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Research from ours and other laboratories previously identified A/cal/igenes spp. as a commensal
bacterium that resides in lymphoid tissues, including Peyer’ s patches. We found that A/caligenes—
derived lipopolysaccharide acted as a weak agonist of Toll-like receptor 4 due to the unique structure
of lipid A, which lies in the core of lipopolysaccharide. This feature allowed the use of chemically
synthesized Alcaligenes 1ipid A as a safe synthetic vaccine adjuvant that induces Thl7 polarization to
enhance systemic IgG and respiratory IgA responses to T-cell-dependent antigens (e.g., ovalbumin and
pneumococcal surface protein A) without excessive inflammation. Here, I conducted two investigations

aimed at expanding the adjuvant functionality of Alcaligenes lipid A.

The first investigation focused on its adjuvant effect on T-cell-independent antigens, which has
not been previously examined. For this purpose, I examined the adjuvant activity of Alcaligenes lipid
A on a Haemophilus influenzae B conjugate vaccine that contains capsular polysaccharide polyribosyl
ribitol phosphate (PRP), a T-cell-independent antigen, conjugated with the T—cell-dependent tetanus
toxoid (TT) antigen (i.e., PRP-TT). When mice were subcutaneously immunized with PRP alone or mixed
with TT, Alcaligenes lipid A did not affect PRP—specific IgG production. In contrast, PRP-specific
serum IgG responses were enhanced when mice were immunized with PRP-TT, but these responses were
impaired in similarly immunized T-cell-deficient nude mice. Furthermore, TT-specific—but not PRP-
specific—T-cell activation occurred in mice immunized with PRP-TT together with A/cal/igenes lipid A.
In addition, coculture with A/caligenes lipid A promoted significant proliferation of and enhanced
antibody production by B cells. Together, these findings suggest that A/caligenes lipid A exerts an
adjuvant activity on thymus—independent Hib polysaccharide antigen in the presence of a T-cell-

dependent conjugate carrier antigen.

Second purpose of my study is to verify the application of Alcaligenes lipid A as a mucosal
vaccine adjuvant. Mucosal vaccination is an ideal method to induce protective immunity against various
pathogens. However, antigens alone are insufficient to elicit robust mucosal immune responses
necessitating the development of effective adjuvants. In this study, I also evaluated the
effectiveness of Alcaligenes—derived lipid A as an adjuvant for sublingual immunization, a novel
vaccination route garnering significant attention. Comparing to nasal administration as we previously
examined, sublingual administration is able to not only induce immune responses in respiratory tracts
but also in intestinal tracts with fewer safety issues. When mice were sublingually immunized with
Alcaligenes lipid A and ovalbumin (OVA), a model antigen, an enhanced production of OVA-specific IgA
was detected in both the respiratory and intestinal tracts, along with increased OVA-specific IgA and
IgG antibodies in serum. Additionally, sublingual immunization with cholera toxin B subunit (CTB) and
lipid A resulted in elevated levels of CTB-specific IgG and IgA responses in the intestinal tract and
systemic compartments, leading to the suppression of diarrhea induced by oral challenge with cholera
toxin. Furthermore, immunization with pneumococcal surface protein A (PspA) plus Alcaligenes lipid A
induced high levels of PspA-specific Thl7 responses, as well as IgA and IgG responses, in both the

respiratory tract and systemic compartments, providing protection against Streptococcus pneumoniae




infection. These findings suggest that A/caligenes—derived lipid A is a potent sublingual vaccine

adjuvant with potential efficacy against both respiratory and intestinal infectious diseases

As a conclusion, Alcaligenes lipid A could enhance immune responses against both T cell-dependent
antigens and T cell-independent antigens and furtherly exert a role as a suitable sublingual vaccine

adjuvant to help protect infection pathogens




A7
RMXEAOKROEES KO Y F

K4 ( B T % )
(&) K £
e T % IR iR A
= oy |
AXEERNE | o & i I Bk
FIl 7 B B sk
BB EOHERVES

Kl BWTiE, U o SRR HE T A ME C©dh DAlcaligenes BICHEH L, VARZSHE (LPS) Igxhn 5V
ERADT ¥ a3 MEMEIZOWT, THIISERGERIR CTH D A v 7 U FEDR (Hib) #EZHERY VR
v h—/ U g (PRP) &, THIIKAEMESUR CH DGR R Y A K (IT) ZfsE S W 7cHibfEE 7 7 F > (PRP-TT)
W L CTHRET LTz, U A& T RE LR, PRPEVRE72IITT L IRA L7256 . Alcaligenes U B RAIZPRPRFERY
LeGREAE T B R 5 2 TeinoT-, L L, PRP-TTCHIE L728HA 1T, PRPFFEMMIE G E NI S, Z DIREIE
THIBIRIE X — P~ 2 CIFBEZEITKR T L=, & 512, PRP-TT & Alcaligenes U B FAZ R 5. L=~ 7 X Tl TT4H:
HP) 72 THIRVE PR AN HERR S 7223, PRPAFEATHIRIEPELIZFE O e o7z, FE 7z, BHifE & O 3LE538 5 5R TIL,
Alcaligenes U & NADSBHENR OHEGE 2 (1 L, PUAEEAEZ T H 2 LAVRENT,

SOIHEEGREOPEREE LT, & TV FU~OIREEA G Uiz, TORE. & TR L0 RS & BE O
FIZHRPEIRENFETE, TNENORIET MK L THBEMRERET S Z L 2R LT,

ARFIEDORRIE, HRT 7 F o7V any NORBICHRT 2EERMALTH Y . £ OFHMBIME & A58 OMA1E
Em<EHE L, it GERT) OFGERSUTET 260 LB 5,
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