TRYPAN BLUE/ ANILINE BLUE STAINING

Chia-Lin Chung/ Jun 27, 2006

1. Cut inoculated leaf samples into ~ 1 x 1 cm2 segments (smaller than cover slip). Put leaf samples in 12-well plates.

2. Add 2.5 ml clearing solution A (acetic acid: ethanol = 1: 3, v/v) in each well. Seal the plate, and shake at low speed for overnight. 

3. Remove clearing solution A, and replace it with 2 ml clearing solution B (acetic acid: ethanol: glycerol = 1: 5: 1, v/v/v). Seal the plate, and shake at low speed for at least 3 hrs.

4. Remove clearing solution B. Add 2 ml staining solution (0.01 % trypan blue in lactophenol) in each well, and shake at low speed for overnight.

Staining solution:

0.3 ml  1 % trypan blue stock in dH2O

10 ml   lactic acid

10 ml   phenol

10 ml   dH2O

5. Remove staining solution, rinse the leaves with a little sterilized 60% glycerol, and get rid of the liquid.

6. Add 2 ml sterilized 60 % glycerol in each well, and shake at low speed for at least 2 hrs. The leaves can be stored in 60 % glycerol before examination. (Bubbles may appear inside the leaves, especially when part of the leaf floating on the solution. Shaking for overnight eliminates this problem. Some bubbles will disappear if incubating the samples for longer.)

7. Place the leaf on a clean glass slide with a little more 60 % glycerol (can be from the same well). Cover it with cover slip, and observe under microscope. The slide can be preserved by sealing with nail polish.

Note:

· Different clearing methods were tested:

a. acetic acid: ethanol = 1: 3

b. acetic acid: ethanol: glycerol = 1: 5: 1

c. acetic acid: ethanol: glycerol = 1: 3: 1

· acetic acid: ethanol = 1: 3 worked best for clearing. When soaked the leaves in acetic acid: ethanol: glycerol = 1: 5: 1 for overnight, only young corn leaves were thoroughly cleared. But corn leaves were totally cleared when the same solution (1: 5: 1) was heated up to > 60 oC (not boiled) for 30 mins. The leaves were curled and poorly cleared in acetic acid: ethanol: glycerol = 1: 3: 1.

· 0.05 %, 0.01 %, and 0.005 % of trypan blue and aniline blue in different solution were tested:

a. lactophenol (lactic acid: phenol: dH2O = 1: 1: 1, v/v/v)

b. lactophenol with 20% glycerol (lactic acid: phenol: dH2O: glycerol = 1: 1: 1: 0.75, v/v/v/v)

c. lactoglycerol (lactic acid: glycerol: dH2O = 1: 1: 1, v/v/v)

d. 40 % acetic acid (v/v)

· Both trypan blue and aniline blue worked well following this protocol. But hyphae were stained darker with trypan blue, giving a better contrast between pathogen and plant cells. (Plant cells were a little deformed, but different cell types, such as guard cells, epidermal cells and mesophyll cells, were still differentiable.)

· The whole leaf sample was stained more thoroughly using lactophenol (without glycerol). The permeability of the staining solutions is: 

lactoglycerol > lactophenol with 20 % glycerol > lactoglycerol

(Lactoglycerol is nontoxic, and worked fine for hyphae on the surface. But some small precipitates were found on the samples when using it. 40 % acetic acid solution was the worst. It damaged the leaves.)

· 0.01 % worked best for overnight incubation (hyphae inside the leaves were stained, although they were not as blue as those on leaf surface). If the purpose is to check appressorium formation, then instead of staining for overnight, the leaf samples can be just transferred and stored in 60 % sterilized glycerol after clearing. For observation, simply place the sample on glass slide, add a few drops of 0.05 % staining solution (aniline blue worked better), and cover with cover slip. The appressoria and hyphal tips were highly stained compared with the rest of the mycelium and the spores.

· Double staining (0.01 % trypan blue overnight, then add a few drops of 0.05 % aniline blue before examination) didn’t make a big difference from only staining in 0.01 % trypan blue for overnight.

0.01 % trypan blue in lactophenol, overnight
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0.05 % aniline blue in lactophenol, drop on glass slide
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