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ABSTRACT 

The uncultured bacteria was isolated from the Ocimum tenuiflorum based rhizospheric soil sample of 

Karad, Maharashtra, India on Glycerol Aspargine Agar. It  inhibited the growth of Bacillus safensis 

MRTV 10 and it utilized starch as a source of nutrition. The 16S rRNA gene sequence of the 

uncultured bacteria showed only 93.52% identity with the reference sequences of NCBI database 

with failure in genus and species level identification by the database indicating its novelty. The 

phylogeny tree of the uncultured  bacteria constructed using Maximum Parsimony Method by 
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comparing with 20 NCBI reference sequences showed its placement as out group indicating its 

recent evolution from its ancestor.   
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INTRODUCTION 

The Earth has a magnificently rich microbial diversity, out of which more than 99% of the microbial 

species are still yet to be discovered and cultured1,2. Studies of microbial 16s rRNA gene sequences 

demonstrated the presence of 4 × 106 diverse microbial taxa per ton of soil and 109 cells per gram of 

soil3,4,5,6. Amongst all the microbiota, the uncultured bacteria remain of great interest. 'Uncultured’ 

bacteria are metabolically active in their native environments but they are unable to proliferate in the 

laboratory media due to lack of appropriate knowledge on their habitats, abiotic-biotic interactions 

and their ecological roles in soil7. 

The inability to culture and study the uncultured bacteria causes a significant loss, as these bacteria 

hold untapped potential across various fields. For example, in medicine,  to find treatment for the 

diseases caused due to uncultivable bacteria8. Studies of these uncultured bacteria can lead to various 

novel discoveries in fields of Medicine, Microbiology, Agriculture, Ecology leading to advancement 

in technology. Bacillus safensis NBRC 100820 showed toxic effect on the spotted bollworm or the 

spruce budworm9 causing an imbalance of the biodiversity. In the present study, the antagonistic 

potential of novel uncultured bacteria against Bacillus safensis strain MRTV 10 was investigated 

with its identification success and novelty.  

MATERIALS AND METHODS 

Sampling 

For isolation of Bacillus safensis strain MRTV 10, Ocimum tenuiflorum based rhizospheric soil 

sample was collected from Karad, Maharashtra, India. 

Isolation of uncultured bacterium  

Initially, 1 gram of the soil sample was diluted in 100 ml of distilled water, followed by serial 

dilutions up to 10-2. The diluted sample was then spread on Glycerol Asparagine Agar plates10 by the 

spread plate technique. Plates were incubated at 28°C11 for 4–6 days12. Colonies exhibiting 

morphological characteristics consistent with uncultured bacterium were isolated and purified. 

Molecular identification of the purified isolates was performed at Progenome Life Science, 

Sambhajinagar, Maharashtra, India. 

Molecular Identification 

Genomic DNA was extracted from the isolated culture using the Nucleospin Microbial DNA Kit as 

per the manufacturer's instructions. The quality was checked by agarose gel electrophoresis (on 1% 

agarose gel). The gel was visualized using a UV Transilluminator). PCR amplification of the 16S 

ribosomal RNA gene was performed with primers 27_F (5′-AGAGTTTGATCCTGGCTCAG-3′) 

and 1492_R(5′-TACGGYTACCTTGTTACGACTT-3′)13. The following conditions were maintained 

for the PCR: initial denaturation at 950C for 3 minutes with 1 cycle, priming at 950C for 45 seconds, 

extension at 520C for 50 seconds, termination at 720C for 70 seconds (35 cycles), final  extension at 
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720C for 10 minutes (1 cycle) and the final storage at 40C. The resulting PCR product, a single 

distinct band, was visualized on a 1.2% agarose gel by UV transilluminator.  

PCR products were processed for cleanup to remove unincorporated nucleotide and residual primers 

using Exonuclease-I and Shrimp Alkaline phosphatase enzyme followed by cycle sequencing 

reaction using BigDye® Terminator v.3.1 Cycle Sequencing Kit. The cycle sequencing was followed 

by sequencing cleanup by ethanol precipitation followed by dissolving template in HiDi formamide 

and bidirectionally sequencing in ABI 3730 Genetic analyzer. PCR products were then processed for 

direct bi-directionally sequencing using ABI PRISM 3730 × 1 Genetic Analyzer. The resulting DNA 

sequences were aligned, manually trimmed and edited using CodonCode Aligner to obtain complete 

sequences.  Homology searches were carried out using the BLASTn program14 against the NCBI 

GenBank database to identify the obtained 16S rRNA gene sequence. The obtained 16S rRNA gene 

sequence of Bacillus safensis strain MRTV 10 was submitted to the NCBI database with accession 

number PQ375347.  

Biochemical Characterization 

Starch Utilization Test 

To perform the starch utilization test15, 40 ml of Starch Agar Medium was prepared and poured on 

two different Petri plates. In the first plate, considered as experimental, the colony of uncultured 

bacteria was grown. In the second plate, considered as control, no bacteria was cultivated. The plates 

were incubated at 280C for 8 days.  

Phylogney Analysis 

The phylogenetic trees were constructed to understand the evolutionary relations of the uncultured 

bacteria with its counter parts and same for the Bacillus safensis MRTV 10. The evolutionary history 

was inferred by using the Maximum Likelihood method and Tamura-Nei model16. The bootstrap 

consensus tree inferred from 500 replicates17 is taken to represent the evolutionary history of the taxa 

analyzed. Branches corresponding to partitions reproduced in less than 50% bootstrap replicates are 

collapsed.  

The percentage of replicate trees in which the associated taxa clustered together in the bootstrap test 

500 replicates are shown next to the branches17. Initial tree(s) for the heuristic search were obtained 

automatically by applying Neighbor-Join and BioNJ algorithms to a matrix of pairwise distances 

estimated using the Tamura-Nei model, and then selecting the topology with superior log likelihood 

value. This analysis involved 21 nucleotide sequences. There were a total of 830 positions in the 

final dataset. Evolutionary analyses were conducted in MEGA1118. 

Antibacterial activity 

100 ml of Aspargine Glycerol Agar was prepared, autoclaved at 1210C at 15 psi (pounds per square 

inch) and poured into the five sterile Petri plates19. The culture on uncultured bacterium was placed 

at the center of each plate except control one. The plates were placed for incubation at 280C for 8 

days for growth of the uncultured bacterium. The plates were naturally contaminated by Bacillus 

safensis strain MRTV 10.  

RESULTS 

The uncultured bacteria was isolated, purified and preserved into the slant with Glycerol Aspargine 

Agar (figure 1). The bacteria were able to use the starch as a source of nutrition in the starch 

utilization test (figure 2). The comparison of  849 bp 16S rRNA gene sequence of the uncultured 
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bacteria with reference sequences from NCBI showed only 93.52% identity (figure 3a). In the 

evolutionary history analysis using Maximum Likelihood method and Tamura-Nei model16, the 

uncultured bacterium  (SEQ24-0210KJ1) showed an out group  when compared with 20 NCBI 16S 

rRNA reference sequences (figure 3b). Moreover, Bacillus safensis strain MRTV 10 with 20 NCBI 

reference sequences showed clade with OP646631.1:24-717 Bacillus safensis strain LYYY117 16S 

ribosomal RNA gene partial sequence (figure 4). In addition, the uncultured bacteria showed zone of 

inhibition against Bacillus safensis strain MRTV 10 in the experimental 1 plate (figure 5). 

DISCUSSION 

In the study, the uncultured bacteria, not identified by NCBI 16S rRNA gene sequence database up 

to genus and species level, was first time cultivated on the Glycerol Aspargine Agar (figure 1). This 

has provided optional growth medium to the researchers for cultivation of the uncultured bacteria. In 

addition, the work confirmed the utilization of starch as a source of nutrition by the bacteria under 

study (figure 2) supporting further study of the bacteria by designing the medium composition. The 

obtained uncultured bacteria was not identified by the NCBI 16S rRNA gene database (figure 3a) up 

to genus and specie level suggesting its novelty. It explicitly indicated that the NCBI sequence 

database is needed to be increased with the sequence quantity. Moreover, the uncultured bacteria 

under study may be novel since it showed its single out group (figure 3b) when analysed through 

phylogenetic analysis. In addition, Bacillus safensis strain MRTV 10 was properly identified by 

NCBI reference sequence database and grouped with OP646631.1:24-717 Bacillus safensis strain 

LYYY117 16S ribosomal RNA gene partial sequence (figure 4). Interestingly, the uncultured 

bacteria under study has potential to inhibit the growth of Bacillus safensis strain MRTV 10 (figure 

5). This indicated that the bacteria under study may have pharmaceutical applications in the future. 

CONCLUSION 

The rhizospheric soil of Ocimum tenuiflorum belonging to Karad, Maharashtra, India has the 

presence of Bacillus safensis MRTV 10 against which the novel uncultured bacteria has antagonistic 

property. The Glycerol Aspargine Agar supports the growth of novel uncultured bacteria providing 

the growth medium for its further study for its pharmaceutical applications by the future researchers. 

The NCBI 16S rRNA gene sequence database is not able to identify the 16S rRNA gene sequence of 

the uncultured bacteria. The uncultured bacteria under study shows its recent evolution from the 

ancestor. 

 

 
Fig 1: Isolated uncultured bacteria preserved in the slant with Glycerol Aspargine Medium.  
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Fig 2: Starch utilization test of the uncultured bacterium showing positive test (left plate) in 

contrast to the control plate (right) showing negative test.  

 
Fig 3a: The comparison of 849 bp 16S rRNA gene sequence of the uncultured bacteria with 

reference sequences from NCBI showed only 93.52% identity.  
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Fig 3b: The uncultured bacterium  (SEQ24-0210KJ1) showed an out group  when compared 

with 20 NCBI 16S rRNA reference sequences. 

 
Fig 4: The phylogenetic analysis of Bacillus safensis strain MRTV 10 with 20 NCBI reference 

sequences showed clade with OP646631.1:24-717 Bacillus safensis strain LYYY117 16S 

ribosomal RNA gene partial sequence. 
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Fig 5: The uncultured bacteria showed antibacterial activity against Bacillus safensis strain 

MRTV 10 in experimental 1 plate. 
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