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Characterization of phosphatidylcholine hydrolyzing enzyme

from the liver of flounder, Paralichthys olivaceus

Sang—Hwan Lee

Department of Aquatic Life Medicine. Graduate School

Pukyoung National University

Abstract

[n the present study, phosphatidylcholine (PC) hydralyzing cnzymes had
heen isolated from membrane and cviosol of flounder liver, PC hydrolyzing
enzyme  sotubllized in 1% Triton — X 100 from membrane was partially
purified by scquential chromatography on teparin Sepharose CL—6B and
Heparm—5PW columns, PC—hydrolyzing enzyme collected from cytosol was
partially  purificd by sequential  chromatography  on DEAL Sephacel.
DEAE—5PW, Heprain—5FPW. Mono @ and Superdex—200 columns, The
products by membranc—hound hydrolyzing cnzyvme were identified  as
phosphatidic  acid and  choline, bul in the presence of primary alchol,
phosphatidyvlethanol  was produced at the expense of phosphatidic  acid.
However, the products by cylosolie enzymes  were  detected as
phosphocholine  and  disceyiglveerol  (DAG).  These  data suggest  that
membranc—hound  and  eytosolic hvdrolyzing cnzyme may be a PC—DPLD

type and PC—PLC wype. respectively. Both enzymes had pH optimum  at



below 6.0 and temperature optimum at 37C. The aclivity ol PC—=PLD was
dose—dependently increased by Ca™'. whercas PC—PLC was increased by
Mg " The activity  of PC—PLD was stimulated by PIP. and PE. but
decreased by PC. Contraslly. the activity of PC=PLC was increased by

PIPy, but not affected by PC and PL.

Key words 1 Paralichthys olivaceus, phosphatidylcholine. PLD, PLC



ol x| Z 7l dte]l Fat TAT) lipolytic enzyme ™ 34 9144 (phospholipid) €

ester “C37 phosphodiester bond<t 7} itaEl sl wloh olvgl G4 A
Wokal o Rafer siebalic ohokgt AT olabe] Qleo] Faek g S wlAd Fv,
ek spaiaell ofa) AIAE 2ak dvkA A A5 dwg Al Ao T
b oy sbal dth(Andrew, 1997). oiclgk Q1A AVFEtE] Aol
phospholipase A: (PLA:), phospholipase C (PLC), phospholipase D (PLD)7} 91T},
Al a]) wko Al g - ol %] Aol += phosphatidyicthanolamine (PE),
phosphatidylcholine  (PC), phosphatidylserine  (PS),  phosphatidylinositol ~ (PI),
phosphatidylinositol ~ 4,5-bisphosphate  (PIP2).  phosphatidylinositol ~ 4-phosphate
(PtIns(4)P) 5-©] vl 3] PCL: plasma membrane®] Fasl - T2 1% 4 A
FAArel A9 40 ~ 60% T A sk Ao ¢rel A Yl (Zhang et al., 2001). ©f
A Hd8 A

O

At per el Ew A A s et apRe] slolsis 2#)
gate] Alxaab, A, ek o] sdel wolstal slvh(Wakelam, 1998). 4 Al
o sl e P 7l el Eariic PC-specific phospolipase As (PC-
PLAs), PC-specific phospholipase C (PC-PLC), PC-specific phospholipase D
(PC-PLD)7F vl lead ofele 7libel @& peol YAz dlelA]
Agsital st gl Al wheh Wule] sheba ok

PLA,Y= Q& Aol 78 oAl an-2 ester AREY-W-8 sb3dl] shA ok

o] Jlarial w4l -4 sequence homologyel 2@l 1270 TrE(1-XDHOF L)



ol Rl 4 vhekel el W xs]ol 2] dCKDiaz et al. 2003). ©]
aol gt daebel o ebalv| e bslA] QlH 9SOl lipid  digestion,  cell
migration, A EA Aafrko] ol olo) ol Hebs sl dlow v gl
UHBuck et al., 2000). PC-PLA:Y= PCE 7h¥-8ll5le] arachidonic acid (AA)%t
lysophospholipid (LPLYE A Alsha) #lok AAE Aav o5 da 2ol
s}ed ) (Lennartz, 1998), NADPH oxidase] ZHAlx A1l Ao zdo] 2ho]sl A
¥t} LPL+> prostaglandin, thromboxanes, leukotrienes, lipoxins®l] th&h -frlcz] 4
b9 sbl(Dunn et al, 2001), Hgk 21 F ddo] olot Fash ks FhA Aot

PLCI> Q1A A o] v ¥t 2ol sn-3 NS 7S] Sk maolth o] b
Wl maie gl del digh Lol ubul peell Yol 2 vhvhdliT PC-PLCS
Plofl 5o]412 vpeldlis PLPLCE FHitE]o] 21tk pC-PLCY 2 9ol PCE 7}
TALa) 8] phosphocholinet  diacylglycerol (DAGYE A4 &HAl A UK(Shin et al.,
2000), PI-PLC2] 74 --ol+= domaina} o} l-tb 7]l 4 Fof whel PLC-B, PLC-
v, PLC-62] ad®)m SR-5]1 PIP.E 7148l SFe] inositol triphosphate (IP3)<}
DAGE 4181 A © ti(Exton, 1994). PI-PLCO) 28l AAl¥ 1Py Al Eulel 7]
45 cat it wWEskAl sl Pe-PLCoF PLIPLCH 2]d] AAE DAGH
phospholipid-dependent protein kinase ¢ (PKC)E 24 sboh Al HUh(Preuss et al,
2001; Nofer et al., 2000y, ul¥-5-2] ol-73: pl-PLCol ol 9157 uho] o] Fojx]
21 © Ll(Rhee et al.. 1997), PC-PLCE] A%ol ¥ olz Aeeh Aleld 25 9l =4
71 7bo] 2 aks] R E o] 4] A edcl

PLDY Q1A= o] v Hmzo| 4] phosphate?h 4] $H%5-21 2] phosphodiester 45 -

W A talal Al ek sndedeel A PLD 2ol ale]l ARF B Roh A%} 7h



2 small G1P-binding proteinv} PKC2| 4 ek L vhi= PLDI typex} Waf wh4 o
LVt PLD2 type®. . v5-e] Av(Hammond et al., 1995, 1997, Han et al., 1996;
Han et al, 1996), @luld o sl chakst A 3o] alg e o229l Fa
gk ofeb o b Aoes 2] 9K TFrohman et al, 1998). PC-PLD= PCE 7I
28l 5o} phophatidic acid (PA)9} cholineS A4 38HAl ¥ ™ (Rizzo et al, 2002),

3

e

1 PAT"  respiratory burst, exocytosis, proliferation, actin polymerization,
hormone-induced steroidogenesis 5 2] 2o #o]stAl A Th(Exton, 1994; Billah,
1993; Lauritzen et al., 1994; Amsterdam et al., 1994). ¢t PLD €/ homone,
growth factor, neurotransmitter 5 2| 7] 2ol Qle] Fagh A& &l Aow el
%] Ark(Viggaard et al., 1995).

ol kel ¢lzl A FharRel mAol gk el Aol AR AR, WEl
ob, ALE 0 waze] Qle] phe glgty) ool g o] moantr AlEAL A, S
L A5 WS- cell migration, lipid digestion, Aol Foll ghofahu,
Tk 2ap A AL AAdete] Aw o dw e glo] Fagh Hes she 7

o WA glovt ofsiel e sk Ag) olsold A7 gtk olfE §

[

oA o AR e @7 Sl abobsiel, £ AR e o2 4
Ul A Holon sl e sl gakabis vt ol ghdel Ajalslar ol

olfro] ol spRE Al @elslis Ae ool thakst AelA | el g
A A gl=d ool Foe 2w A9l Aol w Aok

wpeba] oyl glate] =oAL of i U Edetls A bRl ®ash ¢
A R R I oy T Rl B e e I S R R Y S i S
Wit ool gale] #helabaiah sholvh w4

(5]

el A bl A weh el
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I.As ¥ H

o=
rE

al Al Al Al4-%l DEAE Sephacel ¥ Heparin Sepharose resin Amersham
Biosciences (U.S.A)EH1] F9isalv).

Choline releasing activity 584 A+-&9  [-a-dipamiltonyl, [choline-methyl-"H]
phosphatidylcholine~> NEN Life Science Products (U.S.A)=YE F{lstlon|,
phosphatidylethanol (PE), phosphatidylinositol 4, 5-bisphosphate (PIP3),
phosphatidylcholine (PC)i> Sigma (U.S.A)FY¥€] “Folglaloh,

Thin  Layer Chromatography (TLC)E 9%} silicagel 60 plates= MERCK
(Germany)it 581 rlabodl e 2] Aol A4 [Hldipamitolyl PCi> NEN Life
Science Products (U.S.A)= 51 9 akgic).

bufferoll #F-¥ HEPES, dithithreitol (DTT). phenylmethylsulfonylfluoride (PMSE),
aprotinin, leuprotins+> Sigma (U.S.A)S B G 9lstalovy, 2L 9] Y2 05 A

ol O 3 Ay Q. S D4 o) 0 _=lo] vl
2o 8 Baa ks AREE Rt



N bl bR 4 et Al A Alakal o) el gkolifel Al ) ek A RUN-E
A s alasl el % o8l volume®]  homogenizing  buffer (20mM
Hepes/pH7.0, ImM EGTA, ImM DTT, 1.5mM PMSF, 1.5xg/ml leuprotin, 1.51g/ml
aprotinin)ell %+> ¥, 33§71 (polytron, Switzerland)& ©l&3to] 30371k 103] 3|
S 1000xgel A 2007 g14le] shalo, pole ohAl Fandelal iy
s elgale] 100.000xgel Al 1A e Al Rl shduh RS elS cytosol

fraction® & AM2wlgov) AAE HAALL 1% Triton X-1005  FEEls

(A ZEEet wwkate] Az HL ohA

homogenizing buffers 7} &1

tolate] AAIE AFEFN S membrane

i|,:

100,000xgo A 1AIFESE =S4

fraction . & AF&-&F v}

2-1-1 membrane] PC 7}risl] &4 P44 34

Membrane fraction® buffer A (20mM Ilepes/pH7.0, 1mM EGTA, ImM DTT, 1.5
ng/ml leuprotin, 1 .Spg/ml aprotinin, 0.1% Triton X-100)5% ol 4-&te] Wy A7
open Heparin Sepharose column®l 3“1 ~171al 59 buffer Adh 335 &0 59
cAg e AZSIT. FaE rde 1AM NCHEE]
oell Al oMol S ahi A wA g oos 1R 2ml AR LY

g A7l R M) sl choline releasing activityts Al &

dol gl dhehdle K2l fractionds & #agteElw AL gEstg o, W

ol AR5 NaCH- 4 71ak2] 918k buffer A7 =A1ERIVE Y415 sampleis buffer
ALt dalsl A7 Heparin-5PW columnel] 774 A 7)o 21 9f walel WO R 1A



(HsRE NaCl - 7F 00 A oMol W55 Al al srep il o0 16 Iml &
N 1w A E g s Al o 8] R itoll gt choline releasing activity
sk,

ool A& Fal Rul AR RE S b RA el Res

L

ol gatel Wl HAF pC e Ral Aol g BA U Gold %zt

2-1-2 cytosol?] PC 7Fpia] A4 e AA 44

Y17A], cytosol fractions buffer B (20mM Hepes/pH7.0, imM EGTA, ImM DTT,
1.52/ml  leuprotin, 1.5p8/ml aprotinin)® o] 8-3ted & & A7 DEAE-Sephacel
column®| 57 Al 712l U buffers W8 S T0] W) Fa gbAS bzl

sl AR 5 A b L 1A EEE NaCls e 7l ool M 1oMe] & 2 sl

e 3] AR lmio 5 oo ELD) AR =R TS T I ERY R g X

© A B EOR 12T mie) AL 1084 HEEE ARG Tug
F41 'Rt choline releasing activityS 7 8to] 2 g4 S LheRdis -9
fraction¥r=r AR F GV FE8kaL buffer B R FASEGE Diw] 5L, buffer

Bit o]d-ako] s A7 DEAE-SPW columnS o] 8&Fod 4] 7HE9F NaCls 1=

LE oAl s Pu oo on 1By smiel fil sl

v} 0l 4] 0.6Mo] ¥

134 RE A A9 choline releasing  activitys SFAl Ut e
fractionitr  AAgEF 5|8 B 5650 buffer BE o] &slo] FAlsloic) oy

4= butfer BE ol&ato]l Halg A7l Mono Q columnol] §HH A S A7

1

AL PAIE R NaClel g-hese 0o Al 0.6Mo] W e sl Adlad ey o

Aok amie] i i farskol Sbelskolvh, vk ffe] bl s



el Al el ey RS centripreps o Hekod  H Skl bulfer
C(20mM Hepes/pH7.0, ImM EGTA, 1mM DTT, 1.5¢8/ml leuprotin, 1.5xg/ml
aprotinin, 150mM NaCD)¥ T413} sample® buffer CZ o|&slod fgla}l A7)
Superdex - 2005 ©] &3] gel filtration %10}

olabo] 4o el el daAE BN F 442 b s dedle RS

ol kel fel dAld PC Zbaiel Aol ek B L o) masiale

olzld brRE gao #@#4 53 9143 F phosphatidylcholine (PC)E

dlabis 5 ¥ o5 choline releasing activity ™ = A8} v}, PC vl 5L 16
1.4 : 19 molar WH|# il phosphatidylethanol (PE), phosphatidylinositol 4,

5-bisphosphate (PIP), phosphatidylcholine (PC)oll assay Y 200,000 cpmS VHEFU IS
= {choline-metyl -'H](pam):PC7} # 7}¥ phospholipid vesicles /]2 5 A} & a}o]
Ch-wk gko] Al gl Membrane 2] 4 9- 25ul 71A S 814 201G sample Tl
S 12500 =99} (50 mM Hepes (pH 7.5), 3mM EGTA, 80 mM KCL, 2.5
mM MgCh. 2 mM CaCh)ir #4708 § 37Tl Al 1A17H Wi a2l cytosol]
A5 71H A el AT sample 20003 E ST 12500 RN 8 vt
of 37 Co) A 1417k wekslald M9k F Stop solution A (CHCl;, CHiOH, conc
HCl = 350 : S0 : 0.3, vwviv) Ilml 2 Stop solution B (IM HCI in 5mM EGTA)

035 mliz W) WES S S AU wkS ol 2 kol 4] 500pm O 5L 100 7F g1



)l B2 ELS 05 ml 8] cocktail solution (Amersham Biosciences.

US.A) smly #ubst 5 o] Fol whir¥l [Hicholinesr Liquid Scintilation

Counter {1.8C, Amersham Biosciences, US.A)st =54 akalch

2-3. Thin layer chromategraphy (TLC)

Rt g oA E speRelaae] pLD W PLC AE #lsky] flsked
Chung et al. (1997)2] "ol wlel 16 : 1.4 : 12| molar 42| PE, PI(4,5)Ps, PC
o WAt 20,000 cpme tFEFLERE [choline-metyl-'H](pam)-PC % [*H]dipamitolyl
PCs: 3719l phospholipid vesicleS 7185 AFS&13 T membrane2] 45, 714
25 ol F-5 A Al E sample 7ub2 XSS 12540 SN (50 mM Hepes (pH
7.5%. 3mM EGTA, 80mM KCI, 2.5mM MgCl. 2mM CaClyel #7}st F 37T
oAk werstar FH TR tE] wHal s Aol A2 % Stop solution A 1ml
it Stop solution B 0.35mlS W3l WSS F A F T cylosol®] A A
Al sample 20pls ol Edto]l #gp Sk AAE AN wrEE FHAZC
WS-l Aol A 500rpm 2 gl gk 5
4% 58ko]  chloroform/methanol/acetic  acid  (73/35/5,  viviv) Al
methanol/0.5% NaCl /acetic acid (100/100/5, wvivyd ool GalAl 7 3+ Gz
TLCHell A7) Ao, AAl® *Helabeled AMANE 1SS Cyclone  Storage
Phosphor System (Packard. Co., US.A)L AF&3Fod "H - Labeled %452 ¢

KI % '-‘Z}'( | c:}(”



24, PC 7hitel Aol i A3ist 54

PC 7hamilsl sanel ebd el ARgl v, =9kel (S0 mM Hepes (pH
7.5), 3mM EGTA, 80mM KCI, 2.5 mM MgCl,, 2 mM CaCl:)¥}  37°Col4 14 7F

Wepshs A& ZIFoR ahel ohefel vhebe wen el Assh B4

2-4-1. pH, &%, WFA| 7kl g 3

pHell el od gk vpedst pH (pH 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5, 8.0, 8.5)°]
A ek o i pC o Rl BA4e] ol digk dEkE sAbslol o, @
ol gl WakE e xAstel A ks 21 (20, 25, 30, 37, 40Tl M 1A

domerated dAdel wek o

oot

F& absbaloh ek Al el el odakle 37Ce)
AL chgkel ek AR (30, 60, 90, 120, 150minyoll &) njakste] ghadof gl of &

& wabel o,

2-4-2, o7} o] 24 g gt

wghel g vhndlg ) 7] i vt qbol olhakshAl ske] zhzbe] o
ko arskd el ARz 00 0.21, 042, 0.83, 1.67, 3.33mME] Fhw el

b zsol Al ek eaba o skl 49 0003125, 0625, 125, 25



2-5. PC 7kl aiol gzt 714 Folyd

PC 7l masl 94 Aol AlgE AR F P, PPy, PEY 0D 4

S Q

b okershAl shel Hdek sl Al Hal 540

AEFQIYE PCRT 0, 0.76, 1.7, 3.4, 6.8 UM ‘5%, PIP.i= 0, 1.176, 236, 4.7, 94 1

M E5, PEE 0, 13.4, 26.8, 53.6, 107.2 uM®2| i el spdhel] ] & of

TR

=
_“-
[



1. 8%

it
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N

tog By pCc 7hrpie] axo 28 A Ad

—r

ol

>
N

b # 4 o] homogenizing bufferls % a1 dlafgl ¥, =5rd 94l Yelr)E

o] £-&o] membrane fraction® cytosol fraction® & o] &t ch,

1-1. membraneZ5-H PC & axe A4 43

WAl PO ENE] rn g AR 72 o] 2519 membrane fractions Ed]s 3
1% Triton X - 1005 o} 8-abof 2apsff sl9dch A4, 32 ¢F membrane fraction?

Heparin Sepharose column& of-83ko] W[4 F- choline releasing activitys =7

4 dbalvhFig 1a). A g gl dehils, Ade Hon ojgold
'FH-i- choline releasing activity (epm)iz LFERMI®, #AM o Mdal FufuRio

Sk NaCl 0 Webs vpehfar ok ol @Al woll vl REel
fraction 38~43% H-5 & T rol 3R] Al AR NaCle 4718k el buffer

At olg skl R SEA N vy 2B 7 Heparin-SPW column ©] &30 o]

1) i'n‘]—?it}(l:ig_ iB). "L 73 fraction 2080 Al 7}3F o shad o v)lehle



=
oy

1-2. Cytosol 25 PC 7lr¥s] fi4o R4 4=

YAl gheniihE] el dlE e v o] dake] cytosol fraction$ W] T

DEAE-Sephacel column®: o] -88Fd Vo= a9 chFig. 2A). 2 22} fraction
SO o] 2w AL yhEbeh 4 oglolon) BALS o e RS A

o T o

sebelsEg ol date] Fag

~On

TN, buffer BE o) &ste] FAsEloh EH]
Y sample 2 Ul 449 DEAE-5PW column ™ ©]-&38ko} el " st vh(Fig.
2B). o] Astel A} 5 (fraction 14~203) 20~-3091)2] &A1 zko] wEE G o
Lh, @438 A vehdi fraction 20300 K58 wEstar FAEY o g
ddo s FEH samples Heparin-5PW  column®: o] -&afo]  Fofapdtt. o]
columnel &l b4 ghab e v Ak sl ok njEgkal ghbale g Faba s
VeI A TRCA S VeI E o5E). GATE vhebdl e vl v A S 556t
Mono Q column® o}&alo] st thFig. 20). 71 A} 4L FA e e
AL fraction 1-9WH 8- centriprep O . w5 bol, AT GFAIQ] gel filtrations A
A EFATHEFig. 2D). J1 Aa} fraction 28l Al Y1 e sHAIS vERE S

e 4 oolold,
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Fig. 1. Chromatography of choline releasing activity through a  Heparin-Sepharose
column {A) and TIPLC Heparin-5PW column (B). Membrane from flounder liver

were prepared, extracted, and processed as described under experimental procedures.
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Fig. 2. Chromatography of PLD activity through a DEAE Sephacel column (A),
DEAE-5PW column (B), Mono Q column (C) and gell filtration (D). Cytosol from
flounder liver were prepared, extracted, and processed as described under

experimental procedures.



2. Thin Layer Chromatograhy (TLC)ol| djg Az}

TLCY: membrane} cytosol L] M2jgF PC “Fridl] fiol s AAdxi-
Ak sa skelstr) 98] 484 b 8 B v o] A A8 TthFig
3A and B).

AFA el gt TLC 7 3tel Al eytosol® Y- W eld PC 7hris) asts
10% ofghzo] Eghsl 7t Tebs]x) e 49 DAG AAE #wEd 4 i

Membrane & w2 Hzl¥ pC W8] &40 10% olErZo] EekA AL

gy
4
e
Nr
X
e
|

phosphatic acid (PA)%<} phosphatidyl ethanol (PEtOH)I: A4 &}

Ao 10% ol Theel EEE A o dpol= PEOHS] AL @2 ¥

Jtogh7] PARE YRR RICHFig. 3A). A SOl st TLC #lefe] Al cytosol

sl eEL pCo7h el daie] - phophocoline®] AJAlo] #hEbE[ o) o)

~C
[

membrane 2. -Gl He|E pe 7l el EA@) 390l choline WAE-S

oF A A2 tRFig. 3B).

_17_



A) (B)

DAG

Chaoline

Fig. 3. Reaction of products formed from hydrolysis of PC. The substrate vesicle
comprised PE, PIP., and PC in a molar ratio of 16:1.4:1 with ['H]dipamitoyl PC to
yield 200,000 cpm per assay. After incubation for lhr at 37C, the lipid products
were analyzed by TLC and visualized by Cyclone Storage Phosphor system
(Packard, Co. US.A).



3. wele pC 7hrdl Aol iek Astey 54

el asel wAE GeT pH 71 @5, 5.0, 55, 60, 6.5, 7.0,

HE K
7.5, 8.0, 8.5y % 55 vh Membrane™} cytosol 25 ¥ Lulgk PC MRS A

A M pH 60 ol bl oAl we s prhila oE S pad

T UL Fig. 4A and B).

32, £50) oid 93

A A Tpia] gao] BAlS chakgk 20D (20, 25. 30, 37. 40T)% =44

AV Membrane=} cytosol# 5U1 Fef gk PC /PRl md S0 37CAA xS

=

S v blan o sle b ¢ LS tHFig. SA and B).

ol R4 RE) mAe) g4 Aol 9lol lokd mE2 X%k 30, 60, 80,
120, 1604~ v} sk < ako- =4 skt Membranedt cytosol # 5B &gk PC 7}

TILE F MR RS A 7o) Holulo ulbe}l @Aje] Eobwles wzbel G2olel

1;}(Fig. 6A and B).
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3-4. Zrgoll gk o3

olx = vlite] &4l FHAS vhaker ZE WL (021, 042, 0.83, 1.67,
3.33mMYs. S AEE Y Membrane & 5L V] sk PpC 7R rRel A4 HE
083mM H57bA] e ge ul A ket 1.67mM meelA] vhE s g s

elion], 333mM Sl Aol Al g4lo) WolxE A8 gl @ 9
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Fig. 4. Effect of pH on choline releasing activity. Fach membrane (A) and
cytosol (B) choline releasing activity fraction were incubated with phospholipid
substrate vesicles in reaction mixture under various pll. Results are the mean +

S.D. from four independent experiments.
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Fig. 5. Effect of incubation temperature on choline releasing activity. Fach
membrane (A) and cytosol (B) choline releasing activity fraction were incubated
with phospholipid substrate vesicles in reaction mixture under various incubation

temperature. Results are the mean + S.D. from four independent experiments.
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Fig. 6. Effect of incubation time on choline releasing activity. Fach membrane (A)
and cytosol (B) choline releasing activity fraction were incubated with phospholipid
substrate vesicles in reaction mixture under various incubation times. Results are the

mean = S.D. from four independent experiments.
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Fig. 7. Effect of changes in the concentration of Ca™™ on choline releasing activity.

Each membrane (A) and cytosol (B) choline releasing activity fraction were

. - e - ~ 2
measured in the presence of five different concentration of Ca'. Results are the

mean + S.D. from four independent experiments.
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Fig . 8. Effect of changes in the concentration of ng on choline releasing
activity. Each membrane (A) and cytosol (B) choline releasing activity fraction were
measured in the presence of five different concentration of Mg™'. Results are the

mean = S.D. from four independent experiments.
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Fig. 9. Effcct of changes in the concentration of PC on choline releasing activity.
Fach membrane (A) and cytosol (B) choline releasing activity fraction were

measured in the presence of five different concentration of PC. Results are the

mean + S.D. from four independent experiments
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Fig. 10. Effect of changes in the concentration of PIP» on choline releasing
activity. Each membrane (A) and cytosol (B) choline releasing activity fraction were
measured in the presence of five different concentration of PIP.. Results are the

mean + S.D. from four independent experiments.
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Fig. 11. Effect of changes in the concentration of PE on choline releasing activity.
Fach membrane (A) and cytosol (B) choline releasing activity fraction were
measured in the presence of five different concentration of PE. Results are the

mean + S.D. from four independent experiments.
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S 2 eytosol®] A -0l columni} affinity column ©]-2a}o] Kz A )
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Wl ol pe vbgritE] Jkol theh Thin Layer Chromatography (TLC)Z:
HAlERe, laritel A AR A B S Sl FeRE mad oo BUe &
2 Ul(Scherer et al, 2002). PC-PLD® 7 pCi: 7}Nef o) phosphatidic acid
(PA)S} choline s W4labt: S48 7Rk shAuk 9la dsto] Eaahis A
PLD<= Phosphatidyltransfer W85 b phosphatidylethanol (PEtOH)S 43 4 613
Tagh 5A4% 7170 9drvhKobayashi et al. 1987). 241 Hile] et TLC #
stoll Almembrane . # 5E] Wefgl PO 7FgEELE] @A 10% okl Eaakx|
iz 4 phosphatidic acid (PAYYHE @A a2 vl 10% ollgheo] Eaals 4%
PA%} Transphosphatidylation WF-o ©)s] 145 prOHL #holek 2= 2 %1 ChFig
34) o 7abE 58] membrane O R 5-E Wolgh pe /b Rs] wA= PC-PLDY

Toodglel od9ldh Tren} eytosol iR E] WLulwk pC vl ita] #.A sS4l

Vbl TLC Zhatell A 10 el vEEe) FAl el 3kAlRlel diacylglycerol (DAG)
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RO Al sk A WAl ElFig. 3A). DAGL: PLCOl 2la) #)ardilel] 2l lolvk
T vy A LA phosphatidylinositol 4,5-bisphosphate  (PIP:)S- 7} 3
A shAE pCi Thoritel ElE A4 Ayl th(Wakelam, 1998). whi}A), # 4
Ayl digh TLe AR HE cytosolol 4] H-o] gk pC 7bERhe) A4 PLCO
Al o FEgAl el gk TLC Aol A cytosol 8- W-e¢]sk pC 7R
sl fao] 49 phosphocholine? @A sts 72 #Helsh 4= 92l chFig. 3B). ©)
vigh Al PLC7F PCir 7britsllste] ulelbi: A2 8 pe-PLDE H74
ofelsr shlch upepA] #BAD BT =84 REe] TLe S EE cytosol
i el gk pe 7R iEl mAit PC-PLCS! Aow oF 42 leloh ubepA] vl

A ghor el el AaAlEl pC 7FERS A4t membrane?] PC-PLD2} cytosol

of pC-pLCOIME, ¥ Aol FAlsbE A 7Rl wAly ol 5 £ 5 o)
of & Ao ApnEe] do

PLD®F PLCOl thob AabebaQ]l Ealof] gt olpix frol o] ol glth PLC
2 A4 PLPLCO gk 541 ol iz vko] w9l o) pe-pLCO] thEk nall- of

qre vl

dolvh ¥ f5r2 - Kanfer 52 ¢+l A pLDY thgh 54

Lt

ik

irgol AFos dAE) o (Saito et al, 1973), 2t T 54 g o)dk we
Sl A vk W4 Rath R E] el gk PC-PLDe]| tlel Asbal A 15a) b
W, rat 48] membrane ©. 2 E £]3 pLDY AL HA pH 6.0, o] 7} 0] &9
Ca 9 Mgl 9] =491 Fe it 1 5% 9 ) (Chang, 1992), rat?] ¥ R 2] s
synaptosomal PLD®] 41~ 474 pH 7.2, Mg* (<tmM)ol thall v 2l &2 Ao
o KBRSl O(Chalifa et al., 1990). rat®] frontal cortex 4t} ¥ @)gt pLDO

G MA pH 72, ol 7F o120l cat el Mgt ol ©lsl At oAl v 2lolvki)an 1
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L] 91O (Nishida et al., 1992). B9k Kanoh 5ol 2k 91575 A] rat brain @ W2 ¥
Wulgl PLD2l A 9 pH 7.1~7.3, o] 7F o4k Ca' b Mg el el sl Al oA )
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405 pH 7.0°14, synaptosomal PLDE |23k EE PLDO|A & o7} o] £
olzf g AA7E dolvps 2S5 Ao el o rREy g
W PLDO A9 A% pH 7.0-7.5, o] 7F o] ca'et Mg ol 9lsl] A7 Dot
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ol =l s o] pLC7) & Al (Xingzhong et al., 1997, lllka et al., 2001),
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bull#} L7 2] spermatozoa -] 2|3k PLD2| 29 HA pH 7.5, Ca ol sl
A zp deofrpiz Ao i Wi ¥k (Hinkovska et al, 1992).
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Fil iLoapolE Woelsl qluk o] A E Fa) ofFol FAlakhs pC M EEl &
ol EASRel PC b RS mas WO ol 9S8 Aos aluF oy
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