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Abstract

Lnk/Sh2b3, an intracellular adaptor regulates cytokine signals that control lymphohematopoiesis, and Lnk-/-
mice show overproduction of B cells, megakaryocytes and hematopoietic stem cells. In human, mutations in the
LNK/SH2B3 gene are found in myeloproliferative disease patients, and LNK/SH2B3 polymorphisms have been
demonstrated to be associated with celiac disease and autoimmune diabetes by genome-wide association studies.
However, no data linking Lnk/Sh2b3 function with a risk for autoimmune-mediated inflammation have been
reported so far.

We generated an Lnk-Venus knock-in mouse and investigated expression of Lnk/Sh2b3 in cell development
and immune responses. In the B cell development, Lnk/Sh2b3 expression greatly diminished at pre-B cells and
recovered in mature B cells. We found low but apparent expression of Lnk/Sh2b3 in mature T cells in periphery
while Lnk/Sh2b3 gene was almost shut off in thymocytes. We re-evaluated T cells in the Lnk-/- mice, and found
CD44hi IFN-y+ CD8+ effector/memory T cells were increased in Lnk-/- mice, and that many mice exhibited
signs of villous atrophy in the small intestine. Lnk-/- CD8+ T cells survived longer in vitro and showed
enhanced STATS phosphorylation in response to IL-15. Experiments using adoptive transfer of Lnk-/- CD8+ T
cells demonstrated that these T cells proliferate abnormally even in non-lymphopenic hosts, and that they
contribute to development of intestinal villous abnormality in Rag2-/- recipient animals. In I115-/- host animals,
Lnk-/- CD8+ T cells did not divide at all during 3 weeks of observation after transfer. Expansion of CD44hi
IFN-y+ CD8+ T cells as well as intestinal villi abnormalities were not observed in Lnk-I115-double-deficient
mice.

A key pathologic event in celiac disease is cell death in the epithelial compartment and gut infiltration by
IL-15-activated cytotoxic T cells, suggesting the contribution of aberrant T cell receptor (TCR)-independent
natural killer (NK)-like killing. Dysregulated IL-15 expression in patients with celiac disease, result in a NKG2D
signaling-dependent cytolytic activity of effector CD8+ T cells that is independent of TCR specificity.
IL-15-mediated hyperreactivity of Lnk-/- CD8+ T cells might involve a partly similar mechanism to disrupt
intestinal homeostasis. Although villous abnormality found in Lnk-/- mice did not require additional
immunization or exposure to exogenous antigens, Lnk-/- CD8+ T cells showed augmented sensitivity against
normal physiological concentrations of IL-15, and expanded in 1115-sufficient mice or in Rag2-/- host animals.
The basal levels of IL-15 that are constitutively produced in intestinal tissues seem to be sufficient for the
accumulation of IFN-y producing CD8+ T cells in ileum, where villous abnormality is observed. Taken together,
our results indicate that Lnk/Sh2b3 plays a role in limiting pathogenic expansion and activation of CD8+ T cells
in the physiological levels of IL-15 produced in non-inflammatory conditions that could lead to intestinal tissue

damage.
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