AsahiKASEI

(Diagnostic Reagent Grade) ASAHI KASEI ENZYMES (T-117

MONOGLYCERIDE LIPASE [MGLP I']

from Baclillus sp.
(Glycerol-ester hydrolase, EC 3.1.1.23)

Monoacylglycerol + H-O0 — Glycerol + Fatty Acid

Preparation and Specification

Appearance : White amorphous powder, lyophilized
Specific activity : More than 20 U/mg solid
Contaminants

Catalase Less than 0.5% (U/U)

Properties

Substrate specificity : See Table 1

Molecular weight : 20 kDa (gel filtration)

Isoelectric point :pH 4.8+0.2

Michaelis constant : Monolaurine 1.8 x 10™M

Optimum pH 1 6.0-8.0 Figure 1
pH stability : 6.0-8.0 (65T, 10 min) Figure 2
Optimum temperature : 65C (PIPES buffer) Figure 3
Thermal stability : Stable at 65C and below (pH 80, 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 triglyceride.

LP + MGLP II
TG + 3 H:.O —= Glycerol + 3 FFA

TG: Triglyceride
FFA: Free fatty acid
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Table 1. Substrate specificity

Substrate Relative activity (%)
1-Monocaprylin 81.8
1-Monolaurin 100
1-Monomyristin 96.3
1-Monopalmitin 66.3
1-Monostearin 31.0
1-Monoolein 62.3
1-Monolinolein 110
Triolein 0

Table 2. Effect of metal ions on MGLP 1 activity

Metal ion (10mM) Relative activity (%)
None 100

NaCl 83.0

KCI 79.0

LiCl 78.0
MgClz 77.0
MnCl, 77.0
CaCl, 78.0

Relative activity (%)

Fig.1 pH Optimum

Fig.2 pH Stability

Table 3. Effect of detergents on MGLP 1I activity

Detergent (0.1%) Relative activity (%)

None 100

Triton X-100 67.0
Triton X-114 67.0
Adekanol 795 64.0
Emulgen B-66 67.0
Emulgen 911 65.0
Emulgen 810 66.0
Emulgen 460 61.0
Rheodol TWL-106 67.0

Fig.3 Optimum Temperature Fig.4 Thermal Stability
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pH

O : Acetate buffer O : 3,3-Dimethylglutarate-NaOH
® : Phosphate buffer buffer
O : Tris-HCI buffer ® : PIPES buffer
m : Glycine-NaOH 0O : Tris-HCI buffer

m : Glycine-NaOH buffer
Assay

M Principle

pH

The assay is based on the increase in absorbance at 550
nm as the formation of quinoneimine dye proceeds in the
following reactions:

MGLP I

Monolaurin + H,O, ——= Glycerol + Lauric acid

GK
Glycerol + ATP ——= Glycerol-3-P + ADP
GPOSP

R

Dihydroxyacetonephosphate + H,O,

Glycerol-3-P + O,

POD
2H,0; +4-AA + TOOS —— Quinoneimine dye + 4 H,O
ATP: Adenosine triphosphate
GK: Glycerol kinase

Temperature ('C) Temperature ('C)

pH 8.0, 10 min.
50 mM PIPES buffer

pH 7.3
50 mM PIPES buffer

GPOSP: Glycerophosphate oxidase
TOOS: Ethyl-N-(2-hydroxy-3-sulfopropyl) -m-toluidine
sodium salt,

B Unit definition

One unit is defined as the amount of enzyme which
liberates 1 umole of monoglyceride per minute at 37C
under the conditions specified in the assay procedure.

B Reagents

1. Reaction mixture

0.2 M PIPES-NaOH buffer pH 7.3 010 ml
15mM 4-AA solution 0.05 ml
0.3% (W/V) TOOS solution 0.05 ml
100 U/ml POD solution 0.025 ml
100 mM MgCl; solution 0.005 ml
50 mM ATP solution pH7.0 001 ml
25 U/ml GK solution ? 001 ml
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150 U/ml GPOSP solution *
Distilled water
1): 100 U/ml POD solution
Dissolve 1,000 U (PPU) of POD with 10 ml of distilled
water.
2): 25 U/ml GK solution
Dissolve 250 U of GK with 10 ml of distilled water.
3): 150 U/ml GPOSP solution
1,500 U of GPOSP with 10 ml of distilled water.

0.10 ml
0.05 ml

. Substrate solution

(1) Substrate preparation buffer
5 mM MES-NaOH buffer pH 5.5 containing 0.5%
(W/V) Triton X-100
MES [2- (N-monophoryno) ethanesulfonic acid
monohydrate]

(2) Substrate solution (for stock)
0.5M Monolaurine—ethanol solution

(3) Substrate solution (milky colored)
Mix 0.2 ml of substrate solution (for stock) and 9.8
ml of substrate preparation buffer

. Reaction stopper

0.5% (W/V) SDS solution
SDS: Sodium dodecyl sulfate

. Enzyme dilution buffer

10 mM PIPES-NaOH buffer pH 7.3 containing 0.1%
(W/V) BSA

. Reagents

PIPES: [Pyperazine-N,N'-bis (2-ethanesulfonic acid) ]
Dojindo Laboratories #345-02225

TOOS: Dojindo Laboratories

MES: Dojindo Laboratories

BSA: Millipore Fraction V. pH52 #81-053

Monolaurin: Tokyo Kasei Kogyo Co., Ltd  #G0081

GK: Asahi Kasei Pharma Corporation #T-09

GPOSP: Asahi Kasei Pharma Corporation #T-60

4-AA: NACALAI TESQUE, INC. Special grade

#01907-52

Triton X-100: The Dow Chemical Company

SDS: NACALAI TESQUE, INC. #316-06

POD: Sigma Chemical Co. Type I #P-8250

AsahiKASEI

B 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
as required.

B Procedure

1. Pipette accurately 040 ml of reaction mixture and 50 ul of
substrate solution into a small test tube and preincubate
at 37C.

2. After 3 min, add exactly 20 ul of enzyme solution and
mix to start the reaction at 37C.

% In the case of a test blank, add 20 ul of enzyme
dilution buffer in place of enzyme solution.

3. At 10 minutes after starting the reaction, add 2.0 ml of
the reaction stopper to stop the reaction.

4. Measure the absorbance at 550 nm.

sample : As

blank  : Ab

AA = (As—Ab) = 0.700Abs

Absorbance

M Calculation

2A/10 247 1
Activi / f der) = ———— X —— X ——
ctivity (U/mg of powder) 56 000 <
15.6 : millimolar extinction coefficient of quinoneimine dye
at 550 nm (cm*/ umole)
10 : reaction time (min)
247 : final volume (ml)
0.02 : 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.
Reference

Imamura, S, and Kitaura, S.(2000) J. Biochem. (Tokyo),
127, 419-425.

MGLP I ;&HBIE:% (Japanese)

I

. R
L. BUSTREEIR A
0.2M PIPES-NaOH #& i pH7.3 0.10 ml
15mM 4-AA ik 0.05 ml
0.3% (W/V) TOOS #ifi 005 ml
100U/ml POD i ¥ 0.025 ml
100mM it~ 7 4 3 7 L Ei 0.005 ml
50mM ATP ¥ pH7.0 001 ml
25U/ml GK it ¥ 001 ml
150U/ml GPOSP i ¥ 010 ml
T 005 ml
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1) :100U/ml POD i
POD 1,000 H.Az (PPU) % ¥5#IK 10ml TEFS
o
2):25U/ml GK ¥&1K
GK 250 H.A7 (U) % FE#K 10ml THEMT %0
3) :150U/ml GPOSP ¥4t
GPOSP 1,500 H.Ar (U) & AFHIK 10ml T&EMFE 5
5o
2. IR
O EEFEA
05% (W/V) kv k> X-100 % &t 5mM
MES-NaOH #& & pH5.5
@ HREEERHT
0OSME/ 5 %) v —1% ) — ViR



® HHEH I. BRERR

PRAFIEE A 0.2ml & 3RS 9.8ml % ik i 20mg #FFICE D . BREMATIE TR
E(HETh) LTRERBRRET S, it L Ca% 20ml &35,
3. RS IR ZOW R R BERAPTHE CHEEART 5,
0.5% (W/V) SDS ¥ I. BIEREE
4. BER TR UK 1. /NGB SOUB SRR A 0.40ml & BB 50 ul
0.1% (W/V) BSA %4 10mM PIPES-NaOH #% ZIEREICEL . 37TC THMINEYT %,
] i pH7.3 2. 3Rtk AR HURNIE 20 wl & IEFE N 2 CIRAN
5. i L. 37C TR IGET %o
PIPES [EXF Y V-NN-Y R (2-=.% ¥ A7 # MEWIIRER RN O ) \ZFERE AT 20 ul
IR EMALSEE #345-02225 Mz 50
TOOS [ZF V-N-(2-t Fa ¥ -3-ZA V7 % 71 3. 10 etk ROSE IR 20ml 2z CIRA L. KK
El)-m- bt VA P> b)) A R RS & EIET %,
MES [2-(N=ENVT %) /) 28 Y AT % VEE 4. 550nm 12 BT WS E HIET 5o
e FL— N R b Kb BN WO AL & AN 1L As. BRI Ab
ATP (757 /v =" vHE-2Na-2H,0): 945,
RIS AA = (As—Ab) = 0.700Abs
BSA : Millipore #L# Fraction V pH5.2 #81-053 V. St=
£/ 5 » (Monolaurin) : A A0 047 .
GK (7 tu—)v¥F =) Jifb 7 7 — < # 15.6 0.02 X
#T-09
GPOSP (7)) k1Y) g+ ¥ —¥): 156 : % /7 8 F D 550nm (2B1F 5 3 ) ENVGT
AL 7 7 — <8 #T-60 %564 (cm?/ umole)
4-AA:FHTAFAZME g #01907-52 10 : FUBHER (min)
N k> X100 : Dow Chemical ## 247 : PUEAE (ml)
SDS ( FF=3 VEEEEF R U 2) 0.02 : B2t U 7z sbili= (ml)
FH 547 AR #316-06 X E??é?it*+{&¢ @fﬁtﬁlﬂ%fg (mg/ml)

POD: ¥ 7 ~## Type I #P-8250
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