I MMUNOGENS FROM URCPATHOGENI C ESCHERI CHI A COLI Al
docunents cited herein are incorporated by reference

WO ooblogiss4 enti rety. RELATED APPLI CATI ON Thi s PCT/US2006/006036
application clains the benefit of U S. Provisiona
Application No. 60/654,632, filed February 18, 2005,
whi ch teachings are incorporated herein in their
entirety by reference. TECHNI CAL FIELD This invention
isin the field of EscherrcHra coli biology, and in
particul ar reIates to inmunogens for use in inmmnising
agai nst e - .
strains. Cr TSHE ot e
versatile as E. coli. As well as being an |nportant

menber of the normal_ intestinal mcroflora of mammal s,
it has been widely t¥%ﬂ5¥£§ﬂgﬁgﬂﬁlﬁﬁ%t in reconbi nant
[001] DNATHE @i‘éb@rlltotﬁyentﬂoﬁ RAGhNY %Tatesh%V\ﬁlV%Bmc %wp%?yl of ©&8MReR! BPuse in a
be a deadéy pat hogen. E.” coli strains have
devicet thafis ta s F%/dfﬁ@l*éhnfb plalsast fone @nalyte sontratraléonimen duid smple. More
rti r -
partio i 0P TafrenC BRCBRTPAR To L PODS Mt BEdreigront and post-ovent
markesstfona n®ter Iﬂtalt ES adeptedito theansed cndlaterirdadutileisesesmelytea®ncentration in a
. |tilocus enzyme el ectrophoresis (MLEE) classify E.
fluid S@%} §s %Onteﬁal?ﬁ%\efé}i%%g%&‘?ﬁet ic groups (A Bl, B2, D & E),
and these groupings do not nmatch the traditional ones.
For .instance, MIEZ@RRNBlorGINGESTIBRt h comensa
and pat hogenj ¢ strains, and group D 1ncludes both
[002] j ¢ dbe ianatitaivg deserpiptiercalanalitesdn bedynuidsTisef great importance in the

diagno‘[éﬁ )aﬁ%p{l%ﬁ{ec%ﬁ% flatc%l%glﬁ [Bgﬁlﬁifgé@ap%brgoq{ EE@%PE%B’?t %}%gﬁﬁe, lactate,

r oups B2 and
cholestenfdl adebibinbin shoofsbbdogeitired (IURE@)n iaﬂrvaiurals dngarticular, determining

I e CET I TN -

level ih feirtsly RO fegubitdnhefgleBsd intaks in the@Wic. SWhidHRSemainder of the
pyel onephritis (and its conplications such as sepsis)

disolo e TN e AUSHiefl 4Eads i KoRie GHeplayIiRe-Syamh RwkPashas®t markers
for usd t el
DTS RO P B CAS T 0GR s s o
deternapiag athsvanabggsonsi bl e f or around 1/6 of sepsis cases

Mos C vacci.nes een based
Tl R L LA

blood.i MtHeudsslid of soilf featsesin beakekitd |deﬁnﬁ1a6t\ﬁlﬁdt Aifl B, l-iﬂdu!lﬁ or other
phase 11 clinic
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both pR&-8vent ABH YPos@ehi PR £ BMALILNe |n¥ét’é}h' éuc?legvelﬂ%cﬁﬁff'lﬂélude meals,
| ysates of 18 selected E. coli strains [3].

exercisgs dilepe strersy Bmapens.aragkingetuiendn besedr @r’fheplelvﬁnt$ r@my change
their b'ic%d u&i)'scf: ie%%/gml?& tegcﬁ'h é{)féﬁﬁlé\/'idduafsnﬁgg f&scgg?c?dég%t%%ﬁllevel before

oned dlnnune
eatmgmesstsasedetamnMg wﬁharrhtnauttt_eﬁ“rsngammdfem fatlsumb diriph dmemeal. The
i, 5, D5y L S SRR RS b et s o

much shadd ﬁttm s‘étgar&fuflﬁg hisiadn. pﬁ‘ttﬁ@&&ﬂts(bf ke tekt Sh&wR RS hisNevel 6f glucose is
normal_intestinal flora, and it was expected that th

too low; Q& oo rielinbe ey ised tor isgest diabeigupiiis o UPED duspadTise 6n mysuhn pump.
cau £
St e SRS, 1SPRE o e PR RAE0A SR nd after
exercigngoeasyre that s bboodel EoPER avasafe tevs]. i ncl udi ng a need
to nove away fromcrude cell |ysates and towards
better-defined nolecules, and a need to identify
further antigens that are suitable for inclusion in
vacci nes, particularly antigens that are preval ent
among clinical EXPEC strains w thout also being found
in commensal strains. One way of addressing these
needs was reported in reference 5, where the inventors
| ooked for genes present in genones of MEE types B2
and D but absent frontNLEE types A and Bl . Further

.



sequence W Il be replaced by "U" in the RNA. The term
"“conpl enent” or "conpl enentary” when used in relation

W o00600g15ed ¢ acids refers to Watson-Cri ck base P&i/Ds19g6/006036
Thus the conplenent of Cis G the complenent of Gis
C, the conplenent of Ais T (or U, and the conpl enent
of T (or U is A It is also possible to use bases
such as | (the purine inosige) e.g. to conpl enent
pyrimdines (Cor T). The térns also inply a direction
- the conplenent of 5" -ACAGTI-3" is 5 -ACTGI-3' rather

[004] t ha@o g elg%gﬁlcosew&laﬁlaﬁo@q diﬁdez du%lht% s't%]ggngt g(l)tﬂzogea{éadlngs and

other 1_hﬁdnmatﬂorz%ocmatecpwuhel$e lfeaahng,hﬁclddmg,cﬁ)t emmqﬂe nhxe:tle&e andaﬁmd Often,

5 RO SRR Bt S AL A 0B SOPhES i ey

rev1evsﬂﬁisl s&ﬁétﬁﬁf&fﬂaﬂ&ﬂtdﬁsﬁ@tﬁh desnoshss aﬁidriﬂérﬁfoﬁhg ardediPNheir patients.
rinmers or probes; or as triple-strand formn

[005] oI i dofiit ebispsedaeters s indldernead mapkesy Prsent diffewdessfor pertain users
a r [ ei
esmn%utg %ﬁ%@%éﬁ%&'ﬁ%@%@yﬁ&r@%a? émﬁ Bgst n%\é?gﬁlcggg 162(}4?\1\;%[ Iﬂ)r eggmple some

meterscitéiringaicome ang] mBklers mchmiblamﬂy pllﬁowbdxesmmkett d)em:atlng a meal without

differe%f Wﬁ{g:,]gltggerg)%g% gjgéll gﬁd \Sﬁ)g% rg?ag)re cﬁlagsf,]gslﬁtﬂ @‘&?nt | e? rcl)f {51109086 meter

displagst preshed] nedd past-theslU elarieer e foxt, TiEs Ik i10MifRdu$Ofor children or
$ % |des a kit conprising prinmers {e.g. PCR prinmers)

mdiviqugts nopatlp fosepdthat pastipaidencyagn feniead @ NDATTHER i t hi ' an

[006] EXPfeREgl 81 GofQid REMHENGCovelddtuekdubh ‘&%H@sfah% Bin%existing glucose
first prlner and a second priner, whereint & Fir et

meterspri mer is substantially conplenentary to said tenplate
sequence and the second prinmer is substantially

conpl enentary to conpl enent Pf sal d tenpl ate
sequence, mherein%¥ﬂgﬂg%¥9%—%£i%é¥§!%¥iners whi ch have
[007] subgt @etei adapedrtpldeBhihabhd Yioftedd ARk eorcedtitibh f@in 4 AGid sample
npl at e sequence to be anplified, The first prinmer

located i 455t pf7g00E islpset porerdinmlp sereplLeEbosimenteof tisinsesent invention.

The mb@P&lcIfds 9- dlﬁlefyl HOfehst %ﬁ@tse%]ﬁttiﬁloh -thd B8 l'a \égﬁgtécpfb HoSPa pre-event
provides a kit "conprising Tirst and s

iconic gpagkfireand tar pastiednb loogisnmaiken @t l:b@g qnhlhuttoml 4ndva memory device. The

d1spla}af§paldaéﬂce:§ ?&%:g%?la? mli:'ﬁ%ﬁ) ch ta u 10 git t%e oubl@ uétﬁa eagows the user to

mteracm wuths ithe aeter (’ﬁ’[e mexbty de‘hb@ ﬁe@ﬁe)p,ted/\kte Et®teN the( &al & @oncentration

St onucl eotj de conmpri ses a r. sequence,
detem\mﬁﬂeﬂ .% gﬁfﬁgiam%f%qﬁ @%ﬂoaﬁ@ﬁf@a&m thefogresRonging pe-event or
pmteﬁﬂ@k@h@r@@k&sﬁﬁﬁ@&ﬂ&ﬁme@b&mihe second ol i gonucl eoti de
I ses a priner sequence which is substantially

[008] comm Blpted aﬁoy m@kmgearb@méwén@ﬁ@et@mgwﬁ afsengipelessd.  The method
Erip ( l: u |
Comprgﬁsc#%ﬁlﬁ%he second ]r31 &]?matgp ? f(teﬁezz%gt i }g%gﬁ)géﬂ %%Eeﬂgplaymg the
analyte/\mr@hntrglono:tf tho Iﬂpideme atdapjayt ecls@ing & pmaslvamtacﬁmc In&ark,er or a post-
ces define the t

event 1c?mf I‘%ar eé,napgg)sfoggglag érl}?gﬁr {cs ec%gt?agwﬁl an eggﬁ leARyc mar er n tlle meter.

The méeefis aodEITRRtcahi e SROURNES L ofatibe af M €lu(E) are
pre&grably upstreamof {i.e. 5 to) the prinmer

[009] seqliBh@@eve eymmary Bhile BFesemHciggention i§ cepicifteadedrig represent each
embod®REM! diS&efy APELt! blcfhb %s@ﬁtt vae{n%ﬁH fﬁ[cﬁﬁtmnﬁf}ea&&es nd benefits of the
pronoter sequence : Irst o |gonuc
presenbmd¢rﬁmntatwteap@e®ohﬂom Ithegdﬁmbti dedciriggomand ﬁgmémefoath below
detectable | abel (e.g. a fluorescent |abel). The
i nvention provides a process for detecting nucleic
acid of the invention, conprising the steps of: (a)
contacting a nucleic probe according to the invention
with a biological sanmple under hybridising conditions
to form dupl exes; and (b) detecting said dupl exes. The
i nvention provides a process for detecting in a
bi ol ogi cal sanple (e.g. blood), conprising the step of
contactlng nuclelc aC|d accordlng to the |nvent|on



preparations forma stabl e non-coval ent adj uvant
conpl ex. Such conpl exes include "1VX-908", a conpl ex
weewpndsed of Neisseria nmeningitidis outer nmenPCHOS208610D6036

| i popol ysacchari des. They have been used as adjuvants

for influenza vaccines [138]. T. O her adjuvants O her

subst ances that act as i mrunostinul ati ng agents are

di scl osed in references 53 gnd 58. Further useful

adj uvant substances include” Methyl inosine

5' - nonophosphate ("M MP") [139]. A pol yhydroxl at ed

pyrrolizidine ROYE P\[[ 4 ;J FTHE hBSyiRRE havi ng

f ormul a: where %’TM—PM‘E—W@ p conpri sing
[010] hydFYgeln,is 8 tasas'seghm includingn &l ectording tdstel dmbioe tnat;

subst it aturat e unsat yrated acyl, al kyI
[011) . gié KUPCIF 5t f?nsoﬁ?ﬁ:&ﬁ’yﬂaw fWﬁ%lgnd aryl groups,
[012] or FI@hzr Raceuil Hal | of aseePhabldans & Bné’émﬁ’&ﬁhﬁéﬁt\lvﬂé%e all display
t hereof . Exanples include, but are not limted t
Segme’&%é‘&‘a“"rlmﬁléane@&%h displageds incéu@l@ PW@@?&} et pew;meal i 100m0 ‘markers in the
£ [ 7-di epz- casuari ne,
o o?a?[%%e %}ggér’:}n{%alﬁﬁm?c&ﬁﬁ% i 33!{1{ grle\?at ive thereof, such
[013] as &IG ek ifiont v@awﬁdunnﬁerohfﬁﬂ}o@ewhthomt pugsf eedmakdd Aisplayed.
s di S osed refere i ncl udi ng:
[014] ACIQ/F ftlFjper PR tVb%Stﬂ]ﬁsmetFlh(&gf@b 8n 165?5%0@?1&%,5‘1 plate, fork, and
knife idwmii¢ mbykdr Ridsptyediol i ne (THI Q conpounds,
Ben yc] odi one conmpounds, Am _noazavi nyl conpounds
10151 e o 10 SIS R 1 & TGABE Ehotsbi Gomfsea plat, fok, and

1m1fel£o1}ﬂ&ngﬁéhs d@iggry@cpt hal am de conpounds, Benzophenone
unds, |soxazol e conpounds, Sterol conpounds,

[016] Qui nglﬁ 3% shove adenpeumesncabigoniol earkorapdunbmaia g6 post-meal iconic
t hragui none conpounds, Qui noxal i ne conmpounds,
ri azi ne conpounds, Pyrazal opyri m di ne conpounds, and
[017] Be nEHz dbteshoonpodlitd of biehd [pre-nieaixiotmibintekdr Andld YeadBerust post-meal
uanosine) [148]. A fornulation of a cationic lipid
iconic g ““% (usual ly neutral) co-lipid, such as
[018] am PERr 1P3Hofis eEau baﬂ}ﬁfe‘-ﬁ&&h&ﬁﬁ@ﬁéﬂ&? QRAEEHBY WH wrapper post-
br om de- di phyt anoy phosphat i dyl - et hanol am ne
meal iqonigaREr&et i n(tm ") or
am r y C 0 u I
[019] br oﬁ]ﬁg %P)ﬂ:l eoyFﬁLsng rﬁgftlelsal}js %?ce%{‘{%g%% la%?ﬂ P ﬁgﬁ@oﬁés &st—meal iconic
markel( GAP- DLRI E: DOPE") . For mul atl ons cont ai n| ng ()-N

di mst .2, 3-bi s(syn-9-tetradecene
(0207 |7 B0 "RPURREL A Tl Bleh PRt s b P T Smapostmea
iconic hfaMent i on may al so conpri se conbi nati ons of one or
r he adjuvants identified above. Faor exanple
[021] thel%ﬂg %w@ & OHiAIR AiF8MRe FrRelricoRrediedl iagniadpuv@inend a slice of
plzza/ﬁé?é‘ﬂ?ﬂ{%'ﬂds@ﬂéal'l&&@ﬁaﬂc@%’em' on: (1) a saponin and an
il-in-water emulsion [150]; (2) a saponin {e.g. Q521)
[022] + aFKbrig shoves 1 pepdide ivaticgkicpaicgnakdvPd a[isible €8k @st-meal
in {e.g. @21) + a non-toxic LPS derivative {e.aqg.
momc%%%%ﬂ) + a cholesterol; (4) a saponin {e.g. @Q@21) +
[023] 3dMPIG.Bhl dhotR a( fnfit sSpoowd pteymeal docti€ hakRer [ah® 2h ;enfgdy) spoon post-meal
— corIbi nations of 3dMPL with, for exanple, Q821 andp
100MC WAKEE-n_wat er emul si ons [153]; (6) SAF, contai ning 10%
[024] squaicanﬁ shBwd % ’E[M&%/nle@%ﬁﬂ%al @éhﬂ:l HEARE Gné@! 068 PRV IREL iconic
and thr-MDP, either mcrofluidized into a
m"Mk@l@;ubm cron emul sion or vortexed to generate a | arger
par I I dj uyant
1025] PRk i B & el et oo e b Sy pton rine
post-maleemiBflarkeand one or nore bacterial cell wall
conmponents fromthe group consisting of
nonophosphorylipid A(MPL), trehal ose dinycolate (TDV,
and cell wall skeleton (CW5)5 preferably MPL + CW\S
(Detox(tm); (8) one or nore mneral salts (such as an
alum numsalt) + a non-toxic derivative of LPS (such
as 3dMPL); and (9) one or nore nmineral salts (such as
an aI um num sal t) + an | rmunostl mul atory
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Del i very DNA using PLG {pobXl acti de-co-glycolide)}
mcroparticles is a particularly preferred nethod e.g.
whooatissspti on to the mcroparticles, which arBCT/US2006/006036
optionally treated to have a negativel ycharged surface
(e.g. treated with SDS) or a positively-charged
surface (e.g. treated with a cationic detergent, such
as CTAB). GCeneral The tern1 conpri si ng" enconpasses
"including" as well as conélstlng e.g. a conposition
"conprising” X may consi st exclusively of X or nay
026] , DE S Sy s PR R Phed S St ors MR pgpier and <
mnﬁméﬁahphekmﬁﬁiﬁwmﬁmhanmonﬂﬂmsubstant|aIIy does not

exc | et el a co |t|on whi S )
1027) 7 ek AT Forepeb e ofy e %tﬁip%new?@cql?@est-meal iconic
]nmkﬁfrontY Where necessary, the word "substantially" my

be omitted fromthe definition of the invention. The

[028] - t &Y ‘hihews dlag eefesof FHG: Reinahiding aedf,ﬂl%lp03“(9quences in the
029] SCURE! r -
029 SEOURIER LA IUEE AU AAG AT o v
nwdisn@memdwrﬁvmmhgathe flrst codon |s not ATG,lt will be
[030] Undﬁli(?tﬁjog oat '?ﬁtﬁéé@%h%ﬁ?&g%ﬁ gt Wq g I égcl)r%g ngs?t—meal iconic
Inmkeiﬁ&ﬁ@h@b@d as the indicated non-Met amino acid when

the_sequence is at the C-term nus of a fusion partner.

[031] The FiGvemitioni patariod 4Gy on ard ofs wbersrll ehdevwbyessgments are
mmult@rﬁz%ﬂsl?fdlstpha%le@rrl‘ﬂ@ﬂdﬁi% e %Q/gﬂﬁr&réﬁﬁ b1 HOS 256 Qfgeeg{'}% -meal ﬁsh bones

l'isting having a erm nus i oni ne resi
iconic fusekenss| - met hi oni ne resi due) in place of any |nd|cated
non t [ S eC|f| ses .
[032] ncg#%§?§g§ﬁgggwegfﬁfﬁggmfCc%ﬁggl %ﬁﬂE’ @'mgﬁiﬁﬁgeaﬂdmpmy
segmests Gue sitillah @tukIygligilayetl] High@ingado paitsesigk-nigl Ah@ pbdigneal iconic
) residues in the sequences.As indicated in the above
Inm‘mﬁext nucl ei ¢ aci ds and pol ypeptides of the invention
[033] MY FIRUL 8 FRBAWERGUTS thital sccé@ingdh %nétﬁ%ﬂ%ﬁim&ft W‘ﬁere all display
100% i dentical) to the sequences disclosed in th
segmen(s e pawltrnastsly glisp{aypd divduding oupaitseot @f@ﬂandtgeweahaudn@st-meal
ces disclosed in the sequence listing; (c) have
momc§EQ%§§3 4, 5, 6, 7, 8, 9 or 10 single nucleotide or
amno acid alterations (deletions, insertions,
subst i thiTA08) DESdRIetONRE o 121 USERAES BMBEIAENDNS OF
may,be conti.guous, .as.conpared to the sequences of (a)
[034] or EFB? pregﬁr& 8&311‘[1\% R dHF?th & aRiLe S d]da Vi Argevent and post-event
markeSE@HARE & ﬁrdémcé higat Se AUARELtd HStinife B Mlﬁe REAIMW:ABn in a fluid
all%‘nent al gorithm_a noving wi ndow of X nononers
samplg amlife Rvidgs Cemawe cPlegftacienicaliwtnepsprsothast aret used to determine
by OF fUS t
coneer{t:%lﬁ e glnasg Ing atla%'f% ?1 {]Ql(eax i gﬁ%&@%‘ghag n%rn%eng?tgﬁﬂned using the
device( wivbrde gbmset hlene proéilep- Ketd, stholesteiond ami\gyc@ﬂesh iNDmd (awi HDL),

microa ausr%tg,lt g 1%11?1( d%tdz 3'%(; Ca%ﬁta eggn %ﬂgu"ﬁ nﬁgeopreé@? uwentlon is not

limitecﬁ BowSeer, hQlvickder R@Pininind &e%%ﬁ@ﬁi@%nﬁ%@ﬁaﬁd 30is c@nt@&plated that
0.70, 0.75, 0.80, 0.85, 0.90 91

other aalyts cogcgrationsgpay be degerngnesb: T%ﬁ@abrt%xmyy b iny é@r eésﬁrmﬂe a whole

blood 's;ﬁﬁ;ﬁgezi bido@Nselkdm Is8m @uﬁgcﬁl i aEfHa Qﬁg %ﬁlter 'bgéf 9Glds like ISF

he preferred pair
Onwwmm%dWEﬁanduwmsch gl obal allgnnent algorlthn1[294],
using default paraneters (e.g. with Gap opening

penalty = 10.0, and with Gap extension penalty = 0.5,
usi ng the EBLOSUMG2 scoring matrix). This algorithmi
conveniently inplenented in the needle tool in the

EMBOSS package [295]. The nucleic acids and

pol ypepti des of the invention nay additionally have
further sequences to the N-term nus/5" and/or

C-term nus/3 of these sequences (a) to (d). The
practlce of the present |nvention wi |l enmploy, unless
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gi - 26109143 (SEQ ID NO. 307) gi-261 091 60 (SEQ I D NO
308) gi-261 091 78 (SEQ ID NO 309) gi-26109277 (SEQ

WO DK 15840) gi - 261 09278 (SEQ ID NO 311) gi - BELUSHRTM6036
(SEQ ID NO 312) gi-26109311 (SEQ ID NO 313) gi- 261
09396 (SEQ ID NO 314) gi-261 09400 (SEQ ID NO 315)
gi - 26109404 (SEQ ID NO 316) gi-261 09406 (SEQ I D NO

317) gi-261 09409 (SEQ ID NO 318) gi-26109428 (SEQ I D
I\IO 319) gi-261 09447 (SEQ PD NO ~320) gi- 26109452
(SEQ ID NO 321) gi-26109490 (SEQ I D NO 322) gi-261

55 953 050 . gl 880 500, B

p10v1d8<2 &Yithga G649 SABeBH@L Iek'leh@ fr@R Ahe @ion? 64 039518g1 efSEQhe Bensors to

. NGO 328 i -261 09582 I D NO i -261 09583
bioserpISk o FHERE) 4505l GREoRE GBI SEQ VARG BaHE G ote sensor i
placedG8RBfTuill BELQ, bIdotiGhat33 Adcudiid A& P 6 13L:SFR i eNQtel %ﬁé”hn er has been

- 26109629 (SEQ 1D NO. 334) gi-261 09630 (SEQ 1D NO
pllcket%z g pogionzg iheo@e 1s ¢eFQ inp tmap%@y clgqnnglémmﬂbrx @E@nl fBhe fluid

then cﬁggbﬁfr%)le fts % 913%%%4{%5@1%3 g‘gdh%%%&g' 95 &%t g§6§%incal signal

indical8641 thSEQalyl e, 3dlijosgi 1861 104 261 (iSB6e1h D téd@d 34 2ppplied and
[ 109 SEQ i -261 09645 (SEQ | D NO
Subseq%ﬁ%fy té?ns”fé%dg%ﬁ? q%%%aﬁﬁ“% g345) gi - 2610(9648 (SEQ I D
[036] NO R3ddent gaterall tHIOGDY HeSEA 11D d¥Srmrt fthe uﬁ@-c&ﬁgﬁ&hon include
(SEQ I D I\IO 348) gi - 26109741 (SEQ | D voul 349) gi-
glucosp @it ¢S Qs |cg1tm@3 a@d}xatgtpthggfmg gpa(eggbrqa. heqused Sq_yletenmne the
glucosg'cog&alﬁ%goﬁig scRESe %IQC&Q deﬁ%o)oggiasfakt ngégﬁlg%gg%%@ MQ that other

gl - 26109761 354) gi -2
1eagent\|@at@5\5)magu bepesed 00 8@t @Etgtmm gBEGe has,lmmanple pyrrolo-

o550 e B PGSO 558 A B e o

influergk i2mi G&A1AB thShGohdd olﬁl@mc&fe]ahlecgand&ﬁé 1689 lofGin{eSd ¢ oS form the

testing%%z 6?%&5}126%0%2&178351%@1‘1{?@;% |I%63) %@%6 168?8%2&&@5558258bemg tested,
differehSl eJnDrﬂéQuaﬁ@ﬁ])lﬂ&n 1856389829 (SEQ ID NG 367) gi-261

09831 (SEQ I D NO 368) gi-26109833, (SEQ I D NO 369)
[037] gi - £8epoBdmifimEexamInGf a3vesensor 265h0098BSFIGEER, [ID. NOGs. 1a, 1b

i 180 AR R 45 B TER R

76, 718 SEQOl OIH@lurBlTy)of glocR6d8 9Bhiles SEQutEY ddtrodd 6P, fdet@fidn electrode

9849 | D.NQ ,377 i -261 0985 S D NO 378) .
75, and R No5kia o Td o BRs 44785 DB T0 a0 SEO PRI e a
ﬂuid—r&%ﬂxﬁn@direﬁ 84 (109 86xkaiby ¢dd NGE of&dtiodor REA08REAN §5@Vﬁt@ reagent
N% 382) I 261 09864 (SEQ I D 1 383) gi-261 0986
and thg E@qdes R e 3@k pergps 26 limyEeg theseekifles! dhe ggayd gl @elzpfme not be
descrl‘&galz %fg}%gggﬂa@ IEQam%ﬁ@of Qlec 8]?&%%%&%8%7&%9 Jé@édl %?l operation,
may bsg"gymcg at, Z@l@%mse (BEQ Ra@nN@ppBQmongpubzxslmlgaﬁ90q1$m26$3 and EP

15202 Sy SRR LS5 LR P B O SIAa

e A e 18 e .
|
Come“%% 2 éﬁ? £ opfipa %é@s?@@@wlﬁeﬂmstb@yre@w MEOUB1 (SEQ I D
[039] NO Rérfé%ﬁ '%o 26k, 099331 (SRR & of419é'a) 1&kke%§i's s@l%%%qm a glucose
(SEQ I D 402) gi-26109938 NG 403) gi-
meter {¥oareordsmEap ome N@oommylt ghs heWNGY @Hi Zasa@ m@err\mo m@a)es a display

0, AP R s S B85 Pk e e

100 wiNiCx11 4083 dgplap 6denA@Xho(vBEQh Bispiay 1@1 Dchigles 26Ric @OV 108 so that
(SEQ ID NO 411) gi-26109994 (SEQ ID NO 412) gi-261
09995 (SEQ I D NO 413) gi-261 10009 (SEQ ID NO. 414)
gi - 26110010 (SEQ ID NO. 415) gi-261 1001 1(SEQ I D NO
416) gi-261 10012 (SEQ ID NO 417) gi-26110024 (SEQ ID
NO.~ 418) gi-261 10025 (SEQ ID NO 4 19) gi-261 10026
(SEQ ID NO 420) gi-26110029 (SEQ ID NO 421) gi-261
10030 (SEQ ID NO 422) gi-261 10031 (SEQ ID NO 423)

NN N PN P~ T~ A NN NN N~ 1




3598, 3600, 3602, 3604, 3606, 3608, 3610, 3612, 3614,
3616, 3618, 3620, 3622, 3624, 3626, 3628, 3630, 3632,
W@eB4/0913686, 3638, 3640, 3642, 3644, 3646, 364BCT/BSH06/006036
3652, 3654, 3656, 3658, 3660, 3662, 3664, 3666, 3668,
3670, 3672, 3674, 3676, 3678, 3680, 3682, 3684, 3686,
3688, 3690, 3692, 3694, 3696, 3698, 3700, 3702, 3704,
3706, 3708, 3710, 3712, 3714, 3716, 3718, 3720, 3722,
3724, 3726, 3728, 3730, 3732, 3734, 3736, 3738, 3740,
3742, 3744, 3746, 3748, 3750, 3752, 3754, 3756, 3758,

O L

In thisFpe®dind7R&at8 30Ajc 18802 18804 uBAEMa3BOBeth@8AO glud@t2eading was
i 33 A A SRS 255 St o
either 5185 0f it,385eh is&?@éally&ﬁ@ Gray 3 , k388 Qnd 38R%we %ed 886 a meal. A
3868, 3870, 3872, 3874, 3876, 3878, 3880, 3887, 3884,
post—nqg:g]gegng grdcer 388pis apdgo withgdupfe 3gbprk peggoned 9oig-bysddrpon the plate

o0 5080 IR0 o8 B en e o R G 4R S550

[040] 394 @\fteB@4wser POuds a FDUG (.8948, bIBOH0On ANMBR;seBDDAthe xddse level is

2 7 7 7
deternfgechy B8 Bprer RRChiZg eplays e g readigon B GBbladon3: The user
may t13994ess36ns B3GR 1otk 1RAQRind B rdidd) BasA08BwhéBdOthe reading

4012, 4014, 4016, 4018, 4020, 4022, 4024, 4026, 4028,
was ta %étifof&@é%ftef@e@lg; 4036, 4038, 4040, 4042, 4044, 4046,
041] 4048, ;s4QR@mtAed th4 0Ré
041 066, IS4'068,111@1070, 4oDg sy etk e f’f?@?f?“q%é?’qﬁ%%é“?%"s than. the
previoygdy gescibelbutinne 4 06249881 06h 1 Fch 4thePmedtsOiagludd BE, ard h@Fjmited to a

ouch S 4t By 39 Mle R0Tch 38t 46 iy, and st

mark. 4146, 4148, 4150, 4152, 4154, 4156, 4158, 4160, 4162,
4164, 4166, 8, 417Q, 4172, 4174, 4176, 4178, 4180
[042] 418%‘,5 s&i\gla n ﬁ@&b, i I’y, aégdl’le £7§95¢ 183608 134@@%1’, ng I’@@! marker is
displaybdMicord@@do oheRthbodiaRa:. HBRA thetast? fird Hlses B buttdhd 1664, the pre-
4218, 4220, 4222, 4224, 4226, 4228, 4230, 4232, 4234,
meal ioppapmarkonFSaspuenrs apihe dispirydl 02 4mabowap F8G. 225 hem g 2iser presses

oo 90580 25 ot 520 30 R 0

appear4 200he diggay 10294 shah? 96 FIG. 288, WA Ehe HB0R, 1043 0prest3d6 third time,

o s 0 T EASTES D g o
display} BaG ,and 3dkBdislap BppeddSiBe %§Sﬂiniﬁ§§i@ooléea5§ter 436£adifl3 Qs taken, as
4364 366, 4368, 4370, 4372, 4374, 4376, 4378, 4380, )
showngn géG 133‘1??58&@&}%? buitawgl 062 3gan ropsely theyaule. Whgsthe paggr marker is
displaytdOthe b » it D408 : , Tetti
08 4 48 100 30 (8 e 343 13 o
meter HPGEUL4ABE userAmay alsd 4hoosa nat fo a6 ihedsading s4H0sithanERNic marker

o5, 8585 430 450019 3B 4500044000 A e o

time 04 9Uhe 4UiO8se ré4fdg AHEH stofetiOB, thd Ier’ ABBROrABE4ce WhRGhe selected
. .45012é 4510, 4512, 4514, 4516, 4513, 4520, 4522, 4524,
loonic pRBCIS. 4578 US55y hgnE0 badaat aJegplimeregevigy md opzapre glucose
readindh544, 4546, 4548, 4550, 4552, 4554, 4556, 4558, 4560,

4562, 4564, 4566, 4568, 4570, 4572, 4574, 4576, 4578,
[043] 4580thengpnic mEReas mpygdso pEsed tUBpGseM Po2mead50d podt 5@ readings,

includffg e RO e 105 m RIS GOl LS, G postmea

iconic 4684y pdiE3Hiay 468Kl adGAtha ahd4?handfiddec] 4631 EETGA 643 a sHEDEY, bread and
4652, 4654, 4656, 4658, 4660, 4662, 4664, 4666, 4668,
4670, 4672, 4674, 4676, 4678, 4680, 4682, 4684, 4686,
4688, 4690, 4692, 4694, 4696, 4698, 4700, 4702, 4704,
4706, 4708, 4710, 4712, 4714, 4716, 4718, 4720, 4722,
4724, 4726, 4728, 4730, 4732, 4734, 4736, 4738, 4740,
4742, 4744, 4746, 4748, 4750, 4752, 4754, 4756, 4758,
4760, 4762, 4764, 4766, 4768, 4770, 4772, 4774, 4776,
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5427, 5429, 5431, 5433, 5435, 5437, 5439, 5441, 5443,
5445, 5447, 5449, 5451, 5453, 5455, 5457, 5459, 5461,
WGOABB/095465, 5467, 5469, 5471, 5473, 5475, 5S54TRCT/B&2086/006036

5481, 5483, 5485, 5487, 5489, 5491, 5493, 5495, 5497,
5499, 5501, 5503, 5505, 5507, 5509, 5511, 5513, 5515,
5517, 5519, 5521, 5523, 5525, 5527, 5529,

5531, 5533, 5535, 5537, 5539, 5541, 5543, 5545, 5547,

5549, 5551, 5553,$883p5565,75567, 5569, 5571, 5573,

5575, 5577, 5579, 5581, 5583, 5585, 5587, 5589 5591,

ot S8 530, 555G w8801+ BB 3500 g8 s

(FIG. 3629 fulbglads arbl6B3mEe 8hss BBIFIG5639a Wﬂiﬁl@bmzﬁ@»@cooﬁ@‘k&d a slice of
T RTINS
empty59?§c~:)'in 1%@%@@ ﬁgsg mrﬁé_}gl%g an@Bdne 2% %%IG 5_@? 2 slie® 8¢ Wﬁéﬁggon and rind

05, 5707, 5709, 5711, 5713, 5715,
128 (1361 8), fopk and kpide phyabsidsyeyide 879 cr@gat forls mlskmffvw (FIG. 3k),

745, 5747, 5749, 5751, 5753,
anda%%%é%?mgfgs?mg;§%f32;g@?3@763, 5765, 5767, 5769, 5771,
[044] 5773y tle7 @Bbobingnt, ofSHITD 4, aBdter 5(7(831ay51ﬁ815de Qe p&v 809, which is
5791, 5793, 5795 5797, 5799, 5801, 5805, 5807,
comedfh, 10 3inpity § Feisgi chmer B GE sisgble Oisgms | Isghls cata port 309
allowst8e fet?880 to bSRhunieS3 HithaBS PersG BB bomp@SD3 1003 4hat tﬁ@ﬂt@red glucose
5845, 5847, 5849, 5851, 5853, 5855, 5857, 5859, 5861,
readinggel coggepondimg arformgimy. could e traggored BghEcormgIer 3 19879

01 3028 GO o R8Py M

that thg g_lﬁmeagmg po@gﬁa_ql 189R3MakeRdGre §8214id. 58 28%ter98 bf F5G 33 includes a

N T DI T TN I T T,

markeEQYGb BRY 3c $hO¥S thRéier dbPiAY,20298both 308 §re 2948 nd &Ymeal iconic
989, 5991, 5993, 5995, 5997 5999, 6001, 6003,

marke%ﬂowe dlyed 8b2aces olits, Prees! figpipenicepaber Figpnd 6bezsost—mea1 fish

iconic@RaARer 5;51(?5%7are @0é%aid 68 3todubO R, 08A3R 1803 fmarbQ 60 6 rlaying the
6043, 6045, 6047, 6049, 6051, 6053, 6055, 60 6059,

iconic geglers BOBBEGUABABOBTqHES Ess §BTL on @&Wﬁ@teﬁdl?[ﬂay ®0%Aaken up by

T I L T T

displap ollfe, m&d promitdidt dyr sﬁa’bﬂdfur&kﬂ@qaﬁﬁlZS 6127, 6129,
[046 6131, 613 6135 6]b % g 6145, 6147,
] 61491 453 na gfféagl Oéli]geélt s ?5 a, t g_gfteréj}@gomgﬁggupped with
severab Wifarerd %&me@ﬂaﬁd HRdtldeal Q@Jrﬁ@ Oakilels 6 8 u&ldd, ch@és%3fmm For
6185, 6187, 6189, 6191, 6193, 6195, 6197, 6199,
examply B2 useLOBY cBOE?, TP ewera 2l the 1B 3f 1®zmna1$m7shom 119F1G 3a-31.

e 55y B983888 o3k 0 5 e G5881 530 s

mark tae Eﬁadmezﬁg selg2Bane, B2 6Ser BRGHFess6R6Mher BRER. 60687 For 627, the user

can chg ghe g‘f@ icog%égarkgrg g? o%éa%‘ukgégzghmgé% érs gég?o’ 62 1’re-meal or

post-ndllikadifFl 3Thi6 Ihdbod®h? ma§IkIesscRRitabld 33 1t6f3(it ¥es @&%&e complex
. 6329, 31, 6333, 6335, 6337, 6339, 6341, 6343, 6345,
dlsPla}G@i’f us Bcgﬂ’g) rdgyds pcoogagnarlateyhe diffegent onganakeryglsstionsz @dternatively,

the paﬁ@%@ alccﬁj%GYnaﬂ@gsG%at @?67119& %grgsele@igﬁ%m ﬁi%%e g@%l%ld ggg%own in the

enmm%mgmofEKﬁéb 6405 6407 6409, 6411, 6413, 6415, 6417,
6419, 6421, 6423, 6425, 6427, 6429, 6431, 6433, 6435,
6437, 6439, 6441, 6443, 6445, 6447, 6449, 6451, 6453,
6455, 6457, 6459, 6461, 6463, 6465, 6467, 6469, 6471,
6473, 6475, 6477, 6479, 6481, 6483, 6485, 6487, 6489,
6491, 6493, 6495, 6497, 6499, 6501, 6503, 6505, 6507,
6509, 6511, 6513, 6515, 6517, 6519, 6521, 6523, 6525,
6527, 6529, 6531, 6533, 6535, 6537, 6539, 6541, 6543,
6545, 6547, 6549, 6551, 6553, 6555, 6557, 6559, 6561,
6563, 6565, 6567, 6569, 6571, 6573, 6575, 6577, 6579,
6581, 6583, 6585, 6587, 6589, 6591, 6593, 6595, 6597,
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Nucl ei ¢ acids The invention al so provides nucleic acid
conprising a nucl eotide sequence encodi ng the
w@oiogperstd des of the invention (e.g. the odd- neebEsmde/006036

SEQ ID NOs: 1 to 9989). The invention also provides
nucl ei ¢ acid conprising any one of SEQ ID NOs 9991 to
10273. The invention al so provides nucleic acid
conpri sing nucl eoti de sequences havi ng sequence
identity to such nucl eoti de®sequences. ldentity
bet ween sequences is preferably determ ned by the

[047] Snig@%ﬂﬁﬁgggﬁﬂoaﬁﬁﬂfggy search al gorithm as descri bed

pendrng on the particul ar sequence, the
d!égnﬂer afapddueletemimdentd dtyreian pabiecaltkyrgiogat@n o el sample

70% 75%. 80% 85% 90% 91% 92% 93%
bCMEﬁﬁﬁﬁﬁﬁggnyﬁéé%n@?@§°@@@§n@996or nore)." e iiMn n'
la display dabeti@d Gisplal chihhaBn 6PNty BF ndl 'n?e@ert o these
nucl ei ¢ aci ds. bri di zati on reacti ons can be

(P& laglame gegmens on dendisnlosdapistl talstoles pistevesttisimgmadket and a post-
s that increase stringency of a hybridization
evanlgggg?%%%Pof wi del y known and published in the art
[2¢ ]lqgst qpadettdn B2 abéwing fleresacte idélact Exiartplegeind el evant
condltlo n rder, of increasipg .
PR Rt aniiCiaciodh He ant b sptrabeon Geemingtioe,
5}&@,1 eib §6 RBOMAPB Barlomt il yie RBsRAtrRH WS t}féfc o Qsl&éné}%:pre@event or
X SSC,, 1 x SSC, 0.1 x_SSC (where SSC is
post-evenpicqmic magkess by preesing fhe af Ipash age buonr eq UI v aI ents using
m4g]Othghmggﬁ&ﬁﬁnﬁ@@ﬁ@H@B formam de concentrations of 0%
25% 50% and /5% 1ncubation tines from5 mnutes to
Zﬂleﬁmjﬂspf embodiment Arforter wampiisigg 8 tespsensavakidpensicgipat.i on

ti . r m nutes; and wash solutions of 6
[049] m%_u&y di 6% SSC, or de-ionized water.
thkar helfer adfi embbdiateni quefarthstd cohgiigin®pt idMaZpérkt OMapee to transfer
known in the art [e.g. see refs 34-37, etc. In

1“mnn?5W§°@ﬁﬁﬁﬂ?ﬂéﬁ?@“wﬁucIe|c acid of the invention

[050] hybpiteling®s tiabihaiget under |ow stringency
conditions; in other enbodinents it hybridizes under
lmﬁﬁﬁ%@%@@b@mﬁﬂg‘é eherado it ichwinsnarkers pragk pra-mdal and post-meal

mmbmﬁ%ﬁg Jrents, it hybridizes under high stringency
conditions. An exenplary set of |ow stringency

[051] hybﬂtemztatenﬁmbmmelmttﬁ ons is 500C and 10 x SSC. An

i nterpedi ate .stringency hybridization
AR ahe Pois 3o dpenChdvissn b8 one B Brexgfeise and post-
exercisBagdlytgréddigency hybri di zation conditions is 68C and

0.1 SSC. Nucleic acid conprising fragments of these
[052] seq@gﬁéggﬁé@ég§ﬂ§aﬁﬁkovided These shoul d conprise at
@2 Shetdd TRRBEGMIY & WHELiR B! a‘ﬂ?l?‘;ef ié gm&&eanﬁ%ﬁﬁa%%nglﬁ is whole

and, depending on the particu guence, n 1S
blood. npre (e.g. 12, 14, 15, 18, 20, 25, 30, 35, 40, 50, 60,

[053] 7OKA§thR%Tk$9 : 1 200 or nore). Preferred _
hat are common to a nucleic acid
%q ueetere ob erdbbéinieny @ntiherki it Hioplay bdhd®s th@%e‘éments adapted to
guence identified in any of references 5, 6, 10

display 2 Tesppgtiverng of Hedie-e Bt ﬂ%msaégenﬁwemémarb%ﬁ d of f ormul a

[054] 5' - XtfnAnd BmbMIgh&t -X is a nucleotide sequence
consisting of X nucleotides; -Z- is a nucleotide

Jég insire of ewhedigenidy vdfercin fhe clispbyi mkdsdes o)i(e segneat adapted to display
e C iLstin

the preflEhCa] UG STONTRER: SAIRLG SR Bt DL BRCebRloft gp-cvent ioonic
1nmkamdﬂonuﬂm&red SEQID NCS: 1 to 9989, (b) a fragnent of

any one of SEQ ID NOs 9991 to 10273; (c) a fragnent of

SEQ I D NO 1027'4; or (d) the conplenent of (a) or (b)

or (c); and said nucleic acid 5 -X-Y-Z-3" is neither

(i) a fragnent of either an odd-nunbered nucleic acid

fromSEQ ID NOS: 1 to 9989 or of SEQ ID NOs 9991 to

10273 or of SEQ ID NO 10274, nor (ii) the conplenment

of (|) The -X- and/or -Z- nnletles may conprlse a

. o o a o




interferon-g), macrophage colony stinulating factor,

tunor necrosis factor and nmacrophage i nfl ammatory
w@e@bedrse4 lal pha (M P-1 al pha) and M P-1 beta [BRARS20@/006036

Bi oadhesi ves and Mucoadhesi ves Bi oadhesi ves and

nmucoadhesi ves may al so be used as adjuvants in the

i nvention. Suitable bioadhesives include esterified

hyal uroni ¢ aci d nicrosphere% [113] or nucoadhesi ves

such as cross-1linked derivatives of poly(acrylic

acid), polyvinyl alcohol, polyvinyl pyrollidone,

wsslpolng"dﬂgéhgﬁgmﬁﬂﬂtfarboxynethyIcelIulose Chi t osan
and—ae attves tnereof may al so be used as adjuvants

i Thet tmeter nﬁ embochmebﬂ.&@heléﬂl tid disglppid adabed to display several different
. M crqf %tdc es nag al.so he used as adjuvants in the
paus Gl R0 RIS ERRCPHE MEECSEY  e. a particle of -100Onm
[056] t O AlGRAYVE BnBbdiRhey . nore preferably ~200nmto ~30mm
in dianeter, and nost preferably ~500nmto ~10mmin
diheieter pf esborbment owharein dhg paisof prateventanBipostexyraidadlie markers
is adaﬁ&fjto%% séros)é %ta(fe g. a poly(a-hydroxy acid), a

r oxy utyrlc acid, a polyorthoester, a

[057] poI mmdw Becesa pol ycaprol actone, etc.), with
p -glycol.ide) are preferred, i ona
PR BB 5ot Sy Ebu G Bhag ate i PG g cts o
Vpﬁ@néIE&KMﬁuﬂgﬁQﬁhilVe|y charged surface (e.g. with a
cationic deterg such as CTAB). / . Liposones
(CRS5tRg theqtest girpy with aginetes; dhe metehbriag aéﬁptpd prodeermiine the analyte
concer{tRfiPH bAthk PRy, SUi tabl e for use as adjuvants are

described in’'refs. 115-117. J. Pol yoxyet hyl ene et her
ahigpaliyothy @tmlyﬂeesmeceagatqufrﬂmﬂmﬂ |omasilsw}yuv ant's

S S I hven I on.inc
p% e%%p E?P{] Vg%tegoel Iélrarsielé?]roa %Og'f o%bctoﬂjﬁlnéq{ ere@der s _
184ringShie hnaﬂm botcahtiaies ahd emefconi@ Gha#RE iR eeyAtyet hyl ene

osgr SO' tan.ester syrfactants in conbination with an
[ ]octg¥§ﬂ%¥i%%£§$—;s wel | as pol yoxyethyl ene al kyl

eIemsthed o phdesSKI WRGLANR ik %@Je—%%ﬂtqgon\% &k o1 post-event
i | east one additional non-ionic surfactant such as
iconic gppisKy irsludes 20pssirgy ef st dulttplajexsetthydlemate bhisvesn ahs.playmg a

fro L

respecp A glg%(gg?ﬁ;? gqrf]ééltag C{ géu rn illée étgzhg Sce%ﬁeérﬁc 1c<t)1Hc é}}arkm and a neither event
iconic pmﬂr}y@)eﬁeh h;ﬂeethe-fﬁstéﬁﬁon yi$ pebdedrand pressing a second button to select the
2 Km%-ﬁ ﬁﬁ Ien - 8-steoryl ether, polyoxyethyl ene-4-
PPTORIARS %ﬁyoxyethylene 35-lauryl ether, and

[059] pol Y\Q?H)é&h@ yﬁ\%ﬁﬁoﬁ% b@sdeptibleetd Qdriou mENASHAL BREA1tEmIrive forms,
PCPP Phosphazene adj uvants include

specifip G péMeBtrBe wiAtides Hiered Ryyphrss sherrehe pray opepRiple fisthe drawings
and arél@&efibResh adar h@rélﬁmlt ghouﬁcg})é ﬁ{x@elst&?dl h@@gv%zgxaﬁf "i‘{rﬁé}t 1§itellded to
of muranyl peptides suit useé ‘as j uvant's
limit thetjaventioe frt the pazrtlnnllaufsbetns\loametﬂaydisrmmwﬂ but, to the con‘uary, the intention
is to coN_elt ilf ﬁg{j& ¥“1cat1o | Se%n%y% aﬁng ﬁ@‘?mﬁ&“’gg%ﬁnﬁﬁ \gﬁll'nﬁ éhe( qpbrllt and scope of the
inventiviDEY defﬁxlad by the appended claims.
N-acetyl muranyl - L- al anyl - D-i sogl ut am nyl - L- al ani ne- 2- (
|'"-2"-dipalmtoyl-5 7z-gl ycero- 3-
hydr oxyphosphor yl oxy) - et hyl am ne MIP- PE)
M I m dazoqui nol i ne Conpounds. | m dazoqui nol i ne
adj uvants include Imquinod ("R-837") [123,124],
Resi qui nod ("R-848") [125], and their anal ogs; and
salts thereof {e.g. the hydrochloride salts). Further
detail s about imunostinul atory i m dazoqui nolines can
be found in references 126 to 130. N
Thi osem car bazone Conpounds. Exanpl es of
t hi osem car bazone conpounds, as well as nethods of
formul ati ng, manufacturing, and screening for
compounds all suitable for use as adjuvants in the
i nvention include those described in ref. 131. The
thlosen1carbazones are partlcularly effectlve |n the

o, . "

o




these antigens as disclosed in W 05/002619. Preferred

Chl anydi a pneunoni ae anti gens include one or nore of:
WCRWEB264 Cpn0301, Cpnd482, CpnGbO3, CpnGbh25, EPIUSH86/006036

Cpn(Cb84, Cpn0800, Cpn®O79, Cpnd498, Cpn0300, Cpn0042,

CpnOOL3, Cpn450, Cpn0661, CpnGc57, Cpn0904, d pnOr95,

CpnOL86 and Cpn0604 and specific conbinations of these

antigens as disclosed in WO 05/084306. Preferred GBS

antigens include one or nore of GBS80, GBS 104, GBS

59, GBS 67, GBS 322 and GBS 276. In another

efpagygent, antigens of the invention are conbi ned

vvrr%—qr‘re' or » additional, .non-.E. coli antigens .

Suitatle fdb T auﬁﬁpqsé 5 detprmine; aag gﬁqaeda E‘E’F‘Sg@&enﬂ'aﬁon from a

f fari@ kasplagmiies bn gess: taer, tRyetandhprispexual | y

trans%t}&? "(rjd segseg,. For exanple, the antigens nay be

combi etSRAPt #ABIC Sheispfanmdemaiien i 3 bier phige gicsup

consi s 1dag Rk sehaRbR %%ﬁﬁa})}aﬁﬂé@& td @Rw; ﬁlje—aeWﬂ'i@onic m%rker and
0

trachomatis, Neisseria go rhoeae, papilTomavirus an
reqseevent igphie xoagkerus. Wher e human papi | | omavi rus

i‘gf i E'%\P/Pe f% ’ro?lﬁgﬁﬁcgl %)% gl? o\rzlgglﬁ\b?elfglr 3 {ﬂﬁtglg‘ﬁto\?’o{t}é&% rn?ete%g an'EiPV

enbodiamaerhorytdeeicaadapgeirto eoihe ahdl (e Soffentritfoni dRWLMAinaBOn,

are cgﬂbine W th one ﬁr nore additional, non- EXPEC ]

ant i geAE L e PPy Matfs hejapalyte copeqniratiowith Hegcopggsponding pre-
R5v6itRE boledBiitlidor®d mhiFeNYGREBRE M SR teasihie\utyal s-  For
exanpl e, the antigen conbinations may be conbined with

an ant4 gen Themaies@f elabm! t fietheprooupprisinagitest-sengondispensing port.

Ent er qcocc f i S a I Us aur.eus
Staph?focogéﬁg%%%ﬁlé%ﬁ?gﬁ seﬁggﬁﬁﬁg%l %gﬁ%ﬁigg%?pwdtonmmﬁﬂ
Linfypirostesinl ta apesanad phinpeter. Li St eri a nonocyt ogenes,

Nei sseri a ningitidies, influenza, and parainfluenz

vir us%'( ' Pl @ m 6)?F8faHP&t ‘é’ﬂﬂ.eﬁ‘ﬁﬁ‘? yems %@ﬂl‘%@a& pre-meal and post-
dedadxidytegeadings.e necessary (e.g. detoxification of

pertussis toxin by chem cal and/or genetic neans

[183] ): ! ' wWige mistsranfeigimel, wherqin theciconic markere mdle gire-exercise and
%ﬁg4§gggg%hg§gqe&ﬁ%#$ preferred also to include

tetanus anti gen and pertussis antigens. Simlarly,

wher e 6a t etfanostanfichén 1i sherol thdedalite is glupssefaad tiedfluid sample

%L@glgggogclude di pht heria and pertussis antigens.
imiar y, where a pertussis antigen is included it is

prefefired dhsmeted of litide witbiehi fhe displangclti®saWy Segments adapted
%gtlﬁgns. DTP. COﬂbIP tions are thus preferred.

IEHIAY P ASPEHIVE GBAST TP BTGP enadmoyt-ovisnt ienis Blapkest
conj ugat es ThEafefdr 8F cIRMPl &l ikseih Me dififarRRIHGAE
i ncl ude bac€erfal t%xins (sugh gglgﬁﬁﬁ}herla t%?%?%nggﬁnaim
tdispepfBe Peeved) and Restiversritond¢ miceiess, sutle thatrgrebprareyent and post-
RSk &loR; ti C peptides [216,217], heat
shock pg%%éﬁﬁgaﬁ%ﬁ%ﬂg%9], pertussis proteins
[ 220, 221] , The otetirrofRIfimom whéreif| the dispky[i2 225R&B1o, display several

Ki.nes 24 I hoki nes.[ 224], . H influenzae
%%%%%FH%?S%%?ﬁ%ﬂ%gxggE%T?Vﬂﬁa%PﬁI%ﬁk?BTs [224], toxin
A or BOf r oMh&nfdich b elalre 9] B8kin the PBir YPhAKS Rl Rld8idRBevent iconic
%é%g ,.artificial proteins conprising hultiple human

rsris adpttedigihedisessetecishievar i ous pat hogen- deri ved
antigens [ A%Kéthéy%%r%hﬁ. alﬂalllgtegci&%%ign, [t}ge%%&’hf)d comprising the
pneunococcal surface protein Psp , pheunolysin
pe8Of:, etc. A preferred carrier protein is CRML97
protein [231] .. Antigens in the conposition wll
typicgﬁf%gﬁé%%ﬂ%%%ﬁgts?na concentration of at |east |
ng/ M each. In general, the concentration of any given
antigen will be sufficient to elicit an immune
response agai nst that antigen. Antigens are preferably
adsorbed to an alum niumsalt. Nucleic acid
i mruni sati on The i nmunogeni ¢ conpositions descri bed
above include pol ypeptide antigens from MNEC. As an
alternative to using proteins antigens in the
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overnight (ON) at 37 Cin incubator. At Day 49 the ON
plate-culture is used to inoculate 50 mM of LB nedi um

wo eoodaysean O D. oo = 0.1, and grown for 1.5 hpUI/FSZN6/006036
37C under agitation until the::
gteiy:iSlrilie,fdM3IM,!U ::tD.60o0o := 0.6
corresponding to 5xI @ cfu/m for the | HE3034 strain.
The culture is diluted in physiological solution until
the concentration of bacterialils IxI 08 /ni (typically
2m of bacterial culture is diluted in 8m of

physi o e Lyt .and_pl at.ed usi ng.a standar .
o1 4t o ekt u i B YR pRR R SRR TR T fetermne e
t dmelyteddncantsien st e fimoht ai ni ng | xI O7 | HE3034 bacteri a
is injected intrageritoneal |y, usipng a In syringe, to
cont r oSPARERE ﬁ‘ﬁﬂﬁﬁ%&oﬂ‘i%@?twﬂfgﬂ?ﬁ)ﬂ‘i‘)‘@r"n@fdlsd’éaé(i hs in
each aRictfhg SpRURecAlicoiflo mAkeABith Jokt-BRME R tiffiker; and
infection are recorded. The protection due to

vacci rifringrihe anabyfe Pengertitption ad aysat iostie nofrkar e theumatéy al
aroup o i 18 b RARREE st KBt SO0 onic marker o
Rexstevena genaf msthew inchldes elaatihy e fist botdn adaptedSto alternate between
qglguLated us%ng theffornula; rate of survival in .

VAT SR ILYE Pag 81 HPICPY AN PRIEE M RIS tmbisgnic gpagker, and
of neéithed exeat icohicGRtkértiac i ALEBEY blisod ﬁ‘%is&iaérﬂd%ﬁeéé@q% a second
carried out as above with positive controls IroN and

| 136tan tongelech thesapopeipfe iexenticgicasatterand 4 t he % sur vi val
of the mce after challenge with 1HE3034 is increased
followi ng i mmunization with either IroN or |beA

| mruni zation was then carried out with

heat -i nacti vated |1 HE3034. As can be seen in Figure 1,
the % survival of the mce after challenge wth

| HE3034 is increased follow ng i munization with

heati nacti vated | HE3034. | nmuni zation was al so carried
out with vesicles from|HE3034 DTol -R As can be seen
in Figure 2, the % survival of the mce after

chal l enge with 1 HE3034 is increased follow ng

i muni zation with | HE3034 DTol - R | nmuni sati on studi es
Antigens are selected for conbining to give a
conposition of the invention. BALB/c mce are divided
into nine groups and inmuni zed as foll ows: Mce are

I muni zed at two-week intervals. Two to three weeks
after the last inmunization, all mce are chall enged

Wi th the appropriate MNEC strain. When nucosa

i mruni zation (e.g. intranasal) is used, the aninmal

nodel is also challenged nmucosally to test the
protective effect of the nucosal inmunogen.

I mredi ately prior to challenge, mce are bled to
deternmine antibody titre to the antigens that were

adm ni stered. For the nouse chall enge, virulent
bacteria will be grown in appropriate nedia. Bacteria
are harvested by centrifugation, re-suspended, and
serially diluted for the challenge i noculum BALB/c

m ce are chall enged and observed daily for 30 days

post - exposure. Total 1gG and 1gd /1 gQ&A subtypes can

be nmeasured in nouse sera resulting fromthe different

i mruni zation regi mens by using an ELI SA assay on whol e
bacteria and on purified reconbi nant proteins.

Furt hernore, assessnent of antigen-specific CD4+ and
CD8+Th-cells in spleen cells and/or PBMC isolated from
i mmuni zed mce can be carried out by nulti-paranmetric
FACS anal ysis, to evaluate the cytokine expression
profiles of antigen-specific T-cells. In particular
production of IFN-g and IL-5 can be neasured after in
vitro stimulation of T cells with purified antigens.

I n addition, splenocytes and/or PBMC fromm ce

i mmuni zed with each antigen/vaccine formul ati on may be
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