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Alkaline condition at the cell surface of microbes results in precipitation of metals as sulfide, phosphate, carbonates or hydroxides. This 
phenomenon is known as biomineralization. This is an editorial of uranium biomineralization conducted by various microorganisms that 
can be exploited commercially for its extraction. So far two species Serratia spp [1,2] and Pseudomonas spp [3]. In Serratia spp, exogenous 
glycerol phosphate induces intracellular phosphatase to cleave organic phosphate to release the inorganic phosphate which precipitates 
with U (VI) extracellularly as uranyl phosphate. Such results have been observed in environmental isolates also [3]. In Pseudomonas spp 
biomineralization is initiated by addition of tributylphosphate [4] Addition of phosphates in ground water is a proposed approach but the 
major disadvantage is that it lacks controlled way of accumulation that occurs in these microbial systems. Such chemical precipitation of 
uranium is characterized by clogging and aggregation. Use of microbial systems is advantageous in this respect. Surface accumulations of 
uranium often results in inhibition or metabolic constrains of the used microbial system. Uranyl-binding profiles of all Serratia isolates 
indicated these organisms are highly efficient in removal of U (VI) (90 - 92%) at low pH (3 - 3.5) [5]. Recent advances have led to the iden-
tification of hydroxyl appetites in Serratia spp as means of biosorption. BHAP (Biogenic HydroxyAPetite), a bacterially produced calcium 
nano-biomineral is been successfully used for adsorption thereby facilitating uranium and other radio-nucleotides uptake [6,7] and can 
be used in environmental cleanup in places affected by radio-toxicity. Synthetic approaches modifying these BHAPs with and increased 
adsorption in the presence of higher organic content will prove essential for biomineralization of Serratia spp to be more efficiently for 
cleanups of radiotoxic contaminated region.

Volume 7 Issue 2 March 2017
© All rights are reserved by Rakesh Chatterjee and Saumen Datta.

Bibliography

1.	 Macaskie L., et al. “Uranium bioaccumulation by a Citrobacter sp. as a result of enzymically mediated growth of polycrystalline 
HUO2PO4”. Science 257.5071 (1992): 782-784. 

2.	 Pattanapipitpaisal P., et al. “Reduction of Cr(VI) and bioaccumulation of chromium by Gram-positive and Gram-negative microor-
ganisms not previously exposed to Cr-stress”. Environmental Technology 23.7 (2002): 731-745.

3.	 Beazley M Martinez., et al. “Uranium biomineralization as a result of bacterial phopsphatase activity: insights from bacterial isolates 
from a contaminated subsurface”. Environmental Science and Technology 41.16 (2007): 5701-5707.

4.	 Thomas R and Macaskie L. “Biodegradation of tributyl phosphate by naturally occurring microbial isolates and coupling to the 
removal of uranium from aqueous solution”. Environmental Science and Technology 30.7 (1996): 2371-2375.

5.	 Kumar R., et al. “Isolation and Analyses of uranium Tolerant Serratia marcens strains for aerobic Uranium U(VI) bioadsorption”. The 
Journal of Microbiology 49.4 (2011): 568-574. 

6.	 Handley-Sidhu S., et al. “Bacterially Produced Calcium Phosphate Nanobiominerals: Sorption Capacity, Site Preferences, and Stabil-
ity of Captured Radionuclides”. Environmental Science and Technology 48.12 (2014): 6891-6898. 

7.	 Handley-Sidhu S., et al. “Uptake of Sr2+ and Co2+ into Biogenic Hydroxyapatite: Implications for Biomineral Ion Exchange Synthe-
sis”. Environmental Science and Technology 45.16 (2011): 6985-6990. 

https://www.ncbi.nlm.nih.gov/pubmed/1496397
https://www.ncbi.nlm.nih.gov/pubmed/1496397
https://www.ncbi.nlm.nih.gov/pubmed/12164635
https://www.ncbi.nlm.nih.gov/pubmed/12164635
https://www.ncbi.nlm.nih.gov/pubmed/17874776
https://www.ncbi.nlm.nih.gov/pubmed/17874776
http://pubs.acs.org/doi/abs/10.1021/es950861l
http://pubs.acs.org/doi/abs/10.1021/es950861l
https://www.ncbi.nlm.nih.gov/pubmed/21887639
https://www.ncbi.nlm.nih.gov/pubmed/21887639
http://pubs.acs.org/doi/abs/10.1021/es500734n
http://pubs.acs.org/doi/abs/10.1021/es500734n
https://www.ncbi.nlm.nih.gov/pubmed/21714547
https://www.ncbi.nlm.nih.gov/pubmed/21714547

	_GoBack

