How to get pollen tubes to glow in the dark

Protocol developed by Donna Vogler and Matt Finer of the Kalisz Lab, Spring 1997.

This procedure was adapted from Martin (1959), and is described in some detail in Techniques for Pollination Biologists (Kearns and Inouye 1993) pages 126-128.   The adaptations here are for Collinsia verna styles, which are very thin and do not need much digestion.

1. Styles can be stored in 70% EtOH until ready for staining.

2. Remove the corolla, unless this was done previously.  This will leave you with the style attached to the ovary, surrounded by the calyx with a short peduncle, which can be used as a “handle”.

3. Set up a 96-well tray, labeled so that you can keep multiple flowers separate.  Use a pipette to fill a row with 1 N NaOH just up to the top of each well.   NaOH is mildly caustic, so use gloves and wipe any spill IMMEDIATELY.  At this concentration, it will eat a hole in clothing and is a skin irritant.

4. Holding the peduncle, lower each flower into the well so that the calyx and peduncle is above the NaOH and the style is immersed.  This digestion phase should last 1 hour, up to 2 hours. Note by Jessie:  We found in 2002 that styles needed digesting >2 hours.  Leaving them overnight but not more than 24 hours seemed to yield the best results.  Maybe this was because flowers had been stored in ethanol for so long.  

5. Fill a second and a third row of the 96 well plate with distilled water.  Transfer each flower by the peduncle end to the first rinse (you can dunk), then to a second rinse where it should sit for several minutes.  It can remain in the second rinse for several days, but it will soon rot. 

6. SLIDE MAKING.  Have on hand 50:50 glycerol:water mix, and the 1% aniline blue stain.  The aniline stain should be nearly colorless or a pale yellow.  If it is greenish or (worse, blue) it probably will not stain and you should make it fresh.  Aniline stain must be kept dark, in foil wrapped brown glass container.  Recipe is in Kearns and Inoye (1993). 

7. Lift flower out by peduncle, place on slide and cut off style.  Make a weak circle of glycerol around style, and fill with a drop (no more) of aniline stain.   Wait 2-5 minutes for stain to penetrate the style tissues.  Then drop coverslip on as a wet mount.  Gently push on the coverslip with a pencil eraser to slighly flatten the style. It requires a little practice to get the right amount of “smashing” so that you can see into past the epidermal tissue into the style, but don’t smash the style so much that the pollen tubes break apart and you can’t count them.   Important: use only glass coverslips.  Plastic will not allow sufficient UV to pass through the slide. 

8. Use the fluorescence microscope with the UV light source on.  The lights in the rest of the room should be off so that you are working in dim light.  Switch the light source to regular light to line up the style and focus on the stigma.  Then use only the UV light.  Give your eyes a minute to adjust.  

9. Pollen grains should be seen on the stigma as eerie blue/green spheres – they look like footballs in C. verna.   The callose walls and pollen tube callose plugs (the bright glowing blobs) should be evident as they grew down the style as a bright green.  See figure below.  The green is the epifluorensence the aniline reacting with callose.  If they are clear enough you can follow a pollen tube right down to an ovule, but some will stop partway down.  Don’t confuse the vascular tissue with pollen tubes.  The vascular tissue will glow a little but will not have callose plugs and will have a zig-zag pattern if you increase magnification.  

10. Trouble shooting: If you do not see pollen tubes, check if there are any pollen grains.  Sometimes the papillae (top tissue layer of stigma) have a roundish appearance, these are not the same as pollen grains.   If there are no pollen tubes, it may be because there was no pollination.   Also, some pollen tubes will not have absorbed enough stain to fluoresce.  You may want to squash the slide (gently with a dull probe) to make the style flatten.  Do this under normal light microscopy.  Wait several minutes for the stain to soak in and try observing under UV again. 
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