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ABSTRACT. As a model study for in vivo interplay between phospholipase D(PLD) and phospholipase AxPLA:),
etfect of PLA: on the activity of cabbage PLD was examined employing phosphatidylcholine(PC) small unilamellar ves-
icles(SUV). The PLD activity was inhibited in the presence of PLA;. Almost complete inhibition of PLD activity could
be brought about with increasing amount of PLAx. In order to evaluate the inhibitory effect of PLA., effects of its prod-
ucts LPC and oleate were examined by adding individually to the SUV. The exogenously added oleate enhanced the PLD
activity, while the LPC inhibited the PLD activity. However, in combination of LPC and oleate, the PLD activity was
inhibited as similariy to the PLA. added directly to the assay system. The oleate enhancement effect was greater than
the other satwated fatty acids examined. The inhibitory effect of LPC was also extended to other lysophospholipids.
Among the lvsophospholipids tested here, all except LPA inhibited the PLD activity. LPA showed marked activational
effect. The modulational effect of the molecules produced by PLA: on the PLD activity was further investigated by
examining the stability of bilayer structure and the size of mixed vesicles in addition to camying out the Kinetics of
Michaelis-Menten. The results presented here could show a possibility of in vivo clue for the modulation of PLD activity
by the products of PLA. under the certain experimental conditions.

Keywords: Phospholipase D{PLD}, Phospholipase As(PLAs), Small Uniamellar Vesicles(SUV), Oleate, Lysophosphatidyl-
choline
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I &E. Al phosphatidylcholine(PC), phospholipase
Ax(from arofalus adamantens venom), oleate, palmitate,
stearate, ¥ 1,4-piperazinediethanesulfonic acid (PIPES)
52 Sigma 3] AKSt. Louis, MO, U.S.A)EH¥E T3
3kt ¥4 lysophospholipid?] lysophosphatidylcho-
line(LPC, 18:1), lysophosphatidylserine(LPS, 18:1),
lysophosphatdylglycerine(LPG, 18:1), lvsophosphatidy-

lethanolamine(LPE, 18:1), lysophosphatidic acid{LPA,
18:15 Avanti Polar Lipids(Alabaster, AL, U.S.A.)]
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Small unilamellar vesicle(SUV) H|=. SUVE Lees}
Choi W1l @2k QA4 ELAE 227 5]
€ o] &3l Az3stL o) Hpalmitoyl PCE 3}
= LA EZ PCE cortex T2 Y A
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$k3-4-8(pH 7.0), 0.2 mM PC, 0.1 mCi [*H]palmitoy]
PC, 100 ng PLD, 10 mM CaCls, 0.1 mM KC1E 9
ek dhee Ea Brl2Ee AAsiden], 370
oAl 1087k WS- F e} 822 750 uL chloroform/
methanol/1 N HCI (100 : 50 : 3, viviviE g 27
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& A3t AAZSIC o|d 4% SA2 2= 0.1 M
KCIE 33 10 mM HEPES(pH 7.0) LA
A-gslolct, ¥3357] 712 ANTS2H DPXE
Z3T T 02 mM SUVE 0%E AH3ha, 22 ok
ANTS/DPX SUVE Al 847 Triton X-100% 4
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Fig. 1. Eflect of PLA: on the cabbage PLD activity. The
PLD activity was determined with PC SUV containing |11
palinitoy] PC. The reaction was carded out in 10 mM
THEPES buffer(pt17.0} for 10 min a1 37 *C. The radicactive
product PA was separated by T1LC plate and the radioactivity
was measured with a liquid scintillatin counter. The PLA-
activity was also determined with [711] palmitoyl PC vesicles
and the product [*1] palmitate was separated and counted.
Dala are expressed as means of duplicated experiments.
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Fig. 2. Ellects of PLA: products on the PLD activity.
-A - ellect ol oleate and 1.PC: -M-. eflect ol oleate; -@-. elfect
of LPC, The PLID activity was determined as previously
deseribed.
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Fig. 3. Eflects of free fauy acids on the PLD activity. -,

palmitate; ~>-, stearate; -X -, oleate. The PLD activity was ==
determined as previously described. FR Ao ¥ o] 8 HAIF /"H7](le"1kage)-'3
ANTSE: o] &5]of AAs2duh. ANTSS] 32 DPX
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Akl stearate®} palmitate’= AthZ 25 oleaterle} 2 vl = Al 2ol PLALE 37 °CollA Hl-g-A#] 4l w2 &
2 z7)9] e E Zha gl= cone ¥oFY Ao A7) F7L- 0°ColA AlEsIvirig SA). AF 2
A=) Lpce] 2)3)F pLD A&l &317) ofdt 2le) A& 3 PLAO 213} palmitate 43 PC SUVE] A7),
A E| Sy A8x] o Al E BelE] 7] $1Ee a % olgube] EebAAle] Ul o] et slos

& B grod(181) el FPuk o o]
A FAFE| NS B ysldohuie 4. ARE g 7 A 12 -
o - L . - 6 | 2
O A F.AF | H| 2L 2 |vsophosphatidic acid(LPA)E é’,m I 10 -§d
A 2.5 kol 22T W) 5} pLD BHE A §3°! 18 as
a8 4 28
g Al ). Lysophosphatidylethanolamine(LPL}, lysophos- | 8 . 6 82
Y E'l—
phatidylglycerol(LPG), lysophosphatidylserine(LPS)2- To\o" 2 f 4 E;.
5 LPCAY A3 5425 Re i) 2L 2 1LpE 10 12 ‘
= PLD BaE /1 ol ARAE Aes tel 0 ' o
whek, o] Lbie] A3 Eibis AQEAA %Ds—E— o] 0 10 200 300
£ PLD $4 S0l A9 Aitet o> 1%}3& " gl PLA; (mU)
- 20
A LAz PLD S48 i S71AZ0 Leas B
10 15
2 S
T 8 £
g g1
—d
g .
-
o 5 |
4
s
% 2 1]
© 0 0 50 100 150 200
0 50 100 150 200 Lipid (uM)
Lysophspholipids (M} Fig. 5. Effears of PLA: and its products on the leakage of
Fig. 4. Eltects ol lvsophospholipids on the PLD activity, PC vesicles. The leakage was determined by using ANTS/
- 1821 LPC: <7 5-, 18:1 LPE: -/, 18:1 LPS: -X -, 18:1 DPX system as described in Experimental section. (A) effect
LPG: -H-, 18:1 LPA. The PLD aclivity was determined as of PLA:; (B) effeet of its products; -H-, oleate: ®-1.rC;
previously described. -A - oleate and PLC.
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Ao]l &l oleatel} LPCL] ANYE] 8S Michaelis-
Menten kinetics 886l AEslAu) PC SUV $x
3] upit PLD ZALE FAS9 double-reciprocal
plore AThrig 7). 2t A%} oleaet] LPCZE gl

7|5

gl dv oy
e ru',o
rir

i
ok,
|

o
r‘
1.:

\J

0.2

=)
e -
= 2]

Relative amount

1 10 100 1000
Radius {nm)

Fig. 6. Eflects of the PLA. products on the radius of PC
SUV. The PC vesicle radius was estimated by light scattering
method as deseribed in Experimental section. - PC
-B-, PC+oleae; @-. PCHLPC; -A-, PC-oleate+1.PC.
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