Enzymati c Assay of Cl TRATE SYNTHASE
(EC 4.1.3.7)

PRI NCI PLE:
L- Mal ate + R-NAD 2> Oxal acetate + R- NADH
Acetyl CoA + Oxal acetate -=> Citrate + CoA-SH

Abbr evi ati ons used:

MDH = Mal i ¢ Dehydrogenase

- NAD = (- Ni coti nam de Adeni ne Di nucl eoti de, Oxidi zed Form
3- NADH = - Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form
CoA = Coenzyne A

CS = Citrate Synthase

CONDITIONS: T = 37°C, pH = 8.0, Asswmm Light path =1 cm
METHOD: Conti nuous Spectrophotonetric Rate Determ nation
REAGENTS:

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

B. 100 mM L-Malic Acid
(Prepare 10 ml in Reagent A using L(-)Malic Acid,
Monosodi um Salt, Prod. No. M 1125.)

C. 50 mM R-Ni cotinam de Adeni ne Di nucl eoti de, Oxidized
Form Sol uti on (13- NAD)
(Prepare 2 ml in deionized water using [-Nicotinan de
Adeni ne Di nucl eotide, from Yeast, Prod. No. N-7004.)

D. 2.0 mM Acetyl Coenzynme A Solution (Acetyl CoA)
(Prepare 2.0 m in Reagent A using Acetyl Coenzyme A,
Sodi um Salt, Prod. No. A-2056.)

E. Malic Dehydrogenase Enzyne Sol ution (MDH)
(Prepare 1.0 m in Reagent A containing approxi mtely
560 units/m WMalic Dehydrogenase, Prod. No. M 2634.)
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Enzymati c Assay of Cl TRATE SYNTHASE
(EC 4.1.3.7)

REAGENTS: (conti nued)
F. Citrate Synthase Enzyne Sol ution (CS)

(Prepare a solution containing 0.2 - 0.4 units of
Citrate Synthase in cold Reagent A.)

PROCEDURE
Prepare a reaction cocktail by pipetting (in mlliliters)
the followi ng reagents into a suitable container
Reagent A (Buffer) 7.50
Reagent B (L-Malic Acid) 2.00
Reagent C (13- NAD) 1.00
Reagent D (Acetyl CoA) 2.00
Reagent E ( MDH) 1.00
Dei oni zed Wt er 15. 50

M x and adjust to pH 8.0 at 37°C with 1 MHC or 1 M NaOH,
i f necessary.

Pipette (in mlliliters) the follow ng reagents into
sui tabl e cuvettes:
_Test  _Blank
Reacti on Cockt ai | 2.90 2.90

M x by inversion and equilibrate to 37°C. Mnitor the
Azsonm Until constant using a suitably thernostatted
spectrophotoneter. Then add:

Reagent F (CS) 0.10 = ------
Reagent A (Buffer)  ------ 0.10

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

CALCULATI ONS:

(r Asgond M n Test - ¥ Agsonnd M n Bl ank) (3) (df)

Units/m enzyme =

(6.22)(0.1)
3 =Volume (in mlliliters) of the assay
df = Dilution factor
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6.22 = MIlinplar extinction coefficient of R-NADH at 340
nm
0.1 = Volunme (in mlliliter) of enzyme used

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 form 1.0 pnole of citrate from oxal acetate
and acetyl CoA per mnute at pH 8.0 at 37°C.

FI NAL ASSAY CONCENTRATI ON:
In a 3.0 mM reaction mx, the final concentrations are
46 mM Tris, 6.7 mM L-malic acid, 1.7 mM 3-nicotinam de
adeni ne di nucl eotide, 0.13 mM acetyl CoA, 56 units malic
dehydr ogenase, and 0.02 - 0.04 unit citrate synthase.
REFERENCE:
Srere, P.A. (1969), Methods in Enzynology, XIIIl, 1-11
NOTES:
1. This assay is based on the cited reference.

2. \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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