O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

GLYCEROL KINASE

from Microorganism

[

ATP:glycerol 3-phosphotransferase (EC 2.7.1.30)

++
Glycerol + ATP Mg

Glycerol-3-phosphate + ADP

%PARATION and SPECIFICATION

Appearance . White amorphous powder, lyophilized

Activity :Gradell 30U/mg-solid or more

Contaminants : Catalase <1.0X107"%
NADH oxidase <1.0X10°%

Adenosine triphosphatase <1.0X10%%

%PERTIES

Stability : Stable at —207C for at least one year (Fig.1)
Molecular weight : approx. 220,000 (by gel filtration)
Structure . Four subunits of approx. 58,000
Isoelectric point 4.3
Michaelis constants :9.4X107°M (Glycerol), 1.3X10°M (ATP),

2.1X10°M (Dihydroxyacetone)
Inhibitors . p-Chloromercuribenzoate, Hg**, Ag*
Optimum pH :10.0 (Fig.2)
Optimum temperature 70T (Fig.3)
pH Stability :pH 5.5—10.0 (25TC, 20hr) (Fig.4)
Thermal stability : below 65T (pH 7.5, 30min) (Fig.5)
Substrate specificity : (Table 1)
Effect of various chemicals : (Table 2)

KF’LICATIONS

This enzyme is useful for enzymatic determination of glycerol and triglyceride when coupled with
glycerol-3-phosphate oxidase (=G-3-P oxidase, G30-321) or pyruvate kinase and lactate dehydrogenase
(LCD-209, LCD-211, LCD-221), lipoprotein lipase (LPL-311, LPL-314) in clinical analysis.

GYK-311
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GYK-311

Asay

Principle: _
G|ycero|+ATP9'W"+§'JETE“SG>G|ycero|-3-P+ADP
GcheroI-S-P-i—Ozw Dihydroxyacetone-P+H,0O,
2H202+4—Aminoantipyrine+PhenolmQuinoneimine dye+4H,0
The appearance of quinoneimine dye is measured at 500nm by spectrophotometry.

Unit definition:
One unit causes the formation of one micromole of hydrogen peroxide (half a micromole of quinoneimine dye) per

minute under the conditions described below.

Method:
Reagents
A. Glycerol solution : 0.3M (Should be prepared fresh)
B. 4-AA solution : 0.1 % (100mg of 4-aminoantipyrine / 100ml of H,O)
C. Phenol solution : 0.1 % (100mg of phenol / 100ml of H,0)

D. Peroxidase solution : 20mg Peroxidase (110 purpurogallin units/mg)/100ml of H,0O
E. G-3-POD solution : 20U/ml (dissolve in 200 mM HEPES buffer, pH 7.9)

F. Buffer solution : 200mM HEPES, pH 7.9 contg. 20mM MgCl, and 40mM ATP (should be prepared freshly)
G. Enzyme diluent : 20mM K-phosphate buffer, pH 7.5
Procedure
1. Prepare the following working solution in a brownish bottle and Concentration in assay mixture
store on ice. HEPES buffer 952 mM

10ml 4-AA solution (B) Glycerol 476 mM
20ml Phenol solution (C) ATP 3.81 mM
20ml Peroxidase solution (D) A'\ﬁiilz 8329 Qm
40m| G-3-POD solution (E) Phenol 2202 mM
10ml Buffer solution (F) Peroxidase ca52 Uml

2. Pipette 3.0 ml of working solution in a cuvette (d=1.0cm). G-3-POD ca.7.6 U/ml

3. Add 0.1ml of enzyme solution*, mix by gently inversion and equilibrate at 37°C for about 5 minutes.

4. Add 0.05ml of glycerol solution (A) and mix by gentle inversion.

5. Record the optical density at 500nm against water for 3 to 4 minutes in a spectrophotometer thermostated

at 37C, and calculate AOD per minute from the initial portion of the curve (AOD test).
At the same time, measure the blank rate (AOD blank) by the same method as test except the enzyme
diluent is added instead of the enzyme solution.

Dissolve the enzyme preparation in ice-cold enzyme diluent (G) and dilute to 0.2—0.4U/ml with the same
buffer, immediately before assay.
Calculation

Activity can be calculated by using the following formula :

i — XVt X
Volume activity (Ujml) = AOD/m'”fgogief/;XOPOi'f/”Sk) VXAl _ A opjmin x 4.74 % df

Weight activity (U/mg) = (U/ml)X1/C

Vt  : Total volume (3.15ml)

Vs : Sample volume (0.1ml)

13.3 : Millimolar extinction coefficient of quinoneimine dye under the assay condition (cri/micromole)
1/2 . Factor based o the fact that one mole of H,O, produces half a mole of quinoneimine dye

1.0 :Light path length (cm)

df  : Dilution factor

C : Enzyme concentration in dissolution (c mg/ml)

{I-;/ERENCES

1) H.-S.Huang, T.Yoshida, Y.Meng, T.Kabashima, K.lto, Y.Nishiya, Y.Kawamura, and T.Yoshimoto; J.Ferment.Bioeng.,
83, 328 (1997).
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GYK-311

Table 1. Substrate Specificity of Glycerol kinase
[Pyruvate kinase-Lactate dehydrogenase system with 50mM HEPES buffer, pH 7.9]

Substrate (4.5mM) Relative activity(%) Substrate (4.5mM) Relative activity(%)

Table 2. Effect of Various Chemicals on Glycerol kinase
[The enzyme dissolved in 20mM K-phosphate buffer, pH 7.5 (100U/ml) was incubated with each chemical at
25T for 1hr.]

Chemical Concn.(mM) Restiual Chemical Concn.(mM) Resl\dlual

activity(%) activity(%)
NG - 100 MIA 1.0 101 |
Metal sat NP 10 100 '
Mg 10 to0 NaM% L 106 '
-~ CCL 02 FDIA 20 100 '
CBaOA: o OPhenaniiole 10 2
| FeSO, e  coDpyidy - o
FCs g  Boawe 20 108 '
Sceck — ®
~MnC 99 NEM 10 100 '
~zC, o3 Hydroxylamine L 2 ]
~ CdOAd o1 TflnXI00 L0% 103 |
oNe. s P o ol
CGwsO. 99 [lween20 0.1% 108 |
PO o S o1 02|
~AgNOs 1o Nachoae 0.5% 100 |
~ Hgole 2 s 0.0% ] |
Dithiothreitol 1.0 100 | DAC 0.5% & 1
PCMB 1.0 0 |

Ac, CHsCO; PCMB, p-Chloromercuribenzoate; MIA, Monoiodoacetate; EDTA, Ethylenediaminetetraacetate;
IAA, lodoacetamide; NEM, N-Ethylmaleimide; SDS, Sodium dodecy! sulfate; DAC, Dimethylbenzylalkylammonium chloride.

10 o\01007 o 100- \/“"/'\'
2 > 2
s S s
2 5 / 5
=< 50- < 50- < 50—
[ o [
3 = 3
= © =
g : 2 g
0 0 0
0 10 20 30 0 5 6 7 8 9 10 11 0 5 6 7 8 9 10
Period (months) pH pH
Fig.1. Stability (Powder form) Fig.2. pH-Activity Fig.4. pH-Stability

enzyme concn. ca.300U/ml

250 20hr-treatment in 50mM buffer solution:
pH5.6-7.1,MES;pH7.1-8.0,HEPES;pH8.0-9.0,
TAPS;pH9.0-10.0,CHES

37C 10min-reaction in 45mM buffer solution:
pH5.2-6.7,MES:pH6.6-7.7 HEPES;
pH7.5-8.7, TAPS;pH8.5-9.6,CHES;
pH8.7-11.2,Glycine-NaOH

(kept under dry conditions)

100— 100—
® &
> =z
= s
© 3]
< s0- < 50—
2 E
© 2
—_ 12}
& &
0 0
0 30 40 50 60 70 80 0 50 60 70
Temperature, C Temperature, C
Fig.3. Temperature activity Fig.5. Thermalstability
(10min-reaction in 46mM HEPES buffer,pH7.9) enzyme concn. ca.300U/ml
30min-treatment with 20mM K-phosphate bulffer,
pH7.5
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GYK-311

FEMAIEE (Japanese)

1. R
Glycerol+ATP 22 Glycerol-3-P+ADP

G-3-POD

Glycerol-3-P+ 0.~ Dihydroxyacetone-P+H-0-
2H,05+ 4-Aminoantipyrine + Phenol L2y,
Qinoneimine dye+4H-0
4-Aminoantipyrine& Phenol DER{LHEE £ TH 5
Quinoneimine&3% %500 nmTHEIEL, LERGTE

ﬁibf:HzOz%%fEETéo

2.EHE
TFEEEHET ARSI 7OFILOH0. #ERK TS
BREF1EA(U)ET S,

3.3

A, 0.3M ¥ U t0O— LA (PR

B. 4-AAB®, 0.1 %(100mgh4-73X/F7FEY >
Z100mDFEEKTHEIRT 3,)

C. 7z1./—-I)ViBi#,01%(100mgh 7 ./—I/L%100mé
DIKEBKTARET 3,)

D. ~NILFFIE—EER 25mgDNIVE X 4—F€
o7 7aA) L EBAL/mg)E#1100meDEE K
TR T 3.]

E. G-3-POD&#&, 20U/m(200mM HEPES#EENR,
PH7.9 CB#EY %,)

F. #B#E%®20 mM MgCl£40mM ATP% &
200mM HEPES#EE &, pH 7.9)(FRFEAEY)
BEFA | BERERETHKALE20mM K B
ER, pH7.5 THHERTIC0.2~0.4 U/meic

FIRT 3,

4.FIE
OTFTERICEREBEBE VISFARNTI(BEEIZT
KBRTE)o
10m¢ 4-AABR
20m¢ T/ —ILBER
20me NILF XA —EEK
40mf G-3-PODAR
10me  FRER (F)

@RISR % F 2Ny Md=1cm)IZ3.0me#R V), BEE
AROAMZEINZ, W3XehITiEFE, 37 CTHSHEF
fEIRT %,

@7V EO—ILERA0.05meEFINL, W3R

%, KEMBBICI7CICHIFH I N =2 FHEETT500
NMOEFEELE3~4n 58k L, ZDMEELR
A S1oEY L) OWMAEEEILEKRD 2(A
ODtest),
ERIEIRICEROICEBRBIROMLH ) IICERER
#&(20mM K1) > BR#RE&. pH7.5)Z20.1méaN A, &
RIRICEBIEE T CIDEY ) OREEREILEK
% % (A ODblank),

(
(
(
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5518
u/mé

u/mg
13.3

1/2

AOD/min (OD test—OD blank)x 3.15(m¢) X % Ri5=
13.3%1/2x1.0%0.1(nt)
= AOD/minX 4.74 X #HIR1ER
=U/m¢x1/C
. QuinoneimineaFZ N _LERAIEEMET TN
2 ) IV FRFeRE e/ micromole)
¥ 3 Quinoneimine®&&IE1/20 FTHZ3E
I & 21%%
&R (cm)
D ARREEDEEZRIEE (C mg/md)




