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Abstract of Thesis

Antibody-recruiting molecules (ARMSs) are bifunctional molecules capable of recruiting
endogenous antibodies that are naturally found in human blood stream to induce immune
responses against disease-relevant proteins, cells, or organisms, ARMs typically consist of two
covalently-linked units: target-binding terminus (TBT), possessing the ability to recognize
disease-associated protein target, and antibody-binding terminus (ABT), binding to endogenous
antibodies. Simultaneous interaction of TBT to cell surface receptors and ABT to antibodies
allows the formation of a ternary complex of target cells, ARMs and antibodies, subsequently
eliciting antibody-dependent immune responses to promote cell destruction by various
mechanisms.

In this report, the author investigated the antibody-recruiting strategy using the interaction
between carbohydrate antigens and their corresponding antibodies to develop a potential novel
cancer immunotherapy with high selectivity and potency. The development of antibody -recruiting
molecules (ARM) using human serum albumin (HSA) as protein scaffold were described in this
research, as well as the synthesis of a-gal epitope. The synthesis of HSA-based ARM with a-gal
epitope as ABT and sialyl glycan as TBT was successfully achieved. However, the binding
affinity between the synthesized HSA conjugate and lymphoma cells was inadequate to induce
immune responses. These results attributed to the weak non-covalent trans interaction between
Siglec-2 and sialyl glycan and the fierce competition with cis interaction.

An alternative strategy has been developed to attach ABT onto the membrane of target cells.
Metabolic labeling, an effective and facile method to label cell membrane, has been employed in
this research to covalently bind a-gal, B antigen, and rhamnose onto the surface of Raji cells. The
display of a-gal, B antigen, and rhamnose on the surface of Raji cells has successfully recruit
their natural antibodies to the target cells to induce cytotoxicity through Complement- Dependent
Cytotoxicity (CDC). Based on CDC assay result, rhamnose induced an extremely high
cytotoxicity, compared to a-gal and B antigen. In addition, the position of azide group expression
in glycocalyx was also investigated and revealed to influence the CDC activity. Azide
introduction on non-reducing terminus using AcsaManNAz showed higher CDC activity compared
to reducing terminus using AcsGalNAz.

Metabolic glycan labeling, however, can take place in both healthy and cancerous cells.
Therefore, to achieve cancer cell selective antibody recruitment, the caging of carbohydrate
antigen was investigated. Rha-DBCO was successfully modified with the photocaging group,
2-nitrobenzyl group, to give caged-rha-DBCO. This photocaging-antigen strategy is expected to
prevent the trapping of natural antibody in blood stream. Moreover, it can also be used to
markedly improved targeting efficiency of immune responses by the combination application with
cancer-targeted metabolic labeling.
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bOME, MBS (AR, BA!), a-gal TV Rh—7 T LA —R Lo REHPURICH LT, K
BEOBHRYUEEFFS, 2O OREPIREZ N AMICEAL, MEEEHSELZLiIcky, BARH
WEPAMIBIZY 7 b— h LT, REXIETH DR EFEMEEE (CDC) {EMEZFE L., S AM
Mz %5952 LN ARETH D, Hersa Milawati 1XH 722 BRPIUAKY 7 — MEICTOWTHEEF L.
LUF DR % 20 7=,

1) Hersa Milawati %, fREHE#RE 27V v 7 KnxE HW T, fEHEUREZMEEBICE AL, CDC %
FEST L FEICOVTHR L, 7Y REZHOTREMEESRICE Y, MRERBICT Y FEZRBHRS
¥, Z ZIZ. dibenzocyclooctyne group(DBCO) E WIHEREAZAFTAHTNLX UV FEEKEFEEIET
ARPEHPUR E 7Y FEOM T, BEAMER 7 U v 7 KIGIZ X0 BRI, a-gal, 7L/ —AfE
HHUR A MR EEITEAN LTz, CDCIEMEEZRANTZE 2 A, 747 — AN b M MlaEEEE2H
B HZLuERLIE, &6, TY FERYVIARIFHT 27 Y FEOEEZRFTL. VY77 ¥
YDOT YV RERERWTHEHOMTRICT V FEZEATLIEIVE, v /I 007 Y FEEZHW
THEBHOIMUAD > T IVEEICT ¥ REZEAT H1F ) BDAEHIC CDC {EHEZFETEX DL EEH LI
L7,

2) BEWTHSHPRE LTI L =220, ZO—20 b RFu ¥ ¥ HRITEIRIC LR E MO R
KEEATHZLICHIHIL, Z07r—Y RIEAGWENAMBERBICEA L%, XRKIZE Y 7 A
J =A@ S, BAMBICEROICHEISEEFET DL AT LA 2HBELE,

3) TAT IV HURTEXy )T & U THENREGHNAL & PUARBGHI 2 b2 T oA E LT,
BHODO a-gal TE =7 5NCHEEKD Siaa (2-6)6al 27 V7T I ICHEALEZEAEREARKL
7o, Siaa (2-6)Gal &> 7 Ly 7 OMAFERICEY , ZOEEENGEMBEMAEIERZT L2 L%
RUTZA, CDC ZFFE T DI T H o BliitEn s w2 ERE iz, —F T, KRESEIZ T A L 2%
EEME LRI V= 0T ELTHETH D,

PLE®D X 912 Hersa Milawati IZHi72 72 BARPUEAY 7 v — MEEZRE Lz, Lo T Rigsxi 1 (3
F) OFMwmXE L THOMMES LD LB D,
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