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Abstract of Thesis

o-Gal epitope (Galal,3Galp1,4GlcNAc-R) is a unique trisaccharide, which is naturally
synthesized by glycosylation enzyme «1,3GT on glycolipid and glycoprotein of non-primate
mammals, prosimians, and New World monkeys. This epitope is absent in human, apes and Old
World monkeys due to inactivation of a1,3GT. Instead human produces a large amount of
anti-Gal Abs which exhibit the high affinity to o-gal. The anti-Gal Abs/o-gal interaction causes
hyperacute rejection of xenotransplantation from pig to baboon. a-Gal has attracted attention as
an adjuvant to promote the effective uptake of antigens by APC through anti-Gal Abs/a-gal
interaction. On the other hand, this interaction can be also used to activate immune response
through antibody recruitment.

The author reports herein the efficient synthesis of «-gal epitope and its conjugation with
vaccine antigen and tumor Abs. The efficient synthesis of fully protected a-gal was achieved by
one-pot and one-flow glycosylation using thioglycosides and diacetyl strategy. The diacetyl
strategy was applied for second glycosylation to enhance the reactivity. For large-scale synthesis,
we applied microfluidic system. Fully protected o-gal was obtained in excellent yields (82-86%)
after two times glycosylation under one-pot and one-flow conditions. After global deprotection of
a-gal, o-gal was conjugated with various biomolecules. When tumor antigens (WT1 and eEF2
proteins) were conjugated with a-gal, adjuvant effect of a-gal was observed in o-gal-eEF2
vaccine candidate. However, when the o-gal-WT1 was used, o-gal cannot enhance the
immunogenicity. Probably, the antigenicity of WT1 was partially affected by a-gal labeling,
therefore this result suggested that the importance of the «-gal loading position on antigens. On
the other hand, o-gal Abs conjugates was also prepared. These o-gal Ab conjugates can induce
hyperacute rejection against tumor through anti-Gal Abs/a-gal interaction. This immune response

was enhanced by increasing the loading number of a-gal on Ab.
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Julinton Sianturi £, c-gal TE b—7 EIEIEN 2 BEFEZ AW RERBEZ0
H LU WP AFIEANDOREBICT DWW TR 21T o 7.

oa-Gal TE b7 (HS57 bV al,3-H57 h— z@bﬁé#ﬁﬁm)m i L @
WaEDRLREYITEEMICERH L TWAEBKECTH S, [FHERTFIL., HEHARE.
E Mgl BBEEERNTVWDED, ZOE#ZAELRV, —F, IS ORI
o-gal TE M=k % BRAFE (I Gal Hifk) 2L BICHLTVWS, FITEPE
ThHo-gal TE b—7 &8 Gal JIR O EER 2R A U/ gz s am L /=,

FPoa-gal CLEM—TEHFIWE (HS 7 N al,3-H57 S¥IBLAN-TEFIY
VAP I) OHBRAERELEDODWTRE LE, ZHETIllo-gal 4 3 B0 RITE
ENTWEN, BINENEN D, IVEANZEREOMIZEEL, Biok
BT 50 ENRH o, BEWKETIE. N-TEFNIFNIYIOF7IREET7EF
WETHR#TH5ZET. ZJUaPNMEORIEESREIIMETD ZEMREENTN
i, TOFEReNIIA 707 0-GRIEZANDIEITEY, agal TV h—
TERIBOYNEERILEET L, . .

W Ta-gal TE =72 HWEREBREDOILEIZDODWTHIEE{T 7. £9°, A
TJFDOBFEEEHEL. M Lzogal T M -TENARBEEIOEGEESKRL
/oo FURIRRMIE LOH Gal Fith L a-gal TE =T L OMEMERITL Y., FIFEFGAD
REZFIHATDHETD 2. F47MBAHIRTH 5 Eukaryotic elongation factor2 & a-gal
ITER—TOERKZE, ogal TEN T REITARGELEZEZ S, BER
Eukaryotic elongation factor2 12§ % IgG BB DEAE MW L 7=,

MBI R LR IgG FIR D HFIMAER OBEBIC, a-gal T h—7Z2HNWAFHEERIL
oo T ZTHINAH K IZo-gal TE N —T7 28 A L= & 4 % &5 L 7=, Julinton Sianturi
B, ZOBEGEN., IPAREKOERICZONAME 2L, acgal TER—T70
ERIZ R D BT Gal Pik 2 AMIIRICEFE XY, S 512H Gal Fikz A4 U= gitki&E
MAMBEERER (CDC) L 0BAREEERZFETAZE2HONI LK,
LEDLI DT, ARFETIE, a-gal TE -7 EHREZFELIL. Afoa-gal T b—7
%Hfilzlfg_ﬁifﬁﬂﬁﬂfi‘{%ﬁﬁ%bffﬁi/uﬁ?ﬁ WHEG7HERICDOWTHRENE SN,
K0T, EWmXiEEL (M%) ORMHGXELTTHoMMEDHZHDOEED B,




