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Abetl'aots 

~ruacntel work wu done to ettc..,ipt to isolate turther 
mutants or the argtnine l'Ogulatory gene 1n eeb.erlc.bia coli w 
or the some type aa o otl'81n known ea \r2•250. Tb.le autent 
carries the argr" i-ogulatol'y gene which contel'8 upon it the 
diminished ability to ~epreee or derepreao ite org1n1ne 
bioaynthet1c enzyceo. 

Experimental work involved eetabl1s.h1ng n suitable ethoc:\ 
o~ exaggerating the slow growth i-ate or this otra1.n on the 
arginine intermediate N ·-acetyl-L-ol"fli thine, euoh tbat th1e 
could be the baeio of protectins simils:C' mutants when eeleot-
1.ns them from a pnront strain (W2-40) 1n a penic1ll1n select­
ion procedure. Thia wae ach1eved by arow1ng both etl'a1na 1n 

cUphn 1c a mediWJ containillg 15ug/cm3 of L-arginine and an 
excess (30ug/cra3} of acetylomJ.thine, 1n \'Jbich it was round 
th.at the argR st1"81n entered a premature stationary phase 
when the urgin1ne v,aa exhauste<! but the argR sti-ain continued 
growth et a aloweF rate than noz-mal 1n tbe neetylornithine . 
It was elao f'oUM that a culture of' r.2-250 which J'M:ld entel'ed 
this stationary phase coul d be diluted 1 :1 in fresh minimal 
edtum + acotylornitJu.ne and still rc.:Jaln 1n o stot1onary 

condition ror up to 24 h0Ul"8. 

Kutonts of str.a1n i'/2-40 prodl.lced using ultrav1ol~t light 
nre cycled twice t.hrough a eyate.u involving th1e stationer., 
phaee in tUphaeio ood!um and dilution 1:1 1n f'reeh medium+ 
5()0 units or benzyl-Den1c1llin/cm.3 in order to aelec't ago.inat 
the parent•tn,e. FUI-t.ber oelect1on was carried out on 
Ddnimal ager plates upplemented w1 tb. acetylorn1 thine all4 

canavanine on Which the parent etrain Will srow, but the ard 
tne 1• 1nhib1t~4 unt11 arg1n1nc wee e.4ded to the ager. The 
ooloniea Wb10h appeai-ed et tbie atase 11ere ocroeno4 on 
wriouel.1' ellJi)»lement solid sae41a to eeleo\ t.boee J10at 
like w2-250 .. 

Tboee •elected on theae cr1teria were then •oreened 
uains tbe aoet.7loml thinaae 88887 and tbo 41~1o modlwa, 
wl t.h 2•250 1ncll:de4 tozt oompar1aon. 

A tot.al o~ nine p0aa1b2e tanta or \he dealre4 t;ne 
were leolatect, bat probleu with tb.e prepuatton ot ..,_, 
aacaplea preola4ed derinl te 4eo1a1on on the1r J.denU ~. 



In the course of thie work 1t ae also diecoveJled that 
on ersa bradytl'opb ( 2- 2~8) could behave Bioi larJ.y to 

2- 250 in d1phne1c ?led1a. It was also :round that thel'e 
wae oome tl'anaferable "hctoi-'* 1n the edium ot cells hich 
had renehed. the premature otetionary phase which could 
prevent t'Urther gl'017tl'! of either w2-250 or \/2- 25/8 in 
non- repreas1ve minimal mediwn. Thia 1s diacuaeed. 1n 
detail . 
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Introduction, 

The arginine bioeynthetic pathway of cber1ch1a 
0011 has eight enzyme cato.]Jeed etepo 1n uhich Z,..tJlutamic 
acid is converted to L-arginine (56,65,67,68). There ere 
eight correspondlng structurol genco, one for ecch of~ 
eight er..zymeo {55,68) \7hich are partially ecottered and 

partially ocottered at five separate loci on the cenome (73). 
In addition there arc ueneo involved in control (24) coding 
i'or permeaee8 enzywee (59,73) and £or t:1ve arginine tranoter 
RtlA • a { 12) and tl1e1r eynthetaoe ( 15). Thero ia also an 
additional gene {arg I) for enzyme 1'our (orn1tru.ne trane­
carbomylaae) which has been oappcd in E, cgU strains n {22) 
and K-12 (53). {see tablee AI & A-II in the s~pendix.) 

The arginine pathway ia controlled b.1 a repression 
( 58) meClumism in which the protein product ( 33, 54) of the 

l'egulatory gene areR ( the opo-reprcosor) interacts with the 
corepreesor arginine (24), or even its :1rccuroora (6,43), 
and tnia then interacts \"/ith tile protein a.rnt11caiaing mach­
inery iaaking tho ara1n1ne bioeynthetic enzyoee, causine their 
cellular levels to decre~sc (45,58,61). The reverse 01' this 
(derepreosion) occuro in t he ubsence of on external suppl y o!' 
arginine, although the oyste.J io sensitive to tne internal 
levele ot: orgin.1ne (48). This foro 01' control occurs in 

E. coli strains \4 , Kand c (36), and io "neentive" inaot'ar 
ao the regulatory cene product snitches the otructural 0enee 
ott under appropriate condi tiona ( 1,2). J.orrever there 10 

some recent ov1denco tor the existence of a second rcc;ulat­
oey geno for the orc1nine path ay in ·, coli (8), this be1tl8 
the gene argll or arg 4' Which wne bollevod to codo for an 
inducible form ot ornlthine tranecarboaylaoe 1dcnt1cal with 
th.ot produced by ors 4 (5,19,37,63). It appeaN that a 

tent vereion of thia rcgul to17 gene wae responoiblo ~or, 
cnusing tho er 4 gene to induce hile 1 t did not prevent 
represa1on of all the other otroctural encs (8). Tho 
gene tor arg1n.vl-t- IA ynthete.ee also the control o~ the 
arglnine regul.ntory senee (15) are aynthetasea tor 
leu.011, prolyl on4 eth1oll8l t- A' a h.ieh el.' 

ae , , .x. ( 1965) ederntion c. 2!i - 1240 



control or tbelr reapective resulatory genes (4). The 
8l'gln1ne senee are eeen to increaee their cellulsl- levels 
toaethel' et the onset of derepreao1ve conditions (57,58) 
but 1n a co-ordinated but non-1)81'allel ta.abion (61), unlike 
h1et1dine genes wbich 1norcaae both co-ordinate~ end in 
parallel (.3). 

In strains Where the internal eupply ot arginine 
from 1 ta 1ntermed1ateo ie normal, the enz,mee will reach a 
partially repreeoed "poieod" level (48), but in otrains 
where th1e aupply 10 1ne.4equate tor normal srowth (reatr1ot-
1ve) the ~e reach t'Ully derepreeeed. levele (45). 

'l'his behaviour appllee to the e1milar arginine 

regulatory patterns ot E. coll atreine, w, K ond c 1fh1ch baVe 
the arga• gene (,36) but not to etraine with other allelic 
f'oraia ~ the orga•. For 1notance tho or~ allele 1'ound 

in 11 coli etrein B confers upon that strain tho property ot 
slight 1nduc1b111 ty of all the arginine otructural genes 1n 

the presence ot nrs1ntne (24). An arsn; allele can be con­
verted bye single point mutation to an argn• repreooible 
type (36), which euggeota that induction and repression are 
closely related phenomena, a conclusion already arrived at 
from etudieo of" the "inducible" om1th1ne-tranacarbamyleae 
(63). A e1ngle point mutation can also convert tbe argR+ 
(repreeaible) to the argR-, (50) which canters const1tut1ve­
nees ot the m-g1n1ne etl'Ucturol genee: 1.e. the genes are 
1'Ully derepreooed 1rrospect1ve ot arginine. Such ergR-

etl'aine 8S'e recosnleed by their rcaiatan.ce to the oratnine 
anelosue canovenine (So). A derivative ot en ,E, coll 
argR+ etrain ia the strain w2-250 which .boa the umaua.1 
reS11lato17 seno erg&.¥-end ezhlblte clSminiaW repreu1b111t3 
and 4erepi-eaelb1llt7 or the Cl"gin1ne etroctural sene• (Daoona 
pereonal oonmm.tcauon, 62,68) J tbia toature reeemblea the 
control patteme ~ a trJptoplaan mutant except that tble 
llllltant baa a leaion in tbe trn,to~l-t• A•e,nthetue 
gene and not tn the "trn, a• ,ene. OOl'S.nt an4 hla oo• 
worJceN ('6) b.a'ff produced eoae umeual aras•(:1-12)/arsRn 
hybrid allele• Wh1Ch cauee .tqbrid contl'Ol pattern.a euch ae 
hl&b level tn4nc1b1lit7. 



fhe arsin1ne tunct1onal group~ senee (a regulc:m8 ) 

beoeuee ot their seperateneee on tbe genome ore a 1DSl'ke4 
contraet to moot other known functional groupe ot genee wh1Ch 

tall into eingle cluatere termed operona. Thie latter tel'lll 

comea rrom the theory ot Jacob 6 Uonod (34) oltbouah tbe 
conoept or o»erational olueter of contiguoua genes caao tram 
Hartman (29). Jacob & llonod envisaged a regulatory gene 

~oding tol' e soluble subetenoe 11h1ch had the .tlmction of 
ew1teh1ng oft a Sl'O'lP of contiguoua genee When the correct 
con41 tiona pi-evnil by interacting "1th a control ei te at one 
end or the opel'On, termed the opo,Nltor o1te. such a model 
au1 ta the bis t1d1ne eyetem with 1 ta single t'unctional group 
ot genes (3,39) but tbe ara1n1ne Ngulon la ocattei-ed, but 
1e Wlder the contl'Ol or one regulatory gene, ouch that one 
operator or its equivalent muat be preeent for each group ot 
genes et leaet (61). In tact one operator mutant, the only 

one so f'ar in the arginine system, has been 1eolated tor the 

ergI gene, and thie eho•s dimin1ohe4 repreeo1b1llty ot the 
argI gene only (38,53). The single cluster of four arginine 
genes (21) lo actually two regulatory groups (16), one ot 
ergE only, snd the other of argC, tl 4: H ( 10) • the latter 1nc1d­
entally havine ite operator sited at the oppo81te end to that 
of other known oultigene operone 1n §, coli (3,11,9,64). 
Ho ever it 1a possible that the arginine genee come together 
into a spatially close group in the cell, which would 

t'ac111 tate eoelei- control ( 63,64) • 
In the original conoepUon of' Jacob & otlo4 • a model, 

it waa propoee4 tbnt the regulatoz-7 gene pl'04Uot onrted 1te 
etteot at the eite ~ tbe operator-aene DNA. a e1tuat1on oalle4 
tranaoriptioaal control, wh10b. le uue ~0%' the laotoao operon. 
Howenr there bee alnce aooamulated a certain elJIOWlt ~ 
mdenoe about tbe aratnsne patblrQ Wblch auueeta tba~ 1w 
reaulat.o17 sene l)N)4uot aate ai the le-tel ot tranelatlon ot 
a-BRA into protein. It la ennaaae4 tbat tbe acme, the nbo­
aoae, tile aNaenaer and otbar reoton f'oa the protein­
a,ntbe•1•ina coaaplas upon WhiOb the ~ end erpn1ne act 
1n oancert 4UMDB rePl'Qa1an (Vogel-68, Bee AX>POD'Sz, alao 13 , 
28,52). fhia __,1u ror the arg1n1ne e,-tea bu non bee:Q 

eeen (47) in tbe eleOtl'on-alcroeaope. t.be nature ~ the 

-. .. , w.1t. • ow:t, j..J . ( 1964) J .1&o1.B101. A - '65 
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