Phosphorylation of Synthetic Peptides by CaMKII
Materials & Reagents

10X CaMKII Reaction Buffer (see recipe below)

Autonomous CaMKII (see protocol “Preparation of autonomous CaMKII”)

400μM “hot” ATP mix (see recipe below)

1mM protein or peptide substrate (e.g. Autocamtide-2, GenScript RP10271)
1.5cm squares of Whatman P81 phosphocellulose paper

75mM phosphoric acid, ice cold (“wash buffer,” see recipe below)

Heat block (37°C)
Large beaker with stir bar on magnetic stir plate

Small beaker containing acetone

Long forceps

Notes

Use proper technique when handling and disposing of radioactive isotopes.  Half life of 32P is 14 days, so use fresh ATP for best signal.  Keep all reagents on ice except during incubation steps.  Use freshly prepared autophosphorylated CaMKII for best results.  Proper positive and negative controls should be prepared for each experiment.  Positive control is phosphorylation of autocamtide-2, synapsin, or other known CaMKII substrate; negative controls are reaction mixtures without kinase (tubes #1-2 in table below) and reaction mixtures without substrate or with scrambled substrate (tubes #3-4).
Procedure

1. Dilute activated kinase with 1X reaction buffer (no ATP) to desired concentration.  Most of the stocks we have in -80°C can be diluted up to 10x for this type of assay.  Keep tube on ice.

2.  Prepare 30μL reaction mixtures in duplicates/triplicates (DO NOT add kinase yet) plus controls with desired quantities of substrate, hot ATP and kinase.  Good starting concentrations are 50μM substrate and 200μM ATP.  See table below for example.
	Tube
	ddH2O (μL)
	10x buffer (μL)
	1.0mM Autocamtide-2 (μL)
	400μM ATP mix (μL)
	Autophos CaMKII (μL)
	Total volume (μL)

	1
	10.5
	3
	1.5
	15
	0
	30

	2
	10.5
	3
	1.5
	15
	0
	30

	3
	10
	3
	0
	15
	2
	30

	4
	10
	3
	0
	15
	2
	30

	5
	8.5
	3
	1.5
	15
	2
	30

	6
	8.5
	3
	1.5
	15
	2
	30


3. Add kinase and place tube in heat block to initiate reaction.  Incubate for 20-30 minutes (for endpoint determinations).

4. During incubation, arrange P81 paper squares on a sheet of plastic wrap.  Number each square using a pencil (do not use ink) according to tube number.  Fill beaker with cold phosphoric acid wash buffer and stir at low speed.
5. After incubation, remove tubes and place on ice.  Spot each reaction mixture onto the marked P81 squares, let sit for a minute, then drop each square into wash buffer to terminate reaction.
6. Let P81 squares wash for 5 minutes, then retrieve squares with forceps and place in new beaker with fresh wash buffer (or decant buffer/strain out squares and re-fill beaker with fresh buffer).  Repeat wash at least 2 more times, 5 minutes each.  More washes = lower background.
7. Retrieve each square with forceps, allow excess buffer to drip off, then immerse in acetone beaker.  Let squares sit in acetone for 1-2 minutes, then retrieve with forceps, let excess acetone drip off, and arrange squares on paper towels or absorbent pad.  Allow squares to dry completely, until no acetone odor is detectible.

8. Place squares into numbered scintillation vials, and measure radioactivity in scintillation counter (Cherenkov counting, no scintillation cocktail).  For the scintillation counter in Steiner lab, use Protocol #20 or #25.
9. Dispose of all radioactive materials properly.  Survey area with Geiger counter and clean contaminated areas and tools as necessary.  Log radioactive isotope usage on log sheet.
Analysis

Reactions #1-2 in the table tell you the background count from ATP bound nonspecifically to the filter paper (and peptides), usually 100-200cpm.  If this count is high then you need to wash better.

Reactions #3-4 tell you the background count from ATP which is bound to the kinase (or other proteins in the kinase preparation), usually 200-500cpm on top of counts from the first control.  If this count is very high then you need to let the autophosphorylation reaction run longer and/or use fresh reagents.

Reactions #5-6 using fresh kinase and ATP should read >25000cpm on top of background, although kinase activity can vary greatly depending on batch.
10X CaMKII Reaction Buffer recipe:

100mM MgCl2
20mM DTT

1mM Na2EDTA

500mM Tris-HCl, pH 7.4

Hot ATP mix:
Mix 390μL cold ATP (400μM) with 10μL [γ-32P]ATP (6000Ci/mmol, 10mCi/mL, e..g PerkinElmer NEG502Z).  Final ATP concentration will be slightly less than 400μM.
Phosphoric acid wash buffer:

Dilute 5.9mL of 85% H3PO4 solution to 1L with ddH2O.  Refrigerate or keep on ice.
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