Enzymati c Assay of Cl TRATE LYASE
(EC 4.1.3.6)

PRI NCI PLE:
Citrate + H,O Stiratelvases (gl acetate + Acetate
Oxal acet ate + R- NADH MalicDehvdrogenases, | _\p| ate + R- NAD

(Oxal acet at e Xalacetate ecatboxvlases, pyryyate + CQO,) '’

Pyruvate + R- NADH ttactic Dehvdrogenases, | _| actate + R- NAD

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

CONDI TIONS: T = 25°C, pH = 7.6, Asiwmm Light path =1 cm
METHOD: Conti nuous Spectrophotonetric Rate Determ nation
REAGENTS:

A. 100 mM Tri et hanol am ne Buffer, pH 7.6 at 25°C
(Prepare 100 m in deionized water using
Tri et hanol am ne Hydrochl oride, Sigma Prod. No. T-1502.
Adjust to pH 7.6 at 25°C with 1 M NaOH.)

B. 29 nM Zinc Chloride Solution (ZnCl )
(Prepare 5 nml in deionized water using Zinc Chloride,
Sigma Prod. No. Z-4875.)

C. 14 mM RB-Ni cotinam de Adeni ne Di nucl eoti de, Reduced
Form Sol uti on (13- NADH)
(Prepare 1 ml in deionized water using [-Nicotinan de
Adeni ne Di nucl eoti de, Reduced Form Di sodium Salt,
Sigma Prod. No. N-8129 or dissolve the contents of a
10 nmg vial of R-Nicotinam de Adeni ne Di nucl eoti de,
Reduced Form Disodium Salt, Signma Stock No. 340-110,
in the appropriate volunme of deionized water. PREPARE
FRESH. )
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Enzymati c Assay of Cl TRATE LYASE
(EC 4.1.3.6)

REAGENTS: (conti nued)

D

100 mM Sodium Citrate Solution (Cit)
(Prepare 10 mM in deionized water using Citric Acid,
Trisodium Salt, Dihydrate, Sigma Prod. No. C-7254.)

L- Lactic Dehydrogenase Enzyne Sol uti on (LDH)
(Use L-Lactic Dehydrogenase, Sigma Prod. No. L-2500.72)

Mal i ¢ Dehydrogenase Enzynme Sol ution (VDH)
(Use Malic Dehydrogenase, Signma Prod. No. M 7383.°%)

10 mM Tri et hanolam ne with 0.3 mM Zinc Chloride and
454 mM Anmoni um Sul fate Sol ution (Enz Dil)

(Prepare 100 m in deionized water using

Tri et hanol am ne Hydrochl oride, Sigma Prod. No. T-1502,
Zinc Chloride,

Sigma Prod. No. Z-4875, and Ammonium Sul fate, Sigma
Prod. No. A-5132. Adjust to pH 7.6 at 25°C with

1 M NaOH.)

Citrate Lyase Enzyne Sol ution
(I medi ately before use, prepare a solution containing
0.1 - 0.3 unit/mM of Citrate Lyase in cold Reagent G)

PROCEDURE:

Prepare a reaction cocktail by pipetting (in mlliliters)
the follow ng reagents into a suitable container

Reagent A (Buffer) 28. 50
Reagent B (ZnCl ,) 0. 50
Reagent C (13- NADH) 0. 50
Reagent D (Cit) 0. 20

M x by inversion and adjust to pH 7.6 at 25°C with 1 M HC

or

1 M NaOH, if necessary.

Pipette (in mlliliters) the follow ng reagents into
sui tabl e cuvettes:
Test Bl ank
Reacti on Cockt ai l 2.88 2.88
Reagent E (LDH) 0.01 0.01
Reagent F ( IVDH) 0.01 0.01
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Enzymati c Assay of Cl TRATE LYASE
(EC 4.1.3.6)

PROCEDURE: (conti nued)

M x by inversion and equilibrate to 25°C. Mnitor the
Azsonm Until constant, using a suitably thernostatted
spectrophotoneter. Then add:

_Test ~ _Blank

Reagent G (Enz DIl) ------ 0.10
Reagent H (Enzyne Sol ution) 0.10  ------

| medi ately m x by inversion and record the decrease in
Azsonm TOr approximately 5 mnutes. Obtain the r Aspnf M nute
using the maximum |l inear rate for both the Test and Bl ank.

CALCULATI ONS:
(r Asgond M n Test - 1 Agsoned M n Bl ank) (3) (df)
Units/m enzyme =

(6.22)(0. 1)

3 = Total volume (in mlliliters) of assay

df = Dilution factor

6.22 = MIlinplar extinction coefficient of R-NADH at 340
nm

0.1 = Volume (in mlliliter) of enzyme used

units/m enzynme

Units/ng solid =
nmg solid/m enzyme

UNI T DEFI NI Tl ON:

One unit will convert 1.0 pymole of citrate to oxal acetate
per mnute at pH 7.6 at 25°C.

FI NAL ASSAY CONCENTRATI ON:

In a 3.00 M reaction mx, the final concentrations are

96 MM triethanolamne, 0.5 mM zinc chloride, 0.23 nmM R-

NADH, 0.67 mM sodiumcitrate, 100 units L-lactic

dehydr ogenase,

50 units malic dehydrogenase, 15 nmM anmoni um sul fate and
0.01 - 0.03 unit citrate |yase.

REFERENCES:

Bergneyer, H. U, Gawehn, K. and Grassl, M (1974) in
Met hods of Enzymatic Analysis (Bergneyer, H U. ed.) Volune
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|, Second Edition, 442-443, Acadenmic Press, Inc., New
Yor k, NY
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Enzymati c Assay of Cl TRATE LYASE
(EC 4.1.3.6)

REFERENCES: (conti nued)

Moel l ering H and G uber, W (1966) Analyti cal
Bi ochem stry 17, 369-376

NOTES:
1

The addition of L-Lactic Dehydrogenase ensures that
any oxal acetate that is converted to pyruvate is
measured. This conversion to pyruvate occurs by

ei ther oxal acetate decarboxyl ase which may be present
in citrate |yase or by a nonenzymatic reaction. This
Is described in Mellering H and G uber W (1966).

Contains not |ess than 10,000 L-Lactic Dehydrogenase
units per m.

Contains not |ess than 5,000 Malic Dehydrogenase units
per m .

L- Lactic Dehydrogenase Unit Definition: One unit wll
reduce 1.0 pnole of pyruvate to L-lactate per mnute
at pH 7.5 at 37°C

Mal i ¢ Dehydrogenase Unit Definition: One unit wll
convert 1.0 pnole of oxal acetate and R-NADH to L-

mal ate and - NAD per minute at pH 7.5 at 25°C.
This assay is based on Bergneyer, H U. et al. (1974).

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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