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PLANT ZEXNZYNES

It has been knowm for the past decads aﬁdahltt&th
plants the biosynthesis of lysine, thmenine, methionine and iso-
lsusine involves the metabolim of aspartic acid and proeseds through
the same initial sequemes of reactions as in basteria (Naylor et al,,
1988; Dougall and Fultem, 1967). It has been noticed in sswral
instances that, during the early growth of seedlings, homoserine which
is a pregursor of threonine and methiomins is the deminant amino acid
(Virtanen and Erkmma, 19083; Lareen and Meevwers, 1985). dnd, in the
-‘ﬂldmmmmdﬂ.hpwunnﬂd}ku
' 1t 42 omawmnd (lavesn smd Beewrs, 1985). Im our laboratory,

hmakrishns snd aghavendra Ine (pereensl smmmwmication) found that
in ssedlings of Ieagal grem (Giger sxietipm) aboud 2 per cent of the
label supplied in the fom of uputato—ll—nc was sonverted to lysine,
The labsl recowred in lysine correspeaded to mearly 35 per gent of
the total redicactivity in the amino aaid pool.

Caltpared to the wealth of information availabls concerning
$he Moaynthesis of the aspartate family of amino asids in miero-
organims there hawe been wry fow detalled inwestigations on the



bosynthesis of thess mmine aeids, particularly into the mature and
extent of regulatory mechanimms sush as feedbask inhibjtion and
mpression in higher plants, Homoserins dehydrogenase has been
fdentified in pea seedlings (Sasaoka, 198) sited by Bryan, 1989),
and the yoots of Zea mayp (Bryan, 1969). Rusymes from both the
sourves exhihited the ability to utilise llm’, the maine ensyse
being able to st with NADP* as well, Studies on the regulatory
properties of a partialiy purified preparation of the maise homo-
serine dshydrogenass (Bryan, 1969) indicated a stremg inhibition of
the enxyme astivity Ly threomine. Sush a sensitivity of the enzyme
to threonine can provide an explanatien for the observation made by

- - Guks (1965) that a supply of exegensus threomine prewents threenine

' Mosynthonis in maiss. Thus, aseerding to Biyan (1969), the regulatien

of mine asid Megyatinsis y fesdback mechanims such as those
seported ly hin and by Oaks (198a) does sesm to be operwtional in
higher plamts, and pnftieularh wll adapted to the physiclegiocal
needs of dveloping roots wvhich are depsndent wpem the wvascular
systen for a wariable supply of metabolic preoursoys (Bollard, 1960).

Bat in our case studies on tiw ensyses of the arpariate
pathvay of blosynthesis in plants have always given wery insonsistent
and highly variable results so that it has not been possible te sondust



any btaihd investigations on the nfulatozy properties of those
snxymes, One of the reasons for such srratiec behaviour, we presume,
is duw to varietal and cultural differemees in the seeds (Rubin et al,,
1947; Steward, 1983 ¢ited by larson and Beevers, 1965). In our initial
studies with well-developed cetyledeas of Phapeolys yulgaris, whenever
an astive ensyme preparetion was obtained, the homoserine dehydrogemase
was XAD(P) ’-spuim and vas not sensitive $o any of the end predust
auino acids, Aspartekinase astivity, vhanewr it could be dsteoted
in the eetyledems of Phaseolus vulgayris, was feumd susoepiible 4o
individual inhidition by lysine (15 per cent) and thyeonine (45 per
esmt). With both the amino acids asting simultanesusly, the valwe
*’ﬁﬁm was additiw, So far, there dees not appsar to be any report
in literwture on the identification of aspartokinase in mwltieellular
plamts. Even in the maise enxyme preparatien mported by Bryan (1969),
ne aspartokinase agtivity could be dnonatnt.od in either the orude
extrests or purifisd preparations,

On the cther hand, iz the other plant systens studied by us
suwh as 2- 10 dey-old seedlings of Phaseolys Rynge, Ehaseolus redistug
and Cigey aristimym, it was never pousible te deteet hemoserine
dohydrogenase activity, Extremely low smowmts of aspartokinase activity
not regulated by any end-produst, sould be deteoted enly in the
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extracts of seedlings of Phassolys MUREe and hasselug Imdistus and
not in Ciger srietimmm. Different procedures adopted for preparing
plant extrests sesh as inclusiem of polyvinyl pyrrolideme, sucrose,
higher comssatration of KCl, ste. did met help. It is rather difficult
$o0 axplain our ebssrvations in view of the findings of Remakrishaa

snd Raghavendrs Emo (personal communication) of this labormtory ia
their studies with seedlings of Ciger aristinym. Iysine in the Md
aming ascid pool was found to receive from upnﬁ.to-ﬂ—uc the major
portion of the label in the amino acid frestion. They also observed
the biosynthesis of lysine in these seedlings %o proceed via the

_ disminopimelis acid pathway and mot through the intemediate !‘orutici

of a-aminoadipic asid.

In the experinents wvith plants, theze does net seex %o I» any
slear eut explanation for the wvarigbility and more often, the apparent
absense/inability to detect the ensymes, although the use of tracers
kave provided valusble infomation conceming metabolic pathways.
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EXPERIMENTS WITH BACTEHRIA

In all bacteria studied so far, the synthesis of the four
vessential' mino acids of the aspartate fmmily, vis, lysime,
threemine, isolewsine and methionine involwes the highly branched
chain of mactions starting from aspartic acid (Datta, 1969). The
blosymibetis pathway concerned is subject to primary regulation at
twe pelnats. The first ons is the initial step in the reactlon
ssqumes - the conwersion of aspartate %o B-llpll'byl phosphate,
medisted by aspartokinamss vhich controls the primary flow of carbem
te all the amino acids of this family. The other point of gentrol
1s the thixd step in the rvaction sequenss involving the redustion
of aspartic-f-ssmianldehyde to homoserins, satalysed by homeserine
men. Many different systems of control of these enzymes
haw been discowred in different species of basteria and these haw -
been ddscribed in detail in Chapter I. In E.g9li Kjg and B,
straina in whioch the regulation of these ensymes has been atudied in
great detall (Stadtmsn ot al,, 1961; Patte et al,, 1966 and 1967}
Falsos-Kelly et al,, 1969), iscengymic control seeas te be tlw
principal mods of eontrol. No detailsd study of the regulation of

~ this pathway seems to have been made in any other related besteria
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sxoept Sgimemells typhimurime (Freundlich, 1963; 1984; Cafferata and

Preundlich, 1969). Isoenxymic pattem of control seems to be operatiwve
in S. typkimnzium also as seen by the presence of two distinot and
ssparabls hameserine dehydrogenases the activity of one iscensyme
sontrollsd by threonine and the fomation of the other by methionine
{Cafferata and Freundliech, 1969). In our inwestigations, the pattems
of regulation adopted by Migrogocous glutemious, and Jerratis
Bajeescens wexe leoked inte.

In our preliminary studies with M. glutgmicus ATCC 13032
the pressnce of a hemoserine dehydrogenase suscsptible to feedbeok

i 4ahibitien ly threonine was detected in conformity with the finding

by Nare ot gl, (1961). But aspartokinase of the strain of M.glutemious
behaved rather differently fxcom the one described ky Nakayama ot gl,
(1968). 4According tothis report, the enszyme was susceptibls only to
esoncerted feedback inhibition by lysine plus threonine and not to
inhibition by the individual amino acids. Howsver, we obtained an
aspartokinase whose activity was inhibited by lysine and threcsiine
individually to an extent of 70 and 59 per osent respsciiwely., When
both the end products were present, the resultant inhibdtion was



total (100 per oent)., Further experiments on the M. glutemicys
enzyne(s) could net, howewyr, be domes duws to the instablility of the
ensyne preparatisns which lost all activity en ssmoniwm sulphate
precipitation,

Incorvoretion of Yc-gspartete « The existence of the
 aspartate pathwvay of Mosyathesis of smino asids in S. RaAJNRIIGAS
was ssoertained by experiments with radiocactive aspartic acid. Whem
cells of .3, maseesceny W 1re growm in presence ef l‘c-u-muhh,
about 90 per oeat of the label present in the amino acid fraction of
ths eells was assounted fior by the four amino acids of the aspartate
' family. The individual distribution was: lysine, 20 per oent;
thmenine, 26 per sent; isocleucine, 27 per eent and methionine,
138 por eent. In contrast, thers was no incorporation of radicastivity
inte lysine, threonins and methionins (1wsults reminiscent of those
of Roberts et 81.(1985) with B. gcoli), when the growth medium containe
ing labslled aspartate was supplemented with those smino acids, This
suggested an actiw involvement of the amino acids in their owm
synthea®s., In early studies on the blosynthesis of smino acids in
R. coli, Boberts st 31,(1955) found that the addition of threonine,
aspartate, ste. to the growth mediwm containing glusose-U-13C abolished
emmpletely the incorporation of Mg gnto the wapective mine aoclds in
the 0ell protein,
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It is kmewn that oertain strains of B.0oli haw the ability te
synthesise 1solsucine from P-methyl aspartate whioh gan bs derived frem
I~glubamate (Abrmmsky and Shemin, 1968; Msister, 1965; Phillips et al.,
1872). Preswmptive evidenoe for the existence of this altemate
pathway for the biosynthesis of isoleucine 1n 3. nameneena, in addition
to the aspartate pathway was obtained with studies involving the
metabolim of ;lutuato-ﬂ-no by rapidly-growing ocells ot:tmterin
in the presence and absencs of threonine, The isolsucine and threonine
- pertions of protein hydrolysates of cells supplied with ]‘c-ght‘m
plus threonine got diluted by 75 and 40 per cent, respectiwly,

Possibls reversibility of the meaction was indicated by results obtained
with cells supplied with uo—thnm.. vis, dilation to an extent of
40per aent of the threomime and isolsucine componsnts of e¢ell protein
caused by 12C-glutamate plus ¥c-threonine.

Prelininary studies hawe shown that C-labelled glutamate is
partly converted to P-methyl aspartate by fresh cell=fres sxtracts of
the organimm. Of the total radiocastivity present in the mino acid
pool in the reaction medium, 15.5 per eent was present in glutamie
asid and 10 per cent in P-methylaspartic asid. These results alse
indieated the pressnse of the altemate pathway for isolsusine bio~

synthesis in S.mareepgens.



TN

Jupgepsion studies = Our results vith the metadolim of
Mo aspartate (U) by S._mgreeseens wers substantiasted by studies em
the extent of repression of aspartokinase and homoserime delypdrogenase
W the emd-produet sino acids. Aspartokinase conoentration vas
seduped by about 10 per cent when the cells were grown in presense
of lyxine; grovth in presence of methionine or of a mixture of lysine,
thyeenine, methionine and isoleusine (all saino acids wsed at a
eemsemt ration of 10 mM) resulted in a very strong repression of
aspartokinase to an extent of about 90 and 100 per cent respsetiwely.
Also, the aspartokinase prodused whem 6ells were grewn in presence
of methionine was samplstely inhibited by lysine. In the ease of

* B 9014, Stadtman st 31,(1981) and Falsos-Kelly et al, (1969) have

reported camplete repression of the lysine-sensitive enzyme by 10 mM
L-lysine in the growth medim. The other aspartokinases behave
somevhat differently. The threenins-sensitiwe aspartokinase of

both E.cg9li and 8. typhimuriun are repressed only by a mixture of
threonine and isolewsine {Preundlich, 1983).

Yoast aspartokinase is repressed abeut 40 - 50 per cent when
yoast is grown in presence of R0 mM L-threenine (Stadtman ot al,,
1981). The setivity of aspartokinass of yeast when grown in the
pressncs of threonine plus methionine or high methionins (20 mM) alome,



in signifismtly inhibited by L-methienime and Yy kelynine (Stedtamn
ot a3l.; 1981). The authors, howwr, could not say from thelr results
vhethe r or not the abserved effect was dus to the synthesis of a new
aspartakinase or to a modifisation in the sensitivity of the enzyme
predused on minimal media. 4 somevhat similar situation occurs in
the sase of the single aspartokinase present in Pssudamengs putids
(Mobert-Gero ot al,, 1970). The enzyme is repressed when the cells
are grown in pressenge of the inhibitors lysine and threonine, and the
ensyne synthesised wnder such conditions is sensitiwe neither to
individual inkibdtion by lysine and threonime nor to their concerted
feedback inhibdtion,

The effect of methionine on the concentration of upu‘hkiuu
of S. mareescens could not be corroborated by experiments with radie-

- agtive aspartates growth of the cells in the presense of aspartate-U-

Ug snd 2o asthionine did not affect the nomal incorporation of label
inte lysine. This may be explained by the facts that there is still
residual easpartokinase activity (5 - 10 per cent) and the cells grow
nomally and therefore aynthesise their lysine requiremsnt, 4 50 per
oent reduotion in inserporation was seen only in the scase of threo-

nine. 3tudies on repression of the enxyme systems by methionine

WYsor Cvvensiy Lisragy

MYBORE-&
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revealed the existenss ef two iscensymes of homossrine dshydregenases
one dependent an NAD® for ita astivity and sumceptible to streng
repression by methionine (100 per ceat), homoserine (100 per cemt)
and oysteie (85 per eent) and the other, dependent on NADP' for
activity aad sehjeet to inhibition (55 per cent) by threonine. The
syntheais of this latter ensyme was also partially sepressible by
nothienine (35 - 40 per cent), homoserine (80 per cent) and a mixture
of lysime, threonine, mekhionine and isoleucine (75 per cent).
Hemoserine dehydrogenases of many other organimas aye also knswa %o be
sepressed by methionine: J. goli (Patte et al,, 1967); S.typhimuriwm
(Cafferata and Freundlich, 1969); 3. gerevisige (Karessevitch and
do~Robichen Ssulmajster, 1963).

ﬂo physiclogical age of the eells at the time of harvesting
is guite important in referensce to the total ensyme coatent and the
extent of repression by metabolites. The ensyme content of the cells
harvested at the stationary phase goes down almost to £ to 5 psr cent
of those obtained at the log phase. These are in keeping with what is
to be expected. During stationary phase, it is knoun that there is
dogradation of enxymes in bacteria as in higher eells (Msndelstam,1988),



The dserease in the extent of repressibdility obserwed in older eells
is best explained Wy the satabolim/utilisation of the concerned
setabolite and henoe lowering its effective coneentration,

The individusl ensymes ~ It wvas fond early in the studles
ea aspartokinase and homoserine dehydrogenase of Jerpstis Bmajcescens
that these ensymes differed marimdly in two properties from the

serresponding ensymes of E. goll. The aspartokinase astivity of
3. saresgeens vas susceptibls only to inhibition by lysine and the
aspartokinase and hemeserine dehydrogenases were separable from one
smother wnlike in E.e0li (Patte ot al,, 1068; Faloos-Kelly et al.,
1089).

It has already been stated that the two aspartokinase
activities of B.00l] Kjo are associated with homoserins dehydrogenases
whereas another aspartokinase is both repressible and inhibitable by
lysine (Truffa~Bechi and Cohen, 1988). The two iscenzmes of homo-
serine dehydrogemass and the aspartekinase present in Jerrptis
Baroescens have been separated from ene another by chrematogreply om
DEAB-cellulose. The astividy of the aspartokinass separated frem

homoserine dehydrogenase activity is strongly affected by I~lysime



(85 por eent) end thus ressubles aspartokinase ITI ef ¥.gold Kig.

Of the tvo hemessrine dehydrogesases, one is swsceptibles to inhibition
M threcaine amd requires specifisally NADP® for its sstivity; the
homoserine delydzegenase I of J. 9oli Kjp behaves similarly exaept
that it also has aspartokinass aetivity. The activity of the secomd
homoserine delgdrogenase, on the other hand, is not sensitiwve to axy
of the end poedusts of the pathway but its synthesis is susceptible te
ropresaien by methionine.

Gefactor yequiyement ~ The two homoserine dshydrogenases of
8. naepcens are similar, in a nmber of their properties, to the

i oesmsspending snzymes, homoserine dehydrogenase I and II, respesctiwly,

of B. g81i, ®.8., in their sofactor requirements the threonine-
sensitiwe ensymes from both the organimms are similar. With reapect
to their NADP*-specificity, the threcnins-sensitiwe ensymes of a
mmbey of different genera of basteria are similar. The enxymes of
J- 9011 Kyp (Patte ot a1,, 1968), B yubym (Datta end Gest, 1964),
5 soharoides (bson et gl,, 1962) and M. glytamious (Nare et al,,
1961), »equire NADP' for their astivity., The corresponding enzyme
of yeast (Black and Wright, 1085a) and Pesudomonas pukids (Pobert-
Gero ot 3l,, 1970a), however, ¢an act with botk the eofactors.
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mm: Iotapgiym iong = is v haw
found in the case of the 5. ngrgescens ensyme, the threonine-sensitiw
homoserine dekydregenases of most other bacterial sourves hawe been
fomd te s activated in the presence of potassium ions. 7The activity
of the §. paEpescens snsyme eould be enhanced by increasing the
eomesntrution of XC1 up te 0.3 M. Buat abowe this concemtration, KC1
bocame imhibitory whereas in the case of E.coli, the threonine-
ssasitiw aspartokinase I - homoserine dehydrogenass I ocomplax can be
astivated even by 1 M KC1.(Patte ot gl., 1988). Also, the sensitivity
to medifiers of the enxyme from R.yubrum is greatly influsnsed hy X*
sonseatration in that in low K* eonditien inhibiticn and stimulatioa
of enxyme activity are signifisantly reduced (Datta and Gest, 1963),
In the sase of 3. mguegesns, K to some extent, has a protectiwe
action against thiewonine inhibitien.

Malecular weight « 7The molecular weight of the engymes from
E. 90lf and S. maygescens are similars 580,000 (Truffa-Bachi ot sl,,
1968) and 598,000 respectively. Eowever, wmlike the E.goli Kjp
ensyms, the threenine~sensitiwe homoserins dshydrogenase of
& BaIoessens is not assocliated with aspartokinase astivity.
Cohen g% al. (1069) could demonstrate in two strains of S. 2aYRSSOORS,



2-88 and 5-88 individual inhibition of aspartokinass activity by
lysine (63 and 81 por cent) and threonine (28 and 33 per cent)., With
both the effectors acting simultsmseusly, the inhibition was 90 per
cent, Contrary to the abswe fiadings, in the strain of 3.maroesgeng
that wve studied, 3. nammegeeqs Sa-3, w could detect enly an astivity
sensitive to lysias and mot threonine despite all precautions taken
vhils preparing the eell-free extracts and during subssquent
purification of the eaxyme. On the other hand, the aspartokinase
astivity dmmenstrabls in the dell-free sxtraots and at all stages of
onggus purifiestion was enhanced by about 6 per cent (admittedly,

an insigaifisent effect) in the presence of threonine in the reaction
Sedim. This could mean that either we hawe not been able to detect
the threonirs-sensitive aspartokinase in our strain of 3. mgrcescens
for mknewa reascns or it is not present in the strain at all,
Variations have indeed been observed in the relative activities of the
Shiee types of aspartokinase from strain to strein, ewen within a
single species suwh as §. goli (Cohen et gl,, 1989). On the other
hand, this oould alse mean that 3. maivesgeng Se~3 has either lost
the threonine-sensitive aspartokinase ocistron during evolution or has



aot yot developed 4§ &8 has beea speculsted in the case of R.00li B
in which the methionins-yepressibls homoserine dehydrogenase astivity
is absemt (Patte ot gl,, 1967).

Nelosnler wisht snd subwnit shrwgbure - In E.goli B, the
spparent melscular weight of aspartokinase 1I alons was only 70,000
as eampared to 180,000 of the E.goli Kjp aspartokinase II - homoserine
dehydrogenase II complsx (Patte ot al,, 19€7). Bat in view of the fast
Lhat the threonine-sensitive homoserine dehydrogenase of3. maxgesoens
Sa=5 has a molsocular weight roughly equal to that of the threonine-
sensitive ensyme complex of E. goli Kjg, our latter speculation about
the less er non-dsvelopment of the partisular eistron in 3. mayeesgens
Sa~3 during evolution can perhaps be discomted. From scmparstive |
study of the primary regulation of aromatic biosynthetic pathway in
bacteria by Jensen et gl, (1967) and on the yegulation of biosynthesis
of amino aoids of the aspartate family in coliform and pssudomenads
bty Coben ¢t 1,(1969), a escmmen ewolutionary origin for the members of
large taxa can bs postulated.

Ures effeg} - Urea (8 M) had no effeet on the astivity of the
threonine-sensitiwe homoserine dshydrogenase of 5. sajoepgensg, even



 when the ensyme was incubsted with it up to 48 hr. Whils the

considerably high molseular weight of the enxyme (398,000 as deter-
nined Wy gel filtratiom on Jephadex G-200) would suggest the presence
of submits, it is net elsar vhether the snzyme disaggregated inte
subunits in the presemee of urea at alls mno specific tests were mnade
tovards the tihis emd. If this did happen, then perhaps the submmits
are probably imdividually active, This could hawe been shecked by
dotemining the molscular weight in presense of urea and also the
amber of Mnding sites. The instability of the threonine~sensitiwve
ensyme and the lack of = good quantity of ensyme (especially in the
case of the methicnine~repressible homoserine dehydrogenase vhere
alse a similar result with urea was obtained) precluded these
experiments., The presence of XCl in the ensyme preparstions might
have also prevented the breakdowun of the enxyme into its subunits.
Other emmpownds such as guanidine hydroshloride and sodium dodeoyl
sulphate sould not be used since they were found to fom a precipitate
in pressnoe of KCl., The threonine-sensitive enzyme somplex of

E. g0l K1p has been found 10 be a tetrmmer with a subunit molescular

veight of 86000 + 4000 (Faloos-Kelly et al., 1972; Olark and Ogilvie,
MZ).
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NaMlity - The 3. parvescens ensyme eeuld not be purified any
further beyond IEAl-eellulese frastionation as it is rather unstabls,
especially at the later stages of purifisation and no satisfectoxy
means of stabdlisstien eeuld bs detemined. At thisktage of
purification, it was purified 40-fold but still contained 2-5 ot;:or
proteins as noticed im disc gel electrephoresis, _ | 3

Methiquine-repressible engymp - The seccnd isesasmyme of
homoserine dehydrogenase of3. majpeseens was found to be susesptible
suly to repression by methionine., It could funstien with both Nap*
and NADP*, The methionine-repressible hamoserine dekydrogemase II of

8 Je coli K12 has also been shoun to act with both the cofastors

T (Paloos-Kelly ot g1, 1960) and in both the basteria,the rate of
resction with N4D* is higher than that with NADP'. The ratie of the
dabydrogenase sstivity with NADP* to that with NAD® in 3. marvegeens
S8a~3 varies from 0.5 to 0.85 while with a homogeneous saxyms from
B- g0l] K12 the ratio of sotivity with NADEHto NADME has been reported
%o be about 0.47 (Patte ot gl,, 1887). The molscular wight of the
§. Baroescens ensyns was obtained as 155,000 by gel filtration on
Sephadex G~200. 8DS-polyssrylamids gel electrophoresis indicated the
presenge of two subunits of identical molsculsr weight (78,800) in
the enxyme. The B.g0ll K1p ensyme, on the other hand, has been nporhd?
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'to hawe a melesular wight of 189,000 + 9000 with 4 identical subunits
of 45,000 + 5000 melesular wveight eash (Paloes-Kelly ot al., 1989).

The asthiemine-repressible ensyme ascowmts for nsarly 30 per cent

of the total hemoserine dehydrogenase activity of the 3. marpesoeng
eslls. This is considersbly higher than thet obtained with wild-type
$ Syahimerimm in which it is approximately 12 per aent of the total
sstivity (Cafferata and Freundlich, 1969) and in §. goli Kip the
somsemtration of this enzyme is 30 low as to bs prastically undetestadle
in exwde extracts of wild eells (Patte gt al., 1967).

Si8ase - In the fresh cell-free extrasts of 3. marpencens, the
nethienine~repressible astivity (seting with NaD*) could not be
doteoted. But on “ageing" the cell-free extraots or em precipitatiem
of the proteins by ammonium sulphate the activity became detectabls
presunably dus to the removal of an inhibitor of the enzymehstivity
in the cell-free extrusts, Preliminary experiments condusted to
identify the nature of the inhibitor rewealed i% to be a mem~dialysable
compound., As itz astivity was not affected by trypsin d&igestion and
bocause eof its susceptibility to periodate oxidation, the inhibitor
vwas asmmed to be a sarbohydrate rather than a polypeptide. It is not
known vhether a similar situation obtains in the fresh cell-free
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extracts of wvild sells ef B. coll Kjp im which the enxyme astivity
sould not be demonstrated. IV 1s also mot known whether this "latency*
of the ensgme in §. paroesgens is amsther probable mechanim of
sgulation of engyme activity.

7 Iixe the threonims-sensitive enzyme, the nethiemine-repressible
hmoserine dshydrogenase also did not show aspartokinase activity,

Amartekinags ~ The streng repressien of aspariekiname
synthesis (95 per sent) observed when the bacterial cells were growa
in presence of methionine can be explained if we assume that the
synthesis of the apparently single aspartokinase of 3. mgivescens
susceptible %o inhibdtion as well as yepression by lysine is repressible
also by methionine. The wry low aspartokinass activity main:l.nx
in the methionine~grown cells was completely inhibited by lysine,
Through the warious steps of purification employsd, apparently a
single aspartokinase gets purified in S. mapgescens as indicatsd by
its increasing susceptibility to inhibition by lysine. Dwb in the
absence of any satisfactory spot test to detemine the nmber of
activity bands in the crude extracts sulmitted teo gel elsctrophoresis
a# to whether there is only om or more aspartokinases present in the
S.aplcesqens strain used, nothing oonclusive can be said yet.



The aspertokinase was purified about 45-fold; a.nd. at this
stage of purification, it was associated with one other protein as
seen by dise gel electrophoresis. The astivitly of ths enzyme vas
sensitiw enly to lysine (85 per osnt inhibdtion) and the inhibitiom
due to lysine was of a competitiwe type. Thus, it differed frem
the sorresponding enzymes of E. 99l K1p (Stadtman ot pl,, 1961) amd
DTeosudononss mukids ( Bobert-Gero gt gl., 1970) in the nature of
inhibition, Im . goli, a strietly non-competitive type of Mmzu
was observwd aad in P. putids, a mixed type of inhibition. Tie
various basterial aspartokinases studisd sc far kave been found to
have similar pH eptima «~ around pH 8.0. Potassium ions hawe alse been
seen to enhance engyme activity in most cases. it concentrations of
KC1 higher than 200 mM, howsver, the activity of the 8. naJgemgens

ensyme was reduced.

A 80 per sont reduotion in activity resulted vhen aspartokinase
was ineubated with 8 M urea. The eriginal aotivity ocould not be
restored after removing urea by dialysis whioh indicates a nome
reversible disaggregation of the enzyme into inactiw subunits in

the presence of urea.
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On the basls of the results obtained in our studies em
S. ngroescens 3a~8 we could suggest that the following pessible
scheme of regulation of blosynthesis ef the aspartic acid family of
sine acids in that organism. The apparently single aspartokinase of
Serzaiia Bazeescens Sa-3 which is subjest only to partial imhibitiem
b lysine (85 per cent)(or two aspartokinases - one repressible by
methionine and the other repressible and also imhibitable by lysine) -
feeds a common pool of aspartyl phosphate from which the other end
products of the pathway are derived. Thus, even in the presense of
exocess of lysine, the synthesis of threonine, methionine and
isolsucine would mewer fall below a oritical lsvel necessary for
eptimal growth rate. FRepressiom and feedback eontrol of the ensymes
involved in later steps of the blosynthetic pathway and the first
snxymes of the teminal branches would then direst the ultimate fate
of aspartyl phoasphate. The two isoenzymes of homoserine dehydrogenase
individually regulated by threonine (inhibition) and methionine
( repression) will thus regulate the flow of sarbon frem aspartyl
phosphate to those amino acids. The pattern of regulation of the
initial enxymes of ths different branches of the pathway needs to be
examined before any definite oconolusion ¢can bs drawn regarding the
regulation of blosyntheais eof the ampartate family of amine asids

in 3. sgrpescens.



