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Flounder brain cytosol contains protein inhibitors that markedly inhibit the activity of partially purified brain membrane phospholipase
D (PLD) which is dependent on phosphatidylinositol 4,5-bisphosphate (PIP,) but insensitive to ADP-ribosylation factor (ARF). The
PLD inhibitors have been enriched through several chromatographic steps and characterized with respect to size and mechanism of
inhibition. Sequential chromatography of the brain cytosol yielded six inhibitor fractions. Two (IIA and IIB) of six inhibitor fractions
showed the PIP»-phosphatase activities. IIA was identified as synaptojanin, a nerve terminal protein that has known to be a member
of the inositolpolyphosphate 5-phosphatase family, by immunoblot analysis. IIB showed an apparent molecular mass of 158 kDa by
Superose 12 gel filtration chromatography and was immunologically distinct from synaptojanin. IIB hydrolyzed PIP,, yielding only
phosphatidylinositol phosphate (PIP) as product, suggesting that IIB hydrolyzes only one phosphate from either the 4- or 5-position
of PI (4,5)P.. These studies demonstrate that the existence of multiple PIP,-phosphatases have been implicated in the negative

regulation of PIP,-dependent PLD activity within flounder brain.
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AAA7MFEH AL (phospholipase) 52 EE A9 H¥et
9] 7489 2AAA (phospholipid) ] A#4 2 Rafig #2 A
EulelA oAt 2 ojygl AXIEARF g ATl A
zR90] F#E g3t o} ALAl (second messenger) 5E A
sted 283 988 1) (Serhan et al, 1982; Downes and Mi-
chell, 1982: Grzeskowiak et al, 1985). A A/MEH AL D
(phospholipase D, PLD)© Al 22t} Axd F Fd AR X
29E]9dZ3 (phosphatidylcholine, PC)2] E2XT]HE (phos-
phodiester) Z2#& 7hE8AA F8 A4 ME phosphatidic
acid (PA) 2 249 (choline)& A3, Y3 4¢3 (primary
alcohol) EAFANM= $ 4202 phosphatidyl ##& ¢IALE
Aol A F2HEYYE (phosphatidylalcohol) & A 4de 55
o} transphosphatidylation ¥H&& Zvuishs XAX T o2EEA

(phosphodiesterase) ©1 T+ (Bocckino et al., 1987; Pai et al., 1988;
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Phosphatidylinositol 4,5-bisphosphate (PIP.) phosphatase,

Yang et al, 1967). PLD9] #-& 93 44 € PCe WAMIES
< AxVelM Foad 423 98-S 993 PAT 2 AF 7}
ojaf AgAE AFAE3 fusogenic abilityE YERHH (Sim-
monds and Halsey, 1985), c-fos ¥ c-myc AA} A= (Kanuss et
al,, 1990), @} A A48 E 2 (protein kinase) 2] #4323 (Ha and
Exton, 1993; Limatola et al, 1994), AR A7 IEEHEL Cy
(phospholipase Cy) #7433} (Jones and Carpenter, 1993), respi-
ratory burst 2+= (Perry et al., 1992), 44| 24 (Fallman et al,
1992), membrane trafficking @ AXAY (vesicle transport)
(Cockroft et al,, 1994; Ktistakis et al, 1996) 5 #ojstn, 4
oMM E (fibroblast oAl DNA #4 2 AEF4E £3d4
(Moolenaar et al., 1986; Cuadrado et al, 1993). =3 PAE PA
phosphohydrolase] ¢J3te] 243 G st a2 C (protein
kinase C, PKC)& A8 A7) toldFe M E (DAGE AHE
H A Z-& lysophosphatidic acid (LPA) 9] AT 2A &&gd)
(Nishizuka, 1986; Kanoh et al, 1991). 283 ZdL A &3]
¥ 23 2% (phosphocholine)©l1} o} B E& (acetylcholine)
o2 A#Es o] AEFH o FHIH}AY A AGEIZ F§dd
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(Cuadrado et al, 1993). PLD 42 YA E 4 YN EH
Akl 24 FFAsA vdetvdn, 53] THF 2HdAME F¢
3 Fejo] PLD 8/4¢) tFdn B3 7% oo zAd)
EfF9 PLDE PKC, Z&#ol&, B2l AAstEL (tyrosine ki-
nases), GTPA® @93 (G-protein), phosphatidyl-inositol 4,5-
bisphosphate (PIP,), X'§4% (fatty acid), B Arf, Cded2, Rho A
o 22 A& GTPEY 993 (small G-protein) ol 9J&A &
A3t (Cockeroft, 1992; Brown et al., 1993; Exton, 1994; Mas-
senburg et al.,, 1994; Pertile et al,, 1995; Siddigi et al,, 1995; Singer
et al, 1995). £3, {59 PLD 42 AU o diadEd
gj3te] Al oA e df7)d] &3= AL E2XME synaptojanin,
AP-3, amphiphysin, fordrin ¥ 7]€} 30 kDa8] 50 Rusy
it (Han et al, 1996; Kim et al, 1996; Lukoski et al, 1996;
Chung et al, 1997; Lee et al,, 1997; Jenco et al, 1998; Lee et al,
2000).

ol¢t Zo] PLD7} AAA 7Argsarzn AFdA FEol
ol27|7A FEAT AEA FE3}oq 4 AEAY AXY o
FE A A wgol vl DA #Bogoe Aol wEd
wat o] E49 FE A, MEUAAN AeF 715, 228717 F
B¢ gL A7 e 1WA Yot Y A7 YR E
o] XfFol Uty o]Fojxa glon FAMNEA A d& A+
Ao AR Agolth, & dtolMe 9 o 234 A PLD &
%49 79 2 o] §4& dAde dHAE £ A
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B Age AL Fo8 AGES oh&H 2o} Bovine brain
phosphatidylcholine (PC) 2 phosphatidylethanolamine (PE)T
Avanti Polar Lipid 2538 T892, GTPYS ¥ phosphatidy-
linositol 4,5-bisphosphate (PIP;) ¥ phosphatidylinositol 4-phos-
phate (PIP)< Boehringer Mannheim& 258 74341, [Cho-
line-methyl"Hdipalmitoylphosphtidyicholine (50 Ci/mmol), [2-
palmitoyl9,10-"H]dipalmitoylphosphatidylcholine (89 Ci/mmol),
Linositol2-*H1P1(4,5) P,{7 Ci/mmol), [2-*Hlinositol 14,5 tripho-
sphate (21 Ci/mmol), [2-*Hlinositol 1,34 triphosphate (21 Ci/
mmol) 2 [y*PJATPS DuPont NEN2 ZHE TFY3% L, n-
octyl-B-D-glucopyranoside Calbiochem&.Z5H T3 A
Phosphatidylinositol 4,[**P15-bisphosphate (PI(4,[**P15)P,)& PI
()P, PIP 5-kinase 2 [y-?PIATP & Htg-A|#A WEAT PIP §5-
kinase¥ ¥l= NIH®| Lab. of Cell Signaling®l <%3& Dr. Sue
Goo RheeZHE doit)

2. ME xE
AFeM U AF kg YXY d4F F7] (H, 43, T 5)
g Azsg 44 AYALE G4 FHAU F 70T A3

4ag o ANE2 At

3. g4 D25E A ZZ

9AF] ZE 9x #A718 20mM HEPES (pH 7.0), 1 mM
EGTA, 0.1 mM dithiothreitol (DTT), 1.5 mM phenylmethylsulfo-
nylluoride (PMSF), leupeptin % aprotinin (£ 1.5 yg/mL) &
43 homogenizing buffer (buffer A)ol 94 FE33 F,
1,000X goll A 208 F dA st AAEL B 4
A 100,000X gl A 1A12F B 21& dAe A
AA R A 4Z Y (cytosol fraction)& PLD &4
AE gAsed AME37] 938Y solid ammonium sul-
Yol A% x3wx7t 70% HA 39 1AL T L
0
&

2B o 2
DRI R ST At
LW o b ow o

00X goll A 20% < A& 3 70% ammonium sulfate
& o] -70Ce BEIFHL} g, 2uE YR}
AEe o 28E (membrane fraction) E AHE3ch <

1% Triton X-100 2 03 M NaCl®l ##2 homogeni-
zing buffer2 1413t < wuke 3 &3 A1 A 100,000X gl A 14]
H 5o AR e g3E 7 vE (3FY)E AT

wd

!

AT A2 m o
Mo rlo
>
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4, QIX|EJIEBHEA D (PLD) A £F

PLD £4& Chung et al. (1997)9] ¥o] we} X2ate|dEd
(PC) & ¥8igte soz ZAs5 PLDY PC /s
16:1.4:19 molar 8]&¢] phosphatidylethanol (PE), phosphatidy-
linositol 4,5-bisphosphate (PIP,), phosphatidylcholine (PC) ¢} ¥
A% 200,000 cpme YEMEE choline-metyl”H (pam),PC7} #
7He QF AAFTE AR AHEEY g F o] FA s
714 25uL2 PLD source, 50mM HEPES (pH 7.5), 3mM
EGTA, 80 mM KCl, 2.5 mM MgCl,, 2mM CaCL,E #43 £
of 125 Lol A7F3a 37Tl A 308 % ¥ stop solution A
(CHCl;, CH,0H, conc HC1=50:50:03, v/v) 1.0 mL% stop solu-
tion B (1M HCl in SmM EGTA) 035mLE ¥l ¥3& ¥4
ANt HS9s AR F £E434E 05mL AdkA o] &
o #4€ [*H] cholineg liquid scintilation spectrometry® 7%
stk PLD ¥4 oAl vde) 84& YA d4¢ PLD &
A &3 24844 2 F8 PLD 84¢ dAse §HLE &
=

5. gx ==2g Ax|AsEH &4 D (PLD)S £&2 FH|

39 o guAdS 03M NaClol #F¥ buffer B[20 mM
HEPES (pH 70), 1mM EGTA, 0.0 mM DTT, 0.1% Triton X
-100]2 #3238 Heparin-Sepharose CL-6B Zdd FU& ¥
Z43& ¢5d902 AHsn Z¥E FUAL NaCl %27} 03~
20M HA 39 linear gradientZ 1¥% 50mlL £52 £53%
. 848 vehlle £8EE E5F 2o} buffer BZ 44 4T
%, buffer B2 uj2] #¥3 5ol gle TSK gel CM-5PW %ol &
23 28 (7.5X75 mm, Toso-Haas) ol FU3Ach SHAL buf-
fer C[20mM HEPES (pH 7.0}, ImM EGTA, 0.1mM DTT,
0.7% n-octyl-f-D-glucopyranoside]2 NaCl ¥% 0~10M ¥4
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A 1.0mL/min $X2 linear gradientZ £&8 4k €42
glle E£¥ES buffer D[20mM HEPES (pH 74), 1mM
EGTA, 0.1 mM DTT and 0.7% n-octyl-g-D-glucopyranoside] =
HY3E Heparin-5PW 28 (75X75mm)ol F9, A3 %,
gl de | Oml/min $%& 608 $¢ NaCl 5% 0~10M ¥
Aol A linear gradient® &Z3Ath Aojx BA4o] Qe R YE
£ PLD 982 AHE37] 9J8k] 50 uLy BF3ke] -70Co] B3
st

6. PLDEY X Cizol Za| Hy|

70% ammonium sulfate2 ¥38 g 47| AEXd 2EES
buffer E[20 mM Tris (pH 7.5), | mM EDTA, 1 mM DTT, leupe-
ptin 2 aprotinin (ZZ 1 pg/mL)]o] dg3te] 22 249 puf-
feroll 37 F FAG F QAR FEAL AY. dojd
45d< vigl buffer EZ2 ¥E 50| gl& DEAE-5PW HPLC
Zd Q15X150mm)o] #9438k, o F3E gde 4
70% &< buffer B9l NaCle 57 0~03M M= A &
o linear gradient  5mL/min £ 2 %33, 2 o] & & 100
£7H2 NaCl =7t 03~10M SA 3t §&3 A0t o] HHol
A 3709 84 3 [peak T (fraction 24~32), peak 1 (fraction
58~67), peak HI (fraction 84~87)1% Aich.

DEAE-5PW HPLC Zd 225 H 47 379 &4 £ 8& 5
gA4o] 7} & peak I (fraction 58~67)E 08M ammonium
sulfate 38N 2 wEo] 08M ammonium sulfateE TH3
buffer EZ Pl8] B¥3¥ TSK-gel Phenyl-SPW ZH o} T3}
o 9 AL 10 ml/min £ 2, A HAE 208 9 ammonium
sulfate =7+ 08 MAIA &&30 2083 E 85¥7A = ammo-
nium sulfate FE7t 08~0M HAWlA linear gradientz &%
S vlAgo 2 10087 A E ammonium sulfate X 0 Mol
&34 of ABANME THA peak IA (fraction 8~14), peak
TIB (fraction 39~43), peak IIC (fraction 54~58) 3709 PLD
gAAA EgEgo] AU (Fig. 7B).

Phenyl chromatography2%-El 92 peak A (fraction 8~14)
£ EoHA buffer EZ 3¢ 5 BT F AR B398
A, g 4F A€ 72 buffer E2 338 TSK-gel Hepa-
rin-SPW 23] #4531 d¥FAL 10 ml/min $E& NaCl ¥
E7} 0~10M HA 602 <t linear gradientZ £% 31tk Phe-
nyl chromatography2 5 & €& peak IIB (fraction 39~43)%&
buffer EZ2 3F5¢ F4% F d4Eso 4398 dn, o
o] 439%-E Microcon-30 (Amicon)& AHE3dte] 30 L2 525
3te] Pharmacia-LKB SMART System®| & 2# Mono SPC 1.6/5
of FId# ¥ 9HEL 100pl/min £E2 HE 238 FU4He
NaClE %7} 0914 05M SHA 608 < linear gradientZ #2%
33 veAE 3087HA 05M NaCl 523tolA $&3Ach 1
213 phenyl chromatography2 %8 A2 peak IC (fraction 54~
58)€ buffer E2 358 AT F dAvedted 4348
2, 443 4F 4 g Microcon-30 (Amicon)& AHg3ted 30 yL2
& %3k Pharmacia-LKB SMART Systeme®] %2t€ Mono Q PC

16/59 F9H F @A L 100 uL/min EEE AL B3E Foke
NaClE =7t 0914 05M H7A 60% 5 linear gradient? 4%
31 YA Ae 302714 0.5M NaCl FE3telA 3319t}

Mono S @ Mono Q ZHoZNH A& Z7te] PLD oA £
YEEL Microcon-30% A3t 30 L2 ¥%3}4 Pharmacia-
LKB SMART System®] %% Superose 12 PC 3.2/30 Z8 (3.2
X30 mm, Pharmacia)d]l FY& ¥ NaCl 150 mM< /3 20
mM Tris (pH 7.5) buffer® 40 pL/min £X2 9WAZ $53
Ak 2ol 8B PLD-inhibiting activity assay, SDS-PAGE
& AHg et 245

7. PI (4,5)P, 5-Phosphatase Assay

Chung et al. (1997)9] "ol @} 16:14:1¢ molar ¥ &9
PE, PI (4,5P, 2 PCol 43 20,000 cpm& YENIEE [inosi-
1012 HIPI (45)P,& A71¢ AAH AF4E 7| A2 A48
g2 3mM Mg g€ 7% PLD assay buffer 120 uLoll ¥#
A9 PLD 9A £88 25,09 7142 250 A7 ¥ 37C
ol A} 10%-7F ¥l 3t PLD -E4 o) AR ¥-8- Ao stop solution
A 1mL% stop solution B 035mL % PI (45 P,/PI (4)P/P1 &
Fads N8R F A4HY o] 10ugo) HA ¥R WS £EA
Atk wrgdg JAR} £ NAE 52349 chloroform/me-
thanol/conc. HCI (200/100/1)8 <] £8JA7)3 n-propanol/am-
monium hydroxide/water (65/20/15, v/v)8] A&} A} &5}o]

LTLC ‘3 AM32 ALY *H-labeled W HEEE autoradiogra-

phyE ol83tel gdstgioh

Zo 9 D

1. X EIIEe o] EelFHHA
!

dAe 4% A7) (4, A%, 3, 2% FIENH e $2E

#Xg PLD &40] BAHAG weir B AYMe FF 4
dolA PLD Y82 AME37] Y8t YA o 2HozRH
PLDE RE& AAGAY U] o 2oz Ny d2 o 257
AEF EEEE Heparin-Sepharose CL-4B conventional &8l
HEg 43 AEd 2EEAe E29EYFA (PC) M E
zpgo] HE #FEA Fpn ot EHFoAE NaCl 500 mM
ZAHA & Mo Ao e FY7 FFHAY (data not
shown). o] &40 Ue & 2YEESE Heparin-5SPW HPLC %
B 434 E 9 FYE 38~4249) (NaCl F%: & 700 mM
ZAD A gAY Ao R o] FAL GTPYS Z small
G protein® Arfell 93 FFe A gt (Fig 1. 234,
PCE PLD 2% ohdgl AXAZEEHEL C (PLO)Y siA
= 7t R 4 4 9o (Pai et al, 1988; Billah et al., 1989: Mas-
senburg et al, 1994), 2822 B HFoM AL g2 ¥ 2379
PC 715838 &go) £538 PLDO 9% 282 dotrr] 9
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Fig. 1. Chromatography of PLD activity through a preparative
Heparin-5PW HPLC column.
Membranes from flounder brains were prqpared, ext-
racted, and processed as described under "Experime-
ntal Procedures” Eluted fractions (5mL) were assa-
yed for protein (=) and PLD activity in the prese-
nce of GTPyS and Arf (@) or in the absence of
GTPyS and Arf (O).

dto] PLD 9 w3Q 4at 42& EA4] sollA TATEI]
& (phosphatidylethanol, PEtOH) 44J%-$ (Kobayashi and
Kanfer, 1987; Billah et al, 1989)% &AM, ¥3 ¥2g0)
EA3A %L lane 291 = phosphatidic acid (PA)T A=
3, 43} gA Lol EABE Jane 3NAME PEIOH7 8 AAE
oltt (Fig. 2). ol 3= YA ¥ 49 pC 7t5E8 280l
AHoz PLD 844 it dojdtte FAE AAs Yo
9, AAAA dFAR gd LFFoIA PLD 84 43
X9 2 phosphoinositide-dependent PLD activity$} fatty acid-
dependent PLD activity2 A 27§e] 202 ¥FH3I, phos-
phoinositide-dependent PLD activitys A&z GTPEY Wi
(RhoA, Arf, Rac ¥ Cdod2 §)of 9j3te] &4stele v, fatty
acid-dependent PLD activityx= A 22 GTPAY 99 Ao 934
YL A decn A Ao (Massenburg et al., 1994; Rose
et al, 1995; Waksman et al, 1996; Ella et al, 1996). 228\, &
Ag94 d& A 9 239 PLD &4 phosphoinositide-de-
pendent PLD activity @ £73t2 Arfol] 9J3te 9% @A
A%t (Fig. 1). 222, YA ¥ 2Ade ojule ¥ FHoe
& PLD isoformo) EA¥ Aoz AgHT

2. oIX|EJisRsi &4 D (PLD) EA o CluEol ¥a(X
H % EY
70% ammonium sulfate® FAAA A& Y] o x99 ME
A d4¥3 (cytosolic protein) &S DEAE-SPW HPLC Z{o2
£33t 449 2YEEY PLD €4 94 235 2AE 2,
PLD ¥4 YAE peak 1 (fraction 24~32), peak 1 (fraction
58~67), Peak III (fraction 84~87) 3TElo]N #FHA (Fig.
3A). ©] FoA PLD 84 A7t 7H3 2 peak 11 (fraction 58~

1 2 3
& PEtOH

® 00«

Fig. 2. Reaction products formed from hydrolysis of PC.
The active fraction from a preparative heparin-5PW
HPLC column was incubated with phospholipid su-
bstrate vesicles in reaction mixture without (lane 2)
and with (lane 3) 067% (v/v) ethanol. The subst-
rate vesicles comprised PE, PIP,, and PC in a molar
ratio of 16:14:1 with [2-palmitoyl- 9,10°H]dipalmi-
toyl PC to yield 200,000 cpm per assay. After incuba-
tion for 1h at 37C, the lipid products were analyzed
by TLC and visualized by autoradiography. The po-
sitions of PC, PA, and PEtOH are indicated. Lane
1 represents control (substrate alone).

67)E Phenyl-SPW HPLC Z¥2o g £33 e o oA i
g4 29 (peak IIA, fraction 8~14; peak IIB, fraction 39~43;
peak IIC, fraction 54~58)7} B&HUD (Fig. 3B). °lFA
PLD €4 944 53] /1% & peak IIA (fraction 8~14)E He-
parin-SPW HPLC Z%3 22, peak IIBS} peak ICE &% Mono-
S} Mono-Q HPLC ZH22 OA] & AAFR Peak 1A
(fraction 8~14)Z Heparin-SPW HPLC Z3og ££389S o
1789 24 AFe] NaCl ¥% & 300mM ZHAAN FFHA
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Fig. 3. Purification of PLD-inhibiting proteins from flounder
brain cytosol.
The 70% ammonium sulfate precipitate from cytosol
of flounder brains was subjected to sequential chro-
matography on a preparative HPLC DEAE-5PW
column (A), and HPLC phenyl-SPW column (B).
Bars above the elution profiles indicate subjected to
inhibitor fractions that were pooled for subsequent
purification or characterization. Fractions thus poo-
led are hereafter collectively referred to as a “peak
fraction.” Peak fractions I, I, and 1 of A refer res-
pectively to fractions 24~32, 58~67, and 84~87.
Peak fractions IIA, IIB, and IIC of B refer respecti-
vely to fractions §~14, 39~43, and 54~53.

(Fig. 4A). o] 84 AHY P2AL A (rat) ¥ AXAA
Arf-dependent PLD 84 dA g £43 150kDas] @439
£z (Han et al, 1996)% YA 7 HAAEANAN d&
150kDa®) PLD &4 oA @¥ 32 y3F ) Chung et al (1997)
o} ¢l synaptic vesicle® X 43 (endocytosis) ol T 3e
ARLGa A synaptojanin® 2 %3 F vk £, synaptojanin
& S5-phosphatase activity® 7FA $17] W&ol PI (45)P,& 71
FE%o2AM PLD 84¢ JAFG ¢34 ot (Chung et
al, 1997). WetA, 2 A¥olM= Fig 3B9) peak IIA7l synapto-
janin®} #Hol A=AE BRAE7] 93 peak IIA (fraction 8~
14)€ Heparin-SPW HPLC ZH 02 §&3o 4& Y& o
8] rat-synaptojanin CHEEFAZ AYFHFH LN S MY

Ay ( —)

PLD inhibitory activity (cpm,--@-)

Fraction number

B
Fraction number
[ 1
M S 16 18 19 20 21 22 23
kDa -
200 —
’5' i «Synaptojanin
-
-
97 — i
68 —

Fig. 4. Partial purification of synaptojanin from PLD inhibitor
A

PLD inhibitor ITA partially purified from phenyl-5
PW HPLC column was further subjected to chroma-
tography on heparin-SPW HPLC column (A). The
fractions were subjected to SDS-PAGE on 10% gels
and subsequent immunoblot analysis with polyclonal
antibody to rat synaptojanin (B).

M, molecular marker; S, rat synaptojanin.

t}. Fig. 4BolA uehd vle} Zo] E8E 19~2190M synaptoja-
nin 93 band’t FAHUL2H o] RE Fig 4A9] PLD &4
A4 FEH# F A*A

§H9, Phenyl-5SPW HPLC ZH 22 @& peak 1B peak IIC
£ 2}t mono S mono Q HPLC Z3H2o2 £231% S o NaCl
% % 150mMe 2 400 mM 24NN 24 17189 PLD €4
A4 947 BFHNUL (Fig. 5A% 6A), o1& ABE 47 gel fi-
ltration chromatography2 £%3}91& o £A%Fo] % 158kDa
Axo]A PLD 84 oA AHo] #&5 AT (Fig. 5B 6B). Fig.
5BSt 6BAAM 9& Ao PLD 84 A4 2YEE L ratsynap-
tojanin TFEEA FA o] tiste] AGEH WS el st
t} (data not shown). LB/ 22, peak IIBY IICHA €& PLD
B4 9A SUEEL synaptojaninTe THE FFY AOE A
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Fig. 5. Partial purification of PLD inhibitor IIB.

PLD inhibitor IIB obtained from phenyl-SPW
HPLC column was further subjected to chromatog-
raphy on Mono SPC 1.6/5 HPLC column (A) and
a Superose 12 PC 3.2/30 gel filtration column (B).
The elution positions of molecular size standards
(thyroglobulin, 670 kDa; bovine y-globulin, 158 kDa;
chicken ovalbumin, 44 kDa) are indicated in B.

Y30t ©] PLD 4 94 d¥ZEx FAuetold 84
(phosphatase activity) & 7HAT =R Eotr 7] 98t PI (4,5)
Pol i3 EAsjelold] A4S ZAME A Peak ICEHH 2
& PLD €4 94 g@¥de Xavelold €48 ez ¢t
2.1} (data not shown), Peak IIBol A 42 T2 & PI (4,5)P,°l
et TagretolAl €4 veto] dAMIE 2 A phosphatid-
ylinositol phosphate (PIP)Tg& A H o™ EATEYo| kAl
E (phosphatidylinositol, PI)-& A4 31x sttt (Fig. 7). o & ¢
AHE peak HBAAN d& d¥do] FHF dXe ¢ + dovt
PI (45)P,9) 4 32 5 9429 A4 (phosphate) 5 A= &
Ady oz steiaAdde AE FAAY. FH synaptoja-
nin& IP39] i8] A= S-phosphatase activity® EbWivh PIP;l
3t A 49 5 99 AuY BF EAAA HF YHEEA
PIZ MA@ L&A Y (Chung et al, 1997). 1B, 2
249 peak IIBLZHE & FAE PLD ¥4 A d9d
peak MAYA 9L synaptojanin®= & A 2L polyphosphoi-
nositide phosphatase %¢] 3t 3 €.
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Fig. 6. Partial purification of PLD inhibitor IIC.

PLD inhibitor IIC obtained from phenyl-SPW
HPLC column was further subjected to chromatog-
raphy on Mono Q PC 1.6/5 HPLC column (A) and
a Superose 12 PC 3.2/30 gel filtration column (B).
The elution positions of molecular size standards
(thyroglobulin, 670 kDa; bovine y-globulin, 158 kDa;
chicken ovalbumin, 44 kDa) are indicated in B.
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Fig. 7. Dephosphorylation of PI (4,5)P; by the partially puri-
fied PLD inhibitor IIB.
Lipid vesicles containing PE, [inositol-2-"H]PI (4,5)
P,, and PC were incubated for 10 min at 37C with
the partially purified fractions through heparin-5PW
HPLC column and a Superose 12 PC 3.2/30 gel filt-
ration column from PLD inhibitor I1IB. The reaction
was stopped, and lipids were extracted, separated by
TLC and visualized by autoradiography.
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