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In order to understand the molecular structures and bioactivities of innate immune
stimulators in the environment, we isolated and elucidated the structures of natural innate
immune receptor (eg. Nod1)’s ligands, and also succeeded the chemical synthesis of
bacterial cell wall peptidoglycan fragments (including tracheal cytotoxin (TCT)), and a
phsphoglycolipid from an extreme thermophile, for the first time.

AR TERA
(EHHANL : )
[ERESES ¢ REEEEN &
2007 4R 6,900,000 2,070,000 8,970,000
2008 fEJE 3,700,000 1,110,000 4,810,000
2009 “EJE 3,900,000 1,170,000 5,070,000
G
FE
f gt 14,500,000 4,350,000 18,850,000
IR B % TRk

B g D4y ﬂﬁ Wy R
%~7—P:§%ﬁr\@ADT HHE AL, ~7F 27U B>, Nodl

1. BRGSO 5 HFEE AW FREEAR S O . Wi

HORGIE X, PR A O 5 1R % 78k OFTET 2 HFZEE CTlid, AE B e iR,
LR e LT v AT A THDZ b 77 LREMEE O M E B I TE LRV e
2. EFEOZHEEOHR SRR VB & HIE M 2 FFOWNER Y R OIEEAR
2725 T D, ZORROIEME & 7o 75t K-V NAZREMFIEIZE DB 6NICT
D—o L U THIEE B RAEBRYE D{bF HE LB, MEMEEESRTTF N7 U D




BNEEREEN LT IV TF R THD
T EHEALMILTWE, F72. HIBNEA
[N+ Nodl, Nod2 37 F K7V B DZR
K TH Y, Nodl 1E7 T LRSS —E D7
T ABGHREEDORTF R U DA EEN
% meso-T X ERXA Y e (DAP) ZEidr
RTF Rk 52 & (Nature Immunol.
2003,4,702) . Nod2 BNLT I NS F &
Ritk9 5 & (J Biol. Chem. 2003, 278, 5509)
EIVHUVRKOBRLE L HIZHLNIL
TWe, XTF KT U B OZFIRIZONT
WX, xS D o TN, R TH RN
W _XTF RV D i EERTE L
WZF OREREEZH L LT,
Fo,—H. IVHUROBRS & E BT,
ME BT ICHFEIET D Nodl U T K
(Nod2 IZ & » TIFgddk s zewny) Z3A L
7= (J. Biol. Chem, 2006, 281, 29054), DAP %
EGle_XTF KT o BFEOME. B2 IE.
KIGESGED 7T KR, A ECN G E %
EieNTF T RJE D DT O FAEME OB
FERIZ X - T, Nodl MiEMALSHD Z &N
IRENTWD, ZOKIRY H RiL DAP %
Gl PHINALOD, PO LD ek,
WRETHEETINEARHATH-T-, £,
Nodl DOBEEFERBHEFEDT LLF—EK
BEMHENALNDZENRENTVWS D
EG ., FOERRICHIENF -, £Z T
AHFZEIZBWNTIE. ZOKRKRY H o Rizown
THEE MBS LOMEMRT 2175 Z Ll &
0. RIEROFENICEERER AR LT
HEEZ BN Nodl DEREAHIEL TW5
U REHLNNITHZEE LT,
HEEED I N—1T, XRTFRTUHD
FEGE M R L 2 FESE LT 8 B2 DN 4 BT
F REAGEROERRIZEFILTEY, Zhbn
Nod2 ® VU H v FTHbHZ L. Tolllike
receptors (TLR) 2 ZiE AL L7222 & & WL
L CW7= (Org. Biomol. Chem. 2006, 4, 232) ,
F-. BoNTEXTFRT I D - TT TR
v N EMEEE VT, = — RRFED
Ezekowitz %<2, 2811 K® B. L. Lee #i% &
HET, BHEOSLTF R BBk s o)
7'E (PGRP) T & % #eadifkigiE 2z Bl 50z
L7 (. Biol. Chem. 2006, 281, 7747, Blood.
2006, 106,2551) , PGRP |3t ML 4FE, B
B+ EEFAET LI Z b TR,
B T 35 W TR S 2 A oD T2 B e 15 B 4 1
CTW5b, RIFFETIL, PGRP ORI T
b FafllEs &t DAP BIRFF 7Y H v
AT ALONMBENLTWNWAZ LG, Z
NETAERENTZZ EDORWHR—ED
T oe FuelliEEHAE ST F KT v
G2 AR L, = PGRP |2 X 5385k %
B+ 5 & L BT, Nodl, Nod2 DiEMAKIC

OWTHBERITAHZ L& Lz, Frilc, BH%
#i# TCT (tracheal cytotoxin)lL7 >t R i
BEHTDH DAP WATF R U h D75
TA MEEL L THLNTEY, Nodl V
Wy RThHEBEZLNDM, Nodl BIKIZ
ML L CH W IIER S ey, 22
T, TCT 72 b T Z D EIE AL AR L,
EPIEPEIC OV T HRFET 2 FIZTONTH
HE9E L7z, 72, DAPRIRTF N7 Y B
DY K UREEIZ DV T & BRI 72 7=
W, TCT BEL W DAP BT F RT Y 2D
MR LS ORVIOEEREHIET Z &
L L7, £72. AR L7= Nodl U R, %
7o % DRI, BB DGR EITV, HEREfR
WICHERRSF7 e —T7%25528 L LT,
T, Bt B EEE S LT, B
BIZIEE EN R WEEE RO TR
IR AL 2 T RTREE A B & flEx D4y
SO EATH Z L L Lin, £, Sl
HEHEEWIRELBIZZNETHE D
SN T IRl EEHEE Thermus
thermophilus HRDFFE: Y R LENREIC
DWTHRAIOILFEREITH) Z & &L, Gk
bW % o T 50 5 EOE ME O BN D0
THIiTHF L L,

2. WHEOHEHM

ARFIETIX, FH7R B SR G & 5o
{CEMERBT D2, EEEMITFELR
WA R OERBREERR Y 2 ALFARK L,
EDEYIEVEDORE - fRMT 21T 5 & & BT,
ARSI P Ry DT 24TV AERBE O
B a5 BIRGEIE LR ORI 2 H
fEL7=,

3. WDk

(1) FFRNodl U H > Ko HiEfE & SR E
BREEIC Nodl UV H Y RAFEEL, B D
T % O E FHIEIC b > Tnb B %
LN &G, £7, MERRERTPICHEE
T HRKNodl VT RERZIT-7-, B b
A Nod1 O FIEITEM: 2 RO 4y & WikH 77 7 2
THBEL, MS, NMR % H.0MT L 7= gt % e
O,

(2) HIRGEREE O H IR ARk & s i
BEME

(LB BB D 72 Wl &2 D B 3RS TE AL
BFITOWTAERIEDBIS & BotEED 5
WK AR AT -T2, £D—2E LTKR
e CRE SRR Nodl U H v REETe
Tre NalErEHETLNTFRTY v
HSHEE DA AT T2, Tk RulEiz g
LT TF RT Y DRSS L OEE O
P E 2 ST TF K7 ) &I
WTCIE, Nodl, Nod2 &% I PGRP {2k %



kA E Uiz, £727 v F A= E 4 Nodl
V7 ROEGREBEREMFSE, Nodl, Nod2 @
B AT R ERERIR DG RRIZ DWW T HAT
> 72, £7=. Thermus thermophilus HI3 1V T8
{EHEREE 2 & e Fr A R BEREE D &
FROT=, o BRI 7Y 2 2 ARG % G e
BRIER 21T > 72,

HoNTALEMITONTIE, ZHREOIEME
b, I X OFE~ O RIETE O RIE 21T >
7=

4. WFFERRE:

(1) KK Nodl U Ay R HEE & HEEE
AR I AT ET D KA Nodl U o K
YRFZRIZ DT, Escherichia. coli B LW
Bacillus subtilis 2>\ TEEOIE M 4y %
4yEE L. ESI-QTOF-MS 35 L O'NMR % & &
LCTHWAZ EicXy, RARICHFEET D
humanNodl U # > ROIEMEREE O/RRATIZIX
COTHE LTz, 725, E. coli DEHE L
BT S, £ Nodl U K&ELT,
GleNAc(B1-4)(anh)MurNAc-L-Ala-y-D-Glu-
DAP Z# RH L=, ZofEFIz kv, BigEdiz
FET 5 AARGEIEELR oW T, o1
WEZEBE LEReiRicLzZEE X
TW5,

(2) BARGIEHEE OFHE R & % il
e

Nodl V 7> FH B WE PGRP IRk &
HFEL LT, Tk ez o7+ |
TV e TTTAL NOBEREITH 128,
WRTEES T 2 XY UIBOARKEB X
WHESXTF ROERR LV — &ML L,
Tracheal cytotoxin (TCT, &4 ERMINEESR)
DOFTHI O TOLFAEFIZHKE) L7z, DAP
HRIRTF RY F O IR LBEAMNEET
HDHHET N T XTF FIRIZHONTH &)
DERAEEMR Lo, —H, ZHVE CHEEDOHE
FICAHINTWE T v TF A= T
F K7V O EECONT L AR ELT
W, 1D TT v FF = DT F T S5
T A NERRICEI Uz, F 22 FIR O
REE DML 7o X I =2 M AZHIEL
7o T A = OFRCEREE RIS KT
L=, BN 7=AR Nodl U RizHoW\WT
I%. Nodl FIBLIEVESE D AMTEMEZ2HIES 5
Z LT K BBRER VRS R A 4572, PGRP 2 X
L7 e RafErEieXTF KT /7
T T A MEBEORFHRIZOWTHHEZTT
Sl Flo, EIEREEOERILEME S
L. AR Ly e —7 L LTl
HRTREZR Sy FREZIG D Z LI LT,

B2, BB RO+ & LT,

5 BTN Thermus thermophilus B K D FE5E
72U VEREHERR I DWW T, B 2
Wi ariB iRy 77U 2 o RELA R D 5 ik

SEEITWERRREER LT, F-AEwEED
BIEZATV, RERSIEEEZ > L, U7
VLT a— LVEN NI D E A
R DR R AT,

ARWFFEIC LD T E THEE S TR
THLMNIR > TR o T-FE %2 O B KRG
EIEMEAL A FIC W THEE B X ONE M & i
32 Z LICkE L, @EE o L REiE o
U T — & e B R RGN 2 oL EY
FEDALFERIZ b R Lz,

5. E7pdEIGm L
(WFFEFRAE . WHIEo 8 M ONEHEIT 78 (12
ES 7Y

CMEskRm ) (B 24 14)

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

2. Huang, C-y., Wang, N., Fuyjiki, K,
Otsuka, Y., Akamatsu, M., Fujimoto, Y.,

Fukase, K. Widely applicable
deprotection method of
2,2,2-trichloroethoxycarbonyl (Troc)
group using tetrabutylammonium

fluoride. J. Carbohydr. Chem., 2010, 29,
1-9. &waih

3. Azuma, M., Sawahata R., Akao, Y.,
Ebihara, T., Yamazaki, S., Matsumoto,
M., Hashimoto, M., Fukase, K,
Fujimoto, Y., Seya, T. The peptide
sequence of diacyl lipopeptides
determines dendritic cell
TLR2-mediated NK activation. PLos
One 2010, 5, e12550. ¢

4. Asano, J., Tada, H., Onai, N., Sato, T.,
Horie, Y., Fujimoto, Y., Fukase, K.,
Suzuki, A., Mak, T. W., Ohteki, T.

Nucleotide oligomerization binding
domain-like receptor signaling
enhances dendritic cell-mediated

cross-priming in vivo. J. Immunol.
2010, 184, 736-45. At

5. Gutsmann, T., Howe, J., Zdhringer, U.,
Garidel, P., Schromm, A. B., Koch, M.H.,
Fujimoto, Y., Fukase, K., Moriyon, I.,
Martinez-de-Tejada, G., Brandenburg,
K. Structural  prerequisites  for
endotoxic activity in the Limulus test as
compared to cytokine production in
mononuclear cells. Innate Immun.



2010, 16, 39-47. &t

6. Bongat, A. F. G., Saksena, R., Adamo,
R., Fujimoto, Y., Shiokawa, Z., Peterson,
D. C,, Fukase, K., Vann, W. F., Kovac, P.
Multimeric bivalent immunogens from
recombinant tetanus toxin Hc fragment,
synthetic hexasaccharides, and a
glycopeptide adjuvant. Glycoconj. .
2010, 27, 69-77. &t f

7. Fujimoto, Y., Hashimoto, M.,
Furuyashiki, M., Katsumoto, M., Seya,
T., Suda, Y., Fukase, K. Lipopeptides
from Staphylococcus aureus as TIr2
Ligands:  Prediction with mRNA
Expression, Chemical Synthesis, and
Immunostimulatory Activities.
ChemBioChem, 2009, 10, 2273-2403.
B

8. Fujimoto, Y., Konishi, Y., Kubo, O.,
Hasegawa, M., Inohara, N., Fukase. K.
Synthesis of crosslinked peptidoglycan
fragments for investigation of their
immunobiological functions.
Tetrahedron Lett. 2009, 50, 3631-3634.
i

9. Tawaratsumida, K., Furuyashiki, M.,
Katsumoto, M., Fujimoto, Y., Fukase, K.,

Suda Y, Hashimoto, M.
Characterization of N-terminal
Structure of TLR2-activating

Lipoprotein in Staphylococcus aureus. oJ.
Biol. Chem. 2009, 284, 9147-9152. 25
A

10.Kawasaki, A., Karasudani, Y., Otsuka,
Y., Hasegawa, M., Inohara, N., Fujimoto,
Y, Fukase, K. Synthesis of
diaminopimelic acid-containing
peptidoglycan fragments and tracheal
cytotoxin (TCT) for investigation of
their biological functions. Chem. Eur. oJ.
2008, 14, 10318-10330. ##iH

11.Yano, T., Mita, S., Ohmori, H., Oshima,
Y., Fujimoto, Y., Ueda, R., Takada, H.,
Goldman, W. E., Fukase, K., Silverman,
N.,,  Yoshimori, T., Kurata, S.
Autophagic control of listeria through
intracellular innate immune recognition
in drosophila. Nat. Immunol. 2008, 9,
908-916. iy

12.Fukase, Y., Fujimoto. Y., Adachi, Y.,
Suda, Y., Kusumoto, S., Fukase, K.
Synthesis of Rubrivivax gelatinosus
lipid A and analogues for investigation
of the structural basis for
immunostimulating and inhibitory
activities. Bull. Chem. Soc. Japan. 2008,
81, 796-819. (Award Article) ##iH

13.Hasegawa, M., Fujimoto, Y., Lucas, P. C.,
Nakano, H., Fukase, K., Nunez, G.,
Inohara, N., A critical role of
RICK/RIP2 polyubiquitination in
Nod-induced NF-kappaB activation.
EMBO J. 2008, 27, 373-383. #it

14.Tohno, M., Shimazu, T., Aso, H., Uehara,
A., Takada, H., Kawasaki, A., Fujimoto,
Y., Fukase, K., Saito, T., Kitazawa, H.,

Molecular cloning and functional
characterization of porcine
nucleotide-binding oligomerization

domain-1 (NOD1) recognizing minimum
agonists, meso-diaminopimelic acid and
meso-lanthionine. Mol. Immunol. 2008,
45,1807-1817. &Hif

15.Rallabhandi, P., Awomoyi, A., Thomas,
K. E., Phalipon, A., Fujimoto, Y., Fukase,
K., Kusumoto, S., Qureshi, N., Sztein,
M. B., Vogel, S. N., Differential
Activation of Human TLR4 by
Escherichia coli and Shigella flexneri 2a
Lipopolysaccharide: Combined Effects
of Lipid A Acylation State and TLR4
Polymorphisms on  Signaling. .
Immunol. 2008, 180, 1139-1147. &t

16.Fujimoto, Y., Iwata, M., Imakita, N.,
Shimoyama, A., Suda, Y., Kusumoto, S.,
Fukase, K., Synthesis of
immunoregulatory Helicobacter pylori
lipopolysaccharide partial structures.
Tetrahedron  Lett. 2007, 48,
6577-6581. At

17.Fujimoto, Y., Inamura, S., Kawasaki, A.,
Shiokawa, Z., Shimoyama, A.,
Hashimoto, T., Kusumoto, S., Fukase,
K., Chemical synthesis of peptidoglycan
fragments for elucidation of the
immunostimulating mechanism. J.
Endotoxin Research 2007, 13, 189-196.
e

18.Fujimoto, Y., Synthesis and functional
analysis of the key compounds
responsible for signal transduction.
Yuki Gosei Kagaku Kyokaishi 2007, 65,
1170-1178. i

19.Uehara, A., Fujimoto, Y., Fukase, K.,
Takada, H., Various human epithelial
cells express functional Toll-like
receptors, NOD1 and NOD2 to produce
anti-microbial  peptides, but not
proinflammatory cytokines. Mol.
Immunol. 2007, 44, 3100-11. # 5t

20.Park, J. H.,, Kim, Y. G., Shaw, M,,
Kanneganti, T. D., Fujimoto, Y., Fukase,
K., Inohara, N., Nunez, G., Nod1/RICK
and TLR signaling regulate chemokine



21.Hashimoto,

and antimicrobial innate immune
responses in mesothelial cells. .
Immunol. 2007, 179, 514-521. &FHAH
M., Furuyashiki, M.,
Kaseya, R., Fukada, Y., Akimaru, M.,
Aoyama, K., Okuno, T., Tamura, T,
Kirikae, T., Kirikae, F., Eiraku, N.,
Morioka, H., Fujimoto, Y., Fukase, K.,
Takashige, K., Moriya, Y., Kusumoto, S.,
Suda, Y, Evidence of
immunostimulating lipoprotein existing
in the natural lipoteichoic acid fraction.
Infect. Immun. 2007, 75, 1926-1932. &
A

22.Azuma, M., Matsuo, A., Fujimoto, Y.,
Fukase, K., Hazeki, K., Hazeki, O.,

Matsumoto, M., Seya, T., Inhibition of
lipid A-mediated type I interferon
induction by
bactericidal/permeability-increasing
protein (BPI). Biochem. Biophys. Res.
Commun. 2007, 354, 574-578. &t f

23.Hasegawa, M., Kawasaki, A., Yang, K.,

Fujimoto, Y., Masumoto, J., Breukink,
E., Nunez, G., Fukase, K., Inohara, N.,
A role of lipophilic
peptidoglycan-related molecules in
induction of Nodl-mediated immune
responses. J. Biol. Chem. 2007, 282,
11757-11764. #Ht

fth, 5t 24 4,

1.

FRFER] (G0 1F)

2010 Joint Meeting between the Society
for  Leukocyte Biology &  the
International Endotoxin and Innate
Immunity Society. “Molecular Basis of

Endotoxic Activities Based on
Synthesized Various Lipid A/LPS
Partial Structures.” Y. Fujimoto.

(Vancourver Canada, 2010.10.7-9).
5551 7] %%ﬁ%’%ﬂ:/\%ﬂ‘uﬁax, Y H R
G 2 TE AT 2 il A BE S
RTU BT T 7 X N OREIERRT,
/\EJZ ERERE”_EA DN D (HEETA
DAL, A 2009.10.7-9).
Combinatorial Chemistry and Chemical
Biology toward A New Paradigm for
Drug Discovery (CCCB), “Synthesis and
Biofunction of Innate
Immunostimulating  Glycoconjugates
from Bacteria” Y. Fujimoto. (Senri Life
Science Center, Osaka, 2009, 9.24-25).
15th European Carbohydrate
Symposium (Eurocarb2009). “Synthesis
and Biofunction of Nodl Ligands of
Peptidoglycan; Innate

Immunostimulating  Glycoconjugates
from Bacteria” Y. Fujimoto. (Viena,

Austria, 2009.7.19-24).

H AR5 89 FFAES, “HIIEN B 5%
P RARNodl IZXf 32 U A2 ROER L

T RIEH AR (HARKRT, T
3£ 2009.3.27-30).

FemEEREa Y —v 7 A (JCGG)

TURT T L BRGIELTEEALT DN
T U 7 HORESFEE DG AL L SRR A D
Y (HE=ary7ryLrAtwrd— K/
I, 2008.12.3-4).

The 22nd Naito Conference on
“Chemical Biology”. “Synthetic study
of Dbacterial glycoconjugates for
understanding the molecular basis of

innate immune system.” Y. Fujimoto.
(The Chateraise Gateaux Kingdom

SAPPORO, Sapporo, 2008.9.9-12).

10th  Biennial Meeting of the
International Endotoxin and Innate
Immunity  Society  (IEIIS2008).
“Synthesis of diaminopimelic acid
containing peptidoglycan fragments
and tracheal cytotoxin (TCT) for
investigation of their biological
functions.” Y. Fujimoto. (Edinburgh,
UK, 2008.7.30-8.2).

The International Conference on
Biodiversity and Natural Products
(IUPAC) ICOB-6 and ISCNP-26).
“Synthesis  of immunostimulatory
peptidoglycan fragments recognized by
the intracellular receptors”, Y. Fujimoto.
(Charlottetown, Canada, 2008.7.13-18).

10.The 10th International Symposium on

Biotechnology, Metal Complexes and
Catalysis (BMC-X), "Synthetic study of
bacterial glycoconjugates for
understanding the molecular basis of
innate immune system", Y. Fujimoto,
(Zhengzhou, China, 2008.5.12-15).

11. 25 49 [B] RIRAALE RS, <Rt
NG Thermus thermophilus FENE'E D2 E %
& SERIIETE” BEAR DY (FLiE =
vva ks —, JhifiE, 2007.9.19-21).
12. %5 24 0] AHEERULTE I — “AERKRN

OIEBUREICE D 28 LA DA & %
REMREAT” BEAD D (RIS EAEHES
HeYs, fLBE, 2007.9.12-14).

13.The 216th American Chemical Society

(ACS) National Meeting, “Synthesis of
immunostimulating peptidoglycan
fragments recognized by intracellular
receptor’, Y. Fujimoto. (Boston, USA,
2007.8.23-27).

fth 77 14



1.

(F] GF8 1)

Fujimoto, Y., Tanaka, K., Shimoyama,
A., Fukase, K. In Methods 1in
Enzymology; Self and non-self
recognition with bacterial and animal
glycans, surveys by  synthetic
chemistry. Minoru Fukuda Ed.
Elsevier, 2010; pp.323-34.

Kusumoto, S., Fukase, K., Fujimoto, Y.
Chemical synthesis of bacterial lipid A.
In Microbial Glycobiology: Structures,
Relevance and Applications, Anthon
Moran, Otto Holst, Patrick J Brennan,
Mark von Itzstein Eds. Elsevier:
London, 2009; pp.415-427.

Fukase, K., Fujimoto, Y. Synthesis
and biofunctional studies of bacterial
immunostimulating glycoconjugates.
In Progress in the synthesis of
complex carbohydrate chains of plant
and microbial polysaccharides.
Nikolay E. Nifantiev Ed. Research
Signpost and Transworld Research
Network, 2009; pp.279-308.

Fukase, K., Fujimoto, Y., Tanaka, K.
Chemical Synthesis of Sugar Chains
In Experimental Glycoscience,
“Glycochemistry”,  Taniguchi, N,,
Suzuki, A., Ito, Y., Narimatsu, H.,
Kawasaki, T., Hase, S. Eds. .
Springer-Verlag: London, 2008;
pp.200-205.

Tanaka, K., Fujimoto, Y., Tanaka, S.,
Mori, Y., Fukase, K. Combinatorial
methods on oligosaccharide synthesis.
In Glycoscience, 2nd ed. Chemistry
and Chemical Biology, Fraser-Reid,
B.O., Tatsuta, K., Thiem, J., Coté,
G.L., Flitsch, S., Ito, Y., Kondo, H.,
Nishimura, S.-1., Yu, B., Eds;
Springer-Verlag: Berlin, 2008; pp.
1205-1240.

Kusumoto, S., Fukase, K., Fujimoto, Y.
Synthesis of Lipopolysaccharide,
Peptidoglycan and Lipoteichoic Acid
Fragments. In Comprehensive
Glycoscience: From Chemistry to
Systems Biology, Kamerling, J. P,
Boons, G-J., Lee, Y. C., Suzuki, A.,
Taniguchi, N., Eds.; Elsevier: London,
2007; pp. 685-711.

Uehara, A., Fujimoto, Y., Kawasaki,
A., Fukase, K. Takada, H.
Meso-diaminopimelic acid and
meso-lanthionine, amino acids
peculiar to bacterial cell wall

peptidoglycans, activate  human
epithelial cells in culture via NOD1.
In Interface Oral Health Science 2007,
Watanabe, M., Okuno, O., Eds.;
Springer: Tokyo, 2007; pp. 275-276.

. Sugawara, Y., Uehara, A., Fujimoto, Y.,

Kawasaki, A., Fukase, K., Sasano, T.,
Takada, H. Expression of various
Toll-like receptors, NOD1, and NODZ2,
in human oral epithelial cells, and

their function. In Interface Oral
Health Science 2007, Watanabe, M.,

Okuno, O., Eds.; Springer: Tokyo,
2007; pp. 225-230.

6. WFITHEAR

(D) WFgefzs

EA. W7 (FUJIMOTO YUKARI)

KKK « KEBEFLZHIIER - HE2ET
Wroeg25 : 00362616



