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Preface 
 

In order to find answers to some fundamental questions in environmental microbiology, the 

OMICS laboratory of the Department of Biotechnology at the University of North Bengal 

was established. These questions included the effects of antibiotic use in human and 

veterinary medicine on microbial communities in freshwater and soil environments, the roles 

of host-associated and environmental factors in determining the composition of microbial 

communities in earthworms and facultative air-breathing fish, bacterial mechanisms to 

tolerate heavy metals, and microbial diversity in extreme environments. 

Due to the fact that heavy metals are more frequently found in microbial habitats as a 

result of natural and man-made processes, microbes have developed a number of strategies to 

deal with their presence (either through efflux, complexation, or reduction of metal ions, or 

by using them as terminal electron acceptors in anaerobic respiration). Tolerance mechanisms 

have so far been identified and thoroughly described for metals like copper, zinc, arsenic, 

chromium, cadmium, and nickel. The OMICS laboratory has historically contributed to the 

study of the resistance of river-water bacteria to nickel, copper, cobalt, and zinc.  

We have known about boron, a black or brown semiconducting metalloid, since 

antiquity (the name comes from the mineral borax). In 1808, the Frenchmen Gay-Lussac and 

Thenard as well as the Englishman Davy extracted boron from borax. It is the element with 

the highest tensile strength. Borates and other substances were utilized in the mummification 

process in ancient Egypt. Use of borax perborate as bleaching agents is known for long. 

Because ants and cockroaches cannot smell boric acid, it works well as an insecticide when 

combined with bait. Interestingly, boron is necessary for the development of cell walls in 

plants. In actuality, pollen tubes cannot be made without boron. The leaves also develop 

cracks, stains, and distortions. It has been used in Greece and Spain to revitalise old olive 

trees when mixed with pectin. Although boron is necessary for many organisms to carry out 

various physiological processes, it also becomes toxic after a certain threshold level. 

However, some bacteria can tolerate boron at levels above the threshold, although the exact 

mechanism by which they are able to do so is still unknown. These findings led us to start 

looking into the genetic processes underlying bacterial boron tolerance and resistance. 

The primary goal of this study was to reveal the nature of boron tolerance in the 

bacterial strains that were isolated from a boron-contaminated cauliflower plantation 
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agricultural field. Physiological experiments and omics data were used to investigate the 

underlying molecular mechanism of boron tolerance. Using both traditional and cutting-edge 

phylogenomic tools, the boron-tolerant isolates were taxonomically characterised and their 

distinct taxonomic positions were established. For a better understanding of the molecular 

mechanism of boron tolerance, an in-vivo evolutionary engineering approach was tried for 

Lysinibacillus sp. OL1, the isolate with the highest boron tolerance. It was discovered that 

OL1 (OL1-EC) cells created through evolutionary-engineering were able to tolerate relatively 

more boron than the wild type bacteria. On the basis of these findings, it was hypothesised 

that certain genes may have provided selective advantage in tolerating relatively high 

amounts of boron without impairing its normal growth characteristics. This was confirmed by 

the detailed comparative genomic analysis of OL1 and OL1-EC. In order to determine the 

presence and function of boron-tolerant bacteria in soils contaminated with high levels of 

boron fertilisers, culture independent metagenome based studies were also carried out. 
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