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ABSTRACT 

The endogen ous metabolism of the soil microor ganism N. corallina 

has been studied with special reference to physiological and structural 

changes in starvation cond iti ons. 

When N .  corallina was grown on the surface of nutrient agar growth 

was characterised by the development of branched hyphae 8-12 f. long, 

while in liGuid medium bacilli approximately � f. long were produced. 

Clumping of cells in liquid medium ,Jas reduced by growinG the organism 

in cleated flasks on a rotary shaker. 

For studies of endogenous metabolism and survival , suspensions of 

N .  corallina were prepared from cul tur es harvested at full growth and 

resusDended in phosphate buffer containing magnesium ions . Analyse s of 

total and viable cell counts were affected by cluEte rin g of cells and 

detergents were used to reduce the size of clusters. The cell viability , 

was estimated using formulae , from the cluster viability and cluster size 

distribution which were determined using the slide culture technique. 

The via bility of st arved cells fell from 99% to 90% over a period of 

7 days and subsequently to 50% after a further period of 13 days. 

A rise in total cell count of 1;.% was recorded over a 5 day period 

of starvation. During the first 48 hr. of starvation the bacterial 

dry wt. fell by 30-ttO%, and at the same time the initial QO of 
2 

approximately 10 fell to e value of appro�imately one. T:"e initial 

fall in dry wt. was due largely to a decrease in the level of cell 

polysacchari2e from 25% to 5-10% of the cell dry wt. Fol lowing this 

drop in polysaccharide, ammonia was released at a r el atively constant 

rat e  and at the same time th ere was a f all in the level of cell protein. 
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Ther e  was a fall  i n  the  l evels  o f  intrac ellular free  ni t rog enous c ompo und s 

at th e ons e t  o f  st arvation but no correE�onding rel eas� o f  these  sub stanc es 

into the  sup ernatant occ urred . Ribonu c l ei c  acid  appear ed to b e  b roken 

do�n during starvation. The cont ribution o f  the  indi vidual c ell fractions 

to the  t o t al fall i n  dry wt . on prolonged starvat ion were; polysaccharid e ,  

ltO%; pro t ein, 25%; RNA, 6% and total fatty acid s ,  'J% . The d ecrease in 

viability of starved o rganisms coul d  not be directly c or relat ed  with the  

utilization o f  any of  th ese  c ellul ar c omponent s. 

Hydrolysis o f  t h e  total unbound lipid which constitut ed 15% o f  t h e  

c el l  dry wt . yi elded  t rehalos e ,  manno s e , inosi t ol and gly c erol a s  t h e  

wat er solub l e  c omponents. Tri glyc eri d e s  were isolat ed from the  total 

lipids by sili c ic acid column and thin-layer  chrom atogr aphy . Evi d enc e 

from thin-l ayer chromatograms indicat ed that t ri glyc erides were not  major  

c onsti tuents o f  the  to t al lipid s .  Incub ation o f  N .  corallina wi t h  

u- 14C-palmit at e  r esul t e d  in a l arg e propo rtion o f  t h e  radio activity 

being inc orporated  into  t h e  t ri glyc eri d e s . 

Total f atty acid s  const i tu t ed approximat ely 12% o f  th e cell d ry wt. 

and c on t ained  3 frac tions: (a) C10-C20 fat ty acids , ( b) nocardic acids  

and ( c )  a minor  unid enti fi ed fraction whi c h  was mo r e  polar than t h e  

n ocardic acids. Trimethylsilyl d eri vati ves o f  the m e thyl noc ardat e s  

w e r e  separa t ed by gas c hromat ography on t h e  basis o f  mol e c ul ar wt . 

Mass spectromet ry o f  methyl n o c ardates and TMS d eri vati ves , indicat ed 

t hat the s t ructures  of the nocardic acids could vary in 3 ways : in 

c arbon numb er from"C}CC48 ' in d e gr ee o f  saturation ( saturat ed , mono

unsaturat ed and diunsaturat ed acid s  occ u r r e d ) ,  and in th eir i som eri c 

configurations . 
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Studi e s  on N. corallina using b o th ligh t  and el ec t ron micro scopy 

showed clearly the  pl eomorphic natur e o f  t he o rganism . Par t s  o f  the  

c ell surfac e were covered with fibrous ma t erial which app eared t o  be  

di sti nc t  from the  c ell wall .  C ell division  occurred by the  f o rmati on 

of septa which were  g en erally  associ a t ed wi t h  ext ensi v e  cyt oplasmic 

m embrane syst ems . Polyphospha t e  granul e s , ribo somes  and ei ther  poly-

ribosom es o r  glycogen granul es app e ared  in t h e  cytoplasm during gr?wth . 

U s e  o f  t h e  f r e e z e- e tch t echnique illu s t rat ed the  granular nature o f  t h e  

cytoplasm , cell wal l  and m embrane surfaces . S tarva tion o f  the  cells 

app eared to be associ a t ed wit h  ( a ) a thickening of the c ell wall , 

(b) an increas e o f  t h e  amount o f  figrous mat erial per  cell , C c ) an 

increase  i n  the si z e  o f  t h e  polypbosph a t e  granul e s  and ( d ) the di sapp earanc e 

o f  large cyt oplasmic granul es . 

Possibl e implications o f  t h e  presen t findings hav e be en con sid ered  

in relati on t o  previous inves tiga tions wi th t his o rgani sm and t o  s t ud i es 

o f  t h e  endo genous m e t a bolism and survival chC'.rac t eri s tics o f  o t h er 

microbial sp eci es . 
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