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Current Bio-AssaysCurrent Bio-Assays

• Whole Animals: Fresh water (fish, copepods);
marine (fish, Echinoderms)

• Whole Cells - Microtox luminescent bacteria,
• Sub-cellular Particles: Mitochondrial and sub-

mitochondrial assays
• A new Molecular Assay Based on the

Fluorescence of a Dye Bound to DNA



Criteria for a molecular
environmental assay?

Criteria for a molecularCriteria for a molecular
environmental assay?environmental assay?

• Biologically relevant
• Simple
• Reproducible
• Robust and portable
• Does not involve vertebrate animals
• EPA approved



Dye fluoresces
When bound to
DNA

DNA found
in all cells

Pollutant displaces
the dye

Dye does not
fluoresce
when it is free

Double-stranded
DNA binds dye

DNA base-pairs
provide binding
site for dye

How Does It Work?
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Comparing Different DNA Dyes
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[DNA] = 0.01µg/ml
[PG] 1: 20,000



Relative Biotoxicities of Metal Cations

Heavy
Metal

Hg Cr Zn Cu Pb Cd Ba

EC50

(µM)
2.2 9.1 174 673 745 860 4403
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Normalized E reading of samples in a Fluorometer
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EPA-supplied  water samples

Non-toxic

Toxic

Very toxic
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