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_»upmim tm vw wra.‘tnn amd m mw on & wide renge of mtrimtu,
E ‘-.Mhuru imm nry meting mtritinml r-quimmmtu. sOme ATS WO
‘mcitng tho.t uﬂuupt: 0. mu ﬂxu unm mrmmul oondiuonu

- mw, "o . m, railnd; wht mth oupnbiuﬁn are deiuminud by the

«11 ] motmn. *!hc nan umﬂh armim appay t0 have &
| m&‘tym uh:lch udu fgr u largt mm ar Mmﬁﬂivﬁ mmu which
, aomrt a ur:lotx n:‘ mbm mpow- ixm cdu pﬁ;mw Wrs.
‘ mury. ml pmr nmpounds nnmﬂn ror grnuth. The gmatm i:
" nm: mx; nxprumd. 'I‘M mnm vhiah h - thu mnnm- -0
| dnt«minqd hy m intcmticm of th. mimont with tha 'bm*tqrul Lo
mwgnnlu mchmims e mrkmn of thon intrmﬁnnlu ‘
mmhmim hlwo ‘bun pﬁmt# of utud;r t‘or a mbor or years. m-t
¢r 'tha udnmn in m- :tiom hlwo bwn mdo in the lawt decade,
'ruo of *th. un'; lmi urkﬁ ui up have bnn the mduction/npronian
umr; (Jumb and ma (1961) ) ma ‘the dmm:»y of the significance
of ‘oyolie m= in g_,,gg;; (m-m and mm (1968:): Ulleann and |
Honcd (1968) ); m J.nﬂ-r aross mn wiudien :uzto the control
4o uwlwxim umuud a;lth onhbelitq upnniem cttnboliu .
. ropmusuu uu the mt sim b;r l!qusauik in 1961 4¢ the phmmmon
oﬂgmny km»m u thc gluoon ofrwt, ..rhortly uftor Jassd and Monod
hld pn:pond thcir mdnotim/r-pronim -nmm cumont. reprouion |
is the rﬁducﬁon nt‘ tht dift‘mntiu :nh of synthuu M‘ mrhin o
mﬁms o uamﬂﬂu mmm- m mwlvod in the dcmdﬂi@n nt |
onrbcn mpaunu - uhon efficient aaumn v:‘ carbon and energy are
" ;aa.d to the mdimu | ';‘hq priml.ﬁumﬁm was made when glu_oopi
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H&nr af thu ml:f n‘hﬁiu on Motcru mrr:m wt i& ﬂn :tast
cmm mu conosrned wi‘th m gmth ur puﬂ»smu and their

L m‘bnqnmt mﬂaniu 0#“ mm. 1395 Park and Willisms. “P”m

© 4bat the time 4aken tor *nmmm Baoillus® to preduce Yexin depended
o ) uw m myo:uim of the mth editme m mm nn A mont '
S msm or mnm. ‘the ﬂmm mtm ot ﬂn mmm depended
N "ummmmtmmmmmmmmmormm |
© ant the subsaquent extrection Yo give tte beuillom, Park amd wmm
- ‘;hmmi Ahat the prnmt of clwn in m mmt mum the |

o pmuntm of texins They shewed mw '™ mmxm ves dus 4o m

a. mﬂu Mim mnhinw -'

ahmm in pE of ﬂu Mim wund b: m fmﬁﬂm of glwn.
| [mﬂ, (1399) Mgpondmﬁy mm-a ihiu ﬂndi.'aﬁ P
O m 1911 Fendall (Kendall and Pirmer (1911) Yo chnerved that

 protens umzm mrhohymh ;mrcmmzz; vhem it w on -

rbohydrate and protein, Kendall |
,mmm that m mwh:dnh nixht him a sparing .gf.“ on mhin .

R -'f*mmenm Subsequent mdm (x.nma. nnd wamr (1915) ) mm “ o

m# W rnqairod u wmmz«: mw to mn on mtoin.

- ;Gltwou mmm tht mmuin ¢£ thiu ﬁwlm 'bwk xuhlm' giwmu o

o f-fii-{-"fi':mmame ensyws from Jo pro
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" In 1922 xmm;, gmm md mﬂ‘tan uahm & nlu\:h
f. !rhia ensyme m detmhd n
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pﬁfaranﬁul uee o\r'n*gluccse as an ahargjr : sourcohnd ;sparing 'effect:“’ |
'l'on pratein motabolim hud a atrong inﬂuance on th& invent:tmtim |
- mri.ed out 4n this field over the ne.tt twenty yeu'l. Koat reports
wm mncsarned with the ari‘ﬂct af glucona on the mtheais of maymes

s 1m1“ o in protein meta'boliwh Lntuk-hnn (1936) oblom& ihnt

'whi.le Baoilluu ooli (latsr lmom a8 B uohoriohiu oogg) deamiutod S
| vA'L‘P uhen gro\m on broth plna A‘I‘P, no dminntion acourrad uhm L
glucoaq wns added to the same medium. Happoid md. Hoyla ( 1936)

| showod 'laha.t gluwu :lnhibi#ed the mtheaiu oi' tryptophamu. |

Passmore and !‘udkin (1937) meatigatod the affccrb cf a nnmbar of
;»mbohydntes on mae prod\wkion. Thay obuemd th'rt in tha main, .
mne n;mthenis ms stimlated but 'tha.t both glucana and laotato :

' ..roducad the mimt o!‘ mmc mthosind;

| Stephenscn and Gale (1937;) reported that. gluooae inhi‘bited the

o nynthuis of g&lactosymsa in B. ooli. This ensm ayrbem oould

| only he inducad in & glucouo free mdiun aontaining ga,hntose- : A
Gale and Staphenson inveut:lgatad the efrect of gluoona on tho

‘?mtha:is of a munber of’ enxEymes, notablr deminasea. i (Stephcnm

and Gale (1937b);. Gale and Staphenaon (1938)3 aa:te (1938) ) B

Gate la.ter presented Mde"“ that the presence of glucose :l.n tho e

‘ ‘mmm inhibited mthelia of the mme- (Ga.la and Eppa (1942: a: 'b) ).

e mm"' or glucose did not ‘1"‘3' completely inhibit mtham, B

and the oe'.lln oamniona.ny had np io 20% of the ennyma aotivity
preamt in cenu _grown on glucoue freo media.. Stophanuon and
E ‘Ga‘.l.ﬁ (193T'b) failad, however, {0 aohiave thair nxi.giml goal whieh |

| uan 'L'a eluoi.date the nature and ca.uu of the gluooua inflnenoe.
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FDuring the 1940“3 Monvd sh#md that gluaen 1nhibitad thu
 synthesis of ensymes uquiud to dngrndn other carbohydrates, when
cells grew on a m:l.ztu‘.u of mbahxﬂntm ccntaining gl'ﬂ@ﬂlﬂt The
glucone alffect was mdg obvious by the p,l.unamancn of disurie =
abnMd when cells grew on gimuc- plus lectose, Thc phﬁoﬁahon; -
ﬂf ropreaawn cauaul by glucan ‘bmm known as the sluoau effect,
 Splegelman (1950) suggested that 'tha inhibition e dus 4o |
| conpatition bahum tdaptiw su‘bnrttu tnr the m prnmsor
molesules cuncd "pwzwu“ 'rhu hm‘then:{a war lates modified
( phgalm, Halvorson and :Ben«-Inhni (1955) ) onte. fhc pmean- |
" dnvolved in pmtuin aamtheaia were clncidated. The conccpt of
"pmcn:mu" WA raplacad b;y mino ac:lda, purines and pyr:lmidincm

Neidhardt and Magasanik (1956u) chnllnngod Bpiegelnnn’a
hypcthnis that the inhi‘bition cluscd *by glucoss wan due to & 1!01: ,'
of amine acids, pyrinidiuu and pu'rmcn 'rhay grev Aorcba g_g
aexe mn on & complex medim ctmtuinmz wino &oide; nu':lnw and
wmmidmua, glucose and the 1nduaar of an’ onsym mbaw‘b to the
gluum effects The p;-enanag of the pro'téin :prmuruor- daia. nut
kcaune any relief- qf mhibiﬂbm They also. obrarved an meptim
to the nomm with respect to the glucone effeot (Heidhardt and
Hugtmik (19561:) )u When ,gghoggncg grem on ‘glucose snadinlu -

B canta:lning histidina as -thu ni'tmgon aource, they uaru able to :

dntaot the enzyme histidaaee I:‘ mrmh were added t«: the medium

A nitrogen source, gluaou repmnqd tho a;rnthwia of histidase,

"~ Thig nbaumtian chanengod 'the idu. tbat gluccue nuuaad reprauion

by inhibiting- the puuaga of thcn indnner into "t.he ccn ( cohn and
Monod 1953). | SR c
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Expurimental data obtained betw-en 1940 and ‘the. eariy 1950'3
1nﬂicatad that thnra ﬂerl stsrauspaniiiu purmeaae ayatomn in . tha
aell mtmbrun¢q It was found that thgue ayatamn unre a&écusary for
tha uptake of their uubatratna into cella; Geila with the nuounnarv
degradative enzymea wer& unable to gruw on aimplo media 4f they
lagkgd the naﬁasalry paxmeaaa pyctems Theua mutunta Huru clasuod )
' as'ciyptiéQ- It wta postulatsd that giucose 1nhibitad sniEyme synthaniu
.by pertnting the uptake of induaurs¢ Thia hxpnthﬁaia was ehallengad
by HMonod, (1941) ana cohn and Horibata (1959) 'l‘hay showed that the
@dditibn of giunasu plue indunar to nen-indueed aalls Qcmpietaly
ainhxbited sngyme syntheaia, whnréaa L parallsl addition ta prewinducod
_ eella reeulted in coniinued synthasia at n lowexr dirfarantial ratey
| Gohn and Hbribata (1959) also showed that prewinduaed cells. required
th@ 1n¢ permeace to o?ercomu glucaan inhzbition of;ﬁLgalactaﬁidaae
eynthsain. MaBrien and Mcsan (1968) showed. thnt & smnll paraentugtA“ |
of ﬁhe 1a¢toa¢ in ) giuccen 40 lactosa mixturo e motaboliaed
by nenwinduced cells, It ia & valid point, however, that gzucosa
inhibits the scounulation af 1nduc§ra by tha-ca11,~§1thnugh~thiu
| cannat fully -explain the Qhaervatiqns naaociatqd with the giunoae
effacts Glncnse is unable to stop synthﬁsis in ccnatituﬁiv& mutants
and in preinduoed cella growing in tha pranenca or inducar¢ |

‘Neddhardt ana Magasnnik (1956a) obaqwea *tzha'b galmtose
only reduced the rate‘of.eynthqais az_enzquu such as histz&aae
._'by abaut 50=10%x Giucééé’déﬁpia%aly'uupprhsued.synihosiﬁn

Holn, and Horibata (19591:) found that oarbohydratll othex than |
gluooan inhibited the 1nduaed aynthesia or ;?»galactonidaau. - They
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nugéiated that glucose may cause xopression by two mbden‘of action.
5~The firat wae a non-oompetitivu inhibitian of upteke of 1ndnoer by the
;.glucose molecule. - The second was 8 oompatitiva 1nhibitinn of the

) induotion process by a metabolite dorived rrom glucosan . The second

| meda of action, first put forvard by Magasanik (1957), oxplained thn
vnrious deg:eaa of reprassion ocbserved uhcn cells grew on diffevent
~.;paibohydxgteq,‘ The degreé bf repression abtainéd wéa said to depend
upon. the ability’of the-cell to syntheaide the;cpereﬁreqaor molecule from -
the darbohydxatcg Thia tfo fold hode of action explained the results -
dbtained when enzymea ‘were induced in the praaence of uonnmetaboliaablu '

' derivativaa of glucose suoh an 2—dnoxyg1ucose which only repress weakly.

Their effect can be uttributed to a direct 1nhibition of the uptake of = -

the inducero \

~E>The fact that compounds other than sluooéé éould repress engyme
syntﬁe{au (Neidhardt & ¥agasanik (1956¢)s Comn & Horibata (1959b_) |
ranszed the fumm-gluaaae cffeot 1nap§ropiiate. Hégaaanik atért;d to
develop his idea that a metabolite derived from" glunose inhibited enzyme
production (Mugaaanik (1957)) About thia time = the late 1950'n -
Jacob and Mbnod were formulating and gathering evidence for theix
fi:model of -the control of 1nducib1e engyme syntheaia.
INBUGTION REPREgSION THEORY |

In 1961 Jacob and Mbnod pontulated that the control mechanism for &= - -

induotion and repreaaion acted at the ganetic level and they introduced A~£§

| tha conoapt of regulatery genes = the 0perator and’ regulator. This

' model was proposod as a result of an extenaive investigation of tha

P



V:vérious-mutants wf'the};gg system in Brcherichio doli,  The

in’ce:prefg;miion of the z*e.su;'ts in&élving tﬁé ragulatg:ry genesg were

verif:!.ed by gene;fié oréése“ of specific 'I';;dali mﬁ*ﬁéﬁts and by the
| prcduo“bién of specifib diylo:.ds of T, eoli-mutants con‘baining Qcpieﬂ

" .or tha lae genes. ‘I‘heir- medel could be szmply-defined.aa follovs

) "ff" (See T‘ig*ura 1&)* L and % are. strﬁet‘ural ;g'e'nes whioch determine the

ﬂynthesis of ‘{ge,lactaside tranaacetylase(a) .l{go,lc..ctaside pemaase(y)
4 ;_"and ‘5’ -ga.lactcmdase(z). The opera-hor(a) and. regulm.ar {1) are the

'regulntory genes. :!. controle 'the synthesis of & rapreseor moleculs.

S Tn the ariginai model (Jacob and Hogod (1951))v 1% ‘vas stated that thie .

meleanla waa n(ﬂ‘a ‘a pr@tein but subsequen‘& mv&mi(;atmn ‘has shown that
the repremsor m in faot a prctein (Gi’rber‘b and Miller~-fi1l (1966)).s.
: '“‘h,e reprersor controln the t:.'ansoription of the struotural genee.
then it is in an active sta.te it oombines with the <)pera'hor gene and
‘prevenﬁs DNA/HNA polymemse frcm synthes% &ymm dac m--mm. An inducer
oombines with ancl inaetivmes the repx-lssnr £0 'bha‘i: the 'DN&/RNA
:- polymera.ee can, a-.'hmch to the apam'bar £eNe, ,;,__ m-mm is ﬁranaqribed
and’ then tmnslatad reaultmg in. synthesm of the lac enzymes.
g ~In 1964 Ja.cob, Ullmann ‘and !:Iom;:d observed. that cerfain &eletiaht ‘
in ’che aperator gene did not affeet the a‘bili-by of the cell to sym‘.heaise
.___,_g engymes, - The rate of expresaicn of the operon waa surprisingly
‘5-"11;1;g}; in cgll"é with thesza delatmna and also. in ‘operator constitutive
‘, .mﬁténts; Becaune *Jhta rate of ayntheais was wnaffected Jacob c‘c ot al |
| y(1964) prcpased ’chad: 'bhe im.‘bia'hion pm.n‘u lay oubside the operator gene,
I‘l‘héy Buggesﬁaa that 'Lba, m*:‘tia*&:lon sid e, which they ‘bermed the

. _;proma"bex- gene (p), lay betweon the operator gene and the 2z gene (Tigura 10) 4



_Tﬁié paaitioning-éf fﬂn.pfématar géﬂ%iwas’ehalléngéd~ﬁy Seokﬁitﬁ?s“. o
groups Using their genetic mapping techniques they established (Ippen, |
Millé#, Scaife and Beckwith (1968)) that the pramotem gene lay betweon

" the i gene and the aperator (figara 1&)

G&TABOE;TE RLPRBSSIOH- ' 4
thauanik (1951) foouaed intereet upon the natura ‘of the mutabolito

derived from gluconn, which inhibitcd induotion. | He argued that the
name of the phunomenon "glucone effect", was no 1ongor applicable. _
Exparimentn had shown that abmpounds,wbieh aarved effioiently a8 aourael
of intexmediary letabolitaa and energy, oauld reduce the rate of
formation of’kluaosc-nenaitivc" en:ynes, It wae. suggested that tht
glhicose inhibition was 80 atrong baoauao glucusn was xeadily metaboliaad )
- producing high 1ntracellu1ar 1eVQ13 of ‘catabolitesy thananik pointad
' out $that the majority of the ensymea 1nhihitud by glucoao uora oatabolin
;anzymea which produced’ the aame group or catabolites. ,-Ha auggested that .
one of theae ontabolites formed part of Y rcprenaor whiah oontrolled tha
fcrmation of inducible oatabnlic pathwayﬁ. Pravious absnrvations,
'howevwr. qould not be explained by the conoept af 8 univuranl reprensor-v'
It was suggested, therefore, that oertnin gruupa of enzymeu night have o
thair own apacific repreaacre« " Beosuse he had suggeated that a
'catabolite repreaaed enayme synthasia he ‘proposed the title "oatabeli%o
xepxesaion“ a8 a name. for the phanomenon; ' |

Magasanik was one of the many wvho found Jagob and Monod's mod‘l
(1961) veéy attraotiva. He sadld that 4% was taﬁptingifo péaﬁ@lgto‘tﬁht‘.,”

catabolite repression was parhncf‘this';egulatory sysﬁehf(magaaahik (1961)).
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::Hb’ﬁéa streséed the dimiiarity hétwaeh the repééésion exorted ﬁj tg‘;is
product of a biosynthetic scqpance and by the product of & oatabolic -
| »;aequence. He augsaatea that ‘one could perhapa ascribe to the catabolitn
the role of tha "metabolite maitty" of a repressor, oontaining ag ita_ “
othex oomponant the product af the rapreasor genaﬂ‘ Hnwever, ha had to o
poxnt eut that this uchema was pot in aoaord with cortain oxpazimantal a
obaervations. Brawn and anad (1961) reported that ﬂluaosn repreased thef*:
syn&h€s1s of ﬁ?vgalaotosidaae in constitutiva mutanta af‘,;gg;; At this B
time they were unable +o diffarontiate batwoau muﬁunta which failed to -
}synthesiae represaoxu and ones which synthesiaadinaotiva reprensors; Iﬁujf
fwaa considered yvssible that tha binding ef the qatabolite m:»--;ne:pxrezwt».*,;;5:«,.;tl:"[‘~
%o an inactiwo rapressor may restora part of the rapredsarb aotivity. té;;
inmun (Uagaaanik (1961) - Diaaussion) arsued that the reprelaion

producnd by glucosc nhonld be leas iaVere in a aonstituttve mutant than.: -
in the induoibla wild type.~. Ha reported bhat when a variety of |
conat;tutivu mutanta were grown on glycezol th&y contained two to threau»sf'f
timeu an nuah ansyme as when grown an 31ueose. - He' propoaad that
oatabolite represaion was & aeparate mcchaniun auperimpoand on the
inducible meehanim i‘or ‘5 -galantmidau eynthaaiu. o ‘
It was aoceptcd a8 a working hypothesia that catabolito rapreaazan -

was braught about in'a manner aimilar to Jaoob and mbnod'a uodela It

| °-:wua sugg@atnd that the oatabolite 00~r¢P3953°r oombinad “ith an ‘Pﬂ* -

*fjxeprasaor, to form an aotivn represaor.e @ha acti?e Tepressor wag thought
to coﬁbine with the operator gene and £nhibit the transcmiption preceas-;
The naturc of tho npa-zepreaaor was. disputed for gome time. Some |

Amaintained that the apo-repraaaar was the ropresaor syntheuiaed from
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-'*Z;I_le i gene, others thought :i:l:s. 5:;3!1?’1311&5;‘1.5 Was de'l;ermihed by'a.-' rs-p;cl:ific
gene digbinet from the: regulator geﬂq ~ o ]331% oI‘ npprm,vh uca.co
adopted in 'tLGﬂpb 0. QSLLJ}lmh thig mf)clo“l a,nd chwldgvte thc :{‘me
detail of - h.c nmchanl m. One s, i;heg,c,nemc* amﬁ c vch i‘ollowed ma :mly,v
by Iua{; AE am.k ond Beckwsi. Lh* group ‘The | i‘omcr a’ttemptacl i:o vaa :uy

the councept of an apgmrepresso_r aml eﬂ'ugzb_!_n. sh its identi ty. Et‘ha;y 61(1

this by :L;eW_@;g%.t.g;J; ' Zm nature of the oene controjhnn* synbhesis of
thae - “LpOmI’GpI‘ Tho Jmuer vero prxmrrly 1ni,crc> ted in ma pmng

the 'l.ac:: 01)(‘3"011 :l.u 1‘1110 Ge ilt' ' ‘I‘he' o'ishe"r approa.ch a.de'teg'i by
I‘Iw[,'l .az.la:,"- J‘Jobmcw z, 1!0 es a,ncl othoz‘m wag bo attempt Yo identify
the cat (.ﬁJO.LLLQ cawevx‘o “sor, '

Ghli!l“"\ G APPRO: mn, ﬂ

: Nal'acla-‘a.z1d. e, -mm '{z (1 )GA) p“"er?-em:ed ov:f.dcncc uhai leéc cababolite
s %ﬁeiﬁ"éssor :mhlbwted %be f*ymheﬁsm QF’ m ’Lm ‘ ”hey 1nc1uooc1 colls in
'i;hd pregence and _’a'bf.sriance c'F' lucoso, fil:.arec‘t of."‘ tlm inducor m“ter
A: Fhvee :11:;%1i1'tesV'l311£1'“: ;éeéws;pendecl* the. cellm'- in 'i;he presence mld'absence "'
“of glucééé. | Gl’l.l(‘OGG onl,y proc’tuved :r:ept*esm on when it s pressent durz.ng, ‘
“';'s'hé })1;0:3;&6!.';10'3719;(1 3:)11&;3@; In an ei’far*i; 'i;o '1:1'*y and esbablmh 'tho 1r1em:::hy
o‘f.l ‘bhe apn»«repr;a‘s ox', Looms Joe Gﬁld HJ{,A, ”!,l)’l.k (‘1964) pres:ten'tcd
' ev:.denco t'hwh BUS, Led 'thrt tho apo-:ve;n BB m; ‘t‘;'a.g‘dmtinct {rom "Lhe-
‘mpre.s som of 'uhe ‘lac sybbem. They a};m«:eﬁ -cha;b c?.urihg:}j,fhhe “frensfer o:’:‘
the lag ope:mn i‘rom a-'lac_ a‘tx'ain b0 o i:.w" (del) the Syn’bhéé_siﬁ of
.'.;L_:_a_g_}esz. e ves sub;;aou to oa.i:aholme repressione Ig -&gale;c;tosidase ig
' -éyiltl;isised for up_ "L’e “’a.nihbun after the r.c-%«gene en'%;eras"éhe recipients;
:(l)umn & Lha.s i,:z.me the 10‘V‘Gl of the PEProse or; LS :}.ncreasmg $1311 it

, .C‘C?&Qh(:d i:h(, love.!. KR mm.c:h onzymca mynthem. .m inhibited. ‘I‘l-_mnu{ghdut 2
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this pcvvoé oanme ‘ynmhe'ms ere) fovnd %o ho vajeot ﬁo & constanu:~.“
"-dogroe of. Cm%ﬁh@jlbe repreea LOYLe Loomls Jr and H%basanak avyuc&

-;uenre FG? were. 1HVOJVCQ. They fbﬂnd.nhat omc mutﬂntg woro.subject to

a'grewfe~ dggrco of oabubolxte reywessmom uham oLhers. ' This~fhey

“ahmxnhnanU e auu Lo o thher 1®vet of Lhe e aballtc.-' mincc heiQfﬂ
_XOVWdonce eug gcatw& LhﬂL uhe degree: of ef”wbo]ﬁfé repressmop depondod
von Lho convuntramwon of Lh@ eamabol¢te ug noo on the coneentramwon )
of’ uha_mepreabOw mhey oonclude that’ %he\aﬁo”fepressox;uga'dlatlncﬁ‘“;227 
_?rem Lho repvvm ' amd.wa$ controlled by o gene outszde the 1&0;;
:rcgiov f Turhhormurc uhey obueﬂvod “th oneraier consmiuvtive
samutaubs (0 ) ere, sn113 subjcct to CmtabQ1100 regregs oﬁ. ;AThey'
'LOﬂcLudcd ih&b the cab bolxhc reprc sOY ald not 1ﬂtormct wx%h
Opé?amor whlnh vnc1vdeu tno o ‘31t0* rbThe c> Abolitc repre&sor could,
howuvar, h ve boLnd o a nortnon of the opevzuor rcmote fron The
"0 fs;tq.sit | : _ o |
g Lbbm’h'Jr;=ﬂﬁd Magatan¢k (1965) lmtew 15019%e& ‘o mbrain of

4&.@011 uhtch syﬁLhosismi /guﬁﬂlactosldaSL u% a derapresmed rate dn
“hmhe nresence'ox @tucaﬁe, They mnteypoaxed bh&& as be1n dve bo uA;)
';,fmuﬁat lon in the C@b&bﬂilu@ repveﬁ51on gonﬁ (LR}." Thuy showed’ that

.:durang COﬁJUQ&blOn only A%- of the CR ;ene‘uaa ranaforroﬁ in.
;‘ﬂasgocxétlon ULmh.Lhe lac cpcrmn. ; EL e concluded tha$ the cit @eae
7;.Awaa romobe from Lbu 1ac overon.:: it man suggeated (Loomis Jr. wnd

'iﬁagaaani (1967)) uhwt khe CR gona mwghb debermine a. oy%oplasmlc

‘\[faotof;whlch regulaucd meRNA yn%heams and whiah m1 1& be sLmilzr,f



ta the pvoduot o? the vepulator gene» :

| Riukenherg, Hsie nnd.Jam@eek (1968) showed tha% the

CR gone was not speqific ﬁor ;g-@mlacﬁasidaae, They determined

the rate of synthésxs cf enzymev cther than thomo duuermined by

Loomin Jr, anu hagasanik (1965) and showed that their rates were -
-derepressod in the CR nmxantg ” It waa pesgible,: therefore, that tho -
CR tharaeteristia arOSe as a reault of an unidentified 1asion in,
glucose metabolism. uilverauone, Hagasanzk neznzkoff, Hiller and
Beckthh (1969) shouad th&t aeletaon e* the gromotar ragion af the

Jag oparon not only reduced the rate of enzyme synthesxs bub alao-
rendered cells 1nsensit1ve to aatabalite 1epression, | “hey auggested

_ ﬁhat catabol;te repreasmon may bo due to & cataholite interactzng wvith
the conplex or HHA polymerass and the.;gg promoter. The caxabolito
’courepressar sould thus reduce 1uitia$ion af RNA synthesis by the
pblymcrase. It iﬁ possibla that the oatabolite co~rapresaor binds

to & site 'in the fwctbr whioh was recently reported to stimlatoe
transoription by %NA polymeraaa (Eurgess, ;ravera, Dunn dnd Baui2 (1969)),.f
.anﬁ reduces 1ts affanity for the lac pramater., .

INVL‘STIGATION 01\ THY‘ I:IOLhGUL&R N&THRL 01"‘ TIﬂi« C! TQBOLITL CDRIJPRLE:.JOR.' |

mxparimenta were dealgned to’ eluciéate the identity of the
catabolite cpareprcgsnr. Manﬁelstam (1961) VerifieaAthat conpaundn‘
“other ﬁhan‘giﬁééséfcaﬁldlcause caﬁabolite repreasion and ahowed thut
| the glucese 1nh1h1ticn uas not due tﬁ a &eneral 1nh1b1tion of protein
vsyntheais whxch, mu certamn Ccase,’ w&s onhnnced. He observcd that

A gluqas¢ oaused_@apreasian_whgn added tc4pe11s;gngw§ng,ung§r,heth



_aern’bm zmd anaero‘bw csnc‘i‘bionm He ffupgmsted tha.t the aite cf
-‘zmt'! on of tha represso:* wos, -bhe enr:yme foxmin system and propcsed.
. tha't the ca'habolrhe cem-reprnsscr may ba a campmmd suoh ae A‘DP. Lateii o

* Mandelstanm (1962) rapor'tad that ca'ka‘bali'be reprem:ion could be' observed -'

- in B conatitu'hive mxtanta -; Thia meant tlmt: it Hé.a possmble 'ho - -

"'T‘:"’stu&;y ‘bhe phenenenon in ‘the. absance of the Jacxob—-&iomd induct:.on /

:apressimz mmchmlmm

})obmpom (1966&) adomed a mnre direct appmach. He attempted

. -ho icionthy the co-::epress,or molccule ‘b;sr mvestigat:mp the compounda ;

:'1,‘px~adu¢ec'1 dum.ng grmrth on gluoose. ' 'I‘h:x.s appraach was a.lao unsuccee:i‘uln‘j
""IIe not:i ced thaﬁ: 'bhe ra.te ar ,g -gahctosidase a;mthenis was denepressed

-;1;hen cellr* Were snitched. f.mm aerabic t# a.naercbic growth on gluaose- _"

o ;Thin derepresamn c:ould be wercome b;;r addmg pyruvate to the medium

‘_j‘:ainml’tmmously ui’th 'the change :m grmrbh Qondi‘bionm \ He auggested 'kha.t‘ B

B ymva.te: me sgmply a.cting as zm al‘berhanve electron accep‘l;or to

'oxyge:n in “bha same way a4 ni'tra'te or nitritc. _ 'Lhe pha.se oi‘ derepreséed L

- .eynthenis -y la, o i‘ound “tzﬁ ‘be. imu*bitad by ‘bhe a.ddi‘bion oi‘ gluaomvba

" "'_(01cinaka and Dobrogosz (1966)) and potasm.um m:ha:a.ha (oxcmaka, ana

O i)obrogqm (1967:1)). : Pymva;be was datected in: +the nedium in both culeh;‘: |

It ms asaumed that the preaenc;e af pym?a‘te prevented the derepression.:

i j,As the addition of‘ wl'bematwe eleotron a.cceptors 'bo cells grdwing

,_cmaembically preventcd the derepression of enzyme aynthesis, Zﬂobragoaz,
"":l:ll te. na.nrlelstam, augges’cea that A‘PP m:.ggh'h be 't.he catabol:.te ca-—repreascr." e
“"'.f.t"h:.s aystem j.s complica%ea by *bhe fac’a 'bha.t the p}mse oi‘ derepressmn

- oaours wh:ale oalls wbz ch hcwo previaursly been gﬂmring aerobically are

o 3","‘:adap%;1ng ‘ta an anaorobm environmnn'h Richards (1969} a.nd. Hober‘bson
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"anﬁ Holme (uﬁpublwshed requltm) have obperired. thuﬁ in certoin’ cases
enmyme synthoes is iﬁ derepvedsad when cells Wd,p+ 0 now growth bonditionn-
. This may he e eccurred in the above systom. It is pomsxblo “thatb uhe
repression obqerVCd.when pyrnvata wan added to cells, adapting to
‘anacrobio cond;t;ans_yas not,qatabolite‘reprgssion per ge. The
addit*nn of pyruvéfgiés an ai%érnatiVa electron écoeﬁtor»ﬁay'have
resfored the ¢ella metabolism to that obtained under aerobxc condltlons
and the differentlal rata of en"yme syntheS%w ey h%?e fallen aocordingkyu;J
.'ln view of tha elose associatlon of pyruvate with catabolite repression |
; and,the fact that when cells greﬁ on pyruvate alane,lgznﬂiaﬁtosidaae_f
is aynthesmueﬁ am a derepressad rate, Okinaka and Dobrcgosz (19671)
investigated the relatxonship between catabolite represa:on and the
: dacarbozyiation oF pyruwate. Using various. 14@ labelled glucoqo
molecules they showed, fram a oonszdera&ion of the patterns of" 460
releass, that the rate of decarboxyiau ion of pyruvate increased at the |
same time ag the effeét‘af cataboiife repreésion increaséd.*.mhéy
uugéeaﬁed tﬁat éiiher'ngfnr acetyi—Qda\mightibe thg-cq~répresgor or a#{,g
1mmedia%g*sé@rngﬁbf fhe éawréﬁrassqref ﬁowevér,(it‘éhoulivbe noted |
that they nevei cnmpé?ed quantif&&ivély the degree of catabolite
- repression and +the rate of aeoarbozyiaxion of pyruvate‘ va the one
influenced the other there shonld have been a relationshxp betvieen
the twos B . | L |
Eﬁén~§dﬁe‘af~tgeiriconditions werehémdly cnhparablé, Whén they :

added pitrate to cella'gbowing anaeéobi&élly on glucoSe, the growth

conditions would change almost immadiately to psuedo aernb1c eond;tionaa‘» -

)The pyruvate fbrmed fram glucose would he aecarboxylated and the acetyl—
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GaA-fgrme&‘WOuld'bé direot e& &LT&L LHuO uha kwebs c§clo. N
P Lctmon of ths aCQbwaUQ; mmj be dngr“dca Lo acetate (Bonmett wnd
‘Holms:, (196)) ), | |

Gellg wh&ch have adwpncd ‘o “nacrobic oW 1“ a@ d@GmﬂbO?yumLC

pyrnvato? vml& convor ‘a L rge proynfv1on oP uhO aueuyl-coh rcsmed to

‘.eﬁhano1 nd fnrmoﬁL (“haminn (1964)), -a ET GblOn wlll he ugea TOr the

Fn Lhc Povmeﬂ c né tha cetyl—f

‘g's%ﬂthésis OJ‘a{@ﬂf ok ora glu%am“tc.

.ﬂCo& cou]d b cons¢darea uOUTCQ ox evor{y'bvb not 1y 10 1amtﬁr

o

' ‘:L'kuaa pos;nh?c LhaL mCOLJl—GOA zbﬁcTC '; ‘the; CGnrepvcssor &hoﬁgﬁf&neziff:
‘i‘@uld écpacb‘ hai Lbe DOOi ezzo.cfab i :ié medlate xou?d va xy'gfééﬁly:
be@ween %hefiwo L,‘roth cuadiilen due t0o tbo Glf cfcn% demandr madu on
'ﬁﬁe'cdmpﬁund;' UndQA‘QbTQbLG cond ion§ i£ ié‘c ouroc of bD{h‘bell
'procvfsoyg and cnerayzluﬂo uadcr'nvu)oﬁib'ﬁonaitiénaliﬁﬁis aiecurcé-
o+f. all ppecursorm. ?*Thé.di%ﬁe"eﬁt 3 ;#ue nf eﬁdym; GynthSlm, huﬁevér;l'
doer ﬂOu vary w‘o y undcv thc tuo é*onwh condiu&ona. \(lenakaﬂand
ﬂobrogosz (19((b) ) :
Dcmpm e;this‘ﬂobragoér (1968¢) nnvesmngaLcd uhe ef foom of
' “ddLng ﬂuucotylglvooremwne 0 cells frovnﬂg on nlycevol in Qn effort
:.LQ dcmcrmlnc wheuhev or uo' hcobylrLQA aad YEP nerc lﬂVD vcd RASEE uhe o
hwcontrgl mecpaﬁiﬁé; &he aﬁsllehuLOn of ﬁwwcubylr]ncc&amlne depcndﬁ
ifupon hhc “Vd 1ab111L3 or ace%y] bb& and M“P-' Dobvcgaa pobunlwmed
| .'uhat bc accuyk-CoA aﬂd ﬂ“P devaed rom Lhc dCCwﬁbOY&l&uLOﬂ of
pyru Lo pvoduoed cw abhli i@ foproné;on by stimulatign of the rate of
“ﬁéssimii éu of, amlno‘ BUATSe hc pembu abed {haﬁw%he‘c§;reprossor vas
_'ono o; the ral;0u¢nwzn-UDP~N~wcatyl 1vcoa&m;ne UUkM%WWObuyl mﬁT;ﬁLO

"ac;d, or. rrueL030m6~phozphaﬁe. In a 1ubev oxp0ﬂ¢m Ry 'DOBTOUOSA (1969)1x



" addod Nhncetylgiucosamzne to mutanta d-fininut in- .ithar

glucoanminaw6~ph05phate deaminaae or the dancotylnan.«t Thas- -

‘SVLZT.’mutanta vere. only able te dssimilaﬁe N*acetylglucoaamlnc. ~Thi -

RSN additian of thia nempoﬁnd* to the madium, houaver, producad

Acataholite repraaaicn in both the Hlld tyge and the mutants lacking

‘“'f?:tha deaeetylase. B@broguaa conaIndnd that the cohrepressor wasg. an .

o acylatcd amina SUGAT 3 o

| Sa-ao v Aidn and Uemura (1969) preﬂentad conflic‘izing avidqnoh “
L Thgae worknrs maintained that the cutabolzte cowrepreaaor was not
-;»pyruvate but & metaboliﬁe ar;sing from its catabolism. Nhen pyruvatu o

\1i;decarboxylation aus inhibited by ;odcacetate and aoaium fluoride, thc T

-&i}“aaaitiun of pyrnxata still produced natabclite rey@ulSian. Th:?

- canoluded that ihe conrapressor was a compound invclved in giycolyait. |

o Theso woxkara diaputed the suggestxcn that tha ditferantial rute of

. ;;J”en53m° aynthesin was reluted tu srﬁvth rate (Dﬂbr°8°ﬁﬁ (1957)* 31‘”k'v |

ifﬁbulﬁauorth and u¢113 (1968)). | Thi-~experiment (Snto et-al 1969)
g preunts reaults ocnt‘lic’cing tc thou nf nobrogoan (1967), howwer thorc |
fiia no eviﬁence that ‘the inhib&torn nr pyxuvate doanrboxylation nra 100%

'effxeient. . Todm poaaible that th- residual activity ia suffiuiant %o

f:.allaa thn pyruwato added to produce uatabolite repraaaion through 1tt

~'§:be1ng ﬁeoarboxylatad.

| Mnsee and Prevost (1966) invaatigated the "exclusicn thq.ry” whioh “'U

;mazntaznad that giunoze caused reprealion or inducible enzymea by :
'if:preventing uptake of 1nduner‘ﬁ: By oompuring the effect of glucoac on th.’l:.
' synthasis of ,@ -galactosidase in a wild t;ype oell ana a ,@ —gahatoaidn .

pcrmcuae negutivc mutant they ooncluded that gluoose prcducad its effeot -



e e 'f'??sﬂ75 L

?~by anoiher rouit. Their rasults aagganted that tha degruo of
| .reprenlion nght bhe inversely rolutad to thu rate of RNI aynthesiu.«
v_as aatamated frcm 3H uraczl uptake by tha oella. Eoseu und Pravont
(1966) sugguated that thera might be one natabolita aowreprqssor for'
L all or a Rarge numher of enSymea. Lach engyme syaﬁem would.bq _i
auscop%iblo to varmous uoncentrationa of the co—rapresaor,

Pravont and Moaas (196?) adopted a  gimilar approach to that of
’chrogoaz (1966&). . Thuy 1nvestlgatnd the efrect of adding giucose,
to eellw grouing on: glyceral, on the Jntracellular onncentratxona of
varioua compounda. . They compared the effeoia produoed in- a utrain

whmch shnwed transient reprassinn and’ in a atrain whioh did nata ; From

o thaac etudiea theyxdacidad that ‘the co=repressor oould be one ef ‘the.

.follnwingz NADPH, fructosa~1*6~diphouphate, glucoae-—ﬁ—phosphate and
‘ ﬁmphaaphogiuaonate. Tha S0 campounds, with: the exception of fructoaem |
el pﬁcbphato, are invnlved :u the pentoae phoephate pathuay. Palner
 and Hqgcs (1967) showed by Qcmparing the 14002 relaase pnttarns of a
| struin ofﬂﬂgggl_ prodnoing trnnnient represszon and ‘one. which did not. S
tha‘b both had the same p-ntosa phoephata pathway activity. ¢ fThis
‘tendud to contr&diot thair aarly findingn concerning the péaaiblc
§nutura of tho coureprausar (Prevost and Mbann (1967)), Thuir rasults
'uith vurioua regulatory mutnntn suggeated that for a strain te shcw :
| tranaiont ropreasion it had to have a regulator gene or an oparntor
2gtna or both; These genas ﬂorg not necessary far the exprcssibn of é}
Ifull cntabolita roprassiong Hsie, Rickenberg~and Janacek (1969)
_dontestad the resulta of Pravost ané Hosea (1967). ‘ They aompared
the 1avela of NADPH, 6-phnaphog1uconate and gluﬁcaé;énphbnphate in,wmld‘
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- 'type (:allg and :ln & catabalite myression negative mutant;l 'I‘he.f ahauod
‘ ‘tha'b 'bhe ccncen‘tra‘t‘..lona of thé,ee compoundr were tha same in bo‘th t;ypn
cfcen.. o o L
‘ Moses end. Yudk:in (1968) showed that the dilution theory “could no‘t

erplam the; o“naemtiens ma.de cn c;ata‘bolite uprewion" "' Th:e thcory

' ovtula.'ted that the differential ratc of enzyme synthesia uas gcvernsd

by -bha mta of a;ynthesis of al:t other c:ellular proteins. If ‘bh:.f‘ uera' |
&0 then the addition of a complete mixture of amino acids shculd result
~idn dnrapresnion of enn;yme syntheaiu as the ‘presence of the mino aeida --

Bhould repreea the synthesis of tha necessary synthetic ena;yms. | 'rm

"addition of a. ousmino acid mixture ‘brought about rapression :lnstcad o:f?

" the expwted derepresswn. 'I‘heme ucrkers veriﬂed Rickenberg et al 'u

(1968) finding tha‘b 'bhe G‘R locus was not speciﬁo fcr the 1ac nperon.

. When part of the lac operon wae ;io:.ned to the pur B region the ayn’chuin

.- pf the tr&nsacetylasa nas aub:ject 1o catabqli'be represaiom

WcFall and “”andelst am (1963) produced results :i.n agreement mth

' Rickenbex-g et a‘! (19u8) and Hosea and Yulkin (1968). Thay ghowed 'th.at |
i ihe addition of pymvato tc; m-lls groaing on - glyceml roprnaed thvc | |
e;mthaaia 0f ,g -gnhctosidase, :D-aerinc dcaminaae and tryptophamu. -

UsE oza MU'I‘A’I“”’D STRATNG ozv mvmnm, N o

Neidhudt (1960) imolated u mxtant of A.lerogenes which was. |
A resietant 1:0 ’bhe g};ucoae affac*fs. ’I}hie mitant g;raw at 66 cf the mta
 : of the wild type nn gluaose. 'Phia mutant produoeﬂ. /g ugalactoaidasn ut a
cdem:resaeﬁ. ruta uhile groﬁing cm glucosc, ‘this wam takm ta mm .
~ that glucoue itnel:r did nq‘b caune catabolita repressmn. 'I‘his mu'tant

grew at 665’5 of the rate of the » wild typa, due perhnpa to a lea:iqn :’m |

o’



| AN |
| ,the netabolic pathveys apcoific for p]ucose. If the mitation were
asaocaated thh the glucosa tran$p¢rt system, howevor, then the rate af
"_uptake of glucosa and the rate af growth would.ba duere&aed. In thin |
" aasa ﬁhe intracellular cnnuentratinn of glucose uauld be expected to
deQreasa inetcad of buildinv NPy Thia ohservation could noi really be
taknn as canclusive av;ﬁcnce that glucaae (LR not the ¢o~mepresscr* In
" the 1ight of. what is known: about perm:aﬂe Eyetemy now (Sahaeffer and
S mchankain (1968) it is “nl:kely that the intrasellular concentratmon of
1"gﬁuc¢se ia ever very highe: Gluaose entere the oell as giucosewénphoaphata
- Paiban (19&&) adopted & similar approach to 1nve@tigate the
posszblc rale of thu intermediatea of galactose leadnng to the
tk. Tmbdenrmyerhoff puthway, in- the ¢on%r01 of cntabolita raprasuion§ ‘He
ttadded galactoee to, a galactokin&eeleua muiant, a uridyl t ansferaacltuu
mutant and a. ﬂDPugalaetoBe~4~epimeraaeless mutant.':.catabolzta Yepression
; 5was only observad in. the last mntant. ' This, houaver, wag not due to &
‘build up af Uangalactasa but to an 1nhibition of genaral protein

syntheszn and a depleticn of the UTP paol. Paigen verified this resnlt

‘23:_ 1ater (Paigen ot 8l (196]) ) when he shoued that ‘both UDPwglucose

aynthaselesa and UDPugalactosema-apimeraselass mutants were sensltivc
~to cat&hnliﬁa reprasuien, ) Henoe neith-r UDP«giucose nor UDPngalactoae o
'Jﬁ.ia the cat&holito cnnmapressor,_ ' | '

Fram reeulta nbtazned using a hexoaa phoaphate isomerace negative

-‘f' mutant Loamie Jr. ané Hagaaunik (1966) auggested that the ce-mepreasor

| fg‘wua a8 oommon intermadiate in. the metaholiam of giuconatq, xylose,

*rilt#tate, succinate and fructoan. They alao ahoued that glucove. .

o f“fdausad repraeniqn whan added with an induner to a pyruwato ﬁehydho phose



ﬁagative mutant,uhiqh had been wééhed\and resuspen@@d;in‘giniuai :
médium 1&ctdﬁg acetate and ammonia. "ﬁhis‘implied'that the

h intermediates of the tricarhoxylmc aoid cycle were not involved in.

'the mechanicm of repressions
o TRANSIIJHT REPRESSION. | ‘
© Paigen (1966) and Tyler, Loemis Jrs and Magaaanik (1967) reported
%hat the transfer of cells from one. medium %o & homologous madzum ‘
q‘containlng glucose oauaed a severe rapression of fﬁangaldctOgidaaa _
-fgynthesxa which Iasted;for up.tq:g-full generatlon. - Cell growth uau )
no£ inhihi%ed over thié t?még« This_phénomaném way called trangient
jrcpreasich. - It was 1afér 6bserved that the addition of glucaaé to .
.oella grawing on glycarol cnusad transient represzion (Hosea and Frcvoat
“'(1966) ); They also showed that tha addition of galaotose, ribome,
:urzdine. adenosina. oytidine’ and guanosine caused +ransienu rapreaaiﬁn.
- Ncn~metahali$ab1e 9ubstrates did nnt produee transient represpions
Llyler, anmia Jre and Hagaaanzk (1967) presented oonflicting evidence; -
They c:bisiwad that gfuine-bhylgl_gcnside and' adeéxyglucose caused transient
\'ﬁcpréééion b;t ﬁbt cntabclite represgion‘ The conflicting resulte may
well be due to the different straing of‘gagg;g'used in the varicus
gxp;rimentn. Aﬁ a consequende of their observatzone thh nons |
métgﬁéliaﬁblé cnmpounas Tyler,gﬁjﬁ&v(§967) suggeeted that tranﬂient‘

'1reﬁréséién;waﬁ‘diatinot from cat#ﬁéiite répreaéiﬁn* They presumed that
' ﬂAtheac compounde-eﬁ-mathyl giucoside and 2~deoxyg1ucose - would riot
influence the common’ eatahala%e pcol¢ chever, these-ﬁompounas axe
phosphorylateﬁ and nill inhibit the uptake of glyaerol to some ertent

o uhich aould reault in an alteration or the internal environment



“CTjﬁof the oell. ' They showc&, howovar. uhau transaont maprebszqn

‘:ﬁiffi;cocumrcd in canstituilve utvazn thu* dmoauntinu the idaa that

:'traaeient rcgression ﬁan due to an exclusaﬂn cf the- inducor by g&ugose;.‘
Tsler and Hagasanxk (1969) 1nvestigated the molecular baais of

‘Aﬁxtranaiont repreasion‘ K They prcsanted ewidenae that reprossicn

'-icceurred at. the level ef tranacwiption. - They could find no ev;dence,

| ,‘_;?whmh suggea‘ted *bhat e:.ther the iorx o ‘gene vere n—qu:.red :t‘or the

7;*”medzuﬁicn of transient represalonc .

| Durmng und ainca 1968 thear:as about the mﬂﬁhnnJMMb involved in
'“catabslmte ﬂbyreasion have undergone a completa upheaval. : Previoualy |
it was thnught that the represaion aas cauaad by & bu;ld up of 8
_.:catabclate. ”vidgnce now suggcsta that it ia due to a deerease 1n
'cnnoentrataon of an aotivatorg Host ﬂork was carried out on the |

| assumption %hat uha aataboli%e aombzned with an apo-wepreaaor similnr

”.f*in nature to ﬁhe repraasar present in Jacoh and Monod's madel (?961)..4*

-Twhere wog diapute over the number of apowrepressore preuenta f The-
igeneral evidenea was that uh0$G ware a musber of yapxessors though it

o was poasible that one represaor could ecntrol more than one system
'.(ﬂases and Prevoat (1966) )“’ There is now smewang support for the

- idea’ that, at lewist in-thﬁ /gzqmlactoaidase aystem, ‘the apo»represaor
is part of the. DHR/?IA polsmtraua (Silverstone et al (1969);

: (}hambers and Zubaar (1969) ).. Burgeu et a1 (1969) have ahoun '&;ha'b
QNA/RHA polymerasc iu aampmse& of a nuﬁber of subunits, one of which -

. the aigma factor n~uppanra to be required for 1nitiati¢n of Rﬂa synthenian

‘‘‘‘‘‘



” :Pastan and Pewlman (1968) wnd Perlmsn et al (1969) have presenhed

‘ evmdence that 030110 AMP acbs aL the Dromober 1ocus. _ There +s, as'
{ycb, no oxperlmenta1 av1dence 11nkxng %he %wo obmecVahzons. - However,
it de pomrlble uhat cyollc AP alters the afflnlty or the DNA/RN& '

_polJmeva e ior thc 1ﬂ¢ prmmotar regaon by almermng tho confxgurmtlon

l;,¢joi %hc smgmm r%ctor or a SIMWJ&T facﬁor.a

:Vf Hﬂkman ond. Su&herland (1963) detectea oycllo ANP in L.coll.
\iThey obscﬂved bhﬁu the 16VG] of the: compounﬁ 1n colla grou1ng on.
-tglucose/salts rosc qhwrply 28 the glucose g exhﬁuwted. The

v;ﬁadditmon 03 lucoso to starved cells cauged a reductlon in the

”7»31nhernw1 concenhrau1on.': The cyolzc AMP WaLs - detected in the modmum.

";It vas deduced that L.c011 contro? 1ts lniernwl concenbvatlon of

k‘t,fcyclto AMP by pnmnlnp it oui indo. the med:um (Anderson mnd Iood (1969))¢

-Thlu procegs is mpparently a soclabed wlth tne hexoso tranpport aystem.

. Perlm@n and Paatdn (1968&) and Ullmaﬂn and Nonod (1968)
-1ndcpondenﬁly qhomod ihat cyclxc ANP %tmmulate& ﬁhe synthesma of
ﬁ‘fglwW1ahuosndase when the enzyme waR, lnduced 1n.£=£ggi 1n the presence

*io[ 51&00364 lnlul&lly thc oclls were. tfeated wabh tr1s~LDTA, as

4 _duscribed by Leive (1965), to break down the permedblllty barricr.
Latgr iy was fbundAthaﬁ SmeQyﬁllc Awp could stimulate synthevms'ln cells
igréwiﬁg on @1uéoééyséitq;-“.30th roupe whawed that stimlation of |
qynthccld was. noﬁ du@ to @‘general ancrease 1n:poote¢n aynthesms nor .
S was it &uo to cycllc ANP mnhlbaﬁlnp grow%h. | Porlman and Pastan (1968@) .

showed that cyclxo AHP also stmmulated the rate of synhhesm& of

‘;;tryptophanace bui moi Lhab o alkallne pho nhxtase._w~'

”he blllty of CJOllO AHP Lo overcome the reprengon of enzyme
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Gynﬁhesia causéé h§1&iucbse‘was'vefifié&‘by_Goldenbaum anﬂ Dobrogoss
(1968). Thoy Ibund, houever'i%héﬁ b&diic ANP could notb relievelthe
=epves man cwused by glucoseu6~phosphdte or a mixture of glucose. |
“plué gluoonate. "-Théy, ‘therefore postulated %ha% cyclic ANP overcamé
répre gion by lnflucncmag Lhe oonvevs1on o; glucose to glucoseuém
phgéphwte. It ves. 1&&&% shoun (Perlm%a eb %1 (1969)) that by reising ..
the cvclio FP eoncentratlon This reprQSSLon could be relmeved. |

i Perlman and PaSuan (1968b) presonicd evidence which 5uppomted
uhc hypothesmm Lhab cgclic -ANP stimulabcd Jac m~HNA pynthe51s. They
oauld -lnd no evmdenee “that cycllc MP dtxmulabed trmnalaxmon or, 1noreasea
Lhc half 11¢c of 1%9 m"RN&x Theﬂe findlnys vere vorlzled by Jacquet
and Kepes- (19(9) Porlman and Pagtan (1969) showed Ehatb ‘cyelic ANP
-”Aab¢mulatod urythphonwse gyuthe s by hctmn at the ﬁran*latloﬁal 1eve1;

Peerwn? De Grombvugghe and. Pastan (1909) ﬁhowed that oycllc AFP -

vercamo both uransient nné cataholmte reprcs sion sugges%mng that they
; were related phcnomena. .;They also presgnﬁed farther ev1dence thot
1..cyclmc AMP¢ac$ed*on.the prOmoterlregion.of the‘gﬁg operone It had been
fnshown (Paé%aﬁ.and_?egiman (1968935 that & mutation in theibromqter'
ares reduoéd the effect of giuéose andHCjolié AP on, enzyme syﬁthesiao
A;rg?s .1on in bhxa mutabJon roqﬂorad the sengitivity.s . Periman.gﬁkgg
(1969) . shouad mha{, the offect of cycho AP on D~galactosidase synthesis .
’,was VGryAdliferenm_ln a{promover'mutanb f?om ﬁhaﬁ in the wild.%ypeg
Thls wag asmumed to be dué\to the nmﬁdmion in the-ﬁremofer reéion as
_ cycllc ANP had the. same effeot in boﬁh sbrains on the synthesisg of a o
pecond ensymoe Thlv is not OVldLnGe thmb cyollc ﬂMP aotp directly at

the promoteri it could 8ot “through a systcm whioh acts on the promoter
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mn It hae bnﬁn ‘shown 'ihat promﬂg“r,miztantu are less -qniitiu ;
W the wil_d typt to axciin A¥P and that ¢y611§ {nP does not
-atimﬂcléﬁsvmn eynthewis by increaming the intraceliular
.."hc‘)neentmtion of inducer (Periman ot al (1969) ). |
chambera mm Zubay (1969) thowed, using a cell free protein
' -ayn%huis:lng ayatm; that theeffect of oyclio ANP. was not a general
one, 'rhﬁ :DHA uud in thig s;yatom wn extracted 