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medical Microfile 

THE ORIGIN OF ABO ANTIGENS
The A and B genes each code for an enzyme that adds a terminal carbohydrate to RBC receptors during maturation. RBCs of type A contain an enzyme that adds N‑acetylgalactosamine to the receptor; RBCs of type B have an enzyme that adds D‑galactose; RBCs of type AB contain both enzymes that add both carbohydrates; and RBCs of type O lack the genes and enzymes to add a terminal molecule.

The genetics of ABO antigens were once used to rule out paternity. For example, if a man is type A, the mother type O, and the child type B, we know this man could not have fathered this child. However, this same logic cannot prove paternity. If the child is type A instead, it is possible for the man to be the father, but so could some other man with blood type A. Highly sensitive methods based on specific and variable MHC antigens and DNA fingerprinting have been developed to gather more precise evidence of paternity or maternity (in cases of kidnapping or adoption, for instance).

The genetic/molecular basis for the A and B antigens (receptors) is red blood cells. In general, persons with blood types A, B, and AB inherit a gene for the enzyme that adds a certain terminal sugar to the basic RBC receptor. Type O persons do not have such an enzyme and lack the terminal sugar.
Inheritance patterns of blood type are discussed and examples given on this website assembled by Prof. Dennis O’Neil of Palomar College. http://anthro.palomar.edu/blood/ABO_system.htm
The American Red Cross is building a database of blood donors with rare blood types, read about their efforts:  http://www.redcross.org/news/bm/blooddonation/010315rare.html 

