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AID-Mediated Antibody Memory Generation and Genomic Instability

Tasuku Honjo

Department of Immunology and Genomic Medicine, Kyoto University Graduate School of Medicine

Activation-induced cytidine deaminase (AID) is specifically expressed in activated B cells and respon-
sible for inducing somatic hypermutation (SHM) and class switch recombination (CSR). Mutations in the
AID gene cause hyper IgM syndrome type II with severe immune deficiency due to the absence of all
the isotypes except for elevated IgM without SHM. The critical questions about the function of AID
are. a) how AID cleaves DNA to trigger recombination and mutation; and b) how it can distinguish the
V region for SHM and the switch region for CSR. To initiate CSR AID induces staggered nick cleav-
age in the S region which lies 5" to each immunoglobulin constant region gene and rich in palindromic
sequences. Topoisomerase 1 (Topl) controls the supercoiling of DNA by nicking, rotating, and religat-
ing one strand of DNA. Curiously, Topl reduction or AID overexpression causes the genomic instabil-
ity. We have found that the decrease in the Topl protein by RNA-mediated knockdown augmented the
AID-dependent S region cleavage as well as CSR. Furthermore, AID expression suppressed Topl mRNA
translation and reduced its protein level. In addition, Topl reduction caused DNA structural alterations
in the S region, which probably prevented Topl from religation, causing irreversible cleavage.
Consistently, the complete inactivation of Topl by its specific inhibitor camptothecin blocked both the
S region cleavage and CSR. The results indicate that Topl is responsible for the S region cleavage in
CSR.






