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PURPOSE                      

An Immune complex panel is run on patient frozen tissue in order to help diagnose Dermatological, Renal and Oral mucosal diseases such as pemphigus, bullous pemphigoid, Lupus erythematosus, renal transplant rejection and Lichen planus, among others.  Monoclonal and polyclonal antibodies are allowed to react with tissue sections. The resulting specific antigen-antibody complexes raised against disease - relevant immunoglobulins, complements and other factors (if any), are visualized by means of a fluorescent dye (fluorescein isothiocyanate, FITC), which is attached (or conjugated) to the antibody.  A fluorochrome (such as FITC) is a substance that emits light of longer wavelength than that of the excitation energy source (n this case Ultra Violet Light), thus allowing direct optical visualization of the reaction product.  This detection system can be either by a direct or indirect method.

The direct method has the FITC or other fluorchrome attached to the primary antibody itself.  The primary antibody is applied to the tissue, the antigen-antibody complex allowed to form, then the specimen is viewed on a fluorescent microscope.

In the indirect method, the FITC is not attached to the primary antibody; it may be attached to a secondary or even tertiary antibody, depending on the assay procedure.  The unconjugated primary antibody is applied and the antigen-antibody complex allowed to form.  After incubation with the primary antibody occurs, a secondary antibody directed against the immunoglobulin of the primary antibody is applied and a complex is formed between the primary and secondary antibodies.  This secondary antibody may be an FITC conjugated antibody, if so, after the incubation, the tissue can be viewed on a fluorescent microscope.  If it is an unconjugated secondary antibody, the tissue is then incubated with an FITC conjugated tertiary antibody.  This FITC conjugated tertiary antibody forms a complex with the secondary antibody and then the tissue is viewed on a fluorescent microscope.  This method is typically used when primary antibody is a component of patient serum.
In both methods, after the incubation with the FITC conjugated antibody, the results are viewed on a fluorescent microscope at an excitation wavelength of 450-490 nm.  The fluorescent microscopes have filter cubes with 4 settings.  Setting #3 on the Olympus BX41 fluorescent scope are used to view fluorescein.  The excitation filter is 450-490nm for FITC's absorption, and the barrier filter is a long pass filter set at 515 nm so only FITC emission with that wavelengths ≥515 nm are viewed.  Positive fluorescence will appear in the microscope as a bright apple-green light.

PROCEDURE

Clinical Indications:


Some clinical reasons for the tests are:

1. Renal diseases

2. Dermatologic diseases

3. Diseases of the oral mucosa

4. Renal and cardiac rejection detection.

A fluorescent detection system can be used for detection of any antigen; however, the above listed reasons are the most common clinical indications.

Specimen:


Collection:  Refer to Specimen Requirements and Handling procedure, 2000-05-01-01

Type of Specimen:  Refer to Specimen Requirements and Handling procedure, 2000-05-01-01
Special Handling Conditions:  The specimen should be immediately placed into Transport Media.  Specimen in Transport Media can be stored for up to 7 days at room temperature.  This allows time for samples to be mailed, if necessary.  Upon receipt (after accessioning) the specimen is washed in three 10 minute changes of transport buffer, then snap-frozen.  The volume of transport buffer should be at least 100x the volume of the specimen.  Care must be taken to ensure proper orientation of the tissue (see Specimen Requirements and Handling procedure, 2000-05-01-01).
Reagents:

1. Bond wash solution, 10 x
Purpose:  Bond wash solution is a general buffer for wash
Reagents:

a. Bond wash solution, 10 x



Concentrate



400 ml
b.  RO water



3600 ml
Procedure:  Mix 400 ml of bond wash concentrate solution to 3600 ml of RO water.  Mix well and check to PH.  The PH range should be 7.5 to 7.7.  
Store = 2-8° C.  
Shelf life = 4 months

Antibodies - Direct Method
1. FITC Conjugated Anti-Human IgG (Fc specific)

Storage: 2-8ºC
DAKO Cytomation Corp.  Carpiteria, CA 93013
Catalog # F0202
2. FITC Conjugated Anti-Human IgA (alpha chain specific)

Storage: 2-8ºC
DAKO Cytomation Corp.  Carpiteria, CA 93013

Catalog # F0204
3. FITC Conjugated Anti-Human IgM (mu chain specific)

Storage: 2-8ºC
DAKO Cytomation Corp.  Carpiteria, CA 93013

Catalog # F0203
4. FITC Conjugated Anti-Human C3 (C3c,B1C1B1A, 3rd component)

Storage: 2-8ºC
DAKO Cytomation Corp.  Carpiteria, CA 93013

Catalog # F0201
5. FITC Conjugated Anti-Human C1q

Storage: 2-8ºC
DAKO Cytomation Corp.  Carpiteria, CA 93013

Catalog # F0254
6. FITC Conjugated Anti-human Fibroinogen

Storage: 2-8ºC
DAKO Cytomation Corp.  Carpiteria, CA 93013

Catalog # F0111
7. FITC Conjugated Anti-Human Kappa (Light Chains)

Storage: 2-8ºC
DAKO Cytomation Corp.  Carpiteria, CA 93013

Catalog # F0198
8. FITC Conjugated Anti-Human Lambda (Light Chains)

Storage: 2-8ºC
DAKO Cytomation Corp.  Carpiteria, CA 93013

Catalog # F0199
9. FITC Conjugated Anti-Human Albumin

Storage: 2-8ºC
DAKO Cytomation Corp.  Carpiteria, CA 93013

Catalog # F0117
Antibodies - Indirect Method

1. Complement 4d

Storage: -20ºC freezer

Catalog #A213
Source: Quidel

2. FITC Conjugated Streptavidin

Storage: 2-8ºC
Vector Laboratories Inc, Burlingame, CA 94010

Catalog #SA-5001

3. Biotinylated Mouse IgG

Storage: 2-8ºC
Vector Laboratories Inc, Burlingame, CA 94010

Catalog #BA-2000
NOTE:  All primary antibody dilutions, secondary and tertiary antibodies are made using bond primary antibody diluent.  Once the primary antibody dilutions are made they are stored in the refrigerator at 2-8ºC and completely covered both in the refrigerator and out on the bench to protect them from light.  (Exposure to light will cause a loss of FITC activity.)  The shelf life is 2 weeks.  The primary antibody dilutions mightl change from lot to lot and is validated upon receipt.  The secondary and tertiary antibodies are made fresh daily and extras will be discarded at the end of the day.

1. Proply-Gallate Glycerol

Purpose:  Aqueous media is used to coverslip FITC conjugated slides

Principle:  n-propyl-gallate (2-5% w/v) reduces fading of fluorescence by a factor of 10.  Oxygen and oxygen-induced free radicals lead to photobleaching.  Photobleaching is reduced by supplementing the mounting media with antioxidants or free radical scavengers.  Propyl-gallate is an effective photobleaching agent due to its stability to spontaneous oxidation in air when solid or dissolved.  (Giloh H, Sebat JW. Science 1982;217:1252-1255)

Reagents:
a. Glycerin (CH2OH·CHOH·CH2OH)



Reagent, A.C.S
Hazard - 1-0-0

Storage: Room Temperature


EM Industries, Gibbstown, NJ 08027

Catalog # G x 0185-110-0
b. 1x PBS
10.0ml

c. n-propyl-gallate
Hazard 1-0-0
(3,4,5-Trhydroxybenzoic acid n-propyl ester)

Storage: room temperature

Sigma Chemical Co., St. Louis, MO 63178

Catalog # P-3130


Procedure:



Add 90ml glycerin and 5.0g n-propyl-gallate to 10ml 1xPBS.
Mix well with a magnetic stir bar and stir for at least one hour.  Cover flask with parafilm and let stand overnight at 4oC.  After it has come to room temperature adjust the pH with 2M Trizma base to pH 8.3 ± 0.1.  (Takes about 10ml)
Storage:  2-8ºC

Shelf life: 3 months

2. 2M Trizma Base

Purpose:  Used to adjust the pH of the n-propyl-gallate glycerol.
Reagent:

a. Trizma Base


Reagent grade: minimum 99.9%

Storage: Room temperature

Sigma Chemical Co., St. Louis, MO 63178

Catalog # T-1503

Hazard 2-0-0

b. dH20
Procedure:
Add 24.2g of Trizma Base to 75 ml of RO water.  When dissolved, QS to 100 ml.  Store in a closed glass container in the base cabinet. 
Storage:  Room temperature, base cabinet

Shelf life: 1 year

Hazard rating = 1-0-0

3. Acetone

Storage: 2-8ºC

JT Baker, Phillipsburg, NJ 08865

Catalog # 9006-01
4. Superfrost plus (charged) slides

With 4-6 micron sections of the tissue to be tested; appropriately fixed (see specimen preparation procedure for further details).  A general guideline is 5 minutes in -20ºC Acetone for renal, skin, gingiva and cardiac immune complex panels (Antibodies - Direct Method section above).
5. Tube, culture, polystyrene

For making antibody dilutions

6. Racks for test tubes

7. Pipettes
8. Disposable pipette tips

9. Absorbent bench paper

10. Cafeteria tray

11. Aluminum foil / black out box - cover
12. Tap water

13. Coverslips

14. Pens, pencils, post-it notes

15. Slide pallets

16. Fluorescent microscope set at 490 nm

17. Styrofoam slide mailers

For washing slides (pre-labeled, re-used)

18. Diamond pencil

Quality Control:
All new lots of antibodies are tested before clinical use.  Using the appropriate substrate / control tissue, run a three titer panel (except albumin, C4d - see below). Run the current titer and one dilution below and above it.  The titer is chosen by selecting the dilution which gives the highest signal with the least background (preferably no background).  A currently used lot of antibodies may also be re-titered when there is a consistent increased or decreased staining intensity.
For albumin, take 3 extra slides from an IF Renal case and run a three titer panel using the current titer and one dilution below and above it.  The Pathologist will choose the best titer or ask for further dilutions.  C4d is not currently titered but used at the dilution of 1:100.

A negative control is run for each case.  For direct methods such as skin, gingival biopsies, and other miscellaneous tissues, where the immune complex panel is run, the negative control is the FITC conjugated anti-human Albumin antibody.  For the indirect methods, C4d on renal transplants, cardiac transplants and serum panels.  The negative control is a slide with no primary antibody applied.
Positive control tissue is tested for reactivity prior to use.  The following tables are of appropriate positive control tissues:

	Antibody (for frozen tissue)
	Positive Control Tissue (frozen tissue)

	IgG, IgA, IgM
	Tonsil

	C3
	Known positive skin cases

	C1q 
	Known positive renal cases

	Fibrinogen
	Placenta

	Kappa and Lambda
	Tonsil

	C4d (use only for cardiac tx, renal tx, specimens with no glomeruli)
	Normal kidney


Procedure:

Direct methods: To include frozen tissue for renal, cardiac, gingival, skin and other miscellaneous tissues.

1. Print slides from Omnitrax for each IF case.
The slides for all IF renals and cardiacs are provided by the renal techs.  

Cut 4 micron sections of the tissue to be tested.  Place 2 levels on each of the superfrost plus / charged slides.
2. Allow the sections to fix in -20ºC acetone for 5 minutes.  Allow fixed sections to air dry.

It is optimal to run the sections on the same day.  However, if stored at 2-8ºC they can be kept for up to 7 days.

3. For each specimen type, see below for the appropriate antibodies.
Panel Of Primary (FITC-Conjugated) Antibodies To Be Run On:
	Renals

(10 US provided + 2 H&E)
	Skins & Most Miscellaneous Tissues

(7 US & 1 Recut -  H&E)
	Gingiva

(5 US & 1 Recut - H&E)
	Cardiac Transplant

(3 unstained + 1 H&E)

	IgG
	IgG
	IgG
	C4d + n01°

	IgA
	IgA
	IgA
	

	IgM
	IgM
	IgM
	

	C3
	C3
	C3
	

	C1q
	C1q
	Fibrinogen
	

	Fibrinogen
	Fibrinogen
	
	

	Kappa
	Albumin
	
	

	Lambda
	
	
	

	Albumin
	
	
	

	C4d (ON TX ONLY) + n01°
	
	
	

	
	
	
	


For other applications, the antibodies will be determined by the pathologist.

4. Using a diamond pencil, scribe a circle around the tissue section on the front side of the slide.  Be careful to not apply too much pressure or the slide may break.  Group the control slide and all the same Ab slides together.  Place all labeled slides to be run in a slide rack.

5. Rinse slides in two changes of 1x bond wash solution.  
6. Remove slides from bond wash and let slides drain to remove the excess bond wash.  Do not allow tissue sections to dry.  Do not blot the tissue.  Carefully tap off the excess bond wash.
7. Apply primary antibody at the appropriate dilution.
a. Prepare a moist chamber by wetting a rectangle of absorbent paper with distilled water.  The wet paper should be smooth, wrinkle-free, and damp but not obviously wet.  After the slides are placed on the paper, a cafeteria tray is placed upside down over the slides to both protect them from light and to prevent the slides from drying out.
b. Apply 100 microliters of the appropriate antibody to each slide.  Take care that the entire tissue is covered with antibody.  Do not tip the slide away from horizontal, and do not scratch the tissue with the pipette tip.

c. Incubate slides for 30 minutes at room temperature using the darkened moist chamber (see 7a).

8. At the end of the primary incubation, rinse in bond wash.  Use the individual Styrofoam mailers labeled with the antibody name.

9. Coverslip with the propyl-gallate glycerol and view on the fluorescent microscope.

Indirect methods: C4d on frozen renal and cardiac transplant tissue.
1. Follow the Direct Methods steps 1 through 5 (pages 8 & 9).

Slide Preparation:
1. Apply the biotin blocking system to all slides as follows:

a. All the tissue sections are incubated with Avidin solution number (1) for 10 minutes.

b. The Avidin solution is then rinsed off in PBS and the slides are incubated with the Biotin solution number (2) for 10 minutes.

c. The Biotin solution is then rinsed off with PBS before application of the primary antibody.

Antibody Application:
1. Apply 100microliters of primary antibody (C4d) dilution to all the slides except the ones labeled as "no primary" (which they can be left in bond wash).  Incubate for 30 minutes at RT in a moist chamber.

NOTE:  At this time:

a. Prepare Biotinylated Mouse IgG (secondary), at a dilution of 1:100 in the bond primary Ab diluent, and the FITC labeled SA (tertiary) at a dilution of 1:50 in bond primary Ab diluent.
b. Since the tertiary antibody is labeled with FITC, it is light sensitive.  Therefore, keep the dilution in the dark or cover the entire tube with a piece of foil.

2. Pick up all slides from the primary antibody incubation and wash them in two changes of bond wash for 20 dips each. 

3. Apply 100 microliters of the appropriate dilution of the biotinylated mouse IgG to all the slides including "no primary" slides.  Incubate for 30 minutes at room temperature, on the covered moistened absorbent paper.

4. Pick up all the slides from the secondary antibody incubation and wash them in two changes of bond wash for 20 dips each.  
5. Apply 100 microliters of the appropriate dilution of the FITC conjugated Streptavidin to all slides including "no primary" slides.  Incubate for 30 minutes at room temperature on a covered, dark, moistened, absorbent paper.  Make sure the slides are not exposed to any light at this step.

6. Pick up all the slides from the tertiary antibody incubation and rinse in one change of bond wash.
7. Coverslip with the n-propyl-gallate glycerol.  Sort slides per case and place in a closed slide pallet labeled with the case number.

8. Add respective worksheets using the Laboratory worklist for IF, create controls and mark them and the cases done as "completed".  In PowerPath print a copy of the "ICC IF Control List" for the day and place it with the pallets of cases.  

9. For renal and cardiac cases, notify the appropriate pathologist / fellow when the cases are done.  They will review the QC, sign off on the control list, and review the cases. 
10. Store the slide in closed pallets at 2-8ºC.

11. Save the primary antibody dilution in the IF antibody rack if less than two (2) weeks old and discard any leftover dilution of secondary or tertiary antibody.
Note:  If the test is ordered by an IHC technician in PowerPath, the tech must ensure that the signed request form has been imaged.
Procedure Notes:

1. Do not allow the slides to dry out during the application of antibodies and while incubating.

2. Auto-fluorescence: Certain tissue structures may auto-fluoresce.  For example, elastin frequently gives an orange or yellow-green auto-fluorescence.  In addition, there is frequently a dull green background fluorescence.  This should not be confused with the bright apple green fluorescence, specific to the antibody.  

3. High background can be caused by a number of factors including:

a. Improper dilution of antibody

b. Non-specific binding of antibody

c. Allowing sections to dry while in the antibody

d. Poorly handled specimens:  crushed, improperly fixed, autolysed dried, overheated, freeze-thaw cycles.
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