Enzymati c Assay of GUANYLATE KI NASE
(EC 2.7.4.8)

PRI NCI PLE
GWP + ATPp Quwlate Knases Gpp + ADP
ADP + PEp BwwateKinases ATP + Pyruvate
GDP + PEp Bxtwate Knases GTP + Pyruvate

2 Pyruvate + 2 R- NADH lacticDetvdragenases, 5 | actate + 2 B- NAD
Abbr evi ati ons used:

GW = Guanosi ne 5'-Mnophosphat e
ATP = Adenosine 5 -Tri phosphate
GDP = Guanosi ne 5'-Di phosphate
ADP = Adenosi ne 5' - Di phosphat e
PEP = Phospho(enol ) phosphat e

R- NADH = R-Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form
R- NAD = R-Ni coti nanm de Adeni ne Di nucl eoti de, Oxidi zed Form

CONDI TIONS: T = 30°C, pH = 7.5, Asswmm Light path =1 cm
METHOD: Conti nuous Spectrophotonetric Rate Determ nation
REAGENTS:

A. 200 mM Tris HCl Buffer, pH 7.5 at 30°C
(Prepare 50 ml in deionized water using Trizma Base,

Sigma Prod. No. T-1503. Adjust to pH 7.5 at 30°C with
1 MHC.)

B. 1 M Potassium Chloride Solution (KCl)
(Prepare 10 ml in deionized water using Potassium
Chl oride, Sigma Prod. No. P-4504.)

C. 60 mM Magnesium Sul fate Sol ution (MSO,)
(Prepare 20 ml in deionized water using Magnesi um
Sul fate, Heptahydrate, Sigma Prod. No. M 1880.)

D. 40 nmM Phospho(enol ) pyruvate Sol uti on (PEP)
(Prepare 50 ml in deionized water using
Phospho(enol ) Pyruvate, Trisodium Salt, Hydrate, Sigm
Prod. No. P-7002. PREPARE FRESH.)
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Enzymati c Assay of GUANYLATE KI NASE
(EC 2.7.4.8)

REAGENTS: (conti nued)

E. 100 nmM Et hyl enedi am netetraacetic Acid Sol ution (EDTA)
(Prepare 10 m in deionized water using
Et hyl enedi am net etraacetic Acid, Tetrasodium Salt,
Hydrate, Sigma Stock No. ED4SS.)

F. 3.8 mM B-Nicotinam de Adeni ne Di nucl eoti de, Reduced
For m ( 3- NADH)

(Prepare 2 m in deionized water using [3-Nicotinam de
Adeni ne Di nucl eoti de, Reduced Form Di potassium Salt,
Sigma Prod. No. N-4505. PREPARE FRESH.)

G. 30 mM Adenosine 5'-Tri phosphate Sol uti on (ATP)
(Prepare 2 m in deionized water using Adenosine
5'-Tri phosphate, Disodium Salt, Sigma Prod. No. A-
5394. PREPARE FRESH.)

H. PK/LDH Enzynes Suspensi on® (PK/ LDH)

(Use PK/LDH Enzymes, Sigma Stock No. 40-7.)

I. 100 mM Guanosi ne 5'-Mnophosphate Sol uti on (GW)
(Prepare 5 ml in deionized water using Guanosi ne
5' - Monophosphate, Disodium Salt, Sigm Prod. No. G
8377. PREPARE FRESH.)

J. CGuanyl ate Kinase Enzynme Sol ution
(I medi ately before use, prepare a solution containing
1.5 - 3.0 units/mM of Guanylate Kinase in cold
dei oni zed water.)

PROCEDURE

Prepare a reaction cocktail by pipetting (in mlliliters)

the follow ng reagents into a suitable container
Dei oni zed Wat er 12.50
Reagent A (Buffer) 10. 20
Reagent B (KCl) 1.50
Reagent C (MySQO) 3.00
Reagent D ( PEP) 0. 45
Reagent E ( EDTA) 0. 15
Reagent F (13- NADH) 1.00

HCl

Revi sed:

by swirling and adjust to pH 7.5 at 30°C with 100 nM
or 100 mM NaOH, if necessary.
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Enzymati c Assay of GUANYLATE KI NASE

(EC 2.7.4.8)
PROCEDURE: (conti nued)
Pipette (in mlliliters) the follow ng reagents into
suitable cuvettes:
Test Bl ank
Dei oni zed Water — ------ 0. 008
Reacti on Cockt ai l 2.70 2.70
Reagent G (ATP) 0.10
0.10
Reagent H (PK/ LDH) 0. 05 0. 05
Reagent J (Enzyne Sol ution) 0. 008 ---

M x by inversion and equilibrate to 30°C. Monitor the
Azsonm Until constant, using a suitably thernostatted
spectrophotoneter. Then add:

Reagent | (GW) 0.10 0.10

I medi ately m x by inversion and record the decrease in
Azsonm fOr approximtely 10 m nutes. Obtain the

r Assond M nute using the maxi num |l inear rate for both the
Test and Bl ank.

CALCULATI ONS:
( r Asgond M n Test - ¥ Aggoned M n Bl ank) (2. 958) (df)

(2) (6.22) (0.008)

Units/m enzyme =

2.958 = Total volunme (in mlliliters) of enzyne assay

df = Dilution factor

2 = 2 nol es of R-NAD produced per nole of GW utilized
6.22 = MIlinolar extinction coefficient of [-NADH at 340
nm

0.008 = Volume (in mlliliters) of enzyme used

units/m enzynme

Units/ng solid =
mg solid/m enzyme

units/m enzynme

Units/ng protein =
ng protein/m enzyne

UNI T DEFI NI Tl ON:

One unit will convert 1.0 pmol e each of GWP and ATP to GDP
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and ADP per mnute at pH 7.5 at 30°C
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Enzymati c Assay of GUANYLATE KI NASE
(EC 2.7.4.8)

FI NAL ASSAY CONCENTRATI ONS:

In a 2.958 m reaction mx, the final concentrations are
64.7 MM Tris, 47.5 nmM potassium chloride, 5.7 nM magnesi um
sul fate, 0.57 nM phospho(enol)pyruvate, 0.48 mM

et hyl enedi am netetraacetic acid, 0.12 mM B-ni cotinan de
adeni ne di nucl eotide, reduced form 1.0 nmM adenosi ne
5'-triphosphate, 35 units pyruvate kinase, 50 units lactic
dehydr ogenase, 3.4 nM guanosi ne 5'-nonophosphate and

0.012 - 0.024 unit guanyl ate ki nase.

REFERENCES:

Hall, S.W and Kihn, H (1986) Eur. J. Biochem 161,
551- 556.

NOTES:

1. Contains not less than 700 Pyruvate Kinase units and
1000 L-Lactic Dehydrogenase units per m.

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

3. Pyruvate Kinase Unit Definition: One unit wll
convert
1.0 pnol e of phospho(enol)pyruvate to pyruvate per
mnute at pH 7.6 at 37°C.

4. This assay is based on the cited reference.

5. 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.
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