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Details about GRable

GRable is a software to estimate site-specific glycan compositions of glycopeptides, using an MS1-
based glycoproteomic method named “Glyco-RIDGE” (Glycan heterogeneity-based Relational
Identification of Glycopeptide signals on Elution profile).

First, this method identifies glycopeptide signals based on the chromatographic properties of
glycopeptides and mass differences due to the glycan heterogeneity. That is, glycopeptides having
the same core peptide but different glycans elute within a narrow range of elution time, so
glycopeptide signals with a similar elution time and mass differences corresponding to glycan units
(e.g. Hex, HexNAc, and dHex) can be assigned as a cluster, without MS2 spectrum analyses.

In parallel, core peptides present actually in the glycopeptide sample are identified by PNGase-
mediated deglycosylation followed by LC/MS.

The mass value of glycopeptide is sum of those of core peptide and glycan. Glycan mass is
presumable from the glycan compositions. Therefore, the combination of peptide and glycan is
searchable from these three lists, i.e., the masses of glycopeptides, peptides, and glycans.

If you belong to an academic research institute, you can use the full version without functional
limitations by concluding a joint research agreement between your organization and AIST. Please
contact us: M-GRable-inquiry-ml[at]aist.go.jp (at=Q).

This work was supported by a project for utilizing glycans in the development of innovative drug
discovery technologies in the project focused on developing key technology for discovering and
manufacturing drugs for next-generation treatment and diagnosis from the Japan Agency for
Medical Research and Development (AMED).

Collaborators (alphabetical order)
Angata K (AIST)

Aoki-Kinoshita KF (Soka University)
Fujita A (Soka University)

Fujita N (AIST)

Goda N (Keio University School of Medicine)
Kaji H (Nagoya University)

Ko S (Keio University School of Medicine)
Kuno A (AIST)

Nagai-Okatani C (AIST)

Sakaue H (AIST)

Tomioka A (AIST)

Tominaga D (AIST)

References
Glyco-RIDGE method

1. Noro, E.; Togayachi, A.; Sato, T.; Tomioka, A.; Fujita, M.; Sukegawa, M.; Suzuki, N.; Kaji,
H.; Narimatsu, H. Large-Scale Identification of N- Glycan Glycoproteins Carrying Lewis x
and Site-Specific N- Glycan Alterations in Fut9 Knockout Mice. J. Proteome Res. 2015, 14
(9), 3823—-3834. https://doi.org/10.1021/acs.jproteome.5b00178.

2. Togayachi, A.; Tomioka, A.; Fujita, M.; Sukegawa, M.; Noro, E.; Takakura, D.; Miyazaki, M.;
Shikanai, T.; Narimatsu, H.; Kaiji, H. Identification of Poly-N-Acetyllactosamine-Carrying
Glycoproteins from HL-60 Human Promyelocytic Leukemia Cells Using a Site-Specific



Glycome Analysis Method, Glyco-RIDGE. J. Am. Soc. Mass Spectrom. 2018, 29 (6), 1138—
1152. https://doi.org/10.1007/s13361-018-1938-6.

. Narimatsu, H.; Kaji, H.; Vakhrushev, S. Y.; Clausen, H.; Zhang, H.; Noro, E.; Togayachi, A;;

Nagai-Okatani, C.; Kuno, A.; Zou, X.; Cheng, L.; Tao, S.-C.; Sun, Y.; Narimatsu, Hisashi;
Kaiji, Hiroyuki; Vakhrushev, Sergey; Clausen, Henrik; Zhang, Hui; Noro, Erika; Togayachi,
Akira; Nagai-Okatani, Chiaki; Kuno, Atsushi; Zou, Xia; Cheng, Li; Sun, Yangyang; Tao, S.-
C. Current Technologies for Complex Glycoproteomics and Their Applications to
Biology/Disease-Driven Glycoproteomics. J. Proteome Res. 2018, 17 (12), 4097—4112.
https://doi.org/10.1021/acs.jproteome.8b00515.

IGOT-LC/MS/MS method

1.

Kaiji, H.; Saito, H.; Yamauchi, Y.; Shinkawa, T.; Taoka, M.; Hirabayashi, J.; Kasai, K;
Takahashi, N.; Isobe, T. Lectin Affinity Capture, Isotope-Coded Tagging and Mass
Spectrometry to Identify N-Linked Glycoproteins. Nat. Biotechnol. 2003, 21 (6), 667—672.
https://doi.org/10.1038/nbt829.

. Kaji, H.; Yamauchi, Y.; Takahashi, N.; Isobe, T. Mass Spectrometric Identification of N-

Linked Glycopeptides Using Lectin-Mediated Affinity Capture and Glycosylation Site-
Specific Stable Isotope Tagging. Nat. Protoc. 2006, 1 (6), 3019-3027.
https://doi.org/10.1038/nprot.2006.444.

Applications of the Glyco-RIDGE method

1.

Hiono, T; Tomioka, A.; Kaji, H.; Sasaki, M.; Orba, Y.; Sawa, H.; Kuno, A. Combinatorial
Approach with Mass Spectrometry and Lectin Microarray Dissected Glycoproteomic
Features of Virion-Derived Spike Protein of SARS-CoV-2. bioRxiv 2021.
https://doi.org/10.1101/2021.04.10.439300.

. Noro, E.; Matsuda, A.; Kyoutou, T.; Sato, T.; Tomioka, A.; Nagai, M.; Sogabe, M.; Tsuruno,

C.; Takahama, Y.; Kuno, A.; Tanaka, Y.; Kaji, H.; Narimatsu, H. N-Glycan Structures of
Wisteria Floribunda Agglutinin-Positive Mac2 Binding Protein in the Serum of Patients with
Liver Fibrosis. Glycobiology 2021, 31 (10), 1268—1278.
https://doi.org/10.1093/GLYCOB/CWABO060.

. Tasaki, M.; Tateno, H.; Sato, T.; Tomioka, A.; Kaji, H.; Narimatsu, H.; Saito, K.; Nakagawa,

Y.; Aoki, T.; Kamimura, M.; Ushiki, T.; Okada, M.; Miwa, Y.; Hotta, K.; Yoshida, Y.;
Takahashi, K.; Tomita, Y. A Novel Method of CD31-Combined ABO Carbohydrate Antigen
Microarray Predicts Acute Antibody-Mediated Rejection in ABO-Incompatible Kidney
Transplantation. Transpl. Int. 2022, 35, 51. https://doi.org/10.3389/T1.2022.10248/BIBTEX.

. Fukuoka, T.; Moriwaki, K.; Takamatsu, S.; Kondo, J.; Tanaka-Okamoto, M.; Tomioka, A.;

Semba, M.; Komazawa-Sakon, S.; Kamada, Y.; Kaji, H.; Miyamoto, Y.; Inoue, M.; Bessho,
K.; Miyoshi, Y.; Ozono, K.; Nakano, H.; Miyoshi, E. Lewis glycosphingolipids as critical
determinants of TRAIL sensitivity in cancer cells. Oncogene. 2022, 41(38), 4385-4396.
https://doi.org/10.1038/s41388-022-02434-3

. Sogabe, M.; Kojima, S.; Kaya, T.; Tomioka, A.; Kaji, H.; Sato, T.; Chiba, Y.; Shimizu, A;

Tanaka, N.; Suzuki, N.; Hayashi, |.; Mikami, M.; Togayachi, A.; Narimatsu, H. Sensitive
New Assay System for Serum Wisteria floribunda Agglutinin-Reactive Ceruloplasmin That
Distinguishes Ovarian Clear Cell Carcinoma from Endometrioma. Anal Chem. 2022, 94(5),
2476-2484.

https://doi.org/10.1021/acs.analchem.1c04302

Last update: 04/2023

©National Institute of Advanced Industrial Science and Technology



