O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

LPL-314

LIPOPROTEIN LIPASE

from Microorganism

b b
i Triacylglycero-protein acylhydrolase (EC 3.1.1.34) i
|| - . .
o Triglyceride +3H20 Glycerol + 3Fatty acid
%PARATION and SPECIFICATION
Appearance : Light brown amorphous powder, lyophilized
Activity :Gradell 1.0U/mg-solid or more
Contaminants : Phosphatase <1.0X10°%
Catalase <2.0X102%
NADH oxidase <1.0X10°%
Cholesterol oxidase <2.0X10°%
Stabilizers :Mg**, BSA
P 7A—
Stability : Stable at —20°C for at least one year (Fig.1)
Inhibitors :Hg*, Cu™*
Optimum pH 8.0 (Fig.2)
Optimum temperature :40—45TC (Fig.3)
pH Stability :pH 5.5—10.0 (25°C, 20hr) (Fig.4)
Thermal stability - below 40C (pH 7.0, 15min) (Fig.5)
Effect of various chemicals (Table 1)

(PLICATIONS

This enzyme is useful for enzymatic determination of triglyceride in serum when coupled with L-a -
glycerophosphate oxidase (G30-321) and glycerol kinase (GYK-301, GYK-311). Usually, the reaction

can be completed in 5 minutes at 37°C by using 2.5~3.0 units of the enzyme per test (3.0ml) at pH

around 7.0.
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KAY

Principle:

lipoprotein lipase

Triglyceride+3H,0
glycerol kinase

» Glycerol+3 Fatty acid

Glycerol+ATP———-——— Glycerol-3-P+ADP

Mg*+
Glycerol-3-P+0,

L- a -glycerophosphate oxidase

» Dihydroxyacetone-P+H,0,
peroxidase

2H,0,+4-Aminoantipyrine +N,N-Diethyl-m-toluidine ———— Quinoneimine dye+4H,0
The appearance of quinoneimine dye is measured at 545nm by spectrophotometry.

Unit definition:
One unit causes the formation of one micromole of glycerol (half a micromole of quinoneimine dye) per minute under

the conditions described below.

Method:

202

Reagents
A. Olive oil emulsion

B. Triton X-100 solution

C. BSA solution

D. K-phosphate buffer, pH 7.0
E. TCA solution

F. MES-NaOH buffer

G. Color developing reagent

40 ml
0.04 ml
4.0 mg
24.2 mg
40.7 mg
200 units
500 units
300 units

: Sonicate the mixture of 5.0g of olive oil [reagent grade (highly refined, low
acidity)] , 2.0ml of ethanol and 5.0ml of Triton X-100 solution (B) for 10 minutes
(20KHz). To the oil emulsion, add 25ml of 4.0% BSA solution (C) and 15ml of
0.1M K-phosphate buffer, pH 7.0 (D), and mix. (should be prepared fresh)

:5.0% (5.0ml Triton X-100/100ml of H,O)

:4.0% [4.0g bovine serum albumin/100ml of H,0]

:0.1M

: 0.2M (33qg trichloroacetic acid/1,000ml of H,O)

: 50mM MES buffer, pH 6.5 [Dissolve 9.76g of 2-(N-morpholino)-ethanesulfonic
acid (MW=195.23) in ca. 850ml of H,0 and, after adjusting the pH to 6.5 with
5.0N NaOH, fill up to 1,000ml with H,O]

. Dissolve the following chemicals and enzymes into 200ml of 50mM MES buffer
(F) in the following order:

Triton X-100 solution (B)

N,N-Diethyl-m-toluidine (Stir until completely dissolved)
4-Aminoantipyrine

ATP - Na, - 3H,0

MgCl, - 6H,0

Glycerol kinase (Toyobo, Gradel)

L- a -Glycerophosphate oxidase (Toyobo, Gradelll)
Peroxidase (Purpurogallin units)(Toyobo, Gradelll)

(Stable for one week if stored at 4C in a brownish bottle)

H. Enzyme diluent

: 20mM K-phosphate buffer, pH 7.5 containing 2.0mM MgCl, and 0.5mM EDTA-Na,

Procedure

(1st step) Concentration in assay mixture

1. Pipette 2.0ml of 9Iive oil emulsion (A) into a test tube and K-Phosphate buffer 291 mM
equilibrate at 37'C for about 5 minutes. Olive oil 90.9m s

2. Add 0.2ml of the enzyme solution* and mix. ~mg

3. After exactly 15 minutes at 37°C, add 2.0ml of TCA solution (E) MgCl, 0.18 mM
to stop the reaction and remove the precipitate by filtration Triton X-100 9.1 %
through filter paper. EDTA 45 uM

(2nd step) BSA 1.8 %

4. Pipette 0.05ml of the filtrate thus obtained into a test tube.
5. Add 3.0ml of color developing reagent (G) and incubate at 37°C for further 15 minutes.
6. Measure the optical density at 545nm against water (OD test).

At the same time, prepare the blank by first mixing 2.0ml of the olive oil emulsion (A) after 15min-
incubation at 37°C with 2.0ml of TCA solution, followed by addition of the enzyme solution (1st step). By using
the filtrate obtained from the mixture, carry out the 2nd step by the same procedure as test and measure the
optical density at 545nm (OD blank).

*  Dissolve the enzyme preparation in ice-cold enzyme diluent (H) and dilute to 0.9—1.6U/ml with the same
buffer, immediately before assay.

Calculation

Activity can be calculated by using the following formula :

AQOD (OD test—0D blank) X Vt-1XVt-2Xdf _

= AODX6.057 Xdf

Volume activity (U/ml) =

28.2X1/2X1.0XtXVs-1XVs-2

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

Vt-1 : Total volume in 1st step (4.2ml)

Vt-2 : Total volume in 2nd step (3.05ml)

Vs-1 : Sample volume in 1st step (0.2ml)

Vs-2 : Sample volume in 2nd step (0.05ml)

28.2 : Millimolar extinction coefficient of quinoneimine dye under the assay condition (cni/micromole)
1/2 : Factor based on the fact that one mole of H202 produces half a mole of quinoneimine dye

1.0 :Light path length (cm)

t . Reaction time in 1st step (15 minutes)
df  : Dilution factor
C : Enzyme concentration in dissolution (c mg/ml)
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Table 1. Effect of Various Chemicals on Lipoprotein lipase
[The enzyme (8 U/ml) was incubated at 25°C for 1 hr with each chemical.]

Chemical Concn.(mM) Restlual Chemical Concn.(mM) Reslldlual
activity(%) activity(%)

None — 100 PCMB 2.0 91 |
Metalsat VA — S
CaCe 20 13 NP — i '
 Ba©A9. 20 93 NN — 100 |
FC 20 97  FEDIA — 8 |
CoCz 20 e OPhenanthrolne == 100 |
~MnCe 20 8 @oDpydy — B
~ Zn(0A9e 20 100 Do =0 29|
ooNCe 20 g9 TmonXioD LO% 84 |
~ Pb(OAc 20 78 5% LO% ¥ |
AgNOs 20 94 5B D.1% 2] |
. hHgO, 20 sg  Tween0 o1 % |
ocd 10 o Ser? 01 o
oo, 10 15 Nacholb L0% ® |

Taurocholate 0.1% 100 |

NEM 101

Ac, CH3;CO; PCMB, p-Chloromercuribenzoate; MIA, Monoiodoacetate; EDTA, Ethylenediaminetetraacetate;
NEM, N-Ethylmaleimide; SDS, Sodium dodecyl! sulfate; DAC, Dimethylbenzylalkylammonium chloride.

10 100~ 100~ /\

50—

o
o

Residual Activity, %
Residual Activity, %
3
]

(o))
o
|
o
a
Relative Activity, %

0 10 20 03 4 5 6 7 8 9 10 0°3 4 5 6 7 8 9 10 M
Period (months) pH pH

Fig.1. Stability (Powder form) Fig.2. pH-Activity Fig.4. pH-Stability

(kept under dry conditions) 37°C in 0.1M buffer solution: 25°C,20hr-treatment with 0.1M

pH4.2-6.0,acetate; pH6.0-8.0,
K-phosphate; pH8.0-9.0,Tris-HCl

buffer solution: pH4.0-6.5,acatate:
pH6.0-8.0,K-phosphate: pH8.0-10.0
Tris-HCI

100— 100—

50—

Relative Activity, %
Residual Activity, %
(o]

o
]

0 0

0'20 30 40 50 60 70 0'20 30 40 50 60 70 80
Temperature, C Temperature, C

Fig.3. Temperature activity Fig.5. Thermal stability

[in 0.1M K-phosphate buffer, pH7.0) 15min-treatment with 0.1M K-phosphate, pH7.0

enzyme concn.:20 U/ml
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FEMAIEE (Japanese)

1.5
lipoprotein lipase

Triglyceride +3H.0O ————— Glycerol + 3Fatty
acid

Glycerol +ATP 252 Glycerol-3-P+ADP

G cherol-3-P + 02 L- a -glycerophosphate oxidase >
Dihidroxyacetone-P +H:0-
2H:0.+4-Aminoantipyrine+N,N-Diethyl-m-toluidine
Leroddasey, Quinoneimine dye+4H:0
4-Aminoantipyrine&N,N-Diethyl-m-toluidine DE&1t
WAL TH 3 Quinoneimineta3 & 545nmTHEITE L,
LRI TERLUH0:2EE T o

2.EE
TERELHETIARBICI~170E/LDGlycerol (1/2<41
JOFILDOQuinoneimineaR) R T 2BZE4F 18
i (U)ET B,

3HE

A, FV=THIVNI 3k FV-TH (FH717
278 BRR1EF % H)5.08& T2/ —JL2.0m8
&£5.0% hJ h2X-1007574(B)5.0me DR E K %10
SEBEENIEL (20KHz), I~/ g #5RAE
T3, RWTZDITILT 3 2124.0% BSAKERK
(C)25m¢ £0.1MK-1) > B&#R &%, pH7.0 (D)15m¢
EARINEST3) (AR

B. 5.0%(V/V)k!) r2X-10073&(5.0meDTriton X-
100(#E1E) & 100ME DG KIZBIET 5)

C. 4.0%HFMmiETIVI I (BSA)KER (4.0gD41M
ETIVT I H#100MEDFEBKISERET D)

D. O0.1MK-!) > E&#RENR, pH7.0

E. 0.2MRIUZOIVEFER(TCA)AR(B3gD K7L
BEEL % 1,000me DR EKICERRT B)

F. 50mM MES#&#&®&,pH6.5 (9.76gD2-(N-
morpholino) ethanesulfonic acid (MW=
195.23) % #1850m D2 BE7KIZ AR L,pH%E5.0N
NaOHT6.5(ZF%#%, 2 E K T1,000m & T 3)

G. E&aHZE (200MND50mM MES#HE R,
pHE.5(F)IC T RCIERF CRERUERE AR T S)

40 m 50%hkY bX-1008% (B)
0.04 m¢ N,N-Diethyl-m-toluidine
(BEICBMRT 2 TIRIET D)
40 mg 4-FIJ/TFEYL
242 mg ATP - Naz * 3H0
40.7 mg MgC|2 - 6H.0
200 B Glycerol kinase
(RAFHHE, Gradelll)
500 B L-a-Glycerophosphate oxidase
(RAFHHE, Gradelll)
300 Bify Peroxidase (Z/)V7OA4") > Bifi)
(BEHHE, Gradelll)

(EEEREHEIIICHBERPTRET NS 1BREILE

Fr]EE)

BERRAR - BRIZME FTHKALE2.0mM MgCl-X&
0'0.5mM EDTA-Na: # & 20mMK-1J >
iR E R, pH7.5TAREL, PERIICE
RERT0.9~1.6U/mHIRT 3,
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4.8

OFU—THI~ILY 3 &(A)2.0M % REBRE ICHERY,
37 CTHSARBEFHINET 3,

QBERARO2MENMNZ,RICZRIBT .

@37 CTEMRICISABRICE B =%, TCARRK
(E)2.0mz A TR Z1581ET %,

@ERT 2B EBEBATER

®IE&RND0.05M % BT IR REREE(G)3.0ne %
MATRE L1437 CICTI5AREIEL, 545nmic
BIBEHEEBEIET B(0D test),

®@BERIEF U —THI<ILY 3 HK(A)2.0m%37°CT15
DEME® TCABRKE)2.OMEINA, RWTERA
HO.2meE N A TERASLL, U T LERE (O~®)IlH
L TR LE %BI7E 9 3(0D blank)o

5518
Uymg — 20D (0D test—0D blank)x4.2(ut)x3.05(t)x & R
28.2x1/2x1.0X15(4)X0.2(n€) X 0.05(me)

AODX6.057 X FIRfE=

U/mg =U/mgx1/C

28.2 : Quinoneimine@X N LECBIERET T

2 ) BV FIRSEEFRE(enf/micromole)

1/2  : H20:D15F»5F%$ % Quinoneimine®

RI31/2DFTHIEICLDRE
1.0 : ¥EE(Cm)
C D BRI DOEERIEE (C mg/me)




