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Abstract

Lnk/Sh2b3 is an adaptor protein that regulates cytokine signaling in lymphohematopoiesis. In human, a
nonsynonymous SNP in LNK/SH2B3 gene has been reported as a risk variant for several autoimmune diseases
including diabetes. However, the functions of Lnk/Sh2b3 related to autoimmune inflammation have been largely
unrevealed. We found that CD44"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. We found Lnk”CD8" T cells survived longer
in response to IL-15 and proliferated even in non-lymphopenic host animals. Transfer of Lnk”CD8" T cells
together with wild-type CD4" T cells into RAG2-deficient mice recapitulated villous atrophy. In 11157 host
animals, Lnk”"CD8" T cells did not divide at all during 3 weeks of observation after transfer. 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. Expansion of CD44"IFN-y"CD8"
effector/memory T cells as well as intestinal villi abnormalities were not observed in Lnk’T115"
double-deficient mice. Thus, 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. We are also evaluating the susceptibility of Lnk” mice against experimental autoimmune
encephalomyelitis (EAE) and collagen-induced arthritis, because associations of SNPs in LNK/SH2B3 with
multiple sclerosis (MS) or rheumatoid arthritis (RA) have been reported too.

We revealed that Lnk/Sh2b3 regulates DC production, and that the ability of dendritic cells (DCs) to support
Th1 or Treg cells was altered by Lnk-deficiency in response to GM-CSF and IL-15. We confirmed Lnk/Sh2b3
expression in DC-lineage cells, and found DCs were increased in Lnk” mice. We evaluated DC progenitors in
Lnk™ mice and found that myeloid dendritic precursors (MDPs) were increased. In BrdU incorporation assay,
most of DC progenitors in BM rapidly incorporated BrdU, and BrdU* fractions in splenic pre-cDC and cDCs
were increased in Lnk” mice compared to WT mice. CD8*CD103" DCs in spleen and lymph nodes were
increased due to increased sensitivity to GM-CSF, whereas the percentage of CD4" ¢cDCs, CD8o." ¢DCs and
pDCs was not changed. Next, we inquired whether any of the functions of mature cDCs were altered in the
absence of Lnk/Sh2b3. GM-CSF-mediated induction of enzyme activity essential for retinoic acid production
was enhanced. In addition, IFN-y production was significantly increased by the stimulation of IL-15 from Lnk”
DCs. Lnk”™ DCs supported more efficient production of IFN-y* CD4" T cells by IL-15 and GM-CSF even in the
presence of TGF-B. Finally we directly added IFN-y to CD4" T cells and showed the appearance of IFN-y*
Foxp3™ Th1l cells in the presence of TGF-f and retinoic acid. Thus, the ability of DCs to support Thl or Treg
cells was altered by Lnk deficiency in response to inflammatory cytokines GM-CSF and IL-15. We generated
BM chimeric mice in which nearly half of the myeloid lineage cells was derived from Lnk’CD45.2" precursors
and the remainder was derived from normal CD45.1" precursors, and confirmed that the enhanced responses of
Lnk” DCs were due to cell intrinsic changes. These results indicate that Lnk/Sh2b3 plays a role in regulating

production of DCs, and contributes to control of immune responses against inflammation or infection.
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