Enzymati c Assay of FRUCTOSE- 6- PHOSPHATE KI NASE,
PYROPHOSPHATE DEPENDENT
(EC 2.7.1.90)
from Potato Tubers

PRI NCI PLE:
PP - PFK
PP, + F-6-P ————> F-1,6-DP + P,
F-2, 6- DP*

F-1, 6- DPp -fldolases GAP + DHAP
GAP B> DHAP
2DHAP + 2 R-NADH > 2 a-d ycerophosphate + 2 R- NAD

Abbr evi ati ons used:
PP, = Pyrophosphate
F-6-P = p Fructose 6-Phosphate
F-2,6-DP = Fructose 2, 6-Di phosphat e
PP;- PFK = Fructose- 6- Phosphat e Ki nase,
Pyrophosphat e Dependent
F-1,6-DP = p Fructose 1, 6-Di phosphate
P, = I norgani ¢ Phosphate
GAP D- G ycer al dehyde 3-Phosphate
TPI Tri osephosphate | sonerase
DHAP = Di hydr oxyacet one Phosphate
3- NADH = R-Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form
GDH = a- 3 ycerophosphat e Dehydr ogenase
3- NAD = R- Ni cotinam de Adeni ne Di nucl eoti de, Oxidized Form

CONDI TIONS: T = 30°C, pH 8.0, Aginm Light path = 1 cm
METHOD: Continuous Spectrophotonetric Rate Determ nation
REAGENTS:

A 75 MM Tris HCl Buffer with 7.5 mM Magnesi um Chl ori de,
pH 8.0 at 30°C
(Prepare 100 m in deionized water using Trizma, Sigm
Prod. No. T-1503 and Magnesi um Chl ori de, Hexahydrat e,
Sigma Prod. No. M0250. Adjust to pH 8.0 at 30°C with
1 MHC.)
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Enzymati c Assay of FRUCTOSE- 6- PHOSPHATE KI NASE,
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(conti nued)

75 mM p- Fruct ose 6- Phosphate Sol ution (F-6-P)
(Prepare 10 mM in deionized water using D Fructose
6- Phosphate, Di potassium Salt, Sigma Prod. No. F-
1502.)

4.3 mM B- Ni coti nam de Adeni ne Di nucl eoti de, Reduced
Form Sol uti on (13- NADH)

(Di ssolve the contents of one 10 ng vial of

3- Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form
Di sodium Salt, Sigma Stock No. 340-110, in the
appropri ate volunme of Reagent A. PREPARE FRESH.)

Al dol ase Enzyne Sol ution

(I mmedi ately before use, prepare a solution containing
10 units/m of Aldolase, Sigm Prod. No. A-7145 in
col d dei oni zed water.)

a- @ ycerophosphat e Dehydrogenase/ Tri osephosphat e

| somer ase Enzyne Sol ution? (a- GDH TPI)

(I mmedi ately before use, prepare a solution containing
10 a-GDH units/mM of a-Gd ycerophosphate Dehydrogenase-
Tri osephosphate | sonerase Type X from Rabbit Miscl e,
Sigma Prod. No. G 6755 in cold deionized water.)

75 mM Pyrophosphate Buffer, pH 8.0 at 30°C (PP)
(Prepare 10 m in deionized water using Sodi um
Pyrophosphat e, Decahydrate, Sigma Prod. No. S-9515.
Adjust to pH 8.0 at 30°Cwith 1 MHCl.)

30 UM Fructose 2, 6-Di phosphate Sol ution (F-2, 6-DP)
(Prepare 1 ml in Reagent A using D Fructose
2, 6- Di phosphate, Sodium Salt, Sigma Prod. No. F-7006.)

175 mM d ucose 6-Phosphate Sol ution (G 6-P)
(Prepare 5 m in deionized water using p G ucose
6- Phosphat e, Monosodium Salt, Sigma Prod. No. G 7879.)

Fruct ose- 6- Phosphat e Ki nase, Pyrophosphate Dependent
Enzynme Sol ution (PP;- PFK)

(I medi ately before use, prepare a solution containing
0.2 - 0.5 unit/m of Fructose-6-Phosphate Kinase,
Pyrophosphat e Dependent, in cold deionized water.)
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Enzymati c Assay of FRUCTOSE- 6- PHOSPHATE KI NASE,
PYROPHOSPHATE DEPENDENT
(EC 2.7.1.90)
from Potato Tubers

PROCEDURE:
Pipette (in milliliters) the foll owi ng reagents into
sui tabl e cuvettes:
Test Bl ank
Reagent A (Bu er) 2.00 2.00
Reagent B (F-6-P) 0.10 0.10
Reagent C (3- DH) 0.10 0.10
Reagent D (Al dol ase 0.10 0.10
Reagent E (a- GDH/ TPIl) 0.10 0.10
Reagent G (F-2, 6-DP) 0.10 0.10
Reagent H (G 6-P) 0. 30 0. 30
Reagent | (PP;i- PFK)) 0.03  ------
Dei oni zed Wat er 0. 07 0.10

M x by inversion, and equilibrate to 30°C for 5 m nutes.
Monitor the Asspnm until constant, using a suitably
t hernmostatted spectrophotoneter. Then add:

Reagent F (PP) 0.10 0.10
| medi ately m x by inversion and record the decrease in
Azsonm fOr approximately 5 mnutes. Obtain the r Agspnf M nute
using the maxinmum linear rate for both the Test and Bl ank.

CALCULATI ONS:
( r Assond M n Test - ¥ Assonnd M n Bl ank) (3) (df)
(6.22)(2)(0.1)

Units/m enzynme =

3 = Total volume (in mlliliters) of assay
df = Dilution factor
6.22 = MIlinmlar extinction coefficient of R-NADH at 340

nm

2 = Factor accounting for 2 moles of - NADH oxi di zed per
nmol e of pyrophosphate converted

0.1 = Volune (in mlliliter) of enzyme used

units/m enzyne
Units/ng solid =

mg solid/m enzyne

units/m enzyne

Units/ng protein =
mg protein/m enzynme
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Enzymati c Assay of FRUCTOSE- 6- PHOSPHATE KI NASE,
PYROPHOSPHATE DEPENDENT
(EC 2.7.1.90)
from Potato Tubers

UNI T DEFI NI TI ON:

One unit will convert 1.0 umol e of pyrophosphate and
fruct ose 6-phosphate to fructose 1, 6-di phosphate and

i norgani ¢ phosphate per mnute at pH 8.0 at 30°C in the
presence of 1 pM fructose 2, 6-di phosphate and 17 mM

gl ucose 6-phosphate in a coupled assay system using

al dol ase,

a- gl ycer ophosphat e dehydrogenase and tri osephosphate

i sonmer ase

FI NAL ASSAY CONCENTRATI ON:

Ina 3.00 M reaction mx, the final concentrations are
55 MM Tris, 5.5 mM magnesi um chloride, 17 nmM p gl ucose-6-
phosphate, 2.5 mM p-fructose-6-phosphat e,

0. 14 mM [3- ni coti nam de adeni ne di nucl eoti de, reduced form
2.5 mM pyrophosphate, 1 unit aldolase, 1 unit

a- gl ycer ophosphat e dehydrogenase, 8 units of

tri osephosphate i sonmerase, 0.006 - 0.015 unit fructose-6-
phosphat e ki nase, pyrophosphate dependent, and 1 uM
fructose 2, 6-di phosphate.

REFERENCE:

Van Schaftingen, E., Lederer, B., Bartrons, R, and
Hers, H -G (1982) European Journal of Biochem stry, 129,
191- 195

NOTES:

1. Fructose 2, 6-Di phosphate is an activator of Fructose-
6- Phosphat e Ki nase, Pyrophosphate Dependent from
Pot at o Tubers.

2. The Triosephosphate Isonmerase activity is
approxi mately
8 fold that of the a-d ycerophosphate Dehydrogenase
activity.

3. Aldolase Unit Definition: One unit will convert
1.0 pnol e of fructose 1, 6-di phosphate to
di hydr oxyacet one phosphate and gl yceral dehyde 3-
phosphate per m nute at
pH 7.4 at 25°C.
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NOTES:

Enzymati c Assay of FRUCTOSE- 6- PHOSPHATE KI NASE,
PYROPHOSPHATE DEPENDENT
(EC 2.7.1.90)
from Potato Tubers

(conti nued)

a- d ycerophosphat e Dehydrogenase Unit Definition: One
unit will convert 1.0 pnole of dihydroxyacetone
phosphate to a-gl ycerophosphate per m nute at pH 7.4

at 25°C.

Tri osephosphate |sonmerase Unit Definition: One unit
will convert 1.0 unole of D glyceral dehyde 3-phosphate
to di hydroxyacet one phosphate per mnute at pH 7.6 at

25°C.
This assay is based on the cited reference.

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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