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Phosphatidate phosphohydrofase(PAPXEC. 3.1.3.4%=
phosphatidate(PA)2) 14t A8 AL 7} )4
7 diacylglycerol(DAG)2} 2l4t2. 2 vhirct o) R4 e
AZ A1E A9 Aol B3z PAE DAGE &
AZegd 2 F84] ¥2El3 ik 5 phos-
pholipase D(PLD)<ll =8 41 PA 4155 = c}2
4159l DAGZ u}Fo}F o 24 PLD-PAP #d 413
A o] 24 ol Fo sl Aoz dux
ok’ PAE B AZolA Y Az ¥ 23 &
& 7z glem, olgt ¥} neutrophils]
respiratory burst® 2+3-3}372° monoacylglycerol acyl-
transferase & 4332717 9o}t 2 9 phos-
pholipase C-y'2} Ras"S-% ¥A33x)7)c}. PAP we
PLColl 9]} A" DAGH DNA %43 H-%, oocyte
maturation,” fibroblast®] He) W#'ZTL FLAF)E
AR R Rl 31 A

PAPE ZpdAo 28] £EEo qle AR 49
A d2m £2 FFAC FA7 AxH D0 st
A 2 75l w2l F el PAPZE 224 )
PAP-12 glycerolipid®] o x}o)) Frod sl H o2 Mg™
o]l &]&3}u] N-ethylmaleimidest! 2)s] 7}23] A
$ch 22 AZoh} 2EA] ESRs Hog
d# AUk PAP2E HE Ao Podsie 7o
A= AEge] &3 Mg™e} Neethylmalei-
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ol 7 Hele] PAPZL §7) EAlsied HAe) oFE 2
Aol me} Wtz gt ¥ e} Xubzalel)e PAP-19|

W Wk PAP-2% ¥| @Y m2A| R 5o oo}t
Aoz MEatel $3= PAP7} n|wy AHH3]
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A A8 A Lol A= PAPL) EA7} of2] iz}
Al fkch 2%-$4<d Al A phosphogly-
ceride2] §+Ade] CDP-diacylglycerol-2 $3le] o) Fof
2™ thAld o2 DAG7F ZE= ) o= ez B
o} PAPS] Eaf7} o]l 2riv), 239k al vpadai s
o] 7% DAGE Z@sld FA Ado] Bzt
PAP2| &z 7Fg4do] FAEY o] o3 A=
Y uso] 7] v} weby & Tl vl
T2t AEY W) PAP §41& AFsl7) He) 2
A o] 3-8 Alxslent

& pellet AHel2] B, subdilisit 12g& 1mM
EDTA, 0.3 M sucrose, 10 mM 2-mercaptoethancl =+
100 mM phenylmethylsulfonyl fluorideS Z g% 50
mM Tris-maleate(pH 7.0) 50 mLel|A{ A2 7|8
=)} F 25,000x gell A 1087 QA& 8le] A
FR A7 AAsAC) o] AlE FEA-g o}A] 100,
000x gell 4] 1417F U Beldled N zqa) 234
THoZ et o] £ M X 2He] PAPE 77}
71 B3 75} PAPS] $4)0] u]523 9k(5:5)0.2 Z7)
& gaiskge}. o] Aahe Ere] 375 waskd
il HEGH o B2 PAPZ} Sle Ao
Bk Az ALY oT ¥4 S A =
A& AEF A3 30°CH|l A 3082F 28] 1,200
g7t PAPS] &4de] Al YAF Frldhes AR
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Fig. 1. DEAE-cellulose chromatography of Bacilfus sub-
tilis cytosolic PAP. Fractions of 5.4 mL were eluted with
0~0.5 M NaCl linear gradient. ®, PAP activity; =, pro-
tein concentration.
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PAPS] Mz $41 Az 23 150 mlE | mM
MgCl:, 5 mM 2-mercaptoethanol, 20% glycerolS F
#H3F 10 mM Tris-maleate(pH 7.5)0)4] 3}-28} 24
T ¥ 22 gh3 B4eE 33YAZ] DEAE-cel-
lulose 50 mLel| F&AAch zZElw 05M NaCls
olgsl YA FE 71712 2t o] o) F ¥
g S4mL gor o] oF2 £E47)e W
15% Z ok PAP 8433 bzl B92i7} 814U}
e ASB2t vl wabd o 3u)e) A 23471 9l
o 3382 62%dchFig. 1). 94714 2L PAP
ZA B3 (#19-4#34) 87 mLol| ammonium sulfate 12.4
g2 4713k 1 M| 57| & % phenyl-Sepharose 4
mlell F2AA7|Z Fo] gl g3 Mo F 185
mL/8 min =2 8-FA|ZckFig. 2). = F 2} spec-
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Fig. 2. Phenyl Sepharose chromatography of Bacillus.

subtilis cytosolic PAP. Fractions of 1.85 mL-were eluted
with 1.0-0 M ammonium sulfate linear gradient. ®,
PAP activity; C. protein concentration.
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Fig. 3. Hydroxyapatite chromatography of Bacillus sub-
tilis cytosolic PAP. Fractions of 3.0 mL were eluted
with 5~100 mM phosphate linear gradient. @, PAP ac-
tivity, O, protein concentration.

th. 314 ¥& 2] PAP B2l vl g ol
2 vh2 A2 specific activity B3 A g
th 7]4 = A PAPS <k 90 %7} HaEl Ao
Bdch Al WA A2 hydroxyapatite column
o2 ZFeAF glo] 1mM MgChel SmM 2-mer-
captoethanol-2- £3¥3l= SmM KH,PO{pH 7.5
phenyl Sepharose 2% 19-31 Ale] 24 mLE 543}
¥ 6.7 mL columnel] &34z} PAP £2& 3.0
mL/12 min®] 4= 2 phosphate 5-100 mM 24 7| &
712 b3 ch(Fig. 3). o] o specific activity & A3
7k 125 pUjmg 2.2 vepyge}. 18|z H A PAP
3pgo] o] ¢ 130%=2 Alt= e} ofolx o] A
H Al A PAP Aol & W3E doF]= od
fclo] 3o o] 9l & 7o Ho Hal ¥ ¢l
adck. PAP &4do] 7}3} =& £33 233} 254}0] 9
mLZ ultrafree-CL filterZ o] £s] 0.5 mLE X4
1 ¥, 4] HAZE Sephacryl §-300 column(l.2x 45
cm)ell it ¢] columng 50 mM Tris-maleate pH
7.5, 1 mM MgCl,, 5mM 2-mercaptoethanolt} 30
mM NaCl2 £&535¢dc). £8 £ = 96 mL/MeE 1
mlY 608 S walel. Fig. 40| B50] Sepha-
cryl S-3009014 PAP B-%-2]7} ¥4 458 HEsA
A& "o oy S5 38 373804 o}
eht TE2< 27} o] HEE BoFa 9l
t}. o] ofl specific activity= 4,324 pU/mg 2.2 =7

CZTIs e A e waA ol 30% Y=

2 vehdlich o714 izl PAP 2528 10%
SDS-PAGERF 33 F2 dd 12 42 5 99}
(Fig. 5).
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Fig. 4. Sephacryl S-3000 chromatography of Bacillus
subtifis cytosolic PAP obtained from the hydroxyapatite
column of Fig. 3. @  PAP activity: 71, protein con-
centration.

ulAle] 2~ PAPS| ¥xlgke o2k 90 kDa2 3=
om ool stz Az} MgTYEoz nE
o] ¥o} olr}lx o} 2 E AU ¥2|H PAP-19} ]
29 4 QL 7 b 30 739 45kDag} 104
kDa 57 287} &#dx] ¢J 2} 104 kDax= 91 kDa&
7)5] 45kDaZ ¥alE = 7o weizet” o)eidt
Heg 7Aeksld & Al EREFE 7R3 o
2lojgl AES W7l 24 ik # 719 PAP-
231 2% 51-53 kDa 37} 25|32} el 4

= 86 kDa”} western blot 24l 2A&E=E7|T 3)

th SDS PAGE of punflcd Bacrllus culmlzs cytn-
solic PAP. Lune 1. fraction #23 of phenyl sepharose
column; Lane 2 and 3. fraction #39 of sephacryl S-300
column (lane 3 was 3(dilution of lane 2); Lane 4 and 6,
empty wells; Lane 5, fraction #46 of Sephacryl S-300
column; Lane 7, protein molecular weight marker (from
top to bottom: 66 kDa, 48 kDa, 29 kDa, and 18.4 kDa).
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chM ) AR vhde PAPS B4E HES
A egket A7} SDS-PAGEANeA ©d w2 o}
e A2 olfeizly] wlRol YAAL PAPS
e 9 % e Ediv} shlsigichn Al

d #

MW 2. [y-32P)JATP:= Dupont NENej 4 :als)
ojc}. DEAE-cellulose, phenyl Sepharose, Sephacryl
S-300,
phatidic acid, dithiothreitol. cardiolipin, Tris-maleate,
ATP, MgCLS-2 Sigma 3] A2 %€ F9l3}eict. Hy-
droxyapatitt Bio-Gel& Bio-Rad Al&olx, TLC
plate(silica gel 60 F-50)% MerckA} A|olwd, diacylgly-
cerol kinase= Calbiochemoll 4 T-a)s}tgic}. = o ul
Aekolut 7)ol Alekg Foletel AHasisich

MIZ UHRE.  Bacillus subtilist KCTC #1324y 43
2% A 74 FAA Yoz e] o wol LB o)
okalof 2] M) cluloks}led stationary phasedl| 4] 5 mL#
L]—~‘1"—0-] - 70°Col| 4 watalsict, o=k vijok- S L

ARE AHgsle] 37°CollA oF 124]7 sfksle] &

S ik SL vk Xof 25 ("2 A B
subtilis7} Bl owd FHAEF A2 -70°CAlAq B
sledch.

HIA(A PA BtA. PAP 713 PAX diacylglycerol
o [*P] phosphate group& EArM o2 AFAA A
28" 2 gked 100 plell 2 mM diacylglycerol,
100 uCi [y PJATPE =Z#% ATP, 144mU di-
acylglycerol kinase(E. coli), 50 mM imidazole buffer
(pH 6.6). 2mmM dithiothreitol®} | mM cardiolipin&
@7 25°Cel| A 3087 whg-4] 7. W2 Folch &
H(CHCI::CH.OH=2:1 vivye @¢] w33 chlore-
foome2 A% PAS FEsiact. A4 PAE
TLCE AAstgdon Abd #HA Sb(chloroform:
methanol:acetone:acetic  acid:water=200:40:80:40:20)
& ARk £ PAS 5-8-& Wi 40-50%
Agedom 0.1 mM PASt 4ol 2 E 2x 10" dpm/20
w2 zdste] PAP B4 &4 ol 44831t

PAP &M ®X. PAP ¥4& Martin 5-9] uhdy
g hzste] 24slgdn). whe Eelols 50mM
Tris-maleate(pH 7.3), 100l 492 0.1 mM PA
(2% 10° dpm)yE o] 30°Cell4] 2087k whgA1 ek

1.2-dioleoyl-sn-glycerol, 1,2-dioleoyl phos-
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