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SUPPLEMENTAL MATERIALS

Part One: Supplemental Methods

Canine Pacing Models

All studies were approved by the Johns Hopkins Animal Care and Use
Committee, and performed by trained personnel.

Details of the canine model have been previously reported’ 2. All models except
control received a pacemaker implant (Medtronic, Minneapolis, MN). HF4,s and CRT
models received left bundle branch block (LBBB) by radio-frequency ablation at the time
of pacemaker implant, while the HFsync, V3A3, AVA groups did not. Animals were given
a 1-week recovery period before pacing began. All pacing models were tachypaced at
200 bpm for 6 weeks, which induced heart failure. The location of pacing varied by
model: HF 4s and HFsync were atrially tachypaced for the entire 6 weeks, while CRT
animals were subjected first to three weeks of atrial tachypacing, followed by three
weeks of biventricular tachypacing (RV apex and LV lateral wall), the V3A3 model was
RV paced for the first 3 weeks, and then received 3 weeks of atrial tachypacing, while
the AVA model was atrially paced atrially for the entire period excepting a two week
period in the middle when it received right ventricular pacing. At the end of the study,
animals were anesthetized with pentobarbital, intubated, and the heart excised under
ice-cold cardioplegia.

Membrane Permeabilized Myocytes

Tissue from the endocardium layer of the left ventricular lateral wall was flash
frozen in liquid nitrogen and stored at -80 °C. Subsequently, the tissue was
homogenized in isolation solution, in the presence of 0.3% Triton X-100, and protease
and phosphatase inhibitors. Isolation solution contained (in mM): 5.5 Na,ATP, 7.11
MgCl,, 2 EGTA, 108.01 KClI, 8.91 KOH, 10 imidazol, 10 DTT. Myocytes were then
washed in the absence of Triton X-100 to remove the detergent. Myocytes were glued,
using silicone, to the tips of 150 um diameter minutia pins attached to a force transducer
and motor arm (Aurora Scientific Inc., Aurora, ON, Canada). Sarcomere length was
monitored by video camera (Imperx, Boca Raton, FL) and calculated by the High-speed
Video Sarcomere Length Program (Aurora Scientific Inc.). Myocytes were maintained at
a sarcomere length of 2.1um. Myocytes were kept in relaxing buffer containing (in mM):
5.95 Na,ATP, 6.41 MgCl,, 10 EGTA, 100 BES, 10 phosphocreatine, 50.25 potassium
propionate, 10 DTT, protease and phosphatase inhibitors. Force was measured as the
myocyte was exposed to increasing calcium, by combining relaxing and activating
buffers in set rations. Activating buffer contained (in mM): 5.95 Na,ATP, 6.2 MgCl,, 10
Ca®"EGTA, 100 BES, 10 phosphocreatine, 29.98 potassium propionate, 10 DTT,
protease and phosphatase inhibitors. All buffers were adjusted to a pH of 7.0. A
complete activation of the myocyte occurred at the beginning and end of the
experiment, and the myocyte discarded if there was >10% rundown. Force-Ca®* data
were fit to the Hill Equation: F = Frax * Ca™/(EC"so + Ca").

Subsets of myocytes were exposed to either glycogen synthase kinase-3p (GSK-
3B, 10 pg/mL, 20 min, Sigma-Aldrich, St. Louis, MO), PKA (0.125 units/mL, 20 minutes,
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Sigma-Aldrich), or Akt (10 ug/mL, 20 min, Sigma-Aldrich). Force-calcium data was
collected before and after the treatment.

Multicellular Fragments

Tissue samples were minced into 2-4 mm pieces then mechanically
homogenized three times at low speed (1,000 rpm, 3 sec), and re-suspended in relaxing
solution containing Triton X-100 overnight at 4 °C. All solutions contained protease
inhibitors (Sigma-Aldrich).

Multicellular skinned fragments (0.1-0.25 mm wide; 1-2.5 mm long) were
attached to aluminum T-clips and mounted to arms extending from a force transducer
(World Precision Instruments) and a high-speed length controller (Aurora Scientific Inc).
Sarcomere length was set to 2.3 um by laser diffraction. The isolated muscle was then
exposed to a range of calcium solutions while generated tension and consumed ATP
were measured simultaneously during the contraction. ATP consumption was measured
as previously described using a UV coupled optical absorbance method?. Following
each contraction, calibration steps were performed by step-wise injection of 250 pmol of
ADP. Activating solution contained (in mM): 20 Ca**EGTA, 1.55 potassium propionate,
6.59 magnesium chloride, 100 BES, 5 sodium azide, 1 DTT, 10 phosphoenolpyruvate,
0.01 oligomycin, 0.01 PMSF, and 0.01 A,Ps, as well as protease inhibitor cocktail.
Relaxing solution was identical except it contained (in mM) 20 EGTA, potassium
proprionate 21.2, and magnesium chloride 7.11. The pre-activating solution contained
(in mM) 0.5 EGTA, 19.5 HDTA (Fluka), and 21.8 potassium propionate. Furthermore,
all solutions used in the ATPase assay contained 0.5 mg/mL pyruvate kinase and 0.05
mg/mL lactate dehydrogenase (Sigma).

High frequency muscle length perturbations (1%; 500 Hz) were applied
continuously to measure stiffness (the relative number of attached cycling cross-bridges
during tension development). The rate of force redevelopment following a release-
restretch maneuver, k;, was measured during a final contraction at maximum Ca*".
Only muscles that maintained greater than 80% maximal tension throughout the
protocol were included for analysis.

Trabeculae Experiments

Trabeculae were isolated from the right ventricular free wall and skinned
overnight in the presence of 1% Triton X-100 (to remove all membranous structures),
and protease (Sigma-Aldrich, St. Louis, MO) and phosphatase inhibitors (Roche
Diagnostics, Indianapolis, IN) at 4 °C. Trabeculae were attached via a “basket and
hook” technique®, to a force transducer (S| Heidelberg) and stationary hook. The muscle
was stretched to produce 5 mN+smm™ of passive tension (corresponding to maximum
twitch force). Force was measured as bath solution Ca®* was increased from 0 to
saturating levels (46.8 uM), obtained by proportional mixing of activating and relaxing
solutions. Relaxing solution contained (in mM): 10 KoH2EGTA, 5.45 MgCl,, 5.5 Na,ATP,
15 Na,CrP, 80 KClI, 25 HEPES, 5 DTT, protease and phosphatase inhibitors. Activating
solution contained (in mM): 10 Ca**EGTA, 5.15 MgCly, 5.5 Na,ATP, 15 Na,CrP, 80 KCl,
25 HEPES, 5 DTT, protease and phosphatase inhibitors. All buffers were adjusted to a
pH of 7.2. Trabeculae were completely activated at the beginning and end of each
experiment, and if there was greater than 10% rundown, the experiment was discarded.
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In a subset of trabeculae, a second force-Ca?* relation was determined after
exposure to protein phosphatase 1 (PP1, 25,000 mU/mL for 60 minutes, New England
Biolabs, Ipswich, MA).

Phos-tag gel

Tissue samples from Control, HF4ys, and CRT hearts are treated to obtain a
myofilament-enriched protein sample as previously described® in the presence of
protease and phosphatase inhibitors. Briefly, tissue was homogenized, using a glass
dounce homogenizer, in ice-cold standard rigor buffer (SRB) and 1% Triton X-100. SRB
contained (in mM): 75 KCI, 10 imidazole, 2 MgCl,, 2 EGTA, 1 NaNs, plus protease and
phosphatase inhibitors. The sample was then centrifuged at 16,000 g for 1 minute at 4
°C. The supernatant was discarded, and the pellet was re-suspended in SRB without
Triton X-100. This was repeated three times. The pellet was then solubilized in 8M urea
and 4% CHAPS. The sample was centrifuged at maximum speed, room temperature,
for 15 minutes, and the pellet was discarded.

Myofilament-enriched samples were run on phos-Tag gels (Wako Pure Chemical
Industries, Ltd., Chuo-ku, Osaka, Japan), transferred to a membrane and cardiac
troponin | (Tnl) was detected with the 81-7 Tnl antibody (Spectral Diagnostics, Toronto,
ON, Canada).

Western Blots

Tissue samples were prepared as above, biopsies were prepared using a 0.1 mL
dounce micro-homogenizer (Radnoti LLC, Monrovia, CA), in 40 uL cell lysis buffer (Cell
Signaling, Danvers, MA), and further solubilized by adding 1% SDS. Samples were run
on 4-12% pre-cast Bis-Tris gels (Invitrogen), transferred to nitrocellulose membranes,
and blotted using custom MyBPC antibodies against phospho Ser-273, Ser-282, Ser-
302° and total (a kind gift from Dr. Sakthivel Sadayappan), custom MLC2 phospho-
antibodies against phospho Ser-15 (a kind gift from Dr. Neal Epstein), phospho Tnl (Cell
Signaling), total Tnl (Spectral Diagnostics), phospho-serine motif (Zymed Laboratories,
San Francisco, CA), phospho-threonine motif (Zymed), Troponin T (Cell Signaling), total
MLC2 (Novus Biologicals, Littleton, CO), P-Ser9 GSK-3B (Sigma-Aldrich), and/or total
GSK-3pB (Santa Cruz, Dallas, TX). Blots were scanned using an Odyssey Infrared
Imager (Li-Cor Biosciences, Lincoln, NE), and analyzed using Odyssey Application
Software (v3.0.30, Li-Cor Biosciences).

In some cases, blots were stripped with NewBIlot Nitro stripping buffer (Licor),
and reprobed. Blots were scanned before re-probed to ensure efficient stripping. In the
case of the phospho MyBPC blots, loading was normalized using Direct Blue 71
(Sigma) total protein stain

Silver Stain

After running, gels were fixed in 40% ethanol, 10% acetic acid for 1 hour, and
then washed in H,O overnight. The gel was the sensitized in 0.02% sodium thiosulfate
for 1 minute, washed, and then incubated in cold 0.1% silver nitrate, 0.02%
formaldehyde for 20 minutes. The gel was then washed and developed in 3% sodium
carbonate, 0.05% formaldehyde for two minutes. The reaction was terminated with 5%
acetic acid.
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2D-DiGE Gels

Myofilament-enriched HF 4ys and CRT samples were labeled with cyanine (Cy) 3
or Cy5, and a mixture of the two (as an internal control) labeled with Cy2 (0.4 uL dye/ 50
Mg protein). All three samples were then isoelectrically focused on an IEF strip (GE
Healthcare Biosciences, Piscataway, NJ). The IEF instrument was run with the following
steps: 10 hours active rehydration at 50V, 1 hour rapid ramp to 250V, 1 hour rapid ramp
to 500V, 1 hour rapid ramp to 1000V, 4 hours normal ramp to 10,000V, 50,000 V<hours
at 10,000V. The strips were alkylated and reduced, and then separated by weight on a
large-format (18 cm) 10% Bis-Tris resolving gel in MES buffer. After fixing and washing
the gel, it was scanned on a Typhoon scanner (GE Healthcare). Image analysis was
performed by REDFIN (Ludesi, Malmd, Sweden).

Mass Spectrometry

Myofilament-enriched HF 4ys and CRT samples (1 mg protein in 8M urea, 1%
SDS) were reduced, alkylated, then digested overnight in solution using trypsin
(Promega, Madison, WI) (100 ug/1.0 mg protein). The reaction was stopped with 10%
TFA, and the samples were desalted with Oasis HLB cartridges (Waters, Milford, MA).
Strong cation exchange (SCX) columns were prepared using SCX bulk media (Nest
Group, Southborough, MA). The sample was split into two parts: 60% was run through
the SCX columns (1/3 collected as flow through, 1/3 eluted with SCX buffer plus 40 mM
KCI, and 1/3 eluted with SCX buffer plus 150 mM KCI). These three fractions, along with
the 40% not run through the SCX column, were then individually desalted.

To phospho-enrich the samples, 50 ul of titanium oxide (TiO;) beads (Glycen
Corp., Columbia, MD) was added to each fraction (4 per sample, 6 samples per group)
and incubated at room temperature on a shaker (1400 rpms) overnight. The TiO, beads
were then washed, and the sample eluted in 10% ACN/3% NH4OH. Samples were then
dried down and resuspended in 70% ACN/1% FA for LC-MS/MS analysis.

Phospho-peptides were analyzed on an Agilent 1200 nano-LC system (Agilent,
Santa Clara, CA) connected to an LTQ-Orbitrap mass spectrometer (Thermo Scientific,
Waltham, MA), equipped with a nanoelectrospray ion source. The peptides were
separated on a C1g RP-HPLC column (75 um x 10 cm self-packed with 5 ym, 200 A
Magic C18; Michrom Bio Resources, Auburn, CA) at a flow rate of 300 nL/min. Each
fraction (4 per sample) was run separately to maximize the number of peptides
acquired. Each MS1 scan was followed by collision induced dissociation of the 5 most
abundant precursor ions. Mono-isotopic precursor selection was enabled and dynamic
exclusion was enabled with a repeat count of 2, repeat duration of 30 seconds and
exclusion duration of 60 seconds. Only MS1 signals exceeding 1000 counts triggered
the MS2 scans and +1 and unassigned charge states were not selected for MS2
analysis.

All raw MS/MS data was searched using the Sorcerer 2™-SEQUEST® algorithm
(Sage-N Research, Milpitas, CA). Data was searched against a canine database
allowing for: carbamidomethyl (fixed modification), oxidation (variable modification), and
phosphorylation (variable modification). Tolerances were: 1.00 Da for fragments and
0.037-0.170 Da for parent ions, and allowing for 2 missed cleavages. Analysis was
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done in Scaffold 3 (v3.4.9, Proteome Software, Portland, OR) with protein and peptide
probability thresholds of 95% and 90%, respectively (providing a protein false discovery
rate of 0.5% and a peptide FDR of 0.4%). Additional analysis was done using Scaffold
PTM (v1.1.3, Proteome Software). For analysis, spectral counts were summed over all
fractions per sample.

Kinase consensus amino acid sequences were predicted using NetPhosK
(cbs.dtu.dk/services/NetPhosK/) and using the Human Protein Reference Database
(hprd.org) PhosphoMotif finder.

A second set of samples was prepared for the GSK-3f treatment. Myofilament
enriched samples (isolated myofibrils) were prepared from HF 4y tissue as before. The
sample from each dog was split into two equal parts, one incubated in labeled relax
buffer, and the second incubated in labeled relax buffer plus 4 ug of GSK-3[3. Labeled
relax buffer was prepared by combining relax buffer with ATP y-P'®0 (Cambridge
Isotope Laboratories, Inc., Andover, MA). The labeled relax buffer contained a 1:1 ratio
of unlabeled and "0 labeled ATP (20 umols of each, per sample). The samples were
incubated at 30 °C for 30 minutes. Post treatment, samples were prepared, run on the
mass spectrometer, and analyzed in the same manner as above, with one exception:
searching also included an additional variable PTM: labeled phosphorylation that
includes an additional 6.01 Da shift due to the "®O-labeled phosphate group.
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Part Two: Supplemental Figures
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Supplemental Figure 1. Skinned myocytes from the left anterior septum exhibited the
same functional changes as those from the LV lateral wall. (A, B) Force-calcium data
and curves, showing (A) actual force and (B) normalized force. (C) Compared to Con (n
= 8 myocytes from 3 dogs), maximum force was reduced in HF4ys (n = 7 myocytes from
3 dogs) and restored by CRT (n = 8 myocytes from 3 dogs). (D) HF4,s Wwas desensitized
to calcium, but CRT restored the value to near the Con value. *, P < 0.05 vs Con. #, P <
0.05 vs HFgys.
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Supplemental Figure 2. Always synchronous heart failure (HFsync) exhibited reduced
myofilament function. (A, B) Force-calcium data and curves, showing (A) actual force
and (B) normalized force. Con and HF4ys skinned myocytes shown for comparison to
HFsync (1 = 15 myocytes from 5 dogs). (C) Maximum force was reduced similarly in both
HFays and HFsyne. (D) HFsync €xhibited a hyper-sensitization to calcium. *, P < 0.05 vs
Con. #, P <0.05 vs HF gys.
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Supplemental Figure 3. There were no changes in protein degradation or isoforms
between Control, HF 45, and CRT. (A) High sensitivity silver stain of myofilament
enriched samples and the gray-intensity for the each group. There were no differences
in any bands between the three groups (n = 3 per group). (B) Lower sensitivity
coomassie stain was also used to more accurately quantify the higher abundant
proteins. The lack of changes was also confirmed with antibodies specific to (C) Tnl, (D)
TnT, and (E) MLC2, all of which showed secondary bands (representing 1-10% of the
total) were was unchanged in HF4s or CRT (n = 3 per group).
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Supplemental Figure 4. The effect of PP1 in all dog models. (A) The change in Frax in
each of the dog models in response to PP1 treatment. None of the groups showed any
change in Fmax post-treatment. (B) As presented in Figure 5B, Con and CRT each
experienced desensitization to calcium in response to PP1 treatment, while there was
no effect in HF4ys. Here, the other groups (HFsyne, V3A3, and AVA) also exhibited
calcium desensitization in response to PP1 treatment. This suggests that the benefits of
CRT are reversed similarly in the CRT variants (V3A3 and AVA). (1, P<0.05vs. 0. *, P
< 0.05 vs. Con).
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Supplemental Figure 5. The phos-Tag gel (Figure 5C) showed that overall Tnl
phosphorylation was decreased in HF4ys and CRT, but could not show whether the PKA
or PKC sites specifically were decreasing. Antibodies specific to the S22/S23 PKA sites
indicate that the PKA-phosphorylated form of Tnl decreased in both HF4s and CRT (n =
4 per group), confirming the data from the Phos-Tag gel. As PKA phosphorylation was
unchanged between HF4,s and CRT, as was total phosphorylation, it suggests that there
was also no change in any of the other highly phosphorylated sites. *, P < 0.05 vs. Con
by one-way ANOVA.
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Supplemental Figure 6. To confirm there were no phosphorylation changes among the
most abundant myofilament proteins between HF4s and CRT, 2D-DiGE gels were
performed. The two images represent the HF 45 (top) and CRT (bottom) channels that
were differentially labeled with Cy5 and Cy3, respectively, and run simultaneously on
the same gel. The two channels have been independently presented here for clarity.
Analysis by Ludesi REDFIN confirmed that there were no phosphorylation changes (n =
4 per group). The red boxes indicate a selection of myofilament proteins. Note: troponin
| is not represented on these 2D gels because it has a very high pl.
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Supplemental Figure 8. Mass spectrometry (MS) data for phosphorylation at Obscurin
S4809. (A) MS spectra for the peptide containing S4809. (B) Fragmentation Table. (C)
Known domains and protein binding regions shown with location of the identified

phosphorylation site.
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Supplemental Figure 9. Mass spectrometry (MS) data for phosphorylation at ABLIM1
S421. (A) MS spectra for the peptide containing S421. (B) Fragmentation Table. (C)
Known domains and protein binding regions shown with location of the identified
phosphorylation site.

14



CRT Sensitizes the Sarcomere to Calcium by GSK-3f3 Kirk et al
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Supplemental Figure 10. Mass spectrometry (MS) data for phosphorylation at Tensin-
1 S1274. (A) MS spectra for the peptide containing S1274. (B) Fragmentation Table.
(C) Known domains and protein binding regions shown with location of the identified

phosphorylation site.
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Supplemental Figure 11. Mass spectrometry (MS) data for phosphorylation at TRAP3
S244. (A) MS spectra for the peptide containing S244. (B) Fragmentation Table. (C)
Known domains and protein binding regions shown with location of the identified

phosphorylation site.
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Supplemental Figure 12. Mass spectrometry (MS) data for phosphorylation at Nestin
S1062. (A) MS spectra for the peptide containing S1062. (B) Fragmentation Table. (C)
Known domains and protein binding regions shown with location of the identified

phosphorylation site.
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Supplemental Figure 13. Mass spectrometry (MS) data for phosphorylation at SORB2
S40. (A) MS spectra for the peptide containing S40. (B) Fragmentation Table. (C)
Known domains and protein binding regions shown with location of the identified
phosphorylation site.
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Supplemental Figure 14. Mass spectrometry (MS) data for phosphorylation at SORB2
S231. (A) MS spectra for the peptide containing S231. (B) Fragmentation Table. (C)
Known domains and protein binding regions shown with location of the identified

phosphorylation site.
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Supplemental Figure 15. Mass spectrometry (MS) data for phosphorylation at SORB2
S307. (A) MS spectra for the peptide containing S307. (B) Fragmentation Table. (C)
Known domains and protein binding regions shown with location of the identified

phosphorylation site.
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Supplemental Figure 16. Mass spectrometry (MS) data for phosphorylation at LMO7
S1346. (A) MS spectra for the peptide containing S1346. (B) Fragmentation Table. (C)
Known domains and protein binding regions shown with location of the identified

phosphorylation site.
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Supplemental Figure 17. Mass spectrometry (MS) data for phosphorylation at LDB3

(Cypher/Zasp) S507. (A) MS spectra for the peptide containing S507. (B)

Fragmentation Table. (C) Known domains and protein binding regions shown with
location of the identified phosphorylation site.
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Supplemental Figure 18. Mass spectrometry (MS) data for phosphorylation at SPEG
S2039. (A) MS spectra for the peptide containing SS2039. (B) Fragmentation Table. (C)
Known domains and protein binding regions shown with location of the identified

phosphorylation site.
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Supplemental Figure 19. Mass spectrometry (MS) data for phosphorylation at Filamin-
C S2228. (A) MS spectra for the peptide containing S2228. (B) Fragmentation Table.
(C) Known domains and protein binding regions shown with location of the identified

phosphorylation site.
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Supplemental Figure 20. Mass spectrometry (MS) data for phosphorylation at Myotilin
S231. (A) MS spectra for the peptide containing S231. (B) Fragmentation Table. (C)
Known domains and protein binding regions shown with location of the identified

phosphorylation site.
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Supplemental Figure 21. Mass spectrometry (MS) data for phosphorylation at
Leiomodin-2 S513. (A) MS spectra for the peptide containing S513. (B) Fragmentation
Table. (C) Known domains and protein binding regions shown with location of the
identified phosphorylation site.
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Supplemental Figure 22. Affect of PKA treatment on HF4,s and CRT myocytes. (A)
There was a small, but significant, increase in Fnax in response to PKA treatment, in
both HF4s and CRT. (B) It is known that PKA has a desensitizing affect on the
myofilament, and this was observed equally in both models. *, P < 0.05 vs. pre-
treatment; #, P < 0.05 vs. HF4ys with corresponding treatment; via two-way ANOVA. The
interaction term was not significant for either panel.
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Supplemental Figure 23. Affect of Akt treatment on HF4,s and CRT myocytes. (A and
B) Akt treatment had no affect on either Frax or ECsg in either group. (C) Akt did not

induce any detectable phosphorylation of myofilament

targets, by Pro-Q Diamond

phospho-stain. (D) Akt treatment did induce phosphorylation of known targets in both

groups, as shown by phosphorylation of serine 9 on G

SK-3B (cytosolic fraction). (E)

There was a statistically significant increase in GSK-3 serine 9 phosphorylation after
Akt treatment. There was a borderline significant higher phosphorylation in HF gys
compared to CRT (P = 0.07). *, P < 0.05 vs. pre-treatment; #, P < 0.05 vs. HF4s with

corresponding treatment; via two-way ANOVA.

28



CRT Sensitizes the Sarcomere to Calcium by GSK-3f3 Kirk et al
Part Three: Supplemental Tables
Con/BL HF ays CRT HF sync V3A3

3 weeks 6 weeks 3 weeks 6 weeks 3 weeks 6 weeks 3 weeks 6 weeks
Echocardiography
n 14 16 14 11 10 11 13 11 9
DI (ms) 283 70+ 4 7116 774 34 +£8 1# 233 24+3 53+ 8# 22+4+t#
LVEDV (mL) 58 £ 4 694 88+61 76 + 4 93+8 50+7 64 £ 6 665 756+ 6
LVESV (mL) 24 +2 52+4 70x5+¢ 5814 726 42+ 5 48 + 4 50+ 4 56 + 4
LVEF (%) 50+ 2 25+ 2 20+ 1 24 £ 2 22+ 1 302 24+ 11 25+ 2 24+ 3
Hemodynamic
n 15 16 8 20 13
HR (bpm) 117 £ 10 137+ 8 1616 1406 1235
LVPes (mmHg) 143+ 6 113+ 6 104+ 7 123+ 4 113+ 5
LVPed (mmHg) 711 31+3 11+3~ 23+ 3 194~
SBP (mmHg) 1457 1156+ 7 104+ 7 123+ 4 113+ 5
DBP (mmHg) 58 £ 4 505 385 46+ 3 45+ 3
MAP (mmHg) 87+5 726 60+ 6 732 68+ 3
dP/dtmax (MMHges™) 2310 + 127 993+ 75 1105 + 98 1237 £ 67 * 1141 £ 87
dP/dtmin (MmHges™)  -2227 + 144 -1204 + 84 -1104 + 53 -1340 £ 67 -1261 £ 86
(dP/dt)/(IP) (s™) 3111 14+ 1 19+1~ 171~ 171~

Supplemental Table 1. Echocardiographic (at 3 and 6 weeks) and Hemodynamic (at sacrifice) indices in the dog models.
DI, dyssynchrony index; LVEDV, left ventricular end-diastolic volume; LVESV, left ventricular end-systolic volume; SV,
stroke volume; LVEF, left ventricular ejection fraction; HR, heart rate; LVPes, left ventricular end-systolic pressure;
LVPed, left ventricular end-diastolic pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP, mean
arterial pressure; dP/dtqax, maximum rate of change of the pressure waveform; dP/dtmi, minimum rate of change of the
pressure waveform; IP, isovolumic pressure. ltalicized values indicates P < 0.05 vs. Control/Baseline value. *, P < 0.05 vs.
HFays,T, P < 0.05 vs. the 3 week value in the same model.
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Protein Site Loc Prob Total Spectra P-value
MLC2 S15 100% 22 N.S.
cMyBP-C S279 100% 132 N.S.
cMyBP-C 5288 100% 1800 N.S.
cMyBP-C $290 92% 43 N.S.
cTnl S23 100% 312 N.S.
cTnl S24 100% 342 N.S.
cTnl S167 100% 4 N.S.
cTnl S$200 100% 7 N.S.
a-Tropomyosin  T282 98% 736 N.S.
a-Tropomyosin  S283 100% 3577 N.S.

Supplemental Table 2. A selection of phosphorylation sites identified by mass

Kirk et al

spectrometry, which were not significantly different between HF4s and CRT. As stated
in the online methods, the protein probability threshold was set at 95%; however, MLC2,
included in this table, had a 93% protein probability. Loc. Prob., localization probability
as calculated by Scaffold PTM (v1.1.3, Proteome Software) using the A-score algorithm.
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