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Beta-1,4-galactosyltransferase-3 deficiency suppresses the growth of immunogenic
SECRAH | tumors in mice
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Beta-1,4-galactosyltransferase-3 (B4AGALT?3) is a member of the beta-1,4-galactosyltransferases
(BAGALTs) family, involved in the transfer of UDP-galactose to terminal N-acetylglucosamine
residues in glycoproteins. Although B4GALTS3 is differentially expressed in tumors and adjacent
normal tissues and has a significant correlation with the clinical prognosis in a range of cancers such
as neuroblastoma, cervical, and bladder cancer, the precise role of B4GALT3 in the tumor immune
microenvironment (TIME) remains largely unexplored. The aim of this study is to unravel the
functions of BAGALT3 in the TIME.
The subcutaneous transplantation of either weakly or strongly immunogenic tumor cells into
wild-type (WT) and B4galt3 knockout (KO) mice revealed that tumor cell growth was suppressed in
KO mice. Bone marrow transplantation and CD8" T cell depletion experiments elucidated the pivotal
role of immune cells in suppressing tumor growth in B4galt3 KO mice. Analyses of the cell types
and gene expression in the TIME was undertaken through flow cytometry and RNA sequencing.
The results showed that B4galt3 KO mice manifested suppressed growth of strongly immunogenic
tumors, a phenomenon accompanied by a marked increase in CD8" T cell infiltration within the
tumors. Other family members, BAGALT 1 nor BAGALT4, were not involved in the reduction of
immunogenic tumors, suggesting differences in substrates and activity among BAGALT family
members. N-glycosylated proteins from WT and B4galt3 KO mice were compared using liquid
chromatography tandem mass spectrometry (LC-MS/MS)-based glycoproteomic analyses to identify
proteins that are glycosylated by B4GALT3. N-glycan modification of several proteins were altered,
including the pivotal integrin alpha L (ITGAL), which plays a crucial role in T cell infiltration,
activity and proliferation. The B4galt3 deficiency showed that KO CD8" T cells exhibited heightened
susceptibility to activation, showing enhanced downstream phosphorylation of focal adhesion kinase
(FAK), a phenomenon intricately linked to ITGAL signaling. It has been reported that changes in the
conformation of ITGAL can influence downstream signal transmission. Although there are
antibodies capable of identifying these specific conformations, unfortunately, they are only applicable
to humans, rendering it impossible to analyze the conformational changes in B4galt3 KO mice. This
represents a limitation of this research.
The study indicates that the potential of B4galt3 deficiency in amplifying anti-tumor immune
responses, predominantly through higher CD8" T cell influx into the TIME. It suggests that
B4GALT3 might have suppressive roles in cancer immunity by modulating the glycan structure of
molecules present on the CD8" T cell surface, a hypothesis supported by the observed alterations in
the glycan structures in immune cells. An important finding was the absence of adverse effects on
growth, development, or reproduction in B4galt3 KO mice, suggesting BAGALT3 as a promising
and safe therapeutic target against cancer.
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