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Introduction
Stenotrophomonas maltophilia is a Gram-negative 
opportunistic bacterium that causes nosocomial 
infections characterized by high mortality rates. Main 
traits helping S. maltophilia survive in clinical settings 
are multidrug resistance phenotype, biofilm 
formation on various clinical surfaces and immunity 
to disinfectants [1, 2]. Besides clinical settings 
S. maltophilia is also found in the natural 
environment, such as plant rhizosphere, river water, 
fish, snakes, deep sea invertebrates [1, 3]. Due to the 
presence of this microorganism in various 
environmental sources it is important to assess the 
pathogenicity of environmental strains as their 

potential virulence is unknown. 

Aim
The aim of this study was to isolate 
S. maltophilia from diverse spectrum of natural 
sources and analyse isolated bacteria ability to form
biofilms.

Methods
Sample collection:
Various environmental samples from lakes, rivers, 
forests, plains, beaches were collected with 
minimum distance of 1km between different 
locations (Figure 1). In order to reach the rhizosphere 
soil samples were taken from depth of 10cm (Figure 
2a). Each environmental specimen was inoculated 
onto selective medium within 24 hours after 
collection.

S. maltophilia isolation:
Collected environmental samples were spread on a 
VIA agar plates (Figure 2b). VIA selective medium 
contained antibiotics vancomycin, imipenem, 
fungicide amphotericin B and 
mannitol/bromothymol-blue system [4]. After 
incubation, colonies with dark blue halo around them 
were selected, polymerase chain reaction (PCR) with 
genus specific primers was performed [5] (Figure 2c). 
Random amplified polymorphic DNA PCR was used to 
identify bacteria with distinct genetic profiles (Figure 
2d). Bacterial species were confirmed by 16S rRNA 
gene sequencing analysis. 

Biofilm formation:
Biofilm formation assay was performed by 
inoculating environmental and clinical isolates into 96 
U-shaped well plates. After incubation planktonic 
culture optical density (OD) was measured using 
600nm wavelength. Then U-shaped wells were 
washed and bacteria attached to the surface dyed 
with crystal violet. Ethanol was used to dissolve the 
dye. After this step 580nm wavelength absorbance 
was measured and OD580 to OD600 ratio calculated. 
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Results
38 samples from various environmental sources in 
different parts of Lithuania were collected during 
2021 (Figure 2). 

Figure 3. The graph depicts identification of S. maltophilia
through every selection step. (a) Total number of isolated 
bacteria that grew on selective medium. (b) Number of isolated 
bacteria that were of genus Stenotrophomonas. (c) Number of 
isolated bacteria that belonged to genus Stenotrophomonas
and had a distinct genetic profile. (d) Number of isolated 
bacteria that were identified as Stenotrophomonas maltophilia.

Out of 190 isolated bacteria 26 were identified as 
Stenotrophomonas maltophilia (Figure 3). These 
isolates showed considerable genetic profile 
variation (Figure 4).
Biofilm formation ability of 7 environmental
S. maltophilia isolates was compared to 1 clinical 
isolate in 28℃ and 37℃ temperatures (Figure 5). 

Figure 5. Biofilm formation ability of clinical and environmental 
isolates. SM – clinical isolates, LSM – environmental isolates. (a) 
Biofilm formation in 28℃ temperature. (b) Biofilm formation in 
37℃ temperature.

Conclusions
• Out of 38 collected environmental samples 

190 colonies grew on selective medium, 26
isolates were identified as Stenotrophomonas 
maltophilia.

• Bacteria of genus Stenotrophomonas were 
isolated only from plains, forests and parks. 
While no such colonies were isolated from
environmental water sources, sandy shores, 
beaches and territories with no vegetation.

• Biofilm formation assay showed that 3 
environmental strains formed weak biofilms
both at 28℃ and 37℃ temperatures. 4 
analysed isolates showed decreased ability to 
form biofilms at 37 ℃ compared to 28℃. 

Figure 1. Map with locations where the environmental samples were collected
during the year 2021. Distance between different locations is no less than 1km. 
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Figure 2. Environmental S.maltophilia isolation 
and identification workflow. (a) Samples were 
collected from various environmental sources. 
(b) Each sample inoculated and incubated on 
selective VIA medium. (c) Selected colonies were 
tested by performing PCR with genus specific 
primers. (d) RAPD PCR was done in order to 
screen isolates with distinct genetic profiles.
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Figure 4. Dendrogram showing relationship between isolates. Genetic 
profiles of each isolate were acquired by performing RAPD. LSM –
environmental isolates, SM – clinical isolates.


