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Buchanan and Anfinsen (1949) and Anfinsen (1955) used

ethanol precipitation to partially purify their aconitase preparation

for pig heart. Several attempts to précipitate the B, psychrophilus
enzyme by the addition of ethanol resulted in the total inactdivation
of the enzyme.

A 557% saturated supranatant was applied td a Sephadex-G ZOQ
column to try to obtain further purification. The total number of
units applied to the column was 8,20 and the total units obtained by
combining the active fractions was 2.26, Fig. 26 shows the elution
pattern from this experiment. If a greater head pressure was applied
to the column in order to decrease the -time of the separation all the
activity could be recovered but the separation was extremely poor.
Therefore, it is posgible that either the amount of time the enzyme
remains on the column or the separation out of a co-factor is responsi-
ble for the loss of activity.

The possibility that the loss of enzyme activity was due to
the oxidation of one or more sulfhydryl groups was examined by dividing
the active fraction from a G 200 column inteo two equal portions which
contained 2.40 total units each. The fractions were allowed to stand
overnight (12 hr) at 4°C after dithiothreitol was added to one of the
fractions at a final concentration of 1 x 1072 M. After a 12 hr incu-
bation period the two fractions had identical activities of 1.86 total
units, for a decrease in activity of about 25%Z. Thus, the dithio-
threitol afforded no protection to the enzyme and the loss of enzyme
activity does not appear to be due to the oxidation of sulfhydryl

groups.



Figure 26. The elution pattern for

aconitase using Sephadex-G 200 gel filtration.
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Hydrophobic chromatography was also used in an attempt to

further purify the enzyme. All of the aconitase activity was eluted

with the initial columm wash. A very slight amount of protein was

retained on the column.
In summary, the attempted purification of aconitase was

hampered by the enzymes apparent instability. Limited purification

was achieved by the addition of MnCl; followed by the addition of

(NH4)2504 to 55% saturation. Further purification by gel filtration

regsulted in a logs of roughly 75% of the enzyme's activity.

Dithiothreitol did not appear to stabilize the enzyme. The addition

of MnCl, or MgCl, was shown to stimulate aconitase activity.



CONCLUSION

Several heat sensitive lesions, which have been demonstrated
in various psychrophiles, were investigated in order to determine

their involvement in the loss of viability of B. psychrophilus at a

supramaximal temperature. Unlike M. cryophilus (Malcolm, 1968 a, b),
C. gelida (Nash, et al., 1968) and the paychrophilic pseudomonad

studied by Harder and Veldkamp (1967), B.psychrophilus retains the

ability to synthesize macromolecules for an extended period of time
after the cells cease to be viable. Only after about 8 hr of incuba-
tion at 35°C did the rates of DNA, RNA, and protein synthesis drop
off. At this time, the cells had been in & logarithmic death phase
" for about 6 hr. Therefore the onset of death of the psychrophile is
not due to the inability of the cells to synthesize macromolecules at
this temperature.

The loss of cell wall material at the supramaximal temper-

ature is also know to occur in B. psychrophilus. To determine whether

this phenomenon could account for the loss of viability a comparative
study was carried out using viable protoplasts and L-forms. The
death rate at 35°C of the colony forming units of the wall-less
varient was considerably faster than fhat of the parent organism.
Therefore, the loss of cell wall material at 35°C is not a primary

lethal factor in B. psychrophilus.
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The enzyme, aconitase, has been shown to be considerably

more heat labile in B. psychrophilus than in its mesophilic mutant or

in a closely related mesophile (Gill, 1972). Attempts to purify this

enzyme met with limited success due to the very unstable nature of

the enzyme.
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