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Deoxyribonucleic acid (DNA) is a carrier of genetic information but also an organic compound with complex molecular structure [1]. Accurate quantification of DNA is of great importance for many critical areas, including many biological, clinical and microbiological analyses. The most routinely used traditional methods for DNA quantification are UV spectrophotometry (UV) and fluorescent dye, but their sensitivity and stability is still quite limited. Quantitative PCR (qPCR) dramatically improved the limit of detection (LOD), yet is still facing higher risk of false positives. Most importantly, the traceability of DNA concentration remains a challenge in most of the gene analysis labs. With the development of elemental analysis methods, the method of inductively coupled plasma mass spectrometry (ICP-MS) [2-3] has become a viable method for quantitative DNA detection. However, if the DNA measurement system is mixed with phosphorus in other elemental states, such as phosphorus in inorganic salts, it will cause an inaccuracy value of DNA reference materials(RM), thus affecting the accuracy of the entire measurement process. Therefore, there is an urgent need to develop a method for efficiently separating nucleotides and inorganic phosphorus and achieving accurate quantitative detection of phosphorus in DNA.

In this work, a HPLC-purified DNA RM was prepared and quantification of DNA RM was performed by using ICP-MS. An objective of our work is to achieve the accurate amount of P in DNA while exclusive the inorganic P, so that, we can calculate the concentration of DNA RM based on the fixed stoichiometry of phosphorus in each DNA molecule. Thus, HPLC-ICP-MS[2-3] analysis was performed. A size exclusion column was employed, which can separate the inorganic phosphorus contamination from the intrinsic phosphorus in DNA molecule. The ICP-MS detector can then measure the phosphorus accurately (Fig. 1). Our method successfully constructed the traceability of DNA concentration to SI units, by using a phosphorus CRM from NIST, which underlay the development of our 5 DNA CRMs.
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Figure 1. Results of HPLC-ICP-MS for DNA with different fragment sizes and inorganic phosphorus.
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