Simple and effective method of genomic DNA extraction from plant tissues using uncoated magnetic nanoparticles
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Molecular approaches that includes DNA based technologies have shown great potential in plant breeding and generation of high-quality agricultural products, and importantly, to preserve plant germplasm to conserve the genetic traits of endangered and commercially valuable species of plants. Plant genomic DNA extraction is the primary step that is employed towards this goal. Leaves are the widely chosen tissue owing to its availability and taxonomical advantages for gDNA extraction. Nevertheless, leaf modifications like hairy growth, spines, thorns and exudates pose a major challenge to extract high quality DNA. In addition, high amounts of polysaccharides, polyphenols and other macromolecules also interfere with the quality of gDNA. Conventional methods of DNA extraction employ organic solvents like phenol and chloroform despite its disadvantages of prolonged lysis time, solvent carry over and compromised yield and quality. In most of the cases, the DNA thus extracted is incompatible with downstream applications like PCR or NGS analysis. Additional platform of gDNA extraction involves the use of chaotropic detergents followed by silica-based spin columns which also results in compromised yield, purity and downstream incompatibility. 
We have developed a simple and efficient method of plant gDNA extraction using a novel patented technology that employs uncoated magnetic nanoparticles coupled with buffers that comply with the technology platform. Here, the pulverized tissue when treated sequentially with buffers containing CTAB, SDS and a proportional combination of similar cationic and anionic detergents efficiently disintegrate, denature and remove all possible contaminants. Subsequently, the use of uncoated magnetic nanoparticles selectively and reversibly binds to genomic DNA which could be further eluted in desired solvents like nuclease free water or a Tris based buffer. Thus, in addition to obtaining high quality and good quantity of DNA, the method is also extremely advantageous in terms of time and user interface since the procedure does not have multiple centrifugations and tube transfers. The method is validated across species to encompass uniformity and robustness for the procedure.
[image: image1.jpg]


Dr Sreepriya received her PhD in Molecular Medicine in 2016 from Centre for Nanosciences and Molecular Medicine, Amrita Institute of Medical Sciences and Research Centre, Cochin. She joined in Saksin Lifesciences Pvt Ltd, a start-up Biopharma research organisation at Chennai in the same year. She currently works as Scientist at Saksin in the Department of Downstream Processing and Formulation. She simultaneously works for MagGenome Technologies Pvt Ltd where she is involved in the development of DNA extraction kits based on magnetic particles. She is also involved in the establishment of Quality Assurance Department for the production facility of MagGenome Technologies at Chennai.
