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I.  Materials

A.  Fixative Solution

	
	Composition
	Order Numbers
	For 10 ml



	
	4% Glutaraldehyde
	Sigma G-6257
	1.6 ml 25% stock

	
	12.5 mM Cacodylate, pH 6.9
	Sigma C-0250
	2.5 ml 50mM stock

	
	
	
	5.9 ml ddH2O


B.  Ethanol Solutions

Make up the following ethanol solutions:  10%, 20%, 40%, 60%, 80%, and 95% 

Use 95% ethanol to make up these solutions; for measuring purposes assume 95% = 100%

You will also need some 100% (absolute) ethanol

C.  Clearing Solution

	
	Composition
	Order Numbers
	For 50 ml



	
	2/3 vol Benzyl Benzoate 
	Sigma B-6630
	33 ml Benzyl Benzoate 

	
	1/3 vol Benzyl Alcohol
	Sigma B-2263
	17 ml Benzyl Alcohol

	
	
	
	


II.  Procedure
A.  Cut off a flower from a plant and remove the surrounding sepals, petals, and stamens.  Keep part of the pedicel for a handle.  Dissect the pistil as described in notes below.

	Notes:
	1.
	Large pistils (stage 12b and older-see note #3 for flower stages), cut a slit on each side of the replumb (thickened region corresponding to placenta) on both sides of the pistil (total of 4 cuts-see diagram below).  These cuts should run the length of the pistil from the pedicel to the style.  This will aid in fixative penetration and also allow you to easily dissect out the placenta at a later time. (see step F).  If the cuts are done properly, the carpel walls will flex out exposing the ovules, but remain attached at he pedicel and style (see diagram below).  A 30 gauge syringe needle works well for this.  Use a fresh needle after every 2 pistils, the cutting edges get coated by cuticular wax and don’t cut as well.  

	
	2.
	Small pistils (stage 12a), not necessary to cut a slit.

	
	3.
	Flower stages:  (These are the flower developmental stages which encompass megagametogenesis)

    14:  anthers dehisced and longer than pistil (Mature FGs, early embryogenesis)

    13:  anthers dehisced but shorter than pistil (FG5-FG7)

    12c:  petals longer than sepals, anthers yellow but not dehisced, stigmatic papillae obvious. (FG4-FG6)

    12b:  petals white and shorter than sepals but longer than stamens, stigmatic papillae short. (FG3-FG5)

    12a:  petals translucent and same length as stamens. (FG1-FG3)
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B.  Place the dissected pistils into about 1 ml. of fixative solution in an eppendorf tube.  Many (ie. 10-15) pistils can be fixed in the same tube.

C.  Incubate in the fixative solution for 2 hours minimum, 4 hours maximum.

D.  Dehydrate the tissue in an ethanol series; 10 minutes in each of the following ethanol solutions:  10%, 20%, 40%, 60%, 80%, and  95%.  Leave overnight in 95% ethanol.  Wash twice for at least 10 min. in 100% ethanol until tissue is completely decolorized.  Store tisssue in 100% ethanol if not going directly to clearing solution. (Can be stored for several weeks in 100% EtOH, but for long term storage it is better to mount.)

E.  Remove as much of the 100% ethanol as possible and add clearing solution.  Incubate for at least 20 min. until tissue is transparent.

F.  Remove the pistils from the clearing solution and place into a drop of immersion oil.  On the larger pistils (flower stage 12b or greater) that had been dissected in step A, cut off the stigma/style and the pedicel (see diagram above).  Now remove the carpel walls from the placenta. (The placenta has already been separated due to the slices made in step A, note #1)  Grab the placenta with attached ovules and move around for a few seconds to rinse off the clearing solution.  

G.  Transfer the placentas or small pistils to a fresh drop of immersion oil on a microscope slide.  Cover with a coverslip and seal with finger nail polish.  Note:  mounting the placenta on its side so that two valves are stacked one atop another rather than side-by-side works best.  This orientation will result in a number of the ovules being oriented such that longitudinal sections are taken through the female gametophyte.

	Notes:
	1.
	Sally Hansen's Hard As Nails clear finger nail polish works well.

	
	2.
	Finger nail polish often wicks under the cover slip and will de-clear the tissue, so place the tissue in the center of the cover slip surrounded by sufficient immersion oil to completely fill the coverslip.

	
	3.
	Use high viscosity immersion oil.  Many types work well.

	
	4.
	Tissue can also be mounted in clearing solution.  This improves image quality slightly (increases contrast).  However, material (like detached ovules) move around more because of the solutions's lower viscosity.  Also, mounting in clearing solution can dissolve the finger nail polish;  so, occasionally the coverglass detaches while confocalling.


H.  Image the tissue using the rhodamine channel on a confocal microscope.


(YHS filter block, 568nm excitation)

