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Table 3 Effect of ultraviolet exposure on the viability of

phages
Time of Per cent survivors remaining after exposure
exposure —_— —
(min) BS12 BS25 BS65 BS138 BS1358

-I%Tn;: eaposure 100 100 100 100 100

5 98 95 98 97 98
10 935 93 96 92 93
15 81 83 83 84 82
20 72 74 72 71 72
30 31 49 1 48 47
40 31 32 30 30 31
50 13 15 13 12 11
60 0.1 04 1 0.5 0.1
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Figure 1. Restriction maps of B. brevis phages

BS12, BS25, BS65, BS138 and BS158. E, EcoRI; A,
Aval; H, HindIll; S, Sall; X, Xhol.

Labelling of phage DNAs using the Klenow frag-
ment of DNA polymerase resulted in the labelling of
only two EcoRII fragments (BS12 and BS138), two
Sall fragments (BS25), and two Aval fragments
(BS158 and BS65), all of which lie at the ends of the
respective restriction maps (figure 1) indicating that
the DNASs of these phages have 5 protruding single-
stranded ends. Further experimentation suggested
that the single-stranded protrusions are comple-
mentary in base sequence but not palindromic.
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ISOLATION of a polymeri¢c hydrocarbon-solubilizing
substance produced by Pseudomonas PG-1 during
growth on liquid and solid hydrocarbons has been
reported previously 2. Production of extracellular
alkanc-solubilizing factor by the yeast Endomycopsis
lipolytica YM has also been reported . 1t was shown
that hydrocarbon sotubilization by solubtlizing
factors could fully account for substrate uptake and
growth of the organisms on hydiocarbons,

Many reports hiave appeared on the specific action
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of sodium dodccy! sulphate (SDS) in the removal
(curing) of bacterial plasmids®~”. This communication
reports that synthesis of hydrocarbon-solubilizing
factor in Pseudomonas PG-1 15 plasmid-dependent,
as plasmud freed organism faitled to utilize alkanes.
This barrier could be overcome by the use of arti-

ficially emulsified substrate or exogenous addition of

the solubilizing factor,

The charactenstics and conditions for culture of

Pseudomonas PG-1 were described previously' 2,
Hexadecane-emulsifying and solubilizing factor (PGl
ESFC,,) was isolated from cell-free broth obtained
from a culture of Pseudomonas PG-1 on n-hexa-
decane by precipitation with chilled acetone!.

For plasmid curing by SDS, 50ml of mineral
medium was inoculated with a loopful of Pseudomonas
PG-1 culture, n-hexadecane was added as sole
carbon source for 12h and the culture shake-
incubated. SDS was added to a final concentration
of 800 ug/ml and growth allowed to coatinue for
another 12 h. Serial dilution up to 1077 was carried
out and 0.1 ml was plated on mineral medium. For
development of colonies, plates were incubated at
37°C in an atmosphere of liquid petroleum gas-air
mixture (1:3). Colonies that did not grow on liquid
n-hexadecane were carefully selected. Pseudomonas
PG-I was also grown on 50 ml minimal medium
containing 1 g sodium acetate. Five ml of the culture
was retransferred to fresh medium and allowed to
grow for a further period of 24 h. The isolation
pattern was followed as before except that colonies
were plated on nutrient agar medium.,

For growth on liquid petroleum gas (LPG) agar-
mineral medium slants were placed inside an
evacuable gas-tight container containing LPG-air
mixture (1:3) at 37°C for 2 days. For growth on
hydrocarbon vapours, slants containing inoculum at
the top were utilized. The liquid hydrocarbons
(0.3 ml) were injected to the bottom of the test tubes
using a syringe with a long ncedle. Tubes were
incubated at 37°C for 2 days. The atkane solution at
the bottom and the inocculum at the top of the slant
were separated by about 3 inches in all the cases and
growth occurred only by virtue of utilization of the
alkane vapour.

The plasmid-cured strain failed to grow on liquid
n-hexadecane presented in its natural physical form
(hgure 1A). But when the alkane was artificially
emuisified and solubilized very good growth was
observed, almost to the level of the native strain. As
described previously?, such attifically emulsified and
solubdlized hydrocarbon in shake-incubation could
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Figure 1. Growth of native and plasmid-curcy
Pseudomonas PG-1 on vanous substrates. A, Native
strain on liquid n-hexadecane (&), and plasmd-
cured {SDS) strain on hquid n-hexadecane (L)
lquid n-hexadecane+PG-1 ESFC,, (@), and
emulsified n-hexadecane (QO). B, Pseudomonas PG-I
pregrown on sodium acctate, on hquid n-hexadecane
(), liquid n-hexadecane+ PG-I ESFC,, (@), and
emulsified n-hexadecane (O).

generate more solubtlized hydrocarbon, in addrion
to the solubilized hydrocarbon already present.

As shown in figure 1 PG-I1 ESFC;4 (100 mg%)
stimulated growth of the plasmid-cured strain on
liquid n-hexadecane. The findings suggest that with
the loss of plasmid(s), the organism also lost its
ability to produce solubilizing factor and was thus
unable to utilize the hydrocarbon. It also appears
(figure IB) that Pseudomonas PG-I lost plasmid(s)
during growth on sodium acetate. The plasmid
curing appears to be permanent as the strain could
not readapt to grow on liquid n-hexadecane even
after prolonged incubation for 10 days.

Although the plasmid-cured strain could not
utilize liquid n-decane, n-dodecane and n-hexadecane.
good growth was obtained when these alkanes were
presented in the vapour phase in a closed sohd
culture system, Similarly the strain could grow very
well on LPG.

The results, that plasmid-cured cells could utilize
gaseous hydrocarbons and artificially emulsifted and
solubilized alkanes for growth, indicate that the
enzymatic mechanism for utilization of solubilized
hydrocarbon was intact in the plasmid-cured cells.
The obvious implication is that the synthesis of these
enzymes is not determined by plasmids in this
organism. In the dimorphic yeast Sdaccharomycopsiy
lipolytica the genetic determinants for alkane-



Current Science, August 5, 1989, Vol. 58, No. 15

lr————— mily—skkili— i —

oxidizing enzymes were reported to be located on
the chromosomes®. Chakraborty et al® reported
involvement of plasmids in degradation of hydrocar-
bons, including short-chain-length alkanes. Chak-
raborty!? also documented plasmid-mediated de-
gradation of simple aromatics,
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BIOSYNTHESIS OF PYRIMIDINES DURING
GERMINATION OF BLACK GRAM SEEDS:
CHANGES IN THE LEVELS OF PARTICIPANT
ENZYMES
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DRAMATIC changes in rates of respiration, and
synthesis and degradation of macromolecules, such
as proteins, nucleic acids and starch, have often been
observed in seeds during germination®, Neverthcless,
little is known about the metabolism of pyrimidine
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nucleotides in germinating seeds. The present study
was designed to determine the factors that affect the
rate of biosynthesis of pyrimidine nucleotides during
germination. We determined the levels of some key
enzymes of the de novo and salvage pathways of
biosynthesis of pyrimidine nucleotides, and followed
changes in levels of S-phosphoribosyl-1-pyrophosphate
(PRPP) and ATP, donors of phosphoribosyl and
phosphate groups, respectively, in the biosynthesis,
in the cotyledons and embryonic axes of germinating
black gram seeds.

Seeds of black gram (Vigna mungo L) were
sterilized and germinated on 0.55% agar gel in the
dark at 27°C under aseptic conditions*3. After a
fixed length of time, cotyledons and embryonic axes
were separated and analysed. Dry seeds were also
used for the assays of enzymatic activities. Extraction
of enzymes from seceds and seedlings was performed
as described by Nobusawa and Ashihara®. The
activities of enzymes were assayed radiochemically
as described earlier® 7. For determination of levels
of PRPP, samples (approximately 2 g fresh weight)
were frozen rapidly with hquid N, and powdered
with a chilled mortar and pestle. The powder was
homogenized with 50 mM Tris~=HCl buffer (pH 7.4)
containing 2 mM NaEDTA and 100 mM KF in a
glass homogenizer. The homogenate was centrifuged
at 23,000g for 20min at 2°C. The resultant
supernatant was immediately used for assays. The
level of PRPP was determined radiochemically®. For
determination of ATP, samples (approximately 0.5 g
fresh weight) were frozen in liqwmd N, and
homogenized with 6% perchloric acid in a glass
homogenizer. After centrifugation, the acid extracts
were neutralized with KOH, and levels of ATP were
determined with a Packard Pico-Lite luminometer,
Model 6100, using firefly luciferase and luciferin®.

Changes in the fresh and dry weights and in the
levels of DNA and RNA in patrs of cotyledons and
in individual embryonic axes of black gram secds
during germination are essentially identical, as we
found in earlier studies? '® (data not shown).

The levels of selected enzymes involved in the
biosynthesis of pyrimidine nucleotides de novo, te.
carbamoyl-phosphate syanthetase (CPSasce), aspartate
transcarbamoylase (ATCasc), orotatc phosphoribosy|
transfcrase (OPRTase) and orotidine-3'-moaophos-
phate decarboxylase (ODCase); the level of two
enzymes involved in the pyrimidine salvage pathway,
i.e. uridine kinase (UKase) and vractl phosphornibo-
syltransferase (UPRTase), and the level of PRPP
synthetase were determined in extracts of dry seeds



