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Pli L'ci f'Luli p oL :; l'S A
1 

.1nd I r u m L1 bb it l y susu tn ..: ti lMXima l .JCLiv ity 

,It ptl ·'• ,1.1 (Fi K• 1 ) . l •. tmc !Ln tr •J m .-o nt.d n phus p h u lijHSt· s A 

whit' h t !u_· l)'SvSom,\l Cll.l:-'!ll l' S i ll .Ktlvc oil pll -'< .tutl Shu lt(i !l;!, 
to i u h i h l tion ('<ilC lll m ions (110Z. lnhi h ltiun .J l I U !Ill'\ 

L.!mvll ;Lr hudv ph u sph u l ipases hy droly se dipalmttoyl phusph.Jtid y lcliolinc (c u •• ­
t a lnin t; J.n d thus ;t p prux.iroa.ting th o.: p hus phuli p i d 
,·ompusitl on oi ma tu re l,tmc lLH bod i es) .It onl y ) ;;, u l Ll w l r- r- .t t o: u l 
of m•, lecu lch ( Ta b l o:s I <11\d ;;u b,.,LLtle co rr es ­

t o Lltdt by ly sus um e s. 

:l i'[L i..'L/, TltJ:.i 

rh c substr.tte u t the l .tmelLH body phu s phulip.Jsts may expLlin 
th t a b il i ty ut the s e cnzym .. s t t) wit h s ud <IC'l .J n t phosp holi p i d in tin.: 
m.t tu r-t! ur)4.l lh . .'l l c . In t h o: l.unel LH hody , phosphu lt pasc t\l may h.J v e .t 

rvl c t tl pe rform in t he rt:moval of u n s .n u r a tc d p hu sp hati dyl c!tol1 11l' m1.d crul es .mJ 
tht• ir to t h e Jipal;nitoyl s pe ci es. 

I !'O TKi lUI.:C T I 

l'ultn•Jn.ny s urLu:·t .l!ll, t!ll: m.Jtt·rLil thdt s t.thili t. c s th L' ;t lr-liq u lJ. int l' r­
! .lt't:' i n tn.: Jmma l L.i n l u n)!.'> , is synt he s i zt'd in t h e c uboida l r t.' l l s u t t he a lvenl .1r 

The su r f..tctant I s sto r ed i:1 p r io r t o Lt s scc reti uu , 
in .. Jih:ll .·s knu wn oiS lame lla r buJ ii.!S o Lull h Ltm L'l Ltr hudi t.'S h.tv e .i 

L'SLlbli s hed ndturc ( 4; in tl ). Sinr e Al 
J .! . J.Jn .m d ,, ., ( L C 1.1. 1. 4 ) hav e been luun d i n lysl)somt.' s f r om a va rit:'l y u t 
-;o u r c t.•S ( rt..' ViC IJt7d i n ll) , it wo u l d hi..' su rpri s i n g if l ite enzyme o.·ump l c rnenl u t 
l a me l l.tr bodi es d id not inclu dl.' these ph0sph u l i pases, <1 11d ind e..: d \Jl' h .t ve sho wn 
p rt•viuu:; ly that t hey bot h occu r in Limc lLn bu d i l'S fr um Libbil lun)4 {4 ) . 

Th t: phuspho li pa scs A of lyl>osumes solubl e Cll.tyml.' s ( l• L' • int o 
th._. me dium •.Jhl:ll th e ot ltl e is disrupt e d), haV L' 

ac id pli optima with little <H' tivit y a t .llk;tline pH, and a re sen s itive t o 
1n hib l t 1u n by C-.f :!+ ( 1::!) . Ln co n t r .1s t , mus t nu n-L ysosomd l phusv hull pasc s •\ ar o::" 

o n fu r :H't i v it y J.nd .ar l.' <JC ti vc on l y <lt .ilk.altn ... p!! . Sl.'Ve r;..t l u t 

thL'm, LH c'wmpl e the mi(' rusum:d enzym t.:s , are bound. 

,·u n! us i u n h.1 s .Jr i:.o.•n !rum t he o.•x i s t'-' IH' C u l t h ese t wu k ind s u l 

pho spho l ipas e ._, tth s u <'h difl cr ent optim..al <'u nd iti o n s . ( l ) h.J Vc 
rcport ... d that LJ tnellar bi.Jdies d 0 not rontain A, bu t sin<'e the ir 

(·ar r l o:: d uut ,,t pll Y in tt a : presl.'nCc u t l tJ m."t Co.t C1 2 it w.J s 
\tnl ik c l y t h a t t h e l ysosomal enzymo.·s pr c s t•n t i n t h e s e o r g<lllcl l e s wo u ld be 
dc te ctl.' d • Su bsequent h-tv e f.t i l c d t o r cco gn iZt.' t h is po in l, 
and the report s ut Heath and Juc ub sun (4) dll d o f G.Jr r iu 
(2) a s ( 7 , 1J ,IlJ), :\n u tlLe r invcsttga tiun ot A il <' ti v ­
it ic s in bud i c s used some i ncub.Jti u n s .tt p \1 4 , but i n the pr esc lh'C u l 
10 m.'1 CaC I -,, a nd t h c substrdt e fo r the ;1ss ;•y wa s th e pll o s phu lipld mo.J te ria l 111 

t he b<.J J ;.r its l.! l f (7). 

ou r ;Jr t.."v i ouh wu r k {'>) un phosphol i p...t scs pr l.' p.Hcd t r um l yh osomt! s shuwcd 
that Lhe pr L'do minant phospho li p i d s tr om l ung s urtac t .wt, J i pa l mit oy l 
phosph at idylcho line and were no t rea dily hydr o lysed by 
th e l ysos o mal enzymes, bu t di d no t inv est l;;at 1.• t his p r opcrt y to r pho s pho li p.t ses 
f r om l ,t mc l l ar bodie s . The p r es t.."nt r e po rt i s c hi ef l y c on t·c r nl.'d wi t h ph o s phu­
l i pase s d .·rivL·d f rom Ja mt•llar bo.Jd it>s ."\ n d tltt>lr m.arkl·d 
!<>r Lit.Jil S.J t ur.ilt:J phu s).lh u lipldti, <1 11J st:Hl:iltlvit y tu inh l tJ ­
iti •Jil hy ion s . Th t.' p i! Ll l'li :n.t uf A1 ..1 nJ A1 ! r um L1 bbit 

.arc prt..' SL' Il t ed . 

A.o..;LJ !1ET HOUS 

isol a t ion ot .1 lys usutn;d !.ra <' ti o n lf •JIIl thc lunh!-. uf Zcal.tn d l.'hit c 
r.J b b it s , .m d t h e p re p. H .It ion trum <) t .1 solu ble c x t r.u·t t·un l d i. ning 

.\ 1 <11h l wer e ,as .. ·J hy Ht• .tth <111 J .I .J cohS<Jil ()) . 

K;t hb it lung s Wt:'r c htliDOI-\ eniz ed in(), jj s ucruse- lU Tris.fl l l lpll 7 . )) , 

a nd , j l .1ml'lL1r i>vJy lr <t<' tiun wa::; obtaine d by ti Le teclttlitjue u t (l ) , 

Tht: o r )-\il llt.'ll ts ._,er..- r esw >p e nJ c,j in l m.'1 - l 111.'1 a nJ dis ru p te d hy 
lrt'..- z i n).\ ;t nd t h,!w i :tg , iind d l..tlyh i s ovc r n i hh t . l t r eq uir ... J , a so l u ble ex tr.11·t 
was pr L' p <.ncJ as previ o u s ly dt s<'r ibeJ (4 ), 

.-\ ss .tvs W(· ro.· perlormt•J d S p rL'Vl (l tl s ly (.:O, 'J ). Su bs t rdt o.•.-; werl· pr L' -
parl' J .I S t n sodi u m .H·L· tatl' hu fft r ( pH 4 , 0) ._· i t llt.' r I U 

m.'t o r 20 m.'1 c;il <' ium .Jcc ta tc , a nd 0 . 1 tn l port i o n s wc rc i nc ub.atcd wit lt 
\l , l mi o f l a mL'l lar body prcr .lrdtion .. Fur dd.ermin,Jt ions 0 f pH optima , lipu ­
sumt· s pr t.: part:'J in tll.l su di11m at J. U, 4.u, J .U, \l. U .JlHI l.U , 
J. nd we r .... incuba t ._·r.i wit h the L" tl lymes trum 

l'h o!;i pho l i pilSt..' S AI .a nd A2 
<t<'llvi ty pH 4 , fJ (F i g . 1 ) . 
maximal .Jctivtt y at pH 5 .U. 
ma xi m<1 l :t t p ll h, l ) a nJ .tho v t• . 

1 rum r .t b bi t l vsusom c s c, td t IJ.J Ve m.u tn.tl 
The p!.!. t k is s h,trp f.ur A 1 , but A,: shu iJ S M) u l 

rltl' d<'l lvity u 1 c ach L' tl z ymc 1s lt:ss tll <.t!l I'; o t 

Thl• ,lt ' tivit ics u ! )•h us pholl pi! St.'h .\ (I! buJ l L's ar ... · shu v.• n l t1 
I , .1nd .. 1 th o.· .,,Ji ubl ,• t•xt r.u·t I r .•m l.imL'll. t r huJi,·•· in l'.l h l,• .'. . 1Sot i , ,.,. , tur.t t e.t 
,mJ un s .l tu r .at eJ phusp l:\.l tiJy l c hullnL"s we r e tiS substr.t t cs , i n the p r e s t.' n co:: 
.t nJ tht• uf C.il<'ium ions ( IU m.'1) we re i n h i hit,1r y , not than 
2tl :;;, ut tlt t· .tcti v it v .. l.lhl·n the (·un s i. s tL"d "I o.·qudl ;1.1 rts u t 

.u hl u ns .H u r .l tl.'d mult.•C'ulo: s , .l l :nu!'i t t v.'<) - tld rJ s ul t ho.· w. 1:. 

t h t.• l.t lter ('l, tbl t.• 0:) . :k ti vity .q;.11 11,.,t d i p. i lJU i toyL 
I U,, )Jhos phatidyl ..; l y t'L'ftJ l (.J!ld titus r e:;e :atJli11 . .; 

l hL' p lws ph <t!i p i d cu mp u:d tlu n u l t lw m. nure Ll ml· lLn hv d;.r) Wd S VL' r y 1m n'l 1 ll' S.'> 
t h<ln ;l b .t ltll> t the uns;Jtnr.t teJ I ,-t ud .'.) . Tht.' -1J 'el' l l ie d \' li v it y 
o f pho!'pholl p."\ St' ,\ iu t hc s o lub l e l' Xt r. H·t ll .. ' J nmul . min pt..' r m;; p r o tel n 

unJcr uptl mo.tl 

l> Pl'C/P l; J i t 14c jp.tlm i toy l phosphttt i dy l <' hul i no.· ph u spl o.tt 'J : 1 

1 
mol/mo l 

as .1 ,J! t iLt· Vdiu" !u r 
t'<t i<' ium i n ns 

\;tven wh t• r•! <I V.J I L1 bl c 

Tlw pll up tl m;l ot ly:-.o s om.J l phus p llo li pa scs ,\ ! r om rtt b b il .Ir e Vt.· r y 
stm iL1r t•J t hose de s cri bed !u r pho s phu i lpas t.: s ( r um 11 t her l ysosum.d 
(12) . [ht• of thesl' o.!tl zy ml.'s in subc c llul.tr ! r,H·Uon s will be 
l uo kt>J tf incubati o ns ;tr t.- 1n.:1d e at pH ti u r Y. l'hes e phus phol i pi.ih t'S a r t.' 
Sl·ns iti vc lu i nlllb lti on b;.o c. tl c i um io n s () ,1 .!) , .1 c ummun .-ompull\•lll vi phusplw -

11 Jl<lS l' ,IS!'.lY mt.•d i:1. 

Th e l.! llZV :n t' S ut Lt ml·lLH ho,!it:'s hl' Jt"munstr .Jt t:d a t pH 4, U i n t h t.' 
<ibl:'t.'n<' t.' uf c:2+. Th e oi c al ci u m I n ns ( ltl mH) mar k o.• d in ld hi t i un 
( Tiih l l'S I .tnJ 2) . StJ hs tr;tt l':s r l t·lt l n <li pdl mi t u yl p!J(J:> p h.l tiJyl c huli ttl' 
h y dro ly sed muL'h le ss rL'adil.v tha n uns.n u r.tted species. ·\ similar r t"s ult w;t s 
t o.> un d in c .1rliL·r ol liiH.>SJ• hu li pa !->eS pr t'p.J r t.'d lr utn lysusotllt:"' ( 'J) . ;\ciJi,· 
phospho li p i d s h.1vc al s n shown t v be puu r ::i L•bstr <.Jtcs .tnd we 
p r t.:vlo usly that On l' () f t h t.' tn , phU S]Jb.JtiJy lhl YCL'rul , .!pp t•<tr s tu i 11!1ibit lit o.: 
h y dru ly si s of dtpal mi t oy l ph USf•hatidyl r holin L' by the s e en t.ym o.•t> ()). Tl lL' 
plHl SJl )wli piJ sto red in mat u rt: l ame li u r bu.\lo:" s l' Ulls i s t s p r i 1Wij1.d l y u l 
d ipal mi toy l .wJ p hosph.-nl dy l )4 Lycerol , su t t l o r ms 
pu r t icu la rl y poor .<i ubstr .Jt e fur the dt:l t'Ct iuu u l lysus umd l 

Tt w d .·. n u Vll s y nt ht"sis ol in Lhl.' 11111)'(; p r v d ll t' o!S 
molccu ll!S ! ,tt ty ;tc y l r e sidue ,at the : -ptJsi tt u n , ,11\d tht.' 
d ipdl mit uy l speri <!S requ irl.' d tur s urfa<' [,l tlt. attl S l tht.'r L' Iurt: 
('o nve rt l.!d to dipalmituyl phosphatidyl,'hn linc by r ... pr oceS Sl'S (rL· Vit·v.••:d 
ill l l), {'U IISI"'t s uf r el!llllld l 11 ! tlw \,Ill ) ' .J\\ ,1 by d 
phos pholipase A-1, f o LL owed bv it s re pl.Jcemeu t ._, itlt ;1 p. d mi.t oy l r esidue llY t hc 
ac tion o t J.l\ As we hav._. ( :;- (o) tlt L' 
ph o spltoli p<tses i n \.iinl'l lar huJie s 111.ty ho.· \I SL'!ul In tht.· ... ·.trly u t l. Lml·ll.1 r 
bod y t' u r mution , when u n s atur .-1tcd mu.Sl be remuv ..: J , 
ph o s pho llp.:t sc ,\ ._. t he of these uns.ttur.l ted :uull'Cill l 'S l u 
Jip•llmit oy l plt .:;s phatldyl c holine . In tltt.• ma tur._. u r h;tneli e , lh t.: 
ph u spholipascs sho uld 1d..,;illy bt.! ina<'ti v<.J ted . The unLI VOLibl l.! j.•hysi•· uchl.' mi l·<d 
n..aturt• ot the s e phos phol1 1, id s m<t y p ro.: vcn t t h e ._, nzyme s tr um ('1), 
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TAHLE I 
A activitlt!s of disrupted, but unfra C"t l unatcd , 

rabbi t lung lame llBr bodi e s 

Subst rate 1 A An iv i t y r<itio j 
art i vity AI :Al 

PO I'C 100 1 
PtJPC IU J U: I 

lli'PC / I'l; () 

llPPC/Pt; 10 

TABLE 2 
Phusphulip<H>t..' t\ a c tivities of the soluble cxtr.H' l from 

rabbit lunK lamt·ll a r bodie s 

Subst r ;ttt' I ca 2+ Phospho! A Ar:t i vi ty r a ti o 
( mil) ac t Lv lt y A I :Al. 

POPC (J IUO 2:1 
POPC IU zu U: 1 

llSI'C/ UVPC bll 
lH-'I' C/U SPC )4 

DPPC/ PC I 
UPPC/ PG I ll 

1Abbrcvi ati uns used: 

) 

POI'L 1-pal mftoy i-2-[ 14 C ]oleoyl dispe r sed in t!K& phos -
1-1hat ldvlcho line 

USPC!L>PPc unsatu rdt ed ( 14c)phosphat1dylc ho li nc dlpalmitoyl yhosphat idy 1-
1 

1 phos phat idy lchu l ine unsaturate d phoHphatidyl-
c ho line, I: I mol/mol 
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I. Effe('l of pH on lhe .l<'tivity of p ho spho lipases A trom r abb i;. 
lys oSO ID. t! H· of phospholi pases At ( 6.-- /'>.) and A2 ( 0 0 ) were 
pt'r formcd as in the t e xt . 1/erli(·al Utl t!s repre sl! nt SI::M (n• 4 ). 
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