Enzymati c Assay of RIBONUCLEI C ACI D POLYMERASE!
(EC 2.7.7.6)

PRI NCI PLE:
DNA + NTp Bafoluerases pBNA + RNA + PP
PP, + UDPG “PGPvrephosphorylases TP + @G ucose 1- Phosphate
G ucose 1- Phosphat e Bhesehadlucomtases, G ycose 6- Phosphat e
G ucose 6-Phosphate + R- NADP &2EX> 6. PG + R- NADPH

Abbr evi ati ons used:
= Deoxyri bonucleic Acid

NTP = Nucl eotide Triphosphate

= Ri bonucleic Acid

PP, = I norgani ¢ Pyrophosphate

UDPG = Uri di ne 5" -Di phosphogl ucose

UTP = Uridine 5 -Triphosphate

3- NADP = - Ni coti nam de Adeni ne Di nucl eoti de Phosphat e,
Oxi di zed Form

G 6- PDH = d ucose- 6- Phosphat e Dehydr ogenase

6- PG = 6- Phospho- D- G uconat e

3- NADPH = - Ni coti nam de Adeni ne Di nucl eoti de Phosphate,

Reduced Form

CONDITIONS: T = 37°C, pH = 7.9, Asswmm Light path =1 cm
METHOD: Conti nuous Spectrophotonetric Rate Determ nation
REAGENTS:

A, 190 mM Tris Buffer with 75 mM Magnesi um Chl ori de, 450
mM Pot assi um Chloride and 4 mMM Dithiothreitol, pH 7.9
at 37°C
(Prepare 100 m in deionized water using Trizma Base,
Sigma Prod. No. T-1503, Magnesi um Chl ori de,

Hexahydr at e,

Sigma Prod. No. M 0250, Potassium Chloride, Sigm
Prod. No. P-3911, and p.-Dithiothreitol, Sigma
Prod. No. D-0632. Adjust to pH 7.9 at 37°C with
1 MHC.)
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Enzymati c Assay of RIBONUCLEI C ACI D POLYMERASE!
(EC 2.7.7.6)

REAGENTS: (conti nued)

B

Revi sed:

1 MTris Base Sol ution
(Prepare 50 m in deionized water using Trizm Base,
Sigma Prod. No. T-1503.)

10 mM Nucl eotide 5'-Tri phosphate Sol ution (NTP)
(Prepare the Nucleotide 5 -Triphosphate Sol uti on by
conmbi ni ng equal volunmes of the follow ng conponents:

1. 40 mM Cytidine 5 -Triphosphate Sol ution (CTP)
(Prepare 10 m in deionized water using
Cytidine 5 -Triphosphate, Sodium Salt,

Sigma Prod. No. C-1381.)

2. 40 mM Guanosine 5 -Triphosphate Sol ution (GTP)
(Prepare 10 m in deionized water using
Guanosi ne 5 -Tri phosphate, Lithium Salt,

Sigma Prod. No. G 6006.)

3. 40 mM Adenosine 5 -Triphosphate Sol ution (ATP)
(Prepare 10 m in deionized water using
Adenosi ne 5'-Tri phosphate, Di sodium Salt,
Sigma Prod. No. A-5394.)

4. 40 mM Uridine 5 -Triphosphate Sol ution (UTP)
(Prepare 10 m in deionized water using
Uridine 5 -Triphosphate, Sodium Salt,

Sigma Prod. No. U-6625.)

Adjust to pH 7.9 with a small vol une of Reagent B.
PREPARE FRESH.)

10 MM Tris Buffer with 0.1 nM

Et hyl enedi am netetraacetic Acid, pH 7.9 at 25°C (DNA
Buf f er)

(Prepare 100 m in deionized water using Trizm Base,
Sigma Prod. No. T-1503 and Et hyl enedi am netetraacetic
Acid, Tetrasodium Salt, Hydrate, Sigma Stock No.
EDASS. Adjust to pH 7.9 at 25°Cwith 1 MHC .)

0. 05% (W v) Deoxyribonucleic Acid with 0.5% (wW v)
Bovi ne Serum Al bumi n Sol uti on ( DNA/ BSA) 2

(Prepare 50 m in Reagent D using Deoxyribonucleic
Acid (DNA), Sigma Prod. No. D- 1501, and Al bum n,
Bovi ne, Essentially Fatty Acid Free, Sigma Prod. No.
A-6003.)
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Enzymati c Assay of RIBONUCLEI C ACI D POLYMERASE!
(EC 2.7.7.6)

REAGENTS: (conti nued)

F. 90 mM Uridine 5 -Di phosphogl ucose with 2 mM d ucose
1, 6- Di phosphat e Sol uti on® (UDPGE Gl, 6DP)
(Prepare 3 n in deionized water usi ng Uridine
- Di phosphogl ucose, Di sodium Salt, Sigma
Prod. No. U-4625, and a-D-d ucose 1, 6-Di phosphat e,
Cycl ohexyl ammoni um Salt, Hydrate, Sigma
Prod. No. G 7137.)

G 10 mM B-Ni coti nam de Adeni ne Di nucl eoti de Phosphate
Sol uti on (13- NADP)
(Di ssolve the contents of one 10 ng vial of
3- Ni coti nam de Adeni ne Di nucl eoti de Phosphate, Sodi um
Salt, Sigma Stock No. 240-310 in the appropriate
vol ume of deionized water or prepare 2 m in deionized
wat er using R-Ni cotinam de Adeni ne Di nucl eoti de
Phosphate, Sodium Salt, Sigma Prod. No. N-0505.
PREPARE FRESH.)

H. 20 nM Sodi um Phosphate Sol ution, pH 7.5 at 25°C.
(Prepare 100 m in deionized water using Sodium
Phosphat e, Monobasic, Anhydrous, Sigma Prod. No. S-
0751. Adjust to pH 7.5 at 25°C with 1 M NaCH.)

. 50%(v/v) dycerol Solution
(Prepare 200 M in Reagent H using dycerol, Sigma
Prod. No. G 9012.)

J. Phosphogl uconut ase/ Gl ucose- 6- Phosphat e Dehydr ogenase*
Sol uti on ( PGV G 6- PDH)
(Prepare a solution containing 500 units/m of
Phosphogl uconmut ase, Sigma Prod. No. P-3397, and
500 units/m of G ucose-6-Phosphate Dehydrogenase
Sigma Prod. No. G 7877 in Reagent |.)”®

K. Uridine-5"-Di phosphogl ucose Pyrophosphoryl ase
Sol uti on ( UDPG- PP)
(Prepare a solution containing 100 units/m of
Uri di ne-5'-Di phosphogl ucose Pyrophosphoryl ase, Signma
Prod. No. U-8501, in cold Reagent 1.)

L. 100 mM Manganese Chl oride Sol ution (WnCl ,)
(Prepare 10 ml in deionized water using Manganese
Chl ori de, Tetrahydrate, Sigma Prod. No. M 3634.)

M  Ri bonucleic Acid Pol ymerase Enzyne Sol ution
(I medi ately before use, prepare a solution containing
900 units/m of Ribonucleic Acid Polynmerase in cold
Reagent A.)
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Enzymati c Assay of RIBONUCLEI C ACI D POLYMERASE!

(EC 2.7.7.6)
PROCEDURE: (conti nued)
Pipette (in mlliliters) the follow ng reagents into
suitable 1 m cuvettes:
Test
Bl ank
Reagent A (Buffer) 0. 30 0. 30
Reagent C (NTP) 0. 05 0. 05
Reagent D (DNA Buffer) —  ------ 0. 40
Reagent E ( DNA/ BSA) 0.40 - -----
Reagent F (UDPG Gl1, 6DP) 0. 05
0. 05
Reagent G (13- NADP) 0. 05 0. 05
Reagent J (PGM G 6- PDH) 0.01
0.01
Reagent K ( UDPG- PP) 0.01 0.01
Reagent L (MC ) 0.01 0.01

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

Reagent M (Enzyne Sol ution) 0.10 0.10

| medi ately m x by inversion and record the increase in
Azsonm fOr approximtely 15 mnutes. Obtain the

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

CALCULATI ONS:

Units/m enzyme =

DA

(r Assoned M n Test - ¥ Aggone/ M n Bl ank) (10) (0. 98) (df)

(0.00622) (0.1)

10 = Unit definition specifies 10 m nute reaction

0.98 = Total volume (in mlliliters) of assay

df = Dilution factor

0.00622 = Mcronolar extinction coefficient of [3-NADPH
at 340 nm

0.1 = Volunme (in mlliliters) of enzynme used

units/m enzynme
Units/ng solid =

nmg solid/m enzyme

units/ ng enzynme

Units/ng protein =
ng protein/m enzyne
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Enzymati c Assay of RIBONUCLEI C ACI D POLYMERASE!

(EC 2.7.7.6)
UNI' T DEFI NI TI ON:
One unit will release 1.0 nanomole (10°° nole) of PP, in
10 mnutes at pH 7.9 at 37°C using calf thynus DNA as

tenpl ate. ?
FI NAL ASSAY CONCENTRATI ONS:

In a 0.98 m reaction mx, the final concentrations are
82 mM Tris® 31 mM magnesium chloride, 184 mM potassi um
chloride, 2 mMpL-dithiothreitol, 0.5 mM adenosi ne
5'-triphosphate, 0.5 mM cytidine 5 -triphosphat e,

0.5 mM guanosine 5'-triphosphate, 0.5 mM uri di ne
5'-triphosphate, 0.04 nmM et hyl enedi am net etraacetic
acid, 0.2% (w v) bovine serum al bum n, 0.02% (W v)
deoxyri bonucleic acid, 5 mMuridine 5 -di phosphogl ucose,
0.1 mM gl ucose 1, 6-di phosphate, 0.5 mM B-ni coti nam de
adeni ne di nucl eoti de phosphate, 5 units

phosphogl uconut ase,

5 units glucose-6-phosphate dehydrogenase, 1 unit uridine-
5' - di phosphogl ucose pyrophosphoryl ase, 1 mM nanganese
chloride, 90 units ribonucleic acid polynerase, 1% (v/v)
glycerol, and 0.4 mM sodi um phosphate.

REFERENCES:

Johnson, J.C., Shanoff, M, Bass, S.T., Boezi, J.A and
Hansen, R G (1968) Anal. Biochem 26, 137-145

Joshi, J.G (1982) Methods in Enzynol ogy 89, Part D, 599-
605

NOTES:

1. This procedure is not to be used to assay the activity
of Ri bonucleic Acid Polynerase, Sigma Prod. No. R-
5376.

2. For the assay of RNA Polynerase from wheat germ Sigma
Prod. No. R-1635, place the DNA solution in a boiling
wat er bath for 10 m nutes to denature the DNA. Renobve
fromthe water bath and quickly cool in an ice/water
bath to bel ow 20°C to obtain single stranded DNA. Do
not heat the DNA solution used for assaying the E.
coli enzyme. Add the albumn to the solution after
the DNA has been heat denatured.

3. G ucose-1, 6-Di phosphate is added to ensure that the
gl ucose 1-phosphate conti nues to glucose 6-phosphate.
It is required in order for the phosphogluconutase to
be optimally active.
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Enzymati c Assay of RIBONUCLEI C ACI D POLYMERASE!
(EC 2.7.7.6)

NOTES: (continued)

4. d ucose-6-phosphate dehydrogenase is inhibited by
ammoni um sul f at e.

5. The two enzynes |listed are amoni um sul fate
suspensi ons.
Add 1000 units of phosphogl uconmutase (Sigma Prod.
No. P-3397) and gl ucose- 6-phosphat e dehydrogenase
(Sigma Prod. No. G 7877)to a centrifuge tube.
Centrifuge and renove nost of the supernatant.
Di ssolve the pellet in
2 m of Reagent H (dycerol Solution) and store at
O - 5°C. The solution is stable for 1 week. This wll
give a solution containing 500 units/m . Sulfate free
enzymes of equal specifications can be used w thout
centrifugation; dissolve themin 10 mM sodi um
phosphate, pH 7.5 at 25°C, containing 50% gl ycerol

6. This concentration does not include the concentration
of Trizma Base used to adjust the pH of the NTP
sol uti on (Reagent C).

7. Phosphogl ucomutase Unit Definition: One unit wll
convert 1.0 pumol e of a-p glucose 6-phosphate per
mnute at pH 7.4 at 30°C

8. (@G ucose-6-Phosphat e Dehydrogenase Unit Definition:
One unit will oxidize 1.0 unole of pglucose 6-
phosphate to
6- phospho-p-gl uconate per mnute in the presence of

NADP at pH 7.4 at 25°C.

9. Uridine-5"-Di phosphogl ucose Pyrophosphoryl ase Uni't
Definition: One unit will cause the formation of
1.0 pnol e of glucose 1-phosphate from uridine-5'-
di phosphogl ucose and i norgani c pyrophosphate per

mnute at pH 7.6 at 25°C
10. This assay is based on the cited references.

11. 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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