Preparation of Autonomous CaMKII
Materials & Reagents

10μL CaMKII purified from rodent brain, glycerol stock

8μL 2X autophosphorylation cocktail (see recipe below)

2μL calmodulin (Sigma P1431), 1mg/mL in H2O
1200μL dialysis buffer of choice (see note)

Amicon Ultra centrifuge filter, 30K MWCO (Millipore UFC503096) and 2 collection tubes
Heat block or incubator set at 30°C

Tabletop microcentrifuge (preferably cooled to 4°C)
Notes

Stocks of CaMKII and calmodulin should be stored at -80°C at >1mg/mL and/or in 50% glycerol.  Calmodulin will degrade in solution even when frozen, so stocks should be replaced every 2 months.  Dialysis buffer should be same solution in which kinase will be utilized (e.g. pipette solution, or CaMKII Reaction Buffer).  All reagents should be kept on ice throughout procedure except during incubation in step #2.
Procedure

1. Thaw enzymes and solutions on ice and vortex briefly.  Add 2μL calmodulin to 8μL autophosphorylation cocktail and mix by pipetting.

2. Add 10μL CaMKII stock to autophosphorylation mixture and mix by pipetting.  Place in 30°C heat block and incubate 10 minutes, or incubate at room temperature for 20 minutes.
3. Put reaction mixture back on ice.  Add 400μL dialysis buffer and mix.  Transfer mixture to centrifuge filter device, place filter in collection tube, and centrifuge at maximum speed for 5 minutes or until only ~20μL is retained in filter.  Discard filtrate.
4. Repeat buffer exchange step 2-3 times by adding 400μL buffer, centrifuging down to 20μL, and discarding filtrate.  Each successive dialysis step will eliminate ~95% of solutes and ~75% of small proteins (i.e. calmodulin).

5. Recover dialyzed CaMKII by inverting filter in new collection tube and spinning at max speed for 5 seconds.  Dilute to desired volume (if necessary) with dialysis buffer and store on ice until used.  Kinase can be kept on ice for 2-3 hours but activity decreases quickly.
2X Autophosphorylation Cocktail recipe:
2.5mM CaCl2
25mM MgCl2
1mM ATPγS

125mM Tris-HCl, pH 7.4

→ 8μL of this solution is mixed with 2μL calmodulin (1mg/mL) to make 2X cocktail

10X CaMKII Reaction Buffer recipe (for in vitro phosphorylation of soluble peptides/proteins):
100mM MgCl2
20mM DTT

1mM Na2EDTA

500mM Tris-HCl, pH 7.4

→ dilute to 1X and add 200μM ATP (or higher) to initiate reaction
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