Enzymati c Assay of OXALATE DECARBOXYLASE
(EC 4.1.1.2)

PRI NCI PLE

Oxal at e -Xalate ecarboxylase s, Forpgte + CO,
Format e + R- NAD -Formte Dehvdrogenase . cO, + (3- NADH

Abbr evi ati ons used:
R- NAD = R-Ni coti nanm de Adeni ne Di nucl eoti de, Oxidi zed Form
R- NADH = R-Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form

CONDITIONS: T = 37°C, pH = 5.0, Asswmm Light path =1 cm
METHOD: Spectrophotonetric Stop Rate Determ nation
REAGENTS:

A. 100 mM Pot assi um Phosphat e Sol ution
(Prepare 100 ml in deionized water using Potassium
Phosphate, Dibasic, Trihydrate, Sigma Prod. No. P-
5504.)

B. 100 mM Pot assi um Phosphate Buffer, pH 5.0 at 37°C
(Prepare 100 m in deionized water using Potassium
Phosphat e, Monobasic, Anhydrous, Sigma Prod. No. P-

5379. Adjust to pH 5.0 at 37°C with Reagent A.)

C. 200 nmM Oxalic Acid Solution
(Prepare 100 m in deionized water using Oxalic Acid,
Di hydrate, Sigma Prod. No. O 0505.)

D. 200 mM Oxal ate Substrate Solution (Oxal)
(Prepare 100 m in deionized water using Oxalic Acid,
Di pot assi um Salt, Mnohydrate, Sigma Prod. No. O 0501.°!

Adjust to pH 5.0 at 37°C with Reagent C.)

E. 150 nM Pot assi um Phosphate Sol uti on
(Prepare 100 m in deionized water using Potassium
Phosphat e, Monobasi ¢, Anhydrous, Sigma Prod. No. P-
5379.)
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Enzymati ¢ Assay of OXALATE DECARBOXYLASE
(EC 4.1.1.2)

REAGENTS: (conti nued)

F. 150 mM Pot assi um Phosphate Buffer, pH 7.5 at 37°C
(Stop Buffer)
(Prepare 100 m in deionized water using Potassium
Phosphate, Dibasic, Trihydrate, Sigma Prod. No. P-
5504. Adjust to pH 7.5 at 37°C with Reagent E.)

G 57 mM RB-Ni coti nam de Adeni ne Di nucl eoti de, Oxi dized
Form Sol uti on (13- NAD)
(Prepare 5 m in deionized water using [3-Nicotinam de
Adeni ne Di nucl eotide, Lithium Salt, Sigm Prod.
No. N-7132.)

H.  Formate Dehydrogenase Enzyme Sol ution (FDH)
(I medi ately before use, prepare a solution
containing 40 units/m of Formate Dehydrogenase,
Sigma Prod. No. F-8649, in cold deionized water.)

I. Oxal ate Decar boxyl ase Enzynme Sol uti on (Ox Decarb)
(I medi ately before use, prepare a solution containing
0.5 - 1.0 unit/m of Oxal ate Decarboxylase in cold

Reagent B.)
PROCEDURE:
Step 1:
Pipette (in mlliliters) the follow ng reagents into
sui t abl e cont ai ners:
Test Bl ank
Reagent B (Buffer) 0. 30 0. 30
Reagent | (Ox Decarb) 0.10  ------

Mx by swirling and equilibrate to 37°C. Then add:
Reagent D (Oxal) 0. 20 0. 20

| mediately mx by swirling and i ncubate at 37°C for
exactly 2 mnutes. Then add:

Reagent F (Stop Buffer) 2.00
2.00
Reagent | (Ox Decarb)  ------ 0. 10

Mx by swirling.
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Enzymati ¢ Assay of OXALATE DECARBOXYLASE
(EC 4.1.1.2)

PROCEDURE: (conti nued)

Step 2:

Transfer the Test and Bl ank solutions into suitable
cuvettes. Then add:

Test Bl ank

Reagent G (13- NAD) 0. 20 0. 20
M x by inversion and equilibrate to 37°C. Mnitor the
Azsonm Until constant, using a suitably thernostatted
spectrophotonmeter. Record the initial Agsnm for both the
Test and Bl ank. Then add:

Reagent H ( FDH) 0. 20 0. 20
| medi ately m x by inversion and record the increase in
Azsonm uUnti |l constant (for approximately 5 m nutes). Obtain
the final Asspmm fOr both the Test and Bl ank.

CALCULATI ONS:
r Agsonm T€St = Agsonm Test Final - Agsnm Test Initial
r Agsonm Bl ank = Agsonm Bl ank Final - Agsnm Blank Initia
( r A340nm Test - r A34Onm Bl ank) ( 3) ( df )

(6.22)(0.1)(2)

Units/m enzyme =

3 = Total volume (in mlliliters) of assay

df = Dilution factor

6.22 = MIlinmolar extinction coefficient of [3-NADH at 340
nm

0. Volume (in mlliliter) of enzynme used

2 ime (in mnutes) as per the Unit Definition

T
= Il

units/m enzynme

Units/ng protein =
ng protein/m enzyne
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Enzymati ¢ Assay of OXALATE DECARBOXYLASE
(EC 4.1.1.2)

UNI T DEFI NI TI ON:

One unit will convert 1.0 pumol e of oxalate to formate and
CO, per mnute at pH 5.0 at 37°C.

FI NAL ASSAY CONCENTRATI ONS:

In a 0.60 mM reaction mx, the final concentrations are
67 mM potassi um phosphate, 67 nM oxal ate, and
0.05 - 0.10 unit oxal ate decarboxyl ase.

REFERENCE:

Bergneyer, H U, Gassl, M, and Walter, H -E. (1983) in
Met hods of Enzymatic Analysis (Bergneyer, H U ed.) 3rd
ed., Volume 11, 261-262, Verlag Chem e, Deerfield Beach,
FL

NOTES:

1. Do not use the sodiumsalt of this product, as it wll
i nhibit the reaction

2. Formate Dehydrogenase Unit Definition: One unit wll
oxidize 1.0 pmole of formate to CO, per mnute in the
presence of [B-NAD at pH 7.6 at 37°C.

3. This assay is based on the cited reference.

4. \Where 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.

SSOXALO01 Page 4 of 4
Revi sed: 07/03/ 96



