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Ihis-project has been concerned with postesponential growth and the so-called
stationary growth phuse of bacteria. Exponential growth can cease for &iffcrent
rensons, one ol wiailcn 1s depletion of an essential nutrlent from tae medlium.

We have shown earlier that depletion of different nutrients results in dillcrent

palierns of postexponentiul growtn, and dillcrent types of "restlng" cells (

Tacealis),  These cell types can differ greatly in their percentage dry weigac
content of wall, membrane and cytoplasmic substance, and show corresponding :wcu=
pholegleul differeaces. The alm of the work under this Contract has dbeen to
understand the biochemlcal mechanisms waich underlie these pnenomena of morricliciie
cal differentiation.

Concurrently with the ONR Contract the work has also enjoyed the support cf

the American Cancer Society and tne National Institutes of dealth. Addivional

(%

work was made possible by an award from the Deutsche Forschungsgemeiﬁéchuf: {or &
one-year guest professorship in Germany at the University of Gdttingen and tne

Biolcgische Bundesanstalt in Braunschwelg (1968-69).
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During the contrave period cystine hus been uae cenver of atteation, tecause
1t had becowe apparent that thils amino acid plays & major role in the symihcsls
ol bota wall and membrane substance during postexponenti&l growth, Durisy cxe-
penential growth the organism does not depend on exogenous cystine, as lo.; us
L.c‘.;niox‘aine is avualledle, because cystine can ‘n‘syaﬁzesized Srom methionine
through a welle-xnown metabolice seqguence. However, under postexponentilel con-
divions optiumsl production of wall and membrane substance requires a autsciticaal
supply o both methlonine and cystinod i.c¢. netnlonlne docs not funetlon wu u
yrecursor for cystineg, and the questlion arises: Way?

In this connection it becwnme clenr thut cystine, in wdditioan to its Lolier
srowa asjor Tunctions (source of =30 groups and =5-S- bonds) 1s also unigue as
Laowmino acld cosanvinl Jor tac syathesic of the mevapbolic transicer agenis,
Cocnzyme A und Acyl Carrier Proveln (ACP)/ Both contuin pantotaeine, waizl
originates metebolically from the vitumia puntothenate and ine walno welw cyovine,
cad both (CoA and ACP) uwre speciiically necded ia the meiwvolic vraasler of weyl
To0UNG .

de know of two specific sites or acyl transfer in tae blosynthetic cvfa:s
that underlie the growth of S. fucculls and simllar orgunleoms. These wic
(a) the acetylation of hexosamine in the synthesis of acetylmuramic acid, und

7o\ . 1 . A
\v,) he acylatlion of fetvy eclds in the synthesis of lipids. Process (c)



appears to be specific for the synthesis of wall substance and process (b) for ihe
synthesis of membrane substance, l.e. muramete is a specific constituent of wall

and 1ipld is a specific constituent of membrane. The fact that the acyl carrier

tances devend on

subst
sxhofanee-depends-af cystine, and that they functlon specifilcally in connestion

with wall and membrane substance, thus seems to "explain" the role of cysiine in

nonnectlion with noslexponential wall and membrane formatlon.

The evidence,

mentioned shove, that duriag postexponentlal growth cyailne

>t be gyntheslzed from methionine, may have its explanation ln the meilnboll
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nctabllity of relevant enzymeo and cofactors. This vliew 1s supported by several

servatlions,  Filrst, the growth curve in a cystine«free medlum closcly resemble

e

n a eystine-containing medlum during the inltial 2 or 3 houra of postexpon-
turine, buf subsequently a gharp dliverence develovs, suepesting Lhnt
nzymetic protein(s) concerned with the methionine-to-cystine reaction peoth,

nich are synthecized during exponential growth, "survive" postexponentially in
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aflicient emount for o limited time, until thelr metabolilc degradation s com-

pleted, becnuse of the lack of essential smino acid(e). Second, during 4

Ny o

exponential growth CoA undergoes repild Zegredation anéd de novo synthesis
Ird, indirect evidence suzgests that this synthesis is severely restricted
curing rostexponentie® growth, even though the essentisl precursors, including

rsiine ‘and pmartothencte ore gvaiishle Penally, In the experiments



mentioned, the only truly essentlal amino acid present during postexponential
crowth wos methionine. However, when all essential an#Qﬁ acids except one
{+hrconine) are present postexponentially, the evidence suggests that also here
“he methlonine-to-cystine process 1s severely restricted postexponentially,
womin Implying enzyme degradation,

Gome 01 Lheae oboervabions have nol renched the stage of matarity Cov
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nunlication, because of leck of time., Th. . biications which have matured

corine the contract perilod are listed below.
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