MATERIALS AND METHODS
Isolation of rat ventricular cardiomyocytes
Rat ventricular cardiomyocytes were isolated as previously described 22. In brief, excised hearts were rapidly cannulated and mounted on a Langendorff setup and retrogradely perfused through the aorta with an isolation solution (in mmol/L: 130 NaCl, 5.4 KCl, 25 HEPES, 0.5 MgCl2, 0.4 NaH2PO4 and 22 glucose, pH 7.40, 37 °C) at a constant flow rate of 4 mL/min. Perfusion continued until the heart was cleared of blood. Collagenase type II (1.8 mg/mL or 2.0 mg/mL, Worthington Biochemical Corporation, Lakewood, NJ, USA) was then added to the perfusate. Perfusion was continued for 7-10 minutes until the heart was swollen and soft in texture. After digestion, (left) ventricular tissue was dissected out and finely cut into 3-4 mm3 pieces. Cardiomyocytes were further loosened from the tissue by transfer of 10 mL of collagenase solution with ventricular tissue into a 10 mL Falcon tube containing 250 μL BSA (40 mg/mL) and ~0.2 mg DNase (LS002006, Worthington Biochemical Corporation), where the tissue was carefully resuspended by gentle inversion for up to 2 minutes. Cells from the supernatant were subsequently filtered through a 200 μm nylon mesh and allowed to sediment. The Ca2+ concentration was then raised until 0.2 mmol/L by stepwise addition to the supernatant. Isolated cardiomyocytes were maintained in this buffer until experiments were performed, within 5 hours of isolation. 
[bookmark: _Hlk198223572]Isolation of mouse ventricular cardiomyocytes
Cardiomyocytes were isolated from an AKAP18γ/δ knockout or wild-type (WT) mice. In brief, this C57BL6/j mouse was constructed with deletion of AKAP18γ/δ using CRISPR technology, by flanking exon 4 with LoxP sites. These mice were then crossed with an MHC-Cre deleter mouse line to generate the AKAP18γ/δ mouse model (See attached manuscript which is currently under submission). 
Mouse cardiac myocytes were isolated from 12–20-week-old mice using the Langendorff-perfusion method, similar to that employed for isolation of rat cardiomyocytes (see above). Mice were anesthetized by isoflurane inhalation under the fume hood and sacrificed by cervical dislocation. The heart was then excised, cannulated on a 16G needle attached to a syringe, and perfused with Ca2+-free perfusion buffer (in mmol/L 113 NaCl, 4.7 KCl, 0.6 KH2PO4, 0.6 Na2HPO4•6H2O, 1.2 MgSO4•6H2O, 12 NaHCO3, 10 KHCO3, 10 HEPES, 30 Taurine, 5.5 Glucose, 9.89 BDM) for 3 min. The perfusate was then changed to the same buffer containing 1 mg/ml Collagenase Broad Range (NB8, Nordmark). Once the digestion was stopped by the addition of BSA, the heart was carefully dissected into small pieces and then triturated for 3 min. Isolated cells were separated by filtration and subjected to stepwise increases in [Ca2+], until reaching 1 mM. The isolated cells were cultured at 37°C for 1 hour before fixation in 4% PFA for 10 min at room temperature. Fixed cells in PBS were shipped on ice for use in imaging experiments.
[bookmark: _Hlk198663635]Isolation of rabbit ventricular myocytes
Cardiomyocytes were also isolated from New Zealand White rabbits (male, 3 to 4-month-old) in accordance with previous protocols23. Rabbits were injected with heparin (400 U/kg body weight I-V) before inducing general anesthesia with propofol (slowly injected I-V at 10 mg/kg body weight, to effect) followed by isoflurane inhalation (2–5% in 100% O2) which was continued throughout the procedure. Absence of pain reflexes was used to verify deep surgical anesthesia prior to euthanasia, which occurred via exsanguination upon surgical excision of the heart. The aorta was cannulated on a constant flow Langendorff system and retrograde perfused with (in mmol/l): 140 NaCl, 4.7 KCl, 1.2 MgCl2•6H2O, 0.02 CaCl2, 5.5 glucose, 30 Taurine and 10 HEPES, pH to 7.4, 37°C). Perfusate was gassed with 100% O2. Myocardial tissue was digested in this same buffer with 1 mg/ml Worthington collagenase (type II) and 0.02-0.05 mg/ml Sigma protease (type XIV), typically for 15-20 min.  Upon softening, ventricular tissue was chopped and placed in stop buffer (perfusion solution as above, lacking the digestive enzymes and with 5% BSA added). Cells were separated by mechanical agitation, filtered with a 200 µm nylon mesh, and washed repeatedly in perfusion buffer without BSA. Isolated cells were subjected to stepwise increase in [Ca2+], until reaching 2 mM. The isolated cells were subjected to treatments before fixation in 2% PFA for 10 min at room temperature, washed in PBS and quenched in 1 mM Glycine for 30 min. Fixed cells in PBS were shipped on ice for use in imaging experiments.

Confocal and Airyscan imaging and analysis
For immunofluorescence imaging, isolated cardiomyocytes were fixed in PFA (4%) for 10 minutes, quenched in glycine (150 mM) for 10 minutes and washed in Dulbecco’s PBS (No. 4387, Biowhittaker, Walkersville, MD, USA). Fixed cells were then plated on glass bottom dishes (No 1.5, Ø 14 mm, γ-irradiated, Martek Corporation, Columbia, MD, USA) that were precoated with laminin (mouse, L2020, Sigma Merck). Cells were left to adhere for 1 hour before permeabilization with Triton X-100 (0.5%) for 10 minutes and blocked with 5% goat or donkey serum in PBS for 30 minutes prior to immunolabelling.  
For visualisation, cells were incubated at 4°C over-night with the appropriate primary antibodies in a solution of 0.1 % Triton X-100, 2.5% goat or donkey serum and 0.02% NaN3 in PBS. 
Primary antibodies used were anti-CaMKIIδ (1:100, PA5-22168, Thermo Fisher Scientific, Waltham, MA, USA), anti-RyR2 (1:100, MA3-916, Thermo Fisher Scientific), anti-α-actinin (1:100, ab9465, Abcam, Cambridge, UK), anti-AKAP18δ (1:100, Custom made, GenScript Corp., Piscataway, NJ, USA16) and anti-α-tubulin (1:50, sc-5288, Santa Cruz, Dallas, TX, USA). For imaging of t-tubules, a mix of anti-Cav-3 (1:100, ab2912, Abcam) and anti-NCX (1:100, Custom made, GenScript Corp.) were used as previously described 21.
Labelling with secondary antibodies was carried out using goat/donkey anti-rabbit Alexa Fluor PLUS 555 (1:200, A-32728/A-32787, Thermo Fisher Scientific) and goat/donkey anti-mouse Alexa Fluor PLUS 647 (1:200, A-32732/A-32794, Thermo Fisher Scientific) antibodies at room temperature for 1 hour. Secondary antibodies were diluted in goat/donkey blocking buffer (2.5% goat/donkey serum and 0.02% NaN3 in PBS). 
Confocal microscopy was performed using a ZEISS LSM 710 microscope (Zeiss, Oberkochen, Germany) with a plan-apo 63x 1.4 NA oil objective. Airyscan super-resolution imaging was performed using a ZEISS LSM 800 microscope (Zeiss), with a plan-apo 63x 1.4 NA oil objective. Airyscan post-processing in Zen 2.1 (Blue 1042 Edition; Zeiss) was applied to each Airyscan-acquired image prior to export and subsequent analysis.
Cells double-labelled for α-actinin and CaMKIIδ were used to analyse the full width at half maximum (FWHM) of CaMKIIδ signals across the cell. In brief, ImageJ software was used to select a cellular region avoiding the nucleus and spanning multiple Z-lines, as indicated by α-actinin signals. Fluorescence intensity plots for CaMKIIδ were then obtained for the same regions. Using a custom-made Python script, the peaks of the two signals were aligned, and FWHM measurements performed to describe the clustering of CaMKIIδ at the Z-line. Only CaMKIIδ peaks with matched α-actinin peaks were chosen for analysis. Representative images were contrast enhanced using identical settings for control and treatment groups. 
dSTORM super-resolution imaging and analysis
For dSTORM imaging, cardiomyocytes labelled with Alexa Fluor 555 and 647 were submerged in an imaging buffer with VectaShield (H-1000, Bionordika, Oslo, Norway) diluted 1:5 in TRIS-Glycerol (5% v/v TRIS 1M pH8 in Glycerol, Sigma Merck, Darmstadt, Germany) 11, 24. 
Cells were then imaged with a Zeiss ELYRA/LSM 710 system (Zeiss). Two diode lasers (150 mW, 642 nm and 150 mV 561 nm) illuminated the sample through a plan-apo 63x 1.4 NA oil objective, configured in a highly inclined and laminated optical sheet (HiLo). Confocal images of the respective channels were first acquired as fiducials for subsequent alignment of super-resolution data. Channels then underwent dSTORM imaging, whereby a sequence of 10,000 frames was acquired sequentially starting with 642 nm. The frame exposure time was 40 ms and 25 ms for the 642 nm and 561 nm laser lines, respectively. An iXon 897 back-tinned EMCCD camera (Andor Technology, Belfast, UK) was used to collect fluorescence emission from the two channels.
Reconstruction of the dSTORM data was performed using the “PALM Processing” module in ZEN Black software (Zeiss). Individual single-molecule events were detected by employing a 9-pixel circular mask with a signal-to-background noise ratio of 6. A five-segment piecewise linear function was then applied to perform drift correction, followed by generation of a text-based points table containing x and y coordinates. Finally, the data tables were processed using a custom-written Python script that generated binarized and shift-corrected pixel-based images. Representative images were contrast enhanced using identical settings for control and treatment groups.
Nearest-neighbour-distance (NND) measurements were extracted from the binarized images. Specifically, average edge-to-edge cluster distances were measured from single α-actinin or RyR cluster to the 5 closest CaMKIIδ or AKAP18δ clusters. For RyR to α-actinin measurements, single cluster-to-cluster distances were assessed. 
Proximity ligation assay
In situ protein-protein interactions between CaMKIIδ and RyR were assessed using the Duolink® Proximity Ligation Assay (PLA) (DUO92101-1KT, Sigma Merck). Isolated ventricular cardiomyocytes were fixed, blocked and permeabilized as described under “Immunofluorescence labelling”. Primary antibodies for rabbit CaMKIIδ (1:100, PA5-22168, Thermo Fisher Scientific) and mouse RyR (1:100, MA3-916, Thermo Fisher Scientific) were used (0.1 % Triton X-100, 2% goat or donkey serum and 0.02% NaN3 in PBS) and incubated overnight (4 °C).
Next, cells were prepared according to the Duolink® PLA protocol (https://www.sigmaaldrich.com/technical213 documents/protocols/biology/duolink-fluorescence-user-manual.html#fluorescence). In short, the primary antibodies were conjugated to complimentary oligonucleotides in a minus (mouse) or plus (rabbit) configuration before incubation (1 h at 37°C), ligation (30 min at 37 °C) and amplification (100 min at 37 °C) of the fluorescently labelled oligonucleotides. 
Proximal ligation of proteins was visualised as distinct fluorescent spots using an LSM 800 Airyscan confocal microscope (Zeiss) and normalized to the respective control treatment.  
Calcium spark imaging
Live cardiomyocytes were loaded with fluo-4 AM (20 μM, Molecular Probes, Eugene, Oregon, USA) and perfused with a HEPES-Tyrode solution (in mmol/L: 140 NaCl, 0.5 MgCl2, 5.0 HEPES, 5.5 glucose, 0.4 NaH2PO4, 5.4 KCl and 1.8 CaCl2) (pH 7.4, 37 °C). Spontaneous Ca2+ sparks were recorded using an LSM 7Live confocal microscope (Zeiss).
Briefly, a 1024-pixel line was drawn along the longitudinal axis of the cardiomyocyte and scanned every 1.5 ms for 6 sec. Analysis of Ca2+ sparks was carried out using the IOCBIO Sparks detection and analysis software 25. Sparks were defined where the local fluorescence intensity was increased at least 3.8 times above background, and the program provided characteristics such as Ca2+ spark size (μm x ms) and spark frequency (sparks/100μm/sec). Spark recordings were extended from those used in a previously published dataset 16 with new analysis.
Cell treatments/Chemical interventions
[bookmark: _Hlk198644379][bookmark: _Hlk198273406][bookmark: _Hlk198708388][bookmark: _Hlk167012507]For the imaging experiments described above, untreated, quiescent cardiomyocytes were compared with time-matched cells treated with Isoproterenol (100 nM, 10 min, RT), hydrogen peroxide (H2O2, 100 μM, 15 min), 8-CPT (8-CPT-cAMP, 10 μM, 10 min, RT), AIP (Autocamtide-2-related Inhibitory Peptide, 2 μM, 45 min, RT) ± Isoproterenol (100 nM, 10 min, RT), the inhibitory AKAP18δ-N (amino acid 55 – 74) peptide called N1 (PQGNVPQGNPKRSKENRGDR, 5 μM, 45 min, RT) 16 ±Isoproterenol (100 nM, 10 min, RT), H89 (10μM, 45 min, RT) ± Isoproterenol (100 nM, 10 min, RT), nocodazole (10 μM in DMSO, 2 h, RT) ± Isoproterenol (100 nM, 10 min, RT), or colchicine (10 μM, 2 h, RT) ± Isoproterenol (100 nM, 10 min, RT). 
For experiments evaluating of the effect of electrical pacing, myocytes were field stimulated through platinum electrodes at 1 Hz (RT, 10 min). 
Cell lysis 
Cardiomyocytes were snap frozen in liquid N2 before lysis in IP buffer (20 mM HEPES, pH 7.5, 150 nM NaCl, 1 mM EDTA, 1% Triton X-100) supplemented with protease inhibitors (Complete Mini, EDTA free protease inhibitor cocktail, #05056489001 Sigma Merck) and phosphatase inhibitors (PhosSTOP, #04906837001, Sigma Merck). The homogenised lysate was centrifuged (14 000 rcf, 15 min, 4 °C) and the supernatant stored at -80 °C. The protein concentration for each sample was determined using a micro-BCA protein assay kit (#23235, Thermo Fisher Scientific) with bovine serum albumin (BSA) as the standard protein.
[bookmark: _Hlk169773246]Immunoprecipitation
The myocyte lysate was diluted to obtain equal protein concentrations between samples and incubated with specific antibodies and 50 μL protein PLUS A/G agarose beads (sc-2003, Santa Cruz) in 3 mM CaCl2 over-night (4°C). Non-relevant rabbit IgG (sc-2027, Santa Cruz) was used as a negative control. Immunocomplexed beads were washed three times in immunoprecipitation buffer, spun down at 3000 rcf and boiled at 95 °C for 5 minutes in 2X sample buffer (SDS buffer containing: 0.75 M sucrose, 3.75% SDS, 31.25 mM Tris-HCl (pH 6.8), 0.1 mM EDTA (pH 7.5), 100 mM DTT, and 0.005% bromophenol blue). 
Immunoblotting
Cardiomyocyte lysates were heated in SDS loading buffer at either 37 °C for 15 min (RyR) or 95 °C for 5 min. Equal amounts of lysates were then separated on 4-15%, 7.5% or 12% Criterion TGX precast gels (Bio-Rad, Hercules, CA, USA) depending on protein size, and then blotted onto PVDF membranes with a Trans-Blot Turbo System (Bio-Rad). Membranes were blocked for 1h at RT in Tris-buffered saline with 0.1% Tween (TBS-T) with either 5% non-fat milk, 3% BSA or 1% casein, depending on the antibody used. Blots were then incubated with primary antibody in TBS-T with 5% milk, 2.5% milk or 1% casein at 4 °C overnight. Membranes were subsequently washed (3 times 10 min in TBS-T) and incubated with HRP-conjugated secondary antibodies for mouse (1:3000, NA931V, Cytiva, Marlborough, MA, USA) or rabbit (1:3000, NA934V, Cytiva) for 1h at RT before additional washing (5 times 10 min in TBS-T).
Membranes were developed with an ECL Plus kit (RPN2236, Cytiva) and the chemiluminescence signal detected with Azure Biosystems. Membranes were re-probed after stripping in RestoreTM Western Blot Stripping Buffer (21063, Thermo Fisher Scientific) for 5 to 10 min at RT. Full-length immunoblots are displayed in Figure S14.
Antibodies and dilutions used for immunoblotting were the following: RyR2 (1:1000, MA3-916, Thermo Fisher Scientific), CaMKIIδ (1:1000, Custom made from Genescript Corp.) pSer2814 (1:5000, A010-31, Badrilla, Leeds, UK), pSer2808 (1:5000 A010-30, Badrilla), AKAP18δ (1:1000, for immunoblot or 2 μl for IPs obtained from 26), pSer16-PLN (1:5000, A010-12, Badrilla), pThr-17-PLN (1:5000, A010-13, Badrilla), total PLN (1:10 000, MA3-922, Thermo Fisher Scientific), vinculin (1:100000, V9131, Sigma Merck ). Total protein was detected using Revert 700 protein staining (#926-11021, LI-COR biosciences, Lincoln, NE, USA).
Real time qPCR
Isolated cardiomyocytes were purified by plating on non-coated 60 mm dishes for 15 min to allow adhesion of non-myocytes. The supernatant containing the cardiomyocyte fraction was then transferred to laminin-coated 60 mm dishes and attachment for 1h at RT. Cells were then washed twice in PBS before lysis in RLT buffer (#74106, Qiagen, Hilden, Germany) supplemented with 1% β-mercaptoethanol. Samples were purified using the QIAshredder (#79656, Qiagen) and RNA was then isolated from samples with the RNeasy Mini Kit (#74106, Qiagen) before the quality and concentration of RNA was confirmed using the Multiskan Sky. Generation of cDNA was done according to the manufacturer’s protocol using the iScript cDNA synthesis kit (#79254, Bio-Rad). A QuantStudio 3 detection system (Applied Biosystems by Thermo Fisher Scientific) was used to determine transcript levels with real-time PCR with a TaqMan assay against AKAP7 (TaqMan primer, Rn01756034_m1, Thermo Fisher Scientific) and 60S ribosomal protein L32 (RPL32) (TaqMan primer, Rn00820748_g, Thermo Fisher Scientific) with 40 two-step cycles (95 °C for 15 sec, 60 °C for 1 min). Relative gene expression was calculated as fold change from a standard curve and normalized to the average RPL32. 
Cell culture and AKAP18 knock-down
Isolated cardiomyocytes were transferred to M199 medium with Earle’s Salt (#31150030, Thermo Fisher Scientific,1.8 mM Ca2+) supplemented with 1 mM BDM, 0.1% bovine serum albumin (BSA), 1% penicillin/streptomycin and insulin-transferring-selenium (ITS, #41400045, Thermo Fisher Scientific), 2 mM L-carnitine (C0283, Sigma Merck), 5 mM creatine (T8691, Sigma Merck) and 5 mM taurine (C3630, Sigma Merck). Cells were then plated on glass bottom dishes (No 1.5, Ø 14 mm, γ-irradiated, Martek Corporation) or on cell culture dishes (35 mm) precoated with laminin (10 μg/mL, mouse, L2020 Sigma Merck), and left to attach for 1 h. Thereafter, the medium was exchanged, and cells were infected for 24 h with adenovirus serotype 5 carrying the short-hairpin RNA against AKAP18 under a U6 promoter, or a scrambled control sequence (Vector Biolabs, Malvern, PA, USA).
AKAP18: 
5'- CACC GCTAGTGATGCAGCTATTAAACTCGAGTTTAATAGCTGCATCACTAGCTTTTT -3'
SCRAMBLED: 
5’-GAACAAGATGAAGAGCACCACTCGAGTGGTGCTCTTCATCTTGTTCTTTTTT -3’
Multiplicity of infection was 5. The medium was exchanged every 24 h, and cardiomyocytes were used for experiments after 24-120 h in culture, as indicated.
Prediction of protein structure and inter amino acid distances
AlphaFold27, 28 with the AlphaFold Monomer v2.0 pipeline was used to predict the structure of AKAP18δ, using the amino acid sequence obtained from the UniProt database: Q6JP77. The NGL Viewer29, 30 was then employed to measure distances within AKAP18δ, based on the predicted structure. A distance range was determined between randomly selected amino acids within the two reported binding sites for CaMKIIδ (AKAP18δ-N: amino acid 55-98 and AKAP18δ-C: amino acid 236-266) 16. 
Statistics
All data sets were tested for normality of distribution using the Shapiro-Wilk normality test (Graphpad 10.2.0). For normally distributed data, differences were analysed with paired or unpaired t tests for 2-group comparisons, 1-way ANOVA with Tukey’s multiple comparisons test for datasets with more than 2 groups, or nested ANOVA with Tukey’s multiple comparisons test. For nested analyses, differences were analysed by employing a linear-mixed-effects model by using the “lme4” package in R studios (V 4.3.3) 31, 32. Significance was assessed using ANOVA in the “car” package, and post-hoc comparisons were performed with the ”emmeans” package.
For non-normally distributed data, differences were analysed with Mann-Whitney tests for 2-group comparisons and Kruskal-Wallis with Dunn’s multiple comparisons test for datasets with more than 2 groups.
For data points with two grouping variables, differences were analysed with a two-way ANOVA with Fisher’s LSD test or Tukey’s multiple comparisons test, as indicated. 
[bookmark: _Hlk198663888]For analysis of variance, an F-test was performed.  




















SUPPLEMENTARY FIGURES
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Figure S1: Negative control images for secondary antibodies.
(a) Representative images of cardiomyocytes labelled only with secondaries only for Alexa-Fluor 647 (red) and Alexa-Fluor 555 (cyan) alongside DAPI (blue).
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AI-generated content may be incorrect.]Figure S2: Distribution of CaMKIIδ and RyR cluster areas relative to Z-lines. 
(a) Proportion of total CaMKIIδ area found within 50 nm increments from α-actinin clusters under basal conditions and Isoproterenol stimulation (Iso, 100 nM, 10 min). Inset: individual data points for clusters within 50 nm of α-actinin. Statistical differences examined by a two-way-ANOVA (see table S3) (basal: nhearts = 13, ncells =, 78 Iso: nhearts = 10, ncells = 49). (b) NND from α-actinin to RyR compared per cell in cardiomyocytes following basal and Iso stimulation. Statistical differences examined by a nested ANOVA. (basal: nhearts = 6, ncells = 35, Iso: nhearts = 6, ncells = 30). Bar chart present mean values ±SEM with each data point representing the mean of one cardiomyocyte. XY-chart present mean values ±SD. Normality of distributions was confirmed by Shapiro-Wilk's test. A p-value ≤ 0.05 was considered statistically significant. 
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AI-generated content may be incorrect.]Figure S3: β-adrenergic stimulation promotes Ca2+/Calmodulin-dependent kinase IIδ (CaMKIIδ) translocation in rabbit cardiomyocytes.
(a) Representative 2-colour 2D-dSTORM images of cardiomyocyte labelled with α-actinin (orange) and CaMKIIδ (cyan) ± Isoproterenol (Iso, 100 nM, 10 min). (b) Average nearest neighbour distance (NND) from α-actinin to CaMKIIδ.  (c) CaMKIIδ cluster proportions found within 50 nm increments from Z-line (α-actinin). Inset: Individual data points for clusters within 50 nm. (d) Proportion of total CaMKIIδ area found within 50 nm increments from α-actinin clusters under basal conditions and Isoproterenol stimulation (Iso, 100 nM, 10 min). Inset: individual data points for clusters within 50 nm of α-actinin. Statistical differences were examined by a (b) Mann-Whitney test or (c, d) two-way-ANOVA (see table S4, S5) (b-d: basal: nhearts = 3, ncells =, 23 Iso: nhearts = 3, ncells = 22). Bar chart presents mean values ±SEM with each data point representing the mean of one cardiomyocyte. XY-charts present mean values ±SD. Normality of distributions confirmed by Shapiro-Wilk’s test. A p-value ≤ 0.05 was considered statistically significant. 
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AI-generated content may be incorrect.]Figure S4: Ca2+/Calmodulin-dependent kinase IIδ (CaMKIIδ) translocation towards Z-lines is reversible 
(a) NND from α-actinin to CaMKIIδ compared per cell in cardiomyocytes under basal conditions, Isoproterenol (Iso, 100 nM, 10 min), and Iso followed by a wash-out step (Iso W.O) of 10 minutes. Statistical differences were examined by Kruskal-Wallis with Dunn’s multiple comparisons test. (b) Proportion of CaMKIIδ clusters found within 50 nm increments of α-actinin clusters. Inset: individual data points for clusters within 50 nm of α-actinin. Significant differences examined by two-way ANOVA (see table S6) (a-b: basal: nhearts = 4, ncells = 20, Iso: nhearts = 4, ncells = 19, Iso W.O.: nhearts = 4, ncells = 24). Bar chart present mean values ±SEM with each data point representing the mean of one cardiomyocyte. XY-chart present mean values ±SD. Normality of distributions was confirmed by Shapiro-Wilk’s test. A p-value ≤ 0.05 was considered statistically significant.
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Description automatically generated]Figure S5: Cellular pacing induces spread of CaMKIIδ away from Z-lines.
(a) NND from α-actinin to CaMKIIδ compared per cell in cardiomyocytes under basal conditions, pacing (1 Hz, 10 min), and pacing during Iso stimulation (Iso, 100 nM, 10 min). Statistical differences were examined by Kruskal-Wallis with Dunn’s multiple comparisons test. (b) Proportion of CaMKIIδ clusters found within 50 nm increments of α-actinin clusters. Inset: individual data points for clusters within 50 nm of α-actinin. Significant differences examined by two-way ANOVA (see table S7) (a-b: basal: nhearts = 4, ncells = 15, Paced: nhearts = 9, ncells = 51, Paced+Iso: nhearts = 4, ncells = 16). Bar chart present mean values ±SEM with each data point representing the mean of one cardiomyocyte. XY-chart present mean values ±SD. Normality of distributions confirmed by Shapiro-Wilk’s test. A p-value ≤ 0.05 was considered statistically significant. 
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AI-generated content may be incorrect.]Figure S6: Inhibiting CaMKIIδ activity prevents its translocation towards the RyR nanodomain.
(a) Representative 2-colour dSTORM images of α-actinin (orange) and CaMKIIδ (cyan) in isolated rat cardiomyocytes following basal treatment, isoproterenol (Iso, 100 nM, 10 min), or N1 treatment (5 μM, 45 min) prior to Iso stimulation. NND was measured from (b) α-actinin to CaMKIIδ or (c) RyR to CaMKIIδ. Statistical differences were examined by Kruskal-Wallis test with Dunn’s post hoc correction. (d) Proportion of CaMKIIδ clusters found within 50 nm increments from α-actinin clusters. Inset: individual data points for clusters within 50 nm of α-actinin. Significant differences were examined by a two-way-ANOVA (see table S9) (b, d: basal: nhearts = 13, ncells = 78, Iso: nhearts = 10, ncells = 49, N1+Iso: nhearts = 6, ncells = 36, c: basal: nhearts = 10, ncells = 75, Iso: nhearts = 10, ncells = 52, N1+Iso: nhearts = 3, ncells = 28). (e) NND from α-actinin to CaMKIIδ measured per cell. Significant differences were examined by Kruskal-Wallis test with Dunn’s post hoc correction (basal: nhearts = 3, ncells = 15, AIP: nhearts = 3, ncells = 15, N1: nhearts = 3, ncells = 13). (f) Representative immunoblots and quantification of the relative amount of CaMKIIδ-phosphorylated RyR (pSer2814-RyR). Values were normalized to their basal treatment. Licor was used to show equal protein loading. Significant differences examined by Kruskal-Wallis with Dunn’s post hoc correction (basal: nhearts = 6, Iso: nhearts = 6, N1+Iso: nhearts = 5). (g) Representative Ca2+ spark examples, and measurements of (h) Ca2+ spark frequency and (i) spark size. Statistical differences were examined by Kruskal-Wallis with Dunn’s post hoc correction (h: basal: nhearts = 5, ncells = 57, Iso: nhearts = 6, ncells = 39, N1+Iso: nhearts = 4, ncells = 39, i: nhearts = 5, ncells = 21, Iso: nhearts = 6, ncells = 33, N1+Iso: nhearts = 4, ncells = 13). Bar charts present mean values ±SEM with each data point representing the mean of (b, c, e, h, i) one cardiomyocyte or (f) heart. XY-chart present mean values ±SD. Normality of distribution was confirmed by Shapiro-Wilk’s test. A p-value ≤ 0.05 was considered statistically significant. 
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AI-generated content may be incorrect.]Figure S7: Oxidation with hydrogen peroxide does not promotes Ca2+/Calmodulin-dependent kinase IIδ (CaMKIIδ) translocation
(a) Average nearest-neighbor distance (NND) from α-actinin to CaMKIIδ following basal and hydrogen peroxide stimulation (H2O2, 100 μM, 15 min). Statistical differences were examined by a nested ANOVA. (b) CaMKIIδ cluster proportions found within 50 nm increments from Z-line (α-actinin). Inset: Individual data points for clusters within 50 nm. Significant differences were examined by two-way ANOVA (see table S10) (a-b: basal: nhearts = 4, ncells = 23, H2O2: nhearts = 4, ncells = 25). Bar chart present mean values ±SEM with each data point representing the mean of one cardiomyocyte. XY-charts present mean values ±SD. Normality of distributions was confirmed by Shapiro-Wilk’s test. A p-value ≤ 0.05 was considered statistically significant.
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AI-generated content may be incorrect.]Figure S8: Validation of cultured cardiomyocytes as a model system for CaMKIIδ translocation, and effects of AKAP18 knock down on phosphorylation of target proteins.
(a) Immunoblot of AKAP18δ in the presence or absence of an antibody specific blocking peptide (BP), and quantification of signal reduction. Statistical differences examined by Mann-Whitney test (n=3). (b, c) NND from α-actinin to CaMKIIδ measured per cell in cardiomyocytes cultured for 96 hours and treated (b) with or without Isoproterenol (Iso, 100 nM, 10 min) or (c) with and without transduction with an adenovirus containing a scramble control sequence for AKAP18 (SCRM). Statistical differences were examined by Mann-Whitney test (No virus basal: nhearts = 6, ncells = 29, No virus Iso: nhearts = 3, ncells = 13, SCRM basal: nhearts = 7, ncells = 23). (d-e) Representative immunoblots and quantification of the relative amount of (d) CaMKIIδ-phosphorylated phospholamban (pThr17-PLN), (e) PKA-phosphorylated RyR (pSer2808-RyR), (f) PKA-phosphorylated phospholamban (pSer16-PLN) in cardiomyocytes cultured for 96 h with SCRM or AKAP18-knock-down (AKAP-KD) virus, with basal or Iso treatment. Licor was used to show equal protein loading. Values were normalized to their respective control (SCRM basal treatment). Statistical differences were examined by a two-way ANOVA with Fisher’s LSD test (n = 5). Bar charts present mean values ±SEM with each data point representing the mean of (a, d, e, f) one heart or (b, c) cardiomyocyte. Normality of distribution was confirmed by Shapiro-Wilk’s test. A p-value ≤ 0.05 was considered statistically significant. 
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Figure S9: Insight into CaMKIIδ translocation mechanisms based on variability of RyR-CaMKIIδ nearest-neighbour distances (NND) 
(a-b) Potential CaMKIIδ translocation mechanisms, illustrating (a) diffusion or re-anchoring to AKAP18δ or (b) switching of CaMKIIδ between binding sites within RyR associated AKAP18δ. Note that AKAP18δ is presented as a monomer for simplicity, and that the true stoichiometric relationship between CaMKIIδ and AKAP18δ is chosen for visual purposes, and not reflecting the true stoichiometric binding relationship. (c) Variability in the RyR-CaMKIIδ nearest-neighbour distance (NND) was reduced after Iso, with box plots displaying values form maximum to minimum. (basal: nhearts = 10, ncells = 75, Iso: nhearts = 10, ncells = 52). A p-value ≤ 0.05 was considered statistically significant. (a-b) Created with BioRender.com.
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AI-generated content may be incorrect.]Figure S10: Representative images of cellular distribution of RyR and AKAP18δ before and after microtubule disruption. 
Immunofluorescence images of α-tubulin (yellow) and RyR (red) from a cardiomyocyte in (a) basal conditions, or (b) colchicine treated cells (10 μM, 2h). A representative fluorescence intensity profile is shown in the lower panel. A similar presentation is made for cells imaged for α-tubulin (yellow) and AKAP18δ (magenta) during (c) basal conditions, and (d) following colchicine treatment (10 μM, 2h). 
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AI-generated content may be incorrect.]Figure S11: Protein kinase A (PKA) inhibition prevents CaMKIIδ translocation to the RyR nanodomain.
(a) Representative 2-colour 2D-dSTORM images of cardiomyocytes labelled with RyR (red) and CaMKIIδ (cyan), following treatment with Isoproterenol (Iso, 100 nM, 10 min) ± pre-incubation with H89 (1 μM, 45 min; H89+Iso). (b) Average NND from RyR to CaMKIIδ. Statistical differences were examined by nested ANOVA. (b: Iso: nhearts = 3, ncells = 16, Iso+H89: nhearts = 3, ncells = 27). Bar chart present mean values ±SEM with each data point representing the mean of one cardiomyocyte. A p-value ≤ 0.05 was considered statistically significant.
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Description automatically generated]Figure S12: Cardiomyocyte morphology after 96h in culture.
(a) Representative immunofluorescence images of α-actinin (orange), Cav3-NCX (red) and DAPI (cyan) in cardiomyocytes 96 hours following isolation. 
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AI-generated content may be incorrect.]Figure S13: The effect of prolonged isoproterenol treatment on CaMKIIδ translocation.
(a) Average NND from α-actinin to CaMKIIδ in isolated cardiomyocytes from basal treatment and following prolonged isoproterenol treatment (Iso60, 100 nM, 60 min). (b) CaMKIIδ cluster proportions found within 50 nm increments from Z-line (α-actinin) at basal and Iso60 conditions. Inset: Individual data points for clusters within 50 nm of α-actinin. Significant differences examined by (a) nested anova or (b) a two-way-ANOVA (see table S15) (a, b: basal: nhearts = 3, ncells = 19, Iso: nhearts = 3, ncells = 17). Bar charts present mean values ±SEM with each data point representing the mean of one cardiomyocyte. XY-chart present mean values ±SD. Normality of distributions confirmed by Shapiro-Wilk’s test. A p-value ≤ 0.05 was considered statistically significant. 
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Figure S14: Full length immunoblot images of all blots displayed in representative images.




SUPPLEMENTARY TABLES
Table S1: Statistical test results (p values) from comparisons of the proportion of total number of Ca2+/Calmodulin-dependent kinase IIδ (CaMKIIδ) clusters found in 50 nm increments from Z-lines (α-actinin) for isolated left ventricular rat cardiomyocytes from basal treatment and after treatment with isoproterenol (Iso, 100 nM, 10 min). Statistical tests performed through a two-way ANOVA (basal: nhearts = 13, ncells = 78, Iso: nhearts = 10, ncells = 49).
	CaMKIIδ cluster DISTRIBUTION (CaMKIIδ to α-actinin)

	Overall effects
	p value

	Distance from Z-line
	<0,0001

	Treatment
	0.9695

	Distance from Z-line (nm)
	Basal vs Iso

	50
	0.0002

	100
	0.5303

	150
	0.9698

	200
	0.9051

	250
	0.5899

	300
	0.3566

	350
	0.9096

	400
	0.3491

	450
	0.7832

	500
	0.8893

	550
	0.1476

	600
	0.2116

	650
	0.3178

	700
	0.5731

	750+
	0.0029



[bookmark: _Hlk198728606]Table S2: Statistical test results (p values) from comparisons of the proportion of total CaMKIIδ area found in 50 nm increments from Z-lines (α-actinin) for isolated left ventricular rat cardiomyocytes from basal treatment and after treatment with isoproterenol (Iso, 100 nM, 10 min). Statistical tests performed through a two-way ANOVA (basal: nhearts = 10, ncells = 75, Iso: nhearts = 10, ncells = 52).  
	CaMKIIδ cluster SIZE (CaMKIIδ to α-actinin)

	Overall effects
	p value

	Distance from Z-line
	<0,0001

	Treatment
	0.9786

	Distance from Z-line (nm)
	Basal vs Iso

	50
	0.0001

	100
	0.3066

	150
	0.4236

	200
	0.9484

	250
	0.7816

	300
	0.6042

	350
	0.8219

	400
	0.8658

	450
	0.7262

	500
	0.6900

	550
	0.3553

	600
	0.5500

	650
	0.6276

	700
	0.8496

	750+
	0.1273



[bookmark: _Hlk198727205]Table S3: Statistical test results (p values) from comparisons of the proportion of total number of CaMKIIδ clusters found in 50 nm increments from the ryanodine receptor (RyR) for isolated left ventricular rat cardiomyocytes from basal treatment and after treatment with isoproterenol (Iso, 100 nM, 10 min). Statistical tests performed through a two-way ANOVA (basal: nhearts = 13, ncells =, 78 Iso: nhearts = 10, ncells = 49).  
	CaMKIIδ cluster DISTRIBUTION (CaMKIIδ to RyR)

	Overall effects
	p value

	Distance from Z-line
	<0,0001

	Treatment
	0.9869

	Distance from Z-line (nm)
	Basal vs Iso

	50
	<0,0001

	100
	0.0027

	150
	<0,0001

	200
	0.0007

	250
	0.0366

	300
	0.1813

	350
	0.6603

	400
	0.821

	450
	0.909

	500
	0.4018

	550
	0.1154

	600
	0.0321

	650
	0.0785

	700
	0.1008

	750+
	0.0150



Table S4: Statistical test results (p values) from comparisons of the proportion of total CaMKIIδ area found in 50 nm increments from Z-lines (α-actinin) for isolated left ventricular rabbit cardiomyocytes from basal treatment and after treatment with isoproterenol (Iso, 100 nM, 10 min). Statistical tests performed through a two-way ANOVA (basal: nhearts = 3, ncells = 23, Iso: nhearts = 3, ncells = 22).  
	CaMKIIδ cluster DISTRIBUTION (CaMKIIδ to α-actinin)

	Overall effects
	p value

	Distance from Z-line
	<0,0001

	Treatment
	>0.9999

	Distance from Z-line (nm)
	Basal vs Iso

	50
	0.2735

	100
	0.574

	150
	0.4433

	200
	0.8578

	250
	0.7637

	300
	0.8372

	350
	0.8079

	400
	0.9925

	450
	0.9778

	500
	0.7851

	550
	0.686

	600
	0.7238

	650
	0.8593

	700
	0.4695

	750+
	0.9539



Table S5: Statistical test results (p values) from comparisons of the proportion of total number of CaMKIIδ clusters found in 50 nm increments from Z-lines (α-actinin) for isolated left ventricular rabbit cardiomyocytes from basal treatment and after treatment with isoproterenol (Iso, 100 nM, 10 min). Statistical tests performed through a two-way ANOVA (basal: nhearts = 3, ncells = 23, Iso: nhearts = 3, ncells = 22).  
	CaMKIIδ cluster SIZE (CaMKIIδ to α-actinin)

	Overall effects
	p value

	Distance from Z-line
	<0,0001

	Treatment
	>0.9999

	Distance from Z-line (nm)
	Basal vs Iso

	50
	0.0005

	100
	0.4155

	150
	0.1365

	200
	0.907

	250
	0.5228

	300
	0.5828

	350
	0.6494

	400
	0.9132

	450
	0.7978

	500
	0.6399

	550
	0.8347

	600
	0.4804

	650
	0.6894

	700
	0.6335

	750+
	0.3574



Table S6: Statistical test results (p values) from comparisons of the proportion of total number of CaMKIIδ clusters found in 50 nm increments from Z-lines (α-actinin) for isolated left ventricular rat cardiomyocytes from basal treatment, isoproterenol (Iso, 100 nM, 10 min) or Iso followed by a wash-out step (W.O., 10 min).  Statistical tests performed through a two-way ANOVA and corrected for multiple comparisons using Tukey’s multiple comparisons test (basal: nhearts = 4, ncells = 20, Iso: nhearts = 4, ncells = 19, Iso W.O. : nhearts = 4, ncells = 24).
	CaMKIIδ cluster DISTRIBUTION (CaMKIIδ to α-actinin)

	Overall effects
	p value

	Distance from Z-line
	<0,0001
	
	

	Treatment
	>0.9999
	
	

	Distance from Z-line
	Basal vs Iso
	Basal vs Iso W.O
	Iso vs Iso W.O.

	50
	0.0004
	<0.0001
	0.3011

	100
	0.885
	0.9965
	0.8365

	150
	0.9339
	0.9912
	0.968

	200
	0.9482
	0.924
	0.9987

	250
	0.6017
	0.875
	0.8629

	300
	0.9198
	0.9998
	0.9052

	350
	0.8746
	0.9658
	0.9616

	400
	0.9609
	0.9116
	0.9916

	450
	0.5912
	0.5371
	0.9996

	500
	0.5358
	0.478
	0.9995

	550
	0.9926
	0.8558
	0.9144

	600
	0.5822
	0.3639
	0.9505

	650
	0.9936
	0.6837
	0.7591

	700
	0.6873
	0.9961
	0.7162

	750+
	0.1523
	0.6576
	0.5294


Table S7: Statistical test results (p values) from comparisons of the proportion of total number of CaMKIIδ clusters found in 50 nm increments from Z-lines (α-actinin) for isolated left ventricular rat cardiomyocytes from basal treatment, following cellular pacing (1 Hz, 10 min) and after pacing with isoproterenol (Iso, 100 nM, 10 min).  Statistical tests performed through a two-way ANOVA and corrected for multiple comparisons using Tukey’s multiple comparisons test (basal: nhearts = 4, ncells = 15, Paced: nhearts = 9, ncells = 51, Paced+Iso: nhearts = 4, ncells = 16).
	CaMKIIδ cluster DISTRIBUTION (CaMKIIδ to α-actinin)

	Overall effects
	p value

	Distance from Z-line
	<0,0001
	
	

	Treatment
	0.9911
	
	

	Distance from Z-line
	Basal vs Paced
	Basal vs Paced+Iso
	Paced vs Paced+Iso

	50
	0.6376
	0.8316
	0.9779

	100
	<0,0001
	<0,0001
	0.8274

	150
	0.0010
	0.0001
	0.3268

	200
	0.0173
	0.0324
	0.9359

	250
	0.0026
	0.0054
	0.8745

	300
	0.0599
	0.0829
	0.9349

	350
	0.1654
	0.1470
	0.8763

	400
	0.0819
	0.0225
	0.5012

	450
	0.6937
	0.2842
	0.5363

	500
	0.7098
	0.3796
	0.6674

	550
	0.8821
	0.9734
	0.7238

	600
	0.0590
	0.0035
	0.1964

	650
	0.0003
	<0,0001
	0.1671

	700
	<0,0001
	<0,0001
	0.3907

	750+
	<0,0001
	<0,0001
	0.4237



Table S8: Statistical test results (p values) from comparisons of the proportion of total number of CaMKIIδ clusters found in 50 nm increments from Z-lines (α-actinin) for isolated left ventricular rat cardiomyocytes from basal treatment, after treatment with isoproterenol (Iso, 100 nM, 10 min), AIP (2 μM, 45 min) prior to Iso or 8-CPT (1μM, 10 min). Statistical tests performed through a two-way ANOVA and corrected for multiple comparisons using Tukey’s multiple comparisons test (basal: nhearts = 13, ncells = 78, Iso: nhearts = 10, ncells = 49, AIP+Iso: nhearts = 6, ncells = 29, 8-CPT: nhearts = 6, ncells = 27).
	CaMKIIδ cluster DISTRIBUTION (CaMKIIδ to α-actinin)

	Overall effects
	p value

	Distance from Z-line
	<0,0001
	
	
	
	
	

	Treatment
	0.9949
	
	
	
	
	

	Distance from Z-line
	Basal vs Iso
	Basal vs AIP+Iso
	Basal vs 
8-CPT
	Iso vs AIP+Iso
	Iso vs 
8-CPT
	AIP+Iso vs 8-CPT

	50
	0.0006
	0.0275
	0.0122
	<0,0001
	0.9996
	<0,0001

	100
	0.9127
	0.2229
	0.1381
	0.5865
	0.0597
	0.0046

	150
	>0,9999
	0.7648
	0.3995
	0.7864
	0.4826
	0.1542

	200
	0.9993
	0.9842
	0.5531
	0.9732
	0.6707
	0.5055

	250
	0.9423
	0.9614
	0.9700
	>0,9999
	0.8318
	0.8669

	300
	0.7682
	0.8112
	0.9610
	0.9999
	0.6311
	0.6695

	350
	0.9994
	0.9483
	0.8256
	0.9764
	0.8093
	0.6522

	400
	0.7596
	0.9373
	>0,9999
	0.9961
	0.8742
	0.9631

	450
	0.9916
	0.9746
	0.9921
	0.9983
	0.9628
	0.938

	500
	0.9989
	0.9997
	0.8288
	0.9972
	0.8016
	0.9197

	550
	0.4261
	0.7394
	0.9570
	0.9953
	0.9043
	0.9780

	600
	0.5562
	0.7143
	0.6565
	>0,9999
	0.9998
	0.9996

	650
	0.7212
	>0,9999
	0.400
	0.8404
	0.9123
	0.5516

	700
	0.9348
	0.2717
	0.0945
	0.6176
	0.0453
	0.0038

	750+
	0.0097
	<0,0001
	<0,0001
	<0,0001
	<0,0001
	<0,0001


Table S9: Statistical test results (p values) from comparisons of the proportion of total number of CaMKIIδ clusters found in 50 nm increments from Z-lines (α-actinin) for isolated left ventricular rat cardiomyocytes from basal treatment, or after treatment with isoproterenol (Iso, 100 nM, 10 min), N1 (5 μM, 45 min) prior to Iso. Statistical tests performed through a two-way ANOVA and corrected for multiple comparisons using Tukey’s multiple comparisons test (basal: nhearts = 13, ncells = 78, Iso: nhearts = 10, ncells = 49, N1+Iso: nhearts = 6, ncells = 36).
	CaMKIIδ cluster DISTRIBUTION (CaMKIIδ to α-actinin)

	Overall effects
	p value

	Distance from Z-line
	<0,0001
	
	

	Treatment
	0.9895
	
	

	Distance from Z-line
	Basal vs Iso
	Basal vs N1+Iso
	Iso vs N1+Iso

	50
	0.0003
	0.0132
	<0,0001

	100
	0.7895
	0.4403
	0.8321

	150
	0.9991
	0.9911
	0.9877

	200
	0.9915
	0.9633
	0.9375

	250
	0.8400
	0.6549
	0.9390

	300
	0.6008
	0.7456
	0.9909

	350
	0.9923
	0.9329
	0.9719

	400
	0.5913
	0.5714
	0.9928

	450
	0.9556
	0.9801
	0.9978

	500
	0.9884
	>0,9999
	0.9925

	550
	0.2856
	0.3833
	0.9990

	600
	0.3930
	0.7384
	0.9149

	650
	0.5499
	0.9291
	0.4526

	700
	0.8265
	0.2621
	0.6111

	750+
	0.0054
	<0,0001
	0.0001



Table S10: Statistical test results (p values) from comparisons of the proportion of total number of CaMKIIδ clusters found in 50 nm increments from Z-lines (α-actinin) for isolated left ventricular rat cardiomyocytes from basal treatment and after treatment with H2O2 (100 μM, 15 min). Statistical tests performed through a two-way ANOVA (basal: nhearts = 4, ncells = 23, Iso: nhearts = 4, ncells = 25).  
	CaMKIIδ cluster DISTRIBUTION (CaMKIIδ to α-actinin)

	Overall effects
	p value

	Distance from Z-line
	<0,0001

	Treatment
	>0.9999

	Distance from Z-line (nm)
	Basal vs H2O2

	50
	0.0491

	100
	0.5685

	150
	0.9838

	200
	0.8882

	250
	0.5037

	300
	0.3705

	350
	0.932

	400
	0.4682

	450
	0.8783

	500
	0.7979

	550
	0.8904

	600
	0.5153

	650
	0.7185

	700
	0.6749

	750+
	0.7230




Table S11: Statistical test results (p values) from comparisons of the proportion of total number of CaMKIIδ clusters found in 50 nm increments from Z-lines (α-actinin) for isolated left ventricular rat cardiomyocytes treated with adenovirus with a scrambled control (SCRM) mRNA sequence or an A-kinase anchoring protein 18-knock-down (AKAP18-KD) mRNA sequence. Each group were cultured for 96 hours before and treated with or without isoproterenol (Iso, 100 nM, 10 min). Statistical tests performed through a two-way ANOVA and corrected for multiple comparisons using Tukey’s multiple comparisons test (SCRM-basal: nhearts = 7, ncells = 23, AKAP18-KD-basal: nhearts = 4, ncells = 15, SCRM-Iso: nhearts = 6, ncells = 13, AKAP18-KD-Iso: nhearts = 4, ncells = 12).
	CaMKIIδ cluster DISTRIBUTION (CaMKIIδ to α-actinin)

	Overall effects
	p value

	Distance from Z-line
	<0,0001
	
	
	
	
	

	Treatment
	0.2857
	
	
	
	
	

	Distance from Z-line
	SCRM-Basal vs. SCRM-Iso
	SCRM-Basal vs. AKAP-KD-Basal
	SCRM-Basal vs. AKAP-KD-Iso
	SCRM-Iso vs. AKAP-KD-Basal
	SCRM-Iso vs. AKAP-KD-Iso
	AKAP-KD-Basal vs. AKAP-KD-Iso

	50
	0.0054
	0.9986
	0.07
	0.0086
	0.8988
	0.0813

	100
	0.4209
	>0,9999
	>0,9999
	0.5342
	0.5642
	>0,9999

	150
	0.9089
	0.9921
	0.9188
	0.9835
	0.6588
	0.8393

	200
	0.9729
	0.9787
	>0,9999
	>0,9999
	0.988
	0.9914

	250
	0.9665
	0.955
	>0,9999
	>0,9999
	0.9822
	0.9764

	300
	0.9902
	0.9908
	0.8552
	0.9492
	0.7643
	0.9639

	350
	0.9297
	0.9700
	0.9985
	0.9984
	0.9810
	0.9954

	400
	>0,9999
	0.9991
	0.9405
	0.9998
	0.9641
	0.9770

	450
	0.9846
	0.9958
	0.9866
	0.9993
	0.9291
	0.9575

	500
	0.9871
	>0,9999
	0.9855
	0.9923
	0.9324
	0.9860

	550
	0.9599
	0.9993
	>0,9999
	0.9862
	0.9665
	0.9989

	600
	0.9995
	0.9994
	0.9999
	>0,9999
	>0,9999
	>0,9999

	650
	0.9993
	0.9957
	0.9945
	0.9998
	0.9873
	0.9738

	700
	0.9977
	>0,9999
	0.5427
	0.9973
	0.7358
	0.5952

	750+
	0.5959
	0.9716
	0.0936
	0.4208
	0.0092
	0.2938






















Table S12: Statistical test results (p values) from comparisons of the proportion of total number of CaMKIIδ clusters found in 50 nm increments from z-lines (α-actinin) for isolated left ventricular cardiomyocytes from a wild type (WT) or AKAP-18 knock-out mouse model (KO). Cells from basal treatment or isoproterenol treatment (Iso, 100 nM, 10 min). Statistical tests performed through a two-way ANOVA and corrected for multiple comparisons using Tukey’s multiple comparisons test (WT-basal: nhearts 4 =, ncells = 23, KO-basal: nhearts = 5, ncells = 30, WT-Iso: nhearts = 4, ncells = 20, KO-Iso: nhearts = 5, ncells = 26).
	CaMKIIδ cluster DISTRIBUTION (CaMKIIδ to α-actinin)

	Overall effects
	p value

	Distance from Z-line 
	<0,0001
	
	
	
	
	

	Treatment
	0.7759
	
	
	
	
	

	Distance from Z-line (nm)
	WT_Basal vs. WT_Iso
	WT_Basal vs. KO_Basal
	WT_Basal vs. KO_Iso
	WT_Iso vs. KO_Basal
	WT_Iso vs. KO_Iso
	KO_Basal vs. KO_Iso

	50
	0.5570
	0.9998
	0.5067
	0.456
	0.0371
	0.5033

	100
	0.5339
	0.3967
	0.5407
	0.9998
	0.9997
	0.9973

	150
	0.8271
	0.7255
	0.5392
	0.9997
	0.9773
	0.985

	200
	0.9421
	0.6879
	0.5712
	0.9678
	0.9131
	0.9955

	250
	0.9692
	0.7476
	0.5052
	0.9626
	0.8184
	0.9699

	300
	0.8983
	0.7266
	0.3358
	0.9939
	0.8057
	0.8900

	350
	0.9068
	0.8872
	0.4102
	>0,9999
	0.8568
	0.8037

	400
	0.8535
	0.4651
	0.5743
	0.9472
	0.9767
	0.9991

	450
	0.9496
	0.6231
	0.1399
	0.9359
	0.4320
	0.7243

	500
	0.9945
	0.9952
	0.5743
	0.9605
	0.4431
	0.6752

	550
	0.9660
	>0,9999
	0.6680
	0.9668
	0.3941
	0.5972

	600
	0.9810
	0.7399
	0.9993
	0.9407
	0.9555
	0.6351

	650
	0.9291
	0.7554
	0.8875
	0.9902
	0.9999
	0.9945

	700
	0.5878
	0.1481
	0.1223
	0.8984
	0.8423
	0.9984

	750+
	0.0041
	<0,0001
	<0,0001
	0.0027
	<0,0001
	0.2295

















Table S13: Statistical test results (p values) from comparisons of the proportion of total number of CaMKIIδ clusters found in 50 nm increments from Z-lines (α-actinin) for isolated left ventricular rat cardiomyocytes with basal treatment, treated with colchicine (Col, 1 μM, 2h) or colchicine prior to isoproterenol (Iso, 100 nM, 10 min). Statistical tests performed through a two-way ANOVA and corrected for multiple comparisons using Tukey’s multiple comparisons test (basal: nhearts = 4, ncells = 26, Col: nhearts = 4, ncells = 26, Col+Iso: nhearts = 4, ncells = 25).
	CaMKIIδ cluster DISTRIBUTION (CaMKIIδ to α-actinin)

	Overall effects
	p value

	Distance from Z-line
	<0,0001
	
	

	Treatment
	0.9785
	
	

	Distance from Z-line
	Basal vs Col
	Basal vs Col+Iso
	Col vs Col+Iso

	50
	0.2007
	0.7752
	0.0464

	100
	0.9866
	0.9521
	0.9887

	150
	0.9826
	0.5687
	0.6804

	200
	0.9054
	0.9881
	0.9597

	250
	0.9997
	0.9021
	0.9121

	300
	0.8146
	0.6030
	0.2622

	350
	0.9674
	0.9273
	0.9911

	400
	0.9755
	0.9998
	0.9802

	450
	0.9905
	0.4230
	0.3506

	500
	0.6690
	0.8888
	0.3905

	550
	0.9041
	0.9802
	0.9706

	600
	0.8147
	0.5052
	0.1986

	650
	0.9381
	0.9484
	0.7940

	700
	0.9981
	0.7767
	0.7424

	750+
	0.7327
	0.0002
	<0,0001


















Table S14: Statistical test results (p values) from comparisons of the proportion of total number of CaMKIIδ clusters found in 50 nm increments from Z-lines (α-actinin) for isolated left ventricular rat cardiomyocytes with basal treatment (DMSO), treated with nocodazole (Noc, 10 μM in DMSO, 2h) or nocodazole prior to isoproterenol (Iso, 100 nM, 10 min). Statistical tests performed through a two-way ANOVA and corrected for multiple comparisons using Tukey’s multiple comparisons test (DMSO: nhearts = 4, ncells = 20, Noc: nhearts = 4, ncells = 25, Noc+Iso: nhearts = 4, ncells = 20).
	CaMKIIδ cluster DISTRIBUTION (CaMKIIδ to α-actinin)

	Overall effects
	p value

	Distance from Z-line
	<0,0001
	
	

	Treatment
	0.9811
	
	

	Distance from Z-line
	DMSO vs Noc
	DMSO vs Noc+Iso
	Noc vs Noc+Iso

	50
	<0,0001
	0.8907
	<0,0001

	100
	0.9938
	0.9831
	0.9966

	150
	0.9858
	0.9147
	0.8284

	200
	0.5006
	0.8026
	0.8917

	250
	0.8186
	0.9995
	0.8357

	300
	0.8350
	0.4275
	0.7402

	350
	0.7674
	0.6889
	0.9835

	400
	0.6600
	0.7972
	0.9797

	450
	0.9761
	0.9465
	0.9917

	500
	0.9072
	0.9408
	0.9973

	550
	0.5515
	0.9345
	0.7805

	600
	0.9939
	0.9998
	0.9911

	650
	0.6263
	0.9369
	0.8414

	700
	0.9695
	>0,9999
	0.9661

	750+
	0.0533
	<0,0001
	0.0227


Table S15: Statistical test results (p values) from comparisons of the proportion of total number of CaMKIIδ clusters found in 50 nm increments from Z-lines (α-actinin) for isolated left ventricular rat cardiomyocytes from basal treatment and after treatment with isoproterenol (Iso60, 100 nM, 60 min). Statistical tests performed through a two-way ANOVA (basal: nhearts = 3, ncells = 19, Iso: nhearts = 3, ncells = 17). 
	Basal vs Iso - CaMKIIδ cluster DISTRIBUTION (CaMKIIδ to α-actinin)

	Overall effects
	p value

	Distance from Z-line
	<0,0001

	Treatment
	0.9695

	Distance from Z-line (nm)
	Basal vs Iso60

	50
	0.0094

	100
	0.9941

	150
	0.7930

	200
	0.4440

	250
	0.3614

	300
	0.4432

	350
	0.7213

	400
	0.7377

	450
	0.3823

	500
	0.8324

	550
	0.3700

	600
	0.5953

	650
	0.7914

	700
	0.8812

	750+
	0.0029
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