Supplementary Materials & Methods
Actin co-sedimentation assays
Actin co-sedimentation assays were performed essentially as previously described [20,34]. Briefly, 2 μM of polymerized rabbit skeletal muscle actin (Cytoskeleton Inc., AKL99) was mixed with 1 μM purified full-length actinin in F-actin buffer (10 mM Tris-HCl pH 7.5, 100 mM NaCl, 10 mM NaN3, 10 mM MgCl2, 1 mM ATP, and 1 mM DTT) in the presence of 0.2 mM ethylene  glycol-bis(2-aminoethylether) tetra-acetic acid (EGTA) for analysis of actinin in the calcium-unbound state or 0.1 mM CaCl2 for analysis of actinin in the calcium-bound state.  For all WT and mutant actinin proteins, a control actin-free reaction was carried out to account for artefactual sedimentation of actinin. One actin-only control was also carried out per experimental replicate and run on the same gel as experimental samples.  Reactions, in a total volume of 100 μL, were incubated for 30 min at 30 ℃ and bundled actin was then pelleted by centrifugation at 16,000 x g at 30 ℃.  Pellets and supernatants were analysed on SDS-polyacrylamide gels stained using GelCodeTM BlueSafe Protein Stain (Thermo Scientific).  Gels were imaged and bands were quantified using Odyssey Image Studio Software (LI-COR Biosciences). Sedimented actin in actinin-free control reaction and sedimented actinin in actin-free control reactions were subtracted from experimental reactions. Actin bundling, as well as the actin-binding ability of WT and mutant actinins in the presence and absence of calcium was determined by quantifying the percentage of actin or actinin sedimented in pellets of CaCl2 and EGTA containing reactions respectively. 

Cytoskeletal purification assays
[bookmark: _GoBack]Purification of cytoskeletal fractions from HeLa cells  was carried out largely as previously described [20,35]. HeLa cells (0.4 x 106 cells per plate) were plated on 6 cm dishes and grown for 24 hours at 37 ℃ in DMEM, 10% FBS, with Penicillin/Streptomycin media. At 24 hours, cells were 40 - 50% confluent and media was replaced with 1.7 mL antibiotic-free DMEM, 10% FBS media per plate. Cells were transfected with 2 μg of pCMV-NFLAG plasmid DNA encoding actinin-1 with an amino-terminal FLAG epitope tag and 0.5 μg pEGFP plasmid DNA that expresses green fluorescent protein as a transfection and fractionation control. DNA was suspended in 300 μL OptiMEM media and 2 μL Lipofectamine and added to 1.7 mL media per plate. Media was changed 16 hours post transfection and cytoskeletal purification was carried out 36 hours post-transfection.  Media was removed and plates were placed on ice. Plates were washed twice in 800 μL PBS and washes were discarded. 200 μL lysis buffer (50 mM PIPES pH 6.9, 50 mM NaCl, 5% Glycerol, 0.1% NP-40, 0.1% Triton X-100, 0.1% Tween 20) was added to the plates on ice and the plates were rocked for 1.5 minutes before removing and retaining lysate. 800 μL wash buffer (50 mM Tris-HCl pH 7.5) was used to rinse plates on ice following lysis and this wash was discarded. The plates were removed from ice and 100 μL nuclease buffer (10 mM MgCl2, 2 mM CaCl2, 10 U/mL benzonase, 50 mM Tris-HCl pH 7.5) was added to the centre of each plate and allowed to flow to edges of plate. The nuclease buffer was allowed to incubate at room temperature for 10 minutes and was pipetted off and returned to the centre of plates at 2.5 minute intervals. The nuclease buffer was removed following incubation and retained. Lysis buffer was added back onto plates on ice (without any rinsing) and plates were rocked very gently for 0.5 minutes. The lysis buffer was then removed and added to the nuclease buffer and retained as the “cytosolic / nuclear fraction”. The plates were then rinsed with 800 μL lysis buffer on ice and this rinse was discarded. The plates were then washed with 800 μL wash buffer three times on ice. The plates were then removed from ice and 100 μL 1% SDS was added and the “cytoskeletal fraction” was collected by pipetting. All fractions contained protease (Complete protease inhibitor cocktail (without EDTA) (Roche)) and phosphatase inhibitors (5 mM NaF and 2 mM Na3VO4).  The cytosolic / nuclear fraction and cytoskeletal fraction were assessed by SDS-PAGE and western blotting. Fractionation efficiency was assessed by western blotting using an anti-GAPDH antibody (1:3000 - Sigma, G9545), and in some cases an anti-GFP antibody (1:1500 - Abcam, ab290), both of which were predominantly found in the cytosolic / nuclear fraction. Blotting using anti--actin antibody (1:3000 - Sigma, A5441) was used as a loading control. Stability of actin-actinin association was assessed by detection and quantification of FLAG-tagged actinin in both fractions by anti-FLAG antibody (1:1500 - Sigma, F3165). Detection was achieved using an Odyssey infrared imaging system for β-actin and enhanced chemiluminescent detection for FLAG, GAPDH and GFP. Actin and FLAG signal was quantified using ImageJ [36] and Image Studio (LI-COR Biosciences) software respectively. FLAG signal was normalised to actin for all samples and all samples were expressed as a normalised ratio with respect to the WT sample of that run. 

Immunofluorescence studies in the MEG-01 megakaryocyte cell line
MEG-01 (DSMZ, ACC 364) cells were grown in RPMI-1640, 10% FBS with Penicillin, Streptomycin media for 12 days with differentiation using phorbol 12-myristate 13-acetate (PMA) at 1 ng/mL on days 1-3 and 10 ng/mL on days 3-12, with a complete media change every 2-3 days. On day 10, media was changed to RPMI-1640, 10% FBS and 0.5 x 106 cells were plated on glass-bottomed dishes. Transfection was carried out using 1 μg Actinin-1-GFP plasmid with 1 μL Lipofectamine-2000 in 100 μL OptiMEM per dish in 1 mL of culture. On day 11, dishes were supplemented with an additional 1 mL of media. On day 12, media was removed, and adhered cells were fixed and stained as described for HeLa cells. Glass component of dishes were removed and mounted on coverslips as described for HeLa cells. 

