The Immune System and Immunoglobulins

Chapter 5.2 & P 990 – 991

Leukocytes:  white blood cells
Macrophages:  ingest large particles and cells by phagocytosis

Lymphocytes:  subclass of leukocytes involved in immune response

B lymphocytes:  produce and secrete antibodies

T lymphocytes:
Cytotoxic (killer) T cells:  interact with infected host cells through receptors on the surface of the T-cell
Helper T cells:  interact with macrophages and secrete cytokines that stimulate TC, TH, and B cells to proliferate
Antigen:  molecule capable of eliciting the synthesis of specific antibody
Epitope:  antigenic determinant – particular chemical group within an antigen to which the antibody binds
Haptens:  small molecules that elicit an immune response when linked to a larger molecule

Humoral Immune System

Directed at bacterial infections and extracellular viruses – can also respond to individual proteins introduced into the organism
Cellular Immune System


Destroys host cells infected by viruses and some parasites and foreign tissues
Major Histocompatibility Complex Proteins:  bind peptide fragments of proteins digested in the cell and present them on outer surface of cell

 Class I MHC



Found on surface of all cells

Bind and display peptides derived from proteolytic degradation and turnover of proteins that occur randomly in cell

Class II MHC

Occur on surface of a few specialized cells (macrophages & B lymphocytes)

Bind and display peptides derived from external proteins ingested by the cells
Antibodies / Immunoglobulins (Ig): protein generated against, and capable of binding 
specifically to, an antigen
Immunoglobulin G (IgG):  four polypeptide chains: two large ones (heavy chains) and two smaller ones (light chains) – forms two antigen binding sites are formed by the combination of variable domains
Polyclonal Antibodies:  heterogeneous pool of antibodies produced in an animal by a number of different B lymphocytes in response to an antigen (different antibodies in the pool recognize different parts of the antigen)
Monoclonal Antibodies:  antibodies produced by a cloned hybridoma cell (identical and directed against same epitope of the antigen)
Recombination

IgG genes assemble by recombination

Millions of different immunoglobulins are formed
Immunoglobulin gene rearrangement mechanism

Analytical Procedures


ELISA (enzyme-linked immunosorbent assay)

· Adsorbed to inert surface

· Washed with nonspecific protein

· Primary antibody

· Secondary antibody

· Substrate of antibody-linked enzyme added

Immunoblot assay
· Gel electrophoresis

· Electrophoretically transferred to nitrocellulose membrane

