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SHORT COMMUNICATION

Some amino acids i.e. valine (Leavitt and Umbarger,
1962), tyrosine (Beerstecher and Shive, 1947) or leu-
cine (Washburn and Niven, 1948), preclude the growth
of bacterial cells. L-serine has long been known to
cause growth inhibition of Escherichia coli (Amos
and Cohen, 1954), Bacillus anthracis (Gladstone,
1939), Bacillus subtilis, Bacills megaterium, Bacillus
pantothenticus, Bacillus mycoides (Lachowicz et al.,
1996; Saito et al., 2001) cultured in minimal medium.
However data concerning one species � Bacillus thu-
ringiensis are contradictory. In opposite to Lachowicz
et al. (1996), where three tested B. thuringiensis strains
were completely resistant to the inhibitory action of
L-serine, Singer and Rogoff (1986) provided evidence
that this amino acid inhibits B. thuringiensis growth.
The aim of this study was to confirm L-serine-resis-
tance phenomenon and utilization of L-serine in selec-
tive isolation of B. thuringiensis from environment.

Twenty-eight reference strains as well as environ-
mental isolates of Bacillus spp. (Table I) were tested in
this study. To examine the influence of L-serine on bac-
terial growth, the strains were cultured on synthetic
medium (M9) composed of (g/l): Na2HPO4×7H2O 6;
KH2PO4 3; NaCl 0.5; NH4Cl 0.5; MgSO4×7H2O
0.024; CaCl2 0.0001; glucose 10; Bacto-agar 2 and

supplemented with L-serine at the concentration of 0.1
or 0.2 mM. The minimal medium of the same compo-
sition but without L-serine was used as a control.

M9 medium supplemented with L-serine was also
used for isolation of B. thuringiensis strains from soil
samples collected from woodland area near Zielona
Góra (Poland). About 1 g (dry weight) of environmen-
tal sample was placed in test tubes containing 10 ml
of 0.9% NaCl solution. The tubes were heat-shocked
at 80°C for 15 min in a water bath. Next, 1 ml of tube
content was poured into 50 ml of nutrient broth. The
flasks were incubated at 37°C until germination was
complete. The cells were sedimented by centrifuga-
tion and resuspended in 5 ml of 0.9% NaCl solution.
The suspensions were serially diluted and spread on
M9 medium and M9 medium supplemented with
serine (0.2 mM). Plates were incubated at 37°C for
48 h. The same samples were simultaneously analysed
using previously described nutrient agar method of
Doroszkiewicz and Lonc (1999). The heated suspen-
sions of soil were diluted and then plated on nutrient
agar. Counts and B. thuringiensis colonies identifica-
tion were made after incubation for 24 h at 37°C. All
isolates with typical B. thuringiensis colony morpho-
logy (i.e. flat, cream, rough surface, irregular edges)
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were determined to have the B. thuringiensis bio-
chemical profile (Sneath, 1986) and were examined
for the presence of parasporal bodies by phase-con-
trast microscopy.

All 28 tested strains grew in presence of 0.1 mM
L-serine. However B. circulans PCM 2229, B. firmus
PCM 1844, B. sphaericus PCM 485, B. pumilus 1852
PCM, B. megaterium PCM 1855, B. megaterium
MEG 001 failed to grow in the presence of higher
(0.2 mM) concentrations of L-serine. All B. thuringien-
sis strains appeared totally resistant to both L-serine
concentrations applied.

Using different media to isolate B. thuringiensis
strains, 524 colonies were obtained on M9 medium
supplemented with L-serine and about 1000 on nutri-
ent agar (approximate number because of specific
B. mycoides growth). Basing on biochemical tests
results and phase-contrast microscopy observations,
81 strains were identified as B. thuringiensis. Per-
centage of B. thuringiensis isolates on L-serine-
medium was about 2.5 times higher than on nutrient
agar (Fig. 1).

Amino acids are essential for bacterial life, although
their lack as well as surplus makes the growth of some
species impossible. Our results show that some strains
of the genus Bacillus are sensitive to action of L-serine,
while all B. thuringiensis subspecies are resistant to
growth inhibition caused by this amino acid. Our re-

sults do not correspond with previously published
data of Singer and Rogoff (1986). The different results
are probably consequence of application in our tests
of minimal medium with different composition.

In our tests conditions L-serine-resistance seems to
be a general phenomenon for all B. thuringiensis sub-

B. circulans PCM 2229
B. firmus PCM 1844
B. sphaericus PCM 485
B. pumilus 1852 PCM
B. megaterium PCM 1855

B. megaterium MEG 001
B. thuringiensis finitimus KsAc1
B. thuringiensis finitimus KsS1
B. thuringiensis finitimus OpF3
B. thuringiensis finitimus OpS1
B. thuringiensis japonensis KpC1
B. thuringiensis japonensis KpF3
B. thuringiensis japonensis KsF1
B. thuringiensis japonensis OpAc1
B. thuringiensis japonensis OpPa1
B. thuringiensis japonensis OpPs1
B. thuringiensis kurstaki PO14
B. thuringiensis tochigiensis OpQ1
B. thuringiensis aizawai BTNT0423
B. thuringiensis kurstaki CFTRI20
B. thuringiensis thuringiensis CFTRI18
B. thuringiensis finitimus XBIT-1966
B. thuringiensis kurstaki IwonaI
B. thuringiensis fukuokaensis LBIT-499
B. thuringiensis sumiyoshiensis KNG6
B. thuringiensis morrisoni UNI101
B. thuringiensis israelensis LBE155
B. thuringiensis alesti LNG4-03

Table I
List of tested Bacillus strains

Strain Origin

Polish Collection of Microorganisms,
Institute of Immunology

and Experimental Therapy
of the Polish Academy of Sciences, Wroc³aw

Collection of Institute of Genetics
and Microbiology,

University of Wroc³aw, Wroc³aw

Kindly supplied by Dr. J.F. Charles,
Pasteur Institute, Paris.

Fig. 1. Comparison of the rate of isolation of B. thuringiensis
colonies using different media: 1 � nutrient agar,

2 � M9 medium supplemented with L-serine (0.2 mM)
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species. However, L-serine-sensitive Bacillus strains
are not able to grow in the presence of this amino acid,
probably because of inhibition of homoserine dehy-
drogenase I (HDH I) activity, i.e. enzyme involved in
L-threonine synthesis (S. Andrzejczak, unpublished
data). On the other hand, it suggests that B. thurin-
giensis strains have L-serine-resistant HDH I and its
activity is not inhibited even when serine concentra-
tion is relatively high. However the mechanism of this
phenomenon still needs to be solved.

Application of L-serine as growth inhibitor in-
creases effectiveness of B. thuringiensis strains isola-
tion. It is clearly apparent that amino acid inhibits the
growth of some species i.e. B. mycoides. Neverthe-
less, in natural environment L-serine-resistance seems
to be a more frequent characteristic in genus Bacillus
and other strains can be also isolated on minimal me-
dium supplemented with serine.
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