 Fixation & Tissue Processing Protocol 
Fixative

* Freshly made RNase-free 4% paraformaldehyde (4% PF) used specifically for In Situ Hybridization

*  4% paraformaldehyde or 10% buffered formalin used for routine histology (i.e., H&E staining)

* 2% paraformaldehyde (gal, GFP), 4% paraformaldehyde or 10% buffered formalin used for Immunocytochemistry. 


Fixation Procedure

The following protocols are for tissue sample processing for subsequent light microscopy with H&E staining, immunocytochemistry or in situ hybridization.  RNase-free PBS and fixative should be used for in situ hybridization with RNA probes.

* Use the 60 ml yellow-capped containers with 30-40 ml solution volumes or 20 ml scintillation vials with 15-20 ml solution volumes to fix, wash and dehydrate the samples.

Well-fixed samples can be stored in the same fixative at 4˚C for several days or even longer for H&E staining. In situ hybridization samples must be dehydrated and stored at -20 oC with 100% ethanol after 24-48 hours fixation.  Immunohistochemistry samples must be dehydrated and stored at  -20 oC with 100% ethanol after overnight fixation.

Tissue Fixation

1. Isolate the tissue into cold PBS as soon as possible.

2.  Wash tissue with PBS to remove all blood.

3.  Place tissue in fixative for 10-15 minutes to one hour. 

4.  Cut tissue to proper size.  The size can be 2X2 mm to 1X2 cm but thickness must be thinner than 3mm for better fixation. The cutting surface of the tissue should be flat and smooth.  

5. Transfer tissue to fixative and swirl the container to ensure all tissues are completely immersed in fixative.  The volume of fixative must be 20-30 times the tissue volume.  

6.  Fix tissue at 4˚C for overnight.

7.  Check sample the next day to ensure proper fixation.  

Embryo fixation

1.   Collect embryos and wash briefly with cold PBS.

2.  Place embryos in fixative. Fix embryos at 4 oC.  Fix <E11 embryos without shaking.  Fix E11 or later embryos with gentle shaking.

3.  The duration of the fixation is different depending on the age of the embryos and method of the staining: 

	
	IHC
	In Situ 
	HE

	E6.5-E8.5 

(in uterus)
	Overnight
	2 days
	Overnight to several days

	E9.5-12.5
	Overnight
	Overnight to 2 days
	Overnight to several days

	E14.5-New born


	Overnight
	2 days
	Overnight to several days

	Adult tissue
	Overnight
	2 days
	Overnight to several days


For embryos E15.5-E16.5 the skin should be removed if the skin is developed. For larger embryos (E17.5 to newborn), the skin must be removed, and head and abdominal parts should be removed, if those parts are not needed for your study. The chest can be opened and ribs can be removed to better examine the heart and lungs. Heart and lungs can be removed for submission.  If you want examine the aortic arch and cardiac outflow tract follow the detailed protocol below.

Sample preparation for reproducible histology of the aortic arch and heart (E17.5-P0):

Dissection:

1.  Cut off upper limbs at the shoulder.

2.  Remove all skin from the thorax and neck.

3.  Using scissors or forceps, cut away the anterior rib cage and clavicles to expose the heart, lungs, and thymus .

Fixation & Dehydration:

1.  Wash sample in PBS to remove excess blood.

2.  Before fixation, ensure the spine of the sample is in a straight line.  Often the back becomes arched during the dissection process and this disrupts the orientation of subsequent sections.) 

3.  Place sample in a glass vial with 10% formalin or 4% paraformaldehyde. Again, ensure the spine remains straight during the fixation process.

4.  Fix at 4 oC for 24-48 hours.

5.  Wash 1 minute with PBS.

6.  Wash 30 minutes x4 with PBS at 4 oC.

7.  Dehydrate: 30% ethanol 2 hours, 50% ethanol 2 hours, 70% ethanol overnight, 95% ethanol 3 hours x2, 100% ethanol 1 hour x2  (all at 4 oC). Store at -20 degrees in 100% ethanol. 

Prepare for submission:

1.  Using a sharp razor blade, cut off the head relatively high in the neck to leave the aortic arch arteries intact. It is important that this cut is perpendicular to the spine.  This makes it easier to embed and section at a reproducible orientation.

2.  Slice through the sample at the level of the diaphragm. Carefully peel away the thymus.  Removing thymus will help subsequent embedding and sectioning.
Tissue Processing

*The following wash and dehydration steps should be carried out at 4 oC on a shaker (No shaking with E8.5-9.5 embryos).

*Use RNase-free solutions for in situ hybridization.

1.  Wash with PBS 1 min. 

2.  Wash with PBS 30 min X4. 

3.  Dehydrate:


30% ethanol in ddH2O for 2 hours.


50% ethanol in ddH2O for 2 hours.


70% ethanol in ddH2O for 4 hours or O/N.


95% ethanol for 3 hour X 2 or O/N.


100% ethanol for 1 hour X2.


Store at -20 oC.


100% ethanol for 1 hour X3 at RT.

4.  Xylene 30-40 min X2, Check embryos.

5.  Paraffin 40 min X3.

6.  Embedding. Store at 4 oC.

For best morphology and staining results take care to:

1.  Use high-quality fixative and sufficient amounts of fixative. 

2. Use sharp razor blade and fine instruments such as scissors and forceps to handle all specimens.  A piece of dental wax can be used as a cutting board. Treat tissues as gently as possible to minimize morphology artifacts.

3. Keep embryos in cold PBS when dissecting the embryos. Put dissected embryos into fixative as soon as possible. The time from removal of tissue from the body to placement in fixative should be no more than one hour.

4. Don’t let samples dry during preparation. Samples should always be covered by solutions. 
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