Enzymatic Assay of GLYCEROPHOSPHORYLCHOLI NE PHOSPHODI ESTERASE
(EC 3.1.4.2)

PRI NCI PLE:
L- a- A ycerophosphoryl choline + H,0 “¥%> d ycerophosphate + Choline
Chol i ne + O, -Qwllneaddase 5 Bat 5i ne Al dehyde + H0O,
Bet ai ne Al dehyde -Qwollneaddase s Batzjine + H,0
2 H,0, + 4- AAP + Phenol -®®> Quinoneim ne Dye + 2 HO
Abbr evi ati ons used:
GPCP = d ycerophosphoryl chol i ne Phosphodi est erase

4- AAP = 4- Am noanti pyrine
POD = Peroxi dase

CONDI TIONS: T = 37°C, pH = 8.0, Asponm Light path =1 cm
METHOD: Col orimetric
REAGENTS:

A. 200 mM Tris HCl Buffer, pH 8.0 at 37°C
(Prepare 100 m in deionized water using Trizma Base,
Sigma Prod. No. T-1503. Adjust to pH 8.0 at 37°C with
1 MHC.)

B. 10 nM L-a-d ycerophosphoryl choline Sol ution (GPC)
(Prepare 5 nml by pipetting 2.57 m of
L- a- G ycer ophosphoryl choline, Sigm Prod. No. G 4007,

into a 25 m beaker. Evaporate the nmethanol under
nitrogen gas and then reconstitute with 5 m of
Reagent A.)

C. 10 mM Cal ci um Chl ori de Sol ution (CadCl,)
(Prepare 10 ml in deionized water using Calcium
Chl ori de, Di hydrate, Sigma Prod. No. C-3881.)

D. 100 mM Et hyl enedi anmi netetraacetic Acid Sol ution (EDTA)
(Prepare 10 ml in deionized water using
Et hyl enedi am net etraacetic Acid, Tetrasodium Salt,
Hydrate, Sigma Stock No. ED4SS.)

Revi sed: 01/30/95 Page 1 of 5



Enzymati c Assay of GLYCEROPHOSPHORYLCHOLI NE PHOSPHODI ESTERASE

(EC 3.1.4.2)

PROCEDURE:

E

0.3% (W v) 4-Am noanti pyrine Solution (4-AAP)
(Prepare 2 nml in deionized water using 4-
Am noanti pyrine, Sigma Prod. No. A-4382.)

F. 0.2% (w v) Phenol Sol ution (Phenol)

(Prepare 2 ml in deionized water using Phenol, Signma
Prod. No. P-3653.)

G.  Choline Oxidase Enzynme Sol ution (Choline Ox)

(I mmedi ately before use, prepare a solution containing
60 units/m of Choline Oxidase, Sigma Prod. No. C-
5896, in cold deionized water.)

H. Peroxi dase Enzyme Sol ution (POD)

(I mmedi ately before use, prepare a solution containing
50 units/m of Peroxidase, Sigma Prod. No. P-8250, in
col d dei oni zed water.)

. 10 mM Tris HCl Buffer, pH 8.0 at 37°C (Enz Dil)
(Prepare 10 mM in deionized water using Trizm Base,
Sigm Prod. No. T-1503. Adjust to pH 8.0 at 37°C with
1 MHC.)

J. dycerophosphate Phosphodi esterase Enzyne Sol ution
(GPCP)

(I medi ately before use, prepare a solution containing
approximately 0.30 unit/m of G ycerophosphate
Phosphodi esterase in cold Reagent 1.)

PROCEDURE:

Prepare a reaction cocktail by pipetting (in mlliliters)

the follow ng reagents into a suitable container
Reagent A (Buffer) 1.00
Reagent D ( EDTA) 2.00
Reagent E (4- AAP) 1.00
Reagent F (Phenol) 1.00
Reagent G (Choline Ox) 1.00
Reagent H ( POD) 1.00
Dei oni zed Wat er 3.00
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Enzymati c Assay of GLYCEROPHOSPHORYLCHOLI NE PHOSPHODI ESTERASE

(EC 3.1.4.2)
PROCEDURE: (conti nued)
Pipette (in mlliliters) the follow ng reagents into
sui tabl e cuvettes:
Test Bl ank

Reagent A (Buffer) 0.10 0. 10
Reagent B (GPC) 0. 05 0. 05
Reagent C (Cadl ,) 0. 05 0. 05
Dei oni zed Wt er 0. 25 0. 25

Equi li brate to 37°C. Then add:
Reagent J ( GPCP) 0.05  ------
Reagent | (EBNz DIl)  ------ 0. 05

M x by inversion and incubate at 37°C for exactly 10
m nutes. Then add:

Reacti on Cockt ai l 1.00 1.00
M x by inversion and incubate at 37°C for 20 m nutes.
Then add:

Dei oni zed Wt er 1.50 1.50

M x by inversion and record the Aspnm fOr both the Test and
Bl ank using a suitable spectrophotoneter.

CALCULATI ONS:
(Asoonm Test - Asgonm Bl ank) (3) (df)

Units/m enzyme =
(10)(12)(0.5)(2)(0.05)

3 = Total volume (in mlliliters) of assay
Dilution factor

10 Time (in mnutes) of the assay as per the
Unit Definition
12 = MIlinolar extinction coefficient of quinonein ne

dye at 500 nm
0.5 = Conversion factor derived fromthe fact that
2 pnol es of H,O, produce 1 pnole of qui nonei m ne
dye at 500 nm
2 = Conversion factor derived fromthe fact that 1
punol e
of gl ycerophosphoryl choline produces 2 unol es of
2
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0.05 = Volunme (in mlliliter) of enzyme used
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Enzymati ¢ Assay of GLYCEROPHOSPHORYLCHOLI NE PHOSPHODI ESTERASE
(EC 3.1.4.2)
CALCULATI ONS:  (conti nued)

units/m enzyne

Units/mg solid =
nmg solid/m enzyne

units/m enzyne

Units/mg protein =
nmg protein/m enzyne

UNI T DEFI NI TI ON:

One unit will produce 1.0 pnole of choline from
L- a- gl ycer ophosphoryl chol i ne, G 4007, per m nute at

pH 8.0 at 37°C
FI NAL ASSAY CONCENTRATI ONS:

In a 0.50 mM reaction m xture, the final concentrations
are

25 MM Tris, 1 nmM gl ycerophosphorylcholine, 10 mM cal ci um
chl oride, and 0.015 unit glycerophosphoryl choline
phosphodi est er ase.

REFERENCES:

Hayai shi, O. (1955) Methods in Enzynol ogy, Volunme | 660-
672

Keesey, J. (1987) in Biochem ca Information (Keesey, J.
ed) 1st ed, 19-20, Boehringer Mannhei m Bi ocheni cal s,
I ndi anapolis, IN

NOTES:
1. This assay is based on the cited references.

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

8.0 at 37°C

3. Peroxidase Unit Definition: One unit will form1.0 ng
pur purogal lin from pyrogallol in 20 seconds at pH 6.0
at 20°C.

4. \Where Sigma Product or Stock nunbers are specified,
equi val ent reagents may be substituted.
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Thisprocedureisfor informational purposes. For a current copy of Sigma’s quality control
procedur e contact our Technical Service Department.
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