Immunofluorescence Assay

Immunofluorescence is a histochemical laboratory staining technique used for demonstrating the presence of antibodies bound to antigens in tissues or circulating body fluids. These techniques are essential to supplement clinical findings and histopathology in the diagnosis of immunobullous disorders. They permit early diagnosis, treatment, and subsequent monitoring of disease activity in patients with these potentially life-threatening disorders. 

In 1941, Coons et al, developed the technique of immunofluorescence. Subsequently, granular deposits of IgG and C3 were first described along the dermo-epidermal junction in lesions of lupus erythematosus in 1963. In 1964, Beutner and Jordon used the indirect immunofluorescence (IIF) technique to demonstrate antibodies in the sera of pemphigus patients. 

Fluorescent techniques involve the emission of light of one color/wavelength and a low energy level from a substance being irradiated with light of a different wavelength. Fluorescein isothiocyanate (FITC) and tetramethyl rhodamine isothiocyanate (TRITC) are two routinely used fluorochromes. The antibody is linked with fluorescein isothiocyanate (FITC) via a thiocarbamide linkage without destroying its capacity to react with the corresponding antigen.

In clinical immunology, there are three basic types of immunofluorescence techniques: direct immunofluorescence (DIF), indirect immunofluorescence (IIF), and complement binding indirect immunofluorescence. All these methods entail the use of fluorescein-linked antibodies to immunoglobulins, complement-components, or other proteins.
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[bookmark: ft1][bookmark: ft2]This is a one-step histological staining procedure for identifying in vivo antibodies that are bound to tissue antigens. The procedure entails the following steps:
1. Biopsy specimens are snap frozen. If there is a delay between biopsy and snap freezing, the specimen should be kept in cold saline. 
2. Frozen 4-6μ sections are cut on a cryostat and placed on a glass slide before being air-dried for 15 minutes.
3. After rinsing in phosphate buffered saline (PBS), pH 7.2, slides are overlaid in a moist chamber with FITC conjugates with the following specificities: antiIgG, antiIgM, antiIgA, antiC3, and antifibrin. Each reagent is tested on a separate slide.
4. After rinsing in PBS, slides are mounted in buffered glycerin and examined under a fluorescence microscope.
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IIF is a two-step serological technique for detection of circulating antibodies in body fluids. The procedure involves the following steps:
1. Substrate sections are allowed to react with serially diluted (1:10, 1:80 etc) patient's serum in a moist chamber for 30 min. Control sera of known positive and negative antibody reactivity are tested simultaneously.
2. Following a rinse in PBS to remove unbound serum proteins, sections are treated with a FITC-conjugated anti-IgG or other antibody conjugates of defined specificity.
3. Following a rinse for at least 10 min in PBS to remove the unbound conjugate, slides are mounted and examined under a fluorescence microscope. 

In todays’ lab, we will be using Indirect Immunofluorescence assay to visualize a Toll-like receptor TLR-2 on Hela cells. The antigen-antibody reaction will be visualized using FITC-conjugated anti-mouse secondary antibody, using fluorescein filters on an Epifluorescence microscope.



1. Collect 1 × 106 logarithmic-phase cells by centrifugation and wash twice with cold PBS (we have it already adhered to tissue culture wells).
2. Fix with 1 ml of 4 % paraformaldehyde for 10 min at RT. 
3. Wash cells in 1 ml PBS and permeabilize with Acetone for 10 min at RT. 
4. Block cells with 5% BSA for 30 min at RT.
5. Wash cells with 1ml of 1X PBS. 
6. Incubate cells with 1:1 dilution of monoclonal antibody for 30 min at RT.
7. Wash cells with PBS and incubate with FITC-conjugated secondary antibody (1:100) for 30 min at 37°C
8. Wash cells twice with PBS.
9. Observe using fluorescence microscope.
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