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Synthetic and Biological Studies on Tumor Vaccine Candidates Using o-Gal Epitope

as an Adjuvant
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Immunotherapy is the use of human’s immune system to treat cancer as a reason that tumor
antigens expressed on tumor cells can induce anti-tumor immune response. However
antigenicity of tumor antigens is weak. Enhancement of the immunogenicity of weakly
immunogenic tumor antigens is a very important theme in exploration of anti-tumor vaccines with
high efficiency. Promotion of the uptake of tumor antigens by APCs is one of the promising ways
to increase the immunogenicity. The a-gal epitope therefore has attracted attention as a new-type
of adjuvant, since a-gal- conjugated cells and proteins should be efficiently taken up by APC

through anti-Gal/a-gal interaction (Fig.1). However,

i i {Eﬁ bio-synthetic method, which utilized «l,3GT to

o A : ‘express a-gal epitopes on tumor cells, has the

_ el ical ¥ " apparent limitation, since a-gal can be introduced to

RN L only cells and proteins expressing the precursor

) @;mm carbohydrate structures. On the other hand, chemical

~eepice gynthesis of a-gal epitope provides a versatile and

promising strategy by conjugating o-gal with a
variety of tumor antigens.

Fig.1 a-gal epitope as a vaccine adjuvant

I. Synthetic studies of a-gal epitope

I developed an efficient synthetic route of a-gal trisaccharide (Fig.2). Compared to my previous
work, total yield of o-gal epitope was greatly improved from 0.7% to 6.9%, and reaction steps
was reduced from 19 to 13 as well. By using this route, a-gal with high purity can be prepared in
large scale within a short period.
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Fig.2 synthetic route of a-gal trisaccharide




II. Investigation of synthesis of a-gal conjugates

I developed an efficient method that can conjugate synthetic a-gal to various antigens (Fig.3).
After conversion of a-gal to its NHS ester, the epitope can be readily conjugated to BSA under a
mild buffer condition. Strategy of chemical conjugation also provides a possibility to control the
amount of a-gal conjugated to an antigen, and a possibility to change the linker between a-gal and
antigens as well.
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Fig.3 conjugation of a-gal to antigens

III. Biological studies of synthetic a-gal epitope

Biological investigations of synthetic a-gal were carried out to evaluate its effect as a vaccine
adjuvant (Fig.4). In in vitro investigations, antigenicity of synthetic a-gal was confirmed with
both monoclonal anti-Gal Abs M86 and natural anti-Gal Abs in the serum of a1,3GT KO mice. In
in vivo investigations, immunization with a-gal-BSA increased the production of anti-BSA Abs,
showing that a-gal induced effective antigen presentation of BSA. However, vaccination of
a-gal-PANCI failed to increase the production of anti-PANC1 Abs. I hypothesized that it might be
caused by a competition of antibody production of non-tumor-associated-antigen. On the other
hand, vaccination of a-gal-MUCI strongly induced the production of anti-MUCI1Abs.
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Fig.4 bio-investigation of synthetic c-gal
IV. Synthetic studies of other vaccine candidates with o-gal

. Using chemical conjugation, I synthesized a
\%\f wide range of tumor vaccine candidates with
o on synthetic a-gal (Fig.5). I conjugated o-gal to
Wilms tumor protein {WT1) ‘ \H_S_T,g;\ tumor-associated protein antigens (WT1, eEF2)
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Fig.5 synthesis of vaccine candidates with u-gal
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Y (o-gal TE P =727 Va2 b LTRAVWERBRAT 7 FUrEEOSEETEDEE
e LELETOMERIT2T,

BADT ZF o FERFENR. IAALH, BERREO=ZXKFECHEL . BHERO LR WEH ORI
LLTHIR SR TWANR, EENEEL LTRBEYEATHRY, ZThid, £FRERROPARE
TIRAEBESETLTVAZ &, BARRERBOBEEZRH>TVIZERERRERETLD, T
THRALERAT ZF VORECTEHIZ, REMR~ORARFEORYAZZRESELZLILYD,
BEOLHRERTET ) FENERIL TS,

AFEIBOTiIX. HARFE (Mla-gal Hifk) 20V H U F (a-gal) LOMEEMZFATS
BFEOBRBICOVWTHRFTLE, a-gal EIFENLIEZENOMIEHFIRL, £ OHIJ| TR R
BLTCWAL00, £ MIFOARBRELEREZITRIELTEY., ZOBGFHEELRILREY, T
ORbVIZ, £ MIBARRAEL LTKEDOHiagal IEEZH L TEY, »‘_’c@%cit F o afkiEoR
CEBEW, TREFIALT, AFECila-gal OF V230 b (VI FroffEEERT5{ES
) FLTCOAAZRHA LT, a-gal LBAHEOCEAGEEZ AV, Hla-gal iz LRI
Ja~DOERYIALERETIIEICEY, BARBIEHT ARERREBRELTLZENIHOTHD,

4. o-gal SEODBHREFEREZAFEL., KL IZOZFETSF FHRESH 37 B
AT S FEEREYL, HaDa-gal T2V M-REEAKESGR L. Hbhice-gal 7Y
2y F-HEEAS KR e —gal IR X > TRJSND L E2RLEE, c-gal-VVAFET7 LTI
v (BSA) 72 b R EEFEAR L o -—gal-BAFRMCI EEHEE a—gal /v 7TV Fv U ATER
Lic, #OfRa-gal #WATBILICX Y, #E LR I2RAQEELRPFETHNT D
TEEREHM LY, BEOERIE., a-gal 2T VanXr e LTAWDZZRRKY, IBAVIF O
MABERB I LERTHLOTHY FIBAVZFUrOEMEEMTEHFLVWRAL L LTHMTE D,
LoT, ABXIELE (B%) ORURLLLTHRMEHLLDOLED D,







