Yeast Fluorescence In Situ Hybridization

Reagents:

37% formaldehyde

0.1 M potassium phosphate buffer, pH 6.5

1 M TEA pH 8.0

20X SSC

5 M NaCl

1 M MgCl2
1 M Tris-HCl, pH 9.0

1 M Tris-HCl, pH 9.5

phenylenediamine

10X PBS

glycerol

P solution

1 M DTT

10 mg/mL Zymolase 100T, in P solution

0.1% poly-L-lysine

0.5% IGEPAL in P solution

0.1 M TEA, pH 8.0 (make fresh)

0.25% Acetic Acid Anyhdride in 0.1 M TEA, pH 8.0 (make fresh)

Prehybridization Buffer:
1 mL deionized formamide





0.4 mL 20X SSC





0.2 g dextran sulfate





0.4 mL dH2O




40 uL 50X Denhardt's





50 uL 10 mg/mL tRNA

Blocking Buffer:

200 uL 1 M Tris-HCl pH 9.0





60 uL 5 M NaCl





100 uL FBS (heat-inactivated, 55ºC for 30 min)





6 uL Triton X-100





1.634 mL dH2O
Antibody Wash 1:

150 uL 5 M NaCl




500 uL 1 M Tris-HCl pH 9.0





4.35 mL dH2O

Antibody Wash 2:

100 uL 5 M NaCl





500 uL 1M Tris-HCl pH 9.5





250 uL 1M MgCl2




4.15 mL dH2O
Antifade (make fresh):
1 crystal phenylenediamine, dissolved in 100 uL 10X PBS





900 uL glycerol

Protocol:
Inoculate 2 mL overnight cultures

Day 1

1. Dilute cultures (approximately 0.5 mL in 5 mL for wildtype cultures) and grow to log phase, ~3 hrs.  If temperature shift is required, move after 2 hours and let grow another 2 hours

2. Fix cells with 700 uL 37% formaldehyde, incubate at desired temperature 90-120 min

3. Pellet cells, transfer to eppendorf tubes

4. Wash cells:



2x with 1 mL 0.1 M phosphate buffer



1x with 1 mL P solution

5. Resuspend in 1 mL P solution

Samples can be stored at 4ºC overnight

Day 2

1. Add DTT to 25 mM (25 uL of 1 M stock), incubate 10 min at RT, rotating

2. While treating cells with DTT, clean slides with Kimwipes, coat with 0.1% poly-L-lysine, incubate RT 5 min

3. Wash slides 2X with dH2O, air dry

4. Add 50 uL 10 mg/mL Zymolase 100T in P solution, incubate 10 min at RT, rotating

5. Pellet cells, resuspend in up to 200 uL P solution

6. Apply 15-20 uL cell solution to each well in duplicate, incubate at RT 15 min

7. While incubating cells, boil salmon sperm DNA 5 min, then transfer immediately to ice

8. Aspirate off excess cells

9. Permeabilize cells with 0.5% IGEPAL in P solution (5 uL IGEPAL in 1 mL P solution) 5 min at RT
10. Wash cells 1X in P solution

11. Equilibrate cells in 0.1 M TEA, pH 8.0 (fresh), 2 min at RT

12. Block polar groups with 0.25% Acetic Anhydride in 0.1 M TEA, pH 8.0 (2.5 uL in 1 mL P solution) 10 min at RT
13. Add 50 uL salmon sperm to 950 uL prehybridzation buffer

14. Add prehybridization buffer (+ salmon sperm DNA) to each well, incubate 1 hr at 37ºC in humidified chamber

15. Add digoxygenin-labeled probe to prehybridization buffer (+ salmon sperm DNA) at appropriate dilution (typically 1:500), vortex well to create hybridization buffer

16. Apply hybridization buffer to 1 well of each cell sample (leave 1 of each in prehybridization buffer to check background fluorescence), incubate overnight at 37ºC in humidified chamber

Day 3

1. Wash cells:



1x with 2X SSC



1 hr in 2X SSC at RT



1 hr in 1X SSC at RT



30 min in 0.5X SSC at 37ºC



30 min in 0.5X SSC at RT

2. Block in antibody blocking buffer 1 hr at RT

3. Add -digoxigenin FITC or Texas Red at 1:200 in antibody blocking buffer, 2 hr at RT

4. Wash cells:



1x with antibody wash 1



10 min in antibody wash 1 at RT



30 min in antibody wash 1 at RT



10 min in antibody wash 2 at RT



30 min in antibody wash 2 at RT

5. Stain nuclei with DAPI in antibody wash 2 (1:1000) 5 min at RT

6. Wash cells 2x with antiobdy wash 2, 5 min each

7. Air dry slide and mount with antifade, ~2 uL

8. Seal coverslip with nailpolish

9. Store at -20ºC in the dark
