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DESCRIPTION
The Major Histocompatibility Complex (MHC) stands as an

important element within the immune system of vertebrates,
playing a vital role in immune responses that are indispensable
for safeguarding against pathogens, facilitating selfrecognition,
and ensuring compatibility in transplants. Across countless years,
this intricate genetic domain has transformed to detect and react
to a wide range of antigens. The demands imposed by pathogens
in the course of evolution are processes such as amplification,
differentiation, and specialization of MHC genes. This genetic
diversity equips populations to endure an array of diseases.
However, the MHC's divergence has presented difficulties in
organ transplantation due to the meticulous compatibility it
necessitates.

The MHC is found in almost all vertebrates, divided into two
classes, I and II. MHC class I molecules, present on almost all
nucleated cells, display intracellular antigens to cytotoxic T cells.
MHC class II molecules, mainly on antigen-presenting cells,
engage with helper T cells to trigger immune responses. Both
classes exhibit an astonishing diversity of alleles, ensuring
recognition of a wide range of pathogens. The MHC is
characterized by polymorphism the presence of multiple alleles
in a population. This polymorphism is maintained through
like

dependent selection. Such diversity maximizes the chances of

mechanisms heterozygote advantage and frequency-
encountering a pathogen in the population that matches an
individual's MHC alleles, enhancing the ability to mount an
effective immune response. The MHC plays several pivotal roles

in the immune system:

MHC class I molecules present endogenous antigens to cytotoxic
T cells, enabling the immune system to identify and eliminate
virusdinfected and cancerous cells. MHC class II molecules

present exogenous antigens to helper T cells, driving humoral
and cellmediated immune responses. The MHC is central to
distinguishing self from non-self. T cells undergo a process of
negative selection, ensuring they don't attack the body's own
tissues. Individuals lacking functional MHC molecules often face
severe immunodeficiencies. MHC compatibility is essential for
successful organ transplantation. Mismatched MHC molecules
trigger immune responses that can lead to graft rejection.
Matching the MHC complex between donors and recipients is
crucial to minimize rejection risks. MHC alleles have been linked
to susceptibility or resistance to various diseases, including
autoimmune disorders, infectious diseases, and even some
cancers. The way MHC molecules present antigens can influence
the course of disease and the body's response to it. The
complexity of the MHC presents challenges in research and
clinical applications. Determining the exact relationship between
MHC polymorphism and immune responses remains intricate.
Additionally, the intricacies of matching MHC alleles for
transplantation require careful consideration.

Advances in technology have illuminated the MHC's intricacies.
High-throughput sequencing allows comprehensive analysis of
MHC diversity and its association with diseases. Structural
biology techniques, like X-ray crystallography and cryo-electron
microscopy, provide insights into the 3D structure of MHC
molecules, aiding drug design and vaccine development. As
research continues, the MHC's secrets continue to be unveiled,
offering promise in disease prevention, personalized medicine,
and transplantation. Understanding the MHC not only enriches
our knowledge of immunology but also holds potential to
unlock innovative approaches to combating diseases that plague
humanity. In the intricate changes of antigens and immune cells,
the MHC involves, ensuring our survival in a diverse and
dynamic microbial landscape.

Correspondence to: Mark Brissette, Department of Immunology, University of Oklahoma College of Medicine, Oklahoma City, United States of

America, E-mail: mark@bris.edu

Received: 27-Jun-2023, Manuscript No. BLM-23-22822; Editor assigned: 30-Jun-2023, Pre QC No. BLM-23-22822 (PQ); Reviewed: 14-Jul-2023,
QC No. BLM-23-22822; Revised: 21-Jul-2023, Manuscript No. BLM-23-22822 (R); Published: 28-Jul-2023, DOI: 10.35248/0974-8369.23.15.592.

Citation: Brissette M (2023) Major Histocompatibility Complex: Evolution, Structural Complexity and Functional Roles. Bio Med. 15:592.

Copyright: © 2023 Brissette M. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Bio Med, Vol.15 Iss.7 No:1000592


mailto:mark@bris.edu

	Contents
	Evolution, Structure and Function of the Major Histocompatibility Complex
	DESCRIPTION


