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Previous observations have suggested the possibllity
that the lysis of Bacillus megaterium cells in mixed suspen-
sions of staphylococcal cells and cells of B.megaterium, can
be the consequence of a heterospecific high frequency transfer

of genetic material Staphylococcus 31A—>B.megaterium 207

(Antohi et al. 1966, Moraru et al. 1966). However this assum-
ption makes it necessary to demonstrate the fact that the
lysis is not provoked by a lytic factor which is analogous

to a bacteriocin. The more so because Barrow (1963) emphasi-
zed upon the antagonic activity of some Staphylococcus strains
against‘some strains of Bacillus as being based on the synthe-
sis of a staphylocin. Moraru et al. (1966) have pointed out
that the ability of Staphylococcus 31A to provoke the lysis

of B.megaterium 207 is suppressed by nitrogen mustard while

the inhibitors of protein synthesis bear no effect on it.

These results support the hypothesis of genetic material

transfer and invalidate the possibility that the bacilli ly-
sis be the attribute of a synthesis of a bacteriocin-like

lytic factor by Staphylococcus.
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Since ultraviolet (UV) treabtment of donor cells in the
Z.coli K12 system inhibits the transfer of genetic materisai
(Gross 1965) and since these radiations act as an inductor on

the bacteriocin synthesis (Jacob et al. 1951, 1952, Jacob,

1954, Ivanovics & A1f81di 1955) in the present work the UV
action on the lybic ability of Staphylococcus has been stu—
died.

The present study started from the following reason: if
the bacilli lysis is a consequence of the transfer of gene-
$ic material, UV should necessarily inhibit the lytic ability
of staphylococci and likewise if the lysis were produced by
a bacteriocin (staphylocin) then UV should eventually in-

crease the lytic ability.

MATERTALS AND METHODS

Strains of Staphylococcus 31A (received from P.H.
L.3. London), B.megaterium 207 and B.megaterium 216 (kindly
provided by Ivanovics, Szeged, Hungary) were used. The strains
were grown in nubrient agar + glucose 0.5% for 20 hours ab
570 and then they were suspended separately in nutrient broth
+ glucose 1% pH 7.4 in a concenbtration of 107 cells/ml. UV
irradiations were carried oubt by means of a low tension Astra-
lux Original Vienna 500 watts lamp at a 25 cm distance. Du-
ring irradiation time, the 6 mm thick suspensions were stir-
red with the aid of a magnetic stirring at an approximate
frequency of 1000 r.p.m. Though the suspensions in nutrient
broth required a prolonged UV treatment, we chose broth in-
stead of inorganic buffered solubtions since the lysis of
bacilli could tske place rapidly only in complete medium

(Antohi et al. 1965).
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Volumes of 20 ml of staphylococcal suspensions were
irradiated separately for %0 seconds, 1 minute, 2 minutes,
% minutes and 4 minutes respectively. Volumes of 5 ml were
collected out of each of the suspensions which were then

mixed each with a 5 ml B.megabterium 207 suspension.

5 ml suspension of unirradiated staphylococecil were mixed
with 5 ml suspension of B.megaterium 207 cells in order to
obtain a control mixture.

All mixbures were then incubated at 570 for 8 hours in a
thermostat bath. Zvery 60 minutes samples of 1 ml were collec-
ted out of each of the mixbtures, in order to determine the
moment of bacilli lysis and their biological inactivation.
With the purpose of marking the presence or the absence of
bacilli, a 0.9 ml volume of each 1 ml sample was cenbtrifuged
for 10 minutes at 4000 r.p.m. smears being then taken from
the sediment which were stained by Gram technique. The dis-
appearance of bacilli in the smears was a test which pointed
out the moment of lysis.

With a view to quantifying the birological inactivation
of bacilli, a 0.1 ml volume of each of the 1 ml samples was
diluted 10_2, 10_3, 10™% and the dilutions were dispersively
inoculated in an Alfcldi solide medium (Anbtohi et al. 1965)
distributed in Petri dishes. The dishes were incubated at
570 for 20 hours the number of Bacillus colonies being then
scored. The ALf6ldi solide medium was a selective medium
which allowed only for the growth of B.megaterium 207 from
the Staphylococcds - Bacillus mixtures.

In order to bring into relief the asymmetrical action

of UV on the Staphylococcus 31A - B.megaterium 207 systen,

suspensions of B.megabterium were irradiated in the manner
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already described for the staphylococci. They were then mixed
with unirradiated suspensions of staphylococei, the mixtures

were incubated for 8 hours at 370 and every 60 minutes, sam~-

ples for smears were collected with a view to observing the

moment of lysis.

To check up the conditions of irradiation in our work
we have use of the induction of megacin synthesis by B.mega-
terium 216 megacinogenic (Ivanovics, 1962). A fresh culture
of B.megaterium 216 was suspended in nubtrient broth + glucose
1% in a concentration of 109 cells/ml., A 50 ml suspension was
irradiated with UV (in conditions described above) for 3 mi-
nutes. The suspension was then introduced into a 500 ml Erlen-
meyer flask and incubated for 4 hours at 37° with a continuous
gently shaking. Having been centrifuged at 5000 r.p.m. for
50 minutes the free-cell supernatant was tested for megacin
production through dropwise technique applied on megacin sen-
sitive B.megaterium 207 which was spread in A1f51di solide

medium distributed in Petri dishes.

RESULTS AND DISCUSSION

Under the above mentioned experimental conditions the
UV irradiations of B.megaterium 216 megacinogenic has had as
effect the induction of a synthesis of megacin which was
active even in a dilution 1/2000 on megacin sensitive B.mega-—
terium 207.

The UV treatment of staphylococci before the mixtures
were made had as effect a marked delay in the bacilli lysis
and in their biological inactiwvation.

A morphological analysis of smears has proved the fact

that the moment of bacilli lysis occured after % hours of
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incubabtion with the control mixture and with mixtures in

which staphylococcal cells were irradiated for 30 seconds and

1 minute respectively. The UV treatwment of staphylococcal

suspensions for 2 and 3 minutes (before mixing) had as elfect

a delay in the moment of lysis of baclllary cells. lioreover,

if in the case of the control mixtures the bacilli lysis was

rapid and a2lmost complete,

in the case of staphylococci irra-

diation the decrease in bthe number of bacilli began only

later (after 4 or 6 hours respectively) while a significant

number of bacilli persisted in the smears after 8 hours of

incubation.
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Figel.~ Survival or Bacillus megaterium 207 mixed
with irradiated and unirradiated staphylo-
coccal cells.

C = curve of control mixture (unirradiated
staphylococci and unirradiated bacilli).

a and b

survival curves for mixtures in

which Staphylococcus 31A cells were irra-
diated for 2 minutes and 3 minutes respec-
tively.

920



Val. 24, No. 6, 1966 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

The inoculation of samples taken successively at an
hour's interval in an AI1f¢1di selective medium has shown the
following: i) the dilution of mixbtures allowed for the growth
of isolated colonies of B.megaterium 207 as well as for
their counting; ii) as regards the conbrol mixture, the num-
ber of colonies was equal both for the samples taken after 1
hour and for those taken after 2 hours; for the samples ta-
ken after 3,4, .... 8 hours no colony appeared in the lO—5

and 10~+

dilutions (see fig.l, C); iii) as for mixbtures
carried out with staphylococci irradiated for a 2 and 3 mi-
nutes, the samples taken during the first 4 hours and first

6 hours respectively produced the same number of colonies as
"O" time; after these time-intervals the number of colonies
decreased progressively, faster for the first mixture and
slower for the second. Nevertheless even after an 8 hours'in-
terval a number of colonies persisted, which stood for a per-
centage of survivors plotted in fig.l (curves a and b); iv)
samples taken from the mixture consisting of 4 minutes irra-
diated staphylococci and unirradiated bacilli gave the same
number of colonies in 2ll cases collected abt a time-interval
of 8 hours, so that the graphic representation would be a
straight horizontal line.

These results clearly point to the fact that UV irradia-
tion of staphylococci (in doses which are inductive of bacte-
riocinogenesis) had as result a decrease in the lytic ability.
Although the lysis of bacilli is strongly inhibited by a UV
treatment of staphylococci, fusion bridges between heterolo-
gous cells come into being, the differentiation of these
organelles analogous to syngamy being uninhibited by UV.

The effect of UV on the Staphylococcus 31A - B.megaterium
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207 system is asymmetrical since the irradiation of bacillary
cells does not inhibit the lysis of bacilli by the unirradia-
ted staphylococci.

The inhibition of bacilli lysis in Staphylococcus 314 X
B.megaterium 207 mixtures through UV irradiation of staphylo-
coccal cells, the asymmetrical effect of UV in a Staphylo-

coccus 31A — B.megaterium 207 system, the inhibition of 1ly-

sis under conditions of starvation for the Staphylococcus
(Antohi et al. 1965), as well as the inhibitive effect of
alkylating agents and the ineffectiveness of protein synthe-
sis inhibitors (Moraru et al. 1966), strongly support the
following assumptions:

1) The lysis of bacilli in a Staphylococcus 31A -~ B.mega-
terium 207 mixtures cannot be ascribed to a bacteriocin.

2) A genetic material is transfered through the fusion
bridges, from the staphylococcl %o bhe bacilli.

3) An associated biosynthesis of the genetic material in
staphylococcal cells is necessary for the transfer.

4) The lysis of bacilli is the consequence of a lethal
heterozygosis. Although thig heterozygosis ends up in a

bacilli lysis, no lytic factor is released in the medium.
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