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We huve developed 0 novel duss of |mmunoad|uvunts based on nor-bacrerial, phospholipid= -

palystcchoride conjugotes. The hest of these immunoadjavants, namely the AMD was fesfed
using both pariiculate and soluble-model antigens including formalindnactivated Kebsiell
pagumonia (KP)-and Shigeflo flexner (SF) bacteria, UVdight inactivated Rubello virus (RV)
particles and bovine serum:albumin (BSA). BALB /¢.mice were subcutaneously immunized
with 10 or 20 g of protein-acearding fo o prme-boost regimen with either-the antigen dlone
or’in combination with AMD or ane of the twi control gdjuvants; Rehiydiagel:(RHG) and
TiterMax Gold (MG}, The specific Igb aniibiody fivers weré monitored overa 3-month period
by means of 0 norcompetifive, selid-phuse erizyme immunoassay. We have shown that both
the primary-ond secontlory arstibody responses were overall supenor when the anfigen was
formulated with AMD:0s opposed fo TMG and RHG. This was particularly frue with the SF
antigen-where the antibody fifers wewe 6.7-32.0 fimes higher with AMD. With the KP anfigen,
the-lg6 fiters remained slevated atter the recall dose when THG was used os the adjuvent,
wheres thess fiters storted to gradually decling 35 days after priming when both AMD and
RHG ware used: Although TMG exhibited the: best safety profile, the moderate local
inffommatory reactions inducad by AMD wers similar to the ones obtained with RHG, which is
the anly adjuvant apbroved by she FIA for human vaccines. Taken fogether, our results
indicate that AMD is o potent and:relatively safe novel immunoadjuvant. The ability of this
loter immingadiovent fo-induce the synthesis of various IgG isotypes as well os other classes
of immunoglobulins such-os:lgM and serum 1A is currently under investigafion.
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Defining alternate routes of immunization is a current priority in vaccine research due o the
need for multivalent delivery methods, multiple boosting sirategies and the need to decrease
the barriers to immunization associated with current injectable methods. Transcutaneous
immunization is a new technique using an application of immunizing anfigens to the surface
of the skin. We recantly reported that applicafion of cholera foxin (CT) to the skin resulfs in
transcutaneous immunization ond induces a systemic anfibody response both to (T and co-
administered ontigens (Nature 1998, 391:861). We now show that onfi-CT antibody
responses fise tapidly, within two wesks of transcutaneous immunization and show classic
hoosting kinetics. Furthermore, anti-CT lgG and IgA antibodies were detected in sera, lung
washes and stool samples from immunized mice, and a broad spectrum of IgG subclasses
(IgG1, 1g62a, lg62b and 1963) was apparent in the sera. Mice challenged with a lethal
dose of intrapulmonary cholera toxin exhibited significant levels of profection even after a
single transcutaneous immunization suggesting that the immune responses induced by this
method are clinically relevant. Similorly, anfibodies to coodministered antigens such os
diphtheria toxoid show classic immune kinetics and can be defected both systemically and af
mucosal surfaces. Transcuioneous immunization appears to be a broady applicable advance
for vaccine delivery.
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Unimethylated (G dmudemxdes in tha context of certain DNA sequences may act as potent
immune stimulotors (Cp6-S motifs), Qligonucleotides (OBN) containing such (p6-S motifs are
a'good candidate For veecine:edjuvonts sincs rhey have been shown fo induce strong immune
resnonsés in rice agoinst.the hepatis B maior surface protein (HBsAg). The (pG adjuvant, in
contrast 1o olum, is shongly Th, This is indicated /n vitra by the type of cytokines secreted
from stimulated splenocytes (112, 1EN-y) and in vivo by predominantly 19620 isotype of
anfibodies and sirong CT1. responses. This study forther characterizes the ability of Cp6-S
motifs toinduce Th1 type immune responses of different ages and investigates their ability fo
reverse 0 preesiablished Th response. Adulf or nieonotal BALR /¢ mice were immunized with
recombinant HBshg using either alum and/or CpG ODN and some were boosted with the
same or o different formulation. Antibodies against HBsAg (anti-HBs) in immunized adult mice
wete mostly Ig61 with clum ond 19620 with CoG ODN dlone or mixed with olum.
Furthermore, priming with. clums and boosting with CpG ODN or vice versa both restilted in-
Thi4ype response. Thus the Th1 bias of CpG ODN dominates the Th effect of alum when.
they are given simultaneously and.can ulso ovemde i pleesmbhshed 1h2 respense
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Recent reports suggest that an effective vaccing sirategy against HIV-1 may require an
oligomeric envelope glycoprotein derived from o primary virus combined with o nontoxic
mucosal adjuvant. Cholera foxin and its nontoxic derivatives are potent adjuvants that
stimulate strong mucosal immune responses without destroying the antigenicity of the
immunogen. To determine if nor-oxic CT derivatives would be useful in an HIV-1 vaccine
strotegy, we evaluated the immunogenicity of cholera toxin holofaxin (CT), cholera foxin B
subunit (CTB), or o CT nontoxic mutant (CTK63) combined with an oligomeric envelope
glycoprotein derived from primary HIV-1 isolate 451 (sgp140). T, (7B, and (TK63
stimulated vigorous sgpl40-spedific responses in the sera, 161 and Ig62b being the
predominate isotypes. These responses lasted for at least 177 days postinoculation. Three
infranasal inoculations over a two-week period were tequired to generate sgpl40-specific
mucosal responses. Interestingly, both (T and (TB stimulated sgp140-specific mucosal Ig61
but no Igh. CTK63, however, stimulated no sgp140-specific mucosal responses. Adjuvant
fifration studies demonstrated that >5 ug/mouse of (TK3 were required fo provide the
adjuvonticity equivalent fo 0.5 ug/mouse of CT or CTB. Al CT, (T, or (TK63/5gp140
combinations induced neutralizing antibodies against lob-adapted isolate I11B. These studies
suggest that the gp140 derived from HIV-1 451 con induce neutralizing antibodies but that

.- coreful evaluation of adjuvant/gp140 combinations are required since not all non-toxic

derivatives of (T ore equivalent.



