Enzymatic Assay of b RI BULOSE 1, 5- DI PHOSPHATE CARBOXYLASE
(EC 4.1.1.39)

PRI NCI PLE:
RUBI SCO
RuDP + CO, —> 2 nol es of 3-phosphogl ycerate

'Vg+2
3- Phosphogl ycerate + ATP ®*> @ ycerate 1, 3-Di phosphate + ADP
G ycerate 1, 3-Di phosphate + [3- NADH —GRH s g ycer al dehyde 3-Phosphate + NAD + Pi
d ycer al dehyde 3- Phosphate —©—> DHAP
DHAP + R- NADH =%> a.d ycerophosphate + R- NAD
Abbr evi ati ons used:

RUDP = p-Ri bul ose 1, 5-Di phosphat e
RUBI SCO = p- Ri bul ose 1, 5-Di phosphat e Carboxyl ase

ATP = Adenosine 5 -Tri phosphate
PGK = 3- Phosphogl yceri ¢ Phosphoki nase
ADP = Adenosine 5' -Di phosphat e

3- NADH = R-Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form
GAPDH = G yceral dehyde 3-Phosphate Dehydrogenase

P, = I norgani ¢ Phosphate

TPl = Tri osephosphate |sonerase

DHAP = Di hydr oxyacet one Phosphate

3- NAD 3- Ni coti nam de Adeni ne Di nucl eoti de, Oxidized Form
a- GDH a- G ycerophosphat e Dehydr ogenase

CONDI TI ONS: T = 25°C, pH = 7.8, Asswmm Light path = 1 cm
METHOD: Continuous Spectrophotonetric Rate Determ nation
REAGENTS:

AL 1 MTris HCl Buffer, pH 7.8 at 25°C
(Prepare 25 ml in deionized water using Trizma Base,

Sigma Prod. No. T-1503. Adjust to pH 7.8 at 25°C with
10 M HCl .)

B. 100 mM Magnesi um Chl oride Sol ution (MCl ,)

(Prepare 5 nl in deionized water using Magnesi um
Chl ori de, Hexahydrate, Sigma Prod. No. M 0250.)
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Enzymati c Assay of p-RI BULOSE 1, 5- DI PHOSPHATE CARBOXYLASE

(EC 4.1.1.39)

REAGENTS: (conti nued)

C.

Revi sed:

2 M Pot assi um Bi carbonate Sol uti on ( KHCG;)
(Prepare 5 m in deionized water using Potassium
Bi carbonate, Sigma Prod. No. P-9144.)

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

(Prepare 5 mM in Reagent A using B-Nicotinam de
Adeni ne Di nucl eoti de, Reduced Form Di sodium Salt,
Sigma Prod. No. N-8129 or dissolve the contents of one
1 ng vial of R-Nicotinam de Dinucl eotide, Reduced
Form Disodium Salt, Sigma Prod. No. 340-101 in the
appropri ate volunme of Reagent A.)

100 nmM Adenosine 5'-Tri phosphate Sol ution (ATP)
(Prepare 5 m in deionized water using Adenosine
5'-Tri phosphate, Disodium Salt, Sigma Prod. No. A-
5394.)

100 mM Q@ ut at hi one, Reduced Form Sol uti on ( GSH)
(Prepare 5 m in deionized water using G utathione,
Reduced Form Free Acid, Sigma Prod. No. G 4251.)

25 mM p- Ri bul ose 1, 5-Di phosphate Sol uti on (RuDP)
(Prepare 2 nml in deionized water using D Ribul ose
1, 5-Di phosphate, Sodium Salt, Hydrate, Sigma Prod.
No. R-0878.)

a- d ycerophosphat e Dehydr ogenase- Tri osephosphat e

| sonmerase Enzyne Suspension (a-GDH TPI)

(I medi ately before use prepare a solution containing
50 units/mM of a-d ycerophosphate Dehydrogenase-

Tri osephosphate | sonerase, Sigma Prod. No. G 1881, in
col d dei oni zed water.)

d ycer al dehyde- 3- Phosphat e Dehydr ogenase/ 3-

Phosphogl yceri ¢ Phosphoki nase Enzyne Sol ution

( GAPDH/ 3- PGK)

(I medi ately before use prepare a solution containing
50 units/mM of dyceral dehyde- 3- Phosphat e

Dehydr ogenase/ 3- Phosphogl yceri ¢ Phosphoki nase, Signma
Prod. No. G 8505, in cold deionized water.)

D- Ri bul ose 1, 5-Di phosphat e Carboxyl ase ( RUBI SCO)

(I mmedi ately before use, prepare a solution containing
0.07 - 0.15 unit/m of b Ribulose 1,5-Di phosphate

Car boxyl ase in cold Reagent A.)
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Enzymatic Assay of b Rl BULOSE 1, 5- DI PHOSPHATE CARBOXYLASE
(EC 4.1.1.39)

PROCEDURE:

Prepare a reaction cocktail by pipetting (in mlliliters)
the follow ng reagents into a suitable container:

Reagent A (Buffer) 4. 40
Reagent B (wgCl ) 1.50
Reagent C ( KHCG;) 1.00
Reagent D ( 3- NADH) 2.40
Reagent E (ATP) 1.50
Reagent F ( GSH) 1.50
Reagent G ( RuDP) 0. 60

Mx by swirling. Adjust to pH 7.8 at 25°C, if necessary,
with either 0.1 M NaOH or 0.1 M HCl .

Pipette (in mlliliters) the follow ng reagents into
sui tabl e cuvettes:
_Test _Bl ank
Reacti on Cockt ai | 1.29 1.29
Reagent H (a- GDH/ TPI) 0.10 0.10
Reagent | ( GAPDH 3- PGK) 0.10
0.10
Dei oni zed Wat er 1.41 1.41

M x by inversion and equilibrate to 25°C. Mnitor the
Azsonm Until constant, using a suitably thernostatted
spectrophotoneter. Then add:

Reagent J (RUBI SCO) 0.10 = ------
Reagent A (Buffer)  ------ 0.10

| medi ately m x by inversion and record the decrease in
Azsonm TOr approximately 5 mnutes. Obtain the r Agpnd M nute
using the maximum |l inear rate for both the Test and Bl ank.
CALCULATI ONS:
( r Assoned M n Test - r Asgoned M n Bl ank) (3) (df)

(4) (6.22) (0. 1)

Units/m enzyme =

3 = Total volume (in mlliliters) of assay

df = Dilution factor

4 = 4 punol es of R-NADH are oxidi zed for each pnol e of
D- Ri bul ose 1, 5-di phosphate utilized
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6.22 = MIlinplar extinction coefficient for R-NADH at 340
nm
0.1 = Volunme (in mlliliter) of enzyme used
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Enzymatic Assay of b Rl BULOSE 1, 5- DI PHOSPHATE CARBOXYLASE
(EC 4.1.1.39)

CALCULATI ONS:  (conti nued)

units/m enzyne

Units/mg solid =
nmg solid/m enzyne

units/m enzyne

Units/mg protein =
nmg protein/m enzyne

UNI T DEFI NI TI ON:

One unit will convert 1.0 pnole of p-RuDP and CO;, to
2.0 pnol es of p 3-phosphogl ycerate per mnute at pH 7.8 at

25°C.
FI NAL ASSAY CONCENTRATI ONS:

In a 3.00 M reaction mx, the final concentrations are
259 mM Tris, 5 mM magnesium chloride, 67 mM potassium

bi carbonate, 0.2 nM B-ni coti nam de adeni ne di nucl eoti de,
reduced form 5 mM adenosine 5 -triphosphate, 5 mM

gl ut at hi one, reduced form 0.5 mM p-ri bul ose

1, 5-di phosphate, 5 units a-glycerophosphate dehydrogenase-
tri osephosphate i sonmerase, 5 units glyceral dehyde- 3-
phosphat e dehydr ogenase/ 3- phosphogl yceri ¢ phosphoki nase,
and 0.007 - 0.015 unit pribulose 1,5-di phosphate

car boxyl ase.

REFERENCES.:
Racker, E. (1962) Methods in Enzynol ogy V, 266-270

Racker, E. (1957) Archives of Biochem stry and Bi ophysics
69, 300-310

NOTES:

1. 3-Phosphogl yceric Phosphoki nase Unit Definition: One
unit will convert 1.0 pnole of 3-phosphoglycerate to

1, 3-di phosphogl ycerate per mnute at pH 7.5 at 25°C.

2. Gyceral dehyde- 3- Phosphat e Dehydr ogenase Unit
Definition: One unit will reduce 1.0 pnole of 3-
phosphogl ycerate to b gl yceral dehyde 3-phosphate per
mnute in a coupled systemw th 3-phosphogl yceric
phosphoki nase at pH 7.6

at 25°C.
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Enzymati c Assay of p-RI BULOSE 1, 5- DI PHOSPHATE CARBOXYLASE

NOTES:
3.

(EC 4.1.1.39)
(conti nued)

Tri osephosphate | sonerase Unit Definition: One unit

wi Il convert 1.0 punole of p-glyceral dehyde- 3-phosphate
to di hydroxyacet one phosphate per m nute at pH 7.6 and
25°C.

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
at 25°C.

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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