Enzymati c Assay of PROTEIN KI NASE C
PRI NCI PLE:

Hi st one + ?%p- ATPp -Brotelnknase s 132p] _phosphoryl ated Hi stone + ADP

Abbr evi ati ons used:
?%2p- ATP = Adenosine 5'-Tri phosphate ?%*P-1abel | ed
ADP = Adenosi ne 5' - Di phosphate

CONDITIONS: T = 30°C, pH= 7.4
METHOD: Radi ol abell ed Stop Reaction
REAGENTS:

A. 1 MTris HCl Buffer, pH 7.4 at 25°C
(Prepare 100 m in deionized water using Trizma Base,

Sigma Prod. No. T-1503. Adjust to pH 7.4 at 25°C with
1 MHCI. Store at 4°C.)

B. 4.9 M Magnesium Chloride Solution (MCl,) (Use
Magnesi um Chl oride, 4.9 M Sol ution, Sigm Stock No.
104-20.)

C. 100 mM Et hyl ene d ycol - bi s(3- Am noet hyl
Ether)N, NN N, N -Tetraacetic Acid Solution, pH 7.4 at
25°C ( EGTA)

(Prepare 50 m in Reagent A using Ethylene Gycol-bis
(B- Ami noethyl Ether)N,N,N ,N -Tetraacetic Acid, Signm
Prod. No. E-4378. Adjust to pH 7.4 at 25°C with

1 M NaOH  Store at 4°C.)

D. 500 mM Cal ci um Chl oride Sol ution (CaCl,)
(Prepare 50 ml in deionized water using Cal cium
Chl ori de, Di hydrate, Sigma Prod. No. C-3881. Store at

4°C.)

E. 0.5 mM Adenosine 5" -Triphosphate Sol ution, pH 7.0 at
30°C
(Prepare 10 m in deionized water using Adenosine
5'-Tri phosphate, Disodium Salt, Sigma Prod. No. A-
2383. Adjust to pH 7.0 at 30°C with either 1 M HCl or
1 M NaOH  Confirmthe concentration by using a nol ar
extinction coefficient! of 15,400 neasured at 259 mv
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Store at
-20°C.)
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Enzymati c Assay of PROTEIN KI NASE C

REAGENTS: (conti nued)

F.

Revi sed:

0.1% (W v) Triton X-100 Sol ution (X-100)
(Prepare 10 mM in deionized water using Triton X-100,
Sigma Stock No. X-100.)

1 mg/m Histone Type I11-S Solution (Hi stone)?
(Prepare 1 m in deionized water using Hi stone,
Type 111-S, Sigma Prod. No. H5505. The histone used

shoul d have a |ysine and argi nine content greater than
or equal to 25.8% and 2.2% respectively. PREPARE
FRESH. )

250 MM Tris HCl Buffer with 100 mM Magnesi um Chl ori de
and 10 nM Et hyl ene d ycol -bi s (R3- Am noet hyl

Ether) N, NN N , N -Tetraacetic Acid, pH 7.4 at 30°C
(Buffer 1)

(Prepare 100 m using Reagents A B, and C.)

250 MM Tris HCl Buffer with 100 mM Magnesi um Chl ori de

and 5 mM Cal cium Chl oride, pH 7.4 at 30°C (Buffer 11)
(Prepare 100 m using Reagents A B, and D.)

50 MM Tris HCl Buffer with 5 mM pL,-Dithiothreitol, pH
7.4 at 30°C (Enz Dil)

(Prepare 25 m in deionized water using Reagent A and
DL.-Dithiothreitol, Sigma Prod. No. D 0632.)

2 mg/ M Phosphati dyl seri ne Sol ution (PS)
(Use L-a-Phosphatidyl -L-Serine, Chloroform Met hanol
(95:5) Solution, Sigma Prod. No. P-6641.)

Chl or of orm Sol uti on
(Use Chloroform Sigma Stock No. 27,063-6.)

0.5 nmg/m 1, 2-Dioleoyl-rac-G ycerol Solution (DAG
(Prepare 4 mM in Reagent L using 1,2-Di ol eoyl-rac-
A ycerol (C18:1,[cis]-9), Sigm Prod. No. D 3537.
Store under nitrogen in a brown bottle.)

Li pid Activator Sol ution (Lipids)

(I medi ately before use, prepare by pipetting 0.25 m
of Reagent K and 40 pl of Reagent Minto a suitable
container. Close the container immediately while
sealing it under nitrogen. Dry the lipid solution
under nitrogen while rotating the container gently.
Then add 0.5 m of Reagent F to the dried |ipids.
Sonicate in a cold bath sonicator for 1 mnute. The
solution will become cloudy.)
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Enzymati c Assay of PROTEIN KI NASE C
REAGENTS: (conti nued)

O. ?-3P-Adenosine 5'-Triphosphate Sol ution (?%?P-ATP)
(Use ?-3*PpP-Adenosine 5'-Triphosphate, 3000 Ci/mvl e,
10 nCi/ni.)

P. ATP Reaction M x (ATP)
(I mmedi ately before use, prepare by adding 1 pl of
Reagent O to 100 pl of Reagent E for each of the 9
wells.)

Q Protein Kinase C Enzyne Sol ution
(I medi ately before use, prepare a solution
containing 3.3 - 5.0 units/m of Protein Kinase Cin
col d Reagent J.)

R. Scintillation Fluid (Scin Fluid)
(Use Sigma-Fluor Universal LSC Cocktail for Aqueous
Sanmpl es, Sigma Prod. No. S-4273.)

S. 10% (v/v) Trichloroacetic Acid Solution (TCA)
(Prepare 1 liter in deionized water using
Trichloroacetic Acid, 6.1 N Solution, approximtely
100% (w/ v), Sigma Stock No. 490-10.)

T. Nitrocellul ose Paper
(Use BA-85 Cellulose Nitrate, Ref. 401-491, Schl eicher
and Schuel | .)

PROCEDURE:

This assay is perfornmed in triplicate in a final volunme of
0.05 m. Each sanple is assayed with and w t hout
activators. The assay conponents are added as 0.01 m
aliquots and the | ast conponent added is the enzyne
solution. The reaction is conducted in a 96 well
mcrotiter plate. A second mcrotiter plate is used to
contain the enzynme solution prior to pipetting with a

mul ti channel pipette.

Pl an the assay on a 8 x 12 chart (as indicated) since a
12 row mcrotiter plate will be used. The first
mcrotiter plate is set up for assaying sanples, -1V, 3
replications each, with (+) and without (-) activators.
The second mcrotiter plate is for the Protein Kinase C

sanpl es.
Plate No. 1
1 2 3 4 5 6 7 8 9 10 11 12
A - I I I I I I FEr e i IV |V IV
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Enzymati c Assay of PROTEI N KI NASE C

PROCEDURE: (conti nued)

Plate No. 2
1 2 3 4 5 6 7 8 9 10 11 12
A I I I I I I 111 111 111 IV |V IV
30ul | 30l | 30ul | 30ul | 30ul | 30ul | 30ul | 30ul | 30ul | 30ul | 30ul 30ul
Before conducting the enzynme assay, set up a dot bl ot
bl otti ng apparatus in order that the wells fromthe
mcrotiter plate can be blotted onto Reagent T
(nitrocellul ose paper) on top of Whatman 3 nmm paper
Place the mcrotiter plate on ice. Pipette (in
mlliliters) the follow ng reagents into 24 of the 96
wells of mcrotiter Plate No. 1 as previously indicated:
Test (-) Test (+)
Acti vat or Acti vat or
Reagent G (Hi stone) 0.01 0.01
Reagent H (Buffer 1) .00  ------
Reagent | (Buffer 11) ------- 0.01
Reagent F ( X-100) 0.0  ------
Reagent P (ATP) 0.01 0.01
In a second 96-well mcrotiter plate, pipette (in
milliliter) 0.03 m, per well, of Reagent Q (Enzyne
Solution) as indicated in Plate No. 2.
For controls, pipette 0.03 m of Reagent J (Enz Dil) into
several wells. In the event there are nore than 4 sanples

(including the control) |eave one row of space between
each row of sanples (Plate No. 2). Volunes are to be
added with a multichannel pipette fromplate No. 2.

Prepare Reagent N (Lipids). Then add:

Reagent N (Lipids) ------ 0.01
Reagent Q (Enzyne Sol n) 0.01 0.01
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Enzymati c Assay of PROTEIN KI NASE C
PROCEDURE: (conti nued)

I ncubate at 30°C for exactly 3 m nutes; then place on ice.
Connect the blot apparatus to a vacuum and transfer 40 p

of the 50 pl contents of the mcrotiter plate (Pl ate No.

1) to the parallel place on the blotter. Leave for 5

m nutes with vacuum appli ed.

Di sassenbl e the bl ot apparatus. Soak the nitrocell ul ose
paper in 200 - 300 m of Reagent S (TCA). Shake gently
for

10 - 15 m nutes.

Change to Fresh Reagent S (TCA). Shake for another 10 -
15 m nutes. Renpve the nitrocellul ose paper and pl ace on
filter paper to soak up the excess Reagent S (TCA). Cut
out the circles (transferred sanples) fromthe
nitrocel |l ul ose paper and place into scintillation vials
containing 1 m of Reagent R (Scin Fluid). Count the
radioactivity in a suitable scintillation counter.

CALCULATI ONS:
(cpm (df )X
(SR) (3) (0. 01)

Units/m enzyme = 5/ 4

cpm = actual count - background on filter

df = Dilution factor

5/4 = Correction factor for renoving 40 pl fromthe 50 p
reacti on m xture

SR = Specific radioactivity (cpm nnol e)

3 =Time (in mnutes) of assay as per the Unit Definition

0.01 = Volunme (in mlliliter) of enzynme used

UNI T DEFI NI Tl ON:

One unit will transfer 1 nanonole of phosphate from ATP to
Histone | (Hi stone Type I11-S) per mnute at pH 7.4 at
30°C.

FI NAL ASSAY CONCENTRATI ON:

In a 0.05 mM reaction mx, the final concentrations are
200 pg/ M histone, 60 mM Tris, 20 nmM magnesi um chl ori de,
1 mM cal cium chloride, 200 pg/ mM phosphati dyl seri ne,

8 pg/m 1, 2-dioleoyl-rac-glycerol (Cl18:1,[cis]-9),
0.02% (W v) triton X-100, 0.1 mM adenosine 5'-

tri phosphat e,

1 mMpL-dithiothreitol, and 0.03 - 0.05 unit protein
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ki nase C.
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Enzymati c Assay of PROTEIN KI NASE C

REFERENCE:

Huang K.-P. and Huang, F.L. (1991) Methods in Enzynol ogy
200, 241-252

NOTES:
1

The extinction coefficient is described in Keesey, J.
(1987).

Sigm Prod. No. H-5505, Histone Type I11-S contains
t he Bradbury Hl fraction as the major fraction.

For Protein Kinase C, Sigma Prod. No. P-7956,
initially reconstitute the vial in 100 m of deionized
wat er or

10% (W v) glycerol if the solution is to be stored
frozen.

This assay is based on the cited reference.

Where Sigma Product or Stock nunbers are specified,
equi val ent reagents may be substituted.

This procedure is for informational purposes. For a current copy of Sigma’s quality control
procedure contact our Technical Service Department.
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