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2 o A=z 2XZESAIDEPLD)} EAFR A APLAE] ATAE A7 g w2 opills PLD
< Aol A= PLAS] FF= FAFELER(PC) AL ol HIAIFSUV)R o8-5te] d733lth PLA,
o] EAstA PLD2] e A= ik PLAS] & S7HA1lell we} PLDS] &) A 9] 2 galsle &
a5 9lek o3 LAl ©J7F As) BE wAsh] S)ste] L A ]l Sl o] Eoleate)©} ol

Z 29 E]DEFI(LPCYE SUVE 2 X 2]3lal PLDEAS AESISIT 1 23} PLD2 4] 2] Ko A izl
Zeleo] Ee oJaf S7k= 9lar, LPCel| oJ3iA= A= slek. 18y o] AEEL SAll A2 e 75 PLA,
£ A3 A5k Ao} o] PLDEA 0] AdE & Aoz Yyl &E|ee]E2] PLD #43} a7+ 239
o AHAE 2ok o $9kvk LPCe] Asf At vhE glo]liax Az v o) vkt Sto] L EAvlE|E AF
(LPAYS A|2)5}1 AR & go] Az AT =E PLDO] FAS A&)sl= 71 o2 Yelytl LPAE PLD2)
A& ALF S7HAZ T PLDE2A ol gk PLAAIA #AHE2] 95 v A7) 9138 Michaelis-Menten
kinetics} 7 WA S o]FHte] A} MAIE 7] 8] W3S ARSIt & A3 A= 27100 w2} PLA,
o] YA Eo] A|Z e A= PLDL] B4& 24 & = vt 7HeAdE BoFivha AlmHh

FHI0f: ¥z 2|ulobA| D, EAF Tl A,, 22 0]FH HIAF (SUV), S8 0ll°0] &, Bho] 2 x Aule|d E=]

ABSTRACT. As a model study for in vivo interplay between phospholipase D(PLD) and phospholipase Ax(PLA>),
effect 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 PLA,. 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 saturated fatty acids examined. The inhibitory effect of LPC was also extended to other lysophospholipids.
Among the lysophospholipids 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 carrying 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 A>(PLA;), Small Uniamellar Vesicles(SUV), Oleate, Lysophosphatidyl-
choline
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F ¥ 254 D(Phospholipase D(PLD); EC 3.1.4.4)
Q1A 2] phosphodiester 23] E4-E2 B+ &
YA el FH8HA EE =] o] Qo Ax
75 A s AT Ao sk Zlow deA 9l
o] &40 &4 AAT B 5 7]E0]
Stt? PLD7} AlZR} QA e] 3439l £ A9}

rle

i

e Lo

ok 2 olz}l 9keksl(endocytosis)o| Lt 1] 722 H|
Al AR HA e Boshs Aerx dEA Q)
J=ol49] PLD &2 393t AlsAdd 44
EE N 2E 2 v Befdls o
B yEe] gkt o F 9 AEAH, E4EE
(ROS)®N| <]t &4, =314} 5ol Fosl= Jo=
g2 QlalsejA gleks 12]3 A& PLD2] cDNA
EA| 2} -2 Castor bean®s ZFZ 3l ofullF]
o}7)1 7l 7] SollA] o]Fo]A PLDY| &AL A
T EdiE wls) =32 glek PLDE] o|2]3k F8
A7} @ Aol E738ka PLD 849 x4 )
ZYZell gk o]sli= o} 27] ©A|ol WF-=31 gle}.

M| E} Qx| A o] 412 M| E.2] #-3}(differentiation),
%2 (proliferation), AP (apoptosis) 5ol =g} ¥ 3}z
w, o] 2} Al IAA WA 4512 phospholipase
Ax(PLA,), phospholipase C(PLC), phospholipase D(PLD)
2 &4 Wsts 3 RkE R glgo] dElA
t}'0 ole)] w2} o5 &4 o WAEHE 4F
A/ A 2H A5 (lipid mediators)? 15 Apo]e] A&
Agol w2 Aol AL glok I A= LAN-I
A ZFE AR Al 22343 PLA,, PLC, PLD
7} Az A= o] 9o, ojuf AR AA =A4AE
o] A7 A| 22] A7} 2173 HHEA (neurotransmitter)
el 2 s w|Ao] WA= S AEFE
o] &3k & o}E Ag A= PLCL] 4] PLD A
&3l PAS} PLAS AAESQ 21 A4k
arachidonic acid®l] 2]3ll Z+Z+ gulj<} 5088 S7Fehs
Ho] FIoh” o]F XA A A Ale]e] A
A% (cross talk)S A|E AlZAEe] ;o] =l g)
o). 121} PLD 84 - gk A2 A= ©
z) olgle} & wkgk ZlAo] glvt. ¥ PLD &%
o] &gk o8] QlAlEel 23t PLD &4 WHIl= &
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3] 3= glck PLDE 437+ s3tEEs
calcium ion,” & diacylglycerol&,"* 18]3. &&]opul"”
%°] 9laL, PLDE A3 A7 222+ alkylphosphate
ester2}® lysophosphatidylethanolamine'’ 5-©] <& #]
siel.

PLDS} PLA, 7He] Ao 8= ©Ashr] SJ3l 2&
Aol A= PLDeY Hgk PLA,® FaFE Al
A pC WA 2 AHsto] ARSI LE PLD
A S 7718l 5 AAAS AHE-gE A
HZ1]| (interfacial catalysis) EI}5- ]85} L}, SDS
22 AHBAAAIL} A AAA =] A (micelleys RF
ol AR 28y o)F 7] &y AHEA
Ao AR B AA| Al Eets T Al AR
PLA®| B35 sl 437 &2 Aoz %
ks o] PCRS: AHE-3F SUVE o]-&3l it} WA &3-S
o] &8k Ao Tl W PLD B4 W 5
HAR2E A3 7)1 AS ARESle] SE3gI

o]3 x713}o| A PLAs= PLD 845 AA7|=
Ao Yepyton] o] &S PLAS A=A
LPC%} oleate® 77 SUVel Wol © HE3I
LPCE PLD A& A A7 2 oleate= BA S 5
7WXZit). o] A¥E 71 SUV A H3lel A 3]
S8 WIAIF olF el A, WAL AVE F
A3}aL, Michaelis-Menten kineticsE 533} t}. o]
£ A2 PLDE A= LPCE
3 vAIZ] 2717} £olE3len, PLDE 243}
A7) oleate®] 7= &3 WAIE 2717F S
sk AR yepyltt, o] mEl AE Fsto] o)
5 PLDS} PLA, AFo] 9] At A4S o= A= 4

S A~ = = o
g 5 9= R ARE I

= s
= 23

2. A2+ phosphatidylcholine(PC), phospholipase
Ax(from crotalus adamanteus venom), oleate, palmitate,
stearate, 3! 1,4-piperazinediethanesulfonic acid (PIPES)
-2 Sigma 3] AK(St. Louis, MO, U.S.A)ZHE ¢
39}, 314 lysophospholipidg] lysophosphatidylcho-
line(LPC, 18:1), lysophosphatidylserine(LPS, 18:1),
lysophosphatidylglycerine(LPG 18:1), lysophosphatidy-
lethanolamine(LPE, 18:1), lysophosphatidic acid(LPA,
18:1)= Avanti Polar Lipids(Alabaster, AL, U.S.A.)°]|
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A F-431e}. [9,10-°H]palmitate(S mCi/mL)=Dupont
NEN (Wilmington, DEL, U.S.A)ell A 74151931, o] &
AR&-3}e] [*H]palmitoyl PCE Murakamis-2] o]
w2} LPCEHE] A3}t Octyl-sepharose CL-
4B+ Pharmacia Biotech(Sweden) A|&-°]™, TLC 3+
(Kieselgel 60 F254)2 Merck AHDamstadt, Germany)
A E-S ARE-55T}. 8-aminonaphthalene-1,3,6-trisulfonic
acid(ANTS)<} p-xylenebis(pyridinium bromide)(DPX)
+ Molecular Probes(Eugene, OR, U.S.A.)°llA <]
skt WA A3 7] (liquid scintillation counter)+
Wallac 1409(LKB, Mt. Waverley, Australia)s A3}
Qx, W AR (light scattering)®  BI-200SB
goniometer(Brookhaven Instrument, Holtsville, NY,
US.A)E o]&3fgit).

Qi ZATRR|TIN DEA|. ol oAl
Al 798 AARE ARRL o] (savoy) EES ARE-SESITE
FalF2] olHE 715+ JungS oA Ak gl
P o] et 3 9l FAF 55°CA] A A2gh
5, 2§ =S =] ofo] AR AHAIEE ofAl &
Hol a2 A, olF WE AxRAA wEd o
o}A|E 7}FZE Ulbrich-Hoffman A &ulH of)!4 ule}
50 mM CaClS Z3&3= 10 mM PIPES buffer(pH 6.2)
2 HEAZ] octyl-sepharose CL-4B column®l|] ¥
Ca”?] w23 H3A7|HA EEAZl o8 22
HE AA= PLDE thA] 20 mM MES buffer(pH 5.0)
2 ¥ 2]7] monoQ ion exchange column®] ¥~ NaCl
FEE 2 M7 FsA7E A EE A3 o] A
%l PLD+= SDS-PAGE ol|lA 89 kDa®] @3 w|=
Uebte.

Small unilamellar vesicle(SUV) K| Z=. SUVE Lee}t
Choi # ol we} 1A Eetoll s 259} ghaf7]
£ o] &3} Alx3}}. PH]palmitoyl PCE E &5}
= YA 2ZF PCE cortex FE|Ho] Yo AA

g BB ghe woz Wit of we A
A2 0.1 M KCI3} 10 mM HEPES (pH7.0) -89

mLE $3}A7] o} votex® A|A] E50A &
HE @At o] FEFNE 4°Cel A 14]7F 53k probe
ol 283 shalslz Asde. el o} )
2 34121 A7 Beleli 40,000 gollA] 208:7) 21
Jaelshol AR T FUE SUVE AHsHIc

ZAZE|uE D 24 5. PLD 55 542 Y
A THRAE 33 2 PC SUVE o83}

b

> o offt -

_& o%

rlo

ot

s3stgit. 9k &3} 10 uLoll= 10 mM HEPES
$+Z-8-l(pH 7.0), 0.2 mM PC, 0.1 mCi [*H]palmitoyl
PC, 100 ng PLD, 10 mM CaCl,, 0.1 mM KCI& ¥
Qeh W2 A4 AH7hRHE AFekglen, 37°C
oA 1087F WA F e}, W82 750 pL chloroform/
methanol/1 N HCI (100 : 50 : 3, viviv)g 9] $24]

Zom, 250 uL 0.1 M KCIE 718k 3 10,000 g°ﬂ
Al 3E7E AR fr15s 2tk 7U1%
U 42 AAEL TLCH| A3l —fﬂ?ﬂ"ﬁ‘:}.
ZANEwl 4L ethylacetate/isooctane/acetic acd/water
(13:2:3:10, viviviv)Sth 8. 2= =72 A7)= 2l
AR Ause, AAEA A FRE Folu
liquid scintillation counter (Wallac 1409)2 1 WAl
S e SAGES ke dglen
2 Fsk3ict

PLA2 M £3. 9k &3l 500 uL= 10 mM HEPES
=gl (pH 7.0)%] 6 mM PC, 1 mCi [*H]palmitoyl
PC, PLA,, 10 mM CaCl,, 0.1 mM KCIE 2] &=
Sick. whe-e mag Arskel Al2en 37 colA
1 A1ZE REGAIZI e B 3 20 s AF sk PLA,
Y2 AESHAL Ul AE o ARl AHE
3hod}. ¥ 500 pL chloroform/methanol/1 N HCI
(100:50 : 3, viviv)s Bo] A7 2w, 250 uL 0.1 M
KCIE F71F & e8] 77]15< &85k
o 77155 Zxsle] 92 A2 30 4 L chloroform
o] o TLC HollA] Afsteic). A2k A7l 4
ZA]2 chloroform/methanol/4 N ammonia(65 : 35 : 5,
viviv)elitk. 8 e & 27| = A3l A= palmitate
= &l Wl 2 Wle= FAsH SARES
Hgsle] dglew gk AdE Helgict

HIAIZ M7|(eakage) SH. SUV ©]F1}e] kA4

E

Baghs A

< AE3] S8 HAEY A7) A wHe R o
# A Ellens S°l ¢J3F ANTS/DPX 9% 3Z=A4H
£ o] 83}l T A8 E YEAZ] SUVE 75 mM

ANTS, 270 mM DPX, 0.1 M KCI ¥} 10 mM HEPES
(pH 7.0)0% Wit} SUVE|| E3=]A] 9k 9%
°] 852 sephadex G-75 column chromatography
= ARgSte] A|lAslgl o 8& S eRE 01 M
KCIE =33 10 mM HEPES(pH 7.0) SFEANS
ARG} 35742 7152 ANTSS DPXE Ui
3} 9= 02 mM SUVE 0%2 Aska, 2& ok
ANTS/DPX SUVE AW &AJA| Triton X-1002 £
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BAIA ©]F 100%= Aot %AH7](leakage)® L 2
= yediglet Adtel] Yepd A= v 54
g & Hpke 9gich

HIAIS Y ARZE AH WA E 2715 S48 ¢
3 Suvell 2Jg ¥ AkghS BI-200SB goniometers
ARgslo] AReollA S7dsksict. #le]A Ak 514
nmel] BHEglom A7k whE ARt A7)e] HIlE
7153k glet. Ak Ao ARg-3 sSuve AA] -]
1.0 mL2] &3tello]] 0.2 mM PC, 0.1 M KCI, 10 mM
HEPES(pH7.0)%} 0.1 mM=2] oleatet} LPCE- g o] Wt

=9
= M

a1

o

k3

PLD EM0] O|X|= PLA22| Y&k 7 Q1A A
Alel| F+e31= PLA,, PLC, PLD 52 AlZ oA A
Z AZAG| Bogsl= Foz dHA gt} B A
oA AlEUoll A PLDS} PLA,S| AlZ 2kg-0] 3t
5d A¥o g okafF pLD Aol n]x|& PLA,Y
g3 At 27 pol ko] B [H]
palmitoyl PCE o] & PC SUVE WA PLAE
A2gk Fe PLD 84S SA4315eH, 1 4
23] 7tastdrhFig 1). PLA, 4 S7}] wet

10 14 g
o =
12 _ 8
2% 8 e
'_"‘E >y
R 10 2%
3% 6 RS
=3P 8 gd
L - 2
oo 6 n-g
(S 47 S
T% 4‘5
S
S 2 | &
g 2 E
0 0 £
0 50 100

PLA; (mU)

Fig. 1. Effect of PLA, on the cabbage PLD activity. The
PLD activity was determined with PC SUV containing [*H]
palmitoyl PC. The reaction was carried out in 10 mM
HEPES bufter(pH7.0) for 10 min at 37 °C. The radioactive
product PA was separated by TLC plate and the radioactivity
was measured with a liquid scintillatin counter. The PLA,
activity was also determined with [*H] palmitoyl PC vesicles
and the product [*H] palmitate was separated and counted.
Data are expressed as means of duplicated experiments.
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PLD &4 A3 @A vh)g] oAk =gl ew | PLA,
7} ¥IA1E PCE 10% A% #3)|519S wl= PLD &
3 79 3] 2 it PLD 4 579l PLA,
7} A 9 £ 7FsA3S WA S8 PLAE
2] 8+ SUVE Sephadex G-75 columns ©]8-3}<]
PLAE A7 stlct. ojuf ARS-3F &5 82 0.1 M
KCI& %3 10 mM HEPES(pH 7.0) 95 £-9o]
Q). Fig 12 PLA, &40 93+ HAF x2S
T4 W37} PLD Aol 2 4FS Fu oS =
A Bl glch

PLD &40 O|X[= LPC2} oleate?] HEE. PLA,I
&) ZZF PC SUVE 7133 %] o] lysophosphatidyl-
choline(LPC)¥} +8]% A|9}4kel oleates T2 AYA]
3}7] Wil o]& Zhzhe] AyAdEA o] PLD &4
A= G AESIGTE PC SUVE s w) A4
] PCol] LPCY} oleates F71= olFglon A3
AI= Fig 290 =A18H3lE LPCE PLD 45 A
35} o1} oleater= PLD A4S 23]8 S7FAZCh
LPCS} oleate® FA]o ¥91E& wl= PLA,S] Az}
Akl PLD &4 ¢ #A3)=] gic}. & LPCe] a37}
oleate®] F32 olwsl= Ao 2 ey}l LPCY
oleate?] AHt=l Ayl= Fx} moko] zjo)7} 1 &9l
A 5 vk 7FsAE Bk Qlvk? & L
A3E W ] HEo] = inverted cone EoFo|1,
oleater= 28] H-o| ©] 2 cone EoF9 HE|E 7}
A3 gle] o5 747 thE Fke g Suve ofF
dhof] JEFE WA How A

KUAsa AR O ESe| AHEk ok9] Lpcet
oleate AHANE o] AA%] t}F7] 93] $-4 PLD

A O

N

-

Relative PLD activity

o

0 50 100 150 200
Lipid (uM)
Fig. 2. Effects of PLA, products on the PLD activity.

-A - effect of oleate and LPC; -ll-, effect of oleate; -@-, effect
of LPC. The PLD activity was determined as previously
described.
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Fig. 3. Effects of free fatty acids on the PLD activity. -/A\-,
palmitate; -{-, stearate; -X -, oleate. The PLD activity was
determined as previously described.

2937 oleate ©]9]] TR AMEo] A
AE3ISH(Fig. 3). 7AE 3} stearate$} palmitate’=
PLDE &AJ3tAZ o 23} A4kl oleate Rt}
2 43k Ak WA Ak ofehe Taha)
2l stearate®} palmitatex= A2 2 2 oleateX .t} 2}
718 wHE Zk = cone B Ao F
e}, LPCol 1% PLD A3) &bk ke 2ol
zrms s es Aes A Balsh] 5ol @
s B Z2ou(18:1) WE FEnk ok Ftel
22X =S v th(Fig 4). AET 2
o|AFAFFE F lysophosphatidic acid(LPA)S-
A3 nE glo| Az Az =7} PLD AL A
S| A|ZAT}. Lysophosphatidylethanolamine(LPE), lysophos-
phatidylglycerol(LPG), lysophosphatidylserine(LPS)<
5 LPCHH A3 &35 ®of Fvh L F LPE
+ PLD 45 7P ol AsfiAzle Z2os ye
et o] LPES] A3 &v= AdEAA| SDSE o
&3 PLD &4 SAolA 2] Aake}t dAskglet.”
# LPAE PLD BA4& A=F Z7HA3Hh LPAE

o
gt

L

Mo > r

AL hl oX,
-11:

o
!

Relative PLD activity

50

100 150 200
Lysophspholipids (uM)

Fig. 4. Effects of lysophospholipids on the PLD activity.

-, 18:1 LPC; -O-, 18:1 LPE; -A-, 18:1 LPS; -X-, 18:1

LPG; -H-, 18:1 LPA. The PLD activity was determined as

previously described.

R

rlo

3]

o gelaxAxeT e} e v Bo] glo
H FASE i 3tk LPAE A9 o2 Al 7]
ol Hofshs AR Hiwe] glon 53] &
H|FE o A= T2 o] growth factore} -AFgE A2
7158 7= e g AR Qlp2

PC HIAIZ M 7|(leakage)0ll O|X|= PLA,, LPC,
oleate?| &t PLD A °] AAbe]] 2)3| Sl o
LPCel| o3 A== s o #9317] $13) o
= E3HAEe S % A&t HAIEl W
x5 45°] ¥35 o]&3 WAF A7](leakage)=
ANTSZ o] &-3}e] AA514t}. ANTS®] @#-2 DPX
2fe] Aol mlzkste] agEolAE dgo] yehdt
Al 9Foi}(quench) WA E B} 2 L}om Fo]AA
ANTS®| o] yepde}, o] o]&-3k WAIF A7
Z4H-2 Smolarsky 5°l 23] 22T AEE
t}.? wA[Fel] PLASE 37 °CollA] RE&-A17) 5L WA=
A7) E7e 0°colA A rkFig. 5A). AR 2
#} PLAY £J3} palmitate 2§42} PC SUVE] A)7],

E

5 o)Fute] =g Tk 7o) Hag Jle=
7 12 o
L (]
o B8 A 10 S
g; 5T -gU-
52| 18 22
a4 28
'I'jé I 6 8o
s 3 Ew
<, 4 58
| &= 2 a s
1 2 ‘
0 ) 0 |
0 100 200 300
PLA; (mU)
20
B
15 |
(<]
g
s 10 |
—d
=
5 |
1]
0 50 100 150 200
Lipid (uM)

Fig 5. Effects of PLA; and its products on the leakage of
PC vesicles. The leakage was determined by using ANTS/
DPX system as described in Experimental section. (A) effect
of PLA»; (B) effect of its products; -Hl-, oleate; -@-, LPC;
-A-, oleate and PLC.
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velgteh o] oln] Ry A} dnew @3t
gk PLAON 23k QA4 o)51} uhy] Ak} A8k
t}* Oleate®} LPCE 27} Yol wks &3 HiA|E=
11 57} S8t ule} A1 F-e] ek Ale] =7 7
3= RoF3oh(Fig 5B). 53] LPCila X33
g WA o gA 987} Aok 28y PLDE
A3} 7] oleate® HIA|E-2] o]F S wI| A7
£ Zlo% Yeht PLDS| &4 H3le} WA Fe] oF
A= EE A AL gas 2 Fooh

PC SUV 37[0f| O|X|= oleate2} LPC2| A4EF. Oleate
9} LPCell ]k PLD &4 x4 uigh = v A
oo A8 EF MAFS 2)E Y A e R
S35tk 514 nm dlo|A =2 SAT ZF WA=
H7]%= PC SUVE] 7% 12.02 nmZ YERF 21 oleate
£ 92 7% 1443 nm, LPC2] Z$ 10.02 nm=E 1}
ElstTth(Fig. 6). 5 oleateol] ©J3l WA Z2] 27|17} 5
7Vt 3 LPCel 93] F45 05 RoAFdh
Oleate®} LPCE- 37| 92 WA F-2 1 =27]7} 27|
Wsla] okoirh. o] A= Suvel Z7)E F7HR)
oleatex= PLDE EA 3 A7), SUVE 27|55 4
AIZ1 LPCE= PLD 84< A#A7]= Aoz 4
5 Sdet.

il == PLD2| Michaelis-Menten kinetics. PLD
Aol gl oleate2} LPCS] A= 3k Michaelis-
Menten kinetics® 35te] AE3S}G ) PC SUV 5%
H3lol] whE PLD 45 5434 double-reciprocal
plot AckFig. 7). L A} oleatet} LPC7} Sl

Ly ST O

0.2

=)
e -
= [

Relative amount
e
&

1 10 100 1000
Radius (nm)

Fig. 6. Effects of the PLA; products on the radius of PC
SUV. The PC vesicle radius was estimated by light scattering
method as described in Experimental section. -O-, PC;
-l-, PC+oleate; -@-, PC+LPC; -A-, PC+oleate+LPC.
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0 2 4 6 8 10
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Fig. 7. Effects of oleate and LPC on the Michaelis-Menten
kinetics of cabbage PLD. (A) Double-reciprocal plots of the
PLD activity in the presence of oleate; ll, 0 uM; 4, 5 uM;
A 50 uM; X, 100 uM. (B) Double-reciprocal plots of the
PLD activity in the presence of LPC: H, 0 uM; €, 5 uM;
A, 10 uM; X, 20 uM.

PC SUVE #% PLDY Vpu= 5.13 nmole/min/ng
protein® £ UePow 7)Ao tjgl K, 3+ 0.57 mM
o]3lc}. Oleate E=ANBFAA Vi 312 I A& (Fig 2
2} 3yl A9} o] S8l o Ko, 32 oleate =
7} 57V Ak} & 30, 50, 100 uM<] oleate
EZA5}NA K 22 034, 0.24, 021 mM=Z e}
Wth(Fig. 7A). ]+ PLD7} <=8+ PC SUVEL} AF
Aoz S35 W oleate-PC £3F SUVe tf Z
Azt 2 on|gkc). LPC] EAIA Vi
e Axskgiew, Lpcrt 5, 10, 20 M & o K,
< 77} 091, 1.67, 2.63 mME Z78l= o= U
elgtth(Fig. 7B). ©] A= CAg = PLD7} WFA
317} o}zl LPC-PC &3 SUVe & A3s}A] 23t
= HAF 9] oleate-PC E£3} SUVSF g7 o]
tl. Oleate2} LPC2] o3 Ahkel g7h= o]5 %A
9] Aske} mefe] zfo] Fol|A 7|gkcha A
& ek 28 ol o type PLDS] 331 57}
o}z ||| ¢k Aefel” PLDS} o]& A|AET}
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Az} QA Aol 2Hg-s=
HAE Alole] AT 82 AlE
Alxe] o8 7|52 A=) Qi) &
okl 3 PLDZ 7}A] 3L PLA2] %3S PC SUV A
glo| A #aslgie). PLA <3 PLD2] A8l &v}
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