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VACCI NES AND THEI R USE The present invention rel ates
to vaccines and their use, and in particular to

wQ aweio6ms$8 f or nmeni ngococcal di sease. The |i stiPQI/GB2005/005113

di scussion of a prior-published docunent in this
specification should not necessarily b e taken as an
acknow edgenent that the docunent is part of the state
of the art or is common general know edge. The
docurents |i st ady bpriiee ANBCIHEERIISI are her eby

i ncorporated by reference. Mcrobial infections remain
a serious risk to human and ani mal health,

particularly in_light of the fact it Y. . [
Theyneesgly b‘ﬁ’ﬁ?‘g% ,relﬁtgg th[P cUAEPFY aﬂgct%‘%l? iqgsf&}’ gﬁ 2 %rﬁglnﬁgg e
vadREeo _1ﬁ§§&§k§&k1&@aggxi-nicrobial agents such as

antibiotics. Vaccination provides an alternative
approach to conbating mcrobial infections, but it is

often difficult tqg.id [ . SUjyt i nT g . '
i disih eiefifibn o &R e B e HARROGRRIA Rlion
shARUBhAStectsidRar takendisf dnescknbwiedgtratie shaftha dpathegenpat

m croorgani sm particular a ggne i.cal | giverse tod |
ofthe@m@pgﬁwiagmrwcpm@wgﬁinﬁ?aﬂ PHledpy| g dogupEty fisted n

vacci.nes _which n substantially
ﬂwﬁﬁ?ﬂ@?gﬁ?é¥%%?g§ﬁ§§%§?ﬁgﬁ%h as ??%é at t enuat ed

bacteria which typically contain one or nutations in a
virul ence-deterrnining gene, not al| m croorgan
Migyobiah repionerqepie Hi5§n%6’rsgé‘éh‘}m%‘h8|n ] ﬁ"cﬁr‘ aP%@yg‘glaﬂy
in B8] R ﬁctttﬂatq'gv\%gi p%ﬁ%nﬁ%fc%?&ﬁﬁﬁs, BaRfifatl§ Hadferia, are
croorgani sm re safety cannot always b e
or ﬁ].ld? bafineedsisthhsto, anfienerabid rgerty suthsassntkiofies s
nol ecul es which mmc host proteins, and these are
undesirable in a vaccine. A particular group of
L [ . f W€ BorrbadhStol ERe AR tmiceotdgvialepions,
Vaghitpiina HORGE: n dRemiitie g’é%r?a el trdrs which O
but A s eSernaififionlioiod demify ditisabde bpmandgehe forrise ap daFgiges which

i nf ection ich in.the Europe, North ' ‘
oy 8 o PG SRR AR D RRkef ot of 2
pa‘éhﬁg&[i& aﬁﬁcr&&gé%ﬁsrﬁf sl hiroQd gRmetically t Hivespintierobhgmism.

roduction-of the conjugate serogroup C .
Alftobyls st dh apdssiblev 4 clenelop THacsines waichusse phftbet igREnogen

cause( by, serogroup B strains ' S
b 1 GO Tt (o Apae Hi st BEReE wiltn
tyREANALGREn THE ok ShiRalisR 88T O ufruldnte-deleathindiy tgend). not all

meni'ngitidis refers to the polysaccharide capsgle
mierprEmiset we atisaatiade drp gRProFFe 8 thimI Al EaY L igieple to

t he, UK causi di se | : Al i ' |t alvsaAb
SR GBRREE T ot 3 B St ALy P gl oe
cusRiRel at Alsh t Yorh@hdcrodfi@nBiisVéxpodss molecudéd ehi¢he fitimpg thiost

maj or psychol ogi cal and/or physical disability. After
praemmpé@bw%u@ﬁﬁmla YA°FHEss, meni ngococcal

septicaem a can present as a ful m nant disease that is

refractory to appropriate anti-mcrobial therapy and
A %Hﬁtﬂcuﬁﬂ PR lof e civeasifses. foll vaichfioissmpoktentitestevajoprivetbér

0 conbating the publjc health nenace of i.ngococc
vadtigesatseNeissaigr W@@Wgﬁﬁdb?pﬁ%‘%c?ar%esv H%?Bﬁ%ﬁ?‘?ogﬁf dﬁsg%sev hke
non- speckf i J RV W | g of UWenaitle 6QISEs
‘h%?pﬁ%ﬁﬂﬁgﬁﬁé%ggﬁ&?%#%%??%ﬁ&hzgﬁﬂfﬁgg fﬁerap??if;often
anidn@fdvatd vemaithenefmoetavtacaisaati gnldhgod mortality despite the

introduction of the conjugate serogroup C polysaccharide vaccine. This is because

infections caused by serogroup B strains (NmB), which express an a.2-8 linked
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consi dered the nost effective strategy to dimnish the
gl obal di sease burden caused by this pathogen (Feavers

W@ 2060375#8C of meni ngococcal diversity. Natur epdDGB2005/005113

451-2). Existing vaccines to prevent serogroup A C,
WL35, and Y TV. neningitidis infections are based on
t he pol ysaccharide capsul @ | ocated on the surface of
bacteri um (Anderson et al (1994) Safety and

polérgfgﬁg egen és'ufey R SHIERPABRO0TEA terd RBDfoUpO |1§186hﬁblaltcb de

onjugate vacéine in adults. Infect |pmmun.
meBiaglids3e ks toLthaphlye@cch&mtepggsgle exaensed an t bactenum The

|mTunoI ic me n_Ganbian childreq.fay;v
COAION§E 9}1%1{ ﬁqo aﬁéi SAEE §F F815(3(:136: irso%b %ﬂ%'ell’lﬁ %g%g%?tggsﬁ%
M i’)ﬁ@()\%@&ﬁp @Eéitﬁﬁerﬁfaot:@itﬂmé@ Ry U@ayea \tagleicage fatalityf eate; and

i eberman et al 1996)
sunvmwm;rg eftmletftywm majos @FFengrs! I‘I\]g}yggcg]rqﬁéa%l £ Bker o

itidis t
of AP g L PR SR PRSI G SRR, AP eiehe gine
ful AR GaBadvaHat idsefdutord 15, apﬂl@gﬁm faaﬂ)nucmm@r@szgipy andrigll
a vacci ne agai nst sero ou i nfecti
sugtioHYasDrEuES megef@@pp@m%est gPR?FB%prI%?FFg%ﬂ%B% e Peblis gkl
me%h?é c'n‘frg Gideoldi a]tséa%har It pl t%@l&lz{cﬂ'@umlo&lﬂ humans.

Hecanse €és expressed on a
human cel | adhesi on nol ecul e, N-C‘AM (Finne et al

Thampoeeibe] STty HEM AN HETOR TS PRACoP R e
mf\éé‘g&ﬁg’%ﬂe}/ﬁg gﬁBg Psn%fﬂ%ﬁt egenesl SThd-afe€t vabcination is

eneratlng i mmune res onses agalnst
cohdi€ers® g mosp e&ectams strgtegy gmtdnaun@laﬁhq/ gg}b@ li$paBeOuUr

LR here e e o T B e gkl g Ao e e
40¥a|459§§)eﬁxﬁ 9&&&501;009{&8&&5@0@%11 rof e:c;twqas agﬂd MSLA.

neni n cocc |sease is the serum bacterici dal assa¥
me(nﬁ%‘z‘t)dzs ThiectBRA @ dasslt e thea EO]é{B@thQl}deoFaP&H]tel lpgafiedon the

Ly |g&2 I
oo PEUREL B AT Bh ol N Bct SrPalie PR pRcty of
mf?}ﬁ&g‘dzt%aél Rfanﬁ @S%&?mame@bhﬁg&e cacghe, acﬁhd Mez:t Eminah.
ysis. In the known nunber of bacterla are
62@)&3@5@69§Er Ledchdiet @ i @RS7)ofndusons 3 minROIgEe RSHRAYY i
SRR SRS b pT R TR o b o 3t ity C

§ theideirbent colidgatd eiciat. BRyaomihat75, 200-4;
méﬁﬁf&;@gﬁéﬁg al?l I nglﬁ Thec S'II]3Aga| s predictive

Llpbem:nan et @Zr(l%ﬁfa; sefetyaad W@g@g‘m @(?t qe&%ou@n&/qrygzsse; ia

S r agmildish. A
mwzp%%e&éé)g%cc grll%p%r%%earﬁt Ogﬁ%h{% gBﬁu}l{]ﬂg%&ea g%gr ker
raRforh 7B Bbritol1E@ Rridlng. pHeriedr Medaﬂmssm& rkgap- 1@93) Progress

vacci nes, and provides a_suitable en nt |
toweidah S/ACqiBS ESERT GETOETRHD BVARESCHART rhﬁse 3106% ﬁéﬁcugraé 1ts

NS R dONAd FEHINIARAS] ALY & PPl SAbfnogen

en a naj or Investnent in 'Revérse
inVIREEHNE O g1 becw’sewmhat’es@noptﬁs exprpsssicesa nman cell adhesion

meieotle; RECAM Pt & Hosal Al By BEBES Smrocgelain
cci%g'éjontegﬁt edaf 9 ctreﬁg' aﬁu %\Eh&/enlrfgn&en%@h@atmammf thhccine

Ses I n ani ver, this approach i _s
dévemphﬁedt bnyd pathogenes1s Lancet 2, 355-357). Indeed, generating immune

m

responses against the serogroup B capsule might actually prove harmful. Thus,
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1) the conputer algorithnms for predicting surface
expressed antigens, 2) failure to express many of

w@oeioensised | mmunogens, and 3) the total relianP€r/6GB2005/005113

muri ne i mune responses. The key to a successful
vaccine i s to define antigen(s) that elicit
protection agai nst a broad range of disease isolates
irrespective of serogroup or clonal group. A genetic
thef LG8 n?@é @&dnémagﬁné’ﬁtoh%%dt%f@%@BeM Greningitidis
creening tfor I nmunogens or 1) was used to isolate
infediibhgens that are conserved across the genetic
diversity of mcrobial strains and this is exenplified
in relation to nmeningococcal strains. This was done by
Th S WENEAG FishAdbal @hilgens ,pr@camnaaga&mm@mm

anti gens, by as described in nore dei ai l ﬁﬁﬁ[ £
diseasd 1s' dhd @tamrediayteas@@ls@ﬂmg (YBe)- FLect B OrEv8 uafeﬁet P BRI ©

|
L A T L
on E5@HALRS 2100 S8ERCIACBRB04f GRS 4dcnlfrpub laitadie domplewDand

2005/ 060995 on JuI 2005) incoa}ggr ated herein e(k;ly -l

baqt@ﬁaérlersu@ejn then S@sbseﬁd@o“@hémts REER TR0 58
or |de ti £

P at ot AR Ao BB BERbEE Be fumber of suviving

badtSHAIRE A E1ESROEES enbl rtha@mn figTabfinddi ashtbhascibeeal of ﬁ}eebllgédSt

h d
dﬂ&?o& 0 scpvB R THEIEep PUATIEG. She SR BIBTHCRTR Shp D Gron
ao%ﬁ% se{oc%&%{ g2t S¥fonk Zlmcf?i% aeki Qﬁd&lg}euﬁhuz{salal du¥roghte for

oorgani sns W ant |1 bodi eés from an ani nmal
imitih B dgamst Nmsemfaamnmnln@orten%oﬂ@esfié ishe ready marker of
_ n1croorgan|sn1or a part thereof, under condi.tio
ImyeE T ithe PHecInd BoREReH g HS e aﬁﬁ%ﬁ?&%“aes B suitable
j r he nutant m croorganismis Killed; (3)
en%%%@qﬁcggﬁéjgy%V|ng mut ant i cr oor gani sns fron1step
(2); (4) identifying the gene contai ning the mutation

d
Mosh HOVS 31 NG HEU61 SEPPTIE BRcoaei )" Bt giias cffpeive
pré%x}nl suBEnifPPREE 1AL %gerf Q%Iaj&)inifébﬁn&!&QMn I‘Re\Vdm,dﬂfaobhﬁ)logy in
ypepti des have been identified, they are m

wlﬁeli eseaOme amqamqeg exvé cinprstogpiept fafeBotomaallye SEF G &XPWSSGd

tail | t
N TR T N T e
to %%%8@’[@ SneaNMBAD f&poNVBRY 28malNBNO R %er( tadléppiraadhl iy )1mlted by
NBZO5O NVB1335 (CreA), NWMB20Q35 NNB# g

1)¢mm6ﬂmmmﬂdlewurfmwm@eé@§ A0S, to

ex%k%%%gn%%éé@gtl\l ?Pa%lg%@ Iﬁ&gktétﬁ% %'M?ﬁi%@ Son murine

8HondyB0OB08, NVBO774 (upp) NMAOO78, NVBO337
(br anched-chain am no acid transferase), NVB0191 (ParA
famly), NvB1710 (gl utamate dehydrogenase (gdhA),

NNBOQ62 (rfDA Effeit Bt against
Tkﬁk%i'g%i(l 3\)€ch?§§{1%§1 andN?\}B 138 ger?egs
a Bfoallabssehi aisemaiingites dirgpective gestorgogequ chmel fzorupN. A
meningitidis is avail able, for exanp

genpiEt | SCREEINGT TEEIRSE WRESe Fic Ay | R B e ﬁ%eregmg for

Immunogens or GSI) was used to isolate antigens that are conserved across the

4.—

genetic diversity of microbial strains and this is exemplified in relation to
meningococcal strains. This was done by identifying microbial antigens, such as

N. meningitidis antigens, by GSI as described in more detail below; and validated
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Al t hough these genes formpart of the genone that has
been sequenced, as far as the inventors are aware,

W@ b@g/obmve not been isol ated, the pol ypepti desPeTi6$2005/005113

encodehave not been produced (and have not been

i solated), and there is no indication that the

pol ypepti des they encode fray be useful as a conponent
of a vaccine. Thus, the invention includes the

by a§§%g§ht1§ theo %%ﬁoff‘%f Qf?@ ¥i@mand réspohdteeloi@iphie sheargtombinant
variants and fragnents and fusions of such Y, r|a ts

mﬂQﬁﬂsﬁmh@memdsan@ﬂhemﬁéﬁmﬂ@§f@%@Y§%@§B@%Fl Foglet prd
seeaﬁgi%?(ﬁgg(ﬁcgd% ﬁ%éd@ggf’ﬁh@g d %&eQO@/Q 9\5" BH ’Vafu'lﬁrﬁ(ﬁ)S)

and>f usi ons of such fragnents
mc@ rME h&BhDy r¥ahdn2s). Sin chichgaRd S%Shrmbﬂchﬂgﬁm ta ranethod

scri bed hi nore detail below P eL é ated
fomé«mtﬁmls 2 Holynspint of aMHCIPREEEBNE BC fige ﬁe%%m

wnfr“bgl‘éelpgﬁ%g‘a?gépm &n a%”%ﬂxg%éawﬁfahyﬁémﬁe&e sWBjehedgiy age

I'Zl ng anti I es agal nst N.
i B8 B gaffisinl etheSmeftbiod do&[ﬂrmngphhefseipamf)(l) prwidiag |aaphu§ahty of

f ts and f f the.pol
ragenis andituslons e pOLYBERLI A MIBRE, ot s
mlﬁrg)ﬁ{q%%' : 121 D9 %ﬂ%ﬂ)g(ﬁ% ﬁ%nﬁgﬁ“aﬂﬁhall\kvmnmgfaiseal & oFheme

sing an I es may be produced in any ani nal
redpbiide tafhd ANDErgayisherma payt theremfipirslen congitionfouberely if the

N Co T E R ——
(3P ?ﬁ%ﬁgg gwﬁvﬁréﬁ% SHu¥ER nhiBrobRRnisxRMRIE étﬁ% eDerabldgntifyeng the

1 50 g region) or encoding the variants,
geh¢ agmeintry tie huskonsn FfesUrviViast BENR PE erop s 2nd (5)

expr.essi on_vectors c [ I
idsrsBring SRS BB SIA0ULR Redars nicl Do HHEER dath e
w{f}?x WEicHeRe gbl?ﬁébtid@s RBYEh&atidbhti fhd] dvdy. ardfigghly relevant as

eptideS described in the Exanples are antigens
anugﬁﬂ¢pﬂy@ﬁmﬁw;the nmet hod of the invention. Mblecular
bi ol ogi cal nethods for use in the practice of the
net hod of the invention are well known in the art, for

A%Eié’s'&ﬁt&i ff ﬁme?»a&laﬂ apknSERusERE, paRA04) gévok eduitidied by the
oning, a laboratory manual,_third egg&hﬁg4 C&E%PO738

GSpmiaipdHarddhe MNEBMI0AH bri} sphbsNMBY 3§ Pia

NRPTRE e B o RO RS a3y, SRS e D03,

Ni@185eq Fg%n@ﬁd P} hevBIb 74 qnw@anm/;nmm (ngub), HRMB1856
strains of the mcroor ani s

(90K Syl TonaRaBAdss Tk anyE2055 MeriS? o edao.

NFERROT G ool 5, 0, Ryopest imemnemorns )

BtNMBmsv (Pragétexlakbin aninb el tr@sirase) dOHEH191 (ParA

dent i t th th
iy OB (Gt QoS aEr e, (o). TR © ema-D),
Nﬁ@ﬁg?t ke TRABO9H LeNRIBEsA hNavBY Y3 HeNMBTOIB) ENMB1176,

acr’'d “sequende and anot her can be det erm ned
NNEB 1130 trheé NGAB1 18 8ogrmaso DNeisveianiningigiisy Te Sopeae RYJURNCe

fm ;}e;eqz;;ggcgqu gse aﬁfﬁ%f?grf I%%@%lgf g_e he T?xlr gIrrllgél‘éﬁPe %ﬁ e(?enome
?ogﬁﬁéﬁgpg%gktﬁggﬂ%méme nmean that the gene hybridi ses

gene is imobilised on a
menbrane and the probe (which, in this case is >200

Aﬂﬁgﬂl@g%m %sggg}négfplé%w 8 glarrf%ﬁg Eh%tc hgybge%dspﬁ{?&ced as far as

the inventors are aware, they have not been isolated, the polypeptides they encode
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washed in 0.1 x SSC at 65C for 10 mn. SSCis 0.15 M
NaCl /0.015 M Na citrate. Fragnents of the gene (or the

W@ 2006061519 ene) may be nmade which are, for exanptBEGB2@%005113

or 30% or 40% or 50% or 60% or 70% or 80% or 90% of
the total of the gene. Preferred fragnents include all
or part of the coding seqdence. The variant and
fragnents may be fused to other, unrel ated,
ha@&#éft%h%%du@@@ (anfMBaR oY BE6d %@Ia'téél@ ATCORESisano indication
epti'de which is immunogenic and is reactive with
thalt Hee mﬁlypep’wdhs dleyf erondaman he negfubdsi @ RORABERN? ¥esitsct ed
to the mcroorgani smfromwhich the gene was
identified. The antigen may be the pol ypeptide as
ThEHARE 8 cYorl iNEnae e ighedtd tdred aabisie, andrinl thdﬂéxeﬁ&pﬂasa noé
of the pol ypeptide may readlly be deglﬁ:ed from
veugmt@ and fogneEs anﬁ fasiphshef Svéh’d’@aﬁlﬁé A4 ITagHenisy AR éff?l?fje?ﬁ
be.a fr. t e r
e e e S
fra h@ﬂheﬁéﬁf the ﬁ&@iﬂépﬂ"@hd:}dﬁagmerftg aghemtantr Wearansm fragments

a partl cul ar  aspect _of t i nvent VI des
an@oﬁly@@btﬂf@ledeé@?hﬁdl & maortehéetéllln OWci %‘%Efg’ég variants,
L 0 50, 55 o1, oy oy e
epﬂc?a whith @6es A8 tcsaeutfaazmgmtﬁsdlesagamt Nﬁzienexgztzdzs

or_a fragnent or varla t.here or..a
Sl@fla@mﬁefsmbb’aéﬁéfﬁpa%ﬁs Siariciia BSOS SPbe PRy BaptlHose
I I t & ASutr0Ffoaametdse
Se‘glre%%?ug}ﬁ{eg tﬁg% eeg d?%? Vﬁgé?tgﬁ%ggﬁ S?hese RvBo A1 NVB.

agdibst8F, mivivELBAEs. M%Oﬁaﬁx;ahmaﬁg}zommm?be DENRZE on any
NVB1335, NWVB2035, NMB1351 MB1574, NNB1
VB0 DI KBRS RIS uﬁﬁﬁéﬁ%%f RehiEgon

| al%k@%??% Wg&gnu%%g%g%ncﬁwzidyﬁ S NI\/BlOS%CGS

ard\iyBlen 117 he Mﬁ@s@pmfanammsela@é apdingrieBieR) berpgpding the

Fragngents of t |den fi.ed pt i
G RTBILE B! o oLl YOSP BT
coﬁlg)#t sOBY5,6%; n@&%tﬁfes %Qa/oh@ﬁt ddie doppaising@fsutch @olynucleo’ades

pt| de Typ| cally, fragnents are at |east 10,
anﬁ@lectéf)s, (248 desGihedioonase Aok Fhecrddgnenhdes qi@%bed in

i, BRE IR g AR el B g 0B R L HRim)@LAN © of the

i nsertions, deletions and substitutlons elther

conservati ve or non-conservati ve, V\here Tlillgn eﬁ
Mdlsculet bialbgicainmiethiody faF e iphibenBiRRge Of 18 ?.faﬁ f gthhe

m@e&pﬁ]ﬁpﬁg‘t Yﬂg[}n/ Conﬁne %é YoF i%iﬁaﬁlk\? Fﬁ S%ﬁtﬁrook%c Rﬁhts%?ld(%@OD

MbRRulafd Clonidgl a Ebbratd:ysmaﬁteg tlard eBtimn, Told Sum:dlg Harbor

variants may be made using thev\g/(liq known rretgg1 b
laparafiosy nPressgi @@ér SH@n&nﬂa@% eNaFr eted TRRRJET grel% y
%rtl cul ar class of variants are those encoded by

AP Ent genes as di scussed above, for exanple from

rel ated m croorgani sns or other strains of the

Variants of the gene may be made, for example by identifying related genes in
other microorganisms or in other strains of the microorganism, and cloning,
isolating or synthesizing the gene. Typically, variants of the gene are ones which
have at ieast 70% sequence identity, more preferably at least 85% sequence

identity, most preferably at-least 95% sequence identity with the genes as given
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m croorgani sm Typically the variant pol ypeptides have
at |l east 70% sequence identity, nore preferably at

w0 ews6eBBo sequence identity, nost preferably BET/GBa®E/005113

95% sequence identity with the pol ypeptide identified
usi ng the nmethod of the invention. The percent
sequence identity betweenb6two pol ypeptides may be
det ermi ned using suitable conmputer prograns, for
a e r tah€ iddRiteRk Shyy befolWhasconEhe
abo%‘ne@% %’u%h{)e t |Cﬁl¥gﬁg%g’oﬁégét§%é it will be a% reci ated
degrémabf panilaity baeedi dye imclsid ecidasasnenss ped AOPEIST (@0 de

pol ypept.i d e _seque S. | -
GBS e LT R Ha o eraay F el egein Computer
Ch&@? using the Clustal Wprogram (Thonpson et al,

(1994) Nucleic Acids Res 22, 4673-80). The paraneters
used may be as follows: Fast pairw se alignment

arameters: K-tuple(wo W AT T . WoShtZ&ndBiond &P
VE%@ﬁ%P f3§?eﬁﬁ%%§?‘%¥S¥%%m§$§%gﬁ%|gﬁbggggéoring o8
theBhBO®y ‘%ﬁﬂgéxﬁigie-médﬂ thhtltoﬂhe gahd hyybriati :ltets uartbmmobo B ﬂgvhegfibe

open pénalty; , gap extension penalty;. . Sco
genpals riinmobBiseson a TeEbras; %"tﬁisthﬁ'élfiobfe(‘%ﬂ%}%o‘ﬁsthw e é?’l% 2lic

ui.t abl e, pol ypept.i de. [ i1ihe RORERLISEE ndbe i
nmgﬂgl P%Hﬁﬂgygb &0 %O%n gﬁggﬁ%ﬁgnﬁnndgg'%ggpoﬁseptoels
wabit@ R0d.YpessCe 63°G Brflosarn.t SCTise0 6V oNapH) O My

be a pol ypeptide that facilitates purification, for
citafeanpl e by constituting a binding site for a noiety

that can be immobilised in, for exanple, an affinity

chromat ography columm. Thus, the fusion partner nmay
Fracggmb dfsj c&&h@%&rlgc(ohﬂﬁt\iadﬁnﬁl%me) oz be nzadiervchiele atks Tagraxehple,

ind to cobalt or nic i o 0

200 B F AT eOTIMGCIONGD ORD B R RS L OF Ty el of the
epi %%Eg]' OVBart bfve KBl RbqRALY.PERE vatesnt
g@8$3%%§§§8p Sﬁﬁgggﬁg%?g, éﬁnfusfong'%f hese, are
and #Ri6ahth yhaghe Susstiite bthgi, weralitsd polynnelgetiddsi zi ng
anti bodi es against N. neningitidis. The invention also
i ncludes, therefore, a nmethod of naking an antigen as
PR AP B a2 Fo9PL RSBk vinnabhzealc atl Rimpsdive
Thgﬁ%ﬁﬁggﬁg?ﬁgg%%T%e g% g&tcleopides of the invention
withaythbeamtiboded ifotro arecingmel, which hes dxespesypispied to the

vectors, as is. | known on the art. Such vectors
nﬂﬁﬁ?&@nﬁpég@ﬁﬁaFﬁfﬁﬁé?n%gﬁ?gg“%@%% as bacterial, yeast,
manmal i an and insect host cells. The antigens of the

invention may readily be expressed from .
Theahyiperchmepbe tdespdlypeptidens atstoded bk thecggne ideptifisdshoge.d

therefro or .use_ i.n _a vacei i r [
o b BB P D R0y STk g e Shence
Ineﬂﬂﬁﬁﬁﬁ%ﬂﬂﬁﬁﬁﬁﬁgrﬂ&e&hgﬁnaﬁ@yEbeQDHh@hnsm celthes idemgified
as BL21. The polypepti

es_expressed nmpyb e rifi.ed b
popeptidst dradakrommariant pfige adentified RolRRRIRE Q m*&ﬁ‘ée %ﬁ%SFCﬁ’e%f
is fused to.a fusi tner that binds to an affinity
1h%3?@3ﬂ§g§08#¥§8§§égga %@é, and the fusion is purified
using the affinity colum (eg such as a nickel or

cobalt affinity ) . ) ) sing th
Thus, a particular aspect of the invention provides a polypeptide comprising the

amino acid sequence selected from any one of SEQ ID Nos 2, 4, 6, 8, 10, 12, 14,
16,18,20,22,24,26,28,30,32,34,36,38,40,42,44,46,48,50,52,54,56,5&
60, 62, 64, 66, 68; or a fragment or variant thereof or a fusion of such a fragment

or variant. Thus, the invention provides the following isolated proteins, or
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colum). It will be appreciated that the antigen or a
pol ynucl eoti de encodi ng the antigen (such as a DNA

worioenelsed is particularly suited for use as i PCHGB2005/005113

vaccine. In that case, the antigen is purified from
the host cell it is produced in (or if produced by
peptide synthesis purified fromany contam nants of
the synthesis). Typically the antigen contains |ess
ﬁag&éht& ¥ OfariGRAt AR b ruliBh 85 hese P! GhERABLY, hag81583,
han 2% 1% 0.5% 0.1% 0.01% before it is

N¥1Bd 3dd, at NYBGIB8us NVMBO0Z9%achiMBI27Phe MMB2§80, deBvIBabIy

nydebier et BRI REmIRE g R biRBoLks

NVt e fRnmmEiesng MvVBagsd, NeNGaBIM01S | NAVBAEET i RaviBbess,
antigen with a suitable carrier, such as phosphate

NMBOREY, e dNYEBGTTE. \WIVIASDT§.t NM%Q)@% bI MBS Okn ARIBgEH
T S o A Rt

anfl (IMIB| B8 Qnlesdrid@étbbekv.Wi t h one or npre acceptable
carriers. The carrier(s) nust be "acceptable"” in the

sense of being conpatible with the antigen of the

| pvent i a - pi.en
eSO Rtk SO ELRILOS, b2 AR VEMPLEDES campt
20%@bi BEo Wi 40Mvarl 309D er S0 bl 'ﬂ)"/dra)d 8pYs ogeitsfafekre tofhleof the

vaccine may al so convenlen{ Iude gn adj

uvant .
PoaPeERide- | TapigstlE ol RBRETET 21E RE Eﬁ%ttwe p: 4% 3Br e 943’0 qr frore
anfifl) SciBOPERAER M@0 0! 46RM DR IALHRIA Soifl CRAEGHI I B
I'mmunogeni ¢ fornulation’containing suitable adjuvants
poBypeptider miaprte made. adyi fvasiaetstdve mcliie maﬁz‘tlemﬂ; detetion®and
Sui .t abl e adj uvants incl ude. Fre | et e or
sy AR R B H ISR ARSI Bt rOigre 156 ShRages oot
0 4 0 n 9, u
Su%aaﬁﬁl 0884 ERIA0ioRtoancr B 230039, B WObve
sumurmgls’yml ihtendeig@tnetizhaioos sech( asuGly, ada;avalche.d ot Asp, Glu;

| ' P [ he .Ri bi ' t .
oy B0 AP G Lo e P £5: Avsh Fgn s apS HeidfRgring the
Wéllslm%wg%ﬁétﬁ&%r&%rﬁéﬁ@% thng aHaesiatile8Rl nhadBesis.

I'mmuni sed is a patien eqwrlng to be protected from
|nfect|on vvlth t he mcroorganlsm The invention al so

|nJ ar ma eutl ition.c rising.a
A s el BOFaRRGS iy, e SRERRAAY P oy 4] Risdpssed
abbNET BT exAMiplé UEHAN r&lfitel NBSE00RENIBMBObY NdiBECRtrhEle 6f the
the inventi on or a variant or fragnent thereof or

mifipsrgsnisof. Thpisal]y theavariaphaelvaensider dave gt eslefiatseguence

..carrier _as

ideRfih GagRE pB?fdrtaﬁ@ ﬁﬁe‘%ﬁ? | d’nS%@uenlggoﬁl{/n% Cl eg%t 3%%%}81 cHarRs

9554 sdyuaitdel ﬂ@l‘i’tﬁ% with & pelpdpaide dderttified ening e Method of the
adm ni stered by any conventional method including oral

invgntopar ent eral (eg subcut aneous or intranuscul ar)
injection. The treatnent may consist of a single dose
or a plurality of doses over a period of tinme. It wll

The®erBpi RGuake tHentigtbdrheenvaogiolgpepfidéshaay by dettinoined using
depending on its antigen npon nt

OI'
sulsle FUIBP e POSFImSaY e g @ ths Wit
Wikt Brnafd C\ﬁﬁ{pﬁﬁhg %ﬁéuﬂ%’dcft N&ill be appreciated that percent

'identity is calculated in relation to polvpeptides whose sequence has been aligned

optimally.
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D seases caused by m croorgani sns are known in many
ani mal s, such as donestic animals. The vacci nes of the

W0 pooeqsisesr, when contai ni ng an appropri ate antPQEGBR005/005113

pol ynucl eoti de encodi ng an antigen, are useful in man
but also in, for exanple, cows, sheep, pigs, horses,
dogs and cats, and in poul®ry such as chickens,
turkeys, ducks and geese. Thus, the invention also
THeNG e &afeiihechiRblyVes chitrli i @ind Al Uhdval wagaighah
a mcroorgani sm the nmethod conprising adm nistering
(Thompses df wdi (1i98dnNualsicatuidyBes @Z}r%ﬁér%ﬂ%u ciheoparameters used
encodi an antigen) or vaccine as described above.
In%%é”?ﬁ@@ﬁ?%on al so i ncludes the use of the antigen (or
Fapopaiftisd gioiindet eanadidg RAuEbki@eN}izasl,demabivbatt; ) @dp
in the manufacture of a vaccine for_vaccinating an

penalty; 9i ergaher o dipganglsnd . of caring mefhedith RFiCHhy be used

| ' y hRe Ol » i
MEGg RgfR BP0 AP Doy PEELAS Clerk xR BeRE p1.
Scbiige matt: BLOHUNer ent di sease ni croorgani sms. I n

relation to N. nmeningitidis, the antigen obtained

which is reactive against Nm'B nay be conbined with

0 ed] i n f r :
T ey R e ek B rEPAs gy the
poBmeptiEniisc onenwhickniss abiki ioh epliamee die pmohend irespoasgmitasthe

Haenpphi | us and/ or Streptococcus pneunoni ae. The .
polyaap e st g S ONEHEn (ET Ey B BP0 e st
pu{ggli:&tﬁﬁ}’ fd}%&a@gfe gﬁ) P&Estiﬁﬂﬁﬂg%?ﬂinﬁi%%? Rt SoRKe ﬁlgat%g@be

ysacchar ysaccharides may al so be uUse
imewhdised in,héori eramnpde, ras plinsty ¢lwewmatogmphexenipine, Vhiks| the
et al (2002) Expert .Rev. Vaccines 1, 399-410)..Lt .
fusiin et 210 R e s P G MR RIS P i to
cob®l M&ce?fony.aﬁ%ﬁaﬁlb@ﬁe bd eﬁiﬂ&e@f&t 4 8RRoEIBnINBtibody such as
pol ypepti de encoded by any of the genes as descri bed
a Mposetopand in the Exanples), or a variant or fragnent
or fusion as descri bed above (or a pol ynucl eotide
encodi ng said antigen), and that the disease to b e
AsVAsekRat8eveaadl Witant SolNedpsised bidpdIBpuphidt tita@hentsNbefisicas
(meni ngococcal disease). The invention will now b e
of deserdrb &xpi¢allygrnea tvdicld givaitisey nestralizng entibpdi¢peagainst N.
following non-limting Exanples. Exanple 1: Cenetic
”“?8%%%%ﬁng for inmmunogens (GSI) in N. meningitidis The
application of GSI in this exanple involves screening

l'ibraries of insertional nutants of N. meningitidis
The omvertioni Ao vilPluHesr ereigs, suBelidi Bf englgng 4 japbe®y as

AT B LA e s e g, ™
2005/ 060995 on 7 July 2005). W have denonstrated the

ef fectiveness of GSI by. screenjng.a |ibrary of nutants
Thef palpackesiden 08 dhr\imeeitivs) Hay, darsbened ity Gtors gideds

ex%r%;sgq‘ncg c?c%%'agg% WRICBRAH 6n MME Rhuch @@ctt%ﬁnigl%ftgaer ?tiegentph

mut ants was anal ysed w al se
hostreelis, cechbas Haoterial eeast,on@amalizmmuni maddt bostwietllh The antigens

onol ogous strain;. the SB f thiis sera . s.aroun
of B OHRGA O R b PPt oS B RPUEleRgPS oy SHOD bt

cellY&h8 isolated therefrom for use in a vaccine.

Typical expression systems include the commercially available pET expression

vector series and E. coli host cells such as BL21. The polypeptides expressed may
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detected when the |library was exposed to serumat a
1: 560 dilution (which kills all wld-type bacteria).

wao0emsdid | sh whet her the transposon inserti onPCNGBRE@®5/005113

surviving nutants was responsible for the ability to

wi thstand killing, the nutations were backcrossed into
the parental strain, and tthe backcrossed nutants were
confirmedas being nore resistant to killing than the

be Wdifled ¥PEud AekBE 1H6An i AR £EAUGRCAIcRIy G agg is fused to
ected by the transposon was exam ned by isol ating
a fhdien parans frasbinds trser ¢ffioiy solumnmg dingpsees apes ged thpgusion
. found. that two of.the.genes affected S n :
s ARBBESESESHA T8 SRR R P e WAL o Rl ity
cobldfng CD4+ T cell responses and is recognized by sera
rompatients (Kizil et al (1999) Infect Inmmun. 67,
3533-41). NMB0338 is a gene of previously unknown
f tion whjch, encades l.ypent i : | Bn PHEd)
1t 1 B RO T ReRbRa Srd AR g1 Shod nP EREMELSH

(sth dsheDN@ hofselifeReeparfibelayrisiigedaiir diss eg ienceceneode dhat
by NMVB0338 is:

catvERNGEGKY WENRAERIBSE S ARSY PHRISbIR NSV RURS B 080t D8
peRlA TR PP PP ROPLRPRL LS RS U PR
anfi Y QIR le S REENGRI fRAMMKKNARICTIGKIEH TIABRAGNAFESIKIGR 2%,
ere are several practical adyantages of usin JVW@
19%,159Gb. 1l DA 74 PSFATE Fis BT B "ER7 rerd-y LoS gjiieen
t.he.b ' ' ical | .. NG !
ae P bILAT  9eRek 5l | Yokt a6 bbbk oot o
vaééiﬁ@:c@igl f-iﬁi?gvah@l ﬁh@g@s %&:r?ethod ][far gehinge of a S@QLibA COBPASES
avai l able for three isolates of di rent .serograou
combERiES QR B Ak St Suc D ay S Fp s ne.
W\;\ﬁlg%tﬁ?%ﬁ%&gﬁbl’é"fo% %ﬁ%e of HESREEht 0heb Yk addlflisthred alone, it is

racterise Inical resources are avail able
préferabldiogpravettkt asGSpharammcuticalpforeniation, togatharayithopiae or more

First, targets, 6 of bactericidal, antibodi.es e .
acgepiahle jcaTIeISThil ke icéfftﬁ’i{sf Ry db&s a&?“iptﬂ%’ﬁ%m%l Y %@F% of peing
coﬁgu%{i‘s‘l"e'&i'ﬁﬁﬁl'e a?lﬂ%érpé?ﬂih‘é%n‘l/éhtié_}{rﬁﬁd &l d6leRriess eNthieakcipinth

no currently l'icensed bacterial vaccine targets an
thessenTipiballyefie groetaotill tBeweted or sdling which widnkeaptarile and

anti bodies to nultiple antigens, and, |oss of a single
PYARE may not affect the survival of nutants. W
have al ready shown that even during selection with

sera raised against the honpologus strain, relevant
Thentdcgmrsnayerls smvenientiendudeca akivgt apsieprgEgsation of

di | uti f .Th ' . .
g e P S e D a0 o i an
inhBEesRl RmAenRadicaatapling osiitaylepradpeduse snds veiricas and

protéin expression/purification and i ni satjon)., an
add)intstemethtosthaphdent da knpwngR e | HritaRl AHSwRpty E{ChJéiF I‘Efﬁ%fhgs

rel.ying.solely o ' : o b
coptatpe R naiet €0 P Hiref ] Bmepitle Mol tsch B G2 100 042,
EPagioes 6L be@iEPags i 03Dy alualihioni hgdmeride, dejomid, OEARafsrgias,
of a smaller nunper of can idatzs. 1. Id ntitic?tion
naofrat eflgdeushon Bialyd)i WGegRPIcaAts FEPSS Yary G IS
era Iai b-AST 3: s = d 141).
Pl bR e pkenes Mo opmteal)
“PiH@nRe fa Riegishidanée MarkmThe)patibateto ibenomigasedoyp a pasient

system c route mﬁth_heterolgg us strains: the
requiring to be protected from infection witll the microorganism.

O




10

15

20

25

30

strains will be selected and/or constructed to avoid
isolates with the sanme i nmunot ype and sub-ser ot ype.

WO 2gosac1ste and conval escent sera from pati ent SPCTIGBRG08/4105113

with known isolates of TV. neningitidis (provided by
Dr R VWall, Northwi ck Park) iii) pre- and
post -i mmuni sati on sanpl esl( provi ded by the
Meni ngococcal Reference Laboratory) from volunteers
eceivi ng .def i; ubehhiEReane] VeghsdseidfOM@)prising a
Th%é@%?#gg éggi&ggg%?on1?he NnB isolatéQLH44[76.]%ach of
polypeside 6 thedeeentipn sevaidvasr Epgortiteeraefy ahflsacolihese: or @
di sadvant ages. Ser.um source ,Ad ]
e e R S S S L
and®d %@Qrmla!@& efionneithsiakhyierndiibegsedstboae.ns to materi al
geherate i nmine response. 3) Nave sanpl es avail able 4)
Exam ne individual s responses Patient sera 1) Hunan
mat.eri al,. 1) ., Backar ' (L Mo . 8df @cBdine such
Th%%%%@ﬁ?@“f%dﬁﬁ%g %%yﬁg%gﬁﬁgph§§n%%1tgegﬁ%&%aﬁggﬁgggent
antiR0 Y al fablRtiSerthertel oy by afjnitiserd bataayi ednveytional
ackground i nmunity |nnun|§£t|on 2) Defined %nSL%GQLC
methaddadnéing pral ppd PEEIREY 658 HPCHAR TP URAL PEAEISBHE0) HGeton
st, | ni B ' &X&8r Reriod of
Thﬁﬁawwrﬁﬂﬁwg%3%%%§£§§§@ngggﬂgﬁ P%ﬁ?§ﬁ¥§§Fs innuﬁ?sed
timsl t h heterol ogous strains (ie the sequenced serogroup
A or Cstrains) are used in GSI to select the library
of MC58 nutants. We have shown that inmunisation with
Tt | iﬁlﬁe a%r%%gtllé@tﬂ?ﬂ.t%@\rﬂchﬁ' 3£Sth€ 1PeentibRaddpeNding on its antigen
Bactertcraal ant i ody responses agai nst serogroup A
coPndat &drpplynaclediiie) anty geusehbise the fisldnef mra wedigine and
enhanced _survival in the face of human sera are
velegBHYiR¢BH Dy narker rescue of the disrupted gene. b)
Miutati ons are identified that confer resistance
agai nst killing by heterol ogous sera, and it is )
Disteber arisedbywhietdveganiines ae eown deltheny iesimals fugh pndeqagstic
for killing, of e.seguenced, se :
aniseHls] Fas ViEDHG1OLHG ERANO VIS SEOPRae o RO iR sadeen o
poﬂ?h@l@ﬁt?@es b 8ink NSPARTEE drefustail aguast alsot ine fgeewsple,
a honol ogue”i s present, the transposon |nsert|oq i s
coaspdtictp, st hanves, HegMIBIS-ata, et it BOHITY SRGoRRUBER SR KNS
sero roug A and C strains by transformation. The
ducls] a0 878°%ur vi val of the nutant and wild-type strain
of each serogroup areconpared. Thus, GSI can quickly

give information whether the targets of hactericidal
Timst fheiityentioe also ieabrdes @ AHOGOE ¥AHIEE ] 18 Yipighageinst a

m%umpgé%l?%pgghgﬂxgﬂggk@%@%@'&é&’dﬂhﬁl@%ﬁﬂg ¢4 ineen8fiRRl 88 hatkiEn
(or polynucleotide encoding an antigen) or vaccine as described above. The
invention also includes the use of the antigen (or polynucleotide encoding an
antigen) as described above in the manufacture of a vaccine for vaccinating an

individual.

The antigen of the invention may be used as the sole antigen in a vaccine or it may
be used in combination with other antigens whether directed at the same or
different disease microorganisms. In relation to N. meningitidis, the antigen

obtained which is reactive against NmB may be combined with components used
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c) Mutants with enhanced survival against sera raised
in mce are tested using hunman sera from either

w@emwsabmseent patients or vacci nees receivi ng PCT/GB2005/005113

het er ol ogous OW vacci nes (derived from H44/76). This
addresses the inportant question of whether the
targets are capable of elikiti ng bacteri ci dal
anti bodies in hunman. Wth other vacci ne approaches,
in bdibSed RIrARdRLAnA DY @S@@@%ﬁu@al Ingay alsotdoevémémly lm(qamdsnvb
stage of clinical trials that requires ng fact
antggfenica ceinpenentsn avhdedt @50 Vidt erelgit 4§e8Sy ’l”ﬂ@
t hr aughput a f I be
SrGRrRaE) & PUENA oo LoARTDEL ARl FoloSLtp ﬁﬂy

pol%@ﬁtﬁires 6t thal n@@tbebﬁlﬁhraﬁuga’mdmm‘npmeahduvm aa:hpnlufsheah@de
ling of nmultiple strains, can be.identified ra(rgee f¥)r

Pohfgac@@pnd% Iﬂ%é)@isﬁl ke WPech Iq gaIvECE 15 RS CERYISEI
LSt hal gl ecvediigyi ng hunman
a@?@agﬁaﬁq)@%@%ﬂpaﬁggggtﬁgc%y as thoZe sel ected by
murine sera. 2. Assessnent of the anti body response of

mbj nant GSI Pr at V\/n
It s periEhle BRt1ot bR & varngs B Babat Bhfarllggh i At
an&%%gl; 'ﬁ%g[?/ﬂglp%éfi@@&nogaéd 8Pk BNGhc \LRRG d@Qﬁ:scﬁ{b%deapr@ esadn

Ing commercially avail able vectors. The

the @xamg}esmdjrnag v&apemt meéldtgmgmf onrfasomras daspribad ebosy (POR
from

poypuglgoty Ag}c}qagg ﬁag %5%1 g toﬁic’ ﬁﬁggeat% Bg%a-gaﬁﬁted

expreSS|on und

ag SR AbisQ zﬁn&zmgfzdz@ﬁﬁ@étmﬁidﬂﬁig@b&icel discar®t er,

respectlve y. Purification of the reconbinant protel ns
fromtotal cellular protein is perfornmed via the H's

Ta sed Ctermn
g ko 1L B7 e CoOHID TN Db AT T T ey Shbr Gy e
nohqmﬂhégqargﬂlegv\o occasi ons separated by four weeks by

ubcut aneous injection with 25 ng of purified protein
WI th Freund' s inconplete adjuvant. Sera from ani mals

w1l be checked prior t.o | | 5850 N dMiboigdisSt i N
Example ?/hGﬁﬂ?tfcbsgﬁ?%én %éor&ﬁo: e %e*lfeééﬁaSA AniTel's whi ch
have aninitial serumtitre of <1:2 are used for
I muni sati on experinments. Postl nmuni sati.on_.ser ar.e
%]ﬁxser%iSnal

Tlmtapahmwnmf@%é (éais gk erapleripeo ¥ SRTF LIRS P
'O %t hat, 1%9‘?1?3 Fir Gl Rdh 8e h@ééesulé’@ﬁ%)ﬁbfeatos Rﬂlmg by
g B64ts M nuni'satton serum s tested by
baw!'éﬁt:ﬁmnaxﬂibaw@ gagaidestibehin mom fleteid mP@tTéEBza 0954641
ELI SA using cells fromthe 2\.39(0 g type and the
(pedlished pol@ HPIRACANE opderbr 8l by GSI). SBAs will be
performed agai nst MC58 (the honol ogous strain), and
the sequenced serogroup A and C strains with the
Wealabé terthonsated she aﬁfectﬁ?lamesasﬁ @SI\IWI Scrqgmng@rhbygmqf Jtants

(HEIC Ty RE IS tie e ST
?1\{1% %?ﬁx%esa%e sﬂ@ﬁt ﬁ%tatl be4p, 0@@ SubarfaRed Q@lﬁd Gith Sra edised

act ericCi di es as rreconbi nant pr ot ei ns.
infsica lbbruﬁﬂnap&gtdnbﬂianumamatwe veflf ﬂ@dwncéﬁg@swtram %%%AA@

th di da t th
e a9 2 SR B Ll o Bk
%éété%ﬁﬂ@hé}nne ABREE twayéxﬁo@rww de¥urk @eh wlsa dilotiom (witich kjlstadl

assessed in a single assay. W have established a.
witbdgle tattegie) iToeestatismivbethprghe transposon msertion m the surviving

mutants was responsible for the ability to withstand killing, the mutations were

backcrossed into the parental strain, and the backcrossed mutants were confirmed



and protection against live bacterial infection. In

this nodel, adult mce are imuni sed on days 0 and 21,
wanweoerstey 28 receive |ive bacterial chal |l engeCDGB1®5/005113

or 107 CFU of MC58 intraperitoneally in iron dextran

(as the supplenmental iron source). The nodel is

simlar to that describedl?or evaluation of the

protective efficacy of imunisation with Tbps Danve et

as %lemg 1993} es\RaE kM Rilikdy thiR %&ﬂ&@pel\b ruhe ﬂﬁlém i Bedeguinealog
devel op bacteraema within 4 hour fection, and

thes gcm gifeptesl bY they rBIPOEOT Mah STIHP 2‘21Y rﬁg ing tha thagsposon
. alr ead bee b |
in ftfqncg y o% qﬁl&? résc %1? eﬁﬁg?e ar tatetv@@%f RELLGFRE 1a¥Rcted were

m strains and a protein
TsBAtdng MBI NSTsPA ke srefiice gnitgroceiiclc laditsetrgeg TRUHAT icgll

an outer nmenbrane protein that elj.cits
TeIPANSES BB EFCoPMZERY SRLY HEOTR SRU aﬂﬁa@f@ %%9%@&%89 A qarE-
b of i &€ Tyaty Bagidctioh which
67 %éggsﬁﬁ N%f@% %€a %&"ilb%ngl‘%VSSArg/ e winl cti c

nf ect Si x week ol d,
eanﬁeB/and‘[yp@udg tthoat s prezia;tedaﬁ eoritain| tgp rEsEcdIas @ﬁjnféﬂs

reconbi na tei.n h Freund;s inco t
and gb P ER SIS PS £sh 6#3&8&58_\911‘6%%‘1 i WBFQTRLGI AN
igchallenged with 106 (15 animals) or 107 (15 ani mals)

‘CFU of MC58 intraperitoneally on day 28. Two chal |l enge
MIBOSESKAY GIRI SRMP SEBAARGH A IS TR OFHERRACLETFL €3ty at a

%9&&%%%ﬁ%mﬂ%ﬁ%s@gﬁ%ﬁ@wmm@@md on day

e remaining five animals in each group, and
FM@W@LV@R&ﬁNW@EWGE‘T@Gﬁﬁ%TprPP%WAPEﬁW‘? sation and
stored at -700C for further imunol ogi cal assays.
Animal s in control groups receive either |3 adj uvant
Tl e sevdr)! pratoabidvantheesal oside dVrHd fa, Ganapids ﬁrqméhq= pdic

healh PR A e B RO PGPS Ee Py Ganbiip gt be
pat gurg%%'t&?etcﬁ)q AtmeRe e ushehidtfogradpe &sby; c) the
a

can 3 controls). Survival of animals in the
Z@OIPEGUEcED uma@lablﬁ faarthrophiselatey of diéferent \Aﬁ%r@%%ufﬁl

clep st U Fr e ARG Bt L SPO R ot v Eant P Bp e kt):
an\ghacg%iréﬁe&ai“ﬁ't&ﬁe@ BOWES reHdLfdes aRtavail Ml et iddn vagai nst

enge, a repeat experinent is perfornmed to confirm
the finding. Furthernore, to establish that

ARG bR RSP nopl EosLinLm Bemeet o0 oo

eE1BI MTRe s EHHkeRast AEkSREO Belgex pLbadeitidal btlnnb«zﬂlass in NmB
sanpl ed at 22 hr post-infection in_inmunised

aremonrassankigle dnd np rmrrgntbb Heeqnsech BaTterial apgRe: ﬁaégetatanﬁﬁ??“al

[ | Woribhd, @dd, 1
“@(edﬁéﬁjﬁc-{gﬁcgﬁ T8 wdﬁl]t (gorn?hﬁﬁgx i t‘%]éstlrO gﬁ }11? Iae S|1tgg§| ficant
of @ﬁﬁﬁl@aﬁﬁgéﬂmbﬁﬁét@f&emha sunvmaaoﬁmmmm V%hml agready shown
Further materials and net hods used

thee Pemeduriagrislergn 1l S§raPgischarR T tPﬁ g %ﬁm relevant
%'gg Iﬁlt‘éels h%d@?;# a‘ﬂ%ﬁ%@fhﬁpﬁ&e&ﬁﬁﬁ&ﬁ@& s@ﬁé I n vitro

meni ngitidis was
subjected to nutagenesis with a Tn5 derivative

containing a marker encodjng resistance to ka
Tanana Bﬁf“%?g?sé’ff%séﬁf?% Ho“%‘ Mﬁbﬁ“‘l’@“\*’ﬁﬁﬁsﬁﬂsonaﬂw e

1&Rhikaty™ egf&nﬁdﬁﬁe Nt § ar &sA9uUnGroceduress (such  as protein

express1on/pur1ﬁcat10n and immunisation), and 2) human samples can be used in

the assay rather than relying solely on animal data. GSI will rapidly pinpoint the
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15

by conposite Tn5 ends. Transposition reactions were
carried out wwth a hyperactive variant of Tn5 and the

wobenesss red with T4 DNA pol ynerase and | i gaseCT/GBRGI96/005113

presence of ATP and nucl eotides. The repaired DNA was

used totransform N. neningitidis to kaiianycin

resi stance. Southern anallysis confirmed that each

nmut ant contained a single insertion of the transposon
sub@i ¥ s PR UL RAG! 18E1 QicHMacRSBAMS adtSBAS hlBatlcanor deited

grown overnight on solid nedia (brain heart infusion
analyediod awsiraterremshrer hatandglapsl enent) and then re-streaked

to solid nmedia for four hours on the norning of

experinments. After this time, bacteria were harvested

1. | Nt RINSRBRAbLLBRRES g1l danentivdienuingr@iled. SBAs
were performéd in a 1 nl vol une, cg tainiQ% a 4t
Murinerpbrnenited sagainse belseB9equs biTainse @ DH%%“ gy are used o
.._approxi mat el 0 ' i.4.5. The bacteria
]d@%gﬁéﬂ@ﬁfgggY%ﬁ%g§n$ﬁg%g%ﬁi%%%Pﬁgﬁgﬁ%%%étion and pl at ed
t0 Sokiige MRGUAIstD by ehovestersiarroine wh batt@egeus strams: the
I'sol ating the transposon insertion sites Ge opic ﬁ%ﬁ#e
wil | istraine s6l dreetel actashind/rasostragted 4 éV%@tng&? Sty d

nmet hods_and_di t TL, EcoRV, and Dral for
threesﬁgﬁngﬂbﬁgﬁéggiﬁ%jgr

purifie "phenol extraction. The
BNA Wiabhte tah@ Bodal s edrt seragadne datientsinf@ledwith &hpwadsolates

vol ume overnight at 16 in_t e e. of , T4 DNA

| i gas@f Npiebingiidag @mv18?%£¥%%gd taiil’ ﬁ?’g‘ﬁgfcg‘rlan%r@ col |

to, kanamyci 25 SRRSO PN &Ct SRR dite Mexatgokecdal
#ﬁlthgfgzﬁﬁgﬁﬁfﬁgégﬁﬁgﬁgéﬁ?gt t her eof é%] has been
used tRefaetieerlahotdtdypr fromf vapmiesxs nigcelvipgaolehped outer

insertional nmutants of 8. . The, | .
const MBI YefHe \;p?\{.[gs%%ccmﬁs éige Xgé %O\fn \3%? %m% isolate,

transggﬁg ‘harbouring the origin of replication from
pACYC184. NCBS was chosen as it is a serogroup B
Eadisaf thtse sofircddof seprias gpedili advantages #nsl Headppeeessgenone
sequence of this strain is known. The library is
al ways screened in parallel with the wild-type strain
as a control, and the nunber of col onies recovered
fromthe library and the wild-type is shown. Sel ecti on
Wth nmurine sera Initially the library was anal ysed
using sera fromanimals i mmunised with the attenuated
strain YH 02. Adult mice (Balb/C) received 108 col ony
formng units intra-peritoneally on three occasions,
and sera was collected 10 days after the fina
i mmuni sation, The screen identified several nutants
wi th enhanced resistance to serumkilling: This was
confirmed by isolating individual nutants,
reconstructing the nutation in the original genetic
background, and re-testing the individual nutants for
their susceptibility to conplenent nediated |lysis
agai nst the wild-tye. The transposon insertions are in
the followi ng gene: NVB0341 (TspA) DNA sequence
ATCGCCCECCCECCGACT GCCCCECCGATGCCCGATGATGACGAAATTTACAGAC
TGTACG




CGGICA

ACCGTATTCAGCCGCCAACCCACAGGGEGATACATCT TGAAAAACAACAGACAA
WRAT@0AB67518 PCT/GB2005/005113

CTGATTGCCGCCTCCGT CGCAGI TGCCGCATCCTTTCAGECACATCCTGG CTG

GGCGCGACTGAATATCCAGT CCAACEIL- TGACGAACCCTTTTCCGGCAGCATTACC

GTAACC

GGCGAAGAAGCCAAAGCCCT GCTAGECGEECGECAGCGT TACCGI TTCCGAAAAA

G A Disadvantages
S e A TR T T GEGOGACAAAGCCGT CATTCROGT T TCTTCCGAA

ORF
TCTGCACTTE&% @WS to material
GAA TCAAAACGCCAA GCCCTC

CGCAAAACC(gai #xaiaARMGACABBOTEAACGCAGCCGT CAAACCGGCATACAAC
GCC A

ACCCAT ACCGT &SRBl X RO ST CAAACAGAT TGOCGCOGOCAT COGE

CCGAAA CA @@ iduals responses
CAGGIT TGCGCT GCTGAA! CCCA TGITTCCGCA

CACGGCAGACT GCGT GCGEECAGCGTGCTTCACATTCCGAATCTGA
CAGGATCAA GAA CQCAAACCGCAAA Wﬁu .
Pt AT RSEAT AT CERRA" M) nity

COGTCCAAA WMTWMMA@TT
GCCGCG

M&G@CCGBU@@N@C&M@@@PA@G@@@P@&MGTACT

GCCGCAT CGGAAACCGCT GCCGAAT CCGOCCCCCAAGAAGCCGCCGCT TCTGOC
ATCGAC ACGCCGACCGACGAAACCGGTA . .
E%ﬁ@% @GAACAGGTTTCTGOCGA — GA Rashgrogmhimmunity

Gr TGACGGTCTGTTCGGCGGTTCGTACAC%% E%FT : il
A 3 o IR e scerrcncon

OMIGGGCA GAGRAQEKIEATAGAAATCACCT TTGCCGAAGT CGAAACT CCGGCA
CGATGTAAACHAERON] TCTGAAGAAGAGTTATCG
CCAAAACAAACGT TCGATGTCGAAACTGATACGCCT TCCAACCGCATCGACT TG

GATTTC
) $G ee- ' AARCRIETATETl AT OSGEEEEACThACarRaeR

ser @@@M?W MW&M&WG

T -

with live, attenuated NmB elicits cross-reactive
w C@&@tﬁhﬁﬁﬁ?{&&?ﬁl}f O AACOCT GTCGAAAT CGT CAT CGACACGOCOGA
5 badtéXdafe] antibody responses against serogroup A and C strains. The antigen

b A Y AT CPRT R TA R TR CE
by %&%@%@W@%ACA@A@AACA&TTCCW@G&

TCCGGACT GGCAGGCT TCCTGAAGGCT TCCTCGCCCGAAACCATCTTGGAAAAA
ACAGIT

b) GooMAReiseAACAdeRiSeA oAbt T PN P BB ARG L KRS ©Y

10 hetStdXEY Gl el e REGST the gene product 1s also a target
CG TTTCAACGCCGCCGCAGACGATTTGT CCGCATT%! CAA(?(EI' M

C%w o ﬁ@wﬁ,&?&%ﬂolo guAes of the genes. If
W@(@%‘E\% QefMsh83dof insertion is amphﬁed from the MC58
TGA'IJTTGTCCCIIACTGTT AA

B e e

ACCGTTGCCGATGATTTGTCCGCACTGT TGCAACCTGCTGAA
GCACCGGECCGT TGAGGAAAAT GCAGCCGAAATCACT TTGGAA
CGCCTGATTCCAACACC




TCTG

GGCAGACGCTTTGCCCGACT TCCT GAAAGACGECGAGGAGGAAACGGTAGATTG
W@208G0VF BT ACCT CTCGGAAGAAA PCT/GB2005/005113

W
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TATCCCAAATAATGCAGATACCAGITTCCCTTCGGAA TCTGTAGGTTCTG
CGCGCCTTCCG AGCGAA TACGACCTTGCCGAA TGTATCTCGAA
ATCGGCGACCGCGAT GCOGCT GCCG SGACAGT GCAGAAAT TGCTGGAAGA
GCGGAAGEC

corxﬁ%‘g.r AGHEARGGCE L AABEAT TG AGEAA TSR ATOET @éigets  of
BMO341 Protein sequence L , .
baclPAGERL PRECRNVVIFKFIDSTRSNRIGPRTHIRERIEL RNNHEFTRE | HABTA0ANSF

QAHAGL . . .

’"e’@ﬂﬂ?@sﬁeﬂ@ﬁﬁﬁf&ﬁ S R RS A B PR L GDRAVI A
VSSEQA VRDPVL

VFRI GAGAQVREYTAI L DPVGYSPKTKSAL SDGKTHRKTAPTAES KAL
c) RKTDEKDEANAAVIRA B THTAZAISE TR OPAXARBRER FLESTADAIT Y

b A O e AR P AR AR ARTA R R terologous

0 : RRERMVPAANTANSET AAESAGEAABAI  DIPPTRETANSERY
EQVSAE L » e .
wheByHeeLexs Feayle CACHIAE PRI AP R e B

DL DDAA is 1 jon i ined at the late, expensive
ot R B S AR A DR S ARG FVETOTPSN
stafdl GtdDiidablrAls that requires GMP manufacture of vaccine candidates.

NG LSGAL TQDEETCQKRADADWNAI ESTDSVYEPETFNPYNPVEI VI DTPEPE

SVAQTAENKPETVDTDFSDNLPSNNHI GTEETASAKPASPSGLAGFLKASSPET

t (3S] is a high-throughput analysis performed using simple,
Thi%%éﬁ.ﬁ%&aKVYET DAVAETAP ET PpDF NAAADDL SAL L QPAEAPSVEENI
avallaBMAEchniques. Antigens which elicit bactericidal antibodies in humans and

R LAV RENY EL AR S P ARARVEENT &Y

T, NVEENAAET YADBE: BAIst QPREARAY EdIbiAed using
ﬂe% L@@E@ﬁ%’& gE%%ﬁfPDF LKDGEEETVDWSI YLSE

huXhih RYABTRERSESVESDRRSEXKY B esagetected by murine sera.
| GDRDAAAETVCQKLLEEAEGDVLKRAQALAQELG NVB0338 DNA
sequence

2. @WEE@I GRABIB T ANAT T CE ST TCICATRETCOGTATG

GAACACGCTGCCGCATCCTATCCGAAACCGT GCAAATCGTTTAAACTAGCGCAA
PR o R AGE RO, SRR ARG AT FEABIIARGH G
ﬁoﬁ¥%§£ﬁ%ﬂﬁ%ﬁﬂ%&%ﬁﬁ%ﬁ'%%ﬂ@@%@ﬁ%@ﬂg
CoBARGODT RAGEb T Vet mACC RO SR RANRA PR AR e T F

i j i CT

oG B AP A TR AR S S5 B R SO
pB@@ﬁ$§t$Ta@$$%$m GAAD] G
. GAAA S —— , -y

T 8 to the C terminus of the
to e SR RN R YR e Bl %%EdAQSV\FRVRSCLGG/FI YG
préiMidal a Nickel or Cobalt column.

YTVI KI | | LLLFLLLAVI NTDAVTFSYLPGKFDLPLI W.FGAFWA | FGWFA

LFGRL LSLRGENGRLRAEVKKNARLTGKELTAPPAQNAPESTKQP
ALRALYES Boaftha tORI P RIDYRE BEd BemhMSELEd 8Fo bésidns separated by

predr ct ed to have two membrane spannj ng donai ns, from
folewbakyby sBctmed s iajedtie8 with 260% of thudiedpreginewits FFgigms

incomplete adjuvant. Sera from animals will be checked prior to immunisation for

pre-existing anti-Nm antibodies by whole cell ELISA. Animals which have an
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the regions 1 to 53, and 108 to the end (C-termnal)
may b e particularly useful as imunogens. NMVB 1345

WOMNACHETSUIRNC E PCT/GB2005/005113

ATGAAAAAACCTTTGATTTCGGT TGCGECAGCATTGCTCGECGT TGCTTTGEEC
ACGCCT

TATTATTTGGGT GTCAAAGCCGAAGRAAGCT TGACGCAGCAGCAAAAAATATTG
CAGGAAACGGECECT TCTTGACCGT CGAAT CGCACCAATAT GAGCGCGEECTGEGEITT

11ntﬁ%ﬁﬁT%Aof <12 are used for immunisation experiments. Post-
ACGACGGT CATCCGT CTGAAACCCGAGT TGCT GﬁxATAATéS( X :(;‘AAA@ ACCTG
iMrOGEGAPn serum are obtained two weeks after the second immumisalion. 10

corfa L P P AT G RN R T TACE FECTAAMIATAT GAGRIAC
serdm. WWWM&@E?WMM
e OBIA AR T FFETAR e T PP TR RA AR (Bt P Thoc

AATACC
GITTATTTTAACGGCAGCGGTAAAATGGAAGT CAGTGT TCCCGCCTTCGATTAT
SBEAGAG! be performed against MC58 (the homologous strain), and the

squg%-rpd sero gro%g%% g%%%%%%%T%
Wﬂpé%%%@%ﬁ% AT GAECRRSOEIaEGRE T ABAT AN FABOAG

corf KA GECIECHTT T GAAARMGTCOATITRC SATrEEEAACTE s dhedesiic
AATCCG

cangIRES o ke ISEeALHIRR FE RS A P SRR IR R S AGAAT GGAAA

GAGEGT

GICGATTACAACGT CAAGT TAACGAACTGGTCAATCT TGT TACCGATTTGCAGA
3. TTGBRablishing the protective efficacy of GSI antigens
GCGT TTATCAATCCCAACGGCAGCATCGCACCTTCCAAAATCGAAGT CGECAAA

AI%TWEW TATIEAACA GEHACESAAST e
TC
ba@&m@m@@v@ﬁmﬁm¢m@%@&@%&ﬁﬁ%

be GRERFeN T AP RRBCTEEEATAT FRA SR A SRR

an%ectlon aoainst live bacterial infection. In this model, adult mice are

CCGAGGAACAATCOGCAATGATTTGATT
imETHGe] on days 0 and 21, and on day 28 recetve live bacteria c%%ﬁénge &AI%

or G R TRREAAGHATRGIREAT TORRATRAAMG TRE GRRATHOARCITE
SOWT@%T@WWW@W

efmmm@m&wm&%&%&éﬁ%&&ﬁ%

bact ia within 4 hours of infection, and
N%’&?W%D& A GCAGECAAT ATTTTCAGCGT CAATGOC
s of systemic illness by 24 hours We have already been able to

de@;p@m@e thecggs\ectlve e 1oa(c:;lr-cr>?b\c%6\ &%ﬁg%%%@%%@ﬁ
RW T GACAGTATCHAAGEAMARAT ATCEAGTHGAGCRREEARTAG

th%W&TﬁWMMWMW@C@#W?@M@E
AA CCGCGAGCCGCGAT.TTT.GATGAA! (ﬁﬁ%ﬁ
beqse PEEEICRT R ASCRG AR THAR (AT < THRTDBARE Al
3 KPLI SVAAALLGVALGTPYYLGVKAEESL TQQKI LETGFLTVESHQYERG
TSNVE
TTVI RLKPELLNNARKYLPDNLKTVLEQPVTLVNH THGPFAGG-GTQAYI ETE
FKYAPE

ST ERVEEFE GRS RIS BB GRRy SO PAEBAR B Hed s &

re%%ﬁ%ﬁé rotein with Freund’s incomplete adjuvant subcutaneously on days
APL FKI KL ADKGDAAFEKVHFDSETSDG NPLALGSSNLTLEKFS
LEVWKEG

VDYNVKLNELVNLVTDLQ GAFI NPNGSI APSKI EVGKLAFSTKTGESGAFI NS
EGQOFRF
DTLVYGDEKYGPLDI HI AAEHL DASAL TVLKRKFAQ SAKKMTEEQ RNDLI AA
VKGEAS

P pmr=n R N M PN | T g g el o smd 70 PN 2NN Z1 R A1 /PR AV R 1IN NI R A 1717 A P~ N
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TAI SLKNNQLKLNGKTLQNEPEPDFDEGGWSEPQQ Sel ection with
vacci nees sera Sera fromthe Meningococcal Reference

woaiwensetses y i n Manchester has been nade avai | abCEGBR005/005113

us. This sera has cone froma clinical trial of OW

i mmuni sation of volunteers. Miutants sel ected by

vacci nee O sera (screenel/ once) The fol |l owi ng
sequences were isol ated NVB0338 (as above) NVBO738 DNA

da}s@%@ﬁ‘?echen are challenged with 10° (15 animals) or 107 (15 animals) CFU
GATCGTCCTGATTAGCGGCCT GTCCGGT TCGRGCAAGT CCGTCGCACT G
of mumwmuymmATwm@e%&quwfﬁ@e@m
ATGIT

thew&é‘mé&%%%m e obtamed on day 78|_

frog He@F maining five animals in each group, and from five ammals before the
GECATCGGA CAGCCGCCEEAACA G?CT C'liG
ﬁrs@@mﬂx@sanon and stored at —70°C for further 1mmuno ogical assays. Amm

%@E@uﬁ T T T SRR GO T IORRAGGERT
ATCE WEMW@@@W@W@E’M

COMM@NE :1| ates Wli{ ge tested at one t1 me Enum-li)er of groups

= O S R oR T C T A AT T aoa o

T TASGWILCE oTiA TRERSRACOCTGRGEyse, the experiments are

COCGTATTACGAT GTTGAGGCCTTACACCGGT. ATGGACA
PoEee BT TIYEAT T T PERRCBEAEA é&%ﬁ“f" BREARCGAAATGGTTGAC

GACATCGAAAGGT TTGT TACGCATTGGT TACCGCGT TTGGAGGATG
AGCAGGAGCTAC

FoSVRAGEST GB0CA FEoET FigaioamcartAtaacAsGt TaRbregmTe repeat

e RSP A PR P A RO R SRR

Wﬁ %WM%NB@?&&&B&%&W setenne, levels of
SGLSGSGKSVAL DSGYFCVDNLPLEMLPALVSYHI ERAPIE:{TEL)A
baMBMBMR: are determined dunng the second experiment; blood is samp

e RO SRR VRN R AR MR RRTRRE LR
mégﬁ%ﬂe& %%ﬁh{éyqf}@}mmvmgv&mw ESHFEIKSVP

demuWEWMmmWWWE
DESRSY VTVAI GCCTGGRHRSVYI VEKLARRLKGRYEL LI RHRQAQNLSDR
NVB0792 NadC fami |y (transporter) DNA sequence

FDTAAET N L EARSRGAMPACCCAGCAT CCCGAAAACGT CGAGCTGCTC
AGTGCG CAGAAGCCGATTACCGACTTTA

GGGECCTCCTGACCACCATTATTTCCAECCGT CGTCTGT

M;‘TCGGCAT EZQCCA% |1% L TACAGCCCCG TGCCAATA

ATTTTCGI TGCCGCACTTTGGT TTACCGAGGECCGT CCACATTACCGTA
CCGCACTGATG

Fm&w@ﬁme@ﬂ@%ﬁ%@&&f&ﬁ%ﬁm&@
o S SR L e S S e s

wiCeGTG dATATCCAREHENT GRACRSTeRs0ding resistance to kanamycin, and
anAerngm of re%%caﬁon%h%cﬁonai m % c07z These elements are bound

by composite Tn5 ends. Transposition reactions were carried out with a

hyperactive variant of Tn5 and the DNA repaired with T4 DNA polymerase and
ligase in the presence of ATP and nucleotides. The repaired DNA was used to
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ATGAA
GIGECEGTTTTEATGTI TGT TCCTCGT TACCGCCTTTCTGT CCATGT GGATCAGC

WOROAHOTEBCACCGCCGECGAT GATGCTGCCT CTAGCAAT GEGT AT GRTTEGBLI0ADNS5113

CTCGAC

CAGGAAAAAGAACACAAAACCT AC% CTTCCTCCTGCTCGGECATCGCCTATTGC

GCCAGC

ATCGGCGEECT TGGGECACGCT CGT CGECT CGCCGCCCAACCT GATTGCCGCCAAA
ar%g R_meningitidis to kanam_lycm resistance. Southern analysis confirmed

CTTCGT GAAGCTCGGCCTGCCGATGATGCTGT TGATT
thafE'e@ﬁZ@@ltant contained a single insertion of the transposon only.

TTGATGCTGCTCTCCCTGTACGT CATCCTCAAACCTAATTTGAACGAACGCGT G
GA TC

SerA IR GTAT SR REASACGCT GCACCGCGT GATCGCGCTGT TGATTTTCC
TTGCC ACAGCCGCCGCGTGGATATTCAGCTCCA ATCA

ACCGCCTTCGGCATTTCCAATCCC
Baa e R LA QR PO PR GRS AGERE G

LehhBRAAGTRREEERGAS TRAGCHRAGHEREA0GHIT TEA SETCPTCEBRTSeEtET
ATCAGC

mogTaRCEATELTE T CA i RaeET e TR SR P ELEAC RSO S

buW-FW%ITJM ATE 1 ml Volume5

J‘!‘

commmm@$%ér%é§ﬁ?‘?@éf&%&&ﬁ%

a%%t?l edia to Lecover surviving bacteria.
GO TCATGCT GOCGGT TECCACACCGOCTAACGOGATTGTGTTOGGC

ACGGGC TTAATCAAGCA OGOGAAATGATGA TGTOGGRCATACTGCTGA
CATCCTCTGOGTAGTA TTGGTIGCTCTGTGRECTTATGCTGTACTGATGTAA
Isolgpms 7601 W%?P%G(’W”%éfﬁ’éﬁ%%g
MNLRAKDKTQHPENVEL L SACKPI TDFKGLLTTI | SAWCFG YHI LPYSPDAN
KG ALL
G enPMAADIAT BAN e TvTonekadPirom\naipong ikicipsbbrsimidesd metieds

s e R R TRE SRR A PR o SRR ASARY Bt
exMPFDThe DNA will then be self-ligated in a 100 microlitre volume
QEKEHKTYVFLLLG AYCASI GELGTLVGSPPNLI AAKALNL DF %K Gﬂ

ovhdnight Bt MG 8L thel prreeRRVE RNESHEYEL PRRgIAIRIGI THORARS

aeﬁ‘F @sKT S%XWMWWWE%O%LSTLLKTSGASEALG

TFSGAPAFLVI LI VAAFI | FLTEFTSNTASAAL VPI FSG AMOMGELPEQVLVF
! N ' ' SANVG LLNI LOW.VALWAYAV

LM NI\/BOZ79 DNA sequence
ATGCAACGACAAATCAAACT GAAAAATTGGECT TCAGACCGT TTATCCCGAACGG
GEAGE BedGused to screen a library of approximately 40,000 insertional mutants

GOGGOGGOGGA
o TEREA 16A CUTEA RGP BT AT TOCHE I o, THLE 1

A from pACYC184
WM%&%ICMH AT T GOOGCAGGT ATTGCACGOG

GACACG
M%zégr?qs TTQWE 7% menmcrzz‘zcér @gﬁ%
%%&A GCCGT GAAGGBGT TTTGCCCGAATATGACCGT GAAACG

ATGITG CGCGAAATCA CCTGITCCCGGAATGGTTTGICGCAA

T A AP T GRS ANRGELT il A R R G P g

ber of colonies recovered from the library and the wild-type is shown.
o P o R R L e A AT CATOCTOACG

CGCGEC AGGCCGEECGTTTTAGACTTCCAAG
CGCGCTTTACGGCCCGATTTCCTACGATTTGGTG
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-I(:,'I'C'CI';,CA? ST TGCGCGATGCCTTTATCGAATGCGAAGAAGAATTTGICTTGGACTTG

W@aH0E/ATFBEGAAAAGGECGECEEECT GCCEECT TGCCCGT CCCCCGAARKIEG BI(BA0N5113

GAGITT
TACCGCTGGT TCGAATGGATWCT TGAAGGT TGCAGGCATC
TTCGCA CGCCTGTIACTACCGCGA G

CAAATACCGTCCGGAAATCCCCCGTITTCTTAAAC
¥¢EGI_C-I_C@(IIC(IIGI ATCGCGCCGT TATGCCGAACTCGCCCCGCTCTACGCECTC
GAACTGGT CGCCGATGAAGAACT GGAAACGECECTTTACGT TTTAA
SelRsI27Y BrEPefd?sequence MORQ KL
KNWL QT VYPERDFDL TFAAADADFRRYFRATFSDGSSVVCVDAPPDKMSVAPY

L KVQKL FDMWNVPQVLHADTDL GFVVLNDLGNTTELTA QGETAH L
AMGEW library was analysed using sera from ammallg/Lir(gEmums é wit tkE

attea §E%%P%&— M‘r%%e%ﬁ)%yégleﬂggﬁ% Egl%%m ViR
mt@EWDE bYBNE VL IREBRE ML DEQRALY GBI SYEL MBHAsRRAR! EraHiERE

IMRYNERERAAGL PVPEAFDEFYRWEEWVGVORHL KVAGH FARL YYRDGKDKYRPE
| PRELN YLRRVSRRYAELAPL YALLVELVGDEELETGFTE NVB2050 DNA
sequence

T@ET%%AMQ@E%@\@TJH%WH TGAGECEHFRBTGICSBEOGTENHS

ThiaerTeofioar N saat s e TR R IR RO RSB AR

the &%%& G(%A C155\—’cestm the 1nd1v1dua1 1nuta_|r_1_t|_stor their
AhetrErsrsee

suédeli &l TME@%@MMHEETWMH
) _.?e_ C{:CGAAAAGOA\G TTGCCCATTTGCAGG AAA
kcutce CRCCETES LPGA GCAGTCGTATATCGAGI TGCAGGAAA
GGCACAGGGT TTGECGGTTGAAAACGA

T egl be % CAGGAACGGAAGGCGT TTGCCGACCAATATGCC

AT LA 15( AT LA AR AT TTECiadAR G
26 CE AN Bl HSAACATACATCTTGAABAACARCAGACAR

ATM@EEPEGQ@%E@@@@@AWJ@W@@@@M@N@A@GT@C

ccCATRETCOAGEAASAAGA
GCTAAACAGSCAAAAG TMATTCCGAAAAAGGCCTG
ACC@W@@W@@MM’W@@ G
T
gﬁ) AGACGGCAAG
ARAACGCCAAAGCCCTC

gCCGg%AAACCGGCATACAACGGCAAA
Se. CCATCCGCCCGAAA

X P GACAGCGAEGCAA
CmmGTAGAGAAACCGGTTGAAAAACCTGAAGCAAAAGTTGCCGCG
REBBACHAT AN CIBECL IR P PERSSEE AT EATTCTG
G@WWWWW‘ACGCCGCTTCTGCCATCGAC

SO GAACAGGTTTCTGCCGAA
' .!&@9 Tk
pacan TETSRTCAAC

CCCTGAGGAAGAGCCTGACCTTGACGACGCGGCA
CACARITREGT GCCC

@A%E

HERACACATRANGHERES CACITE GAAC
AmmCGCGCGGATGCCGATTGGAACGCCATCGAATCCACAGACAGCGTGTACGAG
TmmCAAACTGCCGAAAACAAACCGGAAACCGTCGATAC,/ A C
CTGCCCTCAAACAACCATATCGGCACAGAAGAAACAGC'T’TCCGCAAAACCTGCCTCACCC
TCCGGACTGGCAGGCTTCCTGAAGGCTTCCTCGCCCGAAACCATCTTGGAAAAAACAGTT
GCCGAAGTCCAAACACCGGAAGAGTTGCACGATTTCCTGAAAGTGTACGAAACCGATGCC
GTCGCGGAAACTGCGCCTGAAACGCCCGATTTCAACGCCGCCGCAGACGATTTGTCCGCA
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GCGEECTTGT TCCAAGAGT GTTTCGACAA

CGGATTATGCTGGTCGECCCCAGTACGCTG
WETBGGEAGT TTGAGGACGGET GGCGAATAT TTGECGCAACGAACARIARGBTIADNS113

AACGCA

CTGGCGATTGCCGACGAAGGCGEECAAGCT GTACGACAAGT TTGTCGECTTCGTA

CAGACG CTCGAAAGCGI CGGCAAA TCGATCAGGCGCAA

GCAGT TTTOAGACGGOATTOAAG

CCCGAT

2@&%@%%

TCM@@&H&M@@@WA@@BE@M&K@@%&E@ESA@E&%&EMMQG

AcEAMENECTCTCGEAAGARAATATCCCARATAATGCAGATACCAGTTTCCCTTCGGAA

TCRERRQI COERKAFADOYAICERCY RERT AL EESROIAVRDVONDIISEMENRFAA

ATAFRIGRACGCGATGCCECTGCCGAGACAGTGCAGARAT TGCTGGAAGAAGCGGARGGCT

GARE R EAEAERE FXOBRA BT OERIROABE AVENERE AT EF BOERL ASEEKL SLLGEA
RKSL SD

ARt ERGRREET E(% LNPLNERI HGFCGEL VK YDKESRER
ECPMMTKFTDCTRSNRI PPTHRGY KNNRQIKLIAASVAVAASFQ HAGL

KEEE . 10 DADTA
HGMW&%&RIKAEQPKPQTAKPKAETASMPSEPSKQATVEKPVEKPEAKVAA
PEAKIIK G S DY Db VAN s DEAARNVEL AR PAYH oA €INDALR FQEZERDKRI ML
EEVERS FhelrATE RITWAN: AHRNE NN AQSKRARRTEESVPEEEPDLDDAA
DD DRGSR EY DK EAYIIVESVEKCE EXJACESHQT AR TDTPSNRIDLDE
DSWWRE%W@WWWWXES@S@EWEDEAV

SVWEIT@%E‘I@'D@I@,QNQF%\{N@F%TE@MS% ﬁ%@ﬁ}@GFLKAS SPETILEKTV

i‘gw PR ETCreees ";‘yt)‘g CRTER :@ ERECE g%%IIIAGC
FN ﬁﬁﬁ?“i& ﬁk-)g- ‘-ﬁ‘ 5%% ‘n"'e‘ﬁf 317 ih- Y LETPDSNT

SE ‘7,." et 3&@ &1}3’ g SDAPSEAKYDLAEMYLE

e 9’??‘.? ee/Nae &Qﬁ@%@:ﬁTTCIZCTGTTATATTTCGTATCI:A

AAAAAAGGCGGCT TGAAGGAAATGGT CAAT T TGGAAGAGGACGCGT CCGACGCA
Nﬁmg'l' DNEG ECAGACGGCATCTTCGATTTCTTTTG CGAA

CLEAAAL AT TGTCGECARTCGCATACTCCGTATGTCGTCC
GM@T@W@@@E@W@ TTEH CCGIT

TTMG‘M@GCGAAGCTGTCTGGGCGGCGTTTTTATTTACGGAGCAAACATGAAACTTATC

GAW@@@@@M?F

RLLLLSAAVL LTACGSGETDKI GRAS
4 ~DDPDVQGVACY! SYA
%&%&% YRR A8 SRR TAYEITRIEMIARIEASFAFKSR

YTQ RY Y KB E N T DAVT PSYL PGOKFDLPLIVVLFGAFVVGI I FGMFALFGRL
Lo FReAWSRIKE k QES RIS SAMBCRAXEEITRET DGVQADT SGNLLAGACM SNPI
ENLDKR NMB2035 DNA sequence ATGACCGCCTTTGICCACACCCTTTC

m@@m%&ﬁm@%& tHEAAGRCEEdicted to have two membrane

CGT GAAAAACCT W %CGI TC
p@@%@ﬁams from resxlues §4 to to 1 agments

TGrex

immunogens.

NMB1345 DNA sequence
ATGARAAAACCTTTGATTTCGGTTGCGGCAGCATTGCTCGGCGTTGCTTTGGGCACGCCT
TATTATTTGGGTGTCAAAGCCGAAGAAAGCTTGACGCAGCAGCARARAATATTGCAGGAA
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CGGCAAACACTGGCGAAAAC
CCGCCGECCCCAAACT GCCGAAAACCGGECTGCCCGAATCC

WOATBGVTFTCCACGECAGACAGCT TGCCCT CACCGCCCAT CAAGACACXEGB20AF/005113

CTGCTG

ATGCCGTCTGAAATCCGTGT TCCCG%?GGCII:ACCCGAAAAACACI:T TGCCCTG

CTGCGG

GACTTTTTGGAACGGECAGECGCACAGI TACCTGAT TCCCCGECCT CGAACGCCAC
Acm’TGACCGTCGAAT(“G("ACCAATRTGAGCGCGGCTGGTTTACCTCTATGGAA

ACARLIRCATINCT

CT?G@]I’IE‘GGG@GQWCTGACCTTGGAAAAATTCTCCCTAGAA‘I‘GGAAAGAGGGT

GTMIARYEAAGIDGVE TTHENCRRAKKINE M TIRPASTHT VRN SVRPFSEFSYSAE NRWLY
GCEREIAJLAATCCCAACGGCAGCATCGCACCT TCCARARTCGARGT CGGCARACTGGCT

g{ﬁﬁﬁﬁ @i]@ @'W C@ﬁ@'}é{‘é@
TGTA GCGATEAAAAZE%ACGGC E%QE%AC TC ’IC'LATCGCTGC%(?%GAPEK

(i ER R RSSO L TSR MR EFG FEWRLY

ACCAACAATCCCGTATTGGACATTAAAACTTTCCGATTCACGCTGCCATCG

ceARYYGHERGEE ARRIMSRAC N F RREARYATIRAKE NI L ECRECRAE G NVB
CAi'Bﬁ;bGEmlsAaGdrdimEAMp@teAMCaNQ&AsemnGEGTATTCCCCAAAAA

3G e AT T T CBBCEASCACKARARECT
ACA@Q‘E‘@&ATWW@WGMCGGTMCGTTGCWCGM
AT THCBCOA TECEOAETATCRRE 2
CGCCGT CCGCACGCGCAGCCGCGECAAAGCCGCTCTCGECCG

Sl AR CASHEACEST GRAFACCCCC
VD%A@Q&%IWM%EWESGAHNSEGQFM
DT CADATTGEOCNGAAGND ST OGCTAKKMTEEQIRNDLIAAVKGEAS
GLWWPWMWWCT TTG
MLANACSOAGNI FSVNAEDEAEGRASLDDINETLRLMVDSTVOSMAREKYLTLNGDQID
A AN A N A A G e T R E R S B F EAAGCCGAAAGT GCCGAT GCAGAGGCA
ACGCCT TATTCGCCTTGGGGECATCCGCCTGAAAAACAAA
TCGCGCTTAACAAACACGAACTGTITT TTAGACGGCACACTGGA
Se e e A S RIEE M CAGCT GCT TGOCT TAT TGGT GGGC
GCAAAACGAGCCGAAATCATTGTCGATTTCTGI GCCGGT GCCGEGECGGTAAAACC

voleDAeC ATCGGCAGCGAACACGATGCCCGT ATCGCCCGACT GGCAGGCA
AGCCGACCGTIGTGITG
GI'GGACGCGCCCTGCTCCGEGT TTGGECACT TTACGCCGCAAT CCCGACCT CAAA

M R T T A SR AR e QAR P cCT AT Gocaee

TCCAAACT GGTAAAACCGCAAGGACGT TTGGT GTACGCCACT TGCAGCATCCTG

CCCGAA

The Al nGnn CRIPEIyRAGECERAREH T T CCT GTCCGAACAT CCCGAAT TTGAACCC
GTCAAC TGCGCCGAACTGCTTGCCGGT TTGAAAAT CGATTTGGATACCGGCAA
TACCTGCGCCTC AACTCCGCCCGACACCAAACCG

NMBOGRIGI ISSEPGCCGTATTGCAACGCAA TAA NVB 1351 Protein
sequence .
MNAAQL DHTAKVLAEM. TFKQPADAVL SAYFREHKKL GSQDRHEI AETAFAALR
HYQKI S
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TALRRPHAQPRKAALAALVLGRSTNI SQ KDLLDEEETAFLGNLK
RKTEFSDSLNTA E

WO RQMVER KQHWREEEI LAFGRSI NQPAPLDI RVNTL KGKRDKVREL/GR2HESN05113

DAEATP
YSPWE RLKNKI ALNKHELFL DGTI_ZEVQ:)EGSQ_ LALLVGAKRCEI | VDFCAGA
GKTLA
VGAQVANKGRI YAFDI AEKRLANLKPRMIRAGLTNI HPERI GSEHDARI ARLAG

NMEBYIDNA sequence

aTcvRARSCEETH IRBWJ@EW@@WWGEDMSKEWL
ATAEXATGSEERE TATTTCTGCGTGGACAATTTGCCTTTGGARATGTTGCCCGCGCTG
cTENENVERFICSEMPEEEFSANCARICASE KISL AR YE R NS A BGFFAAV
chwwqgucw@pw% H%TCTCTGCGCAG}AGTGGGG AC

AGGRTEERAET EICAT TACEA @mw
ACC@?%GACATCCTCTGAGCAATC GGA

%@iWTCGACACT T CCAAGATGGA\TTCG

GIGTAAACGEGE Jmmma@&;mmm
TTMWW%TATTACGATCCCGAGTTGAGG(“C’PTACACCGGT

11 REGI{CAAAACCETGET (HAABCE . \
GA@MGGTTTGTTACGCATTGGTTACCGCGTTTGGAGGATGAAAGCAGGAGCTAC
CTIRACEEACEA T CCTTBCEHACTATRCAECL N TAAECT CRAC A ICEAR FFTEAAAGAA
CTW@GTTGAAAGGGCGTTATGAATTGCTGATACGGCACAGACAGGCGCAAAAC

CTRCEETEEENTT TGCACACGGCT TCAACGT GCACT ACAACCAAAT CGT TCCGCGT

; (X
PV YR ke eccetiitw : easey
3: AT (L FCAAA
VT QHRSVYIVEKLARRLKGRYELLIRHRQAQNLSDR
ACTTTCCGCGAAGAAACCGAAACCGATCTGT TCGGCGAACAAGCCGTATTGTGC
Nl\miadc family (transporter) DNA sequence
aréak p!l&@ég ATCECARARECCTEACCEHHCEEGETRT ACCCG
CA@@E&M\TMMTTN@IE@ME@]@D@&W@GCCGTCGTCTGT
TTACT CATIGCTAGACCTGCTTACRGC- MIGBECCARTARAGETATCGCECTGLTG

AT WAWAWWM@A%W@W

?@ﬁ@@%mme

GATT

M@@éﬂ'ﬁ%@‘ﬁ%%ﬂ? CCAATAANTAIGETIH
TTMdBc:I_@:?m;T@@@@A@Gme@wﬁa@mcmmTTGAACGAACGCGTGGAAATC

AAWW&QDA’N_CSEIPWVNCI S
CHERRCHOPUIOA PRI LT C%%gsm RV igées VKK

AT ARG g e f;:gggg
R T A o
e R LEL DL \ék%ﬂ@dﬂé@&:@&?&ﬁ@%ﬁﬂd

Wb GG CcCcTCCGCCGCATTGCT TGTACCGATTTTCTCCGEC
AT@ﬁMMhMEW@WS EQREEYABNFI QEGN
TcVINASHM TEARRREMADMHQYERAGA L RARMMBACEANKIGYDCEKNCHRES 1298
TTRAICAR GNACSERMABNEAS GRRTCTCGGCATACTGCTGAACATCCTCTGCGTAGTA
T P AN T ATCA RIS CE T IRATHPEAAGGCAT AGGAAGOCGCAAGCAGT GC

CAATGG CTGATTGCCGGECGGITATGTTTTCATCAACGEA
NI‘@@MWW%TGCAGACATCGATTCCF CATCCGT AAACGTTGG

Aol ARy IKAESIPWTLHRVIALLIFLATAAAWIFSSKII’TAFGISNP
Al L FNed b koY oA T AACEX X I SET ATEGRIGAEDACEAACGAC
TrSKAGAAN TL TVAAF T TFLTEFTSNTASAALLYPTFSGTAMOMGLPEQVLVEVIGIGA
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CTGAACCACAGCCTGACTTCGCCGAGCAGA A ATTCCCAAGCTGT CGA
GTAACCCTC

WO ZWRGACBBCACAGGAGAAACGCT CTGCGAAACCT TGAAAAACGGEOTIEGBEHTF /05113

CACGAC GAAA
CGAACCGT TTGT GCCGCCGATGCCGT TTTGAAAAACCCGACCACCCTGCTGCTG
ACCATTACCG GGAAAATACCACCAZETCA
ACGCATGATCGCCGCCGECCGEECAACCEC
SCETGCAATACETTGAT CEORBACGATICTCACKA VENGARNCAGAAAACCT CAAA
CCCGGEG GATGG AATTTATCGAATGICCAA ATTCTGA NvB 1298
NNPBO2 ¢ BNSetpgeece

ATW%WWRK@@@VHWW&@FWW DI DGE
TTTTGCGGCGGCGGATGCTGATTTCCGCCGCTATTTCCGTGCAACGTTTTCA

A P TR o
SRR LA TSR

GAEF 'Bela AAGGCGAGCCGTGAAGGGGTTTTGCCCGAATATGACCGTGARACGATGTTG
cedd RSN ANQVERIMC AAAGENRYfG HERRRE Al AZ T EMEACGCGENKE I ECPKF
TTMBICAS&@CM@TRG@WR&AQCGEWG@IGC@ﬁCC?GéJgQ(FT%&T@GQ‘:CqDI\IA
CASEUAeNEE TATG CABBTCPCAGRABT CTGACTBTAT
AG@;@%AW@ACTTCCAAGACGCGCTTTACGGCCCGATTTCCTACGATTTGGTG

TCA@WW&W&%&W TCGTC
GGCATCTTCGCA

TA E;E—T
cG o C("GGAAATCCCGCGTTTCTTAAAC
el COEART Ol GebAAMAd FICACCG

TA &
cn b EAA GakBAAL AFTEIFACGECEACRASr TTTAA
TACCGCAAGGCGTGTTGAGCGTGGATTCCGCG ATGCCG
NMET 18 ke GCCGCCGCTGECAGCAAAATTCA CGAACGCTATCCG
MoK EAKGEOACTAE CEAAECFRECGAAGSTCEATATCAATIEINGATTIGAACGC
LKSAM@B@JNVPQVLHADTDLGFVVLNDLGNTTFLTAMLQEQGETAHKALLLEAIGELV
ELOATSATTGCCY THEEE CHGA DROGCHINTTOT
QPUWWW@@@%? HATCCETAGF OGRS EF VLOL
RY R R A R DA R E R A OREAK VAGT FARLY YRDGKDKYRPEI PRFLN
YLW&W@%W@%TGTTTA@GCTTCA&GMWTU
A T TTTAGATGCGCAGGGAAATCCCTATA

o
L coicee - fecipiercsmputa camicscayyRiCaplce
GALEAGEEUECAAGA ATGTGATTTTGTCGAACAGGCACACGGCARAACCGTGTCGGAATTG
ek & d Al Gt e AACCAGATECEE T AARKAAACI AT EBRETECT CGCC
7 EANAA: ACETCCCr I TAACAGACESCERAAALGAGGCGGAGTCGGCECGE
CTM@&'&ATNMGMQI@MWM@I@GGCGGTTGAAAACGM
CCOTETAGEOBHAT PP CGAT TR AGT CEATGAC TR ACCT TGGAA
n.ggTCCGCGAC

g_NRTTR

T

BAC &P
GA@l’%@ESAAGCAAACCTATGATAAAGAATCGCGCGAGCGGCTGACGTTGGAAAACGAA
7 IAAIBIDI 7RG dr PEAMEQE SRKT BIRENAVYACSORAMICRE RACC B VEEL G
GC BN EBCCNMBOECAEA DN G BCARSACRATTGGGGCGAGATGATTCTGGARACG

GTATIGSRERTCATET EPHGRCAETACAR
CG@?@R@E@?AAGACGGCGGCACGCGCCGCCTCCAGCCCGACGTTTTGGTCAACCTGCCC

TTGGAAGGTGTGAACACATTG

SOEAEILLAALAAATCC

CTGECGACTTTGAGGACGGTGGCGAATATTTGGCGCAACGAACAGCAAAATCAGAACGCA
CTGGCGATTGCGGACGAAGGCGGCAAGCTGTACGACAAGTTTGTCGGCTTCGTACAGALG
CTCGARAGCGTCGGCARAGGCATCGATCAGGCGCARAGCAGTTTTCAGACGGCATTCAAG
CAACTTGCCGAAGGGCGCGGGAATCTGGTCGGACGCGCCGAGAAACTGCGTCTGTTIGGGC
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TTCGGAGAGCAGGCAAAA AGTGGCGTTACGACAATACGATAAAAA
TTGGTTTG AATG

WA BBEHGACCCCT TAGACGAAAAT GGAT TGGGCGGT GCATTTGAARCT/GB2005/005113
TCCCTGGTTCAA
ACCAACT GGGCTGCTACACAGGGCAACACTATCGACAATCCCGACAAGT TCACA
CAACCC GAGCACATCGATAATTTTEH CTACCACATCGAA AACTGCGTCCGAA
GTCATCCTCTTC

T ECEOCACEAGEET BREBRATET TCTGAACASRCTAKART SPABTCESACGCTTC

TTGE@@E%&;CTTTGGAATACGCGGCAGAAGATGAAGCAGTCTGA
TTGGTCGGTAAGCAGACCAAACCGCTGGAGACGGTGCAAAAAGAATTTGACGGT

NMBACCIP1PREAS SHETCAAATTCCAATCGTTTGAAG TTGCGA

MEmym@@ﬁtﬂﬂ%@TﬁGﬁ@@fﬁé@ﬁ@ﬁﬁﬁQ@?FAGLNAHLAERAARCDFVEQAHGKTVSEL

AYGCEATHE TR T GRRATGAAC
e T AGLTTARA A\ AARVEG 19
QF N Q! ?iﬂ:z%ﬂf&% ﬁ%I@RE LHQVLNPLNERIHGFGELVKQTYDKESRERLTLENE

Bk p¥ShbI ANBI% G MO S ENMBIABE AAY W AGEHS
KM&&MWMMVM )

bRENKI DHTF
AHMEM@S&M&@GWHWY@LALQNBA@LFECKRIMLVGPSTL
LAEHTDAFIRNE ERIORPIAIAD ERABS RDIRIEE KMORVY SAFKATKPLETVQK
QLZE}E{B@‘{DRJGRAEKLRLLGVKAGKQLQRDLVERSNETTALSESLEYAAE EAV
FNVKFQSFEDCEVVCFPHPSASRGLSYDY! ALFAPEMNRI LSDFKTTRGFK
NMRBI0G oA pIRICBNANSe

?Rf?@
ATW@M&RW@E@@% @WW@
ACQ%@%TCGGACGGGCAAGTACCGTTTTCAACATACTG
e ATG
53 %@W&E?M@&E@E@M@ﬁﬁ@%wmmc
AR S PR ACACTE T CAACGGEETEERTI QGELCTACECAGEEACTCGCTTT
ceREEEY CCTTRAGCGCGETTTCCTGTTTCGGCGGCGGCATACCGCAARCCGATGGGE
GTARAAACEGEATTCICCCACCTEA TGATHRCACATCAIEMAAATARGCCEEET TATCC
GAPACTIGACREAIAAAACT GACCGGEGGT GCGCCTGAT
TTTGTCAAACATAATGT CGTCGCCAACAAA
NMB:C@ﬁTﬁWW&QA@@@CCTGATACAGAAMACACAGACC@TTTATTT@GTT
ﬁgm@@@@w@ﬁwmw A 9
EN%C@CCTAC@CC@GCA@GATCAGTCCAGAAAAA@GATTGGAAAACCTGATT
2 CTGCATCGGAA TTCCTCA

A - . i A LA e
Gl '-'-- EEANCEEE I ACETIAECT EXCTECALIRACEAGAACCA
cci&E@HTTE@EEJTWmﬁ&mﬁmmA
ccEFAAT AT TREGGRERCACCGCCGCCGCARACTGCCGARRACCGGCTGCCCGAATCC

ATTTCCCCAGCCTCETESUGEAGICATITEGE TIARBFEATTATEIEGAGELIFAT GTAC
ATGUGGCCAGARATCCGTETTCCCGARGGCGCACCCGAARRACAGCTTGCGCTGCTGCGG

R P AT P ACT TP AR T CEL IR ALE TCA
Acele ;e _ee% rsﬁsrr.rs.;r' gg% @gegg
g% umﬂﬂ' ‘ -ren :H’Jg} TCAT 3'&: ed‘.e \AACAGTGGCTCRAA

AT ACC L AGAR TTATTCGAT GCAATATAA NVB 1705
Proteln sequence

NNYEKERRb i Y EN¥EGGEQYVYDVSKALGLRGCTMFTA
M MNKNNED YR SONT T T RPAGTHTVRI SVPPCFSVSALNRWLYENEAVL
rOTIRTP bNGE2E SROAE TIRFECRENRIT Sk IIOHT I SAAR SIEC A KEHOTGVRL | FVKH
DFIVAAINKS TIDPYHRIHAQKNIT DRES CUSFRAKT FWGVCRKTTGIRFNWRLVGAPEYV
ADYNOVETFADRR FRER YR RIARET AT T CREPRECKIDERERL G

TVAYAGRI SPEKGLENLI EACVI LHRKYPQ RLKLAGDGHPDYMCRLKRDVSAS
NMBERFNFmu and Fmv protein DNA sequence
ATGAACGCCGCACAACTCGACCATACCGCCAAAGTTTTGGCTGARATGCTGACTTTCARA
CAGCCTGCCGATGCCGTCCTCTCCGCCTATTTCCGCGAACACAAAAAGCTCGGCAGTCAA
GATCGCCACGAAATCGCCGARACCGCCTTTGCCGCGCTGCGCCACTATCAAARAATCAGT -
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SFEG-TEKLASFYRQSDVW.PSLVPEAFGL SL CEAMYCRTAVI SNTLGAKEI V
EHHQS G LLDRLTP XSLADEI ERL

WO/LNPRTIKINAL ATAAHQCVAARFTI NHTADKLLDAI NVB2065 Heeii/GB2005/005113

protein DNA sequence

ATGCAGGAACAGAATCGGAAACCAA%’ TTTCCCATAGTGATGTTCCTGGTGTCG

GTTGCC

CTGTGGATAGCGTCTTTATCCAATGT TGCATTTTATTTGGGCAATCATGGAAGC
ACATEEAEGCCETCCGCACCCGCAGCCGCGCARAGCCGCTCTCGCCGCACTGGTTCTC

GG OISR GO EE T FEAT T GG RO IS PAT I e PR AR P AT TAGGT AT
f’T@@@F‘%@TGAAAGCCFGTAAAACCGAGTTTTCAFACAGCCTGAATACCGCCGCAFAP

= T{GOGGAAG
4
CTGITGC GAAAGTGCCGATGCAGAGGFAACGCCT
@%&Q&EEH% Lok Arh AR d I EGAGET 5T GAAA

TTM&MM@%&@M@%@GCTGCTTGCCTTMTGGTGGGC
GCM&EWAM@&ME@TME@@GTWCCTTGGCT
CTTEABEATREEEEATERGRAGETHZCACEATH TBEAANEGAATAAG
CT@WA@D@TCAAACCGCGTATGACC’“GCGCCGGACTGACCAATATCCACCCCGAACGC
ATW@W@%&@@@S&W@%@C@W@%TM
GTW@?\C%@I@@?‘WMT LA EEAATCCCGACCTCARRTACCGC

PGRRES CATCCTCGATGCCGCC

X tecei

ol (" L T e

G Aﬂ‘? lsl
e ’%'gv‘%“%t 6] fe bl TGGATACCGGCAAATACCTGCF‘CCTC

@%@é@@ﬁm&%ﬁi TCACETGECEEEACIREECARATAR
TATGCGECAGACGCTTTACAGT CAATCCGAGCGT GCTGATTCCGCGCCCCGAAACC

NMBASHTProtein sequence
MNﬂﬁM@éﬁA@gmmmmTTTG

TAM@@RI\AALAALVLGRSTNIsQIKDLLDEEETAFLGNLKARKTEFS DSLNTAAE

ERTERPFEEREEEEER A AN EEES
LRRNPDLKYR_O_SAETVANLLEQQHSILAAS

\/
W&WW&&WE&%&FKM&@A@@G
R o aTO T AT ATCOAMACGRRATAMGATI TGTTG

ACGGTTCGCAAGGTCATGCCCATGCCGCCARCCTGARAGATTCGGGTGTA
AA%EH%@@E T I ACEEHAMICCEE S REACCGACTIRET GACACEEELCTAAGC
aTdEXAR A CCETTGCTGAAGCGACCARAGRAGCCGATGTCGTTATGCTGCTGCTGCCT
GAG@A@@WM@WKG@B@W¢G@ TATTG
ACGTIEGAAT TTACHELCTEFCOXFEACTEEBCAEBEELETE TCEEGGAGA
TTWW@;&GCCCCCAAAGGTCCGGGCCATACCGTACGCAGTGAATACAAA

«’» XE W@%’éﬁ%ﬁﬁe E&%%GTAT
G

4'?““;“3;2, eﬁ %(. “{A__ ; W@M@Mﬁeﬁ&ﬁlﬁ%ggé%l FASL

ANS A)

GGy M@MT@&%&K@%@%&CMTGCGGAGTACGGCGAATACGTTAcc
GOYVARRAVA BT GIHTACKINKEREAMSAAEXS A M E R W E CSKL RAGNEARM L QYV
cESECERVGARTACGCARARATGTTTATCCAAGAGGGTAATGTCAACTATGCGTCTATG
ACQECCTREGEENPDEYRURARL MORRE FIGERYAM AL CYRECYERREFYRIPSVLI P
GCRPSFERE (IVEAM TARE FENARRAADL R ESEAVRF A ERPEAFVRAS

DI SPPALET RKNAADLGA

NMBEFAHISTEDTRIVESEGKWDI | VSNPPYI ENGDKHL L RFEP ALTDFS
MQEKIRg@ﬁDLSLIKGKTVAIIGYGSQGHAHAANLKDSGVNVVIGLRQ SSWKKAEAA

X B AR e POLAGL DRVT
ren @%FE@S{E@]K IPEE a

&
QMTQEEL% iy AT I%@‘BME@&%@EGNVNYASM
BIM{?MWTTATCCF TTTGCCCGICTTC

TA!
TTCGCG
NMBEECEES TN BGe%dHcECGT CGATATGAAAACCGT AT TGAAGCAGGECAA

ATAGEATCATCAAATACCTGCAATATCAAGGCATAGGAAGCCGCAAGCAGT GCCARATGG
CTGATTGCCGGCGGTTATGTT TTCATCAACGGARCCTGCATGGACGACACCGATGCAGAC
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CCTTCGGGATTTTATAAA
GCTTGGACGCT TTGGT CGACCGCAACAGCGEEECECGECEECA

WOAHBGACTFTESCCCGAAGT CGTCG CGECCEECCEC ATCGTAT GATHUTEGBAMCF/005113

CCCTC GGCAAACTTTACCGCC GCGTGGECGAAA CGACA- AAGCCATCA
CATACACCGGACAATG
CTCGATTCTCCCGATACGGT CGGCGAAAAGCGCGCGOGOGTCCTGTTTGAATTG

GAW’CTWWCTGAAGATTACGAAACTTCGCACAAACCC
A A

GTmﬁ@TTCATCGCCGGPGATTCGCACATCTGGAAACAGAAAApCTCAAACCCGGG
CAATGATTT TORGEEGEN CAAGGCAATTTCCCTGCCGCCGTCGAA
GCCTAT GCCGCCATCGAGCAGCAA ACCATGC
NMBOIRGAGEAT. {%‘iﬁ@(@CGAGAAGCT TTACGAA GCCTATGCCGCGCAGGGAA
ONIOLt LYV (o RGO MDA PATEXEAGD I DGEAVTVVE
EPWW@@Q@&@?W@?@NWWKW@TGWMTNDGK
%E{

DAVLKNPTTLLL

E&;c

GAM@E@@% AR CCOCAABECE AR R CTGGECACT GRECIBECT EXAACAAA
caTAECAG. ACGIERACLGCCANTAACATEGAC GETTANS ONVE:(I3BOGE ot ei n
ATG@HﬁAEGGﬂECTGCATCTGCTGGCGCCGCTGGCAGCAAAATTCAACGAACGCTATCCG

CANDNEEMITTL CF TICET PRIFFAMBAE ARRVBIVRIATC ‘DAL VDR
GA'NQ@RMTACGGGCCGGAGAATTGGACGATTCCGGGCTGCGT CACGCCATCTGTTT

AR T S TN EAT M BT SP BTV ke
2&%5 R .

TGGTTGACAACGACATCGCTGAAGGAAAGTTAATTCCCCTGCTCGCCGAACAA
acE AR GER AACEKSNTRVARITNVEI AL EANKKETRANNE ¢ 1@k EHROGNFPA
CGMEAE{CGTATTTTTGGATTTTTTAGTGGAGGAACTGGGAAACAATCTCTGTGGATAA

AAI EQONHAYL SMVGEKL YEAYAAQGKPEEGLNRL TGYMQTFPELDLI NWWEKS
NMBL&SS Protein sequence
Lqummmmmsﬂmmmwm@s

H FVHE] KV@EWWEME@EI&MHF%RY% th
. This

St Setiate LA %ggiﬁsér%%%;éé%g%?%;roup
ni ngiti dis. Screens have been performed with

5&&9 & ) SEIA Pl adshet ween
%Té:ﬂwe %e&m&i@@%é&m@aﬁggom 2
ceWeekacA0 ccﬂ%@ NA SRAWENGR TCTAT

TT@J@@Ad@ﬁ@dﬂAﬁ%ﬁdT’Gb@@ﬁi@% WMCCGAT

EEAREACLCOTTAGACGARAATGGATTGGGCGGTGCAT TTGAAARAT CCCTGGTTCAA
AC @%@@M@%@ﬁm@mmmmmmmm
GAGIBEAGHBOGCHA
ATWGCGGATTTTCTGAACAACCAAAATGTACTGCCACGCTTCGAGCAG

e T TR HEACIC oo
TTCRAATBECAAATTCCAATCGTTTGAAGATTGCGAAGTC GCTT
1 ﬁ 1! ; lﬂ ee LY ANy

NI\%-(I)—I 1'%% GGAAAAGCCATTTGAACAACAGCCCT
MMKDLNLSNSLFKGYNDKHGLMICGYEWGWSKADEAAYVAGEYKLPENKIDHT FANKSLY
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TCCCTCTTCGI CAATGCT GCCGCCT GEEECCTGCTGATTACCGECAAACTGACC
GCCACA

WORBGOTAMACAAT GAGT TCCGCACT CAGCCGCCT GATCAGCAAARIIEGBLHTADNS113

CGCTC
ATCCGCCAAGGCGTAAAT TACGCCAT GCGECT TCTGEGECAAACAGI TCGTAACC
GGACAG 27

ACCATTGAAGAAGCCCT GCAAAACGGCAAAGAACGCGAAAAAT GBGCTACCGCT
PGE’@SR@@RYDNTIKNWFEMWPHPLDENGLGGAFEKSLVQTNWAATOGNTIDNPDKFTQP

FNW@DCEVVCFPHPSASRGLSYDYIALFAPEMNRILSDFKT’I‘RGFK

GT CGAAGCCAT CCACGCCAT CGGCAAAGAT GCGGCAGGACAAGCECAT
ND@A@;ﬂf&LK DNA sequence TTAC

s s S W*ﬁ@%@mﬁw
ee CTATGATGTTTCAAAAGCATTG

CTATOCAGSCTTIGERTTCAGACS fagaaes : ATEGGTTTC
AA@G]I@TQGATACCGGCFGTTTCCCTCCCTCTCAAGAAAAACCCGACAGCCGTTTT‘I‘TT

AC PN aCC T A AR L AT CA S P P AT LS A I FARACT T TGO
TGWTGCATCGGAAATAT CCTCRRATCAGGCTCAAATTGGCAGGGGACGGACAT

A A A JAYyAN
EOCOe

CCAC

GG@@@@%@CTGGACA@GCTGACACCTGAATCTTTGGCGGACGAAATCGAACGCCTCGTc
77 NS ECCIAGECTCEEET (EECCELECANCTEGCTIAICEECEGRAAGATCCESTATTCC
T TOECARCAACCATACCGCCGACARATTATTGGATGCARTATAA
TTTGCCACCCACAACGCCTACACTTTGGEGCGECTCTACCAAATGGEGTAAAGGCAA
NI‘@\'WOS Protem sequence
CcC

KGLENLIEACV LHR 342 P Y
,‘ VI TLGA K H
gf Riee eaece. %girﬁ%Tﬂr%GToAcc
%%{%%X%%@@CTCATCC&A@CCGTTCGACACCATCG

AT CAGAATCGGAAACCAAGTTTTCCCATAGTGATGTTGCTGGTGTCGGTTGCC
crEARAEPRAI PRI FCEAGRAACE 0T 00T CdRRTCXICEATdCRBECEBCAAAT
GGERIRECGTTTTGATTTTGGGGTCGATATTTGCTTCT T TGGATATCAGETATTGTGCG
GTCIGAA CITEABERACCARAACGIAFFEGAGCATCT TCAA
GT@W@A@IATGCGGCACTTTGGGGCTTGGCGTTGGTGGCTTTCAGTGTGAAAGCCGTA

EAREHEGCAAA

AT T e AT AT AT EE T
TGWECATTTGCGGTTGCCACCATCGGTACGTTTGCCGGAAAGAATAAGGAAAGA

T

CEARGTCGTC

o1 .
o cHhs
TA%EQCGCTTTACAG'I‘CAATCCGAGCGTGCTGATTCCGCGCCCCGAAACCGAACAT

77 EEKGAAT CHBASTTEECACACET (AR CEAACCIBTEHOGRACGREGERSCGTITTT
GGG@E@GE@CGGTTGccGTAAccGTCGCGCTCGAACGCCCCGATGCGTTTGTGCGCGCA

TCTIEET CRAGCAETA " - _
CG%@M@@FTTGCACACGGTTCGTGGTTCGACACCGATATGCCGTCTGAAGGGAAATGG

A I L R A LI Bt CTACG
o AT A AT AR ARG TG keAT 5T oaee

GT TGCCGGATTTGGCGGGET TTGGACAGGGTTACGCTGGGGAAGTATATGAAG
ca etk hAACT TCCCGCTCGCCATCT TTACCGGCGAAGT CGT TTCCGCATTGECG
GCAGGC

ACACCGT CATCGCCAAACCCGCCGAACAAACCAGCCTGAT TGCCGGT TATGCCG
E-CI-ZX'IQCIZACGAACIZCCIIZATCCCGACT TCCGCCCTGCAACTCGTCCTCGGCGCA
%@GXZATTGACOAACGATC{ZCC@ATCGIZGIZGT GATTTTCACCGEC
-CI-BAC%TCE&IIIIIZCTGATCAACAAACIZCCT TGCCAAACGCGECGACAATCCCGTC

PN L
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GCCGAAGCACAGCAAAACCT GTTGAACCACATCAACAAAATGAAAGGTGTTGCC
AAGTCC

WA 206AEST CAAACCGCCGCCGAT GT CGAT TCCAAAAAAT CCACHTTIGBI0DSm5113

CCcC

ATCCTGTTTGAATTGAACAACCT CéCéGAACT GCAACGCGAAGT CTTCGGT CCCG
TCCTG

CACGT CGT CCGCTACCGCGCCGACGAACTCGACAACGT CATCGACCAAATCAAC
NM%%g’%rotem sequence

MoEShRHACECRIET. ACACAGRECCATCOAABBEATCGBETACGCCAC
VYA&TMIVLLALRKKVVPVHAALWGLALVAFSVKAVYVDEAGNTS DIVRYGAGFYL

1y 2ABSOBCATCGANGEEE FADGTCARCEEAACADOEIEBYGCAGTC
QLI_@E@EMPDEVRQRADRLAQRRLNGEPVPYIl_xGVREFYGRRE‘TVNPSVLIPRPETEH

E@W@@m
Lv DTDMPSEGKWDIIVSNPPYIENGDW CH:CI;T
RTWRWWW%WWW&M

HLK.I-
@%@W@WMWWAWUACCG

hf%% sequence GCCGCAGCGECCCCT TTGEGACACGCCCGCATCCGCACC

c:rcﬁ"ﬁ@@@@@i@@@%ﬁ ACAEE
AACTI“A@A@IAGTGCGGGGTTGGTCGATCGTGCCGAACAGATTTTTTTGGGGCTGCAAGAC

CCTBOTEAGTT CRESABETETEL Yo
TGC@AWGGTTGAAACCGCCCGGCTGCTCAGCCATGACGATCAGACCTATCAGTTT

GT ’I’CAATGTCGGC G ' 2 : . C

GC TTTCCCTGCCGCCGTCGAAGCCTAT
RIS TT OO CEAAGTGTTT
CGCAGGGAAAACCTGAAGAAGGFTTGAACCGTCTGACAGGATATAT GCAG
2 c;

Acdﬂ"%'&r@ AERGRCA
GAW@AANM@@@C@GOI@THCWQMCGACCTTAACGGC
crAvEHEARRACQTAGROA AR BDAYRRNE BAYEENICORAN IV DEERINAASEICARRL VT
GAC@VWGTTCGFTTATCGGACGGCAGCTACAGCGCAGCGTGATGTACCGTTCCCGC
ARCTIRACEVIARNMHIEE SMASSEREY TAC RS CAERF IR BENK PRERFABRT SDAWKS
ACGYTRINGSES CEPERIRAANABLET AR TATNDKQVBSALSRLI SKGG

PL1 ROGYNYAMRL L CKCFVTGQ

g R T SR A ARV, s

DTVGEKRARVLFEL
SN RRe EANRL
ﬁ RANMI LGDIEHRQGNFPAAVEAY

X {pYd
MMMMMN@TCWWNWYEKSLLLKC
EKMWWBWW&@%WWMEWW GAl YQ
NCIMBSGIKBrWHC PACNKWQTFTPNKIEV

FEHQCLHGMGETL YDQVWGEPONLGRRVRVYAPVGTHETLLAYLVRRLLENGANS
SelScFﬂéDQ)ith patient’s sera

NI Slqaqu RSPEDT AE%’QE%?@ NAL Pl PRDL. Wﬁhﬁ%g%ﬁ@é_

Vi itidis.

SC%YE;H%@W%@WMM@W@WM@@WW%EQ@W
bR AL RTINS 3 PR TSRS R Mk

DNPVLI

AETGGONAM VDSTAL AEQVCADVLNSAFDSAGQRCSALRI LCVQEDVADRMLD
NNB£NputA DNA sequence

CG%@T GAA%:_T CGAAGCCGTACAGGA G%@@&MCGTGCACA%%%%DSKKS

I LFELNNLNEL QREVFGPVLHVVRYRADEL DNVI DQI NSKGYALTHGVHSRI EG
TVRH R

SRI EAGNVYVNRNI VGAWGVQPFGGHGEL SGT GPKAGGSFYL QKL TRAGEWAPT
LSQ G QADEAALKRLEALVHKLPFNAEEKKAA

AALGHARI RTLRRAETVLTGPTGERNSI SWHA

NI Z0™\ A AN 1| 17N NI"T"% I A F A Al "I =1 A A~ 7 AVAIrFE<rsSrsl A SN 7T APFSI F7~1 1 1 VN IR 177N 7 B [
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VAAL SPL DSARKQELAAHDGALI RI LPSENGLDI LQVFEEI SCSVNTTAAGGNA
SLMAVA D NVB 1335 CreA DNA and Protein sequences given

w@bweeeNMB 1467 PPX DNA sequence PCT/GB2005/005113

ATGACCACCACCCCCGCAAACGT CCTCECCTCCGTCGATTTGGGT TCCAACAGT
TTCCGC CTCCAGATTTGCG AAACAACAACGGACA TTAAA
GTCATCGATTCGTTCA ACAGATG 29
GI'GCGCTTCGCCGCCCEGACTGGACGAACAGAAAA
AT CTEAGICOCACTTCCOAACHACAE TTGGTTACCCAAGTCCGCGCCGGCCEC
ACOEEFIGGEACTGTCT I SCAA AT T CEYGAGAT TTCACTCTCCAGCGAAGRRGGC
RREE ST Se SECTR(E s < o e I CIf e
CGW%&&W& CAFTCE ; i }ee" AANARE eR"".( ATTTCCTT

ARG AT eem ccc % AR AT O a0G

DAA

‘ RECET
GAWWTCGATGCCGAAGAAGCCAACCGTCTGGAGCTGTCTTTGGATTTG

%CCATCAGC

TTMém@p@@%&%@mmccmmemmeecmsm

rrTEATEXAACEE BT ACOGER CEAGRALACTTGADACG

A G EEAAOGCECCGCETGCECETGTACGCCCCAGTCGGCACACACGARACCCTGCTC
GCW¢WWWWWA
GTWMW@WM@%@& aea -aee‘* GTTT
CRAGROAPE AP Rk eeeee e “eA "‘

CT Cose, “" ’?2’?‘"{ 2 "" 'ﬂ'ﬁs PPN
.z*?:«.‘:*g.-.ts%r BhE s

GRIETY éw- Avw-- AGACGACATCGTCGGCACA
crédee G (e WAME@%&E&E@@E@WM@
cc&h@'@@é@m&é@@%ﬁ'@%@ﬁ%ﬂwmcsm

T EAECEECACACCEOCFATEAR GATGCTTGCCEGTGCGCGARGCAGGCARRACG
CTERACEATCICEACCTACATGOI! AFECCEEREFCHEATCGCCAAA
CAIGAAGRIG ATACCCTGCCTCARGACGCAAAAGCCGTCGGCGCGATTGTCGCCATCAGC

O AT T F e AN O PR P e e ST AT R e SEAT AT RRAARI AT GAGC

AAQ§§§gﬁQ§TCGCCAAACCCGCCGAACAAACCAGCCTGATTGCCGGTTATGCCGTTTCC

o TR ERCiCardcescnagiciseaticecsaRiceecel

AAAGCCCTTGCCARACGCGGCGACAATCCCGTCCTGATT

Roen
o 535'-’" AN GG B J AT A T AT R GIRACCGAT
TG&%I&@@HJ@%@W@@X%&@E@@G&%&CCGCCCTGCGC

AT TG EEEAA I EEATCNCET AT T &I GCTCGACATGATCAAAGGCGCTATG

cACHAEERATTORAATATGASAGTBTCOAAT OBTRAAA. FPCACTIRFGCEST TC
GCRMGT OGRGCUCET CTEHA CRVE ALA B7A AR BARG GEREERAGTCC
TARIPTF RN ENIOE CESNSERLC C@ENMQ%W‘F ARELTEQKNLS

ATQQQ§@i‘£ATTGAACAACCTCAACG CTGCAAC GAAGTCTITCGGTCCCGTCCTG

ACCYTA CAACATCGTCGGCGCAGTCGTCGGE
GTALE (b cBAGCGETTCETTC
Taddad %ﬁé@&@b&%@m&a@ﬁw@&m BEVUAAEMBOQEADI T

AR AAGCCECACT CARACGCCTCGAAGCACTGGTTCACARACTACCGTTCAAC

cetERN BRACSAMKKAKFENE KRERI EVISA G S NMRAEEESACCORMIGLT EAALR
CGWEM@XCCGTCCTTACCGGACCGACCGGCGAGCGCAACAGCATCTCATGGCACGCG

CCCAPBREE MIEDRARCEEST: g@ﬁ% TK&??&&%Y@LG@HE\WVQEL
Cqu_ CCGGCATACAFGCA GGTCGARACC GACAGCCCCT GGCTTCCTACACT

GCCGggggggAAGGTCTGCTGCTGGTCAACGGCAAACCCGAAACCGCCGGCATCAGCCAC
GTTGCCGCCCTGTCGCCTTTGGACAGCGCGCGCARACAGGAACTTGCCGCCCACGACGET
GCACTCATCCGCATCCTCCCTTCGGARAACGGACTCGACATCCTGCAAGTGTTTGAAGAR
ATCTCTTGCAGCGTCAACACCACAGCCGCCGGCGGCAACGCCAGCCTGATGGCGGTCGCC
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LGRAAALHEI GLDI AHTGYHKHSAY! LENADMPGFSRKEQTT LAQLVI
GHRGWKKMSGE | GTNEMAWYAVLSLRLAALFCRSRQDLS

WO-RKBIRGISIST DTESCGH LRI DREWLERHPLI A PCT/GB2005/005113

DALEYESVQAQKI NVPFKVEAV NVB2056 Heml C
ATGAACGGTAAATACTACT ACGGCACAGGCCGCCGCAAAAGT TCAGT GGCTCGT
GTATTC CTG TTAA GGTACAGGIEAA TCATCGTAA
CGGTCGTCCCGTTGACG ATTCTTCGCA

A QEBGAAACCAGCCGAAT GGT TGTTCGCCAACCCTTGGTTCTGACTGAAA
CGCCG TCT ‘

NMBCEACKICALRGIOAAT GT TGT TGECGECEECGAAACCGGECCAGT
MFY¥ PO ALROAL TDAYRRNET EAVODMLORAQMS DEERNAASELARRLVTOVRAGR

gWT?Wﬁ%@&* TG
ST TGF G IO e

TI ¢ 4@5 Jﬁ\\»dﬂnnA--'

NG ») .-.A-A o v! »i'. e‘ B ¢ ‘ v SUAD TAA

MEA gk@ﬁ%%YLIDLARRNNQI\LMT RLVKGAYWDSETK

EAARK G ALk YNGRPMDER EARE TSRMAMRQPL VLT

vnmﬁ@mmmmmmmms&wmmmgm@

MNEEHHQBRKR&SIVNGKARDVGEAQPIKNPADHDDIVGTVSFADAALAQEAVGAAVAAF

PERIG P SUGBEECTBE R AT AT A B EEE T N TAET BEARA CAGC

EA@@?@@W@@%&%LMGNWWPMQTSLIAG AVS
B GIAVA A,A“.‘ DAR G

E< L ’E -‘LARRGDNPVLI

PKﬁiﬁEﬁ@ﬁSTVQAFAALTELAASGIQAVVEPDSPLASYTADLEGLLLVNGKPETAGISH
vARGET COCEOBEAROGGABCARSENGEACUERITF T CGRACHIAAETERGACATC
D GGCAGC CGTGCCGCCGACATCGGACACGGCATCAA
CAAATCGGCAGGAACATCGCCGAACA ATC
NT%%@MTCCC@GAATCCGAGTCC@AAAOATC&X)AACGAA@CCTT@C
CTCGACGAAAT AAGCAGACT GCGCGACGGOGT GGAACGCCTCAACGAACGCCTC
DIEAGEEE: SEdiECANGHEISAGAT ERGEATAGACTAA NIVB0808 Prot ei n

sequence
MSALLPI | NRLI LQSPDSRSELAAFAGKTLTLNI AGLKLAGRI TEDGLLSAGNG
NMRBIA6T PPX DNA sequence

ATWSWEW@@@TQ@W@E@@%%%@%@?M FGT

CT A@EﬁGCGAAAACAACAACGGACAATTAAAAGTCATCGATTCGTT

P EERSRET R AR AR %ﬁ%g@% ERL

GC
cG ‘;991 %ei 3“ ‘oﬂ' *' "" G%@ n ..‘% n BQQHENG® coTTcecARA

AL A o S CACABAISARBECTGATG
A ‘"' @E.GCGTGATCCACACCCTCCCCCCGGGCGGCGGCAAAATGCTGGTTATCGAC
a7CEEFATIEFTACACETAOAAATCCARAEEETTIC
AGATBCATTGEGCTGCGTAACCTACAGCCTGCGCTTCTTCCARARCAARATCACCGCC

AR ACGAGECAAGETBT AT FT T AATIGSARRICFACCH T PATERSRCAEAT GGTGC
AT@I@Q@SAAGGTTGGGATTTCGCCGTCGGCACATCGGGTTCGGCAAAATCCATCCGC

A A A ST AT A TaceT
TTTGAGGAA
g%@%ﬁ%ﬁmﬁ%@ﬁmmam

GCGGTTTAARCGAAGATATGCGCGGACARACGGTTGCCGAGTTCCAACAC
CGCTACCACGTCAGCCTCAATCAGGCGAAACGCACCGCCGAGACCGCGCAAACCTTTATG
GACAGCCTCTGCCACGCTAARAACGTTACAGTTCAAGAGCTTGCCTTGTGGCAACAGTAT
CTCGGACGCECCECCECGCTECACGAAATCGGTTTGGACATCGCCCACACCGGCTATCAC
AAGCATTCCGCCTACATCCTCGRAABACGCCGATATGCCGGGTTTCTCACGCARAGAACAG
ACCATACTTGCCCAACTGGTCATCGGTCATCGCGGCGATATGAARRAAATGAGCGGCATC
ATCGGCACCAACGARATGTTGTGGTATGCCGTTTTGTCCCTGCGCCTTGCCGCACTGTTC
TGCCETTCGCGCCAAGACCTGTCTTTCCCGAARAARTATGCAGTTGCGCACGGATACGGAR
AGCTGCGGCTTCATCCTGCCTATTGACAGGGAATGGCTGGARCGCCATCCCCTGATTGEC
GACGCATTGGAATATGARAGCGTCCAATGGCARRARATCAATATGCCGTTCARAGTCGAG

G
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CTGCAGCGCGACGAAGAAACCCTGAAGCCTATTTCCTATTTTGAGAAATTTGI G
GACAGT ATGGACGAACGT CCGGCTTTGATTATCGATCCTATGCTGGCGAC

WOHGOA7TFCCATGGT T PCT/GB2005/005113

GCCACCATCGACCTTTTGAAAGCCAAGGGCTGCAAAAATATCAAGGCACTGGT G
CTGGIT
%?CCCGCCCGAGGGT GT GAAGGCGGTEAACGACGCGCACCCT GACGT TACGATT
GCEECAEEECT CGACAGCCACT TGAACGAGAACGGECTACATCATCCCCEECTTGEEC
GATGCGGGCGACAAGATTTTCGGCACGCGCTAA NVBO774 Protein
NNBJdenLewtein sequence
TR NFPLYRAKE PRI T VR DATERARY.
Eﬁ%l XSV

FRPEQVRAVATNTFRVAKNIAD FLPKAEAALGFPIELIIAGREEARL

P S ST S T v

KPERIEVFAGGLAXMMAAFEEMKLDRMTVTEAALRDGVFYD

Pl KAV EMAAREEMKAVHIENIREYT | YT
Leﬁﬁﬂiiﬁt&@ﬂﬂﬂﬁhﬁdﬂﬁﬁhéigaﬁiﬁﬂnﬁﬁﬁf%NNM@@MIA&LvmﬂmaGmMKKMsGIeagraJ
TR anCes 1 pL ot & RS HONAS S MEFRI® TESCGFILRIDREWLERHPLIA
DATE GUGTARIACHERVAAT GCGT CGCGCCAT GATACGT AAAAT GCCCTATACGGAA
GATATG
CGCCCAGGCGATACCGCTAATCCTTATGGT GCGT CCAAAGCGATGGTGGA
NMBeATEHPmK

AT A SR AR A A A CE e A T e S S S A R PRI e T EEEITATTTC
CT%’I]‘J@@@SGTACAGGTCAAATCATCGTAAACGGTCGTCCCGTTGACGAATTCTTCGCA

i
2aRe6 GEEENE D

oct

NIGBACSOBATER CEIueaT ATGCAGGCAAAAAGT AATGTAGCAGGCACGCATTTG
MN@E@%@GRRKS SVARVELIKGTGQOIIVNGRPVDEFFARETSRMVVROQPLVLTENAES
rp T TAGBCTCCGERCGREETTRET TISEEA PGS I VCATSEUERERFFFGAAGCA
ARGEATIGER
GGTTTGACGATTCCGTATGAAGT CAAACCGCGCCGT GCCGGT GATTTGGCGTGC
WMD@;@C@@@@W CCTATACAAAGGCGCA ATCGGCTGGC
TATCGACCTS T GATICRAA

Ce&aégggg% @W@%@%@%%@@w L

TCEGCATCECGETACTGTCCCTGCTCGGCAGCCTG
EE&A@@!MFSE@AME@@XPJ@@@E@VRDYI
ACATCGGACACGGCATCAAACAAATCGGCAGGAACATCGCCGAACAAATC
BAVAGEELd N GSCRASSVAGER h (RRABREAASELETIRYEVKPRRAG
CTDM@MA@D%SX@M@:@L@TME@MEDSWNWWCN&BO%?
cTBeaaEce s IR a¢GRTARAGTBAaci d am not r ansf er ase DNA
seqguence

NINBGRCGERMETORISOBCCCCGT ATTCGECAGCGT TTTTCACAGT CAAATGCCC
MS@$EKIW@RLILQSPDSRSELAAFAGKTLTLNIAGLKLAGRITEDGLLSAGNGFADTEI

Aﬁ@%&%@i@ﬁ@%@@mmmﬁ' THUOCEAN
TT_Eém&@CTTGACGGTGTGCTCGACCTGATTCCGACTGCCAAAATCAGTGTAGTCGGA

G

AT@W&Q\@@CGTCCGGCTTTGATTATCGATCCTATGCTGGCGACAGGCGGT T CGATGGTT

GWGAGGGTGTGAAGGCGGTCAACGACGCGCACCCT A AC
SRR RrCCec s e e T (W O Ve ocHlcocossoco N IECCEsocOcII®

AAATGC
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GGCGECAACTACGCTTCCGCCATGCACTGEGTGCTGA GGCGA
AGCCGAATATGGCCCA

WORZDEASSTCCT GT TCT GCCCGAACGGECGACGT GCAGGAAACCGEREXEG BLINADNS113

TTTATC

CT GATTAACGGCGATGAAATCATTAC&:AAACCGCT GACCGACGAGITTTTGCAC

GGCGTA

ACCCGCGATTCCGTACT GACGGT TGCCAAAGATTTGGGCTATACCGT CAGCGAA
GCRACAATATITCOCGGCACGCGCTAA

CGGTTGACGAACT CAAAGCT GCGGT GGAAAACGGT GCGGAAGCC
NMBITEADOGSET sequence

MN

SRS CoATRRCEARER,
IEW’@T@VPILRAGLGMLDGVLDLI%’I‘AKISVVGLQRDEET KPISYFE (]%A\
PRHAAC /-!\ RO  ARGEEEAT T RSCEREATCCAGT AT

lEGGCTGGC'I'GG'I'TGAAG'I'GTGCTGA NMVB0337

N%&E%Rﬁ%ﬁ%%ﬁﬂ%&&%ﬁ? SO S APGAHAL HYGSECF

TTE@LG{’AFACTTTAATGCGTCGCGCCATGATACGTAAAATGCCCTATACGGAAGATATG

CGRCYADGREANLF RETTART PRPESEAYE AP KERRARDEI PDA
ACW?ECAAAAAGCCGATCCGCGC GGAGCATGATTTTGTTGCGTTATTTCAATCCG

ATW%?@&&%WW@W@?&@ RCAPH
S -_II‘ | CCCC -‘ : ?&%ﬁé@gﬁgﬂé; GACTA;."(ATTCATGTGATGgATTTGﬁ%KPLTD

- :
ceTRRAVEIMAKBPLADEANSERNETOAdEL KARENGAEAT 1 ECTRAANMITSPAMT SFVI G
GCCEd YT ¢C TEQEREX AL C ARKAL T CEOE ERAEDKYECGNGAVERNAZ CRVED 191
ATPATSARAAI TICHT GHCGCEG A T DA A8 EHRAISIRE RATGGCTACGACGRTTAR

ATGAGT GCGAACATCCT TGCCATCGCCAAT CAGAAGEGECGEGT GTGEGECAAAACG
NMBGATERCBET AFQIFTRGGCGGECT TCGCT GGCAT CGCGCGGCAAACGCGTGCTG
M@WWMWWTMQKADPRWSMILLRYFNP
ORI AT OCACANCORAT T PEYGIRDY THVUDLA

RS GV o ._el!, ,‘..:

CACETEFEATTS
RDRS {EAGBOT GIOTORDLTOMMEDE W

CRCEATAC@TGTGTT%T@GAQ%%%% TCGAA
NBEET R;A@QQ( ce
ATW R AES AGCGTTTTTCACAGTC m

(¢ ?%t%ﬁ FTGGTG
corhtAritAteehARhy A LA IO XA T A A AR ATEEEEA
N ALK GACK T EERE  ATASCET A (BBEEEEEGeTA

TAMJMEMTGAAATTCCCGATGCGCCTGCCGCCCTGTACCTG
CceCCEATCETGTCEAGCGAT GTACGNZACCCAECACGEAGETITEGCT TCIEEGARGT CAGC
cCCARCAGTATATTTTGGCTTCCCCCEGTCGGCGACTATTTCAAAGTCGGATCGCCCGTC

WWWWW%@ATMC

&) e sesericce: LSTAC
".‘e" eeeaiecaceac ee e-i
é@ﬂé&%@@&AAAACGGTGCGGAAGCCATTTTGACCGGT
%FTA'E'E NEAASE ARG AL ACAAATCGRAAGTS

BPEASATQEE A Y EMEATERCCGACATCCAGTATGGTTTG
G@V@QAM@%VEWMEBMQEI AREVRLKNALKAVEEDY
DFI LI DCPPSLTLLTLNGL
NMVASGSVPXirbih CEO¢ALEG SDLI ATVRKI RQAVNPDLDI T
MSEPVRFVY DERSRIATAEVSERH RSHFCEE LIEE T PR IRIGAEAPSIHERNPVMAYD
R@WFMMMEEW@@TM%H@V@M DAFRPeFAALYL

REJe RS HES @ﬁ-&&g R il@ﬁ%\f —'Tﬁwggf\:[LVETEHIRCAPHMGRVP\C
S a RS EpaTonG
KDLGYTVSERNETVDE

%W%W%CATGAGTUC@MCC@TTTTTG&A
NI@IWE%A family protein DNA sequence

ATGAGTGCGAACATCCTTGCCATCGCCAATCAGAAGGGCGGTGTGGGCARAACGACGACG
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AAATACACCC

GCAAAGCCT GCTGGAACGCAT CGT CGAACCCGAACCCGTCGTGATGTITC
W%Tmmsw GGCAGGACGAT AAAGGGECAAGT CCAAGT CAACCCRHATGAAOSNS113

ATGAGI TCCGCCATCGGT CCTTACAAAGGCGECCTGCGCTTCCATCCGACCGT C

GATTTG GGCGTATTG ATTCCTCGEITTTG ACAAGTGTTCA

GAW@GGCAATGCGACGACGGGCAGCGGCATCGACAAGGCGGGTTTGCAGTCCGGC

G A T T AR P T T AT CRAC EGAA %Wc
GGQ@&&%&@GCTGTGTTGGGTGCGAACCGCGCGCTGGCCGGCGC

GG%M@K@@E@E&A@CA@GCTGGTTGCCGAAGTCAGCGAACAG
T EEEGACCHEET ACGEETGCCT CIATIACGECONAGCSE CREETAF CCGCCTT
GC TACTETTTEYSAGGES TTACGACGCGCAGGCARAGGGTACC
ARPAUBABTUCT G FFT CECCETCXTECERINTETES CECE S AATABSCCGCCGAAAA
GCCATCCA CTGGGTGCGA GTACTGACCGITTCCGAC
NMBOANCPIRETIT SARESECT TCCCCGACAGCGGTATGACCGAAGCGCAACTCGCC

MSEN;;FT@ﬁQKGGVGKTTTTVNLAASLASRGKRVLVVDLDPQGNATTGSGIDKAGLQSG

TR AR e PR P R
MACL AL yae .

LﬁAAAA AYFAY

N T '\T_'

.’A A .’.'_

GI %- B4 )
I
KA
%ACCCTGTTGGC AACGGCTGCTACGTC

NW%%T@%&%@NRW CGAGCAATTTATC

AT TGAACACCCTGTTTGCCARCCTCRAACARCGCAATCCCARTCAGGAGCCG
GCECEALTEE ~

aAnfIChECAFSAL TGACEICARAACKEECATTCEACTGCRSTHGEACTEGEGAC
GACEANRCC GGGCAAGTCCAAGTCAACCGGGGCTACCGCGTGCAA

ETCGRC

A C
T &ﬁcéf@%@@@;?c
S - Y bﬁ@&ﬂ!@@@@bggﬂ VEP
AG ‘TCCGTCCCGAAGCGACCGGCTACGGCTGCGTCTATTTCGCCCAAGCGATGCTG
CAMNIREGY: ERIEEL RAEIMVBICEMEARITAFEQVFKN

calRNd:
oAb AR PG AMECCKGESRECRK CHSDAEMNRIEGIRAGTACTGACCGTTTCCGAC
TCEM@G&W@Q@I@N@@@A@@GREA@PEF%GCGCAACTCGCCGCCTTG

ATKEARNEESSVE TTHKGE ESCASCE P EAJEYCIRCAS %&Wgﬁ RMSSEEEKRVLI
CAS@E&]WWGAAAAACAAAAACCGTGGGGCGTCGCCGCCGAAATCG CCTGCCCTGCGECG

, GGTﬁmmmcmmmﬁﬁﬁmﬁﬁiﬁ%@WMY
GCRRELE GRRRR GGCGECGTGGCARCTTCAGGTTTG
G@% SELEIL R %ﬁ%&%@m STLcAVE

' EMGEINAL cGGCARAGTCGGCGACACA
GT&%@MMMT&E@Q@&YMGTTGCCGATGCGAT GCTG
cOVDAANGAN TAGFVKVADAMLAQGF NVB0062 @ ucose- 1- phosphat e
thym dyl ytransferase(rfbA-1) DNA sequence
NN EFAPACESTAT CAhadCCCAGECCECAGCCECACGECGCCT CTACCCCATCACG
MTOGEEGENLKORNPNOE PFHOAVEEVEMSLDPFLAKNPKY PQQSLLERIVEPERVVME
RVEFATECANATACEVOZT BICEBTGTATIHUAAACEERTERT THRETAEECCTTG
MGEGRESE PT Ry K R A A A RSB e P AT P FRET (AT
K@@@&@?WLW@&TGYGCVYFAQAMLQTRNDS FECRRVLIS

VRERRERVA

GTME&@@CAGCTCCTGCCCGTGTACGACAAACCGATGATTTATMCCCCTTGTCGGTT
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GACGT TTCGGECGTGGT TGAATTTAACGAAA
CTTCCGCGCCGT TTCCATCGAAGAAAAA

WEBBAFCEICCCAAAT CCGAT TGGECAEGTAACCCECT TGTAT T TIAIZGBEINADNS113

CGCGECC
gT %GT TCGCCAAACAGCT CAAAC3QET CCGCACGCGGCGAATTGGAAATTACC
C
AACCGCGATGTATTTGGAAGACGGECTCCCTCTCCGT TCAAATAT TGGGACGCGEET
TTm@@EGBCGGGAATCCGCGATATTTTGGTPATTACCGCGCCTGAAGACAACGPCTCT

T PRBECF SR C AT GO SR A AL S CC T A CERRSE S EEA CCAA
cC G CGA
AR Wﬁﬁw ARSER e %ﬁﬁ%&%ﬁm

AA 'se TTCSCEA '? s
cHbCERIS A A B SR ARG omTAC
T eaire @EX@@%C&MFD&TTMG@@@&PB@@&C&I n
GT@@@@@&E&AM@@M@Q&EAM&@IEM@KHMCGACCTC
AANPERL SV Ir ACH 2RB EAACT AREDINASS TTCARATAT TGGGACGCGGTTTCGCG
T EKRICAGREEDEECShSHAYCRSROEL FOAFT ¢ GEEFT TGNDMERVEENI FYGQ
A SR CCAEARC TG BTV RMNPEREEVAPECTTCECECARCCG TTGE
CT FNERF RS IR P ORI R T oL ISHBRIE CAARARCCARTACGGCCAR
TAVE@AR@&%P@@\ AFBENRMYLEDGSLSVQ LGRGFAW. DTGTHESL HEAA

SFV
K@L
S e

NI FRAVSIEEKP%RPKSDWAVTGLYFYDNRA
FVQTV
ACCCCCGICGCACTC

ABADBUACEHTEHRCAT CCGT

Gemmo@mm@mmmm
ECRE oA CTCECKAA? DECARATIF AT CCGICCCAGC

GUCGARRCCTCRPEETEERSS @%ﬁw&%mmc
CGW@Z—\CTGTCCCCGAAACCGCCGCAGAAAGCACCGGAACTGCCGAAACCCAAA

e YA TS SR
s A U CARAACCAGECT GRAT
T é@@m@% CARATCGCCCGCCACGGCATGATTGACATCGAC

AT LAAAH KGR AKISCAT AT TGAC

AAGCAATCCGGCAGGPACTCGGCGACAAAAAAGGCATCCGCCGTTACGGA
caATEAET {ICAAAGCELEARCT GEACAT QBACCAREACSACACCBEEEARGACATC
cc&@&T&#&@A@Iz@m@@mTTACCCGCGCACTAATCGGACGTTTCGATGTCGAT

SEATRCCCECST-TACESA

CIHCCATSACEEETCA| ECTTTCC
GCWATGGCAGTCGAACACGACCCGCGCATGGCAGGACAGACCCCCTCGACCAAA

GG@%E?@@%%@*F@%‘ACAACATCGAATTTACCCGCGCACTAATCGGACGTTTCGAT

%%ém ﬁiﬁ%%ﬁ%%%%@%@%@wc
: P “‘: SiGTAETEEQ‘IAETASAAGCRSVTVNRNTCE

%L;gTCRQ_ HNFL TLAQEAGSL SKLAKL CGYRTPVAL YKL KQRL EKQAEDPDA
S
TMW%MWWKM@W@@@Y@A&RSWV
N TV/SI, NL DGSGKSRL DTGVPFL EHM
m FHICS AR HI DDHHTAEDI G
LLGRGQAFl RQAL GDKKG RRYGHSYVPLDEAL SRWI DLSGRPGLVYNI EFTR
DVD

NMBEEFFNGENHSMVIPL MR SGKNAH ETVFKAFGRAL RVAVEHDPRVAG
AT ARACCCCTTCTGCTTGCCCTGATGCTCGTTTTTTCCACGCCCGCCGTTGCC

GCCCACGACCECGGCACACAACCGTTCCGCCGAAGTGAAARAACAGACGAAGAACAAAAAA
GAACAGCCCGAAGCGGCGGAAGGCAAAAAAGARAAAGGCAARAATGGCGCAGTGARAAGAT



10

15

20

25

30

35

40

45

55

GILTA The fol l owi ng additional antigens were

identified using essentially the nethodol ogy descri bed
w@bweme7sSMVB 1333 Nucl ei ¢ acid sequence PCT/GB2005/005113

g _(?CGCT ACAAACCCCTTCTGCTTGCCCTGATGCTCGTTTTTTCCACGCCCGCC

GCCCACGACGCGGCACACAACCGT FOCGCCGAAGT GAAAAAACAGACGAGAACA

g@@&ﬁé@&"?ﬂﬂi\ eou R GC %(';‘a‘. Qﬁ‘ .'..,ﬁ;ﬁ AGTC f_.’ Y “;;: AAAGGA
G
AAT‘%ﬂégét : -i Sf"v‘ e oo AACACIGEA

TCMWHM@W@W
CC%@TW@M‘RGCGTTATACGCGTTATGTAAACGCCTCCAATCGGGAA

AA‘J@&'@@{@CCCGTTTGAAGAAAATTCAGGC CG
GG e v AATGCCAARATCCCCARAR

CLAATECT GOF T GATGT CAGC
CAGLGTATCORTQABGCGCGC

JAY A AAA

!‘a’ & - 1 ST
CCMTA&E@QWWWTTGG
AAWWCAACGGTTGAAAGCATTGCGCCGGGAACGGTA

S emaee o e
TAWTCTATGCCGGTTTGAGCGAAA TTCCG
S T TG AR

AAACGCCTCCAAT

GCCGCATGCAAGGACGT TTGAAAAAA CCGGTITG

N]\%ﬁr jcaseyl ehtd CGGECAGAACCGGAGCGECEECGATATTTGG
2T AT G T AT I GACT BCACSSAECACAGCTTTACATCGGCATCATG

CEEXER T CANACCAT EEORTCABAACEITA T ACTCPAT CEYIGCCECARATGE
cTORAGETORACAICTACTIIBAAC CTESTOCFCEATEATCHCELAGRAE
GAW@WWW@QWW?ATMG

A T A CERRECAIIR TR AAC T £) G CCAGTCARAACT
GAWW GAACACGGTTAC
. TTTACCGTCGGC
A g AT
cEtQ;A@&A G§@%@ﬂ@&:GCGGTACTGAACATCGGCGGGATT
GC T EHNRSAEMGHQE ENGCECREAREGKKEKGK

TGGACGCGTGGACGCAGGCACACTGGCAGCTTCCTTACGACAAAAACGGT
GCK@'@&E@DM&E&@SWW&E&T SRUSSRRK CRECERKBKAEHKKAHG
TAKPYSESCKEKINACTOPENIEGCK ISR CEINPRIGY IR GCCCTRRATIGECTC

CAEKDTVSANIGAYRSTINGIRIRCERR P RIGERATTCCGGACCCTTTCCCCTTTT
ACCGCGCARACCGTTTGCGACGCCGTCT ACACGCAGCGGCAGATGCCCGTCAAATGTAC

ATTTGCGGCGGCGGCATCCGCAATCCTGTTTTAATGGCGGA‘ITTGGCAGAAT(”TTTCGGC
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gﬁ;gS\IDEL KAAVAAATNDVENKKAL LKQSEGWLLHVSNSL KQLQEERI RQERI R

WO 2BVRRIRGREAVDKFQKLNTELNRLKTEVAATKAQ SRFVSGNYKINSOBR2WA05113

FLKNAE

EE—I%ESRFL RYTRYVNASNREWKDL EKQJ(ALAVQEQ(I NNELARLKKI QANVQS
GVTDAAEQTESRRQNAKI AKDARKLLEQ<G\|EQQL NKL L SNL EKKKAEHR!I QDA
ACAEAIKRIG T CAEAREAANEKARKERASOIKACCTCGATCCGCARTGEE TGGAAGCC
ecmmmem@mﬂmwm&%kﬁgwcmm
GCW@EWWW&Wﬁ Y ADEL DGYGKW\D

NN@B@WA@SH %@WRAGSM GSSGSLPDEEEG YL () C@(%L NPSSW

MAW%NW@@@?%%@

DL i j— i GCH gTVRHﬁﬁIﬂ
SIQ n GUGAPLV

ANIS .'J P GFTGPGNMLMDAWT AHWQLPYDE\NGAI\AAQGNILPQLLDRLLAHP
YFRQP

ICMF@LMADLAECFGTRVSLHSTADLNLDPQWVEAAAFAWLAACWINRI PGSPHK
AT WMACGCCT TTACCCCCTACCCCGGCAGGT TACGCCGCCAA
G

N@@JW&%MWGACG&ACT (I:ACCGCAGCAGGATTTTGT CGCAA

AC%WEGTTTATGTGTCGGTGTATTTCATTACCTCCGGCGTGATTCTC

cCEREAACATCAKIGEACT CACAGEG
GTéﬁ@é@@mGCTGATTCCCAAATTGGGGCAAACCGCCGCATGGCAGGCGGATGcccec

EGACAAA

X SEALISEACS PEEAEEY
TCWCGCGTGAAGCCGCCTATGCCAAGCAGTCGATGGAAGAATTTATGGTTACG

iinm@iﬁﬁmW@m

GICARCGGTTTGTCCCAATAC
ok GdhGECTAAAT

GT

S

AC C

c ARG THabekXA

AA@lﬁﬁcTﬂ:EAACCTCACCATCCGCCCGGGCGAAAAAGTCGGCTTGATCGGACPCAGCGGC

GCACKBERECAAACOCETTECGRCEEOGFCITACNSGEACSCBEA
GTM@M@;ACGGGCAGGACATAAGCGGCGTTACCCAAGAATCTTTACGCGCCCAAATC

GGMWW%M?%@%
GG ?:
GGW TTCCGATGCC

ATCGCCATCGCCCGCGTGATG
RCeeE e JABECIA T CEIRTAGTCOG
:.LM TCCAAGAAAGCCTCGACAAAATGATGGACGGCAAAACCGTCATCGCCATC
ARG IHEAT GoAAN ST fSEAT A ST BCEAECARATANIGIATT GA

AThﬁ@:e@ﬁ@&aﬁﬁhmmmddsmemmnem_AAACGCGGGCTTTACGCCAAACTC

T NAECESLAANET QYT
LRRQLL DLQDTGADELHRSRI LSQELSRL
NVBOTAABLL SR ARSBhTAL GCHGOTVRHAPEHGY

MLSK@SW@E@LI@AEWREMM@%RDEM@@%@@W@%N@ET RAV

FQEMIBIM‘-WLGKYAPAELFAEKSWELAAMAAMMVFSVA FAASNVRLOTLOGVEPMRL

RWNRERSVL BEHK éﬁf@ﬁ%’ﬁmﬁ“

ASRE]S_VWPFI GWIVGFASVMRLL IPKLG %WW%WE PQ_ LD
Y, TAALGIWLWHNGQOVG

e A R S AP s ana

LS YRRl LGN LR CEVCLI GRS GAGKS T NL LLRFY BEOSCT
VST S AR GT RV R 2 ACW NR
GET K&E@%&ﬁ%&k@%ﬁ&@ﬂmﬁ@@mmtwmmwm@@q uence
ErAT GISLCAACAAARATPARTRIOCASERTCGAGERUEEAATISEAEIATECCGAA
WABOSBECNGOGWATGCCAGAAAA

GECTTGIGECGGTTTGI CTGGAGCAGCAT GECCGECGT GCGG

EARVBEHNCGAEHAFTPYPGR




10

15

20

25

30

35

40

45

50

55

AAAT GGATAGCCGCCCT GECT GCGCT GACCGCCGECATCGECATTATGGA
GCCCTGGIT TTTCAATTTATGGGECAAAATCGT GGAGT GGCTCGGECAA

WA 20E0GEBCCCCG ACTGITT PCT/GB2005/005113

GCCGAAAAAAGT TGEGAACT GGCGEECAAT GECGECGATGATGGTATTTTCGGI T

GCGTGG

GCGTTTGOCGOGT CCAACGT GOGCC PBCAAACCCT TCAGGROGT GTTCCCCATG

CGCCTG CCCTGGAACTTCCACCGCCTGATGCTGAACC

AAGCCTCGGTTTTTATCAGGACGAATTT GCCGGACGCGTGTCCGCC AAGTC
NNVBIACA Ui A A XGhda€CCGACGCGGIG TG

ATAECGTRCOCEATATIBCFSERRT ATIGEGI CECT BTATF TCATFASZRCEEGECGT G
GZWTEG‘@F@GTCCTGCTCTACATCGACCGCCATTTPGTGCACGAAGTTACCAGCCCTCAG

BT AETTEA AL ST FEERICET WW@@‘T
AC‘@«:’F&F@@CACAACACCCCGACCGGCGATTGGGACAAAGGCATC RAGACCCGRT e
Sigsecenicojcarfsesigiceeeviiescveceiiceslececely

C ATGACCGTCGTCTGC("GCGACTCGCACACTT("CACCCACGGCGCATTCGGC

bARKEAAERLXAPAT dHICAAdAT

3 i ( TW@@AWCEWD@GM@GAGTTTATG
TF@G@@C’I@G@' uneeu-. A TEDEECECLENETCTATGGARAGCCGCATGACT
TWWWWW@TGCCGTCGACCWCC

B OTESFACEE TeE ACER L AT CER AT AARGCC
GT@WWTGGTGTCTGACGAAGGTGCGGTATTCGAC TACCGT

| WWW@W%

G@E@meTCWGCTGTTCGATGTGTCTCGCCATGAACGCCGACCGC

CTGKUTCSZ‘U‘S@A@GF@GNFF‘F WAQMAW TRCERSFELTEACEC
SAPGEEARCAGCCGCCGCCETTACCGGE

GCGGGCAAAT CCACCATOGT CAACCT GCTTTTGOGCT TCTACGAACCGCAAAGC
GECAQS GTTTOGATCGACGGGE

HEaE
(;
shzn
-
M

THGAFGALAHGIGTSEVEHTMATQCITAKKSKSMLISVDGKLKAGV

S EERCCAAN GETTICREGECEECEGAAGEORECCGAA
TmFAPEGEAWDI\AVEYWRTLVSDEGAVFDI\EYRFNAEDIEPQVTWGTSPEMVL
DIBETHRCAT COCUCACUERATECEA p XNSFALLAEGSCACAC
A}Gﬁ.@mAANVQRVLIVPGSGLVKEQAEKEGLDKIFIEAGFEWREPGCSMCLAMNADR

cidAEddccancT GGACAGGCTGAAAAAAGGAGACTGGTAA
TGGGCGCACCAGAGCGGECGGECTTCCTCAACGAACACGT CGAGTGECAGCACGAC

NG INYBORBA 28idisequemce d sequence

MivixiiKE FEEWFRESRITDRYPEANPK T REKGE SRFYASSMNSYRKME AL IAAL TAG G

NYIVEALRYV KGLNHQRRPAS EARLLYEEDAKTATLREERKQLDOFSRITSAYPDGRPTKR

DIFQENMBRIKYENV. GKYAPAEL FAEKSWEL AAMAAMWIFSVAWAFAASNVRL QTL QG
VFPNVRL

NRENBRRINchoSK W?BEF‘?@GRVSAKV AL AL RDAVMTVADMVYVSVYFI

ATEEEFACACCGT TACCCTG CCGACCAARACCACCTTTGCCGCCAACGACGGCGARACC

GET G
e W

c@&ﬁxﬁwﬁfﬁ?&%ﬁﬁ% geGICACTACTeCS
VGAVATATAMAL RVNGLSQYI MAESARLFENI GTVGDGVATLSKPHTI LDKPRA
LPLNVP

QGAl KFEHVDFSYEAGKPLLNGFNLTI RPGEKVGLI GRSGAGKSTI VNLLLRFY
EPQSGT
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VS| DGQDI SGVTQESLRAQ GLVTQDTSLLHRSVRDNI | YGRPDATDAEMVSAA
ERAEAA

W@R0rRDESNKGRRGY DAHVGERGVKL SGEORORI Al ARVM_KDAPPLT/GBRIAF/B05113

ALDSEV

- EAAI QESLDKMVDGKTVI Al AHRLSTI AMDRLW.DKGRI | EEGTHAEL LEKRGL

YAKL WAHQSGGFLNEHVEWQHDNVB 8103 6 Nucl ei ¢ aci d sequence

ATGACAGCACAAACCCTCTACG
CMETWWWCTACCCGTCCGCACC

cm@@GCCCCGCCGTTTGCCTTCTACGCCGGGCAATACATTGATTTACTGCTGCCG

PGS CEECRA SRR KA
CISF AT CREPRSER AAAACGGTGTCTGCTCGGAAATGATTT?C%%%%G@

CARCA w?g'i': A T ACARAL W%TCC
A A AT GACAAAACAT F A GAGTE FGEEoACT 0O
GCEQ‘E?JATC@%&EXN&%&Q@%@MCAAGGGTTGGCATGCCGTCTG
2ARGEd

g' (€ 4 G
CT'[SG(FAQHAAACTTGTTTTTCTCCGACGCAT TCACGCCGTCCGCATCATAA

ACCGCGAAAAAAT CCAAATCCATGCTGATTTCCGT TGACGGCAAATTAAAAGCG
GCCGIT

MW@QTTE‘AANDGETVLTAAA%Q%I?%@EKSGVCGQCKA-II]-L S %W

I\ D AT DUR DA R
s TR R oo
KV hostd o 1A Pden PTRS T L. LDLIROGSNRAVHFYWG

WMMMH@IMQDHPDLSEYEVF
Aﬁ@ﬁ%ﬁ@mpﬁmmimmmmmc
AAAGCC
NGFOGASTMCTEHRNT Aédued¢aGT GT CT GACGAAGGT GCGGTATTCGACAA
GATACCGT

W—FGACGCTC

A@&?@%‘?‘? AR ,y e,,eg,g 4 a,.,,,m, O rcoconns
g‘ie ATCE " {.% } ICACLAACAG 5iq AN ACTTGOGC
e e Eec YA NN AGCAGACTGGTAA

A AR AR A O CAACET ACAGCGCGT GTTAATCGTCOCC
N@%gg%%q@%@m GOCGAA AAGAAGGCTTGGACAAAATTTTC

iSRG AMRT SAAT SECERGAMBCERET E B ACATGIEE CMIGECATGAACGCC

NEACRGG KCLNHORRPASEARLLYEEDAKTATLREERKQLDOFSRI TSAY PDGRPTKR
CGCTGCGCCTCCACCTCCAACCGTAACTTTGAAGGECCGT

D

CAAGGC
AACGGCGGACGT ACCCACCT CGT CAGCCCCGCTAT GGCAGCAGCCGCCECCGT T
g Y 1D AXUSGACAT CCGCATGATGGCGTAA NMB 1036 Ami no

aci A ce
%ﬂi@g&e@%m{z&eﬂ@f%‘m DRHL VHEVTSPQAFEGL KMAGRKL VAR
stvs

TADHNTPTGDWDKG QDPI SKLQVDTLDKNI KEFGAL AYFPFMVDKGQG VHVMG
PEQGAT ILPGMMWCGDSHY FERNAHG GTSEVEHTM TQCI T

o SRR RoTo o

T DYVKDPFAPEGEAVDKINFE WARTIN/SDEGAVFDKEYRFNAEDI EPQVTWGT
SPEMVL

' DI SSKVPRPAEETDPVKRSMERAR EYREINEAGTPLNEI PVDI VFI GSCTNSR
EDLREA AAl AKDRK| Lk \ﬁ@GLVKEQAE

KEGL DKI EA@E\NE@Q%
LTPGCRCASTSNRNFEGRQMMS‘HLMS@AMAAAAAVTGRFTDI RVVA




NMB 1176 Nucl ei c acid sequence
ATGAAAGACAAGCACGAT TCTTCCGCCAT GCGGCT GGACAAATGRCT TTGGRCG
WQERGEI75TST TTTCA PCT/GB2005/005113
GACCCGT TCCCT TGCGCAAAAGCACAT CGAACT GBGTAGGGT TCAAGTAAAC
GGCTCGAAGGT CAAAAACAGT AAAACCAT AGACATCGRCGATATTATCGACCTG
ACGCTC AATTCCCTTCCCTATAAAAYCAAGGTTA
AGGTTTGAACCACCAACGCCGCCCGRCATCC
GAGGCGCGGCT TCTGTARGAR A RBCGAAAACGGCAACAT TGAGGGAAGAG
CGCAAA
CAGCTCGEACCAAT TCAGHREBAT A P GCCT AT CCCGACGRCAGACCGACC
AAGCGC FRACARGCTGAAAAAAGGAGACT GGTAA NI\/BI
176 Am fg\ aci d sequence
MKDKHDS$SANMRL DKW WANRBBRIRSoAQIKHI EL GRVQVNGSKVKNSKTI DI GD
|| DLTL
NSL PYKITRVKGL NHQRRPASEAR(1 YEEDAKTATL REERKQLDQFSRI TSAYPD
GRPTKR RQDRLKC@EM@ B3ta9 Nucleic acid sequence
ATGAACCACACCGTTA! CCAAACCACCTTTGCCGCCAACGACGGEC
GAAACC13 NMB2050 DNA

g TGTTSACCGCT W%&%{n CCTGCCCCATTCCTGCAAAAGC

TCCGGAGAAT CCAAAGCHEMA T §EIHRACCCECECGATAT TCAAAT GGGCGGACAC
TCGCGAA
CAGGCT THAT CCGAAGCABABAANGEEBABGGCAAGAT TTTGATGT GCTGCACC

ACT GCGT Q%W ACAAAGCCGATGCCCTACC
CGr CC CT GIATTATTTTCAA
CCGATGRGECCCT CCTGAMEBR 38 Brotein

CTGCCCAAAGCCCCACCGI TTGCCTTCTACGCCGEECAATACATTGATTTACT G

CTGCCG 1G8GCA NMB1351 DNA
CGT CAG%%@AGCT ACT %%ITEACCCGACCAAGAACRATTTT%A

mwogccmm@@&%&m CTGCTCGGAAATGATTTTCGGCAGC
GAACCC AAAGTC AGAA ,
AAGGCAPCGT CCGCGTTARMBESEER S GT TCGT TTACCTTGCAG

WCCC%E&@I% St SCC ACCGGCACAGECT

AGCATCGEGCT CGACCT TATIECOTC AAGEEAGCAACCGCGCCGT CCATTTCTAC
TGGGGC

GOGCGT CATCAGGAT GATNMBT R 1B CGAAGAAGCACAAGGGT TGGCATGC
o codoo0acAcA T (8B Apn |

TTGT GA T

GGTCACGRACAAGACAT CRZBBCATRNBACCACCCCGACCT GTCGGA
TACGAGTATTT

GCCTGCAABTTCTCOGECERY BAEESR AR ACAAAGAAT CTGTTTGTGCAACAG
CATAAG GCCCGCEAA 1705 DNA
CTTGTTTTTCTCCOGA CACGEOGT COGCATCATAA NVB 1359

Am no & d sequendéMBWOS Protein

MNHTVTL PDQTT FAAN T L NL PHSCKSGVCGQCKAELVSGEDI Q
MHTVTLY DG TALAREN

QAL SEAEKAQGK! LMCCRRAESE NphtBEYKADAL PVRTLPARI ESI | FKHDV
ALLKLA

L PKAPPRBSFYAGQY! DL INPEM3REEL ANLPDQEG LELHI RRHENGVCSEM
| FGSEP

KVKEKG YRVKGPL GSF I BR Bt R ATGT GYAPI RSI LLDLI ROGSNRA
VHFYWG 35 NMB0401 DNA

ARHQDDL YAL EEAQGL ACRL KNACFTPVL SRPGEGNQGRNGHVQDI AAQDHPDL
SEYEVF KCGSPAMIEQIRMEOYODRKIFENL FFSDAFTPSAS NVBI 138

Nucl ei 03,/a0| d SequUeRts 1467 DNA
38 NMB1467 Protein



ATGAAAGACAAGCACGAT TCTTCCGCCAT GOGGCT GGACAAATGGCTTTGEECG
GCACGT

WO T8 DCANGACCCGT TCCCT TGCGCAAAAGCACAT CGAACT GGGTIR(IZGETBA005113
GTAAAC GGCTCGAAGGTCAAA
CAGTAAAACCATAGACATCGGCGATATTATCGACCTGACGCTC
AATTCCCTTCCCTATAAAATCAAGGHI AMMGGTTTGAACC
CCAACGCCGCCCGGCATCC
GAGGOGEGECT TCTGTANGABCHSEBRBCGAAAACGGCAACAT TGAGGGAAGAG
CGCAAA _
CAGCTCAACCAATTCAGDBEB AT PR GCCT AT CCCGACGRCAGACCGACC
AAGOGC , GACCGCCCOCAAGEFRACARGCTGAAA AGGAGACTGGTAA NVBI
138 Ami no acid sequence
VKDKHDSSANMRL DKW WADRBPRTRBtAGKH EL GRVQVNGSKVKNSKTI DI GD
|1 DLTL
NSL PYKI4RVKGL NHQRRPESERRI 1 PEEDAKTATL REERKQLDQFSRI TSAYPD
GRPTKR ,[QRRQL DRL KKGRWESe e tlhg, of SEQ I D Nos SEQ BD No -
Sequence 1 NVBO341 DNA'2 NVBO341 Protein 3 NVB 1583
DNA 4 N§B1583 ProfVIAOS7RRBIS45 DNA 6 NVB 1345
Prot ei n7 NVB0738 073.8 Protein 9 NVB0792 DNA
10 NVBA92 Pr ot ei %ﬁ%&kggﬁ?}nm 12 NVB0279 Protein
13 NVB2@50 DNA 14 \MYBRB5PDROt ei n 15 NVB1335 DNA 16
NMVB 1335 Protein 17 NVB2035 DNA 18 NVB2035 Protein 19
NVB135H48DNA 20 NVBINMBH33PPutteinn 2 1 NVB 1574 DNA 22

NVMB 1574 Protein DNA 24 NVB 1298 Protein
De NVB Bar 6 DA Ao L1 B38,

50 NMBO0191 Protein
51 NMB1710 DNA
52 NMB1710 Protein
53 NMB0062 DNA
54 NMBO0062 Protein
55 NMB1333 DNA .
56 NMB1333 Protein
57 NMBO0377 DNA
58 NMBO0377 Protein
59 NMB0264 DNA
60 NMB0264 Protein
61 NMB1036 DNA
62 NMB1036 Protein
63 ' NMB1176 DNA
64 NMB1176 Protein
65 NMB1359 DNA
66 NMB1359 Protein
67 NMB1138 DNA

68 NMB1138§ Protein



26 NVB 1856 Protein 27 NVBO 19 DNA 28 NVBO 19

Protein 29 NVB 1705 DNA 30 NVB 1705 Protein 31 NVB2065
WONACBZSMVB2065 Protei n 33 NVB0O339 DNA 34 NVB BGBGB2005/005113

Protein 35 NVBO401 DNA 36 NVB0O401 Protein 37 NVB 1467

DNA 38 NVB 1467 Protei n39 NVB2056 DNA 40 NVB2056

Protein 41 NVB0O808 DNA 424NNVB0808 Protein 43 NVBO774

DNA 44 NVBO774 Protein 45 NVAOO78 DNA 46 NMAOO78
CELObE N 47 NVBOB37 DNA 48 NVB0337 Protein 49 NVB0191
~DNA 50 NVB0191 Protein 51 NVB 1710DNA 52 NVB 1710

Pr otein 53 NVB0062 DNA 54 NVB0062 Protein 55 NVB1333

O R G R SR ey o

DNA SZHIVED 1036, By @itseiln, B3 1MVES, 18780,RA24, 26, 28, 30, 32, 34
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68;

or a fragment or variant thereof or a fusion of such a fragment or variant.
2. A polynucleotide encoding a polypeptide according to Claim 1.

3. A polypeptide according to Claim 1 or polynucleotide according to

Claim 2 for use in medicine.

4. A polypeptide according to Claim 1 or polynucleotide according to

Claim 2 for use in a vaccine.

5. A method for making a polypeptide according to Claim 1, the method
comprising expréssing the polynucleotide of Claim 2 in a host cell and

isolating said polypeptide.

6. A method for making a polypeptide according to Claim 1. comprising
chemically synthesising said polypeptide.

7.. A method of vaccinating an individual against Neisseria meningitidis, the
method comprising administering to the individual a polypeptide according

to Claim 1 or a polynucleotide according to Claim 2.

8. Use of a polypeptide according to Claim 1 or a polynucleotide according to
Claim 2 in the manufacture of a vaccine for vaccinating an individual

against Neisseria meningitidis.



64 NMB 1176 Protein 65 NVB 1359 DNA 66 NMB 1359

Protein 61 NvBI 138 DNA 68 NVB 1138 Protei nCLAIMS 1. A
w@oiogpests de conprising the am no acid sequencBCT/GB2005/005113

selected fromany one of SEQ ID Nos 2, 4, 6, 8, 10,

12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36,

38, 40, 42, 44, 46, 48, 547 52, 54, 56, 58, 60, 62,

64, 66, 68; or a fragnent or variant thereof or a

o, fusiOnpofnRuGhaf ct)fnggﬂﬁﬂﬁ &ﬁnﬁfﬁfﬂ altpolypepfide according to
pol ynucl eoti de encodi ng a ype t| e according to

C aiGieim 1 8r a Achyohigipetids @L@omw lan Loang) aparmageutically
polynuc%S tlde according to Claim2 for use in
nedittfRE LK ol ypept i de according to Claim1 or

pol ynucl eoti de according to Claim2 for use in a
vaccine. 5. A nethod for meking a polypeptide
according to Gaiml 5 the nethod conprising
expressing the polynucleotide of aim2 in a host
cell and isolating said polypeptide. 6. A nmethod for
maki ng a pol ypepti de according to Claim1l1 conprising
chem cal |y synthesising said polypeptide. 7. . A

met hod of vaccinating an individual against Neisseria
meningitidis, the nethod conprising admnistering to
the individual a pol ypeptide according to CCaim1l or a
pol ynucl eoti de according to Claim2 . 8. Use of a

pol ypeptide according to Claim1 or a polynucleotide
according to Caim2 in the manufacture of a vaccine
for vaccinating an individual against Neisseria
meningitidis.9. A pharnaceutical conposition
conprising a polypeptide according to Caiml or a

pol ynucl eoti de according to Claim2 and a

phar maceutically acceptable carrier.



