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^2*     2üiü-project has teen concerned with postesponentlal growth and the so-celled o 
pd   ütationury ßrowth phase of bacteria.     Exponential growth can cease for dlffereat 

■ reasons^ one of which is deplution of un essential nutrient from the medium« 

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

pattern« of postexponential jrowih, and differt&t types or "reatlng" cell« (S. 

fuc^uUü).     ibese cell types can differ yrt-'atly in their percentage dry weija« 

concent of wall, membrane and cytoplasmic substance, and show correspondir^j mor- 

p.^olojical deferences.      She aim of the work under this Contract has been to 

understand the biochemical mechanisms which underlie these phenomena of morghologi« 

cal differentiation. 

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

the American Cancer Society and the National Institutes of Health.     Additional 
» 

vork was made possible by an award from the Deutsche Forschungsgemeinschaft for a 
» 

one-year guest professorship in Germany at the university of Göttingen and the 

Biologisoh« Bundesanstalt in Braunschweig (I96Ö-69). 
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Dui'iiHJ th« ooatrwfc period cyatine hu,a btts 'uic ot&ttz1 ox' attaation^ beoftus* 

it hed becouic apparent that thlä aiulno acid plays a uajor rol« In the syath«8it 

of bo^h wall and aeabrane tiubstance during postexponentlal growth.  Duri.'.w' cx- 

ponentiAl growth the organism does not depend on exogenous cystlne, as long us 

methlonl&t is available^ because cystlne can tf syntlaesiksed frou methloninä 

through a well-known lüetabolic aciiucnce.  However, undor poatexponünLial con« 

ditlona optiuai produotlon or wall and ^eifibrane substance requires a outrltloaal 

supply oi" both «.oUiionine and oystia^ i.e. luethionlne does aot fuaotion as a 

precuroor for c-yü^ine, and the ^uestloa arlüu«: Why" 

In thij ooxmootloa it booaao oloar that oystlaoj it: additioa to its better 

known jia^or fuaatioas («ouroo or -oil groupa and -S-S- beads} la aljo unique as 

.... aalno aeia ossaatlal -or the syathoais of tho aeWoolic txaaafer ajcj.t,^, 

Coenzyoa A and Acyl Carrier Protala (AC?).  3ouh contain paatotheiae^ vAlch 

orlginataa uie^aboiically from the vitia.in paatoläienate and the ainino aciti jys «iric, 

and both vCoA and AC?) are apeoifloally needed in the aetabolio tranafer of bcyl 

groupa. 

We know of two specific sites of acyl transfer in the biosynthetic cvoncs 

that underlie the growth of S. faeoal^g and similar or(j'ar.iü."i3.  Sxese are 

(a) the acetylation of hexosacine in the synthesis of acetylciurainic aeiä, and 

[b) the acylation of fatty aolda in the ayntheaia of llplda.  Proceäs (a; 



a:peara to ~e specific for the s~~~es~s of ~all substance and process (b) ~o~ the 

y:1t.'!tcsis o!' me.."!lbrane substance~ ~ • e. murrune.te is n ~pecif:tc co:1sti tuent of ivr-. .!.1 

.,.,c· 1..i. J.i.u :i.G ~" c :tric con~t:ttur:-n~ of , cMbr:mc. Ti e fnc t that the.- ncy'.. cv.,., i cr 

·.1 sto.11Ces depend on 
-s·-t':'~"-a"l.ee-Ele~e:mle-e]: cyst!ne, e.nC. the.~ they func~ion specifically in conne~tio. 

. ·-· h '··~all a!'ld ~~bra!le substance .• t~us see..-ns to .. e~:..e.~.~" the !'Ole of cys~:!.!': 
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.. r.tion~l, tee only tru:Y esse~tial ami no acid present during poatexponential 

~ ·o• t h 'A'e.o mci.h:l. nine. However, when all essential am~~ acids exce}lt one 

't 1 conine) are present postexponentially1 the evidence ausgeata that also here 

~~e ~c~~iontne-to-cystine p~cess is severely restricted postexponentially, 

"!1~ yi~ c zvrn(• (tcc;ru. n t.ion . 

.::'· >·,1ce.tiona which have matured 

' ', . .: .,~ .c cor. ':r:.\ t : cl'· ocl n ·c 1-toi.cd below • 
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