[bookmark: reagents_fixation]This protocol is adapted from the Singer lab's protocol and methods from the Van Oudenaarden lab (http://www.biosearchtech.com/stellarisprotocols)  and the Raj and Tyagi paper (http://www.ncbi.nlm.nih.gov/pubmed/20580972)
Reagents and equipment
Buffer B 
· 1.2M Sorbitol
· 100mM KHPO4 pH 7.5

e.g. 
	1MKH2PO4     8ml
       1MK2HPO4   41.5ml
	Sorbitol         109.3g
Spheroplasting buffer 
· 890ul Buffer B
· 100ul VRC (vanadyl ribonucleoside complex NEB #S1402S) 
· 10ul lyticase (25,000 U/ml Sigma cat# L5263)
· 2ul mercaptoethanol
Hybridization buffer (10 mL):
· Dextran sulfate (1 g)
· E. coli tRNA (10 mg) Roche 10 109 541 001
· Vanadyl ribonucleoside complex (NEB #S1402S) (100 µl of 200 mM stock)
· BSA (RNase free) (40 µl of 50 mg/mL) Ambion or NEB
· 20X SSC (nuclease free) (1 mL)
· Formamide (deionized) (4 mL for 40% final concentration; see NOTE)
· Nuclease free water (to 10 mL final volume)
· NOTE:  Singer does not use dextran sulfate and includes ssDNA (Sigma D9156, 1:1 with tRNA;  uses paraformaldehyde).
· Hybridization solution may be kept in 0.5 mL aliquots at -20 °C for convenience.
Wash buffer (50 mL):
· 20X SSC (5 mL)
· Formamide (deionized) (20 mL for 40% final concentration)
· Nuclease free water (to 50 mL final volume)
NOTE:  Singer probes use 40% formamide, Stellaris (Van Oudenaarden) typically use 10% in both hybridization and wash buffers.
Coverslip preparation
1. Place coverslips on slides in Plasma-preen vacuum chamber  (http://www.plasmapreen.com/) (the closer to the center the better)
2. Put vacuum chamber in microwave and make sure it is sealed
3. Turn on pump then turn on vacuum
4. Turn on microwave, and stop 5 seconds after you see plasma
5. Turn off vacuum then pump
6. Pull out vacuum chamber and remove coverslips with forceps (those that have
    fallen need to be cleaned again)
Place coverslips cleaned side up in 12-well plates

Polylysine treatment:

Add 0.01% polylysine (Sigma), 150μl, to each cover slip.
After 5min, aspirate, dry (e.g. in hood)
Wash 3x with ~1ml water, air dry.


Note:  cover slips #1.5 18mm round cs-18R15, Warner instruments (warneronline.com)


Fixation Procedure
1. Grow yeast to an OD of around 0.1-0.2 in minimal media.  About 10ml of cells yields enough for 1ml final, about enough for 5-10 hybridizations.
2. Add 1/10 volume 37% formaldehyde directly to the growth media and let sit for 45 minutes.
3. Wash 2x with 1ml ice cold Buffer B in a microcentrifuge tube
4. Add 1 mL of spheroplasting buffer.
5. Incubate at 37 °C for 15 minutes but keep checking under microscope.  Wait until most cells are black, i.e. not phase-bright.
6. Wash 2x with ice cold Buffer B, spinning at low speed (~3500 rpm).
7. Add 1 mL of 70% EtOH, resuspend and leave overnight at 4°C    (can store indefinitely at -20°C).


Hybridization Procedure
[bookmark: hybridization_solution]Hybridization in solution
1. Prepare the hybridization solution: to 100 µl of hybridization buffer, add 1-3 µl of probe at the appropriate concentration, then vortex and centrifuge.  Singer probes use 8-10 ng total.
· Be sure to warm the hybridization solution to room temperature before opening it.
· [bookmark: _GoBack]For Stellaris probes, it is recommended to start 4 separate hybridization reactions by adding 1 µl each of the 1:10, 1:20, 1:50 and 1:100 working dilutions of probes to see which one is optimal.  The Raj paper stock is 0.1-1μl before these dilutions.  I added 0.5ml to 5nmoles of their GFP probe and used 1μl in 100μl of hyb solution.
2. Centrifuge (for all subsequent steps, 3500RPM, 5min) the fixed cells (e.g. 200μl) and aspirate away the ethanol.
3. Gently resuspend in 1 mL wash buffer that contains the same percentage formamide as the hybridization buffer you will be using. Let stand for 2-5 minutes.
4. Centrifuge sample and aspirate wash buffer, then add hybridization solution. Incubate in the dark with gentle shaking, overnight at 37 °C.
5. The next day, or in advance, clean (see procedure) and treat cover slips with Poly-L-Lysine for 5 min.  Aspirate, let dry, wash 3X with dH2O and let dry.
6. In the morning, add 1 mL of wash buffer to the sample, gently resuspend, centrifuge and aspirate, then resuspend in another 1 mL of wash buffer and incubate at 37 °C for 30 minutes.
7. Wash with 2x SSC 0.1% Triton X-100 at room temp 15 min on shaker. 
8. Take mounting medium out of freezer to allow it to come up to room temp before mounting. 
9. Wash with 1x SSC at room temp 15 min on shaker. 
10. Dilute DAPI into PBS (0.1μg/ml final) and resuspend cells in 150μl. 
11. Place solution onto cleaned/poly-lys-treated cover slips in 12-well plate; at least 30min undisturbed
12. Remove solution  (you may place it on a spare cover slip as a backup) and wash 3 times with 1x PBS, ~1ml
13. Place 3μl of Prolong Gold mounting medium onto a slide (Invitrogen P36934)
14.  Add ~0.5ml ethanol to coverslip in 12-well plate, remove the cover slip and air dry while holding with tweezers.
15. Place cover slip cell-side down onto mounting medium and let harden several hours or overnight in the dark.
16. Seal the edges with nail polish and proceed to imaging.
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