Enzymati c Assay of PHOSPHOLI PASE D!
(EC 3.1.4.4)

PRI NCI PLE

L- a- Phosphat i dyl chol i ne + 20 Z00sRROLIRAse Ds o1 ne + Phosphatidic Acid
2 Choline + O, @elinelddases patgjne Al dehyde + H,O,

2H,0, + 4- AAP + Phenol Berextdases App0 + Qui nonei mi ne Dye

Abbr evi ati on used:
4- AAP = 4- Am noanti pyrine

CONDI TIONS: T = 30°C, pH = 5.6, Asponm Light path =1 cm
METHOD: Col orimetric
REAGENTS:

A. 50 mM Sodi um Lauryl Sul fate Sol ution (SDS)
(Prepare 10 m in deionized water using Lauryl
Sul fate, Sodium Salt, Sigma Prod. No. L-5750.)

B. 1 M Sodium Acetate Buffer, pH 5.6 at 30°C (NaOAc)
(Prepare 100 m in deionized water using Sodium
Acetate, Trihydrate, Sigma Prod. No. S-8625. Adjust

to pH 5.6 at 30°C with 1 M HC .)

C. 17.9% (v/v) Ethanol Sol ution (EtOH)
(Prepare 1 ml in deionized water using 200 Proof USP
Et hyl Al cohol, avail able from Quantum Chem cal

Conpany.)

D. 0.46% (W v) L-a-Phosphatidylcholine Substrate Sol ution

(Prepare by transferring 2.2 m (220 ng) of
L- a- Phosphati dyl choline, Sigma Prod. No. P-5388, to a
50 M Erlennmeyer flask. Evaporate off the hexane by
bubbl i ng nitrogen gas through the liquid. Place the

Erl enneyer flask containing the substrate into a desiccator
connected to a vacuumline for 4 hours. Add in order:
of Reagent A (SDS), 6 m of Reagent B (Buffer), and 39 nl of

dei oni zed water. M X, using a magnetic stirrer, until

uni form suspension is obtained. Add 0.272 nml of Reagent C
(EtOH) to obtain a 0.1% (v/v) ethanol concentration in the

substrate solution. PREPARE FRESH.)
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Enzymatic Assay of PHOSPHOLI PASE D!
(EC 3.1.4.4)

REAGENTS: (conti nued)

E
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500 mM Cal ci um Chl ori de Sol ution (Cadl ,)
(Prepare 25 m in deionized water using Cal cium
Chl oride, Dihydrate, Sigma Prod. No. C-3881.)

100 MM Tris HCl Buffer, pH 8.0 at 30°C

(Prepare 100 m in deionized water using Trizm Base,
Sigma Prod. No. T-1503. Adjust to pH 8.0 at 30°C with
1 MHC.)

10 MM Tris HClI Buffer with

2 mM Et hyl enedi am netetraacetic Acid and 1.0% (w v)
Pot assi um Chl ori de (Enzyme Dil uent)

(Prepare 10 m in Reagent F using

Et hyl enedi am netetraacetic Acid, Disodium Salt,

Di hydrate, Sigma Stock No. ED2SS and Potassi um

Chl ori de,

Si gma Prod. No. P-4504.)

Chol i ne Oxi dase Enzynme Sol uti on (COD)
(Prepare a solution containing 10 units/m of Choline
Oxi dase, Sigma Prod. No. C-5896, in cold Reagent G)

1 mM Choline Chloride Standard (Chol Std Sol n)
(Prepare 50 ml in deionized water using Choline
Chl oride Salt, Sigma Prod. No. C-1879. PREPARE
FRESH. )

Chol i ne Col or Reagent M xture (CCRM

(Prepare by dissolving 39 ng of 4-Am noanti pyrine,
Free Base, Sigma Prod. No. A-4382, 80 ng of Phenol,
Sigma Prod. No. P-3653 and 8 ng of Peroxidase, Sigma
Prod. No. P-8250 in 5.5 m of Reagent F (Tris Buffer,
pH 8.0). Store in an anber bottle to protect from
light.)

2 MTris HC Buffer, pH 9.0 at 25°C

(Prepare 25 m in deionized water using Trizm Base,
Sigm Prod. No. T-1503. Adjust to pH 9.0 at 25°C with
1 MHCA.)

Phosphol i pase D Enzynme Sol ution (PLD)

(I medi ately before use, prepare a solution containing
10 - 20 units/m in cold deionized water.)
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Enzymati c Assay of PHOSPHOLI PASE D!

(EC 3.1.4.4)
PROCEDURE
Pipette (in milliliters) the foll owi ng reagents into
sui tabl e cont ai ners:
Test Bl ank
Reagent D (Substrate Sol n) 2.40 2.40
Reagent E (Cadl ,) 0. 30 0. 30
Dei oni zed Wat er 0. 20 0. 30

Mx by swirling and equilibrate to 30°C using a
t hermost atted wat er bath. Then add:

Reagent L (PLD) 0.10 = ------

I mediately mx by swirling and i ncubate the containers
for exactly 10 m nutes at 30°C. The containers should be
swirled several times during the reaction. At the end of
10 m nutes, transfer the Test and Blank to a boiling water
bath. Rempve tubes fromthe water bath after 5 m nutes
and let cool to roomtenperature. Add 0.05 ml of Reagent
K (Tris HCl Buffer). Mx, centrifuge and filter both Test
and Bl ank through a 0.45 pmfilter. Pipette (in
mlliliters) the follow ng reagents into suitable
cont ai ners.

Test Filtrate 2.00  ------

Blank filtrate — ------ 2.00

Reagent J ( CCRM 0.10 0.10

Reagent H ( COD) 0.10 0.10
M x by inversion and |l et stand 2-3 hours at room
tenperature. Then add:

Dei oni zed Wt er 2.00 2.00

Centrifuge to clarify and then transfer the solutions to
sui tabl e cuvettes. Record the Aspnm fOr both Test and
Bl ank using a suitable spectrophotoneter.
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Enzymati c Assay of PHOSPHOLI PASE D!

(EC 3.1.4.4)
COLORI METRI C ASSAY:
St andard Curve:
Pipette (in mlliliters) the followi ng reagents into suitable
cont ai ners:
Std

Std 1 Std 2 Std 3 Std 4 Bl ank
Reagent D (Substrate Soln) 2.40 2.40 2.40 2.40 2.40
Reagent E (CaCl ,) 0. 30 0. 30 0. 30 0. 30 0. 30
Reagent | (cChol Std Sol n) 0. 05 0.10 0. 20 0. 30 ----
Dei oni zed Wat er 0. 25 0. 20 0.10 ---- 0. 30
M x vigorously by vortexing and then place Standard and
Standard Blank in a boiling water bath. Renove tubes
after
5 mnutes fromthe water bath and let cool to room
tenperature. Add 0.05 m of Reagent K (Tris HClI Buffer),
centrifuge and filter the Standards and Standard Bl ank
through a 0.45 pmfilter.
Pipette (in milliliters) the foll owi ng reagents into
sui tabl e cont ai ners:
Std 1 Filtrate 2.00 ---- ---- ---- ----
Std 2 Filtrate ---- 2.00 ---- ---- ----
Std 3 Filtrate ---- ---- 2.00 ---- ----
Std 4 Filtrate ---- ---- ---- 2.00 ----
Blank Filtrate ---- ---- ---- ---- 2.00
Reagent J ( CCRM 0.10 0.10 0.10 0.10 0.10
Reagent H ( COD) 0.10 0.10 0.10 0.10 0.10
M x by inversion and let stand 2 - 3 hours at room
tenperature. Then add:
Dei oni zed Wat er 2.00 2.00 2.00 2.00 2.00

Clarify the solutions by centrifugation. Transfer the
solutions to cuvettes and record the Aspmm fOr both

St andards and Standard Bl ank using a suitable

spect rophot onet er.
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Enzymati c Assay of PHOSPHOLI PASE D!
(EC 3.1.4.4)
CALCULATI ONS:
St andard Curve:
AAsponm St andard = Asgonm St andard - Asponm St andard Bl ank

Prepare a standard curve by plotting AAsponm St andard versus
the m cronol es of Choline.

Sanpl e Determ nati on:
AAsoonm Saerl e = Asoonm T€St - Asoonm Bl ank
Determ ne the total mcronoles of Choline |Iiberated using

t he Standard curve.
(m cronoles choline liberated) (6)(df)

Units/m enzyme =
(0.2

6 = Tinme conversion factor for one hour

(as per the Unit Definition)
0.1 = Volunme (in mlliliter) of enzynme used
df = Dilution factor

units/m enzyme
Units/ng solid =

ng solid/m enzyne

units/m enzynme

Units/ng protein =
ng protein/m enzyme

UNI T DEFI NI TI ON:

One unit will liberate 1.0 unmole of choline fromL-a-
phosphati dyl choline (egg yol k) per hour at pH 5.6 at 30°C.

FI NAL ASSAY CONCENTRATI ON:

In a 3.00 mM reaction mxture, the final concentrations
are

0.37% (W v) L-a-phosphatidyl choline, 0.08% (v/v) ethanol,
99 mM sodi um acetate, 2 nM sodium |l auryl sulfate,

50 mM cal cium chloride, and 1 - 2 units phospholipase D

REFERENCE:

Artiss, J.D., Draisey, T.F., Thibert, R J., Zak, B. and
Taylor, K E. (1980) M crochem cal Journal 25, 153-168
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NOTES:

Enzymati c Assay of PHOSPHOLI PASE D!
(EC 3.1.4.4)

This assay should not be used to assay Phospholi pase
D, Type VI, Sigma Prod. No. P-8023.

Choline Oxidase Unit Definition: One unit will form
1.0 pnol e of H,O, per m nute from choline and HO at pH

8.0 at 37°C.

Per oxi dase Unit Definition: One unit will form 1.
pur purogal lin from pyrogallol in 20 sec at pH 6.0

20°C.

0 ngy
at
This assay is based on the cited reference.

VWhere Sigma Product or Stock numbers 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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