Enzymati c Assay of OXALATE DECARBOXYLASE
(EC 4.1.1.2)

PRI NCI PLE

Oxal at e —xalate Decarboxylase Formate + CO

CONDI TIONS: T = 37°C, pH 3.0
METHOD: Manonetri c Assay using Warburg Fl asks

Reagent s:

A. 100 mM Potassium Citrate Buffer, pH 3.0 at 37°C
(Prepare 100 m in deionized water using Citric Acid,
Tripotassium Salt, Sigma Prod. No. C-8385. Adjust to

pH 3.0 at 37°Cwith 1 M HC .)

B. 100 mM Oxalic Acid Solution, pH 3.0 at 37°C (Ox Acid)
(Prepare 10 m in Reagent A using Oxalic Acid,
Di potassium Salt, Mnohydrate, Sigma Prod. No. O 0501
Adjust the pHto 3.0 with 1 MHCl or 1 MKOH, if
necessary.)

C. Oxal ate Decarboxyl ase Enzyne Sol ution
(I medi ately before use, prepare a solution containing
2 units/m of Oxal ate Decarboxylase in cold deionized

wat er . )
PROCEDURE
Pipette (in mlliliters) the follow ng reagents into
War burg fl asks:
Ther no-
baroneter Enzyne Substrate
Mai n Chanber Fl ask Bl ank Test® Bl ank
Reagent A (Buffer) 2.90 2.70 2.70 2.90
Reagent C (Enzyme Sol ution)  ------ 0. 20 0. 20
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Enzymati ¢ Assay of OXALATE DECARBOXYLASE

(EC 4.1.1.2)
PROCEDURE: (conti nued)
Ther no-
baroneter Enzyne Substrate
Side Arm Fl ask Bl ank Test® Bl ank
Reagent B (Ox Acid)  ------  ------ 0.10 0.10
Dei oni zed Wat er 0.10 0.10  ------  ------

Be sure to confirmthe stability of the pressure with the
flask seal ed off before proceeding with the assay. This
is to ensure tenperature equilibriumand the absence of

|l eaks in the flask. Equilibrate the closed system for 30

m nutes at 37°C.

The enzynme activity is determ ned by cal cul ati on of the

rate of production of CO, at 37°C.? The reaction rate
shoul d be linear for about 20 m nutes.

CALCULATI ONS:

Units (C) (K) (df)

|
m Oxal ate Decar boxyl ase ( 22-4%1) (m oxal ate decar boxyl ase)

C = nm of CO, gas evol ved/ m nut e?
K = Warburg flask constant® in pl/mm
22.4 | = Volume gas occupi es under STP conditions

UNI T DEFI NI TI ONS:

One unit will convert 1.0 pnmole of oxalate to formate and
CO, per mnute at pH 3.0 at 37°C.

FI NAL ASSAY CONCENTRATI ONS:
In a 3.00 Ml reaction mx, the final concentrations are
93 mM potassiumcitrate, 3.3 mMoxalic acid, and 0.4 unit
oxal at e decar boxyl ase.

REFERENCE:

Urbreit WW, Burris R H, and Stauffer, J.F. (1951) in
Manometri c Techni ques and Ti ssue Metabolism Burgess
Publ i shing Co. M nneapolis, M
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Enzymati ¢ Assay of OXALATE DECARBOXYLASE
(EC 4.1.1.2)

REFERENCE:

Shi mzono, H. and Hayaishi, O., (1957) Journal of
Bi ol ogi cal Chem stry 227, 151-159

NOTES:

1. The tests are done in triplicate, since it is common
for the flasks to have small | eaks.

2. The mm of CO, gas evolved (C) is corrected for any
tenperature and baronetric changes (Thernobaroneter)
during the experinent and also for the Substrate Bl ank
and Enzynme Bl ank:

mm COZ corrected — MM COZ measur ed Test - mm COZ measur ed fOf
[ Ther robaroneter + Substrate Bl ank + Enzynme Bl ank]

Val ues of the corrected mm CO, produced are plotted
versus time. The best straight line is drawn not
necessarily through the origin. The sl ope,
C=mCGO/tine is obtained.

3. The flask constant, K, is calculated according to the
equat i on:

273
V) (T2 + v al

Po

wher e
P, = Standard pressure as mm of manoneter fluid
Vg = Volume (in mlliliters) of gas in flask

and manonet er
Vi = Volume (in mlliliters) of liquid in flask
T = Absol ute tenperature
a = Solubility of gas; (for CO, at 37°C, a = 0.57)
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NOTES:
3.

Enzymati ¢ Assay of OXALATE DECARBOXYLASE
(EC 4.1.1.2)

(conti nued)

The flask constant, K, nust be cal cul ated for each
War burg flask used, as described in Unbreit, WW,
Burris, R H and Stauffer, J.F. (1951).

This assay is based on the cited references.

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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