Cell Bio lab – BioS 368





Fall 2007

Section:  Compartment/Subcellular structure-specific Live-Cell Stains

Acridine Orange (green/red)

Purpose: This experiment is designed to give you a better understanding of the organization of cellular chromatin, ribosomal RNA and mRNA distribution in cells. In this experiment, observe the color of the nucleus, the number, morphology and color of nucleoli (sites of ribosomal RNA synthesis), and hotspots of mRNA translation in the cytoplasm. 

Acridine Orange is a water-soluble, membrane permeable dye that associates with single-stranded (mRNA, ribosomal RNAs) and double-stranded (chromatin) nucleic acids. Remarkably, acridine orange fluoresces green (blue excitation) when bound to double-stranded nucleic acids, and red (green excitation) when bound to single-stranded nucleic acids. Thus, this dye can be used to investigate the distribution of chromatin (green), ribosomal RNAs and mRNAs (both red) in living cells! 

Acridine Orange is supplied from Molecular Probes at a concentration of 10 mg/ml in water and stored at 4 oC. Molecular Probes recommends to use it at 15-25 Molar and stain for 10-20 minutes. 

Staining procedure:

Obtain the Molecular Weight of Acridine Orange from the Material Safety Data Sheet and calculate the molarity of the 10 mg/ml stock solution. Then, calculate how much stock needs to be added to your dishes (3.5 cm diameter/2 ml medium) to give a 15 Molar, and a 25 Molar staining solution. Add the appropriate amount of staining solution (1 and 1.5 l) to the culture dish. Mix well, incubate for 15 minutes at 37 oC. Replace culture medium with 2 ml fresh culture medium and incubate for another 15 minutes. Before microscopic observation, replace medium with PBS to reduce fluorescence background (= autofluorescence of the culture medium). Observe and image cells using the green (FITC), and red (Rhodamin) filter sets. Merge green and red images to demonstrate the location of the three types of nucleic acids inside the cells.

Note: Acridine Orange is taken up by cells in vesicles. If cells are observed right after staining (without chase period in medium not containing dye) numerous red fluorescent vesicles are visible in addition in the cytoplasm of the cells.

