Synthetic Carbohydrate Antigens
for Inmunotherapy Research

TCI offers cancer biomarkers and synthetic antigens

Surgery, radiation, and chemotherapy have been the most common cancer
treatments. Recently, antibody-based therapies, antibody stimulating cancer
vaccines, immunotherapy, and CAR T-cell therapy has attracted attention.
Tumor-associated carbohydrate antigens play an important role in these
treatments, which are becoming increasingly mainstream. Here, we introduce
oligosaccharide reagents, which represent a new avenue of research and may
lead to new therapeutic methods.
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Cancer vaccines
Cancer cells have unique antigens, which are potential targets for new therapeutic drugs. In contrast to
antibody-based therapies that target molecular changes in malignant cells, cancer vaccines give immune
cells the ability to recognize cancer cells by exposing them to cancer antigens. The depletion of the target
molecules is the primary issue affecting the drug discovery process, therefore, attention is being focused

on carbohydrate antigens.
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Carbohydrate antigens: promising cancer vaccines
Easily modified oligosaccharides and oligosaccharide-linked artificial compounds are useful in carbohydrate

vaccine research. TCI strongly supports research involving synthetic carbohydrates, which can be easily
modified to meet the needs of the researcher.



Immunotherapy (cell transfer therapy)

Therapeutic antibodies and cancer vaccines are based on cancer cell recognition by immune cells, eventually
collaborating to destroy cancer cells. In cell transfer therapy, immune cells are removed from the patient’s body,
engineered to attack cancer cells, and then returned to the body. Research into the application of carbohydrate
reagents is also increasing.

Cytotoxic T-cell therapy Dendritic cell therapy
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Cytotoxic T Lymphocyte (CTL)

Cellular immune responses resulting from cytotoxic T cells, also known as cytotoxic T lymphocytes (CTL),
generate effector cells and attack cancer cells. Stimulating lymphocytes with “cancer antigens”, which only exist
on cancer cells, will increase the number of CTLs specifically targeting cancer cells. Therapeutic response is
also affected if specific CTLs are increased or administered. Currently, there is a global research effort to

develop methods to increase specific cell types.

Dendritic cell therapy

Dendritic cells are branched antigen-presenting cells known for their “tree-like” shapes, which have the ability to
present antigens to lymphocytes. Cytotoxic T lymphocytes can be induced if cancer antigens are presented to
major histocompatibility complex (MHC) molecules on cell surfaces using the antigen-presenting ability of these
cells, and this is a promising approach to cancer treatment.

TCl offers a large selection of reagents that can be used for the preparation of carbohydrate
compound combinations and carbohydrate-protein combinations in addition to tools for the
evaluation of oligosaccharides conjugated to human serum albumin (HSA).

HSA-Oligosaccaride Conjugates : useful tools for evaluating carbohydrate-binding molecules

These are useful tools for evaluating carbohydrate-binding molecules, including antibodies. The recombinant
HSA produced in plants does not contain animal-derived components and cannot be contaminated with
virus. Additionally, it has the same structure, characteristics, and biological activity as natural HSA. Several
sugar-conjugates are available, and it is also possible to manufacture the sugar-conjugates according to
customer specifications. For more details on the products and contracts, please contact us.
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Tumor-associated carbohydrate antigens
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a-Galactosyl Ceramide (a-GalCer)

a-Galactosyl Ceramide (a-GalCer) is an artificial glycolipid

A which has been developed based on the sphingolipid
L AA 8 extracted from the sea sponge, Agelas mauritianus.®
‘ Al A Work conducted by Prof. Taniguchi demonstrated that

) 1 | Cytokines a-GalCer forms a complex with the CD1d antigen present
Stimulate * ) on cell surfaces.*% This complexing results in strong NKT
d ‘<‘ b B (Natural Killer T) cell activation causing high levels of

5 AN Th? cé cytokine production.®”) The NKT cells bare features of
i both of NK cells and T cells.?’ Since a-GalCer is related to
immune functions, it is used in disease research on
B tion of a GalCer/CD1d CHIER cancer, atopic dermatitis and asthma and also is used as
an adjuvant for experiment and research. Moreover, a
APC synthetic intermediate of a-GalCer is required in synthetic
research of analogs containing different functional groups

A
A

such as unsaturation and aromatic groups on the ceramide moiety which can increase biological activity of
a-GalCer.® TCI can provide large amount of a-GalCer and its intermediates synthesized in our facilities.
Additionally, we can offer highly pure a-GalCer for use as a standard and other applications.
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® Chemicals itemized in this brochure are for research and testing use only. Please avoid use other than by chemically knowledgeable professionals. ® Information such as listed products and its specifications and so on are subject to
change without prior notice. ® The contents may not be reproduced or duplicated in whole or in part without permission of Tokyo Chemical Industry Co., Ltd.
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