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A murine monoclonal antibody is an antibody that is derived from a single clone of mouse immune
cells (B cells) and is therefore specific to one particular antigen. These antibodies are produced in the
laboratory using hybridoma technology and are composed of proteins entirely of mouse origin. Here’s
a breakdown of what this means:

Key Features: Murine Origin:

“Murine” refers to anything derived from mice. Murine monoclonal antibodies are made by injecting a
mouse with an antigen (a substance that elicits an immune response), which stimulates the mouse's
immune system to produce antibodies against that antigen. Monoclonal:

“Monoclonal” means that the antibody is produced by a single clone of B cells. This ensures that all
antibodies produced are identical in structure and are specific to one particular part (epitope) of an
antigen. This differs from polyclonal antibodies, which are produced by different B cell clones and can
recognize multiple epitopes on the same antigen. Hybridoma Technology:

This is the common technique used to produce murine monoclonal antibodies. The process involves
fusing a single B cell (which produces a specific antibody) with a myeloma cell (a type of cancer cell
that can grow indefinitely in culture). The resulting “hybridoma” cell line can be cultured to produce
large quantities of the specific monoclonal antibody. Applications:

Research: Murine monoclonal antibodies are used extensively in laboratory research to study
biological processes, diagnose diseases, and identify cellular targets. Diagnostics: They are used in
diagnostic tests, such as ELISA (enzyme-linked immunosorbent assay) or immunohistochemistry, to
detect specific proteins or pathogens in samples. Therapeutics: Murine monoclonal antibodies have
been used in therapies, especially in oncology and immunology. However, because they are fully
mouse proteins, they can be recognized as foreign by the human immune system, leading to immune
reactions. Limitations in Therapeutic Use: One of the key limitations of murine monoclonal antibodies
when used in humans is that the human immune system may recognize them as foreign. This can
lead to the development of human anti-mouse antibodies (HAMA), which can neutralize the
therapeutic antibody or cause allergic or hypersensitivity reactions. As a result, fully murine
monoclonal antibodies have largely been replaced by chimeric, humanized, or fully human
monoclonal antibodies in clinical treatments to reduce immunogenicity.

Types of Antibody Engineering: Chimeric Antibodies: These antibodies combine murine variable
regions with human constant regions (about 65-70% human). Humanized Antibodies: Only the
antigen-binding regions (complementarity-determining regions or CDRs) are murine, with the rest of
the antibody being human (about 90-95% human). Fully Human Antibodies: These are entirely human
in origin and do not contain any murine components, which minimizes immune rejection. Examples:
Murine monoclonal antibodies were some of the earliest monoclonal antibodies used in cancer
treatment, such as muromonab-CD3 (OKT3), which was used to prevent organ transplant rejection.
However, because of their high immunogenicity, they have been largely replaced by humanized or
fully human versions in modern therapeutics. In summary, murine monoclonal antibodies are
invaluable tools in scientific research and medicine, although their use in human therapies has
evolved due to immunogenicity concerns.
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