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B. Confocal imaging.

GFP-expressing Arabidopsis seedlings were removed from agar media, and simply

mounted in water under glass coverslips for microscopy. Growing roots could also

be directly viewed through coverslip based vessels. Specimens were examined using

a Biorad MRC-600 laser-scanning confocal microscope equipped with a 25mW kryptonargon

or argon ion laser and filter sets suitable for the detection of fluorescein and texas red dyes (BioRad filter blocks K1/K2 with krypton-argon ion laser, and

A1/A2 with argon ion laser). We routinely use a Nikon 60x PlanApo N.A. 1.2 water

immersion objective to minimise loss of signal through spherical aberration at

long working distances.

found that autofluorescent chloroplasts, normally present in the upper parts

of the plant, and certain red fluorescent dyes can provide useful counter fluors for GFP. For example,

propidium iodide can be applied to live seedlings in water, to specifically label root cell walls and

allow accurate identification of GFP expressing cells.

Protocol: Fluorescent counter staining

A. Labelling root meristem cell walls with propidium iodide.

Arabidopsis seedlings were grown in sterile culture, removed from agar

media, and placed in a well of a microtitre dish with 1 ml of staining solution

for 10-20 min at room temperature. An aqueous 10 µg/ml solution of propidium

iodide (Sigma) was used to stain the cell walls of the Arabidopsis root meristem.

Seedlings were then mounted in water under a coverslip for direct microscopic

observation. Propidium iodide is red fluorescent and can be detected using a

filter set suitable for Texas Red fluorescence, with little spillover between GFP

(fluorescein) and propidium iodide channels. The cationic dye does not readily

cross intact membranes, and yet it penetrates throughout the meristem and binds to

cell walls, forming an outline of the living cells. The dye is excluded by the

Casparian strip present in older parts of the root and does not penetrate shoot

tissue well, and thus is best suited for use in the root meristem. An example is

shown in figure 2A.

Koshland Web Site/Methods

GFP FIXATION in Yeast

Fixation Technique

1. Spin cells in eppendorf and remove supe

2. Add 100 microliters of paraformaldehyde and vortex

3. incubate at RT for 15’

4. Spin cells and remove supe

5. Wash once in KPO4/sorbitol (0.5-1 mls).

6. resuspend in small volume of KPO4/sorbitol

7. Store cells in refrigerator for up to one month.

8. Sonicate cells for 3 seconds on setting 3 before doing microscopy.

9. Pipette one to three microliters of cells onto coverslip (if you put more on, the cells will swim around).

Paraformaldehyde

1. Dissolve 4 g of paraformaldehyde in less than 100 mls warm water (you will need to add a drop or two of NaOH to get it to go into solution). NOTE: paraformaldehyde is bad for you, so cover the top of the beaker while you mix this up.

2. Bring the volume to 100 mls with water

3. Add 3.4 g sucrose and dissolve

4. filter sterilize and store at 4 degrees

1M KH2PO4

68 g per 500 ml water (warm the water first)

filter sterilize

1M K2HPO4

87 g per 500 ml water

filter sterilize

2M sorbitol

182 g per 500 ml water (heat water)

filter sterilize

1M Potassium phosphate, pH 7.5

83.4 ml K2HPO4

16.6 ml KH2PO4

KPO4/sorbitol

60 ml 2M sorbitol

10 ml 1M potassium phosphate

30 ml water

--------------

---------------------

I would like to find a protocol to fix Dicty cells expressing GFP such that GFP fluorescence is maintained and nuclei can be stained with propidium iodide.

-Thomas Winckler, Institut fur Pharmazeutische Biologie, Frankfurt, Germany, 21 Feb 2000

      Dear colleagues, Thanks a lot for your communications concerning the fixation of cells expressing GFP. Many people wanted to get the results of this discussion, so below is a summary of what was suggested by the community:

    * There was the suggestion to use methanol (10 min, -20°C) for fixation and to use Phenylendiamin (0.1%) to stabilize GFP fluorescence.

    * There is a two-step fixation method described by Fukui et al in Meth. Cell Biol. 1987.

    * Susan Lee wrote: Fix cells with 3.7% formaldehyde in 12mM Na/K phosphate buffer for 5-10 min. Remove buffer. Permeablize in 0.2% triton X-100 in PBS for 1 min. Remove solution. Wash twice with PBS, 5 min each. Then you can do the second staining.

      Meanwhile we found that fixation with methanol works fine if you fix for 20 sec to 2 min (try) at -20°C. GFP fluorescence is well conserved and the cells can be stained for nucleic acids with 5 °g/ml propidium iodide.
Fukui, Y., Yumura, S., Yumura, T. K. (1987) 'Agar-overlay immunofluorescence: high-resolution studies of cytoskeletal components and their changes during chemotaxis.' Methods Cell Biol 28:347-56

Pubmed Entry  

Abstract:Cells that are flattened by overlaying with a thin sheet of agarose can be instantaneously fixed with freezing absolute methanol containing 1% formalin. This procedure results in good preservation of the cytoskeleton. Use of this technique ("agar-overlay immunofluorescence") clarified that (1) Dictyostelium myosin exists in situ as thick filaments (Yumura and Fukui, 1985), (2) the thick filaments are arranged in a meshwork at the posterior cortex of a polarized cell performing directed locomotion, at the constricting portion of a dividing cell forming a contractile ring, and at the outermost lateral periphery of a cell engaging in spiral aggregation (Fig. 1f; Yumura et al., 1984; Yumura and Fukui, 1985), and (3) the distribution of thick filaments changes dramatically in response to the chemoattractant cAMP in 1 minute (Fig. 3; Yumura and Fukui, 1985). This technique can provide valuable information on the dynamic features as well as the detailed organization of cytoskeletal elements which, otherwise, cannot be visualized with sufficient resolution.
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hi there,

Does anyone provide good protocol for cell cycle analysis with facs on GFP-expressing cells?

What I am wondering is what is a good fixation method which works nice with both GFP fixation and PI staining. I have learned that ethanol fixation is not good for retaining GFP inside the cells, but good for staining DNA with PI for cell cycle analysis. Our FACS machines (BD FACS Caliber, FACSAria) do not have UV.

I would appreciate if anyone provides us a nice protocol.

Thank you in advance.
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Hi Tomo,

You can fix cells with 4% PFA for 10min at RT. And then permeabilize cells with 0.2% triton X-100 for 20 min at RT to get good nucear staining.

-----------------

I want to visualize green fluorescent protein. The fluorescence is bright in living cells, but once I have fixed the cells the signal is gone. What happened?

GFP-derived proteins are soluble in alcohol. So, if your fixation protocol asks for Ethanol or Methanol you are actually removing the fluorophore instead of fixing it. Also, mounting media that are alcohol-based lead to the same phenomenon.

---------

