SHORT COMMUNICATIONS

vertical direction. To minimize the effect
of electroosmotic flow the surface of the
buffer solution. on the cathodic side was
h‘?}d about 20 cm above that on the anodic
side.

The run-can be followed by mixing with
serum a quantity of stain which is bound
to albumin (e. g. bilirubin). As coloured
fractions are often undesirable, however,
inspection of the block in ultraviolet light
is to be preferred. Here a green fluores-
cence shows the exact position of the ad-
vancing albumin band (and often also of
p-globulin). It seems possible that also
other proteins can be made visible by
adding some fluorescent substance.

After the separation of the fractions has
been effected (usually about 10 hours
under the conditions used by us), and
provided no exact data on their quantita-
tive distribution are desired, the localiza-
tion of each protein fraction can be carried
out simply and rapidly by pressing the
edge of a narrow strip of filter paper (e. g.
Munktell 20) lengthwise against the still
moist surface of the medium so that the
liquid (containing the proteins) is absorbed
into it. When this strip is then stained
with bromophenol blue (for 3—4 minutes)
and washed in running tap water the exact

osition of the fractions becomes visible
Just as in a paper electrophoresis strip.

The eluation of the proteins from the
starch portions, each containing one major
fraction, is best done with a slightly alcaline
buffer which contains glycine (0.5 M). The
yield naturally increases with the buffer/
starch ratio. The eluates can be concentra-
ted by dialyzing them against concentra-
ted dextran solution or by lyophilization.
The purity of serum protein fractions
obtained by this method has been control-
led by free electrophoresis with an optical
device.
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Molnar, Burris and Wilson !, Repaske
and Wilson 2 have found that N,O
inhibits N,-fixation with Azotobacter, but
not the uptake of combined nitrogen. N,O
thus seemed to influence nitrogen fixation
specifically. These authors used only am-
monium nitrogen as the source of combined
nitrogen.

Virtanen 2 has suggested that in N,-
fixation may be formed as an intermediate
a nitrogenoxygen compound which would
be identical with an intermediate formed in
nitrate reduction too. Both processes
would thus join on this stage. If this sug-
gestion is correct, N,O may inhibit not
only N,-fixation but also the utilization of
nitrate. It was therefore interesting to
compare the influence of N,O on N,-fixa-
tion, and on the utilization of NO,-N and
NH,-N with Azotobacter. Anaerobic Clostr:-
dium butyricum was also included in the
experiments, as there is no previous in-
formation on the influence of N,O on
anaerobic nitrogen fixation.

In experiments both with Azotobacter
and Clostridium the atmosphere of the
test-flask contained 0, 5, 25 and 50 9% N,O.
Primary atmosphere in Azotobacter-cultu-
res was air, and in Clostridium-cultures N,.
Also Clostridium butyricum could be made
to grow in synthetic nutrient solution
by adding different vitamins to the solution.

The results of our experiments will
appear from Figs. 1 and 2. From these can
be seen that:

1) N,O inhibits both N,-fixation and
utilization of nitrate in about the same
concentrations.

2) N,O does not influence the utiliza-
tion of ammonium-N even in the maximal
concentration used (50 % N,0).

3) N,O has the same influence both on
aerobic Azotobacter and anaerobic Clostri-
dium. N,O inhibits N,-fixation and nitrate
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Fig. 1. Influence of N,O on N,-fization and
on the use of NH-N and NO4-N with 4z oto-
bacter vinelandii.

il‘ﬁtake also with Clostridium butyricum.
e anaerobic N,-fixation is more sensible
to N,O than the aerobic one. .

The results may be regarded as a corro-
boration of the conception that N,-fixa-
tion leads to an intermediate which appears
also as an intermediate in pitrate reduc-
tion. As to the mechanism of aerobic
and anaerobic N,-fixation the results may
corroborate the assumption of a similar
mechanism in both cases. It would, how-
ever, be an exaggeration to state that the

" results prove these conclusions, because it
is possible that N,0 competes with N, for
the enzyme which causes the activation of
N,, as well as for the enzyme which acts

. in some phase of nitrate reduction. The
possible similarity of the arrangement of
electrons in the nitrogen molecule, and in
the intermediate of nitrate reduction would
thus be the reason for the similar action
of N,0 in N,-fixation and in nitrate reduc-
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N, fixed mg per 100 ml nutrient solution

NH,-N and NO;-N used mgq per 100ml nutrient solution

0 5 25 % N,0
Fig. 2. Influence of NyO on N,-fization and
on the use of NH,-N and NOy-N withClostri-
dium butyricum.
1 and la: N,-fization, 2: wuse of NOg-N, 3:
use of NH,-N.

tion. Concerning the mechanism of N,-
fixation, results in this case give no indi-
cations.
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