Enzymati ¢ Assay of GLUTAM NASE
(EC 3.5.1.2)
PRI NCI PLE:

G utam ne + H,O @uwamnases g ytamic Acid + NHs
Gutamc Acid + R-NAD > 2-Ketoglutarate + R-NADH + NH;

Abbr evi ati ons used:

- NAD = [3- Ni coti nam de Adeni ne Di nucl eoti de, Oxidi zed Form
GDH = d utam ¢ Dehydrogenase

3- NADH = - Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form

CONDI TIONS: T = 37°C, pH = 8.6, Asiwmm Light path =1 cm
METHOD: Spectrophotonetric Stop Rate Determ nation
REAGENTS:

A. 206 mM Pot assi um Phosphate and 63 mM Tris HClI Buffer
with 0.25 mM Et hyl enedi am netetraacetic Acid, pH 8.6
at 37°C (Phos/ Tris)

(Prepare 100 m in deionized water using Potassium
Phosphate, Dibasic, Trihydrate, Sigma Prod. No. P-
5504, Trizma Base, Prod. No. T-1503, and

Et hyl enedi am net etraacetic Acid, Sigma Stock No. ED4S.
Adjust to pH 8.6 at 37°Cwith 1 M HCl.)

B. 100 mM L-Q utam ne Sol ution (d utam ne)
(Prepare 10 ml in deionized water using L-d utam ne,
Sigma Prod. No. G 3126. Store on ice. PREPARE
FRESH. )

C. 3000 mM Hydrochloric Acid Solution (HC)
(Prepare 30 ml in deionized water using Hydrochloric
Acid, Sigma Prod. No. H-7020).

D. 400 nmM Pot assi um Phosphate and 10 mM Boric Acid
Buffer, pH 8.0 at 37°C (Phos/Boric Acid)
(Prepare 100 ml in deionized water using Potassium
Phosphate, Dibasic, Trihydrate, Prod. No. P-5504 and
Boric Acid, Prod. No. B-0252. Adjust to pH 8.0 at 37°C
with 1 M H;PGO,. )
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Enzymati ¢ Assay of GLUTAM NASE
(EC 3.5.1.2)

REAGENTS: (conti nued)

E. 130 mM Tris HC1L Buffer, pH 9.4 at 37°C (Tris/HC)
(Prepare 100 m in deionized water using Trizm Base,
Sigma Prod. No. T-1503. Adjust to pH 9.4 at 37°C with
1 M Hd .)

F. 20 nmM - Ni coti nam de Adeni ne Di nucl eotide Sol ution
( B- NAD)

(Prepare 10 ml in deionized water using [-Ni cotinan de
Adeni ne Di nucl eotide, Sigma Prod. No. N-1636.)

G 20 mM Adenosi ne 5'-Di phosphate Sol uti on ( ADP)

(Prepare 10 m in deionized water using Adenosine

5'-Di phosphate, Sodium Salt, Sigma Prod. No. A-6521.)
H  3.0% (v/v) Hydrogen Peroxide Solution (HOQO,)

(Prepare 10 ml in deionized water using Hydrogen

Per oxi de, 30% (w w) Sol ution, Sigma Prod. No. H-1009.)

. 5.0 mMMdutam c Acid Standard Solution (G u Std)
(Prepare 1 ml in deionized water using L-Jutamc
Aci d, Hydrochloride, Sigma Prod. No. G 2128. Store in
an ice bath. PREPARE FRESH. )

J. dutam nase Enzynme Sol ution (Qd utam nase)

(I medi ately before use, prepare a solution containing
0.5 - 1.0 unit/m of G utam nase in Reagent D.)

K. L-G utam c Dehydrogenase Enzyne Sol ution ( GDH)

(I medi ately before use, prepare a solution containing
70 units/m of L-d utam c Dehydrogenase Sigma
Prod. No. G 2626 in cold deionized water.)

PROCEDURE:

Step 1:

Pipette (in mlliliters) the foll owi ng reagents into

sui t abl e cont ai ners:

Test Bl ank
Reagent A (Phos/ Tris) 0.70 0.70
Reagent B (Qd ut am ne) 0. 20 0. 20
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Enzymati ¢ Assay of GLUTAM NASE
(EC 3.5.1.2)
PROCEDURE: (conti nued)

M x by inversion and equilibrate to 37°C. Then add:

Reagent J (Qd utam nase) 0.10

Reagent D (Phos/Boric Acid)  ------ 0.10

I medi ately m x by inversion and incubate for exactly 30
m nutes at 37°C. Then add:

Reagent C (HCl) 0.10 0.10
M x by vortexing and cool to 0-5°Cin an ice bath for 5
m nut es.

Step 2:
Pipette (in milliliters) the foll owi ng reagents into
sui tabl e cont ai ners:
Test Bl ank Std Std Bl ank

Reagent E (Tris/HC) 2.25 2.25 2.25 2.25
Reagent F (13- NAD) 0. 30 0. 30 0. 30 0. 30
Reagent G ( ADP) 0. 06 0. 06 0. 06 0. 06
Reagent H (HO) 0.03 0. 03 0. 03 0.03
Reagent K ( GDH) 0. 30 0. 30 0. 30 0. 30
Reagent | (Qu Std)  ------ ------ 0.06  ------
Dei oni zed Water ~ ------ ------ oo 0. 06

M x by inversion and equilibrate to 37°C. Monitor the
Azsonm UNtil constant using a suitable spectrophotoneter and
record the initial Asspnfor the Test, Blank, Standard, and
St andard Bl ank. Then add:

Test Solution (Step 1) 0.06  ------ —-----

Bl ank Solution (Step 1)------ 0.06  ------ ------
M x by inversion and record the increase in Asspm until

conplete (approximately 30 m nutes). Record the final
Assonm fOr the Test, Blank, Standard and Standard Bl ank.

Revi sed: 01/21/94 Page 3 of 5



Enzymati ¢ Assay of GLUTAM NASE
(EC 3.5.1.2)
CALCULATI ONS:

r_A340nm Test = A340nm Test Fi nal - A34Onm Test Initial
r_A340nm BI ank = A34Onm BI ank Final ~ A\MOnm Bl ank Initial

(A\"a40nm Test - A\"a40nm Bl ank) (1 1) (3 O)
(6.22) (my enzynme/ RM (0.06) (30)

Units/ng enzyme =

1.1 = Volune of assay (m) in Step 1

3.0 = Volunme of assay (m) in Step 2

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

RM = Reaction M xture

0.06 = Volune of Step 1 used in Step 2

30 = Tine of assay (in mnutes) as per the Unit Definition

r Assonm St andard = Agsonm St andard - Aszsonm St andard Bl ank

The theoretical ¥ Assonm fOr the Standard is 0.62. It should
be bet ween 0.560 and 0. 680.

UNI T DEFI NI TI ON:

One unit will deam nate 1.0 pnole of L-glutam ne per mn
at pH 8.6 at 37°C

FI NAL ASSAY CONCENTRATI ON:
In a 1.00 M reaction mx, the final concentrations are
184 mM pot assi um phosphate, 44 mM Tri s,
0.18 mM et hyl enedi am netetraacetic acid, 1.0 mM boric
acid, 20 mM glutam ne, and 0.05 - 0.10 unit glutam nase.
REFERENCE:

Curthoys, N.P. and Weiss, R F. (1974) Journal of
Bi ol ogi cal Chem stry 249, 3261-3266.

NOTES:

1. Al products and stock numbers, unless otherw se
i ndi cated, are Sigma product and stock nunbers.

Revi sed: 01/21/94 Page 4 of 5


dgaige


Enzymati ¢ Assay of GLUTAM NASE
(EC 3.5.1.2)

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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