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PURPOSE                      

To adequately prepare specimens for testing in the immunohistochemistry lab.
PROCEDURE

Specimen:


Skin Biopsies and Serum for Immunofluorescence
Reagents and Supplies:
1. Isopentane (2-methylbutane) CH3CH3CH(CH3)2
Purpose:  Used for snap-freezing tissues in liquid nitrogen.  Isopentane provides more even cooling, which results in a smoother frozen surface.  This is important when trying to attach a chuck to a block.
CAUTION: Extremely flammable, flash point: 51oC
Fisher Scientific
Catalog # 03551-4
Hazard: 1-4-0

2. Liquid Nitrogen (supplied in Histology Lab, NW-211)
Purpose: Used to snap-freeze tissues.  Freezing in liquid nitrogen results in a very rapid freeze.  There is no time for ice crystals to form that can distort morphology.  Refer to the Liquid Nitrogen Handling procedure, 6000-01-05-25, for handling instructions.
3. Transport Buffer
Purpose:  To wash excess salts out of tissue shipped in transport media.

Hazard: 4-2-0
Stock Solutions:

a. 1.0 M Potassium Citrate K3C6H5O7 (H2O

Storage:  Room temperature

Shelf Life: Indefinite

i. Potassium citrate

162.1 g

JT Baker, Phillipsburg, NJ

Catalog # 3066-1

ii. Distilled Water

QS to 500 ml

Hazard: 1-0-0

b. 0.1 M Magnesium sulfate heptahydrate MgSO4(7H2O

Storage: Refrigerated

Shelf Life: Indefinite

i. Magnesium sulfate
12.32 g

Storage: Room temperature

Analytical reagent (crystals)

Sigma Chemical Company, St. Louis, MO 63178

Catalog # M2773

ii. Distilled water

QS to 500 ml

Hazard: 0-0-0

c. 0.1 M n-Ethylmaleimide
Storage: Make fresh each time

i. N-Ethylmaleimide

2.50g

Storage: Refrigerated

CAUTION: vesicant, toxic. Light-sensitive, refrigerate, combustible liquid

Sigma Chemical Company, St. Louis, MO 63178

Catalog # E3876
ii. Distilled Water

QS to 200 ml

Hazard: 3-0-1
d. 1.0 M Potassium Hydroxide KOH

Storage: Room temperature

Shelf Life: Indefinite

i. Potassium hydroxide
5.6 g

Storage: Room temperature
Mallinckrodt, Paris, KY 40361

Catalog # 6984

ii. Distilled water
Hazard: 3-0-0

Working Solutions:
a. Distilled water


3500 ml

b. 1.0 M Potassium Citrate

100 ml

c. 0.1 M Magnesium Sulfate
200 ml

d. 0.1 M n-Ethylmaleimide
200 ml

Procedure:

Mix.  Adjust pH to 7.0±0.1 with concentrated sulfuric acid (H2SO4) - 2-6 of drops.

Storage: Room temperature

Shelf Life:  6 months
4. Transport Media
Purpose: Holding media for tissue biopsies.  Tissue can be held in transport media up to 2 weeks, without harm to tissue.

Storage: Either refrigerated or at room temperature

a. Ammonium Sulfate (granular) (NH4)2SO4
550.0 g
Storage: Room temperature
Analytical reagent

Fisher Scientific, Fair Lawn, NJ

Catalog # M9794

Hazard: 2-0-0

b. Transport Buffer




1000 ml
Note:  This is 550 g of (NH4)2SO4 and 1000ml dH2O, not QS to 1000ml.

Procedure:

Mix.  Adjust pH to 7.0 -7.2 with 6-12ml 1M KOH.  Transport media with pH below 6.5 or above 7.5 gives unsatisfactory results.  

Storage: Room temperature - tightly sealed

Shelf Life: 6 months

5. Plastic Specimen Cup
Purpose: Inexpensive and disposable item for washing tissues in transport media
6. OCT Compound
Purpose: Embedding medium for frozen tissue specimens

Miles Inc., Elkhard, IN 46515


Catalog # 4583

7. Forceps
8. Cryomold
Tissue-Tek:

Sakura, Torrance, CA 

Catalog # 4566

Purpose: PBS is a general buffer used for washes and dilutions.

Reagents:
a. Sodium chloride, crystals (NaCl)

Analytical reagent

Storage: Room temperature

Mallinckrodt Inc, Paris, KY 40361

Catalog # 7581-05

b. Sodium phosphate, Dibasic, Anhydrous, Granular (Na2HPO4)

Analytical reagent

Storage: Room temperature

Mallinckrodt, Inc, Paris, KY 40361

Catalog # 7917-03

c. Potassium chloride, crystals (KCl)

USP

Storage: Room temperature

Mallinckrodt, Inc., Paris, KY 40361

Catalog # 6845-03

d. Potassium phosphate, monobasic crystals (KH2PO4)
Storage: Room temperature

Sigma Chemical Co, St. Louis, MO 61378

Catalog # P-5379

e. Filtered distilled water

Procedure:
a. Add 32 grams NaCl, 4.6 grams Na2HPO4, 0.8 grams KCl, 0.8 grams KH2PO4to filtered distilled water and QA to 4 liters.

b. The pH should be between 7.28 and 7.40.  If the pH does not fall within this range, remake the PBS solution.

Storage: Refrigerated

Shelf Life: 2 months

9. Proteinase K
Purpose: Proteinase K is a proteolytic enzyme use to unmask nucleotides allowing hybridization to occur.

Reagents:
a. Proteinase K

Storage: -20oC freezer

Boehringer Mannheim, Indianapolis, IN 46250

Catalog # 745-723
b. Sterile distilled water

Storage: Room temperature

Baxter Healthcare Corporation, Deerfield, IL 60015

Catalog # 2F7114

Procedure:
Stock Proteinase K Solution (20 mg/ml)

Add 5 milliliters of sterile distilled water to 100 milligrams of Proteinase K.

Storage: -70oC

Shelf Life: 1 year

Working Proteinase K Solution (0.2 mg/ml)

Make a 1:100 dilution of the Stock Proteinase K solution with 10mM Tris / 5mM EDTA buffer.

10. SSC (Saline Sodium Citrate)
Purpose: Used as a wash buffer to remove unbound probe from the tissue.  It is also a component of the hybridization solution.
Reagents:
a. SSC, 20X (stock solution)

Storage: Room temperature

Shelf Life: 4 months after opening container

Sigma Chemical Co, St. Louis, MO 63178

Catalog # S6639

b. Sterile Distilled Water

Storage: Room temperature

Baxter Healthcare Corporation, Deerfield, IL 60015

Catalog # 2F7114

Procedure:
a. Remove 25 milliliters of sterile distilled water from an unopened 1 liter bottle.

b. Add 25 milliliters of 20X SSC buffer to the container. (1:40)

c. Mix well

Storage:  Room temperature

Shelf Life: 2 months

11. 0.05 M Tris Buffer
Purpose: The 0.05M Tris buffer is used to prepare the DAB solution.

Reagents:
a. Trizma base (Tris {hydroxymethyl}aminomethane)(C4H11NO3)

Reagent grade

Storage: Room temperature

Sigma Chemical Company, St. Louis, MO 63178

Catalog #T-1503

b. Filtered distilled water

c. Hydrochloric acid, concentrated (HCl approximately 37%)

AR select

Storage: Room temperature

Mallinckrodt Inc., Paris, KY 40361

Catalog # 5587-03

Procedure:

a. Add 24.22 grams of Trizma base to 3800 milliliters filtered distilled water.

b. pH with concentrated hydrochloric acid to 7.6-7.7.

c. QS to 4.0 liters with filtered distilled water.

Storage: Refrigerated

Shelf Life: 2 months

12. 10mM Tris / 5mM EDTA buffer
Purpose: Used as a diluent to prepare the working solution of Proteinase K.

Reagents:

1) 0.5M Tris stock solution, pH 10

a. Trizma base (Tris {hydroxymethyl} aminomethane) (C4 H11NO3)

Reagent grade

Storage: Room temperature

Sigma Chemical Company, St. Louis, MO 63178

Catalog # T-1503

b. Sterile Water

Procedure:

a. Add 3.03 grams of Trizma Base to 45mls of sterile water

b. Adjust pH to pH 10.

c. QS to 50 mls

Storage: Refrigerate

Shelf Life: Indefinite

2) 0.5M EDTA stock solution

a. EDTA Disodium Salt:  Dihydrate 99+% (C10H14N2O8Na2(2H2O)
Sigma Chemical Co, St. Louis, MO 63178

Catalog # E-5134

b. Sterile water

Procedure:

Add 9.3 grams EDTA to 50 mls sterile water.

Storage: Refrigerate

Shelf Life: Indefinite

3) Sterile Water
Storage: Room temperature

Baxter Healthcare Corporation, Deerfield, IL 60015

Catalog # 2F7114

Procedure:

Add 800 ul of 0.5M Tris stock solution and 400 ul of 0.5 EDTA stock solution to 40mls sterile water.  Mix well.

Storage: Refrigerate

Shelf Life: Indefinite

13. Xylene
Richard Allan Scientific

4481 Campus Drive, Kalamazoo, MI 49008

Catalog # 6601

Storage: Room temperature in a flammable cabinet

Shelf Life:  Indefinite

A) Collection:
Although the biopsy is taken by the physician, and this laboratory does not assist, it is helpful to understand the collection requirements.  We occasionally receive calls from physicians who need to know the specimen collection requirements.  Choosing a proper site for biopsy is important.  In general, a fully developed lesion will provide more information than an early lesion, or a lesion in regression.  The exceptions to this rule are vesicular, bullous, and pustular lesion.  For these, a very early lesion is necessary; otherwise, secondary changes (such as regeneration, degeneration, or secondary infection) may obscure essential features and make recognition of their mode of formation impossible.  If a decision is made to take a biopsy which includes part lesion and part normal skin, the physician taking the biopsy should also supervise the processing of the specimen.  This is because without sufficient information for embedding, the laboratory may improperly orient the tissue so that only the normal skin is seen in the sections.  An alternate method is to take one punch biopsy, and then bisect it so that both halves contain the lesion as well as normal areas.  For bisected punch biopsies of skin, the orientation is obvious, and the problem will be averted.  The specimen should include subcutaneous fat, because in many dermatoses characteristic histologic features are found in the lower dermis or in the subcutaneous fat.
B) Transport to Pathology
The specimen is to be placed in transport media.  Transport Media (also known as Michel's transport media) is an ammonium sulfate "holding media".  Specimens in Transport Media can be refrigerated, or even held at room temperature, for as long as 2 weeks.  It must be clearly labeled with:

· Patient name

· Hospital number

· Physician

· Physician's department and mail stop

· Date and time specimen taken

· Type and location of specimen

(e.g. skin punch biopsy (4mm) L. Lower Leg)

· Suspected diagnoses and / or test(s) requested

· Institution, mailing address and phone number (if other than UWMC)
· Billing information (if other than UWMC)

On rare occasions, a specimen may be transported within the hospital only.  This should be done preferably within 1 hour and no more than 4 hours after retrieval on a piece of gauze dampened with saline.  This method is not recommended and should be discouraged.

The specimen should not be soaked in large volumes of saline, as this causes the skin to absorb extra fluids, swell and become distorted.

C) Specimen Condition
Optimal: Skin taken from appropriate site, and received completely submersed in transport media.

Less than Optimal: Specimens received on saline dampened gauze after an undetermined amount of time or specimens that have been in transport media for more than 2 weeks, or specimens received floating in large amounts of saline.  A negative or variable antibody reaction pattern with appropriate quality control is considered unacceptable on specimens received under the above named conditions.
Unacceptable:  Specimens have been allowed to dry on gauze or received frozen in Transport Media or saline.  Unacceptable specimens are rejected and no tests are run on them.  The ordering clinician is notified and the specimen is discarded.  A note is entered into the case as to the disposition of the specimen.
D) Preparation for Freezing
If the specimen is received in Transport Media, it must first be washed in buffer as follows:

1. Remove the specimen from the transport media and place in a cup of transport buffer for 10 minutes.  The volume of buffer should be 100x the volume of the tissue.  Swirl the cup to agitate tissue.

2. Wash the specimen for 3 changes, 10 minutes each in the transport buffer.  *On the third change, start setting up the freezing station - see section E on Snap-Freezing Tissue.
3. Remove the tissue from the transport buffer and gently blot excess liquid with a paper towel or kimwipe.  Do not allow tissue to dry completely as it will stick to the paper and may cause distortion of histology when you they are pulled apart.

4. Label a cryomold with the surgical number, and place the specimen into the cryomold.  The tissue must be properly oriented.  For skin and gingiva biopsies, this means a vertical cross section showing the dermal - epidermal junction (DEJ).  Avoid tangential embedding, or embedding epidermis down.  
5. Carefully layer OCT over the specimen taking care not to introduce bubbles.

E) Snap - Freezing Tissue
1. If the thermos is empty, fill to the top with liquid to last throughout the day.  The liquid nitrogen is located in the Histology lab (NW211A).  Wear the blue thermal protective gloves, lab coat, and goggles to protect from splashing while filling.  Transport the thermos with the lid on and latched.

2. Fill the cup suspended from the freezing station 2/3 full with isopentane (2-methylbutane).

3. Carefully lower the cup of isopentane into the liquid nitrogen  Allow 5-10 minutes to cool.  This can be done during the third wash in transport buffer.

4. Using the 12" forceps, gently grasp the edges of the cryomold, taking care to keep it horizontal.

5. Lower the cryomold into the isopentane, and hold it level until it solidifies (1 or 2 seconds, usually).  Remove with the forceps and put the frozen cryomold in the cryostat rack.  Put more OCT and cover the specimen with the chuck.

6. Pour the isopentane back into the plastic jar.  Put the lid back on the liquid nitrogen.  Generally clean up the area.

7. Make sure the appropriate tests are ordered in the computer.

Procedure Notes

1. Tissue Fixation:
a. Aldehyde:  There is no single optimal fixation.  Aldehyde fixatives such as neutral buffered formalin are cross-linked fixatives.  Formaldehyde will react primarily with free lysine residues but will also react with arginine and asparagine.  Antigens containing lysine are usually the only antigens that are affect4ed, but others can be affected as well if there are adjacent proteins with lysine residues.  These moleculars can block antigenic sites by stearic hindrance.  Proteolytic digestion and microwave pretreatment can sometimes be used to unmask antigenic sites inaccessible by cross-linking or stearic hindrance.  Trypsin cleaves amino acids adjacent to lysine and arginine so it can be used to reveal antigens previously masked by formalin cross-linking.
Mercuric chloride based fixatives like B5 or Zenker's fix tissues by precipitating and cross-linking proteins, so like formalin, there can be a loss of immunoreactivity.  But these fixatives have an advantage in that they preserve morphological detail very well.

b. Alcohol: Acid and alcohol fixatives work by precipitation.  Acid fixatives precipitate proteins and alcohol fixatives precipitate carbohydrates.  Since the molecules in the tissue are precipitated and not cross-linked, small molecules like hormones tend to migrate from the area of origin to produce diffuse staining.  These fixatives, unlike formalin, do not cross-link so immunoreactivity is not lost as often although changes in molecular conformation can occur.
2. Tissue Processing:
a. Tissue processing is important because any damage or conformational change to an antigen is irreversible.
b. Heat over 60oC can damage antigens sites.  The paraffin pots on the tissue processor and paraffin dispenser should be monitored daily.
3. Tissue Embedding
The temperature of the embedding station is important because if the temperature is too high, antigenicity can be lost.  The embedding station and embedding forceps should be kept at or below 60oC.

4. Slide Preparation
a. The tissue sections should be placed on charged "superfrost plus" slides, which are factory treated with an electrostatic charge that attracts the tissue sections.  Gelatin should not be used in the waterbath because it can cause non-specific stained on the slides.
b. Hands should be free of oil or hand lotion when cutting tissue sections because it can cause the tissue sections to fall off.
c. The temperature of the drying oven should be at 60oC to avoid destruction of the antigens.
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