Fluorescence In Situ Hybridization (FISH): A Method to Probe and Label Chromosomal DNA

Source: Pathak, R., et al. Detection of Inter-chromosomal Stable Aberrations by Multiple Fluorescence In Situ Hybridization (mFISH) and Spectral Karyotyping (SKY) in Irradiated Mice. J. Vis. Exp. (2017).

OVERVIEW

[bookmark: _GoBack]This video describes FISH, a method to label sequences within chromosomal DNA, and shows a sample protocol in which multiple sequences are ‘painted’ in metaphase chromatin spreads from mouse bone marrow cells.

PROTOCOL

1. Chromosome Denaturation
1. Place the slide containing metaphase cell spreads in 2x SSC for 2 min at room temperature.
2. Dehydrate the slide by serial ethanol washing for 2 min each in 70%, 80%, and 100%. Incubate for 60 min at 65 °C.
3. Preheat 40 mL denaturation solution (70% formamide/2x SSC; pH 7.0) to 70 °C (± 2 °C) in a glass Coplin jar for 30 min. Denature chromosomes by incubating the slide in pre-warmed denaturation solution for 1 - 1.5 min.
4. Quench slide immediately in ice-cold 70% ethanol for 2 min to stop the denaturation process as well as to prevent the denatured chromosomes from re-annealing. Then dehydrate by washing with 80% ethanol for 2 min. Repeat the ethanol wash with 100% ethanol for 2 min. Completely dry the slide at room temperature.
2. Denaturation and Hybridization of Probe Mixture
1. Briefly centrifuge the probe mixture supplied by the manufacturer, transfer 10 µL of probe mixture into a 500 µL snap cap centrifuge tube, and denature by incubation at 80 °C (± 2 °C) in a water bath for 7 min.
2. Place the centrifuge tube with probe mixture in a water bath at 37 °C for 10 min.
3. Apply the denatured probe mixture onto the slide with denatured chromosomes.
4. Carefully cover the area with an 18 mm x 18 mm glass cover slip and eliminate any visible air bubbles by very gently pressing the cover slip to slide. Seal all four sides of the cover slip with rubber cement and incubate for 12 h to 16 h in the dark at 37 °C in a humidified chamber for hybridization.
3. Post Hybridization Washing and Detection
1. Carefully remove the rubber cement and the cover slip.
2. Place slide in pre-warmed 0.4x SSC at 74 °C (± 2 °C) for 5 min.
3. Wash slide in washing solution II (4x SSC/0.1% Tween-20) for 2 min.
4. Place 20 µL of anti-fade mounting medium with DAPI counterstain (1.5 µg/mL) and cover with a glass coverslip. Press gently on coverslip with lab tissue to remove air bubbles and excess mounting solution. Seal the edges of coverslip with nail polish.
5. View slides using a fluorescent microscope equipped with appropriate filters.


MATERIALS

[INSERT MATERIALS TABLE HERE]
