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Fixation, embedding in wax and sectioning protocol 

Fixation in FAA (formaldehyde – acetic acid – ethan ol) 

FAA (200 ml) 
- 100 ml 95% ethanol 
- 70 ml dH2O 
- 20 ml 37% formaldehyde solution (e.g. Sigma-Aldrich: #533998-500ML Formaldehyde 

histological grade, 37 wt. % in H2O, or Fluka: #47629 Formaldehyde solution) 
- 10 ml glacial acetic acid (glacial = concentrated; Scharlau: #AC0352) 
- store at 4 °C 
 

Aliquot FAA fixative in glass vials (~20 ml vials, 10 ml fixative). Keep vials on ice, fixative should 
be cold when you put tissue in. Cut tissue with a scalpel or razor blade into pieces, that have at least 
one dimension smaller than 2 or 3 millimeters, and immediately immerse in cold fixative. 
Important!: when cutting the tissue take into consideration the type of sections you wish to obtain. 

Expose vials with fixed material to moderate vacuum for 15 minutes to pull the air out of the tissue. 
If the tissue doesn’t sink when you release vacuum, apply and release the vacuum one more time. If 
it still doesn’t want to go down, add 0.03% Tween-20 into the fixative (30 µl of Tween-20 in 100 ml 
of fixative). After vacuuming, replace fixative in vials with fresh fixative. 

Fix overnight at 4 °C (refrigerator). 

Dehydration in a series of tert-butanol (TBA) 

Keep pure tert-butanol (TBA, e.g. Sigma-Aldrich: B85927 tert.-Butanol 1L) in a warm place before 
use, it freezes below 25 °C (e.g. on the top of an incubation oven). Prepare solutions and store 
solutions 1 – 5 on room temperature and 6 – 8 on the incubating oven.  

Dehydrating solutions (for 100 ml each): 

1. 10 ml TBA, 40 ml 95% ethanol, 50 ml dH2O 

2. 20 ml TBA, 50 ml 95% ethanol, 30 ml dH2O 

3. 35 ml TBA, 50 ml 95% ethanol, 15 ml dH2O 

4. 55 ml TBA, 45 ml 95% ethanol 

5. 75 ml TBA, 25 ml 95% ethanol 

6. 100 ml TBA  

7. 100 ml TBA (optionally add a drop of safranine or eosin, to make sectioning easier) 

8. 100 ml TBA 
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Dehydrate tissue in each step for an hour to one day, depending on tissue size (root tips for 1 hour, 
anthers or leaves for 2 hours, 6 DAP maize kernels for half a day, 12 DAP maize kernels for one day 
each step). Steps 1–5 should be on room temperature, steps 6–8 in the incubation oven at 56-60 °C. 

Use a plastic transfer pipette to pull the old solution from the vial, then replace with equal amount of 
next solution (you need a relatively much larger volume of dehydrating solution compared to your 
sample). Mark dehydration progress on the label on vial. Alternatively, you can pour the old solution 
in a jar and replace with a new one (you don’t need to completely drain the vial). Work in a hood. 

Alternative: Fixation in buffered formaldehyde 

Fixative is 4% paraformaldehyde in 1x PBS, pH 7,4. This type of fixation is supposedly better for 
TUNEL assay, because it doesn’t use acetic acid, which supposedly hydrolyses DNA. However, we 
got very sensible results using FAA for TUNEL. 

Embedding in wax (Paraplast Plus) 

Keep molten Paraplast Plus (Pelco #18393, Sherwood Medical #8889-502005, or McCormick 
Scientific #502004) and plastic pippetes in incubation oven. You need a large stock of molten wax, 
because it takes a long time to melt (e.g. two rectangular histology staining jars holding ~300 ml). 

Add pellets of Paraplast Plus wax in vials half filled with TBA. Alternatively, you can add equal 
volume of molten wax to the TBA in the vials. Paraplast Plus has a fine structure and additives 
(DMSO) which help in better penetration into the tissue, which is very important for trouble-free 
sectioning. Keep in 56-60 °C oven, with the vial cap attached and mix a few times, when the wax is 
completely melted. Leave in oven overnight. The next day pour or pipette away the TBA/wax 
mixture in a waste container in a hood (we make a small container out of aluminum foil). Add fresh 
molten wax, and leave in oven overnight, so that all the TBA evaporates. The next day change the 
wax with fresh one several times (use a warm transfer pipette or pour away), for example twice a 
day for two days. 

Casting wax blocks 

Set air condition in the lab on warmer (if it is too cold, the wax will solidify too quickly) 

Equipment: 

- hot plate (set on low – around 68 °C), with aluminum foil tent to keep the heat inside 
- forceps (use dedicated forceps for wax work, they are difficult to clean) 
- alcohol burner 
- plastic or metal moulds (Pelco: #27147 Disposable Base Molds) 
- embedding rings (Pelco: #27168-1 Embedding Cassettes, Embedding Rings #27169-1) 
- a small beaker with molten Paraplast Plus (also has to be dedicated for wax work) 
- a tray with a thin layer of cold water (cool it by adding ice) 
- an ice buckets filled with ice 
- flat ice packet (frozen cooling pack) or brass plate (optional) 
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Keep a small amount of molten wax in a beaker in the alu-foil tent in the hot plate. We also protect 
the hot plate with a layer of alu-foil to keep it clean from wax. If the plate is not precisely thermo-
regulated check the plate temperature all the time – if it gets too hot to touch, you have to turn it off 
and then turn it on when the wax starts to solidify. Prolonged temperatures over 62 °C will damage 
Paraplast Plus. Also, if using metal moulds, keep them on a hot plate before using them. 

Take one vial with samples out of the oven at a time, and place it on the hot plate. Label the same 
number of embedding rings as the number of samples with a pencil or waterproof marker. Pour some 
wax in the mould, take one sample out of the vial with forceps warmed in a flame of alcohol burner 
(careful! just pass forceps through the flame for a short time; if smoke is coming off the forceps, 
they are too hot!). Orient the sample in the mould on the hotplate considering the type of sections 
you wish to obtain later. Carefully transfer the mould on the brass-plate / ice-packet or just on the 
table, so that the bottom layer of wax solidifies and fixes the sample in place. If the sample is 
difficult to position on the hot plate, you can position it now, when the bottom layer of wax is solid. 
Fill the mould with molten wax to the edge, and cover with the labeled embedding ring. Then 
transfer the mould into the tray with cold water and ice and leave it there for about 10 minutes so 
that wax solidifies completely. Then put the mold on the ice, wait for a few minutes and then remove 
the wax block from the mould (the cooling with ice helps the block getting loose from the mould). 
Put the mould back on a hotplate to re-use it. We usually process 5 to 10 blocks at a time. Store the 
blocks on room temperature or in the refrigerator at 4 °C.  

 

 

 

 

 

Sectioning 

Equipment: 

- rotary microtome (we are using AutoCut 2040, Leica, with a holder for disposable blades 
- disposable microtome blades 
- a small brush 
- a forceps with sharp ends 
- a single-edged razorblade 
- dark cardboard plate (for putting the sections on and observing them) 
- a stereomicroscope (optional but recommended) 
- hot plate set on 40 °C 
- a small jar with distilled water 
- a plastic pipette 
- cleaned objective microscope slides, frosted on one edge 
- a pencil 
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Trim the wax block around the sample with a single-edged razor blade so that the upper and lower 
edges are parallel, and the left and right edges are at an angle, so that the lower edge of the block is 
longer than the upper. Also the sides of the block should not be vertical but inclined – always cut the 
block with the razor blade away from the sample in clean cuts from the top to the bottom of the 
block. 

Fix the embedding ring with the sample in the sample holder on the microtome.. Set the thickness of 
sections (usually 10 to 16 micrometers) and the cutting angle (around 7 degrees). Start sectioning; 
the first few sections won’t be good, so remove them with a small brush, always away from the 
blade, not towards it! When the surface of the sample evens, the ribbon will start forming. Cut 
enough sections to fit them on a dark cardboard, and cut the ribbon with a razor blade. Cut several 
ribbons, until you are sure that you have cut the region of interest, and then look at the sections with 
a stereomicroscope, to locate the interesting sections. 

Label the objective slides with a 
pencil, put them on a hot plate and 
apply some water on them (to 
almost cover them). Cut the ribbon 
in smaller regions with two or 
three sections, and apply two sets 
of sections on each slide (one will 
be used for the experiment and the 
other will serve as a control). 
Optionally you can drain excess 
water from the slides using filter 
paper. Leave the sections on the 
hot plate overnight to dry and 
attach to the slides. Store them in 
slide boxes on room temperature or 
in the refrigerator at 4 °C. 
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