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Fluorescence is a widely used method for biochemical assays. It allows for the detection of very small amounts of substances, including nucleic acids. Staining of biomolecules such as deoxyribonucleic acid (DNA) with fluorescent dyes allows their detection and quantization. Fluorescent intercalating dyes have been long used for this purpose. This method is highly specific and considerably more sensitive than other optical assays.

The standard fluorescent intercalating dye used to be ethidium bromide. Like all intercalating dyes it inserts itself between two adjacent base pairs in the long DNA sequence. The spectrum of ethidium bromide shows an excitation peak at 545nm and an emission peak at 605nm. However, ethidium bromide is not very specific, so it does not allow for the differentiation of single-stranded DNA (ssDNA) from dsDNA and even ribonucleic acid (RNA).

In this research we used the fluorescent dyes Hoechst 33258 and DAPI for their ability to bind to double-stranded DNA (dsDNA). Hoechst 33258 exhibits a fluorescence intensity about twenty times higher than that of ethidium bromide. The excitation peak of H33258, also referred to as bisbenzimide, is at 365nm while its emission peak is at 465nm. Hoechst 33258 is highly specific to high molecular weight dsDNA.

Solutions of dye and dye-DNA complexes were made in saline phosphate buffer and imaged on 0.2μm-pore anodiscs and silica thin layer chromatography plates. The samples were then loaded on a microdischarge array and tested with 3% N2 gas in inert Ar environment.

We are still in the process of using dyes for identification of biomolecules. However, we were able to get a good enough resolution visualizing dye and DNA stains. The microchannel plate was divided into three areas, and two were coated with dye and dye-DNA solution respectively. Spectophotometric data showed a shift in fluorescence emission, and the DAPI-DNA solution had a slightly higher intensity than the dye solution alone at the same concentration.

The device allowed us to divide each stained region into pixels, thus making quantification easier. Figure 1.A shows a dye-coated glass microchannel plate superimposed over the 500 x 500(m array of our microdischarge device. Excitation of the dye with nitrogen plasma is illustrated in Figure 1.B and 1.C, with emphasis on the difference in fluorescence intensity with 10-fold varying concentration. In Figure 1.D the UV-excited dye and dye-DNA complex emit yellow and blue light respectively. As expected the reference region of the glass capillary microchannel plate has no emission in the UV range.
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Figure1: (A)Microchannel plate over 500x500 array (B)Microchannel plate coated with high concentration dye-DNA solutions and excited with 365nm light (C)Microchannel plate coated with  low concentration DNA-DAPI solution (D)DAPI-DNA complex, DAPI, reference boundary








