Protocol for fixation and embedding of tissue for in situ hybridization

1. Collect developing inflorescences and floral buds. Start with the earliest stage that can be collected. Inflorescences or buds should ideally not be larger than about 1 cm3. Leave the pedicels on the buds when possible – it makes it easier to manipulate the bud later when embedding.

2. Immediately immerse tissue in freshly prepared FAA (50% ethanol, 10% formalin, 5% Acetic Acid) which is kept on ice. It is convenient to do this in 50 ml screw-cap polypropylene Falcon tubes.

3. Vacuum infiltrate the fix into the tissue. Place the open tube into a small beaker filled with ice and place the beaker into a vacuum chamber.  Seal the vacuum chamber and apply moderate vacuum pressure. This should be strong enough so that you see air bubbles coming out of the tissue but not so strong that the fix boils rapidly. Keep the tissue under vacuum for 15 minutes and then slowly release the pressure. Repeat this process three more times. Ideally, the tissue will sink, but very hairy tissue may not sink.

4. Place the chamber under a chemical fume hood and open the chamber (there will be hazardous FAA fumes in the chamber). Fill the tube to the top with fresh, cold FAA. Tightly seal the tube and transfer to a rocking platform in a 4( C incubator or temperature-controlled room.

5. Allow the tissue to remain in the fix for ~12 hours. At the end of the period, pour off the fix (under a fume hood) and rinse the tissue in 50% ethanol. Replace with fresh 50% ethanol and incubate at 4( C on a rocking platform for 1-2 hours.

6. Dehydrate the tissue in a step-wise fashion by serial incubation in increasing concentration of ethanol: 70%, 85%, 90%, 100%.  Each step should take 1-2 hours of incubation at 4( C on a rocking platform. Always fill the tube to the top. The tissue can be stored in 70% ethanol at 4( C for overnight (or longer) if necessary.

7. Replace with fresh 100% ethanol and leave overnight at 4( C on a rocking platform.

8. After overnight incubation in 100% ethanol, transfer fixed tissue to a small glass beaker or scintillation vial. Fill the beaker with 100% ethanol and incubate at room temperature for 1 hour.

9. Replace the 100% ethanol with 50% ethanol/50% Citrisolv. Use enough solution to fill the beaker. Incubate at room temperature for 2 hours.

10. Replace the 50% ethanol/50% Citrisolv with 100% Citrisolv. Use enough solution to fill the beaker. Incubate at room temperature for 2 hours.

11. Replace the last solution with just enough Citrisolv to cover the tissue. Fill the beaker with Paraplast Plus chips. Place the beaker in a 55-60( C wax over and leave overnight.

12. Over the next two days, change the solution in the beaker with fresh molten Paraplast Plus 2-3 times a day. It may be necessary to vacuum infiltrate the paraplast if the tissue is particularly dense. This would require a vacuum oven (or waterbath) that could be set at 55-60( C while applying vacuum pressure for 30-60 minutes.

13. On the third day, prepare the necessary number of molds, using whatever system of tissue embedding you prefer. We use Peel-A-Way molds, which are very simple to use and do not require special equipment. Label your molds as to the contents (species, tissue type, orientation).

14. For each sample/block, you will fill a mold with fresh molten Paraplast Plus and insert the tissue (inflorescence, bud, etc.) into the mold, orienting as desired. Try to keep the tissue in the center of the base of the mold. Place the filled mold in a flat box filled with about 0.5 cm depth of room temperature water. Allow the molds to cool slowly at room temperature then store them at 4( C.

General tips: It is most important to rapidly infiltrate the fix into the tissue but avoid over-fixing with prolonged (>16 hour) incubation in the fix. Never allow the tissue to dry out at any stage. It is important to use relatively fresh Formalin for the FAA and to specifically use Paraplast Plus rather than one of the other Paraplast types.

Ordering information:

Citrisolv: Fisher Scientific 22-143-975

Paraplast Plus: VWR 15159-464

Peel-A-Way Molds: VWR 15160-25

