Enzymati ¢ Assay of RI BOKI NASE
(EC 2.7.1.15)

PRI NCI PLE
ATP + D Ri bose -Bhokinase s APP + p Rj bose 5-P
D- Ri bose 5-P 8-> p-Ri bul ose 5-P

D- Ri bul ose 5-p BSB3EBims n Xy yl ose 5-P

D- Xyl ul ose 5-P + p-Ri bose 5-PNg 1K > GAP + Sedoheptul ose 7-P

++, Cocar boxyl ase

GAP + B> DHAP
DHAP + R- NADH =%> R.NAD + a-d ycer ophosphat e

Abbr evi ati ons used:

ADP = Adenosi ne 5' - Phosphat e

PRI = Phosphori boi somer ase

Ru- 5- P- 3- Epi m = Ri bul ose-5- Phosphat e- 3- Epi nmer ase

TK = Transket ol ase

GAP G ycer al dehyde 3-Phosphat e

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
a- GDH a- G ycerophosphat e Dehydr ogenase

3- NAD 3- Ni coti nam de Adeni ne Di nucl eotide, Oxidized Form

CONDITIONS: T = 37°C, pH = 7.7, Asswmm Light path =1 cm
METHOD: Continuous Spectrophotonetric Rate Determ nation
REAGENT:

A. 250 mM dycylglycine Buffer, pH 7.7 at 37°C
(Prepare 100 m in deionized water using
d ycylglycine, Sigma Prod. No. G 1002. Adjust to pH
7.7 at 37°C with
1 M NaCH.)
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Enzymati ¢ Assay of RI BOKI NASE
(EC 2.7.1.15)

REAGENTS: (conti nued)

B

Revi sed:

100 nmM Ri bose Sol ution (Ri bose)
(Prepare 1 m in deionized water using D(-)Ri bose,
Sigma Prod. No. R-7500.)

2 mM Cocar boxyl ase Sol uti on (Cocarboxyl ase)
(Prepare 1 m in deionized water using Cocarboxyl ase,
Sigma Prod. No. C-8754.)

2.5 MM 3- Ni coti nam de Adeni ne Di nucl eoti de Sol uti on,
Reduced For m (13- NADH)

(Di ssolve the contents of one 5 ng vial of R-

Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form

Di sodium Salt, Sigma Stock No. 340-105 in the
appropriate volunme of deionized water.)

300 mM Magnesi um Chl oride Sol ution (MC )
(Prepare 1 m in deionized water using Magnesi um
Chl ori de, Hexahydrate, Sigma Prod. No. M 0250.)

180 nmM Adenosine 5'-Tri phosphate Sol ution (ATP)
(Prepare 1 m in deionized water using Adenosine 5'-
Tri phosphate, Disodium Salt, Sigma Prod. No. A-2383.)

Ri bul ose- 5- Phosphat e- 3- Epi nerase Enzyne Sol uti on
(Ru-5-P-3-Epim

(I medi ately before use, prepare a solution containing
10 units/mM of p Ribul ose 5-Phosphate- 3- Epi ner ase,
Sigma Prod. No. R-3251, in cold deionized water.)

Transket ol ase Enzyme Sol ution (TK)

(I mmedi ately before use, prepare a solution containing
10 units/mM of Transketol ase, Sigma Prod. No. T-6133,
in cold deionized water.)

a- d ycerophosphat e Dehydrogenase/ Tri osephosphat e

| somerase Enzyne Sol ution (a-GDH TPI)

(I mmedi ately before use, prepare a solution containing
100 units/mM of a-d ycerophosphate Dehydrogenase-

Tri osephosphate | sonerase, Sigma prod. No. G 1881, in
cold deionized water. The 100 units/m is based on a-
GDH units.)

Phosphori boi sonerase Enzynme Sol ution (PRI)

(I mmedi ately before use, prepare a solution containing
50 units/m of Phosphori boi somerase, Signma Prod.

No. P-1780, in cold deionized water.)
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Enzymati ¢ Assay of RI BOKI NASE
(EC 2.7.1.15)

REAGENTS: (conti nued)
K.  Ri boki nase Enzynme Sol uti on (Ri boki nase)

(I mmedi ately before use, prepare a solution containing
0.3 - 0.5 unit/mM of Ribokinase in cold Reagent A.)

PROCEDURE:
Pipette (in mlliliters) the follow ng reagents into
sui tabl e cuvettes:
Test Bl ank
Reagent A (Buffer) 2.25 2.35
Reagent B (Ri bose) 0.10 0. 10
Reagent C (Cocarboxyl ase) 0. 05 0. 05
Reagent D ([3- NADH) 0. 15 0. 15
Reagent E (MyC ,) 0.10 0. 10
Reagent F (ATP) 0. 05 0. 05
Reagent G (Ru-5-P-3-Epim 0. 05 0. 05
Reagent H (TK) 0. 05 0. 05
Reagent | (a-GDH TPI) 0. 05 0. 05
Reagent J (PRI) 0. 05 0. 05

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

Reagent K (Ri boki nase) 0.10  ------
| medi ately m x by inversion and record the decrease in
Azqonm TOr approximately 15 m nutes. The maxi num |i near
rate usually occurs between 10 - 15 mnutes. Obtain the
r Assond M N using the maxinum|linear 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 = MIlinmolar extinction coefficient of R-NADH at
340nm

0.1 = Volume (in mlliliter) of enzyme used
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Enzymati ¢ Assay of RI BOKI NASE
(EC 2.7.1.15)

CALCULATI ONS:  (conti nued)

units/m enzyne

Units/mg protein =
nmg protein/m enzyne

UNI T DEFI NI TI ON:

One unit will convert 1.0 umole of pDribose to p-ribose

5- phosphate per mnute at pH 7.7 at 37°C in the presence
of ATP and magnesi um

FI NAL ASSAY CONCENTRATI ON:

In a 3.00 M reaction mx, the final concentrations are
196 mM gl ycylglycine, 3.3 MM p-ribose, 0.03 mM

cocar boxyl ase, 0.13 mM B-nicoti nam de adeni ne

di nucl eoti de, reduced form

10 mM magnesi um chl ori de, 3 mM adenosine 5'-triphosphat e,
0.5 unit ribul ose-5-phosphate-3-epinerase, 0.5 unit
transketol ase, 5 units a-glycerophosphate dehydrogenase,
approximately 50 units tri osephosphate isonerase,

2.5 units phosphori boi sonerase, and 0.03 - 0.05 unit

ri boki nase.

REFERENCE:

Agranoff, B.W and Brady, R O (1956) Journal of
Bi ol ogi cal Chem stry 219, 221-229

Racker, E. (1974) in Methods of Enzynmatic Anal ysis

(Bergnmeyer, H U ed) 2nd ed., Volune 111, 1342-1345,
Academ c Press, New York, NY
NOTES:

1. Phosphori boi sonerase Unit Definition: One unit wll
convert 1.0 pmole of p-ribose 5-phosphate to p-ribul ose

5- phosphate per mnute at pH 7.7 at 30°C.

2. D Ri bul ose-5-Phosphat e-3- Epi merase Unit Definition:
One unit will convert 1 umole of D-ribul ose 5-
phosphate to
D- Xyl ul ose 5-phosphate per mnute at pH 7.7 at 25°C in
a coupled systemw th ribose-5-phosphate, [3-NADH,
transket ol ase, a-glycerophosphate
dehydr ogenase/tri osephosphate i somerase and
cocar boxyl ase.
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NOTES:
3.

Enzymati ¢ Assay of RI BOKI NASE
(EC 2.7.1.15)

(conti nued)

Transketol ase Unit Definition: One unit will produce
1 pnol e of gl yceral dehyde 3-phosphate from xyl ul ose
5- phosphate per mnute at pH 7.7 at 25°C in the
presence of ribose 5-phosphate, cocarboxyl ase, and
magnesi umin a coupled systemw th triosephosphate

I somer ase and

a- gl ycer ophosphat e dehydr ogenase.

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

and 25°C.

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

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

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.

Revi sed:
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