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Hypermutated intestinal IgA modulates intestinal microbiota
to maintain symbiosis

Reiko Shinkura® 2
1Nagahama Institute of Bio-science and Technology, 2PRESTO

The mammalian intestine is continuously exposed to a variety of food and microbial antigens. At
the mucosal surface, host immune system and commensal microbiota cooperate to maintain sym-
biosis. Among several players in both innate and adapted immune system, the intestinal secreted
IgA (SIgA) is one of important players to protect host at the mucosal surface. The critical role of
SIgA against pathogens has been studied in genetically manipulated SIgA-deficient mice, such as
IgA-, ] chain-, or polymeric immunoglobulin receptor (pIgR)-deficient mice. The luminal SIgA also
seems to play a crucial role in the control of intestinal bacterial growth. There are two types of
SIgA in gut. One is hypermutated SIgA predicted for pathogen-specific, and the other is less/non-
mutated one for commensal microbiota. However, it is unknown how each IgA recognizes its spe-
cific bacterial target.

Recently we have succeeded to generate the mutant mice (AIDGZSS mice) by introducing one
amino acid mutation (glycine to serine at the 23" amino acid of AID), which allow the specific inac-
tivation of somatic hypermutation (SHM) activity of AID, resulting in that these mutant mice secrete
abundant SIgA into the gut lumen but their SIgA has sparsely mutated V(D)] gene. In these mice,
due to low-affinity of IgA against intestinal microbiota, expanded gut microflora caused germinal cen-
ter B cell hyperplasia as predisposition towards inflammatory colitis in older mice. It indicates that
SHM in IgA is critical to control intestinal microbiota and to prevent inflammatory colitis.

It has been suggested that the intestinal IgA acts poly-reactive to microbiota. In our previ-
ous study, naive wild-type mice showed more resistant against oral cholera toxin challenge than
AID®?® mice. Both wild-type and AID®? mice produce poly-reactive IgA, but only wild-type
mice generate the high-affinity one through SHM, which may be protective against cholera toxin.
It suggests that the best IgA to control microbiota may be poly-reactive and high-affinity one gen-
erated via SHM. To prove this hypothesis, we generated hybridomas from intestinal IgA-secreting
cells and found that several monoclonal IgA recognized more than ten different intestinal bacteria.
Among of them we selected the antibody (W27) that had the highest-affinity. Oral administration
of W27 monoclonal IgA into AID®®S mice normalized germinal center B cell hyperplasia and tis-
sue damage, and changes the intestinal microbial composition. Oral monoclonal IgA treatment is
thus a potential therapeutic for inflammatory colitis.

Next question is how each monoclonal IgA recognizes different multiple bacteria. We selected
five hybridomas (W11, W27, W30, W34, W43) producing hyper-mutated IgA. Their CDR amino acid
sequences in Vg and Vk regions were not related, suggesting they were independently selected
clones against each specific putative antigen. To elucidate their each specific antigen, we have
done simple Western blotting experiments using those monoclonal IgA antibodies. Unexpectedly,
all those five monoclonal IgA (W11, W27, W30, W34, W43) recognized a single protein at the size
of about 46 kDa. The antigenic epitope analysis of this target molecule will provide the answer to
the question how intestinal IgA distinguish a variety of microbiota, beneficial from unwanted one,
to maintain symbiosis.



