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W OBESE (3£30) : New synthetic methods have been developed for glycans and
glycoconjugates and applied them to the synthesis of complex bioactive molecules for the
elucidation of action mechanisms. In particular, immunostimulating or immunomodulating
glycoconjugates from bacteria were synthesized for elucidation of the recognition with
innate immune receptors. Synthetic ligands for the innate immune receptors were used for
the immune regulation. Bio-imaging studies of glycans and glycoproteins were also studied
for the dynamic and kinetic analysis of glycans to unveil the unknown function of glycans.

AT TE B
(BHEHAL - M)
[ERES Y Rt & Bt

2008 4EJE 15, 800, 000 4, 740, 000 20, 540, 000
2009 4EJE 11, 100, 000 3, 330, 000 14, 430, 000
2010 4EJE 11, 100, 000 3, 330, 000 14, 430, 000

A

R
woEt 38, 000, 000 11, 400, 000 49, 400, 000

WHFEoT B« BB I

BB ODSYRE - H < A5 TRIS: « N0y TR
XU KR HASAE, PET A A—UL 7, 70 avfl, ERAH. i, #o

WEE. W2 I H

1. WFZERRMEL IO 5

Mg OFEHIISRE R, B, YL,
RIE. EIRBHHE, i 7e & AR O E<eE M
HEFFICB D D2 I AEMBLAIC B W T
TEHERMBEEZLTEBY, DL UL TOM
REMEHT N E FE N TNz,
(1) MEEAFEEIC X 5 BRGE OIEMEI
1 D 4y 1 T AR

EMEESR T F R T U h o0/ T Aa
PER OV R ZHE 72 CHIE SR OE S BN

GIERMIER 2T 2 L 13 bbb
T, RBRRFBESE CTlE, 1970 4R
A5 1980 FAHRNTNT TXTF KT
RV RSO S HEETH D LT IV
TUARTF RMMDP)R U B R ADEEMTET L,
FNLODNYFIEEORIETHD Z ENAL
M STz, 1990 FEREK LV | MIEES S
e EOMAEMIZRA Ty TS AT D
SRR E LT, Toll B3 &{ARE (TLRs), Nod
RS2 RAAEE (Nods), RIG-1 ££52 B 1K(RLRs)%%



DIR &2\ Z R & D 7 BT 58 B 3 B
LM ENTE 2, Z OAEKB ST E R
g & PRI, RGO AR RPN B e
BExZ2 L CWAEIT TR, JuikpEL, L
BREOTEMLIC L EE TH 5,

Fxlx, b OREEmIEEESEE O
SRk & IE MR T EAE B DR ZE A e L
HARGZIZ L DRIV TH LT
el 7= 5 Bl 2 N C & 1=,

O XTFRT VDB EEDO B L EWY
TEVE R BREAE (2 B3 2 P2

BxZ_XTF KTV DT T T A D
BRRIZOWTlRAEmFFE 2 BB L, S 562
H RO, Nufiez & & 5 L C. MmN
K 2837 R Nodl, Nod2 NRTF K7 U A
CVOZFEETHDLZEERLMNILTEY,
FREAE OfRAT NV E T H o T2,

@ RIKIZAFAET D Nodl U > ROYER

YD RE DR ~DUgREE N 7 L L X — I
(@< 23, Nodl HEREICEERH D LT LL
F—RKEBEORABRN ENDZ 25, Nodl
VA RPIER R ERZEORS T Th D
EEZLND, BRI, MENRE R
Nodl, Nod2 U v REKRELTHWDHZ L%
oML TR, 216 OFIECEYIENE
FHROMNITDHZ ENRD LTV,
@URLHEL U v R A DOHEREICE T S HF5E
7T LEME OV RS HE IR D TR ) et
JEERIER & RIEEEEREZ A L, MENE
FLLTURLMbNTWD, Fixit, URZE
Pl U B R A OIEMERBLC, 2K TLRY
ZDRER X L RJE MD2 L OFEAERIC,
JEE M2 6 NI ERERENEETH DL Z
EEH LM LT,

(2) BWHIIAD & o 28 7 B REGE DS RERTSE

DT ART X FERRIRE X v /X7 BB
(N-fE B bESH) DA RFZE

N-fEABURESH T, EAE, mi~y ) — A
REBNZSEIND, T HEATMEHIX
ZRRVEIC T P, FRRERRSC & o /7 'E o f
ZEME, EOHIER SIS L VWA, L
D Loy R I S - B RE MR AT AR 2R 13+
TIITONTE LT, RAOKENFIES
BHATREME S B o T2, Box I N-FE A AR O A
A EEE L, REECHD & STV B+
VIV, YT ay RERREENENOE
HBRWZAT O FIEEBF Lo, KA —u
TITI R & BPENR T2 Z L BARET
HY, v, a7 a—BRcL DA r—1T
v T ERIA TN,
@FEFHEER S % Hols &b 525 NS
PEHE AR AERNA A= T

Fx T BEET PEFERROS 2 AT,

7 X EOEEERGEEARE L, 20K
LR, BEX R EOREHFEMRY ha v
R AR AR 2 A U C I W R
(PETIZHT D Z Ll L v & v o7 BN
DY T NEROA B XA ERNEIED 7R

KRG AA A= TR T S 2 &
(R THID TRRZI L T, £ 2T, £/
FEYOREHE SRR AR D 2 &R
ThoT,

2. WO HB
ZAEIHESH O T H | HIE H RO TR
BAPEE LT okE % o R 7 E &2 £
KGel LT, FESHOBERE 2 HEBREIE I EE D0
TH LV CHATZE2AME L,
1E L RERERF . AEIRA A=V TR HWTEE)
REMEATAIFIE % 5266 L 7=,
(1) MEEAFIE I X 5 BRI OTEMELRE
1 D 4y - FAE R A

fili 2 D H IR0 I8 52 AR D FRFREHE OS2 2K
TEME L O SR A OfFI . BB L OEE O
R, &2 WITHHl R IRORE L BIE LT
M EGHE OB I Z1T - 72,
O XTF RTY B EREEDERK L LW
IEMESE BIERE T B3 B A 9E

Nodl, Nod2 DA T K7 U J 38
ik & 7 (PGRP)Z R H, WILEMIZ 22K
fFEL, ZNENO BRI R CEHE/RME X
ZLTWD, TNHDX R EREE OFA
YER Z RT3 5 7=0l2, XTF KTV B>
T 7 A N ORI G A e LTz,
@ RIRIZIFAET D Nodl U W > ROTER
Nodl 72 5 ONZ Nod2 U 4> Rid, fe e &
DORFBERMICHEEICEETNTEY, AR5
MEINGDOY Ty RRFEMZRERNT
EITALNTH D, FERIIZIET LAXF—&
BOTHeEER~ORBRBLAEHINT
WAZ EDL, 2D Yy KOREESE
& FEh L7,
@URLHEL U R A OHEREICE T S HF5E
FAER TG BTG T D722 HRGIE
ZEEET 2 Lok L, 2DV B K A 134
B eE 2 A L TR ., S miEIX9
< IRFMELEEL TWb, 22 TINHD
UE R A O L BIRGIE S RO R
O RRIE AL O E) HAR O R AR
EOBEDOAEZEME Lz,
(2) BWHII D & o 28 7 B REGE DS RERTSE
O N-fEA B DA BT

N-f& AR 2 o 7 G ORI 72 &
BIEORFEE R E L,
@ HHHREAER RN & HE &35 N-fE A
PHHE SR AERNA A= T

A A= R EREFEOREHEES
WA A TR D Z L2 X 0 B O kR &
AT E L bz, BHOBEE T 2 B2 0%
RICHLBTFAZ L2 HE LT,

3. WDk

PUF D & 5 7 WFFeikie 2 32 C T, HESHEE
DFEABFZEICELY AT,
(DBESH B R I 20— 2l & -+ 0 &
G35 2 LT, HHOMREEMRHICKELLH
BRCE 5, TZTHHEDOERIEZIE LSO,
I Tl deim O ESH & BT 9t 2 BB 5 5.,



Q) BRI % W TIEMEE DR E, 1F
PER HLAE 70 & O EWRSEET T8 & Kt 5,
Q) EERL VDA A=V T REAT D 2
LT, BEX RSO HEIE A T L, X
DICRIMOBESE OIS TE A TETRT 5,
S ADE S
(1) MIEEAFEIC X 5 BRGEOEMALE
1 D4y 1 F AR AR B
O XTFRT YD EEEDERK & EY
TR B (BS99
Tre RrAT I UBEEEETe 2 5T b
FRTF R THhDHEHBEZORE ERMEE
F(tracheal cytotoxin; TCT) & Bzt 1E D5 Ak
WF5E 24TV, TCT OIRAIDRERKIZRP LT,
— 77, BESEN T TF R CHEE SRS
4 WELLEDOXTF RT YBT3 TA D
RO B Uz, T ORER 8 fii o~
TF RIS BN 8 AT H T F RED
BT LTz,
@ FKIRITIFAET % Nodl Y W ROTER
KIGFE R FIEN D Nodl U 4 Koo HEE
A, fiax DOX_XTF NIV DT TS
AV R&EKIK Nodl UV > K& LTHFRTYH)
WCREELE (K1),

Tracheal Cytotoxin (TCT)
Fujimoto, Fukases Chem., Eur., J., 2008, 14, 10318.

CH,-?H-CO—L-&I&-D—GIH
—0

0 HN-CH—CO

HO i
HoS L : (CHa)y
NHAC i N-CH—COOH |

Niac

D-Ala

#WHiNod1 UH > K : Gram-negative bacteria

L3739 IPGRP-LEIZES.

F—+77o—iE@ Nature Immunol., 2008, 9, 908.
B 1. TCT 72 b NI KRIGEEE ETE) S H
S8R 7172 Nodl U 4> R OREE

BRI EY %= AT, Nodl, Nod2 % Ih®
£k % 72 PGRP & O BAEH OfENTIFSE % St
L. #5605 OFMEZ B SNz LTz,
TCT %t k Nodl OIEMALEEIXE <, TCT 7>
5 C-KiiD D-Ala ZBR\\ 2 b U AT F R,
FREROKRGEETE FIEF O Nodl U T Rit
DERSTHY . fd THV Nodl 7HMEE R
L7=. B TCT /A a 7Y a 7 /3= PGRP-LE
WA L, A— h 7 7 O—ZFHE L Tl K
PHPIL TWD Z EAREND R Y, Bl
D B RGIE ORI b Bk LT,
@URLHEL U E R A OB 215

vu ) EHRHEEREARL T g a ' A e Y
YIUNY R EOFRAREB KD REHEOR
FEHRAE R LS9V, AR T, Zhbd Y
ERAZRSWNY REFEOERMEEZIT, 36
BOHBELER2 2EFEO U B R AR
R % & R AT RE 72 SRR FE M R & iRk % 2 BA
WL, FORERNITULER VR ER
A EEAPERE Kdo OFEA L7 U AR Z R /i
EORT DI LICHIILE (K2), Zbid

BMERIEICEDA YA P A IRITEALY
FBELRONHDLWNIET o F A=A MEA
L, —HCEBEREICEIDD YA M A
VEFHET D, ZORBRIZ, FEREITEED
IE R EFBAIZHIE L CTWAZ EERL
TW5, Hilt, $hblice w U EICEET 5
ETUAX—DRIERNKEETFTDHZ
&L BHERIEICE ST YA RO VBT L
N —OIHI EFET L Z ERME SN T
B, VERAICESTCT LAX—DOREL
oy ha— L TELAREMENH D, ARIFTERK
RiX, ZORVPMHY ERMET LI EDOTH S,

HUORENEFE, BMREED
KM EFA  FEREEE. RMGEE. BIENYE

. %
*n%mﬁéa
. )
.

Activation of TLRA/MD-2
Signal transduction

ERUBMUEFA
.
iy o5, o-RH

o

(RAFMYEFA)

Lipid IVa ]ﬂr

o Ho

FrydA=ZA R
SR SO E
AR EER

Inhibition of dimerization
No immuncstimulation BUWT Ly I=A HERA
WA, FERICHS
W7 LIFE =T

X 2. U R AOHIE LG

() BRI & L % 7 B BESE DO BERERTSE
O T ARG XA 2 ) R
(N-FEBRIBESH) DA RS
BROBEL 725 T )V ALISIZEI L T,
T IVEBBERL GARD 5 AL T v A I RERST
O R EOEERG T — A > N AT
LC. @R D»D o RN 72 OS2 FEHL L
7o (M 3 EBE), #iliienA RAEE LT
KT =4 & FFS TMSB(CeFs)s 2 BHFE L.
ENLBRING 7 B—~ v DAL & R
L7 (X 3 EBER), 26D ERKEA
r—)VCREIMT D & FEEIRA OO FFIEL
OSSN L R 9 5 B BOS A2 R O B In<e
SERRIRPEDIE TR KR E RETH -7z, A
TV Ty TR DRI EOK T IEA
HAREROFETHY . ZORMEICx LT
Fxld, v 7 u7a—KEE ToORRNR
BE. B LOEWEEHGH=E 2 2 a9 s H
L7227V a v bk 2 B% L, BEHARICE
T AHEANRTEZRM LU, (X3 FE),
WNT, N-fESRUEESE O B A R IZ 2V T
FREt Uiz, BESEOFEMEARIZI W T, [EMH
LT 7Y a v AR R EIT LW
TEDNREMETH-T=, 7Y 2l
BOGZ I U7z BARHR 2 Rt L7k R, oA
XTI UBRERY RAF L AR



9% Jandadel™ % [EAHEAIC AV IZH AT,
RNV a v AL RE R EITT 5 2 &
R LU, SBIC, 747 AREZE D
7o B ECoRERMIC L D RS EEzh 5
DRPAEIEMEE LT, 777 A2 6 ad Z2[H
WLT@ﬁ%_FAéﬁészﬁ%bt
ZDOEHIT, w47 miiEAN & EREL ET
DHFH)NOER 7Y 2 v ALK G %
L LC, T NERE RO NAE SRS O W)
DT OREFEERICRE U, LR 22 HEEH A Rk
EafEsr L= (23),

o-sialylation III B-mannosylation

OAc 0Bn

AcO. OAc @ CO,Me PAN0A (00 gno
RO S o
- HO

N~ on sm&s\
_ AcO TrocHN
BERETFE—AV 0 oAm

st7orsksun OO BB TMSB(C4Fs)s

BzO oAl
AcD  gpc 0z2m
Ohc CO,Me
Ny 0
0 CFy 1.0 mL/min
+
HOPH 0.1 M
AO  oac
BzO M
momyl OAc €0zMe
Ny 0
in EICN - AcO HO
Bz0
0.15 M L0 mL/min__ mmlll\rl

TMSOTE in CH,CI,
L quant, o /f=20/1

1.0 mL/min__

EN in CHyCly

Hm Fr.c Fra Frd Frc
iqnvo
o a b) a b) a, b) a, b) d, c) d)
HO\/©/\ S NaOBn, NaOH
Ho
o

Jandadel™ o gitions; a) TMSOT/ CH,Cl, b) EtgN, ) PPhs, DDQ,
d) TMSOT!/ CHaClaC4FoOE (1.1 1),

43 %

o
R!=Bn,R2=Bz,R3= yﬂ

RI=H,R2=Ac,R3=H

H,, Pd(OH),
Ac,0

OH

Bno Fmoco 80 OF
AcO & S\ NPh BRO- moc
F”“U&@w <" &L\/ 2 pen
o AcO o
o SO0 ok Ao ol
CFs

TTTTTT CF3 TrocHN

Fragment a Ny cl Fragment b Fragment ¢

B 3. N-ft & BUBESH O & bt 2

@ HEHHREAERIEOL 7 HA L35 N-fE S
PESHE SR DOERNA A= 7

Fx 1, LARNCEJEEALF DOTA (1,4,7,10-
tetraazacyclododecane-1,4,7,10-tetraacetic acid)
WA FRE NI A FOHET LT FL(K4)
BiE T —7 L LTHRE LW, 2o
o—7E, T O REOEERTVE R
NN %owf\%b@ﬁ%«7%%%&
VNTE L FliTMaRED Y Uk E
FRTHCNDICEATE D, ZOHIETHEX
VRIBEThHA R haf REEDT v
TREEE#HL, VXD PET A A=V 7

R LTm, ALY, T IVEROAEC
K D W2 X7 T O TR A g 2R FE <0 M i
ﬂ%ﬁﬂ&@ﬁa%ﬁﬁf@@fﬁﬁk#
R L7z,

$ﬁnfi%%%§@ﬁ EXBET DT
DIZ, BlE2 S OB IH S D X oIz
BKRE o+ CThoEHT > R ~— %A&
L7z, xRN e A TF T UL ZTEMEAL
B & 5«8 2iEMEERI[3+2]- Huisgen BR{LIX
SEBELTEBY . ZOKEEHANSZ LT
DTENS HLELH L HREKDO N-FEE
BIPEGH 7 7 A 2 — ORI 72 G R E) L
7= (5), WNT, EFf~TAEET L~
7 AT D PET WA A —V T HE
M LT, BESHSE TR T D ARAME SOl
BRAREFEAA LN LT, TORER, v
TAMEOFE & N FEAPLEIZ X > T, N-
AEGTURES O M EHRE 72 & N R eR EFE Y
HEEINDZEERA L, &HI2, BET
v U ATIIHEEHORBNDET <~ R & 1T
AR BZLERH L,

BT PEFBRRIEEH WD Z LT X
0 IEFNZR ST CHEFE B IS N & T £
AT 5 Z LIS LT, DLD-1(k& hHE
DORGFEMIEE) E B Lo EET L~ T A
DHERA A= 7T, lED Y BRI
FLRRICERE L 22 W AL N-fE O HUbE 85 4
ALY U ERIE, WML ERLZ, 2
AUk, R E 2 — 7> M9 D8 LDl

P AEBARKIGIZE > TN THIZAIY B

THRETHY, BFILFDTNOEY — 7T
4T DH LA NTTU—EIE LT,
T Yt

B0 b '?ﬁx“"J,HQ"' :*aﬂﬁcf’“ﬂ
Bl il ’iﬁ

B 4. @EHT B BUSIT & 2 A
= Lpo YEp
ok 17" £ L d‘--\,—g,

nzg""fa ]

o
bladder
live

K5 BT RU~—0OPETA A—V L

gall bladdel -

5. LR LE

CERERm S (Bt 40 1)

1. Non-invasive imaging of dendrimer-type
N-glycan clusters: in vivo dynamics



dependence on oligosaccharide structure.
Tanaka, K., Siwu, R. O. E., Minami, K.,
Hasegawa, K., Nozaki, S., Kanayama, Y.,
Koyama, K., Chen, C. W., Paulson, C. J.,
Watanabe, Y., Fukase, K., Angew. Chem. Int.
Ed., 2010, 49, 8195-8200. Z 7t

. Characterization of natural human

nucleotide-binding oligomerization domain
protein 1 (NOD1) ligands from bacterial
culture supernatant for elucidation of immune
modulators in the environment. Pradipta, A.
R., Fujimoto, Y., Hasegawa, M., Inohara, N.,
Fukase, K., J. Biol. Chem. 2010, 285 (31),
23607-23613. i

. A combined 6p-azaelectrocyclization/

staudinger approach to protein & cell
engineering: non-invasive tumor targeting by
N-Glycan-engineered lymphocytes. Tanaka.
K., Minami, K.,Tahara, T., Siwu, E. R. O.,
Koyama, K., Nozaki, S., Onoe, H., Watanabe,
Y., Fukase, K., J. Carbohydr. Chem., 29, 2010,
118-132. A HiH

. Electrocyclization-based labeling allows

efficient in Vivo imaging of cellular
trafficking. Tanaka, K., Minami, K., Tahara,
T., Fujii, Y., Siwu, E. R. O., Nozaki, S.; Onoe,
H., Yokoi, S., Koyama, K., Watanabe, Y.,
Fukase, K., ChemMedChem, 2010 (5),
841-845. HEHH

. Key structures of bacterial peptidogllyan and

lipopolysaccharide triggering the innate
immune system of higher animals: Chemical
synthesis and functional studies. Kusumoto,
S., Fukase, K., and Shiba T., Proc. Jpn. Acad.,
Ser. B, 2010, 86 (4), 322-337. A

. Lipopeptides from Staphylococcus aureus as
TIr2 Ligands: Prediction with mRNA
Expression. Fujimoto, Y., Hashimoto, M.,

Furuyashiki, M., Katsumoto, M., Seya, T.,
Suda, Y., and Fukase, K., ChemBioChem.
2009, 10(14), 2311-2315. #AH¢

. Chemical N-glycosylation by asparagine under

integrated microfluidic/batch conditions.
Tanaka, K., Miyagawa, T., and Fukase, K.,
Synlett, 2009, 10, 1571-1574. 5t

. Synthesis of crosslinked peptidoglycan

fragments for investigation of their
immunobiological functions. Fujimoto. Y.,
Konishi, Y., Kubo, O., Hasegawa, M., Inohara,
N., and Fukase, K., Tetrahedron Lett., 2009,

50, 3631-3634. it

9. Synthesis of a sialic acid containing
complex-type N-glycan on a solid support.
Tanaka, K., Fujii, Y., Tokimoto, H., Mori, Y.
Tanaka, S. Bao, G., Siwu, E.R. O,,
Nakayabu, A., and Fukase, K., Chem. Asian
J., 2009, 4, 574-580. At H

10. Synthesis of diaminopimelic acid containing

peptidoglycan fragments and tracheal
cytotoxin (TCT) and investigation of their
biological functions. Kawasaki, A.,
Karasudani, Y., Otsuka, Y., Hasegawa, M.,
Inohara, N., Fujimoto, Y., and Fukase, K.,
Chem., Eur., J., 2008, 14, 10318-10330. i
l

11. Synthesis of Rubrivivax gelatinosus lipid A
and analogues for investigation of the

structural basis for immunostimulating and
inhibitory activities. Fukase, Y., Fujimoto, Y.,
Adachi, Y., Suda, Y., Kusumoto, S., Fukase
K., Bull. Chem. Soc. Jpn., 2008, 81, 796-819.
BCSJ Award article. X 5tA

12. A submicrogram scale protocol for

biomolecule-based PET imaging by rapid
6mn-azaelectrocyclization: visualization of
sialic acid dependent circulatory3 residence
of glycoproteins. Tanaka, K., Masuyama, T.,
Hasegawa, K., Tahara, T., Mizuma, H., Wada,
Y., Watanabe, Y., and Fukase, K., Angew.

Chem. Int. Ed., 2008, 47, 102-105. & &4

(k) G197 140)
1. GRS —. R R  AEAER AL T A
77— L AmBl RO ERK, H AT
£ 91 [MIFEFES 2011.3.26-29, #Z43)11K

=

2. DRMYE—. TPINESZEGET  REARS
Bl & AR A A= 0 TR AR LT D R
PEE AP E ORBEM. AR 91 [|
FRFL, 2011.3.26-29, #A)IIKF

3. Koichi Fukase, Synthetic approach for in vivo
functional studies of glycans: Application of PET
imaging, invited, The 2010 International
Chemical Congress of Pacific Basin Societies
(Pacifichem 2010), 2010.12.14-20, Honolulu,
USA

4. Koichi Fukase, Study of microfluidic reactions
toward production of biofunctional molecules:
Application to glycan synthesis, Invited, The
2010 International Chemical Congress of Pacific
Basin Societies (Pacifichem 2010),
2010.12.14-20, Honolulu, USA

5. Koichi Fukase, Yukari Fujimoto, Katsunori




Tanaka, Synthetic Approach for Elucidating
Glycan Codes, Invited, The 5th International
Conference on Cutting-Edge Organic Chemistry
in Asia (ICCEOCA-5), 2010.11. 7-11, Hsinchu,
Taiwan

6. Koichi Fukase, Synthetic Approach toward
Understanding In Vivo Functions of Glycans,
Invited, The 25th International Carbohydrate
Symposium (ICS 2010), 2010.8.1-6, Makuhari
Messe (Chiba)

7. Koichi Fukase, Katsunori Tanaka, Tatsuro
Masuyama, Kaori Minami, Eric R.O. Siwu, Koki
Hasegawa, Tsuyoshi Tahara, Hiroshi Mizuma,
Yasuhiro Wada, Yasuyoshi Watanabe, Synthesis
of new probes for chemical glycobiology:
application to PET and fluorescent imaging of
glycoproteins, glycoclusters, and living cells,
Invited, The Second International Symposium on
Combinatorial Sciences in Chemistry, Biology,
Catalysts and Materials (SCS09), 2009.9.19-23,
Beijin, China

8. RS —. ARG CAMEREIZEDS  ~
A 7 v 7 w—a L BAERKIC & DR
L BESHOBPEREMRAT . FIFREREL, 5 29 A
HAREE P2 E2, 2009.9.9-11, iSRS ST
et s— (RER)

9. Koichi Fukase, Molecular Probe Method for
Studying  the  Biofunctional = Role  of
Glycoconjugates, Invited, The 25th Naito
Conference, Chemical Biology II -An Emerging
Filed Inspired by Natural Product Chemistry-,
2009. 9.8-11, Shateraise Gateaux Kingdom
Sapporo (Hokkaido)

10. ZEE—. SERNANRE RfE Lo~ 1 7
77 u—ERARE . T — - <A 7 a Gt
FERH AP EZERRE, 7u— <A 7
A RMTIES B 21 (A BRI 2, 2009.8.7,

PNITEE =5t e

11, TR —. AR CAEWREICE S

~A 7 m7a—4RkE BEA R K DR
HEGE & BESH D TR REARAT . FAFRRRT. O 34
[P BSOS AR 2. 2009.8.3, BIFE EBERY:

12. RS —. FESHO G E in vivo RSy
TR, HIRRET. 4 4 BIRRbF G
2. 2009.7.8-10, S<IEF T RHETL (K
B

13. Koichi Fukase, Chemical Glycobiology of
Self/Non-self Recognition, Invited, Gordon
Research Conferences, Carbohydrates,
2009.6.14-19, Tilton School, Tilton, NH

14, G —, VBTN [ I hang
=D EETFR B & L TORNK
-] BCEIHACOBFIZEHT LIy
Uangdno— fffEEE, AR
89 FFAES, 2009.3.27-30, HAKF (TH
D)

15. MG —. NTF R - XU TB HiUR
D HEFHETRIE & PET 12 L B EEEFRMT ~D

JOHI, HRRE, 2RI =2 AR Y T A S
A FEFEMO~A 71 F—X - BYERRER
ABR OO B2 &R, R B 58 SR A
(APDD) + ~A 7 1 F— X - LRIRERHIKFRERAT
FeadLfE, 2008.8.9, HURLK I FH

16. Koichi Fukase, Chemical synthesis of
bacterial PAMPs for elucidation and regulation of
innate immune response, Invited, 10th Biennial
Meeting of the International Endotoxin and
Innate Immunity Society (IEIIS2008),
2008.7.30-8.2, Edinburgh, UK

17. GElEE —. L6 K CHESH O LRk RE

RT3 2. ARG, BT AR YT L5 3
FIAMEARALFD 7 12T 4 7, 2008.7.7,

UL AOPZERTROEHEFERT (B R0

(&) (GF 10 1)

1. Fujimoto, Y., Tanaka, K., Shimoyama, A.,
Fukase, K., Self and nonself recognition with
bacterial and animal glycans, surveys by
synthetic chemistry, Methods in Enzymology
(2010), 478 (Glycomics), 323-342.

(PEZEM PEME)

Oty GE 1 40)

R VYT R~y 5 A X —
OHLEE L Z DI

IR RIS . HRad, PEOASE.
/hlsE—

MERIFE « ENTRPENKIRKR Y, NI TBE
PN e S T SV e = S e O

Ti¥H - PCT/JP2009

%5 1 080637

HIFEAEH B : 2009 4F 3 H 27 H

ENs DR [EHN

(Z Dfth)

R— b=
http://www. chem. sci. osaka—u. ac. jp/lab/f
ukase/

6. WFITHLAK

(D) WFFefREE

ZEiE ¥5— (FUKASE KOICHI)
RBRKT - REFBeBeafrseft - #dx
WFgEE &5 1 80192722

(2) Wz sy R

FEA P70 (FUJIMOTO YUKARI)
KK« REBTE AR - HeHdZ
9eE %5 - 00362616

M st (TANAKA KATSUNORI)
KK« REBLEFAFTEFR - B
W& %5 - 00403098



