AsahiKASEI

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

GLUTAMINE SYNTHETASE [GS II]

from 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

Glutamic acid 10.9 mM
Isoelectric point - pH 4.85
Molecular weight : 500KDa (TSK G3000SWy;)

53KDa (SDS-PAGE)
Optimum pH 1 8-9 Figure 1
pH stability :5.0-9.5 (37C, 60min) Figure 2
Optimum temperature : 60C (pH8.0, 50mM Tris-HCI buffer) Figure 3
Thermal stability : Stable at 60C and below (pH8.0, 10min) Figure 4
Storage stability - —20C
Effect of metal ions - See Table 1

Applications for Diagnostic Test

This enzyme is useful for elimination of ammonia in a diagnostic reagent.

GSII
ATP + L-glutamate + NH; ——= ADP + Orthophosphate + L-glutamine



Table 1. Effect of metal ions GSII activity

Metal % Metal %
None 100 AgCl 82
NaCl 101 CsCl 90
KCI 97 NH4ClI 69
EDTA 0 ZnS04 0
LiCl 92 CuSO0a4 0

% 10mM Metal ion with 5mM MgCl2
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Assay 0.45 M Glutamic acid Na 0.60 ml
Distilled water 040 ml
B Principle 1): 100U/ml PK
The assay is based on the decrease in absorbance at Stock solution (2000U/ml) of PK with distilled water
340 nm as the consumption of NADH proceeds in the to make 20-fold solution.
following reactions: 2): 340U/ml LDH
Stock solution (5500U/ml) of LDH with distilled
GSI water to make 16-fold solution.
Glutamate + NH; + ATP — Glutamine + ADP + Pi 2. Enzyme dilution buffer
PR 10mM Tris-HCI buffer pH8.0
3. Reagent

ADP + PEP ATP + Pyruvic acid Tris (hydroxymethyl) aminomethane:

LDH Sigma Chemical Co. #T-1503
Pyruvic acid + NADH — L-Lactic acid + NAD ATP (2Na-3H20-Reduced form): Kyowa Hakko Co., Ltd
NADH (2Na-3H20-Reduced form): Kyowa Hakko Co, Ltd
PK :Pyruvate kinase PEP [Phospho(enol) pyruvic acid
LDH: Lactate dehydrogenase tri(cyclohexylammonium) salt] :
PEP :Phosphoenol pyruvate Sigma Chemical Co. #P-7252
NH,CLFUJIFILM Wako Pure Chemical Corporation
B Unit definition Special grade #015-02991
One unit is defined as the amount of enzyme which MgCl,-6H,0:
produces 1 umole of glutamine per minute at 37 C under FUJIFILM Wako Pure Chemical Corporation
the conditions specified in the assay procedure. Special grade #131-00162
PK:Roche Diagnostics GmbH #10 128 163 001
B Reagents LDH :Roche Diagnostics GmbH  #10 127 876 001
1. Reaction mixture Glutamic Acid Monosodium Salt:
0.2 M Tris-HCI buffer pH 8.0 0.75 ml FUJIFILM Wako Pure Chemical Corporation
60 mM ATP solution pH 80 0.30 ml Special grade #198-02035
1 M NH,CI solution 0.30 ml
30 mM PEP solution 0.20 ml Hl Enzyme solution
7.86 mM NADH solution 0.10 ml Accurately weigh about 10 mg of the sample and add
0.6 M MgCl, solution 0.15 ml enzyme dilution buffer to make a total of 10 ml. Dilute it
100 U/ml PKY solution 0.10 ml with enzyme dilution buffer to adjust the concentration as

340 U/ml LDH? solution 0.10 ml required.



M 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. (Ex. Linear range from 3 min to 6 min)

Absorbance sample : As/min
blank : Ab/min
AA/min = (As/min— Ab/min) = 0.15 Abs/min

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

GSII ;& AIEE (Japanese)

I. #%&

1. 02M Tris-HCI (pH8.0)
Tris 242g % K&K 80ml 12 f# L 721, 1IN HCl
T pHS.0 (25T ) ICH#E L. Ki#Kk T4% 100ml
b R

2. 60mM ATP (pH80)
ATP-Na 1816g % ##/K 80ml |Zi&f# L 721%. 4N
NaOH T pH8.0 (25T) IZFA% L. K TE%E

50ml &9 %,
3. 1M NH,CI
NH,Cl 5.349g % 55K CEM L. £% 100ml &3
b
4. 30mM PEP
PEP 0.698g # K CHEME L. 275 50ml &3 %,

5. 7.86mM NADH
NADH31mg % 5Sml #F# /K CHEFT 5,

6. 0.6M MgCl,-6H,0
MgCl, 12.198g = M #IK THEM L. 2% 100ml &
T 5o

7. 100U/ml PK
5t (2000U/ml) % #8IKIZ T 20 AR L T
o

8. 340U/ml LDH
i (5500U/ml) % HKIZC 16 REAVR L T

)Eﬁo

9. 045M 7V % I Y Na
Z)VF I U Na 8421g # FEEUK TR L. &%
1001'1’11 k TZ)O

10. SUGFAZEE A
02M ) A-HCl # i pH8.0
60mM ATP pH8.0 0.3 ml
1M NH,CI 0.3 ml

AsahiKASEI

B Calculation

AA/min 3.06 1
- wx

6.3 0.06 X

Activity (U/mg) =

6.3 :millimolar extinction coefficient of NADH at 340nm
(em? / pmol)
3.06 :final volume (ml)
0.06 : volume of emzyme solution (ml)
X :concentration of the sample in enzyme solution

...................................................................
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PK (Pyruvate kinase) : &3 =% #10 128 163 001
LDH (Lactate dehydrogenase) :
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L /NARBRAE 1. DOBRREER A 3.0ml & IEFEIZ /53R L.
37CCHMmMET %

2. 54t BFRHAHE 0.06ml % IEFEIZINZ CTHRM L.
ICTRILZ BLAET %6
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%o (EARELPAE] 3 53225 6 43)
Ko S N WEEZAL %2 HEHEIZ 2 Tid As/min,
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W (U/mg) =

6.3 :NADH @ 340nm (25T 5 3 V) EIV5- TG
(cm? / umol)
306 : FERS = (ml)
0.06 : UGt L 7= st il (m))
X AEHE T OBEEM IR (mg/ml)



