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Lecture Qutline:

-Principlesof Immunoassays

- Characteristics of Ag-Ab Interactions

- Uzesof Ag-Ab Interactions
1. Detection & Purification of Proteins
2. Detection and Purification of Cells

- Examiples of Immunoassays

- Commercdi al Immunodiagnostic Kits

Objectives:

- To review the characteristics of Ags & Abs

-To describe the basics of Ag-AbInteractions

- To understand the principles behind immunoassays

-To understand & interpretthe results of immunoassays

- To follow the rationale for the essential steps in different immunoassays

Principles of Immunoassays:
-based on specificAbbindingto Ag

- separating bound & unbound Ab conjugates to detectonly Ag-bound Abs
-the speafic Abs are labeled with an indicator {enzyme, fluorescent, redicisotope, etc) for detection

Ab Characteristics:
- SPECIFICITY - ability to discriminate between diff molecules
-AFFINITY
-RONOVALENT -1 epitope/mokeculs
Strong: Ka = 1054
Mormal: Ka = 107101
Weak: Ka= 107707

-MULTIVALENT - 2+ epitope/molecule | most ﬁi
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DISCONTINUOUS EPITOPE - normally folded /native Ags
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Detection of SpecificAb:

1. precipitation/agelutination
2. enzyme-linking (horseradish peroxdase, slkaline phosphatase) @ a'"-l!' »
3. redioisotope-linking L Rﬁn i
4. solid matrix-linking [agarose) — n e
5.l hor-linking {FITC 1 [
vorophor-linking | I b of ol
Detection & Punfication of Proteins of Interest: —_— S ——
IMMUNOPRECIPITATION _-_1_:|EtE::ti1:-n of intracellularprotein of interestusing Ag-Abbinding '1;;"-
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Separation & Detection of Cell Populations that Express Membrane Proteins of Interest:
FLOW CYTOMETRY - cells labeled w/red fluorophore are deflected toa collection tube (othercells =green)

Cell separation by Maznetic Separation:
RADIDISOTOPES - Abs coupled w/paramagnetic partic es | beads) are filtered via magneticattraction toiron wool mesh -—---

Protein Samples: (serum, uring, tc)
-WHOLE CELL EXTRACTS - lyse whole cells in detergent-containi ng buffer|cold); [may need homogeniz=tion fsonication)
- CELLULAR FRACTIOMS - nuclearextracts, membrane fraction, mitechondria
- chromatography-fractionated cellularproteins
-invitro expressed proteins

Cellular Samples:

-cell surface molecules
-intracellular molecules

Examples of Immun for Detection & ification of Spacific Molecules or Cell
-|aszay dependent vpon detection tag)

- IMPAUNOFLUORESCENCE MICROSCOPY:
Label Abspecificity stains__ of Pancreaticislets

FITC =AD Beells

Rhodamine glucazon acells
- AGGLUTINATION ASSAYS - based on maximized matrix formation which occurs when Ab = Ag(basisof blood typing)
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-WESTERM BLOTTING - detection of proteins in cell lysates
*diff types of epitopes (Inear/discontiruous) require diff detection Abs
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Enhancing Sensitivity/Flexibility:

- do Indirect ratherthan Direct assays, using 2° detection Abs { ANTI-IMMMUNOGLOBULING)
-amplify the signal (biotin-stretaviding
-setup a Competitive Inhibition ELISA

Other iImmunology-Based Procedures:
-immunization w/ag & detection of Ag-specific Abs

-In Wivo measurement of immune responses
- skim tests (tuberculin,allergens]
- protection from infectious organisms

Commerdal Immuncdiagnostic Kits:
-frequently used [preznancy test]

- Advantages & Limitations
-Admnﬂi: Limitations:
- non-toxic ‘ - cross-reactivity
- SEnsitive |- presence of inhibitors

-easy/simple -storage failure

-reliable - human error
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