In situ hybridization

References:
Protocol provided by Rubenstein Lab, UCSF.

Pre-Hybridization (RNAse-free)
Summary:

The sections are fixed with paraformaldehyde. Then, treated with Proteinase K to increase signal. Next, the slides are acetylated to chemically modify proteins and reduce hydrogen bonding.

Procedure: 

1. Choose slides from -80oC freezer (do this in cold room on dry ice).

2. Set slides at room temperature to dry.

3. Fixation. Place slides in 4% paraformaldehyde/PBS for 5 minutes. Rinse in DEPC-PBS 3x, 5 minutes.

4. Place slides in pre-warmed Proteinase K solution at room temperature for 15 minutes (40 l of stock Proteinase K in 200 ml Proteinase K buffer).

5. Rinse in DEPC-PBS 3 x 5 minutes.

6. Fix in 4% paraformaldehyde/PBS for 5 minutes.

7. Wash in DEPC-PBS 3 x 3 minutes.

8. Place slides in freshly prepared acetylation solution for 10 minutes. (DEPC-H2O 200 ml, triethanolamine 3 ml, acetic anhydride 0.5 ml; place slides in stirring triethanolamine and add acetic anhydride, stir for 5 minutes, let sit for 5 minutes.)

9. Wash in DEPC-H2O for 5 minutes.

10. Place in 3x SSC/50% formamide, and subject for hybridization without drying. Sections can be stored in this solution for at least a few hours.

Hybridization (RNAse-free)

Summary:

The sections are hybridized with DIG labeled RNA probe under parafilm cover slips, then posthybridization treated in glass staining jars.

Procedure: 

1. Mix the following reagents:

500 l 20% Dextran Sulfate in Formamide 

25 l 40x Denhardts solution 

150 l 20x SSC 

20 l 0.5 M EDTA 

50 l Yeast tRNA (500g/ml) 

50 l Salmon sperm DNA (500g/ml) 

205 l Sterile milli-Q H2O 

1.0 ml Total volume 

This solution can be aliquoted and stored at -80oC. 

2. Add RNA probe to hybridization solution (1 g/ml) and mix well. (Note: Make up solution for 100  l per slide, but due to evaporation/pipetting, only about 90 l per slide is usually available.)

3. Heat DIG-labeled RNA probe solution at 80oC for 1 minute, (or 65oC x 5 minutes) then put on ice.

4. Spot 90 l of hybridization solution on a parafilm coverslip. (We use 2x2 cm or 2x3 cm usually.)

5. Carefully set parafilm coverslip over tissue sections, avoiding air bubbles.

6. Set slides in a hybridization chamber. (Humidified with DEPC-H2O)

7. Incubate at 42oC overnight or 16 hours.

Post-Hybridization (NOT RNAse-free)

Summary:

After hybridization, the sections are rinsed with SSC, which increases salt concentration and promote denaturing of nucleic acids. Then, RNAse is added to digest and eliminate single stranded RNA.

Procedure:

1. Turn on 52oC and 37oC water baths. Note: Each probe has an optimum temperature. Set Formamide rinse temp to probe's optimum temp. 

2. Remove parafilm coverslips in 2x SSC.

3. Rinse: 

2x SSC X 1 min at RT 

50% FORMAMIDE/(2x SSC) X 5 min in 52oC water bath 

50% FORMAMIDE/(2x SSC) X 20 min in 52oC water bath 

2x SSC X 1 min at RT 

2x SSC X 1 min at RT 

RNAse A (0.5 l/200 ml 2x SSC) X 30 min in 37oC water bath 

2x SSC X 1 min at RT 

2x SSC X 1 min at RT 

2x SSC X 1 min at RT 

50% FORMAMIDE/(2x SSC) X 5 min in 52oC water bath 

2x SSC X 1 min at RT 

2x SSC X 1 min at RT

Probe Detection (NOT RNAse-free)
Summary:

Similar to immunohistochemistry procedure, dioxigenin (DIG) will represent the antigen. An anti-DIG antibody-AP conjugate is then attached to the DIG-labeled RNA probe. Then, an enzyme substrate will be used to detect the anti-DIG antibody.

Procedure:

1. Wash in Buffer 1 at room temperature for 5 minutes, 3x.

2. Incubate with the blocking reagent (10x Roche Blocking solution, in Buffer 1) for 30 minutes.

3. Incubate anti-DIG antibody-AP conjugate in Buffer 1 + blocking serum. (1 hour at room temperature to overnight at 4oC 1/5000).

4. Remove unbound antibody by washing in Buffer 1 for 10 minutes, 3x.

5. Equilibrate the sections with Buffer 3 (with Levamisole, 0.5 mg/ml) for 5 minutes.

6. Incubate with color solution (NBT) in dark at room temperature. Reaction times may vary from 2 to 24 hours. If necessary, reaction can be run slowly overnight at 4oC.

7. Stop the reaction by washing in TE, pH 8.0.

8. Postfix with 4% paraformaldehyde for 20 minutes.

9. Wash in PBS for 5 minutes, 3x. Then, dip in distilled water once. After, dehydrate through ethanol series (75% 95% 100% 100% Xylene Xylene Xylene). Lastly, coverslip with permount.

