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Introduction and Results: Acquiring accurate information of analyte from complex matrix is a critical issue. Selective isolation is an ideal way to eliminate matrix effects. Solid phase extraction (SPE) is a widely used technique for this purpose. Various novel materials, e.g., nano material and natural biomass, have been applied in heavy metal separation. However, most adsorbents retain analyte via nonspecific interaction with low selectivity. The development of genetic technique provides a new path for improving the selectivity. Naturally, microbe involves metalloregulation protein, which has high affinity towards certain kinds of metals, e.g., MerR, PbrR and ArsR, to survive in environment with high level of heavy metals. Higher organisms can secrete metal binding proteins, e.g., metallothionein and phytochelatin, which has high selectivity and capacity towards heavy metals to resist their toxicity. Expression of these metal binding proteins on the microbe surface could effectively enhance selectivity and capacity for target metals.

In this work, surface displayed Saccharomyces cerevisiae with cadmium binding peptide (CP2) is employed as SPE adsorbent for selective preconcentration and separation of trace cadmium. By immobilizing the surface engineered yeast cells onto micro-carrier beads cytopore, we have demonstrated that with respect to the native yeast 600-fold and 25-1000 fold improvements were observed respectively for the tolerance of ionic strength and the tolerant capability toward various metal cations after surface engineering. Based on these observations, a novel procedure for selective cadmium preconcentration was developed with detection by graphite furnace atomic absorption spectrometry (GFAAS), by employing the engineered Saccharomyces cerevisiae cell loaded cytopore beads as renewable sorption medium incorporated into a sequential injection lab-on-valve system. The cadmium retained on yeast cell surface was eluted with nitric acid and quantified with GFAAS. Within a range of 5-100 ng/L and a sample volume of 1 mL, an enrichment factor of 30 was achieved along with a detection limit of 1.1 ng/L and a precision of 3.3% RSD (50ng/L). The procedure was validated by analyzing cadmium in certified reference materials and water samples.
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