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S Efficient synthesis of ABO blood type antigens and functional study of their biological activity
s S 4

E%jtlj\?ﬁ@%'é OgOH OH 1:R=H, H antigen
o] OH.OH
The ABO blood group is a blood-classification system based on RO %Béa\ 0 o i
AcHN \)l\ 2:R= HO , A antigen
OH AcH

the three different carbohydrate antigens on red blood cells (Fig. 1). PQ;; " 0

These antigens are recognized by natural antibodies and induce opH OR-OH

strong immune response. In this study, I achieved the efficient 3:R= HO%-‘ B antigen
synthesis of A, B, and H antigens by focusing on the protective Figure 1 The structure of A, B, H al-llltigens

group of amino sugars. I also designed glycodendrimers to

investigate the multivalent interactions of anti-blood group IgM antibody.

. OAc
First, the A, B, and H che ?QZ_EBSJN OACOSC 0Bn
TBSO&/OF STol 10BN TBSO%O/&% R 1st 2nd

antigens were synthesized 0Bn moc  OBn o B0 0 —_—
oo i tho ol , Fé%ﬁ% o . RO ome  NHAC33% 45%

y using the glucosamine Ro \)l\ 1st glycosylation  2nd glycosylation OBn NACZ 76% 83%
(GleN) protected with OMe o

Troc group. The Figure 2 Efficient synthesis of H antigen by diacetyl strategy

carboxylic acid group was introduced at the reducing end to facilitate the synthesis of derivatives for biological assay. Next, H
antigen was synthesized using diacetyl strategy in which NHAc is tentatively converted to NAcz during oligosaccharide
construction (Fig. 2). The intermolecular hydrogen-bond of the NHAc group in the acceptor was observed by concentration-
and temperature-dependent chemical shift of the amide proton and DOSY spectra in 'HNMR. The larger effective molecular
volume of the NHAc acceptor calculated by the DOSY than the NAc> acceptor suggested the formation of oligomeric structure
of the NHAc acceptor. The reactivity of NHAc and NAc: acceptor was then investigated. Enhancement of the reactivity by
NAc: protection was observed in both [1+1] and [1+2] glycosylations. These results indicate that the diacetyl strategy is an
useful method for the efficient synthesis of the glycan containing GlcNAc.

Dendrimers with high affinity for IgM antibodies were designed and synthesized (Fig. 3). Three different sizes of
dendrimers were synthesized by using 16-mer core structure. As the size lassi The Number of

. . . . concentration  interacting binding
of the dendrimers increases, the density of glycans is decreases. On the of glycan sites per molecule

other hand, the number of interacting binding sites at same time increases

as the dendrimer size increases. The largest one was designed to cover all High L

binding sites of IgM at the same time. SPR measurements showed middle

size dendrimer showed the highest affinity. Hemagglutination inhibition
assay also showed the highest inhibitory activity of the middle size 2.3
dendrimer. These results indicate it is important to design dendrimer that
can interact with some binding sites simultaneously while maintaining
glycan density during the design of dendrimers.
Finally, I examined the induction of immune response using blood
group antigen. I labeled the target cells with blood group antigen,
recruiting of antibodies against target cells, and the induction of CDC Low 10 (all)

activity. The results showed that the multivalent effect of antigen is

essential for the regulation of biological functions using the interaction

~290 A
between IgM antibodies and antigen. Therefore, the use of dendrimer for Figure 3 Design of Dendrimers

induction of immune response is promising.
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BUNEDOES OKl.OH OH 1:R=H, H antigen
o]
ABORCILERA A MLER L o BEGIEI L 2 58 Ch D (Fig. Roévug 3 K™ .
‘ B o HO=NL 9 2:R=, O | Aantigen
D . MBI R & LR L, RIS £ 0 R ?;jm o Mon o
WMERTHLWRIERISZ3I S RIT. ABIETHT I /8 (g K
DRHBIICHR L, ABORIMLINES O A R 2 Hiat L 3R 0Ny - Bantaen
. & BICAKNTOLMEEERNOBBEZEMNLTF Y R N
Y~ —&BEL, BT ORMAETT TSN TR L7z, Figure 1A, B, H HUROHE
£F, sravy (ke AR R
] 0 T A+ A3
(GleN) 2 % Troclf: oer 1880 opmi?'/o@”f B> 9‘)&?0 Bt R 1t 2nd
. far O’Séaﬁ > > ove  NHAC33% 45%
Lie77e7 s —zRn "o RO\)OL 1st glycosylation 2nd glycosylation ?Qian ° NAc, 76% 83%
CTABHHUR DA M A 5E T OMe oge"

RUBEEAL, EEERBROBICHEEREL B ICERTE 2HMEL Lz, SHICYIRETRBLTVWL YT
TFNANTTV—%, GINGHEHOAK~L®MA L7z (Fig.2) . NHACAT 7 8 74— kFEKEF Y U —
7 ERT B Z L ZHNMRICTHER L7, X HIZDOSYIEIC L o THO TR A ME L, NHAcKD S T MKRER” A
ENULIEZEERRETETAEEELE-. N-TEF A7 a3 (GleNAc) ONHAcK #NAckE~EEH L
NHAc/E, NAET 7 &7 % — % HWTHHRO AR EZITY, [1+1], [2+1]7 Y a bz B W TRIGH:, RO
B 7am B2 gl Lz, L EDOFRE RN OGINGAREEONEREMIEL LTI TEFAR NI T V=AM THLZ
LERL, RARTTV—OEHFEAEREIATHZ LN TE .

oA MR 2 VT, IgMPLRICH L TRmWBIRItE 2R 47 > N Y = — 2 @G - GpkiLc (Fig. 3) .
l6EERZHWDZ L, 3FEHOVA RORLLZT U RV ~—2/8 LTz, TV RI=—DH A ANRKELARD
W~ T, T RU~—LOMHEEIIERTT 5. —J, IgMIURIZI0EOHUEREGREAL Z FFo0, A AN KX
7252 LT, FMNICHAEERTTREREATA FOEMAH 2, Kb
EXRLOTIETRTOMET A FZFERFICAN—TEH XL
72. SPRUEIEDOHRERE, FHOY A XOF v R ~—2Nkb@E W Efnk s
wU72. Fe, MEREEERERBRICBWTY, FRICFHEOY 1 XD
TR ~v—RERbLEWVWHEEECTH-7Z. ZNLOENS, T
R U ~—ORFRHCIIEHBE 2 4R L2 B¢, RIRICEEOMEY
A MEMAEFEATELZNFEHEITOHIENEETHLZ AL
7.

BB MRS 2 W I s UG OFE A Rt Lz, bbb,
REATHI I 2 MR 6 CREER L, — oMot U CHUMIB R IgMET R o
UZ)—b, &56I21%, CDCIEMOFEEZRG Lz, T ORG, HeH
PUR & IgMFLE O BAEF %2 A 72 A RS RERIENIC 1T, BEBHO S 3
DENEL ZEBMBETHD I ERDhroTz. 2O EnG, ki ~290 A
TH¥ELEZT Y N ~—0fHIIALETH DL LEEZTND. Figure3 72 KU ~—0D@§
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FEARFEERIX, 7B T2 FE2ELmERAEHEIRORN 2 EMIEORE L. b
FHMR LU B BBESHBUR & 2D 1gM Hiik & O AEAERETICOW TR EZIT - 72,
ABO A B I AR M ER EOBESHEE I L D0 Th D (AR & N B AUESHBUR T,
FNENHIETHEHAPEREMAEERL T, MERMEAES E L THMLN D REISE %
HET D,

FForsvarIvorI ke E N ) saex N X2 B LR =L (Troc)kk CHRi#E L T,
FESE RO A ED =%, Troc UM E T B T I RADOLEHZITO Lo . YT
TR CHEN. ST HRISICEE D X . T LW A R Z % LT, A, B, H BUESHBUR O %)
RE & ER LT,

T, 78 NI RE (N-TEFALE) 27 8F AL TAKZED LT T
WA RNTZ TV —IZOWTHRF L, HBHRO L RN 2ERIEZHN LT, &R
BLRDHECT 2 T X RENMEET D EMINMENMET T2 Z &R BN TV,
TR hr® NMR 7 X vy 7 N ORERGME ERBEKRGAEOBIHEL, 725 NS
DOSY [Z XA IEHARE OWPEIZ LY | o FHAKB/HEOFIEEZIEH L, 7 BT VE
LT HT LT, OKFEHEEEIE L, RISHEEZRES M ESEDLZ LITIILT,
I oIZE LN BRFURZ AW T IgM FUERIZK L CTaW Bt 2 =3 bk & o 1 (7
Y RU~—) E®Ri AL, 3 BEOYV A XDRL T R ~—aT7 2 Huw,
ETNENORRKIIZEF T 16 D B R ZE0T > R ~—ORRE ITHKD)
L7z, —F., IgM FLikiE 10 @& T O BE8ERREAL(CRD)Z A L, &2 T® CRD % [AKFIC
IR ATREMERT v R ~—, 1 5T CRD IO R HEAEH ATRER /NS 2T R ~
—. EEEFTEMEERRRRYEOY A XDT v K ~—|Z2\W T, SPR JlIE & il
EREBEERBRAZFEE L, PRIOV A DT R ~—0NKbEWEEEZRTZ &
IgM LHESHT > R U ~—DOMEEFAICB T, TREN D CRD & &£ O A L iRk
DRIV RSN OIBEMAET AVDREETHLH Z LI LT,

PLEORSEIT., PEEHERR O CICHEHBIFORBICKESERT IO TH D,

XoT, Riwiafl+ (%) oFm e LTHMMEH 2D LD D,




