(Diagnostic Reagent Grade) ASAHI KASEI ENZYMES [T-138

PHOSPHOLIPASE D
[PLDP (T-39),PLDPV (T-138)]

(Glycerophospholipid specific)

from Streptomyces sp.
(Phosphatidyl choline phosphatidohydrolase, EC 3.1.4.4)

H2C—0—CO—R: H.C—0—CO—R:

HC—0—CO—R: + H.O0 — HC—0—CO—R: + HOCH:CH:N"(CH3)s
OH OH
I I

HzC—O—ﬁ—O—choIine HzC—O—IlT—OH
0 0

Phosphatidylcholine Phosphatidic Acid Choline

Preparation and Specification

PLDP (T-39)
Appearance : Light brownish amorphous powder, lyophilized
Specific activity : More than 100 U/mg solid

PLDPV (T-138)
Appearance : White to brownish lyophilized powder

Specific activity : More than 30 U/mg solid
% Animal derived material free.
Properties

Substrate specificity  : See Table 1

Molecular weight - 46 kDa (gel filtration)
Isoelectric point :pH 4.2
Optimum pH .55 Figure 1
pH stability :4.2-85 (37T, 60 min, 0.05% BSA) Figure 2
Storage stability . At least one year at —20C Figure 3
Effect of various

chemicals : See Table 2 and Table 3

Transphosphatidylation Catalyzed by Phospholipase D

Figure 4
Figure 5
Figure 6

Figure 7
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Table 1. Substrate specificity

AsahiKASEI

Table 3. Effect of metal ions on PLDP activity

Substrate Relative activity (%) Metal ion Concentration Relativg activity
Lecithin 100 (mM) (%)
Lysolecithin 3.4 None 0 100
Sphingomyelin 0.03 CaClz 10 99
MgCl2 10 101
Table 2. Effect of detergents on PLDP activity MnCl 10 132
1
Additive Concentration (%) | Relative activity ér;(éllz ] 122
2

None 0 0 BaCl 1 101
Triton X-100 0.1 28 CuClz 1 65
0.5 100 EDTA 1 29
10 8 EDTA 10 100

SDS 0.1 15

Deoxycholate 0.1 8

Fig.1 pH Optimum

Fig.2 pH Stability

Fig.3 Storage (lyophilized powder)
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Transphosphatidylation Catalyzed by Phospholipase D
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Organic phase : Solvent (0.5ml) Contained 1mg
Dipalmitoylphosphatidylcholine

Aqueous phase : 0.25M Cytidine-HCI buffer pH4.5 (0.1ml) and
0.05ml of water contained 0.9 Unit of PLDP

Reaction Temp : 35°C, Reaction : 90 min.
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Fig.5 Optimum pH of PLDP-Catalyzed
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Adenosine : 50mM
Deoxyadenisine : 50mM

pH3-4 : Glycine-HCL
pH4-6 : Acetate buffer

Phospholipid acceptor : Dipalmitoylphosphatidylcholine in
Chloroform (1ml)
Buffer : 0.5ml contained 1.8 Units of PLDP

Reaction Temp : 35C
Reaction period : 90 min.

Assay

M Principle

The assay is based on the increase in absorbance at
500 nm as the formation of quinoneimine dye proceeds in

the following reactions:
PLDP
Phosphatidyl choline + H2O ——= Phosphatidic acid

+ Choline

COD

Choline + 2 Oz2+ H:0 ——= Betaine + 2 H20:
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Fig.6 The Influence of Reaction Temperature on the Yield
of 5’-Phosphatidylcholine by PLDP-Catalyzed
Transphosphatidylation
(Donor:dipalmitoylphosphatidylcholine, Acceptor:
Cytidine, pH4.5)
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Fig.7 The Effect of Acceptor-Donor Ratio on the Yield
of 5’ -Posphatidylcytidine by PLDP-Catalyzed
Transphosphatidylation
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Organic solvent : 10 mM Dipalmitoylphosphatidylcholine
in Chloroform (1ml)

Aqueous solvent : 0.1 M Glycine-HCI (pH4.5)0.5ml
containing 1.8 Units of PLDP

Reaction : at 35°C, with continuous stiiring, for 180min.

POD
2 H202 + Phenol + 4-AA ——
Quinoneimine dye + 4 H20
COD: Choline oxidase

B Unit definition

One unit is defined as the amount of enzyme which
hydrolyzes 1 umole of phosphatidylcholine to phosphatidic
acid and choline per minute at 37C under the conditions
specified in the assay procedure.



H Reagents
1. Reaction mixture for the first reaction
0.2 M DMG-NaOH buffer pH 55 0.10 ml
10 mM CaClz 0.05 ml
3% (W/V) Triton X-100 solution 0.05 ml
10 mM Substrate solution ! 0.15 ml
Distilled water 0.15 ml

DMG: 3, 3-Dimethylglutarate
1): 10 mM Substrate solution
Dissolve 78.6 mg of L- a —phosphatidylcholine,
dioleoyl with 10 ml of 5% Triton X-100 (W/V) .
2. Reaction mixture for the second reaction

15 mM 4-AA 0.05 ml
0.2% (W/V) Phenol 0.05 ml
1 M Tris-HCI buffer, pH 8.0 0.05 ml
50 U/ml POD ? 0.05 ml
50 U/ml COD ¥ 0.05 ml
Distilled water 0.25 ml

2) : 50 U/ml POD
Dissolve 500 U (PPU) of POD with 10 ml of distilled
water.
3) : 50 U/ml COD
Dissolve 500 U of COD with 10 ml of 10 mM Tris-
HCI buffer, pH 8.0.
3. Reaction stopper
1 M Tris-HCI buffer containing 10 mM EDTA and
1% (W/V) Cetyltrimetylammonium chloride
EDTA: Ethylenediamine tetraacetic acid
4. Reaction dilution solution
19% (W/V) Triton X-100
5. Enzyme dilution buffer
10 mM DMG-NaOH buffer, pH 55 containing 0.1%
Triton X-100
6. Reagents:
DMBG : Tokyo Kasei Kogyo Co., Ltd. #D1322
Triton X-100: The Dow Chemical Company
L- a —~Phosphatidylcholine, dioleoyl (C18:1, [cis] -9) :
Sigma Chemical Co. #P-6354
EDTA (2Na - 2H20) : KISHIDA CHEMICAL Co.,, Ltd.
#060-29133
COD: Asahi Kasei Pharma Corporation #T-05
4-AA: NACALAI TESQUE, INC. Special grade #01907-52
Cethyltrimethylammonium chloride:
Wako Pure Chemical Industries, Ltd.  #087-06032
POD: Sigma Chemical Co. Type I #P-8250

Hl Enzyme solution
Weigh about 20 mg of test sample exactly 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 0.45 ml of reaction mixture for the first reaction
into a small test tube and preincubate them at 37C.
2. After 5 min, add exactly 50 ul of enzyme solution and
mix to start the first reaction.
% In the case of a test blank, add 50 ul of enzyme
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dilution buffer in place of enzyme solution at this
point.

3. After 10 min, add 0.50 ml of reaction stopper and mix.
On stopping the first reaction, add 0.50 ml of the reaction
mixture for the second reaction immediately to start the
second reaction at 37C.

4. After 20 min, add 1.5 ml of reaction dilution solution and
mix.

5. After 10 min, measure the absorbance at 500 nm.

Absorbance sample : As/min
blank : Ab/min
AA/min = (As/min— Ab/min) =040 Abs/min

H Calculation

AA/10 1 3.00 1
Activity (U/mg) = ————— X — X —— X —
122 x 1/2 2 0.05 X

122 : millimolar extinction coefficient of quinoneimine
dye at 500 nm (cm? / umole)
2 : the multiplier derived from the fact that 1 mole of
phosphatidyl choline produces 2 mole of Hz20:
1/2 : the multiplier derived from the fact that 2 mole of
H202 produces 1 mole of quinoneimine dye
10 : reaction time (min)
300 : final volume (ml)
0.05 : 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. Enzyme activity will be retained for at
least one year under this condition (Figure 3).
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PLDP,PLDPV ;&1BIFE % (Japanese)

I.

1 —BUS SR AR
0.2M DMG-NaOH #% ¢ pH5.5 0.10 ml
10mM 81L& 7 AR 0.05 ml
3% (W/V) ~1U k> X-100 ¥ 0.05 ml
10mM FE R Y 0.10 ml
FEEK 0.15 ml

D:10mM 8B (74 27 7 F 203 v,
DA LA A V)
L-a-7+277FYvay vy, V4 LbAA
WV 78.6mg % 5% (W/V) kY k> X-100 i
10ml THEMHT 2o

2. BPUSHIER AR

15mM 4-AA iR 0.05 ml
02% (W/V) 7 =/ — )ik 0.05 ml
IM kY A -HCl #& & pHS8.0 0.05 ml
50U/ml POD i ? 0.05 ml
50U/ml COD i ¥ 0.05 ml
TN 0.25 ml

2): 50U/ml POD ik
POD500 HiA7 (PPU) % 5%k 10ml TiAEMG 3
Do

3) :50U/ml COD i
COD500 H47 (U) % 10mM ) A -HCI #& &
pHS8.0 10ml TH#EfET 5,

3. B I3
1% (W/V) bt F NV Y XAF VT ¥V EZT L
L 10mM EDTA #%&% 1M U A -HCI #Z i’
pH8.0

4. BOLHAHE
1% (W/V) hU b ¥ X-100 &

5. BEFRUETRAVHUE R
0.1% Triton X-100 % & & 10mM DMG-NaOH

KR pHS.5
DMG (33- Y AF V75 — VilE) LR 3

#D1322
FY b+ >~ X-100:Dow Chemical #l: %4
L-a-7+A77FI)Vayy, TFLF AN
(C181, [Cis]-9) : ¥ 7 ~*:#L  #P-6354
EDTA (=5 L ¥ Y7 3 Y UFEEE - 2Na-2H:0) :
¥ ¥ F b #060-29133
COD (V) YR LEER) Ak 7 7 — <8 #T-05
4-AANFH T AT A B #01907-52
EAbEF VR XAF VT VDT L
GRS T 38
POD: ¥ 7 <48 Type I #P-8250

#087-06032
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I. BREAME
Hodh# 20mg ZAEHICR Y . BEREHmAHUNW ¢4
7 20ml &9 5,
Z DM A R BERATAE CEEARNT %,

. BIE#HRIEE

L /NERBRAE 12 88 — BUS SRR A 0.45ml % IEAE L2 20
L. 37CToiminy 5.

2.5 it i, R EUVEHE 50 ul & IEFELZIN R THRA
L. 37CTH—RICZERIGT %0
MKEWE Z O A TR OUD D) IZER AR

AR 50 wl 2R %o

3. 10 ik, BUCE IR 0.50ml Z 2 TEM L. %
—RSEELRT 5 3, BEHICETUSHERE
i 0.50ml Z A TRAML., 37C TH TSz HIET

Z\)O
4. 20 oyl te. BSOS HABEE 1.50ml 2 A TR
%0

5. 10 7r##k, 500nm BT AN GEEZHET 5.
Ko b NI & FAENEIE As/min, BRI
Ab/min & § %,

A A/min =(As/min— Ab/min) =0.40 Abs/min

V. &

AA/10 1 3.00 1
X — X —— X ——

122 x 1/2 2 0.05 X

M (U/mg) =

122: % 7 A4 I 8FED500nm I2BF A I EL
S FUEARE (cm? / umole)

2 T AAT TN Y TELDS HO22 BN
Lo N A ARl N SR %

TH O 2 BV X ) A IV BFE L ENVHERT
RN P Y ¥

10 : SUSHEER (min)

300 : G (ml)

005 : SISt L 7-EE st el & (mh)

X EFEREEOMGIRE (mg/ml)

1/2





