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Abstract

Glycosylation is one of the post-translational modifications and relates to protein stability,
folding, secretion, and so on. Since glycosylation is necessary for many proteins to function,
analysis of protein glycosylation is important to understand the functions of glycoproteins. In this
study, the author analyzed glycosylation of three secreted proteins and evaluated its functions.

(1) Analysis of N-glycosylation of cathepsin V and its functional effects

The author analyzed N-glycosylation of human cathepsin V (CTSV). The results of the
treatment with tunicamycin, an N-glycosylation inhibitor, and MALDI-TOF MS analyses
demonstrated that CTSV is N-glycosylated at Asn**' and Asn*”. Furthermore, N-glycosylation
of CTSV was required for its intracellular trafficking, secretion, and the activity. These results
demonstrated that functions of CTSV are regulated by N-glycosylation.

(2) Analysis of O-fucosylation of CCN1 and its functional effects

The author analyzed O-fucosylation of human CCN1. MALDI-TOF MS analysis demonstrated
that secreted CCN1 is O-fucosylated at Thr**2. Furthermore, O-fucosylation of CCN1 was
required for secretion and binding to cell surface via heparan sulfate proteoglycan. Moreover,
knockdown of Pofut2, possible enzyme that catalyzes O-fucosylation of CCN1, decreased the
secretion of CCN1; therefore, these results demonstrated that O-fucosylation of CCNI1 at Thr**
by Pofut2 is important for its secretion.

(3) Analysis of C-mannosylation of R-spondinl and its functional effects, and identification
of responsible C-mannosyltransferase for R-spondinl

The author analyzed C-mannosylation of human R-spondinl (Rspol). LC-MS analysis revealed
that secreted Rspol is C-mannosylated at Trp'>® and Trp'*®. Furthermore, C-mannosylation of
Rspol was important for its intracellular trafficking, secretion, and its agonistic activity for Wnt
signaling. Moreover, the author first demonstrated that C-mannosylation of Rspol at Trp'° was
catalyzed by DPY 19L3. Knockdown of DPY 19L3 decreased the secretion level of Rspol. These

results suggested that C-mannosylation of Rspol at Trp'*® by DPY 19L3 regulates its secretion.

From this study, the author demonstrated the importance of glycosylation on the secreted
proteins, and these results are expected for the development of the study about glycobiology.




