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Mucinl (MUC1) is a highly glycosylated protein expressed by epithelial cells, playing
a crucial role in forming physical barriers that lubricate and protect tissues while mediating
signal transduction.! It consists of three key domains: an N-terminus with a hydrophobic
signal sequence, a C-terminus featuring a membrane-spanning region and cytoplasmic tail,
and a variable number tandem repeat (VNTR) domain that contains conserved 20-amino-
acid residues (GVTSAPDTRPAPGSTAPPAH), with potential glycosylation sites
underlined.? Aberrantly glycosylated MUCI serves as a tumor-associated carbohydrate
antigen (TACA) in various epithelial cancers, including esophageal, gastric, breast, ovarian,
and bladder cancers, with particularly high levels observed in breast cancer. This makes
MUCI a promising biomarker for cancer detection and therapeutic targeting.’

In this study we designed a 21-mer MUCI1 peptide containing five potential O-
glycosylation sites. TACAs, including Tn, STn, T, 3’-sialyl T, 6-sialyl T, and di-sialyl T
antigen, will be incorporated at each site. The synthesis of these glycopeptides will proceed
in two steps: 1) solid-phase peptide synthesis (SPPS) using appropriate glycoamino acids
(glycoAAs) on a multi-channel peptide synthesizer; 2) one-pot glycosylation to diversify
these glycopeptides. 218 MUCI glycopeptides and more glycopeptides were synthesized
to generate a comprehensive library, which could be used to profile MUCI antibodies and
sera from patients for biomarker discovery.
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