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Arg-Arg-Src Peptide Kinase Activity Assay
For Tyrosine Kinases

Buffers Needed:

Lysis Buffer: 25 mM HEPES, pH 7.2, 1 mM PMSF, 1 mM EDTA, 2 µg/ml leupeptin, 1 µg/ml
              pepstatin and 1 µg/ml α2-macroglobulin.

Assay Buffer: 70 mM ß-glycerophosphate, pH 7.2, 200 mM NaCl, 10% glycerol plus protease
                 inhibitors as above.

Reaction Mix:  250 µM ATP, 60 mM MgCl2, 10 mM MnCl2, 500 µM sodium orthovanadate,
                 100 mM p-nitrophenylphosphate, 100 mM ß-glycerophosphate, pH 7.2,  plus
                  1 x 106 cpm γ-[32P]ATP per 10 µl aliquot.

1 M p-Nitrophenylphosphate
100 mM Sodium orthovanadate
20 mM ATP
1 M MgCl2

1 M MnCl2

1 M ß-glycerophosphate,  pH 7.2
Arg-Arg-Src Peptide: (Arg-Arg-Leu-Ile-Glu-Asp-Ala-Glu-Tyr-Ala-Ala-Arg-Gly)

                            20 mM made up in assay buffer
γ-[32P]ATP  NEG-002A (10 mCi/ml)

Procedure:

Cell lysis:
All procedures are carried out on ice.
A 100 mm dish of cells is sufficient for 40 to 50 assays.

1. Cells are washed in phosphate buffered saline to remove serum proteins.
2. Approximately 3 to 5 ml lysis buffer is added to the plate and the cells are scraped into

the lysis buffer.
3. The mixture is transferred to a Dounce homogenizer and the cells are lysed with 20

strokes of homogenization.  For some cells that are difficult to break (e.g. A431 cells), it
may be necessary to pass the cells through a 23 gauge needle 20 times to achieve
adequate lysis.

4. The lysate is spun for 15 min at 17,000 rpm in a Sorvall RC5 centrifuge to pellet the
membranes.

5. The supernatant is discarded and the membrane pellet is resuspended by homogenization
in assay buffer.   Use ~0.5 ml buffer for membranes from 1 –100 mm plate of cells but
this can be adjusted as needed according to confluence of cells and assay requirements

Assay
Assays are done in a final volume of 50 µl.

30 µl membranes (containing 15 µg protein)
5 µl peptide or buffer
5 µl EGF or buffer (usually 25 nM final EGF.  Make stock of 2.5 µM EGF)
10 µl Reaction Mix
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Chart for Making Reaction Mix:
Reagent [Stock] [In Mix] [Final in assay] Volume added for

1 ml reaction mix
ATP 20 mM 250 µM 50 µM 12.5 µl

MgCl2 1 M 60 mM 12 mM 60 µl
MnCl2 1 M 10 mM 2 mM 10 µl
VO4 100 mM 500 µM 100 µM 5 µl

PNPP 1 M 100 mM 20 mM 100 µl
ß-glycerophosphate 1 M 100 mM 20 mM 100 µl

H2O 712.5 µl
Notes:

Add MnCl2 last and vortex immediately.  This avoids oxidation and precipitation.
Add hot ATP to 1 x 106 cpm [γ-32P]ATP per 10 µl aliquot and adjust water addition

accordingly.

1. EGF is added to the membranes and incubated on ice for 20 min on ice.
2. An aliquot containing the peptide substrate is then added.
3. Assays are begun by the addition of an aliquot of reaction mix.
4. Tubes are quickly vortexed after this addition and placed in a 30˚ C water bath.
5. Incubations range from 5 to 15 min, depending on the amount of tyrosine kinase in the

sample.
6. Incubations are stopped by the addition of 50 µl 10% trichloroacetic acid (cold).
7. Precipitated material is pelleted by centrifugation in a microfuge for 5 min.
8. 75 µl of the supernatant is applied to small squares of phosphocellulose paper (3-4 cm2).
9. The papers are washed in 75 mM H3PO4 for 30 min with 3 changes of buffer.
10. After drying with a heat gun, the papers are counted for 32P in a liquid scintillation

counter.

Note:
The washes are most easily accomplished by placing a wire basket in a 500 ml beaker with

a stir bar that fits underneath the basket.  75 mM H3PO4 is added to the beaker and the papers
are placed in the basket immediately after spotting.  The papers can be retrieved by removing the
basket from the beaker.  The wash buffer is discarded in radioactive waste and replaced with
fresh buffer.


