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I t  is now accepted tha t  various strains of bacteria possess several pa thways  of glucose degra- 
dat ion t ha t  have not  yet been demonst ra ted  in animal  tissue. In  spite of this there is a s trong tendency 
amongs t  biochemists to accept the conventional  tr icarboxylic acid cycle as the sole means of terminal  
respirat ion in aerobic microorganisms.  

CAMPBELL AND STOKES 1 showed tha t  dried cell prepara t ions  of Pseudomonas aeruginosa 9027 
had the ability to oxidize citrate, cis-aconitate, isocitrate, ketoglutarate,  succinate, fumarate,  malate  
and oxalacetate. I t  has now been shown tha t  this organism has the condensing enzyme, as evidenced 
by  its ability to convert  py ruva te  to citrate. Also tha t  the oxidation of succinate, fumara te  and malate  
proceeds by  way  of oxalacetate.  This would seem to be good evidence in favor of a convent ional  
tr icarboxylic acid cycle. However,  employing cell-free extracts  of P. aerueinosa obtained by  sub- 
jecting a heavy  cell suspension to a IO kc Raytheon  sonic oscillator for 15 minutes  and using ci trate 
as the subs t ra te  all a t t empts  to detect ketoglutarate  in the fermentat ion liquor failed. The paper  
chromatographic  method of CAVALLINI 2, which can be used for the identification of the 2,4-dinitro- 
phenylhydrazones  of aldehydes or ketones, was followed in these experiments.  While t ry ing to detect 
the 2,4-dinitrophenylhydrazone of ketoglutarate  it was noted tha t  two unidentified spots were 
always present  in the chromatographed fermentat ion liquors. On fur ther  investigation it was found 
tha t  these spots  corresponded to glyoxylic acid. In  tha t  in the conventional  tr icarboxylic acid cycle 
citrate is in equil ibrium with  cis-aconitate and isocitrate it was quite possible tha t  cis-aconitate or 
isocitrate, and not  citrate, was the immediate source of glyoxylate. On using these compounds  as 
subs t ra tes  it was  found tha t  cis-aconitate was dissimilated to glyoxylate whereas isocitrate was not. 
I f  glyoxylate was produced directly from citrate or from cis-aconitate it would appear  t ha t  a 4-2 
split is in operation. The organism under  s tudy  is an obligate aerobe and the exper iments  outlined 
were carried ou t  under  aerobic conditions. However,  if a 4-2 split is operat ive then the reaction 
could readily be a hydrolysis  resulting in the product ion of one mole of glyoxylate and one of suc- 
cinate. Anaerobic exper iments  wi th  citrate or cis-aconitate as subst ra te  did result  in the product ion 
of large quant i t ies  of glyoxylate and succinate. Succinate was determined both  by  acid-base chro- 
m a t o g r a p h y  and by  the succinic dehydrogenase method of KREBS 3. In  confirmation of the absence 
of isocitrate from this system, no succinate was formed from it under  either aerobic or anaerobic 
conditions. In  addition, if "aconi tase"  is present  in this organism isocitrate should be in equil ibrium 
with  cis-aconitate and citrate and the addition of isocitrate to the cell extract  should result  in the 
product ion of citrate. However,  no citrate could be detected on incubation of the cell extract  with 
isocitrate. In  contras t  to this incubation of the cell extract  with cis-aconitate or with succinate 
plus glyoxylate resulted in the product ion of large amounts  of citrate. 

I t  would appear,  therefore, tha t  these reactions are readily reversible and tha t  isocitrate is 
not  involved. I t  would also appear  either tha t  this organism has an unusual  type of "aconi tase"  
or t ha t  "aconi tase"  is two enzymes and our organism lacks the fraction which takes cis-aconitate 
to isocitrate. 

All indications are tha t  this pa t hw ay  is a major  one in this organism for in at least one anaerobic 
exper iment  i mole of succinate was determined per mole of citrate utilized. The cycle is similar 
to the conventional cycle wi th  the exception of the steps from cis-aconitate to succinate. The pro- 
duction of glyoxylic acid is also of interest  from the point  of view of its possibility as a precursor  
of glycine. 
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