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Protocol for Immunohistochemical detection of antigens in Paraformaldehyde fixed and sectioned Arabidopsis inflorescence tissue.

Franks Lab

14 March 2007

edited again - 7 August 2007
Section I - fixation

Fix tissue in 2.5% Paraformaldehyde plus 0.25% glutaraldehyde in 0.1M Phosphate buffer pH 7.2

I.  make 100 ml 2.5% Paraformaldehyde plus 0.25% glutaraldehyde in 10 mM Phosphate buffer pH 7.2fix

1) preheat 80 ml of 0.1M Phosphate Buffer (or 1X PBS, we haven’t tried with PBS) to 60 deg C in microwave.

2) weigh out 2.5 grams of the solid Paraformaldehyde prill (use a mask when weighing out and clean up spills completely)

3) Add 0.11 mls of 5M NaOH (i.e. 110 microliters) to the warm water and place in the hood on a stir plate.

4) add paraformaldehyde to the stirring solution in a fume hood. Add it slowly with stirring. 

5) in a few minutes the paraformaldehyde should go into solution. 

6) once in solution, cool the solution on ice still in the hood. 

7) once cooled add 10 microliters of conc. h2SO4.  

8) check ph by pH paper.  should be close to pH 7.2

9) bring final volume up to 100 mls by adding ddH2O. 

10) place the fixative on ice so as to get to 4 degrees C. 

 II . Fixing the tissue

Still working in the fume hood - proceed to place the fixative into the scintillation vials about 15 mls per vial. 

place the vials on ice.

clip the infloresence tissue into the fixative. 

when all tissues have been collected. Place the tubes on ice in the vacuum chamber and pull a vacuum for 10-15 minutes. 

slowly release the vacuum. If most of the tissues does not sink then repeat the vacuum pull and release cycle a second time.  If most do sink just allow the tissue to fix for about a total of 90 minutes. 

Rinse tissue three times in 10 mM Phosphate buffer pH 7.2

Dehydrate the tissue through a grades ETOH series.  30 minutes at each step. 

(i.e.) 

35% ETOH - 30 min. 

50% ETOH - 30 min. 

70% ETOH - 30 min

85% ETOH - 30 min

95% ETOH - 30 min. 

95% +0.1% EosinY for OverNight

Next day

100% - 30 min in Nutator

100% - 30 min in nutator

25% xylene plus 75% ETOH - 30 min.

50% xylene and 50% ETOH - 30 min.

75% xylene plus 25%ETOH- 30 min.

Xylene 100% - 30 min

Xylene plus wax chips or xylene plus 25%v/v wax

place at 45 deg C. 

allow the wax to melt and then keep increasing the amount of wax until several changes of 100% wax with 6 hours between changes of wax.  this takes several days. 

Dehydrate through ETOH series to xylenes and then embed in parafin wax. 

 Section II - Antibody incubation and detection

Based on Jenik and Irish

Development 127, 1267-1276 (2000)

Jenik Fixs tissue in 4 % paraformaldehyde in phosphate buffered  saline (PBS) overnight at 4 deg C. 

We made a mistake the first time and fixed without proper buffering and without saline but quickly realized our mistake and then added buffering agent.  the solution should have been close to ph7.0 and so we will continue with the attempt. 

note we used 2.5% paraformaldehyde + 0.25% Glutaraldehyde on our first attempt. 

section material. 

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

 IMMUNOHISTOCHEMISTRY PROCEDURES

DAY 1

1. Rehydrate sections


2 x 10 minutes in Xylenes


2 x 3 minutes in 100% ETOH


2 minutes  in 95% ETOH


2 minutes in 85% ETOH


2 minutes in 70% ETOH


2 minutes in 50% ETOH


2 minutes in 35% ETOH


2 x 5 minutes in PBS

2. Proteinase treatment

Updated procedure

Similar to Insitu Hybridization

Dissolve 0.003g/ml ( i.e. 3mg/ mL)proteinaseK in PBS. Add 45ul from that to 450ml of PBS before keeping slides. Incubate at 37 degree for 25 minutes in hot water bath.

Old procedure

Prepare 10 micrograms/ml proteinase K in PBS
(i.e. add 4 miligrams proteinase K to 400 ml of PBS and mix well before adding slides).

incubate slides in 10 micrograms/ml proteinase K in PBS for 10 minutes at room temperature.

3. Stop Proteinase K Reaction

Stop proteinase k reaction at 0.2% glycine in PBS for 2 minutes.

10X PBS –  45 ml

ddwater-    405 ml

glycine-         1 gm

4. Washing

   then wash 3 x 10 min in PBT

	PBT – 5L
	components
	Quantity/5L

	
	10X PBS
	500 ml

	
	10% Tween- 20
	  50 ml

	
	DI Water
	4450 ml


5. Blocking

1. with Boeringer Block

 45 ml of 10x stock( grab from –80 and thaw)

400 ml of DEPC water

 45 min at RT

2. Block for 45 minutes at room temp in 0.5% BSA and 1% normal goat serum (if using goat secondary antibody) in PBT.

For 500ml                         

	components
	Quantity/500mL
	working Conc



	PBT –
	495 ml
	1X

	BSA-
	2.5 gram
	0.5%

	Goat serum-
	5mL
	1%


Goat Serum 100ml, cat# ICN19135680 from Fisher

6. Incubation with primary antibody

Make PBT-BG Solution without Antibody
PBT +0.5% BSA+ 1% Goat serum –Make it for 80 mL  (PBT-BG) with out antibody

	Component
	Quantity
	concentration
	Make ab solution

	PBT
	80   mL
	1X
	Add antibody separately lateron

	BSA
	0.4  gms
	0.5%
	

	Goat serum
	0.8   mL
	1%
	

	PBT-BG  - Total
	    80.00mL
	
	


Optional step before the real experiment (do it on previous day)

Pre cleaning of  GFP Antiserum with fixed tissue

Since we got very high background in our first experiment. Because the Primary antibody (ab290) is polyclonal (which bind to non specific antigens) . So, We decided to remove non specific antigen-antibody reactions and make primary antibody more clean.

Process: 

make 15 mls of pri. Ab + PBT-BG ( pri. Ab. Concentration  is 1/2500 ul)

PBT-GB – 15 mls

Pri. Ab. - 6ul

Incubate 5 slides of col-o (control for GFP) at 37 deg C for 4 hrs. At the end, remove slides and store the solution at 4 deg C for next day experiment.

Make 12 mls of pri.ab. concentration 1/10,000 ul from pre-cleaned ab solution

PBT-GB                      - 9 ml

Pre-cleaned pri.ab. solution- 3 ml

Add primary antibody to PBT-BG

( for 10 slides)

	Primary Antibody Incubation – make it for 250ul/slide pair

	Component
	Quantity
	concentration
	Make ab solution

	PBT-BG
	
	
	1000 ul

	Pri. Ab (abcam290)
	
	1/500
	2 ul


Primary antibody ordering details:  Ab290 ( from ab cam)  50ul =  $330.00      

In this case AbCam ab290 rabbit polyclonal to GFP - note that there is a purified version of this antibody aviable from AbCam (ab6556) but we havent tried it yet.

Apply 125 ul per slide and cover with coverslip. Keep slides in a plastic tubware. Put some papertowels and wet with PBT to maintain moisture. Check after 2 hrs. If slides seem to be dried,  apply Pri. Ab+ PBT-BG solution at the edge of coverslip .

incubate primary for 5 hrs at 37 degrees longer is likely OK.

Washing

wash slides 3 x  15 minutes in PBT
7. Incubation with Secondary antibody.
	Seconday antibody Incubation –make it for 75 ml

	Component
	Quantity
	concentration
	Make ab solution

	PBT-BG
	
	
	75 mL

	Sec .Ab (anti- Rabbit)
	
	1/2000
	37.5 ul


Ordering inf. Secondary antibody:

Anti-Rabbit IgG (Fc), AP Conjugate, 100 ul. Cat# PR-S3731 from Fisher

mix up secondary antibody in PBT, plus 0.5% BSA, plus 1% normal goat serum.

Keep them overnight at 4 deg C. 

Second day

wash three times 15 minutes in PBT
then 2 x 10 minutes in TNM ( 100 mM tris Hcl, ph 9.5, 150 mM NaCl, 50 mM MgCl2.  this is the same solution that we use for insitu and western blue detection. 

TNM

Prepare for 1000 ml

100 ml of 1M Tris/1.5 Nacl,

100 ml of 0.5M of Mgcl2(open in hood)

800 ml of dd water

Western blue reaction

Then incubate in the western Blue reagent from Promega (order through Fisher)

If we are lucky we may need to monitor the development of the slides every hour or so to see if they are giving a strong signal. They may develop faster than the in siut slides do. 

we should try some controls - i.e. secondary antibody only and 

coverslipping

Stoping western blue reaction with TE (10mM Tris pH 7.5 &1mM EDTA pH8.0)

Make 500ml of TE  for first wash.

1M Tris pH7.5 ----------             5 ml

0.5M EDTA pH8.0 -----------       1 ml

deionised water ----------          494 ml

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

Total                                        500 ml

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

Washing 1. wash with TE for 10 minutes

Washing 2. wash with deionised water for 2X 5 minutes without agitation.

Mounting.  Drain the excesss water on the paper towel. Then ,add 4 drops of Aqua poly mount on the slides and cover with coverslip,--------------------

Recipes

	STOCK NAME
	 COMPONENT
	M.W.
	GRAMS/L
	Preparation and sterilization

	10X PBS -  1L
	1.3 M Nacl
	58.44
	75.97 gms
	0.8ml of DEPC TO 1L

	pH 7.0
	70 mM Na2HPo4
	141.96
	9.93 gms
	 AUTOCLAVE ON NEXT DAY

	 
	30 mM NaH2Po4
	137.99
	4.13 gms
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	1M Tris/1.5M Nacl
	 
	 
	 
	 NO DECP TREATMENT

	pH9.5 for 1L
	1M Tris free base
	121.14
	121.44 gms
	Initial pH readings was 10.34 

	 
	1.5M Nacl
	58.44
	87.66 gms
	Use HCL to bring down pH 9.5

	 
	 
	 
	 
	autoclave. 

	
	
	
	
	

	10% tween –500mL
	Dissolve 50 ml of tween to 450 ml of dd water
	
	
	

	
	
	
	
	

	
	
	
	
	

	PBT – 5L
	10X PBS
	
	500 ml
	

	
	10% Tween
	
	  50 ml
	

	
	DI Water
	
	4450 ml
	

	
	
	
	
	

	0.1M Phosphate Buffer at PH 7.2
	0.2 M NaH2p04
	
	28 mL
	

	Make for 200 mL
	0.2 M Na2Hpo4
	
	72mL
	Autoclave for longtime storage

	
	dd water
	
	100mL
	


Old protocol receipes

PBS - phosphate-buffered saline buffer 

(137 mM NaCl, 2.7 mM KCl, 10 mM Na2HPO4, 2 mM KH2PO4, pH 7.4)
PBT = PBS plus 0.1% tween-20 detergent

TNM = 100 mM Tris Hcl, ph 9.5, 100 mM NaCl, 50 mM MgCl2
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