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  Indirect Immunofluorescence staining of suspension cells, embryonic cells and whole-mount embryos
Indirect immunofluorescence staining is used to localize specific gene products or marker proteins in embryos and cells. It is possible to use other fluorescence markers with known intracellular distribution in double labelling experiments. Combinations of one antibody with a chemical fluorescence dye (e.g. DAPI or YO-PRO1 for nuclei) and combinations of different antibodies coming from different species (e. g. rabbit and mouse) are possible. In the latter case, different secondary antibodies coupled with different fluorochromes like FITC (green) and TRITC (red; or Cy3, orange), are used. "Modern" fluorochromes like Cy2, 3, or 5 or BODIPY( are much more photostable as TRITC or FITCand produce brighter signals.

READ THIS PROTOCOL CAREFULLY AND COMPLETELY BEFORE YOU START THE EXPERIMENT !!!!!

Buffers, solutions and preparation of slides

- MTSB (microtubule-stabilising buffer): 50 mM Pipes, 5 mM EGTA, 5 mM MgSO4; pH auf 6.9 - 7.0 mit KOH einstellen

- Fixative: 4% or 8% Paraformaldehyd (PFA) in MTSB

* adjust pH of MTSB to pH 11with KOH and heat solution to 60°C

* add PFA powder and stir under fume hood until it is dissolved completely

* cool solution to RT, adjust pH to 6,9-7,0 with H2SO4 

* aliquots of 5 ml can be stored at -2o°C up to 3 months

- Gelatin solution: 

* dissolve 2% gelatin (Serva G-2500) in 50 ml of warm water

* dissolve 0.2% Chrom(III)Kaliumsulfat in  50 ml of water.

* after cooling to RT, both solutions are mixed and filtered to remove particles.

- Gelatin coating of slides:

* wash slides with detergent, then rinse with tap water and desalted water. 

* let dry

* dip slides into gelatin solution, blot edges on paper and dry oN

* store slides at –20°C

- Driselase solution (for concentration see table 1):

* resuspend driselase (SIGMA) in MTSB and centrifuge (10,000xg,  1-2 min).

* use supernatant immediately

- permeabilisation solution (for concentration see Table 1)


* pipet DMSO into tube, add NP-40 , mix and add water to final volume

- Citifluor solution: buy at PLANO

- RNase A solution (only if YO-PRO1 staining is used, avoid if possible)

* add RNase A (Sigma R-5503,  final concentration : 10 mg/ml) to 10 mM Tris-HCl pH 7.5 + 15 mM NaCl, heat at 100 °C for 15 min. and let cool slowly to RT. * aliquots can be stored at -20°C.
	Treatment
	Suspension cells
	embryonic cells 
	whole-mount embryos
	seedlings (roots)

	fixation

you can add up to 0,01% Triton X-100
	500µl cells+500 µl 8% PFA in MTSB

1h RT, v.i. *
	ovules in 1 ml 4% PFA in MTSB

1h RT v.i.
	ovules in 1 ml 4% PFA in MTSB

1h RT, v.i.
	 seedlings in 1 ml 4%PFA in    MTSB.

1h min. RT, v.i.

	driselase digest
	1% driselase,

30 min. RT

in h.c**
	2% driselase

30 min RT

in h.c**
	2% driselase

40 min 37°C

in h.c**
	2% driselase

40 min 37°C

in h.c**

	permeabilization
	1% NP40 in PBS

15 min., RT

in h.c**
	1% NP-40 in MTSB

1 h, RT

in h.c**
	10 % DMSO and 3% NP-40 in PBS

1h, RT

in h.c**
	20 % DMSO

and 3 % NP-40 in PBS 

1h, RT 

in h.c**

	antibody incubation:
	in 5% BSA/PBS

in h.c. **

for 2-3 h at 37 °C
	in 5% BSA/PBS

in h.c. **

for 2-3 h at 37 °C
	in 5% BSA/PBS

in h.c. **

for 3.0 h at 37 °C and  at 4°C overnight
	in 5% BSA/PBS

in h.c. ** for 4.5 h at 37 °C

and/or at 4°C overnight

	remarks
	Don`t squash them too brutal
	
	
	whole procedure may be done in 24-well microtiter plates,

antibody incubations may be done on slides (SuperFrost plus Menzel) covered with Parafilm


* v.i. = vacuum infiltration

**h.c. = humid chamber
TABLE 1: Conditions

	ANTIBODY
	from
	DILUTION

	primary antibodies
	
	

	anti-KNOLLE
	rabbit
	1:4000

	Anti-Tubulin Sigma
	mouse
	1:2000

	secondary antibodies
	
	

	anti-rabbit Cy3 (dianova)
	goat
	1:600

	anti-mouse Cy3 (dianova)
	goat
	1:600

	dianova is a good source for secondary antibodies !
	
	


TABLE 2: Antibody dilutions

Fixation of material

A. Preparation and fixation of embryos and embryonic cells

- remove siliques with forceps from flowering plants 

- mount siliques onto double-sided Scotch tape on slides

- open silique with forceps or injection needle and remove ovules

- transfer ovules to fixative

B. Suspension cells

- add 500 µl of cell suspension to 500 µl of 8% PFA in MTSB

C. Seedlings

- transfer 10 seedlings in 1 ml 4% PFA/well in MTSB in MT-plate

A, B and C

- fix as stated in Table 1

- wash 2 x 10 min with MTSB

- wash 2 x 10 min with H2O bidest.

Preparation of material (only embryos and embryonic cells)

(1) Single embryo cells
- use forceps (Dumont #5) to remove embryos from ovules under binocular microscope, transmission light

- transfer of embryos to gelatin-coated slides: cut Eppendorf microloader tips (Order# 5242956.003), connect to plastic tube. Suck embryos gently into tip and transfer to gelatin-coated slide

- cover embryos with coverslip (18 x 18 mm)

- squash under microscope control

- freeze slide in liquid nitrogen (avoid touching vessel walls)

- breath on coverslip remove it with razor blade

(2) Whole embryos
- transfer ovules to gelatin-coated slide

- cover with coverslip (22 x 22 mm)

 - squash very gently, until embryos pop out of ovules

- freeze slide in liquid nitrogen (avoid touching vessel walls)

- breath on coverslip remove it with razor blade

Staining procedure (suspension cells, embryos and embryonic cells)

Dry and rehydrate

- Dry slides carefully (30 min.  at RT or 10 min at 37°C and 10 min. in vacuum) 

-
At this step, slides can ve stored at –20°C for up to 2 weeks. After thawing, slides     should be completely dry before next step. 

· CAUTION: if you use new antibodies you don`t know, avoid –20°C storage, because this procedure harms some epitopes.

- Mark region with embryos with pap pen. Let dry completely (you will have a hard time if you don`t do this).

- Rehydrate material with  1 ml MTSB for 15 min

Permeabilisation

- incubate material with Driselase (Sigma) in humid chamber (see Tab. 1)
- wash 3 x 10 min in MTSB or PBS

- incubate with detergent solution (see Tab. 1)

- wash THOROUGHLY with MTSB or PBS, until droplet is round

antibody incubation
- block 1-3h with 3% BSA/PBS or MTSB at 4°C (optional)

- incubate primary antibody in 3% BSA/PBS or MTSB (see Tab. 1 and 2) (200-250 l / slide)

- wash 6 x 10 min in PBSor MTSB

- incubate secondary antibody in 3%BSA/PBS or MTSB (see Tab.1 and 2) (200-250 l / slide)

- wash 6 x 10 min in PBSor MTSB

Staining procedure (seedlings)

1)- all steps except antibody incubations are proceeded in microtiter plates (24-well, Greiner)

- for antibody incubations, mark empty slides with Pap Pen

- transfer seedlings to slides with 50 - 200 µl of antibody dilutions (see Tab. 2)

- cover with parafilm

· for incubation see Tab. 1

2) transfer  fixed and washed seelings on SuperFrost Plus slides and let them dry for several hours. Mark region with seedling with pap pen.

Continue as decribed in Table 1

Nuclear staining

depends on microscope

(1) DAPI staining for UV-Fluorescence-Microscopy

- add DAPI (1 g/ml) to third washing step after secondary antibody incubation

- continue washes

(2) YO-PRO-1 for Confocal-Laser-Scanning-Microscopy (CLSM), if UV-excitation not available

- incubate 15 min. in YO-PRO-1 (Molecular Probes; dilution 1:2.000 aqua bidest.) 

- wash 2 x 5 min in Aqua bidest

- wash 2 x 5 min. in PBS/MTSB

CAUTION: If you use YO-PRO-1 (stains also cytoplasm) add RNaseA (final conc.: 2mg/ml) to primary antibody

Mounting

- add 1 drop of Citifluor (Plano)

- for seedling protocol: add seedlings to citifluor

- cover with coverslip 

Fluorescence microscopy

(1) Zeiss Axiophot with Epifluorescence lamp (100 W  lamp)

- 63x or 100x objective

- detection of fluorochrome:

DAPI



UV filter 02 (excitation: G365; emission: LP420)

FITC, YO-PRO-1

Blue filter 09 (excitation: BP450-490; emission: LP520)

TRITC, PI


Green filter 15 (excitation: BP546(12); emission: LP590)

Cy3



Green filter 20 (excitation: BP546; emission LP560) (or TRITC filter)

If you use double staining with DAPI and Cy3-conjugated antibodies: first look for good-loocking embryos or cells with low magnification (200 x) or using phase contrast, then detect DAPI signal and analyse Cy3-signal in the end.

CAUTION: AVOID TO EXPOSE SEPCIMENS TO UV LIGHT TOO LONG to avoid bleaching.

(2) Confocal-Laser-Scanning-Mikroskop (CLSM) may be used for 3-dimensional analysis of specimens. If no UV-Laser available, nuclear staining should be done with YO-PRO-1. CLSM analysis is very time-consuming, so think about it very well before you intend to start it.

Documentation

Fuji Provia 400 Film

CAUTION: most, but not all specimens can be stored at 4°C up to 4 weeks.

Trouble shooting
- use only healthy plants (preferrably grown at 18°C)

- older embryos (early torpedo stage) are much easier to isolate then younger ones

· old embryos (form „bent cotyledon“ stage) show RED autofluorescence of Chlorophyll. 

· roots should have a reasonable lenght short roots loose their root tips during the procedure. (grow them 5 days on 23°C-25°C)

Choose right fluorochrome !

- FITC and TRITC are photolabile fluorochromes – CY3/CY2 are much more stable.

- NEVER let specimens dry out after rehydration. 

- If you cut the Eppendorf Microloader tip for transfer of embryos, check out the opening size you created. If it is too big, you suck the embryos too fast, if too small, the embryos won`t enter the tip.

- This protocol is optimized for IgG, bigger antibodies like IgM enter cells much worse, so incubate antibodies longer or use cryosections.
- AVOID BLEACHING !!!!

- If a staining that worked does not work anymore:

· use new fixative, if it is older than 3 months, it does not work anymore

· in fixation step, don`t use more than 0,01%  Triton X-100

· check out your antibodies. Some of them may not survive several (or even one) freeze-thaw cycles.

- These are the problems we found in our lab and several lab courses. As nearly everyone who does an experiment ”invents” new problems or maistakes, we would like to collect them and integrate them into this protocol. If you find any new mistake please send a short description to ulrike.mayer@uni-tuebingen.de
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