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The wegulation of uli metabolimn’ ' in biolegical systems
and espesially the regulation of the blosynthesis of eampownds
involving brmched pathwuys has boocame an important fleld of study
in BMeshemistry in reoent years. 7The biosynthesis of thresmins,
lyaine and other mmino acids of the aspartate family is ens swoh
highly branchad pathway on which mwoh attention has heen fosussed.
A nmber of Wwviev artielss haw appeared in literature during the
last six to eight ysars on the snomous mmount of work dome concern-
ing the various aspects of this pathway, including the regulatory
properties of the enxymes involwed therein. Howsver, most of the
work done so far has been with bacteria and wry little infomatiem
is available em plants.

During the eourme of our inwstigations, w studied $tiw
pattern of regulation for the blosyntheais of the mmino acids of
the aspartate family in bacteria, with special referense to Serpuids
RaNNREgeRs. Our initial work on Mlolvaeqqeus glutamious and eertain

plant systems jad to be discontinusd for reasons explained in the
theslis,
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The thesis sensists of feur ehapterss

In Ghapter I, a general review of the known regulatery
whl in biologlical systems i1s presented. The various modes of
sontrol existing for the regulatien ef branched biosynthetis pathways
in general, and for the regulation of the blosynthesis in basteria and
plants of the threonine, lysine and other amino acids of the aspartale
famlly in particular, have besen surveyed. 4m abstraot of the work
deme during the course of the present inwestigations is included at the
end of the chapter, |

Chapter II contains a desoriptien of the materials used and
the various expsrimental procedures(chemical, ensymatic, blologleal
and others) smployed in our studies,

Chapter III desoribes the experimental work done ind the
results obtained. The chaptexr has been divided into four seetions,
In the firwt seotion, results of our preliminary work with basteria
and plants are givea. DBoth aspartokinase and homoserine dehydrogenase
astivities were detected in the two basterial speciss - Serrekia
Raxseecens and Mlozogegous gixtgious. Of the plamt species studied,
fresh cotylsdons of french besns (Phaseclus vilzaris) had both the
sazyme astivities, whils ssedlings of Phageolus mungo and Phaseclus
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Jadiadee had only weak aspartokinase sctivity. The reasems for
disoontinuing our studies with some of the basterial and plant
systems and concentrating on the regulatory emmymes of Serrstis

Rapvescens are also mentiomed.

The sseend section of Chapter III includes results of studles
with labelled compounds, 180-U-aspartate is utilised by $.Marvescens
oells for the synthesis of lysine, threenine, methionine and iso~
lsucine: these smine moclds asoounted for the majority of the radio-
sotivity incorporated into the cell protein., Indications for the

@ u!ff-zf’v presence of an altemate pathway in the same bacterim for the
‘ - production of iselewsine from unifomly labelled glutamate are

described.

The third seotien of %he seme chapter giwes an asoemt of the
work done on the pattem of repression of synthesis and inhibitioen
of astivity of the two enazymes aspartokinase snd homoserine dehydrogemase
of 3. mgreesgens by ths amino acid emd products. These experiments
have indicated the presence of two isocenzymes of hameserirns dshydro-
gonase. The activity of ons iscenzyme is inhibited specifisally by
L-threonine while the synthesis of the other is eompletely represszed
by methionine. Thefstivity and synthesis of aspartokinase are both
affected by I-lysine,
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Sectien 4 giwes a detailed desoription of the experiments
on purification and properties of the thyee enxymes ~ the threomime-
swmslitive and nethionine-repressible iscensymes of homoserine
dehydrogenase and the lysine-sensitive aspartokinase of 3. mapreeseens.
The methionine-repressible homoserine dshydrogenases has bsen purified
to homegeneity as detomined by diss gel electrophoresis at two
pi values. Properties of the enzyme studied indicated two identical
subunits in the enzyme eash of a molecular weight of 75,780 whils the
molesular weight of the native enzyme was obtained as 155,000 by gel
filtration techniques. Properties of the other two enzymes swh as
pH optimum, substrate and cofactor specifioity, temperature optimum
stc. have been sthudied.

Chapter IV insludes a dfl.nul.d.on of the pattem of regulstion
of the bioaynthesis of the aspartate family of saino acids in
S. maJgescens and the regulatory properties of the enzymes involwed,
based on the experimental results detalled in the previows' chapter.
4 oomparison of the properties of corresponding regulatory snxymes
of different basterial and plant systems has also been made.

The thesis conaludes with a summary of the results obtained
and oonclusions drewn from them and a list of references cited in
the t.!t.



