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ABSTRACT

The location of the non-specific al-kaline

phosphom.onoesterase [8. C" 3.1.3"1] in ceils in NeuroSpcla

crqqFa wild type 533, was determined by a variety of

procedures. IL rvas f ound. thiat the enzyme v/as located in

the cytopla5¡, and not apparent-1-y associat"ed wj-th any

ide¡rtifiah-le cell orsanelle.
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HISTORICAL

The inter and intracel-lul-ar distribution of

a1kalj.ne phosphatase has been investi gated in a large

nurnber of organisms. Its general distributj.on in no::mal

aniinal tissues has been described by iSourne and. Gomori

(1941) and in neoplast.ic tissue by Furi.h and Kabat, (f941) 
"

Gutman and Kni tzler, (1941-) ínvestigated its distr.i-butj.on

in the kidneys; Corne::, (L944) and Leckie, (l-955) that in

the ovai:ies. Placental al-kaline --hosphatase has Ìreen

qt. ,rrii a¿l l-rr¡ tT=¡fl, (19 45) i Strauss, (i950) and- Deanc (L947) .
| \L¿ tv / I

Trianta-phyllcpoulos a-nd Tu-ba (f 959 ) descri]¡ed the enzyriieu s

d-istribuj:ion in rat smal-1 i-ntestine,- v¡hil-e -i-ts i1r-ura-

celIuJ-a:: clistribu.tion -in the srna--l..-l- -intes'tir-l{r was clesc.ribed

by I(::ugelís (1946) and lùntel (L945) " Da.niell-i (l-946)

concl-ud-ecl that alkaline ;;trosphaî:i-'se sel-c1om occ:u-::;rc:d irr

5- jrnr'i ô\r+^'^'i :.:.rr¡ - ôa'r-êìr1- 'i n r:rrti rJlrt frìût-nei-a'i-i no 'i-i sSlU-g"Al:Iltta-L UV L.Uru-Lg-ÐJLLt UAUcPL -r-11 l-Ç¡.yr\r-r'\' !uLJur:v:Lrç- r:Y

The dj-s.tri]:u"tioir of aikal-ine r¡hc¡;r:h¿if-ase h¿is also k¡een

studied" in blooC and bcrLe :¡ra.rrov¡, the nervor:.s systern,.

skin and hair, car:tilage ancl- honE;. t-ee-i-fi, al-r.rl cel. l s in

tissu-e cu.lture..

llhe pur-ificatj on and. prc',peri:j-es of allr-a-1 j.rr+:

^1.^^,.-r1 -,.t-¡¡¡r çi.cln Ijel-a c,eils i-L¿r,s bcen i1 i:scr:i_bec-l_ b\z'lle.nPll.UÐLr11(At--Õ-ò(-- LJ-(i::l -r.r\jJ-(1 L.L:If,-;r Ll<ì.ú rJ\-r.Ir \r!rL

ancl Àr¿ i197C ) " Coir',i:ar;rti i¡eI)¡ 1:iibl.e tvc::k llas ]leen c-ic¡-rc

on j,ts -lcc¿ll -i-s;¡:tj-o-r: -jrtì lll:cca-l:\,¡oc-,e rt " Gilcts;it,. i'r,-rr,ri:i:::'si alr',1.-l



Irarnpên r (L97L) found that in Bacillus subtj-l-is alkaline

phosphatase was present in clusters attached to the

^a-ì nlrar= -1 ^l asfna menlbl:ane, Wi-¿h Sma_l ie:: Sii.eS Ofqr¿v t

a-ctivity in the cytoplasm i..'here it v¡as unattached to

any discernibl-e structure. i\n alkal-ine phosphatase has

been found at tire external surface of the cvtopfasrnic

merrJ:r:ane, i.e", in the peripla.srn-i.c spa.ce j-n Flyxococc_r:-1

3g¡!hl¡1" Enzyme di ssociated f rorn the menrl¡Tane migr:ateö

into the c¡Ttcplasm lvhere i-t r'¡as ma.inly assoc:'-ated into

cytoplasmic açc¡::egates "

fn Escherichia col-j-" 'i:he- e-ilijyrlle hä-s l:een founci in

'l-l-rr. rrai.-i nl :l qin'---r.---.--.ic slia(re, c:.:+-el:i;ai to tire c1'LopIasi,ri-c

rnemb¡:a-ne (i."teu a-¡rC lìeppe1 t965i " fì,is clistr-il:u.t'i cn in

E" c:ol..L has beerr ccrrfiv:neci by elec-i::cn rni-c::':osccpy IBr:ock¡r¿;n

^'-,¡ ü^n^,r] /'l C:l-.^"^-.." 't'^1..q-'.ru r1i,¡,iJçr- \,,-955) anci Done, lihorey,- Iloke anc1 Poi-l-ar:d, (-i-965)].

Per'Í pla-smic I ocali.s; a-ti on L:¿.s a-Ls c', been s-hcwi-r i n

]:=SuqZ.¡:ea.å _ð_g1j-n9ts. (Cheng o 1-ng::am air.ci C:ostcr.Ì:c>n

1970 ) " 2laloka.r (1959 ) dci'n"cnsL:i:a.tecl alkaline phosirii.a-t-a.se

in tl';e. r:vl-oirlasrn cf ce:rti'ijirrcr¡..r'l lrr¡nl^,ao Of l'1 " CltaSSa

[See }ligu-i-e Ir ]lage 3l "

Ther:e are n.o ai.ppa:reiit-. r'eferei:ices.: t.o âî12

Ì.-roTì--sprr:ifjc alk¿rl ìnc pirosphat,ð.s(js beinE Í-or:-nc. j-rr cil-eeÌl

plants,



Í:IGURE I. CYTOCHEMICêå Rt:ACT¡CIÐqs

ON
CE_h¿îPÈ¡FUGEÐ HYPHAE

ZaLokar , 14- (1960 ) .
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INTRODTTCTION

T'vÍo types of non-specific alkaline phospha.tases

have been shown to be present in N. cFê,ss4i one

constitutive, the other repressible" (Nyc, Kadner and

Crocken, 1966; Nyc, Kadner and Brov¡n 1968; Davis and

Lees 1972) 
"

Repressible str:ains of B" ggÞ!1-1lg--, subsequently

derepressed, have been ol:served tc prociuce alkaline

phosphatase (ehosh, I,'Tou-ters, Lampen 1971) "

In generai-.. hj-stochenj-cal me.tircds depend on the

f nl -l nr.ri nlr roa¡l_ig¡g ; *

sul¡str:a'Le (enzyrnatic rea-ct-ion) -.-.-..-.-----> s'Lain plrecl:.rso:f

I
I

l
(ca.Þi:ur:e ç devel-opmenL)

I
I

I

Iv
^J--,-ì,^- uaf 11

(ilolt and Sullj-van f95B)

The mechanisrn fo:: the rnoL:e r':ecent gosi:-cou¡:J-ing (Bu::si--one

1962) non-coupling a.nd f luorescence techni-ques ì s i-ncj-i.co.i.ed

tlrri.s : -
Enzyrna-ti-c

suLrs'i-ra-i-.e > Insolub.le Precip-i.L,ate or l.lyc
Reaction

'I'r'¡o cyt-ochemical t.echrr-iques are mos;t often i-rsecl' (l-) tile

Gonic¡: j- techrri clue { 2 ) t.ìre a',2 r:'-d¡r'e nei;hoci. "



1" Th* Qcry.! !_echnigqe-,. i.ndepencr,ently developed by

Takaraatsu {-t-939), depencls cn the enzyiuic release of

phosphate ions which are precipi-uated as insol-ub1e

calcium phosphate at sìtes of. enzyn-åc activity. The

precipitated calcium is then repl¿çsd L'y lead, cobalt,

or sj-lver" Íorming the phosphate of the respectii¡e metal

" Ca.3(POalz + 5 Ag'-'- --_¡- 2 Ãg3PO4 + 3 Ca**

The si l.ve.r salt¡ orl red.'.rcticn -uo meiallíc s-ilver, the:.

reveal-s the s-ites o.:-' erìzvme acii.vì.tv a.s lrlackened- aïeas.

F-'¡-xed (or unfi;'recl) ti-ssu.e i-s usua.ll.]¡ incubated in

a- buffered ¡nedi-lrrn ccntainiirg' a su.,l--stra.te fo:: the enzvme

pJ-us ca,lciu;:i an,1 ma-gnesiunr sal--us" Sil-ve:r j-s noi the onl-y

ineta-l- tha.t c.;.n i:eì)Ia.ce calciui¡; cobal.t j ccpper.etc. can

alsc¡ l:e r:.secL" Fìea-ct:i.ons of rirsolril:-l-e ca-l-ci-un s¡il-is, and.

metal subsLi'cu'i:ìori tests fr-rï cal ci.u.m, a.r'e g'i rren ;r.n Taole I

A ci:Lffei:ent" iechn-ì-qire was emplo¡-'eC l¡y Bourne (-l-943) vrho

rende:rec1 the cal.ciun phospiiat"e vis j.b-l^e l:v u.sing soclíum

¿,,7t-za.;:--in:;u-l-j=<-ti-¡.ate tc¡ forn ¿.n cïâ.l1Ee i-ed "<Lyc-l-ake""

l1
.,4',. ,!t, ¡'\

!lt' 'ttt \t;'- r"'* . -ì*f ií ii \ , __rrfi .::_..
1 ¡: '! ì *5C_i.1.,.r\, -"'-\ -,1", "-¿ì^ r.

"^./ ",""/ \y"

6ì

U

ù"- -oiit:t I

i{

st:i ùit",i î,.i
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- fn addj-tion to 1-ighi. ¡nj-croscoPY, several other

methods can be used for exaniination of resu.lts

The enzymically procìuced calcium phosphate can

]re rríewed. by polarised f.iEht (Belanger 195I) , or by

phase contrast mic::oscoplr {Hancox ãnd N'ic}roIas/ l-956) "

A numbe; of conur'only useC- phosphat¿r.se substrates are

shov¿n in T'abl-e 2"

2 " å?¡q:g.y_e_fggfn!_g_'"re

B*na.;¡hthirl- ohosphate in. .tÏie presence of a diazoij-sed

arruinc." e- g" nit¡:o aniline 'c:r: naphthvl ami-ne i s com.'..ronly used

as suJ::;'l,raie ìn th,is n',ethcli. (,'i'=:':.Lç,l¡ e'ia.i- l-9¡r¿i)" "'tnzyrnic

hr,.l rolrrsi s of nhospha.tc: J:V lrhns:r,h¡i-;.qe :e-l-.caSeS nai¡ht:b.o-i-,.rr. \' ç.r- .J r-J' Lr ! r !r:!v vy

which t,iren iäuiledia-uerly ccu;c1es v¿ii:h tire d-i-a-zonj.um s¿rlt- i:o

form a higì'r112 cc¡lou::eiL ir;sol-ubie d-ye"

d," -,'ts-i't=i.:-"-cl ,tr

L_t

r
,^ -/'!.

{n Y t'-u**}'i
i il I__1i ¡l i

v'\,,1

r*?l_ì

I
I --:r-i.

/ F-"4
¿' \q-".¡-¡;.,J.i \.'\"

'\\ t/"'*'" 1, íL-,*'- \.._-.J
.;f *-_. 1./\.

\r,'',0 l.ìt
\.*.'-*'

-tJenzelie Ci azOnruil

chl ori-d-e

Ê--n¡nhl-Ìrnl Tìr z ¡-



T.ABLE 2

SUBSTRÀTES OF ALKAT,I}JE PHOSPI{ATÀSE

PILATIVE R*\TE COIUPOUND IiNLATI\TE RATE
OF ÌJYDROLYSIS OF HyDROLySfS

0"8 1"0

COMPOiT-NiI

5 | -.Àl"lP

3 r -A¡IP

2 t *Äi,ÍP

ATP

.l --Z'. ''ìrÞ

d *tu'ÌP

2',*3 '-"ti.Itr

o - ui\]l-u

.)! ^l

f't
) "L,!.|ìl -

.l - l-'l'1)

UD,'J

5 r 
--tX:,iP

d".T'TP

ï)ij .

f,

Þl)
_1_

Pllp.'t

l_" û

1." 0

û"8 1.05

1"05

1., I
no

U. :*

IE J-

Polyne'taphcsphate 0. 9

Ri bose S-nhcr-sphat,e 0 " 7

ß--ol wceronhosphate C. 9Y :J _J

p- nj-t.:rophe:rlrlphosphate 1, 0

Iìi-bc..f l-avLn 5' *.ì:hosph,a"te 0 " 1

o-na;frtiryi phosnl:*te 1.5
¡-: .- -F'-lr¿plrLhv,r- phosuhaLe 1." 0

2,-'ó"--dii:ì-r;i:cphenyf 1" C

¡:nosph;:.t.:r

Fr:uctose i-'6-- ii.;riros;¡:ìrete 0 " 6

jl¡lrn¡*.nl-'r,^r.\1rr,:r-¡^r-,r,7S_Le 
A " 4:¿

C1,-steani-Lle*S-phosì:hate C"73

Ð.8*3."2

r_ . Q:;

J"LÍ

(¡"8*l-"3

1fì

-l. " \...1

nrì

l-l¡i:'oir: iìe icr ¿rncl Wj-1scn -l l):11 l



Loveless and Danielli (L949) used a phosphorylated. azo dye'

which released tl-re coloured insol-uble dye on enzynric

h1zfl¡6]1zsis" Burstcne (L962) has reported successful

demonstra'tj-on of alkal'i ne phosphatase by post-coupling

techniques. The substraLes employed were phosphorylated

derivaLirzes of complex naphthoJ-s obtai ncd from 3-hydroxy-

?-n:rnhfhoi r-: ¿nì .l I R-owrzn:nl.r"Lhoic acicl : B " O"N"7\" ) and Solne4 LLqLJLL Ur¡V¿ V sV! s \ P

aryl ami¡es " On enzynic liyOrolysis n nr-anY of the naphthol s

refeasecl rernai ned i-g g¿!g, and coul c1 then J:e coupled roith

a ivicle varietlz of díazonj-r-r-ln saits to p::ocluce exceedinoly

sharp cyiocliemical 1oc¿l-l- j-s a-i--i ons .

Pos'i:-cou.;,1inc; l:echrri qnes app:r::ent11' represetri-- aÏì

_-i de¿r-'l_ 1--1,pe o:E hisi.ocrtein-Lcal pi:ocec,.r.i]:e, s-ínc;e e>:t::anecus

anc'l ncrl-an-i -i a 1 ly inlr-ibi-'l-or1' su-l:stances; 'Ò'ÍtQ e-l-:-nii:a j:ed f i:c:n
J -'--'-*--'---J

the incuJra-l-ion ¡nedi.u.m" ithe local i s¿r.l-ioiis obtaíned w:ltir

-the ¡:os L.-cou¡:iing technì ques ag::e eói r."-i-'ili tl:e rcsul-i-s

c,biained- l^¡j-ili j-rnrred j-al-c: oll s-i-'¡:tltf'ca-rreol'is cilui:ì j,::r9"

Ã 1it::c1e:: nu¡t"r:ei: of napiiti-ro-i- 7\S phcsphates, ¿ls the

aciil oj: s;od-iuLm rsal i.-, ftaY j:e us;eC' for l-r:r-:aI-i satioil "

,(Burs; l:_one I9 6 2I " IT'he 1\í:i phr:sp.l:a-'L-es a-]re ir]rcsi:ii ater este;:s

c:.f coärplex act:)zlarrl_iëcs o:: acri:ij-cies of 3*liyd::o>í)'-2-n¿ll?hl-h;:i,:

acj..d- oz'¿,-clz-r,.¡-t-:e-t-j-c ar::jc1s. 'i?le Ie-{:t"er a:-e not n;rphthols'

bu i: ccinpoui:äs Çc:ir+-ai.i:-i.r;c¡ ro¿,¡¡-i tii: rne Lhv-l-c-:nc gt:oups ca¡:i;li J-i:

o,l: coLl-ir1--ì.,rc¡ li-ii:Ìr r-iia:';o:rj r.tin coin¡?oil.ii.d-s] .fiS s¡i.'i--s: c¿;.ri ire
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prepar:ed by refluxing BONA and aniline with phosphorus

trichloride "

_NH
å'.
\,!' B. O"r{"A" Aniline

f'nmmr,nl r¡ rr<arl l\S subst::ates a]îe: -vvi.rurr'Jrlr j

AS salt

Eepllr,e¿ -+-s-;YX

¡Íí''' r"'-ì'r* o P o-hi Ç 
r-....-..-i.ii¡j¡...

''ì:,:, ...'t" -.1.-;-- cqiiii -'í '' ''=';.-- cLt,
-\'i::'i

à*,
N+.P.-b'slrÉ -t]Ê 

-',-B

íí ìf ì--oÊc3irri,i ti i .,,--:.'i;--^".J'-co.l-li'1-y' \¡.-ci

I

cHl

Naphlhol ÀS-rlr
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åç$JAJ o R q__{\ x!_J u gip qcjå
Enzynte activaticn f acj-li ta'i:es the ¡;rccedure of

tocalisa.i:ion" Alkalirie phlsphatase is usually activated.

by magnesium and/or zi¡rc. Zinc ç¡as shcwn to be essentia.l

for act.ivitlz of irt. crassa alkaline phos¡-,hatase (Davis æ.rlcl

Le.es , 7972j . I'Ia-nganese ancl cobzilt may afso serve as co-

ac1-j.vato::s in ,"'ery lor¿ ccnceniratio¡s. rhe d" co] i a-1-kaline
*

n1 ¡nqnh¡i-aqc i s r¡.,nirj-r.rl'l r¡ ¡¡^, 1-i r¡aied lrv zj.nc at 10 b ÌuI¡ but.¡r¿ruÐyr:G L.r.¡ ç r S ::eptttedlit GU Li v (r LUu sJ

inhj-bi'r:ed by lû*'4 1,1 zj.nc {ReiC, and- hlilscn î L97\) " Alani::e

anci h-i-sÌ:-iC-iiri-: l:iarze e.l-so been desc:::LbeC a-s a.c'tirzato::s ¡ al-r-hour;il

l'¡ro::t.on, {i-95'7: cj a.ii:rs -th-at this ¿rcti-waì:i.on ef fer:i: -i-s Llol:Ì-

spec-i f--ic-. Í:r-.:in9i ::el;-rtecL -Lc t.iie -re¡noval- çf metal- jnhibÍtor:s"

l-nhj-J:-i-rt:::E: of the cÐnstj-iutíve al-li¿rl-j.ne phospha'ias€

¿,,fe i'el-¡.t:-i l-:l v r:,ùn- ipeci.Í:.c, a.nd i.¡rc-1-lrCe iìíj l.âI-^co:,ple:<-i-1r,tr

agerri-.s stii:i: ;:: euhi;-1-eiieC j-¿iti nete'l-::acet¿r'i:e (i:Ola) " The t)'nz\i7rie

r'.ìã\7 r'lqn irr, ^r-r'.r--âi-'il-ir;o'ì r¡ i¡ìrì'niiê,1 1-rr; ii-),'ì'r-r-iâÌ1 ir- ;r,ã.,.tt.-rJ c{-l-,i)v .\J! L.\-.j;!-vu !* r,-L ¡ ur_)- i-¡¡r1-LrJr Lv.-: v_I

o;:gan''.c 1:hcs;oÌ: ai-es "

ivia-g;r.csiij-rn possibJ-y ÍoriTs ¿'rll ess,enL-iai par:L of Lir''

a.ct'i "i'í-i ct.üi.et oi h.he enz.-\'::Ê , cr i-t rn;y aci as ¿ 1;i-11 ,i.i-ng

a-gelr.L. iJe i:itÊr.:ü eLìzvr:Íe äird. r;u.l:str'¿Le, rh:s metai ciieialo:i :;

v¡cu,-l.a -ir:actj-v¿lt-e 'tire el-IZy,:i3 by p;-'eve,nti-ng si-rch b-in.cl1lrg"

l','L(;l-'eil-'¡e;t;, tÍ:,e i:tì.Èï-;.r -i- ni ght dri:t:ct-i',' act-j-r,=a-ie i:.he €i-Tizyüe

.t::'1, a-Li.-c-i-i-l:,g t:hL.-.: si-,,1:f a-ce ci':.ar-;T: 1.ì i:itc 1-¡l:Ði:ei:ít."
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INTERPRETI-!.TION OF RESULTS

The ima-ginative interpretation of any cytochemicar

st¡i ni r',¿-r nrnr.erji;re i q na)q!ìi Ïr-l rz i +.c r¡nc.l- nnra-n..t- €'l -..'¡u!vvvvu!e !Ð yvÐ,)*^.__J UUg(JllL IJ_CiIV.

Reviev."'s of conf lj-ciinq arcfuments abo'.tnd.

The chemical and phy-sico-chemical prope:rties of
calcium phosphate sol-utj^ons rnake interpreL.ation even

mcre d,iffic¡.rlt"

Johansen anC. Linders tr-oru- J:ä:1,-1 ( 19 5 3 ) conclu.jed tha t

calcium phospha-ie exhibits a marlçecl te¡rctencv to fc_r:m

supe::sa-'l-u.r:ated solu'tions, so tJrat-- i:v thrl 'c.j¡¡e t.t:l¡"L 'tire

crit-'i-cal- cc":lcent-ration of phosnii¿r'{:e :Lons:rec¡ui::ccÌ. í-oi:

precipi-tat--ì on is achieved a'i- l:h r: en z\zme cent::'cs , c1ì í:f us; ion

of phc''splr¿rte f .¡:on p:"odr"rct-i-or.r s j- tcs rr'i l_i ha-¿e caìr.se.rf

sa|ur-at:i.c,rir to p::ev¿il -'i-n. a r¿j-de zione a;:.;iin¡l suir;jr ¿ìltcl¿ìÍi of
i ni Í.-'i il r,ì-É:-ri ^'i 

-i=l-'i ¡.'" 7. rr:^¡ F^.'-j-^-.-!¿¡i¿ eJ-crr ¡,--.-,pi,'ta{*íon " 7\ ¡rref o:i:rieci c,-ys L-.rl ì-r.ucl.i:us, th.ev

clai.mecl , cr-rul d- init j-¿L-¿e cal cj um phc;pi^rcì'L-e p..13ç-ì p.,-'l-;ii--'L on,

even j.n ì-he aÌ:seirce cÍ- anli cuzyne. Gcric:: i and Ilencl j-tt (1.9 5:l )

pa.i:i--i--+J- l-;' o.gi:eeä i-.ilai: s;pii.¡ic)us :;t.;.1 nì-::rg na-y occrlr ur:ldr::-'

"r-ron-o-Ç''i-jinal- conditj-ofls"o bli-{: t-h¿:L _it is }i¿r.¡:dJ-rr ljlie_]_y unCe::

oÌ?1-i¡ria I cc:na--r- L.-'i-oii s " Ca-_i.ci.ut:ia Ì:hosphaL'i.-e , llov;,e.Jc:it o ciì

p::ccin-i-i-a i-i o;r ]rj; tlie ac'ic1it'i on of ¡:hc::;rji¿.LLe Lo s;c_'l..r.i'L_i_on::;

si¡.r-i1¿;.r to i-.}te G'¡lir,o-r:i- nis L,lcÌiel.,-i cal nL--ì_xt-...r,l:e, cice s not

di.,sple--y cll:L-'.i' rtlaïjieC 'l;e u'.ì.e=nc'y i-o r,irrcr,ei:ço sjrli:)eríjai-r.r.r¿r'i- j,cn 
"

Si niui.L¿;.trecr-is ¿l:zo-d;;'e rnet--h.r:dls colli:":'ir soire ;rc1v;itlt;tc;c:,

.-t-t.L r.hat t-i::.,:i: ¿ì..i(i: si.iiq.i :,.:- s.rf.rj.j ;-l-coc'r)c--,1::c..i :j..1-r. r¡it-i-c:h, tji:.t rJ,r,.i
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can be seen on formation- In add.it.ion, most naphthols are

not speci.ficar ly adsorbed b¡' tissues" Defendj- (1957) shov¡ed

'.that naphi:hol Às derivat-ives c1o r:oi cisplay great affinitl'

for tissi.res, i:hough simpJ-er naphthol derir¡atives e"g" 6-bromo,

or 6"*berrzoyl-2'-naphthol {F.utenberq' and sel-igilan I rg5Ð) do"

Despite obvious crìticism of cytochemical- rnethods,

scïne ::elj.ance can be placeC on the resu,¡.ts ont-in-¿

Van Du-i-jn" Pascoe: ai-ìd Varrcier pJ_oog (L967) showecl that
irrclrbaticn con.ji'i:io:rs cai-:. .be oJ:tar-::red for rvhich the ari'ioun'i--

of aza r1ye- precii;it.a"ted -Ln a qiru'cl t.ine of reaction is

p':cportr--.:nai 'tc -tile cnz !,il:: ac-;:-.¡ j trz p_res;cni o ancl tlia c

_L_,r-^-.-: --_ -,!"_: ./.^-,1 ,-\_-{ _-r i]..:¿g::n:,_if a".i_--',_Cn of ên''\¡.Ì.n5 rc¿i lriiy9.u!:i:.( L-Lt-Ò. L--f. \r'-i r-i'LUUIiiÌ.!:l ¡ 'JçI_i._ ü:j ù€l¡IÍl_r_11¿ì"'L:tL-Il, Ol_ enZ);il¡ ¿ç

i-n aïÌ i--r:rc-.i.',¡-id.ria.1 ceL i- is .r-ross ì l--i e

.. ïi i,r:ci,:i:c:r iticlc-qcoiji!' i-s n(,..,/ il.i:_tig l+id-el_ir nsecl 'i n

et).:;\/ine h-is ioci:¡-:¡i:ts L::y " S;:it¿it j-r-r:,_ 
" Ëensch a_¡d B¿irüet-L- ( J-9 5 3 )

a.n-<-1. l3lrr s t,:ä.e-: (.i-952, ) have ::s:v:Lewe d the ;,rpp_t_i cati_on of

el.ectroli ¡i'-j-crosc'olf,l, iic en¡v:lle cv--L-_or_:Ìreniisi:i:y - Ze.i:.ie.rcju-ì,st 
n

B;:¿..,.itrJ,e.fi a-üd. Shr:: j.d,r:n Ê (L9 55 ) have Ce¡'lo:ns {:rateil

¿;,y^Jìljcãrt:Lcl-rs of the Go¡ric::j- lr¡oc¡:,f¡-i:re t-o electro:: m-ì-crosccilv"

l:deqttat:e i-ì-:la'i:j-oir ¡nerhccj-si i:ràr¡t: i:een cJevr:l-opecì irel'mit--i-j-na

presâr-'v¿ì-1.-.j-c-;¡i a.î s j cr;i:: j-cari.j: enz.i j.ir:t a.c'i.i-r,rJ-i;1', ):-ï. ::eve.ri-ì-nq

*iiouc¡ir s-:-i"::-'üci-:r.;:-'¿i j- :i.,:rfo:;;ii¡.,-t:_l'li i--o :iac j. --i---i_ L.;¡',.-i: ì-":,;erprr_:,r:¿i,c j i)r:::

{:' i. c '¡'i. i.r ,:;ir c. ilt:i c' .r l- ; = l ¡: 'i, : (.j it il ..

jì'si i -,.i'.¡¡rvÍ:; - .i-ite iie,i..i-.ii:å'Le: J--;;'. 1-än.ce Liil-iii.i, j--e ¿,iCii,-'ic',:i:i.

]-l*-i..'',.¡i'::l-:¡:.,i¡l-i..:::i,.l;ii.:..i.i.j-l-;.;.i:i:.;l.l¡::.'l:eo"i:,''at.:ii,l:¿-''.|.'!.

i:ii.idi 't-lti-:: ':¡;:::.;-'-,:'e.;:i.f-ri: i;.i :+'.:Í=;- -,-c-i rf :l i: {:-:j.ìi-..'].-T'>,ïl-:,,jljCj; til nr.¿:.J.-e j- ¿i,;
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Cetectiorr possible, yei the exaaina-uion must be made rvith

r.he re.jll'ís; jte sensitir;i'Lrz i-n n-.nrz'i de sñme Vatid inAj-catiOng¡ç I -ria¡IJ¿ çÇ 'i'-¡:J "v' ¡/*

of normal activity"

FUNCTION

Location of enzyrne activi t'y -i-n ce-l-ls andt Lissues

i-s c]-osely 'l in}:ed witn the metai:ol-ic roles of such enzynres

at thei:: respec-L.ir.re .s:ì-tes. 'tÍhat roie ha.s been ass:i-g;red.

to allcal-ii-re ;ohospha'i-ase-? Robinson i,ìiìLl- SÕanes (7.g2¿")

q;¡crn-oqfr,.¡i :-h¡t ai.l<al-ine pil,osnha-'tase l.,'a:i s-i-cniÍ'icant i.n

tcoth anc. bcne fcllnal*ì'cn l":ased. on t.he o1:serva.j:-'lol'l that

hyL-ì::o,j-irsi s of c:a-l-ci'-r.rr heiì<Dse lronrf r:hc¡s.oha'i:.e y-ì-eJ CeC

ins:o-Lu]-;l.e ca.'l cir:;,1 ;:hosiriraLi:e " Thi-s i-s suppor tcd. ]r:¡ 'ìie
i]íii-l'l,il:'ï-'iìl--r.ce. oi -i-a.rcle qLLð;.11';i'Lies of erlkai-i..ne phl,rs:p).ra-liisr:r

^Li; Ì-i:e ior:E bclrre epipiri,-se i:ì." ili'td. 'rhe 'i--eeth Ðf )'/ouìì.g a.n!m;:ls"

' Piecent-al t-issu-e -'ì-s aj-so ext-.r:eniei-y ::ich :Ln aj-i;¡:'l i.ne

1:hcspìraias!:i, the ia.1-Ler -.,-rc::er:-sí-ilq ciu:l-i.ilg ir-il(.{flälrc\¡

reachi-ng ô. lita.xj-i:f,r:li ¡ ust i:ri:ioi' 'i-a i:e:;¡it' (.r-n.agrrc'str:p'ou.J-os a¡rC

i,{a't-si:-';l¿i.i :¡:a" f 95I } " 'I'i-I,3\' conclud.ecL i:hat t}ie elìz\¡äie lnel¡/

-t;r.ke p:i.ri-: -i n rlhe al::;c.-rpi:i.ori ci n¿r-Le ¡rr;-l- gJ-u"co:sr': l:12 ti-l.e:

p.!,.r c;eni:a "

lieire.choff arir-'1,

f;i;;i-L ¡.;t ::i;:i fj t:cI :1.,-r.-i--l---,

e ii''.ti't.: i.- i:- Í',',:1. i..il c -ì- L il

r::.:ì,-;:t -i..¡t j.::q j:l..Li:s j:ir.'::

(t-L tl i: r J

s; i -i.ira l"

ã, i. i ì-- -i- 'r:'i.,

-i,. \/ -;- (.'! L -L

(1950),

;i l.lç;r -i-irr'.:

':.-- .. 
' 

-' -.. 
':i 

-' ' '
r_ :, i_r. j i I Lij j.

...i:
i.r: -( \-,t ), { i
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and. sugar alcohols. The rate cf svnthesis of these

phcspi:c;:1'J-.rLad alcorrols r'/as siç::ii-ficantly i nc-reased.

tifren pÌrosph.aie com-Ðou.rrds of hi.yiher enel:gy contenL, e"g"

phosphocreatíne, v.'ere added" l'r?i.en P32 l-a"]:el-led do¡rors

-2aor Prz l-abe]led orLhophcsphate 'rere u-sed it was fou_nd that

an i¡rci:eased rate of synt.hesis ',,.¡as cai.rsed J:y direct trans-

phospliory-1-ati on mec,':anis;rns cpc::aiive l;etween þhosphate

d-onors and accepto¡:s " Subsequant. sturd ies J:1' 14'3¡¡ç11, ( 19 6 5 )

i.r:cli r:ated that only ùhe rro;:*spc.i f ic phcs'j]:ciìionocsterases

c,atal.)'se -i:l:c:.e traiis'¡hosÐho:i:1'l o-i--'i r-r11 -T-eð,ct.ioi:s. 1'lius, tht:

:rêac'i:io-ns cert:,,,ì-1's6fl ì:y a.:-.lia-ì'-j n'= phos:,r;hatase ai:e : -

1.. Gen.e::a-ì- ì:ydrc-t-viri s;

t, Ir,r - ¿É

F..***P- OH -F Ii20 ::::-l Rrlii -l- t:O*'Ll-Oi:.t
I

\-¡rr r-ì'i.-¡

2 - Tra-nspi-rcs¡:iici:=¿-i-a L'-j-c¡:n. r,¡j.'i'.,ir h.-lgh ¿,:lccl:i.c1 coilcÊ.:Ì-rt::u.,-r-a,r.

R.*0-p -r- n/ca ;::-ì- -Frr*-[,,--p -i R*otî

:ì-n. r-.rh-'í, ch ¿r. ri:Lf fe,:-e::il: a-L cchc-i- sl.:.bs-L:i-'1.:i:i.:es 'f o:: ¡;v.=:'le::

¿.rsi,th:,si;ha:';e e-cjc€rpi:ol:"

-l-n baci:eï-i.e-, +..he enz"¿r.re .ÌIi,=,-)/ be i-l:vt¡iizr.rc-r, iir su¡:pJ.1rj-11ç¡

¡,hu,';phate :i-i.-'o:rii p::c::itha.tr.: i:s L--ers rlncl-ei' coi'¡i,|-i--i- j-c¡rr:,; c.i i-,Ì-r-c,spit¿-:e

cÌepriv;ri:jrOil. ("Iir.:ppel, I-Ia:,:ì<;.:es:; ;;nCr I.1.-i.j_irLcr: (-l_952) " IÌeid. ¿,ii-: i_j ',f-l_l:;lir,

i,1.ä"i "i ) l!.lv¡.' a;-i-:,:,,: í)i;!.--:c¡al;:.j'ií:ìri- 'i.1.:¿,..: .:rì\iú.i.i ;ii ,-il.ii;ir. ¡.,..j-ji:.,i.-i -,;i:.:

;:|li.;;-l1.:Ì..,;l-i'-i.l:,'e.:':,:.;'-i'.r:.r:ii.i.;:,.i.-;:;.::iìLì,:,.:'-.;i.',Jïj.:.ij..i.i-:i'-.y.;i11'i,-i-.,:1.;.1i'..'.
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phospha-te esters, other functions - such as phosphaie

transpcr'-L -- were possible.

Exanination oÍ suÏ-,straLes hyd::olysed bJ' tr" col-j-

aik-alirre phospl:ata.se Irable 2.] shorvs rapid hydroll'sis

of a large nuü,i:er of nucl-ectj-Ces, inclu"ding ATP " triJhat

metabolic significance does thris ln.ply? Consider that

(I) a-'l-ka.lj-ne phosphatase hydrol)'ses a large nurnbel- of

monorrucl-ecf-j.cies " (2) alJ<al-'i-ne phcspha-Lase c¿-n Ltírirr€r

q,ronì -t-i ¡ r.¡nã, ii:j_Cns cet-a_l ySe tf ans;;chc_",s¡,.Ì-'cfylat'i On.r Jv\-¿ v -r- I -r-v

(3) in a:ij-mal-s tl:Le enz:,rrrle is a-ssc;cia-ted with tj-ssr.ro¿s in

';'¿Ìiich ¿:-c'cir;.e o,j-r,'j-sir:n is; occr-i-::.r--:i-:r:.q.. (¿l) Ä¡ e><c:L-u'i ng

obse::va-tioii h¡is velî\i .r:ecentlv lteen noi:eC fc:: at lea::t

cnc a-ih¿ri j-le 6;i'-t.ospl.rat-.e-se 'tÌra-c. j:rolti kr:i:ush l:or-dr:r:

:-i:.i--cs¿.:..n¿ll- r'iri,lccsa r..f r: a.i-., Jìr.;.ss:el o i.{-onod¡ IJoiljcu,: ¡,,Ld,

I'-Lc j-sch (l-glZ) irai'c p.rolr-r,clccì er¡ì cie¡.r:e t.o illdicatt: i-li.-ii:

a-L j;a l-j ne pliosph;l'case ¿:.r.Lc.ì. r:a-i.c-i-un: a-cr-i..¡¿lÌ:ed ÀTPa.scl in¿ì-y bc

p:',i'-i: c.f- ,-; s-ì-r:.qlc.. eïiz'y'r:ire ç¡;¡¡i.i-'-!.s-:4" ije¿i.t ina.ctrr-ia-t.'lo-n,

cha;rg,:s¡ ;L:.:. ü:ie,--.ar:y. c¡L.i-c-i-'-irn a.r'rci ¡,a6,3-[-ir.:.c]Il'L t'Jj-tl:i el-i:h¡.i:.e*l--'

hlrd- rc><y-. 6 .* d J-pircr s,,rìr i::r ¿ii--e (,!lillP ) "- ¡--!-i- irad sinti la.::' e :f fc':c';s;

c;n l:oi:h c;¡--l-c-i-i.ritr- l,:;'.1'l:';.r.-,;É,r :,ii.ìt', ¿l 11.;¿:ii::.t-: i"'hosj-ìl-ìâ'i-4.5e" i:ici,ì-.iSsl-e-:;:,

Ì..lalqcre ¿;ì,írí-;l }l-i-rí,ji.ririss-en (f 9 j't) ¿ind,::io::i¡,.r,n, Ìiii-rcheff , i'!(j-àiíiÍi anC

fìpi.e j r-;ç931 (i,'i t ) i-'";ic'L í::r'ili¡j-c'.:Íj-'l--,' re CoriJei- Cl o-q+ -re-ì-e.tr l,t-l

Cí)i,A

.),_.,. f- -r-

]re cl e-r:-i-:¡l:cJ, ?

vi,::r:.i,::i ¿:ti'i ';c-i r,

íi lr- a:i r iì.iJ :l- rr ii í,' i-

Lr -) -J Oiií:ì t.O

cr -i -i. ii -r"

.-,i.: -(:1- -t_ :. Ç:.

.-l . - |,):t_: i-. --. r -.-ì"1

-¡.- r.'l¡¡i¡¡-i. ¡-.1 ¡r-l -i- l.:.,1i..:i. a
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increased nu.cl-eotide turno.,,zer and incorporation, is it not
possible that nor-r.-specific a.l-kal-ine phosphertase has a

si-gnificant rcl.e iii arl these activities - v;hether si_rch

activities are i-nitiated .or medi alled by the enz1,:iie?

consid-er the apparenL l-ack of specif icity, wid.e occurrence r

tissue associ-ation -i-s it not tenable that an enzynre

produced in such abundanc,e has a rÍ:ore clynam"ì_c r:ole than
has hithe¡:to lceen ascri-beol to it?

The loca-f isation of enzymes irr or:ganis¡ns is r:ut
a cl-ue -to e-1-uci,J-ating function and assj-.gnì_ng signif1cance"
Of such irn,oo-r'-t is ti:e prc.:se,nt. r.¡ork"
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M/{TERIA],S À-L\D I{ETIIODS

l-. Cheraical s

Snail gut enzyme [1OO units ß_gi].y,curoniclase

(Fishmann), 800 u¡rits su]fatase (Roy) - per mIl \../as

obtained fron rnd.ustrie Biorogique !-rancaise, 350 euai
du l'foul-in de cage 92 - 

oGennevíll-ierspFl:ance. 
All other

chemi.cals \^iere obtainecì from the si.gma chei.¡rícal com;oany.

2 " G::owth conditi ons

The organisrn w¿is giown o' voqe3.'s inecii-ure (\,.cgeJ_,

1956) ru'ith 2ea sucrose as ca¡:i¡oü s()ul:ce" Con j dj¿., w¡Lshed

froin 2å acJar slairts, v,/ere u-sed tr¡ i-nocurate 2 ,r_itre

flasl'"s of sÌ-eril-e mecliuirr" Growth v"'as al.so effectecl on

agô-r: Flates wji:h l-"5t aqarr sllpp'lelicntecl with :¿02 g¡,icr:ser,.

ô-S r:egiti-i:ect-,. Tncu.l:at-Lon w¿rs a.t-.::-ocm.L-.e::nipe.re:.-i..i::,:e oÌ:

37u'C on er ïot-.¿'ì.j:y' sl:ake::"

3 " -Ð¿ylL?_+¡i,'cr
p-'n-i i-.r'-cpj-¡.en)¡l-pboslrll.a'te tr¡¿is us;e-:il ô,sj l;nbs-Lr:¿l.i--e f.ot

assay of allialine phosplratase act_ì-vi+:jr. T,he react_-ion w¿is;

fori-ov¡ec1 Ì:i. it1¡¡¿su::-inE the i.l:ic-r:case _Ln crpti-cal d-,3nsi_tv at
'41-0 i-i:¡r" All O' D ch¿rnges v,7€r,i:¡è recoi:cecl- cn ci G-r. lio1cl- noc-r,el

2000 l:i3co.rd-r-ìtg sÞcct-::o;r,.iro-ì_oit_ert-.e:: r,.¡i i:h ¿r_ tj_med ci:¿-L::,; c.,.r-.!..veì.

E¿rch cuve'¿t-e, iri t-ir a path ìenqt-h o_f ,l cÌÌÌ", conl_a_inccl
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L2 umoles Þ11,CL2.6H20, 30 uæ.oles p*nitrophenyJ-phosphate:

15û þrnol.es Bisine [\T"N"bis {2 h1'dro>;r'*eth}21-) glycine]

in a tota.l vol-u:¡.e cf 3 mI.

One unil of enzvil1e act-ivity is d.ef ined as that produci ng

aïì inc¡:ease in optical density of 0"01 per minute at 410

mu under the c¡-':rCitions specified.

Protcin v¡as de";e::mined by the nethod o.f Loi,'::1t- e-b al- (1951)

å"_li_.:*roïr. \¡/as eífected r.¡i-:h aúr r¡tsc¡:rator I'lodel l-00c,

(in.:nuf aiciureC k;¡ tJ.i.tra.sOn-!c -cizc-Lel'ns Irc-' ) v¡i-th a cu'::ren't

of 3 a.lnps;. .t\, i. r,iá:':ir:iuÍr,

lij{nç!g-gl}--li*ç.jsiiggi¡-Y $ras cicne using air i\EÏ llM6r3 el-ect::o;r

inj-C::,¡S il.jpe " S,¿r:i;:LO;iS í: Ct' 'l;:',:¿ln',ii': ¿'.t j-On \.-d'e f e CU.t W-i th gJ- aS s

k-r-live:'r Lr¡- ¿r iì¡.:j-clr¿-:,': i: Orlt U2 ul-i-r:¡,i:nj-c :i-'o'c'cj:ie

*_*i.ij.l_:r*lg¡- Tli;ç-r i-¡s:uo'i:ic ¡¡,;.ralri: i-'il-6 (CS*l -!-ocus ) rv¿rs

ob+:::-:i.ner.i i-r'(ir,ii -i:hi.:. Fu.n'gai fjeile';--i-cs Stocir Cet'ire,

IIel'¡ I:14:itpsh i:r'<:, "
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E)PERÏT4EN1B.L PROCEDUIìE A¡]D RBSULTS

f " CytocheryLs'try

A. Light F1j-croscoplz

unfixed mycelium v,zas incuba-tecl in the follov¡inq
incubation reaction mixtures, rvith the respective
substrates being omitted f rom Lhe conl_¡ç_l_s " Slid.es v/ere

examined- with a phase contrast rnicroscope after j_ncui;ation

and wasiring in tap v.later for serrera_l mi r:u-Les.

(i) ê¡g_*yg_IgIh?Q (Burstone, 1_s6z)

T'en mg o*naph.thyl piiosphat-.r,: IC10Il7pOr,l.ìe..2 ] .r¡as

dissolved- :-n 40 rnl d-ist:r-lferL rvate::; 4 rnl 0" 05 1,.{i ma.gnes-i nrit

chta::j-c-l-e a-nd 0 " 05 gjn sod.'i um ]:arJrj-l_a1 \"/cr_rte a-cjd_ec1" llçseni_v-.

five mq ctia-zon-i u:'¡ sa.lt B-l.r.¡.e -R-R -. r.../e:'re a.ctd"ec to t-he

soluticn" ancl -the l"ati-.er r.¡as sl-:.a.lccli vigo.r:cr-rs]-y; the

sol-ultÍon rda-s fi-ltereü ¿-ind- i*he f1l-i--::ate r:.sec'1. ¿ìs the

incrrbati.on r¿ediu.m. rirryceliuLn lv¿Ìs inrrne:r-'sed- for' -l- h.,:ur-'

in i-ncubat.i.on m-ix"

(ii ) Po:-!:ggllP-lin "çl--re.chni-que IBìi.rsrtro:ì-]e Lg (,21

Ten irrg na-phthol AS-TIì phc-.spiro::ic a-cici (sod-i.ura

s¿'"-lt Si-çrna) r,vas d.tsso-L¡.¡ed -in tI l;tL d-irnet-iry-i-for¡narnj-C_e"

Fou"r rnl. çi1a-ss d.-i.s't,;-1led. r,¡a-'i:ej: r.lcJje acji-cci u ar^rd. i:he ¡:f:î o-[

lire sol-llr..ic¡n r,^¡¿i-s ad"j i-rst-ed .to 3 r,¡i th a. few cl::ops cf t¡i
Na 2ClO3 " One kiund_;:ed--f íft1z ¡¡.1 gJ-aLss cìis i__i_ilec.r r+¿lte ::

\,..zere ¿;cj,CecL ¿rnC- L-.he vo-l.i_i-ti¿: :ñi.;d-ê L,-p t.r-t ?,AL\ lrl. r,.¡.i.i.i¡ A,2,i:,i

T:r:--',-s; br-ií:ì:+:,:: pit B. 3. Thi-s s;-i:ocj.- solril-jon r,¡¿:.s; s-t¿;]-L]-c ;;i-
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room temperaLure for several- months.

Fifty ml- of the above stock solution v/ere shaken

with 30 mg red violet LR sa,1-t" The resul-ting mi><ture was

fì ltor¡-ri - ¡nrl the fi -l,trate v¡as u.sed aS incubation mix for!!!ev!v,r f

inVcelium fo:: I hour.

(iii) Cobal-t method IGcnori L952]

Twenty mg Naß-glycerophcspha.te and 20 ml- 0 "2 
'J'!i

CaC12 were mixed, and l0 nl 0"05 M ma-gnes-ii:n'r chl-oride

were added- to the nj,.xtu::e, l4ycc:l j-u¡n was incu-bated ín

reaction rnj.>: íor :i0 minutes at room ternpe::aLlr.l:ê¡ rvasiied

in dis ti.lled wa.tel , irrrne:-'.sec1 'rn 5å Co (l.iiCi3) 2 so-Lr-rtion for

-10 rni-irutes , r;vasheiì., 'Lra.nsfe.':recl to a c.irl-u.'l-e so]-uiio¡r o'i-

ammoníu,m sulfj-d-e fc¡r 2 m,i-nutes, ít-'olJ-owe 11 by v-i-go::ou-s

.."--,1-;-.-. .ì- r.-\./aS.irl-i1g .l.n LA.p \ìiai:Cl:..

l!n=¡1'!!.g lsee p-l-a.tcs 3 (i) o (ii) " (iii) ' peges 23, 25 o 27]

(i ) tr,,/j-'ch l:ire .A.zo d-¡'e i¡e-thc'C. ci'top-ì-'r.';:Î s-i:¿rineC rc(l-'lff-'o\^irr

in ex¡:erj-m.er-rrai- siicles ; (-i- j, ) )'el-lou¡-recl v¡i';h pos-r*"cor-ipli rg

'techirì q'-re (i. j.i ) a.nd- cl¿tr-'l<. b::or'¡n v¡-j-t-.h col:ai i: i-.,r<li ca.l-i:iç L-liat

¿rl-ka-l-ine phospha-t,ã-se \,,/as -Loc¿r.te cl. i-n i-he cyto¡:ì asrn"

3" Elecj;:r:on I'-{icr:oscctpllz

Ce-Lls r./ðLñhe c-rL wi [:]i 7 Z cll.ir.'Le.,-'i''¿:-"Lclch1i6le o-r

¡l-r'l nr^i ¿ìo Ì,7i-ìrr-'.v-\- . "'--3 t,.t--' 
"t.1'u-t*c-l 

i ll a ¡n-LX+;Lr::c':

f o-]- l ovilr çi : -

0 " 5 e; l:i¿ì íl-q,Lli ce::u¡-:ilg¡3;rlra. t,: I 0 " 5 ?;

Ca {ttC,t i :, :;cJ iii::i-l-.rrr ; Íi lirl-:; cJ- Û " t:l

o î -i:ir.¡ sclr:.i;.ir-,:-i '.,;rr'rs-r a <J,i u:; t,c¡-i .i-¡-r

0 "2 i.{ .riLa.gnesJ-uiri

r,,r¡ -l-;., i rr ì -,r¡ ì-ir.-

l- ini r.;i: 0"5

':,. t.li: i,:.-

lif).Í tsì -l-Ìr C'ji:-' i i,.. i:: i-l



i-i:.ci-r-1¡¿r-i.-r.:ci. -i,n :i:eactiûn n'i ;r i,,¡:r-th en:1\/ne sulf s-tía'Le

(e:-p=r:nteirLiilL) .. 1',ri -illg¡i- sìubsLl:ðte (cont.,:oi-) Llsjiiìc;

¿Ì.:1 o di'.- i:e clin ique -

Id--\'ial-l r c*'c};i6ilI ¿:si.o., \'iit-h l:ed--bl:o\,,'n

<lc¡:cr;its a'L: s-ites oÍ- al k¿r1j.rre pilosphir.Lase

a c ¿i.-¡ iÌ__y

l,i¡,r';r i f-i c¡ii rrr. 3û0 X
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Plate 3 (i)



1A

Pla.te 3 (ii) .- light nj-croc¡z:a:-phs <.rf !!. l.l-I.a!_:1;1. hyo.ir:rc

incuL.;rt-eci j-n r:eact-ion mix i¡i th c:il:i\zï..r.? s;uLl-:s'i-r¿;_'¿e

(e--;pa::l'i rlcrrl-,a. I ) i rvi i-hoii-t sul:s-L--::ai:-e (cotrl.rol.) rr.s:i-nq

1:os; i-*'coiL.; r-1j -ig i:ecÌrni-cir-rc "

r.¡-rva.11, c*C".,r'tOpias;tif i+-'r--"h rze-r--r.tlr¡i t:eci. rJ.c¡:Os;i'i.-S ;r'i:.

s:i.tes: o.? ¿i.l :;alinc phc:;¡:ha-'i:a.te ¿;c:i---i.v:i. i':)' -.

liarin i -i=-i c¿1 1- '' r-,ir 300 >í
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Pl.ate 3 (i_: _L) -- li.ght. ni_cr.gr:¿Lirhsi of ry." ^,::i.3'ji"
j-ncuirated -in .rea-cì_.io.n nij.>l with enz)?l:.¡e*srLlo:;t:_.ate

(e>,:peri-rne;rtt,i1.) , w:i_t-ìtoui_ su_l:s,Ll-;i,i-e (ccrr-;roJ_) cc;balt:
'hechni.qu-e; c^cytoplasn v,,i-l_Ìr ila.r.ii i-:rc;i^¡' depcsi.L.s a.i:

site:s of al_li¿l_1.ir_'e piiospl:.a.-L;.rsc ¿:.c Lir¡-i_.1-.y, v*.ria.l_l

l+a.gl:L.fì-cation 300 X
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Plate 3 (iii)
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for I hour" substrate was on'ritted from the contr.ol" The

incubated nycelirun lvas treated v¿ith 5å co (r-'{o¡) z. for 30

minutes at ::oom temperature; ti.ren washecl in 0"05 rrt rris
buffe:: (pII B"4J for 2 hours" This v/a.s foltowed bv

sta-ining in 2z osmium te.trox.i-de containíng 0 " 0t M lvigc-Lz

for 2 hours " The rnycelitim v./as therr remcved. and. v¡ashecl

overnight in Tris buffer pFi '7"5 (0.05t.{) . SampJ_es r¡/êr€

then dehyd-::ated by pa-ssage through 50?, 70ø 1tì09ø anC

absolu-Le ethvl_ alcohol , enbecided ín "spu.r?', olr rLretha.cr:y,r_al-.e,

seci:ioned, rno"irn'ced. on: carb'on-coated .300 rnesh gricLs, s"La-inec

v¡ilh j-ead cj-t::aj*e solui;ion for 3 mi-n.u.tes o a-n,c-j e¡za-mj-necl

rvith an el-eci:;.on rric::oscor:e"

Ligi:t- rnic:':oscojf c e:<amina'c-i oir shov¡ocl yeJ-1 cl'r". ili'cr//l:l

"spo'Ls " sc;:'t'Í:ered t.li::oughoul tile cii.i_:{:}cJasln"

Uss q*::;* Pt:gï c,gå*p_la

Expei:iilen.ì:a-!- rriic.i:,rg:rarphll shc;lr'e:c'i- si?n -'ì-f -i- c¿,t'ti

depo:;-'r.t.s j-n 1;he cy-top-i-a.sni, v"'ith sone del:r:si-t--r.-oli (in -l-

rni-crocirairh) .in t.he I.'er:il-rirri::aI ¿ìrca ¡rcaz: t-.o iirc cl''toj?l-a.sirLj.c:

rncrnl:rarie . ccn-Lr-ol rnicrogi:aphs , i:y ç6-r¡.1i1-r¿¡i.5611r, l-acl<cc',

tjtese d-e¡-rç5-¡¿" "

32,.3t-!. I

[See pl.artes li t :i (i) , (ii¡ ïra.g,es :ilJ u

f r- " l,:¿ç!-:",r.:]¿_qtl IElune'c, i,ii] l_:iains .. LaFai;s{_is Jg7:¿i

Fragrri:r:'ì-¿itioii a,nc1 ana__l-ysi s c_rf cei_l fL:ac.i:-i-r_-,nrj \r¿irì

ef 1-e ctcC ii1' Í-;i;pa--r:i.,i-.:r.írc; (j- ) ri'.:.c-i i:¿1,_it,- {:_i ) :l'i -Lr-il,lio:ril,::_i¡:.j-

(j-i-i-) c;'i.c;p-iasrrL-i"c cor',i--ìcj-lei-i'r.:l t:o ciete::rrj-ilr-,'t-lte irir¿-,i-icir.
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Pl-ate 5 (i) -- E>ipeririiental

eiec'1,::ori ini c;rogi:raT:Ïr of td" .ciass_a Ìrypha

-i-n cnb ¿i-t- e d- j-n ::e ¡i c't. j- c',n Jni >.: r.i:L i:h s; ul-' sr L:i- at e

f or al-lialine i:hosp-Lratase " ,Si t+:s of

actirzi'ty (]?) i-n c1'toplasin.

Çt'{-" cy top Iasmi c me¡tiJ:rane

Ìiagnificatioir .i38, 400 X
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Plate 5 (i)



Pl-a.i:e 5 (ia) -- Exlre::ir,rental_

ej-ectr:on micro;r:aLphs of l_{-" c.l:ê.ssa. hypha,

s;howing si i:ess of ¿-ì_1.,3_-i -i ire phr¡sp1la-i-_¿.r.se

;,r.cti-v-L L;" il.)

l4*.nitochond:;i a_

i.ù--r¡ali

CrV*- clr t op 1 ¿:.srr j- c rlÌcjÌdl u â:ìrl e

Top pj-ate inatc¡.iiii:jc;atioü '76,95C 
:X

Bo-L't-om Ë: i a-rle nia-c;n-i-f j-ca-t_ion !02 o'i 5C X
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Plate 5 (ii)
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of the enzyrne, alkaline phosphatase, v;ithin the hyphae ,

of s'urain 533 wild iype"

(i ) Nuclei

Harvested rrrycelium, r.¡ashed wi'ch glass dist.ill-ecl

water, was sgueezed partially dry between filter paper¡

then frozen" Two gr; frozen myceJ-ilim hTere then honiogenised

in a chij-led mortar v¡-ith 10 ml 0 ,25 Lri su.crose, with the

mortar irr an i.ce ba-tir" The resultanL hor,."ogenðt'i-e ir'¿'-s

son-ica.tecl in a lviodel l-000 Insonato¿- for .l r.rinules; t.he

resulting soni-cate '¡¡as cent::ifugcri at 30C x g fo:: 10

mi¡:i-r-tes ¿rt O"C to sedj-ir'ent nur,:l.ej-, LÌi-:bï'ollen ce.i-ls anC,

cel-ì debr:j.s" The 30C >', '¡ :resídri.3 hTcrs .l:esl.ispeirrlt.ci in

0 " 05I4 T::is pll 7 .5 , v¡i"lt C "25Yi s'Jtcl:'{rÍrÊ an'ì. t0- 3il IT;C7-2- n

a-nd. iiza-s f i i Le::ed- ¿i-t'ço,.-iqh 3 -ì-a.1'e :::; of gê"\:'.2'+, .r:e c:elrtrifug,':rl

¿:'c 300 x g fo:c 10 mln-ntes; at û"C" 'i'ittr si-r,1.-:e::.it.'.'L-..i¡i'L-- wa,s

ass-;;:¡zed, ihe pe1lei,: re.';i'.s¡:lt:d-cci ë.1:C,:'¡¿:.shci-::.:ire;-L<:rJ-i\'.L;;.

0.05 l,L Tris: pH 'Ì.5 o wj-'¿h t "2'-; I,li s¡-ic:r:üse ¿:.1:cl l0- 3if i'lg¡'li, "

TTre pelJ-et frorn'Lhc r¡¡asÌri-nEs rvi:s ::csi.;-r;perrcir:c1 :Ln 1Û in--Ì- c':il

'Lhe ¿¿];orre, J:uf fe:: ccln-i:aining 2 in-¡- l0e; 'l-'::i-.i::olt iI l C0 " Tìle

::esult:Lnq- sr-r,spr:1ì-sjLüÌi \.ia.s cr:ntr:-f11 :;e':ì. d.-c O"íl for 5

rninu'te s; a"'i. 250 j4 q" The f-i-na1 pel l.l-:," vra.s,; .resu.:;i:el:'J.erj

in l-0 tnlL C " 006 !i pircs;ohate b';í:f,-:r i::'i i " 3 " Bl-ec'i.-::cii

*iç¡çsr-c-r¡ti-c ex¿linj.il,a,-i--'i-cn shoi,rec] j nl--¿ic'¿ rrii.c:,-l-ei irr tiie

pe-l-j,e-i-" The peJ-le-i: r,r;rs liç¡¡¡¿r,-1'e¡ij.s;ec-r. :i-l:,¿L E-i-a:.;s

h.c;r;LO'r;c:-i: :.s?.t i?o'i--i:e:r:) , ¿,:.t;cl' Li:i.: cc;:rii.-¡:.i,r. Lr'i;eii -i.:l:s j.ciue i,'i;'i::i

erlrilf rj-.i'l i:ai .r--c;: ;-"il;;ili -i-rre p))í:::,',¡2':;..t i.-;'r.sc;."



(ij.) l4itcchondria were cbtaj_ned. by cent-::ifuging the

300 x g supernaiant (ok;tai.ned irr the nuclear isola-tion

above) for 10 minutes at 80500 x g" The pellet obtained

was then resuspend-ed in l_0 inl 0"25 l.{ sucrose, ccntrifuged

f or 10 rninutes at û,8 ,00 0 >< g. Cent.rif uqation at 4 B ,0 00

x g at. 6o+-15oC v¡as repeate<L 'thrice. Electron microscopic

examina-t-i'-on shorved int.act rnr-i-ochcnd.ría. The mi-tochc;nd-rial-

pe1-1-et vzas final.l.y horncgenised irr a glass potter homogen-

iser in 2 nL 0"0r-)6 ]li phosphrate buffe::" The resulting

irorLcgenatc i.;as cen tL:ii:ug,ec" il.s pi'e:r'i<-lusly o t-he sLiiler:neirant

¿ind- 1'esuspeirrJ.eo- res;i-ci,ue rtor'(:r e>:e_mir,eC for al];al-j.nc:

phcs¡:tia-tase ar;L-ì-r'it]¡ "

( i j, j. ) Cr¡_t_op l a.srn

-T:'::oz:en myce-l _iu.irr ht-ri.iroc1::rrise cl_ _in C, j_0 l.[ T].:-'r_:; ]¡uf fer:

pIJ B"A; 0,01 .1.i ivIgCi2; 0"Cr_L i\ rrcrcaptoet--ir¿,Lno,l., 0.59

rl.eoxyc:ircl a Le o -i-rr. ¿:- ciri-lleci rLic¡-'i:ar'. TÌre honocd(3r.ìâte \,./a:$

son-l ca-uciL as foi' il.Lrclr¡¿'.i: :.ìeif ¿Lt:'a-i.-iorr ¡-ncl t-.ire ::es i:.-l-t-i-rio

sr---n-i-c¿i1:e cei:,i:i:-i--fuqec at 30û >.. g í"oL: tì0 n:_nlit-¡,r,s; t-.he

super:na'uant- v¡a.s ihen d.c+c¿in'Leci. and _r:ecentrifi-:<ied ",jlhe

-r:erìu:l_t.illg g,¡r;:ernata.lt r,;a.s s,¡;:j.cilLt€d i_ai:3lüi¡ru_1,:r_:s a_nci,i-Lre:

sioll j.r:a'ce cen-L.r:'-f ugeil at 34,3i]0 )i g ;rL oóc f.oi' i0 riiiirr-rL--es;

-to'i/-i-É:-l-d-'t'l:re c)'topl-asm-tc c,:;< i:r:a.c't .
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Results

Fiomogenised. nuclear: a::.d mit--ochondrial fract-i-ons

displayecl no al-lialine phc;spha-tase a.ctiviiy indic:rl:ing

tha-t ali<al-ine phosphat--ase \,1as aL'senL from such cell-

fr:actions " Cytoplasm - extr.rcte cl by the rnethod

described, - had a total actì-vit1' s1' I10 units/ml,

v¡here¿rs tire centrifuq-ed residue of the 300 x g sonicate

had- 4C r:ni-ts/ml, 'chus 7 ltZ of the enzyrùe was associated.

vz.i .i-h +-hr- c,rzj_¡-,-r ^.-,- 'r--.r/"/.--..n1oJ-,- i..zas',-l .i no Of the -feSi dltC+YY¿ Lll LIIç UJ LU!U!C.Þ¡;i. ¿ll\..t_)ltilv!ç UL: rrserr-Lr.!y

could. e:<1:-i-a.'-n Lhe qu;rn L-.:. t5.es oí: ¿rlk.a.i-'-iie pirosltira,L--¿rse

f ound ap.par'êntl-y a-ssoc j-¿r.tecL rvj i,ir ti:-e r:esi{-r,Lr.<-} " '-Ll--re r:csul.-L.s

obt--air;ed ',L.nr1ei: tho cond-i- l--i-c;rs soeci-f i-e il -i-nd-ì.cat.e ¡: l-lr¿riir-r.r:

phos¡rhai:iscr,. \'iäs ir;-edornina:r i:11' assoc.ì-¿Li;ecli v".j.th Lhe

c-1zto,cr1-a,strLo a¡:C nct öe'i:ec'i:¿i;l-e i:il l':ii+--ochoncir:ì ¿rl- ¿:.nc1

nu-cl..ga.i: f.:: ;,t c-cions .

III. !*çrtg!.frLjF¿ri::_?:: (.i\.irde::scin " Gleerr -l-9Ll 7)

Eåil e:'::,il-?¡É J-- ij14--il
F::ozcn rri'¡ceJ--i. u-i:nn 6 F o.if:-'i.e:r-i.ng \',rêighLs r vi as

horLrogeiiiseC. ( j.n I0 nl 0 " 006 14 pirc:.:l¡-¡h¿-,j:c-: bu.'Ff ct' 'ri: '7 "lt)

b1r gli.:.'.ú'-i.:i-q j-i: a c;h-r-1- -i.c¡-'ì- r';ic-i't-a::, ü'i.re l-ioitit-rclel;,tt--,--: \.¡ôì€;

thel.i sc,tL:,-c¿r.ì---ecli í-oL: 3 rLii.rutes;, anci ''c'|.:c': s<¡nj-cal:e,ì wäs

f -ì-l-ce.rc'rd .Li.i:-oi.iEi.i 3 -l-at e;::; of ch..:ese clr:-i:li, -i:fii:rr

cent_i:-ì. lt;ç,:d io:: :j() Liii.nu.-tes a,i-- -t_?._L ,:. !î" The Si.t-p,l j:ïl¿-r-i_¿_::i"l_

Vít,:ì cleca.ri j:r:i-I , l-Lre :l:cri-t.t-ii:e rt,i¿ìs.i i,.¡¿,rs:l,reti- cìn(;û ',;i- l-h 5 r'i.l-

pi]ctti,rl:,;l'i-c l-rilÍ--i,cr: ¡-;lci. 'i,.ii.i: ',¡;,i:,rlt.i-li,-i -i,'r;i---1¡r. -f]¡ 1: ii-ai:.;-i-.-:i.r-ra \\i:is

aCurcr-i i;c i-i:e i--;Lilrí-rj-.-.tìa"r,::.¿'rjl't iii: ll.¡;1..ri.,. i)" fi'¡;.r-: :r.:.:s.i.li--r;r: 1,i¿:s
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then homogenised in a Potter hor.roçen-i-ser rvith a glass

naaJ--l n -nanriaá i n nlrnq.nhaJ-a' l-r:r{rfor =nrì 1-he q.ìrr..lc,r-
PËÞ L-Lg, l-EÐ LrÐlJEiIL-¡,gL¿ f ll plr(JÞyr.rq Le !L¿l- !u: Af ¿u LItç Ð uÌ,çt!

natani assa)'ed for alkalíne phcs¡:ha.tase activiLy" r¡

E>:pt. II- the res'icl"ue wes no't, lliashecl af-Ler rerûcval- of

1-ha qliÌìêrna'l-a*+ l-"+ L-rmnrrr.ri sed 'i n lrrrf far cêìrtri-Lr¡ç ÐL{ys!r!qLqIIL t JJLIL !\'d,- lI(JItt(JY(.:.I-L-eLl -r-fl uLlrrcJ- / vçflL!

ç---^À -^ -l-^--a sn.l +ha Õìrñ/r-v.--..L^hJ- -^^-.2ä,4 Ãr'|. i rzi J-rZI|.l9CLt d.b d-Ll(JVe c'-LLU- Llle ÞL]PtJ-f-IrciLd,ri.L- d-¡Þct_\-*"

y-ìrêq.ên,l, i n i-ha qrìr.rêrn.aJ-enJ-q Trr2e e:¿nro.lqorl ;ìq. naa-ar-êìt.i-â.f(+s
t/!uÐ\z¡r u !f i u¡ru v/\yr

of toLai act-ivit.y, i.e. u in resu.spendecl re sj-Ct:r.es arrd.

superllatôï-t.+-s "

The resulis obt--ainecl IT¡r]oie 3l ind-i-c¿itecr' that 'cin

extllapr)la-l-ion i--o -100t¿ -i:issue coÌìcer:Ì'Ll:¿--.ì*-ioi-r (s,:-lubilisec-i

under t--Ìrc concii-.¿-'i.ons dersc::i--L:ecl) , the eirzyine \ti:l l- l:c:

prcdoni-ri¿'.íÌi;l )' local i sed j n tire c)¡top,'l-¿:rsril of 't:he irlu i-r1i:i3 ,

lsee pace iig, ¿iû]

IV" Csino"ci-c Shock (lÍe¡;pe -L r J-9'Õ7 , îfoc¡l õ-rLd. Tr: j-s r'.riri -19 ìtLì j

1." \'lj-I c.'i'yi:c 533

i'ila::r¡es'te¿ ¡¡¡i¿c€-L,j-l:.rn wa:i \''ä.cr-r.u.n .iii i:clt:C, .i-i1.rr:ïì

srl-'i_::recj i'¡j-'L.h i--hei f o-1 _l_or,,¡jn-cÍ Lro-:ljì.l.tj-onsi,, i¡r aj.L e-[fo¡:i-- 'i-c¡

ef f ect cìlz;yrir,:ì rel-eas;e l:y- osr,rol-:i c shoc.li "

1" firi::i:y vcJ-r-ìmes i ce co,l-c.i 0 ":l-¡,1 rl,ic;Cl ?6li?-A

2 " il'i-ri ::t1r voj-iìrneS i ce cc-1aJ- 0 " 5Ì.'i sjl-Lc-ï,;Êjí) ( r'- c,': cci;i¡]ã.r:i., sc;r

¿;-rrd ccntror'- )

'ill-lr.-: srrpr-)l-rat-¿'-rì.r. flri,icl.t: \',7e:r:c col--l.cc,i-cl,rJ. J:i'ccrr.'¡.ri.:Îi-'.,;ei--rLo:.1

a'L l-C r 50Û x g ä-t OoC fc-.,t: -1 0 tì:i..j:lr..ri-.cji:i j, à.-ijd J,t=;:ìi¿J.'.l¡eC í:c-r-

aJ-li¿r-li;:e i:hospJr.¿-r'i-¿i::r.:" 'jli:er rni'ce-i j-a-l- ¡:ci -le'i: ';,r;rl; -i:l r.l.:ir

31i'cpiri.J..i-se,:c.i, i':.r:.,ici¡r:lris.eril :', t '-i';..i-:.r -oc.-i. ir'.1' il, i;.ìii) ;-,ii "i .-',,
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Table 3.

L

Enzyme activity of varying concentrariions of
mycelium homogenised in 0"006 M phosphate
buff6¡ P¡'1 7"5"

EXPERIYIEI'{T 1

:[I)ilìiaIU:Ì.ri:j r]iï' 2

ñ;".-.;;;";-i,---_-i ;- i ;] ;;, 
- 
l.;;- i

I l':::cc:*tagc i I I i I i

! rve-i cii.'Ll.;31-,,..'. __ l__ j i__ _ I _ _ j_ _l---i*-*--i--*:
1.7t l2û0 l2ii0tl1.tr.,Ui.""|.-'"iill

i-_ -- i- -- -i -* -r----i'i(,i'l,u
i_l___l___l_

i u.,.-:Liri¡12 lr lz lo ls I

I urr:L'ts/raL I | | | i

liìesiilue^Resr.:rsj:crntLe¡ä i i | | I

r---_*-

Pe-rceilta.ge ac.t j- vi t;z l lì sj Ll if aj ::irata-ir l.: i:epi:e s e:l't. s
¡:ei'c=n t-a.ge ora 'fr¡'i-¿-l ac'r--.ir-.i'i-.-rt (c;cit,5j-':cc"r su1-lcritatan't--
anc'l-::csu.sl.-reli.-::,rii .r:cr.i.clue) p.':cs-ren.i: -ì-tr i-he siiPel:ìl¿r-La'r't

'Iissue Concentration
Þr¡ r^ ao n l- : n'a

vtej-qnt /r¡olurne

5
'ln 20 JU 40 50

Ac-uivitl'
units/n-l-

Superna.'caut

50 110 220 300 410

AcLivi'L1z
UrL|,t__.\ hîtf_

Iìe s :L du.r. - Re s rs,o en iL.: d.

I A J l-1 L1 22

Þa ¡-r:on {-;¡o'¡ tcJ- i:zi i-rz
in

Crrrrnrr' -,' l- rrvl-u u,l ,L.J-tr!ql-ql¡ ú

96 "7 íj6 " 5 96.l 96 n, 96,, i 91.7
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FIGURE 2

Plot. of Supernatant Activity
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^^n+-i-ì-^ /t X ]0-3uurr uc_r-r.¿¿Jrv = .

litre cf buÍier, the

\,vas then dete:¡:iained.

J-rznc q J- r: i n 5 :l *l Af e'-L,J.Y"

Table 4 " ¡4aqilesillr"r

ÞÍ l'ÌgCi2; and 1 x l-0 '+ I{ ZnCL2 per

l-n.{-^1 n-a?rrñô =n.l-.i "zi È'¡z ai: .{-1ra mrznal ì trmLLJLO.I U:l¿)',]LlË c.ULTVT(.J Ur urrç ¡rlJçv.r-J-(.\rrl

The results obl--a.ined v/ith the wild

shorçn in Tabl-e 4 "

anci sucrose wa-sh of myceij-u¡.r to

l4i.crosccipic ¡':xa-rnj-:-rat--i-otl of Ìr1zpÌrae lreveai-€)aì.'i:h¿rt Lhey v;iere

;rrrilâr(,i-,.i I r_¡ -i ¡4-::a-i " r,er-rnJ--i a ShOCJi r;a_S nO.L ef feCteCl U.nrle j:qIJÌ,4!\.-¡: L--.Lj -'-:i ÇL,. v-r- ,

t.Ìre coniii,ticr'ns specifi-ecl, -t-|ius thei-e. tr'à.s; Ilo sign-ificcüt--

re-ie¿rSje o I' r.,tr:..\/jtic ¿..iì(i fìO Cl-j_ÍierenCc.,: bet-.t.reen -tl:e ti*<t l-::ea'¿it<-:l:ii-:;"

B , Os.¡:¿c l-:L c ¡.'i¡..if-.¡:.1't i:l,l-6

T'his e::l:r':r j-rt:3l-L't \"i¿rs prto.rjr i-ea ]Jy- t-.he c]:se¡r-va-Lro:i

tlrai-. ïu-r.'[-;j.lii:. .l.j,,r.ítr cl,rrici -i¿;r, ¿ìl-''Ler sievera].. c1a1-s giaoi.',l'l-]Ì oj:l ê19ô-T

F¡-l-a'Lc':s, e;iuiJ.eii a.r'! ì-n-LenseJ-y co'ì c'uj:ed o:renge-re d- l.Lc1r-ri-d "

i4u.t-a.nt conj-cìj.ar o;l:o'.\7ll on e.ge,r:' p:l-e.'L. es, \,/ere v¡E-she<r, e;,tLet

.r:e:iic-ri¡a:,-l- í-i:o¡r. 'Lhe p-'"i-.tes:: , L;Y ceni-rifugj-irg i.n i0 ni 9-l a-ss

Cf: s i-i. j-1.e{-;. il ¡_(i at-- -l-û , BûC }: g f o:: :.0 riiinutes. T'lie wa-sh-i-ircJ

pi:OCe S f:j \,,?¿iì íj :ir:¡->+:.:ri.-ccl 3 i:-litie s i:O lr.-:ltní,)ve a i-1. th-e e:;r:d;i-ie "

lfire :;;¿r-t.e-r:*..;a¡;l.ri',C co,ir:,-Ci a. i17e:re tl:r::.:. sit-:',i;elr'Jecl r-r:t 3Û mirltil--eL

ili :rl i..i ¿-¡i. t..0:i .,."i !-,'lir,; i.-'Ll 'ç " -t ¿:i;i.l- lì(je¿ i:,1 i,il-1.ÌlC:í::'c., i-c 5€í:) i ,1 'tiri':

r:fii:i 'liljiì.c i,,'r--,r-.i-Lä i::¡-,' (ìr:,i1*.ìl¡)'.4-) Lcrì, i::: :.;i:c:-r: i::.¡-r, " ll'i:e :r::Ê tl .!.-i;.:L,'.: t"j f:;r-,13--

pc.:jlË-i-o.il iite.t¡ c;¡ü-i-r,i.Íu.qi:i.ì;iilci. tiii: sir-.:ilcl:rr¿,ì-';¡-r.ri- lle¡:i- fO:: ¿Ì.ti ii¿r\-.

0 " 1r.{
I'lgCl2 6Y!2(t

eff-ec't enz rne relea-se l:v osmotic shock"
Ãr.í- i rz'i J-r¡ IiycelÍaJ- homogenate i activj.L.y

/¡an l-r'i ír:naã ì

Superna'Lant
Resídue

Superna-t-ant
Re s iclu.e
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The coniô.-ia were then vcìcuum filtered. and aq'itated bv

vigorous shaking in 30 rirl ice-cold 5 x l-O-a lvigCl 261120.

The míx'L-ure was centrifuged at l0 / 800 x g a.n.j the sllper-
r¡-'!-q'i- --^^.'^a1.. Total acti-vity of the conidia. was dater*II<)-L(¿lIL C.JÞa-JUur lLrLcLI aliç.1

ntineci 1¡)' homogenising the l1'cphì-l-iseil conidia, follcv.red.

by cen'trifr:.gatíon arrd a.nalysis fo:: al-ka-line phosphatase

arcLivi'i:1'" Mi croscop-Lc e>:arir.i natj-c-,n l:::íor to hornoEettising

shov¡eC conidi¿r i-nt.act" llhe results ol:ta.ined were e-s

follows : *

Ta,ble 5 " l4aonc:s: i-iri'n anrJ sucj:ose rvash o:í: lrtl6 conj Ci'i ¿r

ldr.¡n'be::s -i:r:. cr-., 1u-rt¡.s sl:l,lr,¡ 1n,i-i:s oji ¿¡1¡i 1'j-i-¡z/rl-i- a-i-l<¿¡.1:i lre
pì:os;plr.a- il-¿r'il;e " Ccl:--l j- d.:..¿'.,. i.i<: r:,.j \.r¡i:!;ireai -j t-.-i-nrr.:s :i.ir d--i s ri. i-l cc.
wa-1;èi: , 'therr once -i n 2 C e:; s;irc::csie ; t-c-i- I cr.ieú ì:y rvil sliì-r:ç;
ôì1 r:ê i n ¡.rraoír(-lsíujr ctrl.ori cle scl-uL_r_r-,n.,

f t rLr-a.;z 'i:iie:reîo::¡¿ be c:o::-',c;l i:iôlcó thai-- osr,i.c-','ci-c sliocil. e.r:.rJ.

signi f j-c¡ri'!,"iÍ enzlir,3e i:'e-l-'.-:¿-ìse w€rïe ncl, effected t:ncj-ei: t--.he

,:.¡:iiì.'¡-t--:i tr:.is; r-;¡:=c;-Li--ì. ec ;: i i-i:l;,'iîli i:lie mu.'f.an'L. Illl(r ccr:r-i-cit ô- c,a)

:,, ¡,-.:-j.;-a'r.r- I-¡ -.,,..:j:.e i_.(: ¿:].:l¿:._Ì--i irC ,--hOS;i:lta.,ti.:.Se (.rl.zui- sf (:\,3;:al ci;;_yS".. '..,. 'i

rcire;i g.r-or,;'-i-nc¡ otl cìÇcì.1 ple -i.,:,,.9 
"

ou'i rJ;,:ì

c,::-', -ì- i -i- i,

Ct*;f-i;! i:i.Ìií.)

LCl,S í ¡.iii -1. ¿:. l: e,'li¡ e :- :ì. ¡.'t.,:-: Ì1..t l;

''¡ i -t-d 'r,,¡ri;e 5:J 3 c:u¡:l. i r-r,j-¿r .

lri:.c.i .-i 'i:i-','l-,., .i- i;.t 1 t:,û i.irì

r!2.[).-

t_::
3 :l-2
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10 ml vo1Lure"

Tl:us , i-L seerrs liìrely tha.t some quan{-ity of

enzyme can be sec::eteri. lry bo:-:.h the v¡ilo type and osmotj-c

mutant ccniC-ja, more so in the latter tha.n the forme::.

Conid.ial st:cucttr::e ancL alkaii ne phospJr¿ita.se a.s;sociati-on

were apf)a:rentty different from tha.t. of the hyphae"

\2.. Ioni.c Influeuce

!l\:'¡o i:ype:; of ezpe:;itnent-.s v/ere car::i.ecl ouL i:o

ciet{,.ìl:iíÌ:Li'ie tlie pos-.ri-b1.e -Lnj:-Ì-u.e*nce of. j-onj-c var:íation r.;n

el.J.z\/rrìe ¿:c ¡ j-1./j. t-y a.ird l- j i-rc::rai-i <-t::l " Lli:c e--<1:cr j-ncrr-l-s \.lclîc

car.r:-eci orri t:o shc',,'-.he effecl- of uni aL-ìLr ]¡i-r.-alci:1::

c¿r.'l-.i-oi-ri; '. aird Í:H r¡.¡.-i:i ati-oü {)l:). e Jizi;¡19 ac'uivì--Ly "

J " TÌ'ro ei-'f.sc i: of uní and l:i r¡¿rl-en t ca.-¿ions "

I.låì.f--ve:3'LÉ:ìi n¡y cc-: I :i.rjjìr \,ras ì-yoi:lri j,-is;e<i., c,¡::crträc1 in

a- r:rc;,c'i-.¿ii:.0 .li.l::i-1.l.r-r.,:- f :cac;irt:'.n'Lecj j-n a I'!.,ri,ing Ì3leüdcr:; 't--hcü

lrcüict,.':i:.i..se.:ci -'i-n /l"C:,rris of thc folior¡:i ncr:* (l:) glels-';

cii si-:i.i-Ica Hi.2û , ir,l) iJ,05 i'i lli'i s piì 'l "'->, (C) 0 " C:l i'i

l[gC.L 2_6'ri2,0 i n i]r:'j s U. rJ5 I't pii 7 "5 , (D) C," 1 ]J. NaCl in

T-'r:i-s 0 " 0:i 1':l irä i .5 -

Tllc iir-rlncr;r:::o.1,-i:$ wc j:í:) ccr.i-r-i-f u.cic'C' ¿;t 10t 
' 
0lJ0 >í q [.or'

2 hc';l-:g ¿r'i [ì " (j , to s:e iJ.i.-riien'c a-L-l- f rarg.ili:nt,s ; 't]:r'. lr:spt:ct tv<:

sLr.j.-ìe,fl.la.i;a::¡.'i-s a.nC::c:s,.¡gl--r¡:¡.lc-ic:tl,:rer:i-d-u-es we.{e ars:;a.'¡ecì" 1-'he

r.c-:,r-;ir.l-i:.s ¿::ì.-'e silL:r,,'t'r. i.;'i il'¿Ll¡ic 6 "
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Table 6"

l'\r-r., . -Yr)o slf, .na.i:as e
n ^!.: ,--: !--
fII.J LI V -L L.Y

(rrnarn r*. rnrL

Res-ì-due
I nocri c:r¡r¡n.{o¡:l I

Tlie ef f eci: of various ioni c solutions on the
qu.aniity of al]raline phosphatase extracLed
frr-¡m hrrinnaoni cad Tn\znêl i rrm

0"c5 M
'j'l -r s
pL| 7 ,5

0"1 M
Ìr - ar'll\ dul_

in û"05 M
't'-a1 c ñts{

2,30

0"1M
|'IQÇL2Oll 2 U

in 0"05 ¡i
¿ r aÐ Prr

200

Totar /ict-''i-vi-t;' i 30S{ 3C0 2.90 | 3C0

j:: cc--.ii'.b:r-:r¡L'i-:i.on of h:ì qhei' cot'tcentr_'¿ìi:i-ons cf uni'iz¿r-],ent altci

bi va-l-tlnt-. sa i-t-s w¿rs¡ ¿'r.-'l..so r¿scd i, i',/i i-ir ti-le -r'e-su-it--s silc-rwl; i.n l-'ai-l 1e, -i
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'Ihere r,¡as îo apparentJ-y signif-l:a¡t

the relative ql:.anti.'ries of al.kaliine

by the -¿arj-cr:s i-onic sclut-ì-ons,,, thi:.s

uni to hirra-ìeni etc" excerc-isr"d. no

effect on eirzyme solub.ilised"

/ T4 '.r2-.r â.-acïÌ
J--:i__."-::::-'-'" -_

Ci-ffe:rence noted i.n

trhnqnhaJ-¡qe sclub j lised.

ion-i-c variation from

m¡ rk r.d I r¡ rì i c gçrn iþlg

Th.e v¡il-d" tr/Tre .stra:_n 53.3 was o.rovll1 for" several
rlaizc in \rnn-a1 85 neCj_li.n 6f nlil.: -=rrni:,n fi:O:n 6 - 1]-" TheÀ.) -_ Lt; r Y r--r _, l-

-a-,\.-f-1- -^-f 
; -.9.!-L/ì¡,,Lrr rrlcLi;a r.ie-re exani¡.,ed f or ;-:l-,,i.a line ni:losphai.ase; af ttr:r

::entct¡a-l- oÍ- the ilil'cel- i ii..l r iil¡ie i-.c ;ai a-ika-1. -ì-ir = i;kLor ¡rha'L.rs e

oí tllc irrycel-:un rv¿ls t-hen ciei,e::i"ii nec]" Th.e ::r:s::_-ì-ts ai:e

s,.l-ir-l',¡n i.ll il¿.¡.i e û.

'l';1 ¡a !^ )': Tire r:f f ec'i: cî ciJ clÌ ( a) ôr-l-l.-.r.i.-ì.il:-r pllc'spli.'iiese
l-'el-i.i¿,ì-s iì -r¡ri:o ti:e E.r-:'crv'i--h ¡¡.eC j-r.i.ln i:v i¡.7¡:1--,ae:
(ir) a-l }i¿i--i n.e ]ijlíJíj,rJr:t:;:r.t;rse e.:: L-,:-ac'¿¡:d j..i:cil
l:cincoe n i s e iL i¡rvce --1- :ii i..;i.

.Àci-:i v-i.-i,--v ;:-,;,'r.:-.;i-=i.: 
-i. i:¡L i,r.,,::li.,,i-lii.:jajcl 't.:-ì.í,;:',il-¡: :i.:,i i::l-ic f-Ìtl¡iì o-'i

¿:l.C-t-i.-\¡-ì'tV ¡j.r-C:,.¡r.t i: j,¡t. i,ìj.t:.:.i:-íJ't.i::i..¿-,.rti-. ¡:jld -ì-'.jfri.i::iljr:L-r.,:1.íl-i -!. i)lj,Líil-',41 .
ï"u;e:-i '-;.i.t i- i; i, i.,'',.C,,-t -1.i. ,:.:it ;.-il).¡.i'i':)..ì {,-:-t ì'i s;i:i.i -,,¡¿i í.-; 'i-.l..ie i:C i:e -i g:r:Ot,; til j.i:
i-i:; i :::,-'ì-.i.-,i,r.
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The resuils ir:Cj-cated thai varying tlre pFI of the grovrth

med-i-um dj.d not pi:oduce secretion of siqnifj-cant a-uantities

of ênzvÍnê i ntr. !-^ ^ -*^. 'tr^ -nod'i rrnr - lTho rninima-1 ¿gi_i i,ì tvv! s¡r¿, j lriç rrr ç(J Ll.¿E v r LJ"\ Lll lLLçu¿ wlr o \ Jrr\r rit¿rrJllrcr-¡ qv u_L L f,_ LJ

ol:served in soi*e rnedia may have been due to enzyme liberated

lrrr nl rloi- ¡11-6'i-'.--^Ä r^-'=-.'- -^ \ F{nr,ro¡zor - .n the basi-s of a]_kalineuJ u:ug! -LLTyLLL:(:u rryl/irag./ . rfuB,çvç! t v¡¡

phosphatase ext.:aci-ed as units of enz;zr¡s pat gra-m of r.\'ce-lium,

qi cr-,i fi ¿-,¡lr.l--lrz +/\i- ^ìi-*tit-i eS Of ellZ\'ña r.ïôr.\ ñ--^^'lced.J¿9ll!-L.LUÉLI!!j-_\, \j-r-caLc! L-ju.olr e:¡aJlliç yJçIç y-Lvur

b\r n,ycef iu.rr in inedia of higher pH, e"g" pI{ 9"0 conpareC.

with .l:ll. 6"0, aithough no grorvl'h r+a.s ol¡se::ved. at- pH -L0

a.rLd 1-1. Gy:c;r.rii--l:. rneCìa of pH 8 nra-y ï:lierefo::e bc possibll'

i-;-seC-1:o nt¿r:<i-ül-i se eìr?vme Þro'CLr.ct,--Larn "

SLll-.-l-ll.f,:li|:l-Î;i-ilf,l.ili=i-?-lÌ.. !l$l-ii.i-i)lJç-*:is-gr'g*Ll e!

(:ti:'ev j. i:ir:lc--l; aii,i irie-tzeirl;ei'.1 .i-964)

Ii. ^i"r--; "i:c; h,: e->lpect-eicl t.ha'¿ pt.r--i-1-,he¡:aii-v -l-ocaì-.eii

ellzvrter=ì , i " e, ,= -i-L:¡se con:[j,t.ed -[-o Lhe peL:i-¡rias:nr.j-c ct::'

¿lppej-CìJtL: f i'ç:c: sp...cúì be-tv,¡.?e:ri \'/¡:.1--l- arfC cy'i:Oi:l aS:mi c rneinl-ìj:-¿ine,

rvorilcl l;c :'jt-,.i.e ;-:-3¡. aj:-Ì clo:'lïe: ::ì-ì-oìi i-.o p::otcpJ-;ls-l:s, ¡-::- oiti.Cl:11.

thaL: thc-: f-:n;¿\71rL{] is irc"l,: i-ig}r Li-r. bo'"ind. 'c.o ihe cizto'::¡.1 a-sm-i.c;

ne;lt.ijl¡.;:-:rre o;,' ';;¿;-,1. -l- "

\¡i-
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The mutant 1116 was gro\^zn on aglar p]ates contai ninrj-

20ea sorbose (or sucrose ol: dextrose) " Conidia hrere r¿ashed

frnn¡ )õÃr' cl^nts r,¡ith sterj_Ie lio.1rj-d medi¿L (contai_iring 2AZ

sucrose) a-nd used to inoculate aseptical-l-y ti-re sucrose-

agar plates. The plates vrere -incu-ba.tecl at 37"C" Osm.oti-'

ca-lly Sensitive protopl ¿S.LS !.?el:e produced afLer 2ó, hour.s

grorvth. L:'sis was effected- (as ob:;e-:i'veä nric::oscopícall-y)

crì ad.ditj-on oi wate:: to the protopJ-asts " On l\rs.is the

protcp-'l-a.sts te¡rded- i-o brealc into a nunJre:: cJ- r:ound.ed

\ra.clr.ole* I i ke struct.ures l-.ef ole f in;r-,- rLrÐ'ir-Lr:e .

Va\^'1 n-i :-l-n< r'nrti-=ì-n'i ;rn ¡¡-i^'i r¡¡¡.ìrz ,^'.^r.'.:-i:rr' 'n-¡nl-r.--¿J.-;(1..L }/r{.j.L9Ð L,\r'j,;q.,r-rl}t.r.:l aj-LrVi:jJ-j !t.L':r'l.Lr.Li PlrrL¡-,

pl¿.,st-s \^rêire v;a,siied. i;'j.l.-Ìi 5 ml" 2C? sl.-r-crcse a-clclr-:ci to the:

p-LaLes'¡¡l,j-chr v.,ere therr -rt.,t.a-tco. -Îrer;u,:-r:.tl-y o\/e:r tr 30

niinui-e pe::i-c,:i-" Ti:e -<-ucro!:;(-) \i¿j.s i;Ou,:e-:li O-¡ i. .. ¿.r:ir.ii- asis¿,.-\.':lcì

fo:: alkalj-üe phospliai-¿r-gcr " Thj.s sl..]cr:csÉr \,ië,:siì-i rìc \'/a.:j

re¡-re;-¡s.;. r:h:rce i:i¡:es . !lhe ¡: t;it es; T,..,í-ìre i- jr.'--:ir v,ia s;l:tr=:i.i .i,'; j- i:h

5 ml gla.ss r'.j,s t,j-.i--ì eci ..v¿i'L:e:r:,. ¿;-r-rC, -th.c-: l¡.i:oceri.i-iie wi-tir

sr:Lcl:cse r.'epea-'tec¡. l^¿ith \ra.tcií' -i n p-ì-¿1cç of srtci;o-q.J. Iscr:

p1a-.te 8., page 1!9 í il'¿rbie 9, p;rc;e 5tj:l 'Ihe proi-cp-i-¿ir-;i::; \.¡er:rl

cc¡J,-Lec L.ecl Ìry r-:ci:'i:i:-ì i- ur l; ¡,t.-i--ioii ilc' 10 rrii:.iu,'lc;s at 3li r 0 0 û )i. ci ,

'I'ile si,rcri:ose arr cl- \,I4.üclr srrlfé::iiji..1.-t.an-r-s \:.ic.-!-e Lì.ssa.yi.l¡1,- ftt'::-- 'i-:h.e

cl-r z;yllto ., i?.rc t"JLìlLas'L-si o af 't.e:-- f i-r:a-1. v,ta.sJ.li-i.lgs , \rr(-ì-f û- licitc'-

gr:i.:.i-sec, -i-:r ]iuffe-r: '-¡,\' 1C"02 i-"1 Tr^-is l¡r.r.f-':[e:,: ¡:ll 'il ",5, i¡.ir;it

[i- x t0-'3 14 ]!gCi ..,6ii,.¡Ct t a.nd t. 0 :]í l-C*'j l,i r¡."t1.! -¡_1 i anC ce;ii:.;-i

fu'gr.:c1 ¿ii:- /i-j,00l )i çl iO.t- i:.3 rr.r-i r:!ii-ef.i. fj1-rì)í:t:rit;.i'i-¡:i.r¿s ¿inr-ì-

j._aÌt;L.i-:;i-riìj;i:.:;i :;esiduss Ì.ìt)r;Ll s:i.;ti_:_<í:<¡r_.iÍìit i-112 üSS;ti'r::a:l
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Plate B
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Protoplasts \^Jere dispeirsed j-n 2AZ sucrose anC

incubated ot¡er a. 22 hour periocJ.. Tlwo samp'lss ef 'the

supernatant fluid \{ere removed. a.t l- hour j-ntervais for
rninn rr-¡,1f.6n'l ¡qf s \tzêra I rz<oê ='?1-4i1 1.çI¡LOVð;__l_ Cíd'>Þd'J c f f 1E I/J-L/(-U¡l!qÐ LÞ \tç!E rJ Ðç-u t q.L LL

sucrosen L,y aCditj-on of 10 ml glass d.isi,ilied r¡a.ter"

The ly'sis f lu.id. v¡as decantecl a.fLe:: centrifuga-t-i ono and

assayed. The proi:oplas.ts t'¡erc tlien homc-:genised j-n Buffer
rrAtr aird. assal'e.d- for to+-a.l- a.lila.l-j.ne phos¡:ha.iäsc"

Tire resu.lts oÌ:ta.ineci, rve::e :-'

(f ) :?g-gIC,s..:: y.Csh;*ir'c, ac'l.ív-'lt--y wa.s cl.eteci-ed j-n

ariy of t-hc wa-sTi'i r:gs , tirough -l -l u.ri:i ts/nii ::-,hosl,;ha-1.â.sc t'7eire

r)ì^êqân'Í- _i n l-j.i o ïr^nr-,.-nrr:tcc,rt lf;Ol_Cì:j_¿_t:.;J:S"y r. u ¡J \- r.'.

Tabl-e 9 " Al1..¿.1 j-ne: phc's;pha't¡-.se r'e1e-a-seó- .f ::om ril6
prot-irir-'i,asì-s b1' v;a-sh i ;:<¡ iir C':Lst"i ] ir=d

l- un-i-:. of ¡.6 ¡i-,;ì-i.y i sj -i-]r¿ri.- ¡-r;oiiuciir.cy ¿ìü 0 " i) clt.,rncie
of 0 " 01- a-,ú ri -L() îi1{i.:r'j:,ll:.'c; tcl--r-i ¿:.s;-L-s \.,.;iìl:.1:: ir¿i.s}ì.e ai 3 tiräes
j.rr E-ttt:;s dis'i:i-i-iec. rv¿-l'Lei:, Ì-hc r';;:-sili¡iris ti'31:í: assa\'rrri
f:or al-l<:a.-1 ine i:i'rc'sl:,1laras;i: ¿'rc-tii¡i i-i¡ " Til¡-: LrJ;ctop-i¿''-*;'L:';
r./eïe tl:cn Ì:ctirogei-r-i-I'ecÌ ano ì-,i:ic:',:r Ì.-s.¡.i-¡..r,-L ac Li-vi-i-1' (cf
res-ì-d.i;.c ¿¡.¡iCj. :ìi-irr:e -r:v:,¿ti- anl; i \',t¿is Lrl,:-i:crlitiri'3c-i ,

Lysis r¡a.,s no'1,. 'i-O'r-a'f , s:Li:.cc -i.:ti¿: t:eiilorz¿r..J- c-LÍ'- l-.he

S 1_.t C:í O S fì \".r â :; n. C: i.- C O t,tti-l -1. r:, 
,i, 

r_;
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(2) 'f\.verrty-two houi: incub¿:tion in 202 sucrose

p::odu.ced mino:: 1-race qua-nti'cies of phospha.tase -i-n the

superna'La.nt f-]-uid.. Tlie ¡,'esults obtained indicatect- that

the osmotic mu'tarr-t does nct¡ apparenLl-y, actively secrete

alkalj-ne pliosphalase" Tncu]¡ation in sucrose solutions of

diffeÏing ionic composiLicn Ci-d not resuf i: in detectabl-e

ptrospha-tase bei.ng p-i:oduceC" The 'loca.Licn of the enzyr.e

on t.l:lÉ] ou-isir,re of the pi:oi:r:¡:J.ast--s is there{ore ilc'-'Jci:eC.
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DiSCUSS-I-ON

oups of enzymes in euca]:)'c1:_ic cells al:e frequeritly

compartnrentalised in'co char:acteristj-c nterLl¡rane-bound

organelles. Althcugh morpholog-ì-caf l1¡ icen-"i f ia.bl-e sub-

cel_lular oyqane.i-1es are noì:. so obvj.cus -i li p::ocaryotic

r-,,=l'l .r -i-herr= m'r'rrh,'- ìrr. Frin,--i:..OnA1l.V ð'i -if C.re¡i't-ì-3.t.CCl. Aîe?Sv\;!!Ðt Lr:ulu ¡.r:Yir ¡ ----__-

in l-he ce-l I l+h.ich T;ehatte l-ike coinpaL--L.rní:':Ì-L-i:ij" The el:ist.ence

nJr crrr.h r..Õrnr"lã.i:-Lrnen.i-a-l-r sati on has beeu s.:ho',vn t--ir::c.r:ei:i.cel ly
L/A

tc¡ be n.r.jes:s:ì-r:.y fo.r ef íjci::irl: a.ncL ccolio:íiic f r-incti-oi:in.=i af.

e.rrzyme slrsì:rjlns \¡/irJhj,ll a b¿.cLcri¿;-1. ce-L-1." (Gl:o::h,.]ll._rj]:

:L9i'l1) íjucÌr rtoÌlr::l-Lis-i-c¡:s ri'rä';¡ ¿r-Lso be e'l-i¡i j cC 'r. o ihe Íunr-'r ¿r-1.

CÊl-l-- ti'.lie irta.ki-iig vj-s-ì-bl c of ,3J'IZ!liie. rler:r:s-,'-cs b;l ,â va-r:j.ci."i'

of cyf:ochelr.i.c¿l-j- i:."e'c-}ic,-ls j.s; -Lh1-is 13¡;:r=:i 1¡ -i-t: a:i.cl i,L:':'s l:een

ef f ec'L-e,l her. e .,,' j.'i-h Ìtj " ct- â',,iì :.;:-; b".,' i¡ot h l. j-qhi- ¿¡:cr. eier:t--r o:,'.
--J.-.

-* ..: - -_. ^!rr-Lr-,LL.,bL..rir). r !tne ..r;".,;;;vi'suaì i::a-'tioa c¡f ci-*¡;nsi-Ls

rçi thin hf i:ira.,.:, ai-.'L-e:.'-' cytccit'.':rl,j.r-''¿¡-l l;i:aj-n;i;:g de r; j.r:ne3'i. tc

tLct-.c-.:c-i:. pli,:;:oira L.e- ci.e¡:l;s-;:r-Ls i-ìïoCl:c:l-'d ;-'y 'i;ìti-\/jr.? action,

i-j:d-i-c¿.' t-e.l j:h¿rt t.h:Ls; cìr?:}iiÌl{} \{crs lr-c'ca.i.-i-s¡':i -i-¡i -l:l:e c-:,,¡ l:c'í-'-l-¿::i¡n"

!re::i-L;:Ì-ie:;år1--'l-r1 J-oc¿ì'L-aìa1 elr!z\,'í1.::-q,, :i-n. Ì¡¿,-.i:i:C:ll:ì t:. a-'i- -Lr:a.si*,

i:ì:tÉi:ft1C.:aS+:il. ir.¡ CrL;Ii"Oi'--ì.C Sh.CCiq â:,ft:er'- -t-Ì:e lil)iii'tr'r¡,?.1 A.f -t.he

cc-Ll- iça--l-l oi. b.,i -.r,.r::ot-.r,ii:;l-;ir, i: c-r slli.ríj-itcxi;'1.s,ì't fc::na.tj-ai:" Th::

,l-¿icl< oLï j-:: j -'..r-lc¡icc lt¡; tlllct-{-.,'..:,ì { i-<;i:ie o iìÏ1 l,rtr.I:'lì.¿ì.Lj-ûtl err-:" )

,.,.ì--,.,i-r:jl i:-):ui,.:,.1-.ì-.". :::.-i,li,rr-.:-i:.'i:i:r.: i-:-'ii,-i;-::r,.:¡ c-,í- ¡ri'r:r'i-i:-ì.:t.: ier.ir,uii,*i.j)

icr t:(j7:t, cí-lir:j:ti--:., ;i-':ì'r i-Í i;rì:ti¡ jt::ii.:!,c¡;-e (:':il-;i'/ lì.-ì sp-i.;rl;i::;lìÍ::i:.l.i- ?,-T:i'://t)-:
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the lack of such birrding" The ¡:l:sence çf an)' appreciabl-e

ef fect on a,Ii;al.ine phosphaitase ¡:::orìuc tion by fçj:t-q=._og.:3_

rnu"t-.ant Ml-6 proioplasts by su-ch factors thus inCj-caiec

that the- enzyme v;as not bcu:rC r¡ith an!- app::eciaÌ:Ie tenacity,

if at all-, to i-i-le cytonlasr,ric r¿em-brane of the protopl3-sts,

under the conditi o¡is sirecj-"fi eC" No ac'cive -I-iberatj-on 6f

eÐ.zyrre cccu:r:::ed. on ¡:::oõ.uct.i-cn of protcpiasts¡" âs v.'oul-i

l::e expecied -i-f the enz\irrle ",,,;a-s loca'¿eii j.n ihe "a-Þpa-rent

f;:ce space"" Pe:i:-i;J-asmic J-ccai¿,j.cii of 'L:h.e €nzYme -i-5

thel'r:f i;;:-e -ì r,ip:r..;i:a.iri.c "

Ioni c; rra::-i-a.-Lian iracl ¡--'L b.-r-;'-e oi: i:o ef í-ect. on t:'re

gu¿'.r:ti-1. ies; oî €jrì.zvTníj scl-i-'.:rl,:;:ì.-i,i scC., âS r.zcril-i i:e ex:rec-:.:c-i

-i,f t-he en::\¡rne \iliiàs p::'eii.o:,:i.¡l-¡:if i-l-".r :isi;c(;,j *'Le,:,1 ryj-t¡ ¿r;:-¡'-'- --¿ ""-

i:r:i rvt- r.a-!'l ,-'-l:t,:,i,^lit::ltt- CL-th.=¡: i;!i¿-ti:L -;.-i're ç'.¡'t-OtJ.aS:it.i-C C)l:

so-Lr:i: j ei i:ha.:;e *i i:.iri: hirpir;:c. $ci--1.r,¡'tr-t- I j.;:1 .::-i:j-cr'¿ c.'i 'i-he

€-fiz'/iiLe f-i:cin vr:.r:;"'i-ng cci:.ca;,li.i..rt¿r'i---i.ci:i,:,; c;f -i.:.;..g;si:e gave i:iL.e

;¡-i:ove c¡:icl.uis-i c:: a.c-l derC c+;::')[í.r-'.'!. JL'.rcür¡e :]. <-¡f j-i:.t.ir-:'i. nt.tc-l-e-j

a-nci iirj-t-ttci-i,-.;r:.di'--ia al s.:c sril:.:'i:l::i- a cyt-.;lp-J-'.:.::i',i.c -l oca.l-e , s;i-:-rce

.ij.O aa:t:_j_.,,'j'i,f !r:i;iSi ¿¡;;1,;¡çj.¿-i.-i*u::d. .r,¡_-i- Ll.i 'i_lja:S..: cej.l_ f ::¿,r,ct¡:ic:-r.t; "

Ílir: ¿:..¿aj-l;,1-.b j-:) ev-i.rl"l:,,iice ,.:,lt¡:':-ivr:,. :i.r:'ciit i:.1¡.j:¡ ',,','o.îJi
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