo) hearts
recording
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Baseline (Tyrode) 261 89
hCPCs 4F
Thimerosal 427 1493
Baseline (Tyrode) 259 52
hCPCs 4G
2-APB 257 6
Baseline (Tyrode) 166 73
hCPCs 4G
Xestospongin-C 149 26
Baseline (Tyrode) 321 121
hCPCs 4H
U-73122 405 30
Baseline (Tyrode) 264 144
hCPCs 4]
CPA 212 36
Baseline (Tyrode) 92 27
hCPCs 4L
Ryanodine 128 31
Baseline (Tyrode) 254 47
hCPCs 4M
Caffeine 255 48
Baseline (Tyrode) 254 51
hCPCs SE
ATP 283 368
Baseline (Tyrode) 300 100
hCPCs 5G
Histamine 361 793
Baseline (Tyrode) 217 55
hCPCs 71
IGF-1 252 187
Baseline (Tyrode) 328 114 Supplemental
hCPCs
ATP+U-73122 303 26 Figure VII-A
Baseline (Tyrode) 171 64
Supplemental
hCPCs Histamine+U-
201 15 Figure VII-B
73122
Baseline (Tyrode) 146 36 Supplemental
hCPCs
ATP+2-APB 174 6 Figure VII-C
Baseline (Tyrode) 259 48 Supplemental
hCPCs
Histamine+2-APB 309 48 Figure VII-D
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si-RNA-Ctrl | Baseline (Tyrode) 207 19
hCPCs ATP 226 94 Supplemental
si-RNA-PLC- | Baseline (Tyrode) 205 21 Figure VIII-D
B3 hCPCs ATP 197 64
Baseline (Tyrode) 105 23 Supplemental
hCPCs
Ca®" free 111 38 Figure IX-B
Supplemental
hCPCs Lanthanum 70 n/a
Figure XI-D
Supplemental
hCPCs SKF-96365 8 n/a
Figure XI-F
Supplemental
hCPCs Ca2+ 0-4 mM 33 n/a
Figure XI-H
Supplemental
hCPCs KB-R7943 79 n/a
Figure XI-I
Supplemental
hCPCs Carboxyeosine 206 n/a
Figure XI-J
Baseline (Tyrode) 242 57 Supplemental
hCPCs
IGF-1+U-73122 254 11 Figure XIII-A
Baseline (Tyrode) 185 26 Supplemental
hCPCs
IGF-1+2-APB 224 6 Figure XIII-B
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Supplemental Table 2. Magnitude of sampling for dye transfer experiments

Cell Type Number of cells Figure
Dil"® hCPCs 18
Adjacent Dil""¢
hCPCs » Supplemental Figure IV-C
Distant Dil""¢
hCPCs >
Dil"® hCPCs 17
Adjacent Dil™"¢
Myocytes 1 Supplemental Figure V-C
Distant Dil""¢
Myocytes 2

Supplemental Table 3. Magnitude of sampling for patch-clamp experiments

Cell Type Number of cells Figure
hCPCs 8
6F
Mouse myocytes 6

Supplemental Table 4. Magnitude of sampling for proliferation assay

Cell type Experimental condition Number of tests Figure

Ctrl 8
ATP 8

hCPCs 6A
ATP + 2-APB 4
ATP + U-73122 5
Ctrl 10
Histamine 10

hCPCs 6B
Histamine + 2-APB 3
Histamine + U-73122 3
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Ctrl 6
2-APB 6
hCPCs 6C
Xestospongin-C 3
U-73122 6
Ctrl 12
IGF-1 12
hCPCs 6]
IGF-1 +2-APB 3
IGF-1+ U-73122 4
Ctrl
3
si-RNA-Ctrl
hCPCs
ATP 3
Supplemental Figure XII
Ctrl
si-RNA- 5
PLC-B3
hCPCs ATP 5

Supplemental Table 5. Magnitude of sampling for apoptosis assay

Cell type Experimental condition Number of tests Figure
Ctrl 3
ATP 3
hCPCs Histamine 3 6E
2-APB 3
U-73122 3
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Supplemental Table 6. Magnitude of sampling for implanted cells

Number of Aggregate Sample size
Parameter Group Figure
animals sample size (mean+SD)
Control 5 707 cells 141+73
BrdU
ATP 5 1,711 cells 342+68 7C
incorporation
Histamine 4 1,683 cells 421+£57
Control 5 562 cells 112+36
Nkx2.5
expression
Histamine 4 1,037 cells 207194
MI+Ctrl-hCPCs 8
Myocardial 9
MI+ATP/His- 8B
Regeneration (ATP, 7;
hCPCs
His, 8)
MI+Ctrl-hCPCs 8 102
Myocyte 9
MI+ATP/His- 8B
Volume (ATP, 7; 207
hCPCs
His, 8)
SO 7 n/a n/a
MI+PBS 7 n/a n/a
MI+Ctrl-hCPCs 8 n/a n/a
LV
8C
Hemodynamics | MI+ATP- 9
hCPCs (ATP, 4; n/a n/a
MI+His-hCPCs His, 5)
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Supplemental Table 7. Antibodies for immunocytochemistry and immunohistochemistry

Detection labelling

Protein Antibody Company
technique
c-kit rabbit polyclonal Indirect (FITC, Cy5) Santa Cruz
c-kit goat polyclonal Indirect (TRITC, Cy5) R&D Systems
Connexin 43 rabbit polyclonal Indirect (TRITC, Cy5) Sigma
IP3R-I/II/III rabbit polyclonal Indirect (TRITC, Cy5) Santa Cruz
RyR mouse monoclonal Indirect (FITC, Cy5) Sigma
SERCA2 goat polyclonal Indirect (Cy5) Santa Cruz
NCX rabbit polyclonal Indirect (Cy5) Santa Cruz
PMCA mouse monoclonal Indirect (Cy5) Sigma
P2Y2 rabbit polyclonal Indirect (FITC, Cy5) Santa Cruz
H1 Receptor rabbit polyclonal Indirect (Cy5) Sigma
IGF-1-Ra rabbit polyclonal Indirect (TRITC, Cy5) Santa Cruz
BrdU mouse monoclonal Indirect (FITC, TRITC) Roche
EGFP rabbit polyclonal Indirect (FITC, TRITC) Invitrogen
EGFP goat polyclonal Indirect (FITC, TRITC) Abcam
o-sarcomeric actin mouse monoclonal Indirect (FITC, TRITC) Sigma
Nkx 2.5 goat polyclonal Indirect (TRITC, Cy5) Santa Cruz
Tryptase mouse monoclonal Indirect (TRITC) Chemicon
N-cadherin rabbit polyclonal Indirect (TRITC) Santa Cruz
L-type Ca*" alC goat polyclonal Indirect (FITC, Cy5) Santa Cruz
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Supplemental Table 8. Primers used in the real-time RT-PCR for human genes

Gene Forward primers (5°-3°) Reverse primers (5°-3°)

IP3R1 GAAGAGCACATCAAGGAAGAACAC TGCTGACCAATGACATGGCT
IP3R2 TAGTCCTGGTGAAAGTTAAAGACCC CAGACTCATGGTCGATTCCAACT
IP3R3 TGTACTTCATTGTGCTGGTCCG CGAATCTCATTCTGCTCCCC
SERCA2 | CCGTGTCACAGATCCAGAAGAT AGGAAAGGGAAGGGGACATG
RyR2 TACTTCGACACAGTGCCACATGG GTTTCCGGAAGCAATCCCCT
NCX-1 GCTTTCATTGGAGACCTGGC GGCGTCTGCATACTGGTCCT
PMCA-1 | TACCTGAGGAGGAATTAGCAGAGG AGCCCCCTGAATGGAACTTC
Ca, 1.2 CCAGTGAGAAACTCAACAGCAGC ATCAAGACCGCTTCCACCAG
Orail GTGATGAGCCTCAACGAGCAC CACTGAAGGCGATGAGCAGC
Orai2 GGTCACCTCTAACCACCACTCGGT TGAAGGCAATCAGCAGCGGC
Stim1 TGACTGACGACGTGGATGAC CTCATGTGGAGGGAGGACTC
Stim2 CTTCCCCTGATCCAGATATCC CGAGGCTTAAAGGAGGAGAC
TRPC4 TAGGGAGGCGAGCTGCTGAT ATCCCAGGACTTCAAAGCGG
TRPC6 AACAGGTTGGGCACAATAAACAAC TGTCCTGCTTAATTTCCTTCAGTTC
P2Y2 CCCTTGTGGCAGCAGCACTA GCACGGGTTCCTCACTCATG

H1 AGAAGCAAGCCCTGAGGTCTG GGCTGGCCATAGTGGTCTTG
IGF-1 CCTCAGACAGGCATCGTGGAT GCACTCCCTCTACTTGCGTTCTT
PLC-B1 AGCAGCCCTGATCATGGTTC GCGACATCCGTCAACTTTTG
PLC-p2 CTCCCACATCCAGGAAGTAGTGC TGCCTCCAGACCCTTCATCC
PLC-B3 ACGAGAGGGAGAAGAAGGAGCTG AGCCACAAGACGGTCATGCC
PLC-p4 GAGCACACCAGGCTAAGATTTC GGACTGCTTCATGGCAAGTC
GAPDH GGTCGGAGTCAACGGATTT TTCCATTGATGACAAGCTTCC
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Legend for Video Files

Supplemental Movie 1. Propagation of a Ca®” wave in a myocyte doublet loaded with Fluo-3.
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