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77 LEEVERE OSMERERL Y U R85 (LPS) 13REM e BRGIEIEER T CTH Y | LR & 72525 KdoPHep & W o 72
MERFEREEZ STea 74 ) THEE2N U UEEPLO D B RAICES LTE S e o T 5, T4, Z OMEFFAFEKdo<°Hep
D B RGP HIEH~D B G-V R ST D,
Qb bA T L7 F -1 (hintl-1) & ARERARE & O EVERT HO OH
hintL-11% B 48505~ DB G-V RER ST\ B & L8 2 BTl %, SeATHE "
L 012 hINL-1OFE T — 7 1TRML 2 O A — U TH Y . Kb HO coo é%

1,29‘2“—»%3%%75@“5Kdo&sHepﬁihlntL-l LRIEAERT % = & 7 5LPS 2u—2 R
AhIntL-10 U H K& L TURB I TWD, ARBFFETIL, LPSOE ST o :
T HKdoPHep D LS & hintL-1 & O EAERICOWTRE Lz, £ HHINJLm
UL, Kdo & Hep D ¥, —HfED 4T kA % Ak L7z (Figure 1) , R= ,4(/\0&\,“ < '
¥, RIRL2D A — URE DA HEZ L HhintL-1 & OBFIVEDZAL % fighr e O

T B~ ) — ADRRERS L OGSOV T bR R AR LTz, F'gwe 1 gefeey (EXF /*ﬁnﬁﬂ’“

B LTAZ LA L hintL-1 & O AER 2 Rm 7 7 X AR Lo TIRIT L7 & 2 A, KdoHbE, HepHifl, X
FAENDINL-1 & O EAERAPHER SN, F72, v/ —AHE IHepHbE & te~<hintL-1 & OFFEAMK T Lz, —J5 T,

<) — A T HEIHep “HE L b hintL-1E OBFIENRRIZETH D 2 EAVRENTZ, TNHOREENS, hintL-1OBE R
TF—T7IE, KIRL2VA— S TRl AV Iy ) U NERE G D LD THL N E oz,
O A = /U4 Alcaligenes faecalis Kdo-lipid A& K
ZRET, KdoDFIIZ LV U & RADIEENZA T o2t o2 P
DLWV FHFIRRE SN TWD, fFilziX, Escherichia g_o A coon R_o&/ww
coli U & RAIZSERIEIEZ A3 525, KdoasfinL

= b DI IEE S I0E R S 59, — kT, Hot % ;%§ﬁﬁo Ho" %% R EEEQO

. . 0 HN o HN O—II:I’ _OH o HN o
Helicobacter pylori U £° RAD—FHIZ- DU TidKdod 0 o o ~OH o
HO HO HO
( )10 O
D)o o< Do

W2k, Ta=RA BT oA IR ~EBLT S

)10 O
LA ST B, I THREAED b T fi :§ a fi
ENFE Y SRR E A, faecalisH SR D T S LEHD Dle "o e
BORE D) B RARHZOWT S, KdoD Mz L v i Kdo-Hexa AfLA (R = H) Kdo-Penta AfLA (R = H)
ORI OEND Z ENRBIN TV, F72. A Kdo(P)-Hexa AfLA (R = —S':HH ) Kdo(P)-Penta AfLA (R = —S';’HH )
faecalisf 2k DKdolL Y VEBEHMEMI AT TWD25, U Figure 2. 1Zf1E&Y (A. faecalis!) E FA)

VEREKdoE ST U B RAOWREFNI/2< . U VEMEKdod U & RAICE X DB IARAR CH-T-, T T, BHEEOFF
IC&OKdod U U EREKAOAMIAN L7z ~3H 7 S /LA faecalis U B RA  (HexaAfLA) DAL & RIS 2 Sh7-d, D
FER. Kdo-Hexa AfLA, Kdo(P)-Hexa AfLAIT & #1ZHexa AfLA L Y 99\ F SRS TGP LAE 278 LTz,
AWFFETIE, R Z 7 U VEIA faecalisV B RA  (Penta AfLA) 23Kdo, U > BREKdoDAHINZ X W IEHEIC E D X 9 728k
NRONDENEREET D720, Kdo-Penta AFLAZR L 'Kdo(P)-Penta AfLAZ A% L. &RALEWE AWV CIEME & F1n L 7=
(Figure 2) ., ZOfER, Penta ALAIZ DWW TIE, KdoDIMIEEIZHE L Z2n—57T, U VEHEKdoDOfHINC X 0 Bk %
FAEMAVER NGRS D Z BB ol
Ref 1) Kiessling, L. L. et al, Nat Struct Mol Biol., 2015, 22, 603. 2) Kiessling, L. L. etal, J. Am. Chem. Soc., 2020, 142, 2386. 3) Kusumoto,
S. etal, Angew Chem Int Ed Engl., 2001, 40, 1475-1480.4) Fukase, K. et al, Chem. Eur. J., 2011, 17, 14464. 5) Uto, T. Doctor thesis (Osaka
university) 2022.
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Lipopolysaccharide (LPS), one of the cell surface components of Gram-negative bacteria, activates innate immunity. In natural LPS
structure, the antigenic polysaccharide is bound to terminal glycolipid lipid A via a core oligosaccharide that contains bacterial-specific Kdo
and Hep. Lipid A is the active center of innate immune function of LPS, and recently it has been suggested that Kdo and Hep have also
been implicated in innate immune regulation.
@ Interaction analysis of human intelectin-1 (hIntL-1) with Kdo and Hep derivatives

hintL-1 is suggested to be involved in innate immune regulation. Previous studies'? have suggested that the motif recognized by hintL-1
is the terminal 1,2 diol structure, and that Kdo and Hep, which have terminal 1,2 diol structures, interact with hintL-1, suggesting LPS as a
ligand for hintL-1. In this study, we investigated the interaction between hintL-1 and the disaccharide structures of Kdo and Hep, which are
partial structures of LPS. First we synthesized the biotin labeled monosaccharide and disaccharide structures of Kdo and Hep (Figure 1).
We also synthesized the biotin labeld monosaccharide and disaccharide structures of mannose to analyze the change in affinity with hintL-
1 depending on the presence or absence of the terminal 1,2-diol structure (Figure 1). Hgg__ oH HOHO .

Surface plasmon resonance (SPR) analysis of the interaction of the synthesized é
compounds with hintL-1 showed that the Kdo, Hep, and disaccharide monosaccharides " o
interacted with hintL-1, respectively. In addition, the affinity of mamose ' "™ 77
monosaccharide for hintL-1 was lower than that of Hep monosaccharide. On the other ;
hand, mannose disaccharide was shown to have the same affinity for hintL-1 as H Hi—{nH
compared to Hep disaccharide. These results revealed that the motif recognized by ER i A(/\OZ\’N I s I

hintL-1 contains not only a terminal 1,2-diol structure but also an oligomannoside
Figure 1. Target compounds (biotin-labeled)

moiety.
@Synthesis of the Peyer's patches symbiotic bacterial Alcaligenes faecalis Kdo-lipid A

It has been reported that the activity of lipid A is affected by oOH P o "
the addition of Kdo moiety. For example, the addition of Kdo COOH R—Oﬁ/COOH
to Escherichia coli lipid A enhances its immunostimulatory o. “ &/ o8 &0&/0 o
activity about 10-fold®. On the other hand, the activity of Ho™" %@, 9 on HO’Po_Oo ~ ;@ﬁ 9 on
Helicobacter pylori lipid A is converted from agonisitic to o o o={ O™ on o o o o< ° " on
antagonistic by the addition of Kdo®. It was also suggested that (23“’ 0 D (go 0 D (())10 0 M ()1HO S
the activity of lipid As derived from Peyer's patches symbiotic o 3&8 "o
A. faecalis changes with the addition of Kdo. A. faecalis Kdo Pl (e
moiety is characterized by modification with a phosphate Kdo-Hexa ALA (R = H) Kdo-Penta ALA (R =)
group, but the synthesis of lipid As with phosphorylated Kdo ~ Kdo(P)-Hexa AfLA (R = —R-OH) Kdo(P)-Penta AfLA (R = —POM)

has not been achieved, and their function is unclear. Therefore, Figure 2. Target compounds (A. faecalis lipid A)

the predecessor to this project, Dr. Uto, synthesized hexaacylated A. faecalis lipid A (Hexa AfLA), which has Kdo or phosphorylated Kdo
added, and investigated their immune function®. As a result, both Kdo-Hexa AfLA and Kdo(P)-Hexa AfLA showed weaker
immunostimulatory activity than Hexa AfLA. In this study, in order to investigate how the activity of pentaacylated A. faecalis lipid A
(Penta AfLA) is changed with the addition of Kdo or phosphorylated Kdo, | synthesized Kdo-Penta AfLA and Kdo(P)-Penta AfLA (Figure
2) and evaluated their activity. It was found that the addition of phosphorylated Kdo but not Kdo, enhanced the activity of Penta AfLA.
Ref 1) Kiessling, L. L. et al, Nat Struct Mol Biol., 2015, 22, 603. 2) Kiessling, L. L. et al, J. Am. Chem. Soc., 2020, 142, 2386. 3) Kusumoto, S. et al,
Angew Chem Int Ed Engl., 2001, 40, 1475-1480. 4) Fukase, K. et al, Chem. Eur. J., 2011, 17, 14464. 5) Uto, T. Doctor thesis (Osaka university) 2022.
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EFERERIE, U ARZH (LPS) ICEENLMEFAH~T F—AL Kdo %Dk T LT F
(hIntL-1) & O EAER#ENT & A Alcaligenes feacalis FH3E D Kdo-VU ¥ K A &RIZEY #LA 72,

LPS 1%, 77 A2MEE OANEZ KT 2 EEEE Th v . KRN A RAE ISR 7 & LT
S, ZRERMICHFEAETDREREY) R ABNEEFLTHDL, —FH., IBE LRARICEIL TS
hintL-1 1%, MG K0 BEAEML, BREZEICHEET 5L23F 26N TS, hintL-1 34D
DERBIAFET DN T N7 T ) —AEEEZRBRTHL 7 F - ThO | IF LPS (2 £ 5 M B FF
AREAT P =2 REET D AME I, MFICHLET LR 1,2 P4 — A HEENRRET —7
ThdHIENERINT, MEBEKE, FRICES 1,2 VA=A #EEZ2H7 25 Kdo 225 N~ 7 h—
ADZHEEAR L, SPR & W72 hintL-1 & OHAEAERMNT 2 FEii L=, Zh b OHYE L R G
ERIEFEETHS T2, K 12 VA —AEEZ T E RV~ /) — 2B TH, HBEICT 52
ETCHMMENEE I L L, hIntL-1 383 T 2 B2 AH L7,

MEMFIEE T, BERREY SN A = ARICIAET D A feacalis FIZR D LPS 23, 58 Hh K
ERIEORILAEME L THEIEL TS Z EE2RML TWb, JBIT, A feacalis LPS O MR E S
e AT TINB R ZT N TR TUARO) B R ABRESINTZ, YEMEETIX
Kdo OfINA Y B R A DIEHICREREELEXDHZENAHINTWTED T, ~F 7 LA 4
faecalisKdo-U B F AR B RIZ S HIZ U UBEDNKEAG L7z Kdo(P)-U B R ADBRAERINTZ/ER, £
LDOEHIZVE R A XDV ERNRENTz, —F T, RARGFELDELZVDIEX 27 il
TP, ARV ERN A ICRERBIERTIAONT, 72T ThHoHZ MBI L7z, Kdo
725 N Kdo(P) B FE S LIe X ¥ 7 U A faecalis V B R A DERIZSINTELT, ZO4LEUH
BRIIRMBEH CH-7-, 22T, BRHEKIX, N &7 WA A faecalis Kdo-U B R A7 H IR ¥
7 VY A. faecalis Kdo(P)-V B R A DG RBICIRY LA, TR HDOHEMICHKII LTIz, EHIZ, NU¥
7 VAL A faecalis Kdo(P) ) ERADRZEERELEEL T, REEBIEHZ -T2 & 25600
72. Kdo(P)##iE D iz UE R ADEWRT X IT=A R b T I=2 b ’/ﬂfﬁ&éht
HRATHOTTH D, D\J:@J: NI WIL, A. faecalis LPS OIEBEMENT I A& RALFRIZT 7 11**?:
L, #rLWin iz L7z,
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