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Yeast-Growth-Promoting Effect of Diaminocarboxylic Acid 
Derived from Biotin.* 

In  a previous report in which it was shown that biotin is a cyclic 
urea derivative, the question was raised whether the urea structure 
is of significance in the affinity of biotin for avidin.' Some evidence 
in favor of this possibility is afforded by the results we have obtained 
in a study o f  the yeast-growth-stimulatitig activity, both in the pres- 
ence and a lxnce  of avidin, of  the diarninocarboxylic acid derived 
from t)iotin. 111 the formatiori of the (1ianiinc)carbox~lic acid the 
iirca ring o f  biotin is hydrolyzed with strong Na (OH j 2. Under 
these condit ioiis the rest of the iiiolecule remains intact as tlernon- 
strated by the fact that treatment of the diaininocarbox~lic acid with 
phosgene !-ields biotin identical with the original starting inaterial.' 

Tli e yeast -g r o w t h - s t i mu 1 at i ng ac, t i v i t y o f t h c d i am i n t )c a r box y 1 i c 
acid sulfate prepared as previously described2 was determined by thc 
assay method described hy Snell, Kakin and lk'i1liams'' with minor 
niodifications. 011 a molecular basis tlie carefully purified cliamino- 
carhoxylic acid sulfate was found to have approximately 10% of 
the activity o f  biotin. The activities of tlie two componnds were 
compared at the levels which produced lial f-maximurn growth. Re- 
peated recrxstallizatioti of the diarniriocarl)os~-lic acid sul fate did not 
change its activity. 

The activity of the dianiiiiocarhoxylic acid may be due either to an 
intrinsic activity of the molecule or to the conversion of the coni- 
pound to lliotiii withiii the yeast ccll. Since the full yeast-growth 
activity ant1 optical rotation of biotin can be restored by again form- 
ing the urea ring by treatment of the diaminocarboxylic acid with 
phosgene, the lower yeast-growth activity of the dianiinocarboxylic 
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acid is riot duc to raceiiiizatioti in the preparation of this compound, 
Imt iiiust l>e due to the ahsetice of the urea ring. This strongly SUg- 

gests the iniportance o f  tlie urea ring to the high degree of growth- 
st iiiiulating activity possessed by biotin. 

.llthougli avidiii can completely inhibit the activity of biotin, it 
was found that it does not affect the activity of the diaminocarboxylic 
acid. The purified avidin was prcpared by the method o f  Eakin, 
Siiell and \Villiams.' 0.55 y of our avidin concentrate was required to 
completely inhibit the aniount of biotin, 7 x lo-' y, which produced 
half-maximum growth of the yeast culture. The same amount of 
avidin had no effect 011 the activity of the diaminocarboxylic acid. 
Increasing aniounts up to 100 y of our avidin preparation did not 
affect the ~rowtli-stimulatiri~ propcrties of the dianiinocarhoxylic 
acid. 

The lack o f  inhibitioii of the dianiiiiocarl,oxq.lic acid by aviditi 
cleiiionstrates that the activity of the tliaminocarhoxylic acid could not 
be due to the presencc of any unchanged biotin. These results lead 
to the iiiierciice that the urea ring is vital for the effect of avidin 
011 I,iotin : for under tlie same coiiditions, as soon as thc iirea ring is 
( q)ened, aviditi docs not nff ect the gi-o~~th-stimulating property of the 
iiew conipouiid. If for its yeast-growth-stimulating action the 
tliaminocarlmxylic acid is converted to biotin, this conversion evi- 
(leritly takes place within the cell where the avidin cannot counteract 
the biotin as it is forniecl. 

The dianiiiiocarbox~lic acid resulting f rorii the hy- 
drolysis of the urea ring of biotin is capable of stiniulating the growth 
o f  yeast in a hiotin-free medium. The compound possesses about 10% 
of tlie activity of biotin. The yeast-gro~~th-promotitig activity of 
the diatiiiiiocarbos~lic acid is not inhibited by avidin. 
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