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B ICRHAL | Characterization of Novel Lipooligosaccharide from Alealigenes sp. and First Synthesis of Its Active Principle
Lipid A
MXNEDES

Lipopolysaccharides (LPS) are the major glycoconjugates in outer membrane of Gram-negative bacteria and
activate innate immunity to induce strong inflammation. The terminal glycolipid called lipid A is the active
principle of LPS. Low inflammatory LPS, lipid A, and their derivatives have been expected as adjuvants for
vaccines and agents for immunotherapy. However, it is very difficult to separate beneficial activities while
avoiding side effects (inflammation, sepsis). Therefore, adjuvant derived from bacteria components currently
in practical use is only 3D-MPL (GlaxoSmithKline plc), hence it is necessary to develop adjuvants with
functions not covered in existing adjuvants, such as anti-cancer action and anti-bacterial action to develop
various type vaccine. oo

The previous research based on synthesis and functional elucidation of _{&H o
Helicobacter pylori lipid A has revealed the deep correlation between the ho YO Hog,\
characteristics of the microorganism and the lipid A activity. Therefore, based .30 " i At o™
on the findings, it is expected that the symbiotic bacterium lipid A does not show o, ooﬁ"wm o
harmful effects to humans. In order to develop the immunoregulatory lipid A How‘ ké;%w
which leads to adjuvant development, the author focused on dlcaligenes faecalis oMo o
that has been known as symbiotic pathogen in human gut Pyere’s patch, which g #-

plays an important role in immune response.! However, the biological activity "o 0 6&2:
and chemical structure of A. faecalis LPS/lipid A was not investigated. In this Ho:: ® H: 0H° H:o 9 o
study, we isolated 4. faecalis L.PS from bacteria and its chemical structure was Hot 9% o o on
determined, and then the lipid A was synthesized and investigated the g o
immunological functions.

Isolated 4. faecalis LPS was identified as lipooligosaccharide (LOS) with
shorter oligosaccharide compared to representative LPS such as £ coli. The €9 ¢y 00
chemical structure of LOS was elucidated to be a glycolipid composed of nona- ©12) (c;igi A

saccharide and multiple fatty acids (molecular weight: ca. 3,000, Figure 1) 4,

Fig. 1. A. fascalis |LOS/lipid A

Saecalis LOS was found to be promising immune adjuvant, since it showed very
low toxicity and weak inflammatory activity but high potency of antibody induction.

Furthermore, we synthesized 4. faecalis lipid A from D-glucosamine hydrochloride via key intermediate 12
(Figure 2). After the acylation of disaccharide intermediate to obtain 2, two phosphate groups were
simultaneously introduced and all protecting groups were removed to accomplish the synthesis of 4. faecalis

lipid A. om0
Finally, the Dbiological activities of o ”C’o’%ﬁﬁn%&‘ )
Y, 2 PO o o\_g ——= ox"" W OV, ==, A. faecalis
synthetic compounds were evaluated. [twas ~ "™OTew rogiziy | T —> "“"g:m 0 Bno%) ° —> lipid A
. . . a# o O
revealed that 4. faecalis lipid A has more S ’oxtslt o
Key Intermediate Py 4

moderate immune
compared to E. coli LPS. It was confirmed

the possibility of 4. faecalis lipid A as an immunoadjuvant.
1) H. Kiyono et al., Proc. Natl. Acad, Sci. USA., 2010, 197, 7419, 2) A, Shimoyama e/ al., Chem. Eur. J., 2011, 17, 14464,

stimulating  activity z
Fig. 2. Synthesis of A. faecalis lipid A
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MFREIE, T4 caligenes TRAA ) RA ) TR OB - #ERERCEDOIVE R A OGS &M &MWL~
FTOMEETEo 7,

UREH LPS) IKMEZE0T T ABEEONREBICHEETI2HESMUTH O RIS S &b I73 A
RAEFRERZDDIEHSRNBHREMFENS, TOBEFLEIERATS S, WER, ¥ 0BEEO—
MTaD Alcaligenes faecalis e b U AGWNNA LIVROBRABAIZHETHZ EMS, 20 LPS
BEhORFERZHBETL2DDEEA, TOHE, WHELZSVREETLTHEBIVER A DERIRE 20
MEETox,

TP, 4 faecalis LPS BRI L. WG EMF LR, ZOWO LPS RABEO b0 IZ %45
EREB W, JIEEELEEWM, VIFCOHMREBDBTVaNVRELTHATHDZ EEWEMIZL
2o BEWT. LPS OREEWIFEICHD AR, LPS 2 HIMERTM L 728, RSO O A Y 2 ) 2k B4, GCMS 4
., MR ZEITR oM. A faecalis LPSIZ—M7R LPS K0 bSO E W) B ) TBL0S) # ERD T 5
ZEERML.TOLOS B EMEOIEHED SRS TR 00 0FBRLEAM THsZ EE2HSMILE,

BWT, A faecalis VER AOREHRET 7. HMix DEBESH~OHMH EHZEL, Me0EHEB LN
VS B ARG AT P R AR E RS SRR EEA L. SRR LRBREO YN ST IV
DQEANEBVBLITREE, RAROT7ISFA MECED I2D0) CEEZHBEAL, BB TORESR
EUWMTAHI&ICRD, A faecalis VERADEEMEERL .

IS, BREEDORENEITEEEMITL . 4 faecalis UE R A ZMEREMIISEEY A M1 2%
HHT IR, HL-EOREEZBADETOBERSBO LTV S EED, KIBE LPS &0l &
DMEITEY T B 2 IL-10 OFEPHENIZNBINI Vo B RREEEZE T ERNES M A 2,
4 faecalis VE R AXBRGRERMMEEERTUN O RTHY. FRALRET AN OBRGTHB T &
MapREhs,

BlEd RS0z, MFd, HEHLPS LA GREEEEEZRTEVIABENZMERERO D &, MEMT,
SRRV, EWEENMEEERL TEHRENTALTRY., TORBENHIMTES,

Ko THMXITHL (H%) OFMBLELTHAHMESH2bO LB 5,




