WO 2006/ 091517 PCT/ US2006/ 005912 | MMUNOGENS FROM
UROPATHOGENI C ESCHERI CHI A COLI All docunents cited
weoosiopisar e i ncor porated by reference in thei rPCT/US2006/005912

entirety. RELATED APPLI CATION This application clains
the benefit of U S. Provisional Application No.
60/ 654,632, filed February 18, 2005, which teachings
are 1 ncq {Fgggstﬂseﬁﬁbm YRoPASHO@NNIC BSYHRRICHI4 COLI
reference NI CAL FI ELD This invention is in the
A1} @acamertts Eed hesein @f% leeoBoraieddy SrBgECe TaiET PHIER%r ti cul ar

ens for use in imunising agai nst
%ﬁﬁfﬁt‘@g’t{’ ﬁgllﬂﬁggt hogenic E. coli (EXPEC) strains.

JARE thewenslitcdf A0S, Padvisidnal Ap;elcﬁtSDn\lN?d 6654 eszaﬁled February
..cali. As [l as bein r.t ant

Fordb3s it iee b aaf oGBS B BF TR0 P been
TcEN)CePIRIped as a host in reconbi nant DNA

?sglgxgeg}l Vg% g} ‘;‘I%Egg %{" %c? e&’g 1a c\é\f%ﬁg{oﬁ% aHd 1n {tlcular rte%%)ers]g %nsnunogens for
bemnmoluaisisg hgagut esraigicstnel pathoeemens abli GixPB&) Hiegeni ¢, and

at hogenic strains are then sub-cl assified as

ACBSGROIEYD ARText rai ntesti nal strains. Mre recent

Fe@&&@@ﬁigﬁmsrﬁ@&@ﬁﬁ W@Hesle SUE NoASAIMAIL ds |b916g1 5n BipOMAE member of the normal

1%%51'%%1&1%%&%{0 %}ingm,glgElE) {B\%a%ieenfg}édgfb e@%g)tedl agtnzg h{)SI';] & éecombmant DNA
tephaeipgyn feadditiom dbwesat, Ehcd/hen tisalbk 4 deadizpatbepes..  For

i nstance, M.EE group Bl includes both commensal and

By sk stepinsi hevestraditionally begwl clgssifiep aprifhereamiransy o pathogenic, and pathogenic

s Std ARh @BQla%ﬁJdahsnhﬁéﬁﬁdﬁ aﬂr &&rﬁlﬂteﬁlﬁml Th&ns. More recent taxonomic
extraintestin

tft{xﬁqu%sfsu as :ﬁilo g}m;] F\F ctm;_) @l[}‘];gis gésES)l(fJgE C%Sl}ltrgﬁﬁe ;S)hylogenetlc

grdiupls lﬂAl,GBhdi?h Du&dpashiofesni gmu(nidEE@ n&tmadhnthe amaditional ones. For instance,
| S

FPE W ] SERBL055 306 240 A LD VR, s o

intaginpipne extepntesHna @rfmsof cystitis. They al so cause

yelonephritis (and its conplications such ps
ﬁﬁ&XEe%tﬁ%%rpathag%cﬁtra%&Of. FHRECT P [TIREE sl ko ke groups 2
Malsend e@mﬂb abthneepatt@jzdnics ((HEC) sedsemdnaénidgdiBlepsisvasociated (MNEC)

Iﬁrt h&) strams Ca%g’eeuliln%blal:ractt )b{?fre&]?pgss ((Eﬁgg g@ ige t%g}n%gt Eo?nmon form of

are a SO responsi
Qstiies TheylVblsw cpwse viyslosepE REGIndaitc icpraplichiipe welems ksa@ebl and catheter-

a@é'bcfé%ldlmfiaéf§§st SANERX stfihs CRisk Hécﬁiﬁtaﬁhéﬂiﬁt‘ry(@q cases per 1000 live births) with
COUROVACTM 1 ncl udes ten di fferent he

%%@@P‘i}’éﬁt?%‘&l}g&{ﬁ fﬁ)& PN tQ %%p@é agey sglrﬁsgons ogarloun%dl/6 of sepsis cases.

SRFSFRThY SRS bl S5 T L AP 20 By st
mwmwgcrwmphdetsutse@ﬁff@amt}eawaned lytsfatleslcwﬂmg gix EXPEC strains, and 2
@Je é&% i %Hllnbal %ﬁe{l%zﬂsreﬁo%t]ed nﬁ?e)férg{ce %W@@%XOMTM is an oral tablet

eve vacci ne. based pilt from6 to
\@pqupeeqacgﬁ:gnng ],yg?h&]lged BWerllaHygat%ro(g dééflecﬂ%flsE b@ézretrams [3] Baxter Vaccines

c&b@@&@ NEYTI M%Glhénﬁ'hﬁé@ oflgve hﬁﬂeﬂtoal(pﬂ@fdtéﬁﬁ st@als] ad tivEPloduct has been

Bhsoas FleaPrnig Srvalprdd wORHE LRy SR i égdﬂﬂrt}‘e Hingt adbesin compler

Whrteopise I tidicel wads shows stadwueth cffivesy. Maewin gherdravs ptrisk with this
‘yéfgahéjthall \?oﬁé gl&?&ffe@%h%%@%eﬂﬁrﬁi éﬂa‘*h\fm ﬁlti Béxlrﬂl?m{egnnal flora, and it
t | ora, an

nor ma I Nt est L Wwas expecte
Wati expeded thak thio tirginpevald be teffecéwaglaiuﬁ%tURﬁfEere@Sr alvlhsbecause of its

lﬂmdh!r-sp@ﬁﬁ@é&@reﬁge nhdcBanish], REASE otBRERPEC GtraAfNBEE&HGBed.
mechani sm | eavi ng ot her EXPEC strains uncontrol | ed.
WO 2006/ 091517 PCT/ US2006/ 005912 There is thus a need
for inmproved EXPEC vacci nes, including a need to nove
away fromcrude cell [|ysates and towards
better-defined nol ecules, and a need to identify
further antigens that are suitable for inclusion in
vacci nes, particularly antigens that are preval ent
anong clinical ExPEC strains w thout also being found
|n connensal stralns 5 One vay of addreSS|ng these

Y S = e
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present in genonmes of MEE types B2 and D but absent

from MLEE types A and Bl. Further conparative
wappsogishes, based on subtractive hybridi sati oPCT/ME2086/005912

reported in references 6 and 7. Virul ence genes in

EXPEC strains have al so been identified in reference

8. Reference 9 discloses an analysis of four

Th @l% l?iglg %rﬁ'eé'if %y 1&5?(%@5‘ ﬁ%PE(f‘vagE E& ﬁclu&g% b n§édrt%b@(v;§ %ay ficth crude cell

ence enomne sequen

lysatey @nci@wp{[ly b@[epgqfwe@nqﬂ@qtges[ gl appgd tpédep‘g@ﬁgnlfeyantlgens that are suitable

for %@:ﬂiﬂlﬁﬁ qﬁ&a&sa{es,maafcamﬂy laftige N thee 48 QEeRIeht SFnorgQdiinical EXPEC strains
st r E%}{-’;‘ﬁr ence 13 discloses a conparison of the

Wlﬂ?fé‘ﬁ FECogEmeEsal ETS- hynan pyel onephri ti s
o3 B8 [R5 R by g &t AE ARSI o sones

presgpicin\gEAGB% of MBFE aehBgend & builrdreat foy MEERItypes AGadoe Further

ﬁH@é"gﬁﬁ)aﬁﬁes pﬁ%é&io&ﬁﬁ'bﬁacﬁw By hidis o, @Vx@'r Oﬁb@ﬂe@ il Refdrd¥Bes 6 and 7.
dat abases __under accession nuggers

Vlrlgme@%sf 1%%&61@& aye alsg\bgeétd%‘e@ %1 ip lrgﬁr]e%ce 8. Reference 9 discloses an
analysin ePfatilpatieganiity istaatin UPEEVR cbiaddaih 38der accessi on

nunber U00096. It is an object of the invention to
Refprewrei [@ensédite lgeronzenseigraersoff GPEQ G0 K ATl jretam SHTO73r(11,12] to identify

seq@éﬂ@és 8t pr@s@ﬁthﬁ Q6L bzﬁhog@uc GOLdri s%ﬁlﬁ@ﬁé%engéﬁ ngéf&s@sri yompanson of the
PEC strai ns articul arl

gen%wwwepo HHE ZI\WEP@PI opephte ISOH%F:%%&%G RisD).  vpC, wit

seqﬂldﬁeentdafal e \shain® USFTE € SUPHE)! E]a]LD3be (mﬁdﬁ@ieuﬂﬁﬁagld) and MG1655
at

(non g%ﬂilogslge rfabora%o(%gﬁto aunt G%nor%er see% ences ' & pa‘ﬂlog nlc Ié}oa%s aret* avallable in the
databljRE@hdep atcessian nuEesndEGASHTM, Mw7mgé1€¢@0@6i aAnssquence from a
non%ﬁm%éﬁ?d sEraﬁ@%@ﬂleq{nﬁéredb&§slm\ﬁﬁlb%ddéb@r | ocations

wWhi render them accessible to the Imune system In

It iSO BbRERE e inviehtRoni tH YRMdE ﬁjﬂthérfégﬁgeﬁ§fo¥ Gsedn ﬁﬂllnw@ﬁ%ﬂ a@glgst pathogenic
C r.1sing: . (.a Mm.No _acl d sequenc cte
. o SR Gt B A o R L SR, %3

SUI@QW%%%F iHEig"%yI}BgS1126122713281429153016311732 1o

Thesl%ven@cﬂs h§\§a 1d§h@1ﬁe§ {ariod$ ge&g thef Qan Bd incfiled 43i nnﬂ'ﬁ)ogéh'i_b compositions
53, 54, 55, 56,

speggc f(g@atheg_emcefé cogros’cra%ﬂ Thg §eneé @re elm uscg)athggamc?séramsf ?U'PEC) but are
abset? from hdn-pdt#logerti, straifs, and/itheir Ehcoded, pr@€ins Bile c8Rjar &daticBd which render

. 0, 91, 92, 93, 94, 95, 96, 97,
thefFeceffbie 8 e Riypdtel 105 *Toa. 105, 106, 107, 108,
Tn oh® Hpect il inkdnlion delates td 4 Bolypkptide c391115r1s1ﬂg1 @) ad drfino 2di8 seqhdife selected

120, 121.. 12
fror g ¥ty pRsnd SR A NP 9T 2200 3507 89710, 4 1294, 15,16, 17,
18, 191,@0 21433, 24,485,261 33, 2812'9430 3452, 3.|§464 354375,, 3148, 39141941 B8 013, 44, 45,

46, ¥pkg, 452 5153, 5315455158057, 3869, b é1, 6&5&,, 64,99, 66, 683, 69, 70, 71, 72,

4505 45 1 i o 185 b0 o s fogs o 9

100183, 123303, 184,103,856, 108608189, 110881, 1891131904, 1191]6,192 118, 119,

120193, 129423, 19b.124.966, 1%9712811% 1359851, 1720933 2894132476 137, 138, 139,
203, 204, °205, 206 209, ° 210, 211 212, 213,

140231‘14 1‘?1543 é‘i‘b 14%1!7‘5 1é1814821f§ 15§51522b52 %%”115422%5 15(23‘57 158, 159,

1602261, 122563, 284,162 266, 1828682459, 172301, PR1 1732324, 123376,234,178, 179,

180258, 1@ 8 8L 152 38 187, 168, M) RPN 105 105, 196,497, 198,199,

2009201, 2084 803, 30 205366, 29@120821% 2195?3,11 %1:?42132@'54 2,12%@16 Z$77 218, 219,
220228, 225023, 224025,268,,2220828, 263230284, 2326233, 264 235676, 237, 238, 239,

268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278,

279, 280, 281, 282, 283, 284, 285, 286, 287, 288,

289, 290, 291, 292, 293, 2942- 295, 296, 297, 298, 299,

300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310,

311, 312, 313, 314, 315, 316, 317, 318, 319, 5 320,

321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331,

332, 333, 334, 335, 336, 337, 338, 339, 340, 341,

342, 343, 344, 345, 346, 347, 348, 349, 350, 351, 352,

N ~ - - "~ S P —— ~ N N NS N NS A NS PN
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10 420, 421, 422, 423, 424, 425, 426, 427, 428, 429,
430, 431, 432, 433, 434, 435, 436, 437, 438, 439,

Wad@p/09¥517 442, 443, 444, 445, 446, 447, 448, HAPUSAH50005912

451, 452, 453, 454, 455, 456, 457, 458, 459, 460,

461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471,

472, 473, 474, 475, 476, 477, 478, 479, 480, 481,

ézﬁ)22414§3z 2@444 485 246307, 2‘11@72494%8; 2548.@52 é'f%gzsﬁ%sé 2662357, 258, 259,
L2siedar. 260360 308 256057, BRORE, 25 WP, Bs B4 150 236, 77, 275, 27,

R042815 2%, 263 884,337, 285,287, 2B8.D891B05ZN, 2982193, 5B 295 2%, 297, 298, 299,
g@gsmg% (532%4 §§§ 30?%@7 3%39309533@ 31§3§122 ?’@54%1453% 3P5417, 318, 319,
D203, 323 524,830 28481, BROIIEHN, JHob, 53 H48%, 585837, 38, 39,

566341554, 355844, 358,346,360,3458L9, 5623515863, 3836454, 585 356, 357, 358, 359,

2@63615%2 3@%54 56286(;5 gi 3%%%3595%@ 37'?7%72 %8?45%%63?67 977, 378, 379,

5073815832, 388334, 389 386,387, 3888805198, 390302, B953945995, 389397, 398, 399,
£0084@N402, 389 404, )5, A06, 07,108 ab A1 19 eAUEMOSA TRAN I NG1 Ak 16, 417, 418, 419,

ksl BARLAIEDCE LSRN 40 20 BT B0, 6 S2SHONSs, s o
1‘4061@41&%2 643, 484, 143 9116, 107, B.ERLASDVA L adhiZn#53a 8346 455, #dmm57, 458, 459,
290, 4QTHE0 465 Uk, 365]U6H ©87,068 (4D, 4701 4741927288732 A7 R8YE] 477, 478, 479,

SHOU"SE, ARYSRE 4BL AbEah MOABHORRCLASO LY (S 4007 sos 400
0, FHa 892, 30B, 60 6% 306,\PE7,8008.M09 28 0d%!L 1 Fi@nd13ahldanl 1616, 517, 518, 519,
&Rl shisesuencerNird ahg shi Bg) %§t53@U§3§f539”§7§%d53”ﬁ9@§5 536, 537, 538, 539,

B VORI O ol s apegt of Lhers | IERL! on, SOMBLL S8, sss, 550,
00, §61) 5622563, 6161, 1566, SABI6E,L3691 176, STy 8T ST Teb2, 635, 517, 578, 579,
R0 %13’2?0;589%8@%%?@8%'589 58(86‘3893@9@'3‘9?%%% ? 5@%&{9‘32&%{% 597, 598 and

sel ect romthe group consi sti n
3920(b) Qrigmng qu segpence l3a7vpg agf@@st 8004 gequems ideny tg to anggqmo g}gzgsequence of
@)) dc)=9 Amirdycidassqiitd WhidtCis @ fHgEetR RE 8 18RY lm@)n&i:utive&ﬁiino acids from an

%915{8 §L?(9 %’L:%Héﬁ%e Bpﬁf‘ to% éd?f 8& gml%u éuﬁlg] 8Q%nc§%5\grégs (il?aet%% seguemf‘e identity to
ap; anpipgyagid seguenehefde) and M@ludma@g@gﬂt@g atflpasid %q@n%@mltnfg amino acids from

@AChHins Q@d%%n&f ot( (@) IrQﬁ pﬁﬁlﬁul&neﬁﬁﬂdﬁ@enﬁcﬁo@p%ﬂbﬁgpﬁm aspect of the
ue nc

e L L SR HBen SR el b P
Ineastherl&pect QRS B kiltiod Qelﬁ@é 302 p&lsdstider &)‘Pﬁpﬁﬁlngrﬂaﬁﬁl ﬂﬁﬂng acid sequence

BEOUSHEE BLaC) ol RSERIS KOS TROMTEI s s o g, 55,5,

%97f ﬁ%sgqm@9mp gharioerpeiil sepere hhvas ot loavk 8096 sejubnce identity to an amino

&:Ri {QRRcObS (a@)(c) I EniRe |a¥1§e;; AR SwiRén k@ﬁég!ﬂiéﬁﬁ&ﬂ A Neast?D consecutive
nmedi.ci ne, and uf act ure, of

be use in
A0 B St 150 ERimrDot(h pFTAD L bt A Shaudhie having t last 80%
geatenenidentith go pmesmwing acidvegteancon ofi endehdtdisg tofragment of at least 10
&E@mﬁ,@eﬁlh& akids WP Sh tahAR Qaméqléhaago@%gol MPg %tmitgﬁarogmbodlment

ihvention In adm xture wth ceut
@&B@sﬁtdﬁwféhlé APPEStOf t the THECH O/ FENPTS 3 f\‘aﬁ?ltﬂﬁé‘fhlqhéPlé‘P%%’s ﬁtdeaa‘f one B-cell
epBopDf20)06/ 091517 PCT/ US2006/ 005912 pharnaceutlca
conmposition conprising two or nore tides of the
Therohvperides of thgifysetion en bjupad in n}Sﬂ‘é’r‘lﬁa’?fg‘&ﬂ craufacture of a medicament

facosfpigab iremomrredpeiise id dipaiepar t i cul ar enbodi ment, t he

"ﬁﬂ: %%ggﬁ%ht\%cg{:aésiogglg@? §)| f/ﬂhgﬁace?\.{%lcglugmg frﬂt Enstm a poqypeptlde of the
Irlmn ipfein af@pdreyith g phmm%fg@m eccem%@mqroﬁhe isvmpen @rth@j relates to a
one or nore outer 5 nmenbrane vesicles (OWS)

expressing or overexpressing one or nore pol ypepti des
conprising: (a) an anino aci d>sequence sel ected from

the group consisting of SEQ ID NGs 22, 120, 219, 221,

305, 371, 400, 489, 555, 565, 597, 598 and 599; (b)

an am no acid sequence having at |east 80% sequence

identity to an amino acid sequence of (a); (c) an

an1no aC|d sequence mhlch |s a fragnent of at Ieast

A~ o T o . o - o - o o
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enbodi nent, the immunogeni c conposition of this aspect

of the invention conprises one or nore polypeptides
weevp/HdSing a fragnment which conprises at | easPCDNB2006/005912

B-cell epitope of (a). The present invention also

relates to nethods for raising an i nmune response in a

patient, 15 conprising the step of adm nistering to

phalReRRh] @ﬁ{poﬁh&h&fn{ﬁ&ﬁgﬁw& 3t nﬁ%"mﬁief)tﬁdég‘ opfhe invention in admixture

t on. of e ntio
w1tlbglnul? E‘ﬁ?"gk‘m&% 8 Flca{r)ﬁé %ﬁértxf grplgtﬁgcghrpgmt the pharmaceutical

conmpsu@swf the nagghon iurthe@oﬁﬁfm avaedtd ajuvarfur t her aspects

Tllag;éesteﬁ‘tqwém&pfuhﬁé} 18lhfes %eﬁiﬂdngﬂlc%ln M\él ng Qorﬁﬁ&sﬁé one or more outer
ure

merghrpRf ‘(?élFle%fOW%?é’XHF%S’é‘B F ﬁ*&rqugsélg\mnﬁ ﬁr @PJF(P‘?QP?RWPSGWW@SIH% @

an anﬂﬁﬂlﬁﬁld&huéhﬁe widched fldgahe gﬁ@:&dﬂi@t&@dﬁ@ﬁ@@ﬁ&@@Tﬂd— B, 221, 305,

Al
5711 G 157 B0 7 DS SO Chll) Baft B o HaF GHBE payine o lesst 30%
Sequlmm.mdcrglemomn euiposidtseqiasce of &) sfoea dnigo foit sepmbmghinli B a fragment

of aE—leanOﬂO' coﬁge&?dv@ Samnig%mg% arpgrgmg Bamsyﬁ Ege eﬁd?&'ﬁ amino acid

are absent rom non-p eni c stral . )
sequeRecORMY IS &eEi8R% wawcecléprrt £r an) 5RiBe PGk geqmce ﬁf fag gerbincluding a

fraghleRIOf 2016 36 thik@utie@ dnlid aicﬂﬁlﬂbﬁl Mlﬁﬁmd:’s@hﬂéﬁ&p&' (@e% a particular
ention rovi des 1SN

r

e bl i S ot B o BB By 1 TRl s one or mor
polyPhisles eomiprisingie fregnsmtywisinic esnpaise aylewse nnd Bredl hepiteeqiféa)c e
ThI|st|n as. SE IDlh[s 1 t&g;ﬁ%gand 597 to 599.

°pRIETeBY anf%b wlalys tepmethesisnges raisipg g gignyng TE§PQRY @ patient,
conipeiihg the 2{ep 3f admlinfsteriii® thapeiehi Dphash®eutipricsipestion or immunogenic
conPHiYRER e dERnGRARE L ? gﬁlﬂ&ﬂuﬁ&ﬁ Gy dlﬁ%%@ 96@&011&&@&)1‘0&‘%\% against

uence identity am no aci d sequence

Eﬂﬁfﬁ%@ﬁ§@d in the exanples Dependi ng on the partlcular
Rnﬁ§Q&&£ﬁ%fm£ﬂﬁmﬂ%ﬁ&ﬁ%&&%béﬁﬂﬂﬁﬁce identity is

preferably greater than 50% (e.g. 60% 70% 75% 80%

35 85% 90% 91% 92% 93% 94% 95% 96% 97% 98%
BRIE¥DESCRIPTEON OINEHE mkonngti des include -4 WO
. 4 PCT/ 006/ 1 I t hol ogs, . .. .
rigf? P GBI G S BEAR e pfens SR F7s Blorie GBiipion wie

heatgpactipated GEE0ABen t wo polypeptlde sequences is

considered to be an indication of functiona
DEBAUEIDESCBIPTIOMOF THEENWENTION Ol ypepti des is
TheQﬁ%%F@Mv)é 1&’&1{1 écfnvz{llﬁgs eg 'ﬁﬁt ?ﬁH Bchm%éle%r %g%ﬁ%ﬁg%engg%m%osmons

search gorl m as erren ted In
speqifgs fa rH&th%qn@c@ &) Str%@ Be gereaferd femgdEG asginshbuytj ard absent from
non{pathegBicesingAMdOehn dAedRl tystdids A GABaL Xdchithk Qfhich render them

ol ypepti de may, conpared to the
“”£§Q gﬁ%%gmgyw gngxanples i ncl ude one or nore (e.g
3, 4, 5 6, 7, 8 9, 10, etc.) conservative

Imb@ﬂﬁﬁ%sa0|d repl acenents i.e. replacenents of one anmino

Theafﬁbéiltlox‘l\ﬂ drévids %J&?Ep’d@f@d ‘ébmﬂ*?s%gatl{ee&rﬁlh@ Chei gﬁu&f&@é Risclosed in the

H cal | y-encoded am no acids are generally divided
exarpplet TheSG AR AT Een{ER FregT it The SaUeHF pBFBSEQ ID NOs 1 t0 59
and §97Ub a6% Pesfer{ed sutlats b£SHEQ I NOy $ kd 896 add giveRiil€abldlizs3 hudi 0 €;

(3) 10 non-polar i.e. alanine, valine, |eucine,
Thejigysnaenc tlpe propided pelgpepides ropnatising meino metdhdequrnem®, that have sequence
identifyy Rt 88 NR0no a@lfl‘ @e&éﬁceg nehRtGed pel &Emﬂr)]lese De%k:lyd‘;ﬂrgqgn the particular

aspar agi ne, glutam ne, cysteine, seri reo
S B e PRRHTCSI BN Py BT hariot (e BBV aT 6 S0%
85%5 00VBL910E 92%) BBSE 06i%£35%, 969 936, 38%20DBE hbreRThéO pagpecﬂﬁdes include
In general, substitution of S|ngle am no acids w thi
these fam lies does not have a major effect on the
bi ol ogi cal activity. The por@peptides may have one or
nore (e.g. 1, 2, 3, 4, 5 6, 7, 8 9, 10, etc.) 15
single amno acid deletions relative to a reference
sequence. The pol ypeptides may al so i nclude one or
nore (e.g. 1, 2, 3, 4, 5 6, 7, 8, 9, 10, etc.)
insertions (e.g. each of 1, 2, 3, 4 or 5 am no aci ds)
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relative to a reference sequence. Preferred
pol ypepti des include pol ypeptides that are |i pidated,

w0 bab/ogrse7 | ocated in the outer nmenbrane, thatPEr/@s2006/005912
| ocated in the inner nenbrane, or that are located in
the periplasm Particularly 20 preferred pol ypeptides
are those that fall into nore than one of these

I‘F)ﬂ{oﬁgp rdl’@lélO?&‘ Qllellc' \thﬁﬁ %Ql ﬂ@aﬂt@e%icqw Sbl%afdel?tftf or more between two

ocated in e out er nbr ane, I po rotelns may
nQbPeRtidr seguencysie epFiderg o \?\?fﬁnc‘HdIF%UﬁP 8 ﬁlgct%%la?ﬂ@ﬁ%lwe Tdentity between
Plspagied is hetddw agemmsdd- by ﬂi’és&ﬁﬂth-wa&hnzﬁf ﬁ@reasgyn geafth algorithm as

t he signal pept] Pol t

e praaPld REPHRCuca PR BRI Mightifhn, TBeS, gy egp, search wit
ph6ymelers gap SperdRnal@& ]2 arzl&apz.ﬁenSiQB peiddty=38, 40, 45, 50,

51, 59, 67, 68, 69, 71, 77, 80, 82, 83, 84, 92, 98,

Hgse, polypaptide @By, cpppared § the gequenpep of fipmxamples, nphide onexqy more (e.g. 1, 2,
313,15, 6,1’3,% 9, JISAetc )]o%ﬁsenih% ardifl/ ac1d]a5,§lace3r@ﬁ)ts i JZ lac&%énts B¢ amino acid

\@gganoégrswhl%lg&as azr%léted Qlé% Qhainé ene?g%l%—egcfgled 30 agt%gare §§1frally divided
it® Apur2f@djlies: ADpgciddOe. agBBate 28@amBE02) BHR, 1.3 DBine 3fddinine, histidine; (3)

r%ggﬂola;’% 1%%9"&%% é%-,éé’a }Sﬁ]%gcr’le?é%ly?éég&)’ﬁ%% ’e? ‘E:[l’ioﬁi?h!]:; tryptoplTan;

a3¢44) gmgargmlargg(; glygigey, asg’gginegglgtanggg cysgaﬁg@; SQ{@@,’ tthgq_ipe, tyrosine.
Prylal 4R, tr%&%haxﬂ 184 tyﬁ%&e afe%gmetﬁge% cladstffed &ﬁﬂy as‘@é”mat&%ﬂ'mno acids. In
41?%%1 ﬂ"%gﬂtm@ff 51336 amgaﬁéacld%tyghm §e faglggs d%ef élot hoaf%a 63 éeffect on the
B3 dgicedb 3Gjvith4The olyPeptiddsimapdtie obed8; m&ble.g. H273, £5996, 7, 8, 9, 10, etc.)

Sg%% ang S%amg(g getmgs(5 élatl t@gggt@gn(ﬁ% eexl}crég’gh p&)ﬁ)é)eptﬁzz rgaﬁﬁ% include one

areore (e d, Pi B tted 6. A Tiabll8sere) ingerisgns (Bg- 0@%1’(‘? | ]c@rl %r4 ¢ 5 amino acids)
&ﬁﬂﬁﬁph&§&gﬂmgam&@9|e 3. The invention further

provi des pol ypeptides conprising fragnments of the

laefeial aclypbpadquaciads pol@p@ﬁﬂdssﬂad: hia ligidateglx algl @6 .lochle@ in the outer
mén%g%%”ﬁét a%p % lt?%ﬁcgh 1 uez %g%%rag%%% tth g arggg%%&: Hlt the/ ?%r%msxgoPamcularly
Ipeferddepilmeptidss @eenthese thaﬁ £ll7inior mere rtéan( eneqgof %esemteggms e.g. lipidated
p%?peﬂtﬁes thé, are loéate% 20 Q@t’epﬁéﬁgﬂnep%éﬂrf@gg.@@{ap fne 112\1 te%@inal cysteine to

e 1 ﬁﬁ?@jembrﬁ@clmda@%‘ﬁmg mfr%ﬁﬁ?qagm%ﬂna g pertice
P-Ieggoeltldes Fx £yetf§ eélnilc‘? s@@'ﬂ) N 128, Q% OI1t3 fa,05.16,17, 18, 22, 26,

es cdn
280, 38 cH B8 4045950, Lﬁé; 5&36105@8@4\&1 [71430181, &3r 84 % SISai03 104, 105, 120,

mtmd% 122;" 127“?3’0 @%ﬂfé?? 185,96k Clt4§d147(ﬁ99160u§76n984t e, 186, 187, 192,

n- Wl f - bas
A Ootiied 155 TSI, SebmSt Sa o 250 asal SR T s 275, 260, 257, 298,
4939197, £33t 2% 80036 BOER04,205,210,,3 1 ARER T3 14 285, 3208262827, 330, 331, 336,

PRI RO HEP os i h ity ST a7 B R P o LR 557 849, 30, 395, 400, 401,
497 4081 4168c14 9% 429821, 42429, 488 1438.H84.N30 4361 48| 441, dPalid4, 447, 453, 464,
7'20'@7% ? Bébeswbsd@%ﬁf '5@'@%19“52& *‘5%6'53‘16%' o, 543%44 Bgs, 548, 551,

[
%@pﬁo@@' S 1 ) §§§e§ﬁ8r PCm gﬁ;%mﬁ%ﬁﬁf e 593 ana 594
10 O
hberrtgol, o a0, 2 ep e 210 et pLser Lo v
g glgﬂegxﬁ?lg ¥us e ?r%%laés ?tllm%ét?cfeg q‘?sli]n é@%@htg %gqg III(@) acid sequences

digclosed i@dhmmmolﬁm ¢ daametts shpﬁé cpmmse at st gtcameméwel @mino acids from
tBé %qﬁ’é?llcé/s%ﬁtdegéﬁm%fonttﬁee;t)drﬁb\(lfapgéqﬁ&ce Griberor RioRS @1 810, 12, 14, 16, 18,
fragnents are those th are common to a polypeptld

of the invention and to a polégept|de identified in

any of references 5, 6, 8, 10-&nd 11. 15 Pol ypepti des

of the invention can be prepared in many ways e.g. by

chem cal synthesis (in whole or in part), by

di gesting | onger pol ypepti des using proteases, by

translation fromRNA, by purification from cel

culture (e g. fron1reconb|nant expreSS|on) fron1the
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al so be used in part or in full. As an alternative to
chem cal synthesis, biological synthesis may be used

W@ 2@s6/0015¢7 pol ypepti des may be produced by tranBCBUSZNG/005912
This may be carried out in vitro or in vivo.
Bi ol ogi cal nethods are in general restricted to the
production of pol ypeptides based on L- am no aci ds,

20, DY 4B '2@%«10%5 Q0, @5f 56, TN, }b '%nldbﬂ&hﬁ&léaf Thé]ﬁaa%ﬁientq{'nay comprise at
amnoaclgtor t RNA nbl écul es) 'can be used ['ow the

least 9pg def6ld toF HeERPID- BRrG5H CRETRIC (t}a,er Seﬂf'enﬁf hesr a0d C‘Hbﬁﬁa‘ioaffs can be
iderified empiGit AL, (e.8 UsshgdEPSCANO Y, M]Sdr REnilF methods), or they can be predicted

(e g\/\ﬁsérf%th%? ag}#wwlantggeglrc éndgi( El%ﬁmm [rax f)zﬁew‘yléoracl}eﬁ %%&]TEPITOPE [18j,

neupt eétworie 1l 3.00pderch dipiMder 2894t WOFPE.[2RoTsifve (23] desiraphilicity [24],
antlggﬁ fn@é&e[%]' il ééTBXthmvtﬁsclogéa\ﬁﬂlréﬂ%?ég%' L‘b 9%thé??§efﬂ'fedtﬂ§mems are

term nus an term nus i des o
(@) e NEtnisAl Bem! pepkidesefrthonadyreptides o %élegnveﬁa@rb @), the polypeptides, but
wittodS1hein N-tefthilifl Gfyih1afeptldes, (30th PBlysHpHERSHilt afibut their N-terminal amino
4{ﬁédated non-1|i pi dat ed, phosphoryl at ed,
BN Bhosphoryl ated, nyristoylated,  non-nyristoyl ated,
Oth%g:i?&g?gd' ff"agmgﬂL %r% ﬂﬁgé thiat b@%ﬁ tx}ltﬁ Lﬂ} o a(qg g ag{deo(;r a %{eﬁtae)l start codon

I nvention are
(ATiGr G ITE G dragmenig sisrting af Hie In}ﬁﬂwmefqné@efl 14 mstart C@doﬂ downstream of

the Sdfestb@dhit &dbY ark HEEPHi@NOhbaRvePhY PEPti des (e.g. free
fromnaturally-occurring polypeptides), particularly

Othérr pafenéd fagniexREE Glosdhihstt are ebrhmyo toy p pplypepeds ofathel ivesion and to a

pol}g%l%{ ?Aeh‘é{ftie%llré '.%1 fé’%@ B%s AL b (by weight), and

0% pure 1.ée. |less than about

Pol)% de@B‘fjthéTB(/&nQﬁ @inecfecbpclp){reh fPan g v@aelypg chf%érgﬁgiimhesm (1n whole or

[ US2006/ 005912 thdn about 5% or i
n part), estipg mesr polypgpiid q}ﬁm&g p@qugjs, tg)(t&n%lgtg)élcﬁom RN by purlﬁcatlon

fronp o1y pefptd @@S from Pedoypapiti eteisssivh), tﬂ’cbﬁl 1h6\6@’ahﬂsmﬁtsaf Qe g. after bacterial
cult?r%‘e/(];erﬁiir?% k%nn}d%ﬁggs),g%% WO§ tharrc?de iéthod Ply ;gg(glcﬂon 0 tpep’ndc-::s §40 amino acids
longPgivolyesptri diee thm'xchlesymhv@miﬂgﬁ&] r&)}ld pb@nmep@:@ gynthesis is particularly

pre@ﬁéde Glcablk enciRBebast® ol tBo‘?,l or @?Ho@ <'|f‘.'2-ﬂ9t_| cH@de:y ﬁEhMaﬁ@ @ﬁﬁ)ﬁems [30] may
| abe or a biotin |abel). he'term!

P
alSOrf@ﬂ@?@ntnaﬂ&ﬁflh@ﬂaéﬁ &P f&&wﬁ’@r@ CB?mlﬁﬂWII‘ﬂéeﬁtjt ‘?lioloaﬂﬁaé synthesis may be
used agryﬂte polfPeptidd rhdyrt@agroduced B @anelatsh, This nil\beani@t iosein vitro or in
vzvon%ml%%;[gl: ?memggsggr%(i#%esﬂera? g?sﬁrgieglr]t’g}{o”hegﬁrgau% 1§nr E)P gct>1ypeH§3 ¥es based on L-
amipe daidsplyit yrmaipulehert ofiesslivve mankioéry (e of atlmp@lyl RNy mblyculeS) can be

used 'EH Slio4E e l%oduf:tﬂfn ofSH apmRlee amﬂ'(élubif bifle Rentunfaramaid 8dids, such as
10&%H cosylatlon pi dati on, acetylatiaon

B BT el é?pylatlﬂnmgnﬁzld@p%?larf%l &) [31].oWhge D-amino acids are
incloded] Raweadr] @&,prﬁ&fd?l t&ﬁse&iﬁéﬂﬂd@&?ﬂtwlsVm’dlﬁaephdeﬁbﬂhda m@ention may have
cov%lenq%olal%l?:atfons at%hfi g?egrﬁﬁggag‘g;bé Io\wtet hlllur; the definition are,

exarrp n| ng one or nore

Pol)g)@ﬁa e fofheaﬂwémoﬂo dﬁc lta(iie &%ﬂgl‘fé %pnﬂgf oﬁaﬁ@ﬁaﬁ}g offs, glycosylated,

al amn

nonrghepeyiages |lm@terén érmhplﬁat?% ephogphorylatest, yipaphpgpberyieid. myristoylated,

non@gEidfoyRed Shat@heri€ hailiiSerio] paftf SRl &hedreg A NS .
Pol ypepti des of the invention can be naturally or

Polypeptides bl tlel inyengbiy asytkiatably ;(rbwé}ad ihhairified yp eybisiatiiallpgsirified form
r

ie. bXthgiziy qf{elle gﬂ)np %%h%e %&yﬁ 2@5&: Erﬁelg‘rg{r)lr r?ae'{qlsrglg}?%f;cumng polypeptides),
partwa ¥ &omyothss @ijECE nghqsbce}lg@bwm@ys alldsar%mypﬁélmat l&eeé alpsfut 50% pure
(by Wehi) e Rkl afBY: BRuBd0% Bl 0. 48 QQOL@‘SO‘%SaﬂdQﬁ}Qe referably less

(e.g. at least 40, 50, 60, 70, 80, 90, 100, 12 Iio,

160, 180, 200, 220, 240, 260, 280, 300, 350, 400 450,

500 or nore). Pol ypeptides 0?‘ the invention may be

shorter than 500 am no acids (e.g. no |longer than 40,

50, 60, 70, 80, 90, 100, 120, 140, 160, 180, 200,

220, 240, 260, 280, 300, 350, 400 or 450 ami no acids).

The invention provides pol ypepti des conprising a

sequence -X—Y- or -Y-X— whereln -X— Is an 20 am no

o - o o o o o - L,
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25 culturing a host cell of to the invention under
condi ti ons whi ch induce pol ypepti de expression. The

WO pwef9ison provi des a process for produci ng a PCT/US2006/005912

pol ypepti de of the invention, wherein the polypeptide
IS synthesised in part or in whole using chem ca
means. The invention provides a conposition conprising

ﬁﬁfpa@)‘ht W}f) Qoé‘% %3 ﬁ’ésgdﬁsa &)fmp()g]ﬁo ﬂ\?ﬁﬂp'u‘arbf 0'{1{"1:@ expressed polypeptides.

I nvent] on pr ovi eptid

?@Wé‘é‘@h?@ﬂe wentl%arﬁ QWFFEﬂbbY CA29 %tlé%] -B- 30 COOH
i is. a pol tide of th t d
Y36t o b2 fedfign HBRBF Sfacadp o4 #351%&%9@38%5&@ fiyention may

¢osnpaise fEtdctabiallabbl (e.gr amadnadlctxamn"memmedt Istetj wembietin Bbéls an
optional Gtermnal amino acid sequence, and n is an '
Tt terye fpolypesiide referetn amino i polimses aannlengh.tfdiewelymermay be linear or

@qu:hgd 1t@ﬂh8 chgﬁns\é fﬂlddﬁie@famm% ab1§s bk ﬁﬁif i)é/mérruﬁted 153» no@amZnO acids. The
8 ferab nis 3

fﬁ#@fﬁéﬁogmoywz%&f* a@mor?ﬁ@tpo YBFretP@ ﬂis%lreyn e ety o tpvention; fo
¢xambNdiedfide Bond Maynakien, tdhe os/aiten, Afpiddtidd, ecayibtionfpliospieation, or any
A oGRS it 308 QS BT R00L00385 R,y o ot

withia e dafiniticigre, ifoysxampe polpratidescontaihies hydnrimpre analpgdef an amino acid

Q%d?ﬁg, for ek@npl}cz bt alh'H?o z?grldsxgtc %ell as other modlﬁcatlons known in the

épeggflea; caB §efdh %sescg'gie cqz_uns W ?spoce% c@glm; fohgepélﬁeérqf the invention can
lﬁeenajuraIJZ;Oolonorf mallyagrymlaed @Se the. golypkPtidelihs algdlycoddation pattern that
@ers fél St}gel C%Sé/ tl%& atéle fsléﬂrgltull Hae cgresgon%inﬁ%atura\i}\l% %c%lgr?ng polypeptide).
ﬁ&ﬁ’ehtﬁcfe?gieché:in%’ffn&gmaygé éf'leggtyl@'aﬂlﬁlo at:i'agfr‘)ﬁg‘ (e(é aﬁeasgfoy 50 60, 70, 80, 90,

4. 5
lrgosgod Welqoaégd 290, 220, ,2,@7 26(’) Vgﬁgﬁgb nzsg, 4@0 4§0 g)o 06m01;e) Rglypeptides of
Qe inlbhtidh ni¥® b shorek e SMIﬁlﬁ(bh@dsl (e. gkﬁlong%mmma@o%o 70, 80, 90, 100,

fz%q%”fg%sgwdﬁoé’z%a? fe?%)hg@ g%boié‘b c?c’gl Lr%do'g”ds e

art equen
’I“lyepllngé’ﬁ 11)1y 9%@1d§b8&1&peg§deg c%%&m%% e{ gé@ﬁénggr@{ﬂco- s -%’d}?— ;v%l@rein: -X- is an

%no g.gd segyence as de@ged @Pve @@ Y49, no’glzgsquepce gsgleﬁtlegl abgyp’ i.e. the invention
ﬂr3v1dél;2usmll]protélﬁs Veherebthe NrterBhinu® codbn oBa p&ype%ﬁide—cb@ing sequence is not ATG

seqguences.to direct
BET PRepRrh] b ERH i R GPRERE AR inpapth i Dhgdumpter tan o o M
mplcdmcmawhbn thataloo hsdramigecbzrs aptarticbdaat i on (e. g.
histidine tags i.e. Hsn wheren =3, 4, 5 6, 7, 8,
Bhe ingniien prefges B praessder PsQiueiag pEYIRPtdep Af thanvenign, comprising the step of
Gattli@h gl Hodd ceA BT 13 PneAfietlti SRS At oM which nRBPLRBt de @xpression.
those skilled in the art. Various tests can be useJ)
Tie Asaerids dréieddsm wdazésslfhmjfmﬂg@mg ai goyypepftidp adfyhe fhivedtxs, wherein the
}go X}g)%@?de 14’] yntﬂctisllso m agtror mn wgho? Hfg aﬁeimlga?n%égnept | des can be

SSG reco an 0O screen patl ent

?Iﬁirlﬁ’vemfon ﬂr%@g 9 kel)ﬂ:h%osnf%n Qgﬁﬂr sinﬁ &wd &qﬁ(;rla g&zﬁgﬂ&ﬁ %Ptht: Hl%entlon

pol ypeptide and patient serum’i ndi cate

Pt inedatioh also @fo@iﬂb@usl!ywdmﬁfeﬁt@heaeprbmm By rﬂeaSiaﬁﬂlﬁ@ NI-A-[-X-L-],-B-
the protelnln quetlon rotelnls
F AN BRRsn XA .agowntfe?jofé%m&?nélan &%deég@oabp‘ée .Ld%e?ﬁ pRugnal linker amino

dciienaderiang Bl oftfofi1eN-ReminANliRORAI BR quedbt, BN arl §P68AY1 COBrminal amino
provi des antibodies that bind to pol peptldes of the

3oil S AEPErn andPhis 8B igeT %%aterﬁ@m}cﬁfn‘ﬁliueef n disbeen A and HAgd the value of

MRyR&pBodUs &d 7y 9y oShielallye, FBRB%: (€itds mBY% preferably 2 or 3; most
reconmbi nant_  ex reSS|on) To i ncrease conpatibi

RAFIEROI HE= R ffoR FACh riiptRecesy <t 81y be the sama arigitreas Fﬁwclb'émstances of
chinmeric or humanised [e.g. refs. 32 & 33], or fully

human anti bodi es may be used. -The antlbodles may

include a detectable |abel (e.g. for diagnostic

assays). Antibodies of the invention nay be 25

attached to a solid support. Antibodies of the

invention are preferably neutralising antibodies.
anoclonal antlbodles are partlcularly useful in

I T L L - . o a1
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30 anal ytically-detectabl e reagent such as a
radi oi sotope, a fluorescent nolecule or an enzyne. The
woreeeodnal anti bodi es produced by the above nethos200&§05912

al so be used for the nolecular identification and
characterization (epitope mappi ng) of polypeptides of
the invention. Antibodies of the invention are

-Xﬁhfilﬁl %ﬁﬁo 20§ éqfuélf(‘:e t]_{,) rﬁ%%g&é&ﬁ &l é%?enp fFoz]Emst&lQlf Wheh nBZ the hybrid

erentla E. ‘at1ve
maﬁbttﬁe Nba?‘éltlerxzah(@@{ rl\Biza?flr}ézeC@%Hn NHEXPEKECORH)} | NTé:nEl -Xo-Lo-
COO8, Y0 120RP 4,813 9did s dcb{®RA0GAIDHBRAR ber'sBbrate gv 20 biOfewer amino acids

ie. g?,rell_SsEb’é 3!6; }%)q%i’tole"{}%dlsi\@ gr ?’fp{ %f gr a?h%)})t alﬁgll?as 1ncﬁ)1ge Short peptide

seqpmleésevlmhtfacahthtp ctoningRieG/- ﬁmmeelmkars (. &lyi, werete =o2,13e4, 5,6, 7, 8, 9, 10
el i Ng;0 P 0} | [ ' :

r 5964 16 U7 0E  EXTES 7,508 1 o A0 0 S i

amigp agid, frgpennes vl by algmreunf fodlpse @iﬁdlffﬁd in the gitcar- pyd -Bt pe Othnal sequences

whigi il stYal M bk lshd (e R AP TEwdr AmdhoGRIIP RS i3b] 38131, BEL35] $4, 33, 32, 31, 30,

o SRS s G B e PR YRt e

Examples indwil lkadet egigertctratn dis@Opddfpeptivie teafiiighong) di ghorti wpridedequences
WhlUlpfaQ ta?etéfi'&lrm chpXRﬁch) fzf héﬂi}ﬂeﬁ?gql gélgfw}f\*henj‘g,v@ @té 9n8 9,10 or

can I'sot
morg}. Othgs Aijabieh Tt@ﬂmna Fnab apap @pxp),seqﬂ@nqe@ ®@ill hg @pﬁaﬁant to those

gﬂkﬁ@lﬁggﬁlsotype anti bodi es may be 1gd, IgGQ | gG3 or

varlfeoy 34 R <G 7150 ARFRUANES GPORRE R SR Bfsaton. Fo

examle, tpalypepiidesi cuns bé axpressed nedomtlinaglyvbn! esanto bodinesatient sera by
mn?ﬁ%f)l gﬁsﬁ@"{e%%n b%%g-t AR }E((l d% A %af érﬁl% m md cates that the
ment ragments (non- ent etero ners

patiggt ri’@$ pewREhmowniad a5 drmese @enpﬁsedg ﬂiﬁ TigjFia i Rugsionme. the protein is an
imrfRbRHUTIBS mEHEd vah alsBbEIRE & i@&tifyOihinG AR RSt prélefs. The

term "antibody" does not inply any particular origin,
Anfdgiet Ncl udes anti bodi es obt ai ned t hrough

non-conventional processes, such as phage display. 15
TheThertiog emevidny utibadied ethatabipd de @obypéntidesdet Bt invrgtion. These may be
polﬁ@n}{pgpﬁog@d’fmﬁf akd fhal/ "b‘éeﬁgdlﬁéﬂ b§ Oaﬂp rshi®bRImbiR @LeBy recombmant

contacting an ant e |nvent|§n Wi_t

eXPfﬁ‘%‘P g?f% Arereasqyraratiigiy WE}bﬁlEﬁ %/‘i“&ﬁ’?smg%ﬂnf’ Shitanf 85 antihg ies may be
chith@fcnmthummiol [ap rafst 3200 dy} aﬂfulllg aumaoapbeXe mayde tisddoThe antibodies
ma}gj %Cﬁlﬁé nc%te%fai) g tléb%['? §1a%10§10| a@,\s/ag/rbt. ;A%gb({%l%eg\éolr‘f]?]?eziﬁl’@enﬁon may be
attaehﬁdm ] sahﬁ gurrhe. fsrttléptbesoif the igvghtiqacg m@%ﬂahlg naltpbasiyg)@}ﬁb@ctj@-
of the invention with a biological sanmp a o

Mopclsudl Btibeiruif SATFIEYY ussfyl imerteptificatien %r}dotﬂ%lﬁgagwflé’é |t individual
poljpeptided) 8gafiRt Whaich @iy @fe caﬂactamtm&immna ﬁhmlgﬁi&s 6Dflli'9 li@@fon may also be
e b ohi SESHh A TR BB PTG R PRE n0OAY i Gh G nked
immgupbsottzent dsadys )(Eglﬁéateecr Ilaﬂfesmanpycattlhlan theamtibddel |casb¢< hbelied with an
anal catllPQiet%EtEble E’Ja?én@ f o’a Itatﬁ%ls?tt)%é Qi ﬁ%ré_s&fng{lhgfea%%%r ?n erazyme The
moxmh?mloﬁrafbmm% plroévf&d byotet Bpte dtegodspralerbet bgh for the molecular
iderdifichthoa Gh@ehaldRWhtion (bidhe@iabpind o PbIGhBtides BEThE SrvdiRdn.

i nvention al so provides nucfelc acld conprising a
Antibodice of itgeins@jue ameprefecdli spgcifitieo ERREY pegibd deS. ol tilze they bind
prefe{é}{ﬁemyl i r]}:XP]-EquF] DY & va B Qéhgrobae{eg% ge\d;? %elgt%%ltg lnGn- %ﬁ’]&? E. coli and

nprising nucl eot | sequences quence

|dent|ty to such nucleotlde sequences. Identlty

bet ween sequences is preferably determ ned by the

Sm t h- Wat er man honol ogy search al gorithm as descri bed

above. 30 The invention al so®provides nucleic acid

whi ch can hybridize to these nucleic acids.

Hybri di zati on reactions can be perforned under

conditions of different "stringency”. Conditions that

increase stringency of a hybridization reaction of

mndely knomn and publlshed |n the art [e g. page 7 52

Y o - ~ p— o o o




10

15

20

25

30

-9 WD 2006/ 091517 PCT/ US2006/ 005912 x SSC, 1 x SSC,
0.1 x SSC (where SSCis 0.15 MNad and 15 nMcitrate

whedob®pi)siand their equi val ents using ot her buPdBUS2006/005912

systens; formam de concentrations of 0% 25% 50% and
75% incubation tinmes from5 mnutes to 24 hours; 1,
2, or nore washing steps; wash incubation tines of 1,

1?clat19é' tolq@n !E‘J(JH B@c?’ena)a %rg\ﬁ%féra%gfj ik hﬁ%ﬁ)ﬁdl@sf ar@s;?écl§§g UBEKstrains i.e. they

de-ioni zed wat er. i di zati on

‘?@‘éPFﬁfeEft!}léailyé?l H’PEﬁ éwer@mlﬁtﬁﬁe z%?tll%ﬁa‘a?r@: welrlﬂm& ABFHERPRC £. coli.
Ahoierah B mEEPalE Relbrolf boRast i eiTor By gurifid form.

Twially,athg etntiboigewill b psdsent nigen cympasdivdi thatoisssubstmtiaiiheree of other
gd’f%})%ﬁt s C%Swﬂ& dlgéé l?l{ah@b‘?e(ﬁy %ngﬁ uktﬁh eg%?lt‘gérpéoeﬁ) and more usually less than

condi t1 ons;

Hhef the sasposiendis mafip @torheh@%sn’é@tldé%ndu tions. An

I f ol h
SRt oheS P o 5508 ol Replelt i g i u heaw chein
buntvell iFetkrAlly cbe TG SWhthingRO TG iytopd, dhttaticomag badg®i, aps2,i18G3 or 1gG4

e t. of 1 hi stringency
A Sttt R B B0 . S "R
ﬂ&lb@dfé@gp&lé §1'V51910£ Eﬁ&maﬁo&ffomeﬁ@lu&ﬁg Waéle @1%1’&[11@3 %ht%%dy fragments
provid These should conprise at | east

%%%é%éﬂf@kémﬂdgﬂ@o?ﬂﬂ%§“fPﬁn?%ﬁ€m§éaﬂéﬁ8@§ﬁ abferodimers), single-chain
depehidi figh an didpe Pl IFELm&ECIﬁd%O@mQamn[boﬂﬁs dl@o’ﬁlfdleﬂ’oéte The term
éagfil%él %fasg')ér"lbt é‘gplyzaélg %arﬁcu?ar erlgnfl 5ana in?lgc}ers 2%&1?(‘)500 és 0 %11ned through
mnéonmn@at pratesses, suchowpimage tisplay-nucl ei ¢ aci d sequence

of the invention and to a nucleic acid sequence o
ThecprsnfipBrovidesshproesss fi Peleding @slypeptiges of theqipvegtien, pgmprising the steps
dth@) tdnvRitd MenpbdYiod®s ifveftloaivethadidlogdal §2@fpilnder conditions suitable for

e X-Y-Z-3 erein. -X- js a | eotide
B ﬁogﬁn%tfonr?g o oSy o e o B SRS
AHeA 6 gxg{;]iﬁéssé ﬂr@&ssoifor éet&ﬂﬁ% %Rto?ﬂ%sof the 1nvén§ox9 comprising the steps of:
nuc eot | de sequence consi st (a
fr egineting aafolweptise o&the inyentipn 3@ @M@l@h@mkr{@g@ﬂéoqﬁfor Sgum sample)
2 dobiteXs suilableOoPB6 forfond f ik &&Manﬁéen&:oﬂlﬁdlék&* £ndaB) dbtecting said
lljence encodi ng one of SEQ ID NOS: 597 to 599, or
8% conplenent of (a) or (b); and said nucleic

ﬂgfegcﬁ? ant?lgox egz%;ﬁ‘d tg ug&%ﬁe&ngger 0 dtilg m@en’uof:j %gtﬂg@%j tan 1al%gﬁ% affinity than

nucl el ¢ acli e  enco
mybeiis kapwe it bdiargPrefimblyothe 8@7@1’[}' B ENGEH 1551pl4, 3-f8lgo5-f¢ 10-fold, 100-
fold, 10°thR, ROARNE QORRYA, 96°-biderc. iR gerXian 3RHoBies kbwn in the art.
noi eties may conprise a pronoter sequence (or its
Apank gagnt) . 25 The invention includes nucleic acid
conpri si ng sequences conpl enentary to these sequences
The. dnventfanr alamtirevades enusicipreolli eanprieing f ® muglsetidgssequence encoding the

}WI}%@E&&A ‘of Wln@élﬁloﬂc'ﬁ‘ﬂﬁ mggntitoﬁ ealéonﬁfgﬂgés%cﬁﬁnac@@ c&ﬁﬁr@mg nucleotide
I n hybridjsation reactions Cgeé)'t Nort hern or Sout hern

qgglgpges ng ﬁe‘lﬁ‘tﬁ‘&qeéfi@“&’cﬁoosuﬁl? Brdeofife yraugices: é@ﬁ%tyc]ﬁ%n yequences is
fEraBREkicfrhi6ad byaRe Sigide WaRSan(iRn®logl$dRich SlPbrithmSS3Ecribed above.

LCR, TMA, NASBA, etc.) and other nucleic acid

Tlechvintjorealso BOvilksolueles aaili whidhcao hgbrtipetto thebemicieearids oRybridization

%?Jﬁbf‘sagﬁl yeagﬁﬁ)gx:ﬁec{ Qﬁd@s c&rﬁhtgms %f ﬁg%’e?ents t‘{t)x@rlség:?clqr C?riditié)ns that increase

e-stra vectors, pr
wiiggency qfadivaridizaien eeaciimm wa&édfﬂhmrn @ﬁ pihljsheskin the pg (g page 7.52 of
Rferddcana egxanﬂ)‘lgs oy Hlevﬁlﬂn&fn@itlbﬂs BRdk r(ﬁﬁ'brdeldrﬂf €iBéreasing stringency):

PRSI RERET Rt AL G 1T waECr e I SRR 9510 S5C. 6

both t he doubl e-stranded form and each of two

conmpl ementary singl e-stranded Porns whi ch nake up the
doubl e-stranded form 35 Prinmers and probes are
generally single-stranded, as are anti sense nucleic
acids. -10 WD 2006/ 091517 PCT/ US2006/ 005912 Nucl eic
acids of the invention are preferably provided in
purlfled or substantlally purlfled forn1|.e.

1 a4 .= o o o - I a2 o r
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particularly from other ExXPEC or host cell nucleic
acids, generally being at |east about 50% pure (by
wowioglo9isi7 and usual |y at | east about 90% pur e. POTE®0€005912
acids of the invention are preferably EXPEC 5 nucleic
acids. Nucleic acids of the invention may be prepared
in many ways e.g. by chem cal synthesis (e.g.
X sstrps phes@m. dixt SSCS e sSS i90.1 DNANat Ny IﬁMoEltrth bgﬁérs and their

est i er nucl.eic d
caupfiols EE e IR TP Eiod CBreiHTS AbPiee Bouaei td 75%
incypeiiahstingss frouct motuied 3824(1mug, 1,8s bingore IWagﬁxsﬁsep@rwash incubation times of
1, P@rylﬁﬂﬁ%?) z:tndf v(/egﬁ] SR & &% SggNﬁé!Sé(? r ﬁgg {)t 86-1on1zed water.

Nucl ei ¢ acid e I nvention
Hytglg}zptép@@ﬂgﬁ]@pqs a(l@thglr o@m@@i@n afg |V@11émovm mtﬂ@(art [B-ig] 39% refs 34-37, etc.].
m croar g resin, etc.). Nucleic acid
In s81fne eﬂag)o@ﬁ)\elétﬁtl}us%lcnaﬁw Etp the gg@tpt}OédlyEnquesm fHatget under low stringency
conditickisp ant tdthee enﬁjbdﬁrieﬂt@h@&i@ﬁﬂi]dlzds aldbr, imdrmadifte OdtitkehdDEnditions; in
prefl_ll?édgexﬁbcbd%%{s' ﬁ%gﬁ’édl% Lﬁ%&er Yy e%ﬁ@r?n:ﬁﬁ%%hcgnﬁy gl}lﬁﬁlég g%%: arly set of low

e Useo ion t
stringgiay eliylrigigatign conditipnsi iref0°Grandsllex $bben eXdmeplargrsat of intermediate

strmgBﬂb?r: }g/]'?ﬁm%c:l:og gfﬁd"t‘édsl’lb' Q$ %g dan allglg 2 gtrS%b & aegl% atﬁogg% g?g stringency
U

mmﬂ%@?@?F%@ﬁﬁ@PéS%% gg qg;umleotldes and/ or the|r

Nuc?eraéc?cgcs pl‘lg ng H%{Wn% of %&% seﬁgﬁngca are EP?@’}'oA\ggé/dt {l]'heg% shou d comprise at

leastp ﬁ‘?IEWﬁIYPgnWbdﬁICfeﬁ &dm thasdqhanesnd, elegendpng phititkepantionlae eguence, 7 is

10 @Qh(ﬁr@ (&E NAS) 4,05, PSIORPHOr Bt BE ot §§)6OOE(?\|2\%db(§Q@g B%S 860 or more).

Pref %l i nvention i ncl'udes nRNA
rW?&%@ WW@%WW%%W%WW%@MWﬁ@WWmmMW

nuclkic acid h(&ldemel tlestifid aCinyf refréieed 38, 8, 1@ &idons, probes,

primers, etc.. Were nucleic acid of the i nvention 20
The tinyicetéontinevides mngleif agiAf formulrdyX-6d- Zi3g yhaein: FaVvie aau8eotide sequence
consis®Rg ONljlfcllllfc‘lthl(ﬁg‘l %‘5‘ 9% ﬁﬂﬁf}ﬁd’é\@% @ c&lgﬂgr%g %ﬁﬁg&cleo‘udes -Y-is a

se uences, but SO conprise no
nuclgglid sauence (Censg*tmg ﬁfy %tt}et (@) fragegsofgf nukclsicragidesequence encoding one of

SEQHID XO¥- 733596, @)s aGREhat r aResa) acid Béq%eﬂc@ eRiink %Hé 8f éHQ ID NOS:
se._a

r |ch ma fir
597 YR © eIt aoy ot 6 (e b Bl B4 3502 et o
fragryend @ﬁdthseqm@imceawdﬁeqwncasemomng:mlf SBE@ D a(QS: tlao 5¥6or encoding one
of SEQCﬂUEN@)Sa%’/dtOt @'99 %Br n%?tt gp E Cl%npke gt?cpi 7Y moieties may
pri mer are pre

sequences I n era

Cmn@ﬁﬁﬁmgﬁﬁﬂ?éﬁvm§ééﬁéﬁé@@@mnqyblcal non- conplenentary

The $EL encei(f ngﬁlse %estrlctlon sites or pronoter
SEGUERESICRIT BT QLTS R SERENCPH GEPRIRIaEAle these sequences (e.g.
ﬁHap%epame@nbhgnmﬁyumay$n3m@) by chem cal synthesis (at
least in part), by digesting | onger nucleic acids
Nuclgigj agijs 9t diceimemagon eangbe vseé tir hftridisaticaneactiess) (e.gbYoftiprmion §outhern

blots$ BOMm! fkleicridfl rﬁi’cfbaﬁ@s% ‘defe ghlpsbbsénrdgmtp'llgéﬁgﬁ re%Etlons ée g ggR SDA,
SSS@ﬁéﬁﬂqﬁﬁg§§%§=fr?"] eqonlclor ¢ DNA raries,
Abfcﬁﬁei?hVéH?W%ﬁ”ﬁﬁ?“ﬁ%mbart of a vector

f a Leic acid construct de
Nudelcaﬁcslguctcf)%n ¢ %mtsf’ e BVFBIN oA AEeo arllﬂﬁ‘ls e'% gtgy p%%gle‘Stranded
doublgesitanded, Mepjordeprinfery pevkesypidbelled’ et privutipic yedst @?rtﬁe inehtidh may be
circu®r eorqﬁﬁicﬂ&ie@uﬂ‘ QA1 b&fgta g'b%nhqegrr %%gé%thgﬂvlgnsg)emﬁed or required, any

I nSerted nuc

|cat|on of
embczﬁefé% PSthe jipepienahas uiilies grieelei apid asaymeliss o 8 dguble-strended form

and €udt lo€ 6td dﬁn}ﬂ@ﬁbﬂ&iﬂﬁ Eing18-sBanl@B fortG & Which mlkcé @% theV(ﬁﬁ]E)l@fs§anded form.
IQn or a

n in the prod

ng%%‘g‘p ?‘?t‘aﬁ 3 Stsﬁgle\ﬁ?ftft#&éwaﬁ RS PEPISF BrEce afidses
"shuttle vectors whi ch cqurlse the attributes of
nore than one type of vectdt® Preferred vectors -11
WD 2006/ 091517 PCT/ US2006/ 005912 are plasmds. A
"host cell" includes an individual cell or cel
cul ture which can be or has been a recipient of
exogenous nucleic acid. Host cells include progeny of
a S|ngle host ceII and the progeny nay not

o,
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"T" in the DNA. Simlarly, where a nucleic acid is
RNA, it will be appreciated that "T" in a DNA

waeguenser W | | be replaced by "U' in the RNA. ACEUSEN6005912

"conpl enent™ or "conpl enentary” when used in relation

to nucleic acids refers to 10 Watson-Crick base

pai ring. Thus the conplenent of Cis G the conpl enent

19{101& h3dsSrf tﬁehﬁvenﬁ&m%fﬁ?e% ﬁroxﬁ‘dédsm Puk oy)smbsﬁ%iall? Brified form i.e.

| enment | so possib
nganélalgé dree dipap otisr |nu<{1f1ﬁ écﬁa r(E-&e TR @gnn g%?curé 3§°°°P’6mg nucleic acids),
Fo 28086 oftiér FaEG cﬁﬁh‘ést(céil fcleld acid§ pRndrallyBeinglaBast #oLiy50% pure (by

Lol R, 4 TR D oy ST gl gy e
nugksidadident i on can be used, for exanple: to produce

pol ypeptides; as hybridization 15 probes for the

Teslee efidnolothe drentitncmay bel Prepared 81 BYRY ¥RYssagivediemical synthesis (e.g:

Iﬂﬁglﬁlbﬁﬁﬁht@dsghthésﬁnﬁl DN&pineﬁh&é ott ﬁhepartn )% |d%bﬁm§%rfé§r, micRic acids using

%eﬁgqggt(gg {rl ﬂacé&mes or a Ljiﬁlprl%?shg%l%%@g]%ﬁlﬁ:? or nucleg’tldes (e.g. using
mgasqsloepcﬂymaatsds)IMBamgmwl drgDNAdibenies,des. The i nvention

provi des a process for producing nucleic acid of the
Nepleqadidbef, thegregndpmmenee aiigelicé faca solig supppis (a5 @tbbasis pltedfilie film, slide,

Iﬁﬁf&arr%r subporiVRRinCerklH 'NﬂIGIefé helio€ gk 11{@1@%[1)% ma@@)e ﬂ'ﬂ)@lled e g. with a radioactive

g e%tﬁclt?g OVI g Flﬁ\ﬁg g,lsgpgn‘gula Eﬁ%ﬁlﬂa’ﬁ ohe nuclelc acid is to be used

exipeas Itanhnlqmte@r\sl)ercﬂhdmimlﬁd acdek h primérain 8¢ aapm’m:i Wi th
such vectors. The invention also provides a kit
Brsrtpii SivplgicpeidinneindeseingendrgRgand arpelyericoiorm aphyctopii¢eg of any length,

&/ﬁﬁ‘mkﬁa@n dRRAHRRESoRAA! ﬁl&dﬂﬁéied%d&é" bt/ @ inde REeg BCh@hdes DNA RNA,
| sequence, the ki r|3|nlgaf|rst priper and

&y@rhiéfi akenelp st for Ry ﬁPff Q/Sy Sych ‘as those contalmng modified
lﬁabhﬁh&ndelgabépﬁde auqidie aEad NAs) or ﬁkaispho_tcﬁlﬁmdtao @r sedified dses. Thus the
mven”ta?ré rl%léJn g 3 y Od a{ﬁfc\:ﬂoh'p eﬁ,erl?cl)"zggltesg gfISI\IéE ]yNA {ecomblnant nucleic acids,
ly@q:b@htwlelc agiderpddsmidshectorsr prebasf privesrs enor. | “ﬁemtuJhMC@hd of the invention
th@e‘é%e%%?&f@ﬁiA A SRS BB d 4 ¥adef i ne the termni of
the tenplate sequence to be anplified. The first

WidlAE faciaN Bf Qlie Iﬂ%&ltﬁ)ﬁ%ﬁ@nw bdiBénceRbut AEl UES also comprise non-ExPEC
%Cﬂl{/eg(:t eggllz]?l}ﬂl%cgelc acg)de i gfé)gmléla Eu}?rY@%-g_g sde%‘ %egiea#b%)?eg.t hgs ni%jparticularly useful
®epwnds, svhig] mysthlrsammedse@l firsfoppreh@cpindesientiry ¢ha n@(eic acid target and a
akdaws @tﬁ@ﬁc‘ef Whahi o0 Rt @onﬁ?féanﬁgtag'}er@l e MkiEChLGd a?alr t. Any such

sequence cont al ned |n S|ng ubl e- strande
HGCBPLEMSHRY SCaHenERs ¥p G}Peepliuﬁ@r*’é%ﬂ’)efefm|5e¥°nt.he Calyplegntary sequences.

Typicat noaldogpRitehtg st hence O miprisEstactdhisiiBlor paJtee fugtences.

which is substantially conplenentary to said tenplate
Nunddieaaidsad ithck isegience be (ptt:paltdh 2] mwomysj e.gl iyghpuchlesgtthages (at least in
%Idﬁﬁm 1&{gbﬂﬁ£lﬁﬁ‘3&9§d§ 0§  JIUC ﬁ&:slas F‘%%ﬁ&%k)%ésy by joining shorter

wgh@lcacxsis e ESI%@ega&qs @é?dﬁ(@‘?ras?ﬁeﬂ(fm g@pmeﬂ qrgBN@chbéaéxeﬁ gs:

I;B&%an ﬁc?gz%r 8}2‘ /t}%(e}g‘%/ggon 1@%}{2560% Zcqoggléeggre}ﬁlg%?fi as%lc:g:)c acid construct designed
ke qummomkramrbcu&x BDbnec onMpbeneitigpey. Vect@ainthyttenidradxemple, “cloning

Pt ()Tl BElcBRLRREST O gy moioiees
“Pheressivo vedteripiipieae designskiyuenpuss{ien ofefmutleeiidg sequensy ingg leost cell, “viral

\Q‘:Et%fse kRh Ys dé@i%ﬁédqg pas@f m(ﬂ'le Boduetiont &k rdcBEbREAt FBEs or virus-like particle, or
uences. or both these (c) sequences _ma

G yestorsy, nglgle FOIRRIISE ﬁhesqttpgutfseofdnor‘e dhan og%}ypa pf yector. Preferred vectors
pronnter sequence [e.g. 39]. The first oligonucl eotide
and/ or the second ollgonucleorﬁde may include a
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 nucl eic probe according to the invention
with a blologlcal sanple under hybr|d|3|ng condltlons

M R o I T - o o A~
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hybri di sing conditions. The process may invol ve
nucleic acid anplification (e.g. PCR, SDA, SSSR, LCR

wa ks ONABBA, etc.) or hybridisation (e.g. m crPer/U83086/005912
bl ots, hybridisation with a probe in solution etc.).
PCR detection of EXPEC in clinical sanples has been
reported [e.g. see ref. 40]. 15 dinical assays based

are %ﬁsrﬂﬂglﬁ*‘ﬁbsta&'lld nﬁ:‘itﬁlesdﬁlsﬁﬁllvf?lﬁg defd 09 eaeEMure! vﬂuéheéan & br has been a
he I nventi on rovi des a Er ocess for prepari

recipieRIGITBFRECRINS BUCtel FEt He GelsrivadudeRrnery qt ats’ﬁ‘éle 1193 S¢fhran the progeny
may ﬁotﬁfe&l@s’éh@dbebc)bn@%&e&ﬁ Sdeftabfin ﬁtoﬂ:llhﬁiogy 6r mcbwl leAermptemet) to the

orgy R e B A PGBy et BHEE R B Gh CIge. Host el
lnclum11&/tmnmﬁq@b®ranfamdjm vaopt infvitwarithomicles.agid oPGRinvSIHAn.

SSSR, LCR, TNMA, NASBA, etc.). 20 Nucleic acid _
Whergsinpdleie agid isPNvsdowidli bs gpareriateskthat g in 3 RNAsegpenss will be replaced by
“T”Qiq' @{a:tmtmt slmaalwﬂ dhee arreéttﬂc tabitgs RIFAT it G2 bhgpreRARAGAED & 2 DNA

acids are preferably at

Seqtleé"&es‘t’ﬁi’eﬁt? o ‘tyajes}“ﬁ‘ﬁ%‘tc%nth (e.g. 8, 9, 10, 11, 12,

The]'%rm > Omé%hen% %)mp%%emja%/z \%‘?& é%d nggqgati%g éo %’é?lel%s ids refers to

Wa‘@gl Cm@c bayg pagmg ’51515 17515)] cm@glemert@ of7@ is 80 theggompi@(i):nt pﬁ_@} is C, the
né%%nenm 15114 U;5a(ﬁd the]c@QtpleﬁqZQ of ]I‘S(Qr Uﬂ-%qﬁt 129 @so g%’éble to use bases
suc ﬁ:b

75, . 300 nucl eoti des_or For ertal
%mng 18?5113@?16 -8 TSOHPL ea}ent % p%s ?r %terms also imply a
direpti@f-ethadimplaiennafSt-ABAGTAY 158ACTGES' father thenPTIGTCA-3).
450, 400, 350, 300, 250, 200, 150, 140, 130, 120, 110,
Nudg@acidyof tigOinvepon 7 begBed, 60 ex&aple: t&Produds polyPeptides; agi@ybridization
prolgbz ’for?tﬁe dé&ttoﬁ%éf 1’11;%%*10 meblolo%&l sagqg)lesz% 5geggrate %@dltl(gél copies of the

nucl eoti des_or
nuclsﬂm%dévrty geltﬁf%%wwa?foor BRiESERSE obgonprectiday; antipafisiragdrg DNA primers
or pBdbiaE lor UG HIekieand Gorehdnglsigehutidstiday br i di zation, are
preferably 30 between 10 and 30 nucleotides in length
The(igvegtionl providds, a fr@¢esd 8r pllofipcidgnuclefs; acld of the jnvéiBion 2@hergd the nucleic
amc?xgs gﬁsmed%{" afrgo'iln %ﬁole gs?n d’l'?tg’tmcél%eag . 30 nucl eoti des).

VeS| rence 42 describes the preparation of
TheVigdnGie prolite W ediokt RMkiRNY Bildoti 14 F56ancsst 6fahdinddntloR €e.g. cloning or

exp%ﬁsignﬁvr%‘thef%ﬂé?ittcﬁts(taaa%awg mtb%ftfve%téra?%htf"? 50
Theégxgeﬁ 1819&%3}%%\;3 al 0%812) %9;;5 gx’]lﬁers g d% %‘%@_’Fﬁ)&n‘%ﬂ%ﬂﬂg a template

seqyeaeq contaed a/ﬁhltaenuEprE@\ne@elbymd AREINETISE) thmlet epmpyiging a first primer and a
seccfn'elr;ﬁﬁ’&f wRRet e ﬂ%ﬁ%ﬂﬁ? ist AbdiHBaIGNERPRERARAOhH sEﬁQem;t)llate sequence

ctenlunorth 0 |nsrt|m10f e onmal

and(t > eondR5meE &5 Y Hh? fwgeltyo %nwnt%tyotera o IHER éﬁgegt%
wheadid tetpand ofssaid/pimers mtrnmmae @ﬂs’&nﬂtnl lcbmpderﬁént@i’fpﬂeﬁ'mb théeermini of the
tem@%{egslgﬁt:%ﬁceosucg %mi)‘p rnIod\a/ gl?%%tn & etr galngfgf: Fhee sﬁg] orid pr%‘/rft]er may include a
detastable dabs) (eg fluordsecnplebsthept i des of t he i nvention. Many

different genetic strategies for increasing the
Thednyspanalgpioyides 2 (i Foyaprisime St e sspomd wisple- strve%s«tmhaowctq«?edes which
allo@ dmpAificht©A B bEExQESttérﬂlg@tb &h@éic laﬂti Qeduidfite bbﬁ’talded 1n a smgle- or double-

ries; one rel

suaf @O R0 (8 M Bl i g R pt el Sommgisgs o primer
sequeintch whick tis emtgtanthmlwmemEmentanyatot saidateinplate wiclerataid atquence; (b) the
secd'n@mhgérﬁlgl otgi%rbgﬁlpnﬁgg ])nﬁr;ep sé NGIE Qﬁﬁ:hgg Qﬁtﬁéﬁﬁaﬂp 08 ngl@xﬂentary to the

endogenous gene ‘ner base on reéeco
complegreaisisaiq t?ﬂml@ﬁ nedsinpcid F‘?élﬁﬁ’ﬁ? () e st ﬁ ligrudensige ArfRsdhe second
plasm ds, vectors harboring an engineered target

gene, etc.) or integration of a exogenous gene in the
chronosone. Practi cal exawdles for each of these
approaches can be found in references 44 to 50.

Anot her way of increasing vesicle i nmunogenicity and
selectivity is to down-regul ate the expression of

i mmunodom nant non-protective antigens or to

domn regulate protelns that are honDIogous to 15

o, o o

ate sequence,
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vesi cles fromother G am negative pathogens (see for
exanpl e references 51 & 52). Al the above strategies

waeanehelsused either al one or in conbi nati on t oPObUSEMG6/005912

i mproved vesicles for use in inmunogenic
conpositions. The invention provides a pathogenic
Escheri Chl a coli bacterium 20 (particularl y a UPEC)

J;l?%\%m%o h&% S gel‘me thicR ﬂ:q{o%onﬂ{‘] ﬁf&npﬁie dut:ﬁm acid; and

one or nore r onosonal
e rmaid elﬁ@éﬁﬂl Sﬁ@ueacep diei}rgﬁa pi ganigk of He ﬁemlé seewﬂnafh érebe tapplified. The

&ﬁ%ﬁ@lemﬁﬁtaryase@d’eﬁé%% fedhat (Oray Eﬂ:@aﬂl‘y l}%’sﬁéan@&D (5 Si N the primer
ronot e

| | de th t

it Dhe B Bub PR (i SR e B AT (e rof 38] or s
poinytee péqueles [égl }9]afMha dirs rudigonrsleytideeqidioc altd segond oligonucleotide may
lﬁélmeaf&ﬁe%ﬂgl% %? (eglaeﬂ% ceﬁpﬁf?éii)' ng a pol ypeptide of the

i nventi on; (1T1) a genetic 25 nodification to

T&QH%%tl&ﬂﬁoxtl@Qa%Hcyss @dr dE’Ja@ang'nﬁéléic ﬁmﬁ'@f 8¢ Mv&@kiok- c@l‘ﬁbzﬁsmg the steps of:
e ] nv

S relative to
Gfsqﬁaa%% 3/ulei g e&a‘iogf ﬁsa*mﬂée iBYEngen YA 7 A 0§ﬁ@ﬁalaple under hybridising
draditiesi tol frmuglbxeg;ant (1) dneding ked durlldxad., during cul ture
of the bacterium are released into the culture
‘FasdinveantioPpravidesceprpiesnfor deagiogiin p bivbogithksampleepei ppod), comprising the

EPYE A6RacEiRFRASEE | R4S a&@ﬂﬁ{g' t%' he- m&e%orp%t}{ PEP WidlSyical sample under
ant i body, veS|cIes and/ or nucl ei 0. acid of the

hhydizpe sopditigy Topprogesy gy %8@6?‘1‘“@%‘? ?“’3‘/‘1 %@’éﬁfté’ﬁl(%g PCR, SDA, SSSR,
C@R,rT™MA, NIKBB&Eet@OﬁpBﬁjrlﬁisﬁnﬁ (egymizeoarrsys] blats) i@ybeidisation with a probe in
ost%ni’eRCdo {Tg‘uc%%l (gfJ é)x@’%C in clilmcalglssta%gf‘%s {}aasgtéelerrl] éeg)orted [e.g. see ref. 40].
@mw @hswg basgd pmeuCilmrdtar@dﬁswdvyd ) gehml ipeef. i ophyl act i C
%i . e. prevent infection) or therapeutic (i.
freeweqﬁﬁ\ﬂ FELd5hY2, PIBERSS | PERayipE @altgpoRle R SHES S&&‘t‘?ﬂ%@’ wherein the
fraﬂﬁnems %&.@51/6@ 8l SdénsRBebf Uﬁﬂ&@iﬁ/aae @ﬁﬂn@r IThe &lrgbﬁ Edquéndt afid/or the primer
aspect, the inyention ,gh des % ¢ leic acid
ER et 0RO Rt P DR Eer, Dy SR iRy v mileic ac
aagificitos (€ OVR) SRAPISRsLAR, BYIAONASBApT®EESi Nng one or
nore pol ypeptides of the invention. In a particular
Hprboeincbamenlificationiaprpeding to thepnvs i apemayzhs apanHaH YRR of real-time.
ositi conpri sing qne or. nore OWS | ng.o

%‘V%’é% F@gg‘?li’i’ﬁmﬁ ﬁt gy InyrgHen, ﬁBFl?ﬁé‘ﬁ‘?iF GgsprEtgﬁEIP’i 7 5‘“"160“‘185 in

ieadth @rg. 89,10, Al 13eguendes, Sel®dpem, br,am 13hat, g5, (Mp27 28, 29, 30, 31,

§'3§1t 5519’85%7 §§§g 565'@55025% 6%2% ggﬁ% %796 1003%% 2°073r30 140, 150,
‘af@b Wose&ﬁ)ue%)e%o%&% ?-R:j) 3ts, 3@&3‘?16@@% Orslelqigénce i dent ity

to an am no, aci d sequence of (a) an_ajm no i d

(E(fﬁ‘éaﬂ%ém imenty of the fn?lgﬁ]ﬁg,rﬁuc e5f acg]ls afeelggf?ra@@ at most 500 nucleotides in

remlsed;gmwema,msnosoapzsmszdog 050, a0, a89,Mao,aad o 82 80, 0d, 65, 60, 55,
M ( e V4N eas

G2bi e S0 29 B0 S50k SEacles BRI 9L JEBsto. 1o 101716

Hrrdiciepfédesidi shortea)- 10 fragmsnt of at | east 10 consecutive

am no acids froman am no acid sequence of

Frirperhand prebis o ivdrtentianh and e ygleiniaeide B 5% %refhzatlon are preferably
mmnnsa&aaoa@aoﬁ@d@tm @8t QA r1|os11ngz a3f ragsEst 1mhBCY, 20, 21, 22, 23,

ris epi tope of an am no aci d
%nggﬂ’czgsgsaé% mfc e8ﬁﬁi‘°§1e group consisting of SEQ ID
EQIZZ 120, 219, 221, 305, 371, 400, 489, 555, 565,
G#'°5508 and 599. A " pharmaceutical |y acceptabl e

E&Er@hc%ré& Hé@@rllﬂég@l% FYOYarfRh df %m&lg@ﬁoﬂoﬁﬁrogﬂﬁogbﬁ@ QUf’EC) strain by the
duct i on of _anti bodi es
glf &{]Qﬁe ‘A F %\p )\?ciﬁtslj: truse g@%ﬁg QT; 98 or gaﬁetog g{eé:omponents of the E.coli

carriers are typically large, slowy netabolised
macr onol ecul es such as proteih@; pol ysacchari des,
polylactic acids, polyglycolic acids, polynmeric am no
acids, amno acid copol yners, sucrose, trehal ose,

| actose, and lipid aggregates (such as oil droplets
or |liposones). Such carriers are well known to those
of ordlnary ski | | |n the art. The vaCC|nes ‘may also

T . . - o

_lé) ution
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Conpositions of the invention may include an

antimcrobial, particularly if packaged in a nmultiple
walome/dsiTat . 25 Conpositions of the inventi onP@EYS2006/005912

conprise detergent e.g. a Tween (polysorbate), such as

Tween 80. Detergents are generally present at |ow

| evels e.g. <0.01% Conpositions of the invention may
Tolt%ﬁ{:dé?)?%/xs[@% Hith ﬁ%g%f rtéaz - Bip ;9%%} fohé %ﬁnk%&éﬁl& &h € improved by
malfing ppe PT MOENHBIEET LeHptic 6‘?311361% eto ‘fPﬁ/ é?remewmm off they dagergm gr through

insdrtil dﬂ@m&n&ll&d‘nﬁh‘es (Ag mﬁﬁﬁﬂi@t \%cﬂaﬂj fredrddrSo tintRaSethe adBunt of and/or
rrse a sugar

P EBRGF (D 3 PR %ﬂ&?svng?sv L e (o, o
Onesgg 896 a&?ng s%?{'ﬁ’lg flﬁs ﬁ%o reg\.(lgclré' ggte%}g}gél%%é’ me ﬁglﬁaeg)tlges of the
invegption. fMany ésfferqq’@geg@;@ sf.mtp@pq fat ingypdsing thexpigssion of a target protein are well-

kno(vﬁ@@ﬂh@ bitbsd @d of GQfEéuiéQéﬂ]hﬂo'tﬁ@groﬂdi&a%gbﬁés on-g}aymgbh fbdifications of
osition faor Ilstlonrra usted to

the Sirgm (55 pr?le)GFmF%} Gty %eaarfnaﬁtef FiEs Y pg gt sietivation
of Tl Wp2A0H/5005.912) to FPﬁﬂrgapempre@Iﬁm affantehéogeimne gérepamdrthg/other based
i i
on P@&orb%ﬁfg!rﬂg %{pgets%?n bp %%{DQP %llteﬁlgﬂlt VY'{:% Qgﬂy number rt)lasmlds vectors
harkgripg awgummqegﬂd|t¢ré¢twé@ atC\)a?emtmﬂam Jotjv amgendph ee@d}i (ieaghromosome.
PradfRY REmp18SbL&EILEF thds® BpRsiehed tar B/ fBurdfin fef@enBésQidio 50.
consi sting of a THL adjuvant and TH2 adjuvant, further

Andhes 0/ SEidcrERIngwesiAlintiwangenicith ket selreivit & to ﬂe@h—re@ulate the expressmn
of 1:8 u:n{))dc‘ ntla%p g(})&l }ErR}iepuve [aallr’]lt\ll%e?ﬂg I g{c])n orn\;v(i’\ll-rle’I %Ft)e grotems It rl%ﬁ%t homo[logous to
prO@mﬁ fand m@mmb@ramsmhsrunmmmemman bs @ch@geddd] deteaification of the

LipidNa th&etly rb\fQﬂiS' @Hmlap %héh & Hve Q)reéﬂ pl%albﬁsi’y desSMIS 8 Sproduce improved
al um nium salts and ciumsalts. i nvention

vesiclgd from Qe PREY Iegatyy Pf‘f&ogga%%eeafgr %%Pls kﬁf?i@g:es ek g2

All %} ta{t}% ehs rg 6%1%8 aB)bD uge%l egtﬁ(t‘ae %1(9 gmccfon%é)gla & t§ gtgé z1%1tpreovlad vesicles for
use a;thmrpmmpsen& @uogitions.cfhe nﬁ@jlt;onqrrowidextalpa@sgeofc Eitlfefiekie neli bacterium

(paﬂ%ﬁﬁ{ Uﬁ%ﬁf&%ﬂ% kﬁ&k&rx ofamml éﬁd;‘d'r%f 9 E rﬂpoﬂm %pﬁ]saﬁﬁ Pam% lex, and

roxi de adjuvant opt 1 onal an excess

| Oneﬁﬁa@fﬁﬁt @) chygniogorpa) éer@ﬁﬁipéulﬁ@o{yawnﬁ@of thipvaipt aiierthe control of

a pfoﬁfofﬂr (tgat Grovakh highery S}Ip&islubm Bveld v rtmﬁdlﬁpeplﬁieCth)n t}@nﬁomoter that is

tl
nat Rt PR e et isaent Kiec i s 207 B8 B mrgyagpiacine
extraduemgameli ekewenf envediag 2 ablypdpsdq .of Ah¢ yipvegadn; adndfor i genetic
moRRQE PR EduRdink Ycﬁﬂ:'ity 'oﬁth@ﬂ% cp@ %%eﬁ(lf YooR 'Li*gnrelatlve to wild-type LPS.

hydr oxyphosphate w t l'ar ratio between

TheQn&ﬂh&ﬂﬂs&prQ@dcslV@ﬁ&léﬂj&ﬁanﬂﬂale%y@ﬂﬂurﬁ%ﬁsﬁém bacféﬁgﬂﬁr fich gsnthe vesicles
e osphat e e use
targ e bR e B e Par SUBh Ty per  dose.

Where . an al um ni um phosphate it used and it is
Pheyugseef! (BLPX G %Ysorb an antigen to the adjuvant, this

Thel 1§venf1ﬁ1V15}U§1@é1 B¥pbsitfony Binigish ?e@) PR PRRL futib vésﬂ:les and/or nucleic
tion (e.g the use o phosphat e buffer). The

amdp%f. § nyentiogy aldcﬁl? P PRaPBEREficadly aﬁ?ﬁ@ﬁ? i gHep ﬁ%@i?h@fr@%ons may be
suithtiy @g &ﬁinynd‘gahlatceldpdsﬁlohh efofl @grane, of as Hﬁgxﬁsbcsfrdaguﬁs @A a®fvaccines.
Vace gsgcbc%} %r theyndn;e?l%( Xn aane% Erhf)es %%leac%c C%z e. to prevent infection) or
ot can vary eﬁen ing BP R EdE ' n

m@@mﬁd¢@?dn§€ﬁm@hémﬁb@ﬁWm%meﬂbdﬁIrﬁﬁﬁbqnts used for

preparing the salt by precipitation. PZCis also

altered by changing the concentration of free

phosphate ions in solution (nore phosphate = nore

acidic PZC or by adding a buffer such as a histidine

buf fer (makes PZC nore basicl: Al um ni um phosphat es

used according to the invention will generally have a

PZC of between 4.0 25 and 7.0, nore preferably

between 5.0 and 6.5 e.g. about 5.7. Suspensions of

alum niumsalts used to prepare conpositions of the

|nvent|on may contaln a buffer (e.g. a phosphate or a

T Y



10

15

20

25

30

present at a concentration between 1.0 and 20 nmMV
preferably between 5 and 15 nM and nore 30

w@e@beysshbt y about 10 mM The suspensi ons may aPGDUS2006/005912

conprise sodiumchloride. The invention can use a
m xture of both an al um ni um hydroxi de and an
al um ni um phosphate. In this case there may be nore

I
1% eas%@é%sﬁl@ %v%ntﬁcﬁletﬂoJ“&’eg Gﬁ&hﬁ*&eﬁc Qom;zos}‘é{%hsg‘fbtmphéﬁhé Bne or more

@tteé mmqbsanm@@%@é‘g@ﬁpwwgwm%mma pne pf HRTenRAppeptides of the

Hadntisn. "By @Earhaﬂalruéiﬁﬁ)dinﬁbnv age limestidaf prbh@esl ﬁh\/ﬂﬂxhhlw@emc composition
such that t &ﬁ/@of Al 3+ i s betwee il Eys

BEPIHBE 81 B PYEMTEFEIS °b°Yereé‘R¥§F5§lgo%e 86%’8@0 YPGHiges comprising:
@uart ahine afid sequere adecd fiona thieeraup chimistingvRSEQ AP NOscRuths, 219, 221,

91 . R S0 BB Sl g o

sefeaCe idensit ters ﬁmMraP#déP‘é@nc‘@é’if 05 (8) ami asiest 4ci] wiueapg which is a fragment

drGhatiern cbBsettive @fmno5a%1ds SRt & SRinb i seq@dude bf (HN )‘-‘ﬁn amino acid
12 of  ref sed as the ad(% vant in

SRRV g gié%ﬁ 24 /‘\ﬁefl‘t?gcet HLAF‘%P@( Bt %?}B%ﬁ SQHRTEF ﬁfaE and including a
fidyementnaflas ieant 18duesatigige omdibo\acidsn bmcha aind acit equeantsofga)y. In a further
3 \Err;égfj gﬂép%lﬁuhég%}u@ cgrldﬁgsﬁ{on cgﬁgﬁsleg Y h&&%ﬁ}étl&r &%ﬁl;lg]gga fragment which
@mpnﬁqq 2hlgest PrecPngpls pritene of @@Wé’*@&n@ﬁﬁwf@ﬁ &am the group consisting
qn}mﬁ 12002495 20N305, 971, WKL 4855, B626€7, 598 and 599.

squa ene/ wat er emul si ons optionally containing

Aapyirmgeeati@ilntasceptabMT e, islichs asy aasiabnhatrdoss not itself induce the
1%1)%{1% %tnm;od%'%lﬁgl%f&n%(f € ﬁlﬁlkflgi)l%ﬂgfcéw rféo thélvé%nlg %91#811 Yftable carriers are
tiRiprdly| latge,c9lowln mettabplisgd wcmrr@%u@paw 85 prosaimshipelsisaccharides, polylactic

atcfds Cﬂoﬁy%ty@«)hc a@ﬂ:’lﬂ po%%h@:ﬁﬁih& Yoids, ammo acid copolymers sucrose, trehalose, lactose,
cetyl nur an%S/ al ani

aéldahf BLegRiEa ‘llﬁhtaéﬂl ‘g‘gf’ Iejt %%H"g %?&&b%‘ﬁ%&fﬁ HY?Bﬁ%‘PV‘P o those of
(ﬁ&h}léry ekilyd teierhe MiRRikRE)nay Sud eonCaiodilubis,Gudh dsrwataf Bline, glycerol, efc.
E&Mm%hlgn %L’lxﬂ;;n?)% E\J%gtgnc% ?&k s%tti] Iéeor R0k irfygr%?ge%t% FRI-} l()juefféefing substances,
4nd ithe Jike, hay herpéeserérﬁj@slp pyrom—ﬁreanéw@éstewntﬁ@dd physidlegiaisaline is a typical
daftier &f BhRISLHEscRRIoH o@&xa@gacetﬁﬁamkéhﬁﬁ KbipRad ?sl FHfbledn ref. 296.
tocopherol, and Tween 80 can be used. The enul si on may
Casposidens qF Imslpbwtl@l 51| flﬁrueéialﬁﬂltﬂrm&obﬂll paidladlly $Opackaged in a multiple
&ose# ude% Span 85 (e.g. at 1% and/or lecithin. These

enmul’'sions may have from2 to 10% squal ene, from2 to

é&r@o&ﬂ%%%e‘% ARGk ;n]Ee ¢ ergg%rée H&ﬁx'ge/ﬂt D@eg 'ngéel} gr@fggﬁr@a@f%& as Tween

ratio of squa ocaop IS pr
%Dﬁq%liggntmreg%@gy Brepfdf & 1oy kptleeemi%¥n. ne such
nmul si.on n be made b |ssoIV|n Tween 80 PBS to .

GRS ODo57 3 DR Ty XIOR: BUC S Gpt LU i £ tonicit. A
aantedntrationiof t 2enghifl Na€'l i3 tgficaDL- a- t ocopherol and 5 ni
squal ene), then mcrofluidising the mxture. The .
G@@@Bltlpmg)f thaunveitiom wilh gerigealle inclvderh befen Pophosmatymu&ersis typical.

. Wwth an average dianeter of between 100 and 250
(Fﬁ»ﬂpo&Fl%lfSé]f s 19V<3§Bwa3a_g@mzﬁse ? spgprpleahpl (€igomamgtol) or a disaccharide (e.g.
SEHoed @NRshaRsd) AHRNQIRKd 1830mFmI 1(¢.£.015 £heinay, gRAlculey & they are to be

Triton, X-.100).c be used.. nul si on. of ugl ane. .
88 8t ok s ite Mara et Vs S SesiiSieg By P mateial. The
Bhef dyempestehn {GiHpophdisatios ingy be adjusted th anomd @t pribr itanlyophilisation.
phosphate buffered saline, pH 7.4. This emulsion is a
useful delivery vehicle for nuranyl dipeptides, and

has been used with threonyl-MDP in the "SAF-1"

adjuvant [61] (0.05-1% Thr-MDP, 5% squal ane, 2.5%
Pluronic L121 and 0.2% pol ysorléate 80). It can al so be
30 used without the Thr-MDP, as in the "AF" adjuvant

[62] (5% squal ane, 1.25% Pluronic L121 and 0.2%

pol ysorbate 80). Mcrofluidisation is preferred.

Conpl ete Freund' s adjuvant (CFA) and inconplete

Freund's adjuvant (IFA) may al so be used as adjuvants
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WO 2006/ 091517 PCT/ US2006/ 005912 C. Saponin
formul ati ons [chapter 22 of ref. 531 Saponin

wo cooad T ons may al so be used as adj uvants i nPCTES2006/005912
i nvention. Saponins are a heterol ogous group of
sterol glycosides and triterpenoid glycosides that are
found in the bark, |eaves, stens, roots and even

Pol%e%g f Qfe ﬂvéﬂ'tlﬁr? n{a?r‘ﬂ)g eddﬁ’xfms@ér&pﬁx &)Qﬁ]ﬁ&tﬁxﬁ -widPBREH Behunoregulatory

i'sol ated fromt . ala saponari a,
ageffs| nrparticplale cwaWItwéew11WS&@iwlnelﬂ%? SeFcis a%y%%lpsadwvam may be
selcoRP @dioneadt nidrs of R EapTmhGdtial by a Toht Alvest dht aM2SIdjuvaX, further

s o SR B kv Y PR PR R BE e PG P! MeRas,but ar no

limBalgoni n adj uvant fornul ations include purified
formul ati ons, such as QS21, as well as lipid

A. Mmemakmdzmmgcm@mﬁoras | SCOMs. Saponin conpositi ons

Mmer :{c?n? zlgnng rO%%)IP%:l 6‘%’% sgli%gﬂfg Pﬁg% guq'%tﬁ ngﬁ naedxgg Wg\l}%e mineral salts,

sucb eerumigant safts edl calcnoh sedts.rihe @EEntioRSdciydeQBir®ral €B2 dych as hydroxides

e g%kyﬁ}rdﬁ&"dhe% ﬁﬂgplguc &, h%@{%ré@s?haxes %’hl%plﬁ%@gwsﬁsdlﬁla@%% [e.g. see

of
chaptgrs 8 &8 st ﬁ?]s @rrﬁ’muéftsloé figfergpiymineralsompayds e amige of 2 phosphate
andSaUt@Iaroafde ehyebaaﬁ to@ﬁ@iau& Gfth an Gk oTad ghOSHhELE), S\&tﬁ@lﬁH ddfﬁlpaﬂﬂﬂs taking

S used t orm.un
oy AR T i L R Fr it e TrL Bt RA B e s beine
prefofred. é'hnera SpntaihiGCOVBposipisaedylajso &b Sumitiael agkepagticled metal salt [54].
phosphol i pi d such as phosphati dyl et hanol am ne or
A tyiesd piyainiey phesehats, adjuvaplyis RmetmRous AbspnymchyidrosEphggbate with POL/Al
molaStdalyvetwde fossu adalayo. o, hge1ddeC&Vb ) |6H1?|Afd§1ﬂ A0 rion MAhea Mw dose of

atufiiugt bhosiiais Ty %ﬁw@%ﬁﬁ > O Gy Spds flose. Where

an guidinfunoplaisphatbeit eareg end (ts} d¢sG7d notho raésortem aftigtth® the adjuvant, this is

fav&iﬁ%’d%y%%’%ﬂg 6(%]:6 pnuzb g 1'3&1%%@ §c99tlcﬁq12 g\gﬁgﬁesusg 8fh pf}sfﬁh% ggfférﬁ

rosoni es VI rus-

Theoﬁchﬁtl 6}1 £¥o Mhd%ées@@@? o@&ﬂmﬁhlﬁﬂflsph'oéﬂﬁ@te A& fikvefst ?SrelﬁtV& Rs )the degree of
i .nvention

| so_ be. use S, a
S“bﬁ‘ct‘i‘tlﬁ’ét‘tfr@%‘%tﬁ efPraﬁY%Fo’%)b ‘h‘ diﬁ%feﬁ r"(fe ﬁB?SBt“BPIbP%i i de%‘i‘}Fmg on
readiok cénditiongind @tddehtyation otyesvetltsaked for prefasih@the saMd Bylpraipitation. PZC is

alsd’ ﬂ%?é%g éhggg?n%qtgp Cf%ﬁtgatigl? %f Frgé gﬁ/osﬂi%% 1{8{':}51 Hlos%ﬁx%oﬁ: F]more 1phosphate =

enera contaln a
moteasidig

¥k on by alddlge raowéfer mrvb agi  histigine bedfon dmakep Hiéi more basic).

Alufrﬁlﬁ@rm%h&@ﬁﬁtés)hsw 2URBY t0%khedRvenSs RiIE nér?@ﬁh% QIFZC of between 4.0
e for use in

VI Iuses I ra roteins suitab
andJrq’ B’QE?rPé%fer@Sy gﬁsgenu 4rfl:f“l‘}(?é t‘b?‘?ﬁ%? s der | ved from
rus _(suc atitis B v
Sus} esnalgﬁs cgé aflaumnglgm os?lgs Use to d)repar OCtOI‘é‘IP sitions EE %an:ntlon ey co conl%am a buffer
(e gn@algcpsglgatwq’)rrajgsnd@em tgﬂ“ng\huffqﬁ; buRihtsav nptwéways necessary. The suspens1ons

are Efe@etréb%ngerl\{p hﬁc%) ﬁ%ce A élfsﬂﬁsmn B% fr@Mkg H@e adﬂ@(fu‘é\@h&phate ions e.g.

virus,” human | oma vi rus, ages
Presopt. i HagpaoE iR bo?gvf‘@a A0 209, Hravin gl)efer@y Eﬁ%{@eé f1d_ Ltialfe and more
prefdRBOSb@N aQ M. ahe subyenkishiChiayaiSsolcainpelsadiG @BloAdeT Y

protein pl). VLPs 30 are discussed further in refs.
Theri@venbon ¥nros @ meswared bolth 10 whseduh thyddegide pul arf dwminium phosphate. In

thlse%&rﬁ?érg ma{} gé mox%%hﬁmpﬁﬁlcﬁh%gedh t h%l‘8£lgpk ?Oan %ﬂt\@cg) 0f@Pleast 2:1

uvants” sult I'n the i nvent
egﬁﬂdﬁé@ﬂéﬂlekghmé%bBWal derivatives such as non-toxic
derivatives of enterobacterial |ipopolysaccharide
(LPS), Lipid A derivatives, inmunostinulatory
ol i gonucl eoti des and ADP-ri bosyl ati ng toxins and
detoxified derivatives thereof. -18 WD 2006/ 091517
PCT/ US2006/ 005912 Non-t oxi cléderi vatives of LPS
i ncl ude nmonophosphoryl lipid A (MPL) and
3-0-deacylated MPL (3dMPL). 3dMPL is a m xture of 3
de- O acyl at ed nonophosphoryl Iipid Awith 4, 5 o0or 6
acylated chains. A preferred "small particle" form of
3 De-O acyl ated nnnophosphoryl I|p|d A |s dlsclosed in

Y — — ~ 1 T B 1 L o s s o
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5 menbrane [77]. Other non-toxic LPS derivatives
i ncl ude nonophosphoryl lipid A mmcs, such as

wanioaogdsky! gl ucosam ni de phosphat e deri vati veBCEUS§2006/005912

RC-529 [78,79]. Lipid A derivatives include
derivatives of lipid A fromEscherichia coli such as
OM1 74. OM1 74 is described for exanple in refs. 80

Kauddnun ST BRS bi qu@éﬁﬁ%a&kdeg e ln@éﬁtloﬁl @&h%ﬂt hﬁt&loge SEHP* is between
use as ad uvants in he i nvention include

ﬁ%élllde]oQin&@e%’@&‘hences containing a CpG noti f (a

di nucl eoti de sequence contai ni ng an unnet hyl at ed

8yPid&mweiors nked by a phosphate bond to a guanosine).
&?Lémuﬁloﬁtcfoﬁﬂgs‘?t%ngmb@n@r Qe Q%WL@@M ﬁi@%nveﬁ‘t%tﬂél %aleme-water

aI i ndrom ¢ or %8(5% sequences have al so
¢

?1’6“ Hens; pueh s éﬂ‘gﬁlemrh@%rp@@n Sn 2, ﬁ%d%van 85 formulated into
mmimtpadmmdng a mﬁdmrme@qeh@gﬁ 16 Bef. 3%; see also refs. 55-57, chapter 12 of

i

oubf e- st rl%Hsd”‘e c'f‘s & % ‘% b é“ %ﬂer};ﬁj&gﬂm Eﬂ@‘feé? ‘e &rivglpnt gunit vaccine.
‘Blrecbn8ubiagi aévﬂntaseouwgslddbsecﬂmmﬂomge g. 18mBidoditintcittatednméfere. g.
repl acenent of guanosine with _
Berticylogly ypreferesd 2ERHIENHS Pesel theneompgsitiena ire wpmiseen @fin-v@iRs emulsions.
Bljefe@‘étl’lwbhﬁ%ﬂ &Eﬁl—\ba&erfeﬁfulsgﬁﬁ fdﬁ{uS%h’s?&ﬁ_?_rL §sgudl@1fe/$vrz]1teg émgl@ions optionally

sequence irected to suc .

R i e DR T T F G ARG BB P iaining 4-5%
siyegidling, §.25-1.0vdwEi Tvegpem 8T Iﬁ}bolyonyﬂlmﬂemee&pmnseonoslaath) asl/a 0.25-1.0%

%3.@8‘9‘ sqr:ﬂ;l'sarrl) g%oééea{e) Sa%yopggnaﬂ%l\% %ﬁﬁr&%&ﬂ Db 1-%%11%@1}1%1& -alanine-
Yot dlpzé}méeréSmglx@&%éxﬁr?mwp@ph@"zbm ctipleattsr AP Ehe Submicron

@pﬁ-vvﬁeraen%rﬁ WModPoehpkaPRliie sithe a@@nmunostlmulatmg agents, such as
nUC

B 0 s B RBP P Be G ORI SrETeesiag: 59-60.
‘%’@}ngfa o8 Q@la?e% : qdﬁ) mﬁ%? NG§ Srvfé%}’ 88 %}@rﬂaé %&'Ele?]ileaém&lgl?ﬁ may include

mpsphaty éu@’ered Blifgeft mwﬂm qumﬁpm Br(g-gcit |1mm%qré®nthlaeﬂmese emulsions

ifElauEl Rord 2d@ lﬂ@% @qlﬁteﬁ@ e BN t@(fopﬁé?ol%& QQIB@C}J 684 Tlfeen 80, and the
25 contal ence,

rom
P Gt carae "“@8?1‘%‘1? éxgbly ity e e peidhion re stable emulsion. One
Belctmulsial caAIBE’-rrraddDbbschksatvlnlgg? weax$ia PBSdo giet ®Jofsblation, then mixing 90ml

u tne . e

cgﬁlﬁ/ﬁe %ﬁtlg\é%ﬁrﬂ?{xﬁﬁi?%% o? B c? %? ?}ro?%l ?e/r;ﬁp%/ %}(L,l?; tﬁ]en microfluidising
tize ggityre. (e gesplting elatﬂsmmay éa‘@ml@metomﬂrdmpms 48 w@mlae«rr@ge diameter
df bethvedn 100fan® L0t d4S teFerdbl oot 1808, use of detoxifi ed
ADP-ri bosyl ati ng toxins as nucosal adjuvants is
Aeaouliibed siunldnefa toQ@Bhasigands Toddnedetetdead (e 20T itvidK{180) dan be used.
ref. 99. The toxin or toxoid is 30 preferably in the
Aoemulgbn of squdlaropdlysorbete 8P ridpaigratvet 4014 RindniB™SLl3dT)ictss be used. The
é:r)ﬁu@sfuﬁlr @hby forﬁlﬂﬁteé\lrﬁﬁgﬁﬁx’a{e buﬁ&@& &!llﬁes pA ﬂ@ﬁﬁ%'eﬁ%isﬁg is a useful delivery

rrutatlon pre erab subunit 'i's not nut .
Yspigledpraprgmylidipeptides. &%h%s been usgd yikh BixgonyldDP 1n the {Ht-1” adjuvant [61]
@®ush "/ﬁShrLMDRfiﬁ% st}ﬂ_aldRZZZ S%T'Fliurbﬂfc @QﬁandT@Q%l«b%le&f)ate 80). It can also be

toxin det d vat ] .
CROPRT TP T a7 1 B 7o Ro 5 SRy TP (eehifateh GtG rapio L121 and
&2 poigsoftatertd). |Mcroﬂﬁ.191sM@n2Qﬁ6fkﬁ@ﬂ517 PCT/ US2006/ 005912
refs. 100-107. Nunerical reference for am no acid
Gonmdete Fistndhadipenhi(@iie rap ingomplste drand’s héjuvast (I§ANmaY glso be used as
AfuvhiieineandnBorsubuni ts of ADP-ri bosyl ating toxins set
forth in ref. 108. Conpounds of formula I, Il or III,
or salts thereof, can also be used as adjuvants: | 1|1
11 ~Xt-RLl-y\ Y\ (QHdJA (cM}U (CH). (Ca) q! \C-7e
1 1444 (CH HO =0 O=P-CHZzZ/ / 0 -7=0 ~; Or qi..-/
qu g' \ ~qt 1111110 O ScH2ld"tis}. c I|:a:
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(rHT.)d (ClH21o xx 1. i ~'"~(/ ~1x~ ( / Y\ 5% ((CH)a

(/Ha.)e A\ /| \ W CH2}d, (CHp).- W gz o x w (O),,
w@egop@9tddi7 \R G (CH2)d" (CHOO, G /P Hal Gx RCTUF2089605912

RAa ~ay WHO, H'" H, , as defined in reference 109,

such as "ER 803058', "ER 803732', "ER 804053', ER

804058', "ER 5 804059', "ER 804442', "ER 804680', "ER

C. %ﬂ'}?i@fb'mzulg%ﬁgggzggtgrﬁof}@ 04057' e.g.: 0 dIflz3 O

O- 1"-U (), "115 C a 11-- 011,123 H\ ry 0 H- O
Sapg)ug HermuiRgosgsey alg-he yged g aduxantginnge @viption.j Sapeying arery hegerologous
gmﬁEbROfgSQé%\?z}@&%é’) ng]tglﬂe el6d. éygﬁﬂﬁﬁﬁl%@ﬁﬁnd D the &ﬂl@ le?ves, stems, roots

- 2% . man i nznmunonodul at or o

snd RO i bW A BF B0 P eissy SPPBH BOBCLEORAge iy Quilaia
sapbmurigidolimaven thaenbden elidetiestadi¢dods aipsants (Bapords can also be commercially

[:nt.e | ( ! SUR I -4 iR 8an id 'saponari
obtz%lfl{d ]BJWF ﬁ%{i’? oér?aéc?)(sa s%pfx}]]a),, é[yﬁ%oé)ﬁ])g r%dzlusc;l%tél. g).rlhé'ss\%ll), A‘nd Saponaria
offigigads fserroieoy).) Sapepiie dpwiaridernatiorsineludernyrified fegmylattongsuch as QS21,

as Wl ® lipia 6rirAfitidnsf 6k A1S@OMsBCr ophage i nflammatory
protein-lal pha (MP-1alpha) and MP-lbeta [112]. G

SapBihio adingssitioas havethebd paiith asiny ¢P1LBI addeHPLESSRbidc purified fractions

o PESTTIEEE3 Tl AR P10, 00 ey v
QHI dreferebly cihe sdpaniniic Q831 Hemethod of Bodestionat @&2hisstiselosed in ref. 63.

SapSith ForASlatidid nfaly ABS corhyts €8l stel8l kaehtat MResefol pR.Y(acrylic
aci d), polyvinyl alcohol, polyvinyl pyrollidone,

CorfifihatisAC aifl adapeirs aimdl cheledia@xly n&inhyé aged UboBem €diqieOfatficles called
imrﬁiaurnﬁgitfrpglﬁ%ti\égté:}r)] Vﬁ%hst (F%ﬁ\?g) [%¥t69 EZQ' (c))f Ra? %T%QCBE/IS t}apqéaﬂy %E(t) ?nclude a
phospholipid such as phosphatidylethanolamine or phosphatidylcholine. Any known saponin can be
used in ISCOMs. Preferably, the ISCOM includes one or more of QuilA, QHA and QHC. ISCOMs
are further described in refs. 64-66. Optionally, the ISCOMS may be devoid of additional

detergent(s) [67].

A review of the development of saponin based adjuvants can be found in refs. 68 & 69.

D. Virosomes and virus-like particles

Virosomes and virus-like particles (VLPs) can also be used as adjuvants in the invention. These
structures generally contain one or more proteins from a virus optionally combined or formulated
with a phospholipid. They are generally non-pathogenic, non-replicating and generally do not
contain any of the native viral genome. The viral proteins may be recombinantly produced or
isolated from whole viruses. These viral proteins suitable for use in virosomes or VLPs include
proteins derived from influenza virus (such as HA or NA), Hepatitis B virus (such as core or capsid
proteins), Hepatitis E virus, measles virus, Sindbis virus, Rotavirus, Foot-and-Mouth Disease virus,
Retrovirus, Norwalk virus, human Papilloma virus, HIV, RNA-phages, QB-phage (such as coat
proteins), GA-phage, fr-phage, AP205 phage, and Ty (such as retrotransposon Ty protein p1). VLPs

are discussed further in refs. 70-75. Virosomes are discussed further in, for example, ref. 76

E. Bacterial or microbial derivatives
Adjuvants suitable for use in the invention include bacterial or microbial derivatives such as
non-toxic derivatives of enterobacterial lipopolysaccharide (LPS), Lipid A derivatives,

immunostimulatory oligonucleotides and ADP-ribosylating toxins and detoxified derivatives thereof.

-18-
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H. Mcroparticles Mcroparticles may al so be used as
adjuvants in the invention. Mcroparticles (i.e. a

w@anobiogise7 of 15 -100nmto 150min di aneter, nMRCEUS2006/005912

preferably -200nmto -30min dianeter, and nost
preferably -500nmto -10min dianmeter) fornmed from
materials that are bi odegradable and non-toxic (e.gqg.

ﬁomkae(&nmesowLw hfébuae %oeedhxm&rypﬁylwxmﬁ ?ﬁ‘d §lo. @eacylated MPL
&fi Ol‘t oest er, act

) 34T, i Paet 13 gel %93/1@169 e&npza@§pllawé B Y With fef or 6 acylated
caink. Q@ﬁ{efeﬁed fsgall @ﬁhﬂsle” foa 6f ADe-0e@lkhicd @loyophbebh@®Hlipid A is disclosed in

re%‘I ?aguch “smgr pa\%cﬁeﬁ gP%[\fll e 891012 thlog;éleet téeg%%ﬂg gﬁ%ﬁd tggough a 0.22pm

I@Hmka)me [|77] Qﬂpos@rﬁfemc (UBEaipM‘eztlsesmch&ielmnoﬁhos}ﬁfor;& Bpid A mimics, such as
lu&fsaﬁalhﬁgﬁmbﬁé)d’eMti@H &4 %@5‘59{ K. f or use as

adjuvan?s are described In refs.
Beldyossbiint BBRIEIHOLtva et 1pRI A{ﬁ&ﬁi%&)&h@fn@cﬁﬁsﬁ;a{ as OM-174. OM-174 is

GRS b R B SR xyet hyl ene et hers and -
@%%}QM%J? r&eé}%on&?eo&?eg e{uﬁy lél' ]1§1] uses%g adlllqu l at &"Bvention include

er 1nc ene sorbita
wigleptigetsagitencep ﬁont@@nba atinemif @ @lhucémn@ecseawmon[am@ angmmethylated

cWﬁJsine 3Bk dAyYOpHSIBK Ib8REL0A] hosBleN BIoTbIRktr SREERNAS and ohgonucleotldes
915 7 . PCT/ US200Q6/ 00591

SofistieatPisfon enpdtey adtengn onga PtbP%‘r?B?WWG eeralﬁmostlmulatory
|
ool {?/p?é”g %@‘L IIII%HISQ nl?c‘cf o%ge 9% Eh%)éé{ngs/ar%i 10gs %uch as . p ospP Ptihloate r{&odlﬁca’uons

er S are se romt
a@ﬂ@@p be é@ﬂ ﬁyar eingle-gtrinded: Refeednhesr82, 83 and 4 fis@)se possible analog

POHIHES. Eﬁbﬁib@m&t%g‘ E%Mémee&/lh{af'adeoxyﬂ -deazaguanosine. The adjuvant effect of
&g%gox t heyl ene- 8- st eor et her olyoxyethylene-4-
onyelqQtigles i F%W%{S{f’?ll‘éﬁg %% ‘auryl ether, and

’@%g(yp%ég ‘%l eglghg:élé'ec el%l téj hfugh a5, &ed’&oéll} W&%GGTT [91]. The
@t sadénce melb bx yiesitfio é@emdmyl); phtd hazenelpopscPERR':Y a £9G-A ODN, or it
rg rhfe gpemﬁé ﬁfr 1@&8@5 E cell ﬁsﬂ’oﬁge suc#gaig @OﬁngC% abnfl CpG-B ODNs

NUra nyl pepti d nmur a

d
%ﬁhswé%d glsre%oﬂ%%a%rﬁ%erqbw i @pﬁmﬁm@ é.plgﬂlﬂ 33;’
- h ( ‘
(Y ﬁrra-g%bfy &IT%IZ g@%"f‘k} ﬁlg? it eﬂ S&ﬁgﬁ% Frgdo!@agfegﬂl?lﬁ Jor receptor

regpgnitioVOR}ipnaiimgwo CpG ohgonucleotlde sequences may be attached at their 3' ends to form
ARERIEANY) okl 30| o1k beggl ut amt nyl - L-al ani ne- 2-

- -dlpa m t oy glycero
@M&rlﬁmm%[hﬂfry bRy 165 1ﬁﬂh&ea MBteEdEhndeIRNA, or an oligonucleotide

S T A e e

; d .
‘%hgluélgp gb((s?llthIrggL]igm)ls na %Et]oiél;ﬁ%% %invgluvae greigfi aa)@ el.l_.lgesdtaﬁ % rJuvants in the
1@{@96@1 Frefraely, the rpneieings |dnmreétﬁmy E,quii d&z004 Uientolabilre snteratoxin “LT”),

chl@lelfao(u{;J‘TJ i Br b&hesie go@gg)o ﬁ%@ Sl’lg@ oilggomN:d A%)P—rlbosylatmg toxins as mucosal

hi osem one
W%}g% Hi ?"B’g Fheetcdhpsh garené&galv%lj}qvarg% ihgaf [ YH Thgftoxin or toxoid is
preferabll at tha gomﬂ’ﬂfrallfoaﬁdxhﬂ chlgpnsﬂfgd)othsﬁ raﬁcEBlsﬁﬂmet_@ Preferably, the A subunit

.al | d [ h . .
BATREY R B Tl P R R s o) e PPl g acjuvant i
adetosiediLd amuiag smh: gs RF-Eo6pdrT- R% bt 1. T-Ge9Z. 8¢ ise@f ADPtribesylating toxins
a%& 'd%&lﬁ%d 88 ivafies HFEYR, Wduﬁh? gl K?(@élﬂqu M%%ﬁ}u@ﬂﬁs can be found in

I's for the production of  cytokines, such as TNF-a.

O Tryptant hrin Conpounds. Exanples of tryptanthrin
conpounds, as well as nethods of fornulating,
manuf acturing, and screening for conpounds al
suitabl e for use as adjuvants-!Pn the invention include
those described in 25 ref. 132. The tryptanthrin
conpounds are particularly effective in the
stimulation of human




peri pheral bl ood nononucl ear cells for the production
of cytokines, such as TNF-a. P. Nucl eosi de anal ogs
warkoesinucl eosi de anal ogs can be used as adj PUBOERN6/005912
such as (a) I|satorabi ne (ANA-245; 7-thia-8-
oxoguanosi ne): -22 WD 2006/ 091517 PCT/ US2006/ 005912 O
N-1S (NN=O NNO OH O O and prodrugs thereof;
refs( hbowgﬁlﬁnerﬁm reﬁﬁ@rc@zf@r l&mn{odlcmp\mﬁgsﬁgnox(se)s gxigﬁerably based on the

. CONMpo s di sc sed i.n erences 133 to

ahg&lB?@% S% P of éPHlﬂ%asylaﬂfg topgingset feh INrfMO%zz 5
mhereln Rl and R2 are each independently H, halo,

Compqradaie! formpla I dfor @lLedr kadis yherephilssit dltoteased@s aguvaaisk oxy,
heterocycl yl, substituted heterocyclyl, C6-1o aryi,
substi tut ed 5. 10 aryl ,mCl.6 al kyl, or sqﬁstituted
ClL 6 alkyl; R3 is absent, H Cl 6 alkyl, substituted
Cl 6 alkylmﬂﬁﬁ‘lo aryl , subst|;u§$d C6_10 aryl, 10
heterocy§%yl ks, SUbST i t Ut ed efemgcyclyl R4 and “R5\

are each0|ndep ndently H_ hg héierocyclyl e AN
subst i targed hetresocycl y#‘/(“““'f@( 0 - R& Ot 6 afkyt ""—T‘“"
substltuﬁed C1°6 al kyl , _gqund @gether to flarma 5 |,
menber gd ™ i ngﬁ& in R4 5y rRs>~vx2 R4. Rg 15
the bishditng béwﬂgwachlevéﬁ g?‘the HBnﬂs |né]c ted by ads
X1 andRNﬂ are &aeh |ndepeng%ntly i0:C, O of &, RS is \ o
H._ hajsod™0H, éfi;’f_e( alkyl, %606 al kemyl, C2_6 alkynyl,
OH, _NBaRb, -(CH2fn O Rc* " O (CL¥ &l kyl), /% O pRej ‘
-C(O - Rd; R9 is H CL 6 alkyl, substitut/ed\Cl 6 VAR
aIkyI heterocyclyl substi tut ed heterocycryl or 20 )

he bi
25 IO ST AL e e BOMAOS e R By . S4B By 804058, “ER

804059°, “ER 804442’, ‘ER 804680, ‘ER 804764°, ER 803022 or ‘ER 804057’ e.g.:

O

>—_—0 QO 0 P
P ER804057

0 Ci:Hy
Nl
/Y\O /\/\(T7H,5
O Na UNWC“”y

[¢) ¢}
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WO 2006/ 091517 PCT/ US2006/ 005912 Rio and Rl are each
i ndependently H, halo, Cl.6 al koxy, substituted Cl.6

w@bkdexny1s17 NRaRb, or -OH, each Ra and Rb is  PCT/US2006/005912

i ndependently H, Cl.6 alkyl, substituted Cl.6 al kyl,
-C(ORd, C6.10 aryl; each Rc is independently H,
phosphat e, di phosphate, triphosphate, Cl.6 al kyl, or

5 substituted C.g alkyl; each Rd is independently H
hal o, Cl-6 alkyl SEKDSLL(VLQQ/C445\§LKy|, Cl -6 al koxy,
substituted C - @ial oxy, -NH2, -NH(Cl.6 al kyl),
-NH(subsﬁpre al kyl ) 2,
-N(substjtoted CL.6 al k ~%2xVQQV1Q\§L¥L*\9;

het er odycl yl ; eachnykA\égEigggggﬁgi;ébg Cl.6 al kyl,
substg ed Cl 6 gl titut &R-30B22:
C6 _lo ar hgbnggngyl bsti tuted heterocyclyl;
each Rf is |ﬁ@ependenfrnyFLtiﬁE/éTfyI, substituted
Cl.6 alkyl, 28 ORd, phos‘bW’ . or

tri phosphate; each n is ingependently 0, 1, 2, or 3;
each p is independently O, 1, or 2; or 15 or (g) a
P rmceutical |l acceptable salt of any of (a) to (f),

um 7 zmmunor odutator
ot SteYat of (a) to (f), or a
Hmaammmambmochﬂdtgts adeblp fabkeassdjuvaed inttheintatitioelude tokines, such as

ir)x Etgén 1S, e%?ﬂ 1t - § &h@s&h@tﬁ 6Cqﬂt7aéﬂ|1?g[1§§ygzjcgc[lll], interferons (e.g.

uvant s’ contal i n
wﬁa’é@nﬂ eme@mhagmucwnsa@y@mhaengo 5%9!@1&0 frEngr nederpgie  fapter FpdgRqmacrophage

ﬁiﬂﬁrﬁﬁ@cﬁfyﬁotgﬁfﬁlﬂm{ \%ﬁﬁ-l&l?l@) andMEp- Ooeta_ aA C h| ;OO0
O (lloy)l" ~~~! ~~3QC[I;~CII~6"\ OO

G. Bzoacﬁz@slee?’gmt{ogdheyvéé Ovvdi;0O 20 R Smll

nol ecul e i nunopotentiators (SM Ps SM Ps i ncl ude: _
Ripadhstivep| and- {HEQQ*@EGHVFSp PP yA- beused an2divant. &) ¢hei gentiqn. Suitable
Bloadihdsividh aﬁﬂhﬂﬁ esterlﬁed hyaluromc acid microspheres [113] or mucoadhesives such as

ﬁgﬁ&lwggdz n(%na%/ lé]Fﬁ n%Z pngfga yy Q ' og) X l, ) p(;llyvmyrln aﬁ%ho[l polyv;lngl pyrollidone,

pdﬂysmchgt[demrﬁatﬂmyj’méth}(lalluﬂasteh Ghiprsapald) defivhtived tlaza[maymso be used as
JNGg ﬁ‘n?htﬁ%n@e(ngm%@ﬂbl propyl ) - N2- propyl -1 Hi m dazo[ 4, 5-

] Qi 2, 4- di am ne;
%z@gmﬁgtﬁ% propyl)-hQ-propyI-IFLinidazo[4,5-c]quinoIin
Mic2opartlea may exlso- 4useDaP 84 6v200 b 1ht RGtiUS2B6/peMibed Pi.e. a particle of

N%DJ%HHX' ~150&1§ 1He(§1£}tgétar eteN )pr H}l}{n~§§(¥rﬁ{ % ~3§1,1n9 4 Q@Jn&eﬂ:@ and most

Bielstehist TP cipy TPWDI, S s fomed diagumiTikabe are diodagradable and

frtoxic (e g a poly(a~hydroxy ac1d), a polyhydroxybutync a01d a polyorthoester, a polyanhydnde
%?(a&ciaﬂrg%{acﬁgge %?c 2 Wi tléﬁ?lﬁ(iacp Xe 20 glycopge) a}/e pretj_lfrec{r] oglongl[y treated to have a

iZativelyiophrebd fRfape(dy | vpthoRS)) erN2 ppuitdielyhengyd sirfded (A.glagith a cationic

2, 4-di 5
&é?gmphﬂﬁngF%%§|) 2- [kgﬂgﬂslnethyl)thlo]-lkkln1dazo[4

ra %zggs&%eslw'}zap?ers 1# dql 1 Qeof ref. 53)

Examples of liposome formulations suitable for use as adjuvants are described in refs. 115-117.

J. Polyoxyethylene ether and polyoxyethylene ester formulations
Adjuvants suitable for use in the invention include polyoxyethylene ethers and polyoxyethylene
esters [118]. Such formulations further include polyoxyethylene sorbitan ester surfactants in

combination with an octoxynol [119] as well as polyoxyethylene alkyl ethers or ester surfactants in
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1- (2- net hyl propyl) - 2- (propyl t hi o) - 1Hi m dazo[ 4, 5- c] qui
nol i n- 4-am ne ;
WQ@2¢0p49mT no- | - (2- met hyl propyl ) - 1H i mi dazo[ 4, 5PCt/ystonebos912
in-2-yl](methyl)am no] et hanol ;
2-[[4-ami no-1-(2-methyl propyl)-1Him dazo[ 4, 5-c] qui nol
in-2-yl](methyl)am no]ethyl acetate; 10 4-am no-1
combﬁlﬁtlﬁﬁivﬂ}y hieRPYle)additiSnatl hétyidhio setdciar Shai &f 4h RRedxl b [ 0. Preferred

polwyeﬁlml?\ra ﬁthe(sz arr?eieﬂﬁﬂeg rf&o&,lﬂ}e mmwgbgrgwp P@WF}‘@WF? lajyryl ether

(laurgthmioY apotfodyehytcherQisreotyl mther? pdiyodittepienes-stcoryl ether, polyoxyethylene-4-

A ROELEA G DY OBN 5 M e
AR sl gy b onen )

PhopjthadRe ddjnﬁn’mylhelilde(}ﬁlym(dagbbmﬂmhbl)oxMthdzinﬁ:ﬂ ey )@t described,

c] qui nol i ne- 4-di am ne;
for%!aﬁqgljcglnrér%q%%?%yl (propyl)am no] 1H i m dazo[ 4, 5-c] qu

I }-2-nethyl propan-2- 20 ol ;
%ﬂ?lﬁ}@n%n%}z (propyl am no)-1Him dazo[4 5-c]quinolin-1
Examy],e]; -oE-mmetrthggptu}galsulﬂibbl for use as adjuvants in the invention include N-acetyl-

murhﬁlmmgérgﬁﬁq%gru n(n% E[BII\I/]B%)V Ig agg?}ll gyAngfaglgyﬂsglaMD-ﬁ)sroggtwnme (nor-

i m dazo[ qui nol | ne- 2
ot Bds o BUEEL- Ia%}f%%ﬁeglll%m’aﬂ Loltréne-2rid repfipghaitoyl-sn-glycero-3-
hyd:pn;@hesphbrpom etbgdanee MTePAY. at i on prepared froma first
u S am ne ve bacteriumin conbination with a
1’7%@5?5’618 % GOHEO B par at i on derived from a second

Im1d$2(ajtilihﬁﬁlgaaddhli#€ntb aeluas hhiqum‘ﬁﬂl elRem y! ﬂ1§3 O3] ef(esiajﬁmﬁf(ﬁs@m ) [125],
oreln rote ac ar ons
R Gy AR PR it R MR

imneipespineletssy inriddzogiéndlihddXa®RBoynddn refoepkeioocomm i sed of
Nei sseria nmeningitidis outer nenbrane and
NIVnomp@irZymazceo@‘mrpbﬂte& They have 30 been used as
]!es yapis f.or. influenza, vacci

Q he
ot R oo pae e HEPARAL & DHLE meodagt oo manufacuring,and
SCIEPmmEJﬁqogUmpquh@tall ngjtablgdortuse aragjudtirscindlsadventior iaéledesthese Sescribed in

ref. 5@1 qlﬂg tlﬁ&emlcgl%ﬁztoggsr art! P%lwlm@défféyt%tln bs%’ E%%fiﬁi prhlsman peripheral

i ncl ude; I NOS -nonophosphat e
blood ppgpnucigar Cel&‘* {96'1119 RiparSiRn af @irkipps: ﬁ‘éﬂhlai THF®e conpound

[ 140], such as one having fornmula: -25 WD 2006/091517
07%@1%2(1%@61@5912 HOHHRO1 OH CH2OH where Ris

dfr m t he up co r|3|n strai
e 5L RomalifiR soREPRt e ctr oy Mgt 14 ArBuntnga tagiing. and
SCYCWH&JﬁQlSGﬂITmOme dll agiable ﬁa'l dﬂg/:hs a(iﬂwga.ts ioyled ioankig iheludd thesa described in
ref. qgfwﬁlyé tx?}g‘lgntﬂgly lcom&f #P8re PHrid] 2 g?t?v%utnl ﬁl@l Jtl}{mlatlon of human

acce salt or derivative t

peripheraf @i mefppucsa cals Kyt nrofuetian of gytoldres: fueh m;eTNF .
casuari ne- 6- a- D- gl ucopyranose, 3-epi-casuarine,

P. Ndelepidecasuyar i ne, 3, 7-di epi -casuarine, etc. A ganma

nul i 41 r riv her
VaIIOl]lSunIJﬁE%%I(?é an]alogs ca% € use as a%ijutvanef‘s %‘19 fh as (z%clsatorablne (ANA-245; 7-thia-8-

oxoguanosme)

22
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Conpounds di sclosed in reference 142. Conpounds
di scl osed in reference 143, including: Acyl pi perazine

wa@ eovpoenrsds, | ndol edi one 10 conpounds, PCT/US2006/005912

Tetr ahydr ai soqui noline (TH Q conpounds,
Benzocycl odi one conpounds, Am noazavi nyl conpounds,
Am nobenzi m dazol e qui nol i none (ABI Q conpounds

[ 144, 145], Hydrapt hal am de cgmpounds, Benzophenone
conmpounds, |soxazol e conpounds, SSterol compounds,
Qui nazi | i none conpounds, Pgijole ?ggpounds [ 146],

Ant hr aqui none conpounds, [ Rl i ne conpounds,
Triazi ne conmpounds, Pyraz%lo %j i di ne conmpounds, 15
and Benzazol e conpounds [tﬁ?}(;;igxoribine

(7-al lyl -8-oxoguanosi ne) [148]\ [ Alformul ation of a
cationic lipid and a (usuallyp neigral) co-lipid, such
as am nopropyl - di net hyl - nyri stol eyl oxy- propanani ni um

ebﬂ?/ﬂ&»c?@s dl!l@fh)y;t @NANLPTR $HhATA-Bys-1 eldh ANRI3801 (Bthe compounds disclosed in
~Vax "), or .
lfﬁfr?fe%eﬁﬁg%)wl}% (beatcﬁwglgﬁdé}-a‘alb%%% {9~ pr opanami ni um

brom de 20 di ol eoyl phosphati dyl - gt hanol am ne

(" GAP-DLRI E: DOPE") . Fornul ati ons ¢o aining ()-N

(3-am nopropyl)-N, N-di net hyl - 2, 'g%syn-g-tetradecene

yl oxy) - 1- propanam ni um salts F?eferred [ 149]. The

i nvention may al so conprise c8nbiinati*ons of one or

nore of the adjuvants i dent i fi ed @bove. For exanpl e,

t he fol whedeing conbi nati ons may be used as adj uvant
conpositigns jn the invention: (1) a_ 25 saponin and

an oi | -i nfn@tdefe Eherck indepepdestly B 139, -MR&RasOR: 1 adkeyy, substituted Ci.g
QB21) + aamexy; hewsotyclyESubkgifutadatietey@y €16, .10 3SNWFubstitk&dL ;1o aryl, Cig
(3) a sapq ip éﬁ%éﬁte 1%1ﬁ:a non-toxi c LPS derivative

(e.g. 3d R TS éVOI; (4) a saponin (e.g.

Q521) + 3uhVRabsert H1C, { OB @Baitkyd ¢, QaleeCOb hryl, 1s88ituted Cqpp aryl,

(5) conbinatio of .3dMPL. with, for exanple, Q521
and/ or of POPROEHT &f Su@f‘f-g?"g‘i\'%%?“[yi‘gg] . (6) SAF,
cont ai ni ng, LOYRS GreataaRh endepbnd e Vie edid3 AdiMoce L, substituted heterocyclyl,

pl uroni c-b pol y 121 d r- ,, either 30

mi crof | ui a‘lf@ﬁdu 5. sinmhites S %lﬁ?{']t ORGP foupHa S membered
to generatiegaih&iger particle size emulsion. (7)

Ri bi Tm adj uvant system (RAS), (Ribi | nmmunochem

contai ning 2% squal ene, 0) Jween 80, and one or

nore bacterial cell wall™Epnponent sRfs om t he group

consi sting of nonophosphomglipid A -26 WO 2006/ 091517

ond ool | val | OkBrAPBRbREr e BF ot Rt b e e
(Dot 0) CTMG (B, RIB TR Rall00ER) ST LS (Such as an

al um num sa + a non-toxic defrvdtive of LPS (such
as 3dMPL) Rs @il hal9)-Obh) €, 0alkyint.g atkeiyer Gyl akahytl,S-OHS IR S(CH,)a-O-R.,
an al um nym sal + i sginulatory
oIigonuclgg??ééh%ghgﬁﬁg§”gn§§§ﬁ%btide sequence

i ncl udi ngRa isCaCECHDilk,) sub&itdibe CeoaipAS hdtérodyslyh fsutishiited heterocyclyl or
inventioanﬁ®£ﬂgﬁﬁf§;ably elicit both a cell nediated
i nmune response as™ Vel |l as a hunmoral immune response
in order to effectively address ur opat hogeni c
infection. This inmune response will prefegably

i nduce long lasting (e.qg. neu% a i ng) anti bodi es and
a cell nediated i munity that'can 'qui ckly respond
upon exposur e hebiklE sASSRE M8 2 BbAKEMSatedHQ Ly PES
of T cells, CM andE%%Bﬁ%%lls, are generall&”?hought
necessary to initiate and/ or enhance 10 cell nedi ated
immunity and hunoral inmunity. CD8 T cells can express
a CD8 co-receptor and are coﬁﬁbnly referred to as
cytotoxic T | ynphocytes (CTLs). CD8 T cells are able
to recogni zed or interact with antigens displayed on
MHC Class | nolecules. CD4 T cells can express a C4
co-receptor and are commonly referred to as T hel per
cells. CD4 T cells are able to recognize antigenic

o ' - a AR AN o




15 nol ecule, the CD4 cells can secrete factors such as

cytoki nes. These secreted cytokines can activate B
wa@edb®915eyt ot oxi ¢ T cells, macrophages, and ot PET/USENG/805912

that participate in an inmune response. Helper T

cells or CD4+ cells can be further divided into two

functionally distinct subsets: THL phenotype and TH2

phenot y esanih, ¢ Bredhfif ﬁﬁeﬂeﬁHeBWHr ndlY QK 'afk%xf‘ @gbsﬁfuﬁegcé lalkoxy, -

function, Activated THL cells enhance cel

|nnun|t§ﬂ%$heﬁﬁﬁﬁng an increase in antlgen speC|f|c

CTL 20 e%@d Wit (i)sr]ﬁde?é'ﬁqelﬁ? g, &pﬁed[k?f ho&itRfa ®2 afkgllc "tl(@)er, Cs.10 aryl;

val ue in respondin o intracellular infecti

Act i vat egth RHB leédpblsiembst ehqselta@e, drrdaowhatﬁsoinleh@phdtm -Qy alkyl, or

IFEN-y, g of Jali/h THL | mrune response may result

in local inflammtory reactions by activating

macr ophagrdsRa NKndepertdemtlyl Hk hlp e€1)6 digfl] substamed CHY alkyl, Ci alkoxy,

cyt ot oxighstfufg!ld, §aﬁcg®-5ﬁ1}{ ANHIE, 1 SZ&E&%&%’@@ c‘I?Xu%) N(Cys

al so act _to expan i mune resp

growt h 8Hvis. éﬂ&’bﬁ{ﬁt&té‘ll 1:86 e %_aam Or'hﬁfrogl’ql%| ated B
I c |
gﬁhaﬁcg@yg}r}]}??qg gﬁj@peh&%t | % ﬁﬁ}t’ I %@gtm fﬁE}Ll éﬁf“’ aryl, substituted

é R R R
par t i culCaro 2| DgECYPyled s@itiuted hetergexskir acel I uI ar

i nfecti e I e
mor o of LS PRUBRAHR B gl FRRRE G BIoR e, phosphat,
responsémﬁﬁyﬁ¥%§bmwh¢%@¥%e production of 1gd, IgE
I gA and B! ¥addesihio, 1f 2% S ut ure protection. An
enhanced | nmune resp ée may i ncl ude one or nore of an
enhancedmﬁﬁlsmﬂnﬁmbmmaspanﬁemand 30 a TH2 i mune
response. An enhanced THL i nmune response nay i ncl ude
oneT (Y 2 pharmaeshiticahy adeprirtdasslt of any©T I to @na tantomeasiany of (a) to (f), or
0NQ pRErmARuBCcAy al Ry bk iR SasheCi ated with a THL
i mmune response (such as IL-2, IFN-y, and TNF-(3), an
0. Lzﬁg.sr ek a%h@s‘ﬁz&ﬂy @&;ﬁﬂnzﬂ?& yglpch l%%ne an increase in NK
activity, Or an increase I'nt producti on of |gQ2a.
Adjpjept pripinipg lipide ligkddain @eldlomhatercmn@g regfohsekbong intlude the TLR4
amag&ﬁgt@g%ﬁm nef.ease in 1 g&a production. An enhanced
TH2 i mmune response may include one 35 or nore of an
i ncrease in one or e.oQf | pegmAassoci at ed

with a TH2 i nmune “Fesppnsg -27 2 06 09%517
PCT/ US2006/ 005912 ;54 aul L- G~ ke Glond
e prod ctﬂbn of 194, IgE,

IL-10), or an &ngrease itn tjh or |
I gA and menory “Broelre er abl y>~the ¢ \fanced TH2
n increase in |IgQ

i mune resonse W klé i ncl ude
production. A THL inmune rfesponse nay be elicited
using a THL adju adj uvant will generally
elicit 1increased Ievels of Ig&a production relative
to I mMmunzati of the antigen w thout adjuvant. TH1 5
adj uvants suitable for use in the invention may

R. SinBlL okdeuld MmR5poeptigomsapmmsn fornul ations, virosones

MIgnd virus |ike particles, non-toxic derivatives of
weedbact erial | i popol ysaccharide (LPS),

é nmm@amqulzateawr@yl)gmuﬁda@qa |5Q?c§nnol1m AQghiifg)l atory

ol | e S ot.i des nt ai ni ng
E%%%‘ﬁ?ﬁe‘?’ - la&em?iﬁ-‘/iw@@e “FP—! aza o 5&%@@ (/a8 ‘S%TE“’F’n
t hNZrelthyBNlmeﬁlyl-A(Z'hEthwm’ﬂpm@-lHQ&&I&&S[&,SWnbﬁn@i,u-ﬁiahﬁﬂé;

us yant j.uvan ill.generally.
£ N g REMSERR Do SR Sl i v
v el €2-methytpoopy Di2Airamt-l Brimahzd H &-c fninb iyere, Al gt
adjuvant. TH2 adjuvants suitable for use in the

i nvention include, for exanple m neral contai ni ng
conposi tions, 0|I-enuIS|on§ and ADP-ri bosyl ating
toxins and detoxified derivatives hereof. M neral
containing conpositions, such as alumniumsalts are
preferred TH2 adjuvants for use in the invention.
Preferably, the invention includes a conposition
conpr|3|ng a conblnatlon of a THl adjuvant and a 15

— 1N I -~ . o " L
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relative to imunization with a single adjuvant (i.e
relative to immunization with a TH adjuvant 20 al one

w@eooefomsnt zati on with a TH2 adj uvant al one). TPET/URINEI&S5912

response may be one or both of a THL i nmune response
and a TH2 response. Preferably, immune response
provides for one or both of an enhanced THL response
and Q@-b@ﬁha@!}%ﬂﬂ?@pyﬁ)eﬁp%éﬁo[4?1;%1&%%‘53‘3@11 dpffRRne
respanse be ane or stem ¢ an '
nu&od¥-b Whﬁ%rf@et}tﬂslp@ﬁ%“éhylpf%b%me Pl -clquiroliperid ridamine;
res pQﬂﬁlﬂetﬁﬂq\l@dﬁ&h}fhﬁﬁp}@Q@ QJnt}m@Hthfaz@m 5-%]&&@169&92 4-diamine;

syst d an enhanced__ nmucos i_mmune respons
o &1 AP oGl Wﬁ@%@é}glp%h@edazgwé CHRpRdlpriiamine
resp Qqaenethyﬂfr@fyﬁﬂal@lﬁnylﬁtbtﬁymlﬂt‘épﬁ@hmid&%{W?—c}q@ﬁ&ﬁﬂ@@mme

of *art GUADAFIND Ry B PE e

adp uvdin- ammo-pdﬁ-&nediylpamlyy 1Hl‘-1ﬁi°1(ﬁl2d$[e d-c]@idlin-ai](18e1S)amid sthanol;

9 g L :It:]ng’t eanalg 3 g?-glrer y d)rogai; aﬁem?(%z%[gﬁ -f;ﬁqzl w-g}yﬂ (metl?ymamlno]ethyl

conp@gﬁﬁ%ons of the invention is preferably bet ween 6

angl &f»arrﬂﬁcﬂ gfﬁbthylpﬁ?ﬁwl,]}ﬁlhy&??—i Snld%télrgat}j%tﬁﬁolln-z -0ne;

mai nt al ned g osition
c ofp M 2sBéy1-A i 2-anethyiprepy N4y bisehatelnsgiyh); 1 H- nmdazotﬂr 5-c]quinoline-2,4-
pref Qakfgk; t o use a histidine buffer [154]. The

conp |t| may be sterile and/aor rogen-fre
oL NG B R reiears iaty- DRSS sH D - imidazol .-
respekmmbmmhunﬂnmnm=28 WO 2006/091517

i a1 SRR SRRl PR PRy P > vinotine 24-

yrlﬁ@eew The syringes may be supplled with or

wthngp@ S 5 5| >
o SN BT Ko e R P R Raf10R Scsquinotine
S|ngpé*%%§éeor nul tiple doses InJectabIe conposi ti ons

Wi d | rugLliadidoy- Pﬁetﬂyl@wpﬁ)a%ﬁhd]Ilﬁ—@tﬁﬁda@BM%%ﬁ@ﬁfbﬁhqrﬁ}-Z-methylpropan-Z-
Alterpatlvely they may be presented in solidformb5
(e.g.’freeze-dried) for solution or suspension |n

| [ qUIl €[4J¢ﬁhlod-(@ﬁapplﬁmﬁfo)—ﬂﬂﬁﬂnfdhﬁ)@4 SQ]QuanﬂﬂD‘?ﬁJZtm@IMpr@;fanQ—ol
e n a 0
(AT b aoskaged n UL Sese rerm AL (oo

are gleamierred to pre-filled syringes. Effective dosage
éﬁpnygg§é§an be routinely established, but a typica

d68e of the conposition for injection has a
Onel adjwearnfis ardoed merﬁlﬁaﬂéﬁﬁb’ﬁm@r&@é‘ﬁbﬁ% Iplrdp@iﬁtléh‘ prefied from a first Gram-

n%%\ﬁ@%tbla(%hd\txﬁ Ig comgmgnonponen ﬁf)(gsgcngagnr 82}%%%1§E}t% pd’eiri\c/)erd {:rgm a second
qT%ﬁhgaan@’s é@?tq:r@‘ﬁmwhﬁm the W@S‘Bﬂh‘ﬁ@eaﬂoamkpltoteoxm 4idt liposaccharide
F@Xraﬁ&ﬂ?ﬁﬂtﬁ@ sthi¥ notbAhRnt fAfuvhdt cg?t}ﬁeg QA L ﬁgpl%g 1nclude “IVX-908”,

% % ringe and one vi
&F EOTERFS &fe%%VéFrH’g’”e’H%‘iﬂd’t Wt?féﬁ@tﬂ?r%taéd thﬁ@mé}@%ﬂcl@wlgs They have
bedn dsEtEas\adja{/anBrtthhﬂﬁeﬁzd\Qdcﬁﬁdsl[IKS] Thus the invention
provides for a kit conprising a first conponent and a
Jseﬂ@ﬂﬂgﬁ@ﬂ@onent 15 mherein the first conponent
nprises one or npre polypeptide, antibody, vesicle

bl BT B ot & HEmBToSThat g AgHi aiv; disginged fre telsreasrg 53 and 8.
Foolgp osefi hdjcenubsaselndud nore of the fol | ow ng:
i nstructions for adm nistering a conposition to a
pat i Bethyl iaosmerﬁ'-mgmphosphithe‘tv[mm’j [&9ly device, an
adj u harmaceut | cC
F oF ey BBl B RS AR B GG B
del i very device (e g a syrlnge) pre- fllled with the
i mmunogeni ¢ 20 conposi tions the invention.

| rmunogeni ¢ conpositions used as vacci nes conprise an

i mmunol ogically effective anount of antigen(s), as
mell as any ot her conponents, as needed. By

“immunol ogically effective anbunt', it is neant that
the adntnlstratlon of that anDunt to an |nd|V|dua

e o o " Y 4 s
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25 physical condition of the individual to be treated,
age, the taxonom c group of individual to be treated
W@ 200g/09150N- hunan primate, primte, etc.), the PEpPasiNg005912
of the individual's immune systemto synthesise
anti bodi es, the degree of protection desired, the
formul ati on of the vaccine, the treating doctor's
assessnent of the nedical situation, and other
rel evant factors. It is @&pectedyfhat the anount wll
fall in a relatively broa % that can be
determ ned through rogh I als,-pand a 30 typica
quantity of each meningoc ﬁ accharlde anti gen per
dose is between 1 g and 10ng peﬁﬁggﬁglgen -29 WO
2006/ 091517 PCT/ US2006/ 005912 ceutical uses The
i nvention also provides a nethod of treating a
patWherat R issolegied Som gheahvp npmprésirigriydrogent $imightion teanchel, unsubstituted
t hey @%ﬁlﬁﬂe@ 3slaﬂu}’ate%fcfr ﬁ%fu}/aﬁ’edaa@ﬂuﬁfcyl ?J g Qy&@dfms élkéngf' a%g'ngl and aryl

the i nvention. atient na her” be at

t he"YPELh3 Eh"tnﬁé‘?ﬁ%@a Becogtablgey B%deéwﬁ’r"ééﬁﬁﬁf Exeypries include, but are

( mat #mited tok Eﬁm:lﬁirﬁﬂttaJSIQﬁne bbb Eucopyrahbir, B-BpieAdafit, 7-epi-casuarine,
%V? g; Cal{lgl%l gtcaci d, pol ypeptide, vesicle or

ant’ bo ot the”fnvention for use as nedicaments

te x"gganasa lnnilrm{riétj@nd@lva@wpmemf isaeksas elgammulracci nes) or
?ynﬂ)gmtdgglogeﬁﬂg%f&e%ce 14 also provides the use of

nuc

aci pepti1 de, vesicle or antibody of the
P N\CERPO IS |dr$0110$¢é mrmf@rﬁrzse {143, éncluskng: Aieylpigerpitli erarpemdss Indoledione

t r Q:@inb&ﬂxd@r T@faﬁ%@iﬁdqﬁﬂolﬂies ?ﬁﬁ@) %Q{pgﬁndb nﬁ@l%&}%fbdﬁ)ﬁéj SRthpounds,
an EXPEC  bacteri um éW(E;nostl C reagent

for
%@P?%@V"N e CpPRYBft e AB‘Fm‘S’FnZ(‘}Pld 9 pRadiaone, | @EIQ)  compounds
ag dl44slt4s p iydpthxi ke baﬁlbcﬁmdsu Benzaplth@te coinboynds IHoR@QGRMHompounds,

k ain n ExXPEC b r
S Bl oA SGaRRR S Hir B, itpes 1 FleTy Atffeauinone
Pr ePepairs, Quh@X@ﬂPE@mSHedSeTnlazme|cgmaommE@yramlcppanmdlﬁm@mpounds

I N\BNBERRZIScoPEEddl [1f4@3r the prevention and/ or
treatment of di seases such as bacteremia, neningitis,

8 JdOrise ¢ Y s- ?&93‘@8?311‘%??1[14%el onephritis and/or

YA ifdringlatidher b T&Htﬁﬁﬁd d laBd RGdub Byt héviay col@uﬂ s&fhUds efnﬁﬁopropyl-
th%tr t nent urinary, tract |nfe ons

SR EER o RS i haRIOE S s P S Snotamine
ad lﬁ‘l‘\t’aX(eetung”)ag @d bﬂmlmpyEﬁlmthﬂl-lﬁ5)lodecy40myqrmpan&mmum bromide-
in i SR
a %ﬁfﬂ%gﬁggésgﬁatﬁpl étlﬁﬁﬁl gmfﬁ% ( @@} %ﬁas 2 eél;ﬁ“?yl? ?lkl&lgtl(glg contalmng (H)-N-

i mArABHePPRYHY N—@F@thyt%%}S@yrpaﬁtr@ﬁﬁtcgneabéwal mp@m@nmew salts are
sukpsaérred\mztgm sexual | y-active fenales aged 20-55 being
a particularly preferred patient group. Another groups
Thedrﬁvemmnirﬁﬂytaisoiwmpﬁﬁa chiebindtioas efgaelodider2 0f thp adjiiiaaty |1c&fﬂlf§/ed above. For
[ at ient an

exalgi 91[3 tHé ﬁ)ﬁ)lg g%&{l&ﬁmﬂﬁﬁs m% Ece gs’g,? (rc)t.?s gd Mag (1,0 i% irg/ﬂltlon Da

Sap@ﬁbm\ﬂﬁy Odfmtvﬁ@& leﬁg%flﬁpb oy S@ﬂonml"(ega@%b c Itonémmfel?ﬁ derivative

(e gl BHMPN}e[SISHDW)té)ga!p&Qn '(Qé eg$d19n- @E&rﬁfoxwm &Hri%&tfv@t(b n3cN[PL) +a

conposi ti g he i nventio che g[
Ch°1§5ft‘?rf’]c a(gﬁ oﬁi‘ap‘ii?lbpgﬁagfl Qé%]i)cJ“ 3@?@5’( i"regnflzl FN’B?‘\?E& + 3 sterol) 152]; (3)
comityinatidn® roif BgMn)n}mﬂe forespapls eQSHgﬁithﬁtoﬂaﬂ-vxafémethioﬁsf Bd3]; (6) SAF,

| f.rati
conNAER 5 4 B 18R R DR LBl B VP R T, it
mw@éimdm@mm %@mt%mmldﬁlqnetstvomm} weererftea prgec bartide gire emulsion. (7)
RibiT2 adiBvanP RS (RQS) Ribi BRLAREhD L6 Sinfie 2% Q]uﬂ@ﬂésg 2% Tween 80, and
rmdelﬂ%| and th eterm st andar d par aneters
one joh &9 P%’&ﬂéﬂ AW% f%ﬂif@\ﬁ‘am &t g COPﬁlé%rtg ofj AgRQplkesphorylipid A
responses will generally be deternm ned around 4 weeks
after adm nistration of the'26conp05| tion, and conpared
to val ues determ ned before adm nistration of the
conposition. Wiere 30 nore than one dose of the
conposition is adm nistered, nore than one
post -admi ni stration determ nation may be nade.
Vari ous nouse rmdel s of UTI are avai l able [e.g. refs.

A ™~ N OO AN A ST . -, e
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Adm ni stration of antibodies of the invention is
anot her preferred nethod of treatnent. This nethod

WO 30652006/ 091517 PCT/ US2006/ 005912 of passi RET/US2006/005912

i mmuni sation is particularly useful for newborn
children or for pregnant wonen. This nethod wll
typically use nonocl onal antibodies, which will be

M@n'tr\?ﬁﬁjosé) rdlrleOIaYe and QQIW' LileRDS @Wé)h referably MPL + CWS
ntion wl eneralw§ adm nj st ered di rect

glcf(qxgﬁt (®) pyey Q‘r@@or(a@’qe% ] (sHea)yas Be a]gg@@mﬂa}t)s-héaorbyxm derlvatlve of LPS

@acihe Bad aﬂmtpu nmﬁic (9)oam( ©r Gnoré uﬁwmag@@ ut@,hc)h as anl alurlnlnum salt) + an

In ra errctone enous INtra a ) .

AR Broabtedd (B8 R s oF et TG § Cotf moti)

’["l‘r;‘ecéoﬂl osiffd @lof Qf% 19Ven{1§1b$vﬁl re@ﬂﬁ 23@}101’[ K&E 'an:@h efif;aféﬁ ng;lﬁllune response as
(5) n| transcut ane ) ,Hb

U@lh e hun@ggrpl dAMmUupg FeRRMEEr i) ogﬂer ES’t qf@ptlve}ﬁp@égzw a uropathogemc infection. This

ﬁﬁﬁﬂn@'r@ipBﬁ’Je' Will. px'ef&db@%ﬁdé' l%ﬁ M NS N RdrRinkP ahtitBdies and a cell
gh or the . u n1|s erred Bﬁ ction be
prid ‘HE%‘H‘F%“%‘E 2 quigk Bwvﬁncexn%%mf%il gtsociaed atigens.

ct I
6150, S TR, KB SNy b
Mynqgl@tqslsr@munléy @duh@mpraémt@ﬁv DB LdIs crruerpzead 2 CD8 co-receptor and are

édﬂ{ﬁmﬂl}l ﬁéfengﬁ &f & @dtdxid *PQyn%ma &%TL%Y @b@nﬂ @ell@@fy #¥e to recognized or
nmucosal nit s reflecte hanced T

5D Pt U QlaV@s%‘bﬁ’%C Clasy éf”é‘g%f’b‘refr OBher ethesre sapress & D4

¢onfettper ed pen&enmdnty tefteed ad as Mcel@s ecllsNnCDAEr pélid die hblO Mo recognize
. I a e,

BleLChrDg oy ARG e POSPACEEALTRAL 3 cins

lmglpqq‘lep the (Rvseells paRysedyele fa_p@rwgldaa oatoginpav( iChese yecreted cytokmes can activate

B eI ki@nl‘ %&Eeﬁiﬂdér ! 8ld dtﬁbr %eﬁl@ﬁ%&t %‘hldlﬂmfﬂ' a%@hhlgﬁe Tesponse.
ri.mary dose chedul e. ma fol | owed

chedu
Helpgok edls ‘H’ 4 et e B orRera vt Y Odfag%wg%bre%wet subsets: TH1
pHagoty@ran® UH2 ghshe s pesivaiichhkffe intdeir Hyoliteend affetod function.
different routes e.g. a parenteral prine and nucosa
bovsted Tallnertlo sahancp célivir amaupigr Gndeliag ath dusese Bt atigen-specific CTL
1§Hadcﬁ$}l) %n& wﬂwefa% Y\fﬁncﬂr LB HQ3REnd £-iftracBRENEGtions. Activated

- weeks) ween prim ng and oostlng, can be
?%hfqﬂﬁ 81y Siféftt%Plrﬁ warpre fdb-2elfatrprad THEBr A et iyt wepoge may result
id Olod: Gl afabait 67 r%yoﬂsr@l attlatihg }&cﬁ@n@é@tm deses) killer) cells, and CD8

A YE RSl Do8 1355 a2 SRR R e esponc
ftimmlatieg gxewﬁmfﬁeandffmellwﬁnmlé THt stimuatedB céils nfaysecaete 1gG2a.

second dose, and if needed, a subseg%gnt dose or doses '
Ativated TH epllsi cnbrsae psibodypsedptionian e Skerafern f parficular value in responding

MadkiridBulal QastiOE. AfRaBOAY2a81k $8y SRIROSIel drOse BRIL-IET -5, IL-6, and

r r in various r _exanpl h
BLTp Bl iRy Bisee prelseln TRer i Gl e 2B o mpgory B cels
for fppirelprettitni ons or 25 suspensions. Solid forns
suitable for solution in, or suspension in, |liquid
4ve: piihencsd ipmiuesy respense mpag dnciudp oreeT mere of dpenkaneqdaFEBldintang response and

ATHY GRRIvhE $&ForRE. An SRTANATTIEe 26! @@oﬁ&@@sin&h@éﬂ)ne or more of an
The conp Ition ma be prepared for 'topica

HEIRISRIS (161 BRIETSESe BOTART GIoFR Hefie CY@#}@@WS&?C%ME? a THI immune
rEfpeneqsgeb as IIJ—Z)H]FN)Q anp ma})eﬁ ihidd¢asOihaktiacdiniic®bhiaatd, @Mincrease in NK
%8%%}1, glf] %l 1{1&@%@ thg ro%%;?%lnj ?ﬁrécﬁ 2 13 1%{:1? ythe enhancgg TISI){ idRune response
\pﬂ@p@ﬁ@cﬁnflmreapmindéﬁ%ﬁgrowhqm Aswnlwmpe@irif He2 ignmuas regponse may include one
drh@k @F an #RtdAg BDnd of b3k HONDEfiolQhes BsDPHRY with'€TH2 immune response
conposition may be prepared as a suppository or

pessary. The conposition nmay be prepared for nasa

aural or ocul ar admi nistratior?’e.g. as spray, drops

gel or powder [e.g. refs 161 & 162]. The conposition

may be in kit form designed such that a conbi ned

conposition is reconstituted just prior to

adm nistration to a patient. Such kits may conprise

one or nore antlgens |n Iqu|d formand one or nore

VAN AT SN AT=A
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substantially the sanme tine as a neasl es vaccine, a
munps vacci ne, a rubella vaccine, a MVR vaccine, a
wWo a060elsha vacci ne, a MVRV vacci ne, a di pht her P@r/us2006/005912
vacci ne, a tetanus vaccine, a pertussis 5 vaccine, a
DTP vacci ne, a conjugated H influenzae type b
vacci ne, a human papillomavirus vaccine, an

(sudhNB LUVt £ o -Bahd RVIO), WS aﬁ/ﬂlﬁl%hsfé% the pRaRdioh bf @GB I¢E/T¢A and memory

ate va Cl ne,
B o BB ER PTEuR BRI I inpare 7 156h ggpducton.
A ngﬁ%lgk%%le reggoﬂée?&aey e Celldél%d Bgﬁ% %PIII Pad} uvants §b1$1-f1 Jtulvgrlt l\x)ﬁl 'éerl]lgrally elicit
increesed levelaof leF2oprogictipr relabeato h@ammh@@n ef thp ewfges withewt gjuvant. THI

adjRAnt@ Mitablk Briube inFRAndeRiRBhd B) 1961!1&@01%'%1‘?’1 RE bbb 'f&mulatlons virosomes
conpound active agai nst Further antig

and ¥igso h t Rartigfes 6%&9&}% idthVs““YFF ?fh énﬁew%atﬁraab ﬁlpw%vsacchande (LPS),
1mmuw§tiﬁtulmry ahgdﬁu@écﬁmdasdEﬁn@oﬁﬁﬁﬂlzﬁSﬂybh@dihuﬂ@dméd SicA@s aligonucleotides
con 61|1r?/goae(% oil t1 %rﬁtgh%n‘e{ﬂ Y& c!lguvan? gor use. 1&%15: 1P\ggp(éﬁ t Ioge:]he

owng

A T%—I"Q%{] JT%FHOHQ:' r{dyq;fe %héﬁéﬁ ggﬁég%ﬁ{f‘ac%]ﬁant\/\ﬁ poar Cﬂ{t lel %enerally elicit

our
incrgsed s de ot i‘lzﬁl PEFIUCHPB IRV 19 SRPEHARERmOIChe FEEoR o adiuvant. TH2

adjubdt} suithbleG6r dsBen QkiigesmGhaidedas eﬂimﬂl@fm1né¥ﬁ5>onta1nﬁ@ composmons

oil- %thmgngs %18{ 8@1’%{3@1? [tlll_nL% x%%lng élste}ru?gJ gegngtéVéaé Elsrre?ta gfhnerﬁ containing

Conavmlilfg;p@,rsuﬁr saStirieptdserqusepicitizaiivaes foeusy.in be Hveritios,
- .an antigen fromhepatitis A virus, such as
Prefeﬁ‘h t tho HVeHIop| |1lifcg-§es[ COFIPOSiti@ coppgying 2 cogpbingien genTH} ediyvant and a
THhe@abdnt. | BefBrabiy! H&h aS&UE?Joﬁﬁoﬂ bEcits Whf @ mean d‘i—l@ I'an€ Gn€enhanced TH2

ens [e.qg. 17
eG4 11 i e Heeikiam pY bot fecler iz SR relive o
1mniuil&21]10n-vvlalod1i gohutljueant. Stil midrgpmierablyc the asmsositiop bdrhy@ising a combination
ﬁ%(péx{él %'?HQ adjﬁ'\géﬁféh%{ts g‘h ﬁgregsgg THJr %ﬁ&/opangincrgﬁgd %une response
nutan . tanus anti ge
rela{n& tgﬁ@glutl]@%@fﬂdﬂ[hea sgnglq—;%gp@tr(z g rejptivedp 1rru11g[3§at1012 511th agif! adjuvant
alor@dk irk@ihidakionw R0k tab edjihanBsdeySSi s, such as pertussis
hol ot oxi n (PT) and fil ament ous haenagglutlnln (FHA)
Thef inomnB. ip@bhise SBayS be ofd boOBath| of ATHO inmuae idpmat iaad awiHh response.
a a u e
Pre[?%éfyaﬁ%gﬂ &géoglgec glg%:s d%éor g)%l I(gzbn%* rgggrll] %}La%c«eglh’fﬁ? r§:§ponse and an
ﬂmmw¢4ﬁﬂ%ﬁﬁ@m8>[e g. 164]. - polio antlgen(s) [e.g.
187, 188] such as |IPV. 30 - neasles, munps and/or
Therealba@ﬁdd £ é?é?fngé[ @a;gbe QI prgp &f gsystfguc&ni £ Iyfcogak fmmune response.
Pref&@Bliy, the imt@eirespbisa pﬁhﬂidbsgﬁﬂ Sne or bbiffolf ke Ehancadkys@eid &l an enhanced

183 .
mu(%)Sal grmnﬁ?ea{%gponse %re? ably e muco;al 1m81é1§3eres§ nsfegsé a Té'lrzo]{l‘gliluﬁlg Tesponse.

men ands Aeuram ni
Prefﬁlﬁbllywbﬁmaaaﬂtlmgmmsremyseb@hdm invigetedse orthé producpemelfdgh.c
(annual) flu strains. Influenza antigens may be
Thegs Lo lypigiwmshyideoiids onpliminiye phrsphafe divantds %tl%%mlg@reéerred and
anti a8 ehe Fefer Oy taBIoBRH td thes® salts] OdIditt8 PR pHdd 18 bitthotbicherdWjuvant.
haemaggl utinin conpared to the haemagglutinin in
The i oferotrpysithins ofithatinvegtioatis piefesablyobsetwath l6Lat Bapsferablyngbout 7. Stable

006/ 09 . o
oit BTGB 8595 14 o0 birdl YR SRR cporises an st
hydsegide salt, &)is prgfeed torusng MStvﬂl@@btrff@r [126h{Th¢ pgmpopitiphman bereterile and/or
pyrd3e b CoRBositiddt of B IWEIRZAMS) bSkASHVRIE h:sﬁe'éﬁo Rahhageni c

to humans I nfl uenza anti gens may be derived from
Vi ruses gromn in eggs or cell culture. - an antigen
from Mraxella catarrhalis [e.g. 189]. 5 - a
sacchari de antigen fron1Str%Ptococcus agal acti ae
(group B streptococcus). )
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- an protein antigen from Streptococcus agal acti ae
(group B streptococcus) [e.g. 190-195] - an antigen

wo e@aiodNsgonor r hoeae [e.g. 196-199]. - an anti geOT/URING/005912

Chl anydi a pneunoni ae [e.g. refs. 200 to 206] or a

conbi nation of antigens from C pneunoniae [e.g. 207].

10 - an antigen from Chl anydia trachornatis, or a

eotisnRhd MRy 88 pRBINASAS/idlY, %F‘tl@ytrﬁ@%%r%ﬁtbé in £e§dygﬁlled syringes. The
208]. - an antjgen fron1PorphyronDnas qlva is [e 9

%g?es may; bgyupgli nWiﬂgéh (wst}let @Cﬁﬂ@SzMYI‘Igg&:WI Ligclude a single dose of the

totekitibd, S@Grehsnﬁcial M@;t fdludé b UBglk Qo ordddlsipl&abyy ehjtciMie compositions
nti ara Xovirus suc h as resp i rator g

g/i}ﬁ g' [SE@E 5102113§1 )értley]ggay be presented in solid form

ear &bdzé-ldti&i)m sdlitidnsor 6UpdAsioh ampa]u)d, vehicRHpr@iitd @RBtidnl OmM

Baci |l lus anthraces [e.g. 215, 216, 217]. - an antigen

CooposBonept the ovewmn pyygenaskaget dumitAlosd foeptopdoemliiple dose form. For

It Ie d]o elfo%l@ vi%%gge preférré’%lntto%}g k’ﬁ?&q arnglgép é}f&? U{y ldgsgig CGi8mes can be

aur
lfOP‘aﬂﬁilX/P 4ba§1@d,ftalﬁialtym(ag By qlqsaof therce@yosﬁmcfnr msectﬂ@olw a volume of
y&hl.ow 20 fever virus, Japanese encephalitis virus,
four serotypes of Dengue viruses, tick-borne
where [ahampﬁsntﬂ)nwfﬂidSnveh‘iﬁmtls ] He@)raphf(edl Sxtempcﬁalﬁ&&lyi piok téSuse (e.g. where a
gg% al . porci.n FpY il us

o%eg@{t/sl éyﬁ%ﬁag% I})ﬁ 155%%1/ ?? ug%nci is np&fisentecg%sr za\eéﬁ I gqeasé/ comprise two
Viplg 195 it may goppyisg 90 Feary- félmilsgmge endgpne fviab it dlrecoutentei of the syringe being
ds8d to réRtivatdtht boHRdAtsRR Ble Vi@ Por Yo fjéstidaHPV) antigen [221]
The conposition nmay conprise one or nore of these
This tthe ﬁnvﬁ:li’ttolngﬁbkﬁdeslfﬁr anad Mprﬁﬂbadﬁﬂﬁﬁ Bdmpoﬁﬁiﬂ@& nSseddnd component,

&Igﬁgel{l nt}é% glfs 8c|)1m %)I;le t%glinPrlse% Pll%el erﬁcge g P']Eegg?g aligtgbrody(j g/gs1(i:1% aléd/or nucleic
acak of e d@@lﬁg’ne énd thepscgoralc t:onlir@nmt ewmayees meie or more of the following:

AeRILio rtbﬁ@d}ﬂ/lm@t@gﬂgoﬁ céﬁf%éﬁiohxo ﬂaﬁé}ﬁ% fs;‘rﬁ'ge @f %&1@15 @éwery device, an
For exa e ant] gens be CO i ned wt

aditvPRfedhd n@éﬁpv@aaqev%ﬁﬂlx %féer@%b&fﬁmséaﬂ@é AR ng of
t Chl amydi a_trach
R, SRR Sy R Bk T B e AR R T i e mmunogeni

eimppsitons el theswvedtber e human papi | | omavi rus anti gens are
used, they may be fromone or nore of HPV 16, HPV 18,
JIPRngEaRIFQIPOFiiAS 1used Py @iCsingse BONRSID 6B deminelpi¢as eifective amount of

AnfSen) s Q&féﬁ aQEny:Htl’fee c&ﬁgoﬁ&ﬁé 3s £NR By ngﬁﬂhbloéi&?l? &fective amount’, it is
6 TR ENGAL -

Jeady, USTROGEF5ObEnenPrepreventch. HRY aanimtgeriss depaldingeipom éhe health and

%fl%r gncﬁtflonkpctlblg'@ndlw \c{l ilosbe E‘E %dr gﬁn%gklp%n%r’l’nc gf m_)g &f {nﬁ%dual to be

la trachomati s anti g
f@m@ls(e gaPodgmacyguygte, IEG, e YO gapaciyTddhe indiF3iygls immune system to

$oithddse abtliHaits, tggéyee JEPRALtiof AR, t}g@@r;ulzﬁﬁﬁi o?ﬁl%%éduﬁ' the treating

%ggplnatlons ég ﬁse ant | ens a %closed in
DIBIEToL PR iy Fpt i fapors it ﬂsg@f?gcted that the
anmuhuddl Hilen arrelaovedy bioad aﬁgﬁﬂﬁﬂcan%ﬂﬂ}%ime&:ﬂﬁﬁwgﬂﬂ'outme trials, and a

RS 08 e oo e B ee: bl na 10 por

WHEB557, Cpn0904, C pn0795, Cpn0186 and Cpn0604 and
speci fic conbinations of these antigens as discl osed
in WO 05/084306. Preferred GBS antigens include one or
nore of GBS80, GBS 104, GBS 59, GBS 67, GBS 322 and
GBS 10 276.

29-
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I n anot her enbodi nent, the antigen conbi nations of the
i nvention are conbined with one or nore additional,
wmenweBXBEC anti gens suitable for use in a vaccP@BEUS2006/005912
designed to protect elderly or imunoconpron sed
i ndi vi dual s. For exanple, the antigen conbinati ons nmay
be conbined with an antigen derived fromthe group
PhéRsShsitdingks0f Enterococcus faecalis, Staphyl ococcus
aureus, 15 Staphyl ococcus epiderm s, Pseudonobnas
Thegdaventiomalsoeprovideg i oreddiod af pmmmﬁemaconmrigipg pdnginistering to the patient a
theﬁﬂa‘ﬂﬁ%& QEENHFS amodﬂ?bisasc%ﬁipésﬁ@mf R i Hi &S Thd I%bftlgﬁ{%%%nher be at risk
nd Parai nfluenza virus ("PIV'). Toxic pro
frora Hreldgré%re thygyel e ool arnr%%ra%r@fr@n ﬁé@@gegwﬂ%atgon [15 5D
det oxi fi cation ertuss
e e bR M Fis 0 IRBHL % S O e PATARE P fepien for use as
medicapientd delg.i aa imimenagomp osinpastiong ¢r asszamleﬁ)eorrae diagh®stc tedgents. It also
I i ,
pro%ﬁ'éé tl#:q@f Bﬁ}umﬁfg%gdg&l)&@}gdn(%?’éggl? I@rg :g‘rﬁif){»cgﬁbﬁ’ 'hh% ﬂ%ﬁt&jﬂqg tire manufacture
of: @9 éf @Pc}l@@lear &y treating pcPigwRation givease epdoraindeper eansed b,y an ExPEC

bacﬁfiiuhg@rlﬂﬁ d1a§hd§t1& ﬂaraéé‘lt foMiee&ing tRerkddhice o? oftbf élﬁ%méssralsed against an

red.al so t.o |n Jide di
B G iR e BT e rich Bt o ERPEE bacteriom
SaipE:fhET rag@rinrBaaclranfiageseariyricpe i Pecfqpatdy the ERPEC bzwtdrllum is a UPEC
strafjpOr m of conj ugates. Carrier proteins for the
conjugates i ncl ude bacterial toxins (such as

Thed inpgﬂtl'aﬁ ik QysdfOIX Rr kh® rpretv@ﬁtfbﬁ UghdloPXRhtehent b @iscases such as bacteremia,
meni ngi tidi s outer rane rotel

222
me‘&%ttsh 3t ey e “f"?é’é{el?%e ““Sh@&{"r SHOER o‘P%‘Jr“ﬁgn is particularly
usefuP@bth2 B€dtmepef tritesi tacpinftidinns [ 227, 228], protein D
fromH. iffuenzae [ 229, 230], cytokines [231]
The] pptigsth éskiireferably 2 gnan. The hvhdnjie prefeeabpr antadilh &2.8- hgdrsivesen 20 and 55).

A VB&,‘%;I%] 1nteﬂ&e@%1hc}ﬁla&h%%d$l&%édts mhP %58 b a@hinBrefddOBadults e.g. to assess
ficile $ 232], iron-uptake proteins |

C.d
safefy, ldpsrag% i"BUgres PEith <% & ﬁrﬁ?lF @?ﬁ‘@tsnaﬂ? i pﬁff @T%Lﬁ’fﬁﬁﬁl criysopually-active
femaled hgedp2Qt- ﬁpﬁrﬁné & QuEtticVially @teferRatgan@e Rral@r Av&bleragbipg @ff patients is
fele%és?A%d ?ijg@ p%%c ar?y legpl%y aﬁ%‘lg](] [ 235], pne.um)coccal

pro pneunnlysrn [237], etc.
Othé ﬂBEsﬁfl@}Bartl@ﬁJt aﬁiﬂ{a[s 1§JIudgrd9%sebvﬁlch fha %ersogf@i@fi@ {5%%%}

Antigens in the conposition wili typicall bo. present
Onedtwagd (ﬁ'oﬂﬁzﬁiﬁﬁg' aticasy of tﬁéraﬂe@l&s&reﬁﬁn@ﬂtan&a&hmohlibrlng 1nfect1on after

e TR -

treatoieat 1m\rq>tlvreg enoniténtg gmnmnearr@ppnsesf epaist yanaddminivectdt polgreptide after

adrrﬁ'rluH Qﬂ Uhm o&emcnl'%/l S nﬁggﬁéng%ﬂﬂe Fl’%tlr@?(%gr@/ &O%gt%gmned by

el Cc acl € | nmunogeni C conposi t

ad%ﬁ%rmgﬁléedn ey eubissts (6 aecfﬁlérep pepé rr@etha AgS EeFnéma] m#ls e amouse
modéBEe{ﬁd R @'tbrmﬂﬂgeé’tﬁﬂﬁﬂdV&rdr&tdrbs ndBdiRE BLEA %t@m(@mp 8f rgrs These

j.ons f the invention, nucl
imyf qoRRET AP ENACE. GITTRE FOURD AT 21 SLRPraton of the
conpngigoh, Ayl ¢dnpa@dtio gemes rdatspnineedﬁs:émre admingirat®n ®f the composition. Where
mork GHRP B! 1@ Idgé%s of @t Fl%gp%sﬁ&g dy %glﬁmg?e%%d e %lacfll %e\?\/pgs‘f-largninistration

I muni sat1 on. i'c acid i muni sation
dete@@mémcegw bejmarel V(aeo'gs m@sempdslserf 8HE ag azas,lgblp be-24¢5. 40§ &)159-160].

and has heen a ied to nany vaccrnes The nucl ei ¢
Adnyiisation o BPIWPF ﬁfearrw?ﬁﬁrr&@@rr greed gnatfiod O ggatmant o, igdugredmmunity.
Adralelsiratdn pf drdibadigadfiternbventich i Bfothet yi2fepss aBdthodbTAGaMt. This method

then stinulates the i Mmune system The active

ingredient will typically take the formof a nucleic

acid vector conprising: (i) a promoter; (ii) a

sequence encodi ng the 10 |nnunogen operably linked to

the promoter; and optional | #%iii) a selectable

marker. Preferred vectors may further conprise (iv)

an origin of replication; and (v) a transcription

term nator downstream of and operably linked to (ii).

In general, (i) & (v) will be eukaryotic and (iii) &

(iv) mnll be prokaryotrc Preferred pronoters are

. e e o o o
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interact functionally wth the pronoter. Preferred
vectors include the inmedi ate-early CW

wendvaoesi7 pronot er, and nore preferred vect or SPEl/E682006/005912

include CW intron A. The pronoter is operably |inked
to a downstream sequence encodi ng an i nmunogen, such
that expression of the immunogen-encoding sequence is

M@é]ve 1%1stgtmﬁt i€ rpax%mﬁ@rﬂx ﬁs%l fog QieWH?ﬁ %hlﬁibéﬂrkf@{ pﬂeghant women. This

used It pre erab y functions in m Ccro
@@th@d qulﬁylacalgy Bsp@dpcgpgtzlenal plﬁlbgdlesog@p}é ?Nilllabe l}uppags%glé)& ggtll)y human.

ﬁﬁ?ﬁ’{’é 101le(sec§fgt ne Pﬁerﬁﬁlfgg ! ?]g g%xeﬁiﬂg %g k(?rfu\ﬁg egegrﬂ? E{Ctg%bpggent Direct delivery
pebaicgahplGhgr pmmotareral iffertion Gy eulicetansepsly, iptrapaiitoneally, intravenously,

Hﬁ&%ﬁ&‘ﬁa Br %Qltlé 19{9,95}1{13 s?a%§ bﬁ% @Q&eﬁ ?Q&:Tc‘al oI:ﬁ ? yg ?&t]e? rspray), vaginal,

vention IS era ononous
fopigli dransdergiab pﬁrwmne%lﬁ, @%elraa@h ﬁlehlmst@hacpculaz 5auy@c pelmonary or other

$iboBal A mhi Rl BT Tt ramUB& 1Y %@ﬁlﬁﬁstrﬁ’tfonttyﬁeché YaNéd @8 u per arm is preferred.

r ef er abl conp rls s an origi.n of l'icat
Bl B PR PEotd THEHE (o aryradedit segeh Bt re” e syl
prekdrdy tybesl ﬂﬁwmmnﬂarldmeeamamyot es. Preferred vectors

t hus include a prokaryotic marker for selection of the
Viecingantion may Gk asedopiekicib pystginic angfor meyspdat trivenity. Prgferagly the enhanced

@b’tléﬁfcyagﬂﬁof:m%&m&ﬁ{unft fs r@ﬁeb%ﬂ ﬂgant dnBAREd THY borOfd Mnune response.

n- enco uen The vectors
PREFEp e (%ﬂ %fe mgww Fispee ioSeABETEdS it g rpes@ﬁaftgpat qf {gG1 and/or
1G24 sndidr igrout pol ypepti de expreSS|on but (b) be
expressed in eukaryotic hosts w thout being anplified.
Drpsiage tratmcah eparbeatsingts dosfesghedfigror pgoilivlecdage safiedule. Multiple doses may be

ﬁs@éﬂkﬁ@ &ﬁ{aﬁ'y‘)ﬂmﬁ{ﬁ%‘éﬂfnsschemﬂg aﬁ’cﬁ(ﬁtnpﬁ b&gte; fﬂﬁndnﬁ‘é@dﬁtsl:&@ulw primary dose
ggﬁxrlse a eu ar%@tlc transcrlptlona t erm nat or

lsERy e JRSE PE APt (976 SCSHHIR IR & Bpliplecdose pfiidle erious doses
RhBNE eent Byahs iiviefdr idiferdneio@les e.g\Mpdr@ntdrdl @rigRchnd thucosdiShovdd) a mucosal
21‘%%)6624 mﬁ%]a%l 7@?\%& g%:og 61(3 O%?nzllﬁz be% u%ﬁr%lené? ?%6? gtbeg’veen 4-16 weeks),

@dr’ppmesm priming @¢hq hetsting, gan byrroutslem;@minedwpr efampleealprimary course of

%@leﬂﬁgﬁ %{J_FQBMQ& &6l Q&ﬂféﬁ: Ji(ﬁesf rﬁﬁf@w@@%& ehed 'El@ééé Ewen at subsequent time
hor npne he vect or t he 1 nvention nmay conprise

ﬁ{?r‘taiswéureq @ﬁ’il"}‘fﬁalg F“P‘E"r reipforeq gn t%Wetrﬁp%ErLf%rrFé‘@gple at 1-4 months for a
e66hd dibstgarddinededBulN QBSIRuenn dosa ondkdseifter settgal iRather nmay

conprise a second 5 eukaryotic codi ng sequence. The

Betriol infretjons k@t vawps aree ofithe bEIFSnd ps tangmeitiofs nggibd prepared in various
READ 'Fgr ex%% REMRE %oﬂngb Ffogseﬁ‘la§ Be éa%dt astify @&%lét élﬁl@r %fh id solutions or
second otic tide fromth é sane transcri pt
Wgpepyiens %hﬁr%@@rﬁmtwlﬁt F Wéettxov &), YT SUSPRESIPR R, HEYE Mehdderi niigr to injection

&ﬁqme BE PrefRryd Rz, d QYUBiliERD @f)ra}aﬂrﬁdzaﬁﬁed coﬁﬂﬁsﬂl&ﬁt’ﬂfe cBposition may
the | nve 0 conpri se unnet
i P it el i R £ Gt RV TR CE oTpsAmposivn be

pemyddofor nel pdeinsutitivg <g. gelanaldétine, capulznked spryty tomas 8'syrup (optionally
%’#}f{)rr{ér? SF%&*&&?%% %k&h%r{}ﬁ hrg ahﬁg'ﬁsﬁration e.g. as an inhaler, using
G mgweatow $nsaypdhe ﬁemwttlogtmmlpeapr@pasedoﬁs 3 gyRppgitory or pessary. The

doyipesitié mhy B pRp&&d for nMAL b@hBor RYIaP SarsieisiraiRh @G, hdlsplay, drops, gel or

LA S PR e S LRy LSRRGS,

congpoa@us rcostrdgid poenso edmnih@irastiongo apatigad. Sudh kits indy comprise one or

ng to about
G B T8N 2 B! T e ARBLAR"S 12 Gene
therapy protocol. Concentration ranges of about 500 ng
to about 50 ny, about 1g to about 2 ng, about 5g to
about 500g, and about 20g to about 100g of DNA can
al so be used during a gene th8rapy protocol. Factors
such as nethod of action (e.g. for enhancing or
inhibiting levels of the encoded gene product) and
ef fi cacy of transformati on and expression are
considerations which wll affect the dosage required
for uItlnate efflcacy V%ere greater expreSS|on S

o ~ N S o a0
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protocol of adm nistrations, or several

admnistrations to different adjacent or close tissue
WQ@ouobioorss7 may be required to effect a positi VECT/US2006/005912

therapeutic outcone. In all cases, routine

experinmentation in clinical trials wll determ ne

specific ranges for optiml therapeutic effect.

Cor}l{jﬁ)gfﬂgﬁssof @@Qnﬁﬁtl&%éyvtﬁragﬂmﬁ%rMO Qﬁﬁ’ﬁts q{féubé{ﬁﬁmb)/ﬂ%@ ba?AeQ%e as (e.g.

ene delivery vehicle can of viral _or
durigg ﬁhevﬁafnmmqﬁeqabpws?lea@ fletist 9 weaﬂtéffaét‘r erﬁéeé%onzaeﬂteb vaccines e.g. at
subgfihlly Wielsaine hiafeedt & f6dss Sadcdte, de;humpe rvytcdﬂfe a rategh Wedine, a MMR

B E P SRBEETRAPE | R fEeE ERbp L RtE o
vacging la Ui, vabqjxﬂe acenjupated IF infliteedde ttype brveccoreba mawmsn papillomavirus vaccine,
an xh 1(/&&1 é (vgc e, 4 ﬁé 9{11%@ @ﬁusZéchEjeo gﬁ%ﬁococcal conJugate vaccine, a
phaVI ase vect . g. VIirus vectors,
merem“«?%@l F%l@é&e VACFig etATéen 6 ey Ama byredinivtyred Rgs gatients at

subfthiii@nly Hniersb,lﬁﬁe GG (VR cﬁlﬁﬁg ltlﬁTsﬁﬁe SeadiR- cbﬁ#_ﬁ)mc{;}gd 9v1s1t to a healthcare
enezuel an, equi ne_encephal i ti.s virus - 923
profgSsggRalya ATBIGHC, s TOsCLiApgh 9&%‘8@%0”%@@)90”6&9%?%%@3E8r
chi neras, of these V|ruses be used), poxvirus

Fi “’\t/l_fét"6‘fg§"’c(c%’"@”"e(}‘385?%1’3””‘?’8\!6% HS)(""eE far ypox, nodified

TheViaGmtit AsA\pHoHdss a @bMipositioR SRR KinpUS polfehiicSor taveiienand one or

ted vjrus vectors (e.g. see refs. 268 to
mo‘ﬁ?%?“ ?ﬁ%f%fﬁﬁ’é%‘}(“éﬁlsof DNA |inked to killed

— acdewbaride atiged Addm dauenddggdisiserogropp Gy &) Wi336andor Y (preferably all
6/ [
TR T T
puthe plégosacehridescpfred. 165pol ycat i oni ¢ condensed DNA | i nked
- Qﬁ aﬂ‘!@l&:ﬂ E&ﬁ@rﬁ&z%@%s@&o ﬁf‘@‘ﬂcﬁ@&h@ie@h@loﬁ&l ifref2 164-174, etc.

l'inked eukar ivery
- %a‘E@F‘P o gir “"i" §P”e?’?‘8”’ eﬁsbﬁ% Qr?d%cl eic
- einartgem frore bepatlid & arusosuclbs ihacsivaed vidut fe.g @78, 198nbr anes.
e .
- PR AR B0 RC IR B Sl OTPL A DAL B 17
— 2@antigen Heys benattiy @ vigus [e.amh§hbl | posones) that can act as

- aenRfistehdMeny [Mehicles are described in refs 283 to
287. 'Addi tj onal ~appro es ar

OB eI 3k RGPPSO et Vigh g the CRMis

sutangllelge1d4pr use i ncl udes nechani cal delivery systens
- %‘r‘e‘&l}m?&’ n%@he sucARPL RAGH t§§0§<ﬁgelgba% fellg Bﬁf@m 9. Moreover,
sequence an dict "o T essi on of
- gw @htlgemcfrcéenﬁoneteﬂeme%ssed sqch rag LRgrusie givddtenino fP0f and filamentous

hl&b@ﬁaggeduwﬁim%nm 9&@9@} opBInSily AdoSin @SmblERioR fvith PBrkaEtif Shd/or

iation re 291]. Ot her conventiona
ﬂ%ﬂq‘ﬁlﬂ‘ﬂ%enf% ‘b&?e‘; BrSt F%ﬁe‘??gﬁhat can be used for

—  deddcheidy amfgei ﬂanm@lmmzlsseqﬂtemﬂ[ngl 1de, for exanple,
_ ﬁaeogﬁlggggﬁfgqgg transfer particle gun [292] or

|on for activating transferred
—  gendss, oY @d@geljoella[aenmehg gmptersh HY&PILGf ref. 183].

— iReky{imetdsde- co- gl ycol i de) } n1cropart|cles is a
particularly preferred 15 net adsor ption

- {plpe WHEThRdes chaler 1threret: ﬂ%ﬂo ﬁfcgo%fa%ﬁ ylapasgiuligio gnd/or
ha)tﬁnlaldl@g afrﬂ'awee bt}()’telr&h affpetka Sdﬂlﬁé@@ andyebe] derive@ dtoad inMdrpdndemic
%al)g{l% SF on| Iy 1\1/%' e%/ an 1h é:n%%reldslfsjeg CerC(? E%xﬂg%am ﬁ@trﬂ'ge]dpotential to
Firee e pandethiconprdaking mfem@mpalgs wgh hcvn biadieglytinimeonypatdd to the
@%ma%@ﬁ@dlﬁ b aﬂrent@y ngrcuﬁtn?é){ﬁﬁﬁﬁ' drlihenzAQtraiGOWRich %eﬁﬁthoé:nlc n
may consi st excl usively of or may I ncl ude sonethi ng
additional e.g. X + Y. The tern1 ‘about” in relation to
a numerical value x nmeans, f¥r exanple, x10% The word
"substantiall y" does not exclude "conpletely" e.g. a
conposition which is "substantially free" fromY may
be conpletely free fromyY. Were necessary, the word
"substantially” nay be ontted fromthe definition of
the |nvent|on 25 The N-tern1nus reS|dues |n the an1no
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acid encoded by the first codon in the correspondi ng
nucl eoti de sequence. Wiere the first codon is not

wAT@Bs/09151 | | be understood that it will be treCcEUSL006005912

as net hi oni ne when the codon is a start codon, but
will be translated as the indicated non- Mt am no acid
V\,hen the sequence is at the Ctermnus of a fusion

anbae Lubj eI‘J's] ‘?md ﬂh‘(f@ ﬁlte'pg{ént%i@ et tkaﬁ?rhlltth ﬁidrﬁ&{tﬁéﬁﬁ 1 rIIﬁJrnan %opulauon

enco asses each am no acid sequ ces of
se@l &ﬁe@lzp |S§%mwghlﬁh%e r?@thag%q fervmARs: ARftuRnzg mntigens may be derived

re$ﬂoﬂ1uefu§e@gg>wnanegg@5méncmakal oni ne residue) in place
It also specifically

Ell & F‘%’sggggorﬁ% ‘E‘ﬁ)z‘b?f‘ﬁ‘gé %ﬁegag#?of the anino acid
S e quaakaile aftigeinfors é’tzre;&meculs ngtlaange @rauptB strgptadocany

2008 B L TERU A OREASLENTE /% B PERERSRR [ 0¥

ab@@énttg@a(fromﬁfwn@r@e@%ﬁeasl%rﬂ@ 9bol ypepti des of the
L nwﬁe Biitige frlﬁﬁ)Chlld%@Jdié eurRFHeG 6 a5t t 200t 2d@br AE&nbination of antigens

ntical i identical) to the sequences
3‘8}%‘@ " ?f"i’“n[égs?g)ﬁlence listing; (b) share sequence
+ d enntiggn ilotnhChllveydée qudneesss, di §cooisedion rf titgessefijene G0erchomatis
?%Qgg 5 (c) have 1, 2, 3, 4, 5, 6, 7, 8 9 or 10
n]ucl eotide or amno acid alterations
rdén éltqg@h%omPPWémefaﬁ@ngg/a%%[m?&93 ons), which nmay be

at SRR AfteeR(s) [ﬁ@aillopﬂﬁh & lyé'@fms&ﬁmé‘dﬁ%tbcgﬂﬂlb‘%e g as1, RabAvert™],

&1 PRGEE Th  BERRPT R i SeghERed PRSI SR e s warr

li spmiamgumusawglsaPINal[ZMﬂ)se alignnent algorithm a
OV, Qi o RO W7 LY 321%%‘6“2817?0' ds or .
nucl eotl des) —nmovi ng §tart L0 (N-terminus or

t 0 2@ Aige o SHenereCc s p@gynes S 4 pEptopRsEusA fe: &ﬂ?lg%ﬂﬁe%l@]
1h@ﬁaﬁ?§%@ﬂ&§8faﬁh}@ocﬁ&ﬁ9mbﬁe [ég\h&o p>Xx) there are p X+l

such wi ndows, each. ast nt i
S E AR B TR e B Bl SRRl S0 cBRS rom yellow
30 fev8ib virdd) , Jagkingse Séhcehmlitis7 Qirus8 Gour HBrotypoO of IlehPye RidGps, ytick-borne

r 0.60, 0.70, 0.75, 0.80, O0.85,
5‘3&’}8&%%“{3 \gggtgﬁggl *0.94, 0.95, 0.96, 0.97, 0.98,
f) g@estixies gnfigsny sych anBpm gipsyierl peeine foervifug, bowing wingl disgrhoea virus,
upaﬁ(gortﬂaﬁiep@yawmQS integer. The preferred pairw se

aI| nment al orlt is the 99 dl eman- Winsch gl obal

al PEATRHS APHEET £-8 PP 8%g defaul t parameters
{eagummpdpllﬁapvmpne(mwgaxpgmamy] 10.0, and with Gap
%tC%&EE&hPh%%%B%E iSE. og?lér méte Ioptgestel%lﬁ'thglan] 2 scoring

orit i'S conveni en npl enent ed

InNindthe ASEh&, taAlend d? NSy AR QR cRBMK AR (511%%5}n0re-ghcﬁtlonal non-E.coli

N L R R —
isdnsraitted disesded Foraxehinde, tlE-apkegepd mayse Ivmigfedivit ge aigepuderizadiom the group

((oﬂélsting () Strgﬂﬂ%o&ﬁsacliga%n&f UB!%mMzES %%hd;ﬂ?zYz? NtALReN | konorrhoeae
Ss oth ervvl se i ndicated, conventi onal

np! oy,

P?é’tIWHB§1mS&P§ BHBSHSERRIK Vipys-oW AFGnFpapiligIapiys gptigens are used, they may

e f0n@ GhE, or InfBRLTEIPOUNG, HRY 1p/Pvaead/@@Rv w.t hin t he skill

of the art. Such techniques are explained fully in

Priaerréd G@wedeen entigBsanclale gne or mére pEmgs Bs(C2989, 30 H, @76 @Bptidyl-prolyl
en g f specific

g%ﬁ%?%nenfﬁ%ggghgmggﬁk%r car%%ﬁﬁg out the present

invention. The exanples are offered for illustrative

purposes only, and are not intended to limt the scope

of the present invention in any way. Efforts have

been made to ensure accuracy with respect to nunbers

used (e.g., anounts, 30 tenpe¥atures, etc.), but sone

experinmental error and devi ati on shoul d, of course, be

alloned for. MODES FOR CARRYI NG OUT THE | NVENTI ON

Comput er - based conparative and predictive tools were

used to identify 596 pol ypeptides that are
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(a) common to at | east two UPEC strains but are not
found in non-pathogenic strains, and (b) surface- or
Woreovb/0gr5e? associ at ed. These 596 pol ypepti des aPeT/UsEN€5912
in Table 1, and their amno -38 WO 2006/091517
PCT/ US2006/ 005912 aci d sequences are in the sequence
Iisting as SEQID NCS: 1 to 596. Table 1 gives the
prefeeed HEEaR BhQncrbdd@nt brfrh@rE bf BEE @é $IrQM NHEVRLA4 18V hhese
sequences [11], and this inf ‘ormation can be used
Pfefﬁlaed Cllpidis gachompass atgeBnInFIRE i A dnarayt (1843 ({1089, CT242, CT316,

cme q@me ecas, ahaas dreenratsinicTsde crelsy pemi £e sﬁe@fﬂiﬁ (cBwinations of

corr.e codlng sequence fromw thin
m“ﬁmﬁﬁPFabg gﬁgﬂngggm% fte, the NCBI Entrez 5 system
Prefp3634 Chia:ayli do g i@ deezdltlgdnt hnchﬁ@ bid G 4iorel 6F TIPHE328, Spri0I1€ Cpn0482,

ord [ 30 d t I h
o SOE oL R0 os A0 Lot /e LR LB B, cnao
Cpnd ¥y Gend66l, CBUBH 7, CA090Hh C1moT95pEptoi §heand Eguosicad spdcifichi@mbinations of
m%EQ¥§QE%9ﬁyﬂ£ & i2WcEadksspsai | abl e in public databases,

hei'r annot at ed functlons are al so avail abl e. Sone of
Pref?ltffé CRenfestny pelpdd e ot here of GBS0 EBY HI4s €8S HURES GnGBH322 and GBS
276t he current annotation (e.g. they are annotated in the
dat abases as _hypothetical protein'). Al though 10 the
In anolbes FPBPEmERty Be ARiteet coreippbions it thic MBAEPE 21 fgBPIRgd Figh one or more
addiibral, ogringxPEC Lambdno nsuidblet iesesepial y papfiied@signéd@ protect elderly or
innﬂu'%gﬁﬁrbﬂﬁedjftﬁ%l,dneﬁw Fof Q% fé fle G tﬁééh Q!}Iﬁ nlriattllmksl 1%%/ ‘geogombmed with an

t hese pol ypeptides, nanely iIn
antigeiy igtiEferffom CRinFaePt POREINgS Ol dSErtist iepdin Spitpeaccns aureus,
Staph@potdus epiliienis,| RaeBio R behgtost, CLe@EQIZJz Dz%hzl&, -I389&id honocytogenes,

ei 7, i asa ra strains MEL655
et B O PR e o IR B oue the- 414/ 596

Tox&%rb‘t@lﬁﬁhﬁ@ﬁéSmM b ddieri Rt wIRAGRSEssdF Rt L @S0 RBLMBE Bf éi\&lssm toxin by
che ewept QPE gﬁgﬁ with the underlined SEQ ID

%ﬁﬁ%@?g %@?de?ﬁgﬁ th 100@6conservat|on The
Wh{)ce %&H@%ﬁé@?%? 9@ n\éngcpcf S‘tﬁg’ C I{l osﬁ'}?rn[t etl 1@%?51%6%d a?src])Sto mcgl e tetanus

rains,
antiggneangh pertusyis edlgérﬁa&triﬂeﬂ}’,a’rhesp autatdays| dntiged 1o mehl)ied 1¢)S Itr¢ferred also to

inchR6di B’éﬂﬁ%@spemls'é@ MBESs. Sﬁhﬁ%}e%ﬂef& p?@tft@&?'aﬁ@geﬁ TaBlcfided it is
prefz%etdjﬁ pI eces of I nf ornati on
ect ed

ﬂé%*&clt@%!] %‘ﬁ%&é R i cstnétlerqné ére e pryisd.
SaCé‘?Elrlge ant%ﬁens are ]ggéfa%iafl ln?ﬁle ?orm r% Cg%u% eg o@flrgtFr %rn}ems é-gretﬁ? conjugates
11101‘416@ Im:tetldatgzmq \(wchPE@thhmaa prxpidagrdtetants fora@d), dlues Nyneningitidis outer
menlltﬁ'ﬁl@t ﬂrf)tbﬁcbﬁffl @ﬁﬁﬂegg '?)éptldl? [22@f223f]h ‘ﬁ@ﬁ eprét%m?‘s‘[ﬁﬁdzzfsf’ pertussis

(
Pfotﬁst ?&éﬁgfﬂde@e&t P fét% rt%wﬂuez%r @%%%@Laﬁtpkwf (331 & dymphpkines [231],
H.infTudnizde Iﬁdtemmthogﬁms a138], Yseh ER N, $&in 2%r P §6m @\Mﬁﬁﬂe [232],

or s B2 R By LA 1 o
varigy prathopendesivedSuitigens| 234]nsueh tas dhee Np@ mrar@mt[235], nelewdecoccal surface
prot&ﬁﬂﬂpﬂméjh&e%blkrélﬁ Y239 R AFQ{% Falmér rdté?x‘i’;é%‘i‘mm protein [238].

| ement - medi at ed bact er and

Ant@&ﬁ@xmﬂi@hbalgp@sﬁfoﬁ&hﬁ t)@)@fally bd ? esehpat e &ﬁ&éntr&lioﬁ @f theegf 1ug/ml each. In
sencgils P G412 b A7h (5T QUUGF BEFIeE) Fofiti g respons
agaigt tHat dntipes, and/or to inhibit adhesion/invasion of

E.coli bacteria (e.g. Kl strain) to brain 30
Antigeng ars\paeferahta pdsehebiora aluglinieralséls (BMEC). Suitable in

vivo experinments include active and/ or passive

system ¢ i mmuni sati ons and chal |l enge i n nouse nodel s

of UTI (adult nmice), protection by active or passive

i muni sati ons agai nst bact ePénia and neningitis in

5-day-old rats challenged with E.coli KI strain, and

i muni sation and intraperitoneal infection of adult

mce with an EXPEC strain. -39 WO 2006/ 091517

PCT/ US2006/ 005912 The inportance of the proteins to

the bacterlal Ilfe cycle is tested by creatlng

. e I I T
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antigen. Mcroarrays are used to study expression
patterns. Conservation and/or variability is assessed

whyoosegusenci ng the genes frommultiple differentT/EXIRC005912

strains. 5 Assays were carried out in order to select
predi cted surface-exposed proteins, which are specific
for UPEC strains and absent in non-pathogenic strains

NeQSPRRE Bl mahduibaboratory strains). Once sel ected
these proteins are expressed and purified and used to

Theniaiuaegeric cempesitiong desgabad abesnineledecrobmentidd 3ntigeng frem UPEC. As an

dﬁéﬁﬁﬁ‘}eotﬁ dsﬁl %Pdfen%( ardtidéhstif |theoﬁ{m1£i§&%§: Qpbsiti&iRloF the invention, nucleic
res Its formation of vesicles containing

it ULy QN%%Path% fo5motlet asmi@) encestiigaior $g14°R dnay be used, to give

cpmpbﬁmm retiesie aid ustObdsed stemicicesidinntdnistiiont Nadléls a@d fnmunisation is
(FG%IQ}%%% fd?(e Ets'éé?" J!te e?enlcéstlhg 0%%5% 5 a[r)ld ‘i‘lgs bsegn 2 ?iedato many vaccines.

cou
'ﬂﬁtlﬁl@fefcaJ01daemzdd§%ntﬁe 11111?1{?&%@1 fs%q rgﬁgd At \%Q) agﬁp ﬁehvery toa patlent and the
mani pul ati on 1 n comensal” and pathogenlc ..coll” Thi

TR imprgunesenahenstieyatesdhciniae Rystei Joel agtiye ingeedient/uldypically take
thé €orr0 bRageRRic k@M veder %xhﬁrstn)gpﬁ) B p@flboter; 6f) rAkdyBence encoding the

iRy TS i e BimR e g B8 0T Rl Bider Proened
witorshmay durthet cepeprse ((ivd 1oR) orggnd of heplication;s train G avhardseiption terminator
P t t t r.
GRRERLASS IR AR R LA ol 05 A S )
%Q§§@F*QV§F eqU|nDIar concentratlons and subn1tted to

d of PCR th
PR R b e i bl o Pl tmisgties (CER LRl eor may o
iddwdestangapti GO isgul{tory saprerdes (g |enimscerd’j anaddopaus the @rdnfvger and which
lhl@faglehngt%ﬁ ly vantht ﬁ‘l@ [ﬁ\&lngtgr Sﬂr%‘r d] FLaEs ATRIDT Se |1aﬁlrg211atg early CMV

the desire i near ectro orate
PHIG P o AR O Prediried  veyass %Wemrzﬁué?)&l\é‘( iipfFen] A. The promoter is

opesbg | 1Bk @p@ﬂ@l{rﬂs@éhnbyeqﬂézﬁg leRdotiRf a8 imWuhdked, Gk BaBGtadsion of the
nas |noculg W th. baﬁterla romn on pl ates and

ThHEbErEeee Wgrs?ﬂufﬂﬁe isginderjhe pomler's 9B e shaki ng The

\gﬂéfé yr aaﬂé@ is l!!l§e% &efeﬁm&%%%{lszglggbgg%kl%o? ga m a prokaryote, in a

bapleids. fri @d:yst) @bﬁ meurrker e fegabhta irlagyetic selactably marlen {aes trascribed under

HOBhtr¥1 & APEkdrific pRoRQEMatRRbnRencE] tybiesi8fhrkdd ARt otic resistance
0.22mmfilter to renove residual bacteria. The sane

’%Qﬁerlnents were al so perforned under iron I|n1t|ng

ﬁ’l% &gét&' Ogﬁl% 1n%n ?)%Ciis %rgfegblo %m alg[ %Or}’nr?élayg Hé\%a% %plSO{ﬂ ?rI,B%trachromosomal

\@abmawbasmﬁémnétant 10@6f|nal of a solutlon at 100%

30 (wv) TCA, 0,4% (wyVv) deoxychol ate. The

e aestpn platbs divention asipahli &omenﬁﬁ% & 8RN 0f FerBeation iy iserrefgtred that the

oAigin dPEePlitapibh RIaEHWAS ploRGMENANID chRardtirut es

centrifugation at 20000 x g at 4C. The pellet was

Rndstt@dveamsehum indiude QoprdiEAro(invinatkeafor selastiareofthd Vectlhsoproitagyotic origin

5808k, 305 BOLE Vol B0 M0 SR s s s
STHENGRE |Tae veaas Hnd therfere de) e raplifisd \iad ecleqigs) mcarelgntogic hosts without

polyPerfiat )é@&és‘ﬁoﬁnbLQQbﬁ 8t cRhr86dd PPORESSHShdskONKhoM b&R: biplified. This
that there were nany nore bands in

coul d Qe ﬁgﬁgrvgg
3‘Fﬁlégeglﬁlibésr REOUGFic pHS IPHYRARHRP VeSoFai ns t han t he
%tc%P Iof Sthg aﬁ\%ﬁt{loenRﬁqgg o&)‘ﬂ%{)ﬁ? ! %Eeﬁup% %g:t g'rart\scg\%gg)gglr f%}‘n%gator sequence
Chﬁ'ﬁmeaneofﬁh@tcedm& seqgerce. Veisicet enlpnesparmtringion dygvels. Where the coding
ultracentrifugation Cul ture supernatant was
ultracentrifuged at 200000 x g for 2 hours at 4C. The
pel l et was washed with PBS, résuspended in PBS, and
stored at -20C. 3. Cuanidiniumdenaturation of the
vesi cl es

b
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Prior to the guanidiniumdenaturation, Vesicles were

precipitated with ethanol. 10g of OW in 10 PBS were
w@e@eiopistiat e by addi ng col d absol ute et hanol tBCR0%2006/005912

final. Precipitation was allowed to proceed for 20

m nutes at -20C. Precipitate was recovered by 10

m nutes centrifugation at 13000 x g¢g. Pellet was

squeﬁW?M %gvevﬂstdﬂv@@l@'ﬂdect@\% eHéamiediion Iiié'ﬂ:raﬂl@ 'EMn]QTIS a g8y lation

Denat ur at i to proceed
scayegye é@rerﬁrr?&tp@@a%ﬂvﬂm ST o B omsRar | on
ed ..1/8 a sol.uti nof 5M Tris pH 8.0
The Vﬁ‘gor?ﬁﬁled’fvef‘tﬁ%%ﬁyﬁ W rrls(g aybde ét ée onnﬁ]e%dl | ut ed sol ution.

In a&étlgﬂ Q%@&ue&fgs %ﬁdlﬁé 19Muﬁo%elp£rﬁcaeﬁgk8vﬁé %&g}tm tcoxﬁg&e a second

tion was st 0.1% 1 nal orm.c
eukawt@ copiEgt eaeacandie vexbr HeY alo LFSMAESECRIS @%Wra@e jof§aid second

seqéd hioBtRE peﬁﬁptrh&&ﬁoﬁ/\&[ aese&fmgeylZa@%i)tltb)bolylbéﬁtx@@ﬁi&h ad sgme transcript
estl on 0] r re aaqde

s QA e B 6 e B R SN2 (5 P Spn IRES.

Theh e%{o? of .1 Pﬁea%tvlagfgnﬁgagr X)%'gvrﬁé ﬂ%aﬂleXd %ﬁi tﬁg fﬁlﬁ/ Jnln@t’ﬁ lated DNA

were recove trati
seqltemae@ w@whdxavesmmmmn B-CHPsing pregeding arwaréb%m lef‘é byitep ' burines and
two@% k. @&ttﬂeﬁrhnﬁﬁ Tadel §6m RERIDINAR SN Bav Hodry dBfbnstrated to be

lr gf? ﬁ VESI CLE ANALYSIS Protein
pme&b%tmﬁ FrE S BTR %’ JrerpsCller e quantified with the
f g s I PAGE

Vecg.)rsagrr g V\g‘f’ gggcg’él Y gte& ?«%y B§%oe {J—%te ggéﬁlm t}%%g ques are
desc(rggsyn for q&mbme@mpgs%mqf&g@erap@éuc ﬁgmnpsmlvnsmontamg@awclelc acid
are la&mﬁlst%%rlﬁ’ raharg@ ok ab@p mrngw §bou’_|§_mge§f mﬁ @%ﬁg@m ?%}ﬂl/ﬁgtratmn in a
geng {}yevi))y gqsc%e%lr gpncelg%uewa\p;es g@@ougg/éO?Qg t\9)about 50 mg, about lpg to about 2
mg, 2bBR e R %ﬁhﬁﬂ?k yand def@b@'ﬂg 3 @bdit Q0PN TDNA Bdnl@go RNALed during a

E=ng GEPY BISNGP P Sor e af PGS P0G S eV BE R hAF v o

the Goodsisghe pBHue) and EAMY20060h 8Tk M&ﬂﬁ%@ﬁﬁﬁ@@ﬁ@ﬂl&aﬁom which

Wllll\%}e@ ﬂl;%S&%P? uﬁtgief&' ruﬁ%&e ﬁcaa‘§ O\M%%{Q gge%{r%ﬁ/l%gggssﬁg A esired over a
were excl s rom gel's,
largpy aregr Qfdﬁaleelﬁ@emwtsmf W@tc(r@oﬂwamv ﬁmyunt%ﬁq@d@ﬁm%e%wwuccesswe

prot@co‘f’lé@ 8diniVaGatioRY) of bé‘vé&gﬁa&ﬁﬂﬁfhﬂbﬁs to OiFréhf h@ﬁi:entsd?(éloﬁe WRGEportions
gest.ed at 37C for. %‘ addi n

b TR 1 (@ G ong " ORRP S GHP RS- 7 B 4P GMUipg exgriggaton in
clinivg] taiéls s@hdesmaine gpegifiadmgty fppaptimal tAért@uticeffiest i on 0. 6 ni

were | oaded on a matrix pre-spotted target and
Vecgiry cartiealglivegidonsing wereedeligasheahialgst Fheggegerileliypry yekiele gen syof viral or
nonovflral7&1éine(tsJéag@ﬁgrally(}ef@f)é‘hcets bifibyegacetic acid. Mass

spectra were acquired on an ul t rafl ex MALDI TOF mass
Virflpest Vedet & dehﬁ@esﬁ 4 &esm&f ‘icR¥t Ridld| expre@lonif atdegretd gell are well
R I o e
retripatukes al@igo mfcrm}:eaﬁw ntariﬁb)l, atpbams-bggd]ye@f)rs (e.g. Sindbis virus vectors,
Senﬁ?kP%r%sF%H&sadATbclgR%n %Fr@b:@RffE I RQk QQJ«& v%@b@“(ﬁf VR-373; ATCC

es In the nass ra o) 0 000
VRdaﬁ@@% Veneguehay wibigg erqeﬁ@giﬂwmﬁt(éTCGsY%aZ% Her %¥%d@50 ATCC VR
124pr mwcemR B32) dhyweasS broghitherd 6Cthése @mﬁfeesma@ a2 RDIs&), poxv1rus vectors

l e re resuspe d in.an ne re-swe
(2SR PO PPk PR ORI T btaPeia AnBas i Fephifisd iy, M adeno-
asswlate)d VABBIMAVPUclow (e 4ePBTH 268 ar 273H Aindifistition 2AMYNABRked to killed
Q&m{% ) %H] or bed overnight on 7 cm
H%rl r?gnali%r;o?bsnl Cg'g(?pH 3-10 NL). Proteins were then
separated by 2D el ectrophoresis. The first dinension
was run using a | PGhor Isoe3|6ectri ¢ Focusing Unit,
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appl yi ng sequentially 150 V for 35 mnutes, 500 V for
35 mnutes, 1,000 V for 30 mnutes, 2,600 V for 10

worRownes17 3, 500 V for 15 mnutes, 4,200 V for BSI/US2006/005912

m nutes, and finally 5 000 V to reach 1CkVh. For the
second di mension, the strips were equilibrated by two
10 mnute -incubations in 4 Murea, 2 20 Mthiourea,

&QM%QAIY&EG@ ve}gd(%ssm’ m@tﬂMsTc%E als%omgﬁlbged"@lcluﬂﬁgsblﬁ'not limited to,

5% acry am de, Brono henol Protern
msér%tl?%wnéiéﬁ%@r%é&mlﬁﬁl q RRGR i laléedo;?odﬁ}%%ssaé@a fe.g. 274], ligand-linked
DAY I |eakargbtic gell Sdeliveoe vhidiey exlis tfagneds. \i76 Ro 080l Aidddlcleic charge

1&131? niaztag%(%r?\;slil(%l v?ighd eﬂ%xgen %?e{%gw ageﬁig?lgg rg%oaiac{ tﬁe elrr%oagd. Exemplary naked
Dhg\t iptrod2Bidal metlends efetdaseribed iNaefe-28CAMBRIISLipasoniee (1 &. diemunoliposomes)
el &nS rg@ﬁee&hbéf#a@ﬂ%ﬁsl-a% 9&01%6%“‘3% L {5 &Y Sh&{Rional approaches are

connect e 9% cro ness spectTonet er
&5E95p éufﬁWmﬁmég &18%pr ay source Sanpl es mere | oaded

gn Q aQn ?it’;ﬁll gc{%hiﬁe%%lﬁagle{\%g&%% gli?cufggé u mé]eﬂ%cial ellVﬁrySSyﬂ‘ﬁ)i‘lS such as the
R@ptapldmcrlbaé mere2PER Mzbraw&rhhaccﬁlﬁrgmbquegmadd tnprofiua bf &dession of such

Ea‘ﬁ lgéo%’h@grec? %(81@%6%%8]0@ oﬁ ?dh%{xgﬁnéﬁ% gl(?{%%e? Hﬂeﬁal@g)lr qlse of ionizing

ow rat
Wé%orsliam eét &Y &9k Othgr enveierdignad metodefoe see rﬁiﬁh‘@&’ that can be used for

@&ﬂéi‘b/fblf tHeQﬁdxﬁE @Qﬁlélme 1ﬁb$dd€,gfo¥ BRnYRS SleYdPhasPhdlAVaER transfer particle gun

BEr i i it f%ﬁrt?v%{lve%ngé S A M

rlgvéﬁéﬁgg‘t IIS)SE) ﬁAQI%} 2{%)(99@2\;}:{1(23; -CO H(?er %{}@ér%écﬁeénl a 1ecu1ar1y preferred
mabpeesdy qd@prmsmsﬂfer@gmﬁtl@l@a, cvyhlcbtarq mon%lam@atpd tpehave a negatively-
AlatgRa sﬁﬁ&@(eagc etsd WitPBpSK @ dotidiat-eadded MBFVE (SP @ehtbBwith a cationic
re co Eg noot hed ‘and centroi ded by NhssLynx
?%% 8Rtification of peptides were perforned
i n batch nDde with a 35 Iicensed version of MASCOT.
FHErNNSCOT search parameters were: (1) species: EXPEC
'(“I?e) tem4‘%0mg@6él@%§%%s P?MIH%@Q}@/ ng’%g-z‘coﬁls{l@”egg a composition

nmber of m ssed cl eava My f
&o&x@g%nilgo ﬁs mayeconf@)exgléﬁn{e f %6@@’ nftc}%lﬁ gqr&qthl%gq%qdmonal eg. X+Y.

e SR R el d?tsie%?sa%&? BREHEE ang
fl@woree%ktglﬁlaﬁya&og§ hot egcagaeﬁ!:m#n?lgtg " %S 38 otmla dne ¥vhlch ds “substantially

I'eVI ous p attorm onl

@r@b@mpiqfqlx/ﬁ@mﬁwyﬁ SVhgEt Becepyi @é gl “sybpéantially” may be
&ﬁﬁé@ﬁ&ﬁ%&i@@ﬁlﬁ& dfete iR ance of 5 protein
identifications fromat |east one peptide were set by
MASCEmass 8idiarin the ypsioracidisg@stided h thastdueioe fidihg are given as the amino
Q:Ecp én%h&ﬂso? tl% f%‘%t%%é&ﬂ 8'?1%6&?)%%&1 O}lf?lltl% Iﬁ%leotléeességue%%é:\]x{he%eethe first codon is

ove ana
19t GG, hfeWGfF/heom@ersftombrhqt it W‘iﬁl’@éltlyml@q’d- Zendthigeae vBEECQhe Podon is a start
MRoA N willibe 2ALREOR hShldidated Nen MY)aanJ ac?@gvggns&xg skqplelee is at the
D No 10_.120), gi-26108604 (SEQ
é-tew@gﬁg-ﬁls ogEQt‘qletr) N&f g}b@}lon éqec%q}bfghg‘@s?sgéé ePEPIRgaSses each of the
@@iho acidi sed@h&S 1F4hd SEferlcP 1Nang? Baving .IN—%@ﬂiﬂSslﬁﬁth(oSE@ tedue (e.g. a

}\I%é%ﬂ?@hi ?ﬁneé%g%u%?g I;llicé f%@é}’é@dl?%g%?ﬂ%d&%l %d}]f) allg' g‘pseciﬁcally discloses

@d RGN SEB BBk Py asgggeqmndesgqf iheZS@QllbﬂZlel(l@&@ﬁh@at any internal
Nohemiag resﬁﬁ\%%@th@@&m&dc% ed in Table 7. ANTI GENANALYSI S
15 Mouse Model of Systemic Infection To screen a | arge
nunber of antigens selected by conparative genone

anal ysi s between pat hogenic and non pathogenic E

coli strains, a protection nodel based on a cl assica
virul ence assay has been estalflished. Alternative
experimental nodels that may al so be used i ncl ude
those outlined in references 158,159 and 160. 20 The
experimental nodel (immunization and infection) uses 5
week old - CD1l outbreed m ce which
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are challenged with intraperitoneal inoculation of
virulent CFTO73 E. coli strain. The chall enge dose
whamelogsn? experi nental |y determ ned as the anopet/usfo06/005912
bacteria able to kill 80%of adult mce within 72
hours and corresponds to 7x107 cfu/ nouse for the
CFT073 strain. |nmunization Protocol 25 Mce are
As lmmrydzlﬁdth& hb&R kiMaScIQY 24D GHE %@Béb%désnbfe% Eiifenfdn may include
501 of protein solution using ‘freund s adjuvants as
Seq%EI‘?E)‘?Rﬁ 3n the table bel ow Control mice: |nmunized
(aM &@: 1deQ@6é]g e.R0Y, l@é(ntlu‘?'ﬁj th 'ﬂﬁ sSRlettlch @iE\:l(?Séd Qlltheosfe &ﬁ&tlﬁhf%
soI ution O onpl ete freund' s adjuvant
wreé@@ﬁsn@tl nleemhdhfssea‘eﬁnwdﬁﬁlose@alythz1equ@1c¢ lighgsal i ne
(c?oilé:ue' 198 Z A% 5 %f 7pi§ Qf b ﬁgély%{é&éﬁtlﬁgQQngxg %lldoglteratlons (deletions,
i nconpl et € fréund S "adj uvan I Nnco
rlaﬁ?ﬁ@n% SHPRENISRH), Wl!)ﬁlgl/ gy %atlse@ﬁragalomﬁ@n% 91 gy g GRtiguous, as
ofcoﬂxmwtonh&@wme@ef@?-&qb) 41 gl of inconplete freund s
adj uvant 75 1 of inconplete freund' s adjuvant -43 WO
(@ opbyrodigsetvibeEmatisysnEArmsoion thy) seBEnesdisiicasing pgairwise alignment

C Qlidosithet, @dndvig veladowberfxomendntees (Ein[n‘étacidmﬁlicl’e@ﬁde@ﬁmovmg from start

cRERRERYE oSG B (GlrRin Al 2o S H SRt dat gyends v »

wesdnemers lfividre gored thekd BAp-xt-é satbtvendowsceatineindow ihixoad ilest x-y identical
tigkighed ng?ﬁ}nla@rkgl&’ere § ﬁfeléi?&é 7% Ee 69l 4o, %:1219735 %bré’i‘)' Bo,188, 90, 100,

st reaked on ate fromfrozen stock
i fetPey is %ﬂFé‘i@‘ﬁ H’t ?QaQ)GoaP 7870.8, 080 Héy 6>a9¢OoP 91 LLIZD/Y3, 0.94,
49) %he 96N SPJ7| 3198 @:90; tabid ﬁ“ﬂ)ﬁls UDE6h In‘tkgbﬂﬁ@lﬂit@d @uﬁ_?&drﬁb t®the nearest

O s PRI PR, SO GARPTIPRE. PRt B Winich globa
@Ilgruneelt plgarshie {2%ih 1Gin. 48001t par@metesst{e.ghwitto Gare sypoing petadty = 10.0,
7 a%d qvgﬁ’ G%}g U)(tmmgfl? naI’tJj']e O@FIT g%héﬁ]ﬁ]?(b%ﬂ\é[@-r &gru%{Jn&tH@ETﬁﬁ algorithm

centri fuge resus

v &Y SpREenint hm’ﬁ’rlﬁ%%ein@ﬁ 6gﬁh% a&red@é?qlum ENB OIS packagsd 29 Yr
Theciﬁ@lkic %@1‘3@ aﬂ&%ﬁﬂpyﬁtﬁgs of-lfﬁ@ln%fﬁlgﬁ‘ by 'a&iﬂmngﬁ}eﬁjavy Mg’i s%%lences to the

standard_ pl at € count thod to verit t’he 1 nocu
Nt%@fs%fani!/ﬁre @@1“%%@%8%@&%%?%1 g 7x107 CFTO073
i s inj.ect ed ntr al | usj
e 1 o s Pl SR s b e e el methods
of Cugaltsihss biogheszgty, malscutal bigibgy patmoley ad® peemtacoBghowitlsn the skill of
the ﬁ‘f tSﬁEh t%%ﬁﬁés' apenexﬁfaﬁ&e& ﬁﬁ:lg 'irgtﬁg hte;le-tﬁﬁe REL te%" %éf&%lcgy?)6t3%3
vaccination is eval uate y conpari son-é survivat.
in the vaccinated group 15 and the survival in
control group of mce at 72 hours fromthe chall enge.
EXIHERIMBN’RQE of survival reI at ive to controls is
Bl & E ng. ?}g} % atfe of .survi vaI in
a%rgleﬁzgnp 00 Fgpec ]F Fiegfjf)vfn@ c?rrﬁ:a%m ?18 |t eénrr%?ﬁxa invention. The
exampitsearefoffsrad Yorv Bistrativeqairiose| onty; @ntparRin&linteided20 limit the scope of the
ni zat.ion was carried out with heat-inactivated
presﬁfggg’f%tlon&émgé”f? Yoe seen in Figure 1, the % survival of
Effot'th eham Geeafniade 16 halshre nzg:echyt h/ltEFr-Eﬁ&& kS nlBdreas&d (e.g., amounts,
OW Ng .i muni zatj on ct iivated CFTOQ73.

eI S0 PRI A B R, 5B Y B GGl o e llowed for.
Mo‘iﬁ@tﬁdk&gﬁm& @g@ Wdﬁ finof the invention.

BALB/c mce are I nto nine %r oups and
Compiisiratss qorareratipe prslweredietivgpels wierisgd egidensiipd¥i raleptides that are

(a) BBauttor tof atDehst V@6 YUPEC strains but are not found in non-pathogenic strains, and

(b) surface- or membrane-associated. These 596 polypeptides are listed in Table 1, and their amino

-38-



1 Mxture of antigens (10-20 gg protein/each) +
Intra-peritoneal or intra-nasal CFA (Conplete

wo-e@afeiss7 Adj uvant) or subcut aneous 2 M xt ure BET/US2006/005912
antigens (5 g/each) +Al-hydroxide Intra-peritoneal or
intra-nasal (200g) or subcutaneous 3 M xture of
antigens (10-20g protein /each) Intra-peritoneal or

hod Jeaugaa%%te in ﬁ&%&&&qgﬁng% sﬁé%%@s”ﬁi% Soc TMiX 1 gfvgs tgér ‘gi’ (GenInfo

ant| ens 0-20g protein /each) + eritoneal

*dﬁq’q. 1’T) nagg@pon Ay gkp%fo&)’glie% 5%62@856)110@5 [@j@&{(ﬁﬂ@;@for@gﬁon can be used to

&ufewtrmmam 15c1£&ﬁ{>g damhé aulp@qudne@&mdba@rrectom foaﬂ{asgﬁ) eptiQE and (b) the
taneous - 06/ 91 / USZOO@/ 005

THHRPERE PR e P P& EEREH) T Smble, the NCBI nre:

dystemal 3@ raat (bnela¢nedm1thn126h1rié%lto glv¥ K6BnglSppordr[305], and the ‘CDS’ link

SHAL Hfa@t@@&&’ §an7beA1161£X {U rgx)fgaﬂﬁe &&ﬁg%éﬁlﬁ%%ﬁgt(sa ce£30§] pG

Intra- perltonea or 1 ntra-nasa eou
A4 6g) dweptadep@qmehsaa esl the rinvlemohaar@ afkdy a9%ilaBKDiG Lgu@n@ @MSbases, their

I nt. It or In nasal or
%Bté‘ﬁ%[ Ew&% 9%8 bl rﬁ%ﬂﬁ % ﬂﬁ%g? DeIVRSP UGSk e g ised function in
thevourtent droegonegktherdrt ennddiel ih st databasenaszagotistical plotein’). Although

% tentls ﬁa\%hl% él&@&?e% tm M&e?:ﬁ&er@]%g ﬁ)?}?c{gm%f ﬁf](jltlp ng t%%se?aﬁlpepudes the

en mucosal 1 muni zat

ipyration deRs| noppRietidg 3 ceﬁd@&f« wtHiY fesrikgsel peteep s dds] wmedy inetse provision of
hh@mpgeatcaeibyaiont arklcriBéd fchgn. mucosal 5 i nmunogen.
I medi ately prior to challenge, mce are bled to

Tebleet iepors tizndlosko ehitchéstts SEQAD NTES: 1806 ingBsuont faiogeny 112 sequences for

%gﬁﬁk M@%@ﬁ%@r] FRh1d A8 prpyse chal I enge, virul ent

cteria grown 1n-appropriate media. Bacteria

Bb& 5 Elﬂ)rv&)éffﬁet @1@5*93 fpﬁﬁfﬁép‘hﬂés%ﬁ{ @ @@roﬂg@s’t %ﬁﬂmﬁn R different UPEC

seri al | ﬁﬁ I | enge 1 nocul um
SRS E’Héﬂl eélﬂ“@@ GEQAR nypses b?é’ég f&%ﬁel"i}thf@f) A’@Gnsé%‘(?%on The remaining
1Baspolgpeptidesr £ rﬂz&e:ﬁ@ﬁlay dogider@t dbehvgdeh / UBKR AstS14B! MiRESo the Table 5

P&i&]@ Q%CS "t‘rg%‘e{;@“ed parg{mlgr Pumiehifed ogfésg' ting fromthe

reginen y usi ng an ELI SA

GSHRA¥O R ML #@9&9 Eél@ctc@ﬂg Pé?er%g g{‘e{b r AP lslﬂ)%tvanous pieces of

proteins. Furfhernore, assessnent |gen speci f i
ipformation dor disse - SERERSSi n spl een cel | s and/ or PBI\/C

L RN O A —
soifecslassveiated rases ioat lgsiaivb IPECofraian tidyenpepieayf identified as antigens. 19
oF ] brsvo s bl Aiic REOEH GO iffrahps) PN Y and 1L 3

can be rreasure ter 1 vVitro stim ion of T cells

et papepiide€ she 3¥hED 8 Ressddbnd %qﬁlfié& ‘Pﬁb ptﬁ@i’e@ BRpY¥AsESe used to immunise
and/ qr PBMC fro each

ce
R0 VHET FEOPG RO BRI T SR apb e figthpptested in both
way sndaifi tvap ekfeeimeats.tSuitabiel i 22d exparigdaseinandt ﬁiting'ltﬂeaibﬂﬁiy of antibodies

5O hours,of stinulati
) bbb eompRACHShcd plokeFn EuRRlRicd opfinb e R AR: actiy, 10 block
Hvesitesof FoxBE istie (orpe bk fivd aiasnito husmen eiitbelishenld &g &1 bladder cell) or

o cbil ek, %ﬂ(@ms{oainﬁl%g ﬂléstbnﬁ%thIQQf @S0l HablEli£ ‘%J Kl stram) to brain
UPEC- speci f | s expressing | FN %

n&‘é’ior“%“’ %ﬁ]ensgh?l@b‘i‘egf W?b ﬁ%ﬁ B e 5’613681116%‘8 mclude actwe and/ or passive
slysterpib arapingisatioRBIng chdl¢ngd iV afoityodelks oPUTC@EWI Bfce ) PdWdtion by active or

passive immunisations against bacteremia and meningitis in 5-day-old rats challenged with E.coli

K1 strain, and immunisation and intraperitoneal infection of adult mice with an ExXPEC strain.

-30.
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to those skilled in the art. For exanple, T cell

popul ati ons can be "enriched" from a popul ati on of
w@BWs/00tsiDugh t he renoval of accessory and B ceCT/8S20061005912

particular, T cell enrichnment can be acconplished by

the elimnation of non-T cells using anti-MHC cl ass |1

nmonocl onal anti bodies. 25 Simlarly, other antibodies

Thecﬂﬁ)ohﬁcé' € %etﬁ?otgiﬁsp{oeﬁl@ b§c@§§nl fifeCoyRORULaLd 81 %re%ngﬁ@tﬁeﬁr ic knockout
For exa anti - anti body nolecul es can

muta%téﬁlﬁ PEp) @r ab %g% Biefl o %mw%élaﬂt seriERFd AR eR pigsn are SPemﬁc for that
antipg®l. evfidioasaye &l’ﬂe lneed S &yt amlceﬁbxetpawmc Copkadasn add/§evdribility is

f diff
asse%&g bg §eq|f1éi{ %{e fé/e%?xté) IHL%{I]??C diffd rﬁnt ﬁxP?:gnp'?lﬁ Oge slkl | F;gnt

Asshy? &e@ﬁeca%etd ou‘;r %rd@loosrelew&@&ég ﬁﬁﬁ&@%&gﬂgy%gﬁ S\glléﬂ £4 specific for

based on their differential -45 WO
UPSepirass otb Aronfoionongsathogag effpinsf (commensal pnds ipperaiery strains). Once
seleo®d KesepréthMs a0 ekptdsled al@purBxad il Bed th FhmaNkgict.he

enrichnment of T cells as described above, CD4+ cells
It iscleaowb droanreifardnee 431 fiah g maurtibl ddag of Sipetol-pdl @efes of EDdali rEffts in the

S .

forrﬂ{t%fl}] g%ﬁ%ea anﬁ&rﬁa\%gfélggyn?eg‘g%g 81‘0'&%1 Eg Q&ﬁ%mﬁg& p%?ems present
in VetiflpT AR HPER shtiah 2adneengpsthopmicasiraing delisewstlfe &9 palest pmall group of
proteind thef Rulki®BRYE abMentieBIntigohs. OF can be-isol ated 5 by

the use of CD8 anti bodies coupled to a solid support.

LatBd rb Y AORRGY$HS mfafz%mawg) A doﬁ];tﬁ:ﬁ}a? fnd PRkdeemt . GAN be

expanded ex Vivo efore or after transducti on.
Thisaethesti A il RGR-based methodysedrtodrsictiente thive Rogane fipmdherwild-type E. coli

straﬁ@' [B&AaB@leM eths trfULe) @Ensst th ‘éﬁf)]l@fﬁ? fyd eHl%s the upstream and
notllmtédto riL 12, and

do“’flﬁfei%l fegaﬁ?sb# Bt SHet <Y GolRh Saghipe dgispas msHkep pasete. The two PCR
produytypdbeineti s . step01 WRE@Iepecittf the amptifiktdtion ﬁﬂ(ﬁmc&eof the AB cassette at
t €
CQU%HSEQ& llgr(jlggns aﬂ%&%@ﬁ%{& etg I%%ggoh&;?oqn % Ea three gﬂégCR} to generate a
resiygmes MAYPECEasiste ﬁankect:rbswpvtr@a@i |lagd dbmlﬁ@amyﬁﬁﬁbox(oc more) regions
hordolﬂgplnqg %Qé‘gétgﬁe) InWﬂé ﬁﬂd%@ﬁ lgﬂgg bR gb% ]aébfo? ‘ﬁfe%ésﬂ:eglh Sar DNA are
t hat ﬁg % he above “descri pol ypept i
elecHPPOFEF%f’g‘ H‘t”%datrﬁ ?Wteéfdﬁ?ﬂff exed with an MHC cl ass |
nol ecul e, Chl anydi a-specific CD8+ T cells can be
Ves’él@tPé’Wé‘Hwby for exanple, 51Cr rel ease assays. 51Cr
e ease ass 5 ability of UPEC-specific
ff[%@fprf’mé%t ﬂ”yt” Vgtéo”t“éﬁhtgl[e cel I's di splaying one or
LB medie vek iidteled efihl RpRSa grovEe sipec bfd Bic@aBt oledih! & 37°C under

sl A0 300l L1 Bl 298000 3 SN, R G v
to QALY dyi @aﬁtpewétd)oﬂsltur@ ma$ eemtifugedofor i 10t maoteb latMeG0 x g and the
supcfaRinDvAK HeRld thrbighha¥, Rhndbikdf & I‘E%B@@Jeﬁ lﬂc{egﬁ invitro

stimulation with one or nore of the ove descri bed
The WBRE ex@inépe PioreleSo pbiiizhied REG filof lﬁ;@ﬂﬂ'g Jon@ftiohsS b 8MiREDipyridyl

t | ynphoproliferation assay. 20
©. 2%%%15}:“?6 %I?%feg?atl on assays neasure the ability of
Preck‘f!ptg&nswpz?scﬂet‘foﬁne(d"%% ad 1n§’ ?(L he cﬁl &L I%lelir)xgteﬁtaltﬂe& hnal o% fas gtpq%fat 100%

one Or ove e SC
(IO, B st dspistiol et iimeonisoilohesb oresed for 30 minutes af

4eCcdmsg ltaﬁegasb%cdﬁﬁiéd ®f 10%AAREEARH ﬁ&fjat%gd)d ¥ Gak '46@ 51" he pellet was

Bl P e g LD e e Sn

vac, RETstws2a0%0°005912 TABLE 1- 599 pat hogenic E. coli
sequences gi-26106321 (SEQ ID NO 1) gi-26106323 (SEQ
ID NO 2) gi-26106335 (SEQ ID NO 3) gi-26106336 (SEQ
ID NO 4) gi-26106340 (SEQ ID NO 5) gi-26106348 (SEQ
ID NO 6) gi-26106390 (SEQHD NO 7) gi-26106403 (SEQ
ID NO 8) gi-26106445 (SEQ ID NO 9) 5 gi-26106446
(SEQ I D NO 10) gi-26106449 (SEQ ID NO 11)
gi - 26106454 (SEQ ID NO 12) gi-26106474 (SEQ I D NO
13) gi-26106475 (SEQ ID NO 14) gi-26106476 (SEQ ID
NO  15)
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gi - 26106477 (SEQ ID NO. 16) gi-26106478 (SEQ | D NO
17) gi-26106479 (SEQ ID NO 18) gi-26106480 (SEQ ID

WOID06ARS1IT - 26106483 (SEQ |1 D NO. 20) gi - 261064BCT/(SHE/005912

ID NO 21) gi-26106493 (SEQ ID NO 22) gi-26106557
(SEQ ID NO 23) gi-26106569 (SEQ ID NO 24) 10
gi - 26106579 (SEQ ID NO 25) gi - 26106582 (SEQ | D NO

flﬁ:)wﬂld @&Qﬁ%&&e& §Eﬁslv@ré\QbJegtza to §bs 8&9& %EQlet‘Rphoresm from
10658 EQ I 10 59

[ D NO
Y ClNé gog%) seré%il %t (wgﬁjnprg zﬂg bg_n.ﬂs @Itlezmgtgg of the mutated
S thaD tINOwilBF)e ain? RGN p(chELbdnll MhonStdhked that all the proteins in the

7 Q. 34) gi-26106598 (SEQ I D NO
%ESI%QM%%%%@%QE%@%D NO 36) gi-26106624 (SEQ ID
7 6106625 lD NO 38) gi-26106626 (SEQ
%\%T\%)’fg‘)”“é‘lglbo ’%‘i’&é}z CSEQ I D %\IOg 40) gi - 26186628

CBEE3 duperhiant 4} uljiaecAGFRE6 202(0861 X lsBoNDhow)t 4°C. The pellet was washed

26106633 (SEQ I D NO
‘gfztfi IQ%@%&%?E@@&QBI@ e 5)° gi-26106637 (SEQ | D
4 ) . gi 726106645 4D NQ 47) gi-26106648 (SEQ
%\%“ 9’)"41’%‘)“'@”‘”“’“8%’&%{ 4§S '8FQ 1D NO 49) gi - 26106652
KrBE® 1D giahidiniin @naﬁﬁﬁ&ﬁ%ﬁcl&ﬁﬁ@elﬂﬂeoﬁ@atﬁ With ethanol. 10pg of OMV in

T e

oyee E)} 2@ iy @6—62@@3 (P@@lth@\wgec@&)edgqy 19 BiR6&E4nt(iBERon at 13000 x
d. @eﬁ@w@%}sus&hdﬁwl%% PSIEQ NQ; lgﬁﬂ\/l @TT‘Z@@(Qﬁ\qgﬂqs HCI, pH 8.0.

| - 26105694° ( SEO |
Ié‘?na'g@’fe%%%a”@%)ﬁm% for9) m@rﬁewf@%ﬁ deox tsE@emnNdutwn was diluted
B )with)i a- DEL0H 6L 0.5VSER bID 8Nnd6shg oOirypl0&d 3dded FEQel duted solution.

I:)\!g%sﬂ%f' %vgsgélfoazg&%gag%%gg%\%%gggg\%qty %actg)!\})\n%g %tg%é g5f é«%ﬁ% 0.1% final of
f()lgEQaqlg) lfq@1de@ gx)erqﬁxnggg_@w;(sga@trh@om@mﬁ@ys Pbptides were analyzed by
mcoggﬂegwﬁs( SEQ ID NO 70) gi-26107050 (SEQ I D NO
71) gi-26107051 (SEQ ID NGO 72) gi-26107053 (SEQ ID
4\@, A3 Y twg6107067 (SEQ ID NO 74) gi-26107097 (SEQ

KIO gi -26107223 (SEQ I D NO. 76) gi-26107228
mmygsup\@ere'pﬂedgp 1089 0f2gisleg @F_R@S] DA NEubAG) at 37°C for 3 hours. Reaction

veHs s s @nfh@f fofSlc zgzﬁd %@&Q@?&&e (r%grépoé\@iranon through a

%%%dg% 72657(% Q1D NO., 81) .'gi-26107247

woityflies gacherdacted witnOpiiy %acts’g)ca@mdgzeﬂm%gve(@@ejyzed with LC
coTpl8dBISBE) 30 gi - 26107251 (SEQ ID NO 85) gi - 26107258

(SEQ ID NO 86) gi-26107260 (SEQ ID NO 87)

KEESTCBEOMAYSESEQ | D NO  88) gi - 26107265 (SEQ | D NO

89) gi-26107266 (SEQ ID NO 90) gi-26107267 (SEQ I D
A@einQuyntificar8107269 (SEQ I D NO. 92) gi - 26107309 ( SEQ

R SR oM B i ol Lo S S

ng -2f307455 (SEQ ID NG 97) gi - 26107459 (SEQ I D NO
8)T61% 26107461 (SEQ ID NO. 99) 35 gi- 26107465 (SEQ I D

S&@lei ®6)e gialy26110TH 6 Sodi B QoddyINDfatd QIS)0d-1 26 Zb@lzlécﬁﬁarﬁﬁE@el using a

S}ﬁ%\ecggd o?e?g' gévé{agui 4%%(1J§E€)6|>?IOBIS§]{?% 2(111359)]3%6 s]émple buffer (0.06 M

Tgis 197 446 1@%5@&) [zlmol 1236 (Wi -STBL 674 17v) SE@ ckBodd@inol, 10 mg/ml

bi&l?&ph&ioi Bﬁ:;l Q gﬁ%?%g??(l (bSdg% I*? S ﬂﬁgﬁﬁeforg ISD% %g% i}'g%%gdg %? Sf%lz%trophorels

109
4}% W‘%&% Wefﬁ?”%%*ﬂh@@ﬂ(ﬂﬂ%’lﬂb NO 112) gi - 26107499
(SEQ ID NO 113) gi-26107502 (SEQ ID NO 114) 40
gi - 26107505 (SEQ ID NO 115) gi-26107506 (SEQ I D NO
116) gi - 26107507 (SEQ ID NO 117) gi-26107508 (SEQ I D
NO ~118) gi-26107509 (SEQ ID NO 119) gi-26107513 ( SEQ
ID NO 120) gi-26107514 (SEQ ID NO 121) gi- 26107515
(SEQ ID NO 122) gi-26107516 ¢5EQ ID NO 123)
gi - 26107517 (SEQ ID NO 124) gi-26107518 (SEQ I D NO
125) gi-26107524 (SEQ ID NO 126) gi-26107525 (SEQ I D
NO 127) gi-26107528 (SEQ ID NO 128) gi- 26107529 ( SEQ
ID NO 129) 45 gi-26107530 (SEQ I D NO 130)
gi - 26107534 (SEQ ID NO 131) gi-26107537 (SEQ ID NO

PN SA PN AP P~ ~ PNISNSA PN A A NN~ 1 P~
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gi - 26107554 (SEQ I D NO 139) gi-26107578 (SEQ I D NO

140) gi-26107639 (SEQ ID NO 141) gi-26107666 (SEQ ID
WOM6A4E) 7 gi - 26107673 (SEQ | D NO  143) gi - 26 10F6GBRS{08E0M5912

ID NO 144) 50 gi-26107688 (SEQ I D NO 145)

gi - 26107690 (SEQ I D NO 146) gi-26107692 (SEQ I D NO

147) @i -26107693 (SEQ I D NO 148) gi-26107698 (SEQ ID
MAN TOA D5 BhedBOAH99 (SEQ I D NO 150) -47 WO

2006/ 091517 PCT/ US2006/ 005912 gi - 26107703 (SEQ | D NO
Protpiyy )bagds. 281 G0 7 WEISECXGiRd Ndom 522)s, gwashed 0Witlng 5Q SEYl | mnmonium
bicdN6SnaibAtonitgie @%@7\7/&)4 ah BB WING Spd &ﬂ&/a@&en&ﬁﬂg@(@&a%m) The dried

NE PN R DN e —

bicatbnte d.01261£) F78Queh S hd tNPsinlA8gr diggktiad@IOMY ddre (G@EEY drh matrix

7 7 o

e Mt M 0ot s e g s . o

trxﬂ(lgEan: pri aspERycligi we agpireb of SEQtafle\NHALTES)OF mass spectrometer.

Spegtlra' wérd Q:Zt%ﬁféll SAdrakdd sm%%aongimaa@xg- Qf7 dehtiald® stteIBQn the target.
21 [ 26107788 (SE NO 168) .gi-26107791 (SEQ I

Profy “i’ggi‘“@? WEBIO PR k’ss pisoRese 298 O COBOTBO8” ‘z@wentaﬂy

genérBleN@ondiydgpic geak? 64 PepBdds iG FeCmbdd M¥ge dF72) t@B,0@6 DA #dthIomputer-

b E BobSs MELPARRREAL (55,1005 (48 10 na

07839 (SEQ ID NO. 177) 10 gi- 26107843 (SEQ
ﬁli’é?’%ﬁg‘!’lf%é’} A (SEQID%\IO 1%9) gi - Selo7s5s

ZOOQ@EQVG)S[OldKI@erelJ&@J)Speng%d- A 6i OniBb&ligSEQwWeMn Ny utdbB M urea, 2M thiourea,

A S, ST Ay o

RE5OTbE ésyerglnghtzv@ﬂocns Drgstpgey (p )10 NE)- Prgains78@e then separated

by ﬁISE@cﬂr@hN@ms 1846) firgd dl&@ﬁs@)?lg\g& fu2ERnp R m@ihc;fsl&)electrlc Focusing Unit,
%6

R e S T (e B

for NOnini®g 8,506 Vifor PEADTe4 9,20 GE 1D riNehtes] 9R) firglly 26000V 82Gach 10kVh.

S e U B v

M thigyrya, G0 %ebveerrd G0 SIREQMIND TRE) 5 )TﬂSgiClZJSIl%&%SIV ¢SE@Nidp Bromo

pheNDBIEDDY 6: ProtiBsl et Brén (epfa@dell bh Mear 299% Zﬁéca&@il%g JafrRiEQels.
ID NO 201) gi-26108028 (SEQ ID NO. 202) gi- 26108030

Gel{ SE@ stdihelNQyiti20Bpidal C%lia@ﬁ;@Bhe(aSEchnﬁed\I@th 2(P%jsonal Densitometer SI.

o Pe 0 et e PR 959520 g1 - 26108075 ( SEQ
N ,A08) gi - 26108076 (SEQ I D I\IO 209) gi - 26108084
(@é%% 210) gi-26108096 (SEQ ID NO 211)

Peptdes %ﬂd)ﬁﬁé}ﬁec( BEQoB.ANG a Z32)C HiPL2 63081 4Gnne&Ed Yol DQNOF Micro ESI

mas%g&téo %terze%axgg %lilé%%%gé% ;%\'% R%léﬁ;gejs we?él?q%%%ﬁ EQALRs 18

NanpEgsexcol 00gm 7. 391 00pE1 3BrpYeh a(@mrap[gohu@m (3008 id. x5 mm) Peptides
wer@e1nié8 %8 & 38-nliSERaibA N 292 1980% 6f 953P ABRLA3 GRS 419, M kormic acid

20 i -261081 EQ I D NO. 221) qi 26108196 ( SE
st g 8 5 goé’sﬂqévn% s Shis PSP ke oS Yo #i et dependen
acqUiSidQ drégrivG) usidg 4e MassI3ant 08 R&ee, 6/55@1 1D, Ware QIQIS)survey scan was used to

o B ER MFE5) 9305 OO LE 00 R s

fragpqentatiopg }JP de ilpe ey ©OBRRND W@C Q@ﬁ)lte@ to RS108 6rAGMEBEQn at the
samé @ITMOAﬁgls data a«gi%usgi@gr 086 5i v( %m%dmgec%g %')erg Egr&ﬁﬂé&S grﬁaothed and

éﬂCE‘g gi - 26108654 S%
cent é)?(%ﬂé%@vf §€f§d} pdNgsntihegyn of pep egfswel(fw [ryafgiymode with a
licer236 yergion 26 MBSEOT . B=QUIABCND: sedRH Jparhthets WE&E0B6 GPecleSEEXPEC (2)
ID NO 238) gi-26108662 (SEQ ID NO 239) gi-26108663
(SEQ ID NO. 240) gi-26108668 (SEQ ID NO 241)
gi - 26108676 (SEQ I D NO 242%2yi - 26108677 (SEQ | D NO
243) gi-26108678 (SEQ ID NO 244) gi-26108680 (SEQ ID
NO. 245) gi-26108682 (SEQ ID NO 246) gi - 26108683
(SEQ ID NO. 247) gi-26108684 (SEQ ID NO. 248)
gi - 26108686 (SEQ ID NO 249) gi-26108689 (SEQ ID NO
250) gl 26108692 (SEQ I D NO 251) gi - 26108708 (SEQ ID
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gi - 26108715 (SEQ I D NO. 256) gi-26108716 (SEQ | D NO
257) gi-26108717 (SEQ ID NO 258) gi-26108720 (SEQ I D

WOIDO6ASB)7 gi - 26108721 (SEQ | D NO. 260) gi - 26108TRES{0BEM5912

ID NO 261) @i-26108723 (SEQ ID NO 262) gi-26108724

(SEQ ID NGO 263) gi-26108725 (SEQ | D NO 264)

gi - 26108726 (SEQ I D NO 265) gi-26108728 (SEQ I D NO

ARRkd BlmBE 3438 £ i bi)26d ' . i
D NO.. 268) g %261%5%% %r@?@rﬁ.%@%ﬂ@%%gn). 81 85 {4t fple thranstationa
Pg{%@:ﬁtl@lq‘\l&et oxbilatg 1Dos gie(’@g@qegtj@ ppoy i;) MS/MS tolerance: +0.3
D 226 0)SpepBde Bizfge] ForND1 12 42) Agifor AELHBIAR IR EANEJenificant hits as

GNP oB Ralses Mo e TR O3 GG o seeeptance of
¥TSED identiicationy Fym gt le2d bOS 8dr0id¢ SBE sETHINBASZDE)as 18 for trypsin digestion
£1d38 G QBRdidast RiiQeliBuNO  279)  gi -26108813 (SEQ I D NG

280) gi-26108816 (SEQ ID NO 281) gi-26108817 (SEQ ID
MNY,:282) 45 gi-26108818 (SEQ I D NO 283) gi-26108826

SEQ I D NO 284) gi-26108860 (SEQ ID NO 285)

$ 2269862 SrRQIRIPsENO 3 P8R)red) put2EIs088T 7deiSEQ frd ME CFT073 strain.

Redoly:3i-260 bORRRE0 (BER 48@ ¥ 6186808 ésﬁbné’%%%%gi-ﬁé% kINEQ D No
2 - 26108915 (SEO’ID NO_ 290 BB [ OF

@@@%’Q@%’f AT e e ) Pz%'éqsxgai-zmw&éggs D No 22),

£ SEQ31 D ($BQ 12O8Y 221i), 268 (RINB(SESHED Md 2 18§).0i-284P931 (SEQ ID No 400), gi-

' I i --26 06 .

ey e S g B2t B0 507 g 2750 15B0 Eptg 599 nd -

Jodl Mar (SESBID Yp 5350 1009sez7e {8@dn TEPING. 299) gi - 26109128

(SEQ I D NO 300) gi-26109129 (SEQ ID NO 301)

HVNTIEN0IN3OYSISEQ | D NO 302) gi-26109131 (SEQ | D NO

303) -48 WO 2006/ 091517 PCT/ US2006/ 005912

Mpuso dlpdd pEYs(EBEFREFMO.  304) gi - 26109137 (SEQ I D NO.

BR1eedl n arfllve i el pathogenic
s Mt S B o S S

3ng)nRjpat ic gf? I 8P50 ?c@@@n}ogﬂ Resed gq e):lawc_abgmgq@say has been

sBEGhtD M@rnaﬁi&)sxplggmﬂl\lgdngﬁgfs (&E?g%?édggée ?sgg)cigncl:hé)de Ntcl;ose outlined in
= ) | - )

rg%lfégeé??%g%&éig@( SEQ | D NO 19%15) 5 gi- 26109404 ( SEQ

’hig é?%ng%?\l%) mgé:lleé%ﬁ%?ﬁ%%ﬁgggggéc?%@%?%k%%ﬁ -S?ﬁ?glﬂg)l%ed mice which

%‘? chaflenged;with nGpisrifonealinocstin ofvirglent 654673 . seéptraiy. o challenge dose

132hgen egperidBARIASBerhDEDad Re Mound 32Yac@tia 261 RGN 0% YECANDNice within

32 i - 26109518, | . i - 26109519
?312‘635 F%i ﬁ%es@ﬁé)q" Z@Zﬁ/g&ﬁm@%@ RBqn-sze)

i - 26 09%486%§EQ D NO 327) gi-26109581 (SEQ I D NO.
18%5”2 {or564%9582 (SEQ I D NO 329) gi-26109583 (SEQ I D
NHCE 283 thimuifizegi thid6 1aREBS ubduldnbdds MjectRd 1or 1B0nI2OAABRE solution using

SEQ | y 332) gi-26109613 (SEQ ID NO 333)
%ﬁ@%i@@g‘%%a %ﬁ%ﬂ‘ﬂ’c&h@eggﬁ‘ﬁ gi - 26109630 (SEQ I D NO.
335) giF 2610963+ (-SEO+DNO—336)—gi—26109636—(SEQ4D
.rm)eg?) gi 261@%‘3.5“{‘%@ I DNO )'mg) gi -W‘}‘P-WCE€QFQ
| Do [339) G H26h a6 tiOSEQ | D [NO: 7840 rgiei®oios #01g)
SEQ | D) NG uli(iﬁic)mpjéte #61hd36di2v4nBEQ | D INGE codfhBle freund’s adjuvant
§i - 26109643 o 610 ®
3423y i |- 26 pgfggg 5) ;?5
HD—NO— {346} —gi —2650 o> B4
30 NO 3% :
Qi - 26109750! ¢fSEQmpRteNEunESadjugnt 26 1DPIAS incOHrBpIQe Bl adjuvant
351) (gi-26109753 (SEQ ID NO 352) gi-26109760 (SEQ 1D
NO. 353) gi-26109761 (SEQ ID NO 354) gi-26109766
(SEQ I D NO 355) gi-26109801 (SEQ ID NO. 356)
gi - 26109807 (SEQ ID NO 357) gi-26109809 (SEQ ID NO
358) gi-26109811 (SEQ I D NO égg) gi - 26109812 (SEQ I D
NO  360) 20 gi-26109813 (SEQ ID NO 361) gi-26109816
(SEQ I D NO 362) gi-26109817 (SEQ ID NO 363)
gi - 26109826 (SEQ ID NO 364) gi-26109827 (SEQ I D NO
365) gi-26109828 (SEQ ID NO 366) gi-26109829 (SEQ I D
NO ~ 367) gi-26109831 (SEQ I D NO 368) gi-26109833i ( SEQ

'~ NS N NS A NN NN P~ T~ '~ NN NS A NN




10

15

20

25

gi - 26109841 (SEQ ID NO 373) gi-26109842 (SEQ I D NO
374) gi-26109844 (SEQ ID NO 375) 25 gi-26109845 ( SEQ

WO Dos@»15876) gi - 26109849 (SEQ I D NO. 377) gi - 260D885H86/005912
(SEQ ID NO 378) gi-26109853 (SEQ ID NO 379)
gi - 26109855 (SEQ I D NO. 380) gi-26109861 (SEQ | D NO
381) gi-26109862 (SEQ ID NO 382) gi-26109864 (SEQ I D

BloB@an%)aregéoﬂg&@eggﬁﬁg (velefR thPaNOmRSfatiod tpraﬁai'n%% QBum), at day 34

| 36109870, ( SE
and g8 TS s Bar oGk Pos Rem T3y~ G0 57isd pebestyrpblobpnd ELISA
to dB8M)inghe 26HOABTATer{ SEQ | D NO. 389) gi - 26109878 ( SEQ | D
NG 390) 30 gi-26109879 (SEQ ID NO 391) gi- 26109880
Chdei@ | D NO. 392) gi - 26109881 (SEQ | D NO. 393)

i - 26 EQ | D. NO 26109908 (SEQ I D NO
IR R R R R
ovelhd@ht @9)at gve Qﬁiﬁ&ﬂﬁﬁr (ASEQy UDINON BRE)cubire M%&aﬁbcﬁﬁﬁao ml of

k@g‘gl% tl?)?}%% ‘;’%g}%;g %@)‘bé@ Q{g@é\?ﬁl 400%7°g213n%er agltatlon until the

bac’rgnalzgl]}ggg:g@ei g]:_@]q oD =N wkug}gyongppog@jjcgggzw ¢BEQ{GrEhaNFT073 strain.
The4QHdre & cetgtﬁﬂdg&ﬁa%@ et hddu deé’ QxSt)le gﬁﬁle%l'ui?n@ m&%@gsug(%?& solution

and cj§ég) clga]%@g %@g)?ftgc:ll gglgtilwg te SE@ 3 @arrq)@d pjrzgagsount method to verify
the ghec2mk0901 ©SER |cBl N@pedsldd) c@litaizifd 079(9@'3CF'35@ batdN& is 1nJected

1ntr%%@oaefg3/ ugigé' gZTEﬁzélé 85‘@6“}}'%1 412111112%51 ]’Iq% %B%fg %aths in each

aninfaSEQup B 24!048 443} hgirs #B1 infB0dlar¢ SE@lddD NO.  416)

gi -26110012 (SEQ 1D NO 417) gi-26110024 ( SEQ I D NO
Thezl?l%‘j@“@lil durde YEROIPstiqudEeyalupsefoy coppgisogiof (he $urpiyaln (eFecirgted group
and NG subd ) 114@0@‘01‘ 204 002%e B MR Mot HL dNanel fe 2bel B30 of survival

110031 (SEQ ID NO 4
rela&ve‘% 8‘1‘?6@%"‘ %d%B“N%?%&%Ba g| 26110033 (SEQ I D NO
425) gi - ; D_ 0, ) gi - 2618 SEQ ID
NO. 427) %gtlg'glp ! L fs ,;a_ rco Z] 1 (SEQ
| D NO 429) gi- 261@@2”7%“‘(“9[‘5@@@‘)?\@0“9430) gl 26110457
ID NO. 431) gi-26110458 (SEQ ID NO 432)
RES, |LT 6110460 (SEQ ID NO 433) gi-26110461 (SEQ ID NO
Imnfhﬁ&itm@' waCchiHg 6] %
E%) 156) &at gl%%&é %amateﬂ@m%s z&' Ca%%]sgé]1%01§§EQl the %
Sler tve Pf)% aﬁ%ggl)a enge W ]élﬁ.‘@ 15(1§E@s13cbfolq@vmg3g§numzatlon with heat-
1nacQVaté€16fIE[[@53O (SEQ I D NO. 440) gi-26110532 (SEQ I D NO
441) gi-26110559 (SEQ ID NO 442) gi-26110564 (SEQ ID
Imnhmzsaﬁﬁas)mgés 26110568 (SEQ ID NO 444) gi-26110614
SEQ | D_ NGO 445) -26110650 (SEQ | D NO 446)
Aﬂ“é?nsmi@%ﬁf f@SE@IPIBHN@ ) COH@OSIQ‘B!LS%@SSH‘(GSE@ BALKE mice are
divided8rjto gine 2BIFOB IndrSiE£Ad laDfoNEWs: 449) gi - 26110674 (SEQ I D
NO 450) 50 gi-26110675 (SEQ I D NO 451) gi-26110685

G((EIEQ | D NO  45dun@iing?Gdnhpi3fidn( SEQ | D| NO. Rbad) of Delivery

[S]iE e cinfed 1V ~ al gt infrd-nasa
455) " nggnég ﬂ]g%%énp 1@9(@&%@ 1&:1%[ é:ﬁf)ﬂ— ! Fﬂ!ﬁ%égz ﬁ%ﬁéﬁas 1
gl - 261 %8;@; %%

5"’? ea‘ﬁ“ﬁﬁ&@d@@ﬁ )57?‘}%%%‘ g ;?j B IRjggmasal

A 0ON N: f)c11n7/||: lr\ NG /mm g 261 QHE%}S\ 1D

NO. 61)M‘é'i““‘2§f‘1tt$? @&%@fg wrofeindsache 2| Intgiperignephquintranasal

(SEQ | D NO_ 463) 99752 (SEQ | DI NQ @pspcutancous
di - 2611Mv<51¢e @E@@D(N@Ouglﬁ@)em/ ichP61 | 7B DeriSER! dDntGnasal
466) @iﬂ%@dé 809 B MG (1487) gi + 2611078Bct:BEQs| D

NO, 468) 5 gi- 26110068 (SEQ I D NO 4P 8)rageridhidal 6% nasal

(SEQ D NO 470) gi-26110776 (SEQ I D| NO 4rsipcutaneous

gi - 26110780 (SEQ D NO. 472) gi - 26110782 (SEQ TD NO
473) gi-26110783 (SEQ I D NO. 474) gi-26110785 (SEQ I D
NO  475) gi-26110786 (SEQ I'NO 476) gi-26110788 (SEQ
ID NO 477) gi-26110789 (SEQ ID NO 478) gi-26110794
(SEQ ID NO 479) gi-26110797 (SEQ I D NO  480)

gi - 26110801 (SEQ ID NO 481) gi-26110805 (SEQ I D NO
482) gi-26110811 (SEQ ID NO. 483) 10 gi-26110816 (SEQ
ID NO' 484) gi-26110818 (SEQ ID NO 485) gi-26110835

N~ 1 PNISNSA A PN A NN~ 1
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gi - 26110976 (SEQ I D NO. 490) gi-26110977 (SEQ | D NO
491) gi-26110984 (SEQ ID NO. 492) gi-26110987 (SEQ I D

WOIDOSAIB)7 gi - 26111004 (SEQ |1 D NO. 494) gi - 261 10ODES{08EM5912

ID NO 495) gi-26111007 (SEQ ID NO 496) gi-26111008
(SEQ I D NO. 497) gi-26111009 (SEQ ID NO. 498) 15
gi - 261 11010 (SEQ ID NO_ 499) gi-26111011 (SEQ ID NO

R0 b50n)” S #f‘éﬂgﬁr s REeesd) s koot i’l E@mal

FD-NO -n/n P EQ- 1D NO :r:\ mor§

LLLLLLLLLLLL

(SEZ') | DINO égbjdf@ﬁldei%opﬁbﬁlﬁ @@@)I D [\K)Inq;@ge}ltoneal or mtra nasal
gi-26111070 (SEQ ID NO 508) gi-26111071 ( SEOSYOagYous

5098 gi | 26111072 ( SEDG (MD. 510) gi - 460EBTSnESRCntDnasal
NO 511) gi-26111074 (SEQ ID NO. 512) di - 261t 3beafeBEQ

| D NO 513) 20 gi - 26TRAN(BAg)( SEQ | D NO | Fdtf)-peritoneal or intra-nasal

i -26111094 (SEQ ID NO 515) @i-26111139 ( SEsdtuiNous

516) g -26111140 (SEQ TD NO~ 517) gi - 26IIII4T (SEQ TD
NO. 518) gi-26111143 (SEQ ID NO 519) gi-26111166
NMIBEQelibnNOzed 0y o-gbekAfiid Al BiOvo(tER R d ekl fteb tht Jast immunization, all mice

26111221 E
2%(1:2 % ﬁ %éﬁﬁ I%E%pagogggg I,B%%raxgzgi%hen mu&(g%l T%}%%atgﬁé IgDmtranasal) is
t@zwmalgmdzs wlagpxdelgEd mpondly §26) tgi protedile 26fct of the mucosal
1(1}55@) ek h@lemg br 26 Hely (n%%@rla 314430 m%nll%ganic\l%)dy titre to the

26 11266 q NO. 529) gi - 26111270 (SEQ
%‘é%e)“s PLWES qoparpstere QIDI\IO 531) gi-26111278 (SEQ I D

A G R Aot AL APy S AR 5 s o

S’E@q oy Norifeaen, gi- Sug@];ieﬁz&ﬂl s@@E@ dilptefl@r thx3chpllenge inoculum. BALB/c
Bice 26 4113 %@d brbedsdriRaNiely RS0 d%é c%ﬁé;é'p%?h%l (SEQ I D NO
539) gi- 26111302 (SEQ I'D NO  B40) 56111303 (SEQ I D
N 15@ hpd m@‘-ﬂi@@ﬁﬂ. StyeSER &Qn@ﬁre@‘ﬂ@)noﬁde sgﬁ]ﬂ&ﬁ%% ftoaEe different

1!1191u5€21t?%§ﬁm E‘t% qs%ﬁg%lﬁéi% (ASSGY oB ngl\?é)ggtexa%ﬁé qnljnﬂéed recombinant

PE‘ZF@)IS @nh@@mmlaws@@&@ﬂ DitiND-spbelfl) AP4-+261H1CBYBIHGSEQid Bbleen cells
at&or ﬁ]fll%t &%ﬂa‘te@%o)]ﬁlrgrgﬁlznéz?ﬁfgga%% %Ir’r%%)o'gb@ rgéﬁ }w%ﬁigélc FACS analysis,
éFV 401t g7 okisEryPrassiagproBls pf angpenepedfia fgelssEpartyuloproduction of

IBS3) ang | IL-26dah Ik lrhedseattdd MQizrd Sfhhulgtion 2311 341k 4w1(hs1§Qf k& antigens. In

?@E@l %l:r'\?égt %“f%oré)ﬁg% %Lflf {SQ(I%EIQ@I?%G eagég%tlésf}laccme formulation

ngAly-b @ olerted 11 0¢13E@yd dhieNDe 145 BymygiizaB6id ddsé 284 §tBRQiteDVIMOUPEC bacteria.

1@@9% hgllll‘s %@gtﬂqéagﬁi'%ﬁx_ 41§§Q{dlerA I\%)%ldﬁ%p tg% %ll’s %91;'1%% ﬁl?%&? FT?%' Ds to block

CWB‘G&@SGC%@) {W%ﬁli&@zs 1xegpayt FtE)anwﬂsw})o@ics-tg atgct HBEC-specific T
célsli@ﬂeﬁmlg!@maﬁangs 26111441 (SEQ ID NO 567)

gi - 26111442 (SEQ I D NO. 568) gi-26111443 (SEQ I D NO

5693 cagibe 20kl 4Hth geBphigrdl BIMNDIynphO)ytes@PBIZS bit 1 4Rty Spedckdres known

t&@osess?(ﬁbse%l % fhe gllt 11;6?%%%&@%?646?5%%@%7 %nglgo% 42f6r:1L %1§2éong ng%ulatlon of
P&Ls shyoughsthe r(:rgg@l o) apgsso7)d Bi ce@@ll_m_mu(asEQ defd eNcrhment can be

abch@plishdd b Gidel dinBRatloRE® bR TNGIs 8| argi N@ﬁ?lé-%sg zlg n{o%%nlapantlbodles

S?Ig 17 %)‘ﬁﬁ%l"ﬁ%’g’é% %%813762%3(5?5]9;11&6 %ﬁp@om@tlogg ¢fynon- T cells For example,
agi-lﬁﬁlﬁhdcﬁ'%l(cﬁfc@cdx{bd\i@d ﬁ%bletegﬁ cell® m&mz{@&@ﬂo@ N6lecules can be

. o SEQ ID NO 584) gi-26111614 (SEQ ID
éﬁ%d%k)“‘z’gg&‘gp%%i(lﬁzo (SEQ I D NO) 286) gi - 2611(1626

T(cofQah Be R’t@herﬁﬁl@lorﬁ{ed%ﬁé % H0R0k: GBER LR s !}@ p\?%@as ﬁ%ﬁe%iques known to

1«% ka 1163 I D NO 589) a%g 261116 A ‘
REE )] é - 56 i136‘5 weSEaeT E}l‘me?ul 1y cargpe Fglptedaipecd SE@ejrplifferential
NG 592) gi-26111670 (SEQ ID NO 593) gi-26111671 (SEQ

ID NO 594) gi-26111673 (SEG*-D NO 595) gi-26111674

(SEQ I D NO 596) gi-26109898 (SEQ I D NGO 597)

gi - 26108604 (SEQ I D NO 598) gi-26109866 (SEQ I D NG

599) -50 WD 2006/091517 PCT/ US2006/ 005912 TABLE 2 -

156 preferred antigens gi-26106323 (SEQ ID NO 2)

gi - 26106348 (SEQ I D NO. 6) gi-26106390 (SEQ ID NO 7)
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gi - 26106557 (SEQ I D NO. 23) gi-26106579 (SEQ | D NO

25) gi-26106582 (SEQ ID NO 26) gi-26106584 (SEQ I D
WOID06ABIS1T - 26106585 (SEQ | D NO. 29) gi - 2610658CT/(SEE/005912

ID NO 30) 5 gi-26106594 (SEQ ID NO 31) gi-26106595

(SEQ I D NO. 32) gi-26106601 (SEQ ID NO 36)

gi - 26106649 (SEQ ID NO 49) gi-26106664 (SEQ I D NO

exp@e@mrgbf ®6 g@g%%g?g%@rés g%h‘gld e8}. Fog 'exa%@pl@ @a%%ér%zﬁﬁ%k%mem of T

cellF BS N]@fcrﬂ;g}) abogrfs, %ﬁﬁb??@@a{‘ %@q@mﬂ@smg@nﬁqumgw for CD4. The
antib&H€9 rhdy thiCoupdéd)to @ bolﬁ@&}gb324ﬁch(a§5ﬁ@de@c Dds. &'b}wersel% CD8+ cells can be

enngge)d%gr]og 4 2%) 17% ZPE %tlg)[ééjlé%oﬁe fcg E)D%G(%)Oré%%%élg%%ls ¢ ngg@n |b5isolated
by fieusgsf) CHB a2EhboiE Wp(eSEQalsbhd\I@pp@? YCIf yRHAGFRE FonSEEC-infected

atients e eanddd! o r " 89 I -26107309
Bl ISR RO, 1) 0,

FolEWm%Qil@iﬁézﬁ@n (0BEQ:dIE) (gur@@d DicelR6akO pAIRIn{RER Wil Wdous cytokines

ek L AR T Ll b S b Sl

lympees. 138)  gi - 26107554 (SEQ ID NO 139) gi-26107666
SEQ ID NO 142) gi-26107673 (SEQ ID NO 143) 15
t-sizeifig 76881l ImY PDarmated 45) thejabo1 dpegRd (iBEQneRNINpolypeptides.
UPE@Zﬁecﬁb "6l 6898 CBRP Jr RTNP Ui’é@-)sliecmc 26401605 éa%EIQ(! toxic T

PN (ARG)VIEh o2t 756 B FeyeNb Yy Y 08 BEHPpI scribed

poly(p§ifQed b ﬁs@meﬁﬁﬁher@pf <2faplexedSdtith( ﬁEQHCD:lN@ I nididcule. Chlamyd1a-spec:1ﬁc

LR V) L R e e

ab ilmoag 11&1(; -SRgFifip &m? @en@gw@ellsldm)ayglgnz@qm@“agf {h8E@pitopes.
UPE@seific L) 26k19 |wh?e@ @élanﬁ@ﬁQa s NAeh 37BN v, are also contemplated

% 6107? g é gﬁgﬁil 181) 6107861 SEQ
hercfiyad cagialso 85 4. ‘(YSE@“P?%ON@I eyl @ref%biwf; %aqe@éeg jigining for
IFNNQ»r 21i88}ytojiine? Gf€ 778 26ro SBiflatibh Weh 0O é) mogiof 28 10FRARscribed UPEC

R 438 B GERARIL Wy o

%TO@PEQ‘BELW%ZHG(&SEQII? BLINO; OQUBIngpecz'@l@M}ZE CEIBEQ firpliferate in
respdkde t@6k&)or mdle o GEABREIiedcRbQ do @F l4e207) Qi - 26108075
(SEQ ID NO 208) gi-26108076 EQ ID NGO 209) 25
gi - 26108084 (SEQ ID NO. 210) gi - 26108096 (SEQ | D NO
It wilite)unddrst@BIRE 186nveBkQ hbodiDlesilR) by gy 2tek@Bd 6nly Snddifications

T e M e

(SEQ ID NO 235) gi-26108657 (SEQ I D NO  236)

gi - 26108659 (SEQ ID NO 237) gi-26108660 (SEQ | D NO
238) gi- 26108663 (SEQ I D NO. 240) gi-26108668 (SEQ I D
NO  241) gi-26108779 (SEQ ID NO 277) gi-26108811 (SEQ
ID NO 279) 30 gi-26108813 (SEQ ID NO 280)

gi - 26108816 (SEQ I D NO 281) gi-26108818 (SEQ I D NO
283) gi-26108826 (SEQ ID NO 284) gi-26108898 (SEQ I D
NO  289) gi-26108915 (SEQ ID NO 290) gi-26109141
(SEQ ID NO 306) gi-26109160 (SEQ ID NO 308)

gi - 26109178 (SEQ ID NO. 309) gi- 26109396 (SEQ I D NO
314) gi-26109400 (SEQ ID NO. 315) gi-26109406 (SEQ I D
NO 317) gi-26109490 (SEQ ID NO 322) gi-26109512
(SEQ ID NO 323) gi-26109519 (SEQ ID NO 325) 35

gi - 26109522 (SEQ ID NO 326) gi-26109548 (SEQ | D NO
327) gi-26109730 (SEQ ID NO. 348) gi-26109753 (SEQ I D
NG~ 352) gi-26109761 (SEQ I D NO 354) gi-26109807 (SEQ
ID NO 357) gi-26109809 (SEQ ID NO 358) gi-26109811
(SEQ I D NO. 359) gi-26109831 (SEQ | D NO. 368)

gi - 26109842 (SEQ ID NO 374)6yi - 26109844 (SEQ I D NO
375) gi-26109849 (SEQ ID NO. 377) gi-26109861 (SEQ ID
NO  381) gi-26109871 (SEQ ID NO 387) gi-26109877 (SEQ
ID NO. 389) 40 gi-26109878 (SEQ | D NO. 390)

gi - 26109879 (SEQ ID NO. 391) gi-26109908 (SEQ | D NO
395) gi-26109915 (SEQ I D NO 396) gi-26109927 (SEQ ID

A I~ NN\ NS A NN NN~ 1 NN A NN\




gi - 26110198 (SEQ I D NO. 427) gi-26110532 (SEQ | D NO
441) gi-26110614 (SEQ I D NO. 445) 45 gi-26110650 (SEQ
WO DOS@15476) gi - 26110671 (SEQ I D NO. 449) gi - 26Q1/032066/005912
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(SEQ ID NO 461)

gi - 26110764 (SEQ ID NO 467) gi

468) i -

Loy

26110782 (SEQ ID NO 473) gi-

Pt b o3

ID NO 479)

i - 26110762 (SEQ ID NO 466)
- 26110766 (SEQ ID NO
26110785 (SEQ ID

-26110844

BE°(SEQ I D NO 488)

nzezmmammusetp | D MEX10630JSEQH N2 @)1 10977 o-EHIgBI5LSEAAID NO: 3
4@1@106@36 (SBUDOOST ( SEQ-BLEMIOISERTBYO: §) -

NIE26165490) (SBSDIDO: 7261 1 1 3E2410p40B(IER ID NDE) 547)
(SRANGHS (SED IDBI9AY) gi

oi-28 B 41 BB D NSED)

501291064 77(9BIDNO3B) ( SEQ-21I6AXSEGTAYO: 1§i -

NIG26165785) (S ID G110 573 02610639 (SERMD NB 28) i -
IDNGI 229611 TEBIOEREEAITNNES) 586)
(GRECVRBTS (KD IDBBEP) gi -

| 2B EE)

)
2611 1B2F306848E%BQ IDNO: 6)
gi-262@44618FQID NO: 9)
- 2B I0BU2BEQEEND: 1) NO 5526106454 (SEQ ID NO: 12
| D NIE61064GB8§SEQID 9B 14)1525 (IBEPEHO ($§Q 1D NO: 15
261 10tBAGB4{9CHEQ 1P NO: 18
25261066PASECER0: 2

)
)

976108680 13HEBD NO: 24

226108797 (SEQEEND: L) NO  5H%5)065831SEARD NO: 27

202808 (SAYID NOT8US2 0GB DOBO (CBQ IDTHBLE 3 - GI5203066924950dE NO: 30

agirBq 1594 SEQ |§|N021610634@6'(0@613E®|D\N@ 3B) 2 gig-ZeA0BIHR IDNO: 33

(GBREIA593 (B D 34)
gqi-zemzﬁamm SED
N6 108657

(BRANGEEY (RS 1D96)43) 8

od- QQMW%WIDQQEQ I

N@%@eg? SEQID
-2685p X%‘DQQ%
[\1(13261q_6ﬁ (SEQ ID

o -263856 %UDQQ

SEQ D
I-2AT P BRSUD NG
1

N@%%

(ss 603 (kg IDHD
26367 M4PEBEHID

,\@261@7@ (SEQ ID)Q: 7

2B REHREEID NG

NE26197330)(SEQ IDNG: %

o 2%7@ 48D

D UD H

(

or 2610726 (SEQ ID NO: 88)
gi-26107267 (SEQ ID NO: 91)
gi-26107393 (SEQ ID NO: 94)
gi-26107455 (SEQ ID NO: 97)
gi-26107465 (SEQ ID NO: 100)
gi-26107470 (SEQ ID NO: 103)
gi-26107476 (SEQ ID NO: 106)
gi-26107483 (SEQ ID NO: 109)
gi-26107498 (SEQ ID NO: 112)
gi-26107505 (SEQ ID NO: 115)
¢i-26107508 (SEQ ID NO: 118)
gi-26107514 (SEQ ID NO: 121)
gi-26107517 (SEQ ID NO: 124)
gi-26107525 (SEQ ID NO: 127)
gi-26107530 (SEQ ID NO: 130)
gi-26107540 (SEQ ID NO: 133)
gi-26107544 (SEQ ID NO: 136)
gi-26107554 (SEQ ID NO: 139)
gi-26107666 (SEQ ID NO: 142)
gi-26107688 (SEQ ID NO: 145)
gi-26107693 (SEQ ID NO: 148)

3 gH25106500 (56640 NGBER)
| D NiE36108525 (SEQ

(EQP NG 7260 168 (BAMNO 317))
gig-2D 87 56 I Nsk=¢)

gi-26107265 (SEQ ID NO 89)
gi-26107269 (SEQ D NO: 92)
gi-26107451 (SEQ ID NO: 95)
gi-26107459 (SEQ ID NO: 98)
gi-26107468 (SEQ ID NO: 101)
gi-26107471 (SEQ ID NO: 104)
gi-26107477 (SEQ ID NO: 107)
gi-26107484 (SEQ ID NO: 110)
gi-26107499 (SEQ ID NO: 113)
¢i-26107506 (SEQ ID NO: 116)
gi-26107509 (SEQ ID NO: 119)
gi-26107515 (SEQ ID NO: 122)
gi-26107518 (SEQ ID NO: 125)
gi-26107528 (SEQ ID NO: 128)
gi-26107534 (SEQ ID NO: 131)
gi-26107541 (SEQ ID NO: 134)
gi-26107548 (SEQ ID NO: 137)
gi-26107578 (SEQ ID NO: 140)
gi-26107673 (SEQ 1D NO: 143)
gi-26107690 (SEQ ID NO: 146)
gi-26107698 (SEQ ID NO: 149)

-47-

| D NG-20506

ID NO:, gi-261

014SEQ ID NO: 36

@38)26107 QBZH1FESIB(PHIP NO: 39
oi-263E962973FSID NO: 42

)
1)
)
)
)
)
)
i
0pp351$EQYD NO: 45)
)
)
)
)
)
)
)
)

D IiE36108844 {SEQ ID N@ 49 261@?@1@6{8 Ip NO: 48
261362@@6@2 £ NP5SHO -264@6656 (SEQ ID NO: 51

| D MIE108$B)SER 5:261078%26(‘@% $H§ ID NO: 54
gi 995108668 GEQ D NO 91@4% %SEQ ID NO: 57

| D 1930106698 § SEQ %@ 5%610807%2 ($HS 1D NO: 60
26]36?9@?@6 @67,%0 209 SEQ ID NO: 63

| D 1936106728 SEQ 4 65)g 261@@@3@40 (SEQ ID NO: 66
20 9ppo 10759 (5B R BBNG: é@Q I D m’ﬁ“ﬂ@ SEfYID NO: 69
I D N@moi%@jSEQ D G 7Hi 261%@3@70 1P NO: 72
- 26 1/ HR07 YorRio, 233264079 IDNO: 75

| D &@6102§5§§§Q 7961086324 & $ﬁ§ IDNO: 78
- 2685788741 g RO 237 26.107 -xSEQ ID NO: 81
| D 9433108% gg 8@61086&2 (59 IDNO: 84

gi-26107258 (S QID gi-2610726

gi-26107266 (SEQ ID NO: 90
gi-26107309 (SEQ ID NO: 93
gi-26107452 (SEQ ID NO: 96
gi-26107461 (SEQ ID NO: 99
gi-26107469 (SEQ ID NO: 102)
gi-26107473 (SEQ ID NO: 105)
gi-26107480 (SEQ ID NO: 108)
)
)

)
)
)
)
)
SEQID NO: 87)
)
)
)
)

(
(
(
(
(
(
(
(
gi-26107486 (SEQ ID NO: 111
gi-26107502 (SEQ ID NO: 114
gi-26107507 (SEQ ID NO: 117)
gi-26107513 (SEQ ID NO: 120)
gi-26107516 (SEQ ID NO: 123)
gi-26107524 (SEQ ID NO: 126)
gi-26107529 (SEQ ID NO: 129)
gi-26107537 (SEQ ID NO: 132)
gi-26107542 (SEQ ID NO: 135)
gi-26107550 (SEQ ID NO: 138)
gi-26107639 (SEQ ID NO: 141)
gi-26107682 (SEQ ID NO: 144)
gi-26107692 (SEQ ID NO: 147)
gi-26107699 (SEQ ID NO: 150)
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30 29 gi-26108811 (SEQ ID NO 279) +
(SEQ ID NO 280) + 31 gi-26108816 (
WQ2000IB3818 (SEQ I D NO. 283) 33 gi
NO 308) 35 34 gi-26109396 (SEQ ID
gi - 26109519 (SEQ ID NO 325) -52 WO
PCT/ US2006/ 005912 36 gi -

gi-BA079b3 (BB RoAE1)( SEQ K137
gl-lzd%ﬁﬂ &ﬁ@)uo?m gi -

gi- 931073 9&%@&0 191Q |
gi-Di7789880 18 R0Yis0)26 1 @B 75
gi- %1072 8294 01 | k). 2g7753
gi-DiR776(58Q 1D AO: B i 4R IRAB
g %1072@59&&5?10(1 Q I ). Mer7o838d %ng:;%)g

sEQMNo: 152) 3

oi-DR78B9ERQ I NOAG2)T1 - 4BERPAS dE :
g %107@@%@%5@0(15@5 | 07834 BED ID NS 18
gi-beo7I (sEELBNO: 78) O 4i2BH}HP &R (D119

g- %1078 é@ﬁ@ﬂo 19! Q | . 297854 b ID N3 180 -

gi-Dé70ék468q 1D RS: Bh)- 26 1010446 (SBEB Nd1O: 4
gi-5107860% N6 R0 (BB Q | B-DKa7sod B8N 1D R 18 -

gi-Déd7945(SBQ 1D RG: 190)- 26 §i1BRIA7 (SBEP Nd1MO:
gi- %107@693(51@3%5 RO(195Q | B-B792d
gi-Dé79869dRq 1B ROGP6 gl 8 10R8 GEQ B hH)
gi-23167861 X430 Ro (1960 | zbl@vgsﬁ Q1D N2 2@ -
gi-248028qdRQ 16 RoWo2) 261@126&)603() 10 ND: DRy
gi-2p1088813ehB Ro(B5Q | -H8042 GER 153¢D: 668) 9
gi-24bsotR€hQ 1D 66 208 261;&2%&)3(36 2355@ M@z@ép

EA76 bEQ B H@)NO
o733

0 1D 15511} - 261 108KT0hodo
NO 210798

30 gi-26108813
SEQ I D NO 281) 32

-26109160 PCEHQS10D5/005912

NO. 314) 35
2006/ 091517

26109522 (SEQ I D NGO 326) +

8 9. 20d08 (8 15 R6Qs3)
- 07755 (S ID NO: 156)
26 1085 740%8:Q 1b Ro: 159)
368)gi.25107453 (SEQ ID NO: 162)
610 %76@%@[5%0: 165)

)

)

NO. EQID NO: 168

77
| - 261096468 (SeRFNb71
NO

; éa)]wéﬂ' SEQID NO: 174
gl 989 E(QEﬁEQJ 177
NO. A#30785498EQ ID NO: 180
261 St ih Ro: 183
2646¥867ISEQ ID NO: 186

261 9@ 9295 1h Ro: 189
487926167818 (SEQ ID NO: 192
é@@ b Ro: 195

EQID NO: 198
261 141 %52eb04758£Q 1b Ro: 201
| - 26151680 éE‘@E@Nb Doy
59926168834 (SEQ ID NO: 210

)
gi-26108096 (SEQ ID NO: 211)
gi-26108147 (SEQ ID NO: 214)
gi-26108164 (SEQ ID NO: 217)
gi-26108193 (SEQ ID NO: 220)
gi-26108213 (SEQ ID NO: 223)
gi-26108299 (SEQ ID NO: 226)
gi-26108563 (SEQ ID NO: 229)
gi-26108650 (SEQ ID NO: 232)
gi-26108656 (SEQ ID NO: 235)
gi-26108660 (SEQ ID NO: 238)
gi-26108668 (SEQ ID NO: 241)
gi-26108678 (SEQ ID NO: 244)
gi-26108683 (SEQ ID NO: 247)
¢i-26108689 (SEQID NO: 250)
gi-26108711 (SEQ ID NO: 253)
gi-26108715 (SEQID NO: 256)
gi-26108720 (SEQ ID NO: 259)
gi-26108723 (SEQ ID NO: 262)
gi-26108726 (SEQ ID NO: 265)
gi-26108747 (SEQID NO: 268)
gi-26108768 (SEQ ID NO: 271)
gi-26108775 (SEQ ID NO: 274)
gi-26108779 (SEQID NO: 277)
¢i-26108813 (SEQ ID NO: 280)
gi-26108818 (SEQ ID NO: 283)
gi-26108862 (SEQ ID NO: 286)
gi-26108898 (SEQ ID NO: 289)
¢i-26109000 (SEQ ID NO: 292)
gi-26109026 (SEQ ID NO: 295)
gi-26109126 (SEQ ID NO: 298)
gi-26109129 (SEQ ID NO: 301)

gi-26108136 (SEQ ID NO: 212)
gi-26108151 (SEQ ID NO: 215)
gi-26108174 (SEQ ID NO: 218)
¢i-26108194 (SEQ ID NO: 221)
gi-26108215 (SEQ ID NO; 224)
gi-26108374 (SEQ ID NO: 227)
gi-26108639 (SEQ ID NO: 230)
gi-26108651 (SEQ ID NO: 233)
gi-26108657 (SEQ ID NO: 236)
gi-26108662 (SEQ ID NO: 239)
gi-26108676 (SEQ ID NO: 242)
gi-26108680 (SEQ ID NO: 245)
gi-26108684 (SEQ ID NO: 248)
gi-26108692 (SEQ ID NO: 251)
gi-26108712 (SEQ ID NO: 254)
gi-26108716 (SEQ ID NO: 257)
gi-26108721 (SEQ 1D NO: 260)
gi-26108724 (SEQ ID NO: 263)
gi-26108728 (SEQ ID NO: 266)
gi-26108756 (SEQ ID NO: 269)
¢i-26108769 (SEQ ID NO: 272)
gi-26108776 (SEQ ID NO: 275)
gi-26108810 (SEQ ID NO: 278)
gi-26108816 (SEQ ID NO: 281)
gi-26108826 (SEQ ID NO: 284)
gi-26108877 (SEQ ID NO: 287)
gi-26108915 (SEQ ID NO: 290)
gi-26109006 (SEQ ID NO: 293)
gi-26109062 (SEQ ID NO: 296)
gi-26109127 (SEQ ID NO: 299)
gi-26109130 (SEQ ID NO: 302)
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)
)
)
)
)
)
)
)
;
574)gi-261086% (SEQID NO: 204)
)
)
)
)
)
)
)
)
)
)

(

(

gi-26108146 (SEQID NO: 213
gi-26108157 (SEQID NO: 216
gi-26108192 (SEQ D NO: 219
¢i-26108196 (SEQ ID NO: 222
gi-26108216 (SEQID NO: 225
gi-26108422 (SEQ D NO: 228
gi-26108640 (SEQ D NO: 231
gi-26108654 (SEQ ID NO: 234
gi-26108659 (SEQ ID NO: 237)
gi-26108663 (SEQ ID NO: 240)
gi-26108677 (SEQID NO: 243)
gi-26108682 (SEQ ID NO: 246)
gi-26108686 (SEQ ID NO: 249)
gi-26108708 (SEQID NO: 252)
gi-26108714 (SEQID NO: 255)
gi-26108717 (SEQ ID NO: 258)
gi-26108722 (SEQ ID NO: 261)
gi-26108725 (SEQ ID NO: 264)
gi-26108739 (SEQID NO: 267)
gi-26108765 (SEQ ID NO: 270)
gi-26108770 (SEQID NO: 273)
gi-26108778 (SEQ ID NO: 276)
gi-26108811 (SEQID NO: 279)
gi-26108817 (SEQID NO: 282)
gi-26108860 (SEQ ID NO: 285)
gi-26108896 (SEQ ID NO: 288)
gi-26108952 (SEQ ID NO: 291)
gi-26109008 (SEQ ID NO: 294)
gi-26109065 (SEQ ID NO: 297)
gi-26109128 (SEQ ID NO: 300)
gi-26109131 (SEQ ID NO: 303)
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wor@clogn31% d e val ue overlap %

WO 2006/ 091517 PCT/ US2006/ 005912 TABLE 4 - K12 hits

SEQ K12 JWB110 DH10B ID e value overlap % d e val ue

d 1 1. E-50 87PAD0SRF6/005912
4. E-50 86/100 86 7.E-50 86/100 86 2 10 10 1.E-17

42/ 63 66 3 2.E-29 81/263 30 2.E-29 81/263 30 7.E-26

45/ 123 36 4 1.E-32 135/531 25 1.E-32 135/531 25

2415187324 S5d DAL ¥ 5 glB1080y7 QlDﬁ\lcﬁst’é) 07 304.363ab1449sEQ 1D NO: 306)
Sqi-Be 16044338 L R 02%7)8. E Dz%m@% 0 1 ée@ow%ééb B-Ro: 309)
1§12618024QsEDD NO: 31@0 1@ o0 SEéib No: Eﬂ 1 (SEQ ID NO: 312)
3i-BB10581145¢RB 40283 8 Exi28100436 &84 1030 31k 0 E AR (820D NO: 315)
8@2@0@0@9&@]&@6@3 /gpza’ég@@ (SP@ 21783 1 %169%(35(2 ID NO: 318)
2594100428 (e 1D NG449)259/gARhohat (seq bAdb: 2308 385 b0l (sEqQ D NO: 321)
Tqi-B318%39 @l@%@ 7. 2@@9@5(&6&@:%\15@23 . E- 8% d59a6 B9EQiONO: 324)
1526309519/(8EGLA RO2HE 70 &6@@5%&6@@@6 0 3. 1062008444208 NO: 327)

7@261@@81](8@@9013@ / 1892695k tse@  Net440) 89 76y 24 do58595EQ ID NO: 330)
14941348 ﬁf@ DN 04 E+0 2600438 @Eq B NP adz00 7 813%9EQ ID NO: 333)
Qyi-B8't 19201 1B NO: 28108630 (B4 B N4 83585 a- 1245130840/ SH40D No: 336)
8@2@69@%&8@%6%@7 85 1]2@10363 93 IDIERLBPE 86 LosimoBB (SEQ ID NO: 339)
169513986 (€D 1O NB- 326; 145/2@@)@646 EQBNGlady 80 1434616840 %@ ID NO: 342)
19153165@4314653116546 89 2. G=8ocd éﬁﬂucﬁw 21 1Qy-%909847fsERAD NO: 345
33061006684 SECRB NO: )00 GiH2{09633 s§@ldiNcE3@9 672/ (330985
Qyi-Bot(H041449e8 1B RO: B 231280970 (SEQ D NA35b0 10 1fdos13dp51
4585189253460 1IBAD: %2  2Qi-281d97B0(sEQ D N 3580 10 1fs1608611$EQUONO: 354
1@261@966@3@1@&05855)146g&émﬁeoE(sz@lDEr\id isbp 34 2i-I51308079sHQIE Ro: 357
3f>261@B09XSEQUOND®B58)3 1 §iefbB811BEQBNGLO59L0 10 gi-B309812kSERID NO: 360
IHTNVEB (S0 IONB-BY 16 ¢il6MB12 BEQ IDENGL 96201/ 42Q;i-%109813 EQ ID NO: 363
25-251 8264 SHAUT N 02364) 2. Egi¥5109627 (5EQ 1D 3d3) 35 Lyi-25163828 (SEQ ID NO: 366
IPBNRBY) (SEQ IBLNE-BY 108{818s3BEEQ IDENCHEBSIL 09/ 3326359833 3EEQIONO: 369

SEQ ID NO: 348
QlONO: 351

1d261@834 (SEQ ID NO; 370)
gi-26109841 (SEQ ID NO: 373)
gi-26109845 (SEQ ID NO: 376)
gi-26109853 (SEQ ID NO: 379)
gi-26109862 (SEQ ID NO: 382)
gi-26109868 (SEQ ID NO: 385)
0i-26109873 (SEQ ID NO: 388)
gi-26109879 (SEQ ID NO: 391)
0i-26109895 (SEQ ID NO: 394)
9i-26109927 (SEQ ID NO: 397)
gi-26109931 (SEQ ID NO: 400)
gi-26109938 (SEQ ID NO: 403)
gi-26109955 (SEQ ID NO: 406)
gi-26109990 (SEQ ID NO: 409)
gi-26109994 (SEQ ID NO: 412)
gi-26110010 (SEQ ID NO: 415)
gi-26110024 (SEQ ID NO: 418)
gi-26110029 (SEQ ID NO: 421)
gi-26110032 (SEQ ID NO: 424)
9i-26110198 (SEQ ID NO: 427)
gi-26110273 (SEQ ID NO: 430)
gi-26110460 (SEQ ID NO: 433)
gi-26110465 (SEQ ID NO: 436)
gi-26110529 (SEQ ID NO: 439)
gi-26110559 (SEQ ID NO: 442)
gi-26110614 (SEQ ID NO: 445)
gi-26110658 (SEQ ID NO: 448)
gi-26110675 (SEQ ID NO: 451)
gi-26110700 (SEQ ID NO: 454)

gi-26109835 (SEQ ID NO: 371)
gi-26109842 (SEQ ID NO: 374)
gi-26109849 (SEQ ID NO: 377)
gi-26109855 (SEQ ID NO: 380)
gi-26109864 (SEQ ID NO: 383)
gi-26109870 (SEQ ID NO: 386)
gi-26109877 (SEQ ID NO: 389)
gi-26109880 (SEQ ID NO: 392)
gi-26109908 (SEQ ID NO: 395)
gi-26109928 (SEQ ID NO: 398)
gi-26109935 (SEQ ID NO: 401)
gi-26109941 (SEQ ID NO: 404)
gi-26109956 (SEQ ID NO: 407)
gi-26109991 (SEQ ID NO: 410)
gi-26109995 (SEQ ID NO: 413)
gi-26110011 (SEQ ID NO: 416)
gi-26110025 (SEQ ID NO: 419)
gi-26110030 (SEQ ID NO: 422)
9i-26110033 (SEQ ID NO: 425)
gi-26110269 (SEQ ID NO: 428)
gi-26110457 (SEQ ID NO: 431)
gi-26110461 (SEQ ID NO: 434)
gi-26110466 (SEQ D NO: 437)
gi-26110530 (SEQ ID NO: 440)
gi-26110564 (SEQ ID NO: 443)
gi-26110650 (SEQ ID NO: 446)
gi-26110671 (SEQ ID NO: 449)
gi-26110685 (SEQ ID NO: 452)
gi-26110708 (SEQ ID NO: 455)

-49-

)
)
)
)
)
)
)
)
)
¢i-26100837 (SEQ D NO: 372)
gi-26109844 (SEQ ID NO: 375)
¢i-26109852 (SEQ ID NO: 378)
¢i-26109861 (SEQ ID NO: 381)
gi-26109867 (SEQ ID NO: 384)
gi-26109871 (SEQ ID NO: 387)
gi-26109878 (SEQ ID NO: 390)
¢i-26109881 (SEQ ID NO: 393)
gi-26109915 (SEQ ID NO: 396)
gi-26109930 (SEQ ID NO: 399)
¢i-26109936 (SEQ ID NO: 402)
gi-26109951 (SEQ ID NO: 405)
gi-26109957 (SEQ ID NO: 408)
gi-26109993 (SEQ ID NO: 411)
gi-26110009 (SEQ ID NO: 414)
gi-26110012 (SEQ ID NO: 417)
gi-26110026 (SEQ ID NO: 420)
gi-26110031 (SEQ ID NO: 423)
gi-26110145 (SEQ ID NO: 426)
gi-26110271 (SEQ ID NO: 429)
gi-26110458 (SEQ ID NO: 432)
gi-26110462 (SEQ ID NO: 435)
gi-26110467 (SEQ ID NO: 438)
gi-26110532 (SEQ ID NO: 441)
gi-26110568 (SEQ ID NO: 444)
¢i-26110651 (SEQ ID NO: 447)
9i-26110674 (SEQ ID NO: 450)
gi-26110699 (SEQ ID NO: 453)

¢i-26110734 (SEQ ID NO: 456)
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37 2. E-15 95/465 20 2. E-15 95/465 20 4. E-15 95/465 20

38 10 10 10 39 10 10 10 40 10 10 10 41 10 10 10 42
wa0s09597 43 10 10 10 44 2. E-43 96/ 253 37 2. BEHWBS2006/005912

96/ 253 37 3. E-43 96/ 254 37 45 4.E-72 148/422 35

4. E-72 148/ 422 35 5. E-67 141/388 36 46 2.E-52 122/398

30 2. E-52 122/398 30 6. E-48 93/318 29 47 2. E-18

g@@l@dﬁa?(é@m%%o&sﬁ) 18 RBP4 aIONG 463 12 1 fzeﬂ@ﬁ @EQID%4 59)
ol 6N @RN6E DB Nolibo)PCT. i He20R6/(RATNS 46148 1. 62)
913361%719‘3(353@6/;\@9@3)2 45110752 {sE0/I9QS 4 49 Qeﬁd? 5%0 465)

813762 (3 Db 466)E- 06T 0ARBERD No:FsAHE 59/ 5@1@@5(@&1 DNS: 468)
g.@mﬁw séc315/r\r®5cﬁ59)30 45118f60 B /e 47 1. E- -5614037'161(567& 28: 471)
915 1017 SEPIDND/ Z20 26-7b1 o7 e Q76 4. 10789 (32D X8 474)

64 1@ ssrsRD IO 784 35 2119761520 B8 LAd 35 21531k SEQID NO 477)
g@a‘i’dﬂm& B0, & 10 g;lééﬂbﬂm s@@ I0HG0: 1) 10 Saghéhy 80)
9@61&78614@&?(21@/:\!@04% 25 r0ehd %ﬂ@a@z 21 2. 2@3%8411 §éQ7u.‘}Qo 483)
9128 1089 SEDID NO: 480) é -26010d4@ s‘E@ |D|@d4§5 E- 23 ID NO 486)
gi-261k08 @cﬂb&@@tsﬂo 8.gF26%/3858 EéﬁiﬁN@st 62 1. 265!&)8@64 R0 489)
gi48110%7ersEPD N2308)98 4ilosPiobry BRQIAG.498 41  &ds1 ID NO: 492)
g9 RESEBDNOR9P6 8 ¢lBPr00d teed) i@ 404} 10/ 25&2642100 gEQ D NO: 495)
gi-261 08 SERA/NG3b6)28  Didet 148 Ird/shed: 488 6. E- 155191800280 1B R0: 498)

gi-061 11 3k 1D Qo: 66 10 ¢lB3114611 (B 10 16b) 10 6Rodr1e13)6EQ ID NO: 501)
guéeﬁllfbm:swmﬁlol%o% 461689018 e 1[&1@%03%7/ 149264 11029sER IENDZ04)
gi 43N bAQSRBIDAORE08)2 4 4LbME028 BEGoNG: 20642/ 146428 11070sER IENDS07)
gi-2BI023IE OB ND; 988)79  LABI 12T (B8 IBNdEs0Y 148/ 323641102 (SEGUD NO: 510)
g|361lﬁoﬁﬂsriﬂ+b%751©2 3. ﬁSGI@O?Z{UE@WN@%‘IQ? E- 274 %dﬁﬁQs@ﬂD N@Zﬂs)
gi4e1 EH0BRSHAIONS/594)29 @pZEﬂ?r@M ISEQ/BNG 58y 6. E—éﬁ.@sﬂﬂéb’ SEPD R8: 516)
gi- 7631124&85&%1@%324 et RIS 3¢ 36 Iy 53151@43](@ I8Ré: 519)
gi-263111664SEOD NO: 5R0)E- 09i-B6/1 B4 (SEQ IDN® 529 10 14226111170 (SEQID NO: 522)

gi-26111221 (SEQ ID NO: 523)
gi-26111229 (SEQ ID NO: 526)
gi-26111266 (SEQ ID NO: 529)
gi-26111278 (SEQ ID NO: 532)
gi-26111281 (SEQ ID NO: 535)
gi-26111294 (SEQ ID NO: 538)
gi-26111303 (SEQ D NO: 541)
gi-26111323 (SEQ ID NO: 544)
gi-26111394 (SEQ ID NO: 547)
gi-26111404 (SEQ ID NO: 550)
gi-26111409 (SEQ ID NO: 553)
gi-26111418 (SEQ ID NO: 556)
gi-26111421 (SEQ ID NO: 559)
gi-26111425 (SEQ ID NO: 562)
gi-26111428 (SEQ ID NO: 565)
gi-26111442 (SEQ ID NO: 568)
gi-26111453 (SEQ ID NO: 571)
gi-26111536 (SEQ ID NO: 574)
gi-26111560 (SEQ ID NO: 577)
gi-26111589 (SEQ ID NO: 580)
gi-26111597 (SEQ ID NO: 583)
gi-26111620 (SEQ ID NO: 586)
gi-26111638 (SEQ ID NO: 589)
gi-26111660 (SEQ ID NO: 592)
gi-26111673 (SEQ ID NO: 595)
gi-26108604 (SEQ ID NO: 598)

gi-26111225 (SEQ ID NO: 524)
gi-26111264 (SEQ ID NO: 527)
gi-26111270 (SEQ ID NO: 530)
gi-26111279 (SEQ ID NO: 533)
gi-26111284 (SEQ ID NO: 536)
gi-26111301 (SEQ ID NO: 539)
gi-26111304 (SEQ ID NO: 542)
¢i-26111324 (SEQ ID NO: 545)
gi-26111395 (SEQ ID NO: 548)
gi-26111405 (SEQ ID NO: 551)
gi-26111411 (SEQ ID NO: 554)
gi-26111419 (SEQ ID NO: 557)
gi-26111422 (SEQ ID NO: 560)
gi-26111426 (SEQ ID NO: 563)
gi-26111431 (SEQ ID NO: 566)
gi-26111443 (SEQ ID NO: 569)
gi-26111510 (SEQ ID NO: 572)
gi-26111537 (SEQ ID NO: 575)
gi-26111573 (SEQ ID NO: 578)
gi-26111591 (SEQ ID NO: 581)
gi-26111612 (SEQ ID NO: 584)
gi-26111626 (SEQ ID NO: 587)
gi-26111652 (SEQ ID NO: 590)
gi-26111670 (SEQ ID NO: 593)
gi-26111674 (SEQ ID NO: 596)
gi-26109866 (SEQ ID NO: 599)
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gi-26111226 (SEQ ID NO: 525)
gi-26111265 (SEQ ID NO: 528)
gi-26111272 (SEQ ID NO: 531)
gi-26111280 (SEQ ID NO: 534)
gi-26111287 (SEQ ID NO: 537)
gi-26111302 (SEQ ID NO: 540)
gi-26111322 (SEQ ID NO: 543)
gi-26111325 (SEQ ID NO: 546)
gi-26111398 (SEQ ID NO: 549)
gi-26111407 (SEQ ID NO: 552)
gi-26111414 (SEQ ID NO: 555)
gi-26111420 (SEQ ID NO: 558)
gi-26111424 (SEQ ID NO: 561)
gi-26111427 (SEQ ID NO: 564)
gi-26111441 (SEQ ID NO: 567)
gi-26111450 (SEQ ID NO: 570)
gi-26111525 (SEQ ID NO: 573)
gi-26111542 (SEQ ID NO: 576)
gi-26111587 (SEQ ID NO: 579)
gi-26111596 (SEQ ID NO: 582)
gi-26111614 (SEQ ID NO: 585)
gi-26111630 (SEQ ID NO: 588)
gi-26111659 (SEQ ID NO: 591)
gi-26111671 (SEQ ID NO: 594)
gi-26109898 (SEQ ID NO: 597)



76 10 10 10 77 10 10 10 78 10 10 10 79 10 10 10 80

10 10 10 81 10 10 10 82 3.E-16 57/172 33 3.E-16
wG2008/215838 5. E-16 57/172 33 83 10 10 0. 002 24PADRSRB6/005912

84 10 10 10 85 10 10 10 86 10 10 10 87 6.E-10

84/ 348 24 6. E-10 84/348 24 7.E-09 44/140 31 88 10 10

10 89 10 10 10 90 7.E-05 48/208 23 7.E-05 48/ 208 23

éAﬁLgé 521/3. Rf&gedﬁljh 10 10 92 1.E-18 37/67 55
o Pl di13 3 BEAAL e

0 NO: 26

ﬁ‘» 7/4 6588 (SEQ [D 150 2(1) %gl/ 32:‘ o ‘% ]1D NO: 303
191 3 é SEQ ID NO: 36)

] ;1'520 QIR0 87 E 51 92 ‘ﬁ ID NO: 59)
Em@absﬁ@édl 8@ 1. Ebid109630 dskQ 105 00 7. NO: 76)
3@ 26072 RgEALBMoAAH 38 lzeﬁa*zﬁ@ st@@jr@déo 38 101g| %1@2?55 EQ ID NO: 81

)
1802418247 (88Q BNB: @9 102(822048 EémENcS@s 102/ 322063372491 Op NO: 84)
1@2611072511(931 IbRO13) 10 glB4730 (SEQ IDLGD: 871;05 10 glﬁbw;z&olsrzo ID NO: 88)
2908 87282SEQL0GI018Y) 10 @L—ZBQﬁ%Q@E@B) B 93)107 1Ghi-26207383 (S8 ID NO: 94)
16261 07490 SEQLIOB019B) 10 16101408 (SEQ IOLQ0: 312 04 7@?6305’4022&& D NO: 114)
)

15

20

25

30

35

40

45

50

i §-26107017HGEQLIO NO1RE) 10 gitB10I8518 (SEQ® N® 145D 10 gkdsdo7s 1BQ1® NO: 138
gi-26107554 (SEQ IDNO: 139)  gi-26107666 (SEQ ID NO: 142) gi-26107673 (SEQ ID NO: 143)
gi-26107688 (SEQ IDNO: 145)  gi-26107692 (SEQ ID NO: 147) gi-26107698 (SEQ ID NO: 149)
gi-26107699 (SEQ IDNO: 150)  gi-26107708 (SEQ ID NO: 153) gi-26107719 (SEQ ID NO: 155)
gi-26107739 (SEQ IDNO: 159)  gi-26107741 (SEQID NO: 160) gi-26107751 (SEQ ID NO: 161)
gi-26107759 (SEQ IDNO: 165)  gi-26107774 (SEQID NO: 167) gi-26107794 (SEQ ID NO: 170)
gi-26107808 (SEQ IDNO: 171)  gi-26107835 (SEQ ID NO: 176) gi-26107843 (SEQ ID NO: 178)
gi-26107851 (SEQ IDNO: 179)  gi-26107855 (SEQ ID NO: 181) gi-26107861 (SEQ ID NO: 183)
gi-26107864 (SEQ IDNO: 184)  gi-26107890 (SEQ ID NO: 188) gi-26107926 (SEQ ID NO: 194)
gi-26107942 (SEQ IDNO: 195)  gi-26107959 (SEQ ID NO: 197) gi-26107960 (SEQ ID NO: 198)
gi-26107961 (SEQ IDNO: 199)  ¢i-26107962 (SEQ ID NO: 200) gi-26108028 (SEQ ID NO: 202)
gi-26108073 (SEQ IDNO: 207)  gi-26108075 (SEQ ID NO: 208) gi-26108076 (SEQ D NO: 209)
gi-26108084 (SEQ IDNO: 210)  gi-26108096 (SEQ ID NO: 211) gi-26108136 (SEQ ID NO: 212)
gi-26108216 (SEQ IDNO: 225)  gi-26108422 (SEQ ID NO: 228) gi-26108650 (SEQ D NO: 232)
gi-26108651 (SEQ IDNO: 233)  gi-26108656 (SEQ ID NO: 235) gi-26108657 (SEQ ID NO: 236)
gi-26108659 (SEQ IDNO: 237)  gi-26108660 (SEQ ID NO: 238) gi-26108663 (SEQ D NO: 240)
gi-26108668 (SEQ IDNO: 241)  gi-26108779 (SEQ ID NO: 277) gi-26108811 (SEQ D NO: 279)
gi-26108813 (SEQ IDNO: 280)  gi-26108816 (SEQID NO: 281) gi-26108818 (SEQ D NO: 283)
gi-26108826 (SEQ IDNO: 284)  gi-26108898 (SEQ ID NO: 289) gi-26108915 (SEQ ID NO: 290)
gi-26109141 (SEQ IDNO: 306)  ¢i-26109160 (SEQ ID NO: 308) gi-26109178 (SEQ ID NO: 309)
gi-26109396 (SEQ IDNO: 314)  gi-26109400 (SEQ ID NO: 315) gi-26109406 (SEQ 1D NO: 317)
gi-26109490 (SEQ IDNO: 322)  ¢i-26109512 (SEQ ID NO: 323) gi-26109519 (SEQ ID NO: 325)
gi-26109522 (SEQ IDNO: 326)  i-26109548 (SEQ ID NO: 327) gi-26109730 (SEQ 1D NO: 348)
gi-26109753 (SEQ IDNO: 352)  i-26109761 (SEQ ID NO: 354) gi-26109807 (SEQ ID NO: 357)
gi-26109809 (SEQ IDNO: 358)  gi-26109811 (SEQ ID NO: 359) gi-26109831 (SEQ ID NO: 368)
gi-26109842 (SEQ IDNO: 374)  i-26109844 (SEQ ID NO: 375) gi-26109849 (SEQ ID NO: 377)
gi-26109861 (SEQ IDNO: 381)  gi-26109871 (SEQ ID NO: 387) gi-26109877 (SEQ ID NO: 389)
gi-26109878 (SEQ IDNO: 390)  gi-26109879 (SEQ ID NO: 391) gi-26109208 (SEQ ID NO: 395)
gi-26109915 (SEQ IDNO: 396)  gi-26109927 (SEQ ID NO: 397) gi-26109935 (SEQ 1D NO: 401)
gi-26109936 (SEQ IDNO: 402)  gi-26109938 (SEQ ID NO: 403) gi-26109941 (SEQ ID NO: 404)
gi-26109956 (SEQ IDNO: 407)  ¢i-26109994 (SEQ ID NO: 412) gi-26110029 (SEQ ID NO: 421)
gi-26110198 (SEQ IDNO: 427)  gi-26110532 (SEQ ID NO: 441) gi-26110614 (SEQ ID NO: 445)
gi-26110650 (SEQ IDNO: 446)  ¢i-26110671 (SEQ ID NO: 449) gi-26110746 (SEQ 1D NO: 461)
gi-26110762 (SEQ IDNO: 466)  gi-26110764 (SEQ ID NO: 467) gi-26110766 (SEQ 1D NO: 468)
gi-26110782 (SEQ IDNO: 473)  gi-26110785 (SEQ ID NO: 475) gi-26110794 (SEQ ID NO: 479)
gi-26110844 (SEQ IDNO: 487)  gi-26110856 (SEQ ID NO: 488) gi-26110976 (SEQ ID NO: 490)
gi-26110977 (SEQ IDNO: 491)  ¢i-26110987 (SEQ ID NO: 493) gi-26111303 (SEQ ID NO: 541)
gi-261113%4 (SEQ IDNO: 547)  g¢i-26111411 (SEQ ID NO: 554) gi-26111424 (SEQ ID NO: 561)
gi-26111431 (SEQIDNO: 566)  gi-26111525 (SEQ ID NO: 573) gi-26111536 (SEQ ID NO: 574)
gi-26111542 (SEQ IDNO: 576)  gi-26111573 (SEQ ID NO: 578) gi-26111614 (SEQ ID NO: 585)
gi-26111620 (SEQ IDNO: 586)  gi-26111630 (SEQ ID NO: 588) gi-26111673 (SEQ ID NO: 595)

-51-



115 10 10 10 116 8.E-50 130/503 25 8. E-50 130/ 503 25
1.E-49 130/503 25 117 10 10 10 118 10 10 10 119 10
WA 00080915120 4. E-58 117/ 182 64 4.E-58 117/ 182 GHCERUR086005912
87/183 47 121 8.E-51 95/171 55 8.E-51 95/171 55
7.E-17 50/ 149 33 122 6. E-82 144/223 64 6. E-82 144/ 223
64 8.E-48 94/224 41 123 0. E+00 546/ 853 64 0. E+00
TABAE/385%6 6 et Eir ARicasd/ 839 45 124 8.E-30 69/ 171 40
8.E-30 69/171 40 4. E-18 52/ 154 33 125 6. E-27 68/ 151
U5 @i-26198348/ (BEQ IBNG 6F- 23 70/ 169 41 126 0. E+00
287/ 75@1055900 EEeAD3RT/7{55 5l 0. E+00 156/246 63 127 10
10 T0_ 128 4.E-65 157/ 564 27 4.E-65 157/ 564 27 8. E-65
3157/95%%0%64 186UB N 5Th 130 10 10 10 131 10 10 10
432 gmzaaoegmse(szazanam 37F- 31 85/ 284 29 8. E-24 60/ 184 32

33 E-17 132/ 556 23 7.E-17 132/ 556
% %‘50%3 o(%%gqgfégﬁé) E-07 36/134 26 1.E-07 36/ 134
6 2i-261072696/(88Q IRAO:B3B 5. E-53 118/ 315 37 5. E- 53

7118 336103759 (gEée,Dw@/ 35 37 137 0. E+00 917/ 1091 84
0. EF00 897/ 1039 86 0, E+D0 257/288 89 138 10 10 10

8 39 9 ¢H 196502 ESEQ'E?M? 484 42 140 10 10 2.E-16 38/ 43 88
q41 glfs100517. ESER IBNGAI246 142 e- 133 232/ 262 88 a- 133

bR g gitgpa 00, 145.10,10 1, £99 fod] 101

169. E90261026683 (6BQ IDAND:162)10 3. E-14 33/57 57 148 e-179
1%96/35630,31,34@ égg g%@ 34§ 85 e- 156 146/167 87 149 10
10 WO 5008/ 061507 PCT/ US2006/ 005912 150

1@‘ Egn%?186§3f07(36Q IBN&: 466)661107 61 1. E-39 66/ 107 61

15

20

25

30

35

1]451982650%1545]82@@@(}3154)30 57/71 80 1.E-29 57171 80
52 3

52 3 dirfihoO6L 1510 R hady 44 97/ 155 62 2. E-44 971154 62

(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:

;

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

gi-26108075
gi-26108076
gi-26108084
0i-26108096
gi-26108136
0i-26108216
gi-26108650
0i-26108651
0i-26108656
gi-26108657
0i-26108659
gi-26108660
0i-26108668
gi-26108811
gi-26108813
0i-26108816
0i-26108818
gi-26109160
gi-26109396
gi-26109519

208)
209)
210)
211)
212)
225)
232)
233)
235)
236)
237)
238)
241)
279)
280)
281)
283)
308)
314)
325)

+

-52-



10

15

20

25

30

154 2. E-19 48/118 40 2. E-19 48/118 40 1.E-18 51/121 42

155 10 10 1 156 10 10 10 157 1.E-06 23/42 54 1. E-06
WQ304A9647 2. E-06 23/42 54 158 10 10 10 159 1BCT/0S2006/005912

0. 008 25/56 44 160 10 10 10 161 10 10 10 162 8.E-09

69/ 284 24 1. E-05 45/175 25 1.E-08 69/284 24 163 10 10

10 164 10 10 1 165 10 10 10 166 10 10 10 167 10 10

1036 168240958 1REQUONG:.B6sB1 86/ 286 30 3. E-31 85/ 284
9, 8. E- 24 8 Q10 10 10 171 10 10 10 172
7?0 91%6109%1 éE%Di%}%f%h 10 10 10 175 1.E- 31
863828@-3@1037@ ISEQSDP2EA 339) 8. E- 24 60/ 184 32 176
5. 45 13,.38(8% A0k 1 40 8.E-13 33/81 40 177
8.E-3 %’ 65/ 118 g(s QEE%%%/ 118 55 1.E-30 65/118 55
178 19-29109807 1(3§QIB NQ 3%0) 180 1. E-07 24/ 42 57 1. E-07
244142 pZ6 o8P TSR 1BNE B58)L81 10 10 10 182 10 10

LI il 50 o) 12 2400

6 4325@i-281 098486 (BEE-IRNGEBIT235 26 2. E-23 63/ 235 26

21t B a2oRe, BEOIONE 0100 002 10731 61 189

1.@-19'-2@/0@%72 AGEQ IBNDr 338 262 29 6. E-14 143/ 685 20
19% 4 gE2@R0d7 28830 Nb:Bsd2 74/ 238 31 7.E-32 74/ 238 31

1%]7 1§§26ﬂ%gg%36/(é%§ié$\lozé 46 116/ 278 41 6. E-46 116/ 278

9) E-'06 54/229 23 1.E-05
541822 @i-23 099413 (38QID NID 40494 10 10 10

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

gi-26109956
gi-26109994
gi-26110029
0i-26110614
0i-26110650
gi-26110746
gi-26110766
0i-26110782
0i-26110844
026110976
gi-26110977
gi-26110987
gi-26111303
gi-26111424
gi-26111536
0i-26111542
gi-26111630
0i-26111673

(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:
(SEQ ID NO:

407)
412)
421)
445)
446)
461)
468)
473)
487)
490)
491)
493)
541)
561)
574)
576)
588)
595)

-53.



195 10 1.E-23 51/92 55 2. E-23 51/92 55 196 2. E-26
85/ 314 27 2.E-26 85/314 27 3.E-26 85/314 27 197 10 10

wa0609619. E- 07 46/ 194 23 1. E-06 381158 24 2. BPOBGUS2006/005912

38/ 158 24

-57 WD 2006/ 091517 PCT/ US2006/ 005912 199
10 10 10 200 10 10 10 201 3.E-95 186/362 51 3.E-95
186/ 362 51 4. E-95 191/383 49 202 10 10 10 203 0. E+00
569/ 1007 56 0. E+00 569/ 1007 56 0. E+00 546/ 1003 54 204

TABLE-4 74K13bitw56 36 4. E-74 166/ 456 36 3. E-71 90/ 190 47

p 0. E-50 K427 382 30 6. E- 4W3hq87 367 P9 1. EpRgol 7/ 184
K%éa @Qalle |MdVedaf-{ %id [Pl dite veridB [ %id Ee VARl 3P [ %i
5IB. 07 41/94 75 1/E-1l6 41/54 75 208 2. E-12 [32/ 86 3%
0. E- 121,850 §6831003] I87 112 485086 gdifoo Y088 b. e8P 3364007 | 3D
6. £- P9 337 124 26 5.16-[08 22756 39 |20] IPEFP [TUis2 11 6d D
103 O] Ofk22913/ 352686 3812 2F-d5- 2T3106Y 953089 ZEbs 21 4597350 389
1. & P1psY 96138831 218 (1O EPD 1Q3s314 0| I0E3D | 7363102480
105 P16 a-119 199/28¢ 88 a- I19 199/%Z6 88 a-[I19 10
198/ P2E-68 | 30210 280 el 1| Z3R{BY 167V 8248 10042 |26
1. E-[3 35745 77 219 |0. E¥00 (4977 86205) 0. EFQ0 4977 86
78 0l E+00 431/536|48 | 220 1]E-75 13/ P08 63 |I. E- /5[ 10
138/ P08 63 (1. E-52| 4007 217 46 221|Z1Ef 62 121/ 187 6419
N 16-62 1217|187 64| GoH-37 841171 49 19222 2. E-[54 977 19§
pQ12| BB 978084 bQ03. BEBY TH5AM0 |48 | 28822-[18d184 | 32
285/ bAE+Y |a548/606 P86/|54.E+002 | 3401605 | 285( SEL 002 53884 | 83
1.1B- [/ 2e-UB3/[ 4268486 | b1 B- 244163L5bM32 BGs12| Ee-1id 162744653 | 36
PAB P .83 [420A82 | 48 |2.7EE-863 | 4241892 AL| 31.E85L3 421302 74
PA6 NQREG 3. #2202 B4040 2855 2242202 E-#0| 7§E-80 [8%2k02 | 70
P.1E- BILE/B/ §6148839 P28 [1Q.EF0 104411829 760| 10E-% B- 118D 48
837 RIE+a0- 1080/2495/ 382 HB+00- 108)/889OH/638P dxdoe-|1458/859 | 87
149/ 24¢1280 | 2824610 830 1124 282102441 (5 B65-384 231084 @5
BAH30L.E2B 10169283| BO |1Q.EX0 | 169/196 | 86 | 9.E-71 | 140/209 | 66
20 | 1E-80 | 143/159 | 89 | 1.E-80 | 1431159 | 89 | 2.E-80 | 1431159 | 89
21 10 10 | 3.E-14 3351 |64
22 | 0.E+00 | 672/753 | 89 | 0.E+00 | 672/753 | 89 | O0.E+00 | 418/495 | 84
23 10 10 10
24 10 10 10
25 10 10 | 4E-52 | 104/247 | 42
26 10 10 10
27 10 10 10
28 10 10 10
29 | 6E22 | 511146 | 34 | 6E-22 | 51146 | 34 | 2E-20 | 53148 |35
30 10 10 10
31 10 10 10
32 10 10 : 10
33 | 6E-32 | 167/753 | 22 | 6.E-32 | 167/753 | 22 | 5E-14 | 91420 | 21
34 | 2FE-05 | 421170 | 24 | 2E-05 | 427170 | 24 10
35 | 1E-39 | 108/328 | 32 | 1.E-39 | 108/328 | 32 | 6.E-40 | 109/330 | 33
36 10 10 10
37 | 2E15 | 95465 | 20 | 2E-15 | 95465 | 20 | 4.E-15 | 95/465 | 20
38 10 10 10
39 10 10 10
40 10 10 10
41 10 10 10
42 10 10 10
43 10 10 10
44 | 2E-43 | 96/253 | 37 | 2.E-43 | 96/253 | 37 | 3.E43 | 96/254 |37
45 | AE-72 | 1481422 | 35 | 4E-72 | 1481422 | 35 | 5E67 | 141/388 | 36
46 | 2E-52 | 122/398 | 30 | 2.E-52 [ 122/398 | 30 | 6.E48 | 93/318 |29
47 | 2E-18 | 26011249 | 20 | 2.E-18 |[260/1249| 20 | 7.E-12 | 1477708 | 20

-54-



234 10 10 10 235 10 10 10 236 10 10 10 237 10 10 10
238 10 10 10 239 10 10 10 240 10 10 10 241 10 10 10

wQ@4d69BE120 99/ 376 26 1. E-20 99/ 376 26 3. E-20 BOI/BFB0RZE5912

243 3.E-60 172/595 28 3. E-60 172/595 28 6.E-60 172/595
28 244 2.E-60 169/578 29 2. E-60 169/578 29 3. E-60
169/ 578 29 245 1.E-57 238/911 26 1.E-57 238/911 26

29

16 10 10 10

247

—

A7/l 1
)

|y
=

Q/ 277 20

2 26
7. BB g5 8o WY 2B o 1590 448 1 oZkal of Afess [
32j87 25 24010 3617958 WO 2004+ Hoi517 10
PCHUshanstod59ta— 2el 4 £ soliao abellal 4 € g 10
16 -‘IISTCJ\J?FO%. E ¢§01 :2323'7 %1250') I:2315 87/ 33 ’)E_ 10
2. E2sl i Mo LI T2 g TSI 430 5 EEGR o AT, | 22
o5 py e Ao S8 T 265 o [ S0216, 4 76, | 245G | 75030 | 22
26020 2EA) o RS @bl 220, g SEMES 216 ] SER0 oL3Isg | 22
6. E-17] 88143820 6-F-17 88/436—20 010187 45/ 208 212540
3. EXalp56/-990 27 3] £0e3 258193027 60l 36 62/192 32| 10
2'5552 86 240/ 1062 30 8—FE-96-1-298/ 10519 pg 6 E 47 10
7018 2o d AN L2y AL | ZUZ5L BTy 30y 5165040 | 22
7. E57 130/434 25 bl le—102 312/ 20880028 o 102 10
312/220 &2 s 3513,sz% 34— 1250 5B a8 B 328 a8 0
5. Fos S B 2ot G202 ek bo Ee 0
10F5 61 Doe GO} 445l Do) 165938 § 4% 260 o
97 ﬁn— n4 E"@,‘,.,, 7,(23-_ 1/434 ngm 1 ,2521' C 211 %'54%3;61{0],2 \42
6 ESh Ll SSEsAT, T AARST 00 "D SEAG, | A%aq | SBid5 S ko5 133
. -6§’-|- 1LUIT 440 2+ A_b‘q T = Z ‘Ull Z1IJD T 1. -z O T=zZxTJ9 10
31 B2t 672153 2656 E- 64249/ 0541 266 F-64
24 :ﬁn—n 595 ol N -~ 116 O—22 Lo WAl aSE: Wa fl1 fa) 26724 -10—-310 10
‘67 o 2T o0 DTels oo £ sl b n g, |10
100 ea 0P ST iliso=Pou 1O st agAdd | D W2E g 300, 1 24
-5 6§”E 21237430 o) 9B 4 kA9 DAIIEE | 08, | TEAY | 476" | 28
27278 - AEng* 3 el T 62 T o P9 11481037 T 62 T SE79 | 1481237 | 62
70 | 3E30 | 74i227 | 32 | 3E30 | 741207 | 32 | 2E-27 | 84i260 |32
72 | 4E-38_| 110379 | 29 | 4E-38 | 1105370 | 20 | 6E-38 | 110379 | 29
73 | 2£50 | 119/324 | 36 | 1E50 | 1191324 | 36 | 3E-50 | 119/324 | 36
7 10 10 | 1E-00 | 2654 |76
75 10 10 10
76 10 10 10
77 10 10 10
78 10 10 10
79 10 10 10
30 10 10 10
81 10 10 10
82 | 3EA6 | b7//172 | 83 | 3E6 | 57172 | 33 | 6E-16 | 67/i72 |33
3 10 10 | 0002 | 24102 |23
34 10 10 0
85 10 10 10
36 10 10 10
87 | GE0 | 845348 | 24 | GE-10 | 84348 | 24 | 7E-09 | 44140 | 31
33 10 10 10
9 10 10 10
90 | 7E-05 | 487208 | 23 | 7E-05 | 48/208 | 23 | 5E-05 | 52/185 | 28
o1 10 10 10
92 | 1EA8 | 3767 | 8 | 1E48 | a77 | 55 | 2E-A8 | 3767 |55
o3 10 10 | 1E23 | 6679 |69
94 10 10 | 9E47 | 85/ |88
55 10 10 10
96 | 2E-05 | 1743 | 39 | 2E05 | 1743 | 39 10
97 | o101 | 191462 | 41 | e401 | 1911462 | 41 | ef00 | fo1/462 | 41
o8 10 10 10

-55-




273 6. E-32 167/ 753 22 6. E-32 167/ 753 22 5. E-14 91/ 420

21 274 10 10 10 275 10 10 10 276 3.E-60 102/ 153 66
w@20860015102/ 153 66 5. E-60 102/ 153 66 277 10 1BCHUE2088005912

80/ 175 45 278 0.E+00 338/471 71 0. E+00 338/471 71

0. E+00 198/290 68 279 10 10 10 280 10 10 10 281 10

10 10 282 10 10 10 283 7,E-25 98/406 24 7.E-25

qr\l4l)6 oA 7 %_nn fa) 341— o ¥Wal 2n/| 1C a) 4% ng ’)/I/’JQ 7’)
T Torealab g, L PR ol d 4b T, aEellop St o
AQQ ~4Z‘ 'HZ 16-0ﬁi 2 81 :7 a 7— EM‘J#CO“ 7"6[/ 5766- _,’3 OIQ—$ 38(
Y0l PI2ERs [10Rgy "] FEas” 1 00522 {3t |~ 4 ka5 oL 1027 | 31
ki =20 O'IGI 0O 14 ZPP0— IO LV vy J.,I; FOT FIJ O [a~ =
ta =221 nlan Ao 'chn N 771 3417 QQ o 01'7') 20/ RED Q9 10
P - U ZTTT OIS 00 §-,k0 ZT 17T 910 oo € IO PoL—65
4 igD A an ol — an~ prb,m o) m 10210 41ULr .20 BN/l 79 ’210
1_"6 U 10U O =10 uU,{ 09 JO LU L I OO PO,
PO 10— 15511704791 295—0-|E D4 +036/ 1252 83 10
0 b0 10361125824 F+00-531/ 662 70 4 OULE b &Bjg | 32
fﬁ heeo. o In — —=n -4 ;\ldl‘ﬂ Qa4 1 —o)m’l")pi’qﬁ) L:2.2/630_ 34’(
"fﬁ rSS o600 (. 7170 Of Loo oy o :ulq:\ O Lo PO 2z 10.\
§‘%Iﬁ:‘3164- 376 208675154295 5+4F73
1 01 nnnnn N . =72 41r0 laYaY ulllll wll 200 ")fqi &7 12921 1E92 QN 10
YU o1 |2 =717 Jﬁ'ﬁj Z2I99 I\ ZII 410|_ O 1T —IzZo 1T 9£—0oY 10
57 1231152804 67123+15286 59O
‘:.,1\,\,\ Aoa nm-::urslj I aVaY nllaY: Mo laYaYs 110 C ;'E'b (o] 17§/‘334£r‘ 22
/li, 091517 PET U2 IBAVAYAORV B ¥4 o U oI —JU 1O0Z—OY4
L a—oolalon A~ 4 10 -1 aqQl on_onNn ﬂm'l 2 - L7 106l 1 40
1 Yol 1JoZ 00U 45~ o1L—3907 TOZ— 00U O,H]J. Zz, o1 T TUOor—=I97
-LJ ol aAnog a4 n=— n1r N — -2 lanpl aag=7'V~p loYate) 107 10
D9 34 E-57 1067167 OI O. - o7 | TU07 ITY71,704 oUZ 1T
1. A =2 a 4. A= o IinpEnA. =74 102 41’0 Lo Y nll o Wiw 2V, | 20192 10
[§D{ P50 74 6= 107 1851250 741e—107 1625674 —363 10
1 EFP0 444157876 0, E+00—444/ 57876, .07 E+66—681883
1 4 ZfdO ) gn 4 — —’:r\ =7/ 8 2 b 200 el Z o4/ 4
P¥fe [ 6E 80" | 90000y 252 “BEES0T 4 150708 1005 | “1E4d D 130585, 12
$17 BOS U BFOU 3517 ro 0 ETUT 3556760 Eroo T
3061054010807 a=1§3, 3901363 28—=a
Prg (190 70 s B0 NSNS A <104 b APl i
Yy [LS0S 29 a- 1ol T4y ylo—S SUC [ospEi 4o oLT 9L o9 10
" J_ ..— 43 E\nlg_ Va¥al :\O 2. | el el | 01444
P17y .89 I1199He20{ Ea ™S 459t 197152 Veh 26 PRute3; |47
(924 5o 1045H¥9183 | 3E510| EpHy E4P 75011497 | 33

 BES1T
L7 A3FE-803 [S14E850 [ 2497 $l822 T 1441223 | 64 | 8.E48 | 9404 | 41
123 | 0E+00 | 546/853 | 64 | 0.E+00 | 546/853 | 64 | O.E+00 | 384/839 | 45
124 | 8.E-30 | 69171 | 40 | 8E-30 | 691171 | 40 | 4.E-18 | 52154 | 33
125 | 6.E-27 | 68151 | 45 | 6.E-27 | 68/151 | 45 | 5E-23 | 701169 | 41
126 | OE+00 | 387/755 | 51 | 0.E+00 | 387/755 | 51 | O.E+00 | 156/246 | 63

127 10 10 10
128 | 4.E-65 | 157/564 | 27 | AE-65 | 157/564 | 27 8.E-65 | 157/564 | 27
129 10 10 10
130 10 10 10
131 10 10 10

132 | 1.E-31 86/286 | 30 | 3.E-31 85/284 | 29 8.E-24 60/184 | 32
133 | 4EA7 | 132/556 | 23 | 4.E-17 | 132/556 | 23 | 7.E-17 | 132/556 | 23

135 | 1.E-07 361134 | 26 | 1.E-07 | 36134 | 26 | 2E-07 36/134 | 26
136 | SE-53 | 118/315 | 37 | 5.E-53 | 118/315 | 37 | 9.E-53 | 118/315 | 37
137 | OE+00 | 917/1091 | 84 | 0.E+00 |897/1039| 86 | O0.E+00 | 257/288 | 89

138 10 10 10
139 10 10 1E-55 | 113/264 | 42
140 10 10 2.E-16 38/43 | 88
141 10 10 1.E-15 3343 |76
142 | e-133 232/262 | 88 e-133 | 232/262 | 88 e-133 232/262 | 88
143 10 10 1.E-93 | 162/181 | 89
144 10 10 0.009 14/20 | 70
145 10 10 10
146 10 10 6.E-04 14/23 | 60
147 10 10 3.E-14 33/57 | 57
148 | e-179 296/348 | 85 | e-179 | 296/348 | 85 e-156 146/167 | 87
149 10 10 10

-56-



311 10 10 10 312 7,E-71 159/458 34 9. E-71 159/ 458 34
5.E-67 139/378 36 313 10 10 2.E-06 22/37 59 314 10

wa 0080915315 10 10 9. E-09 61/152 40 316 10 10 BCD0S2006/005912
18/ 32 56 317 10 10 10 318 1.E-07 24/42 57 1.E-07
24/ 42 57 2. E-07 24/42 57 319 1.E-79 148/165 89 3.E-79
147/ 165 89 5 E-79 147/ 165 89 320 10 10 10 321 10 10

10 o ko) 10 1.0 %:1 1—0 e 1’)’3_ \.813“3 A~ 3’)/| 1
101480 F 36:154(1; E’ebhw%,,:ls ol BEA0C | BOH07 161, ,)41%-;98 ‘Es'égc 61
6242l A58 00 U1, 6 0 BEs oS U] AEZRG] 571715 80
10 [52 p A o g 00 Al T MGG, [ G SEAE JOVi164” |62
11\)’ 33 N7 9 E L‘%c 7 ". - 11 1@0’ 270 06 221 10
1 15)‘ /.23 '1$n 4&“ 1l »Qn = @/‘1 8; « Wt j) "118,1 5”3(2'1 42
195 L o oo S g ok 0L oo s AT T na anhsace d410
331_ 156\LOJ. LAl I L TP 1ﬁ Lo L - T ZIJL IU1IOC L Z LUl 2299 L4410
333 I 4P A E O 488 = 33430510 1O 334D 010
336 1% E 15%0) 10438 3. [ \E%ad $6F 305 | 2686 45 B9 48
337740 10 10338 10150 1033910 107,10 — 34010104
341 3P T0 10342 10330 10343 10 10,07 0084 SR (1
344 14T IO 10345 B Ep30 77125080 f 307 /1260 o0
1. E1g0[ 771250 30 346 A £ 4497+ 18455 i.ﬂE— 44— B 184,
521 Y61 SPE GO TAGHAT | 447 ﬁz:osl??gﬁ?s;f 5 T LEDE D soizag
215/1@345 41T eIt 928 41 348 10y 27 367497113,
3491Er Los—zgsﬁm%m 298134386, F T 145 2734379
35)145) 10 10U - 60 10 10 10
166 10 10 10
167 10 10 10
168 10 10 10
169 | 1.E-31 | 86/286 | 30 | 3.E-31 | 85284 | 29 | 8.E-24 | 60/184 | 32
170 10 10 10
171 10 10 10
172 10 10 10
173 10 10 10
174 10 10 10

175 | 1.E-31 86/286 | 30 | 3.E-31 85/284 | 29 8.E-24 60/184 | 32
176 | 5.E-13 33/81 40 | 5E-13 33/81 40 8.E-13 33/81 | 40
177 | 8.E-31 65/118 | 55 | 8.E-31 65118 | 55 1.E-30 65/118 | 55

178 10 10 10
179 10 10 10
180 | 1.E-07 24/42 57 | 1.E-07 24/42 | 57 2E-07 24/42 | 57
181 10 10 10
182 10 10 0.005 18/32 | 56
183 10 10 1.E-05 33/81 | 40
184 10 10 10

185 | 2E-19 64/250 | 25 | 2E-19 | 64/250 | 25 | 3.E-19 64/250 | 25
186 | 2.E-23 63/235 | 26 | 2E-23 | 63/235 | 26 | 4.E-23 63/235 | 26
187 | 5.E-13 59274 | 21 | 5E-13 | 59/274 | 21 8.E-13 5902714 | 21
188 10 10 0.002 19/31 | 61
189 | 1.E-11 78/262 | 29 | 1.E-11 78/262 | 29 6.E-14 | 143/685 | 20
190 | 4.E-32 741238 | 31 | 4.E-32 | 74/238 | 31 7.E-32 74/238 | 31
191 | 3E46 | 116/278 | 41 | 3.E-46 | 116/278 | 41 6.E-46 | 116/278 | 41
192 | 7.E-06 54/229 | 23 | 7.E-06 | 54/229 | 23 1.E-05 54/229 |23

193 10 10 10
194 10 10 10
195 10 | 1.E-23 51/92 | 55 2E-23 51/92 | 55
196 | 2E-26 85/314 | 27 | 2.E-26 | 85/314 | 27 3.E-26 85/314 | 27
197 10 10 10

198 | 9.E-07 46/194 | 23 | 1.E-06 | 381158 | 24 2.E-06 381158 | 24

-57-



WD 2006/ 091517 PCT/ US2006/ 005912 351 10 10 10 352
2. E-23 66/215 30 2. E-23 661215 30 3. E-23 68/ 209 32
W@2®6A9B111 46/ 158 29 2. E-11 46/ 158 29 4. E- 11 BGI/LSB0M5912
354 10 7.E-10 31/46 67 2. E-15 49/101 48 355 10 10 10
356 10 10 10 357 2.E-23 74/229 32 2. E-23 74/229 32
4. E-23 74/ 229 32 358 10 10 10 359 10 10 10 360 10

Hootp 361 1010 9p63 32/ 10082132 2 E-—73 179/ 543,
57| £ 7S 701 5481 ¢ 15 E- 787370/ 543, 3¢ 36310204
P01 [3ES5, 18636 | b1 1 SE9827 Mepiaes ¥ AN 1 ZE.95 -1 191385 4 49
P G S ) b P4 i t,\"wﬁ*4f,'-7‘o‘éj4“*‘é’ nd 10
EZ 03 0B [BAGHOF | AR [ D.E+0DZ [ 5BOMT0ZY 55 1, GEHAT S 545/T003 J 54
204D "4 2P | PTe8480- | 38 A ETE )Y 166458 T 301 SE-1h b SH190,. | 47
JEpe a0 4ot st oSS YR ot} LET B, 038
o= an Aol aon '\. - 44 Adal4anln P X —. 9
AN VR EE RATER T BT AN
J-1& 1 - ol=nll—1 A [l W) hnohH” C /
,?909 gi 0F T 3312451 98 PG ED9 ] 3% o8 PUBE-08 |7 29h6 | 39
D AN A BT S S & A IS NPT
A A G O SO B 4K WA 55 S L 29
[ 112 7Y 1l =gy O 4 T O7 T =100, 22 H
e T /56"10“56? 2 2515 BB L8, oAEat |, 0 .\j )
641038217 E- 2174491 963227 £- 24,242+ 96322 8-F73p
[75/ BO7 227383 1014 10344 T016,1p 3885 10161
B8R 10449 10799/3587 = Y190 pdPhos T g8
Tofr P8 967 395 24 0 P +90
B 107 1767316 pYg =T én 77
LM SAE+60° | 14978620 0 B0 | 53836° T 43
c20 O (. EL7T| 2139008 L 1.E-78 0 . 100/217 | 46
221 | 4E62 | 121187 | 64 | 4E-62 | 1211187 | 64 | 6.E-37 | 84171 |49
222 | 2E-54 | 97194 | 50 | 2E-54 | 971194 | 50 | 3.E-49 | 77156 |49
223 | e-167 | 285/541 | 52 | e-167 | 285/541 | 52 | e-166 | 285/541 |52
224 | 1E-72 | 163/443 | 36 | 1.E-72 | 1631443 | 36 | 2.E-72 | 163/443 | 36
225 | 2E13 | 42102 | 41 | 2E-13 | 421102 | 41 | 3EA3 | 42102 | 41
226 10 10 | 3E-13 | 3440 |85
227 | 9E40 | 76/8 | 88 10 | 2E-39 | 76/86 | 88
228 10 10 10
229 10 10 | 9EA5 | 35M2 |83
230 | e-108 | 205/382 | 53 | e-108 | 205/382 | 53 | e-114 | 149247 | 60
231 10 10 10
232 | 9E-05 | 86/394 | 21 | 9.E-05 | 86/394 | 21 10
233 10 10 10
234 10 10 10
235 10 10 10
236 10 10 10
237 10 10 10
238 10 10 10
239 10 10 10
240 10 10 10
241 10 10 10
242 | 1E-20 | 99/376 | 26 | 1.E-20 | 99/376 | 26 | B3.E-20 | 99/376 | 26
243 | 3.E-60 | 172/595 | 28 | 3.E-60 | 172/595 | 28 | 6.E-60 | 172595 | 28
244 | 2E-60 | 169/578 | 29 | 2E-60 | 169/578 | 29 | B3.E-60 | 169/578 | 29
245 | 1E-57 | 2380911 | 26 | 1.E-57 | 238911 | 26 | 2.E-21 | 477142 | 33
246 10 10 10
247 | 7E-26 | 830277 | 29 | 7.E-26 | 831277 | 29 | 1.E-25 | 831277 |29
248 10 10 | 0.002 | 32127 | 25
249 10 10 10

-58-



391 10 10 10 392 0.E+00 316/472 66 0. E+00 316/ 472 66
e-170 273/ 410 66 393 4.E-79 152/284 53 4. E-79 152/ 284
WG 3006/085TD 152/ 284 53 394 e-138 241/ 456 52 e-BGBUS2006/005912

241/ 456 52 e-138 241/456 52 395 10 10 10 396 10 10
4. E-51 94/107 87 397 10 10 10 398 10 10 10 399 10
10 0.004 43/246 17 400 2. E-08 54/204 26 2. E-08 54/ 204

B2l opand teute T 1% AE80" TR AT T 7E7e T 7m0 [ 4o
o5 F 20 1087836 108 25187336 1 5 | TSETS | 87/336 | 25
o, B98P S9¢ 39 %inr. TI00 FEA T At Y o2t o3 et 041322 | 26
131h9 P £e67 a7 135 01 1,203, 1 26MBay | 025 3. BE2E ) 03] 33
2. EoeP [ T0R7° 90 et | 050 Grcty 3 seias 12200 | S Ui L 45008 121
407355 E 2063 1 2bidadd 7 Easd 1 Tomeida 46570 L6636 | "682192, 332
ggjzﬁfsfpf'é?@asi T80 Tk S0 AT Bt ey TR 5
G 4 "- DU _' 4 N
23753 Sed e oot Det i
1, bk S atEpAS Ol | 257 L o0 o) Gt | 25
27 lez T 96~ 321 15820~ & 6 10
32 B 77 5T 4486 A ET 775444434,
3 A N 7 o O NP1 g ST
- a4 41 =
127% . ':%83216'%3 1 28095 195 325505l 64/189 R
10 3 T TE—1& 6—471627 28T E- 14ﬁﬁ1 2P 7268313 10
62 E )9|0410/ 126 31—2F O1 AEO/ 12631 10
3. 4 2110‘0 16 50—67—422 10
1. ‘ ‘?élo 411607 50103172 5540
42850 EFORA S8R 620 FE0R 34 O¢ EXP0 1P 933
56| 2 R2A 2565 G8 4367 £24 Db EdsE] O ETET
99 386 HE 32 4516k783 Py USHES LoEHPI T ofh20 | 21
7. Eopp| T197 313738 #4/ |2 E 2 E58 10
11Bp#p[ 43 3. E-58 113(258 431427 1" I E£36 751167,
702728 3E-60 3100359 P56 [P AEB0L] Q01555 6612 BE60 | 102A53 | 66
13BpBIP 42 29 9 E qﬁyb/ 29273 N i=ave) 96’.!’5—5892 261175 | 45
2. Bx 0| VFeP4 P61 | 71 | 0.E+00 | 3381471 | 71 | O.E+00 | 198/290 | 68
279 10 10 10
280 10 10 10
281 10 10 10
282 10 10 10
283 7.E-25 98/406 24 7.E-25 98/406 24 7.E-23 82/315 | 26
284 10 10 4,E-09 24/33 72
285 10 10 10
286 10 10 10
287 10 10 10
288 0.E+00 520/641 81 0.E+00 | 408/526 | 77 0.E+00 776/924 | 83
289 10 10 4,E-26 60/83 72
290 10 10 6.E-19 43/49 87
291 e-164 2771313 | 88 e-164 2771313 | 88 e-172 295/352 | 83
292 10 10 8.E-16 36/42 85
293 10 10 3.E-30 60/72 83
294 10 10 e-155 1771224 | 79
295 0.E+00 11036/1252| 82 0.E+00 {1036/125| 82 0.E+00 5211682 | 76
2
296 2.E-78 133/153 | 86 2.E-78 133/153 | 86 3.E-78 133/153 | 86
297 10 10 5.E-14 30/37 81
298 6.E-75 1511295 | 51 4.E-73 148/290 | 51 2.E-74 150/295 | 50
299 2.E-67 123/152 | 80 2E-67 123/152 | 80 4.E-67 123/152 | 80

-59-



430 10 10 10 431 10 10 10 432 10 10 10 433 1.E-14
45/163 27 1.E-14 45/ 163 27 1.E-12 57/223 25 434

WQ 20668715874/ 227 37 2. E-37 84/ 227 37 4. E-37 84/ 2P@1/8%2006/005912
435 2. E-17 59/183 32 2. E-17 59/183 32 4. E-17 59/183 32
436 0. E+00 404/834 48 0. E+00 404/ 834 48 0. E+00 256/ 536
47 437 2.E-53 102/ 224 45 2. E-53 102/ 224 45 4. E-43

O/ 210 a) Vike) 11 E2/ 100 20 1 L2/ 19 20
) g O 1

Qo - Aq

S S T R e T A e T
30 | 2B JT06A6r | B3l 2 TA06RY 635 S350 WL 63 4
SR NG PAE VAL W
33 bOEHD (IS0, | Jo i QEV0S ) A8 & 76 | OEAD T K6TIEE3, [ 7
FN T A T W VI LT o T B Y L 7 M
;205 BDEH), 15361/, T /8 ly Q0,6 301456 & 76, | 00 |y 351436, 76 g
1&0)63 E 4"_) bOI 100 ‘J;ﬁ 446 E. I._ 811 ’)1101 19 7!: 5 =6 16.
§ ARk NGV ST L T SN 0 S
o8, b Bt o fl0he | Ve, b e L BRI g B0 | JBEAN ST, 499
}_30:9/ quEzﬂn “§71\1‘41 )\85 3 643133 3@ ngr-E"ﬁig :’0'27‘119; A

0 FaE-05 |, 10430, | 23], S0 T 404G 123 ) 5 E-08 | 207057 | oF
:‘iﬁ \.).7'_ LT - "‘_I J.J.‘f"ﬁQLJ. J. |_0--, L'—r'—rl_ L L T LZ’)J.‘. - LJ 10
i 'I 7 03 AL D 11) O.E 3 £7/ 0O 7 v"‘O
3ol lor |- PR b e a0 |2 ah g 3 G557 4 3978 136
PoE 431541306 20| 300443131394 3010 b5t e 8L P
B3 B E- 1646/ 139 :’384 E—t4—24/ 7233 #5553 2431500
3T 1452431352 3 re 48253/ 344 7 4nE B EE )
51 G A T A0 PR 1T DA S B4 K
25 SO0 28037 2oy PO G 8o [T SEEGH PR o)
a0 [ AE7 el ,Bg = BEJO Y JAIMBG P99 [U5E7L | Marfes 18g
WEZXON =t =G ) : Y - b O (O SN S )
izl HOU 1U T1U 10 ’-ﬁBJ. L. =24 IJ10 Of I1pL3 L. = Z) 2 IJ17T OF Llo
P3ypl| 10 Q0793078 poeTer 108 Tty H2 e t0s— T
R AN R T SN S RS T h eANE
2JIr 1 1091982 26190 ST 109382 gy, Jor O ESS o
SRR IS4 SRS S ARSD Byt s
3335 BY TO9NaT0 SS9y R8T 1691 110 9567 8Y 1697 oSy
+§?] HU 11U HJU 407 J1H 1U 1IU 400 1V 1bU J.H.004 25/90 27
328 10 10 7.E-07 23/36 | 63
329 10 10 10
330 | 2E-49 | 115/308 | 37 | 2.E-49 | 115/308 | 37 2.E-41 100/273 | 36
331 | 1E6 | 46/153 | 30 | 1.E-16_| 46/153 | 30 | 7E-13 | 36/118 |30
332 | e131 2241291 | 76 e-131 224/291 | 76 e-122 209/255 | 81
333 10 10 2.E-17 40/45 | 88
334 10 10 10
335 10 10 10|
336 | 4E-14 401104 | 38 | 4.E-14 | 401104 | 38 4.E-08 45127 | 35
337 10 10 10
338 10 10 10
339 10 10 10
340 10 10 10
341 10 10 10
342 10 10 10
343 10 10 | 0006 | 2488 |27
344 10 10 10
345 | 6.E-30 77/250 | 30 | 6.E-30 | 77/250 | 30 1.E-29 77/250 |30
346 | 4.E-44 971184 | 52 | 4E-44 | 97184 | 52 1.E-36 76/148 | 51
347 | e-115 | 2181523 | 41 | o115 | 2185523 | 41 | e115 | 2185523 | 4t
348 10 10 2.E-15 36/49 | 73
349 | e-165 208/343 | 86 e-165 | 298/343 | 86 e-145 2711343 | 79
350 10 10 10

-60-



469 10 10 10 470 10 10 10 471 2.E-43 98/237 41
2. E-43 98/ 237 41 4. E-43 98/237 41 472 e-115 203/ 392
w® 20084041557 203/ 392 51 a-112 185/ 345 53 473 3. BPABUSAWEH05912
68 3. E-13 32/47 68 5. E-13 32/47 68 474 1.E-07 52/ 206
25 1. E-07 52/206 25 2. E-07 52/206 25 475 10 10 10
476 3. E-15 56/188 29 3. E-15 56/188 29 5. E-15 56/ 188 29

47753 54101 26843 2r E-54 116 26 —fi73-E-54 110/ 2685
A b anNn 4 an 4T70'Y1 W a N W AN 1~ A0 D121 Q9
o HE b A M 2 i o0 {354 Pal, 19
- - . 5 L N ’.ﬂ ] £ 4 s e s 3 9
62|z rpe 3 br34d o 16 S, SR Lk
483330 1010 4843 EAR-T77 226 42— 40°57/ 2642 ¢
2. E5 01491 8915548510 10—101486—30; 5 E—46—87+97 84
4 Eazp| Bt a0 it 16 HORR ToumPY 0 e
41 358 78 40 1= Sn 1'0317’ T1TO 6 1 E-\S,IOI \)II T 1O 61 o= ;0
92/ 431 644901010 F-67 21/ 36T 920—4p—1 A5
34144 T2 #9910 10THE 4939040~ 4942755 42,
6736 27551182 674127 55/ 8267455 TSP
o oo PIAEAST FApRr 107 PHRAST Tkt {2 12O ks 1)
49 3 TUU 452/ 000 "OIO o004 o027 UJ: [oo G LTUO O] U\.\.10
65 STE 47641268723 S E—17 64+ 68 23—5-E-5 0
ST aon a o 4 Fal 4iNn1 I O A N4 A [l (o 101 L 204 Q4
6214453 20505"99 39 26 HOWEDR ™ St & 260 15808 O a7 123
5. :3650 UZIE_@ \Z 1_85D\Jf_24°' E-E_Qi 'Uﬁﬁ U OT o ol TU07 '-r\.\,lo
26[ 3| StHa ey 135 IS L0811 33988 S g
125@6864 02 &1 30 161406 46——a- .1@ 210736640 10
e- 136 PIa4es0Y S0V 3e e 10e 2 T80ckhd | ¢ o0 2 Hhamer | 43
41/ g7 oFy 97 8347 4906048 26 O3 EWR 4R YR 6E05 | 339, | 27
PCTAHSZ OB 3 088 |S9Ee 16318y Y U e | 38iap™ 29
10" 3% | SPH20 - |Eosiisg 8873602 3%025| Eepftde 93422026 55 S Bpffet [ as
40

911385
374 | 6.E-06 25/83 30 | 6.E-06 25/83 | 30 1.E-05 25/83 | 30
375 | 2E-07 45177 | 25 | 2E-07 | 45M77 | 25 3.E-07 451177 | 25

376 10 10 10
377 10 10 10
378 10 10 10
379 | TE-81 214/679 | 31 | 7.E-81 | 214/679 | 3N 1.E-80 | 214/679 | 31
380 | 5.E-54 | 108122 | 88 | 2E-53 | 1071122 | 87 10
381 10 10 10
382 | 7E-21 212/963 | 22 | 7E-21 | 212/963 | 22 8E-18 | 179/807 | 22
383 10 10 10
384 10 10 10
385 10 10 10
386 10 10 10

387 | 3.E-09 86/354 | 24 | 3E09 | 86/354 | 24 7.E-08 96/395 | 24
388 | e-108 176/316 | 55 e-108 | 176/316 | 55 e-107 176/316 | 55
389 | G.E-99 | 159/348 | 45 | 6.E-99 | 159/348 | 45 1.E-98 | 159/348 | 45
390 | 2E-87 | 144/235 | 61 | 2.E-87 | 144/235 | 61 4E-87 | 144/235 | 61

392 | OE+00 | 316/472 | 66 | O0.E+00 | 316/472 | 66 e-170 273/410 | 66
393 | 4E-79 | 152/284 | 53 | 4.E-79 | 152/284 | 53 | 7.E-79 | 152/284 | 53
394 | e-138 241/456 | 52 e-138 | 241/456 | 52 e-138 241/456 | 52

395 10 10 10
396 10 10 | 4.E-51 94/107 | 87
397 10 10 10
398 10 10 10
399 10 10 0.004 43/246 | 17
400 | 2.E-08 54/204 | 26 | 2.E-08 | 54/204 | 26 10
401 10 10 10

-61-



508 a- 103 186/ 260
509 a-112 199/ 297
wG106m9518 211/ 292
511 a-108 194/ 288
512 2. E-34 99/ 316

513 9.E-26 112/428 26 9. E-

71
67
72
67
31

a-103 186/ 260 71

a-112 199/ 297
a-118 211/ 292
a- 108 194/ 288
2. E-34 99/ 316
26 112/ 428 26 6. E-22 91/ 377

67
72
67
31

e-103 186/ 260 71
e-107 106/ 154 68
a- 118 1B01/118007105912
e-102 171/ 258 66
3.E-34 99/316 31

PA—— 5149597 1754244+ 9 =97 17542441+ 2 F-96
1292' 14515 1)}% 10—516—e—106] 169/ 262—64—a—144]
e T o TR A R 5 X AV T T Wil SRR KT
ALy G T AR O B M 75 R 4 IS AT
Fds P2 4 | 91diae0 | D82 S92 7 16005 L2 L DA ET L KB TE 12
BabT P Bt [ e fza“‘ra-zsz,;%?%i R Eds LI il 28]
% i‘&EE;éﬁq j D/ﬁf@éﬁi ‘18.5-35_\‘33;17@13 ?‘ qﬁ“,étfa‘-&g”giﬁffm% 155
281 22@. ,3%3 ‘,églsl"é%gl o 11§"r§4§ o 238155, | 36
ety ol dohe b oy porde ok bElre- 48k £ b
14 f él@E‘_®2 5'3&1-5;1 287/ 3:5;%56(3 32&&45 \:ZOE_OL -J.uuléglé u: :’420]
RN S A T S S s R U A TR i R Ty
21421 ZEY0 5 HI0R P24 T ZEA0, L 5iR06 [ oF | VAEAF | 5X/205, A 24
-1 793.’11- h,iﬁﬁﬁZi'(L 2r 1 3081 6Pl 1% LLGEGs I ApH o/ 28
s te Eil Lgfﬂflm’ . %2 i %?342‘*:’,1 3732 ’ggﬁﬁz” 10213 g 37
?,:?z—ﬁg" 547/ S04 A2 B ,,Luf%s SHESS o Jpap ) ps:
3 L EEfT %@@gg 280 YEb ! [ ahBY TR POant Ok 25D
0 .0y 0 .09 19 D7 30P TG X

S M SRR T LB AR ’ézf’:i-%ls _%fﬁgfﬂgf o
22b1P 198 397 /%75—‘%935 GEE Y THopms 108 P /3Ea0- S s 26D
20311 eIty T2RAR0| 45 | a8t t Biakts P22 ety 4 isaeha [ a6
AL 4 Ry P ‘l*e%%é [ 3227 Y 510 01 B P oo (8]
5 LB Y- 1338y P A AT 1859 PIs8T a7 | TPE-S5 ). HRiB Tas
TIOR8 I Radsy (4547 0E38 | 1150 30 1E st 1Anks T43
Bpf7109 33 2. B 12 By 109 333 & 12 %/ in®) B | I5f07. (70
1435 3B Eleh 2275335 45 | STERST PRaRe| 1iotT Seeda /|2 F8877 | 42
425 2 deabT | 195Hog T 359 9.;5 T b5 2135 P, Bad 485 seh0n 25
Adzp P44 4 060 12[7ig§6 45 37E-66 124/ 266 456766 10
454/ 266 45| 545 51, 11 145/ 332431 5oEr 71145133243
1,570 1451332 43[ 1546 2 E #2146 Sga[ 282 B-—42
L4937 SO 48 [3adred L[ 5747 984428 a5kes | 9 O [S5537 199
PB4 PAE % - Bi00BE3T 2 £37 2] ps @ lS}f%E Sk 37
LS/ TLDEATZ | 50183 | 32 | 2.E-17 | 591183 | 32 | 4.E-17 59/183 | 32
436 | 0.E+00 404/834 | 48 0.E+00 | 404/834 | 48 0.E+00 256/536 | 47
437 2.E-53 102/224 | 45 2.E-53 102/224 | 45 4E43 88/218 | 40
438 6.E-11 53/180 29 6.E-11 53/180 29 1.E-10 531180 | 29
439 9.E-13 33/93 35 9.E-13 33/93 35 1.E-12 33/93 35
440 e-100 1781437 | 40 e-100 178/437 | 40 2.E-99 178/437 | 40
441 10 10 10
442 1.E-29 172/695 | 24 1.E-29 1721695 | 24 2.E-29 172/695 | 24
443 2.E-22 67/220 30 2.E-22 671220 30 4,E-22 67/220 | 30
444 2.E-55 126/321 39 2.E-55 126/321 | 39 4,E-54 1171284 | 41
445 10 10 3.E-43 831100 | 83
446 5.E-61 1121149 | 75 5.E-61 1121149 | 75 2.E-56 63/74 85
447 0.E+00 339/390 | 86 0.E+00 | 339/390 | 86 0.E+00 361/425 | 84
448 10 10 e-107 182/230 | 79
449 10 10 3.E-64 113/136 | 83
450 10 10 10
451 3.E-17 24411144 | 21 3.E-17 | 24411144 21 1.E-13 1571679 | 23
452 10 10 8.E-35 67/87 77

-62-



549 10 10 10 550 10 10 10 551 10 10 10 552 7.E-22

67/ 217 30 2. E-21 66/215 30 1.E-17 42/118 35 553 10 10
wa 0653110 10 0. 006 15/43 34 -64 WO 2006/ 091BATUS2006/005912

PCT/ US2006/ 005912 555 e-103 254/698 36 a- 103 254/ 698

36 e-103 254/698 36 556 5.E-31 84/286 29 2. E-30

83/ 284 29 8. E-24 60/184 32 557 10 10 10 558 4.E-05

32 102 4 E faY = o')l 14 20 0. E n4A 2 _/ 13 22 550
> Ean] Jpediad LR 28 QM o 11RO ML oS T d17804 126
saldfn g8 g Aol o SR MUSTE 35 b4 g y2ip |3
Lol L e T AR | 73 | eds PRI Y T | e AR |- 451344 [ 72
0014303 4 055 5 B 44 g AR 4230008 } o b ale 154260805 | df
3ol _Es36n 15 961280 £ o 23801 B8R0 L34 T 736 o 84232 ) 37
0. ;58: mﬁiﬁu ’142,32«87 J\a UZZ O J 8’”1,;@\" U3E7$U 1—4_2:/32.8\4\. 43
26 - 8+ . S5 0ar 182 B2 15
sor 1S5S 12190 e o R TR
16 N7 N A ir o 13 "j%_l 20 5 [ 1199 4'27 29 CAQ _AO
1o30 T hs22 [ ~OWady b 26 12807 T GTBky” L 9B | 78 | (861330 | 26
50i8s| SEM8- S MTHMET 1147 1™ 103 ™3 Trriade Ty b o - T080 |, Tz, | 42
S TR | T S A I Y AR T T
oL SES0 1o 4 3E-B9 | J69A70, 1 35, 6589 |- 3%
o T 7 A N R 41 NS N O A P 4D P R )
7. 4 O 299 2391 _Aé T I91T Z2I9P I X ﬁQLJ TIT 20 &I 0
57 s 471471304 —B S—E-—47— 107 30451 547107/ 301{0
35[ @76 0t 9 E-4P- 04 1267957913 Fr63—145/495-29
3. EzR3 1451495297 équs 86+326-26 5}%’0 184164/ 29%8
55 4.7E'n:_4%6’-f2nn75_ .E_hf\ 1;4/")!\E 501 1 10 ’IO
s A S o TR S Y R Tl I ST R o P
A |- a5 1 D980 E 6F | M5 (L2030 P515] Peply (I Yesids 153
583,13 E-75313897 3547 3 68| F3E33 07 ol 51 5
R PP A SR WAL P SRR 7 O A T B A e i TR LT
5874%@ f%ozo 52206 TP 28 HE-07 052206 {2571 U2E07 | B208 ' | 25
4 10 10 10
476 | 3E-15 | 56/188 | 29 | 3.E-15 | 56/188 | 29 | BE-15 | 56/188 | 29
477 | 2E54 | 1101268 | 41 | 2E-54 | 110268 | 41 | 3E-54 | 110268 | 41
478 10 10 10
479 10 10 10
480 | e-143 | 243/382 | 63 | e-143 | 243/382 | 63 | e-142 | 243382 | 63
481 | e128 | 2151344 | 62 | 128 | 215344 | 62 | e-128 | 215344 | 62
482 10 10 10
483 10 10 10
484 | 3E-40 | 97226 | 42 | 3E40 | 97/226 | 42 | 2E20 | 49589 |55
485 10 10 10
486 10 | 5E46 | 87/97 | 89 | 4E-56 | 1051120 | 87
487 10 10 10
488 10 10 | 3E-18 | 4152 |78
480 | 1.E-38 | 731118 | 61 | 1.E-38 | 731118 | 61 | 9E-49 | 92143 |64
490 10 10 | 5E-07 | 27% |75
491 10 10 | _1E15 | 3447 | 72
492 10 10 10|
493 10 10 10
494 | 2E-27 | 5582 | 67 | 2E27 | 5582 | 67 | 4E27 | 5582 |67
495 10 10 10
496 | e105 | 213/487 | 43 | e-105 | 213487 | 43 | e105 | 213/487 | 43
497 | 0E+00 | 452658 | 68 | O.E+00 | 452/659 | 68 | O.E+00 | 434/663 | 65
498 | 3E17 | 641268 | 23 | 3E-17 | 641268 | 23 | 5E-15 | 620273 | 22
499 | 4E49 | 1011294 | 34 | 4E49 | 101/294 | 34 | 5E-46 | 97/282 | 34
500 | 3E-31 | 106/400 | 26 | 3.E-31 | 106/400 | 26 10
501 | 2E75 | 155319 | 48 | 2.E-75 | 155/319 | 48 | BE-69 | 1231232 | 53
502 | o119 | 216/466 | 46 | e-119 | 216/466 | 46 | e115 | 214/461 | 46
503 [ 100 | 2145611 | 41 | e-100 | 2145511 | 41 | 2E-04 | 134277 | 48

-63-



588 10 10 1. E-48 103/138 74 589 10 10 7.E-04 22/42 52

590 10 10 10 591 e-105 185/294 62 e-105 185/294 62
we20591685/ 294 62 592 10 10 10 593 2. E- 66 13B¢HL&208d/005912

2. E-66 130/414 31 1.E-67 136/419 32 594 5.E-08 27/95

28 5.E-08 27/95 28 5.E-06 22/74 29 595 10 10 10 596

e-179 321/549 58 a-179 321/549 58 2. E-96 181/ 334 54

3g P s A S o AR Tty Sl oo 10
A S T H SIS SRS <N SN B PV BT
-0 I g e b i A [ D i RN A )
07| ka8t | Tt A BEN Y 830202 Y41 T aEAd G105 ) 46
PR & &Lﬂf&é%g};_fi;énteﬁﬁa 1186260 | 71 L €103 | A96RR0 | 71,
509 [Poe 07| “Yodi2er | 617 10 927 | 19820 | 67, | o £ 107 |y J06K15A 3 &8 |
RN 2214292 L7127 “et18 ST 2411297 Y 72 |, S8 b 13008 4 74
CILIZE o f08_J°10AM88°Y 67 '| 0B~ | T0WI88 | 67 1 02, 4711258 365 |
PP 2830 9asigo | 3t [T Y006 131 L, SE-34 | 9/ats %1_
(313D SEosC | TI2ART [ 28 [SWE28-1 11998 £ 98 L6 E22 |, 4300 24
314 [ OE-g7- T 1rMoaT T 1R EST S | HTsoa T AT G2 E0h L[ TroKZE 1 41
IS P20 224 290 TS SOV ST I ol o ioh 240
@% - 0d-1087¢ feglzezfﬁﬁﬁ?e-w%,i’469&282;\5% FO0 002 iz 134
150 o009 mRa0t P92 19 DERS2 | Aatibad Voo L OE A9 1L 24ia 152
P9 PUE 09 fidlhs? F 55 416 et 4 b 6529 2 e 2 biedd 157
NS e ey S e TS Ta T ]
=13 39477 £ 213 2591197 £ FoPE-58 8= 37
257 ﬁﬂﬁ%ﬁ 1426- P98 |” 1E34 | 121426 | 28,1 3.E:34 | 121426, 128
(92 CONE-BE04 f5RrM6° D33 4O ESR O | 43BR1E P 33< [ Do EArt |- 188 7 29
P P75 279 278 Py [26U 281205 pBg P8t Z28G 29129y,
EYR EIHE.6IY 17ef9795 ;%ﬁi’,. 0BOP ARRT2 67, PUSEST ) 13705 T 6. L
S AR AL b ok S oNRe ]
U771 OT 33 I BE D | U717 33T B A 2882712752
5 BHE-6703_12/8605P 49 J0G ERP L[ a0 P g P, 509 1366~ 56115
SO [SOE 793 10156/42b_ P A7 [SAE797 P 156/4%0 DOH DOLESL | TR0
OY29 [9E-3599 81254 5P [ 3HUT sgos) 1T FUAE SV e 1Yy
Adsh [12 A1q ATA A 90416 AT 7T AT g 42U #2422 27423,
53t FOE-520 A7 2PY3 A5 DENS 2| A4 P3P R ENEY [SUra T [F
A PAE AT fiddss? 38 442 EF70 | Hb/sg P Ue P 1L Ee1 [FP0REY T as
A58 | 45 49814588 1184 4sz TR OO AT I ﬁséjﬁs_
AT 1A TOE 71 fo5000 1o |F0418 0T 1ghPon Ty (o4 110 10890 | &7

A58 [ADE -394 alee?P 67 499 EAYI| 2F _PUE-B/T 2HR30°Y 99
o8¥s PO E-RUY BHE1 59 91 E2d 2| 33531916011y -39 _ 974109 i
5389 20 52T 52275P3¢ 924 5251526 5275 Y [2H4395 168
5%48 [533 534 535 5BQ) 939 541542 53584 b (540104881
o389 OBE-BHOF 70275 | 28 | 5E-27 | 790275 | 28 | 5E-26 | 73241 | 30
540 10 10 10
541 | 2.E-12 | 36M09 | 33 | 2.E-12 | 36/109 | 33 | 3.E-12 | 36/109 |33
542 | T.E-33 | 77224 | 34 | 7E-33 | 770224 | 34 | 1E32 | 771224 |34
543 | 2.E-47 | 109/277 | 39 | 2E-47 | 109/277 | 39 | 3.E46 | 110/263 | 41
544 | 4AE-66 | 121/266 | 45 | 3.E-66 | 121/266 | 45 | 6.E66 | 121/266 | 45
545 | 5.E-7T1 | 1450332 | 43 | 5.E-71 | 1451332 | 43 | 1.E-70 | 145/332 | 43
546 | 2.E-42 | 146/504 | 28 | 2.E-42 | 146/504 | 28 | 3.E41 | 144/502 | 28
547 10 10 | 1.E-31 631129 | 48
548 | 2E-59 | 100137 | 72 | 2E-59 | 100137 | 72 | 3.E-59 | 100137 |72
549 10 10 10
550 10 10 10
551 10 10 10
552 | 7E-22 | 67/217 | 30 | 2E-21 | 66/215 | 30 | 1.E-17 | 421118 |35
553 10 10 10
554 10 10 | 0.006 15/43 | 34

-64-



555 556 557 558 559 560 561 562 563 564 565 567 568
569 571 574 575 576 577 579 580 582 583 588 591 592

WG IB6HIB1H95 596 -66 WO 2006/ 091517 PCT/ US2006PODESHB6/005912
TABLE 6 a ww a: GO c¢)

w chi)

~Tophit ¢ U

r

1 Pro ionibacteriumacnes transporter-rel ated
polypeptlde 1Wp03/ 33515 221 3e-01 21/69 24 9 6 3

L 21

*

Pr gi IBLY e m ) 0 oLy peptide
SN D 17 e B R T T A SR ST
WO 35 318 1 -2 T 2 ARE
U1 e L i -fgjiﬁ\.:?‘wq? B2 qaths2BE 2ol GUAF: 2
33 3407 2% 32 | 25rio 1 AT AR e s EaEl
g7 - £ + H 1 1“YQ kL - {32/&37 23
(1)%6%%143%%' palise oty 2505, | follin, 1B ] 1E200B1E4204 10
275 IaeF oL LaroR s a0 P L B, | paer X
PR T LN OB N S 7 O 3328 00 Qe 0
Tk b 15228 Figisa [ A 1l SCAAF ¢ RR 1 ok 2 Ry | 43
di e iﬁ?ﬁ?ié@@ "@:533,%57“2’369“3 Be L0945 o B9 [ 7
30[ Ject LET St o -extgrided Brd 9 Lty 17 [ SUI1Ed b
USPSBI2I O28S [Seadudre] Us [STES8! | Toomay | 8, L aeba Ol Tielar, |28
en 0~ 0y Prjokaryo ',15 essential gcnc,LQ;m,_uuu_._L.,\_ =0
6ef S 2H R 1138 Bos T LAt Nehghatterbagapnni
or Prg T 08646555 o315 2E0R L PR 9 pgtthp |, 50195 -
C, gkHtar ggmh S N I T P A T i T
B2 e A2 [Tar e b0 Zghsl PN 2 %E%gt oEg2 |22
CangAr| mar Kerpr ot ef 7, Y603/ 0951433 mc-O.4ﬁu/5ﬂmm% 88
5/ F7aHNoT O NAbUUS IJIQIBbLeHb proteinyseatenc — 10
IVIZRO2AR T | 1A U7 |15 PGkt 545 WSy R T
enceed Axpy P OWSB’?_'ZQ €§£? I F /255? e LV U EL §u 99
aer 95 1Yy 301073040 38 1™ 3£ FOAbd PT35UT 8 ERETICH Aol 35
nut £4gent st atvatil on-lw U(:I ore [.J! ote IIIIO'-I-L:JQE+‘.O-.\4491|MZ6%: 72
15 S0 [WBER30 SMEI30| Do T DELE] PG PTgANTAIE 1| el b
1USEROZwh 2 [ 5160820 5097 484 TP 1gutbon [T |2 EA I o
f alsgypar um cir onoso 50 4T e ated profgyn SEQ+B “445110
O80sede T 821 1775 3 85 [VOESPOPSEE [Toatl SR ICTuiftsiss
gemsshal lowlsy PUGIHPT| B7 O GEs TMagsiSP Sy o0 s Semy2 o7
137534119 1T 80 0 * OyfNover nuram di GO tTc—protetrn 10
239175067 §12 26~y 337 T1T 4 8fig H-stophitus— 5
sqmge [hol i n {Tagment (gtVW037/ 59892741 S5= 024’ 92 721429
87 4327% 0 Heain n- bi nNdky protefn frunjlE O&%@ FIJZﬁ?d ?g
B3] TWI3P?I323 17§ 2e- 20 617 163 B3¢ 18
HepRb1[T1S GB|VIiTUS PROUEI M SEQUENTE 954 |;€'§§O 5@2228 gg
U3e0b1374 17y 0. 033 #p/ 75 16 12 84 HQ O Novet—hthe 70
sqCyvet|e 18510 | (16500% 2880507 Ol g5tk V&S 721585 534
0./094 |26/ 80 184 % T—Wt¢T aC/{zéehr ‘tslﬁlbpitolgc‘- 13%%4c ?g
sequenCer4bC| TNWHYUIIBY 1d8s Serd2BRP Y JE&3 | Adat Pa
Enzpae BESE 1] 1 pygsl VIEgs | N5 E¥ (0T27B5CLHET| %ﬁE-os 2274 | 29
bijgeynt hesi s| TWI9GZFLH 504 3e- 23 8671§20 681
Hersob ¢1 @ayd y| aghaaye 6§ | achiode BRI DN 283% | 18133 |54
V200710210 _ETHIGA- 108 F57 539 kR0 P8 1 L §T 01 eitzag oo
encogleds byrsPT Qbss20T|1 & CRMEITS [2osBRITE sy 02984747 15335/108% 89
8¢-50¢ | BA0 b [ 1467193 T HEGm02 Gk BT 008 s % | Hae/711 | 20
NG 1506 1EP1Z2707247 156 Te-01 20766 15 12

A blank box indicates no hit above 10% identity in that strain

-65-




94 0 Plasnodium falci arum chronosone 2 rel ated

protei n W200025728 471 3e-02 16/ 74 16 3 96 0 Protein
werweded1by Prokaryotic essential gene 1W2002FT1/88208d7005912

6e-09 28/47 51 32 112 0 Staphyl ococcus aureus protein

W200294868 190 le-01 12/36 15 6 114 1 Novel human

secreted and transnenbrane protein 1US2003008352 1894

= Q4 1..124 0 * 0O i. proliferation

TAégg chﬁ{e(gl]%&éf Hith sé&’éﬁef‘b“‘fé‘g”%‘ﬂﬁmwoa 176 6e- 28

169/3171439 89 72510 *1® EI3 co¥di pboliderBtidd 19 20 22
24ass38ci dtted3pr ai7ei A1SEE | DMB66ISW 2000449088 16D 4612552 53
546815651540 4D 3838460 * 60 Pibt 3n éhcobled 4y PBok&? yoild c 71
TessBnt 78l §2neB7IWRB002771%3 302 461 ONR6MO0L11718 139 116
117 Hifedlpai2t i2ioild2 cékl 14l dibml@cEy or285.129 ( HBPCER 132
13 2p4UIBH8E8H381370380 7&42021532/1p28 130 B56 147 *158 P6MDt Bi2n 169
178nddded7by 18 ol8ar \i84 i ¢8%esk¥ntlidal 18%nE891VIBR002Y 7183 K85 195
1%e-02 203 13& 1251208 12® 1212 RiieadlDord siiidroee2tel 220 221

25ger261 1200687 72683 267 92Ge- T8 LEOS37R327A 227 2P3* 204 275 276
278urgdh RS0 plRit €383 8T U e288EQL D2H): 1%0 2090 2092068151 302
3@540ke303 3G 4D82316 3WABIE BIENBEF oie MRS 826 S 3EC 0339 330
301332HB346peds f136 prot 84in HR2(BE2335073555346. 383 34 290 351
3521 332 354673580 B00GLY93IFN 73ECTORIS2CD63WI0THE2 3645067 B8 369
40009104409 4BY 471808 4053410 Hil ertthaiBor4lagidds E4l@odli7 418
41901520 14217 - 4§32 cA2Bi d2$pr d25ei 426 8 IFROA3ISBO74350484-48B 436
4376/488 929 920 183 @4P ashodlisurmib akdl pefoumst hrd6Brogdiredsd 456
457el4a8 edSPr dilei 4921 W62 00QP SAZ8 468087654102 4413441370 477 480
4831538 #3840 MHvel86hudRfan4gl a4Piosioi c 492 o4Bi MAMD20012806498 499
SREG0LeS02 2B 5H44609 5060507 BORDGEEE PGl jinoteRnsi3 514 515
Slse@uéng@s WIB0326442B5824e5282 524/ 375 18263 5216528 529 530 531
538 1568 06D CHBS o3t 389 apdli gRIi G4Pr St $1SSER6| B4M05464E52 553
5508 148B08582259966025416/ 383 1563 7 56465651 IH7A56R1 56 571 574

24 3 167 1 0 Pinus radiata cell signalling involved

protein SEQ I D: 128 1W200042171 120 2e-01 19/54 35 15

170 1 1 Enterohaenorragic E. coli 0157: H7-specific

protein :881 1JP2002355074 53 2e-13 38/42 15 71 171 |

0O Enterohaenorra is E.co/i 0157:H7-s ecific protein

: 615 1JP2002355074 50 1 e-21 48/50 96 96 176 P * O

Protei n encoded by Prokaryotic essential gene

1W200277183 239 3e-1 1 33/81 26 13 178 0 Human col on

cancer antigen protein SEQ ID NO 7716 1W200122920 134

4e-02 11/20 8 8 179 3 Human GPCR protein SEQ ID

NG 1630 EP1270724 523 0.014 23/115 16 4 181 0 Bovi ne

herpesvirus | US3 protein sequence SEQ ID NGO 9

1W03112049 468 2e-02 17/56 7 3 183 1 Novel human

di agnostic protein 1W200175067 260 0.007 32/75 38 12

184 * 1 N. gonorrhoeae am no acid sequence SEQ I D 7826

1W200279243 508 4e-02 28/90 28 5 188 1 Lactococcus

| actic protein ycdH 1FR2807446 486 3e-01 18/ 61 24 3

194 1 McCP2-Tat dMr fusion protein W200285948 561

0.029 11/22 15 2 195 1 Protein encoded by Prokaryotic

essential gene 1W200277183 80 le-17 44/80 47 55 197

1 S. cinnanmonensis Ca K honol ogue W200168867 427

3e-18 91/350 21 21 198 4 Protein encoded by

Prokaryotic essential gene 1W200277183 219 4e-11

49/ 178 24 22 199 8 Protein of drug netabolising

enzyne -2804794CD1 1W200266654 445 2e-28 78/ 231 20 17

200 4 Synechocy stis delta-8%desaturase pol ypeptide

US2002108147 359 2e-19 84/347 23 23 202 1 0 Protein

encoded by Prokaryotic essential gene 1W200277183 615

4e-01 14/41 29 2 207 1 1 Protein encoded by

Prokaryotic essential gene W?200277183 230 | e-14 41/54

65 17 208 1 1 Aci netobacter baumannii protein

AL IS AN/ =e A e o~ A A NN NS NS N



209 1 Ac
29/ 124 2

i net obact er
15 210 * 2 Bacteri al

protein 1US6562958 515 | e- 06
of e tide US6605709 320

W@ee0dP957 105 45 17 211 1 S cerevisiae a 0 t OBCBHUS2006/005912
associ ated protein YORO OC W200102550 730 8e-02
15/53 20 2 212 1 Protein encoded by Prokaryotic

| gene W200277183 240 4e-19 50/56 64 20 225

Jg B g6L| steria nonoc to enes protein 1W?200177335 100
ABLE 057/ 97 55 56 228 P * 0 Dr osophi | a nel anogast er

essenti a

poliypept | de SEQ I D NO19890 1W200171042 460 5e;02 ® -
@/%g .g%_ 8...232 1 Phot or habdus | um nesceng ﬁr Dt i n § “:E" )
384 ﬁgan':é 200%00294867 393 Se-13 93/377 19 232 p3¥ o 5 |G| &
0 Phot or habdus | um nescens protein sequence 2 |7]°
| D200 7D PBRofibadehom s fetspeabiebBibolddptidd INo0&335 2| 221 | 3e-01 | 21/69 |24 | 9
BN a1 or hapabidibdceimh BRS MR bebeide woemeence 1\WZ002A80/771 | 27 | 15
oA 309e+ O BmER sl @anstripfion fackrDAMV0E7) [WoRd2i2es 0OCOCCUS 263 | DOB [ 33114 23 | 12
2Bt geni Enddenebgt EbiQIsy FY- ik hodifsEd K032 8304780805k | 16/57 |14 | 3
e- 02|15/ RB2owakors 237 1 38kd regression assogi at ed
ant| il gent Hoka A3 8880024103086e- 02 33/ 129 20 8 23874 3e-01 | 14/28 [ 4 | 5
Bat| e © hagreit nevgkd by Prokagy6it ¢sseRlidl gdne’ INAZ0025R63 Ti1 C [r3pf epg02 | 15138 | 9 | 4
P98 2J PROPREDSRMEEe SEGD 2281 |EP108B4026/ 45 37 19 24300 | bhorain21/81 | 9 | 4
ab |pept 0 fhevelSinEh dafodiprof2ih §BBOVEEBO0164835 81 2¢390 1L 6/ 149120 25 | 3
34 114 | PAdishdaniAstered antibeh LogSH1UJ0$2002168286 essent i al32@ene02 | 36/157 | 9 | 11
@1 otl @i N1 [PWYbiR OB 6,PDbryRibesschlial gD SH WA M6 25 8| 227V 6602 | 27/95 | 11 | 10
Bagt er | &lAcigiométer mmuntanniigoteh USEHR57 09 338 3e- 01 | 284 64e-®1) 55215 19 | 18
36910 E3 Chygtemicmhonecosisk ind plaptalioppdniSERIDSEQ | D NG1BR@e-02 | 15/33 | 10 | 2
1IVWD2001 638040867 0. 017 45/ 217 12 12 280 1|Protein
dhgdded! (pstdrrcenkeamakerpitein [WEEAAHI al gene 1W2003&F 7188 2662 | 30 | 4
2602 28 inimssvm@mﬂ@w&%s pne n‘iﬁSh Ae02 | 15/41 | 36 | 10
81| Q& pd [Pegiein BEoddd byBrokaplig@enial vy ‘ 2002 | 1340 [20 | 2
$2//118| 7 |Mycobagiain tobarcupaiscntisn! ﬁar\@tm:lw@la prnigm Pr okcur495b1 fAe02 | 17/43 | 15| 3
esgent | a|lVaHe0 1\W)200277183 431 6e-25 105/421 P5 24
$BA 1 p* +5 Acingahagiar bapapphpioteid; |H§§5$295&| c_protein 1\WH0 eB0fp/204 | 10 | 24
I85 | 71 ? Blegmgiundalcipapmghomosgige 2felaled DFOMMSE?H@ NGET eqt9BQY | 205 | 421721 13 | 4
intietact WH0FSHRI n (SID) protein 1W200266501 268
74181 " 16 Mysgplasipn gppitaliumaeyierproiep (US1003039%% n dii agnos {138 | 8¢ le]3R7 [ 19 | 1
| B OhH 16 Mg umandisanostic etein VKRBIH508H > 305 1 S| Shdboeiniddalt| 7 | 4
Shel ! gent HISWIHSSQWWOIﬁﬁ@WﬁtIW@QRW%nm 641 0. 020 4ol 38@ b2 | 21 | 20
&2 1BhalH dﬁqumcangm from QRER OFfe .., RAPEU IWO3321323,; 4 178 | 2e-20 | 61/163 | 35 | 34
4’%%34\5%' 2 Hepailis ] el SeqUEpgE BER) 10Ny 3USER 484 2 Noudl7 hOA33a 23075 | 16 [ 12
41T L0 Mavelhy nsgqreledem@w , anlwaﬂﬁﬁzg3_5001 | Pph 5 0904 Y2680 [ 18 4
35 474 11 Wiyeoliactenum spadies prtein sequeny “f’( WOSTUSTE oy | A PP271028084 | 15 | 23
bhnab& @j‘  ERS] hinvalyed ip exo rideRipsyithesis WEI962346 - DBdn | A2 $86/320 | 25 | 17
LT [ ieb h [Herhicklaliy active polypeptide,SEQ D WR200210210 y; . X638 1 3601 [35139] 18| 5
By L LT Pl nyoigepsenfial Jong WOIZ B3 oo 34 194} Se-02 |412124 | 7 | 1
93 [ 1 [Human GRER proteln SEQ A1 coauenca._ered | de-Q 4166 | 15 | 12
i 2 b, Plasmadiuy Taear Shromgsp reIafe%prO'teta WOXD025/78", T 2r | Be-02 | T6i74 | 16 | 3
ot L= T O [Proteln ehcoded by prokeryatipessenlial Gene, NOZATHI ') o d 6/, | Be-09,1, 28047 | 51 | 32
2d T 1 L0 | StEphigeocsus aureys pratein. (VOZ S %_@%1_55 /36 | 15 | 6
3144 1,71 R INovel Bifan-secrete ana't@nsglembranp\p?gtelﬁfl,US 3008382 <. 17894 ) 2e:047723i61 | 23 | 1
124707 ¥ 1 O'[E ol prolfegation asSociated frofein SEQ i 62:',,:,,',\ 176, 1 66528 |69/1711] 39 | 39
25701 1, .cql’,proﬁééﬁnas,som@e arotein SEQ  IWO200p4AS06. - 1 1671 A6=25 [ 88151 | 40 | 40
138 012 L [Proteiencoded by Prokaryoiicessenisl gene, [N0200277183 . ~~ 13121 400 26/101 | 17 | 8
1397 T T2 PY [Pitimal a%h§mmca1caic‘mfec§gz§g%ﬁml ceaagass 1 G 98632118 [ 10 | 2
W1 AT 2 (Pl onEbetcd by Phokesy i MSentiroiye NORM277183 7 0> 1985 £ F&0 | 32158 | 12 | 11
H3IXP LI Raofa?fsmﬁimwﬁfé edfop inorectiE DS EkMZMO‘E&'NbSii 4571 1<ae-01, [ 27104 | 11 | 1
5117 17 \Pholdinenchded By Pro (aﬁoni’é%se}d@ gen® (Wo2002 K8 2 %79 | Bel S5 | 23 | 2
7Y EY =0 Pmah N Epféhyeifu rﬁgéiSﬁE 0159 [Wo200908315 0200/ 1180 Pt (23] 3
7R1+Y | £EfiGoRaehiof 377 Sopedl By SO0 1 YA ®55, | ogqa | 1gr20 [ 41 [ 32
porypeptrae 1v 3 €= 1o 4U7 ZL o901 Z
Protei n encoded by Prokaryotl c essenti aI gene

1WD200277183 898 7e-26 82/252-%/6 9 358 1 Protein

encoded

by Prokaryotic essenti al

gene 1W200277183 206

5e-28 57/ 124 43 27 359 P * 0 Drosophila nel anogaster
pol ypeptide SEQ I D NO 5868 1W200171042 1176 3e-01

19/ 75 23

1




368 1 S. pneunoni ae transport protein W9826072 293

4e-02

23/82 11 7 374 P * 0 Novel

human di agnhostic

wWEe@se)1511W 200175067 701 0.012 24/82 27 3  37BCHUS2006/005912

Bact er

i al

of e tide 1US6605709 184 0.001 36/168 23 19

377 0 Rat Protein P26039, SEQ I D N011184 W03/ 16475
2541 4e-02 22/67 20 0O 381 1 Photorhabdus | um nescens

15097 1

U B9 ddy g bl SEIB P

WedR%S 2€ 01 3068

D 4¢l32

H3)42

1

)
15339 {

ERter

SR i@ R HASE o lotEln: 048 FREBBTERA07 4 o

MENES

£/509 92

1555 T +L1Y

PlaSmodiim Palcipdrim etitomésdihe 2 dbted prbteih V0209025726~

140 | 56-02

14/34

11

1594 PU €T §

BRI i preteR (o280 %508y - H7-SecTfiT

REPT %d-02

- 25184 9 46

16044 F£UY

RiBReS] FolehdEhucA@ widosday 80 1T 38 390

1618MC00E

Al

RobcoRoRK AR bbtéhn B8 BROHIANOTRHE TV 2HHIY

@54 | Wo-a2r

OBy

14

- Gel0D

31648

15

1659€1 19

Abrﬁéér#]b{aﬂoplétéasép?lypepﬂé%ﬂW®200l68S2§ nalos orl

79t 3e-01

29/110

24

1674G €T Vb

Phiks Gl A8l si ihfoIR BrsteindbB A ID418 {WOR00RIZA 7T

FA20- 1 2e45

19189

35

- ©
Slowi~jw|o|ofBlw

1700 17 Dy

Q&h%fn&ﬂrag%@%q 6

H7RNGcifle Priemads Y| Phd0B5567 S ¢ A3l

Abe-3€

Ngg/42

15

171 20p

E e Bonauk 2.0y 815 B s Ao 615/ JPR02330

- 35 Qhdila

Mgfebi o6

1760 POt €4

Proleih SREDIER BYIProkaigbit dssentibidne [WORlg7Hed  1US

2y P@el16

e33ied

26

17819/ 30

Plurkan colribéncd? anfer pro@h SERBTRICEA 16 BWVOR001 2098 O T BN

34202

11/20

179052003

nfaft CRER preiéhn SBQ DN 1680 e8P 6 401 ©

5231 0.014

23/115

16

1811 1 €pd

BORACIRISRVIrEQ D5 pRdR se@ibid B8 WINDD R06F128P

asdJ| 2e-02

1756

1830031 ¥

pGAhumbidachosieroldid |V@0dTer 9 1 402 1 I

a6 P0.0§7C

Usp/75

38

184l|acti s

NPgor@ihedademivip RiDsedderEQ D486 Wodk38e- 15

608 P3:lo22

2o8kbd

28

188403 11

fEattsddcomiMERts protei y&iB IFREBOT44E al  nuscul ar

486 | 3e-01

18/61

24

194dy st f o

P2 TR fubkg priteid WOZBGRBIE 313682 461 96566

42791

614/24 (

15

1959 | 404

PhteiPénautiea byPronaiod ealiallbaie

JRIO2RATI§80t | C esEe

Ntd-Hl

[B0e 47

1971200

B [oih e den8 62kpK hemobéue BO20218886723 22 407

25| 3e-18

91/350

21

198FPh Ot 04

[Peabicltisddd birProkeg gic @sestial gene WER7EIEqUenc ¢ 219N 20012

QBB {

24

199367 2@

PRGN @ Gig3diBoliRr e Bne - 2804294¢D1 PoI0ZB66BMA D d U 9143

| 0d-18¢)

J6/231S

20

200p1 ot €4

[$ynsobaysiis deltas-dRIAGRS RSB IS 203 BB e- 24

» 369 2 2e- B

88347

23

202421 10

[Pt encodeg byPmkalyalic ¢ssestial gane MOROO27}880 F  FR2

) $0 41445013

213/41

29

2070.1 Q9 B1

Ptk @codd byProkad @iT esentiBpane [WOLNEFBUS pol

Yok pte-te

BEO

65

2081/ D| NOt

AdGadeDRROR SR 1US6HPB 2e- 02 30/ 110

BB P2e-114

47D/80

28

2004 1) Hu

Aemtol@RFUpRMbrasniUSBetience SEQ | D N(

D518 ¥ 44806

291124

21

210\w2002

BBEDolbeide §48660570914/ 42 10 10 445 1

B2Nopvel7?

EMaEN

45

211dil ag

Stoéravisiqe proptais #ssoudd 00diVORBIC WRG1BE0 04

4340 3814

B/53

20

2124

I

Aroteipeneptag byi Prokegyolic esfehtid gane BNO206BE 8Nt i al

@éh e 4e-19

50/56

64

225

190 Hésaen

57/97

55

228

*

g@@monm@enrotm |VM00’!|.723@ 20 18 449 1

232"

366 e SO

2111285

13

Pipbiebius Britstcens pre segierce Q2040666057

233

FOBY Ee-18

9320

19

Phoyrhabdis Iurnrwenip@elnAm@ﬂmedN@DZ@)B%Sfif hal i an

200 da-Hi

501183

27

235f

hotostygodns liinesqens pralaygience HEOPEIAN0NHS5 382

2364 N

243

9e-0pg) 29058 d

Afpiogogeiolily antigenis prpieytSER ) NEARSEWRIBIBH; 1

\MD 0 (et 627

38R0

2374 ¥

38k dregoassiona@EpCiatag anjigen !U%@@Q 1 H influe

2 #9% ¢ Bep2f

129

20

238y nb

plereh gemenpnio Feqt 1K Amcifipy

=5-6- B o?-@e:cnﬁi

240~ 0

3D 8 1688

D2BIA5

37

iomen rppeplSEQ A0 BTS00 e or ot e

81 | 2e-01

11/40

24

2411\Wp20b

isporgiisurigelus egsentiaygeng roten WO2008H0 475 1

Hefm A0y

o/&{6p

25

277t 7 )1;

Bactsgapolypentided 488740 \WD03/ 16475 403 9e-

328 _18¢%6

20854 /

11

279479

hia g9} poiypeplide SEQ 1B M@ 20 WOZAGRETAH r ane

pef n 0pHo

H21

12

280141 112

ﬂﬁ h Ae-%df

28/105

281431 |

rplgjmyepqoded byProkapyotipessentia gene W0 7183137 2
freptpopsCusieUSIONag POy RAPIidE B R IDANG 323 WPA0028385% 7

) 437 | 88077

351418

28340

RO PAPFlepete esentiagane IWSZREAISS 50 \

4301 691293

40542

25

284

1285 | 7e-05

23/29

4

29901 gk

290

HVF*hWaWQn@S’ﬁC PTOEIQ dWOQOOHﬁ}Q? ein _enco ri ed

306,

POPED 7408 3

308,

oH67d

20

Listeria IBOHOPYti@QﬂMEQ@h &v 02QQ1:773?§:: 'nR 3

7504 297 216123
42

32

i

1| 22

116063

17

309

2
1
2

2
BEISYNHd 36/
OVﬁllﬁﬁ\ﬂWﬂ 120037506012/ 120 12

SATAES
\;]’(\f
rlnf

,‘,,-

314r

117123

14

ggm%psa%ammmg @QW%SEQMYBZEIWQZ)M%R

28/90

28

T oOTtT

W)200277183 1765 8e 02 22/ 64 14 1 554 1 Hum;n GPCR

protein SEQ I D NO 1864 EP127%724 294 0.058 30/72 11 34

10 -6

9 WD 2006/ 091517 PCT/ US2006/ 005912




561 |

W@ 1604815 ecific protein:

1 S. pneunoni ae transport protein 1W0826072 293
4e-02 23/82 11 7 566 0 * 0 Enterohaenorra is Eco//

39/48 26 81 573 1 Propionibacterium acnes predicted
ORF- encoded pol ypepti de 215 4e-10 52/191 23 24
1WD03/ 33515 574 0 * 0 Photorhabdus | um nescens protein

32

202 JP2002355074 48rdBusB06/005912

SBIYEHTE [N oteirr YW0260; : 222957 D 48049 351100 23 | 13

7 QT Ot R EEHeheRstitis 1 DS Elh seRBSSETDRDE WaosREe 1| AedW5e2%3%a/56 | 6 | 3
SNOGIT 4B RO ncairsqdbre Sdse WolBaigt 34 578 1 T poe 1 1e.01 [ 1548 | 1] 2
PIePL 0% HBECRULEHIEAREAS NG P WdERAsss'e SEV TV 7889 280 | 1855 | 5 | 2
N 4 QUL B iEGonprolferafdn asSocidtbe protefrf setiibned: 200 V0200848087 ™ Y38 | 2e-29 [62/134 | 44 | 44
336! P IO D& EhGhderafhds QTR PdesdgU> URF am NoO agTzh SedMeMifgs | s | 2
7P| Y| d PRdicted pdiieh seduftficEiot cloheTXE-AMNMHIWESR 2P L 22 7 1 29 P9dnsY 707286 | 20 | 26
et Gfeh folyRRlidd5eh WRE Pl 2k ldmgP 03 T000S T [ 2A6| b&no0 11547 | 30 | 20
3807133 T |Pltein enboied by Plokd Yo &LentA YR8 oS0 RBEEOS T T C | RFPT 8438 [72/225| 30 | 25
| 330700 L7 o Funbnerzymelpolfperiie [Wg008580E2 7 1T 595 1 1B OB&I3N 40/61 | 26 | 21
efrg odied Pteiltncticd brekdytic @scRaddné Wo20eNe W20U3dy T 8a063%D1252 | 16 | 9
33101 15Irridin heodddd) PebkESic essehtar’sdnel IWORDZHBCT €0 1] 0g@al O [BY/124 | 43 | 27
849 P PSORDrogtht@helarfo§kBRr pdypentidd IRQABINO PBITWOBNE0420 | F176 UB&EFT | 19/75 | 23 | 1
BEIv 1 ane|s, grumonBatrsih ddemwosdabdy2 @ star 1 ndi cates| 202 [ 23:82 [ 11 ] 7
Br4pepr 0o bl himan delib¥s proRk MAIR176067 T r ansnenbr aneodpomi2ns24/s2 | 27 | 3
3P 1 N {4 Bede@BRIfbptidealsed0s7oon pat ent dat abase | 16h { bem:|36/168] 23 | 19
BEngt h| oRatPhten k26035 SERID NDAIt ieAwWog16475expect ed” |yal Dee-g2n 22/67 | 20 | 0
BUAST anmhoomabtus luhicbesrs pritdine&iendd Uwdoespo4gaf 1 dent]isedl 201 | 3088 | 12| 9
B&7S il (t1e% |Comtenicuh gettiriyment SEQIDING1ATER BP1108B0d | engtebs Dbe-ashera/3s4 | 19 | 19
a9 g N e [Enterchémon iR e Y1 51:H7¥pbekic pr@din::1018d/82002866074 & 1081 €B4-20t [y42/80 | 11 | 38
BI0QON| PO Ppieisintodes byProkakyatiBEsésntial genel BO20ARIES Sequereee| 6e-160 597 | 23 | 25
2906/ 091 BapraloaihCllse0hse0PBRE® TABLE 7 Prot esn| gd-t8 [$HS | 24 | 29
B35 | Anh ol RiokinencolRd by ProkalybiEkssentipl gabe BAN7ARL 10866 34BP4e-02 | 26/101| 17 | 8
Bast| &t | ve|Colotamsoem naabh fragment SEQ 1D ND: 5200 |ERANGET8 3573 2680DP8OR (5BB0 | 6 | 5
ATt il genl ABneioaeir sprrcoubindse [1S20080pAE3- 1196 2610751324 20e-1B1C20/50 | 39 | 6
i 61 * 1 0 [Siptbcadeus sabripusigiudpsyl@endirasstkiQ03BRB3 261086554 | 5O® | 30/139| 9 | 1
@2t én e rdploderes |adio protan yieD [FR2@7440upec- 2814 2610958%| 306 |77/331] 22 | 14
£a3ndi4 ¢ hhjFekuybraettipscorgenitabimu€iul® dystugheausbdlsrdJP2B 18683 4 AB1 P 2e-06 | 42/167 | 10 | 9
Fdn i i| ché (Brofein éncodad byrPekaapit essenti@dgdde (WORBZUBIsOr upeBt L 8¥®H | 60/237 | 23 | 22
261081 9% PRRhabdly jorenedcent protdirseqeehce h¥Q300204867 | 1  UBEC + 28783 86/345 | 24 | 23
281081 92 |PRbdabdds uritescene prifaingeueenca JH802H601  upeg-13608e-24 | 50/121| 31 | 35
2231 099 31 |Laro@ccksipeiBpreinyebe FRP8IM46  upec- 5079 26B2049289356%/78 | 22 | 8
FEpA | pr biSkspteroqus eolypepiideSEQ HRO@E4OBNMSEE 371 PadAd peei2e)i3f110 | 12 | 21
00| {1p@ HUI@BARFX PeeGeBBG SEDDNGAGTANWER8102523n C |30 | 8e-02 | 14/42 | 10 | 10
fitse ¢ 4 506 Hoval Gumandiagnasticprisin IVE2e7P06% | r on- r equl at7éd| Pe-@t|eddfd3 | 14 | 3
#461 | | ohd (Heemephiluginfiuemaessgniial gerecliPA88248601) ocat i on |65 11 131126 | 20 | 18
HAORT _H1 Hemep pohpeptide SEQIDNG pddd WoRlHe#sne: 0 = odit Br | 6e-02 | 21/65 | 15 | 28
#63Hh i o hbBacteriakpolypentide AUSAR957H9 376 | 1e-20 | 87/358 | 23 | 23
466 | | 3 [Arabidopsis thaliana protein fragment SEQ ID NO: 49986 [EP1033405 382 | 2e-02 | 18554 | 9 | 4
467 | 1 1 |Listeria monocytogenes protein |W0200177335 400 | 6e-19 |90/309| 20 | 22
468 | | 1 |H. influenzae Orf25 polypeptide SEQ ID NO:49 |W003/55905 664 | 2e-08 |62/287 | 10| 9
473 | 1 |Listeria monocytogenes protein [W0200177335 95 | 4e-17 | 44/48 | 53 | 46
475 | 1 |Human Protein P57723, SEQ ID NO 11321 [WQ03/16475 403 | 9e-02 | 18/36 | 18 | 4
47911 1 |Novel human secreted/transmembrane prtn PRO1110 JUS2003215911 322 | 3601 [ 13/42 |20 | 4
4871 | 2 [Human polypeptide SEQ ID NO 16040 [W0200164835 94 | 2002 (21189 [ 7 | 22
4881 | 0 |Human polypeptide SEQ ID NO 18650 |W0200164835 115 | 4e01 | 15/32 [ 26 | 13
490 | 1 |Protein encoded by Prokaryotic essential gene |[W0200277183 277 | 902 | 20/78 | 4 | 7
4911 | 1 |Protein encoded by Prokaryotic essential gene [W0200277183 622 | 301 | 14139 | 2 | 2
493 | 1 1 {Bacterial polypeptide |US6605709 168 | 3e-06 | 36/118| 21 | 21
54111 4 |Acinetobacter baumannii protein JUS6562958 146 | 2e-14 [43/130) 32 | 29
5471 1 |Protein encoded by Prokaryotic essential gene [W0200277183 17651 8e-02 | 22/64 | 14 | 1
554 | | 1 |Human GPCR protein SEQ ID NO:1864 [EP1270724 294 | 0.058 | 30/72 | 34 | 10

-690-




C = cytoplasm TNMD: nunber of transnmenbrane domai ns
% D. percentage identitical residues over |ength of

wa@bdogogsnt REFERENCES (the contents of which aPeT/bsr0e&§05912

i ncorporated by reference) [1] Russo & Johnson (2000)
Jinfect Dis 181:1753-1754. [2] Uehling et al. (1997) J
Urol 157:2049-2052. [3] Tammen (1990) Br J Urol

56

19307 PIs. dne‘hdwomhéh%ﬁééwa?em%cﬁézesow ] k1997) SCTeTEE] 4002 |, 73582

5664 00 * PV [ErtRchdemoradicElooi HEHE!

11

T Ghicd- et ¢ i
j

26

573 ATKE] BloriGlibact erhrﬁééhééplredfét&'
Rhaage. 1

W2004 Dobr i ndt e?b‘yg}). (2002 I nf ect

23

574191 © PP PhdRddbdus lumuhedcbhk oAt YHCaREse; [ 111 [l Che- Bt 2dhad

22

576 2900 |ARToREeusIRE dntighte fbleindE 0 DNOABWO0/AGHM0- T T08A | ge-I51dbia73

34

57

TeT | € Biptdde prietodidd bofypebtil JEG BND 992 [woZnbd8ss5/ PUERE 36-0211347/35

12

July bekEaptriPl. 3-11. [14] Geysen et al. (1984)

12

586FPBINS

585D mﬁmowwnm unCE (8 ORI 288 SedlienddEOFD 1 | 3B PhEd e ML

inaRskératsd Bpefidd@so0d3biebt Car ter (1994) 2b&T hods b

11

588631l O | BfNove Gunarghostic proléid |WIRZEURE7 091517 PCTT 1452 0bd100RRE 2

16

595 16] | U prEisaidded BARroRkyotiadssentid FRSIWOLBEIRIES 4( T) 3481 36IH6. 15/32

27

B B B

[ 17] Raddrizzani & Hamer (2000) BriefBioir form

Collhdg: 179-189. [18] De Lalla et al. (1999) J. bnnunol.

o PSORT: bréd&edloéaBn bylthe PEORN isiiten. € in@l mentbdB 8% outer membrane; P = periplasm

LBt Ddiphedatepaipb@@einl 4(2) : 121-130 [20] Meister et al.
VDO beMaA Ganbcnbbad Bhaife81- 591. [ 21] Roberts et al.

o Top B8 GseAmBIGh iRREentddBnakiet r ovi ruses 12(7):593-610. [22]
« Hiladss prthomthelodagnadael naya (1993) Conput Appl Bi osci

O ebpctedudPFLAST brd@dis Fel ler & de [a Cruz (1991) Nature
e8Ikt of AEhtichPrdsiduds 24 lehdPRPalignh8A 3hd BRI LI tlalidRasear ch

o %Qub§3% TNt % dedice \értily Frin@peRbecib of EKFERRDIatabdsBR@hde.

188: 215-218. [26] Davenport et al. (1995)
bnmunogeneti cs 42:392-397. [27] Bodanszky (1993)
Principles of Peptide Synthesis (ISBN. 0387564314).
[28] Fields et al. (1997) Meth Enzynol 289:

Sol i d- Phase Peptide Synthesis. |SBN:. 0121821900. [29]
Chan & Wiite (2000) Fnoc Solid Phase Peptide

Synt hesis. 1 SBN: 0199637245. [30] Kullmann (1987)
Enzymatic Peptide Synthesis. |SBN. 0849368413. [ 31]

| bba (1996) Bi otechnol GCenetEngRev 13:197-216. [32]
Breedvel d (2000) Lancet 355(9205):735-740. [33] Gornman
& Clark (1990) Sem n. bnmunol . 2:457-466. [ 34]
Sanbrook et al. (2001) Ml ecular Coning: A Laboratory
Manual , 3rd edition (Cold Spring Harbor Laboratory
Press).

-70-




[ 35] Ausubel et al. (eds) (2002) Short protocols in
nmol ecul ar biology, 5th edition (Current Protocols).
wQ 3@p/o0S1pat ent 5, 707, 829 [ 37] Current Prot ocoPGT/UR2006/005912
Mol ecul ar Biology (F.M Ausubel et al. eds., 1987)
Suppl enment 30. [38] EP-B-0509612. [39] EP-B-0505012.
[40] Johnson & Stell (2001) JdAin Mcrobiol
ﬁngé 2-3717. [41] Tang et al. (1997) din. Chem
; 1-2038. [42] PCT/1B2005/003494. [43] Bernadac et
al . (1998) JBacteriol 180(18):4872-4878. [44]

ER- 2AAdR36. [4b] SJrs@w & Mort anaéitidn2005) Jowksral| TvD
off Brotechn 5 EE3- 128 VMeyimat=Sal [es et
al| “PeeAiS %Aﬁ% &g an‘@ Enyi r B %ﬁyﬁ #8?"6"6’? al hgy!

71up&M872/1 426109594 7] US2004/ 0200326, 43[pAB}rsdAD00/ $8253.

1
1
|91 S5 ARy PO AT PET e Al £BSF, PO, T
0
0

[ 52pecR2B8Dpezni0§pas ent V624 3876.0tG3embancponepDes| gr . .
S Lk o e L P SRS 63%?;%@

T OV I T T T OJ

[ 33pe MR 14886403 [ PE] 2Podfia FetoTymedmsataseior o o
10"5873. 2680 [57] Frey et al. (BSOS Vacci ne

21 ufee38792376104158] | Vapei ne Adiypéafindbriapia@ar at | on 1

Methods and_—Researth—Protocots (VUI ume—42—of—Methods

i L "PRER L A ONBYI ¢i md?ser i esPYe] apRprang 1egp59- ngal 7. !

gdup&a-slde@anzsl[mgjl US 4at ent 6, 29@psBfAotein [ 60] US Rat gnto

4491, . 'S & byars {1399 Res 1 LN

1 ‘Qp%%ﬁm—?&&f-}%‘%g\i l—lnsltr%lghn az et {:'n X Jf%’b'—'\) (‘;‘m"pﬁB Res 0

55uBet361BYU8B1098853] USlpat ent 5, BHA pbddn [ 64] o 0
0. FP- A, 0109942. 96/ 1171

[ IPCTRbY AT e Bt ot MEREBE acvanbod Driug]

Del“bveﬁ‘)?S ReVSLEINR4 3D 2557 271Put2[t1691ronsaea4bawmm 1

(1998) Advanced Drug Delivery Reviews 32:321-338.

[70] Niikura et al. (2002) Virology 293:273-280. [71]

Celwngt al . (2001) Jlnmunol 166: 5346- 5355.

» PSORT: predicted location by the PSORT algorithm. | = inner membrane; O = outer membrane; P = periplasm;
C = cytoplasm

o TMD: number of transmembrane domains

» %ID: percentage identitical residues over length of alignment

REFERENCES (the contents of which are hereby incorporated by reference)

[1] Russo & Johnson (2000) J Infect Dis 181:1753-1754.

[2] Uehling et al. (1997) J Urol 157:2049-2052.

[3] Tammen (1990) Br J Urol 65:6-9.

[4] Langermann et al. (1997) Science 276:607-611.

[5] WO03/074553.

[6] WO01/66572.

[7] Janke et al. (2001) FEMS Microbiol Lett 199:61-66.

[8] W0O2004/005535.

[9] Dobrindt et al. (2002) Infect Immun 70:6365-6372.

[10] US2003/0165870.

[11] Welch et al. (2002) Proc Natl Acad Sci US4 99:17020-17024.
[12] American Type Culture Collection: ATCC 700928.

[13] European Journal of Biochemistry 2003; 1 Supplement 1 July: abstract P1.3-11.
[14] Geysen et al. (1984) PNAS US4 81:3998-4002.

[15] Carter (1994) Methods Mol Biol 36:207-223.

-71-



[72] Pinto et al. (2003) Jinfect Dis 188: 327-338.

[73] CGerber et al. (2001) Virol 75:4752-4760. [74]
wOoe@B800B4480 [ 75] WO03/024481 [76] d uck et al pC/RSDBY/005912
Vacci ne 20: B 10-B 16. [77] EP-A-0689454. [78] Johnson
et al. (1999) Bioorg Med Chem Lett 9:2273-2278. [79]

Evans et al. (2003) Expert Rev Vaccines 2:219-229.

[mLﬁ%i&{e}ggl Flcld ?é%aé B‘réﬁQ@f 81\{§§ci ne 21:2485-2491. [81]

836-842. [82]
Mr%m%Hé@maq (20 6096&%;’67"&(8 ‘WOr'§2 Resear ch
[18BRe R8BI 24Q099) J] Bi3lundDRR12B5285729. [ 84] W99/ 62923. [ 85]

[1 91‘1§ﬂu§9ez(£Q@@8 b@%ﬁa%%@ .18-8p831-835. [86] MO uskie
and Medical M crobiolo
ofbe gt MRb oA, il g and edcal M orbi o oy
[21BRqbeTs @46 (199[58‘91]08&9{1@0@%0‘)&142892(1)1@3 610.90] US pat ent
122412 9utd D& ZapRB8dina 5@0@9?&? ohBuippBhiosct §OPB) -2Byochemi cal
T 654-658. -73 WD
mg%gl e%éi?&&%@%b@%%ﬁ%gn%@g@;ﬁ)@]ﬂ Bl ackwel I et al.
[24) Bonp3§993) ReniidoReseqroh G0%t1%068. [93] Krieg (2002)
[25TTWellidlg el a(L036) FRES - B53:21509%] WO01/ 95935. [ 95]

[26@4‘@ *{m B AooB bl gl 208 28 90e 1°°)
Toarescasd) P zrqefrs% igsm s Shess USBY; O gbEbMa75. [ 100]
[28Béclgmmal §1993) Met BGOZp! 1881 Sobit-rase\Pep /it SB0/12is ISBY; 0121821900.
[29tg%]& Rinze o@G Floc SbitFhYe MBS HfndS B3t 0hdznab 102]

30f%; %3%92 VBt el st "“/Fﬁm Iféﬁo%%%%?@c%?nﬁﬁﬁ
[31 eﬁ)m@hnol@@%ﬁnw@rﬁ&WaG (1999) Infect Immun

[32PBre&R éa-(BDBPLank & B53(ofmy-visdme. et al . (1999) | munol

et al. (2003) Expert
[331;2@5:&\/?%:I@l%%s(?%)g)z%&rgg%mﬁ%ﬁ%%?ﬁg I'ne et al 200 2
oorslrenk qtet.3QY) dfplesglgr Stping] 4 daborpisiveMigl Rrd edition (Cold Spring
Harm?é@é?rawl’rﬁﬂ%r obi ol 15:1165-1167. [109] W03/ 011223,
[35] BA18jbeMBO B/ 48B3 G2002) Short protocols in molecular biology, 5th edition (Current
Protocols).

[36] US patent 5,707,829

[37] Current Protocols in Molecular Biology (F.M. Ausubel et al. eds., 1987) Supplement 30.
[38] EP-B-0509612.

[39] EP-B-0505012.

[40] Johnson & Stell (2001) J Clin Microbiol 39:3712-3717.

[41] Tang et al. (1997) Clin. Chem. 43:2021-2038.

[42] PCT/IB2005/003494.

[43] Bernadac et al. (1998) J Bacteriol 180(18):4872-4878.

[44]1 EP-1441036.

[45] Sorensen & Mortensen (2005) Journal of Biotechnology 115:113-128.

[46] Meynial-Salles et al. (2005) Applied and Environmental Microbiology 71:2140-2144.
[47] US2004/0209370.

[48] WO00/68253.

[49] WO97/04110.

[50] Alper et al. (2005) Proc. Natl. Acad. Sci. USA 102:12678-12683.

[511 WO 01/09350.

[52] European patent 0624376.

[53] Vaccine Design... (1995) eds. Powell & Newman. ISBN: 030644867X. Plenum.

272-



[111] WD99/44636. [112] Lillard JWet al., (2003)

Bl ood 101(3):807-814. Epub 2002 Sep 12. [113] Singh
we@00al0152001) J Cont Rel ease 70: 267-276. [ 114PCT/US2006/005912
W99/ 27960. [115] US patent 6,090,406 [116] US patent

5,916,588 [117] EP-A-0626169. [118] W99/ 52549.
[119] WOOL/21207. [120] W001/21152. [121] Andrianov
@h]WbOO/Qil%@S) Bi omaterials 19:109-115. [122] Payne et
é@g@g Adv Drug Delivery Review 31:185-196. [123]
‘2( 38. [124] US 4,988,815. [125] W92/ 15582.
m]dd&@mé/ycc@@d@%?@@&e Exp Dermatol 27:571-577.

[51PFy SN, €2008Y Kackir®P)23Ambi NI 1 al Res 64(2):79-83.

in Sld | akos %@ e o%an I ro?flgﬁlé é\é%lume 42 of Methods in
%é’z é%gl ed’o"’%éﬁifge 53%?‘ 2784, 5389640,

3EDBatent 62098H6 5494916, 5525612, 6083505 6440992
GJZUSSHeﬁentGQSﬁ%S 6660735, 6660747, -74 WO

4260, 6664264,
%%%g%@ﬁ% @éﬁ%%%é@%ﬁﬂéé% 7, 6677348, 66773409,
gan gf éh%?é) Canseoryas 563468824, 6809203, 6888000
(@Bl 592eh2 9,857,§4030] Jones (2003) Curr Opin Investig
g3 2h4- 218. [ 131] W04/ 60308 [132] W04/ 64759
g A% 539,4 24,271. [134] US2005/0070556. [135] US
g3y 136 Wong et al. (2003) J din Pharnacol
M@(WPWSHJM [137] US2005/ 0215517. [138]
VOO0RO0TAMR2. [139] Si gnorelli & Hadden (2003) Int

W?%P#gp@%@@?ﬁ oper %@%ﬂ%ﬁ%’f%} Bi ot echnol
[§7)58¢)anslgrst ef of. lﬁi‘w o«iz/( oy BgviesPA3p1-3
VOI200dhr 37 15R002)[Vidldey U B/3688., 617. [ 145] WDOZ/ 18383.

7 iAGh, W02 Q851 PALBARMo! 166:5346-5355.

[72] Pinto et al. (2003) J Infect Dis 188:327-338.

[73] Gerber et al. (2001) Virol 75:4752-4760.

[74] WO03/024480

[75] WO03/024481

[76] Gluck et al. (2002) Vaccine 20:B10-B16.

[77] EP-A-0689454.

[78] Johnson et al. (1999) Bioorg Med Chem Lett 9:2273-2278.

[79] Evans et al. (2003) Expert Rev Vaccines 2:219-2209.

[80] Meraldi et al. (2003) Vaccine 21:2485-2491.

[81] Pajak et al. (2003) Vaccine 21:836-842.

[82] Kandimalla et al. (2003) Nucleic Acids Research 31:2393-2400.
[83] WO02/26757.

[84] W099/62923.

[85] Krieg (2003) Nature Medicine 9:831-835.

[86] McCluskie et al. (2002) FEMS Immunology and Medical Microbiology 32:179-185.
[871 W098/40100.

[88] US patent 6,207,646.

891 US patent 6,239,116.

[90] US patent 6,429,199,

[91] Kandimalla et al. (2003) Biochemical Society Transactions 31 (part 3):654-658.

-73-



[ 147] W03/082272. [148] US patent 5,011,828. [149]
US- 6586409. [150] W99/11241. [151] W94/ 00153.

WO 1®8p9 D08/ 57659. [ 1531 European patent appl i BEL/US086/005912
0835318, 0735898 and 0761231. [154] WO03/009869.
[155] G ezen & Alpers (1999) din. Infect. Ds.
28:219-224. [156] Johnson et al. (2001) Ir fect

[92 Ehﬁ%ll@%ﬂ(%@@) ¥3dAunol i%ﬂggﬂg?@g ogsgt 1gl46) ( 20?%8]
{93]]%ﬂ géwo%iﬁ %%ﬁlgm’(ﬁgggﬁ %$nf ection and Irnnunity

W4B@T@©@®BGO64 [ 159] Bahrani - Mougeot et al.; Ml ecul ar
[95 Mk kiR gy (26 B)BBRC464:948.953079- 1093 [ 160] Johnson et

| nf ty, (1998) 3059-3065 [161]
[96@%“ P“’e&%}ﬁ%ﬁ?ﬁ’%gy@l Drug Targeting 3:455-467.
7] WEe93/0%FdPwal & M shra (1999) | ndian JExp Bi ol
[98BWOBs/1®11. [ 163] Costantino et al. (1992) Vaccine

Egng@QQZQgS [164] Cbstantino et al. (1999) Vaccine

I nternati onal patent application
[10 62002 1@6 "W@@P%Zéf’é?- ~75 WD 2006/ 091517

[IOH@rzzusz@qmmmzel@mﬂ}zm 99/ 36544. [168] WD
[109%i%4d 280.( 20%0%%8%\1@@11@96&9[@@455 k170 WO 0[1/1 33]92\2/\0
[10&23%%%‘”%5%11 oAl &2?0)\’/@%'671‘7”0"%52%%1?1751 Wat son
[104(]2’{yemytalbébﬁ98wferfrln¢r@et67 BrY-628Q.9: 331-332. [176] Rubin
[10£]20R81a)s Kell(1B09) KarunolNei 620312147 : 269- é85 65[ 1;;1 207,
ev
[10??9%%&9%6& %8% 69§99V9J01n%@e%8t§'%‘53 J 19:1187-1188.
0Tl ms]et phZPABH (rroeReleami5g6163%-321- 326. [180] Gerlich
[10&tDcatenighinBH @) (NS0 BroBilap1H: 11863168 & 79-80. [ 181]

[1()%&”0@;/01&}&23 (1999) din Liver Dis 3:901-915. [182]

al . (2004) Curr Drug Tgts 5(1):71-88. [183]
[11 R& %ﬁ%pg al . (eds) (2003) Vaccines, 4th edition
[TIW®9/8Bgdhder s Conpany) [184] Del Guidice et al.

[1 11}191%8& TWht £¢ woas) sl @):8f7-dfedigubneol@p270. [ 185]
[Ilﬁﬁ?ng%1 ?&?&ng) Jaé'ont&e%eas %’7 Zgggl J. Nbd 334:349-355.
[114] W0O99/27960.

[115] US patent 6,090,406

[116] US patent 5,916,588

[117] EP-A-0626169.

[118] WO99/52549.

[119] WO01/21207.

[120] WOO01/21152.

[121] Andrianov et al. (1998) Biomaterials 19:109-115.

[122] Payne et al. (1998) Adv Drug Delivery Review 31:185-196.

[1231US 4,680,338.

[124]1US 4,988,815.

[125] W0O92/15582.

[126] Stanley (2002) Clin Exp Dermatol 27:571-577.

[127] Wu et al. (2004) Antiviral Res. 64(2):79-83.

[128] Vasilakos et al. (2000) Cell Immunol. 204(1):64-74.

[129]1 US patents 4689338, 4929624, 5238944, 5266575, 5268376, 5346905, 5352784, 5389640,
5395937, 5482936, 5494916, 5525612, 6083505, 6440992, 6627640, 6656938, 6660735, 6660747,

74



[ 186] Rappuoli et al. (1991) TIBTECH9: 232-238. [187]
Sutter et al. (2000) Pediatr Cin North Am 47:287-308.

wQ 1@8podimrer man & Spann (1999) Am Fam Physi ci BOT/US2006/005912
59:113-118, 125-126. [189] MM chael (2000) Vaccine
19 Suppl 1:8S101-S107. [190] Schuchat (1999) Lancet
353(9146) : 51-56. [191] W02/ 34771. [192] WD 99/ 54457.

6669230, W34k, 83465, 66&7@9%&66&@37@4466#Bh15@%773481§%ib34506683088 6703402,
Ot 6528Eeb8624. 5@9@13 U@s@&)/a%ééiﬁz% [197] WD 99/ 36

0. 9243. 200] V\D

%%@3%@%@0% 2 g?(n['ﬁ‘% ’”%/19\9 8%128 9) Natu£e Geneti cs
2111388046308 202 Read et al. (2000) Nucleic Acids
MW604@9391406 [203] Shirai et al. (2000) J.

% (oofsy 181(Suppl 3):S524-S527.  [204] VO

9/ 2 5] WO 00/ 27994. -76 WO 2006/ 091517

7805912 [206] WD 00/ 37494. [ 207]

N\wmmmna [208] W02005/002619. [209] Ross et al .

1997
?@Q’@ng\éﬁ&:ﬁ%lﬁ@) 3’%114%%»1%}5&%337) 51?51&] l\/g gei/grt él V\V(l) y

SE. 47(1):12, 19. [212] Anderson (2000)
% é’Y(h@/WQOQuppI 1: S59- $65. [213] Kahn (2000) Curr
(O] 18ignediliad: Hadden 25003 LR LI 8ifimseb 03 : 113295k, Vacci ne

15] Modlin et at. (2001) JToxicol din
[11&1 norbEhss ol [216] Denicheli et at. (1998)
WA &Goprst ]@9@8@118‘851016[0@977 58-e89anov et at. (1996)

. [JE](PC@GJ‘S‘IOOS/@M?GSSS 160. [218] Dale (1999) Infect Dis

w@mﬁmﬁ@ 13:227-43, viii. [219] Ferretti et at.
% N;%f USA 98: 4658-4663. [220] Kuroda et at.
6 Og é

t 357(9264):1225-1240; see al so pages
[1@1@&@1@383-[221] WO 00/ 09699. [222] EP-A-0372501

([ 23 3f0dob4/H1$4378881 [ 224] EP- A- 0427347

[147] WO03/082272.

[148] US patent 5,011,828.

[149] US-6586409.

[150] WO99/11241.

[1511 WO94/00153.

[152] WO98/57659.

[153} European patent applications 0835318, 0735898 and 0761231.
[154] WO03/009869.

[155] Glezen & Alpers (1999) Clin. Infect. Dis. 28:219-224.

[156] Johnson et al. (2001) Infect Immun 69:1306-1314.

[157] Johnson et al. (2001) J Infect Dis 183:897-906 (see also 183:1546).
[158] Johnson, Hopkins (1998) Infection and Immunity 66:6063-6064.
[159] Bahrani-Mougeot et al.; Molecular Microbiology (2002) 45(4), 1079-1093
[160] Johnson et al., Infection and Immunity, (1998) 3059-3065

[161] Almeida & Alpar (1996) J. Drug Targeting 3:455-467.

[162] Agarwal & Mishra (1999) Indian J Exp Biol 37:6-16.

[163] Costantino et al. (1992) Vaccine 10:691-698.

[164] Costantino et al. (1999) Vaccine 17:1251-1263.

[165] International patent application WO03/007985.

[166] WO 99/24578.

~75-



[225] WD93/17712 [226] W94/03208 [227] W98/58668
[228] EP-A-0471177 [229] EP-A-0594610. [230]
wOEeNSBI60 [ 231] W91/01146 [232] WO00/ 6176RCT/pRBB/005912
W01/ 72337 [234] Falugi et at. (2001) EurJbni nunol
31:3816-3824. [235] Baraldo et al, (2004) Infect

| nrun. 72: 4884- 4887 [236] W02/091998. [237] Kuo et
[16 two(@gggi,),; Infect |inmun 63:2706-2713. [238] Research
16 é /%m 453077 (Jan 2002) [239] Donnelly et at.

1 u Rev | nmunol 15:617-648. [240] Strugnell
[16&tWQl00/6679397) | mmunol Cel | Biol 75(4):364-369. [241]
[17@WO(02[3@@2 Adv Genet 54:257-89. [242] Robinson &

[17 %6%?/6Q 97) Seminars in I mmunol 9:271-283. [243]
B URRNS Y at . (2000) Jinfect Dis 181 Suppl
[17§:‘§@§§/D§Wé§-. [ 244] Svanholmet al. (2000) Scand
[173) wouroed/0584%4) : 345- 353. - 77 WD 2006/ 091517

4QP5912 [ 245] DNA Vacci nation - Cenetic
17
[ @acé?ﬁ?@%ﬁ&%w 98) eds Kg/glcomski et al. (ISBN

[1755Nweende08) Pedigtminger 1?nation : Theory and
[176)Raubini (2€00] P2HB) C@dNorﬂa«im UT-SENB540644288) . [ 247]

[17ﬁl19&}§‘éj§s (%01?MzaobTJz§Ib¢§w$R£kI @01*8'?!%?7 r g 129f>l) . ;1 i—/gfhods
[17&5%3%] @ peézf‘f” “C?’ %??égﬁ%gﬁe T(raangf gr ed. Wl ff.
[179]2waponioW) ABMIS 108:328138¢.. Chem (1988) 263:621. [250]
[ISWGeEIich%lf al, (1990) Budine 8@1@131}36(5%%79%29: 541%90% 22%] Sgggke
[18§ g} §et gy T g ’J\%ﬁf pSafhofy - | ( 19291§ 266: 338. [ 253]
(182 Sfiipy eCHr@@M) EuridrmhEFash): (11%4) 1:51. [254] Kinura,
[183hitkin G (edsh 08PV acdRR Mth Bdiiehia(W. B RinfdersConipahy)y

[18 Lﬂ@@ulg%g%te;-r@§§8§)Mofe}1%915)s§;ct}§‘§/[edzcb%3% 907‘8|7|9t3%

[18 Ko ) 6%%622"1 %”«%268{ \%@%gg%‘%g [260] WO
[18@33(3252@4?1‘ al. (196 VIRIE OBl 22322880, [ 262] WO 93/ 11230.

[187] Sutter et al. (2000) Pediatr Clin North Am 47:287-308.

[188] Zimmerman & Spann (1999) Am Fam Physician 59:113-118, 125-126.

[189] McMichael (2000) Vaccine 19 Suppl 1:S101-S107.

[190] Schuchat (1999) Lancet 353(9146):51-56.

[191] WO02/34771.

[192] WO 99/54457.

[193]1 WO 04/01846.

[194] WO 04/041157.

[195] WO 05/028618.

[196] WO 99/24578.

[197] WO 99/36544.

[198] WO 99/57280.

[199] WO 02/079243.

[200] WO 02/02606.

{201] Kalman et al. (1999) Nature Genetics 21:385-389.

[202] Read et al. (2000) Nucleic Acids Res 28:1397-1406.

[203] Shirai et al. (2000) J. Infect. Dis. 181(Suppl 3):S524-S527.

[204] WO 99/27105.

[205] WO 00/27994.

~76-



[263] WD 93/10218. [264] US 4,777,127. [265] GB
2,200,651. [266] EP-A-0 345 242. [267] WO 91/02805.

W@ 2880910y 94/ 12649. [ 269] WD 93/ 03769. [ 270] PNDUS2006/005912
93/19191. [271] WD 94/28938. [272] WD 95/11984.
[273] WD 95/00655. [274] Curiel, Hum GCene Ther.
(1992) 3:147. [275] Wi, J. Biol. Chem (1989)
g@ WO98B7494[ 276] US 5, 814, 482. [277] WO 95/ 07994.

6 %/%g/%on [279] WO 95/30763. [280] WO
1459485 1] WD 90/11092. [282] US 5,580, 859. -78
mmcmog@QM? PCT/ US2006/ 005912 [ 283] US 5, 422, 120.

8 ‘ﬁosM@aB Oﬂ)@mcme {92855-4Y4D. 94/ 23697. [286] WO

P.Q52 288] Philip, Ml. Cell
[%}@ e ‘b@é Thtesirs 38 égg%ﬁv\gffe]ndl n N T
[BEHd/MER  Morp Myeyah W@IRMB% Jan 1629611899, 206, 152. [ 291]
MD]%dérl@ﬂSOOO)E’Q&ﬂz]elUSuﬁnll$99—655 [293] WO 92/ 11033.

%&ng X\?g&gt? 1%%977%200.0) Tr entEI’)ls,OIGenit8

[%4 Srpvetds 5) [Vﬁ%]e 1&4hp4tb (2000) Remington: The

[Btiviackinand. (POHEEY Toecod CliPharaddy35-B0t h edi ti on, | SBN:

%E%S}%Qﬁ&@ﬁez d12950k) Meiheds.siqisdanzy mol Olgy (S. gg|80Wl ck
s ‘%&B%}?#é"ﬁ?‘z 11‘9?%%%5‘7[ g;; vglcs) E - v] (D. M

(&3 1Dater(d998) tfecBPa clindiorth AeidS: 22748861 Bl ackwel |

[2c9]eeirétli lefalRUG1) £RLE 0193 P8 [4R98hcc3anbr ook et al . (2001)

[g%@ﬁﬁl $§§ et §71 O0819Siunclr 3539681951 MBI WEkiso o BIETARN

[221] WO 08/0969

[222] EP-A-0372501

[223] EP-A-0378881

[224] EP-A-0427347

[225] WO93/17712

[226] W094/03208

[227] WO98/58668

[228] EP-A-0471177

[229] EP-A-0594610.

[230] WO00/56360

[231] WO91/01146

[232] WO00/61761

[233] WO01/72337

[234] Falugi et al. (2001) Eur J Immunol 31:3816-3824.

[235] Baraldo er al, (2004) Infect Immun.72:4884-4887

[236] WO02/091998.

[237] Kuo et al. (1995) Infect Immun 63:2706-2713.

[238] Research Disclosure, 453077 (Jan 2002)

[239] Donnelly et al. (1997) Annu Rev Immunol 15:617-648.

[240] Strugnell et al. (1997) Immunol Cell Biol 75(4):364-369.

[241] Cui (2005) Adv Genet 54:257-89.

[242] Robinson & Torres (1997) Seminars in Immunol 9:271-283.

[243] Brunham et al. (2000) J Infect Dis 181 Suppl 3:S538-S543.

[244] Svanholm et al. (2000) Scand J Immunol 51(4):345-353.

-77-



Har bor Laboratory Press). [300] Handbook of Sur face

and Col |l oidal Chemstry (Birdi, K S. ed., CRC Press,
wa2®é)p9is301] Ausubel et al. (eds) (2002) ShortPCT/US2006/005912

protocols in nol ecul ar biology, 5th edition (Current

Protocol s). [302] Ml ecul ar Bi ol ogy Techni ques: An

I ntensi ve Laboratory Course, (Reamet al., eds., 1998,

[24 m&znﬁ’ifz&z&%enbmcz%%nQi9@§ QUi ar, (1SBN 3540633928)

[24%&%? gc Vz% Z%eqlrgrafz% aC dg 8) édl\ﬁaz &é].%l\(%ﬁog ﬂgé)e S

[24Htﬁlrp1€¥SI€VMNTWG@131WI€¢fwn4 VM1@P%-r ez/ quer yf cgi 2CVD=sear c

[24 818Dt e v ho4] 30h] Thempeutzcs Methods And Applications Of Direct Gene Transfer.
ed. Wtolfp: / / www. ncbi . nl nz. ni h. gov/ entrez/vi ewerfcgi ?dbprote

| =2
[24%%% ﬁ%o}‘}gém[ﬁ%%]) 26%1621 v/ientrez/viewer.fcgi ?val =26

[25@1‘71{‘6@12‘&{ @f?ﬁlclﬁﬁ’sﬁ&g?“é\ﬂﬁ%ﬁawot hparts [307] Blattner et
[25 B Zenkc kO8I Pré&c Net clea® §7: (AR (IDAGYE7-35%08] Mir phy (1998)
[25% WBaGH €F i3 §,Q ( 9%§A€@¥3%V\ha- 79 WO 2006/ 091517

) gzbOGI 005 t is claimed: 1. A
[25 peseagene I“PJé A4 /) an ani no acid sequence
[254§é<hmgtaeﬂurfzmzcﬁnn? HeergmagP4e 6:843.sti ng of SEQ ID NGs 22,

[25, Coﬁnel@;Hzﬂnan@en@TheZap 19@)11@5 11, 12, 13, 14, 15, 16
25, 526 27, 28, 29, 30,

) 4,
psé%“mégAméﬁéGﬂfhaéégm'g14§7 38 39, 40, 41, 42, 43,
DSWAN02@@7%% 47, 48, 49, 50, 51, 52, 53, 54, 55, 56,
[25§W0B803@9, 60, 61, 62, 63, 64, 65 66, 67. 68, 609,

73, 74, 75, 76, 77, 78, 79, 80, 81, 82,
QS§QNO§4QS%§ 86, 87, 88, 89, 90, 91, 92, 93, 94, 95,
[26f§V0§%25558. 99 100, 101, 102, 103, 104, 105, 106
26108 5,210840.109, 110, 111, 112, 113, 114, 115, 116, 117,
264480 934030120, 121, 122, 123, 124, 125, 126, 127,
DG% o @Hglso 131, 132, 133, 134, 135, 136, 137, 138,

10 141, 142, 143, 144, 145, 146, 147, 148,
[264]A% 4,178027.151, 152, 153, 154, 155 156, 157, 158, 159,
psﬁ@ﬁgzmﬁ&ﬁ1162 163, 164, 165, 166, 167, 168, 169, 170,

174, 175, 176, 177, 178, 179, 180,
2 “%%%**§§§52 184, 185 186, 187, 188, 189, 190, 191,
D6Eé&09k©§m5194 195, 196, 197, 198, 199, 200, 201,
[262020) 920849204, 205, 206, 207, 208, 209, 210, 211, 212,
96%x§@9;@§ﬂwzls 216, 217, 218, 219, 220, 221, 222,
%@ 226, 227, 228, 229, 230, 231, 232, 233,
[270 90 953819115 536 237, 238, 239, 240, 241, 242 243,
2700 9228938246, 247, 248, 249, 250, 251, 252, 253, 254,
p7§5ﬁ@9§5ﬁm4257, 258, 259, 260, 261, 262, 263, 264, 265,

268, 269, 270, 271, 272, 273, 274, 275,

(27 3@?9§8%?5278, 279, 280. 281 282 283. 284, 285, 286,

274 & priclpBan. Gge Thad99228447.292, 293, 294, 295, 296,

[27£Wu,J2§81 CEHH (1989 n6436485. 302, 303, 304, 305, 306, 307,
,Sggggzslo 311, 312, 313, 314, 315, 316, 317,

320, 321, 322, 323, 324, 325, 326, 327, 328,
[2755659§@69 20 331, 332, 333, 334, 335, 336, 337, 338,
[273300 984T72341, 342, 343, 344, 345, 346, 347, 348, 3409,
278500 938763352, 353, 354, 355, 356, 357, 358, 359, 360,
psciSo o %%38363 364, 365, 366, 367, 368, 369, 370,

373, 374, 375, 376, 377, 378, 379, 380, 381,
[2813800 9@8®92384. 385 386, 387. 388, 389, 390, 391
[Q&ﬁQ@Mi§@§59394, 395, 396, 397, 398, 399, 400, 401, 402,

03, 405, 406, 407, 408, 409, 410, 411, 412,
413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 423,
424, 425, 25 426, 427, 428, 429, 430, 431, 432, 433,
434, 435 436, 437, 438, 439% 440, 441, 442, 443, 444,
445, 446, .447, 448, 449, 450, 451, 452, 453, 454, 455,
456, 457, 458, 459, 460, 461, 462, 463,



464, 465, 466, 467, 468, 469, 470, 471, 472, 473, 474,
475, 476, 477, 478, 479, 480, 481, 482, 483, 484,
wdaBwedB67 487, 488, 489, 490, 491, 492, 493, HOWUSAB&H)05912
496, 497, 498, 499, 500, 501, 502, 503, 504, 505,
506, 507, 508, 509, 510, 511, 512, 513, 514, 515, 516,
517, 518, 519, 520, 30 521, 522, 523, 524, 525, 526,
gg; U§?§221§39 530, 531, 532, 533, 534, 535, 536, 537,
’j’) 541, 542, 543, 544, 545, 546, 547,
W ’13"59§0 551, 552, 553, 554, 555, 556, 557, 558,
BBQ]W@@@/H@EH 562, 563, 564, 565, 566, 567, 568, 569,
g%wé‘éymbgz 573, 574, 575, 576, 577, 578, 579,
82 583 584 585, 586, 587, 588, 589, 590,
g Epg‘g%z‘%g 596, 597, 598 and 599; (b)
Qﬁg]d’rhilmoMabiCéﬂgé’élﬁ@ﬁé)elwl -ng at | east 80% sequence
2dgnWotfendinoPan N Aénd i qdod) wegegnce of (a); (c) an
gbr}?sggdel ssequence which is a fragnent of at |east 10
tive amno acids froman anm no aci d sequence
@Pl](‘é{s)”/dilm(?’d an am no acid sequence having at | east
F281) NG, 2055091517 PCT/ US2006/ 005912 80% sequence
1298 r\i,btgy/lq@3an am no acid sequence of (a) and

Q@ﬁdi S et e R SN
B8sIRest inbl 08 rifperids Gevept 16:306-241. ami no aci d sequence

Bebethath f(#000) RBRnGHAUDLLORGIS uhi Prtice SFERANDOD0B2edition, ISBN:
dRfo62129, 221, 305, 371, 400, 489, 555, 565, 597, 598

%S&ﬁ%ds b2yl 0o 8BS P RGNS, DANIA, Bl 5"

seque ce

Hendpookrof; e &n%%ﬂé% cHoliht ’éﬁ 3L Vet a agfhertt Rigckowell, eds,
64%@%&@&@1&%@&@1@@@%m no acids froman am no

RevBasdepok e &l. GO0 )aVoleadiar(Cdnian Aababam:@g Mhngdgtrérdi@on (Cold Spring

Habvorigbattolydast). 80% sequence identity to an am no

60]%5:9)%? g,ﬁ@lg@ze W)Co@%aﬁo@%lg#% L rxné § gTeRE Pdss %97>
g@fs%g%‘gelo‘ft ta elds)lé8%2%n}r’ﬁg 1381‘0?%7%& Ina?éec&g 27[:05?% %%O?dmon (Current
2

wherein said fragnent conprises at |east one
BOZleMbleciépi Biojpey Géchtigyes: An ITeivpdlaygepti Gered, (Remn ond., eds., 1998,
HfadehgiPrss)l to 3, for use in nmedicine. 5. A

Bb?jfﬁ@'@ @ik ddadon GO %Eb@e%hrhédéﬁ SERIAPIASIN ARG RGP I 997, Springer
oflag) aims 1 to 3, in admxture wth a

Epg hrt]%%%vlili%/ 71C, a )nynz n‘%ov?egt% Zgquery. C/; a';&]llg—searc?&gB—I%bMed

ﬂ)/’ﬁéﬁt"‘r"t‘:lééb’ eim '@’f @ﬂvwref/vwers’cgl fdh=pr a@w&mlu%@f Wth a
Bo6lrBeeuy inetdhinynigdepk ableergeg 1o 6111641 &N@nID=33 &view=gbwithparts
g@@ﬁégﬁn&&@z %’1“99‘?)'5% eme5z7zr%4§i fd7M 6, further conprising

cl he mrunogeni ¢ conposi tion
@BW?@}FY %é%’e"ﬂﬁﬁgz%ﬁ@rﬂﬂen‘or ane vesicles (OWs)
expressi ng or overexpressing one or nore pol ypeptides
conprising: (a) an am no acid sequence 20 selected
fromthe group consisting of SEQ ID NGs 22, 120, 219,
221, 305, 371, 400, 489, 555, 565, 597, 598 and 599;
(b) an am no acid sequence having at |east 80%
sequence identity to an amno acid sequence of (a);
(c) an am no acid sequence which is a fragnent of at

| east 10 consecutive amno acids froman am no acid
sequence of (a); or (d) an am no acid sequence havi ng
at | east 80% sequence identity to an am no acid
sequence of (a) and including a fragnent 25 of at

| east 10 consecutive amno acids froman am no acid
sequence of (a). 9. The |nnunQ%Fn|c conposi tion of
claim8, wherein said fragnment’“conpri ses at | east one
B-cell epitope of (a). 10. Use of the pol ypeptide of
any one of clains 1 to 3, or the inmunogenic
conposition of claim8 or claim9, in the manufacture
of a medi canent for raising an inmune response in a
patient.
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30 11. A nethod for raising an inmune response in a
patient, conprising the step of admnistering to the

W@ ai06®9t511 he phar maceuti cal conposition of anyPOnesSmne6/005912

clainms 5 to 7 or the imunogenic conposition of claim
8 or claim9. 12. The use of claim 10, or the nethod
of claim1l, wherein the i mune response is protective

CLgﬁ\qgnst ExPEC i nfection. 35 -81

What is claimed:

L.

A polypeptide comprising: (a) an amino acid sequence selected from the group consisting of
SEQIDNOs22,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 23, 24, 25,
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51,
52,53, 54,55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77,
78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102,
103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121,
122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140,
141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159,
160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178,
179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197,
198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216,
217, 218, 219, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229, 230, 231, 232, 233, 234, 235,
236, 237, 238, 239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250, 251, 252, 253, 254,
255, 256, 257, 258, 259, 260, 261, 262, 263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273,
274, 275, 276, 277, 278, 279, 280, 281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292,
293, 294, 295, 296, 297, 298, 299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311,
312, 313, 314, 315, 316, 317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330,
331, 332, 333, 334, 335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346, 347, 348, 349,
350, 351, 352, 353, 354, 355, 356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 368,
369, 370, 371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385, 386, 387,
388, 389, 390, 391, 392, 393, 394, 395, 396, 397, 398, 399, 400, 401, 402, 403, 404, 405, 406,
407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 423, 424, 425,
426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 439, 440, 441, 442, 443, 444,
445, 446,.447, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 460, 461, 462, 463,
464, 465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478, 479, 480, 481, 482,
483, 484, 485, 486, 487, 488, 489, 490, 491, 492, 493, 494, 495, 496, 497, 498, 499, 500, 501,
502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514, 515, 516, 517, 518, 519, 520,
521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532, 533, 534, 535, 536, 537, 538, 539,
540, 541, 542, 543, 544, 545, 546, 547, 548, 549, 550, 551, 552, 553, 554, 555, 556, 557, 558,
559, 560, 561, 562, 563, 564, 565, 566, 567, 568, 569, 570, 571, 572, 573, 574, 575, 576, 577,
578, 579, 580, 581, 582, 583, 584, 585, 586, 587, 588, 589, 590, 591, 592, 593, 594, 595, 596,
597, 598 and 599; (b) an amino acid sequence having at least 80% sequence identity to an amino
acid sequence of (a); (c) an amino acid sequence which is a fragment of at least 10 consecutive

amino acids from an amino acid sequence of (a); or (d) an amino acid sequence having at least
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10.

11.

12.

80% sequence identity to an amino acid sequence of (a) and including a fragment of at least 10

consecutive amino acids from an amino acid sequence of (a).

A polypeptide comprising: (a) an amino acid sequence selected from the group consisting of
SEQ ID NOs 22, 120, 219, 221, 305, 371, 400, 489, 555, 565, 597, 598 and 599; (b) an amino
acid sequence having at least 80% sequence identity to an amino acid sequence of (a); (c) an
amino acid sequence which is a fragment of at least 10 consecutive amino acids from an amino
acid sequence of (a); or (d) an amino acid sequence having at least 80% sequence identity to an
amino acid sequence of (a) and including a fragment of at least 10 consecutive amino acids from

an amino acid sequence of (a).

The polypeptide of claim 1 or claim 2, wherein said fragment comprises at least one B-cell
epitope of (a).
The polypeptide of any one of claims 1 to 3, for use in medicine.

A pharmaceutical composition comprising the polypeptide of claims 1 to 3, in admixture with a

pharmaceutically acceptable carrier.

A pharmaceutical composition comprising two or more polypeptides of claims 1 to 3, in

admixture with a pharmaceutically acceptable carrier.
The composition of claim 5 or claim 6, further comprising a vaccine adjuvant.

An immunogenic composition comprising one or more outer membrane vesicles (OMVs)
expressing or overexpressing one or more polypeptides comprising: (2) an amino acid sequence
selected from the group consisting of SEQ ID NOs 22, 120, 219, 221, 305, 371, 400, 489, 555,
565, 597, 598 and 599; (b) an amino acid sequence having at least 80% sequence identity to an
amino acid sequence of (a); (c) an amino acid sequence which is a fragment of at least 10
consecutive amino acids from an amino acid sequence of (a); or (d) an amino acid sequence
having at least 80% sequence identity to an amino acid sequence of (a) and including a fragment

of at least 10 consecutive amino acids from an amino acid sequence of (a).

The immunogenic composition of claim 8, wherein said fragment comprises at least one B-cell
epitope of (a).
Use of the polypeptide of any one of claims 1 to 3, or the immunogenic composition of claim 8

or claim 9, in the manufacture of a medicament for raising an immune response in a patient.

A method for raising an immune response in a patient, comprising the step of administering to
the patient the pharmaceutical composition of any one of claims 5 to 7 or the immunogenic

composition of claim 8 or claim 9.

The use of claim 10, or the method of claim 11, wherein the immune response is protective

against ExXPEC infection.
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