/\ Nagase Diagnostics

(Diagnostic Reagent Grade) T-67

NAD SYNTHETASE [NADS I ]

from Geobacillus stearothermophilus
(Deamido-NAD" : ammonia ligase (AMP-forming), EC 6.3.1.5)
(NAD synthase)

Deamido-NAD* + ATP + NHs — NAD" + AMP + PPi

Preparation and Specification

Appearance : White amorphous powder, lyophilized
Specific activity : More than 1.00 U/mg solid

Properties
Substrate specificity : See Table 1
Molecular weight : 50 kDa (gel filtration)

25 kDa (SDS-PAGE)
Michaelis constants  : Deamido-NAD 24 X 10°M

ATP 43 x 10°M

NH; 2.16 x 103M
Isoelectric point :pHb52 £ 02
Optimum pH :9.0-105 Figure 1
pH stability :6.0-9.0 (37C, 15 min) Figure 2
Optimum temperature : 70C (Tris-HCI buffer) Figure 3
Thermal stability : Stable at 60C and below (pH 7.5, 10 min) Figure 4
Effect of metal ions : See Table 2

Effect of detergents : See Table 3

Applications for diagnostic Test

This enzyme is useful for enzymatic determination of ATP, ammonia, urea
or creatinine when coupled with creatinine deiminase.

This enzyme is suitable for enzymatic cycling method when coupled with
dehydrogenase and diaphorase (T-06) .

Please refer to an information 3 a ~hydroxysteroid dehydrogenase (T-58).

UR
Urea + H:O —— 2 NH; + CO2
. NADS I .
Deamido-NAD + ATP + NH: —= NAD + AMP + PPi
Cholic acid 3-Oxocholic acid
3a-HSD 1I
NAD" ~ NADH +H'
DI
Formazane dye NTB

UR: Urease



Table 1. Substrate specificity

Substrate (1mM)

Relative activity (%)

NH4CI
L-aminoacids

(Leu, Arg, Lys, lleu,
Tyr, Ala, Glu, GIn, Asn,
Gly, Ser)

Azaserine

Urea

Uric acid
Creatinine
Creatine

Tris

Good's buffers

100
0

[eNeoNoNoNoNoNe]

Table 2. Effect of metal ions

on NADS 1I activity

Metal ion (1mM)

Relative activity (%)

None
NiCl 2
BaCl»
SnCl,
AICl 5
CdSO 4
MnCl »
CuCl»
ZnCl»
CoCl»
MgC|2
CaCl»
HgCl »

100
1.1
106.0
99.8
95.6
2.4
18.2
3.6
58
94.2
102.0
103.0
0.3

Fig.1 pH Optimum

Fig.2 pH Stability

Table 3 Effect of detergents on NADS 1I activity

Detergent (0.1%)

Relative activity (%)

None
Adekatol SO-120
S0-145
Brig 35
Cation DT-205
FB
Cetylpyridinium
chloride
Sodium dodecy!
sulfate
Tween 80
Cholic acid
Cetyltrimethyl
ammonium chloride
Span 85
Sodium laurylbenzene
sulfonate

100
108.2
106.9
107.5
10.5
11.8

1.6
2.3
102.3
105.6

4.2
104.6

6.5

Fig.3 Optimum temperature

Fig.4 Thermal Stability
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Assay

M Principle

The assay is based on the increase in absorbance
at 340 nm as the formation of NADH proceeds in the
following reactions:

NADS IT
Deamido-NAD + NH; + ATP ——

Mg2+
NAD" + AMP + PPi

3a-HSD I
NAD" + Cholic acid ——=

3-Oxo-cholic acid + NADH
NAD: Nicotineamido adenine dinucleotide
ATP: Adenosine triphosphate

M Unit definition

One unit is defined as the amount of enzyme which
converts 1 umole of deamido-NAD to NAD" per minute
at 37C under the conditions specified in the assay
procedure.

B Reagents

1. Reaction mixture

1 M Diethanolamine-HCI buffer pH 95 0.20 ml
20 mM Deamido-NAD solution 0.20 ml
0.2 M ATP solution pH 7.0 0.15 ml
0.1 M MgCl; solution 0.30 ml
0.1 M NH,4CI solution 0.30 ml
200 U/ml 3 a -HSD 1II solution 0.20 ml
50 mM Sodium cholate solution 040 ml
Distilled water 0.25 ml

2. Reaction stopper
0.3 M EDTA solution pH 9.5
EDTA: Ethylenediamine tetraacetic acid
3. Enzyme dilution buffer
20 mM Bicine-NaOH buffer pH 85
4. Reagents
Diethanolamine:
FUJIFILM Wako Pure Chemical Corporation
Special grade #093-03115
Deamido-NAD: Oriental Yeast Co., Ltd.
ATP: Kyowa Hakko Co., Ltd.
3 a-HSD 1II: Nagase Diagnostics Co., Ltd. #T-58

...................................................................

NADS II

I. ¥R
L BUS IR AR
1.0 M DEA (Diethanolamine)-HCI #% i
pHY95 0.20 ml

EHEAIE% (Japanese)

20 mM 77 3 F-NAD (NaNAD) % ¥ 020 ml
02 M ATP i pH7.0 ? 0.15 ml
0.1 M MgCl, ¥ 0.30 ml
0.1 M NH,CI & 0.30 ml
200 U/ml 3 a -HSD I i ¥ 0.20 ml
50 mM I — VEEF N v AT 040 ml

Sodium cholate: Tokyo Kasei Kogyo Co., Ltd.
Special grade #C 0325
EDTA (2Na-2H,0): KISHIDA CHEMICAL Co., Ltd.
#060-29133
Bicine: Dojindo Laboratories #347-03282

H Enzyme solution

Accurately weigh about 20 mg of the sample and add
enzyme dilution buffer to make a total of 20 ml. Dilute it
with enzyme dilution buffer to adjust the concentration to
within 0.3-0.7 U/ml.

M Procedure

1. Pipette accurately 2.0 ml of reaction mixture into a
small test tube and preincubate at 37C.

2. After 5 min, add exactly 50 ul of enzyme solution and
mix to start the reaction at 37C.
% In the case of a test blank, add 50 ul of enzyme

dilution buffer in place of enzyme solution.

3. At 5 min after starting the reaction, add 1.0 ml of the
reaction stopper to stop the reaction.

4. Measure the absorbance at 340 nm.

Absorbance sample : As
blank : Ab
0.130Abs = AA = (As—Ab) = 0.390 Abs

M Calculation

AN A/S 3.05 1

X — X —

Activity (U/mg of powder) = ———
6.3 0.05 X

6.3 : millimolar extinction coefficient of NADH at 340 nm
(cm®/ umole)
5 :reaction time (min)
3.05 : final volume (ml)
0.05 : volume of enzyme solution (ml)
X : concentration of the sample in enzyme solution

(mg/ml)
Storage
Storage at—20T in the presence of a desiccant is
recommended.
FH LK 0.25 ml

1): 20mM 77 3 F NAD i
77 3 FNAD 133 mg (RiE#E) % 58K 10
ml THERT 5,

2): 02M ATP i pH7.0
ATP1.21g # K%k 8ml (2% L 72, 4N
NaOH C pH7.0 IZF#E L, KKk CTLe% % 10ml
L35,

3): 200U/ml 3 a -HSD 1TI ¥
3a-HSD I 2000U % fH#7K 10ml THEMAS %,



2. RS & Ik
0.3 M EDTA i pH9.5
3. PSR VA AT FRUR
20 mM Bicine-NaOH #% % pH8.5
4. i
DEA (Vx2% /=) 73):
BT AV ARDEMIER  FER #093-03115
77 3 FNAD: 4 ) = > & VRS
ATP (757 ¥ v -=Y YEE-2Na-3HO):
T 1 SE A
3a-HSD Il : 75 AT 7 ) AT 4 v 7 A #T-58
I—)VEES ) L
WAL ER efe #C 0325
EDTA (5L ¥ ¥ 7 3 Y IUFEEE-2Na- 2HO ):
¥ ¥ 7 fbFH #060-29133
Bicine (¥ ¥ ¥ ):[AZ b8 #347-03282
I. BREM®
Wi 20mg # WEEICE Y . MREMATRAE T’
R C4a% 20ml &3 5,
O % R ERATIIM T 0.3-0.70/ml 31 & 7%
% X ITHEERNT 5.
. BIE#HRIEE
1. ANRABRE 1 OSSR R A 2.0ml % IEREIZ 500 L.
J7CTPMMES %o

2. 5 th ., BERBURNE 50 w1 & IEREISIN 2 CIRFN
L. 37CCRILEHIHT %o
MEMIIEER RN O D D ICEER B A BT 50

ul Mz 50
5 kg, BOBE IR 1.0ml 02 CTRAT L. K6
AEIET 5,
4. 340nm (2 BT HWCEEZMET %,
Ko BN WOEEZLO AT As. BRIEIE Ab
L9 5,
0.130Abs = AA = (As—Ab) = 0390 Abs
V. BtH

AA/D 3.05 1
X — X —
6.3 0.05 X

&% (U/mg) =

6.3: NADH ® 340nm (2 BT 5 3 ) BN F et
(em?/ pmole)
5 SUSHKERH (min)
3.05 : FUSHHE (ml)
005 : FUSIZfit L 7B alehE = (ml)
X EERRERE T OBEE (mg/ml)



	T－67

