Virtual relationships between the degree of ABO(H) phenotype-
specific glycosylations and corresponding innate antibody levels
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The relationships between the ABO(H) blood group-specific glyco-
sylations and the levels of corresponding innate antibodies

Peter Arend

The human ABO(H) blood group phenotype formation is performed on both cell surfaces and
plasma proteins, in which the anti-A and anti-B isoagglutinin activities, exerted by the nonim-
mune IgM molecule in blood group O(H) plasma, are downregulated through blood-group phe-
notype-specific, glycosidic accommodation of plasma proteins in the non-O blood groups A, B
and AB.! ? This accommodation may be performed by soluble plasma glycotransferases > on the
secretory immunoglobulin molecule or occurs in molecular connection with the intracellular,
complex ABO(H) blood synthesis in the Golgi apparatus. It is here potentially performed via a
single O-glycosidic enzymatic step, which creates a blood group A, B or AB mucin-type epitope
and releases a secretory IgM, consequently lacking the corresponding anti-A or -B isoagglutinin
activities. In blood group OH), in which blood group A and B glycosylations do not occur, the
polyreactive IgM molecule exerts both anti-A and anti B isoagglutinin activities. The lack of any
ABO(H) blood group glycosylations or phenotype formation, as shown by the rare O(h) or Bom-
bay type, which originates from consanguinities, is associated with strongly elevated isoaggluti-
nin levels and an unusual anti-H reactivity, acting over a wide range of temperatures, with an
amplitude at 37 °C, while the male infertility of this group is assumingly caused by autoimmuno-
logical impairment of germ cell maturation and/or performances.* In contrast, blood group AB
which likely due to evolutionary selective diseases forms the smallest among the ABO(H) blood
groups, precludes any isoagglutinin formation and represents the other extreme of phenotype di-
versity. Thus, the non-phenotype O(h) or Bombay type and blood group AB appear to mark two
opposite directions of negative (natural) selection and demonstrate how phenotype and isoagglu-
tinin production form an evolutionary functional unity, in which the degree of phenotype diversi-
ty and innate immunity behave inversely proportional and demonstrate again the central evolu-

tionary and immunological position of the human blood group O(H)*°

Comment: Because statistical data are not available from the Bombay type due to its small popula-
tion size, the isoagglutinin levels are estimated according to existing reports and the hypothetical
serological profile of the classic Bombay type (h/h; se/se),* which is characterized by complete

lack of ABO(H) blood group glycosylations.
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