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Hudson H. F. et al. AJHG 94:161-175, 2014

Misglycosylation and diseases

Ohtsubo, K. and Marth JD. Cell 126: 855-867, 2006

Number of diseases caused by 
defective glycosylation



Changes in glycan structure

Oncogenic transformation and development of cancer

Tumor marker molecules
・Monitoring of cancer progression
・Evaluation of effectiveness of treatment
・Detection of metastasis and recurrence

Alteration of glycan structure in the 
disease process of cancer
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Cancer distribution of Sialyl-Tn (sTn) 
carbohydrate antigen

No expression in normal tissues

Positivity of sTn antigen by cancer type

The expression is observed irrespective of cancer type

Julien S., et al., Biomol. 2:435-66, 2012



sTn antigen expression and 
prognosis of cancer patients

Nakagoe, T., et al, EJSO 27: 731-739, 2001

Gastric cancer Breast cancer

Esophageal cancer

Cotton, S., et al, Int J Mol Sci. 22: 1664, 2021

Xu, F., et al, Gland surgery 10: 2673-2685, 2021



Synthesis pathway of sTn antigen
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Hypoxic induction of sTn antigen

Peixoto, A., et al, Oncotarget 7: 63138-63158, 2016

Hypoxic induction of sTn antigen

sTn antigen expression and
nuclear localization of HIF-1a

in bladder cancer
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sTn antigen expression and metastasis

Serum sialyl-tn antigen level as a prognostic indicator in patients with gastric-cancer.
Maeda K, Chung Y, Onoda N, Nakanishi I, Nitta A, Arimoto Y, Yamada N, Kondo Y, Kato Y, Sowa M.
Int J Oncol. 1994 Jan;4(1):129-32. PMID: 21566901 

Correlation between sialyl Tn antigen and lymphatic metastasis in patients with Borrmann type IV gastric carcinoma.
Kakeji Y, Maehara Y, Morita M, Matsukuma A, Furusawa M, Takahashi I, Kusumoto T, Ohno S, Sugimachi K.
Br J Cancer. 1995 Jan;71(1):191-5. doi: 10.1038/bjc.1995.39. PMID: 7819038 

Immunohistochemical expression of sialyl Tn and sialyl Lewis(a) antigens in stromal tissue correlates with peritoneal dissemination in stage IV human 
gastric cancer.
Ikeda Y, Mori M, Kamakura T, Saku M, Sugimachi K.
Eur J Surg Oncol. 1995 Apr;21(2):168-75. doi: 10.1016/s0748-7983(95)90369-0. PMID: 7720892 

Expression of sialyl-Tn in breast cancer. Correlation with prognostic parameters.
Soares R, Marinho A, Schmitt F.
Pathol Res Pract. 1996 Dec;192(12):1181-6. doi: 10.1016/S0344-0338(96)80148-8. PMID: 9182286 

Experimental demonstration of metastatic characteristics
of sTn antigen-expressing cells

Cloning and expression of a human gene encoding an N-acetylgalactosamine-alpha2,6-sialyltransferase (ST6GalNAc I): a candidate for synthesis of 
cancer-associated sialyl-Tn antigens.
Ikehara Y, Kojima N, Kurosawa N, Kudo T, Kono M, Nishihara S, Issiki S, Morozumi K,Itzkowitz S, Tsuda T, Nishimura SI, Tsuji S, Narimatsu H.
Glycobiology. 1999 Nov;9(11):1213-24. doi: 10.1093/glycob/9.11.1213. 

sTn antigen expression 
and lymphatic metastasis
of gastric cancer

sTn antigen expression 
and peritoneal dissemination
of gastric cancer

sTn antigen expression 
and lymphatic metastasis
of breast cancer

Cloning ofST6GalNAc-I gene

sTn antigen expression 
and lymphatic metastasis
of gastric cancer



sTn antigen expression and metastasis

Ozaki, H., et al.Clin Exp Metastsis 29:229-238, 2012

6L:sTn Ag (+)6s:sTn Ag (-)

Establishment of cells expressing 
GFP and sTn antigen

Facilitated peritoneal dissemination
of sTn antigen expressing cells

Sup[pression of peritoneal dissemination
by sTn antibody treatment
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Macrophages associated with sTn antigen-
expressing cancer cells express Siglec-15

CD68/Siglec-15

Human lung caner tissue
CD68/sTn/DAPI

Human monocyte
Treated with 

Siglec-15/DAPI

M-CSF(M2)GM-CSF (M1)

recognizes
sTn antigen

Takamiya, R.,  et al., Glycobiology 23: 178-187, 2012



Tumor
associated
macrophage

sTn antigen
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Induction of TGF-b production via Siglec-15
MOCK ST6exp

Macrophage activation via
sTn antigen-Siglec-15 interaction

Induction of epithelial-mesenchymal transition by TGF-b

Tumor microenvironments

Co-culture of tumor cells and 
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Takamiya, R.,  et al., Glycobiology 23: 178-187, 2012



Regulation of the hypoxic cancer microenvironments 
by cancer cell-derived extracellular vesicles

(Extracellular Vesicles; EVs)

Exosome:30~150nm
MV:100~1000nm
Apoptotic body:50~5000nm

Apoptotic bodies

Microvesicles (MVs)

exosome

Meng W., et al., Mol Cancer 18: 57, 2019



Increased production of EVs
in sTn antigen-expressing cells
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Nagao, K. et al., J Biochem. 171: 543-554, 2022



TSAP6-dependent EVs production
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Pavlakis E. et al., Int J Mol Sci 21:9648, 2020



Enhanced motility of EV-recipient cells
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EVs transport FAK
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Development of therapies (drug) 
targeting sTn antigen

Ozaki, H., et al.Clin Exp Metastsis 29:229-238, 2012

6L:sTn Ag (+)6s:sTn Ag (-)

Facilitated peritoneal dissemination
of sTn antigen expressing cells

Sup[pression of peritoneal dissemination
by sTn antibody treatment



Development of vaccine therapies 
targeting the sTn antigen.

Theratope

KLH
(Keyhole Limpet
Hemocyanin)

Induction of sTn antigen specific antibodies

vaccination

Tumor suppression
effect

Julien, S., et al. Br J Cancer 100: 1746-1754, 2009
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