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PBÐ¡OE

-Th. rodk êcrælÞrô ln tlrl¡ thod.r ra¡ unixætrlccn rr P8.ü

of I grnæfl pregr¡g of rn fwcrttgetlsn lr*e thr ocg}trú.o of

eÉ,dlattvr phorphæyLatlon. It wr¡ or¡z{oð on¡t f'n thc Dçertncnt

ef Ðtoohcnirtry¡ Urrtved.ty of Aitolrtäcr rnal rÚ ßItpætril ln prrt

Þy Ecroarotr frenùr fr6 th¡ Nrtlorntr llc¡fth ¡nil ilriltorl Rrro¡roh

C6¡Dd.1 ef Au¡trrltr.

[y ¡rrtrfì¡I thrùr ¡ro (hro to þ.ofcttg. súlr llu:k L. ]úttoh.ll

fer porpt¡¡Loa tc çæl¡ ln Ìrl¡ Dc¡rrrtmü¡ to lldr P.lÍ. Norlrlt

Êr¡Àrrl ln Btoohrntrfo.y, f,eË nrsh hclpflrl dll¡çur¡f'on utð rdvloa¡

r¡¡il to ù. U.F, Uùte (f¡rcoûatc'Profr¡¡or, Dqrartucat of Btoohomtrtry,

tre¡tcrn Rc¡¡¡.vr llnl.vu¡Íty, C¡vrl,rrdt, 0hl,o) fæ hi¡ korn latrrc¡t

r¡rar nrry hrlpñrl ßggtútlonr ilur{ry thc progro.l of thtr çork"

fhc oryælunÈr dlc¡ælbodl hülc re¡ orr¡r1¡il ort rclcly

by th¡ ü¡thcû. a¡rô l¡ry¡ r¡sÈ Þcs¡ ¡ùnitt¡il fæ rrq¡ stÌ$r dl¡gncc'



EBEIOEæ

o($rEmE

-

åÞbrwf rtlen¡

Ohryltæ 1

trstrralrtsùtea

9ltrpùæ I
trtcLal¡ cnt HttlÉû¡

Chçtæ 5

Do¡¡r¡Ë¡retLôa of SÉilrtlvr
Fboryhcr¡f,rti,oa

çhrytc b
Uaeçpl.lla¡

Ghrytr* 5
Dalrnpr 8üuûtrrr

Olrçtæ 6
!þ Phcæh¡t. nrleplag SYrto

eBtG ?
Etf.st of vrrû.orr ¡la¡lÉr

0hlntæ t
Feoùorr lllfwtln¡ l{rrpbolc¡foll
Cb¡¡¡t

ohætæ 9

OÈhrr S¡Þrtr¡tt¡

Ohrytæ l0
Dl,n¡¡rl,æ

&me7

B¡fcml
FtÈl,lortlou¡

I

2

I

r7

rp

6t

ß

n

r0b

îtr

119

r55

rt5
r19



t

IEDRE{'ïåfiIq$Sre

åltP, åæ enû CfP¡ .drnÐr!Ðrltrpgglr¡ dll-¡ r¡l!. trl-Plroqrhefo¡

r.ryrrstlvf,ly.

Im rÉ DFHE¡ c ,ônæ4 üÀ rdì¡ord, f:ør' rtqtootlvlltrr d
dllphcryhqyr{ttur rl¡al€tl,iL.

0D¡ eytodærüptrorphrtrr
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2.4,6-Eßu'¡ l.tr.6trû¡tr[f¡'e-¡rhrrrù,r

It-obll P-o!ùc¡rr-wrqrrl-bawotta.

Cr&t €y¡td.m rthtt crtæ.

Bof¡ oouurym Àr

@[ü cÈhflæ¡ dllrul"nr tftrr-rortle ¡olå.
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Chçtcr I

I¡ÛRODIEßICN

-

Sù¡c flr¡t rcallsatlon that pho4horyl¡tlon mcahanLs¡ rYæc

l.¡¡volve¿ ln thc prod[rotton of blologtoally ugcful èncrgy frø oxldlatlonr,

lrllolvLng or¡¡rgGn ar thç aocc¡rtor, a¡nc fræ thc obscTet!'on¡ of

Kalokan (t957 t 1%ù. Earllu, ÉrÈlrüf lrrvcøttgatorg haÅ obtatncð

rr¡piqtakabl.s crficlcnoc of o¡ldlatlvc Bhorp]roryf.atÍon rvtthsut f,uIIy

roelf.slng lts atgf¡tft 6â,tytê¡ In hornogcnatËs q' re¡ôraotsf Of lfvcn a¡:dl

ktdtnoy lhortng Ìrll.gtr retcs of o¡Efgcn uPtakcr Kålqkar obsGtvod a sl¡trr.l-

tancou¡ dtt acppcarar¡oc cf trmgad.o pho4rhato fron tbc Bodllun. Thc

phoegrhatc war anba4ucntly rcogvæcd ln thc fornr of organlc phor¡rhatco

¡uoh a¡ ¡"ps6'phor¡rhat ol, Elyocro-phosphetc arrt ¡rhosphqr¡rnrvatc'

thl.a ¡o-oanaa taæobioi phorylræylatl,on t68.!'élâtcd to rcælratf.on¡

tt dltô not oao¡r ütuæobLoally æ tn oyanldto-polconaô r¡rstcrna¡ tt

oould, not bc a.cæ!.bcdl to gtycol¡rei.a olnoe ft ooor¡rrcdl Ln tho proacnoc

of fluclilc.

st¡¡cc tho role of, ArP ln oncnSr prodhrcùlon <turlrrg glycolyde

rac Juat bcood,ng olcar rt thaÈ tlnc, K¡I'akar rnrggcltcd thø poralbtttty

that pho4rhorylatlon Eæd a gtlEttar cnËfgg-pFodtuolng rolc ln od.tletlvÊ

n¡taboll¡un.

Veluable a! Tcr6 theac ¡tuÄto¡ of Kalokar tn polnttri8 to

phoçÌronylatlon ål a l¡Éabanl,*r of cn agy atoragc dturlng blologioal

o¡detaüfon, Ít vea thc work of Bcl.l'tzcr (tglÐ a¡¡il Bolttgcr Üd' lslbekora

(tglù vhlo¡ ñ¡r¡¡t.ctrêil tho ft¡st quantltatlvo a¡acscpðt¡t of tho proocsø
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r¡¡l ctGtrinådt oLcerty oætetrn t4ortorrt qucrt!.onr. Uaing ntæcð u¡¡olo

euqron$,onr a¡d, trloadbo4yllo coûdt oyoLc f.stcmeillerlca, Bolltso¡ and

t¡Xbakcra nre¡t¡rcil thp ralation bortçccn thr uourÈ of phoçhato c¡tæff;lotl

a¡i[ ùhc æotrr$ of oryfgcn tekcn try. It ça¡ fcu¡d. that for ceoh rtæ

of oaygon takon rp, naarly t;o nolcsulcr of orbhqrholphato cltaqrpcarodl

tlom thc aodLfun anil coultl bc rcco¡æd' a¡ ncrty f,orncd phor¡rhocroettnc.

Ilnkrsrr.rgly, thcse üoark6.l tec url.ng a æt¡d,c phor¡rhctc "træ*

e!.noc thd'r prc¡reratl,on¡ co'daLriGd âUP, çc¡tlnc 'rå orcltL¡ç-kf'ttecc'

Ttu¡r åEP føruil ra¡ rcusvld, ancryatoally a¡rl ADP ragcrmetcô. Morc

rcacst rø'k rfth nttoahordrla ha¡ npçot¡l.tatcal â¡litttlon of rn rrt!.f,!'olal

trqplng mrefrrnfm¡ tbo ayrtæ gcnorally u¡ctl, !.¡ yar.ct herokl'r¡¡¡c e¡¡ê

gltrcocc. lhc rcastlonr trrrolvcû are¡

¡XP + Pl + tnæ$nr -+llfP

frIp + æoatlr¡c qc¡ti.n*klna¡9 e¡atlnc-pboçhete + åDp

o¡r IIP + gtuooa¡ hc¡otdna¡t åDF + gluooæ-GplorBhatc.

fhG aP/0 rrttor of ?.0 rr¡ eon¡j'üæcil by Bolttlæ to ba

hfgpy ¡tsn{¡tor$È. If oaoh dclr¡drogcnatlon rtqr ln ùhc tnlearÈo4rll.o

aolil oyolc le aoeo'nplfrtGit by a pÌ¡oæhotylatlon of tho nrbrtreto ttsclf,

ard. fo}lcc{ì by ur cngylrlo tranaf,or of thc S¡'oqp to ÂDPr a¡ osuldt bc

yisr¡al!.rcil by ane.togr Í[th thc od.iletivc ro¡Orülon of ilyeolyrLe, thcn

a e/O rrt!.o of only l.O rot¡ldl bo cepcotedl. Iløwwon, tilu Y/A ratlo

ob¡ørroct !.dloatoð that two pho¡phorylrtl"on¡ took plaoc fc¡" cash palr

otr tgrdrogcn atonr (clooùron¡) trar¡¡f,æctl to orygGn. Clcarlyt lf r
h atrþ¡tratc-Il¡rkcclt ¡rhorplrorylatlon took pl eocr ôæthæ phosphoq¡laf lon

¡nust os5¡rr rlr¡r{.ng c!.cetron tranr¡¡ort. BGIltsæ Polntctl orÈ that thc

estuel F/0 ratter d.ght bc hlgþr thdr z.Of ¡l¡po thc mrscll rua¡ronrlona
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l¡G ¡tr¡¿rrcd r.rc oryrblc of hy'ilrof.yr!.ng tfP ¡nal otlËr qga¡d.o pluqrhatc

ooq[,or¡ndls ruoh e,r orcatl,m-phoqrhato.

fuon a oonríetæatLon of, thc thc¡modynarnlo nclrtlonrtrl¡rr

bctlracn th¡ od.dl,rttotr-rcdlustfon potcntlala of v*lotra tubstretc a¡røGcmr

ü$l tho 0e - H20 ryrta¡ Bol!.taæ pofutdtr out thet ânû¡gh o¡¡årgr ooulcl

bc tlcøctLoalLy llbæatcdL !,n thc prooct! of clootron tnanqro¡4 to oarlao

!^¡ æår¡ür e¡ fq¡r to ¡å,¡ pho4rhórtrrlatlonr¡ A"æc¡dt¡tg on thc n¡tura of thc

¡ubrbratc o:d.dl.sadt. Hc ttræçfqÇ gortt¡laùGû thât o:d.dlrtlvc phoap!ænqyl-

etlong ooor¡soô elo¡rg thc roqrl,rdw¡r oarrr'lcr chrf.n, a.d iloù pr{nrrtly

at thc rnrb¡tratc læcl.

fhts hpoühoa!.a cnvt,rqgcil that tho o:dilatlon of tho rcdh¡ocd,

forn¡ of aortaln oarr{ær, - (anoh er DPI{, f,Levqrrotctn, æ thr

o¡rtoohnomr by thc ¡rst odritf¡c{l ea¡rlor rt a hl,gþæ potentfet) *

rqrrceantrit cncrgtylclillng roeotlon¡ oorryl oô rr,th gÌrc4hæylatlon

Gcrt¡tn of the¡c rcrylratory oarrtæ e¡rtteme thæcforc æulel bo lookodl

t4)qn e¡ 1oA1 of, ctlc.6r rtra¡rtf,O¡aæ¡ñ. E4lertmcrrtal. proof of tÌ¡lg

hypothcat¡ he¡ orùy rcocmtly bcen provtitctl by Lchntagcn å¡d, si'lth (lp+g)

a¡¡l l¡hnû,qgcr UgSa) udt¡g L¡olatod rat lûvør nttoolroü¡ta.

Ihrllcr ror* haÀ rwcal¡ð thdù o'ddatl'vc ploqrhorylatÍo$r -

thc proecaa by whtsh ADP and ùrorganto phoaphatc are convætcel' to A.TP

by thc Gnrrgr, llbcretcð a¡ clcatrorra paãr ñom n¡brtratc to nol.cst¡lar

o¡ygcn vta tho ¡rcælrâtoËy oa*i.ora, - tat Êtaoe¿¡tGil rtth thc portlqrlatc

clcuor¡ù¡ of tl,¡¡r¡o hoogcnatc¡ a¡rcl cxtrasts. Oftcnr preparrtlonc

ðoetgfrrteil a¡ "weshcê partlcleaür *bathed' re¡lûue¡È, or ioyclqlhoralc{

wcrc qrloycd.. Vtth thc flrrttrg that ttrc fatty aof,cl o¡d'tlese ayrtcm
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aql tho ooqùcx of trLpa¡ùoryllo .elil oyqlo €ntyÐct rcl¡ Etool¡tort

rtth attoobordrde (Grccn, I¡od.¡ a¡¡A Auæbaohr 1948), tt var ttrougþt

Itkcly tha$ plroaplrorylatlon nlgbt aÉoaryar¡r aroh od.ùetLots. 1!¡Í.¡ la¡

fou¡rn to bc tþc o¡¡ç f.n quallteÈlvc aqrælnrrta ¡ræfotued rtth nlz ar

r traocr by Konnc{y an¿ Lchnf¡Uæ (l9h8r 1949). Sl"noc tÌürr nú"toahon¡lrla

!.rolatcô f;rq q¡æoao lrægonetr¡ st lltlr (ffAfoy r¡r¡1 Klcl}cyr l95ll

Oqrcrùevæ rru, IÉp{y D 'lgr2') | }d,itnry (C4cntranæ .G, tL. , 1952r, hnala

(nroay and, BeLn, 1952), .¡¡il, trmo¡r¡ (ff¡ff an¡-l¡lm¡n urit Kenrrr(y t 1952t

Id.nelborg, LJur¡ggrcn, Srrutæ a¡rl, Revorzl 1953) havc bcgn fqrd to poraelr

Ìrtgh ortùâtlvc phoqphoryletl.on ætlvltyr Slntlrrlyr thc ro-oall.cdl

rânoo3oþÊ¡ æ d.toohor¡drf.¡ of, hcart ard rkalcrtr,L m¡¡clc hwc beaq ¡¿ud'lcal

(slatæ ¡¡ü Holton, '195$4 Otr4rpcll and, Pæy, 19511. %,toelrondlrlri

l¡olrtd, frø pt"ant ocll¡ aSro a*rlblt tht phcnmc6on (Bormæ cn*l

MltIGrôr 1915).

Sæ thc ilæon¡trctlon of od.drtlvc plolphorlylatLon ûn erqrcnrlonr

of fuo[atd nttoelprdr{a¡ 1t la Eoct!ârJr to ad¡t only ttrc od,ûl¡¡blc

rt¡b¡trato (c.g' Kn&¡r oyoto j,rûrrmdtetcl, glutanatc æ arlt¡rdroryrr

butytatc), Hg'+, onthoBhoephatc, $[lP ¡¡d, arfflci,cnt ECI ou. anoro¡c (æ

acrÈaln sthræ aolutor) te n¡ú.r¡teln o nLnl¡n¡n lcmcl of orsolrrlty¡

Frcrhly Brcp1r.cð ¡altoohoniì¡da alrcedy es¡Èa[n a full oo'rylocnt of

GtuJrE G a¡rd æ-ølsgme¡ fq oÉ.cl¡tl,on aE' fon tbo ooplcit Bhoryhorylatlon¡.

lhc ¡rhoqrhoarylatlon of åXIF to illP, oecrnlng &r!.qg oddetioar ie oort

of,footlrely $ultlod, tf purfftoè yclrt hophtru¡c rnit glttooËc tr€ tÅd'til.

Ihi.g Ìrtgh crgsr *trry' Gnnû.cr r oo¡r¡ta¡¡t n4rply of a l¡lpq¡hetc ecoqrtort

hcræa orrly artalyùto anrur¡ta of åItP are næoraer¡r. Largc anot¡É¡ of

¡16p¡6.phorphatoe nqlr tccr¡m¡.lato dth ttttlo G np elq¡ho¡phorylatlon
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rloaki¡ rtrcc hcxooo-phorfi¡h¿tc¡ arc r¡ot rüüllly atteokcd by tha

plrogrhataac! of, Fltoebonårl,¡.

ån |æorta¡t cl¡ersotæ!.rtla of thc ori.clatlvo pho¡phoúylotlon

p¡DcGæ t¡ thc fæü thãù phoahoryla?lon nåy bt trnasrælo¿t f,t'on

od.d.atlon by oertatn ooq)ftu$,¡ çhi.oh pormlt oxldlctloa to ¡rreoed' but

*¡!.eh ttthtblt plpspt¡oryletloru * Iergc nrdbæ of uaoorrytllng agCntr

hevc bccn (lo¡orlbd rnrl, of thæo, 2,þD!{P h¡¡ rceoi,vcdl ært attcr¡tlon

fh¡ næ.rou¡ ¡tt¡âl"e¡ of o:ddtrtfva pho4horytetLoa by llvcr

mltoohor&h a¡rl hcart mt¡olo larcrltonc¡ hew all fudlcatcd thet

phorptrøylatl,on fe <tçcrûout on thc lgþceúty of thc¡c êytqtþøtro

perË!.olor. Ttrlr pl.aoel lfnLtatf.on¡ on tbc efu(y of tho mcoh¡rd'gn¡ of

Bhoryborylatl.on thc faat thet a4y crùc¡osl.vc ¡tnrcttrral altæett or¡ of,

thc nl,tsahordrl¡ rc¡rlt¡ ln e lo¡¡ of tht ooplodl ¡rhorphorl¡latlsn h¡¡

up to datc prcrrurtcð osluþll.l¡rtloa andl prrlf,teetlon of tlr¡ oon¡tltucnt

en5Jtrurt. Pr¡rtËËd Gnqla. stuðj.cs trcnc bcln thc n¡tn tcolurtquc dræcÈy

ùbc ratu¡l nccha¡r!"¡u¡ orf ooqple nctnbol-Lo .qluüFca havc bccr¡ cluefô¡tcdL

Ihæcforo, Ln tcæoh fcr a atqlcr¡ Lo¡r ecn¡ltivr lyltcn, ¡cværl

lrrcrti,getorr hevc ttg.nGat thd.r ettontfon to tlrc u¡c of baotælel

¡rra¡raratl,one. Ptroçhorylatloa oo4glcô to thc odel¡ttoa of ¡ubntratcr

hu becn rqrorücdl fOr on¡iÌe crÈraota, of e fcw baetcnial r¡roolca

(nyrana¡, Br¡glr andl WLþon, 195)t Broillc enil Grey, 19t5).

Ptnshot (tggù he¡ Drcprr¡dl f,rom @' a

¡ol\ùlc prcparatlon oqlablo of ooqr}l¡U tha od.dl'etloa of UPÎ'W to thc

phoqtorylatlo¡, of, ¡ÐP. PhoeplrorrryI"atlon oory¡leat T{th thl odcl,atlon

of ¡no!.csr¡Iar h¡rd¡ogca, sqooirnto, DPNE É¡it fFbm by À¡otgÞaoùçF vlnËfs¡rlll
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ha¡ bccn ûcrorlbcrl rcprr$cly by Etcrlcrc¡ a¡d ELator (tg¡¡)r E¡rrdnrrrrr

ttgl" (rg¡.t)r .sd[ Ro¡c a¡rdl. OcÌp¡ (tg96).

. In tbi¡ tÈæatot'¡r, ltoqml UgSl) axa¡åloptå r vs¡r r{rt'ril

roolpnooal ¡lrakæ Ln rrhloh nto¡e-ægurtærn l,rrolrrÀ!.ng torËtr oe¡r br

rtfrfutcgratoil nçtdlly r¡rl, ¡t Læ tqrcraturcr Pncl:Lnttlary rtuitlcl

(llocael,, l9%l hail e}røm that a partiartrtc Èrotfon obtatæil by

allf,fcrcr¡blrt ccntr*lfbgatlon rcrcmblcû, rrd,naf af.tool¡onitrf'r ln ¡weel

bfæhætoal charastcrlatlel Llr$ogfcn (tg+g), !ûrð4, Brodlc¡

Ilntq¡ohaú,i|, Hartnan, BArtnæ a¡it lúoLesn (tgrt)r Saregfraf a¡d fcrr¡cr¡ù

(tg:¡) rrrl [rur¡Ahur (tgþI) ustns pu¡raty ]rlctologle¡l teohnlqucrr havo

elæ rcfarct to @ËrtÈitr puttolor ln thc yor¡t ocÌI a¡ d,ùoolrordri.r.

In vlcç of, th¡æ feorÈr, an ettcqrt ha¡ bscn nrÅc ln thf¡ lor'lr

to oomd,atc tho Brwlotrr htrtotogloel rnd Èfoelrd.or,I rrtdcæc Þy

dlaorutretlne tha cll¡teær of ¡ æoh¡nl,u of sd'dlatlço phorybot'ylat{on

ln tho yoart parttolc, rtnct tbll bLoohcsloal phcmffiËrlon 1¡ rlno¡t

tnvæ1¡bly arcooùetod. ültb uttootrodr{"*. tltltøqgh tho c,trlalcfrúr

prceontcil hæc l.¡ artnly oonscs"r¡d. tl.th orûôetlvc phocplrorylrtlon, 1t

èoc¡ rilð fUrthcln roá.gþt to tha ldca thet ntoro'øg¡¡Úøc, BrrÈloLLrly

Ittålt¡ h¡vr a oætaJ"n ltntLattty to enlnll enit plcnt ocllc ln th¡ !.trtrrl-

oellular ütrtrtÞutlsa of GÞlglrcli

Thc progæt rqrortcû træc tu oonocîrd, Tlth ths dloon¡tr¡ûlon

of thc cd¡tsnEc of an od.rl¿tlVr phoælræyletlon urohr¡r!'ro [n yoe¡t'

parÈLoloa. I.lrrt, th co¡rilLtl,ona nao.rtâr¡r fæ thc rptalrc of lnmgenlo

phoghatc, ootnoldcrû rrtth q¡b¡trate od.dlat!"onr wêro cçtabltrqllcð. Thont

th¿ prqartlc¡ of thc Brrttolca wLth rcglrdl to ths plnqrborylettqg

nohrnlp rorc l¡¡rro¡¡ùlgetGd ln dl$ôll.
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Oho¡rte 2

UåÎEI{¡A ¡ND MEIITffi

Itetælr.lr.re

!3¡S,. Tho ycr¡-t urcil fof tld"¡ çorl¡ ra! a wolr.l rtrafn of

behe¡t yrast ($æehlronrcø e¡roqldrulr üff-frçtgþtcô trlo¡ wor,kly

frffi tb6 Ef,llo¡t Yoart Oo. r Sortth Terra, Viøtonf.a. îÌtc ycert reqllee

rcc rtor¡À ln a h¡nLilor at OoC.

Hælcl.r¡¡n. Præercô ftæ bahonrr ¡rcart by tl¡c p¡ooc€!¡ro of

Bægæ, $lctn, colorylck ¡nal C4d (tg¡¡6). Fæ nost PurPo¡ctr r¡qg )
prcvLåodl ¿ a¡f,ftotoúly prrrLflcil csßUæa, butn fæ belenoc rqrclncmtr,

thc M!.Dr¡. rct purfñ.û furtl¡æ to ¡trp 5 to ¡¡ævc oontemtnettng

ôDtpÐclr f¡p Éq¡¡ lwolvril an thc p¡çI¡¡ratloa of e yoút ortol¡nrto¡

prool¡rltattoa rlth cthuol¡ t.otlG€ùrl"o prccþltatlo¡ to rcnsw lÐrf

¡rotrtr¡ f,Ìætlo¡ratlon rrl.th qthrÞl agl aÀrorytlon onto Àl(ffi)¡ d
tolle¡vcit by cluÈ!.on ftnallyr boæktn¡¡o t¡ l¡olrtc{t by a f\¡rütnr

fraptloneßlon rri.tdr cth¡nsl.

Llgolrtlo cary¡ql¡ Ehcec GnlyÐGl tìãrG Brqg.od eooorùlng to tho

Eüühoû of 8ü.rtcr (lggl| an¡f H¡.t for thc c¡ûlu¡tfo of'hcp¡e æp- a¡¡d[

dli¡rhoryhetor. Tb. nüthÊê tnvolvd thc u¡o of trro rrbbtt m¡rolc fneotlonrt

- otNrr thr tO - 5O pæ ocr* (m4)¿õ% ¡etr¡ratLon (frastton f) ffm e

O,OOTDI fOH ü¡tol¡ rartrast, rÉ thc ¡æolú, thc 5O ' ?O pæ ocnt ¡rturaùLon

(nrætfos B) of the ¡eno c¡trroùr Bho f,otu, afbæ rc&cotlonatlont

oorû¿tn¡À olrlrtly pho¡¡lhohaloH.Ðtû¡ hcr¡e BhoæÌ¡at¡ lmrra¡c anil

m¡tl¡c. Fraot!.on B æ¡tatncil alðo1cro, glyæqhoçhatc dlch¡drogestc

rnô l¡otla dloh¡drogcnalc.
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CocnËlacl, DPN ra¡ Þ¡tGE arc{t frø beltoar yoert by an uqlubllehaô

BÊùhod q¡, Kor¡bcrg rrd hLoor, thc ce¡c¡¡tta} ¡tq¡¡ TGrQ Prtof¡ritatton

of tho ¡tlvæ Ealt f!:om a bollc.ð ¡quÇst¡l yGest ætraotr tlcooryrocftlon

of tt¡c ruXt by 1IãSr üfü Frsolpltatfon of frac IIPN by thc ad,tlltlon sf

aocûonc tn thc ooltl. lhc rsrnrltñt IIPH ra¡ lr5 pæ oort purc arü

cgatatru¿ no EPN. Slgnr "65r wa¡ tllo ultð.

I]FNII ç¡¡ prqlarcû by h¡droculpl¡fta rciluøù!,on of, IIFN e¡il

anbecqgont prcclBitatton rlth Lec-colil cthanol (A¡tot¡o crd Stcra¡4r 19â8).

rho nrel.ettôÊ¡, l¡&', ÀuP, åflP, ttfjP, eDP, CDP, ITP ¡cro r.l1

aomæotll prqraratlonc. Bho berlr¡n talt¡ wcrc GÐtrì¡ætcdt to thc ¡odltu

oalt by pettrgr of, the ¡olutlon¡ tturougþ tbc Lonl.cxohangc rorln, ZcoKanb

s25 (Nr foru).

0oÀ ra¡ prqrâr"¿ frou Big ltnæ (Ouyckc, Hend.ælr¡'aohcr,

Il!,gglar, Ktng anl Strong t 1951r. thc purtùy of thc fl'nal prodluorÈ rar

I pg' ocnt ar ralryed, by eoøtylat!.on of emlno-ûGo-bGmsona (nan¡rdrrnaohæ¡

Ml¡ålle ar¡ð Strengr l99l).

ColLto. fhc petslal uaod, tlrrq¡gþ@t tl¡l,a ro* ra¡ John¡ túanrtllc

Octltc 5gg q HyÍto 8¡pcraaL, trcatcô aooædllng to &lnænky (r¡ætrbllrbeil).

Ttr¿ trc¡tl¡crÉ oon-{rtGit of, hretlr¡g to SOoO üIth 8N ffil f,or 10 nlnrtcr

e¡dl t]r+n allorlng to ¡te¡dt owrynlglú'. l¡4ù ctay tho Coltto rr¡ ro¡bað

firco of oblorlclcs îflth watæ¡ enÄ, tho watæ rcmsvod. by rertrlng rfth 95

pcr con! sÈha¡plc tftq. Ð - Xþ r:ln¡toE cqutlfbraûlon o th¡ ocLlto

rl"th e ûolutlon oontaf.nLng t Por o.øù l0$ It2S% f.n ab¡olr¡tt ËûheÐlt

r11 traocr of oth¡¡pl çu.a roøwdl ìrlth 6ùhff ctbæ ånl thû aclltc

alrlcil at loOoc.



lo

Ç!!}tgr tcl,. Slllea gcl fm pnrtttton colt,illn etrometograp\y ras

prçucril a¡ ilc¡orlbcil by lahaçoodl (tg¡l6). SotfLtrs ¡Í-If'oato *l¡

oslrt!.ftcil trtth nn ¡nil thc ¡ltlo¡ e3L for¡¡¡d ÀlloÑdt ùo agc for tlroc

ililrkr. sf\Èæ thLt pcrlo¿, thä go1 waa ra¡Ì¡od, f\¡rthæ tftth oonc. [1CI

a¡rù thcn 
"nrth 

wetgr to ræovc arr Fmc¡ of obrcl,itc, cqrrll'lbr*tcû

oræat$þü tftth Hco+ 1n cth¡noI, wtühËdl üllth cthar rn¡l ab¡lcdl''

thc cthYl cthor

ulail wa¡ of an¡cúhlùfo graôo' tcoh¡d'a¡J' g'butenot' we¡ rcôÍ'atlllodl'

lcsh¡rl'cal råÈce of ohLøoforu, g'æryt aroohoL, ågl:ln¡taml asû

l#.rqyr aroohol ¡rrr u¡cd, vrthn$ ñu'th* ¡rurrfloatl'on

ro.qioxdranm ror!¡¡¡. rhc potyrt!¡rc$c nrlphonlc æl'tt z'd(a¡rb 225t

va¡ trcetcdl a¡ ûctælbctt by ParbrtôSo å¡ê tsrl'la' $ggZ) for Ztdarb

?l!¡ 1.G. trcetuor¡t rtth 5N tÚI wcntgþt, f,ollowcd' by rco¡rollng

tlrroqgh tÌ¡s Na ad. H folmc urûng 5 pæ ocnt Nr¿c0, âail æ lÐl'

ulttEâtcly thc rcli,n re¡ ootÑlætcil to thr Na fo¡rr ¡ndt ç¿shcô trlth

l,stcr. lhl¡ rc¡lln ?aÇ u¡odl mrfrü,y to rwc hcÈvy noÈ41¡ f;roq rrrf'crr¡

olmloal¡ rrd rcBlaoo tha çlùh ¡odiur oÚ¡ lqIilr'o8!¡ù I'oa¡¡

Dsrc¡trsporoo¡¡tocoss'Ii'¡ù¡cür3É-lrOOmd¡re¡

oonr¡ætcû to thc cþLorlðc ûoüE by trtrtlng thc rç¡l'n ÜÂth ! vo1l' 2N

lûI for t5 d.¡t¡te¡ a¡d ccnHft8Êr'tg ct l.6O r g' Thc ue¡l¡l'ng rtth

rN HCl va¡ coÉLrucdl ry to f,l.ftcon tLmt. rht HCl troatncnt ral

oonal,ilæodl eory¡Ic¡c çùrc¡r an allquot of tho mryænatarrt gÀ!'c e valuc

of loa¡ thân oroæ rhrn read ln e açrætrçhøÈøtæ dt 25O yl¡' îha

rosLn tao thcn rva¡trcd' rtth ðt¡tLllett çatcr to ranovo thc crocc¡
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otùorl.d,a. tho tar!¡tng raå ooutlnrcdl untf,l en alXquoÊ of üho rarhinga

nO longcr grva r prcolpttaÈc çtth rflvcr r¡ltratc. Thl'¡ reoln tat

u¡cd. Ln the cc¡laretion of thc aÀer¡ü¡c fuolcoûtdea fræ vãrísut roaotlon

Dl,xttnGs.

Uôthodt¡.

Ênæsratlgn of fÛ.tlirl,ar. t ulrùurc corctatlrrg of 2 g. rct vol"gltt

ycart, lO g, Eeìroül¡rl SIttð bced,r l{or 12¡ 9 ÐX' î por ocr¡ù lfe0l a¡d

I nl. O¡ltú ED[å, (pË 6.8) ça¡ ohs&cn at 6100O oyoba Pæ u,Xttrtc for îO

tcoo¡¡at at 2o0 ln tba lr!'gh-rpcd' nccluntcal <11¡!'r¡tcgrator ðcpcrlbcel Þy

t{o¡or} (lgZù. S¡oh trcatnccÉ rüultoil tn thc tll*nptfon of ?0 - lro

pæ ccnt of, tlc ocI1¡.

Thc rqn¡ttl4g rtrifùÌü.c Íât ocntrtftrgcð f,or lo d"rutcs at

I'OOO r g to rGÍwc gtaac aÍl caXl ôcbrl.r. thc filrst arpcrnatant¡ i.oo

thc 6Ë11-frsc rholo c:ctraotr râr ærrùrlñrgail Ln a rcfrLgcratrd, ulglo

hoeð for â0 ntr¡¡tcl at 2OTOOO r I àrd thc scoonal rnpæuatant ill¡o¡rdlctl.

lhc rc¡tôuc (rcf,s¡rcdl to t¡oroa$bcr ar dthor StaEt granrXaa or Sroast

¡ranttelor) ry"r re¡tred (to tlrc orLg!ru,l vol'ruc) rrlth a I pæ oc¡¡t NaÊl

ar4randlrg ¡olutlon cod¿tnlng O.Oi5U so¿U,un phoqrhatc (pH 6.8) anil

O,O91M EuTf (plr 6.8), .ûf!æ oosûr{fì¡gtng rt ær0OO t I for ê0 nl'rnrtcc,

tha grsnrloa wGrc ffnaily aur4lcnleil to enG-thld tht orlglrial rlplc

crÈraoù volr¡uc ln thc rbor¡ç nra¡rcntltrrg solution

All qroretloru w.ttc oarr{.Oð sut at 2oç attncr ln a æltt-roø

or Ln rcfHgoratd ocr¡trl,ftrgo.
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Rsnttæ tùuilJf of tlr¡ ¡ûtoelrondlrt¡t útlvtty rcqulrcâ. thc

llatly grqreratlon of, lÞ;¡h natqlel ft@ yta¡ù clc¡orlbcô fn thc prcvlour

¡sott olr. It wa¡ rcall.ged v€rJr carly tn thc Pro$cct that tbG b¿ d

@+ d prqreratlg¡s obtaLrd vertc{ fron dey to cla¡¡. Ar a oontGqucnôât

tho gcnard preottoo ìrèogtctl var to rcfcr eIl cT¡sxnGtrtal rcsrrl-tc to

a dtal.ly ctetÉard.

ga¡ppstf-Lo ngthod¡. MO¡t of thc a¡çrælnsr¡t¡ ræc oonft¡cüd ln

wüburg ver¡cü.¡ of, 4prodloatoly t5 ntr. volr¡no rlth th¡ follorlng assqil

¡g.rtgrc¡ æ d,cæmfo¡ roðLr¡n n¡ooltrrtGr 5O nlorwol,c¡ gl-yoylglyo.tno

(pH 6.8)¡ 2 mloroæo1ca åf.P, 25 nlcrmolcr gtuærc, âO ntorøcl.co ¡oôtt¡n

f,Iuorltl,c, lO mlq'q#ter nagnrrfim ohloridla, 0.5 u¡rLta sf ttc¡oklnltc

arû gf¡E¡lcr oqulvatçut to 5 - I n8. of protclnr Xn a total ælua¿ of

?.2g d. Tbr ançcnd,on of greruLc; oor¡talrrctl 15 ntoronolor Laongonlo

phoaphate sd I d,ssonolc EEfå,, Àtt crycrlncnt¡ wæc cor¡lt¡ctod' at 22oA.

ÀtI th6 aoryrordt of, thr r¡Éey etrturc lcrc adtctd to tha m¡Ln

ot¡aúcr cf thc fitark antl prc-æolcð ln loc bcforc aÀdlttlon oú thÊ

f¡r¡pká.n¡¡o r¡rd, grarulcr. fhc oadre wall¡ of thc oqrerlnorrtel ru¡¡s1c

oor¡talnctl Ð Dæ oc¡É NeCtI a¡d, flåten påpGFr Af,tæ th'c addltlon of thc

granrl,ca¡ thc voaeèIt r6trc attaoÌtd' ùO thC ,atlFúËtctrs ra qtrlokly ar

poacûb1c anif eqr¡tl.lbretedl for l0 nlr¡rtaa at ZfO. At thc cnð of thf¡

pgltôd, thc rcroÊton ça¡ ùcut.a¡tcaf ln tha oorûrol voeaalar by thc

d,rLltfon of O"l pl. l0l{ E2$O4r to provlôË !æo'tleÊ sorûrol veluca for

frnrgard.o phogph¡to e¡l¡t otlær êctcaniratf.onr. lte¡¡ouoûrto nce¡uræerrt¡

ronc thçn trd.tlrtocl TIth thc cryræI¡¡elttrl Yçe¡alr a¡d tænlneted a¡

abovc afts thc ùcrircit PcrloiL
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I!{.d¡tororpctlc æls crtrl3t. I nl. rllquota d¡ tht wrrnhrrg

vct6rl CrrÈc¡¡t¡ ræc ddlg[ to I nt' lO pæ ocmË trlolùororCctl'c rolð

¡nt th. ¡alxtt¡,ro ittlutcil to lo M,1. tl.th 8!¡a¡-dltrtlllcal rrtær Thr

protoln proclpltetc Ílt rËGovca .d.ttlæ by ocntrÍf\rg¡tlon or by

fiL!.trrtlon thror¡gh Wbrtnrr¡ No. 42 ftltæ PGPca'

Prortotq crttaetlon Eho protcl'n preolpltrtc ilc¡o¡{beô ln ths

Brcnlo¡l per¡grgh tts oollGqtctt by ecntrá.ñrgatlon ad' ararycð oolæ-

!.n¡tr1orlly by e r¡o¿Lf,tootl.on of tho blr¡rst rta¡tlon (ncnlnron arA

Hogdlcn, r9&P).

Lpr¡¡nlo Phogþtçtc cEtqqeglon' thc ncùhdl of El¡lcc e¡d

Subb'g.g¡ UgZfl rn¡ r¡¡cdt f,or f.mganlo plroç¡hetc cctlüÊt1on of I mI'

alLquøta of thc trtclùæorcstto aaldt cxtraot, êc¡er'Lbd prcvlouúÍ'

licp¡o pho¡¡hato,¡¡¡eY. Hcmo¡o estcr¡ wo o¡tlnatcdt r¡lætro'

photGrtrteally uÉlng thc glyoolytLo æøynca dlceæ1bêil t¡ldú. MAEERI¡I'g'

Fractton À corûalnad, tho n¡oa¡tüv GtuJrûtÖ f,odl. oonrcætlrrg hl8orc

norqrhoæhatca ts flr¡ato¡6rl-$ iltrpt¡oæheto !'n tho PrGtGÙt"G of årP'

Fraotlon B OOr¡talrpdl thl oru¡ø}ê¡ fæ oowort!'ng trl'o¡c Plre¡¡¡h¡toa or

bcxo¡cttlpho4hrtcetoo-¿|.yoæçtroçhetcetthoaq'cn¡cofÛrilcil

DFNHT

Dtpboæhetc Grìar! ilBa aler¡/cil by u'[qg Fr¡ctlo:¡ E tnit

foücmlqg thc ohc4gc la çtloal il'cn¡lty ¡t !4O F' B¡ùi'nrtlon of

nonophorBhrtoc¡tcrrrcqulrc.rthlrrrcofwhfreotlouÚ4thc
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eÄilXtton of, åfP þ thc rcastlo'n d.rÈr¡trc.

A ohango ln Qtl.aal ôcnrl.ty of o.l+lt+ llt )to P 1" cqulvelcnt

to 0.8 uúco¡rolcr DFNH oddl!.itdlr æ O.1 raf,oræle¡ hc¡oae taorxÞ or

illphor¡rhatc oor¡vcrtoil ùo a-gl.¡nerqrhoryhatc'

A¡r¡rrodnatclY

? E. prcparodl. Gcl.ltc çe¡ plaoct !'n e motrtatr' 2 - 5 nl' of, rcaotlon

n!.xturc flø thc rarbr¡rE Yqa¡cl¡ Ûorâ eúüfGel aftæ bctas meåc t![ çtth

rarycot to H2s0¡p a¡rl f.fÛfl[¿tcly u.lrodl tvlth thc caxLtc. Tlrc ntrù¡rc

rar transfæradl qurrrtltaùlvcly to r sorhlGt thlùlc a¡nl extraetd foç

) trmrra rlth trtltYl athæ.

Eho rocr¡ltlrU cxËræt ça¡ we¡ronatctl to dr¡rnase bclÇ AOoG

ln a stroan of ¡Lr Ln a 6* x l t Ècst'tubc' IæodNjt'atcly ÞI.1æ to

ohnmaüogrqptrÍr Èhc rc¡l.i&c teg dlctolvpil Ln e k¡ro¡n rrohe of l0 pq'

cçnù ¡r-butsÐL ln afùçOf8'É' ¡Dil rn auquoù of, f .O n[. or ]"c¡r ttpll'crl

to tho tq of thc d-lloa gGl eolt¡nn'

8t11sa sil oluooatoqæhV. 1.1 g, sltLae gd' la¡ eüÀ'¿ to o'8 al'

O.05$¡ IfgSOþ nfuGd ttrorougHl.y anil ¡lcrvcit tltfough 85 æ¡h o@Pü rillrc'

rppr"o:d.natcty lo ul. ohlorofo¡m la¡ cililGdl, ¡¡rct thc alwry

pqu¡caf lrús a !O ø. ¡ O.5 cË. ol6-o¡oÈtogrryhl'o tr¡bc havdqg e f;!'ltcr

pqpcr dl!¡o et lt¡ co¡r¡tf,!,otcdl'Gnal'. Thc ætrm¡r ras allorccl to acttlc

ur¡a[Gr gfavl.ty. Thc e@¡t¿ rat ad¿atl to thc colr¡n¡r eIú ¿U'otcð to

pag lrrÈo thc ge}. Àftæ üfnatng ¡r'lth abæt I E¡'' oblorofo¡n to cnsurc

ooqrløbc &ærptlon of thç aa4rle¡ a frrrbhor 2 l¡l' oþlorofwm ça¡s addld
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to tb¡ tql of thr ooils¡¡ asd' thc tubo attashd to tlp rotrvs¡t

rc¡cryolrr thr lattæ rrs oo¡struatcö te ùhc itodgn of lbnalilaot¡

în!¡ru ad, Mara!¡d.I ( 1952). to dtslS.vu a oor¡Èl,ruo¡rly olu¡¡glrrg eolvonÈ.

?ha r¡c¡rrçotr oo¡Éaln*l 50 nl. cf I0 pæ e.æ (Y^) g'æ¡rf eloohsl,

tn eÌùorefom aÉ 5O ttl. of !O pc oc¡rt (t/t) $$ES-a/t alaoþl ln

ot¡lo¡rofo¡u enat toit l¡üo ¡ n!:dng ohøbæ æntrlntr¡g 5O nl. ol¡Iæoform.

thp reto of flÇ va¡ aôJueùcil to O.5 ûL træ nüutc by qlBlylnS

2-lr lb./rq.lD. proa¡r¡rc f!ø e nl'trogcn oyLtnd,c.

!ilrir proodtr¡rc ba¡ prcvlqr¡ty bccn d'r¡orlbctl (Laaa cm

I{orrrl, f 95A) ¡¡¡if f[¡'|},g Esiltftcal (nesr¡t, Han¡oa r¡l| Lddl, '19îll.

Cr êst¡rm$ntttoÊr Crlolrm çer al¡a$rcil uaLrrg thc nothod of

Ilrbrrroy (f g¡e) aoðtttcil Þy SIrtæ rnt ttcla¡rê (tg[r). tho ¡rroocdturo

lrrwlvca erlrtag thc netAtal¡ ûlruolvlng thr rc¡{dh¡r !.n IICI e¡ril

¡¡c¡trrll¡lng rlth KfrI. thc ¡olution L¡ bssqght to pII 12 ;tth ÄOlI

a¡d, r drql of, ¡atwatoê æontra pur¡urrtc 1¡ rdðcð. thc rol'utl'on

1r Lmciltrtoly tttrrtd rlth lO-fo EEÀ untXl tlp eqlour natobp¡ th¿t

of ¡ oentrol prq¡ar*t !üanlùercrely titth glalßÉdll¡tluca rat'r'

gcplrrtlen rnü r.eüil of tûcntDË nrolGotlùc-¡. Àllgøtr oor$el.rd"ag

f¡'6 I,5 to ?.0 nlæmo[æ edtcrúm Ðúl.ottrlcr çc¡rc dÅrif to llow¿r -l
(r* B6. sotrt ûÍo6¡-!fuùcdl, ol- f,oû't¡, æo-åOO nc¡h) coLrmn åO m. leqg

.!at 0.7 m. l,a dllmctc. 1Ìr¡ ¡olrEt!.oæ rcrc ¡t thc phcrplphthalctrn

rndl-¡lorlnt praor to attÄå,tlør.

ElutLon of ths nrolcqÙfilcr¡-
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êE - FO nl. O.OIN ltl rrr .difcil to thc ooX.um Ëfl 10 rnlo pættomr

thscofter unttl thr opttoal dtcruÉ'ty rd.tttg tr¡ 0.O2 c Iwæ (pc

rXr). Àll fl.ânltl,sa¡ çæc poolcdt anl eraaycdt ¡¡ dlrro¡{bcil bclow.

åPB - 5O nl. O.OIT{ ¡lfit oo¡û+laúqg O.OF[ NeOl re¡ räd,.al foll,rott Þy

lO 11. pælilonr, ea rboYo.

tEL - 50 Ë1, 0.01S Hit ooûtatntng O.4 ¡fcøl follç.at by lO æ1.

¡roúil.onr. ¡¡ abottr

Âr¡ry of, ttt¡ olu¡tcl-

thr ¡tuetc flo ttrr ool.l¡nn ç¡r oollcotci[ ln lO r¡I. fraotton¡.

1.0 nl. rltqrroÊt fro ¡eoh ¡rqtl¡ rræc lnttoù¡câal l¡tùo ærcùtcr ard

O.l nl. 5¡{ IÛt e¡ral t.9 Dl. çatcr ræü aÀûdr Sr@ thc rcrå.148 oÞ¡au

rrdl 1n th¡ ¡protro¡¡hoûoctc et 860 7lr, th. optloal itonrtty ud'tr ¡tæ

r¡I¡ trrc ådæfuoal. llha qrttcel dtc¡¡cü"ty ur¡ltg ilFl oou¡Et¡il to

n1æoo!,or by ütvAür¡S by f[.?r l.oe ¡ th¡ oocftloltÉ fæ r¡lcnûns

oqrflrdt 1n O.l!{ eßld1.

0te¡¡¡t?.Vollno- +hînsçr. Bhc¡o rr¡r ctudtrcin ryætr'qthctoactrlo"ll¡r

¡t roon tqrærülrc ( æoO) by fbltæ!.ng th. sptloal, dtrruf.ty of,

ærpæ;forn et 5Ð f, - dlo¡e¡{bqù by clcled (tg'a). tuffl'ot.Êrt

yregù gf¡mlo nrr¡larrlon w¡¡ rdd,cdl, to ott¡cttüt to 6lvr æ tatttùl

qltloel ilrmd.ty of rpprørln¡trly O.jOO'

PbO.Ðpbqt,rfe oOtiv{ty. Phorphrtaec rotlvtty rar dl,otu'nlm| by

thr llbcratLon of !.mganta phoqthrto fbø thc ¡¡þstratc l,a l0 nlnrtc¡

¡t 2?%*
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Cfnpùcr I

Idrotustlon.

-

îhl prcaonoc ln ¡roast ocllr of nib-erlluler part!.oloe hertns

ltatntlg Þrs¡¡ætlc¡ r!,ntrlar to thogc oú rnâDat lotto€Ìroad.rla l¡aa bocn

rqloctodl þmaa, Bæûlc, Wt¡¡t*¡ohotdl, I{ar*nenn, Bantnon rrd Holaent

195tt Ha¡tuarra a¡dl, Llu¡ f 95S)' hrathËr crttðcrec thet yraat eaLlr

ooÊùalrr orgrrd,roit rcqú,ratory parttole¡ bq¡ bcon provldleå by ltuðtca

rþl.ctr hryo rhcrn thrt p¡rt!,qrlato Êastts¡¡ obtÊtnËt by tho dlLaruptlon

sf ecltr aontrLn nüNr of thc sn¡ync! ¡¡aôo!.atcdl, Tnth tmlnrl od.dl¡tlon

(SfonLorUy an¡l Hlr¡on. 19521 Nor¡rlr tg5l (¡)¡ L,Lnsrns ¡ndt SttlJt

1959t t{eeael¡ Kcooh rnil Mæton, 1956r.

In oarcfl¡lly prcparcü rnfüú nttoohonil¡{a¡ rcrplratLon 1r

rooæI¡rnlc¡l by o¡tc¿.lfloatlon 93 1ps¡'genlo pborphntc. Slrl.ler flrdl"ngr

h¡lrc bccn rqlortcil for pl.¡¡È tf.¡*ro¡ (Ao6nar a¡!il MltlotË ¡ 1952) ' fhc

krslcüSc of rclpLrateæ5r aË c4ælally phorphorylattvc Prooc¡sc¡ ln

n!.oloorgarús¡ hs¡ lrggcû bcù¡lid. Qt. of thc roa¡onr for thl¡ oot¡Idl

bc thc gncctæ rodctâEc ef ¡nl.oroægantmr to ¡ncohan!"os,l dll.rLutcgretlon

Urtng a r¡plê trlgþEPoð¡t noshe¡¡leel tlXefuûtgraton (Noraal,

19911 çtrlotr dllelr$cg¡atc¡ uf!,aroorgarúør far moro raptdlly tha¡ oldG

ty¡rc aaohlnac, Noaad (lSg[t t99t*¡ f 956) har l¡olatêdr fr6 oellrf?oo

ycast crtrætr, a parttculrtc ùaotton rtrl,eh 1¡ aa¡¡¡blc of o¡d'ill¡fng

c var!.aùy of æ¡b¡trêtËt. Âttq¡tl ¡r¡rc thcrcforc nad,o to otu{y

ñ¡:thæ tho rcrplrattor¡ e¡nl pÌ¡o¡pluytrtlon of ycatt oyts¡¡laæto
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prrttolc¡ anð to tbtsulæ çhathæ tlrrsc rrc ùhc o$dvùlüt of r¡l.u$

nltoohenilrL¡.

R¡¡¡Lt¡.

[br gralrr.lc¡ obt¡lnrit by ilt"f,f,æcnÈtd o¡Mruertfoa frq

Ícaet aoltt etluuptrd rr cter*lbot 1¡ ghrpttr 2n ærplc nherytlæy,|lrtlon

rl,th th. orltrtfon of ærootn¡tc (tùto f ). Plrosphorylatlon rer cttbor

grcrtly üolua¿¡t¿t ç ùoll.ìôdl by th¡ oLcd.on of å![f, hoaroktaercr on

¡¡rgrûrftÐ chlor{dlc, slthongb od,ðatlon tr¡ ur¡effæt¡d or erllÞn !.mcalcð.

ftræcforc¡ ycrst ¡rrnt1o.lcr ern od.alt¡o lrÞatretcr ulüæ oodf'tl'oür

rhcn plrorpÌturyLetlon dlor¡ not æollr., |c. ¡ Èhâl¡ rcqrlrettrcn t¡ not

ebttsrtæl|y eqplcrt ùo ¡rhorylnrylrtüon u ln thc o¡se of, çoll.+¡næ$cat

¡É-Brf nltoolPndlrd¡'

Elrc çc¡hctt granrLce Ghfbtt þ EG¡¡t¡¡rablo ooúiletl.on or

phoælrolry}¡tlon !.n thc abscruc of ritåG¡l n¡brtratc. fÌ¡t proacn{lt or

tÞ¡cruc of roittr.a fl,uontita hd, ftltlc cff,cot sn thr roaatlonr Þut

roð,.træ fluor.lôc ça¡ ¡outf.rnly tælnÄødf dnoc carly e4rrrtncnt¡ heå'

l¡rl,loetoô thc prcecmc sf an lfrPalec

Ûræ r Ycy lrrga rr$æ sf cryc¡"lucrÚr, thl F/0 r¡ttol

ùa¡gTrdt for thc od,ôat!.on of arooloatc hava vortcê fi'@ O.&. to 1.1

îrlth tht ueJæfty of, qrcrtncatr falll,ng bcäracn 0.6 a¡Ê 0.9. In

oooa¡lonal qrætn6ntÈl tbrr r¡¡ fellr¡rc to Ô*ær Bhoephonylatton

æ ürctr sd.iletlon fbo nrgatlw opcr.lmcr¡ta qcrc trapod natrùy to

l4rropar rltatsücgratlon or Ptt êodl€I Prooech¡ro3. thc varl¡Þlcc
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Ergh ïrr*r¡rg æsæl GoÉd,¡d' 5O dermltË nàod"ü.ûGr 30 Écrælcc
g1¡pl[,-dl¡/d,ær tñ Ç7, 2 dcrælç* #fP, æ d¡sæla¡ seðLc fluorlËst

ã d.aræ[cr g$rcûcc, tO dcræl,co rcgMÐ cùfcfdÊ truad ne¡oU.mo"

I al. gnanlcr d ü$G to r fi¡ûl ¡ols ef ?¡45 rl;
lqp¡gst æèc. fiæ 50 i.n¡ùcü.
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coürol[l¡¡g tbc ylcltt of gtenrlc¡ s¡ú Brrt1errlerì'y tho P/Q raËto

¡tra oa}J¡ putiq"ffy unil,o¡tooô but tæluß[e dllaf'nÈcgratlon tlno¡ pln

rì¡¡tng eCmtrdfìrgatlon arü araay, u$.nülnarce of Ùr optlun I'ov¡I

of åDP ri[¡1ltng !¡lrür cnd tht sgc of tho yrrart. lhccc faotors ¡¡to

oon¡Ldlcnoð la l¡tqr æ¡lø{nortc.

YeriÈtio¡¡ ln prcparetlon of, Gran¡lcr.

îha off,cat ef vartatl.orrs Ln pE upen od,dlet!.on ¡rü phoqPhor¡ll-

atlon ir ¡l¡q|r¡r Ln Trbl,c 2. ùr¡rgcn upt¡kc tr¡once¡cdt aarkailly a¡ thc

pE rae tmrca¡¡ù fuæ 6.5 to ?.5 rtrllc ptprphorylfatlon Ëbûtrcat a r¡ühcr

broed n¡rúnpn þctrcon 6.6 rnal 7.5. On thc ba¡É¡ çt P/O taluc¡, thc

pË rrngc of 6.6 ts 6.9 tüü!Ëal to bc th¡ ¡¡olt aatl¡f¡otcy a¡lf ha¡

bccn ur¡il Ln tbc¡c ¡tuôlc¡r

lbc prqrÛatlon of, e partÍgl*lrtc ryÉtG flth ¡ hi8h êcgrcc

of æga¡rtratlon by replt a¡ral dra¡tla êld,¡ttogratlon tr cully af,f,cotcit

by o ru¡bæ o6' varieblc¡r Fon cmæùc, ühc ù¡r¡tl'on of tlp dllef.ntcg-

retlon pæloiL ha¡ e narkcü. úfaot on ùba æt!.t[tlcl of tbâ grenrlce

crbaoqumùIy obtalna¿ (fOfo t)¡ tha ¡coonû ælu¡n¡¡ of rttfch rhor¡

tþç ylclrt of protctn prcacut tn thc rrtplc ooll-flco oxtrrst' It

rrtll bc notcû thåt wlth f.ræroartng ô!.rlntcgretlon pcrlodt¡r thcro t¡

e¡r ¡lno¡t ltrpar rclatLonrl¡t¡r bct¡rccn tht ill¡lntogratlon pq!'ott erul

tho protcún oor¡tcnt of the çbolc crtraot rrhl'oh fall¡ otf, r¡ther

rrË)ld[ly. rn thc flrct frlftcon ccoonËh tlkû'uüogratloa' thc grarnùar

protcta (tfrfre eolrrrn) tn thc a¡<þrast ræal'nt constent aè r¡lproudn¡taly

on¡-ft"fth @f tb total prOtcd.n Inngc ahakhg pcnlottl oorr¡tdlcnably
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r.ù¡ocal thL¡ rrtio" thr lråegrcrtrtfon Plæed. uPon thc¡a ¡sruttr

!,r thrt tbc pæoor¡tegc d callr dttatrtogratcil rp to 20 ¡coo¡{¡

raatn¡ oolrctdrt bt¡t aftcr th!,¡ B3.toå tht quaßttty of oallr bc{rtg

dl5.rlntcgrr$cit alær6Ê¡tGt. h¡rthemorc, lt qpPGar]a that uf,tcr t5

rcoondtl dlf,etntcgratdon, qprooùab1c amc¡r¡rrùa of grenrlc¡ booonc ô1¡-

frrptoð æ f,ragnontoil r¡let tþrlc rqrG no longêr roill¡ncr¡üebl¡ rt
ÐrOOO r gc

fhË fl"fth ooltm¡r rlrø¡ tho od'ðattvc aoÈlvlty d rpprrorr

tnatcly .quat uqwÈù¡ of gran"r.lo¡ ùtalrr¡ü 6FÈæ dllffcncnt rbretry

pcülod¡. llr¡.t t¡ ¡onr varl.atlon ln od,üatlvc aotÍvltyn hÉ thc

noat r¡qtrblo oûfcat l¡ ¡, æn¡tcnt flcorce¡c ln thå P/0 r¡tlo ¡¡ tbc

Bcrlod, of ehakirrg f¡ lnæca¡ccl. Sl¡c Loar d pltor¡¡horyLaÈlvc ent1vlÈy

(ootr¡nr¡ fur) ury bc duc to fu¡.btrer dtfuelryttou of tbo granrler ¡fuso

Iþo¡¡,1 (tgfut r) na¡ fsurd that rtth longcr ahaHng pcrloôar ¡øvcnr.l

Çnßyþre t rnLuittng ñurrrrc, aoordtarc enit ¡Ioolro1 åch¡drogcnuc, tcnô

to novo fn6 thc parttoplAto to tbc arBrs¡¡atant fiaotl.onl.

Tlrr oæpor!.tlsn of thc uctl:ltu Ln çhtsh thc yeart orl]r rro

dtlpn¡¡¡tcf, ¡¡ú !,n rhteh th¡ rcm¡tturt graræ.16t rro r¡¡t¡rð a¡d' o.t¡ponilcd.

hr¡ oou¡letæebtc ln|lucnoc upon tha prs¡¡æ$f"c¡ of the granuloa.

Gra¡¡rlcs prcpencti by tltrtatcgratlon fB d!.Sl¡tly elk¡ltnr ploqhrte

nctlru (¡¡o¡a¿ .rü !L. , 1996, rrc ablr to sdcll¡c r. ruqbsn of anb¡trate¡

tn allÅltlon to l¡ooinatc, t¡r¡t ln vl.cw otr thâ knwa cffcst¡ of phorphetc

on uLtoclronalrl,Nt lrrtcgÉty (ittrntæ rnrl For{,, 1959), thta procc<hrrc

¡csocdl un¡ultùIt ftr thc pncccnt rtuity. Prrcfùnfru¡1f ¡tudlcc urtng

Orgñ K¡ ylclðoil grarulce rlth eon¡talorablc anilogmour ættvlty anit
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¡1th lgñæ f/0 volucr thrn d¡¡Itar prqrerationr obtatf¡tê rlth FIt01.

Ð[À eË.d!.¡ groaùly ln thc ¡tabitfurtton of the grenrlct, tr he¡ ba¡n

reortGal for anú.ncl, nltocþordrtrl (Slrtæ a¡¡| QIcI¡¡d¡ 1952). In

tho4 cqrrrtmnts: lfi N¡ffI oor¡tefalng Or0lt EüIå' lrll bc¡n qrloycit

routtnaly e¡ tlrc u¡dltu for tttrlntcgrat{on EIIC tffcot of, torÉ.olty

c'f ùb. Ncgt ìrüad, ln tttrtsta8f&t{on anit ra¡trlng moôl,a lr ¡hornr Ln

Tabl¡ 4¿ It rlu bc notcil that thcrc t¡ ¡ lhar¡r FGats fn thc phor-

¡¡Ì¡or¡rlatlvc act[vtty rvlùh O,71fi I{ú1, ¡r¡l a rlight dlqrroralon Ln tha

r¡tc af, oddlatton rtth 1ø Necl.

S¡orosc 1¡¡¡ ¡l¡o Lnnoetlgatcit ar e poeø!.hl¡ ncilLtu tn rbtoh

to ooaiù¡ot tbc dt¡tntcgratlon, laahlng enil arnry proecdhu.rrt rlnoc

ÍrorofË tglutlotr. æc u¡oll rlnoat riælurlvsly la od.ilatlvc phoephæ¡rl-

atlen rtudLr¡ Ìlth rntnâl nl'üoohod¡{a' A ¡ert"c¡ of roXtrtloaf Yrcrc

urcit varylng 1¡196 OÇl gjM ùe O.5ll. thc rç¡ult¡ (f rtlc 5) ùil thÊt

La l¡rlrcrrtqg rl¡oltotG Oorncntr*ttonr optÛnun aOùtvtty tar r.c¡ßháal ft

0.t5!ú.

A ê@rldlon üBt el¡o ¡nadc bcÑær¡ rÉ NaoI ÊÉ o.'?'u

e¡o¡qo¡o to dctoral.no thc codll.uø rûloh úot¡tal ¡rættlo thc b¡rÈ P/O valrrca.

Sræ tha rca¡It¡ rtran ln EùXa 6r f,t o¡n bc ¡¡¡n th¡t thc granrlcr

prq,¡¡..at ün anero¡o þ3d. ¡}fet1fly bcttor ætlvlty wtth rcgeÑ to boûh

rarplaatlon e¡rd ploaBhorylaÈLør, altttougþ ttp.c var vlrtuelly no

itlffæsrco bcùncon thc tro ¡qoûte 9n r P/O br¡lr'

l{o¡t of thr rlçcrrilruñt rcportcû fn tMr rwk rær oqnil¡¡ct¡À

ütth yrert granrlca Prqrarod at clcag.lbcil ln Ctrrptor 2. t¡¡lc¡c
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lpor¡lflorrry rtetcdl oùhuvtrc. th¡t ts, thc gËettd,Gt rcrc all¡trtogratcdl

ln ¡ l# N¡Ol ¡olut!,on oontaLntrrg O¡Olu tUIÀr tsl¡oil enû ftnalty

er¡renilcil tn r 1S ilút roLutlo¡¡ Go¡¡Èddng O.OO|U EÐtÎA tnat O.Oí5M

phospbrt¡ (gI 6.?). Ths ça¡hlng proooihrc ra¡ Doüttlry to rogv!

ooËælaatlng rctnblc ¡¡roü¡ln¡. Eablc 7 ¡bør tho offcøt of rqrcatoü

rrarÈrlngt anaf lt r!.It bc rntcð thft f,tn"ùl¡cn rarl¡Lng rltü rnù af,fcot tht

¡rcu¡fiù of, pboryhetrlletlon trttrEg placc. llorcvæ¡ a d¡orçe¡o f.n tho

rstc of od,dt¡tl.on ra¡ ù¡æcô rc¡rltl,qg !,4 rn fuÐPor".(l P/0 ratlor

Àfthough ttrLa cqtrslnogù ¡h*oil thrt ln*or¡eil r¡tloa ocn¡I4

bc ñtaln¿il by ùrBhæ tartrLng of th. partlcLor lt rel noû preotlod

to dg thtr ror¡tlndy eÉ a¡,l t¡tr¡rc qrelæ#å üært orrrlrtl øttt tutng

gr¡¡r¡1æ l¡r¡!¡arcd by tho Éan¿sral proooùrrcr

Steblt!,tv oû th. -vra¡t srgr1s¡.

Ittærptlon of nltoohonalrhl ¡tn¡otur¡ Èy ftcælag e¡lt tharlng

hr¡ bcrr¡ fon¡nit ts ragult [s a loor of thc pboqhort'latl4g aoilvltyt

rrthotdtt tho or¡qlncr lm¡otvril Ln aroofu'oa trenqræt n¡¡r *rrw!'Yc etoh

trcatnøù. llsrcrvæ, it hr¡ Þccn ffi¡u| thrt yca¡t granrlca srn bo

Itorcrl for ¡ovæal <tayr ¡¡ -1!oC. fùtc I drcn¡ thlt tltrG tl! Ð

oharrgc ln pho¡ptroryXetlvc eotlvdty tn ths fl.r¡t f,olr dte¡ro of ltoragc

rd onty e 20 ¡rer oøt ¡rrluotl.oa Ln ¡ottvltf rftcr akvc¡r dlagrc ltorego.

Íhc gnoaùort olrcr¡go ù¡æcð wa¡ tlrc )J Bcr ocr* Lo¡¡ tn tlp r¡tc of

¡¡scl.n¡to o¡ditatf,on ln ttp flrlt f,ora' ðayr' Åftæ tÌ¡t¡ td.tLal lolen

thero üåt ¡þ altæatlon for thc røatr¡dtar of ùhc ¡torag¡ ¡rælodi Thrr

ytrrt grrnr[or hr| Ioct 75 pæ e6¡tt oû thtt¡' plroælorylatlqg ao:ülvtty

afÈæ 2$ itqyr,
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OcntrLñ¡ee.l BcÌ¡ari.ør.

Xn thc forcgelry cææ!¡cÉc¡ tbo partieùotc ñaptlon¡

¡ro dbtalnd f,Fffi thc ot¡ttÉfugù tËqvel brûrron f ,O0O r g rnd, e

uctr hlitrr v¡lr¡o ranel!¡g tl"om t erO0O to 2irO6O r g. Frobrbly thr

traotlonr u¡cdl oor¡t*lnGil scrltæatablo a¡tæi.al of grcetly vrûTläg

d.¡¡ ¡¡¡1, aatlv1ty. 1o ilctad,n ïhûth.r thc oeLclaülvc ad phorphml0-

etlvc ¡ottvltlcr ræc eæm¡.rtcat tn my rcgulrr fertrlon wtth ec*rfft¡erl

bchavtotæn fÞeotf.onetíon ctuall.oo Íæc rttoptdr Sa¿tu.rrüablc natcrd,el

r¡¡ oollcotctl by øntr{.firgtng rnþeæafvcly at !.00O, lOrOO0 erü atrOæ

¡ g. Eroh oo¡¡trlflrgatlon ru oertcdl out ln a rdTf,gæEl4l cngl¡

hoaå for 15 nfun¡tæ. åfËe wrrtring, ceåh f,lrotl,on ç¡¡ to¡td on

aroolaatc aloqg últh enotltc aliquot ôt¿lnüif by ccnÈr{ftelag iffrcotly

at zJ¡Ðo n g (rOfo 9).

he¡rÈlon Â, rqlrcaæ¡tfqg nat¡¡tel thrûrrt dwn s¡or thc rnti.ra

rengr fræ I,O0o to 2rrO0O r g grË çcacntlally thc sæc rcq¡ltr e¡

thc lrm :e g netcrtal (Fraot!.orr B). Sbo natælel rcûlacnt¡dl bct¡r¡cn

SrOOO r¡d, IOTOOO x e (naatlon 0) gavr rttglrtly læu o¡ldlatlvc aotfvlty

**t e eltgbtfy lcu r/0 value. tfhc Ia¡ù fÏ¡otfos (u), prcaarÞly

nqlroærü,ng thÈ ¡orllcrt parttolor, elrorrcil ¡rreotl.e¡rlly no eetftrtty at

¡11. tht lâÊk of sttvlty 1n thl¡ freotl.on ça¡ &rç to tht i'nÈt1tty

to oonsqr¡tratc¡ ln thla cx¡rar{naat, adf,telcnt natorl,eL to cnablo

¡.cltrbLc naern¡rao¡$¡ üo bc mailc. It ha¡ bcqr rlror¡r (Uttrr, f¡rqtt

r¡¡!, No¡trl, ln prcel) ttrrt pral"tåcei a ¡¡fftotcrrttry rrfgh Drotctn dorrtæt

oan br útùtn ¿ !,n thl.¡ Èrøtfon, oouçrrablc e/o ratter ¡rc Ó¡cryod,

atthough tha aatttlty of thc groula¡ Í,r oor¡aLdlcrùfy rcdhrêûdl" fru
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th¡ rooe¡¡it ooltun (trufc 9), $lrhtêh thc yiclð of grenil'c¡ lr gi,vcn,

tt ocn Þc ¡cçn thrt ùeut 7ú * tlìc üotel scôlm¡rteblo Protcln l¡
obteiaatt f.n fr¡otloÍ Br Soú @ tn frastl,on Or a.nd, oond.ðæably

lor¡ La fractlon I).

The ox¡rcrturnt drorn ln 8rbl.c 9 en¡l acrvcre.l €ûhtr attqtoil
Îrættonattorr atl ldlsetd, that t!¡¡ ættvo oatøtal t¡ ill¡trlþutc¡l

ovGF r oonEidtcqiblc rangr d prrti.olc Ëlgc tluil thÀt half, or moro of,

Èbc ¡cdlontabXc proûcln our bc obtalncd, aü ærprhúngfy low olrrt-

rlfrrgal fæoc¡. thc tccplretæy grtqrlær es !êrntlfl6il by m4.æo-

aoqrto obrrnv¡tlon hsr bocn rnc¡rortciX to bo f,rgro 0., to 1¡Q d*on
!.n ¡lre (m¡a¿ lû,tl. ¡ 195llt LLm¡eru eÈ gttll, (tgl¡) prc¡ræait

grrrulco from yoest by r ncthoð ¡ü,nlls to tht w urcd. Ìtæo æoçtt

that thr d[d¡rtogfatl.on pæùodt mr longcr üril thc prosGËt va¡ eerr$dl

or,¡t ln rl¡crorcf thry attr{butoil tht o,róel¡ttvr eottv!,ty ùraçoel, to

granrlcl ccttÉrtc{t to bc abo¡t O.J nlqronr Ln dtl"anatæ¡ altht}rt8h tht

grrnrX,u çcrs lcðl¡lctrtoil bctmron )r00O ü¡1 2tr000 r g enil rË frastlo¡¡-

eülon ter rqlortcd, fbs Xlrcoont rcnrlta 6qrl.d bo cxp}afuuÄ tf thc

gtlvc natorlal !,¡ rslatlvc!.y matl tn rtll btrt l¡ e¡cooc!.atGû to a

vrryfng åogrcc rlth Largæ ¡tmot¡¡rel rlcmonta of thc ocll. A

¡æoai!. poørlblc cqrlenatfon Lr tlrrù ¡¡r¡tlal rggrcgctLon of æüL

perttoloa oootu.r¡ r¡¡úæ thc eondftlons WodL Wholc ycerù eallr oun

bc vlrtually cùf-utnrtcil fron ær¡d,dtæatLon rLpç pæellcl c*Fæln.tttl

rtth yrrst *upomtonr tht€lt hevo bcen trcrtod, 1n tho una.l ray

(cæopt foa' dlt¡luùogrètton) sf!il thât ¡t tlç mt I - 2 p¡r ocat d

tha gra¡rlc protoi.n t¡ 1n Èhc fo¡p of ursro&cn or.Lll. DLreot

rranlaatlon by Bhesc oo¡rtra¡t nÅworoo¡ry al¡o lndllcatcc that çttolc
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cdl¡ rrc völry fcn ta ü¡¡1b8.

lö,æoro@y.

-

Fhortogrryhe I td' ¿ e¡bstüntt¡to thc vlør ûhtt thc eotlvo

nrtæt,al i¡ rclatlvcly mall ln ¡å.sc ht l¡ osrosl,atcd to e var¡d.ng

dcgrçc Eåth larg¡r rt¡uott¡¡el ckunùr sf tbü calh. Fhortcgr{th I

d¡or¡ r úhol. yrr¡È æIX rtrtoh oorû¡Ln¡ r mcdlLtn rt¡d YasuolÇr

Aùùoshcdl to tht e¡çtcttüI anrfaoc of, thc Yasuolc n¡ùranc rr'c æall,

rcfrlaetllo grtnrlcrr Àftcr iltrrr4ltlon of thc o¡11 nøbran¡ (r¡¿

¡rrcannebly tht vrff¡olc næbrr¡c úro), üd. l¡olatlæ of th¡ pertt.orXatr

frastlon by oontrff,trgetlon, thc gr¡ÐlGË oe¡r Þc rccn u¡rd.s ¡rhalc

oos¡tr.ebt. Frequogtly, müT¡ granrlca qpp.sr to Þo es¡oqleü.ð rd' ffrtif
on to ¡ brpkg¡,outrl ¡Blt¡rfal *rl.6ù¡ ûüt ¿r e ¡ÌraÀcdl ¡rca ln Photo-

ttrcph e ñÊ la arsrud, to bc l' ñ¡gnæü of thç væt¡ôlc ndrrnc. Ehc

ng¡bæ of ¡¡trnrfc¡ s¡rdl th¡ d.cc of thc rggrogetct ve¡'Lct eonrclðæablJr.

f6quørt1y, rlugto leoletctl granrlca sËr¡ bo øb¡cnr,cil. lhc natcrlal

rugû la ¡rhotôgrryh 2 ra¡ ùtElDÊü Þy fitxetlon ttlth otatua totrs:d"dlc

ln roetrtc hf;f.ç'. Af,tcr f[at!,op, th¡ altarlr! çac ô,ah¡Ëral'cif by

rc¡rcatcü rarùrlng trl,th laorcu{ng oonecrtratl,onc gf aßloour aloo}roI.

Mloryoroqlo æaminatLon va¡ pæfornocl, r!,tb frc¡tts phala oo¡¡trart

cgrlBuauû.

n*æ{netlen of aêctlont ln thc clccûræ nlcocaqr. 8aYl

flatlù'ü lÚmatlon on tht @?belog of tho ertÐlc¡ fuolotcil tudce

thc oorúltton¡ qrtltn¡ð La if,ctJto{l¡i. thotogrryh 5 rürær r rootian

of yre¡t gr¡rqrlor ft:t.ð ln oætl¡¡n tct¡toÉ.fl. a¡1l ugnÚtod 8O¡0@ x.
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Bar+lcleã, nlord th¡otlgh a I¡tü¡ pharc-
oo¡tr¡¡t d'eorcqtc.
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Þrmrn¡tlon ¡ho;r tha granlo¡ to Þ¿ m!.tl ad not¡ ar urs¡lccùcð

udtr plruc oontrart, rybæIcal' fhclr ellc vetrLcrr ùhc eværgc

bcrhg æprcrtnataly 0.9 ntoro¡u Xn lcrgth e¡d, Or5 afeon¡ tosQlt

$oæ ¡rartLclas qrylcÈr ùo bc *cll prcøo¡'çd sn! æcr¡ ¡bov a nrggcatlon

of, f,r¡tornrl rtnrotwc, nhærer qthea ãppGâr to bc ¡¡ollcn ùrt ðana,Bodl.,

probably dh¡o to thc ûr¡¡tf.o proocûrrcs ulc{[ tn dllrtntcgreÙlng thc

yte¡t ocll* SryIc cslüünoc le¡ ¡lro obÈ¡tn¡û to a4ryort thc Ï¡¡po-

thretr thç,t thê grarnrlar netc¡rlal 1¡ attaehpd, to e ct4rportlng anobranor

Effcot of lnhibltorr.

fþ .ûfcet of varlou¡ i.nlrlblt*¡ on bqth od.dlatlvo ad'

phoephorylativc ncchonl¡n¡ in yc¡¡t granelcl la ¡hwa ln îab1c lO.

fftth luælnetc u¡ a¡b¡tratc thc aÀAltlon o'f roêXtn asldlc to thc

rcacttsu E|¡turG dre¡tloally r"ciLroc¡ thr pho4ho'rylatlvc aotlvlty anl'

åt thç ¡¡nc tl¡a, the rato of d.itatton 1o prrttally Intrlbltcit' At

1.8 r lO-fu. n oú.datf,on la l.ühlbttËil by â8 pæ omt, rhæc¡c PhoÞ

phæyl.atton 1r rduocil by 7O Be oært. At c highæ co¡rocntretl,on

(5.6 r lo\.) tur rate of phoçhorylatfon lr elnogt aqrlctrly Xnl¡lþ-

lteil wbtle ths retc of orlcietlon l.¡ rcù¡ood, to epproadnatdy ¡ half,

thp ratc of tho æúrol.

F1th t+.4 r lo-ç. oyanl,dlc, oxl.ilatlon anil phoçturylatlon {rFG

boûh ¡tror€ly fnhfÞltcdl. Thc clrql tn P/0 oorrldt sggcrt thrt oyarrlÄc

urwr4rlcr, b¡t thc rsn¡ltp aro rpt anflf,lolcntly dctlaltc f,or a¡ott ¿

oorulu¡1on¡

0.2 nlæogræ errttn¡ro!.n Â 1¡ $¡*flot'c¡ot to cqlletrly
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lnNblt tho od.afüü!,on of ¡¡co!.r¡atc lbr ona lrour¡ åt th. G!ü of

thlr pætoð¡ rcqrfretLon bcglæ tnrt prooccôa at a ¡1çæ retc thr¡r

tha oor¡trol"

2.&-N ¡t 5.6 x tO4U oonosrùr¡tton uæaplc¡ od,detfvo

phoryhæylrËlo¡ by 79 pæ orat. Ûr¡lllcc ¡oùtrm r*lðar 3.lr-B,fP only

rcihrocr thc o,rygcü¡ t¡rtrkt ¡lt8þtly ¡hl,lo phoryhæyhtlo¡¡ 1r lnlrtbl,t¡it

80 Bæ oæt.

thc u¡c of thocr lrhtbtûæ¡ nrggcatr thr,t thc ncùs¡rtm

of ¡t¡ooínetc od,dat!,oa àþil thr ooæt¡rcr$ phoqlhtrylatlon Ln yrecË

granrlu ta, ln Fåry roqlcotl¡ et¡ctl,a¡ to ttret coorlæÍhg ln rnLnrt

nl"toobor¡ûrle. Oyenltlc l¡ knEwn to Lnhåbtt thc qftosl¡ro@c eyrtæ

by forufng eh¡!.e?c oorylorcs rrtth tbr oytooÌronc bon, rhllc anttqrctn

.A 1¡ bcl!.oçcrl to prodrroc r nsùrbollc blook rt oytoolrrwc b, Ert"åæoo

that r f,lavqrrotcû.n d¡ alao l¡¡voltuð LB ü¡octnetc oú.datlcn re¡

trrÉroat'cil by ûhc fæt thot tho grr[rlc¡ cùaln vlth Jen¡¡ &ccn 8.

Àt ¡ fl¡t¡I ooræosËrrtlon of I p¡rt pcr l@r0OO ln tbr lrr'!Ëcrsc of

a¡oaLn¡to, thc gnarnrloe stal.n Blnk rtrllo ta tlro ù¡c¡rc of ery d¡lc¡f

q¡brtratcr tbt grarrrlcr talto r4 tbo qtìG, hrt tt ¡ærln¡ blucr
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Chætcr l¡

MF@PTJ¡{G

Introdl¡¡otlon
ffi

Al ¡tatodl ¡rcvtotralÍr oÐ of thG lryontant draraotæl¡tloa

of thG od.dl¡ttva phorphorylatlon pnooêÉs ln rrú.aal r¡ltoohordrl¡ l¡

that ptp¡Bhcylatlon na¡r bc trnæorçledi f,rom tht od¿stlvc proocor.

Thc tqtn \¡nooWttngt hal tte crycrtnætal ba¡14 ln th¡ 'lrylc ob¡crv-

atlon thet ¿Icotroa tranrport aaß Proecðdl ln thc reqrl,ratoty oheLn,

rtthout thc cstcrlflo¡tlon of ptþæbâtcr tnd. rrlthout ùha rçcð f,or ar¡r

l¡ørgerd.c phorphatc. fÉubatfon orf tht ¡ûttocho¡tl'a ¡t roon toqrerattrc

for ¡Ì¡ort pcr'iodlr 1c l1rfflotcnt to ùoll¡b phocptrorylatf"on wtthout

affcot!.ng o¡tdlrtlor¡ Barly rorkæc ln thfc flalat alao rcall¡sil thet

both ar¡cDato and' ar¡on!'te uncoqplcrir - by aorçctlng rtth f'norgante

phophetc tlr thG prtoer¡r phoçhæ/fatlng rcactton. Varlm¡¡ oxi.ilati'on-

rc{hrctlon {TË8r partto¡lrrty ncrþlylcrrc btr¡c ü¡dt Þ'rlllislt orc¡y1 bluc

alao unootplcd,. It lr nsr cgrGcdl that rnroh st¡brtanoc¡ ast ¡¡ arttf,lolal

c!.cotron oarrlcp. ßhcy ttrua b¡pale thc btologloÀl clcotron tran4ort

r¡rotø anl tha rn[mÊf cltc¡ of phory]rorylatlon

Ànotþtr urnopllng agcnt tn tntrpt uü'ÈooÌ¡ondrLt¡ lø oelcirm

(S¡.atcr ü¡t flrf $d, 19r5t IJ.ndbcrg a¡¡A Ehr¡rtæ, f 954). AÌtbor¡,gh

thc prcof.¡c ñ¡nstlon of thl¡ not¡} f.on L¡ mt kr¡.ñfn, sxatæ Ê gL.

(rg¡¡) ¡avanocê ;crvæel tlraortc¡ *hæcby oslclun ooutå orcrt lt¡

¡ûrlbùtory cffæt, all o'f, trhléh cuggcat'eô that oalslr.ru aotcil Lnaf'rsctly

on tbc phoaphocylatü¡g moetr¡¡úæ.
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fh.c úÉlbXoù!.o¡ gr.d'oúaÉn, har bcpn cffcoùtvcly ueoil ar

a¡ umoqlrllqg agtnÈ ln r¡d.nol nltoolpndt¡'l,e but thc t!üibltory ncoh¡nlø

of thf¡ ooqrounil rcærl.n¡ un¡twn

Iho aot!.vtty of 4.ÞDNP el ar¡ uæotplf.ng eoryrurd 1¡ çqll

M6 .d, lü 1r frrqucutly u¡ail to ilcvùcuu!"rp *lr¡tl¡r plpæhqry4latlcn

1¡ &c to od.ðatlon vla thc clcotron trrqrort oha!.n on to a¡batrato

!æcI odd,atlor¡ hf.y clcotron traruport phorplrorylatloru ano

rff,ootcô by 2rþ-D!Pr Iahnlngæ (tg5h) ooul.dæe that Ln¡ortlgetlon

of, th¡ aotlon of 2.þIIDæ pror4d,æ ot! ¡vGlf,¡c of rhdylrqg thc pr{.nory

rtlrcg5r rcootrcry acchanfumr ¡eøoolrtodt rtth ths aotlon of thc clcotlsn

etrrl@¡.

rlra alnlt ¡rtty l.n ¡ùnroh¡rc bcrtrcc$ thyforLnc ¡¡d 2.4-DlP

h¡¡ beon nroognt6d, fqn ¡mc tlnr anil attqrtl to l4lltoatc tÌlyrodnc

ar r blol,ogtoäI unoo,pX,æ bath Ln vtw ad' tn vl,tro hsvr bc¡r¡ pertlally

¡¡esog!f,u¡.. Itøcvsr thc oonscntretlon¡ of the ho¡aona roqul'rcdt fôr

eottvlty lcæc aom dtoubt rhcthcr ttrl¡ t¡ ltg Gffcot ln tha LtYing ocll.

Y¡rlou¡ thrætcr hrYc bc.n dþ.Éad to oaplaln ttç uncuryl!.ng

ncoh¡rrLm oû thcac oqrorrd,r, ttrt al.I raqlrlrc fi¡rthcr crycrf-ncntel

proof.

PlnËhot (lg1ll, c¡n' laùc Etroirc¡ a¡il Srtæ (tfp¡)n uatng

aall-tbcc ertnastr proparçtl firon bsatæl¡l rtrr¡ronalonar tæ. aÞlc to

ob¡cryc en Lærganlo pbryhatr rrytaIo çhteh rer dlçcniløt lgton Conp

ourror¡t oxld.¿ttor¡ lhc¡a ç¡rgnnû od.dlrtivc phoaphorgLatl'onrt

hwwæ¡ nunc fnscn¡ltlvo to 2.4-DNP. fhctr cYÍc[¡¡pc ootüa[ Eêan
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Ëú.thæ thaÈ tho ncohenl¡m of od,datlvc pho4r]ur¡rLatlon Ln ploroægrrú.ur

la illf,forotrt fÞûn th¿t tn irdna.l nltochondrla¡ ü.th rcrycot to 2.þDIP,

æ tbet thc norphologg of tha nttoohondl¡l.a Lr Ln lme ray ooæcnnð

tn tlu unoopltqg ph*rpûoünon

À anrvaSr ça¡ thøroforo oonôrotcû to dlotcumlns thc sff,oEtg f"a

yoaøù grararlca sf ce@ of thc varlo¡s ooqloun4s rhLeh heå ¡hæn

uaooptiqg eoùlvlty ln ¡rÉnd. d,toohondrfa.

Bcanlt¡,

-
â¡d.nf,.

Lehntngcr (lg+g) úoÍoil that svcn brtcf trcat¡¡cr¡t et

tcuryroraturo¡ abovc OoC wa¡ e¡fftoiq¡rt to f.rrAsttvetc tho înç]'DÉt e¡ratcut

tnroXvcd, ln od.clatfvc phoqphor¡flatton ândl hâ founat th¿t nitoohonilrla

vsnr norê ¡tablc Ln thc pnsrarþc of aubatratca (ånX tho oofâctsrt

næGslrr¡r for maanrtng o:dctativo phor¡lhor¡rX.atlon). llowcrvcr, cvon

undtæ thccc æ¡rl,l.tLon¡, f.naotlvatlon of, thc phorBhorytatlrg a¡rctø

rlur.l.ng tÌ¡a oeur¡c of the oçætncrrÈ oor¡}it ba oond.elæaÈlc. fhl¡ lcd

to tÌ¡r praotlæ of uatng ¡hont rcøtlon ttna¡ a¡uil, aLso prorytcit æçæal

lureøtlgatora to oarry otrt thctr 4rcrlmcrrts at lor tcuglæattrrcr.

Í}lmc slatcr üd, Holton (tglt+) worc ablc to rlrm thet by

thc aitilltlon of tIÀ, a ænrtarrt P/O rat!.o coulel bo ¡nr.t¡rteincd, by rat-

hcert .âroo¡omË¡ for l+5 mtaltcs at 25oC, thc uec qf Eü[å, bcoanc an

aocqrtcd ¡ta¡¡la¡d, ¡rraottoc. helt-ut¡rsry opcrl.rncr¡Ès ahor thût EDIÀ

alro rtabtll¡c¡ llvæ nttoohor¡lrle. SlnLlarl.y FUIÀ ¡tabtll¡c¡ thc

{
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¡rhorpborylettrg urxrhrd,s ln yrrct granrlca.

Tho r¡n¡lts ln trblç {l rorc dbtülÐû by prqrarfqB tho

gnanrloa ln thc ¡n¡ñ¡rff ¡læor{bcdl Ln Clrryrter 2. croqt thrt helf thc

granrlcs vcrc fl'r¡rly arqontotl tn l$ Næl-O.Orl$M rodtlr,rm plroæhrtc

¡r¡il th! othcn half wæc ançutilcd in th¿ rmm,l anqronÀLrg ncôl.um,

!,a. lfl N¡CI oontetr4qB g.Ol5À{ ¡odlr¡ø D}roæh¡tr ûd, 0.0OlM EU[å.

Eaeh of thr tF ançcnd,out rar age1a iltlÉdcd lnùo tto c$tal prrÈat

oru part bcfrrg hct<l tn a¡r loc bath at OoC fæ {5 nlutc¡ andl th. othcr

helf trntbatcð et 22oC for !! nLrrrtot. Aftc thlr prcü.¡u¡Þrtion¡ tho

grarr.lcr trro efldcû to tho oo4rlctc rcÊçtlsr alrturc ard lnoubatd

qgaln. À lo¡s ú ,4 cottvlty t.¡ rlrorn by t]¡o F.rylo¡ pnctroubatodt

ln ùhc abrcasc of EDIS¡ enil onrn lol,inns rt OoC for 15 slruto¡

Flthq¡t EülA o¡r¡ad ¿ 1o¡o ln aoti"vltyr ürrctu¡ æ lnmtúvct{on

of tha grenrlcr trs¡þatså !.n tt¡c p¡rorcmo of EDIå oott"lif bc obævd..

&¡rthcr wo¡'lt on tåa ¡rrotcotlvc ætton of, EDtå, lr tlcrorlbcô

cì.¡+nt¡æcc

Effoot of d.tro"æl¡c¡æl¡.

It has b¡cn ksfü¡ for ¡ono tlnc thet 2.þD¡{P ( ena otncr

¡¡11¡.o.phcnolr) *f*Uates tlp rcrylratlon of, !.r¡t¡ot ecllr, lhflc ¡t
tt¡c ranc tinÊ thc cnór6r ñ¡¡utfon¡ of tl¡c acll ero 14)â1¡cê.

fhc netr,¡ro of thc çffcot on thc ææFr fi¡¡stton¡ bcaauc

oloe¡cr wlth thc ûfroovcrXr by Inoutc ed, Idpnenn (tgü$) | en¿ croaa¡

laggrrtr covo ård *ocn (tgt+p)r thåt ittrútro-¡rhanol funoa.plcûr

odêatlvc Bhoqphæyletlon, X.cr ¡ lt ftùfbttc¡l È*rc Emthcair of SIP
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Hr fedbwg æ¡sol coütrld, 50 daræLêt æccüodc, 9O Écccoùee gl.¡r¡{l-gùtd,Ë,

pU 6.7r I rl¡rrol€. ¡iÌF ¡D d.qælæ ¡sill,¡n fhræl.itc, 85 dcræifc* gf.uoolo, lO

dar*ilcn pgFÊsfun Gblg'!.dc. yccrt bl#.¡a¡cr I Ë1. gruüca d ratoæ to a fta¡l
ælw û LÐ tc,ir lqræaùcc ¿fO. ffrÊ p dnrÉa¡.

Fakc¡¿r¡ú d gra¡¡lco

Inùatloo
Pcrlaü
d,äû-

I5

15

15

r5

fUoqfaCc
ÞtatG

e.o

l"o

.1.â

5.5

0rySls
Qtr&o

3.9

,.9

Í.1

5"5

FL{0.

oc,
¡æf*r ¡rton

Plo

o.t?

o.s
o.6,

o,6L

o

o

l.o
l.o

o

aì

o

u



l+5

fro AIÌF rlthsr¡t tnhlbftlng rrq¡lrat!.on Hilæw, thr æehr¡ü@ of,

thc ¡tte¡latlo¡ of rcqriratioa t ¡ ¡tlll obtcrrro.

Fott* ar¡ô ncohrecf (195t) úrat r¡rqy urd. flcll¡¡ln (lgízt

f 95f) Ìrevc rtcûtncrÂ thr oonilltloa¡ FËo..rår5r for d¡ænatr¡tlrrg tlr¡

2.&FI8ÍP ¡tt-u¡Iatlo,n of rcçl.rrtlm ln lrolatrrÌl Xlvæ nltoehondrtr.

Carcfrùly prqparGê llvor dtocbord¡.tr tç Ln $lfP-a¡c roùXvtty rcrplrc

only alo*Iy tn thc abs@c of a phoqrhatc aøoqrtæ ryutær lnrt thG

roqrtr*tlon os¡t bc grretly rtLmrlatqü by tdÅln8 2.1+-Xt{P. trrdyte

rq¡r,rLt¡ ('1952t 195Ð drourü tbat tl¡c sddttloar of 2.trrtl[F to mtto-

ohordrla elrceily rrppllcdl rúth hqdcl¡re¡s a¡el gluooro hr¡ Lltttr,c ofrfcot

ffi thr rcqBlrrtion rato¡ On tha çÈhæ hâr¡¿r s'etæ a¡d, Lcrvf¡ (1g54)

¡t!ilüal thcÈ thc rotrirEtlon of n¡ælo rarao.ola.; - l¡alrtoô froa thc

thoraolo mrolo otr tÌ¡o blqfity - 1¡ uarkrèly lnorca¡cil by ?rl¡'¡¡pt

cvs tn thc prcaæc of, bo¡otsin¡¡c lnd, gf.uooac.

Eabtc I I ¡tror¡ that¡ ln yrcrøt grararLtr¡ odûetlcn of

u¡aolneto rr¡ not ¡ttnúetcdl by thc r¡lått!.æ of 2't¡'¡¡p ln¡ù tn frÊt

rar d.trgþt1y lnlrtÞttrit' Howæun tht rÅâtt!'on of thc pborphato

aoocptor ryrÊæ (fff, gtuooec srÀ lræktna¡a)r lrtfn¿¡ùcit odåatlon

I¡rl¡lbttlon ef o:6rgør r¡ltakc by 8.þDE{P re¡ alro ob¡ænoû ln thc

prcæquc of thr phoqhetc eooc¡rùor r¡rrtco. lh¡ rmunt of ?.lr-DNF

cqrloyoil tn tbç ryælncrt ùora tn ErþIr 12 ça¡ rufßloü.rnt to

tnhlbtt phorphoryl¡tlon oqrlctolyr

Sinoc tlrc trnooglllng ¡sttor sf 2.4-Ð¡lP on oatilet[vc phor-

ph@t*t!,oa tr. ctcrælbatl (toooLr enl, Llpnennt 1949t Oror¡ É tL.,
f9t+9), thfr eoryornd. lrc¡ bcooua rccognLrcrl u the o1r¡¡1oú nnaorqrltag
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rorgcEto *¡ly cfcgtron trrnqtort phoqrhoyl¡ttoru alc eff,cotcdt by

tho r¡ldtltlon of thc rd.tro-¡llrcnol¡ r¡brtrat¡ lsvol pl¡o¡pl¡srylr,tlon¡

rro r¡nrf,fcotctl. lfhc umopltng ætlvtty of thtr oo'4orund, r4ron cÉ.ù-

¡ttrr BÌroryhø$atlon ln yorrt granrlco od.cll.clng a¡colnatc !'¡ ¡l¡srn

ln trblo f5.

lbc rcvæelblltty of 2¡4-D!ÍP unootpllng 1¡ rhmr¡ tn ÎaþIc 1lr.

Ths dlate ahorrn Ìronc re¡ obtetrudt by prqrartng e batoh of yce¡t grranlca

entt auçcnlfng or-hrlf, ln a 1S NåCI ¡olutlon oontalnlng 6 r tO4M

2.1+-DNF. Thc granrla¡ vlro rægvril fron tho n!.trqhcnol by ocntr{f,uging

ln thc aotô ânit thcn rca¡q¡cnÄctl tn thc no¡t¡L NICI ¡¡ryonlfng nodllr¡¡n.

The rceultc rhow thrt ræwal of thc ycant partfqlc¡ fræ thc ursctpltng

reagcnt aqrlctcly roetorc¡ tho P/O rat,fro efthough oÉ,ðatlvc an!' phoa-

pttæfrletivo apttvltfas çcrc Imæcdl. Eh¡ lo¡rscdt asttYlt:lclt

partl.cqlarly thc od,dletlonl oltr bc cryIrtnril by thc aildlltLorr+'l veelrtng

¡rnoocdurc ard. egrcc¡ rrfth thc dlrtr glvcn ln Tablc 7 r

Hwcvüt, thc ættvlty of, thc grenrlca, boùh odd,etlvc e¡¡d.

phorphoqylrtLvo¡ ra.s roo¡çhat rc{r¡cad Þy thta treatncgs.

Oro¡r ÉgL. (tgbf) bctlqrc that r l¡leþ alcercc sf ¡tn¡ott¡reL

qeclñ.otty urrclcætloa tho estlor¡ of 2.4-DNP enil only orrüeln cha¡¡8cr

arc ¡rcruLe¡!.blo ln Lt¡ ctruotwal oorftguratl,on for tt to reÙal'n !.tr

urroo4rllrg df,ast. F'rom thêtr lttoittit dlata, thcy oonolì¡¿lðtt thEt thc

phcno1lo grotç ta l.nôleponeablc f,or Lnhlbttory aotlvlty. Setr¡reto'il

¡ndt^ un¡atr¡ratcð cyaIfo eonatLtucrÈ¡ tc¡dl to cnhenoc lr¡trtbltary aotlvtty,

whcrca¡ ths LnürodluotÍon of e oerrboryl sr tHrif nltro grqæ ylclils

ooryralnclc clrloh aro oeqr]ctcly fnaotlvc at 2 x fO+f' 1åb10 15 chtrc
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thc oûfcot of v¡rtq¡r dtro coqrotrntl,s on tha phorphorytatl,on of, ycast

grrnllcc orú,rltct ng ¡uoclnetc.

U¡fr¡g ret lLvæ æ kfulney oyolqrhores. prqtâ¡r.atlone, CrosE

g!, êL. (tg+r) auil not obeæc åRtr uFoqrtlng cff,cot¡ rrtth nons-¡d.tro-

Bhæle, æ rtth 2.4ü6-lNP. lhc ctata la îablc 15 rfrorc thot ycact

granrlao vary roncrehÃt fræ thc c¡ælø¡rhorasc prGparatlon ln that thcy

c¡rhlbl,teil sorral.d,æab1c uræo.qrltng vith bo,th !q- +nil ¿-nttrq¡ho¡¡ols,

Thc laOk of urrcqrllng by 2.S.6-ÎNP¡ g.nitrophsnol ind. e.b-dllnLtno-

rnlllnc obscnrcd fn thc ycest granrlcr ça¡ ci¡atlôr to thet ôc¡orlbGd

by Cro¡t üt el.' 
--
fhc dfcot of 8.ô-08{P on phoc¡rhetacc aotÍ.vlty fr dll¡o¡ucil

ln a latcr ¡ectl.on.

lh¡rord.nr unær¡ollnc

flqnod.rrc ha¡ bcon ghorn to uæoqrlc odctatfon from thc

aooorye4¡rlng pltocphorylatlono 1n thc ra¡¡rlrotory ohrln of llvon nlto-

ohondrta ln vlt¡ro. Ia ord,æ to aehl.cr¡c t!¡tr otfoeû, rathor qleotet

oorÉltlons prsnGd to ba næGssr¡ty. M¡¡tl,r¡¡ ¡¡¡d, Hec¡ (ßgÐ, Elcqrcræ

(tgg¡) ¡ndt Ho<ùr ad Llpnarur (195tþ) faurd thet uruoryI1ng took plaoc

orùy efrÈæ ¡rrci.ræubatlon of t\yloÉm ïltb ret ltvcr mltoot¡or¡dlrfa.

It ça¡ oo¡æl.r¡dcô thåt thå horuÊEr f,lret hail to pera theough thc ulto-

cho¡¡dlrf.el næbranc bcf,ec eotlng on ùhp phor¡rlrorylattqg cw¡mc¡ ard

thtt th¡ ratc o'f pcnctratlon Ís8 væy llil çtth il.r¡taot" nltoalronrlrla.

Itooh g! n1. (t95!r) ¿to ¡tudll.cd, uú"toot¡ond¡ta laoletsit frqa husts
11væ. Sæ tl¡æoxitu to aprü a¡ an unsoqrllns ngG¡rt¡ prcl,noub¡tl,on
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ü¡¡ ¡Ëü ncecctar¡¡ rlth ths¡r nttoatpnil¡'!.rç rtrloh f,æ.ê oorultlcod.

rclatlvcly ilcehrtr ln ooqrarl¡on rLth ret Llvcr lsltoqhondrl,a.

Fræ arah c4cnlmrata tt hr¡ bccn euggcrtoð that ûLtt¡

uncorpürrg cotton, togctlræ ülth oolpcruatory olungce 1n rr¡plration,

prorlrlct a ¡roarlblc e4rlenatlon f,or thc pÌryt¡tologlcal o*fcst of thc

thyro!.il h€rno¡1. Slnoc thc ¡aatabolt,o prooc¡rso¡ ln ycalt arc prcannably

rsü r¡nilcn tnmerÀal ooutrol, lt r¡r of f¡¡tcrc¡t to teet tho cffcot çf

thyrod.na rpon od.dtattvc plrog¡rhorylatf.on ln ¡¡casù gra.rular'

A¡ ra¡ ths ce¡o rLth 2.[-¡¡ç, ¡ htglræ sono¡¡rtrrtl'on of

ttryroxlnc rar rcqulrcrt fon uæagrllng tn ycart partLolcr tÌ¡rnre¡ tho

oa¡o rrtrth erú,nel uf,toolrordrla, Frou f ablc 16, Åt oa¡r bc rcc¡ th¡t

rt a oorarnüratl.on iî 5., r 1o-\f, 2.!¡-DNP oorqplctcly unooplce Bhoa-

phæylatlon fræ o¡ltl¡tLonn *Ìrllc thyrorÍns¡ at thc tânt cot¡noutretlon,

crhlblt€d only e +6 pcr carrË lnÏ¡lbltlon of phocptroylat!.on. teplcy

aÍt CIoopor (lgSS) obtatnc<t a 55 pæ ocut lr¡hlbitlon of pù¡,ouphoaylati.on

ln rtt ll,vcn ultoohonô¡{.r rt 5 ¡ lO-fo t}ryrorrlro ln th¡ prcaoræe of

5 ¡ to-fo nagncrinn otùæld¡. Corylctc 1r¡l¡lbttlsn at thc tanlr ool¡o.l¡'-

tratloa of tlr¡æortm seuld, bc ó¡es"vcå ln üha absenpc of eÈctot a¡gna¡{.¡¡¡nt

ruggcrùlng th¡rt nae¡raEf.ru crætcð e protootlvc .ûf6ot agetnrt tha

hotuorrel aotlon thc nagrËeJ,r.u rrtagontõÉ tc'üå¡ì!'e thyrod'nc coútf

aþo bc itønpn¡rtretoat rlth yca.Et granrl-ca btÊ rst a¡ dlran¡tloally aa

ça¡ ttrp oa¡c v|th ¡rat l!.væ r¡lteolrori|rta (tOto f7). It fr alro of,

lntrrc¡t to rptc th¡t trllod"otlryronlnr el¡o unoaplcr fn tbls qrrtæ.

Thc yrrast granrlcc r¡¡cdl. fn tho o4rcrtncrrt¡ elc¡orlbd abq¡r

rrrc not nrbJectcil to arly ryrotal pratroatncnt lrrterr¡lcit to cllntfiatc a

pocrtblc ¡tnroüur¿l bamlæ a¡¡l, thorcforc Lt i.a oor¡olud,od' thrt thÊ
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ycsat ¡rartlolce ro¡æbl¡ næc oloscly tln hustæ llvcr attoohordrla

ilc¡ou"Lbd by Hoolr ed ltp,urnn (f 95[) r¡tlm thrn latecù rat l,fæ
nltooho¡¡dl¡{.ar

thr âbtltty to lt4prGis od,dlatlvc pttocphsrylatlon la brllcvcd¡

by t{lddttbrook sd, S-rÊ-eïrngyf (1955), to bo e çecl,fito fì¡nottoa a¡rt

lf 2.lr-Dß[F rÉ tlrn¡orfn¡ dræo ltr lt la l[kc1y that tlæy ¡hr¡lc th¡

renc ncö!u¡ú.m. ßhc¡c vsrkæ¡ wær rblc to dtæoæ¡trstc thst toiltno

rftld alæ trræogrlc a¡Ê oonalud,oit thet ttr¡rroúnr ulgÌ¡t Þo lootocL rryo'n

rr bafng'cgoontielly toittdc ltrù(rû to ¡¡ organ!,a ¡adloal trhLoh provlitcil

lt rtth e çeol.f;lo ro¡øtlvlty enil af,fintty, omÞLlng lt tlu¡t to cæù

It¡ æÈ1on in lor oo¡oeutrctlon ¡t apco!.ftc po!.ntar

fho astlon oú loôldo, on ttrk badr, tru to þc cryfrlruil by

røa qrrelflo qrrrllty rlrloh l¡ el¿o oo@D ùo thyrd.Ð rd, 2clr-DNP.

ülrit¡tlcùnooh !g tL. (tg5¡) poürü out thrt onc r¡rcol.flo çdlty of, foiltile

ls ttr ù[fty to qucrrh fluororoo¡oc¡ that fr¡ Ercnoh thc o*oá.tcd, rtetc

oû ooÊefn nolçnr1cl by teklng ovæ r¡d. dlaalprtlng tbrtr cnægy of

c¡d,tatlonr It foüor¡ th¡t lf loillitr tnÌ¡lbLtr od.dlatlvc phoapho4rt-

¡tlon by qucnoh!.rg, 2r&,-Dl{P rrrd, ttryrorfrp al¡o shoulû bc fou¡¡d, to Þo

qucnchm. lfotægÌùtn.g9, !L. (tg¡l) h¡vc aøttral1y *rmrr that 2.4-DFr

othæ nltrqlpælr rnil thyrod.rr æt er qutnohcirtr

Bco¡u¡c thc thoor¡r oûlln¡d abovc rnrggcrtl $het todlld.c L¡

thc ooryronc¡¡t of tlrfæortn rhleh t¡ firnotto¡¡al 1n unooqtltttg, lodlldl,c

ra¡ ¡l¡o te¡tcd to alotcr¡d"nc lt¡ cllfcct¡ on phorphoryletlon fhc

!.odlfru çar rddtcd to thc rqaetion mú'xturc u nqgnrclrn ldtilc oaû Ln

ocd,æ to nalst¡tn r oon¡tant eornc¡Èratfon of, nagnortun, thc @twr
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tratlon of, magrnatr¡n oÌùsrLdLc ra¡ Brogrcaalvdy r.cduocd, ¡¡ that of

Eagncglu¡$ lodtdlc va¡ L¡¡orcercit

Àt thË aarô oonoc¡Ëratf.on that thyrorl¡rp GrhlÞ1tcil a 46 por

ocnt !.r¡hlbftfon of phoqhoq¡latfon (b.L 
" 

ro-\r)r E.gnoßtr¡E !.oilfila clrû

nøù tnhiblt at all, but ln feot rcqu!.rocl e tcnfoldl flsro¡cc !.n oonocn-

trstlon to cûicct a 60 pcr cc¡rt !,rù¡lbl,tlon of phor¡rhorytrtlor¡. Tt¡lr

tnhtbltlón L¡ æcn lcgs oonetrnd.ng whcn lt la oon¡töcnodl thet ncarly

a åO Pcr ocnt rcôr¡stlon 1n ¡ngtüxt of rer¡llration ooourqd, rt tt¡a ¡anc

tlna.

Granl,clôfn

-

ef th. sr$lbtttlo anbrtanoc¡ dtcao¡rtbodl la thc lftæetr¡rc
thtoh are oçeblc of r.rnoorpltng phoa¡rhetc cstqifloatlon, gramletd1n

har probabl.y rcoo!.vad, thc no¡t attcntlon, llt a ooncentretlon of

1,6 x lo-ã1, alno¡t ooryteta unco4rltrrg rac obccrrcd. ln yca.rÈ granr.lcr

(raUtc f 8)' sssontlÈtly thc smc rcrnrltc rcrc obtelrç¿ wlth er@oËr-

EÐiIå' a¡¡pcnalcal granrlcc. Goqrlctc uræoqpltng In both ruæo¡c-ED[A a¡rl

Nrcl-EDr¡, prqrercô granrlar ra¡ obtetndt rt * oo¡cor¡tration oî 5.2 ¡ tO-fo.

tt tht¡ sorcc¡¡tratton (ttro çprod.matc lt¡ntt of solnbl.ltùy of grrmtclôln),

oroer tg tL. (tgl*g) obtatrpd aTIfr t¡rÌ¡lbLtlon of phoqrherylatton andt ar¡

rpprcctabLo st{mlatf.on of rcç!,ratl.on No ctLm'latton of reqlratfon
ras obsd'vGcl fn ycaet granrloa ul.th srrcofnÊtc a^ð substraton rrhon tre¿toil

wlth thts oorpcnÈratfon of grantottlln
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Efi?ast o,f oeld,rn

Fæ a long ttrno aelolrm ha¡ bccn reægrûrci!, at ür l¡¡tr[bitor

of od.itatlvc phoqrlrmylatlon Fottc¡r firrt ehøctt tfrt¡ (1947) wfth

rat kldlncy rtrnogcnatcEf rnd lator ft wa.r corût¡modl by Loturlngcr (tg+g)

ualqg rat llvæ nitoohon¡lri.e. Ichnt4gcr ballevcdt th¡t thc tnhibttton

of phoq,hoqftation mfg¡ôt bs dh¡c to tt¡o aatf,vatlsn of #DP-rsc by oalotrm.

Pottcr had, qvfilancc that thle ooulcl not bc tho or¡IY rGa¡on für tho

fu¡h1blttqr of thc ostcrlfLortfon of tnorg&to phorphatc.

Slaüc'r l¡!, !L. çgSlL ullng a hcrrt nr¡olc prcparat!.on,

¡hwcdl thet thâ fr¡stab[1üy of tlre od,êatlvc phoqhoryletf.on ncohanfsn

rva¡ rluo to thc oaLaü.r¡n alrcedy tn thc prc¡raratLonrr By tnool'¡roratlng

EtrIIå, tr¡to thc ncdLa uccû to i¡oLato end wasl¡ thc ¡arootcn¡Ëlr Sletcr

r€h!,EvÊd a ¡t¡btllty bcttcr tlun qythtrrg prG,vlourly rqrolt'üodl. th.

lrorca¡cdl etablltty ça¡ attrlh¡tcil to tho ræoçal of aalolt¡u by ttIÀr

Ehto frypothr¡tc wa¡ t\rrùhcr rürcngthc¡rod, by the f,aot thet thc aaraoðonêð

atlll rctalnËdl thofr tryrwctt rtabültf tf,tæ thË EmA had bccn ræotcð.

fht çitditf.on of o¡lol.t¡¡¡ to yoarÈ granrlcr Prcparcd' 1n NaOl-

ÐIå, <locr nort uruorgrlc, butr ln faot, c4rpæta pho4hcyletlon to eoms

sxtcr¡Ë (CUapten 7). TaÞla 29 sltort that eptLmm oo¡rf,ltf.on¡ for

a.pportùng phoçhorylation arc reashctt at a fi!,r¡a'l oonøcr¡tratlon of

1.5 r f O-fo. Howcvor, whcn thc granrls¡ src ruçcnrlad. Ln 1üÁ s¿6çoaÇ

oontalrrtrg O.O0llü EU¡d, Nnit O"Oi5M rod.ltm phoqhatc, unootryll'ng eert

bo obecrvcd., Tablc 19 rlror¡ that vorSr tlttlo lræ'rgan!,o phorphatc

c¡tæX.fil,oetlon o€o.Bt çhon oolotr¡n 1¡ tbo aolo dllvalcr¡t n¡trl f,on

addGå to thc assty øyrtcm. ThÊ addltlon of boùh nagncsfu¡n a¡tdl
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Ch¡otor 5

-

EAIå¡WE SIUDIFæ

Ir¡troiü¡atl,on

tp to tlr!.r po1nt, thr oaly rrlôcnpc thlt thc qntæ urd'æ

tnvcrttgrtl.sa ta¡ od.dtetlvr phoqrhæyletLon hu bocn that itur'Lng

nrooú.¡rrtc oad.d,atl,oa, e ëtlrypcaatnoo of ùurganto ptmryhate fnon ùho

rceoÈloa d¡c$ure €ürlal bc obawrcit¡ tho tro proccaL! bclng unooplotl

by 2.1¡-DP. sb attqlt haÅ bocn nrÄ,r to clctæ¡nlmt

(.) rhcthcs w rsb tho r¡os!.¡rrtc od.ilrtl'on rar, ln feøt¡ r
onr-¡te roeotíon¡ tdz.¡

areol,n¡to + 0+fl¡¡grtc + HrO--+¡¡alrÈo..t.t' (f)

(t) tt¡o f¡tc of ühc lrnrganfo phoçhetr dlagpGe¡.lng flom thc

roootl.on ædllun.

ln l,t¡çcrt!'gatl,on lú u¡¡|trt¡hcn to Ecos¡¡t tho proiluotr

of *rçclnat. g1j.ôstlon, to elæon¡trrtc that Sluooæ-6'¡rhoc¡rhrtc rar

thr neLn phoçÌrqyletcô prodtuot än¡f pl¡o to diot*.ul.n hor vellû th¡

f/O retto Fès ln cnçrcarttrg rcn¡ltr by thc phoe¡rhoryletloa dftolcncy

Ef ñ¡CIofr¡ats oúilrtion.

Ro¡rlt¡.

-
Rca¡rtratlen ln ths ù¡rmo ef rddcdt ¡¿brtr¡tc mrltl orùy

ooo¡¡lonrlly bc oÞ¡motl. ürcn tlr¡n thr orygan rçtaha rcX'tlø croccd,cð

0.5 q|.q.oEtæ¡ dhrrlng tho ,0 nl¡t¡tcs lncn¡þ¡ù[oa pæloù. trln'n thc

blrnk rcçrlrttlgn rt¡ obacvoô ttrcrc lra¡ a ootrd.dlc¡S trErgerúo

phoçhetc rytakc.
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If thc ¡toLot¡l.mctrlc rcletlonrlrl¡r thÉ,m ln rc¡¡rülon (t )

cd.rtarl, tho n¡ùæ o'f n!.ersml.c¡ of ¡uod.natc cll'rap¡roartng æ

ñ¡n¡ratc plur malatc fo¡m¡cd r}tÐ¡lit cqual tÌ¡c n¡ùæ ef, nl,oroetoqr

cf oqrgon tehon try. fo ohcek th.{.l, tt las rsoclaar¡r to lrolatc tbc

organLo aol.dt¡ þcfæo ar¡tl aftq. thc lnsr¡br.tl,on Pcßaoð dwlng çhtoÌ¡

oqrgcn u¡ttakc ra¡ nca¡urcðr

Fæ thc organlo aotd, belanoe orycr{ncuü, oaly t8 ml,sælc¡

of strcslnat€ ÍGro rrsadl pæ Srriburg yËEgGl. fhc r¡astl.on va¡ ctoppctl

rlth O,l nl. î04 HiS0b ta tho usr.rel ÞanmüFr Tha oo¡¡ùont¡ of thrcc

çcro-tlnc utdt tlucc aryerl.narûal rru¡¡cl¡ rrcre pool.cltr eftcr f .O nl.

ellquoùc ræo rævcð fcn plroqphato c¡tlmatl,oas. lr.O trl. çec nsÀ,c

2D¡ üfth rcryoct to tI¿SOq, 5 nil. tXtretcd, tr!.th ccllüc, enil thc onganl.o

eonù¡ So¡}rlct c¡ctractcd, rlth cth¡r. fhc cthæ oqùraot rer cvryæatoô

to dlryncra a¡rdl tbo aolelr rqrtrrtoü on å. .lll,oe gcL colunn ard cgttnatÇil

by tltratlon egatruù O0r*¡¡ç¡ Natl.

ftt¡.y moefnltc, ñu¡rato a¡ú naleto oouLl' bc rcowæcû f,rø

th. r.rsÈIcn nlntura, rrrggtttlqg t}.rrt al far a¡ tha lßrcba oyol,r solal¡

rqo oorpcrnd,, thc rc¡stlon ras tn fact â orit-¡tqp odd¡tlon rc¡otlon

ün¿t thåt nalrtc ra¡ nd f\¡rthGr n¡taÞoll¡cril. Thl¡ f¡ 1n egrocurnt

rltb rcarlts oÞtatnsû tÀth ualetc a¡ oubntratc ancl aLro thc f;lrrlfnga

of No¡ml g[ tL. (tp56). UnÊl;a ¡lteþtly d[lff,æent æntlltl.on¡, nai.nLy

ttLth rogar.rdl to th¡ tttd.ntcgretlon nüdlun ûû th. PII of, thc rcløtlon

nl,xtrrrc, Hoc¡rl fqunt that th¡ no¡t ndablo tlcfcot û'f thc yÛalt grelulea

rar tht Iç ratc of salatc orúd,atlon, ln çltc of tho faot that

q¡rBrcotablo <lctr¡drogonetlon of ndetc ooo¡rrod, ln thc rholo ocll'ftoc
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erünapt¡ anl|, partloler (Nor¡ür t954).

Sron frblc ær Lt o¡¡r bG ¡ccn thrt tlu aværgc of ,.8 dcs¡o-

etær orygcri tdcrn qr rJturl.¡g thc cryæl¡ncntal Ber{.ocl. cæccdcd' thr

æor¡r$ tÌ¡corctLoaLly moc¡6rry to aoesu* fæ tho aosr¡¡u'rlaÊlon s'f

5.! nlsrøolc¡ flrn¡raüc ptrru palatc. Altltough ¡pt ehom tn Eeblc 2ò,

Lt rho{rldt bo polntoê otrt thrË tt¡o mou¡t of frnrrctr p!.titt nrlatc

fÐrm¿ dturLng thc rqræl,ucnt, ¡er th¡ üeG at th¡ ust¡¡¡t of ¡¡oclrutc

thleh dl!,¡rpBc¡r.il ño'B thc roaotf.on nl,¡turc. A pOulblc cqrlanatlOn

f* thc ð.1ffæc¡¡oc b*rvcon tho oqrgcn tatscn W ànð thc mrocf'r¡stc

t¡tlllrcd 1¡ öi.rcnr¡¡ct brlorr,

Íhc ô|,¡æc¡te¡oy botroon th¡ uenæ¡ùr{.o rc¡trl,tr a¡il t}¡c

otrromatogrætûo rosrlt¡ rodluoc¡ thc valuc of, urlrg a P/O ratto to

rl¡lËür tbc cffcoû of va¡frt ¡U Èha aeeay oo¡lrtltr¡rntl ândl oon4ltlon¡.

Sfæc no qthcr nøc a¡l"trbtc eothott lra¡ avall¡blo fon cryrroealng thc

roanl,tl, tho u¡o of thc rat{o çer oontlr¡rcat d,tlrougþ l.t rar raall¡cd'

thrt thc ratlo vu rpt a tn¡c rofiLcoùf.on of, phoqrluqyletton tluo only

to ¡uool.mto orlðrtlon.

¡part foo!ù êûtcrg!.rd.ng thr vellcltty of thc P/0 ratlo, ft

ra¡ dtc¡l.r¡blo to dtæoc¡Jtratc thrt tha !.regantrc pho4hatc ræarcð fsof8

tl¡c rrastlon pcðLrn ðurtng fl¡sa!,¡retG od.ilatlon ser fn fast oornrQrtctif

to rn orgsrd,o phoryhetc oqrornrl. Slræc hcrokl.narc rnd gluooés w.tr.

Ln orocrt ln tho rcastlon ntxturc¡ tl soon rf lrongento phoryhatr

ta¡ o¡tc¡rlficô to *tP, tt ¡l¡orüô lmrttatcly bc oowætG¿ to gtuooro-

6-¡rhoqrhntc. flrc rnount of, gluoorc-6-phorphntc fo¡mptl iht'lng thc

lnorbatl,on póf,1od Bhoutil cqnel thc onor¡¡ù of, lnorganlo pboryhate

r¡¡Ðvrd flm tha lno¡betlea naðl't¡u.
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1[o cn¡trrc thet ajlL tho hcæec ostær fomcê vouldt bc

d,artvaû fræ th¡ lmrgmlo phoçhatc c¡tariflcil, thc ürro nlorouolca

ÀfP ¡qrefly uroð 1n thc arüa¡r ryrtæ wcrc rqrl¿ocå r¡lth onc nforo'

¡¡o1o ADP. llo nl. all.quetc væG r@rycit tToü thc trlohtoroaoctl.o

aoá,il cxùrast clseælbcd, r¡rd.on ït{cthed,¡n, nantrall¡oil rrlth NaOH a¡dl unilc

qp to nolrnc, Phorphatc cstlËatlor¡r ffæ; oarrlotl qlt on thl.s ¡o].ut1on

a¡ dtcssrlbedl urd,cn ilttthod,¡t.

lhe recnrlt¡ ln fabic ?ll ¡lrcn th¡t the ¡aourÛ of g1uæac-6-

phoElhetc for.roct!, at varlou¡ tlæ lut¡vala dturf.rrg o¡d.clatlvc phoc¡lholyl-

etton, oloaaly parallclotl tlrc æouuÈ of t rrongerúo phoryhatc taken qr

fum thr reaotlsn mlxtr¡rc, E*cvæ, ln thc ab¡rnoc o,f nroefnatc, a

!m¡.1,1 a¡nsuflt of phoryhatc cctæ (0.65 nlorøolce) var fo¡"rroÉdt tn 5O

uLrr¡tcr ruggcttlrrg that the yc6øt grenrlce oor¡tal,n æÐ 4rslcLfiå.oc

aotÍ,r{ty. lhcrcfor¡, Lf tho retc of n¡ÊElnasc aorttvlty ln th¡

æçrordæntal a¡ratcns Tat ooqparablo wlth thc blenk qÉtrnr thø'¡ onp

ro¡Iat cryccù thc glr.rooac-6-phoø¡rhatc for,'sratLon to cnoccd, ùhc Lrorganlo

¡rhoErhato r4rtako. Ilrlc rat nûË tho oalc, Ln f,aOt, cit¡r foamatfon

rar ellghtly Lcaa than phorBhatc t4rtakc.

E\rlilanoc hel bccn obtatnact *lggprt!.ng th¡t tho grarulcø

oontaLn ¡on¡ Zrl¡ohcnforncnt aotfvlùy. fhc rçaettone c*¡rlalnÍng

clf.aorqranoLcs ln Tablcc æ aßl 2l trÊ sll follors¡

(l ) rrryplrqg eyttcor

glucoac + AfP -+ gluoolc-6'phoa¡lhatc + AEIP.

(e) M¡¡oldnaacl

2 åItF 

-,4ÎP 
+ .ÀMP.

[]¡1s cæcsc Sf,P foroatlon tlrqr ou¡cae glr.loocc-6-phorphatc fo¡met!.on
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tn th¡ blô¡¡k.

(f) Gluootc-6-phosBhoto + TPIit++ 6-phor¡rhatc-gtuoonate

+ IPIü + IÍt.

(rr) luntr+"*åoe cLastron
tranø¡rort eyctcm

lPîf+ + II'O.

lhtr glvc¡ e hlghcr thrn crycotcdl o:çfgcn rgrtakc.

ft¡rthcn crl"dtcrnc for thl¡ Ìry¡rothad.¡ ha¡ becn ôtattttit

Þy ualng 2-êoory-g1u@lc ln pleoo of gluoosc !,n thc trryplng eyatæt.

lïodrrr{, ¡¡rdl ltrr¡d,¡o" (tpg¡) heve ¡horn that ycart hrxcltlnasc

Bhocphorylatc¡ 3-d[co¡t-@uoorc arrl gluaoEc at coqlu¡blc ¡rto¡.

Slnoc f,i¡rtlt¡ar uctrbollm of 2-dtco:çr-gluooea-6-phOs¡rhatc 1¡ mroh

nloræ than gluæac-6-phoçhatc, clro:çr-gluoolt l! tho prcfærcd.

phoqrhatc aocqrtor. Uttæ, Kccoh erd, Nomrl (tn preea) urlng a

ycaet gre¡r.Ie r¡ntør ¡lpll¡r to tho oDG itosot{bcd hcrc a¡lû Z-dcory-

gluæsc çæc eblc to raoovæ fl¡marete a¡¡d, nelatc to tho e-tout of

85 pcr acnb of thc o:qtgcn qrtaEo s.¡ ooryercat ûtth 58 pæ oc¡rt Ln

Teblo 20.

Thrso obscavatlonr, vl.!., that thc o¡!.ilatLon of anco!.nato

!.r mafuùy a oæ-¡tq) roaøùf.or¡ thet phoophoryl*tlon I'a cl,qrcnilcnt on

thc preacnac sf o¡oElnato, anl that eluooro-6-phor¡rhato fs the n¡JûF

pho4horyletcdl proùrot protrldlcg crldlcnoo l"dqrrrücnt of thâ 2.I¡-DDP

cqrürtßctûa tt¡at thr ¡lhorphæylrtf.on undæ stuqy 1r rcally conncctcdl

rlth alcetron trans¡rort.
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Ohætcr 6æ

tr{B qH6E1Iilt. rRÆqxNo ssff&

Xsù¡gd¡¡sttoE

vrrü¡stly ¡11 oæcrtw¡t¡ on od.d.atltc phoqrho'rylatlon qrloy

e trtr1gh cm?gry phoaphator treg¡piRg a¡rrtæ. In thc ætglnal eryælnrutr

sf Bclltgcr sndl r¡lbrhovr¡ (ff¡g) rr1th !ôlnocû' mrsalc arqrotuloar ùhc

ætho phoqthrtü c¡tælftcû w¡t rôorrtn¡.cil e¡ phoæhoorcetl'n¡' Âttho@h

tbc $alt¡etlon th¡t clcðtron tra¡qrort phoqhofylrtlon tls rcsoolatcd'

rrl,th nltoohøË¡á.¡ provcit to bo of, grc¡t ¡rraottcrl Lryorteneo ¡trpc

tbû atld.nrtl.on of æIublc @lJmal Èy rarhlng tho nltoohonilr{a rcanltcû

Ln f¡ræ ooryI!.oatlqg ¡tilc rcÊstioñ¡, en ctÈcrnal tr{ætrtg ayrtæ wae

roqulrcd. Th¡ ev¡tlebtrllty of pglf;tcd yroart hcroklnasc (¡orgcs gL

ll.r 19[6) naôc poratblc tho lnùroilustlon of trox*1nr¡o Bl'r¡¡ Cuoo¡o

a¡ a tool for trqryürg Bhoqbatc frm ary åÍP gcnaretcð¡ Both of,

tr|'t. oyrt@¡, hor.'r*¡ f.ryrlloetc {DF as thr pr4niry nrolcOülclc

¡rlroryheto aooqrtæ. Fæ oBtlnlo ploryhorylatt¡rg sordltl'orr¡ oatelytlo

sarat¡ dt IIIP r¡lc t¡rvarl.ebly aÄ¡fod, to tho ú'tool¡ondlrla'

Urlng rat llvæ nl,tooÌ¡ord¡"1.1, LLnitbor8 enif ürn¡tæ (tg¡+)

ûË Lrhrd,¡r*g, r¡rt Sntth (f g¡g) fü¡d thrt ÀüP oêuLè rqrlaoa åÐP on

thclr ryrùær. Il¡rbcrt $. !L. (f gflJ 65ttÉÉif qvldtoc5c that lm

wra pho4rþonyLetcil to llTP Ln llvcr nttoohendlrá'e, prov'Lil¡il thc måto'

droldrletfgrGtfi'plæcntcilrlthançærrat¡¡üfraoÈlon.

ga¡r¡d,atÈtl. (f g5t¡) dl¡oovarcô thrt GDP ç¡c thc prl'na4¡r

pl|orpheto aoco¡rtor !.n tho a¡brtrrtc lctcl phorphorylatl'on rbLoh

ooo¡rt iturlng tho od.itêtlon of o-kotoglutaret'¡-
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t¡-tstoglutar¡rtc + Got * Dnf 

- 
llod'rryrl- Cd + OnUf + f

Srroaf,nyl- Coå. + EI + @P ü¡oolnrtÊ + OIP

(ilF + AIIP+ @P + Â18P.

Of, r cætc¡ of n¡olooÈlðc¡ to¡tcô Þy S¡n¡¿l"r only IDP oouLdt rc¡rlaoc

(W fn tho prtn¡¡ff rc¡otlon,

Rcl¡lt¡.

. îh. rcqutræcr¡ü fæ a n¡ol.ootid,c pho4rhrtc acern¡t* f,or

qrùlurm phoephoryletlon ra¡ çcll knffin l!ø Brcvlqr¡ rro¡{t rtth n¡¡unalla¡.

Tho rtete oþæn ln lablc I oorf,l¡uod. tlrL¡ ncqcralty f* ytaeû granrlcc

al¡o. In tht ¡bronoc of ,llP, væy ttttlc phoqrhoryletlon ooq¡¡rodl.

Tho f,aot that son¡ ¡lhoryhrtc rrpteho ooul(t bc ob¡æcü at atr L anggertccl

thrt thc yúrlt pertlolcr soÍùetn cndlogonorr¡ artc¡ûn¡ r¡ralcstttto¡ but

rt c lwal et rt¡loh qrttmln Bhorybor¡dtetlon rà¡ rrDt attalncd.. DlrcsÈ

Ualyef,a oû thc ad,rr¡fnc nrolcoûlilc ooutcnù of ycast grsnùca wac

obtafncel by prçarlng ycast gnar:nrlcs acoøclfrç to thc norual Proccdh.ltrc

exoqrt thet thcy wæo nn¡oh Borc oo¡tcrcnùretcô. An cgual voltmc of

O.1t'f EDBA ;q¡ ed.<lcd, a¡rl thc æl.utlon n¡utretlrocl to pltcttolphthalcln

åf,Èæ bolllng for trç nftrrtcr, tha golutlon wa¡ ocntrlflrgcil ¡rl1

altquotr of the elcar cr4lcrnatarrÈ rorc aÄtlctt to e D*cl I Ol' oolr¡nn

thc a¡Elcotld,c¡ çcc rqraratcdt erd, alreycô a¡ clc¡orlbcð 1n Chqrtcr I'

It wa¡ for¡¡rt by tblr ¡ncÈho<t thrt I ml. of ycast grenrlc; a¡ t¡¡cð !.n

theac cryæfmonta oor¡talncô¡-

10.86 u¡r nolct AìtPf

5.82 n¡ nPla¡ âIlP

2.76 Bf ¡¡olc¡ {BF.
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Tha it¡tr tn lrblc t et¡o elæo¡¡¡tratc¡ thc nrcccaLty for an

.fficrt.flt tr*ptng ttüt¡nr d¡æc olrly whca ho¡oktntlG re¡ edÀcdl ts th¡

roaptlon d¡tr¡¡rc canldl a ¡rt pho4lrøy'trrtlon bc rtrorn In fantt tftttl

l$P OaLy rt¡ t¡¡cdl a¡r[ ho¡okl¡ra¡c @t'ttGd,, tlræc ütl Ê Llborrtlon of

t rorgrnlo ¡rhoçhatc ôuring th. tre¡betlon ¡læ!.oû. l[hla ra¡ rttrlbutcd

to the AßPe¡c rcttvtty ln tlp ycrrt grararloe.

Fhcn håxoltlnarc rve.r eÄêoit to tha rcactlon d,¡trro (fsblc t ) t

e n¡rkccl !.narcero tn ¡lhoqrtræyletlen r¡il an qprcd.ebl¡ dlcorseec In

nrytrretl.on rår fotu8. 1lr1¡ l1d,trrg contrnrtoit rl.th thc aârhcô lmrcaoc

ln orygon eonaqltlon on afldttlæ of lrcrohl¡¡a¡o fo¡r¡il by otbcr mrlrær

(Lrrqy.S,tL. , 1952t Btbr.rÐr{'tr, Stubæg enit Bo¡ræ, l95f t Stclcøftt

r¡ril potton, lggr), 1¡r1¡ ctfuürlrtl,on hs¡ bccn ettrfbutcÖ by thco to

tln rrp[il, oo¡wu¡fon of, ålF to åDP ¡lnoo Brttton Oh¡noc (tg54) b"t

rhorn thrt thc rc¡tr¡Lratlon of rnttostronêrlel prqtaretÍon¡ ir bloolccdl by

thc !¡ok of r phoçh*tc æocptor. It hll aLrca{y bccn Bofntcil q¡t th¡t

thøc f.¡ rp cvtttcrpc for obll.gètæy oou¡rlLng ln ¡naet granrlcl altl' to

thc ob¡ør¡atlsn that lrsol¡lnarc dlldt pro&rol e pronorrnooil ¡tlmrl¡tlon

ef rcqrlrattm ln ycort granrlcr wa¡ not urn4rcaÙdl.

oH,¡r!.on of, #tP f,ron thr rceotlon ¡d.rtr¡ro oaura¿ ù üay üljl8þt

lr¡orcesc ln rcçlrettron tlhÍ.¡ sbraryatton è1ffæl fron thc ro¡¡lt¡ of

rt¡¡ller cryorlncntr ;!.th nomrlLur pre4raretfone. Iehnlngcn (t%9)

reportcûthetth.ratcofp-þr{¡:9ryr-þt¡!¡rrrtcoddl.atlonlacnot¿l{qtttl¡hcdt

by ætttln8 ût[p, rrÌrl]c Orccn (rg+g) fou¡d. thet ø-tsctogtutEatc od'datt'on

rÊ¡ rcüü}ûrð ebant 60 pæ osr¡t 1n thc abrc¡rc ol åMP. To oorÚl¡¡c thc

rltuetlon ¡till firrthor, Lü'qy r¡ll Eclln¡¡r (lgla) ûc¡ætbcil c4onlunta

ln ühl6Ìr o¡rtaftnørtr, rùtnrl,atfor¡¡ ç no tllf,fæcnscr of ncr¡rlretlon
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sg.ç Õtal¡uð, rh¿r a oqla-tüOn t¡¡ nailc bcü;c¿n thr ebacnæ or

B?.Ëaû'G of åTP !,n thc rcr¡¡tlon rsf.¡tr¡ra. Aitllltlorul cqrr!.mntl

rno ncd¡d to ¡cttl,o ùlrll quort!'oa-

Of tho n¡ol.ootldtt¡ Lggrstlgetcô !n ycart gruulcl¡ lüF wa¡

thc orty n¡olcoùtdl,c whloh omùA üot ar a ptoryhate aocçtor (trbto ee)'

lh¡n u¡cdl tn sotrjutÌ€ülon r¡l,th ¡IIP'IUP g¿vrt t ttlgltt fuæo¡¡o ln thc

P/O retlo (taUlo 2er eçry1r¡nÈ l)¡ rf.æc IIF atono ver l,nroÈftr¡

thc cffæt rhsrrr b'y å¡P çu attrlÞr¡tett to tt¡ ¡irtfù!.Ì€ th. qnlclnerc

oqr¡tlfbrlrm üey ffi ÀDF ttæoryolltlon¡

eilDF--MP+ÀlÍF.

ilydtXaerc rottvlty lrer Brwl@rly bccn ¡]rera to bc Pæ..rÉ ln t]¡s

yoart granrlce.

Ât ttrtr pottrÊ, ftltb.ü} .Éar.8ro. Ln farrsr¡r of tttl¡ trÊql-

prqt$toa rn¡¡ ùtelud. It re¡ f,ou¡nt thr-t çhær ¡n adtttùtonll 2

uteonolol #[P rr¡ ¡Adr{|, to thc rçastl,or nt¡cturc dlurlng th¡ cryeln¡nt

(i.o. lO utrutcl f!r€@ Err.o-tin , EaÞlc 2), rpæfaruÙ e) r¡r lnsrcå¡c

in tbe F/O ratto Te! obtitrudl, thl,r a¡ggc¡tÇ4 thot thÊ ttt¡blllty to

naá.ntaln r co¡r¡tant f/O ratfo rlth tnorcrrlrg ttm (fùLc 25t cqrælncrrt

t) wee dtuc to thl progro¡sivc le¡¡ oü türa qræíîlo phoryhatc rooqrtont

vl&. ¡ lDP, ÀX.thougþ tlrta polrrt çar lrte dlqtrs9c¿, tlrl.l, r¡0¿

rLd'lar cæcrtn¡nt¡ ¡hovcð thât th' pborplrar¡rlatlng GasS/Dc eoryrlcr

ça¡ ¡teblc for at lca¡rt l0 nû'¡n¡to¡ ¡t 28oO.

Bho prcocaltng cqrcrlu¡ntl h¡d, ¡hprn thct ya¡rÈ grnrarlea,

ln thc pna¡Glr¡ of tDP (er À[P) erd nqpplo¡rrtcit by ho:oLtn¡¡c a¡tiL

gtr.rooac ooul{t cf,fcot o¡ddtetlvr pho4hoct'tetlon. It he! þccn orggorücô

(nrrfnrltr ird llchntngs, 1991t fGlltty a¡il Kdl!'qÍt 1951a) t¡¡t mp
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rü thc prlsery pho¡phato rosoptq üd' thrt thr ploæhæyletl,on of llÍP

óræult by vrrlcra ¡orhur ü8r r rooordu.3r prgoaaË. th¡r¡ thc r¡¡c of

llfP 1¡ firú ef all rtq¡c¡rdo¡û om ltc prlor oorvcr¡clolr to ÀDP by rucanr

of tht ¡dlcnflatc klne¡c rcaßtlon' Slrsc lt ras rtæ kr¡om thrt

f,LuErLrla tâÌ¡lbttodl eltcnyl.rtc k!n¡a6 rotlvtty (garngt¡ tg!L. ¡ lggi)r

thr nogatlvc rcrult¡ sbmn ln labla 22 oürlal be lr$cfrctcð to !.ndllo¡t¡

that AllP 1r not r pho¡phrtc aooqltoæ¡ rû loeøb ln yt¡¡t grenrlcl, alrð

el¡o tho fLuorfilc proaarÈ !,rùlb!,tcaÌ thc aûctrylrtc kf.nasc rcaotion

af,floionùly to præürÈ tho fqqatlon of ,an¡ff;l.olr¡t ¡tDP to ¡rroiluæ a

atËüG6û rblc phoryhrtc upteÈe.

Tù1o Êlr rl¡orr th¡ cf;f,cst of ôcoroad.ng tho fluorld!¡ oon-

oontrottoa vlth åldP ¡¡ tha phoçhatc eooqrtæ. 8l¡c vc¡Eolr oonûatrú.ng

{IP wcro lrnlurtdl er oonùrol¡. ft o¡¡r bo ¡ccn thot thc BtìtrGil]a or

ab¡æuo of reülun fluoddto nrite vrry lttËlc üfffcrcneo !.n thc ¡nouuù of

pho4Ìrryletlon in ttuc vcs¡el¡ oontatrllrg flIP, vhrocaa, ln thc wac¡l¡

oonÈaLrd.rrg åIlP, æ plorBhatc crtæLtlortlon soou¡rodl ln tho prcrcnoc of,

¡orlLr¡a f,luor{ûc. In thc vccrcl, oont¡tnù¡U ÀUP h¡t no roð1ræ filtrorlilc,

r phoq¡hetc qpteko ofirlð bc ôcoonctratccl. t¡ thc ab¡cnoc of ¡oill.tu

fluætrdtc¡ rynbtrrarc çparsttLy qcrtc¡ rlth h¡xohf,sarc fæ thc æe.tlablc

tiIP to rcgcrrrtG aonc åDP. Xt ua¡ not rnrrpr!.afng that thc æot¡¡¡t of

pho4hor.ylation oaourrüg çtth AMP a¡ tho phoçhstr eooqtor ter only

e5 pcilr or¡rü of thc *[F ær¡trol. 8t"noo pho4hcryleti.oa ço¡Id' bc

ctqlenibnt on tho ooæontrntlo¡ of, AIIP, rhtdn ln tt¡nr troulð bc dlçcattcrt

roù only on tlro AlÍF ooæc¡Sratlon but el¡o thc ÀÍP, !.t ra¡ not auprlrtng

that phoqrhæylatton rú ¡o 1ç. Furthprmorcr dtlnugþ q¡oktneso

aotlvlty ça¡ dlæor¡stratcdl ln thc prcvlour ohrptcr rlth t[tP ¡r nrb¡tretc



rcætæ-

nlþcryfæaf d'ùtæ üErË tho eæ e¡ l¡ fùle &. Wft tbet th dcd.ul

udcdld¡c ç-il ftr¡or[da tæû rua€af a¡ ldtglûcû.
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Gheetæ 7

-

frtro¡tr¡cÊ1on"

-

åtttlotryh dLÈúttt ttuilfua hevo boorr nrd,c of th¡ n¡ûel lon

rcqr¡trfærrñ f,æ v*.lotÐ ô¡dilÅ¡trg lyrtø!, thc rcoognûtlon of, prgp¡tl¡n

ät a naû¡!il¡Ir oofeøtæ for od.dlatlvc phosphorylatlon h¡¡ Þcc¡r ¡o

urquosttoorbly aooqtrÉ th¡t æ ilcùdla{t rtudll'o¡ hevo bcen rçq¡tctl

on ltr nodlo of rsûtor¡.

Date by Idgnenn (f p¡g) lndlloatd, thet rnagnocfu¡¡B ;es o¡ror¡ùl'al

fæ pn¡lôo ¡¡¡hydrcEcarocf inð. Odroe (tpt¿) ro¡ohcð {rhc ¡aso conslr¡sf,on

fæ o-LerÈo-gtutrrlo <brr¡{ro$on&tcr Howæor¡ Stlryfr Lanrnôre¡nt

¡rË q.ooa (f pUZ) ô¡std tù¡t srob itohyðroeof¡aæ¡ oouldt Þe prc¡rrredt¡

pchqrl Èy oorc ttr¡¡t!.o ¡l*ooOdhrgr¡ tn e foarn lpf rcaglrlrrg n¡8rç¡t1s'

Slnoo tharc Prq¡úatlon¡ lllil no't rcErtrc phoqrheùc, tþæo ¡rø¡iL ts

bc a poulbtllty that tþ6 n6'!âf lon I'e cercmûl'al orrly dtcn thc phoa'

ghorylrtlng nrelre.rü,m [¡ lrt¡ot.

tlrc ô¡mattron of l,ÇÙ|ld.rgæ (tg+g)r that nagnolfu¡n çÚ rst

nreü!¡ary fæ Þ-Mrory-but¡rrrtc od.ilatLon ln llv¡æ nrggoatc thrt thc

ctoshon tranrfø æoh¡n¡m¡ et rodlox poôcrrùtate lrigþæ ttran mü+ ¿o

røt rrçrfrc È!¡f,¡ p¡tcl' Høvcrcr, ¡ú'rcc oogfraatun ra¡ c¡acnttal fæ

phorphaÈc r¡trlfiortton Lu üreh 4 ryetcø¡ tt rre¡ oono$¡ilcrl thet

urgncrfurn l¡ clthæ Dt{tcl¡¡ry fæ erch PboæbEts c¡tætfl'oatfs'n or

fæ trans¡Dhoçhæyletlon to trtro adcr¡¡tlo ayetm'

Erm tÌ¡¡¡c an¡t oÈbæ ob¡cpv¡tlonc, lncluiltng thc f,¡ot th¡t
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optlüe f/O vel.ucr æc Stalrnt ln lta ¡ncrcnoc, tlu araqrtLon ha¡

Eror¡r thet BagnË¡lr¡n lc r @fastor 1n o'dð¡,tlvo plroæl¡oçylatlon

Mæc rcocr¡tl.y lÉ.nitbse rnaf &nûts. (tg*) ùoçêô that tlra lnaoûfvrtl.oa

of g[utenrtc od,dl¡tton by llvæ lettoóodrt r Eruad þ lnanbatf.on of

thc l.ettæ rfth ealotrun c¡¡r bo præcntd, by tbc rËdltlsn of ar4g¡q¿rc,

rslP rrd mf. tho¡c n¡thæ¡ wc eblo to rr¡to¡ro bo?h rrçlertlon
rrd ¡rhoqhcylattoa to a, ryctø th¡¡ t¡¡div¡ttdl ¡¡É oo¡pluðGif thât

nangånsæ l,¡ e oof,¡sto¡r of oddletlvc pho*noqyf¡tlon

81¡tc (tgSil tc¡tcdt thÊ hæoúho¡l¡ of Lidbæe enl &n¡tæ

ü¡1 tfÐ rcalta ótatmù rcnc æt, ar Slat¡r ttatcd,r thrt reulil bc

oapoøücit lf, l'rrunnc¡Ê r6a a oofåoùor of onúûattvc phorphæt'Iatl.on"

llrd,æ thc oont!.tlon¡ ursdl by 91atæ, luütgan ro ¡rrtnarlly lnaæcolod,

oryg.a qrtakc. Àtl¡hq¡eh l^lnilbcng rrÊ &mrtæ elc¡rly rlraroil thet

nerryenæa (fn tm Þræc¡Ec of tIP, mÚ" u,A gtutoetc) oc¡r rsüfvatr

mttoohed¡{.e rtrldr hrÅ p¡cv!,otrltr bocn !.¡ustlvatc4 by lnarbetion !,n

the prcomc of o¡ld,r'un, Ertr'r 1¡ of tho oplnton thet nengrneac eotl

crrl,y trd!.r'cotXy on phoAlmy1eùloa rl,ncs lt rr¡r rrt a¡¡ø¡tie,l ¡æ

rc¡stlvatf,on thør ¡t¡ooú.rnto r¡¡ thc a¡b¡Èr¡tr.

It h¡¡ frcqu.úly becn órorvdl thrù th edáj.tton o orlolrn

ilc¡rmaccr thc rcçfr¡tùon of, tl¡ntc atrpr¡ rrd clt qlædøu. An

oaæçtton 1r thr odilûttür Þy hmogrneto¡ of, n¡oc!.nata çhl,oùr war fq¡ndl

by *ælrloil¡ &rf.ng16 a¡ú ElvohJæ (tgt"t) to Uc rtLurlatrd, þ oùclr.n.

Eh:l¡ ve¡ rlrqm by srrrtglr tü,tl. (tgæ) ùo tc dl¡ro üo tha esttvrtt¡tg

cfif,cEt of o¡l.o&¡¡ on thc cnsyrilc hyibolyetng mt). Xn tho paoecnêo of,

æ¡d+, neletc, f6ïn t tl'æ erooinetc od.d,atlon enê h¡rtretlon of, thc

rcarltlng funcratc¡ 1r orlilt¡ctt Ëo orrloeoctatc, whLch Xr a rtrong
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lnlrlbltor of nroot¡úo itclryürogcnuo (uer, 19nl [atltn anl Hrrtmo,

f9&O¡ P¡rdo¡ rnd, Pottær 1948). fbc d.rÈn¡gÈtqr of uPl[+, req¡lor¡tcd

þy or.lalun¡ prwørÈ¡ tbo fotr@ratloÈ of oreloeoçtrtc r¡d, tt¡æcfæo ú1qr¿

a¡r tnæcarcil od,û,atton of Ëuoelneùo.

tod.ltn rrÉ fl¡rtrc¡ (tg+g) hevc ôa¡oc'lbril üoûÌ¡o ty¡rc of

o¡lolla aatfvatlon rlth hcüt nuolg n¡ocrln{o ordilerc, rbloh rlltl not

el1òlsc tì¡n¡reto, fn tble säa., tt tt bct l.æodl thot ttrc ssü!.vetlon

ù¡om¡cù ln ¡rlloçheto hrff,æ ra¡ oa¡acò by thc ftormatlon of oeloú,ln

phoryhrtc gcl *tfoh¡ llhc ¡lpile prcol.pitatcc, aotivatcdt tho tlllutc

hoerù mt¡olo prqrarattonr by m pþrtoal aoûlon"

Rc¡rlt¡.

ïcr¡t grrrulor hrvq bccn rbqrn to oditlrc ¡r¡od.natc vlth

oern¡rrr¡¡Ê e;te{fl,ottlon of trmgento phoryhate 1n thc ù¡cr¡,æ of

dibå dlvrtcü E at tsn¡ (lOlo l). Xt rr¡ etæ fiuund, that by adring,

ilferolvhg thc râddù¡o ln IfCl ¡¡rd. Èttrrtlng with rtûÉânif WfA, tht
granrlca oonÈrlrpdl lc¡¡ then on¡ ¡lorwlo of dlvalæt ntel Lon ¡ræ

Bl. cf crçcncfon" fhc n¡üel lon¡ for¡rd. to br ¡xoaont ln th¡ adroil

¡n¡tælrl url4g Eñ çot-tcet rcqgcatr ræo Car ì[9, Fc, Grr ¡ndl Zn.

Hoûb a¡ll Vrll¡c (tgfg) Eclrrg ol¡alon cpactrogrphy alæ tôø¡ùrflcù

thc¡o orûlonr La ocll-firr yr¡¡t ctnrot¡. lfho Brcacnoc of, tbc¡o

mctaLr oorûdÌ asæu¡Ê f,æ thc cÈ¡sraô ¡sttvfty tn thc ebsanar of

eÄitGô ittv¡lcnt 1o'rÐ.

rhÊ adtÀttlon of lo d,orelcr Mgglg to thfr ryoù@ (rOfc e5),

olttrot¡th luù grcatl.y allfcøülng tho rcçlratlon, narkcdlly 1næcetd,

phorphæyl¡tlon. Qtfsu oorpørtratl.on fæ phoçheyletlon ra¡ roaohcdl
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¡t era r lo'fo. tb¡ od.ù¡Èiv'o oryeatty ü¿ n6¡ Ír¡¡G¡¡. to bl úfoçto¡t

otrrr thà rholc rrngc of oomo¡rËretlon¡ u¡cür

mth E¡¡U¡n !û, qrttnr& phor¡rhary!.atlrrg actlvlty v¡¡ dbtalnril

¡t r læc. æ¡eclûrrtion (4.L r fO-h) at vtrloh o:d.tlEtlon úro prooccôs

et a Ìrlgþæ ratc ther¡ !.n thc ù¡qnoc oû iiliLil uøüal ton &l.tlp

!.rqtcr¡c¡ In nr4grncst conocnûrrtlon rduccü orggsn qrtrko ;Trtlc thc

trmganlo pbophatc rrytekc r¡aat¡,lcô oon¡¡ùent (fOto gg). 4.lr ¡ t0'fo

l&ûle oon¡fÉorrtly gcvc htd¡a' f/O vaLuc¡ thu¡ UCCfa at thc ¡rm

oor¡.ntaetlon, noù Þy atr+.lettqg phorplrerflatlon hrt ralhæ þ
rcduod.ag rerplratlorr" Xt Lr nsù ur@B fæ nægaæ¡c to bc offcctlvc

rt a lwæ oorpo¡ûratton tlren nagrrcotruro üal tt¡hfblt!,on of varl"qu¡

dt¡¡/B¡ eyutær by lrfg¡tæ conouËratl.onr of çuq8lrplc hr¡ bccn rqterücô.

lho dlÀ{tlo¡r of crl¡d.rn te yoert grenrlcr atræcndcô ln

N¡CI-ÐIÂ plutLen df¿ r# unoo4rla ¡rhorphcyletlon tr¡t Ln f,rot g¡¡o

r ¡l!.SNf.¡r hfgltr lnæganlo plroæhate n¡rtakc thr¡r Ln tho ly¡tæ

oontatrúng no dåËal 4ü..1 ton (taUto 29). 0Pt1Ðu oorulltfon¡ fqt

nppo¡{{r¡S phoryþoeylatlon ltth oúod.ru ræo rc¡g}r¡{[ ¡t a tlnj'

oorpcnÈrat!.on of 9.1 t lO-fo. flrc rcdlr¡otlon ln thc rrtc of rcçir-

atLo¡ vlth lmcr¡lng o¡l,ol.ru !'oa soaocntrrtlon lr noÊ un¡FoçüGd

rlnoc thc ¡øÈlvrt!,on obetmctl bV ffingfc .41L. (f gftZ) rorldt rpù

ryply to thc ono-rtcp odôatlon folnif rrlth thc¡c granr.lcr'

e{n{X¡¡,}y, t}F eøbl,vatlon úcrc'tbcdt by Koúlia ¡¡d Ha¡trco (tgrt)

norùð noü qlply, llnoc th¡ plroæh¿tc ærw¡¡¡b¿t!'on l¡ tOo lEw to fo¡tn

r SOL

t{maræ, rtth granr:lcr errycndcdt 1lr rø nrcoro-EulÀ,

oelofun fâlltdt to lncrcr¡r phoæhorÊatlon otrÉ tht udr.l-flroc oolftttol
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rnd, puÊlrlly unaeploaf thc phoçttot'ylrti.o¡r ùtatn ð ln tb. Prc¡tno3

of nrgD.drp (fa¡lc e6). Yæy llttlc lnorgarr,le ¡rhoçhrtc crtælllcrtlon

ooourcdt rhø oatoltm re¡ thc ¡olc ùlv¡Iæt ætel tOn rddctr Urùlkc

zrÞItNF, tlrlr trnoorryttrg b5r ae,ì.ofur¡ çu rpô ræcr¡cd, by ruhtrg¡ LÇr ¡

vhan thc granlGt tæ. hcldt ¡t Ooe fon lO ofn¡tc¡ Ln ùhc prolcuoÇ of,

lO rløæl,c¡ odaire ps nl.¡ ocn$rffìrgcil uttl rcarqrottddl Ln anæoac,

lttülc phoc¡rhoflatlsn t¿¡ obtrtæð (súlc ?.îÌ.

, Thr f,ldtng¡ rr.th N¡CI-EDIA açodcrl granrlca rltff,æ frm

thc küorn unoorptLng 6lfc6t of oalotr¡n sn barrt ç¡,celo l.rootouGt

(etratc anat clrtrrË, 1959\t þr¡t ror¡ùlc tlro¡c of l¡h¡l¡tgr ed Coqrc

(tgp¡) üo ù¡c¡¡'vcô thrt orleûrn dttrt wü trnærryIc Ëetlglto¡¡l.nr arb.partlolcs

of rat livc ottoohor&ta'

Of thr ortÌæ dlv¿lcnt n¡ùal Lon¡ te¡todlr 4.lr a îO-fo, ooPps

rnat frm b¡d, ¡¡o cff,cqt on ths f/O veluc llths¡gtt thoy boüh æiL¡ocit

o¡dd,rtfo ad, phorphonylatloo nerrkcôly¡ e¡d nl&ol a¡rl æbalt rtrongly

tnblbLtlil boüh prooËtlc!*

lhc fladltng l¡hrt o*rûstlvt pleæhcayLct!,on ¡ouf¡I PÌ€ocd ln

thc abccnor of adlloil nctrt tom¡ ra!.¡cil thc quort!.on a¡ to çh¡t f\¡¡tctlon

megnatlrun lr¡r ln the agntm. Sl,nao hæklna¡c rcqulrcr nagncrttn foar

sptfu¡ts aaÊnvlty, lt r¡¡ ¡a¡ll¡cel that thc oatlon ney orùy havc bocn

pr"ov!.dltrg çtluo oonl,ltlonr fø the trqvplr¡g ¡ystcm. tlu:cforc, ur

a{pæl4art çt¡ oor¡ürstctl ln çhtoh thc u¡rnl tr4rplng ;yeÙæ (f.c.¡

gi,uoorc¡ hæhlr¡r¡o â¡rl fÍP) mr rrplaøit trLth tDP. Varlan¡ eoùlr¡'

ati,on of, ¡oôtr¡n ftrrætil¡ aß!, aqgnGcltt¡ ohlæLtlc rcc u¡d. anil lllP var

tilildt to rú¡oc ery rgdrl¡¡¡¡c rstivtty tùrat uay hevt bGrer prcocnt.

fhc rc¡¡It¡ (t$tc 28) rtra thrt ln tbc proænoc of hr¡¡*ln¡sc enÄ
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gtuoo4, goo¿ p¡reæhodylrttor¡ ocsr*cil ütth åIIF rË pt¡o¡Bhrto oooqrtor.

Whrrr h¡u*ln¡¡c enrt g!.r:ooto f,æ. oeÍ,ttcil, thce Ís¡ Úr S¡Preoû¿Þlc

llbrratlon of, f,rægdtto Ptroq¡h¡tc. fhrtr rrgnadrn r¡¡ alO illttcdl,

pholphrto rlbærtlon ças ra(hrectl althousþ t "trff"ffiotion 
ln phoa'

ph¿tc llÞærtl.en ra¡ obrcrvcil fn thc r¡rotcn to trl¡loÌ¡ fil.uælcLc re¡ adÅ¡'d.

In fcøt, a phoqhctc tgtakc oorrlit bc ob¡rrvcdl rhcn thc oatlon t¡s

qûttt.d aail f,luc!.ils ¡¡lôcdl, LdLoattn8 thtü ¡ilflGif 4tú !.onr çcc rd

rcquSc4 fq. tbç dlæon¡tratlon of, ¡ pho¡I¡h¡tc tryteka. Letc cqÉ¡slucnts

¡how that thc yraøt granrlca Peltêll a phoçhatam ¡,otlvlty cvur Ln

thc rb¡c¡pc of ¡itilcü ncrtel¡ nrggrcttng thtt tht phoryhrtc c¡tclfloatÍon

n4r havc bccn cv¡n bcltæ if thc ptnryhata¡c haÅ bocn nroocra'firlty

lnhlbttGil. In eìt¡ euc, th¡ rcnrttç t¡ldttortc th¡.t tfË äiüUtl"sn of

nrgncrign üo thr rca¡rÈf.on nfrturG ¡tt¡n¡ldc¡ phoryhato ltbrratfcn morc

tlren phoqrh¡ts crËælfloatl.oru

S¡tæ aË qfô1gd (tB¡¡) il¡ùrci¡¡ocil Eûl* trûo thc nadg't¡¡s

ucd. fæ Ltolcttng hoåÉC m¡mlc ¡åroglo¡¡t¡, beoærrc thtr qouÉ

çat rbl. te f,6.m o rtable ohclatc ooqplGr vith orld.rn. By rwtng

o¡!o!.uu fYø tho rcrøÈlon uLÉtrrc, Slatæ dloonltratcd a ¡tablLtty

tn thc trrooËoæa torsr{c oúdaùlvç pho4rh*ylatLon noù prcrtæely

ctc¡ælbcd, by othc workor¡. ftrthaaorc, Huntæ anl Sonit (tg¡¡)

rqtÔl4cdt thåt ln r DPlhðT¡r¡dlæt s¡r'tæt v18" o-hlrelroxy-tn¡t3matc

od.ðntLon fn rat livcn ¡dtoot¡odrla, lnøganlo phoqrheto h¡ð ¡n

lrihlbftory dfcot on bsth od,il¡tlon a¡d Bho¡nhorylatlon rhc aÀclltlon

of ÐIå, protcøtcdl agaLnðt thlr tntrtbltlen'

rhr poècotlvc aotf,or¡ of EÐ1{, on Blrorphæylrtlon la ycalt

granrlcr h¡¡ bccn ûl,sotrssGil. h¡r.!h.rmççc, lt har bcon ¡horz¡ that
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f,* granrlGt an?æ¡ltal ln a N¡0ll-80rl, ¡olutlon orlollr¡n illû tærù

nnoorplc thc ød,rtsttvÉ üð phocplorglatfvo aool¡anl"n¡. l[hrrcfono,

tha aotlon of, Wlll' tn ¡rrarû granrlor roqulrc{t f,lrrùt¡æ taw*!.grttonr

Xrrr¡protlvr of hos tho granrlcr ¡Fc p¡rqpÉrrdlr c[thrr Ílth c rlùbor¡t

EûlA ln ùhc dl¡l¡rtogretl.qg or rarhtag raodla¡ tlra ¡rrcoorcc of Etå
ln th¡ ro¡stion ¡¡t*Èr¡ro ln¡¡rtùly etlnrlatcif üÊ retc ef Þo'th

o:ddlatton erd phorBhc¡rletlonr In dÄltlon, l,t prcvoutd, thc le¡¡
of ¡cülvtty rhør thc grarrrha ;crc prclrn$atcô at g¿% fæ 15 ptm¡tca

(ro¡.c tr ),

fhr rffunrl¡ù1¡tg úfcat of EDIL rac osqraral çlth tño qÈhff

ooqraurlr¡ TÁ!., hletldlnr enû cthylcndllñlnor EtIt, chcletoa wtth

tllvalcnù ostl,o¡r thrsqgh for¡r oarbo$I grùrÐr ar¡d thc Èço entno

nltroganrt hi.rttûtnc ohclrto¡ ttrrough a oarb¡fl a¡ú m ad.¡p Stror¡B¡

rn{ ct¡Vfo¡ro.'i!1ætm thrørrgþ tme amlp g:or4r¡. tho ¡¡rart grr.rrlçr

ræc ðlri.ntcgrrtcdl a¡d, ra¡ùrodl ln thc roraal n¡rn¡æ, anit firtùlly

nrçcrdcû tn nrr¡rudl.rrg rôlutlon¡ eo¡rtal.nlng cquel rneuntr (O.Ogtu)

of tho dllffcc¡¡Ë ohol,atlng qgt¡tto. !t6 rbLlLty oú hlrttiltnr to

rctala þûth tho o¿d.il¡tlw enil phorytrerflatlvc ncoù¡ar¡lrn¡ of, thc

granrlcr ooqræcð f,avorebly rl.th EDEI (fùle Ð1. Ettrylei¡*ð!.strr

oa thc 4hG hi¡d,, attdt mû rùl¡n¡trto dthar ¡¡rohe¡¡l.m ovr thr ba¡to

ayrtæ, l.G" thâ ¡yct@ oontefnlng æ eknlrttng rgott.

Eho rc¡r¡ltr rtroçn Ln tablc !O thror ru lfgltt on thc ¡stlon

of &[år In qlcfrnaut l, lùr grarulce wcrc cqrtllbratoil [n thc

Irrctcnoo of AIP rd varlqu omb!,nrtl.on¡ of DûIA, rtrè orytlþ phoaphato.

Eha oontsol, vüarol, l, tar trcetcô tn th. larr Eårur¡r rg thß u¡uaù

oddlatlv¡ phoephm'yletivo cqrrlunt!¡ le Gr all rcagcntl of thr
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r¡as.tloa ntzùnæ mo cqutùlbra.tcdt in tlp prclcr¡e. of th. yraøt granrlcl.

fn ræ¡lrl 2, 5¡flÂ ¡¡al pho¡phate rcne O@lttd f;rom tlrc ræst!.on ¡¡l¡ä¡rc

iù,¿{.ng thc oqutllbr¡tloa pcrlodl anl dÀldt tìFoß tht ¡ldlt bulb et gcro

tlnc. Shlr trcrt¡ncst oor¡rð llttle qtra¡rgc ln rotlvtty. tlnn WfÀ

rr¡ lcfÈ s¡t orf thc rsãotÍon dxùurc ørttrcly et¡t qùho ghocphatc ler

ptroctl ln thc elðc bulb ibu.lrlg thc cqÈü1br*tlon p*aod (vcraol 5)r

tlr.f. Ta¡ û ocnstdlrc:¡blc rcih¡sùf.q¡ La scttvtty rndl e lwæ!'ng oû thÚ

f/0 vri[uc. llrf¡ ra¡ ¡l,uf,lg to thc dt¡t¡ llrfra !.n T&lo 1l' Tca¡al

6 r¡ror¡ that rtra:r f$P ùü ryùho phorçrhatc Tæc cqutLtbretc¿ üfth tha

y.aßt grrnrlcr ln thr rraotlon nlxtrrrc, tlræc ;t¡ t n¡rkoil dlsoa¡c

tn phcrplroqylrtlon" rrhloh rar onl¡r prrtly r.vüf¡.û by thc rrlbacquc¡üt

eitdlltlon of EFIA (Vrercù 4). Vc¡rcl, 5 itæon¡Èrrtce thet þhe P/O

veLt¡c l¡ ¡roû læteualy ¡ffccrtcal by .qt¡f-}[brÉl¡U thc granrlol ln tho

roåÊtr.oü atxturc Ln tho ôræcc oû phor¡rhatc.

Xa thc ¡oao¡rl oøpartal¡t, nrblo !O, tlrø tl@ of AIP rddttton

ças ¡I¡o v¡rlcd. ISoin thr btgglsÈ 1O¡ of icrtlÌrlty tü rut€û rtËn

thc y¡r¡t grrrrrto mrc cçr[ltrrtcit tÉth ûtsF .¡d trroeigerlu BheqhgBc

bil¡t rft¡¡'t W[* (Vo¡ar[ lr). V'¡¡iL¡ e ¡nif t tho't thet cqulllÈrrtlrU

tt¡a Sfå¡r¡tr¡ rltb lrw.ganl.o phor¡phrtc I'n thc eb¡cspc of #fP dþEc noù

gfcetly ef,f,cot phorplrorylatLon llrra, ths loas o'f aotlvlty eiunf'ng

oql¡tltbrrtio¡r u¡dcr orrtatn oonilLtlor¡r roqtrl.rer oorú¡ct bsfilct th¡

gnrnrloc¡ !,ncrganlo phorphrto üil å8P tn thc lb¡r¡¡oc et EUIÀ. fh'

Lnætlvatlon tlr¡"cforc ¡oærdl to oøpæn illP rethr tJran thc æh¡ll

plrorBhorytettRg nrcùtl¡¡!'rm. lllç ¡ce¡Itc ti¡otr¡gað bclor f'UrthG

ütrPæt nrEh r tl,cÜ.

f/0 vrtuæ rtrrÀtly dlcæcr¡c Ítth tnorca¡t¡re t¡tøib¡È!'on
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Ircied¡ (fOlo t'l). fÌ¡l.r 1¡ ¡roû uaoomcn f.n od,ôetlvo pho¡pÌræylatlon

syrtæs, arú. l.l uanelly c¡ctrbcdl to ðstø't"æetlon of, labltc ünstæô

oeryIccr* In thl.¡ oc¡r, ¡Fnrvcr, lorr of aottrrl.ty rrr fdleùcly
rcvrr¡d by r ¡ceenil rddttton of AIP (fOfc tf ). fhlr, tqgcthcr

rlth thr cbovr cqrrrLnruùr, ltrangty ruggoüt¡ that ðcooqlorltlø of

#tP æ Áffi ¡sqor¡¡str fæ tha ttÐc-lol¡ of phot¡horylatlrg ¡sti.çlüy

ln yrart ¡rertnolct

Fm tlc abqc r.carltr, lt r¡¡ Ðp¡rc¡û thrt rt lcar! o¡¡o

rGs.oon for thc relatlvcly f* e/O valucr ôrryvcdl ln yraøt granrLcr

sarlû bc ttrc progrcsr!.vr locr of tho çcoLf,lo n¡olooùX4c phoqrhatc

rooqrtonr 81æc tt Ìr¡¡ also bæn rhcn tùrt Å¡úPr ln thc pratæn

of ¡odfum flucrlôon ru¡l¡l not æt re e phoqrhetr æoçtæ, oonrcrrton

of tæ to l¡fiP çotrldl oat¡o a oç¡aetLon of phorphrtc cctcrtfleetlor¡o

nath+r rv{.dlcæc for thb lrypûth.d.r trit Éùd.DËû fi@

r¡rothæ ål,rccùtonr whGn ùho yaart granrlcs tlæc l.mrbatcd, in thc

pro¡qroo @f S[P, ædf,rur frIuæùlo a¡rd, È¡¡ffç¡ a llbæatlon of !.rmguto

pl¡eçlutc ue¡ ob¡æd (rr¡lr ,A). fho lm¡batlon pælodl d¡oecn

(tO rnfarte¡ rt aaoc) eçrelleil tha cçr[nbr¡tton ¡rcælott ú gd,ilrûlvc

Blpqp!çyatetlon qnrd.utrtr. Phoephataac adtvfty rar grcetly

rtt¡¡¡lrtctl Þy tho rÄÀttlon of negrsd.m ohlældtr to th¡ reastton al:çb¡rç,

Ehô süLuirl¡ttoa rer orùy Dstty ¡'c&rod by thc ¡dlê{tlon of, ¡odlltu

fluon{rlc" fha lr¡hibltùon of phoeh¡tars ættvlty by roûlu lttþrlôc

rr¡ ¡sü u.nrqlcoùcd, rá"mo ftuo¡ttlc fu kmur to ln}úblt plnæhete¡¡

rottvlty l¡ oùhæ ryat¡a¡. Tct çlræ Íluæi,ùc res lcft out of th.

rçestton d,xtr¡rc uscdl fq od.dletXvc pltorp]rorylatlon rtudlLco, lt 4rA

r¡cù h¡nro lqy çpreoJ.cbla df¡cË olr phoryhorylrtlon (lOto I ).
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It ÍfXI br rcorttcal t¡irt es,lolr¡¡q dün úû unooryLo od.tlettrvc

phorphorlylatl.on tn yca¡Ë grrnrloa prqrereð tn e NaCl-SüBÀ mdtts.

llrülofæo, thr eff,cEt of th!.g úcÈ81 !,on on tho pr¡oæhcta¡e aaùlvl.ty

rc¡ crsni.nôaL rho orpælmnt¡ rh*d (trttc Ð) fitr¡tfy that

grenrlor nrçondl,ocl, l.n n¡æo¡o ¡Ìrçc{ tcæ ploryh¡t¡'sc rsttlrlty th¡n

ttrog anry+rÉcil In l{¡t].. ScorZrlty, thct ecld'ue ¡Êtrul¡Èlqr cf,

phoçhrtarc j.n bcäh prcx¡¡r*tlon¡ 1¡ sbout l@ pæ oçÉ. $t'no¡

æegfurirn¡ nhloh i¡¡øça¡es o¡dilatlvr phorplroyllrùfon, rtra"rlatd'

phor¡rhatarc aotlvtty gg tltt¡¡ oeÌofuu, Lt ecca¡ urùlk¡fy tlrat thc

unoor¡rltlç ef od.dletlvc ¡rhorylrorytatlon by c¡!.dtn ln e¡oroac ¡¡ç'cnil¡fl

prrtlolcr o¡¡r bc cryt ¡tn¡it on tlrc ba¡l'r of Pboæb¡tg¡o ¡t1¡tr¡lltlon'

Th¡ ilÈr of tlbæettott sf lnorgrnlo pborphatc tt açcnllorÛ

on thr plI d¡ thc rcrgtfon nLstr¡rc. urlltËì rlbrltD! ooult!'tfmrl thÛ

rcastlon t¡ fãrÈc. than at m¡trallty (TúIc Jh). sbl¡ oor¡1ô bo thc

rcaroË ç¡1y eptf¡ßE P/O vefuor v@t cbt&frËif gü pE 618 (Sù1o 21,

It soulil t!Ða foltil tll¡t thr rll u¡cd for nüad. od.dtattr¡s phos¡rhæyl-

¡tton cqpa¡{,p¡qtü tü r5rÈ ncoceÜp'üY o¡)tl'lae tæ thc phoæhæyldtf'qg

ryrtm t¡¡t rathæ that ttìo batt¡æc bctçcø phoryhetc c¡tdf;lcatlon

slûlibglcÈionf'rl.nfrrpr¡ncfth.fon¡gattblapH.

IJk¡oæhd!üc rctttlty ta yrut granrlcr ua¡ n¡rfAny üf,fGctad'

Þy tho ¡rrÊæD8o or abronoc of boôh ætlto phc+rlrct' tn¡l EI'Tå'.

Iffigünio phoçhatc grcatly rtl¿ilt¡toiln wttllo EUfÀ rcis.rooil ùha qtcrÊ

et 6ttm¡1rttron (fr6fr ,5). ¡l¡g¿lr3'¡ thrrc lr¡ t l¡.g!¡tly Ugn¡r

plroehrt¡¡o aotLnâty rtth tDP ar ¡¡b¡trttc tltå$ ¡rltlt ÀIF (thþtl

rs+nrlXf rq¡til npù b. prolarÈ tn thc nca¡illæ d,rtr¡ro durrrng sú'ûetlvc

Blror¡rlræyl¡üfon cry¡rrL¡mnt¡ iùro to th¡ tI(þl¡ ef yet¡t h¡sklna¡c
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enil gluooao). Ihc ¡roaetrbüfty of th¡ phoqrhatc roluti"on lnbroitroû,ng

a trapc-wtal ra¡ clt"d.natoü by parafug tùrc ¿olutton througþ Zoo-Karb

2Ð (Nr fìoüR), Phoryrhatc solutlon¡ trcetcdl. fn ttrl.¡ üenãlr h¡it thc

rmo of;?ogù on ¡rhorphat¡¡c rctl.v'á,ty rd' P/0 valuc¡ a¡ thc orlgtf¡rl

¡olutton¡. Althngþ 19 ntcræolar of plææhotc ræc næ¡¡*lly urcrf

!.n th¡ r.¡r¡¡ nlrturo, oo dlffæc¡æc ln raùXvtty ootrlal bc óa¡rr¡cù trtth

;¡ llttlc ¡¡ 5 r¡ûsrøplct - th¡ lçcrt enorurl¡ rrhfot¡ cûrld bc u¡cð 1n

pher¡thüylatlon rfipülnctúro

fhc unooryI{ng estlvtty of â.lr-Dû{P ha¡ bccn ili.¡stueoil. In
l,rotetcdl nLtoqlrerdrtr thc ætfon of A4-D[iIP I,r coqrlcx. Iù has boon

utror¡r (mrreæ, l9Þl¡ lû..ily, f 9tr5) thet tlca]rly prqercdl dtoohonilrle

b¡¡ e lg¡r åÍP-a¡c eoùtvaty tof,a¡dl rddrif sbstra3c, but on ¡å¡rttlon

of l'sç oemcnÈrrtj.o¡r of 2.lFDl{P, ÀßP l¡ þilrolyrcê et ¡ rq¡Lè ratc.

In l¡olatot dtoohonù{,a¡ thc ¡¡û1on of thtr ooryoun!, 1r ry¡rucrûly

oqrlox ard ney lwolvr, mo4gøt oÈhæ tlrtngr, cffcets on thc pa:ncab-

lttty of thc affira¡r (fæfc¡r, 1956't. Howovæ, È@ thc çork of

eæ{y aM wÊtlnrr¡ (lgSù on thc astlrrlty of aEucour c¡Êrrcü¡ of nlto-

ol¡o¡ürlal rscÈorp drfaû pmilæe f.t çpcug tt¡at Z.lr-DNF ha¡ ¡r cptolflo

rttml"tetory cûî¡oû on tlç ú[F-r¡t c¡¡BJüô lt¡ttf. fn ¡ncrt granrlcrt

¡ sùtu¡latf.on ef aøÈtvlty ooûû nst bo úcte?óal últh ttrlr d,,tro.¡rhoæ11o

öoqroud' rú'tlm ln thc pr.ræo. or ùgclær of rodllrs llt¡æf.ðo ur¡d,æ thc

oontll,tlonr ilc¡orlÞcdl tn $rrlnart { n hblo !6. trn thl¡ oaso, thc

leok of rtturlatlon osr¡lil h¡vc bcc¡r ûtrr to thc f,eÊt thet thc nagrrrltn

¡tt¡nrLatcð {I!F-úc eotlvtty r¡¡ ao htgb thet ¡ fr¡rtlp srl4nrl¡lfon by

Z.b-UP rmuld r¡où bo T¡Irslqûr llorcvæ¡ thô sdlitltlon of 2.4-DNP to

e ryrtca rrt prcvleuËfy aotfvrtcil by nagnd.un illtl ¡pt rcaùt ln r
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dln¡tetion of, åfe tçr.olü¡l¡.

He*.a¡n üÀ [ltlJËkre (lES¡l ltr.rdytñg ¡lÍP-a¡o dtvtty ln

r¡t lLvç rsltoohonalrta rçortcd, that Eüohrn{ool illq¡cdot lr.oarttcð

t"n e afiÉ,nal rclca¡o of tha üüJÐt¡ lhl¡ çr¡ fcuit to bc thc oe.Br

rtth yrart gfrnlcr el¡o. tha rycot0l,s tIF e¡c aottvlty ålA np't

vrr¡r vLth truoaølag dtl.al,ctcgratlon Bæ1oèc'

CæteLn rnrfph¡ðryl bloolr!.ag qgorû:, æoh ¡r lodlo-aertonfdlc

rnrl p-6¡¿æo-úæourfkrgoatc Ec k!fin te umo4ùc phorphc¡rlatlont

atggo¡ülng tho f¡rùloil,¡rttl.on of ¡ æ¡lphyilryl orbctâ¡oêo ln ùhc phoe-

ph*ylatlon lrrooote (fcfrø.nge, l95l). ÎÌl¡rcforc¡ thc f{r4tqg that

ls eorncutratio¡r d ¡rornbr (r* * f O%) fnncoaleA thr anou¡¡t of

phoçhrûc c¡tæ1fl,cd rhrtng od,dl¡tlvc plroAhor/fsttoa ¡fatfo ï)
qr¡rcucè to bo oortruy to thc fldtng¡ ùtú.n dl Trlth arrf.ne,l ntto-

clrpnilr{r. llh. frøt thrt oy¡ùalrc cthyl crtæ partlalty ¡bolfCrcil

phoçhr¡rlatlo¡ vlth nrcoü,r¡rtc ar rrb¡trrtc aorflrocdl tho ftrd!.tg

obtelnritr Ttth thc ¡trlp}çldlpy1 hlooÈf$B egrnt. Ilowrve, Íhøt ¡rda
(f, 

" lO'fo¡ rr¡ togtcil on ùhc phoryhetaec rsti'rÉty cf thc ycott

grenrlor¡ a 5O pæ oc¡¡t rcdlr¡cÈton ln phoghrtc ltrbcretl.on t¡¡ ob¡l¡vodl.

lfhte¡ Lt çpoucð morù 'lf¡tcty thât tho inæce¡cdl phor-

¡rhor/letlon ùrwcdl rlth p-Gñ¡ ¡rrcld ln thc üsry r¡rrtør ça¡ &rc

te th¿ lnlrtbltlon of ¡¡troqhatr¡o r¡tlræ the¡r ¡ ¡tLnrlatton of thr

phoAtræylrt!.on øcoÌ¡a¡¡i¡n efthough !.t 1¡ ldæclttng to rpùc th¿t at

2 ¡ß tO\, ¡r+ouibr .r'Èral e rnr¡rkccl lrrtrlbtûton of bsth odilrtlon anð

pltsæho'rylrtlon

lhc ûæ¡utrstfon of boùh a pho¡¡¡lrrte¡c rotlvlty anü e

qyrtglrusc ætlvity Eortrtruil rttl¡ln thc yrcarü granrlot ¡cøcdl to
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o¡çlldn prrttrüy thr 1æ P/O rettor &tr!.¡rrrÉl ln csllcr cqpæiatil¡tt.

Àl¡or ** 31¡orto¡¡ Ín pho¡¡tlt*$ctlrg ¡attvlty ff¡prrrr¡tly ra"e tìrc

to th¡ lo¡r of thc ptroçhato roqrüor rtl¡uc th¡æ tro arync¡ osuld

eos¡ú fæ r lou o'f åI¡F f!@ thc rcaatlon ¡El,rfi¡rcf 0Dtlnel

ood,ltlonr fæ thc &ræstloa of ¡rhoryhatr c¡tæ1fiLortlon rcqu!,rc

thct r Ugh fDPáne rrtto bo Brl¡Ërt¡d tlwrrgle$ t¡lr¡ o¡çrrl¡s¡url

pcloü,r t¡æn.llÍ tl¡lr lr æhlcË¿t by edüüüg g|.uðo.. rnô h¡rlrlna¡o

to annrre r lqv lsvlt oú tEP, tn ühc rc¡øtlon nú.rütrrt, h¡t tf thc 1ærl

of AX¡P L¡ rl¡o rcià¡ocdl by Bhoçrhetuc astfvtty¡ tha qpttdm eonilttlon¡

lurlil no longæ br prartrvcdl. Thæcforc, to tca;t furù.lrc. tbo !1gto-

thc¡La that tho phoçhatc qpqttor bcoæ ftnltlag dbrlns th. ,O

ainrte r,ryrr{uantatr pætoilf ¡p€oovrrl,c¡ of, ailnlru nrolæÊltc¡ flø tlrc

rce¡tion ul¡hlr.¡ ruc ndtc. gaqrlea uær ttttdrrya ftø tltc rragtLsn

vcr¡alt rt vælq¡¡ tlse luùcrry¡lr c¡rdì rÄËt dt to an 6quaf velrpc of

O.ltt EUtå, to tebâblt ngolctnacc aoûlvttn tho aoluülon vr¡ rantrall.seå

to BbaæIphùhalcd.n aË botlcdl fc 3 d.rutc¡. Thc ¡olutton v¡s n¡¿r

qp Èo yelr.rm, tho preùoln rowçtl by ocøtrfftlgetlon ¡nô ¡eryIca plrocü

on e Dçc l, ttr' oclt¡u¡r. flc nrol.oqtlðo¡ væc rçar$cil ard

ucryoð ¡¡ dle¡crlbc,il tn Chq¡ûæ à

Strangcly orûrgb, tltrr{,ng thc ,O alnrto od.ùetlvc phoçrhm¡È-

atlon crycrlænt, not only ü.if tht totål nrclcølttlc oonprr¡trrtlon

ræ¡tn oorutaËn h¡t tt oou¡utretlon of thü lttôlt/tiüorl r¡¡alcotlilcr

aü.4 rot vrr¡¡, Lor¡ tht lB/SfF ¡'rtl.o røltn¡d, hfgh w!'tlùor¡t try

udctt olungs ln cûtlrrr eor¡stttt¡d (feUtr I8).
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Chætæ I

Inùrodhrctlon

Erwlou¡J.y ltÚ¡.ac, Foanoo r¡il Devtc. (1956, h¡A lhown that

tho tploal o:uotto bdlâvÅo|¡r (1.c. Ì¡ypotonlo æallfrU) e'f rcryþIng

l!.vrr nltoolron¿rlr rrer obacrr¡od onl¡r unêcr dlotrfucntel oo¡rlttl,om¡ crg.

ôcftolcucy of nagncdrn or plnqphatc eooqltorr, or thc prctanoc of

tnøgurto phorphrto. llarnr.1 tD¡! Fd.gÊfron (1p$2¡ arb) oon€Lt¡Âd ftm

vt¡rrl ooqlælron¡ that thc rytologlcal ¡tltc of grallt'ng rwÈ onty

lrlFlrl3rnc¡f, h¡t ta¡ al¡o !n ttga trfluc¡æd. Þy tho ratcg of od'ôetlon

e¡dt odilet!.vc phoqrtrorylatlcn Fonun¡ a¡É Dcvlc¡ (tg¡6) rhorctl that

nrttt¡æ an rstlvr rtatc of m¡ttÞoÌ|s rq. thr prcaonor of thtgþ cmcrggrr

pho+rhetc c¡Èæa wr.o rcqul,rcdl to ¡¡¡l¡tata a lor nltoolprúr{'al ratæ

ooÉrrü rinoc ÐtÀr dtrrtc oçr}lùc, ¡llP ¡lú negrurltn r'trt of;fcsÈlw

tn nrtnÈdrrlq8 e ooÍtr6oltgð n,nteo}ro¡d¡.:lar |trt¡ctt¡rc rt¡llc tnørganlo

pborBhrta pnWc{t al¡!¡ftgdoül¡ l.orr it Él¡il¡.}¡tcil thc tponËeÐoì¡l

uclllng prgÉca..

|[hc ctfcoù of tbo¡c ooryouilr on th¡ oæsùlo bchrvlour of

nltoolro¡rdlrll fas alro roflootcdt tn thcd.r of,foct¡ on od.ilatlvc pho¡r

etlon EDIA anat magnrtfin hnrc bacn rtrorn to provldc !çrwrit P/O

yaluol, rlrllc lnongenlo phoæhatc lra¡ bocn ctrqrn by iülutæ lll{1 FS¡ìA

(f gS¡) to ræcrd.bly tnt4bl,t od,iLrtlvc Bhoaplræylrtlon'

tpper¡¡¡tlyr r Preof.so nl,toolrodrhl ¡trr¡dtrrc Ll meceeor¡l

bcfæc ¡rtroçhetc c¡tælf,loatlon e¡¡ bc etaorr¡trrt€ð andt eglrÈr, nrett

c¡ oalol,rn, tþyroÉD. âgt !,nr5arlo plolqthâtc, ltr!.ch ¡¡.G ê{ttblc of
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oaÈlalng tho nrltoalrsndl¡'!,on to ¡rcll (ræIry, 1916), rf.II el¡o aer¡c ¡

dlcorca¡c tn tlrc rato of Bloqhorylatton Slnoc thc nodlc of, astloa of

EUfå., lrmgrnlo phor¡rhetc er¡rl raagp¡1rn ol¡lod.tlc sn thc oddl¡t-ive ¡nð

¡rhorphæylatfvc proeGrleû ln ycart gronrlot rærtrr¡ô url4letmit, thcfr

of,fcst¡ oa thù stnrott¡rc or ¡fso of thc granrlca ra¡ l'¡rvc¡tlgttcdl.

Boer1t¡.

-
Yertqr¡ ucthodl¡ travc bcon utLlt¡d to noagr¡ro the awcl'11n9

æ qrtako of, w¡tcr by ednal nLtod¡onilrla. VlsuÈl ob¡metlon und'æ e

phero-eontr¡¡t d,coroqrc 1r ûE cotjfio trrt orùy guelltetfvc (Ua¡uan E9 ÊL',

lgSe). lthc Eort oonvrrd,c¡¡t Eüthoit t¡ thc o¡rtloe.l ifcn¡tty uqÈhod.

(CLctrrt, 1952', vl¡l.ch næcü.y !.rvolvc¡ follætrrg olrer¡gca Ln th¡ qttoal

ifrrntty of th. ¡¡Í.toehoÈlel nrqrcnrloar Ihc rytcEr of watcr by tho

nttoohonilrla preiluoo¡ r L¡¡¡ tlcrr¡c body rhl.oh orn Èo ob¡æoð by r

dtceroa¡c ln qrttoal clc¡¡¡tty çlriLs aontractlot! L.c.r a }o¡s of d.to-

ehorúrtrl rrtæ l¡ rafloc¡tcd. ln ttp tncrcalo tn qrtl'oal ôalulty. l'

gootl oorrclatlon üi.th thl¡ toob¡riquc anrt tÌ¡¡ æro tltrcaù nøttrodl' of

hl,¡þ-qccð ecntrtfirgatlon Íollgryc{ by wct- t¡¡!, al¡y- çolght ôsts^ntnatl'on¡

ha¡ bccn obsavÊd. by Fr:l,oc lûtL. (tgg6)' fn v|'ø of thcoc fl.nillngr,

thr qrtloal do¡r¡i,ty ucthcdl lar u¡cd[ !.n thc¡c rtutlic¡¡

Inltla.llyr srect grenrloa wcr¿ Paqrerodl throtlgþout |n I pæ

cclú NaOl rolutLon, Eha yrasù ooll¡ rrçr€ iltaLntcgratcdt u¡ûng ¡ to-lã!'

ahcklng pæloll a¡ êc¡orlbcdl nr¡ilæ ilfcthoclr" a¡¡l, thc grenrlor wtûra

f¡olrtoô s¡¡il, wachoô eceøütng to th¡ gùr¡rita¡d Proocah¡rrc' fhl grrnrloa

(t te 1.i mg. tlryrwodgþt) rcc ptpcttcdt Lnto q¡vstta¡ ¡¡rd' ths olnr¡gp¡

ln optloel tlcnaú.ty f,ollorcet at 520 nf [n r g¡oEtrophqtonctæ.
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E4rcrl.nants rGrG oonituctcô ts rtctsrmt¡p th¡ co¡rillt!"onc ncccaeery to

(tmon¡tratc r elor retc of ryOúarooua srclllng. Homæcr, ncltltc.

v¡rlatfo¡¡ !.n thc torú,clty of th¡ anrycnltng nodllrm næ ohangec frou

plf 6.5 &7.5 rcrc oryeblc of oord.r.rg any otrango la th¡ çttoel ðcneLty

of tho yGatt penttolo auqrcnaloa. &cn th. adilttl.on of lnorgarrto

¡rtroryhatc, rhloh t¡ t<rurn to ctLurletc ths qrontancouo rnrcLllng of

!.ro!rtcð ret llvæ d,toot¡ond¡ta¡ frilce[ to promotü tf{r rcùrot!.on ln

qttcal dtcurd.ty,

1¡16 fn¡blllty to obgwc rnoLltag r¡¡d.cr thc¡c oorcütlon¡

¡n¡gÊertcdl thst thr ¡uest granrloa væc fr¡Ily iBstüfddl bcf,onc thetr

optfoal ctcnd.ty les ncaÃlFcð. Sl,noc ancroat ha¡ bccn u¡cd. r¡ thc

n¡èLtn of prcfrcnoc for thc l¡olatLon of ar¡t-nrl dtoot¡onilrla¡ lSpcrtorú'o

luoro¡G (O.!¡f) ça¡ u¡cdt ts Lcsl¡tc thc ycert grarnrlcr tnstcd of N¡CL.

À¡ ;a¡ thc Ca¡c çlth Ns01 prc¡rarc<l granrlcr, vu.y }lttlo çontancoro

rwclltrrg rat oþcwÇd ln tlrl,a ncd!.¡n crcn dÞæ thc grarulot tæG àatåGð

to væy dt!,lutc ar€rotc aolutloac at roq¡ tcryrcratitrrc. Slnllarlyr

dðltlon of lnorgard.o phorphatc or varlatlo¡rc ln plf fett cd to prodhrcc

aq¡ cirurgc tn qrt!.oal d,cnaltY'

Tho nsst rtrlldng ob¡cmatlon, hmcvær t8 tlrc largc, rlnost

1n¡ùarËanao¡c laÉFca¡c ln opttoal dtcnd,ty proaluoctt by tha aÀdltlon of,

nagmalr.o ohlælcto to thc grarnrtc ¡rr¡renaion (flg. t). Pl',,ac !È3L.

(19fÐ Ël¡sr€dl. that Al{P targcly præcrùcû thc ;wcll1ne of n!.too}rq¡drle

wÌ¡tlc thc ft¡rttræ adðLtlon of ¡nagrpd.rn oausedl a¡¡ aLuooat ooryrlotr

røvæ¡al of thf.s prooGË!, rl¡flc Tælcy (tgf6) tas able to dùmo¡rsÙratc

thot megrsd.r.ro prcvontcü nttoohondrl¡l rreLltng últhout tho prcaantoc of,

l¡lP. T¡arcforo, l,t oAn þO reaoonably aranuoil thtt tho Lnorca¡o tn
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qptlcel iXrndty ¡h*n ln Flgruo I rqrrorcntoô a færrtraotl,oqi tn th.
d¡c of, thr yce¡t grenrlcr.

In thc eo¡rtreotd rtctt, t.c. aftæ thc grerulca hed bccn

trcut¡il r¡.th argnaa!,un, ft rrr poralblc to ûcror¡rtretc a dlooroegc ln
opttoel drn¡á.ty by thc ddlt{sn of tugenlo pho4hatc (Flg. t). fhâ

n¡gnsalui Lrüuo.il esnÈrrstlon ra¡ e¡Èqgstd.rodl by Lnæglnto phoq¡hrù¡r

trcr ïhe$ thc grrmlcr;øË treato4 Ti"th lru'ganto phor¡Dhrtt bcforc

üe5¡Ð!d.tæ, th6 ohango ln qrttoa.l rlcnrtty rer only 1t pæ ecrÈ of that

rcærtoð rvltlrout ¡rhoe¡rhetc trcet¡ncnt. F\¡rtheuorc¡ the ordtcr ln çhlol¡

Inorgard.o phoryheÈc andt uqgnsclr& çes eil¿rð a¡¡raraûly ilstsuû¡¡il thc

ulttsoto ¡ûsc of thc prrttolcl, ¡ltho¡gh beth trcrtnmtr yhlllcil

partLsb¡ æatlæ ln ¡tru than tbc t¡¡rtrcetadl osnùrol¡ (Flg. t ).

Â11 th. æIalcs¡oË cùtalnd at tl¡1¡ atagc arggortcit that thc

grrnrlar rwc ¡lrca{y rollÇnr lr¡ruepcottvc of thc tonlcfty of, thc

solutlq¡ ln rhlolr thc gron¡lêB rêrc a¡ryord'cd,. In all thcac c4rcrlucntat

tbo ¡æart ocl.lc urcil had, bcca oomæotelly Broccrscd, r¡ldl rc¡c ôtel¡ptl

ln r prcemd yrect orkt, hÈtoc l,t ç¡¡ alruucil thrt bcfoeo dllalr¡togratÍon,

tho ocllr ucrc ln a ncrtlag ¡trtc. [lr¡mf,ôrc, 1t ru etlll r poadblllty

th.t tht granrlte ruc alrceÀy ¡rollrn tr¡d.itc the ocll prlæ to ðl¡-
lntogratton Tl¡l,r ça¡ q.rltc ètffcrGfrt to thc rrr¡. fn rld,êlt r¡¡fnef

nttoehonil¡'!.ù væü ¡rroocacod,, fhr mttoaho¡drta uocdl ln od.dlatlvo

¡rhoçtræylatlon rryrælædË arrl cq¡cs{.æ¡rt¡ 1r¡solvlqg Tatæ crobrrgo

ûcrr 1¡olatcd fro¡s ¡øtlvcly uctebolt¡ùU oallr a¡d. t¡¡cd, lmaôLatcly.

Thcrctæc, to rf.nrlatc nøc cloaoly thc oo¡tilltloru urdrr *¡tch ntto-

et¡ond¡dr væc lrolatcd¡ ¡trâ.eè ocll¡ væc lntrrbatod ln 0.911 uæoac for

6O pi.rutcr ct ef0 a¡rt thcn dlLrtnùcgratrû.



ro8

thc rc¡t rtr{*lng dllffærræc bstrcon grrrulcr prc¡rrrcil ¡fÈe

l¡rsub¡tlen of th¡ orllr tn ¡¡cso¡c rnd. granrlcr Brqrarcel, frm tho ylsrt

orko wl¡ tht f,æt that¡ !n thc fonæ Gt¡., thc lnø.ca¡c Ln qtt!,oe}

ilcrud.ty on thr dd.l.tloa of nrgrurfuu re¡ nr¡.kcdlly rc&rccd. (ftg. 2).

frrrthcr:norc, rwrtl.lrrg oorùdl bc ô¡øvcù aftæ tht ddlttton o,f lnægento

¡rhoçhtùc rrlthor¡t Br{æ ¡itilttlon of negnoeltn. Althougþ thcrc gnenrlce

ttiil not .slrlblt thc çorÉ¡¡rl¡n¡rl ncllllng *¡æv¡d' vrth È¡ol'¡tcil ¡¡ln¡l
nttooho¡drtl¡ Éren Xn aüræaly trypeto¡rfs .¡qao¡{t tolÌrtfon (O.O6flf),

thû âAdttlon of nagnod.ra olrlq.td,c follilsdl by lnorgante ¡rhoqrbefo

rostùtað ln granrt.ce havlng ur qrtte¡¡ ilcnrtty lo¡e tha¡ thr uatrcatcd

ooatrol.. [l¡1,¡ v¡¡ ln d.Lrcoû contr¡¡t to gpanrlsc laolcùcdl fron ccllr

not pnæá.oudy t¡lø,ibatcô Ln ¡næoec r}t¡¿! thc qrùloel ûæd.ty o,f thr

oontrotr ræeLrptt 1æ thr¡r thc trortcdl graruler* fho¡c rce¡It¡

auggoatcð thrt ellælrg thc orll¡ to ætrbollæ prlæ to dllrlntogratlon

yf€ûdtd gra¡¡¡jLc¡ ln r n¡oh næo eo¡¡trstcit ¡tetc å¡d, thur æc aloroly

rcrubltrg rydlrrt mltoohoÉrto"

No ûtf,fcrmoo oa¡lt bo ô¡ætd, ln ofthor thr phoqrhetr

rrücl¡.tt¡g æ tho nagæd,tn taeluocð oonüleøtlon 1n tlu prurcnoo æ

rbrc¡¡oc €f lüP, lær åfP, E Iå c' 8.ÞDNP. Ålthq,qgþ tho gnenrlcr

lrolatcð fron asËi.vcil.y moùabolfalng ælls wcrc in a Horc oorûreptoó

¡tatc tlrrn grrnrlc¡ t¡oletcal from rcrttrg oe}lr, thoy dllil ¡pÊ

qprdaÞly e.ltor ùl¡a P/0 Tall¡c.
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CNRM $'BSÍfRÀEE

Introd¡¡dlon

-

Errldl.cr¡oc fæ ell thc c¡¡Jr¡¡ca of tho t¡1se¡ùgxyllo aoldl' q¡rolc

la ycart l¡ nør bcyonil qqcrtton" 8æ of thl¡ æltlcnac rclatca to tlto

tacøporatLon of lrotçto aoctats lr¡to ¡dno eptcl,¡ by grfirtng ycalt

ocIlr¡ tndtoatlng that tho Krdb¡t oJrslc Is lfdcoat a ncoh¡¡tln fc

r¡rnthaall. otlùæ crlelcnoa læ th6 lniltflah¡a.t' rceotl'on¡ he¡ Þccn

n¡nnart¡d by Kroba¡ Gh¡r{n e¡¡n Frglorton (f g52) â¡d by Noeael, Haneon

e¡d L.Aô (tgî'l)r Hoyrcntcrr Iþt a groat <tca;1 l.¡ krioÍi¡ O*t thc elL¡-

trfbutl.sn of thc GntyBGt tr¡¡olvctl ln thc¡c rcaotlo¡¡s çltÌ¡ln tho yca¡t

ecX.l.

stord.nrky ån¡t lþÌaÌ¡s¡r (tgç9) e¡É slontnËky eltat lü'r¡oh

(lgEZ J, 19rZ b) fr¡vs Brqrard e Påftlsì¡Iatc freptl'on fræ ocll-l1.ec

yÊaltlrtraotrlbl'ohoo¡rtalr¡¡vlrtrrallytllthloytechnoncod,ða¡cr

ruooú¡rlo rndl, o-gt¡pwqrhorpheto atcþ¡Ëro$n¡¡c ¡¡Il oytootrrøc o ncth¡otaso

rottvttl¡¡ of tho rholc GtrasÈ, AItbnUh t{sreat (f 99b), uefRg the

eanc Eohånl.oat dt glntcgretæ al usÜd' tn tÌ¡L¡ læk, fetlcd to ¡rrcprro

aotlvely rcqplrtng yca.st imÉ'tosho¡drf'ùt, h raPortGdl that lcvæal

dch¡Èrogcrå66!¡ aoonlte¡c anit fi¡nanelc TGrG lengcly sasoaletctt rlth thc

granrlar flaptlon of ccll-f;rcc ox,tfaot¡. ginoo alt tllÊ prrlvlottl

oæõlfns¡Èa hed, bocn eenocc'rrctt nlth thc od'dl'ation of nrooil'nstc' attæptl

rorc urÀc to n¡bstf.tutc othm rn¡bstratcs tnaludfng leÊtatc' o-kcto-

gtutaratc¡ cthencl' Þdkatc q¡rù nalstc'
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Rrn¡.ltr.

-
Maletc.

Alttrorgh Noürl (tg'b) ves ùlc to ôoowo e oom/Gtrslon of

notl¡flcrs bluc to thc lctroo fonn rtth a+latc as øubatratcl lt ha¡ norü

bcoa pcaelÞIc to cb¡ævo erryl eddletS.on of th!.¡ a¡b¡trato ln a rea¡rÍro-

nctæ (Noorrl. gg gL' ¡ 1956). lhrtÌ¡oz¡rorcr tn thc bala¡roc cgroorf-nautr '

(Ctraptæ 5) udry 1% oeruory leb.lfcif strootn¡tc lt ça¡ fsttnil thet

ooqr!,ctc rGoovæy of redleecttrrlty ooulcl bc fq¡nil !n thc r¡n¡¡cd

or¡ooln¡tc anit ln ùhc ll¡¡uaratc a¡ll rsalatc aosr.mrlatc<I itur{ng th'

cqræfuoCnt, l[hl¡ cvtdcf¡oc arggaatodl, thet fuDâraðCE ¡rroccnt |n thc

gfanrlcc but nello a6tfl dX.r¡Yalrogct¡1lc ra.ß oLtt¡ã¡. rut prercnt (¡t taa

nor¡-f\rnstlon¿l.

Laotrta.

Xhc phoryherylatlon a¡rod.atcð rvtth ttç od.dLati'on of leotaÈc

h¡¡ a scr¡rltlrrltry;f'Z.tr-W thloh eærèE¡old.B va¡r aloaaly to that of

thc od.ôetlon of, *¡ooinrtq (fOtc I9). Unoorryttne t¡ abor¡t 75 pcr

ocr¡t 3Er bsÈh n¡b¡tr¡tcr ¡t e coærntratton of 5 ,6 t' lo-h Z'[-DNP

a¡rdl, !.¡ oqrlctc et l+ ¡ 1O-\f.

tho rca¡It¡ ùtri.n¿ð by ¡ilillr¡g negncaLr.u to tho ro¡stion

nt¡Êurü çhor la¡teto t¡ thc n¡b¡trdc vartoil fÞon ths rc¡r¡lt¡ ùtdæa

rflth a¡cotn¡tc. lhl srtdltlon of {o r¡f.orøolcr nagnoeltr,ru tê thG

".,{'

I
L"

rcaotlon n[¡tr¡rc oontatÉng n¡oofnatc affooûG'l only tho phoælprydtatlon

çhl.!c orldtetlon ra. vcry llttlc affcotcô. Wlth laat¡ta aa subatratc'

tha ratc of boûh qt.datlon ar¡[ phoçhor'¡rhtl'on ras lnancascdlt tltc

¡ttxr¡lrtton bcfl,ng notÊ nttlsorblc !n th¡ ratc of oddtatlont hcrro a
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lewcr f/O valua tr¡ obeGlvcû ln thr proronoc of nagrædun thef¡ úon

tlc alltalent oetlon Í6¡ øltto4 ¡fatfc 4O).

eryrtr,tllæ ¡rcalt lestlo iloùr¡drogcna¡o lrr¡ bccn rhorn by

{gplùy a¡ú l[ce'ton (tg¡+) to bc a flavo-prqùcÅn rrtth D¡Dür pro¡rartlcr

rnalogq to th¡ ¡uoolnlo ¿cfryüroganúc Cf, hcrt ¡m¡¡oló. flhcn thcac

faot¡ a'G oonrletæcil togüËhæ trlth thc prcrcnt qb¡watlonrr thc

prGlcrnc of ¡ lecto¡cltlero a¡ lctl ¡¡ a r¡ooL¡od.dla¡c f.n ¡rueat o¡n br

Bortulatr¿ r¡ril thc prcacnt wlttc¡æc ¡ggcete th¿t the tro ryetærr

rr'c looaùcd. ta tlrr partlor¡latr frcotton Of, ocll.-tlco oxÙragt¡. In

osntra¡t to tlp olrerloel *rco!.rrlrd,ôarc ryztæ fron hoart tl¡auo

(fclf,|n anil Hg'troo¡ t9lr7) thc ylart ooqrlcxcl rct¡ln at lca¡t P¡rË

of th6tr phcçhø¡rlatlvt rcttrÉty. It f¡ tr¡tcrc¡ùlng to rptc thrt

tho prcecnt dl¡¡non.rtrttloa of ¡llrorphorylatlon ltr*Gif to laot¿tc od'datl'on

!.n ycart 1¡ to th¡ anthorf ¡ knowlcdl8cr th only fllaro'chhyürogonur

ttrùci! pho4rhæ¡rtatlon ottt6 than a¡osineto to bc rc¡rortcô.

tthr¡o]..

thÊ cstôrtlon eú oth.nol oçll-frrc qtraot¡ of b.kæ¡t yca¡t

h¡¡ bccn rqox-tct (Norsal, 19fu'l' Latæ rrork ha¡ rhwa th¡t ¡no¡t of,

thl¡ o¡ôilatlon tú åËBoolatoil trtth tlrc yaart grrrulcr (no¡crl lÈ !Å.. t

1956), .tths¡El¡ tttrtntcgroti.ng thc ycast fæ Bæfodla longor thrrt

lo-¡c€d¡ oaurodl r clcorca¡ç ln th¡ ratc of r¡d,dlatlon La thc pætlolca

ard, r €olîa+¡oridtlrrg laæcalc Ln otha¡pl OÉ.ttatlon I'n tha aolublc

frastton ¡fts tha gre¡E¡lcl hnð bccn f@orytd,.

lablc l+l Brc¡o¡*r dÌeta ¡}roülng thrt ãUhånst oarLôatlon by yteåt

granrlcr m¡hcif r¡rt ar4rnXcð tn f QØ rt¡cro.o oât¡ltl bc ooplcd, to
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phoçhorylatf,on fh. rd¿tttsn of 0r Z;urol.c DPll to th¡ rcesÙlea nLxturc

oor¡ct an 1næca¡c ln røùl,vlty rü.rtlar to th¡t obtatnoå by thc eôilltlon

of gSS. lhc od.;to¡roc of, M 22, flac-8H gFst{rs tn yceaÈ úoohol

rtrhgürogrna¡o lrr¡ Èoæ rrportct (Prrton anil l¡vlno, 1952, eral lt htt

bæn perùtitetd, thet ælpl\yf,syl grotryr blÉ DH$ to llvæ alooltol

ðofydr:ogroerc (f]rlorclt anit Bon¡rlolr¡cn, f95l). ïhøther ttrû¡ 1¡ ro l,n

thc yrrrt grqn¡c r.loo 1r rst ltrpnn thru8h lt çar ¡roGê{l that th.

¡tf.n¡.l,¡ti,on by DFN rd, O@ ruo ddltlvr.

Vlthe rd ilooh (lglSj dtæ¡rtnat¡dt theù Wa¡ü r¡oohol

itcttpü¡ogDl¡..a tr¡ s rbu mtütecuyrc oontaÍd.ng fern. æIcs c'f sfns

fLruly bouril Èo öna nólo of preÈcLn Zf,rrc lonr tlrorclvcrr hcrcvcrn

tnhfblfuil thc øu¡rnle rc¡sÈLon" Ihl¡ ç¡¡ fould to b¡ th¡ ea¡o ta

thir a¡nùæo r.lùc.

2. 4-DNP oqrlctdy unootf l.A thr phocptræ¡fl atlon eg¡ocl, atcdl

rlth ethrpl od.elEttcn It u¡y bc Boldcd. q¡t at üÌrl.l polnt thßt,

ttkc lrctrto¡ odrlat[w phophorlÊatton ha¡ not bccn dlo¡orlbodl wtth

thl¡ n¡b¡tratc.

Iro-oûtrotc ¡d q-kfÈo¡luù¡rrtr.

Both lE.cfmate dteh¡rdrogcn¡te ar{ q-Lctogfutrrto ilohydrogültr.

h¡vr bcon ¡hcs¡r te bc e¡rooá.¡tcô tltb the Brtlq¡lrtc fÌ.rotlsn of,

ooll-ft'cc ym¡t oxtr¡sþ¡. flr¡æ od,ilttlon¡ oa¡r bc coplct to tbr

plroæhon5ilatl¡g n¡ahr¡d.æ rhc¡ ruttrbLc oon[ltlon¡ uc Brorldloü,.

Ilg-qitratc oddl,ettoa, nlthout dÅcü oofastø¡r Tct rnrary alø a¡rlt lllc

úhrnol oÉ.dlat!.on, rr¡¡ rarkcdly lnorcuoû by ùh¡ a*lctltion ef d.thor

CE sr DÞN ç bothr $nrlsly, tb ratc of phoçhate t¡tælfl'catlon
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tnorca¡cit ako.

o,-ßctog't ut rratc oddtatlon prooocilcdt ¡rtf daotortly ln thc

ù¡oncc of, addst æaßEyDË. rn¡f etthûr¡gh varlou¡ oofqstom üæ{l u:cd,t

th¡tr cffast¡ çæc both v'arlablc andl tnconrtrttút.. X{o cvlclæoc oouldl.

Þa dbtrlncð to a,rggcat thtt 8lF nry ñ¡notton al e prl.nar¡r ¡rboçhetc

roorgrtor ilËrf.ng Õ,.kcrùoglutaratc od,dtatlon (San.¡4 ct gf'r 1954) ta

yçr¡t granrloe. [hË sdÂttlon of m¡loneto to tnhlblt n¡ool¡atc

od.dl,¡tloa tallcit to 1rucr¡o thc f/CI valtrc rtth a-hctogluteretc ec

Í¡bgtr.atc¿

H,¿t¡ùl,on of ¡r¡bstratc¡ sùÌ¡cr tha¡r ruoolnatc ud' leoÛato

ru coqrlloetcdl by thc f,ûoû thüù parÈleles Prqrarodt ftæ ycast by

dtlf:faarer¡t proooôrrc. posto¡¡ dllffcc¡rù rbitltlc¡ to oÉ,ilLrc v¡rl.ou¡

n¡Þrtratcr, lüo¡¡el t&, tL. (tggg) h¡ça for¡zrü, lJrat Bætlolo¡ obtafÐô

by thc dllrruptlon of trrcert fn plpæh¡tc h¡fflg: (pH 7.6) oen od.iltç

oiÈlrânol, åP:dtrato¡ o-kotogluteatc a¡ú lætatc ln¡t ¡¡ot nelatc.

Fç rot¡on¡ ilLoeulrcd carllæ¡ ¡lartlolcr prqrard i.a plolpbatc ert not

¡rl.tcÞlo fe rtt¡¡lto¡ of s¡ddlattvc phorBhoæ$latÍon Nortal., KGc€h ând.

Iltt¡r (tf¡g) for¡ft! that Bartlolc¡ prrparuil by illctçtlon ln NÑt änd

va¡hcð ln nrs;o¡c tÍæô eko eblc to od.d,lsc ctherol, Lro-oÂtretcr

o-kotogfutfatc ard, laotate uhcn opprQrleÛ. oofaotø:a wæ. provld,cdt.

ùlthotrgh phorptræyletl.on eoooqlerd,otl tho¡o od.d,atlon roastLonrr thc

rcnrltc of thog¿ Gry¡æflrrrüß tæê !¡lgÞfy varlabLc, arrl gcrrÉ.rly ¡¡ggast

tþat frotqrl n¿oGËaary fæ od'datl'on rorc ¡titrtnG'l to var"¡rlng clcgrooc

tn ðl.ffqcørt b¡tclrce of Bartlolce. ParÈtels¡ ¡rrqarcü b¡r waahlng ard

ruçorl{ng ln Núl od.dl!.rdl, oatry auoolnrtc snaL leotetc rtth crqT

oonrf.rtør5r.
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Ohætcr lO

Drsus¡srcN

-
Intr.oftrotlonæ

llho prcacnt aryælocrta cctablt¡[r that ycatt cctrL¡ eo¡rtaln

o eod.Luantebtc a¡b-ocllular u¡¡lt ablc to oor¡rlc phoryhoqylatlon trtth

reqrlratlon fhl¡ asrnluslon 1¡ ba¡cd on tcrrcn¿l lnilçcntlcrÛ avüflrcl

of lwcstÍgationl

(.) Inorgenlo plronphnto d.fre¡rycaranæ ffon tho rcaotlon ¡øl¡tr¡ro

aorúif bc ó¡æceÌ rhcn thc Bartfoulatc tlaotlon frø rholc oclLl-frcc

cxÈrasü¡ was f,¡srbatcd, ln tho ¡lroacruc of e¡r orlelt¡ablo ¡rbetratct

ÀtP, hc!Étßl.naac, gtuooao arÉ f"rorgarrto ploryhetc. Chtttir¡g a4lf eur

of thc¡c rcagcntc fræ thc roaotlon nùrùrro dthæ clre¡tfoelly rctluocit

or ooqrLctoly rÞolttlrif thc Bhorphatc tptehc.

(t) fh. addlttl.on o'f an unooupllng ooryourÉ to tht rcaoÊl.on u1rÈurc

¿lløctl euü.d[rtlon to ¡rroooccl wl,tl¡o¡t phoa¡rhatc e¡tælfloatlono

(o) Oluoo¡o-G-plro¡¡¡hate ha¡ bccn Crtrn to be the n¿tn phorphæylatect

ooqtoud, fo¡Ttd clurtng pÌroa¡¡hato octcrtfl'oatlon

îh¡r far¡ lil¡c natt¡rc of tho partlarlctc clæ¡r¡te rcrporulblc

f,æ o¡d.datlvc phor¡rhoryllrtXon ha¡ apt bccn fuf:ty osûùllrhGtt. Co¡r¡ltlcp

rblc æld,cnoc hat bEcn prctantað to. arggcat th¿t tlu parÈ!.olco l¡olatcð

frø ycast ocll¡ ln thl.r wæh rrc rnl.toohondlrfa. Thc clcotron d'cno-

CFEp¡¡ rcvoa.l nltoehond¡"LonrlLke ¡tn¡oturcs rlth toot tr88c¡tlon of

tntGrnal rtnrotr¡ro. TcdrnXoally, tho phortoFryh¡ prercntd' Ín

Ohryta 5 mrc rrot litc¡I¡ thcy tsro trkrn of ;estlont Prøptrcd f,ræ 
i

granrlct l¡olatod, fn lF NaOl s!.¡se riltüt sf thc odelatlvc phoø¡rhorylatlon i
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.rylraltumtr rq¡ætaû Ln ùhl¡ rræk hwo bcon oent!¿etcd. ln thl¡ ntd'üs.

Hyprtorú.o ¡¡t6c.oôG rculf h¡vc bocr¡ e bcttæ oodtlr¡u lnrt vccy fcr

.T,Éfrurt¡ çGrü oeú¡otodl tn thl¡ nrûtr.u. Othæ cv{dlcnoo Lnclu¡lc¡

tt¡c vrntatfo¡r¡ In ¡lcc of tho 9r¡'¡116l by $proX,rlatc trcatmontl

tnilfoetlng thc Gdúùcmr oû a eøalBeoruar¡blc n¡ùDena. Ftnrrlgr ü.ltlÞt¡ih

øtl¡æ c¡EynG! enrt cnguc 6yõta. brns bccrr founalr thc ¡uo¡t ft¡¡trlm¡ntd

prqrrrty of mtnal a!ùoehorúrta |.r thc oxtgtcnoc of r¡r olcotron trançort

ncol¡¡nf.æ tÉth lta oo4rloif phorphorylatÍon¡.

À n¡Jor ¡rortlon of thc rctlvo n¡tslal l¡åln*¡t¡ rt rrs¡rrt¡lnefy

Iov oc¡rtrtftrgaf fæoc¡ oonatêcortng tln ¡lgc of, thc puttclcr¡ ruggo$lng

that a oors¡IæaÞ1c ôogræ of øgad.¡atlon ne¡r crdrÈ ln th¡ partJ.orlrtr

fr.aot!,on Îl¡ta \y¡¡othcd.a la an¡ryetsd, to ronc sts¡Ë by nfaroæç1o

¡tr.dfoa. Itd,qa l¡h¡ro oorrtrart¡ thc ueJodty of thc grernrlcr r¡rycarcdl

ùo bc aôtashoil to r uùrrn., prùably tÌrc vrpuolc ndranc. S¡ctf.o¡u

vlomat through thc Olootro[ ¡¡loro¡oqtc ngrpøtcit ¡¡sh t vltr. Thl'¡

th.n coufù reoer¡¡É for tho faot that rcst of tho énryuf'o acütvtty rvtt

ac¡lt¡ncr¡toû rolettrcly ca¡lly. Tlro fæt that at ttf.iþÜr oorûrtf\rgal

f*ocr, ail&ttLo¡r¡} oar¡rnto aattlÊty oqrltt bc rooor¡æctl üggocüdt that

tls d.¡o oû ùho Feggregatcs" çú vûlùIc.

lhc frtlr¡¡r¡ tn thc ¡rrcrcnt osq¡c¡{u¡rt¡ to dlsnoa¡trato rn

ó11g¡tory oan¡rllng of od.alatton r¡dl plrorBhæSrlrtL(b nay bc G*lâtnr¿

by er3uüg th¡t tbc yc¡,¡t ¡rartlolcr rtrt rct læletçal 1n thd.r n¿tlvc

Itaùr¡ tn¡t thc porrtblltty rnrrt r,1¡o þc oon¡nêæodl that l"n yoact

&1'anrlcË no ùltgetçy ooLpl!,ng crl.ltr. Àn aqrlanrtf,on of, thc lEr

f/0 vOqcl ooulat bc that thr yoarü geanrloø rçrcacat a nü.rtt¡rc of

astlvc s¡rl ln¡ottvc ¡rartloLca, b'ut lt I's ûtff;l'aplt ts ¡ro fity aæh r
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nl¡rtt¡rc l?ouXit tulû .Ìttr louc dl,rgræ of obllgrtory æplt¡U bcüs¡cn

o¡ú.dletton a¡ú phoættæylatton"

Thr b¡tar¡et |tuilJr qætmntr fludd.rtd ævc'al polrrtr.

urd,ry ænrlltlene fn rtúctr yrart grlulcr dbltcdl phor¡thæyleilonr a

ogn6* nroolneür od,ðetlon üqt alqnoã¡tratcil. Gluaoæ-6'Plrorphetc

tr¡ rlrøa to Þo Ëhc n¡ln plræhmylatcô oaqrqrrl foræt' thdng Pbo!-

phorylrtloni [bË lnù{Uty to balanoc tho vætqr¡ roagü!,onr r¡¡ rhor¡r

to bc dbrc to thc prorurcc sf ¡t tra¡t tre !.¡¡Ècn{ct{äg tD$Ðtlo Thc¡o

.t¡t¡tp ¡ a¡ucd, oortrllorÈtng d.ôc rcaot!.on¡ to ocor, oorui'dlcrbly

rcdtuolng tho çcth of rrrlng t P/A ¡etlo fræ auay PlaPe¡.¡ *Ë Brod'ilo

dllffton¡ltLc¡ ln arrtvlng cÈ thc aotual rctlo for arryr lluiÞrtnrtc.

tshr rathor lor f/0 vrLucr ôtd.Ðit for n¡od.aato od.t¡tlon Þy

tbo yrut grrnrlcr Ooul¡t br i&ro to ¡cvcre,l f¡otæ¡' lhc ¡¡oü ùvlour

rryIeaatL.on !a that ttç narülalc¡ harrc boon dær.gcil iùrlrg thc lroletim

¡rrtodura anil a¡rc thæcf,wo not clÙrlbtttqg o¡rttm,u phoçloryfltien.

fn nr¡pæt of thfu arguuæt, lt rboultil bc mtloncil that Elrlley enil

Eror{¡ (fgn)r uri¡rg pstlclø prcpenit by eonLo dtlotÉegrrtl'on of ret

llvæ nttoohodrl.j¡ tr¡rc rrneblo to llømtr¿tc ratio¡ grcåtæ thân untty

rtth cltlur DültH or sr6otnrÈ. a¡ a¡b¡trrüc. Íhoac ærtlror¡ brLtü¡cif

thrt, ln th¡ü,r ¡rrçar*tlorü, oal.y e!, ütqgË of ÞhoÐhæylatlon r¡¡

çæattUg þrt rttrnçt¡ to litætnfy rbteh ¡tagp *e¡ frr¡rúfonr"l uæc

un¡¡occ¡¡úul. Xl'urÈhæ rvlücæc thrt thc l¡olatlon Þrocdtac'E adl Ln

t¡L¡ tæk ra¡ Br+bab1y naü thp tdlcal oeæ ûroø thc rc¡r¡l,ta lhioh ¡hilÜdl

that I'norc¡¡lne tllalutlgratioa ¡rcrtoita ¡t'ogrcmtwly rciluoc thc P/0

rrtl,s ln ytart gtazülca.

Ilccr.æl¡ sÈhæ fstors t¡tc eLp lryl!.oetcil. son of ùhl
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sbrctvcd[ o*Ld,atlon nay rot havo bcon llnkGd to thc phory]tæyLatton

ncoh¡¡t1æ. Du8tng thc balanoo aqtar{¡pntlr lt ¡as ¡bo*Tl th¡,t thl

o4fgür r¡¡¡trks rer grcatæ tltått oryrcøÈcd¡ ealo¡letcü f¡ou tho ünsurrË

of, anbrtratc d,la4r¡loarlng. Å1¡o, altl¡ough gl.uooec'6"¡rhoryhaùc

aporuulatctt ånr.lng tho :ryd,rucnü, lt war Lcss than tlc utot¡tIù cq¡cotcd"

ficu thô guganS"o pho+¡hatc ðfm¡rpcarãrÊ¡rr thc lntcrprçtatLon plaoodl

on thc¡c ftriflngr ta¡ thet aomc glrroe¡6-Çplroæhatc rar bolrg ff¡rthæ

nctaboll¡cð by tho Zrrfcohcnfülnrñt rcrstLon To thc r¡rthqr¡ krurtcilgg

tlrcro havc bcon rn rc¡læËa l.n thc Lltcraturo of thc IFNIi fo¡¡acil tn tht'¡

roaotLon bafng ooptcit to pho4horylatl.on dlurLng ttc rcoddlatlon

T¡1r tnteprctatf.on fr ftt¡yùlrq. rrryrportüat by tho ftrül-ng thet 2.lr*DNP

rcðuoca tho rate of raqrlrat!,on ln ycr.ot grarul,oe , I'Cr ¡ fn thc prGicmc

of 2.lr-DNP, no glr¡ooao-6-¡rhoqrhato 1¡ foredl, tb¡r{ng tho cryæl¡mnt¡.l

nlcrtoil anrt tt¡scforo thc c¡rgGn uptalcc !'r ¡uûuad'. .

Flnally¡ thc poealbfltüy n¡¡È al¡o bc oonsiclcrccl th¡t thc

P/O vatuc for *roolnotc end.dl,atlon |n ycart partlolca L¡ orn r¡thcr

thåfi tño. trn a rylclc vartcty 9f Irrqrsratfvo aruL arlr¡r Prooûdlurctr

Ga6h dtoülgnaê to prorrddlo qrtLnu oo¡dltlo¡¡¡r vêtlr fcw cqrcr!.¡r¡nta havc

ytel"dloê valuc¡ cxeeettLng unlty.

U¡m¡nlLnc.

-

0f grcat tnÈcrcst ln tl¡1¡ rork war thc aøùton ef, agonte

knmn üo uroorylc oar!.itatlvc phoryhorylatlon Àfthoqgh [t hst oftcr¡

bccn nrr¡lcctoil thet thG nany rltff¡rcd rrærryü.rtg agørta knorn ne¡r

hevc ê1ff,æcnt moctea of astLenr llttls ttircaù wLtlcnoc on thl¡ potnÈ

!.¡ evaileblc. IpLty (lgS6) g.orrycil a rr¡¡ibæ of t¡rploal unoorryllng
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rgcrrùo tr¡to thræ c¿tcggf,c¡ on tho ba¡ts of thcl¡ cffcd¡ sn øl'to-

ohon!,r't al rrcl.Ltngl

(a) Thorc wh.Loh rycta¡.il nttooÌ¡ordrlat ¡ttrrlllqg rhon erqrcntlctt ln

lgr¡rotorú,o ælutlon"

(t) Tto¡c vhl.oh recalæato nltoslronilrlåf rrallLng.

(o) tho¡c rþ1oh tlo nat h¡vc a ncasrrùlc cffcgË on ruoll,lng.

In thç G¡pcrd^EÊntr dl¿¡orlÞcd, Ircro¡ crqrLar tlo caøh of thosG grol|I¡Ë

¡orc utlll.¡cal.

2.4-D!{F r¡a¡ u¡cd al en urnor4¡lc. ll¡f¡ rltrophutOl rar

u¡od. ât an oc¡qrlo fÞsu thÈ fLr¡t groqp of ooo4totrnalr. Ihc concc¡rtretl.on

rcqu!,roð for oqrtotc nnooqrltrU !,n ycart grrnrlce (t to ¡ r tO\) r"r

îtvc to tcr¡¡oltl hfgbúrr thån thst rc¡rorùcil for ¡nlnrl nttmlordr{'e by

Croa¡ !Ê,¡¡(tg+g), thc only rcaron vt¡taÌ¡ çan bo eðvrnocil for tha

rcqulrcncr¡t cf e Ìrtghæ eoneGntratlon 1¡ that a largc pcroontagc of

thc 2.lrDNF !.¡ edær.bcê or¡ùo ln¡atfvc nat¡rC.al prccont ûn tho ycart

grernrl.t prqraratlon úìrocs .!g !t. crüabltrhod thâ rccð f,tr a phcrollo

groplng ln uæorpls¡ of tho 2.4-DNP t¡lpo. thl'r rar f,ourd to ryþIy to

yrart perttolca aXro¡ dlnttro-¡¡d.llnc ça¡ lnaoüLvp. Ilorcnrcrr Bo¡þ'

n!,trv¡rhanol¡ çcno aøùi.vc umarylcr¡ fo yoalt oxldlaûlvo phor'phot1¡latLon,

h¡t tnætlvc rrlth antmal nltooholdrle.

|[h¡ ucoha¡É¡n of e.4-D¡ÍP r¡¡uræl,tr¡g 1¡ nsù ârlly u¡dæstoodl.

In aqucan Cùrapt¡ of roctorc al¡:lcû nü.toctronl¡'!.cl pordtæ rrrl ln

ðlgtùonln c¡tre¡¡tcit s¡þ-¡rer-*lale¡ l.¡olatçÀ fron ultoolrorrdr{'ar Z.lr-DNP

tr krpnn to ¡tllnrletc ¡{IPesc aottvlt'y ìrrt yôa¡t granrloct ¡¡rq¡¡arcdt

ln tha n¡r¡næ clcærlÈcdl ûn Ch4tcr 2, ûo ruÈ dror E rtlnrletlon of

.[TF hgtbol¡reLr. Hswçrr@r thc unoorryrfr¡g Ü¡Pcriua¡¡ta rtth tht¡

ooryourrl i¡rdl.foato ttrct tho phosphorylatl.on oeorrrtng in yeaat parblol.c¡
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oloae!.y rc¡Ënblts tbat of üfllal nltoslpdrla¡

Coq,ounilt rltrtch frlL |'¡ûo thc ¡asonal gr''ottP of uæo¡rlcra¡

f.c. ¡ ths¡c rhLoh aooclcretc th¡ rrulllttg of laftoohordr!.r ln t¡$¡otonlo

solutlon are th¡rod.rt a¡r| Ltc ûqlvatlvcr. The faot that r*roh

ooqrowd,o ar tlqroÉ.æ ¡d, trtlotsËh¡frod.nr unoouplc ln ¡rcerÊ grenrloa

l¡ of Bstlcnrta¡l !.¡Ebsc¡t. fh¡ ¡w¡Ll.l¡rg otr tho d,too]tordr!.a

æperø¡tly rllartrpt¡ thc ooqr[ex m¡ltl-sr¡yrs ¡tn¡cÊurc l¡¡volvd Ln

pho¡rlnøy'latlon ÀLL lrdte¡tLonr potrrt to tt¡l¡ ¡tn¡crtur.G bctng

ssgon$!,¡t for qdd,¡tlvc ¡rhoophor/tatlon Thcrefæcr tb nechrntm

gf ù¡\yro*Lru unoe¡ptl.ng can bÇ Yþ¡nlf.roô a¡ bctng of rn i.¡úl¡'aqû

t3pr, r3[fr¡S td.a ut¡uoùr¡cr thtc ta bænc qrt by thc f,ldi,ng that

iltgltod.n anb-¡rartl¿c¡ (fæloy arrl Coo¡rcæ1 1956'l arc r¡'t umo4rloit

by tlryrod.nc, Nclthæ Xr thc Xf,Pe¡c acttvlty of tl¡l¡ lrolatodl

oouplcx affcqtcdl by tha Ìrquonar ltrconoc, thc ù¡crrcal uttoo4rllng by

ttryrod.rr ln yaa* granrlcl provletc¡ atrorg bfoshtm.toal but oelrenu¡tar¡ü-

ial cnrlåc¡roc thet tlp ¡roast granrlor ooúetn rornc organt¡oil ¡tnroù¡rc.

On tho sttrcr hgrð, m¡t workcm harp cnærrrtqrcû ronc cltfflqlty ln

ðcøo¡raltratt¡U an ururryUtrg ctfoEt orf ttrglr.oxl'rr I'n rat I'l'vc¡r nlto-

otrord¡la. ile¡rttu¡ a¡¡ð Hc¡r (lgSù ræo ¡blc to obtain rapro,iùrroibXl

ro¡ult¡ rrtth rat llvæ nltoohor¡ck{r orùy whon thc¡r prcú.ntbatcil tha

¡nltoohord¡'!'a ¡rtth tþc ltc'morrc. Þrn, ffth nroh prCú.m¡batlon llooh

anlt Ltpnrnn (f g¡rr) f¡Lloif þ út¡tn oond.¡tcnt ronrltt. fælcy.€ ÊL'

(lgSÇ\ fo1¡n¿ thrt a brlcf oryor¡c to a lrgpotonl.o nadll.rm Br{.or to thc

plro¡plroæy}¡tlorr tc¡t rcndc¡ tlc phoqlhorylatlon *reagrtÍÞIc to

wuqpltrrg Þy ttryrcod.no. Slæc thc uæorpl!.ng oorld' bc ob¡crvcil ln

ycarÈ granrlcl wlthqrt anür lt¡oh trcatno¡¡È, !t !'r a¡stúâd thet ùhË
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y!¡¡rt ¡rrrtlolce rrc ñrc porucdblc th.n rat }lvæ nùtoshon¡l¡'1,a.

Åltæn¡tlvcly¡ tt l¡a¡ bccn nrggortcit that thsrrod¡t 1r flrrt ðcslaatcd'

r¡nl, rùcs¡rberyletcü to ¡rrdtræ a Ì¡pothotloal uræoryUqg cryer¡rd.l hcrec

ühc ¡raoo¡sary tncr.rbetlon¡ Xn tÌ¡:tt rorBcort, Dldtcru arË $etrcr¡y (tg¡6)

€btålm¿ u¡ !¡¡ocülrto affcst tn trr!¡lbttlng l¡ho¡¡¡horyl,ltton rÉth

t¡¡|fo¿otl¡¡¿"sroctLo a¡rd. tstreloûor¡¡at!.c rÉlð. It oor¡lil þq argucdt that

thr ycesü granrlee rqtûly dtorntnatc thyrodæ tltu¡ glviqg rl¡G to

t.hc unooqplfig rgcnt.

îtro ury¡rrf.ru enÈrgorf.m torard, tÌ¡V¡orlru uuoo¡rlltg la

¡ú.d,t ar to tcnrlt¡ cbtatrçdt rlth nLtoehord¡l¡r

tn cxrylG of thË oqlorrd.o rhi.oh fall frûo thG thft.û ¡Ilq{,r

io!,¡ tho¡¡ rlrloh ile rpü lpg.âr to h¡vc any cffcct qpon nttoot¡od¡"tal

rtrlaturcr !.o grrnloû¡lln thc u¡nqæltng ùærvotl Èy thf.a ooqroutdl

äilcb fl¡rttrcr te tho svldlc¡æc that th¡ rrd,nal arril ycart phoçÌtoæylrtltg

e¡rrtøo arc d.nllar ln n¡ny F€Qtoütr

trt 1l t¡Ûcn¡ûlqg to rpbo that no od.rilatl'vc phor¡rhsrylatloa

orn bc ô¡cwrû !.n urúrastLcnatodL æt¡ôc æLl-f;rcc ycalt csßÈrast¡.

Tt¡lr rar $ f,trËt thqriht to bc dùro to tho fact thet thc grsulcr rlne

too rltluùo tc prwldlc mcrarablo BtroryhonTteùton fl.gurcr ¡nal' tt war only

af,tor tha pa¡tlolcr uæç rdûøecif fröm thc rslubLc fuasù!.on by ocntrtf\rg-

etlon anit ooræcstratoù ¡erural ti.ncr that pfroæherylrtton oor¡lcl br

Aøonhretoð. tatrr¡ i.t rra¡ ll!ffin that 1n¡rrerfng illalntcgratlon

pcrlodtr oa¡¡cü ù progroaolvo !.olp of phoryÌræylrtlor¡ It re¡ th¡n

oor¡¡ldl.orcil Boaaf,blo thet pa*ryr¡ all ø. ¡rart ef thc pho¡rhorflatlrrg

uæhant¡n rar bulng rottrbllfuoil¡ |te ¡ fêGoÐt!'üêtlon of thc phoqrhcyl-

atla¡ æohenim bcoesro a cltgtlrpù pora!.Dlllty. To tcgt thl¡ lVpethcrú'e¡
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brtdror of yorrt granrlar tËr{ü prqtlroô by ðtrtnülgretfng thr ycegt

ecllr fæ 15 ttgonå¡r ltcro gran"lcr çæü kDftm¡ to lravc e rcôuoaô

plæAbm¡/fdl¡U ootl,vlty, rnd hcnoc, on rûdllng baok nçcnatant

f,raotf.on¡, olrarqgcr fn d,tù¡r dLrcsùlon¡ L!., ttÍmrletoúîf æ lnhlb!'t0tyt

ffiulat bo ù¡rrro¿. ÀúËhtr elryrlc of o¿Ll¡ rore ill¡l,rrücgfatcri[ fæ

5O ¡oæ¡d¡. llp Brnülolaa prcpa¡cil by tht¡ Proo6Àgo mæc þtrn to

pottoat t¡â,rù¡¡lly no phoqptræylattng ætlvity ¡rd th. nçrrnetant

frm tlri¡ Brooodluro rhotrfü hrvr boccr r!.ch ln phorphæylattng ÉtruEa¡

tf, thcy wrc bclrg nolr¡blll¡cð. lfhcndæc, th ¡oh$ls fraatfon frm

thc oall¡ dlldntcgrrtcd for jo aooon¿¡ üf¡ rÅlIGaI to thr gnrrarlce

pr¡¡ra¡rcd tloùB q.l1e ôLalnùcgrrtcd, for t5 ¡coo¡ú¡' toqtlctc ttltootryl!'ttg

rc*rLtcð ($oraal, Kccoh, ard Uttæ ) 1916).

Unooupllag d¡I¿ bc ¡rrcvcntcd by hcet!,ng thc ¡elublc fr¡ot!.on

bcføo rildtrg lt to tbr ycaat g:snrloe. It oar¡lil rpt bo rcnonil by

dltrllyrlr ø: trcatusr¡t tlth Dçqr ¡üúlht. fhll phuc o'f thc proJoct

has a!.noo bocn gtc¡¡d!¡d by Drr Nortol¡ rho ht l¡rcItart¿ amonLr¡n nrlBhato

f¡aotlou rld.oh hsrr ¡r3ræcly petørt unooryl.lrg oqraottlcr. Dn. Üttæ

(p¡¿vatc esm,urtortton) Ìrar dwrn that o¡r of thcrc úlasütron¡ oorrtal.r¡¡dl

. vg.lr Ïrfgb ryd.fnalrr aettryltyr Bcforü a¡¡¡ ñrrthcr rcoon¡tltutlo¡r

capætmrtl oan be rttqtGfl, d.thæ thc r¡rwryllng rgp¡t o¡. egortr rrlll

havo to bc rc¡¡ovrdl. l[þ|¡ eqlccÈ 1¡ unlæ fi¡¡rtl1¡¡. ùtrtcrtLgrtlon"

lhc na$or frstor¡ åc¡€t¡lbcit tn clrrytæ 7 ræc DlgÐlirn'

oeloltu, trnrgrnlo pho4batc åEã, ËÛnÀ. 8hc .tfÜst! of cdtr havc bccn

trær¡¿lgateð Ln rclatlon to t¡o on¡mle ProoGllo¡¡ tho vt¡ol'c corqllc:
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cetalyalrrg ed,ôottw phoæho¡yl¡tlon a¡rl thË prcauably ef.rylor

phoqhatesÊr rÇ!¡ro¡¡rfblc f,e' th¡ ltrbcratlon of læÉgrnlo phorgthttc

frou À[P.

å¡ 1¡ tho oa¡c ttth r¡d,nrù rnltootrçna¡{.a (fçtæ !&..gL. , 1956)

boÊh od,itrtlcn arul phor¡rhorylatton rtll prooccü 1n ¡rca.at granrlce ln

th abrcr¡oc of aqr !Éllo¿ itlvelørt ætú loa" Slræo thc ycarÛ caLll

çcrc ði.¡lrrtcgratcdl fn ¡ relutlon oor¡ùalnt¡g O.Ollfi Ery¡å,r e¡al, th'c grr.urlcr

ça¡t¡¡è rmdt nrrycnåcrt 1n r ælutton oertal¡û¡rg 0.0OlX EDEÀ¡ frcc mtal

ler¡r havc prorrnably bccn rææcd¡ 4ng'lyc[¡ ¡ftæ a.thhg a]tø¡ that

thos6 1¡ l.c¡g thr¡r onc d,oroooX.a olf dl,lve.lcnt bËü¡l prcænù !,n l.O ul'

of granrlc alrpcnclon It tr ænocivablo th¡t thc¡o nsùals oo¡lct þc

ohofqÙGü by EüXA, a¡¡d rcndocct i"pffeotlvc fcr orá.dlatlvo pltospl¡osïfstlon

Altsnattrvôty, tb. gronrtr ar nctal eqrlit llrca{y br bs¡ndl to r{tc¡ L¡

anreh r ray that lt wulô rrct bc eúf,coûd by Em, r¡il thl¡ cst¡lal coçLeln

tl¡o obsorvod od'cletlvc phoAlrøflatlon ln th¡ ù¡a¡ac of rikloit natal.

Pron th¡ rcgtrltr ilc¡orlbcð, lt 1r trytlng to aggert that

t n yraøt grarnrloe¡ add.cif ucû¡l lorr¡ rrc rot requl,r'ctl for thr aott¡tl

pnÐ6cüa of orLd,atlw phorphæ¡rlatlon lhc ob¡æwdl ctrfcot of ¡itilGit

rregnarl,un æutdt t!ry¡ bc crylloebtc ol,tlrcr by aottvetlon of hotdctn¡ro

æ by netrtcr¡a¡uc of grarerler ¡tnrgbrro. Íhc flr¡t eltcrnatiul Gûa

normrfly bc tçrrtoal by nrbrtlhtlng ADF fæ tho h¡úl,nar'cr IIIIP

trryplng l¡rutor Emovol, l.n thc oalo 9f yoart granrlcar thc

ploryhrta-tc rst!'vlty ilcrtrlbd. t¡ ¡e hlgþ thrt¡ teltt ln thc FrGlcilta

of æitfi¡m fluor{dtc, vrlp lltt1c phor¡rhonyl¡tlon coutdt bc oÞrGrl4.

¡\br cor¡lal ttlc BÌ¡oryh¡ta¡c aøÊlvlty bc lnt¡ûb!.tcð cqrlctoly. A¡¡"thtr-

Eô¡{l¡ nagnortun asttvatc¡ ptroryhrtaro aatlvlty vc.y rtrortgly ânA ysÈ

lnoncacGô thc ratc of plrorBhæylatfonr It thotü.ô bo pointcdl q¡t thôt
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thc ¡rhoqhrtrac o4tcrlmntr srrr eoaaluoùGd r¡ndæ condlltlo¡r¡ rlçro

¡ro o¡ddl¡tLvc phor¡lherylrtl,on r¡r ooatrrlrg.

Ae frr ¡¡ t¡ knorn¡ thc orùy o¡lo rq)ortcd, rhcrc rdtûcil

nrgtud.um vra r¡r obLtgatc ootpcnont fm ætplc{ phocBhæ¡rlatLon wr¡

Ln tha ¡¡þ-prrtlolc¡ !.roletcð fbm ær¡fc oxtrrotr of rrt llvæ ntto-

ohoud¡'l.r (ru.¿fcy errl Bromk t 19lll.

lbc ¡cco¡it rltccartlvÇ¡ trü., tha núnùor¡arcc of, grrnrlrr

¡t¡trotr¡ro, rcoclvo¡ oor¡d.dæablc a4rBæÈ both ñon thü ffn¡ünff

dcrc¡'lbcdt lræc rrd, fræ th. f,fndfagr by vorkrr: uafng rat llvc nlto-

droaitrl¡. Fc cxr4rlo¡ Brltrohoff*y'(tç¡6) foun thet rcqrtratory

osnt¡rol a¡dl a lrtgþ phorytroqÈaùtoa cûtl.atcnoy arc røteincd, fol ¡anual

d,nrtc¡ rtùllq¡t thÊ rud fos td¡l.al nagrcaitrn, br¡t aftc that pæ{oit,

¡tn¡otr¡rrl olrengto end, r let¡ of rogpl,retory ooúrol otourr f]utet

nqgærlrra nry bo fsGalcit orùy to ¡rrosaFnt tlrc d.tochon¡!¡td stn¡oturc

ro nrcê3Érry fon rcqpi.retlon enil o Ì¡lgh pl¡oæhæffatlon cf?loLatæy.

trn thtr rüll¡r¡r, ùhc negærXr¡a-tluæoud.na entogorrlæ tt¡d¡ a Lcgloel

eqrlanattoa (naptoJr ct rl¡ 19561. Tt¡l,¡ roLc ef uegrrrfu¡n lr fa¡rtttæ

ru¡rportoit by thc stuiltc¡ of Lchrd.necûr rail Coo¡ræ (tg¡6) urtng 8r,11

partlotc ia¡scmbllc¡i i.n whlah oaloltn h¡ð np cffrôt on phoætroaTlrtlon

anil, aqgne¡lua ra¡ lnlrlbl.torT.

ft ie¡ bææcr¡ lryocr1Þlo to dlllouür thc u¡lntcnrnoa of

d"tsshoriat¡drl rtnroturc by urgndun rLthout al¡o oon¡Lêc¡{.ng t}tt

cffcoùr of @Eå, arrrl i.norgmLo ¡rhoryhrtl. Ttrc lo¡a of phcqrlrcylrtltU

aottvlty oau¡cdl by ortlro-¡rhor¡rhrtc ¡Drl tbÊ protccrtlon Þy EDIA rg¡tn

qppGat to þc rclatcrl to th¡ ¡tnrstrsc of thc grurlca. Fon¡n¡u r¡t¡t

Devlo¡ (tg¡S) e¡it H.ot, rtonncar a¡¡dl, Devlcr (1956) rvlrf,lc rùuôyfng
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thc usvw¡¡t cf lon¡ enaf thG præcntfon of sclllrtg of, llv¡r nlte-

çhor¡dlrfa ¡l¡orcdl, thrË âiLiltlrc n¡olcotl.ilce largcly prwcrtcû nalllng.

Eeüh u¡grr¡lr¡u ar.d lorngrrrarc lor¡¡ c¡rtre¡æcil thc eotlon of tl¡o nraLco-

tlélcr rfthough bqth of thcac Lon¡ rrc antagord.rcdt by lrnngard,c

phoephatc. Th. ritdlltfon cf EDTÀ alro hrlpcd, proûcot tht nltochondrla

flonr ¡rtlIlng. thc alcleùc¡rlqr¡ cffoot of trrrgento plrouphatc on tha

çetc oor¡torû (or ;rolltrU) of tha nftoctrondrle, öorúL¡îcdl thc rcsùrlte

of Rr¡flarb (tfgf) ad egrcd rlùh tl¡a rcü¡lt¡ of llr¡¡rtæ a¡¡d. Forê (tgSS)

who fot¡¡¡ll thet l¡ugarúo phoryhatc oarr rûræ¡ibLy lnùrlbtt phor¡rhoryl-

atÍon fhc rcn¡lt¡ itc¡enfbciX rlth past grarnrlon egr bc lntcprctod.

ln thc llgÞt of thc¡c fast¡.

¡lthough lt çe¡ rot polelblc to clanor¡strata ar1¡r cffast rlth
Ð[å,, Lt rr¡ droør thrt tlrt¡ os¡çc¡d protcetcil thc granrlcr agrlnet

egtng¡ rtf.mrlêtoil borÊh thr e¡td.aûlv¡ a¡d. phoryhorfletlvc orpeoXty a¡d

oor¡d,ilæably rcituocû phorphetr.rc ¡stlvLty. Slatæ ÉgL. (tg5J)

rhmcdl. thf,t tho adÀttlon of @IA to tl¡c narhlng ncdf.r.u d¡ryly ræovoð

odof,r¡¡n fÞsu tlro ayrtcn a¡ü thur protcstoÁ ühc ¡areo¡omc¡ fbom

lneotlvatl.on 8no¡n thc rcçt¡lt¡ obtat¡çct rlth yå.!ù parLlolca, l,t f,r

rla¡btfrrt rhattran tld.¡ 1r tho only ñ¡notlon of, SDIA ¡lnoc aitðcð oaloit¡r

dtlal rFù lnrotl,vet¡ NaCI ¡lrcIrrrc¿L granrlcr yct EUDÀ v¡c thwn ùo þo

nrooæary ln ths roaatlon d.rünrc dh¡rdrg tho cqreln ntrl pcraoü.

thc obarrr¡odl ¡Êtnrtatlo¡ of araoLnetc nc¡I¡lratlon by EDlÀ hse bccn

cloaæXbcdt prcrlcualy 1B eËhcù eyttoa. ¡tltn¡n¡r endl GTook (tg5¡) htrc

ttcaorlbd, e rlnllar ¡tfm¡Iattron of aroel,netc od.cletfon and. oorclutl,çð

that WIå, rsnorud, trapc-n¡tel¡, Ifolcvlr¡ anoainrtc od'ôrtlon fn

Bonnær¡ ¡rrqrarrtlon (t954) ra¡ al¡o ¡tt¡n¡.letcdl by Ëü&{,, úthoueh tt
oo¡&l ba rcvæ¡sil by rubrcqucntly va.atrlng ûlth treoc-u¡t¡I frcc rcqgcnùl,
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q, by dllelyatt rgatn* traoc-nct¡.l fÌcc tt¡ff¡rr¡ thc author thcrcfora

rhsrorl thet ÐIå, iftaf fioÈ excrt tt¡ cf,?cot merely by ¡wovlng ncùe1

l4ntrttlæ.

Tha rccr¡It¡ òtal¡pal by llunùo e¡ril Fo¡'d[ (lgfù gnil Ra¡fla¡b

(f g¡¡) ur!.ng nltootrondl¡l.a væ€ oo¡rflnncdt ln thc¡s ÍËuilc¡. Inøgrnic

phoqhetc rqær¡lbly lnùrfbttd pho4træyl,etlon, thc rsvuçcel bcing

aooqltaheat by tht ç¡l¿ftlon of EDI* ¡r!ü ÀfP. lfo dlræ ol"oecl'y

oon¡çctcil cffcot¡ rptGd ræc theù lrøgerrlo phoa¡rhatc car¡cdl the

yGa¡t Bart{olco to rcII provlltcil thcy hrd provloraly bcon eortråsfd'

by nag¡rllr,u, anil eleo, Bhoc¡lhatc l¡rluoad' a¡r lnmcaacdl n¡olcotldlc

phoryhetaro røü!.vltyr lfa¡'nre¡r ant Fctgltaoa (t952) havc tbonrn that

oha¡gce !,n n*¡rholog¡ artô an tmroa¡c tn thc ¡f¡c of the nt'tect¡o¡drd'r

¡ro e¡soolatod. r,tth fllPa¡c eottvLty.

Åtl tÌ¡ia qrharlre¡ thc oorytro¡d.ty of tho rltlratlonr fioa l"t

la a¡rparcrrt thet thc eottvlty of, tho granrlcr t"a rcguletccL by a ilclLorto

balanoo of mrturlly lntgr.clato{t fepton¡ rtrsh a¡ ¡trtrEtr¡ra.l t"ntcgfl'ty,

phoryhatc aooo¡rtqcr Ptr phOrpheto â¡¡il EGt¡l loa oonocr¡tratlon¡'

Co¡rolt¡tlonn

In yicr o,f thÊ k¡ç¡¡ faet¡ r'ber¡t thc varla¡a c¡rrtæa çhl.oh

afhlblt o2d,ilattvc phoçhæt'latlon, lt qrpcare thet btoclrcmloally tho

yc¡st perttolcr osat4ty a Potitlon {¡¡taucilletc b¡rtrrocn rat lltrg'

¡nltocho¡rArlA on thc orp he¡rt 8ft¿1 br¡ûol.itl ayrtør on the othc hanil'

For thc dtæon¡tratlon of o¡[c[atlvp BhoçbæydtatLon ln ycart granrleet

nt 1¡ nÊot.;6ry tc t¡ld only tDP, lrE¡gefúo phor¡rlrctr, an old'dllqablc

sr¡bstretc ¡nl sufßtqtcnt NeOl æ r¡cro¡o to n¡lntetn e nLrûu¡n Iæcl

of ooolerl.ty. tho ril¿tttø of bGrddlrtÈc a¡¡û gtuooæ Gn¡urc¡ e hlgþ
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fDP/f¡g rrtlo ürllc .ilÅËaf aagnadrn ancl ¡od.lr¡u llr¡mldlo prwldlc qptttúI

oorültlon¡. Ehû yc¡st partfolcr rc¡æblc rat livæ nltoelrodrta ln

Err5f rclpcot¡. 1tho pboqrlrorylatfig Erohlnlan La væy l¡bllt tt roon

tqr¡çatwü altlrough Lnæcr¡tng rt¡þlll,ty f,r ob¡trpll þy tho aditlttor¡

of BDtt ts thc rcaotloa ulxbrrc. Elcotron trrnqæt Bho¡phorytraül'on

1r coqrlctcly umoryloil by 2.4-¡ç'. Both e¡rctan saqul¡a å'DF a¡ thp

tpc€tf,r,o phoryhttc rpqq¡tw ôrrÀqg pltoæhrtc c¡Ëslflcrtlon ¡Lnor ft ltå¡

brsr .hñn rlth both urtæhl¡ ( anfraf Ê¡Ë yoüi) ttret åt{F t7111 only aøt

¡¡ .n eooqrtor r¡nrtæ ædttto'¡r,¡ rlræ¡ adoqylrtc lrln¡¡c 1r nct llùlbl'tcê.

Ft¡a tøo ¡Jr¡to¡ itlffæ ln thrt ùtrrrc 1¡ rp ¡vLdl¡mc to rrg8¡¡t

thrt ilr¡rtng thc od.dlat!.on sf cú,thcr n¡oolnetr o¡' laotrtc ln ycrrù

prrtLolce, orl,dl,atlon f¡ ÔtXgrtortty oerptcil to phorphorylrtion

I¡u:tlrrrmc, f,rñ thc rcn¡ltr ôc¡o¡{H', thc t/O vrlucl fo¡r yeart

pertlolo ¡rc mroh lcc th¡n tlrol¡ rc¡¡ortcrl for nttoohondrl'e lfthsuih

It !.l l¡¡tæcttltg to ¡roùc that SIetæ !û,.8L. çggù ütng hcrrt m¡¡olc

lercol@Ê¡ hevc nrggcdcil {¡het thc rltLo fæ a.uod,nrtc d.d,etlon 1r

orùy om. Â1¡o Scúlßtor (tg[Ð, udng nltoohordrL¡ lÉlatodl fr6 thc

tror¡¡o fr¡,y, ooulü only dtoolutrrt¡ r*tl.o¡ lp to 1.8 tl'th c-hotegrute¡l¡to

e¡ r¡rb¡tratç. No ¡riitrnoc for dbllgstûy oe,pltng ta¡ ob¡.ÉvGû rft}r thc

1n¡cot nttoohþndd.r ¡r¡il unúætun¡taly ro uncopllng oqrortuntt rittrc

rçortccl.

On th. ot!¡4 hrrd,, phoryheqylatlon Ìr¡¡ bc¡m ûærsÛretdt tn

fraottorr Læle$cô frm ocll-tttc bsoterlal cxÈraøt¡. l[!,th ono

oroqrtlonn th. P/O v¡lt¡cl ù¡ortuù g.e tr¡varlÑly !or. thcro ¡y¡tø¡

dLf,f,c¡r f¡on ttrc pncrant ftully ¡naf üÉru¡. ultochondlrlffl ryrtae aho¡

tn that rooonbtn¡tlon of tro æ ¡wc fraotf.onr fr lm¡rffebfy rcguircü

bcforc bsth o4|,ll¿t1cn üat nrbetqucrrù plo*træyllation orn bo ùaGYcü.
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S¡¡n nør üürl"tttrry t¡ tho fapt thrt ln t¡lrc ¡olublc båÉia'hl eylüær,

thc BlreæbonylatXng ncol¡e¡d.rn f,d ln¡cn¡ttlvc to Z.lr-Illw trcatnc¡rt.

Eho rtgnlflcenoc of, thlr pol'nt f¡ rrot prsPæl"y r¡ndæ¡toodl.

Ia æn¡d"i[ú|n5 tb¡ro verl,or¡¡ pol,É11 tt t¡ tqt|üg to ¡¡1¡oo

y¡e¡t pertlolæ 1¡r ùhc le¡æ portton of e astrüc BhylOecnotLo ¡oelc'

At tho bcttø qf tho ¡oeLc noulû Þc thc rLtçlc, ¡oltrblo andl rolet1rtly

Ln¡tfito!,rst baøtcclrl tyrta. thr yGå¡t ¡larrtlolc oætüg naxù ahorlrg

a oor*ü¡,ln anor¡¡¡ù of ¡tnrcù¡rel orgü¡f.art!.on, Grhfbtttqg aonl,tlcrably

næc cff,lcicmoy arË rcqlor{lr¡g to utrootpllng agcnta althorgb et a

o@aratl.vdy Ìrldh oornartrrtlon. Ncrt çqrl.ô eonc lnrcst nf.toolo¡drie.

Not ¡ gtroat ilo¡Jl lr knsrn eDort thlt urtælal. Fncr¡Èually tlt ultturto

l¡ ncaohctl ln thr nttoohondlrlr l¡oletcù fÌon a uo¡t m¡ûaÞollorlly rotf,r¡l

rnamal.!.ar¡ tlrarc¡ thc tivæ.
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SIJMUIRÏ

-
1. Ihc pncænt .üSrælnotrtr Grtùll¡h thet yceüt ocjll¡ ôolrtaLn

E iU-rcütùIr a¡b-ocllulrr partlql¿a ¡l¡Loh a¡.t ¡blc üo oorplo ph..-

¡rhonyLetton rlth rcq>lretlon.

Coll-frct yla¡t crür¡ot¡ wrnc ¡raqpenoð by htgbrryccdt

rrl*/v f
rccÉ.Broorl rhrlrtng cf thê ycaËt eolI¡ rtth StreBt bcrdl'

prøparatlvc ard alery proaodhrrcl håYt bccn dlsærabcdl.

2. Th¡ aetrs.o of, thc greinrl.ce¡ !æl¡tctl by dtffq'.fftl¡l

oontrlf\rgatLen, h¡¡ bæn lrrvcat!.gatcû. Ihc l.¡oletcit yca¡t grrnrlcr

rcacùlo¿ r¡rf¡¡el uttoohonilrlr. ln uaryr rcqrcotr. lhcy urc cr¡rablo of

ed.d{etag ¡ovætl Krô¡t c¡¡olo lutæ'nciffetcr rn¡oh al s.sttratct
o-kctoglut¡ratc a¡ril aroolnatr rLth o¡{trgcn a.s tha tGmlrirl qlootren

eocqrton. In alldltfon, laotato e¡d othrnol çæc oxldL¡sdl. I\¡qarÚo

an¡t æod,te¡c woro knorr¡ te bc proacnt àl¡o.

). Thr Gúf€út sf !.nÌrlbltont of clcetron trar¡¡n¡ort cn r¡eolnrto

od,êrtton ha¡ bccn rqrortctl, H.dletlon tr¡ L¡rtrlbtteil by rnbtnyoln Á'¡

oyrrrlclc and çqt d,c.

b. Con3¡¡.r6û¡t ploryhorylrtton oosr¡rrrô th¡rdrrg tbc o¡ldrtlon of

varlqr¡ rubatratce urrilçr nrttrblc osntlltlon¡. qtttn¡ü phsæbæytrting

ørúltlen¡ ræc &talnd, only aftæ thc rÅil1tlon of JIIP, hcrolÉf'nrðG,

gluooac endl mrgncrÍluo.

g. Dr¡r!.ng thÇ o5.d,rtlw Bho4rborylatton ceqrrlncrrtr, IDP ça¡ ¡Ìrwn

to b¡ tha apcelf:ùe túgh olr.rgf pho4hatc aooc¡rtæ¡ a¡rl ln thc prcaonoc

of gtuoort åI¡l, hcrokln¡¡c, gl.rrooro-fi¡rhoçhrto ha¡ bccn rhçr¡ to

ago¡utüato.
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TW p/A yrlut¡ ob¡ævodl trrlqB ¡¡roofneto od.dlatLonr e3úæùly

r¡ngcdtr f,ro O.$ te O.9. Ho ovlðonoc fer obllgetory oor*llng bottcc¡r

od.ttrtlon rnô phorphoqÈatton oould. bc ob¡crvcdl.

6. Vrçå,o¡r oOqrotrn{a¡ ce g,r r 2'ÞDNF, ;hlo}r rrc kn¡rrr to urcq{¡lc

tn ¡nLnal ¡ttoobor¡itrie, hrlc bccn lrrvaatlgetcil ln yt¡¡t granulce ar¡fl

tho d.Sntf,le¡nec öf th. fÍ'rdtagr ùl¡c¡rsGû.

7, fhË .ûfcglt of vorlsul roegørùr on t"tclotolt ycert grarur"Ler

h¡¡ bocn tnvcrtl,gattd ÍIth rcgar$ tc botb oxl.{l¡ttvc phoaph*ylatlon

rrd rcqron6c to rrrltlng. thaac llrdlngs¡ ln conJunctlon rrlth rl¡ortron

d,orogrrphr rhloh rcvcal¡tl roæ wltlo¡oo of e ¡rertlotc wtth tt¡tænal

¡tn¡ptu¡rc gggcrtrdl, ùh¿t ttrc yle¡! prrÈtrolo ney bc atnll¡r to tho

¡nl ¡niì rftOohondlflgn.

8. Thc cd.rtcnoG of r uú.toohordrloaÈllkc perttclc fn ycert

oryrbh ef lcøall,rlng |uah ñ¡düng¡tel nateÞelf.o proecrstð Êl cl.cdron

tranrport rnil oorylcô phorphorylat!.çA ha¡ bcaa oo¡r¡tðæcû ln roletlon

tc oËÌnr btolcgtor.l natælalg k¡row¡ te peracr¡ ¡larllæ prçcrtl6'
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