Enzymati c Assay of R-NAD SYNTHETASE
(EC 6.3.5.1)

PRI NCI PLE:
R- NAD Synt het ase’
ATP + deam do- NAD" + NH; » > AMP + NAD" + ppi
|Vg +, K+

Abbr evi ati ons used:

ATP = Adenosine 5 -Tri phosphate

Deani do- NAD" = Nicotinic Acid Adeni ne Di nucl eoti de

AMP = Adenosi ne 5' - Monophosphate

- NAD = [3- Ni coti nam de Adeni ne Di nucl eoti de, Oxidi zed Form
ppi = I norganic Pyrophosphate

CONDI TIONS: T = 37°C, pH = 8.5, Asswmm Light path =1 cm
METHOD: Spectrophotonetric Stop Rate Determ nation
REAGENTS:

A. 120 mM Tris HCl Buffer, pH 8.5 at 37°C
(Prepare 100 m in deionized water using Trizma Base,
Sigma Prod. No. T-1503. Adjust to pH 8.5 at 37°C with
1 MHC.)

B. 30 mMNicotinic Acid Adeni ne Di nucl eotide Sol ution
(deam do- NAD")
(Prepare 1 nml in deionized water using N cotinic Acid
Adeni ne Di nucl eotide, Sigma Prod. No. N-4256.)

C. 60 mM Adenosine 5'-Triphosphate Sol ution (ATP)
(Prepare 1 ml in deionized water using Adenosi ne
5'-Tri phosphate, Disodium Salt, Sigma Prod. No. A-
2383.)

D. 30 nM Ammoni um Sul fate Sol ution ((NH,) 2SO,)
(Prepare 1 nml in deionized water using Ammoni um
Sul fate, Signma Prod. No. A-5132.)

E. 1% (w/ v) Bovine Serum Al bum n Sol uti on (BSA)
(Prepare 1 ml in deionized water using Al buni n,
Bovi ne, Sigma Prod. No. A-7906.)
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Enzymati c Assay of R-NAD SYNTHETASE
(EC 6.3.5.1)

REAGENTS: (conti nued)

F. 240 nmM Magnesi um Chl oride Sol ution (MC ;)
(Prepare 10 m in deionized water using Magnesi um
Chl ori de, Anhydrous, Sigma Prod. No. M 8266.)

G 120 mM Pot assi um Chl oride Sol ution (KC)
(Prepare 10 mM in deionized water using Potassium
Chloride, Sigma Prod. No. P-4504.)

H. Al cohol Dehydrogenase Enzynme Sol ution ( ADH)
(I medi ately before use, prepare a solution
cont ai ni ng 200 units/m of Al cohol Dehydrogenase,
Sigma Prod. No. A-3263, in cold deionized water?)

. 95% (v/v) Ethanol (EtOH)
(Prepare 1 m in deionized water using 200 Proof Ethyl
Al cohol, avail able from Quantum Chem cal Conpany.)

J. RB-NAD Synt hetase Enzynme Sol ution ([3- NAD Synt h)
(I mmedi ately before use, prepare a solution containing
0.15 - 1.0 unit/mM of [-NAD Synthetase in cold
dei oni zed water.)

PROCEDURE
Pipette (in mlliliters) the follow ng reagents into
sui tabl e cuvettes:
Test Bl ank
Reagent A (Buffer) 1.55 1.55
Reagent B (deani do- NAD) 0. 10 0. 10
Reagent C (ATP) 0.10 0. 10
Reagent D (( NH;) .SOy) 0.10 0. 10
Reagent E (BSA) 0.10 0. 10
Reagent F (MyCl ,) 0. 25 0. 25
Reagent G (KCl) 0.50 0.50
Reagent H ( ADH) 0. 20 0. 20
Reagent J (R3- NAD Synt h) 0. 05
0. 05
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Enzymati c Assay of R-NAD SYNTHETASE
(EC 6.3.5.1)

PROCEDURE: (conti nued)
M x by inversion and equilibrate to 37°C. Mnitor the

Azsonm Until constant, using a suitably thernostatted
spectrophotoneter. Then add:

_Test ~  _Blank
Reagent | (EtOH) 0.05  ------
Dei oni zed Water  ------ 0. 05
I medi ately m x by swirling and i ncubate at 37°C for
exactly
2 mnutes. Immediately transfer to a boiling water bath

for one mnute. Renobve the Test and Bl ank and pl ace on
ice until cooled. Filter to clarify using a 0.2 um
filter. Record the Agsqmm USing a suitable
spectrophotonmeter for both the Test and Bl ank.

CALCULATI ONS:
(" Asgond M n Test - ¥ Agsonnd M n Bl ank) (3) (df)

Units/m enzyme =
(2)(6.22)(0.05)

3 = Total volunme (in milliliters) of assay

df = Dilution factor

2 =Time (in mnutes) of assay as per the Unit Definition
6.22 = MIlinolar extinction coefficient of [-NADH at 340
nm

0.05 = Volunme (in mlliliter) of enzyme use

units/m enzynme

Units/ng solid =
nmg solid/m enzyme

units/m enzynme

Units/mg protein =_
nmg protein/m enzyne

UNI T DEFI NI Tl ON:

One unit will form 1.0 pnole of RB-NAD fromnicotinic acid
adeni ne di nucl eotide per mnute at pH 8.5 at 37°C.
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Enzymati c Assay of R-NAD SYNTHETASE
(EC 6.3.5.1)

FI NAL ASSAY CONCENTRATI ON:

In a 3.00 M reaction mx, the final concentrations are

62 MM Tris, 1 mMnicotinic acid adeni ne dinucl eotide, 2 nM
adenosine 5" -triphosphate, 1 nM amonium sul fate, 0.03%
(w'v) bovine serum al bumi n, 20 mM nagnesi um chl ori de, 20
MM pot assium chl oride, 1.6% (v/v) ethanol, 40 units

al cohol dehydrogenase, and 0.0075 - 0.05 unit [-NAD
synt het ase.

REFERENCE:

Yu, C.K. and Dietrich, L.S. (1972) Journal of Biol ogical
Chem stry 247, 4794-4802

NOTES:

1. dutamne can also act as a substrate.

2. The al cohol dehydrogenase used as a coupling enzyne
must be suitable for the recycling assay of [-NAD and
- NADH. (It nust contain |less than 0.005 nole of R-
NAD and [3- NADH per nol e of ADH.)

3. This assay is based on the cited reference.

4. Al cohol Dehydrogenase Unit Definition: One unit wll
convert 1.0 unol e of ethanol to acetal dehyde per
m nute at pH 8.8 at 25°C

5. MWhere 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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