(Diagnostic Reagent Grade) ASAHI KASEI ENZYMES | T-136

Glutamine Synthetase (GS 1)

Origin: Bacillus sp.
(L-Glutamate: ammonia Ligase (ADP-forming), EC 6.3.1.2)

ATP + L-glutamate + NHs — ADP + Orthophosphate + L-glutamine

Preparation and Specification

Appearance : White to pale brownish lyophilized powder
Specific activity : More than 15U/mg
Contaminants : NADH oxidase Less than 0.05% (U/U)
Properties
Michaelis constant : NH,C1 0.05 mM
Glutamine acid Na. 10.9 mM
Isoelectric point : pH 4.85
Molecular weight : 500KDa (TSK G3000SWy, )
53KDa (SDS-PAGE)
Optimum pH 1 8~9
pH stability :50~95 (37C 1h)
Thermal stability :60C 10 min
Storage stability - —20C

Applications for Diagnostic Test

none

Effect of metal ions on GS1II activity
% 10 mM Metal ion with 5mM MgCl,
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Table 1. Effect of metal ions GSII activity

Metal % Metal %
None 100 AgCl 82
NaCl 101 CsCl 90
KCI 97 NH4CI 69
EDTA 0 ZnS04 0
LiCl 92 CusS04 0

Fig.1 pH Optimum Fig.2 pH stability
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pH pH Temperature (C)
& : acetic acid & : acetic acid & : Residual Activity(%)
m: Pi-K m : citric acid
A : TrisHCI A : Pi-K
O : glycin o : TrisHCI
e : glycin
Assay 340 U/ml LDH? solution 0.10 ml
0.45 M Glutamic acid Na 0.60 ml
Distilled water 0.60 ml

M Principle

The assay is based on the decrease in absorbance at
340 nm as the consumption of NADH proceeds in the

following reaction:

GSII
Glutamate + NH; + ATP — Glutamine + ADP + Pi
PK
ADP + PEP —= ATP + Pyruvic acid
LDH
Pyruvic acid + NADH — L-Lactic acid + NAD

PK :Pyruvate kinase
LDH:Lactate dehydrogenase
PEP:Phosphoenol pyruvate

M Unit definition
One unit is defined as the amount of enzyme which
produces 1 umole of glutamine per minute at 37 C under
the conditions specified in the assay procedure.

M Reagents
1. Reaction mixture
0.2 M Tris-HCI buffer pH 8.0 0.75 ml
60 mM ATP solution pH 80 0.30 ml
1 M NH,CI solution 0.30 ml
30 mM PEP solution 0.20 ml
7.86 mM NADH solution 0.10 ml
0.6 M MgCl, solution 0.15 ml
100 U/ml PK" solution 0.10 ml

154

1): 100U/ml PK
Stock solution (2000U/ml) of PK with distilled water
to make 20-fold solution.
2): 340U/ml LDH
Stock solution (5500U/ml) of PK with distilled water
to make 16-fold solution.
. Enzyme dilution buffer
10mM Tris-HCI buffer pH8.0
. Reagent
Tris (hydroxymethyl) aminomethane:
Sigma Chemical Co. #T-1503
ATP (2Na-3H20-Reduced form): Kyowa Hakko Co. Ltd
NADH (2Na-3H20-Reduced form): Kyowa Hakko Co. Ltd
Phospho (enol) pyruvic acid monosodium salt hydrate:
Sigma Chemical Co. #P-7252
NH,Cl:Wako Pure Chemical Industries, Ltd.
Special grade #015-02991
MgCl,-6H,0: Wako Pure Chemical Industries, Ltd.
Special grade #131-00162
PK:Roche Diagnostics GmbH #10 128 163 001
LDH:Roche Diagnostics GmbH #10 127 876 001
Glutamic Acid Monosodium Salt: Wako Pure Chemical
Industries, Ltd. Special grade #198-02035

B Enzyme solution
Accurately weigh about 10 mg of the sample and add
enzyme dilution buffer to make a total of 10 ml. Dilute it
with enzyme dilution buffer to adjust the concentration as
required.



B Procedure

1. Pipette accurately 3.0 ml of reaction mixture into a
small test tube and Preincubate at 37C

2. After bmin. add accurately 60 ul of enzyme solution and
mix to start the reaction at 37C
% In the case of a test blank add 60 ul of enzyme

dilution buffer in place of enzyme solution

3. After starting the reaction, measure the rate of increase
per minutes in absorbance at 340 nm. The rate must be
measured within the linear portion of the absorbance
curve.

sample : As/min

blank : Ab/min

AA/min = (As/min— Ab/min) < 0.15 Abs/min

Absorbance

B Calculation

AA/min 3.06 1
Activity (U/mg) = X —— X ——
6.3 0.06 X
6.3 : millimolar extinction coefficient of NADH at 340nm
(cm? / umol)
3.06 :final volume (ml)
0.06 : volume of emzyme solution (ml)
X :concentration of the sample in enzyme solution

GSII ;& AIE% (Japanese)

I. #%&
1. 02M Tris-HCI (pH80)
Tris 2.42g % ¥EHK 80ml (2% L 72%. 1IN HCI
T pH8.0 (25T) IZF#E L. H#KT4% 100ml
bl RS
60mM ATP (pH80)
ATP-Na 1816g % #5%K 80ml | ZvAf# L 72, 4N
NaOH T pH8.0 (25C) IZH#E L, Kk Tasn
50ml &9 %,
1M NH,CI
NH,Cl 5.349g % FEHUK T L. 47 100ml &5
o
30mM PEP
PEP 0.698g % E#K CTHM L. &% 50ml &9 5,
786mM NADH
NADH31mg % 5ml #E K CIHEfET 50
0.6M MgCl,-6H,0
MgCl, 12.198g #AEHUK T L. 4% 100ml &
T5
100U/ml PK
i (2000U/ml) % K547k 12T 20 fEABL Cff
Ho
340U/ml LDH
i (5500U/ml) % F3KIZ T 16 A L T 1
o
045M Z V% X [ Na
TV 3 UEE Na 8421g % A5 HUK T L.
100ml & 3 %,
10. RSB A
02M b+ A-HCl #% & pH8O 0.75 ml
60mM ATP pH8.0 0.3 ml
IM NH,CI 0.3 ml

50 mM
6 mM
01M
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30mM PEP 0.2 ml 2 mM
786mM NADH 01ml 0262 mM
0.6M MgCl,-6H,0 0.15 ml 30 mM
100U/ml PK 0lml 32U/ml
340U/ml LDH 01ml 110 U/ml
045M 7'V % 3 Uik Na 0.6 ml 90 mM
H,0 0.4 ml

i (ml) 3.0 ml

11, BEREMA U (10mM » 1) A — HCL #% i pHS0)
Tris 1.211g % 53K 80ml |2 L 724, 1N HCl
TpHB0 (25C) IZFA#E L, MK TEFELIL & T
%o

12. 33D 2 b
M)A (e FaFo 2F0) 73/ 2% MW=1211

Sigma chemical #T1503
ATP MW.=6052 Tl
NHACI MW.=5349 HADGHZE TS FF#k
#015-02991
PEP M.W.=465.6 Sigma chemical # #P-7252
NADH  [7filRE g
MgCl,-6H,0 M.W.=203.30 FIYGHisE T35 Fik
#131-00162
PK (Pyruvate kinase) :
02l
LDH (Lactate dehydrogenase) :
oo #10 127 876 001
JWVy I U Na MW.=187.13 HGHi%E T34
ek #198-02035

#10 128 163 001

I. BESREFR
Mefify 10mg % KEEIC=
fE L CA7 10ml &£ ¥ 5,
Z O e BREWMATE CHEERRT 5.

. BERERAAPTE
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L. BIERIEE V. 5tE
1 /NRBREE LT, SUSBEEIR A 30ml & ERRIC AL UTFOFERIH, 151 (U/mg) 2582,
37TC TR % .
2. 557, BRI 0.06ml % EREI N2 THRAIL . o (U/mg) = 3
TCTRIL BT 5, 63 0.06 X
3. RSB, 340nm 12315 2 MBI % i L C i _
MBS LT % 1 5B 472 ) oSG2 % ko = AA/min x 8095 x 1/X

= ey [ JVANSS SN yas
# o (FLREIPY:S 92705 695) 63 - NADH 0 340nm (=515 3 1) 15 TR
(cm? / pmol)
3.06 : # UGS (ml)
0.06 : BUs Iz fit L 7z ekiE (ml)
X ENE P ORE R (mg/ml)
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