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Introducing antimicrobial exopolymer-producing actinobacteria from
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Abstract. Exopolymers (EPS) are high-molecular-weight polymers secreted by some micro-organisms and have several
applications in food, pharmaceutical, packaging and agricultural industries, as well as medicine. Actinobacteria are valuable
bacteria in biotechnology and many commercial drugs such as antibiotics, antioxidants and immune-suppressant agents are
derived from Actinobacteria. Recently, their other capabilities such as exopolymer production have been taken into
consideration. Due to the high potential of actinobacteria in producing various compounds and increased prevalence of
infections by antibiotic-resistant pathogens, the aim of the present study was to evaluate the potential of isolated
Actinobacteria from various locations of Iran to produce EPS with antimicrobial activity. Appropriate dilutions of the samples
were, therefore, cultured in ISP2 medium after treatment. The isolates were primarily identified by morphological tests. Then,
their ability to produce EPS was investigated in BHI medium with 5% sucrose. The exopolymers of the most efficient strain
were analyzed by UV-visible spectroscopy and FT-IR. Finally, the most efficient isolate was molecularly identified. Of the
120 isolates, 38 were able to produce EPS, and six had significant capability of producing EPS (10-14 g/L) and showed
antibiotic activity against Staphylococcus aureus, Bacillus subtilis and Aspergillus niger. The EPS of the strain So49 had high

Received 27.06.2018/ Revised 13.05.2019/ Accepted 01.06.2019/ Published 04.04.2020 AN ANE LY YN o YA VIVY Lol A YAV F/- 7 il o

55/60



Tavanaeian et al. Introducing exopolymer producing actinobacteria

s k351 go (slo,i5TugiiS] Jymn oS 5 oLl

absorbance in 190-230 nm, but did not have absorbance in 260-280 nm. Therefore, it does not have any protein impurity. The
EPS has hydroxyl and carboxyl functional groups, according to FT-IR analysis. 16S rRNA gene analysis showed that the
most efficient isolate had 99.68% similarity to Promicromonospora xylanilytica.

Keywords: antibacterial activity, antifungal activity, polysaccharide, Promicromonospora, rare actinobacteria
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Table 1. The primers used for amplification of 16STRNA gene.

Primer name Sequences Tm (°C)
9F 5’- AAG AGT TTG ATC ATG GCT CAG -3’ 60
1541R 5’- AGG AGG TGA TCC ACCCGC A -3’ 60
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Fig. 1. TLC plate for detection of diaminopimelic acid isomer in the actinobacterial isolates. L type isomer is lighter

than meso type isomer. Other amino acids are observed with the purple color on the top of TLC plate.
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Fig. 2. Colonies of exopolymer-producing actinobacterial isolates on BHI plate+5% sucrose
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Table 1. Exopolymer-production in more efficient actinobacterial isolates in BHI + 5% sucrose
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Fig. 3. UV-visible spectrum of exopolysaccharides produced by the selected actinobacterial strain (So41).
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Fig. 4. FT-IR spectrum of exopolysaccharide obtained from the actinobacterium strain So41.

60/%+



Nova Biologica Reperta 7(1): 55-63 (2020)

OT2) DO-FY ) o)l o alor iy psle > g sloazily

|

{

Promicromonospora xylanilytica Sod1
Promicromonospora xylanilytica YIM 61515
Promicromonospora aerolata V544

Promicromonospora callitridis CAPS4
Promicromonospora sukumoe [FO 14650
Promicromonospora kroppenstedtii DSM 19349
Promicromonospora iranensis HM 792
Promicromonospora alba 1C-HV12
Promicromonospora soli NEAU-GS50
Promicromonospora umidemergens 09-Be-007
Promicromonospora endophytica EUM 273

Promicromonospora thailandica STF-02
Promicromonospora citrea DSM 43110

0.0z0

Bacillus subtilis subsp. inaquosorum KCTC 13429

izl G Fbe Gigy ool 2 S04 ayss (5skd o0 B IS
Fig. 5. Phylogenetic tree of strain so41 and its neighbors by maximum likelihood method
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