(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 3.1.44)

H2(|3—O—CO—R1 H2(|3—O—CO—R1

HC—0—CO—R: + H0 — HC—0—CO—R: + HOCH:CH:N"(CHs)s
OH OH
I I

H2>C—0—P—0—choline HzC—O—|F|>—OH
) )

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

: See Table 1
: 46 kDa (gel filtration)

Substrate specificity
Molecular weight

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 Table 3. Effect of metal ions on PLDP activity
Substrate Relative activity (%) Metal ion Concentration Relative activity
o)
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 MnClz 10 132
Additive Concentration (%) | Relative activity ZnClz 1 99
CoClz 1 106
None 0 0 BaCl: 1 101
Triton X-100 0.1 28 CuCla 1 65
0.5 100 EDTA 1 99
1.0 78 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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pH pH Period (month)
O : 3,3-Dimethylglutarate-NaOH 37°C, 60 min. —20°C
buffer O : 3,3-Dimethylglutarate-NaOH
® : Phosphate buffer buffer
A @ Tris-HCI buffer @ : Phosphate buffer
O : Glycine-NaOH buffer A : Tris-HCI buffer

O : Glycine-NaOH buffer

Transphosphatidylation Catalyzed by Phospholipase D

N*Mes Fig.4 The Influence of Organic Solvents on the Yield of
OR X—OH H 0/\/ OR 5’-Phosphatidylcytidine by PLDP-Catalyzed
K /‘ Transphosphatidylation
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Organic phase : Solvent (0.5ml) Contained 1mg 0(\\0‘0 \@\‘\\\ \‘\\\\'bo %'30 (\\)‘8
Dipalmitoylphosphatidylcholine X

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
100 % Uracil Nucleoside }
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pH
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 + H.O —— Phosphatidic acid
+ Choline
COD

Choline + 2 O2+ H2O ——= Betaine + 2 H202

Fig.6 The Influence of Reaction Temperature on the Yield
of 5’-Phosphatidylcholine by PLDP-Catalyzed
Transphosphatidylation
(Donor:dipalmitoylphosphatidylcholine, Acceptor:
Cytidine, pH4.5)

Time (hr)

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.



Il Reagents
1. Reaction mixture for the first reaction
0.2 M DMG-NaOH buffer pH 55 0.10 ml
10 mM CaCl: 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) 150 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
1% (W/V) Triton X-100
5. Enzyme dilution buffer
10 mM DMG-NaOH buffer, pH 55 containing 0.1%
Triton X-100
6. Reagents:
DMG : Tokyo Kasei Kogyo Co., Ltd. #D1322
Triton X-100: Yoneyama Yakuhin Kogyo Co., Ltd.
#03821
L- a -Phosphatidylcholine, dioleoyl (C18:1, [cis] -9) :
Sigma Chemical Co. #P-6354
EDTA (2Na - 2H20) : SEKISUI MEDICAL Co., Ltd.
Special grade
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

B 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.
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% In the case of a test blank, add 50 ul of enzyme
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) =0.40 Abs/min

M Calculation

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

12.2 : 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 H20:
1/2 : the multiplier derived from the fact that 2 mole of
H20: produces 1 mole of quinoneimine dye
10 : reaction time (min)
3.00 : 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 ;&1BIE ;% (Japanese)

I. %R
L &~ SR AT

0.2M DMG-NaOH #% i pH5.5 0.10 ml
10mM AL VS v AT 0.05 ml
3% (W/V) +V b > X-100 Vi 0.05 ml
10mM ZEE i Y 0.10 ml
FEELK 0.15 ml

1):10mM E£EERE (7+r A7 7FIvay v,

TF LA A IIVIER)

L-a-7 A7 7FINayr, VXL A4
)L 78.6mg % 5% (W/V) ~) k¥ X-100 ¥

10ml THEMHT %0
2. USRI A
15mM 4-AA il 0.05 ml
0.2% (W/V) 7 =/ — ik 0.05 ml
IM N1 2 -HCI #& 4 pH8.0 0.05 ml
50U/ml POD i ¥ 0.05 ml
50U/ml COD i ¥ 0.05 ml
Tk 0.25 ml

2): 50U/ml POD Vi

POD500 A7 (PPU) % #HK 10ml THEMFE 3

%0
3):50U/ml COD ¥

COD500 H.47 (U) 2 10mM + 1) A -HCl #E1# ik

pH80 10ml TiAf#T 5,

3. BUGF L

1% (W/V) b F IV b)) AF VT VEZT A
& 10mM EDTA %#&& 1M b Y A -HCI #E i

pH8.0
4. FUSHAHUE
1% (W/V) h1U k> X-100 &R
5. BRIV HURIE
0.1%Triton X-100 % &% 10mM DMG-NaOH

#EATR pH5.5
6. Ik
DMG (33- Y A F N7V & — VEE) st bl
#D1322
RN X100 K ILSE R T3 #03821

lL-a-7H#A77FINVa) vy, JFLF A
(C181, [Cis]-9) : o 7/ ~<*:#L  #P-6354
EDTA (=5 L > Y7 3 v IUEERE-2Na- 2H-0) :

KA T4 B VEL Bk
#T-05

COD (V) »fblEd) JBAbpe 7 7 —~ #L
4-AAF AT T A7FE B #01907-52
EALEF NV PY)XF VT VDT A
A T
POD: ¥ 7 ~## Type I #P-8250

#087-06032

71

I. BREMR
Minf 20mg Z HHICE ) . BEREMA R T4
25 20ml &9 5%,
Z D A BEFRETRAFUR CEE AT 5,

. AIERIEE

L /B | 238 — POUR R EE TR A 0.45ml % TR 2557
L. 37C TS %,

2. 5 orfEmtn . BERBUEHK 50 ul & IERE 2N 2 TR
L., 3TCCHE—nxMIHT %,

MEMILZ ORI CEERHEEO R D ) ICEER AR
AT 50 ul Z Mz %

3. 10 ke, BUSME IR 0.50ml 2z CHf L., £
— OB E T 5 LI, HHICHEZUNAERS
W 0.50ml & Iz CHRM L. 37C CHEISE BIGS
%o

4. 20 GriEmth
5o

5. 10 /58, 500nm (2B 2WEEZHET S,
Ko HNF-WIEE &2 BENRIL As/min, B WHRIX
Ab/min &9 5,

A A/min =(As/min — Ab/min) =040 Abs/min

B A AU 1.50ml %N 2 CiRAd

V. &

AA/10 1 3.00 1
X — X — X ——

122 x 1/2 2 0.05 X

% (U/mg) =

122: % 7 242 % 0 500nm 2B A I EL
PR (cm? / umole)

2 7 F AT FUNAY) Y 1IELDS H0:22 EIUAH
LS5 A a el N QY 4

1/2 :HoO:2 EVDHF ) 4 3 o mFE 1 EVDERT
5HZ el B

10 : BUSHESR (min)

300 : FS# & (ml)

0.05 : BUS it L 7z Bzt bhii s (ml)

X EFEREREOMGIEE (mg/ml)





