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VACCI NES The present invention relates to vaccines,
and in particular to a nethod of identifying mcrobia

w@oelogpepPbi des whi ch are vacci ne candi dat es. TheCT/GBR00AgO5441

or discussion of a prior-published docunent in this
speci fication should not mecessarily be taken as an
acknow edgenent that the docunent is part of the state
of the art or is co ek | knowl edge. The
docunents listed in thé specification are hereby

i ncorporated by reference. Mcrobial infections remain
a serious risk to hunan and ani hea

I h,

The gpeseupaicnion AclpiegHp WOCKRE Ffe i tMEHCHRINIP Saltfdipchiod
L b e B R RN

anti biotics. Vaccination provides an alternative

appr.oach t.0 canbating mcrobial infectjons,. but it i.s
Th%ﬁ%s@gg drr disearen (o ¢ deREPRYISGT ¢ eﬁ%ﬁhﬁe%@l&ﬁwn
shtBEndhe¥AGEIPER tHHCR BT RISAIR IS WHh A IhAHECBhERGE bYe

agal nst a range of different isolates of a pathogenic
of thectaiopfyteiasnor ipaominonl general Feowleigal e dowwneds listed in

m cr.oorgani sm__Al.t hough it is.possible to devel op
1bﬁf§8€$ﬁﬁ n %ﬁﬁdﬁgﬁuﬁgg?ﬁ@&Wﬁﬁﬁﬁgﬁgh substantial |y

i ntact m croorgani sns, such as |live attenuated

bacteria which typically contain one or mutations in a
Miviobial infessiodetcarain  parpug tifle fo mspamind apimaldmeatihnpatigularle

. nabl e. to this approach, .and it.] . :
i BT et By POBBS POk, BB . are
or Faf beRhBABLSENMD ahe nSafoblay agannaichak wayisioties.

guar anteed. Al so, sonme m croorgani Sms express

nol ecul es which mmc host proteins, and these are

undesi rabl.e | i N ti . - of: .
Vel P PR (er R3b otk Bhe BRI nfections
buf iWid dfem dEaitne sddnsifiNeiigblkr imanumemgiorivdé & whddides which

causes neni ngococcal disease, a life_t} eateniqq
arej et caidohighi ate Fiiedtive 28armshel Takset AT AvdeTRG Isoldies of a

0 ALLi els : .

eI R FE | SRRy o SEURELAN MIRRS Bbroprganism
Althbtighodudd ipppsiie fohdewdoy ugatireseviigr osp € the immunogen

polgsacqharide vacci he. This is,because infEctions .
subsisgSely Bytasie FgIOBTAITETS (SHFIh5( RiYR) 2USRHER B3GT s SVRIRD
typ?czcdl +dn'fg§§ d#%l e 'n@t!ltétl‘fmﬁcind acgﬂﬁlléh@e-dé&ﬁﬁﬁﬁl'gl bene, not all

preval ent. e term "serogroup” in relation fo N.
micreoiganisik diesamerdabiestot thist dyerepehy sat ghamiot el veayp slesieable to

SR B RO AR AP QEH S SO ST D) CAnpt Apeonbe

cudYRREAY0AAGE AbnR eRld-GREMI En S CRbrle B 8D 1dcfled Ak hith Amlth@host
case fatality rate; and survivors are often left with

prowEpg engtheehot ogdeabblami vacopieysi cal disability. After
a non-specific prodromal illness, neningococca
septicaem a can present as a ful m nant disease that is

A ée@{ifxﬁ&t BEY bOmARRI-ERL4AS for dttith fHiis Bpbrédnt thaeadyp altther
u

vaccines is Neisseria meningitidis which causes meningococcal disease, a life

threatening infection which in theé Europe, North America, developing countries
and elsewhere remains an important cause of childhood mortality despite the
introduction of the conjugate serogroup C polysaccharide vaccine. This is because

infections caused by serogroup B strains (NmB), which express an o2-8 linked
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supportive neasures. Therefore, the best approach to
conbating the public health nenace of neningococcal

wale@sasm®oi s t hrough prophyl acti c vacci nati on. HEGEGB2004/005441

non-specific early clinical signs and fuhninant course
of meni ngococcal infectiom nean that therapy is often
i neffective. Therefore vacci nation is considered the

s SABE e  8 SR E phdaneoe
mmi‘}ligzﬂ@@ edes el th‘él p()e}fssd:dhﬁndd\betpsmle eé@lfésseﬁ&ib B¢ baftxiismi rithe

vacci nes to prevent _serogroup ,.and. Y N
CORERATH §TTPEIENR T fhe ({K orfesiag st 8%1 ¥ i Aliica t is A

t f f

RSLYSRSERSEABEALSHL P O LB, B! B8 e o

sutvivats ageiies idfywith nregoi pggdmdxogladl aAd/an ;Ihjzslcmb H;sabixﬁ(tﬁ axfitate
conj ygat e ace in adults ect

noygRIHe e Leﬁnets ailent%é%caf SOOI spn bresent as a

fulnﬁﬂbiﬂcaléégéecthgﬁel@%ﬂadt& %fﬂgbﬁﬁnﬁ’w Arfl1- ﬁ%r@hﬁab’%?dﬁaéﬂdoﬁﬂ

in 1nfancy wth a group A plus group C meni ngococcal
suppiryisamehsardsdEhaebrgithe bomn Japgaaeh teaconbraging the phiblee health

Di s. 5,. 200-4; Lieber ). Safety and
mwaaa%@eﬁ%qc%c%ﬁlssassé% &goat%ﬁ%@ aehpn
meni ngi tidis oligosaccharide-protein conjugate vaccine

in young children. A random zed controlled trial. J.
Thameori-speoifivecirlyAckuical sy andgfghme@@) coumswrf emeningognceal

vacci ne st _serogr.oup. B ct s. been..no
infie il Gure BE°) BRtapd il Mot Din skl Re | 1R EPE o RER AR &
cofibidéb§ tRE intbst iefedtives k@&teg@elﬂy d@@ﬁlﬁsh ke ROgHAD dm:alw Rden
This is because it shares e o es expressed on a

cahsertdiy thisppthaginedicayersA086 L ANPEeIoCrHliearsify. Nature
4()%n %%ggz A%PF gni gcc%rlleg] 1!0 Ile%netssekl]g ér}g'ﬁn% M, b ba'\ﬂ'l sonNponant 5

iy ng rre ingiti ‘cati ons ¥ or

me\h@?hdﬂﬁ u@@@tﬁin@emerbtase@n@ln .35 b@]gmﬁaﬁde tanglet lodated on the
357). I ndeed, generatln I pmune reegonses agai nst

Sutfh@ sbrogevup E\nderon ¢ Al ¢ 94éc$4}°am §G ppRmegeweLly | of
R e e

62y d30daBess; | Deaghobogl (189N Bldatiorofof| pnmhen:cﬂogm agaiomtin
neni ngococcal di sease i s the ser UH‘]{ bact eri assay

Gaoglpay chifdren da vacandiivned EHanqhith ¢ &ouR B i goup” C
m%@%%é%@&ﬁ%@cﬁﬁgg g‘f’(ﬁ% co@uﬁg’g Wik diRe. 'ﬁg}’e@f Bis. 175, 200-4;

eposition on t cterial cell surface,
Lietss@aib ban! 0f996h Saferbndimematdgeeicity@ifplserograupd AEcNerseala
l'ysis hi the pwn nunber of, bacteria are

meggsds %P&faaawmelﬁr?fsﬂ’s CORUEHE WREFIe T} yOYng e‘fberé‘?P A
alg%ﬁﬁké?i oﬁ&ygfﬁ? J. TORer M0t g U ssebirvisY i eH_B8GE e Pk

termne he SBA i s defined as the reciproca
towirdt headvirghegsinstistrogioon Bfindetionn hdsabeemeuprt ddlievems its

caBulo g LGP O TR SheT-SERd alin G Srja Bt PogeRy it
in BHFERYEHR ib BEcause it shares epitopes expressed on a human cell adhesion
molecule, N-CAM1 (Finne er al (1983) Antigenic similarities between brain
components and bacteria causing meningitis. Implications for vaccine
development and pathogenesis. Lancet 2, 355-357). Indeed, generating immune

responses against the serogroup B capsule might actually prove harmful. Thus,
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I muni ty against NnB infections. Inportantly the SBA
is a ready marker of immunity for the pre-clinical

wasweseryent of vacci nes, and provi des a suit abP@r/GB2004/005441

endpoint in clinical trials . Mdst efforts at NB

vacci ne devel opnent are directed toward defining

effective protein subunits. There has been a mmjor

I nvest.nent in . Reverse .vacci Y ooy b | 199
L AEEHER S nebd omeed ragalRat BRER ned ' 0 pERERas
infexfpyessed proteins which are expressed as heterol ogous

antigens and tested for their ability to generate

meani ngful responses hi ani mals. However, this

o y 3 . r

T R Hh b ek AR BT oy i D5
disexqer 8 3be pamy attepoidehtdsay (FRAUNDgeRBA anadiad)s thhenbilotyadf

relj.ance nmuri ne i nmune responses. The key to.a .
RS GrIDVEBEH REbGIS 6 BURTRG BLP ey CoRs, dgosiion
onPhOUEElaN a0 3sREPA oF aRYenQhbdhs 8R8& Ic8RIHRIE Sand

irrespective of sefogroup or clonal group. An object
bactbriglhbysisn\erihd GBA,sa tlimowsmenambhev ef bgelest i are stipessd werial

.Tet hod. (whi ch. e . termed Cenetic . Screening for . .
RGBS P 95 SBTPE R A PG REEPGry “Urviving
ba&tOh® & H@tgmﬁﬁ{cfﬁ%ﬁd the sBened hefifbidvay ﬁlietr}éci?focm 6f @Rl Blghest

strains and isis exenplified in relation to

dilméon neondhdt nsadiatens0% Hillimgmile 68 Adrimedigtiva ehpidtsation

m crobi al antigens, such.as.JV.neningiti.dis_anti S
oo RO SR G LR RS Uil ATTHSr b ena RO G
imBYina$ SeasknmBhRféonas. ampeftaithe thaTHBACis £3paStarker of
~elicited by the reconbi nant antigens and by evaluatin
impiveitprior deg preecliofdn] @aweysraentoft Vagsiss. mpd ﬂ@m}gﬁ%gén%mg

%gs.@eeg %ﬁ%&h?d in the search for vacci ne candi dates
DA B & P&, i't>has hitherto been difficult to

establish high throughput anal yses, and has been

difficult to differentiate between i nmmunqgeni ¢ an

d
Mot gtfers ot AmBrvaceian slevalopmentt arg skgeted doward el eiteriive
RLOV. a r : a .
b SRR IR HAC e o {1 it B ARG, Rl i
whidHMReom e speRsees Rrarin@nopatd wWoi chotbinllye s faueberutedd
to the m croorgani sm}l t he net hod conprising _the steps
projeing Fhighy & PETRCa 2p heieElpgrsSRtigens AddRtiedivalhey apflity
o R B B g b ich il by
1) el cnphias afgatitacs fon pratiieting suespoegeecdsed tiltezens, 2) failure to
rricroorgar}j smor.a part thereqf, under conditions .
STRSY BB ¢ RUetish (RBUHIO8LT i 3 Lo Uioh P iAfokspce of murine
hnﬂhﬁéﬁ% gaRi smthe nmutant microorganismis killed; (3)
sel ecttng surviving nutant m croorganisns fromstep
(2); (4) identifying the gene containing the nutation

[ n rviyvin .an . . . .
The T(e}él tc}/ a gllilccess ﬁ vgccgr}?latg t(g define antigen(s) that elicit protection against

a broad range of disease isolates irrespective of serogroup or clonal group. An
object of the invention is to use a novel genetic screening method (which we have
termed Genetic Screening for Immunogens or GSI) to isolate antigens that are
conserved across the genetic diversity of microbial strains and this is exemplified
in relation to meningococcal strains. This may be done by identifying microbial

antigens, such as N. meningitidis antigens, by GSI as described in more detail
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m croorgani sm and (5) identifying the polypeptide
encoded by the gene. The i mmune response wi th which

w0 b@spaloypepti de is associated i s a functi onal PET/GB2004/005441
i mportant one hi the sense that it is one that may be
associ ated with conbating4i nfection of the animal by
the m croorgani sm The m croorgani sm may be any

nm croor ga su >t e - -
el pF VR T PR B R0 TRk bobde diftted by
theieehRBIgANEITenaaa] pardvakutiag the propative géficacy befcreigenm
such as Neisseria neningitidis whic auses , .
Althonghh grsasicahas 58 eapndied Ngt 482 r%earcgo o Ve SaRdidates
RS 0 PR ey BRI R 1 P ARG o
has bdeacliffionlt tByiffepntiypdptiae imssmopetie dndypiobectine antigane.
response in an ani mal which has been subjected to the
m croorgani snf we include any such pol ypeptide. The
A HEF la.EggctcB_‘f éﬁé‘iﬁvéﬁ%ﬁgﬁbﬂﬂeé Smetod fHOidbsEM o/ polypeptide of a
pol ypeptides of m croorgani sms whi ch pol ypeptides are
mioneszahsm which hpayrephida iseassheigied beign an dingaohe] 19spamse in an
ani mal, en the. i ne system of .t he,ani nal. has been
aniorhl SOHREAES DRI TS BT PRIEE He e L0  BR G
S1:e'gyg'fcally, the pol ypeptide is one which is expressed
n the surface of the mcroorganism The i mune
response of the animal is an anti body response,

| erEruin o b ARG S e G AR e "

m croorgani sm by way of infection with the

m croorganism for exanple a natural infection. Thus,

t h@) aonteating thetp)yialityl ofymytaRbExcTpeRZapiNES Wit apfRpsifssitom
I n anot her .e di nent ' ' . ani :

R
(whethgsrt lhev@fotmder | doadixioas wisrdbyt iieheaftibddieshbindwimythe
the animal's i mune response has given_rLfe to

ant i bodpeignigraosganisn the npyanticFBega ikilledne of

whi ch are selective for particular pol ypeptides of the
m cr oor gani sm and which can be used to identify

polsy peRtiitesirbyirheutasthiotbagartiines fromesttp @, 1t wi | |

be appreciated that the term "animal" includes human
and in a particularly preferred enbodi nent of the

in . [ ok r =T -k

M e R e
I S ormbasrgmesm;ianflected wth a m croorgani smor has
been i muni sed with part of the m croorgani sm By
usi ng anti bodies fromthe animal which has raised an

[ : ] i or part thereof,
R G i T e i s
identified (in the context of inmunogenicity and

vacci ne desi I%{

The immune respongen\’Nitﬁ%v E’ﬁ" %ﬁel fa:oLiyp |ti¥ie is associated is a functionally

important one in the sense that it is one that may be associated with combating

infection of the animal by the microorganism.

The microorganism may be any microorganism, such as a bacterium or yeast It is
preferred if the microorganism is a pathogenic microorganism, and particularly a

pathogenic bacterium such as Neisseria meningitidis which causes meningococcal
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pol ypepti des which are protective). Thus, it will be
appreci ated that the pol ypeptides identified using the

woreiokoaes t he i nvention are antigens or i mMuNPOEGS2004/005441

(these terms being used interchangeably in the
specification), typically surface exposed, which are
ones that give rise to an immune response in an ani nal
diﬁaeg%:l, }?y@ez&sfey%fz C?IZO?I]C %29 at esc:ﬁ]usc-lc-a:s]e ﬁ?éalﬁggrt &doajém thiZus
inflgendacSwhich e@Bs ad 1849 @nd’ftyﬂ@ ef mmegzaw@ldamladwba@ hﬁeaem
(typically >95% of each gene wthin the m croorgani sm
bei ng nmutated. The nurrber of mutants required wll
By TREMP O AR AN £ s BERE tpiRnl AR Phich s boen
subjbeted tunthe nnxoxfoofgaha;r’rr’avé equude edy sachgpolepeptiie.githe hastles! of
of, a nutant of each _gene w thin the genone bei.n

thy cipveint ¢4 3de alCoufertiy PehRYPdRe rmerocggmaeﬁéswmch
:%b@?ﬁ@és la¥e o $5ENRER gnﬁﬂb%he@ WIS bed raffbd AUn animal when the
croorgani snms provided in step (1) is around 10 to 20
inmﬂume$y's1hm olitHeeanimhl enbseen m tdrgaati witlo dreg anlypeptide of the
Typi cal bact erium has from 500 to,5000 genes, and
ORI ORIy AP SRS Galniel B SXfEe ey e
suﬂﬁceQQQQe hcrdO3a098: THe QiR aSH0Ake OF thg%ﬂin'feg'ﬁ hillaftiBody
sui tabl e nunber of random nmutants is around 40, 000.
resphase; typitahy pofghtrespasse. be any type of random nut ant
such as those induced chem cally; preferably, the
mutants are insertion nutants, such as transposon
In "3HeaBhSodifleRC &F 1 the | Bv&itioal gy faﬁfn\iﬁr Bhst Bedrdebjelied tfdethe
position of the insertions (eg using probes or PCR
migroorganisnwby why af exfedioacrifhbe mprqor@mm dpt exhnenle paatural

t cal on. cagr
ol SRCHR Mol YRSt S EABSRRSRDESHL by
en@bdinfert B8t s e f06H, ahd bilighal hes bﬁ@r@smﬁp Deed MEIISRASED REh
suitable for integration into the genone of G am

then @fganopxgents@cﬁ‘@hﬂheﬁ e waekitterh, orrpd thergoderFithari wag the

fggrﬁm@ gpeﬁgrgg Qns,,suilabl g, f %. %ﬁs«]&@ogr;@smcge eﬁt%t e

Osi tive®bacteri

mﬂﬁbtdéﬁishﬂ a&smer oiaﬁ&ﬁdhgaiesseldaﬁve@ér pﬁ‘ﬁ&lﬁiﬁﬂ@ﬁl}’@ﬁpudes of the
particularly suited for use wth Staph Iococcus aur eus

micieergrasITAE whichrfanhg wsed & 1%@@@29011@@@ de\gy [the myetipd of
89, 6462- 6466) and TnPrS (Al bus et al (1991)
'm$§¢eQ%A | mun. 59, 1008-1014). Is particularly
preferred if the transposons have t he propertles of
4 derlvatlves descglbed Camllj.et a

b
It wgmppﬁm@% g e tormn Fouimgl yCHFalEyne 0 ¢ RRRically

o S O St 0

anfiordidy. useddin step ¢21) dfesqne?.’rﬁrbﬁi 4 burnarpwib év orddhs heem H}fe@emwﬁh
(see Sun et al Ve 1269-1273
o R s S PORBR S Pan S D ABE R vi t 1 o

By using antibodies from the animal which has raised an immune response to the
microorganism or part thereof, immunologically relevant polypeptides may be
identified (in the context of immunogenicity and vaccine design, and particularly

polypeptides which are protective).
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activity can be used. It will be appreciated that
al t hough transposons are convenient for insertionally

WO p@sH60998 i Nng a gene, any other known nethod, PCT/GBRIvVAM0S441

devel oped in the future may be used. A further
conveni ent nmethod of insergionally inactivating a
gene, particularly in certain bacteria such as
Strept. oceus
Tl}%ﬁt i 1@3%” pgélj:(l: &4 Hl%t ﬁ%t ﬁ%i@é@?ﬂgﬁgﬂﬁhﬁ%héﬁ the g%etléﬂd of

thé ﬂiﬁlgﬂﬁorﬂarBaﬁtﬁ@hB ot inlRBnoBRO (thedehemesiptgf uked nﬁerchangeably
pneunoni ae. The eneral nmet ho al so be applied to

may
mélam@ecmcw@aﬂgam urfagg 6@&?8384 ‘9’11195@{%?1}65 fha#cﬁlvq Bffgio, an
ansformation
E%K)Ig\@mé%%}eﬂ}rﬁftlagg%?% %18 Ilggé{!{a?earrt%g\bl y carrying
selectable narkers encodlng for exanple, resistance

Thenp AL S sty o8 Q! emapt TRiginpsrirs, by & o
sufti AT 18 de Ofyrer %'AgM %gﬁgﬁtéhaﬁw @pragn;hwwm&f BadB gene

resi starce | nto the genomme of I'amentous fungi, usrng
Witlﬁﬁtthe oficronrgemzynteeine divddted] Tlht e@lrrzher of n{URENS requu‘ed will

de,g gr? tgllée( glgg%tre 19914%&5 Egéggéae Sﬂlféﬁ 1994 orcl&ngfr}rp%en the

mirB8er drk %ﬁdonw&ﬁaﬁy eﬁllesn&%é%néﬂﬁﬁmén@sr réquid@auSgive a high
described in Schiestl & Petes (1994) incorporated

chlamee]fm mytanteff@a@ng@e veithin Ih@cgql)d@le bﬁmg revasepitas 1stapeungsd)

d t.
85 B SHRRPST Bl CRIOIRL, DAY SR ERRIOR e

mﬁkd&%ﬁndn@ﬂyr@hﬂ@@ idte@(10 s Ardlhd YO @(f 20) ﬂﬂ%@ giedarhbet of genes
nut at ed m'croorgani sns wherein a different gene is

1nﬂﬁ§@ﬂ¥@ﬁ@@ﬂﬂy i nactivated in each nutant. For sone
m croorgani sns, libraries of nutants in which each
gene i s mutat ed by a transposon or other insertion

THI@MRNA badt€ridan @xnEroth b 00Rb $00@§6mest hel g the albibgr of random
m croorgani Sms may conveni ent | roduced_ by pooling

migpets sechisrad heprides eih? R0 el eé@ﬁﬁ?rﬁ?ﬁé%f Noteriggitidisa
su ta@cra %{u)ﬁbFIF qrrg?cf&mluﬁants% GTRA b e@tﬁj ve transposon

seudononas” aerugi nosa is described in
Jacobs et al (2003) Proc. Natl. Acad. Sci. USA 100,
14339-14344. hi step (2) of the method, t Luralltg
Tl@rran@@raﬁvutﬁmém@arbeaﬁ%ﬁ@e.%f eBRaREa A B3P Bowaed

chteﬁ?(m m(,h re%&aM LG Rasyd aﬂséﬁ%%xa&u'tdﬁ@ NGck S8 PR& %ﬁag&l

oor ga smor part thereof. The antibodies
mivants Nsiaery itsivistraibhidorfardni@ntentifyo theapositui ofathleeinsertions (ecr
conveni ent s urce fromthe animal (i

| (incl]udin uman) .

usTEo PR 91 FLe PREFD O Do o, SIBTEE R i EiBen arorece

b endni By fHeWeNShosoh NN idteah BRiIHASRS RRistAnde GhREr
tr%&?&b j1suc 5’15{}24; gigacu%%soelnrl (l:hed for 1gG It is
whick ikowestldction héthamiuthgs cegaiameg theGaespbsdrodi es, but

ot her anti body types may be

Transposons suitable for integration into the genome of Gram negative bacteria
include Tn5, Tnl0 and derivatives thereof. Transposons suitable for integration
into the genome of Gram positive bacteria include Tn9/6 and derivatives or
analogues thereof. Transposons particularly suited for use with Staphylococcus
aureus include Tn917 (Cheung et al (1992) Proc. Natl. Acad. Sci. US4 89, 6462-

6466) and Tn918 (Albus et al (1991) Infect. Immun. 59, 1008-1014).



10

15

30

used, such as IgA and 1gM Although it is preferred if
the anti bodies are present in or derived from serum

wo b@sasovHhodi es may be present in or derived fPONGBRIV005441

body fluids such as saliva. The anti bodies are
typically froman animal which is or has been infected
wWith the m croorganism One of the advantages ofthis
enbodi ment of the nethod is that it nakes use of

anti bodi es froman ani mal which has raised a rel evant

It i§peARuES RREREed Nf 8id BRRpbRGS tiawve ahb akortehtéesi of Get Tosy 7
W th the m croorgani sm and such antibodies are |ikely

deriyativesdlesesibpdby épﬂhd@éﬂ O8N asteriods L2, P B &7aé4. pad afe
Th ' j f

b PTG B Rl G a0 PETON QR o gruos)

JBerepiol 4anissap-4829who have been inocul ated with an
attenuated (eg vaccine) strain of the nmicroorgani smor
who have been vaccinated with a vacci ne which

F&oméiﬁgg%ti@is,p?ﬂﬁ Rfa $ B8GR5 B8R (SR Ll D GBSO OVY Bdruire
nmenbr ane’ conponent parts). Typically, the antibodies

Meged, i1p6%S1273)( 2A)thafght hey Menkhodomratlr banspasasai with {suite
as. man) whi ch has raised a protective response agai nst

AHY (LR OGEGani sm Al ternatively, the antibodies are
froman ani mal, such as an experinental animl such as
nmouse, rabbit, sheep or horse, which has been )

Tti widichel atpeetiaid Hhat Bhorighr vorsgedens rrapehvehicohber meertionally

. generate an i nmune respons ref er [ ot . '¥§
mlg‘?ﬁﬁﬁ BE F&SPo S .O?JWié{lnﬁ %?e(h%(gtora{g %tfﬁ%% é%‘%l(\giaee%rlglg%onse ©
mBfDe BN hafupBe: fdeRRntfltiodl dTadsdpomlligl ihanBiafigg taheene,
animal with |ive bacteria after inoculation. The i
peRpiulrent edrtadmi bretesiamaycth sdse SHEBIPCPGoE iRt BHDE TRCr§on-
vi.r ul ent at hegeni £ str.aj.n ; ' r.ganj I
e maBRHEEn ThBcll dran ke B AT R @os)
J BhiBnsatse 3 Bt widh Feshydied Besnelinvgionr The lbgdy] méthod may also
preferred enbodi ment, the antibodies are raised to a
beanpliphtaoftherindewor graiiesnronseiely BrYgds” to the strain
used to produce the nutant m croorgani sm Many
pat hogeni ¢ m croorgani snms exist in different
F&e Qe 0uRsrtiohals hivdititss avdceael berwgsfirmation stsiag rDNA
may have pol ypeptides in common wt oth%r sero

fragmests #r nelagdidgepricsablp otayal: iSeesalRi BRI S iﬁlﬁgéﬁg»pff%r
eMﬁalls% AR, RlerShiahTPor O@é‘or&ﬁ\ﬁﬁgt%@@ i@ e U 1D4) Infect.

an odli es rail nore er ol ogous
LehiRiln6s) 5p47-60%). | tRiamdomgasreget ineegedimmc of BNA fragments

i denti fyi c I tid ich i t | . )
ensoR O8RS B eBro RO ST SETRBRGH Tghiine
regfr?fc '&Pa%z}@e?géd?a@ ;mggrgﬁw@&mrs&ﬁe@g@%@smm{ 1.ank 87

usio er eo nofe likely to be effective
(1804) Prot. Nink Acad offei. dfSARY,dG66UH365¥) aze lpwrm. cul ar
m croorgani sm Thus, in a particularly preferred
enbodi nent where the mcroorganismis N neningitidis,

A simple insertional mutagenesis technique for a fungus is described in Schiestl &
Petes (1994) incorporated herein by reference, and include, for example, the use of

Ty elements and ribosomal DNA in yeast.
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the plurality of nutant m croorgani sns are derived
froma parent serogroup B strain, whereas the

warioshodpes are derived froman ani mal (such aBCT&BR004/005441

whi ch has raised a response to a serogroup A and/or a

serogroup C strain. It wil§ be appreciated that

anti bodi es may be pooled fromnore than one source.

For exanpl rumfro ) I ' AT
L R N
pletdlidy Bf MRl pdeicpdp hedated trhict@ ghmidniowharepati dfferent gene is
infected wmth (or convalescing froman infection wth)
insertignpllydpactivaied # RchQEkteh from a patient infected with

(or convalescing froman infection with) serogroup B

strain may al so be pool ed. Some mi croorgani snms have,
Forsoattdhicioonzahnpoliympept bfieuzotspo ménthseash tghuet is medated by a

wal | or ce|ll nmenhrane, pol ysaccharide, conponent i ch
“%SP@Wna‘?reOtLWﬁ%H%‘ﬁiegmqpnﬁ aff we#nﬁbléf i S0

m%m&%hrﬁﬁ% mhf  dohvERBNEN RN b Qucds eb? ?@cﬂfﬂgﬂ ok bhemore
m cr 6organi smin which 'sone or all of the )
repedsysateh af icdeh crmpen arftthe hidvary bedn edamplnat eemprehentve
strain ai nst_whi.ch anti bodi es.are uced.. Thu a
R BACTEY 1 THAUE s et R e e Ty g 2009
PPRL YRACEIA SASS P B eakiy Strai ns exi st in whi ch
the capsule is mssing. These "capsule m nus" strains
may conveniently be used to raise antibodies for use

in t cond st f t.he N . .at| :
e PR e BB o/ TR il r b hd Blohficisg with
aRIRARD frb THRE afidhdl OWhIRE B&Y UMsED WsC @ainuhe OfEsporse to the
I mmuni zed by the system c route using. heteral o?ous '

nEerpenigargstafor perttheredilyi Thelpriihodees 1t P b geysuiadls fym and

nmut ant strain _used.i S tahon).:. f h,a
iy 28y n%?@&c éﬂ’t“’%erl%gnéoggﬁ gl}? S qhgf %%{ngg Oﬁc?ﬁﬁﬁ% frith.
THBIBAIRY tHel :GtiBo di@Ngle o @amtiu RBRmpadrivedtfson tivamimel Hbtver,
defi ned outer nmenbrane vesicles %OVVS) va%gi 3e S%eéi ved
they onast b PERSRIS R SURFTHONRE Tueh (28 e TRpho7@uichsdhjar deenf 15

sera .. r r ' ISP HM. b ak Be
g7 S8 ERRUEE o7 DG shlfotEl kRTbub oK Re) 20
ubdd, SRS CEA audBENMNCAlthdughiinis frefetrséfiirthe tantibeBenemst pesent
patient serum as a Cont%pol for_ the conval e cenélfrso%r gmer
1

inspindesivad fiom SSEEM e SORBYAIROIAR B ETFSEHSB P ATEKE

bgg#g@ggggﬁﬂtdsgmne response. Equival ent sources of
ant \

I'bodies are available with respect to other
m croorgani sns. Conditions are provided so that when

t he antj bodies bind to the t.ant . m croorgani.s th
Thes o SO G GRS S PRIOYICN a7 OHe CHRCHR R Wi he
ntﬁﬂébll@%gblﬁs AL oPefe RivAgtatQ Jrieis @Hl%;@ﬂﬁnégﬁt 6f @ mYANbS B that it

mutant mcroorganismis not killed. In this way,
niskec ase b asibedies Hatmtdnosemalitvaneh e rasdganelengnt inmune

e S ecoton d ae s dn ek Lot L,
a?tgt{b‘aﬁis SH NiteYPto TiME tBHRWpESEded WIREY a0Vl th vE&)i! | Dlus,

preferred antibodies are ones which are from humans who are or who have been

infected with the microorganism, or who have been inoculated with an attenuated
(eg vaccine) strain of the microorganism or who have been vaccinated with a
vaccine which comprises a part of the microorganism (such as outer membrane

component parts). Typically, the antibodies used in step (2) of the method are
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such mutants, and facilitates the identification of
t he pol ypepti des which are associated with an i nmune

WO e@poe®es in an ani mal infected with m croor gaPrCEEB20A8/005441

a control, it may be convenient to use wld-type

m croorgani sns which are ahso killed under the given

conditions, or to develop conditions in which all wld

type m.cr.oorganis are kill ed. Conveni.ent | once.th
frgp e B nwiélshlt(hﬁ%faéﬁedﬁ PITRHC KPLRES against the
misheagani sma source of conplenent is added, such as

conplfenent from human, rabbit, nouse, sheep and horse.

Conveniently, the conplenment is fromthe sane source

AP BT b D P S i

SIREPAS oY) rabbit, hﬂleﬁg rérak@s@f whith Hascbedar ganubmd with the
assenbly of the menbrane attack conplex and |ysis of
heorgiE#e ciga AlleTred (EnBENSHERt AmaBHNE dTaRPPISEn Jreisrably a
I ndependent e f f. .

prls)getcﬁ*?ee 1 al"t lg}lee Sl"g{qgépep r‘g@gﬁ%ﬂ&g%oq 2 éﬁ?(ﬁtlﬁé:tﬁle 15%&@@&13%698 Gaised

mep P lderBihedrbdichilbgglitigl the agintawithelivertzctdrinaifed idneulation.
heating the serum Preferably, in this enhodi nent, the

The exrsoisarnl awmals mapdere Peemirognlaivd Widh anrmpueity parbogspic

st Bt PRl FerpRR P B0 R P g Ry B gyirtent o
atichtfred dddn (vaithendivpor kille2D01) N. Eng | Med. 344,
1058-1066. The conpl enment deposition approach to
killing the m croorganisns which retain the ability to
P} P%féﬁ%dteﬁﬁzoéﬁﬁénl@,oﬂb SftibliRaL kA0 st behidBora8ism
W . meningitidis since the serum bactericida
“lessalpgUSBA) tlsestrddoludst tmpiaface dhe miutahl aGgloodganisap. Many
l\/gd. 129, 1307-1326), whi @E%l s, based on t het same !
pghegraicomicoqganiiay FLt I LSl SPROHES | Wt &0t Fsh cach
seh o6 BS Grait thal/NBvE 328y Rbtidd38in BWhm N X/ itALTRET se@bgroups or
surviving bacteéria i's Used to assess the effectiveness
stofinssasrwetl asrpdiypelptides Whicherd aniganth hsisarpardupsotagiragns. The

rker of.the .degree.of, protectio onferred b h .
ol osing W PERE T RE O b FEROR hFRRhERE Jeel(e) fifat it
inkAhs@Stht N@ahdé et ddchitidfifs APOR PRI whach Re\emni@elo all

any suggestion that this nethod could be adapted to

sero@ntpst ¢f ribe aniciqpeganism G¢ ceosesyethi eBmonseRitppes).  Such

|ter.natjve to using conpl enent ' h 4 5t
PR EHIRHS et e Brng, Samre el e e h Sy Bbe
el RIS a Sfhe e iri@eYofiseroghipa ot k Padicelar {didtbelyabismd THS, in a
cell) and delivers a cytotoxic agent to the cell. For
paskerie prefaeedngneadimenly where sthe JRICFROFSaRR oAy MHTegHIdls,

oSG AP, O By 0, T B
sthdng vilierdab efe aatibbdiodyre By vdrbframnantanirhal (euchass trhd)) oyhivin bas

t he anti body which binds to the nutant njcroorganis
raisgdzp pesnense 4At 4 ISEREIOMPHE AR/ 6t 6x$eé_0%@1§h{8 ﬁ’é”?/mbe?t will' be

ap%irgc%:t&l ¥ha‘fya518}t_>6)&ﬂescrrpfy b p%bédbﬁom more than one source. For

example, serum from a patient infected with (or convalescing from an infection

with) serogroup A strain may be pooled with serum from a patient infected with
(or convalescing from an infection with) serogroup C strain. Serum from a patient
infected with (or convalescing from an infection with) serogroup B strain may also

be pooled. Some microorganisms have, in addition to polypeptide components of
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indirectly cytotoxic. By indirectly cytotoxic we
i nclude an enzyne that is capable of activating a

WO 200a609e3 y non-toxi c conpound to a cytotoxi c PONEBvd/005441

A simlar techni que has been used to target tunour
cells using tunour-selectipne anti bodi es and has been
cal |l ed ADEPT (anti body-di rected enzyne prodrug

her ap 37 VA i
oSSR O BRI LA ot o
in@ﬁm&%%m58 In Z@@Lﬂ?&%retaﬂdd Sembéimeat, ials doh98&8¢ntRbase a strain

Nat|. Acad.. Sci USA 85, 4842- 4846 all of which are
ofj the BriprePTRAREEM Al PEIGh Jope @rab fiibepolyageharide coppeaenty have

[ (o] t
R
bactttrxa haveea dapyde naedyl pﬁdbmhml’lﬂ$ eofusdfsacchapidec duv eypicalty

SR SR SRR b e HAGR'AS
v&he&w&yds@@? {018t RhAbdd1&s 1%[‘ LiCRNEE e cHhdBteP of the method.

nmorouracil, proteases such as Serratia protease,
t hernol ysin, subtilisin, carboxypeptidases and

SRR 0L P S LS R B BBl prosentm
foRo RN YA RAXERE Bk 38188 inthsefiztd hPRLE APMektd Rute using

prodrugs that contain D-am no acid substituents,
hect@col@@hwstmd nYymeigngitichs 8s hbtercéegcalé tt@ﬂiedag@nhﬁaam used

SRR 090 H5BL B R SRS v

NCORMBEdifiNG ehdldSodlehivahi petkny tilnhmizdt afth ldéﬁﬁecﬁ I egter
drugs and penicillin am dases useful for converting

m@lmbge@e desiplon{OYaM) arceipederivad Hemibe sergermapwd thmB isolate

I—I%D 2@0)%81%% e%cen?r ?fﬁ&e%gr%dy lsm?g 3&? ﬁwaja&{towm %%Vg Y834 a

r enZymes and prodrugs ol a

si@fifieas esmusé kpatss@esthe lihfeaises badkrisc UIIDSUIﬂ@S&ﬁSumstance it
phosphat ases and car boxypepti dases, and prodrugs be
mpy bpapedl Pruspregiy DafientiferupaaT 8 ganiEgldes the Fgmvalescent serum

c e
S0 e 0 PP 8, P SUEL € SLENLAL 100,26 Sonse
E@lﬁalémh@ﬂurcédﬁl of amhibodlesange nbtailebleuresls; respect to other
Intercal ating agents including adrianycin and
MEERAITEHBYTI n; spi ndl e poi sons such as vinca al kal oi ds;
and anti-netabolites including antifolates,
anti-purines, anti-pyrimdines or hydroxyurea. Al so
Comiiticgedrea p&)vdziedn ogethiat pand thy snsbodiesadimdrytgdahd mMmutant

whi ch produc ani.de upon acti.on, wi.th a rb hydr. at
PG RG WAL FICRATSAET BOrSh MERE R ER Lo ot gasties
dotm qué thd Rﬂﬁam frﬁéro@fg%ﬂine RS BnCANGH gaﬁwi@ h%hkﬂled
wild type (or parént) m croor gani sns (a

Ini ﬂu:iaewdy tlheamhp ceert thao fthoratrantas) micperggwbms tie dN]ﬁloh a gene
ther ud e C t nt ¢roor gani ar
appBy PRDBE e AEGh Pica Tele Shiaty dndptetiigss" Gat e
anﬂ%&'}p ﬁ@tlbﬂz%r whids rbupsh{ﬂéjs e bfb@lcﬁa@td RdiRWet RN Relection for

herefore1s involved in an i nmune response) I n one
suelmbwtante,nmd Silitaies dhelédentidicaioort of rthe patypenédesywiraho Ars

rvi.v
assoc1atecF Wwith an 1mm1gle response in an animal infected with microorganism.

As a control, it may be convenient to use wild-type microorganisms which are also
killed under the given conditions, or to develop conditions in which all wild type

microorganisms are killed.
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mut ants are responsi ble for conferring the ability to
withstand killing, the nutati on of each nutant nay

whawkoswssed i nto the parental strain and the BUI/GBRG4/005441

of the backcrossed nmutant to survive the killing

conditions confirmed. Thelgene containing the nmutation

is identified using nmethods well known in the art. For

exanpl e, when the nutation is an insertion nutation,

it is convenient to sequence fromthe insertion into
Céhenfehankionge DNA adtitblies nhaveo dregancartactithewita the mutant

transpgson has been used to cre nmut ant
ﬁ%ksosp

MIFREEEHYAM sHEce jof GemRIGRTEniSe A | PRl R e fram
t

LSRR JLONSRPRAS TVt bt Bl fom

ths tsﬁne E@)reanfit kpemes e anlmajl) asrthe mztybreiyv\mmibOdms $gangtadlydeG

Zacsdlﬁf; sﬁl nixfgl?a?tq?gorwl tocggHSl*lﬁ]%e én iﬁeﬁ%@@n at £ g]gﬁaalcroorgamsm
as§§£ﬁ%t b ehPhRgBrehe! Qﬁ&ﬁb&&ﬁﬁ%)% a1 e bﬂ&h@ croorganism.

antibiotic resistance conferred by the transposon and
Cmpleh;ent—hledlpﬂedslﬁﬂnhg i¥Hedepiendand rcgc £ prgsgeeronf eclbhfom the
cent to the transposon uen
bl Ao St Heamreaie Doetite EaPREr T SOy ged M0 ki be
inhGRRERAS AR atid ile kMAPN | Mer s mhlch.anneal close to the
pol yl i nker sequences of the plasm d. The sequences nay
be subjected to DNA dat abase searches to determne if
e .transposon has i.nt.er n T
P By R aee BB e B LA 8 s il Grom
déﬁﬁk&fr@!raﬁl%gﬁ‘@\te t@@ﬂpleﬁluﬁme@mae@mng i ﬂesbhhecbubWad,]icyt
avai | abl e dat abases such as ENMBL and_GenBan
(08PN b g reith S4bddaMads IRy AIrpEHPa By g e 344,
1 e not only the regions of DNA that code for a
%%F ptide but also regulatory regi ons of DNA such as
regions of DNA that regulate transcription,
transl ation_and, for sone m.croorgani sns,

f.
T hrq\mompiﬁmgnt deﬁ@m@@h appr ﬁ%qhufeé%}lll&ngothﬁﬁ%worwﬁé* 1“68 fgﬁm
the egbqhﬂla t9 rb?nd[ I}, PRgo fb%ﬁ{%g' {39 é%&'ﬂgﬂf esuiRAdid Qe SHE N,

ganrsns rons an Pce recognition sites.
mé’)ﬁ@gﬁz’aﬁsl Mncesthguenee banﬁencumlt agAY c(SBtAh sec déﬂtls;cthneldelg eh el

d 4 tl
(180908 B i dRBs LA 100 Vi g6 o ns e imS BGRE
wdM B di§Rkdaon %kb&ﬁtrﬁucﬁoﬁe%{eg&ir&g ﬁ’rthé"%ﬁse Jﬂ"‘ﬁledSBAV%’e

sequence or a restriction fragnent adjacent to fhe
nurilees tof watvedn gleaveeriatis edefd tD gmssetlheteéfenm@ele@ of serum in killing

bqekeeBd EBRTAC R Pam et dnetm ora et edSmed hy the

stz QSécb’tBeglg@ﬂ% td the laftipbBELhId Asf faI he tieyikbetbsodrk QRvare
probing i$ done under stringent conditions to ensure

theteathat meverebesn amd snggestion ¢hait thie méthodlsouidnéd, adgpted to

1dent?§rmg an%gensdlg ?I.’Elé:lf(.)gll‘ggglsg‘lg.e gene.

As an alternative to using complement to kill the cells to which the antibodies
bind, a moiety may be used which binds selectively to the antibodies (which bind
the cell) and delivers a cytotoxic agent to the cell. For example, the moiety may
be a further antibody which recognizes the antibodies bound to the microorganism

and delivers the cytotoxic agent to the cell. Thus, the further antibody may be an
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The gene may be sequenced using standard net hods and
t he pol ypepti de encoded by the gene identified, for

wex@spb®odHy transl ating the codi ng sequence of PETY&B2004/005441

gene, or the sequence may al ready be avail able as part
of a sequenced m croorganiijgm genone. As described in
nore detail in the Exanple, particular genes

A L b e e
is GNaskGnf Arbbdy). , TINVBRZRic AMVE206P be NivBABBE t(1OKEA)r, it may be

~ NMVB2035, NWVB1351 ci__Fm,l and Fnv), NMB1574 (HvC) Nl\/BlZ%‘?
indireiix)cytaiwee. 8 5% ipdijeshy CHiRIqxH9 We e afigt that3g capable

oI B 0 RAIORS RNk Ny 74 (g sl

teMMAR7iRs HIMBASET o fargeh thecly chls psiagitmoowesetective antibodies
t f ., NVB0191 (ParA fam | NVB17

st Al A OF OGRS AgarHA) SoASIOBS e PEAY) 5l O

s DIVEIR88 IER é@%??@r.of kS SRT 53 -FEN I BGkkdvll &1 Thess) Br-.
genone sequence for N. neningitidis is available, for

J eSadrpt 68 TWRT0Bhent rRenier wt e@df 1988 direc. Réetéatastd. OTi G4 85,
WWW tigr,org.. t hough t hese genes formpart of the
s e il s S B b e BE R 2h R

inventors are aware, they have not been isolated, the
pol ypepti des they encode have not been produced, and

Etdyeree— ipsodmag paii mehiderihe falloving pokalipembogelptasgeyseful for

d b f.ul t,. i

TG RR SRR S e Sretul IR RERer S at el resd Miony

for ][&oﬁ%@ﬁl?g APhAS-candinval pdhsand feagdres! oytaside deanimse
0

such valiants and fragnents, and includes the
ugehiil yfoe prangesing haan-tops éef%égocé’#@&ﬂ’e 4R e seHIBREE afite -

along wWwth variants and fr t , : j _
IO Eel PSR s e RRmaRFe s Sy
pegﬁ%g‘ey SiRNSa@bssikie skdti hedusdfulntsre cortaaiihg hedptide-containing
referably, the variants, fragnents and fusigns of the

prgilpign em efseealsongs. aPelaiearhepyRptidases d ¢saiub ofQF p EpRYHENE

i ch.,gives .ri.-se to 7] ' ' i .
orietoEn g Feitath TREmi YR e taBhid kel O B2, 208 e ol
oA AGHBRE Sn@ASrhMEi@Re weéful e coaverpeptlydesyldted erodrugs into

sequence i s given above are ones which gives ris

to
fraedtuga) PAroigmanst issbdifor camearting drees HsEivABId With, B-fardams

.inyention also .includes isolat o] cl |

iSRG e DB b frrares Bl 0L B SR B, U yaized o

tHeRentXARRL Berls RYi B SHeabkyackiiBor stehlbedylc@dumointefie® dluger
encodi ng the variants, fragnents or fusions. The:
invention al so includes expression vectors conprising

uch pol ynucl eot.i des I s rdBinRdssUq
B R 0 S o0 BOShgse! LS i s
ghiglhhidade] Sidsphaihes palyReniypasiddese ahdetodrngs be prepared
Exanpl es are antigens identified .
from any of the various classes of anti-tumour compounds for example alkylating
agents (nitrogen mustards) including cyclophosphamide, bisulphan, chlorambucil
and nitrosoureas; intercalating agents including adriamycin and dactinomycin;

spindle poisons such as vinca alkaloids; and anti-metabolites including anti-

folates, anti-purines, anti-pyrimidines or hydroxyurea.
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by the nethod of the invention. Ml ecular biological
nmet hods for use in the practice of the nethod of the

w0 poosfsioeh are well known in the art, for exanpCEGBr@ai005441

Sanmbr ook & Russell (2001) Mol ecular Coning, a

| aboratory manual, third @dition, Cold Spring Harbor

I aboratory Press, Cold Spring Harbor, New York,

ef.ene

AR LA ARl PBroduce oo
updttacsérewsh 6 tarbbhydrdle cifavingennghbiod (but not

necessarily step (5)) so that a gene encoding a

pol ypepti de which i s associated with an i mmune
MUESP HAREo dr arfn ANy 144}%/@ *a?cs RaemsHY g6t eé;;ahﬁlé hﬁose

m croorganfsmis | ent| i'ed. The gene may be cl oned
coadifione ouhéivhckitl db wiklytype (mspman@dnmroogmms (@eldindeet the

. le b th | h t
mEorHord BRSSP o1 SlEdflento T SIS SRCt ne ortan
mf@é/or?ﬁuwgre 1i@ry ﬁ%@é"ﬁiu@at&h’ il 8ephd {idhCercaliat @@O%Bﬁﬁe

In O er mcroor anisns or in other strains of the
whick bomls g thesamnbadnds Gndrihergfor¢ soinselved irpan st}amume SESPPRSE)-

i BRG0G0 v

mBfafis %feail%lspbnﬁ%lej RastnERIRIMansao |v€i&ﬁtah1ti)l\.11hﬂ§ Sﬂhe mutatmn
preferably at | east 95% sequence identity with th

olgeach snitew] mee dva@lsnr@ssed e Hb@l pafenigh strpipy et then abl@Fy of the
t b
o GitaRen e ACSHEE Bue KIFE bR A bushREL. OO0 ™ ¢

nucl ei ¢ aci d sequence and anot her can be determ ned
usi ng the GAP program of the_University of V\L con5| n
Th@ogqmt@nta@m@e wHieh e isidentifieteugyan ediods ay o lppw in the
r: S;
aré\'h E%r ex eS ?f&rh%ﬁ t@% &%aﬂ%}l 15 Qgﬁ%ﬁfo%qﬂ{él{aggﬁ elt %é; B&J{%Plseg[s to
setjferich @roﬁf BB &s\aﬁﬁm ihtoethgSmeking DNFobibk insietboogandsm. When a

nmenbrane and the probe (which, in this case.is >200
trangposen hpg beenjused &gleﬁt)a themutant gHerPPLANISHS- ¥ figConvenient to

) Q o lo

oIS LB el eyl B fafh

fr@mtthaﬁr&iwlﬂﬁﬁagﬂiﬁaﬂitSsedﬁctddhlﬁ WY ) (\mth tahestma’uma eizygenghich
may be made which ar for exampl e 30%.ar. 40

% 0
ci D RGOS Do SR 25 TGOS RRA ot Bty s
trzgﬁg(?son Rref g ivfa%gn(ﬁ r%@n?é"éc‘ﬁnb é.sﬂﬁ@ @&dm&ﬁmﬂ@@n e BRE of

I Ng sequence e variant and fragments may be
arftibieid resistandeecqniermsde by tled traxpﬂpbwm ehdkobi Hegshe Phasmidhelhe

t |
kA T SETHC EHGA AR 16 Sl RSP o nalt DY Agped using
tw%t gﬁlﬁtﬁl‘)vlnkﬁ dnftdalOf thBeeARMAIotoRinst dfethen@pb&ih, aRd two

Ing or synthesising the identified gene or a
pm/raers awlticlo rnfiged gphasat tot the rmdyflinker sequgsbesn Of)ffhﬁs pletsg@nelhe

se(c)prlen\éeasr I1r?al}t bg rsu Jre%%rg{e{?) DI\PX' edate{%agentslaaorc cfepe%n'illge%’f the

transposon has interrupted a known gene. Thus, conveniently, sequence obtained

by this method is compared against the sequences present in the publicly available
databases such as EMBL and GenBank, or a complete genome sequence, if

available.
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pol ynucl eoti de obt ai nabl e or obtained by this
nmet hod. Preferably, the pol ynucl eoti de encodes a

w@elogpePbi de which is i mMmunogeni ¢ and i s react POEGBRG0A/005441

the anti bodies froman ani mal which has been subj ected
to the m croorgani smfrompwhi ch the gene was
identified. The invention also includes a nethod of

selectin i Cr 00 ni sm nu i I:
B E I S A ARSI AR QaORne ERGRghadha
A5 S SR8y Ne@BnaNbMENMEedh hasrdean SHbDRA ethat arepiiate

m croorgdani sm This nmethod conprises cayryi n%&i\lﬂt
tratseqysion] jransiatios) andf fartremeaRisERPISTUTRS SPRGBR T FiNA. Thus,

whet her or. not steps (4 - (5) : ri. Aimdino
thpaendioiznbiion BBl PR (el Hion ioRifabR (LBG A dading
seqéRbnatl Br efmebigahied ibsont bhd spiehecbguhtiontsites not

able to bind to the antibodies. Al though as di scussed

above the nmethod of the invention is useful in

| dent i Ty LGCE NG RN ANk SBEhOPTHRES B |
TYR”E}Q‘Q‘/’ ﬁégll | E%ﬁgﬁ%ﬁg%e?g}%gd@f lt he&%et hod is 1use to1s
dérileat Coytvandntize piqudsss fcfasent@thei anide of gentraspodoncite apel as

associated with an i mmuyne response..(Once identifije
Uy PEAGESY 8 © § S HARBTAATEN] O 506 ‘G PRe O & DNA

{ i Bedfity ARYivERdt fifeP@deyPRPEdcdetoatake a
regﬁlgﬁgfg?aggl%ﬁwg%ggﬁg t%)gtgﬁtli filgd,_ aénbglet hg sequence of
hitrdigatibly pebt ivdéh whigh tesidntify, oel deldiecsemiar gid-tims gaagsm,

sequence,, I n_further enbodi nents, the antigen may be a
the capAwRPdige WiEYPUEHEI fi ed pol ypeptide or may be a

variant of the identified polypeptide or nay be a

fusion of the polypeptide or fragment or variant,
ItRs agfentds ifahe hiybridideroni frobiag joIdppe paierestiipgenh sopditians to

ML T R e

ggg[ypepti de. Typically, fragnents are at |east 10, 15,
20, 30, 40 , 50, 100 or nore am no acids, but |ess
t han 500, 400 300 or 200 amino acids. Variants of the
ol ypeptide may be nade j 3 i ude
TRp RN e s Gt S iy g ATl e Bl Bppiencoded
b§ HeSRhY fehNBe® foXAmS R 5L MB]atlME thendreliey sqadnce fodtigegene,
do not substantially alter the normal function of the
opthetseqrenc@ymayciesdy vawvitabla dspatt gt RoRgeenced THEOREREG ST
conmbi nations such as Ay, Ala; Vval, lie, Leu; Asp,
EBMWAsn, G n; Ser, Thr; Lys, Arg; and Phe, Tyr. Such
variants may be made using the well known nethods of
protein _engineering, and site-directed nutagenesi 'bAh
Apaiesiriheilap eprgsdetat in i Byaraplsy BArfifyaE SEhS JgeRiiRe by the
mi\,ég (a0 (BENERASH ds CHS STEMARLY eQSTSEQ& AR R, FINRIM 1345,
ateéd 'm ¢croorgani sns or other strains of the
NMBIT3S! HBMGTD (RapCcfatily), NEBO2TS, AVBE65§,pedii1des (Grave,

at | east 70% sequence jdenti e pref t
NN e oW Seenten: treht Ty, RS BR T SREOf s
PR ERA @%Reféugi EP\?MEMMJ R ey pendi devidess i(fead),

using t met hod “of the
NMBO0339, NMB0401 (putA), NMBI1467 (PPX), NMB2056, NMBO0808,
NMBO0774 (upp), NMA0078, NMB0337 (branched-chain amino acid transferase),
NMBO0191 (ParA family), NMB1710 (glutamate dehydrogenase (gdhA),

NMBO0062 (rfbA-1) and NMB1583 (hisB) genes of Neisseria meningitidis. The

genome sequence for N. meningitidis is available, for example from The Institute
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i nvention. The percent sequence identity between two
pol ypepti des may be determ ned using suitable conputer

w@e@dnenyss for exanple the GAP program of the PCT/GB2004/005441

Uni versity of Wsconsin Genetic Conmputing Goup and it
wi ||l be appreciated that percent identity is
calculated in relation to pol ypepti des whose sequence

s beep ali timall.y. Th ' )
onpeutatroac] WIoRh MBS oS Bu IRy odRY forp part of
theRAsAHaT harmses eglienddd, at T2%k) thiimleaiors Aeiatarfabe@Rave

4673-80). The paraneters used y be gs foll oc\érﬁ: Fda%t
nqsdicemisglated) the RRERED s bt @rcede kdvedior Bestorafucsyand there
iWondow o1 ze; ; 6 wQffuf AP t
isgtoahgnaflr iy BepdBPoRRIE ol oo TP S WSER B gognponen
od vgeiment paranmeters: gap open penalty; 10, gap

extension penalty; 0.05. Scoring matrix: BLOSUM The

fusions may be fusions with any suitable polypeptide.
THYPHEa L htiof HRIRRL YIREREIAAR defeORGHWRE &AY inSthaPlkBmbRs and

enhance the I mmune response to the polypeptide it is
virimedanidofraghteatsf arsli fHinioparof wech warjantearsl hagypedptandanelvgdes

facilitate rification, for ex |l e by constitutin
thg PP DL 5P acr b ey MR RS s TRt 1 b
fr%%nexft%er&?faﬁﬁ!fﬁsioﬁi‘o?sflfch@atgﬁleﬁﬁraﬁﬁ%ﬁﬂﬁﬁphﬁri@lﬁb, Fbments
us, the fusion partner nmay conprise oligo-histidine

aiot fotiorer a@nilesoribed ds wivire ek delowr. c oBegifaraldy. Abe keriants,

ions. It . al so be an epitope. f I
ORI AP IR B Ta Ry EED1 H U0 LPHE 1 ST orpia sgreode o
p&%égiﬁﬁ@%«hi&h 68§ 91se o meihingty ahtivtalidsngaiiivt ANth@engiadis.

descri bed above, and antigens obtainabl e or obtaine
Shyilarlyepueferdbld thervariants, Jisaareis end asions of Hie RAVRSREAg whose

may be. cl.oned into vectors,..S i T
St B3I BiSoh s U 2 DILERAR, spioocics
aSBYR OV PheseNtidisN Tastineslibs, alsudithakes Hasdbied i milynyctasites

manmal i an and insect host cells. The ant iEgens ogp tfhe
enqedingtthopolipgptidenmihpse AUEIESF EESBUCH inghe Example (preferably

ol ynucl eot | A suital i t
R ST PooL e hanhe Jngltlimadod: Lokl cohe
iSxatieNElsé Meludde ekpesgonvestoisaldmypraitg suabl mlyfEtleotides and

expression vector series g

‘gd E. coli ﬁQOSt 8e| I.g C}such
hogt Bl commisin g FIPHRPYPHEROTLSH PRE ¥eRIOTHEGS BedPERPIT BHMN°
o 5 . ' ni | .
P Bl Ey% B ek BEncEld R SRR e e heneichanek
b¢ eheurmthesofthsavsstéeh. above, and the fusion is purified
using the affinity colum (eg such as a nickel or
cobalt affinity colum).

Molecular biological methods for use in the practice of the method of the

invention are well known in the art, for example from Sambrook & Russell (2001)
Molecular Cloning, a laboratory manual, third edition, Cold Spring Harbor
laboratory Press, Cold Spring Harbor, New York, incorporated herein by

reference.

Tt will be appreciated that the invention also includes carrying out steps (1) to (4)
of the method (but not necessarily step (5)) so that a gene encoding a polypeptide

which is associated with an immune response in an animal which has been
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It wll be appreciated that the antigen or a
pol ynucl eoti de encodi ng the antigen (such as a DNA

wolosoeloey is particularly suited for use as i PCEHGB2004/005441

vaccine. In that case, the antigen is purified from
the host cell it is producggl in (or if produced by
peptide synthesis purified fromany contam nants of

i cal. nt+ge
s?’tHgﬁte E}? %rtog gfn né ¥de&1¥1ﬁe@ Tlge ﬁé) %%} g (1181’?6%1 and

erial | | ess

sécﬁ@ﬂcea%r mie¥obe Qs Hed Or éﬁ(@thd@lsgd,%r cbahqﬂeby tising the polymerase
formul ated for use in a vaccine. The antig deslrab

chain g%@%ﬁ@m&pngpemw@% A1 filE SBIUSTFRys ¥ AFLHS O gernaﬁnay
rt &350

miadfy B aPBle B A BEE A ATRES B Bihek dicAh 8 tshef‘%

oﬂﬁt btgeis dﬁthmmacrsmucrmabMeamiacﬂomeg, 1scéam‘rg mypﬁxe&pmgtthe gene.

buffered saline. Wilst it is ant i
S P e o s BRSPS f S P R
%ﬁﬁ% [rnﬁ)% gre'fé}alﬂ 63 60t B3 %q&n@@ alcABeL Wdst %&eferably at least

ether wth One or nore acceptabl é
96%&mﬂ6ﬁ$euEhEQmmﬂhthwﬁa&smubwd&eihan@@p@aﬁh eﬂﬁ@ﬂh@@ Of
sense of bei ng npati ble with the an

f~th
CPWTRTEPBFFPAERD AOIEUHRT BRFIHRT Gy e é%‘?‘%fignTlt}F fegree of

Iéipd)rfeaﬂdcy 548 s&RERGSMA adbiler B ¥RE&EmShed using
Ssaﬁﬁﬁggﬁﬂic %% sté?ﬁ'e aﬁdg% rgaen free. Thee ust
O

thea@AP peogray Oﬁﬂ@dJmam‘zeﬂ pEWtisopniin ElommariearSraapuvant .
Active inmunisation of the patient is preferred. In
this approach, one or nore antigens are prepared in an

VaAERE QY SenbOlréndldtdrRR et lgfybﬂid[& aidiet 8ipin@e@djondahs to
and carriers and adm nistered to the patient in known

theagene. i ‘Sabvigentidyeumearn thal te Igaﬁ@ehlﬂ?f@d?f?d 8 teprisberveicgthe
t t I |
oo RGP T 0 3L iy Ay R T 20

nﬂb’l@lét@é‘s ﬁﬁlengﬁp @NinMsolfoAlnd &ld manobiliead geale/hyblidises patbe is
as mg , Vvegetable oils (such as arachis

Waislrmls é x BRGran Gobryd Blipr SShelsRd-Bp Wa@%{ﬁ@)ﬁ M Na
%%Eten1(see for exanple GB-A-2 189 141). "Pluronic"
‘t¥™a Registered Trade Mark. The patient to be

i mmuni sed is a patient requiring to be protected from
infection with the m croorgani sm The aforenen%ﬁoned

Faamfa@enﬁ th¢ genedor FrerRtipBiecRe) MY Py HACE SHHF 8, EX CHaMRY:
h [
@%ﬁ’ T e?%g%)oxo 50% &Oéd‘?" ?bb% Itﬂf%%? d9 : nCF total of t{ne

' any Conventi onal’ met ho ing ora
caidl Refeerdll ghametdndudicall aneous the codihg asmencd. afe variant

|nject|on The treat ment st of si ngl e dose
apg Tragpeis By Py fered do e@sT, W@i/at%fio fryiﬂ%le%tf&ts It will
be appreciated that the vaccine of t he |nvent|on,

depending on its antigen conponent (or
Tivas shielintention ale) inchmles henctiself fof making lagpol yreickistidé theunethod

nmedi ci ne and veterinary nmedic ses..caused.b

CATIEFIEBE FAHY SHs Er R o) §4> ann *;1 dﬂ?ﬁl&? of e Rvgaion’ and
1&)@%?& Gynthesising the identified gene or a variant or fragment thereof or a
fusion of such gene or variant or fragment. The invention also includes a

polynucleotide obtainable or obtained by this method.
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ani mals. The vaccines of the invention, when
contai ning an appropriate antigen or pol ynucl eotide

we@r@sms099s an antigen, are useful in man but al BOT/GB2004/005441

for exanple, cows, sheep, pigs, horses, dogs and cats,
and in poultry such as chigkens, turkeys, ducks and
geese. Thus, the invention also includes a nethod of

vacci.nating. an . ndivi dual agaj nst.. i.cf oorgani sm .the
iR B rEr LG S St b PP g r e, NaSh TG PR g, A
isOfh R MWD FhePRHtIOERE ERint A8 LREACWRIGH das dath gEFkcted to the
vacci ne as descri bed above. The invention also
miieropugaeismiftes whishdhe gene veastilgicdor pol ynucl eoti de
encodi ng ananti gen) as descri bed above in the
manuf acture of a vaccine for vaccinating an
Theaiwhastadlso Theudentigehodbrl tdlectingventidroor gamiymb@utaseidin a
as the sole antigen in _a vaccine or it may be used jn
gensndicading erpoliipentidn WaKchamesgerRtednrEdh AR ANgYns dEWPnsg 10 an
th : i _ . | gani _
LI 85 oo hElRT { BEIRR U ELARE CAM SRR ol pmprises
cahisd oliSsteRATY 1ov@) af dhensiethd B vy inyentoomntyiiretiebr wir tolot steps
conmponent s used i.n _vacci nes fﬁé'tqe %Hgnd/or C .
(D §9 oip sarripq oy ThedBVEHAY @ dRe e muiph Hergorganism
oBAki L SHERIRADaNL %xe%d%@ﬁ UASHIRROLRALD A RBRLARE.
enophi 'us and/ or Streptococcus pneunoni ae. The
addi ti onal antigenic conponents may be pol ypepti des or

ASORYEL it optt JReuRERar CALE MHgared e Speplying

o e | seq. isf plrtiaxamplRefci¥ok af a
sGR RPN S HRIR, HESBORAGCLSSR, i) PLUSHAND (BelolBK Al ahe

medrodi tulused yo pdedtdyr pelypeptidee faprove mivesrgeyisangvhich are

met hods .of vaccination if the.anti n.,i.s .t he
GRS OBt By Eny TF (AL BantdS e 15hle tp Bae o0
aﬂ@gﬁ%a&gm%ﬂ@p&yﬁqﬁm@npleS), such as the NVB0338 gene,

or a variant ‘or fragnent or fusion as descri bed above

(or a polynucl eotide encodi ng said antigen), and that

he di sease.to be wvaccinated ' i s. Nei '

ThHe ApRe: T 5° (R BRY P e aotedr SrreagBiitiat and the
sdu¥RRL dfQRe '1&%@@1@%@@ @egity bbaeticad Goaatergedetsadenby. In
reference to the follow ng non-limting Exanples and
figu pabodier s he RNGEeTamay P oAragrahal (16 IRupHEs el aePide

of a preferred odji f . the. .

of it 8r leiyal 208 MeERAke HonipRFudEbE St Obe (4 fusion of the
p61 phidefdr Magh®Rionghtiadi s The application of GSI in

tni

s exanpl e involves screening libraries of
insertional nmutants of N. nmeningitidis for strains

R0t Gy I, S ol ot ol b
265! ortB0% or ee’h By 56%d drdEa wr IO Virot 86Psor 90% of the total of the
polypeptide. Typically, fragments are at least 10, 15, 20, 30, 40 , 50, 100 or more
amino acids, but less than 500, 400, 300 or 200 amino acids. Variants of the
polypeptide may be made. By “variants” we include insertions, deletions and
substitutions, either conservative or non-conservative, where such changes do not

substantially alter the normal function of the protein. By “conservative

substitutions” is intended combinations such as Gly, Ala; Val, lle, Leu; Asp, Glu;
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of the sequenced NnB isolate, M58, with sera raised
in mce against a capsule mnus of the sane strain. A

W 21084060095 40, 000 nmut ants was anal ysed wi t h serBCT/aB2@d/005441

in mce by intraperitoneal inmunisation with the
honol ogous strain; the SBAjgf this sera is around
2,000 against the wild-type strain. Surviving nutants

ect.ed. when th i_brary. s exposed .to serum a
A S TR U S e T SR e B B Pt e
Well BSdvabhesbdybreirbiein dnihebfi@NSR0GRN t kA hitaferefist he
surviving mutants was responsible for the abrlity to
wi thstand killing, the mutations were backcrossed into

t.r.al t.he Cc ed.mutants were

AJPRLE AL it B0 PRRCEE SR T B e
ahbbel- forpexamplit h&obBAclaftie ns@queraenBf of h@hgenains of the
af fected by _the transposon was exam ned by isol ating
TRITEP L $2RHE 0 FRICAIAS &% YBIRNS Pelypeifiden hREs ot kastud)vowequence
R SO el O TN oAl S B PR at ot
SSth eeeiMideiltityelith itles papsasidandertfiedemhgniteetiethyd sErthe
drompatients (Kizil et al (1999) Infect |Immun. 67,
1%‘5%1?9‘5'1). NVB0338 is a gene of previously unknown
function which encodes a pol ypeptide that is predicted
to contain two transmenbrane domains, and is | ocated
T petveniceehense ideatity. beTheenamionolgeptdeagae be detemeindd dsing

by .NMB0338 i s: S

SRR TR RIS &2 FARE e PR R RS ey

Whisconsin Genetic Computing Group and it will be appreciated that percent

NWKLI YTVI KT LLLFLLLAVI AVTFSYLPGEKFBEPLIVVLFGNRMHI

idegiAis FeRuIaSIdREEMNERIRATKINARI BN ST APPADNARESTKOR ligned

oTPeré are several practical advantages of using NnB
or?@Sl aside fromthe public health inperative: a)

the bacteriumis genetically tractable; b) killing of

the bacterium by effector inmmune mechanismis

Toe rediggmeniomag ralfematisgs die; cayied mat geingntheselpgtah ¥ spragmm

RS DB R S B

n8§TegE GlpsysA, B, and C, respectively); and d)
wel | -characterised clinical resources are avail able

Fagroaiminse gisnpenicaprangisrs Kotuypbt(ertdatize ilaivtiadawmize; 5, gap

| st fs: rd cd - ANt i y be
pglgag h%’i Iﬁaﬁbgﬁ'{%l 38 idéa%%%lgééfgf ggls}" gﬁtﬂ&c@ggﬁ%&teg?g ets of
Mdtiple mligirdait pantrietepdiges opeh uBaY;El 00y essd Fnaltin@los.
no. Curre.n”éé l.icensed bacterial vaccine targets an
SexnginaEr: BEReUM oduct. Second, sera will contain
antibodies to nultiple antigens, and, |oss of a single
antigen may not affect the survival of nutants. W
Thaviesiahy ey bs hiowinng hveth ewensudtablengolypérgeiei oMypidally, the
era raised a i'qft' taggenhom) ogus strain, relevant
PURPTRIRs Swee Vs 11s j398n ? fmuansss ihfy Imppmepicsaense to the
Stivhepid@aiSis Blsed &, AThel RS oHBaRtherAHYABE 2P6R pBHt i
pt zig\%ikll) t ﬁe Sﬁi gh t F}er oué)g?ut est ep}’g1 do%ngrtp%i§ hﬁ%@f&ahmes
purification, for example by constituting a binding site for a moiety that can be
immobilised in, for example, an affinity chromatography column. Thus, the
fusion partner may comprise oligo-histidine or other amino acids which bind to
cobalt or nickel ions. It may also be an epitope for a monoclonal antibody such as

a Myc epitope.
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technically demandi ng or costly procedures (such as
protein expression/purification and i mmuni sation), and

wQ2ooknemss sanpl es can be used in the assay ratPEr/GBh@EA/005441

relying solely on animal data. GSI will rapidly

pi npoi nt the subset of surface proteins that elicit
bactericidal activity, allowing nore detailed anal ysis
of a smaller nunber of candidates. 1. ldentification
of targets of bactericidal antibodies using GSI Mirine

HRI tveRliGe Al RicNfles, NBlRFREO GO UEISId i NBakiAR0a WA en as
sera, are used to i cient i f cross-reacti ve anti gens

depraibed phover andobtigensebtainge of 9btained by traumetsed by t he
system c route with heterol ogous strains: the strains
will be selected and/or constructed to avoid isol ates

Thiet hollyingclsaides iofmihe Otny Ptioan thayUBe SEbRAY PRo 1ddorBCYLE as
and conval escent sera frompatients infected wit h

SRPISWRCT Yentereeds BrKell keatmen theirs (Pebwicsless Byylr prsent in
hYé! Je Is, %ﬁ Ma%gar &?B}égst ér%\%aﬁgn al?cpgls ﬁ‘ﬁ]& I.Jcrm]smll"ﬁggnngens

sanp es (provi ni ngococcal "Reference

of ﬂtﬁ(madsrﬂroyi)mffyr mmil\]l}obcu a;t;ees’ssd ﬁeﬁepolymgslﬁﬁ]fdbm ada egitdle host
Wi ? |cIeIE§pV . vacci nes derived fromthe NnB
cp 6PQ ateg MPrpErONELOE NS 4 RESBC sour ces of ser ahas

speci fi c advant ages and di sadvant ages. Ser um sour ce
Advant ages Di sadvantages Murine 1) Defined antigenic
Terivels expeessibp shwiensl insltudas te ofmprdidly efailgbleepkT abxpiession

vaRREre e et do o selR b B T TPt prassed may
b BERAASEP aﬁalhb@lea k%@*!?vﬁ n;lﬁhe'dym@omh&hﬂ?' thd é@%&'ﬁg i ¢

i muni ty 2)° Known strain exposure 2) Li'mte teria
a'g‘ysmcpﬁréleaﬁxat blody bl ancafBmity edwanay dlsicastxbé aBereaand the fusion

i Bl Ang s T R R (e BT o o GLAREL OB o HIL ARty

c@gﬁ@ylal with H4476 3) Pre and post inmunisation sera
OWs avail abl e 4) Exam ne individual s responses a)
Sera fromanimals i nmuni sed with heterol ogous strains

{8 A0S SSHPISES, RE-FRTLE, ARt BBt Btien
(such as a DNA molecule) is particularly suited for use as in a vaccine. In that
case, the antigen is purified from the host cell it is produced in (or if produced by
peptide synthesis purified from any contaminants of the synthesis). Typically the
antigen contains less that 5% of contaminating material, preferably less than 2%,
1%, 0.5%, 0.1%, 0.01%, before it is formulated for use in a vaccine. The antigen
desirably is substantially pyrogen free. Thus, the invention further includes a
vaccine comprising the antigen, and method for making a vaccine comprising
combining the antigen with a suitable carrier, such as phosphate buffered saline.
Whilst it is possible for an antigen of the invention to be administered alone, it is
preferable to present it as a pharmaceutical formulation, together with one or more
acceptable carriers. The carrier(s) must be “acceptable” in the sense of being
compatible with the antigen of the invention and not deleterious to the recipients

thereof. Typically, the carriers will be water or saline which will be sterile and

pyrogen free.
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We have shown that immunisation with |ive, attenuated
NmB elicits cross-reactive bactericidal antibody

WO e®pO6®es agai nst serogroup A and C strains. AEEGB2004/005441

antigen absent .in nutants with enhanced survival in
the face of human sera are@gi dentified by marker rescue
of the disrupted gene. b) Mutations are identified
that confer resistance against killing by heterol ogous
sera, and it is determ ned whether the gene product is
T I&H Sdicine tndygeto Eatvekichily ghaf anheljsequeActd; insenoigatmpot
and C strains, Z2491 ang FAML8 res ectlvely The
th@ AN 1%@%55%@ g‘rl% 5 PO BRI HEP B AT ST Rr g an
@58 Fenib | 3@ Oi8itat 100r§§t%Bfe Ad aHsar&ﬁ@()%Qx@lers and
I nse t|on 'S anp |f| ed Tromthe M58 nutant and
admmihisteckdcodthe matetthe laemagraysp Sitthly @Js‘tanm msludy Freund's

coIogT P PB4 T baR Te BT i B PR oApar Al 542
EP N4® 5@511&@@ o8 Qkby a&ln\iﬁuinnﬁ?drﬁﬁidleo @ap’@ﬁ!ﬁ{ heE AEb®xtran,

targets of bactericidal activity are conserved and
neatrek o8§ $uehias whiglpolyevegetabiensilofsukh avearpelys wilgi Bposomes,

i rrespect.ive, . of no an r

PO RS Sl B BRIk e Rl PSS B

“Plﬁkofﬁ'ac & @R@;%ltst%ﬁ%deﬂrabl@ ivRgk.NOAB Hateftao fHedMn@ididdris a patient
conval escent patients or vaccinees receiving

reheirieg 60 bypotscENTaa dubeios Witheihp veeroorgmsm4/ 76) . This
addresses the inportant question of whether the
targets are capable of eliciting bactericida

TR hfoReHNESnddNartiseBs of Wktibveatibe oy pelghicedfies @acdiksg such
this information is on%y gained_at .the | ate, expensjve
smg

angiganso Q:If a cfpmwlefacpn thareafsmendie diguisered dvpann ropEmtions
ihe
l'ng’[fhﬁﬁ ac U Ol‘%ﬂ%‘ld‘tj 19&&8&?1‘)8/18(?% S pe ?ﬂlte@gse (§f ﬁ{rgmﬁ&malf‘ﬁ ecltlﬁn

ﬁ6ug ut* ana usin

Tl@é’@édtﬁb{htﬁnéye@cﬁﬁisﬂ b sinfis tdogremsa phuraiity el dGSets over a period of
_bactericidal antibodies in humans and which nedi ate
fREl 1ing of nultiple strains can be identified rapidly
as GSI is flexible with respect to the bacteri al
strain and sera used. Mutants sel ected using human
It Sﬁﬂaaeadppleafaaddyﬁleﬁtﬁemathﬂe shtte nayntas, dhesdingedreds aedtigen

muri ne sera. Assess of . th res nse of
CQURROBAH| ﬁmlywe%@?} G e@ﬁﬁl@inﬁg %ﬁ dléﬁ?g gal%e B
%@ﬁﬁ@ihﬁ&g anti bodi es that are recogni sed by sera

ron1conva escent patients and vaccines are expressed

E. coli using comrercially avail able vectors. The

D?s?%%?%&%gdd%%%aé’rﬁﬁr;a{léﬁg oy Ror o e AR s upRRs HipeeTe
arfitha gp%&?!chﬂe% of 1 1Bl dr@vh PR REd R 8RG8 pl%%oﬂa\ca Qhtitdeor

contr or ar abi nosei nduci bl e pronote
palespiotily ehgodimya fanfa:mu e usbff e nascbwbilsain, fplr 91%1‘11719,

f | cellul !
copig st Gors e Brhiauengi PRetgrltem S
diRdks RP@deke.col um.

Thus, the invention also includes a method of vaccinating an individual against a
microorganism, the method comprising administering to the individual an antigen
(or polynucleotide encoding an antigen) or vaccine as described above. The

invention also includes the use of the antigen (or polynucleotide encoding an
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Adul t New Zeal and White rabbits are inmunized on two
occasi ons separated by four weeks by subcutaneous

WO pjoso6i9en with 25 ng of purified protein w thPEr/eBaE4H05441

i nconpl ete adjuvant. Sera fromanimals will be checked
prior to inmunisation for pre-existing
anti-iV/wanti bodi es by whole cell ELISA Animls which

X initial, serumtjtre of <1:2.are used for .
AREE O Bkt SENETh b e fin A netias Jubytssingtio an
nbtvaduaed two weeks after the second i nmmuni sation. To

confirmthat specific antibodi es have been raised,
pre- and post-inmuni sation serumis tested by i)
1S [ the purified.protein and i.i)

EERRRECh, A2 RSP PR pie e Jb B B Raecior it hnay
teonsedsipoauthirigationt anth (Geneswdtead W@l direcRBAs: Wid kahe or
C{)ﬁrfor d agaj nst MZ58 (the %o'm)l ogous strain), and
! %regteg]l%%@ dHICETBYRBLD Anaistptionstor A eeniigitidis,hthe antigen

I3t ot A : i e sperfornmed i
p ARy N e R R
ibsacorsifoethed @idjon € seraptoupshe nigsdléd Sore@dhlEbe combined
evi dence of whether the protein candidates can elicit
APUIOLG | COPRIReIE (VI6Y ISVide Rreksiien rgatshéteaionsilug and/or
SEsShbablishi 1ot ' f f1.C f: tiagens
PR el dar aRREn, CEhe fBp b 3kl by Rith T B ce

palyipeptidss aythen stayl hevahdrantigariiatornpalehangeh asa bbliysaccharide.
cellular or hunoral) to

| t foi it
PRl R RR0 o P el AL ehifarb b e, ppoih dates for
cRBASk, Mfakea@&zidz@@0@%}5@@%@%@&%M,%@%ﬂogn agai nst
live bacterial inféction. In this nodel, adult mce

are i nmmuni sed on days 0 and 21, and on day 28 receive
of MCH8

[ hact.erial challenge of 106 or, 10 U
1ok PR RRENT Bl hE PG et aehofokspmanenitahe
ahti @R 1S HORpepidteerPBER by SySdfthd BEndsQs td@@&ib?& $65vPefld in
for evaluation of the protéctive efficacy o
therfrigripdesd.i soeh of the NMB)3BRgore, of aalariedioayagdvamt iondusldy as
- - | ised animal s .devel op bact eraenj. a
e A DR Lo QR B S RO ) A o BT
tos st edtt@atell | esst DY Réishomr SrendihAY AnRbi&R dhRREBcoccal
able to denonstrate the protective efficacy of béth
digeasehuat ed Nm strains and a protein antigen agai nst
i ve meni ngococcal challenge; PorA is an outer
menbrane protein that elicits bactericidal antibodies,
Thanvestionhwillmonobe desbibel] iv agakdectandi @i ddes HesBl8ing
exf ensi antigenic variation(Bart et al (1999) Infect
nqusipHinggramples and Fgmee whetginjeek ol d, BALB/c mi ce
(group size, 35 animals) receive 25 ng of reconbi nant
protein with Freund' s inconpl ete adjuvant
Figutscluis arselonsitiy ropresmysidays @ paaferr@lembiEment & the method of
ﬂchallenged with 106 (15 aninmals) or 107 (15 ani mal s)
PEEYCBHONVCSS i ntraperitoneal |y on day 28. Two chal | enge
doses are used to exam ne the vaccine efficacy at a
hi gh and | ow chal | enge dose; sera are obtai ned on day
Exzgnple 1: Genetic screening for immunogens (GSI) in N, meningitidis

The application of GSI in this example involves screening libraries of insertional
mutants of N. meningitidis for strains which are less susceptible to killing by

bactericidal antibodies.
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fromthe remaining five animals in each group, and
fromfive aninals before the first i muni sati on and

wGer@smeess - 700C for further inmmunol ogi cal asBEl&B2004/005441

Animal s in control groups receive either i) adjuvant
alone, ii) reconbinant refxl ded PorA, and iii) a live,
attenuated Nm strain. To reduce the overall nunber of
animals in control groups, sets of five candi dates
will be tested at one tine (nunber of groups =5
Wedlige daimessirhtedl e Bkt dhess DUGHIVE] scedendiyl AtibSiry Bf theints
roups i s conpared by Mann Whitney U Test. Wth group
oisths sgausneedsNigBCisplgtss &Cé haviliyrar THE: & BIce 4986t e qansyle
m%ﬂﬁ‘%f%ezélv{;" efjs'tr“ﬁfne L] off Qo@Hb Yiaes Bat ‘éﬁaﬁgse‘&r&i‘&P §er? EQbed
vaccl nes i ch show significant protection agains
inchak Ibgnigeapeaitarepleatmenxigeionmneitt theshoqmeslbgsuvetiairg tho ABAr of
the findin Furt hernore, tq establ.ish, that
thisngeet A TOBRd 0N SRR et e S nggﬂgom@amfsowere
dARERI NS hePRE 1826 Wad expRYElSsefim BAL T 8168 %ﬂoﬁg\ﬁhich kills all
determ ned during the second experinent; blood is
wiarydeduhcttiaR 2 ohastaptislt whethercthe transposommsait®edn dimdsurviving

- | mruni sed i nal teraema is.naxipal at .this
s Va5 Bk 18 Ge SBHRLFS S5 Bug TyHA: o by Were
baek&tdRE idto iRSparb@alglff hehd backhRERd Bu@nBivaik Lbe@led

reduction in bacteraem'a in vacci nated ani nal s. Furt her

asnheingr nategresistantie tkilbiog thavdbe Milddgemissthe SBYA.NEhe sesyuience of

meni nqiti.dis For work with Neisserda nmeningitidis
o h PR By OBk PR iy St By R b e dnsposon
inéRAGMTE e BNk MebbucMEWeBikd eHab tH8DfHOjg8Edsea dcted were
mut agenesi s with a Tn5 derivative contai ning a marker

Tspacadi NYB0838.s Hapv és & sunkagh anijednnyvhigh ¢lisits grangi D&t T cell
i.catl I: ' ti HA B, colihooThes

rel PRt R B T o2 s (et gp GEL 009 RS o

67TrE3spAs t N\MB@EB8Cd angendeste peafousBdudkidowr tindion which
hyperactive varjant of Tn5 and the DNA repaired wth

eIpRdeNAPYBPSPHES 4k% 18 pEcdisterh & comain HaopkrasaisEdrate darpains,

o IE1OMED L 08T e, MEPELEEAI B aB0ad Py NpB033s

is:Sout hern anal ysis confirned that each nutant contained
a single insertion of the transposon only. Serum

R BT EANTA VA SRS BRSSP A U RO A P F S

Y ef vt ght 1 .enrs ekl thamr ot @ v begirbr heait réifugion nedi a
with Levanthal s su Ienent% and then re-streaked to

PR R et A D R PO U M AT CEE R P EHEARBr Ty of
experinments. After this time, bacteria were harvested

i nto phosphate buffered saline _and enunerated. SBAs
Thees @e paera PrasH calrpdyantages of BsipadmE ErtG@3lasivg from the public

.sgupce r: | L and e
B
baeeriemcby leffetted imintnsemestanidf ihetraiphiitiatardno adzshyp| Ot ¢

to solid nedia to_recover surviving bacteria.
genome sequences are available for three isolates of different serogroups and
clonal lineages (IV-A, ET-5, and ET-37 for serogroups A, B, and C, respectively);

and d) well-characterised clinical resources are available for this work.

GSI has two potential limitations. First, targets of bactericidal antibodies may be

essential. This is unlikely as all known targets of bactericidal antibodies in NmB
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I solating the transposon insertion sites Genom c DNA
W Il be recovered fromnutants of interest by standard

woretohoe®9and di gested with PvuTL, EcoKV, and DrBET/G8r004/005441

three hours, then purified by phenol extraction. The
DNA wi Il then be self-ligakked in a 100 mcrolitre
vol ume overnight at 160C hi the presence of T4 DNA
| igase, precipitated, then used to.transformgE. coli..
aip GRAEAES g b6 oo PPl Bt B oP Ao e Bt pieareatia
gdid @it SRLEENIsBA M on@S bhiShddnarte Ghultle h@sedeand, loss
used to screen a |librae of approximtely 40,000
ofl myjpglt iaotigdn majt zoitasfe thaeBgivairplembiaptsae hgys already shown

ted by.i ' Tnb . ' ' .
R R R R

arfeGrdiB 411l M8 v@ 8sied .@?ﬂpme Hilutichsafs@aogr oup B
isolate of N. neningitidis, and the conpl ete genone
sequence of this strain is known. The library is

reen j r 7. WM i c Al

TR M SR FOERRE R R R B bR il et 8 B e

tetlirofaltyhe ddnbihaiyg and t hesiy | dptocpéures slemah. Sel egirdtein
with rmurine sera Initially the_l igrary was, anal ysed _ .

CXPSTSHIgNWFIACAtIonrANdiMWRINESA iRl ARS dd DineR SERBleR CRb At Apedin

L@l ool LG, Teasiedo R85k

B b e o B P g e

subsel esuafavaprotid dat elicliObataysidal tetivityhallbwingl more detailed
I muni satign, The sc¢reen identified several nutants

anglyists of ha rﬁﬁﬁ@édaﬁﬁ serumkilling: This was
confirmed by isolating individual nutants,
reconstructing the nutation in the original genetic

1.bac kbjentfivdyiomntrargsts edtoctegictdnantiftidids daidg Gift ant' s f or

heir susceptibili t 9 conpl ement diated |ysis
MygaF St THe ASPHSt LT e o 2B Tt ftmarear s o
idEﬁ@fc%sEQt‘McﬂGe &%%,‘%hs. NVBOR4Lar6 DeRMeBMAdsequence
AT GCCCCGCCGATGCCCGATGATGACGAAATTTACAGAC

TGATACGmice immunised by the systemic route with heterologous strains: the

YN T S & o RO st e NN ST IS A G i

AGACAAS raims wi

AT CAAAGT AT T R T IaGT SEAGHEGCCGCAT CCT TTCAGGCACAT GCT

GGACTG

GHIGGAGTEAATATECAETEOANTE P GACAA AT T ER COtEoATuA TP AGS

GTAACC i . .

GOGAA AN R AR A R BB R PR B ocanana

%CTG ofAehfknisation samples (provided by the Meningococcal
GIT GCCGTCATTGCCGT TTCTTCCGAACAGGCA

GTCCGCBafuaceT CeraaPoiT CEnrA T oS e ACEEEAE AL FAGAE
COCAT G BB SN L PSA AR P isRlate

GGCAAGH44/76.

ACACACCGCAAAACCGCT CCGACAGCAGAGT CCCAAGAAAATCAAAACGCCAAA
Eachoftiese sources of sera has specific advantages and disadvantages.
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CGCAAAACCGATAA AAGACAGCGCGAACGCAGCCGI CAAACCGECAT

CACGEC AA ACCCATACCGT CCGCAAAGGCGAAACGGT CAA
W@2088/0d0@XCCCCGCCATCCGCCCGAAA PCT/GB2004/005441

CACCTGACGCTCGAACAGGT TGCCGATGCGCT GCTGAAGGCAAACCCAAATGI T

TCCGCACACGGECAGACT GCGT GCCEaZAGCGT GCTTCACATTCCGAATCTGAAC

AGGATCAAAGCG

Swurce Advantages Disad Vantages

CCGT CCAAACAGGCAACGGTAGAGAAACCGGT TGAAAAACCT GAAGCAAAAGT T
GCCACG CCCGAAGCA

W@@%AAAAAO@B%@G@M@A@C@@AA@@TGTACCC@T%&MFAC@WGG of
AT CTeARG.
" GTCGAAC
GGTTTCTGCCGAﬁerate immune response.

GAAGAAACCGAAAGCGGACTGT TTGACGGT CTGT TCGGCGGTTCGTACACCTTG

CTGCTT 3) Naive samples available

TW%ACCAAA Ao m% CE%C%%T %T (ECT GCTTTTGCGCCTTGCCCAA

CGCGCGCGECCGTACCGAAGAAT CCGTCCCT GAGGAAGAGCCTGACCTTGACGAC

GCGGCA GACG CGGCATAGAAATCACCTTTGCCGA GICGAAACTCCGGECA
PatremoeerAccAadivnanapaazal 1) Background immunity

GOACGATGTMAC%%%@%C&%&@IWTUG%%%@M% |

AACAAACGT T Gl CAAR A ESEARGELTaNGTAACCCCAT CGACT TGGATT

TC

GACAGCCT GGCAGCCGCGCAAAACGGECATTTTAT CCGECGCACT TACGCAGGAT

S AT R A & coocac dePpgromnd immunity
InCOGGEAGAACC TETRSAMTHERT AP EBACACGCCCGARTTERAA] material
TCTGT COGGAAACCGTCGATACCG
W T RO Pt G RO AACAAGRAAT CRREAC
%mecmg@% AACCTGCCTCACCC
CTGGCAGCCT TCCTGAAGGCTTCCTCGCCCGAA CCATCTTGGA

AACAGTT 4) Examine individuals responses

(e D{AOETHAL AR kS

seToRBEPT SAACCTHEOEHAACTACOETEIGT FEaGGAAANTAY AACECAAACOETT.

W%%@%A %A%W%nu% d NmB elicits cross-reactive
ba@gm& W%%% ogroup A and C strains. The antigen

ab@ﬁﬁf@)ﬁ@%@ﬂ@@@ﬂi@@d’ @WM@M@@@W@C@W searviien|

T .
b#%%m@&m&&%’%%mTTAUTCAACUTUGAACﬁACU
GCOGTT GAGGAAAATGCAGCGGA
ACCGTTGCCGATGATTTGTCCGCACTGTTGCAACCTGCTGA
b)ccAddoREoGT FeAGHaR LG RaCOoAKAT cesistance  against  killing by

T T R

foARIARETACET GEUIAANARA TFATCECAnd C strains, 22491 and FAMI8
ATAATGCAC—:ATACCAGTTTCCCTTCCI—?AA
TEHEAGGT roIenans , Al drnbemelogrescidthaagussalf

CROHEA

a %@&W&&%&ﬂ#&%&&%

m&AAGEER introduced into the serogroup A and C strains by transformation. The

relative survival of the mutant and wild-type strain of each serogroup are
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GACGTACTCAAACGT GCCCAAGCATTGGCGCAGGAATTGGGTATTTCGA
NBMD341 Pr ot ei nsequence

WORRSREMBRRCPMMI KFTDCTRSNRI QPPTHRGY! LKNNRQ KLI ARG EB200&005441

QAHAGL
GGLNI QSNLDEPFSGSI TVTGEEAKALL GGGSVTVSEKGL TAKVHKL GDKAVI A
VSSEQA

CouREAL TS, 51 Seimt QUICKTY give’ Totaton Whether 1He Hrgets: of

baﬁgﬁ\/@g’%%h%@/@éYW VRREEANSAIABALRRI: Jd- EAMDALE KA

mEACRY RAGS e FePNIV R S ECRRP UFAKRINET ASMPSERSRDATVEKPVEKP
EAKVAA
PEAKAEKPAVRPEPVPAANTAASETAAESAPQEAAASAI DTPTDETGNAVSEPV

o) BNt it kil hGRY Blohibdi(Fda raised in mice are tested using
ALI ALLLLLRLAQSKRARRTEESVPEEEPDLDD A .

hipig serarfraE\E PRI PISEIRRER AT S A [YRES eS| TSARONE BOETTrenN

O B R Rt e e AR AT ES o PR AP
wh¥IEREe targets are capable of eliciting bactericidal antibodies in human. With

SVAQTAENKPETVDTDFSDNLPSNNHI GT. EETASAKPA?PS AGFLKASSPET
othgrpyepyine approaches, this information is only gained at the late, expensive

o S S A R

EPVEENVTETVAETPD

T%g%ﬁ[)%e%%el_t a‘ES S ,é\ell Eg - Eglzé%%%asn'%&'yl_sl p'%'rzﬁo%\e/ Esmg %Jpe%

- R Y;

whieljueetdiae killing of multiple strains can be identified rapidly as GSI is
fl a3 #th respect to tﬁg%lt-:l‘grlcﬁgtram agg%-gra used. .-\S.iu%ansf-gAsCe:chte u'gi-lr-lcg3

h@éﬁ@%@ (F A TOREAL NS HE S ALAL O] T A G AGCCCAA
TTCAGAGT GCGAAGCCTGTI CTGGEGECEECGTTTTTATTTACGGAGCAAACATGAA
CTTATC } . )

2T AT RS AR R P AR S e P B 3R GTCAT T
AATACG

GATGCCGTTACCTTTTCCTACCT GCCGGGGCAAAAATTCGATTTGCCCCTGATT
Prop@@Thich are targets of bactericidal antibodies that are recognised by sera

frTTGT TW&T EérGT %E ATTA! TI ! Tgﬁ%{{%}ﬁT T% gﬁ@
ce

coDvek RGN AT A KSAoANCAAYSCIS A § AR Kk
ATCTACCAAACGCCT . TAA NMB0338 Protein sequen

anNERRGIF GG R/ G MVBSERMAIEEPIICRSHRISAUSNRRVRECL e il as

PR it LR PRI BRI VRIS RE SPREFARA AR B PR
An SIs o .

tofg sellarguotis WApEORE! e by Ié]iirse%é%) e i o hretPRInUE Phthe

pr{;%ﬁ{. Suegi s (gqu%(]gglgq:ggmﬁp to 107. Thus, fragnments from

0 53,

€ reglons and 108 to the end (C-termnminal)
may be particularly useful as

Adult New Zealand White rabbits are immunized on two occasions separated by
four weeks by subcutaneous injection with 25 ng of purified protein with Freund’s
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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I mmunogens. NMB 1345 DNA sequence
ATGAAAAAACCTTTGATTTCGGT TGCGECAGCATTGCTCGECGT TGCTTTGEEC

WOASBSOA0ITAT TATT TGCEGTGT CAAAGCCGAAGA AGCTTGACGC EBGB2004/005441

AAAATATTGCAGGAA ACGGGECTTCTTGACCGTCGAATCGC CCA
TATGAGCGCGECTGGT TTACCTCTA
ACGACGGT CATCCGT CTGAAACCCGAGT TCCTGAATAATGCCCGAAAATACCT G

RO AR G T AR AR T AR PSS AP RTRF B RSk
n%gﬁﬁon serum are obtained two weeks after the second immunisation. To

TTCGCCGECGEGAT TCGGECACGCAGGCGTACATTGAAACCGAGT TCAAATACGCG
c@BTEARAASBEEEAANGITEE GBvAGEeT THFFdGisAARd post-immunisation

R o

uSH EFGSHAHEAH IR GE afid (Bechrresponding mutant (generated by GSI).
GGCCTGACGGGAGAAACGGT TTATCAAAAAGGT

TTCAAAAGCTACCGGAACGECTATGATGCCCCCTTGT TTAAAATCAAGCTGGCA

S A e ey AR U ok PRI PR oG

sefydiiceiBs 0 Totp T GRBCASEAGICAItT CHCABET TieBAKe serum. The assay
I AR SR ETTGHT REECAPT PERSAGATTERS of > will be

C%WW%MW%J% AL her the protein

cAHAABACCRGEHMN/YRCABCOGUATH o AT CANCAGTBARABEBORET CCGTTTC
GATACACT GGTGTACGGECGATGAAAAAT ACGECCCGCT GGACAT CCATATCGCT
GCCGAA CACCTCGATGCTTCTGCCTTAACCGTATTGA ACGC AGTTTGCACA

3.ATTTWA2‘§B§? otective glﬁ’zcac ) of GSI antigens
TGACCGAGGAA! TT CAAAGGAGAGCECTT

A@q» S %%%%-{%C%GIT%—EHW ro%g:ETT sT-le-g%ﬁns 2
%?Mﬁ@%TQW%I@F@M%ﬂ@M\%W

i o ‘@ﬁ%&ﬁ%&&é&%@&%ﬂ%@%ﬁ%@

1n§ﬁﬁ%-ﬁ on days 0 and 21, and on day 28 receive live bacterial challenge of 10°
GéCA CGACAT CAACGAGACCTTGOGCET GATG

A@M@ﬁ%ﬂ@@@wmww (as the supplemental iron

TA%)SI\‘@@A TEGAAOTHIEACCHGA I AT ACTCLEATET TR protective

SelibAHEARGEICORT W Té3EN (T POAGCIHAQCACTAA 220.
NI\/B 1345Pr ot el nsequence

pinEA ey PasRAEREY Tabiok L rereof Tofsiienerd
Sl%&/?‘%ﬁ%ﬁéﬁ_yﬂﬁﬁ’é%\%ﬂﬁeﬁﬁl&ﬁ P SRR B e

ddoifofdflite the protective efficacy of both attenuated Nm strains and a protein

TEK\/L ERFFGKQVPASLANTVY, GKMEVSVPAFDYEEL SG RLHVWEGLT
inst hvg\l{lemsngococcaﬂ\lﬁenge PorA 1s an outer memlBrane prot(esl%

ﬂ%ﬁ%‘é@%&%%& K ARSELAREKWREPSE TePE NEkALLERML R
because of extensive antigenic variatién(Bart et al (1999) Infect Immun. 67, 3832-

3846.

Six week old, BALB/c mice (group size, 35 animals) receive 25 ug of

recombinant protein with Freund’s incomplete adjuvant subcutaneously on days
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VDYNVKLNELVNLVTDLQ GAFI NPNGSI APSKI EVGKLAFSTKTGESGAFI NS
EGQFRF

WOI05NEEIBKYGPLDI H AAEHL DASALTVLKRKFAQ SAKKMI EERERNBRI0AND0S441

VKGEAS
GLFTNNPVLDI KTFRFTLPSGKI DV@GKI MFKDVKKEDLNQLGLM_KKTEADI R
MBI PQK

LEDLAYSOAGN, ESYMEREAFARASE PR METLR) WRSTN GRS LT

of TSR KhINGetstoNS Ty GNDR-PBF DEGMEBERe Bades atd osedi tb lexamine
vacci nees sera Serafrom t heMeni %ococcal ference

theaenieg SFigac abadusiestdelowalleres e derRarPabiea s day 28
s. Thi 3 By :

o a8 GO OB e

fixsasinnsefioh aaé sefstate AU fordehef immunological assays. Animals

inwggr%%;&%ggigg gﬁﬁgri()e aldj?lgzlar?[ta‘fcgne[\ln (r)e%%glbgl?a%? Pe%gl%)ed PorA,

W@%&g@m’%\m GL &85l HE AR &bl (2
cATEEAAGHT TSI TATRTTRGSETGGA G GO HTRGEARAT GT THTONS

~ GrerT A AT T ARSI RS AR
MahFS&Aitney U Test. With eroup sizes of 15 mice/dose, the experiments are
TCCC-IBOAT'FGAOATCGGAOA?B(I%CC-II%AAOAGATTC—ECT CTCT GACTG
PGEEEAD BOBERSAAGIRTICE 1T STeEadmtEem groups.
GAAAGCGTGTTGGTCCGCCGGTTTTCCGAA
ACCAGGCGAGGACAT CCTCTGAGCAATCAGGATATGACCTTGTTGGAAAGCTTA
F GAMhes which show significant protection against challenge, a repeat
GAACGGGAATGGCTGTTCCCGCTTAAAGAAATCGCCTATTGTATCGACACTT
eARGATE AATTDDAA o GorGoacha fodingt dudhermore, to establish that

oY ——

AR ATdetdrAlted during the second experiment; blood is sampled at 22

TTCGATATGCGCAGCCT GCCCAACCCGTATTACGATCCCGAGT TGAGGCCTTAC
hiznqosinfection in immunised and un-immunised animals (bacteraemia 1s

LG GRS SRR AT TGRSO pAORaT IS AT

d AT AN B ISTEGHT T ACBCATT TGS IAGCEEERT T GEACCARBAAARTASG
AGCTAC
GI TACCGT CGCCATCGGT TGCACGGGAGGACAGCACCGT TCGGTCTATATTGIC
GAAAAA
CTCGCCCGAAGGT TGAAAGGGECGT TATGAAT TGCTGATACGGCACAGACAGECG
CAAA C CTGTCAGACCGCTA NMBO0738Protei n sequence
IVKI VLI SGLSGSGKSVALRQVEDSGYFCVDNLPLEM_PAL
VSYHI ERADETELAVSVDVR
SGA DI GQAREQ ASLRRLGHRVEVLFVEAEESVLVRRFSETRRGHPL SNQDMT'L
LESLKK
EREW.FPLKEI AYCl DTSKMNAQQL RHAVRQWLKVERTGLLVI LESFGFKYGVP
VNADFM
FDVRSL PNPYYDPEL RPYTGVDKPVWW\DY L DGOQPLVQEMVDDI ERFVTHW.PRLE
DESRSY VTVAI GCCTGEHRSVY! VEKLARRLKGRYELLI RHRQAQNLSDR
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NVB0792 NadC fami |y (transporter)DNA sequence
ATGAACCT GCATGCAAAGGACAAAACCCAGCAT CCCGAAAACGT CGAGCTGCTC

WS99S PCT/GB2004/005441

CAGAAGCCGATTACCGACT TTAAGGGOCT GCTGACCACCATTATTTCCGCCGTC
GTCTGT 28
TTCGGCATTTACCACAT CCTGCCT TACAGCOCCGAT GCCAATAAAGGTATCGCG

CTGCTG .

F K%%?MKW%A&GAG@CCGTCCA@TTA&GTM&&A
CTGATG GTGCCGATTCTCGCCGTCGTACTCGGT TTCCOCGACATGGAC TCAA
AAGROGATGCT

MaEeTes QA TN TR T AGAT TTTTTTCGGOGGCT TCGOGCT TGOCACC
GCCCTG
CATATGCAGCGGCT GGACCGT AAAAT CGOCGT CAGCCT GTTGOGCCT GTCGOGE

F&CGAAT with Neisseria meningitidis, mutants were constructed by in vitro

ATGAAAGTGECGGTTTTGATGITGT TCCTCGITA %TGTCC‘ATGTGG
mpteepigsis- Genomic DNA from N. meningifidis was subjected to mutagenesis

R BRIk T e e S e

anl GXEEE DATIBCE@AGRIch is functional in E. coli. These elements are bound

el D Sl e SR AT

G0N CENSCILE O m&ﬁmm@mﬂ%ﬁm@@ﬁm& used to

ﬁWmomdzs toqb\ anamycin res1-gtance outhérn -zlt_n%%s -cr;)rl:lrf?mcff‘ed
ﬂ%‘%@mm R (PR EESAT IS b €alalyf COBOGT GECG
AAGGAAGT CGCCCGCAATACCGACT GEEECGTGI TGATGCTCT TCGEECEECEEC

ATCAGC . .
S@ﬁ*&éﬁﬁ&@@éﬁ@ﬁ@&ﬁﬁ%mmmwe&w&
GGTTGOOGCC

CCTTTTCCGGECGCGCCCCCATTTTTGGTGATACTCATCGTCGCCGCCTTCATT
Bagrqriarwere grown overnight on solid media (brain heart infusion media with

LR A AP SRR SRR AT FRAGRRATT B
nﬁmg A FARRTSCERET @@Q@@&A@M@fﬁ%@i{m&mw@ma@
bufferatsraeTITh FoEraetdaT FEAsAnCRetyy

b

cOlEATOFAREGATIEGTAR BIvRDIA 92erProll ceteadsa dheediieof the incubation and
I\/NL HAKDKTQ—IPEN\/EL LS QKPI TDFKALTTII S
ol rpgeastorsARRNSE AR YIRS POSISHIETE
VHI TVTALMVPI LAVWLG-PDVDI KKAMADFSNPI | YI FFGGFALATAL
HMORL DRKI AVSL L RL SRGNVKVAVLM_FLVTAFLSMN SNTATAAVMM.PLAMG
IsMEirdz Bhe transposon insertion sites
QEKEHKTYVFLLLG AYCASI GELGTLVGSPPNLI AAKALNLDFVGWKLG.PM
M_LLI LP LMLLSLYVI LKPNLNERVEI K
%@Wﬁlﬁy& L e O AN m@-&: (bl @TMlandard methods
GVAQNKEVARNTDWGVLM_F
aﬁ_(ﬁg'éstdd'ﬁﬁmsﬁAL @@Ilﬂ(Aaﬂ'd:B@ﬁFfm three hours, then puriﬁed by phenol

FLVILIV, TEE[SNTASANLLVPLESEIA FVI GLGA
AL P i iﬁ?ﬁ‘%ﬁ%@e R E G ATRRVAGL e

overnight at 16°C in the presence of T4 DNA ligase, precipitated, then used to

transform E. coli to kanamycin resistance by electroporation.
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NVB0279 DNA sequence
ATGCAACGACAAATCAAACTGAAAAATTGECTTCAGACCGTI TTATCCCGAACGG

CTTTTGCGECGECCEATGCCTGATTTCCGCCECTATTTCCGTGCAACGT TTTCA
GACGGCAGCAGT GTCGT CTGCAT GGAJ FCACCGCCCGACAAGAT GAGT GT CGCA
CCTTAT

TTGAAAGT GCAGAAACTGI TTGACAT CAATG] GCCGCAGGTATTGCACCECG
Exeaople?: Further screening and results thereo

GATCTGEEGT TTGTGGTATTGAACGACT TGEGCAATACGACGT TTTTGACCGCA

#E@ ‘Y@Tf’@%‘%@y ZI%T %ng mufagenesis, using a

TTAAC
tibds O%%B’&Qﬁ%&?ﬂé\ T §%&6’f TSP RIEEGELCGAA

ACCGTCGATACGCTGCTGCCGECCCCTGT TGECG

AT AT T R ACERRRAGT AT SPRPMGT SATRCHEACR:

WEEWFM@Q@MH TACGGCCCGATTTCCTACGAT
G TCGCTGITGCGCGATGCCTTTATCGAATGGGAAG

AGAATTTGICTTGG CTTGGTT TC
A oA R R O RACRET Wi,

ah ACEEUR{Ber Jidohil €A S IGT (A BEAGH H GAAGHH T RASChAT L.
TTCGCA
CGCCTGTACTACCGCGACGGECAAAGACAAATACCGT CCEGAAATCCCAECGITTC

S#E@é%oéoé&%erim"’se’ AGCGCCGT TATGOOGAACT CGCCCCGCTCTACGCGCTC
TTGGTC GAACTGGTCGGCGAT GAAGAACT GGAAACGGGCTTTACGTTTTAA
NNVB0O279 rotel nsequence

G PO RSARG PP Y R 18 B ARSDK BB ke
a%t@l\(éPX strain YH102 Adult mic \f\l?alb/C) received 108 colon: formmU units
FDM/NVPQ\/LHADTDLGF LNDLGNTTFLTAM.QE K ELLE

mt@éﬁtoneaﬂy on three occasions, and sera was collectd 10 days after the final

EL g\%%GVLPEYDRETI\/LREI NL FPEWFVAKEL GREL TFKQRQLWQQTVDTL

QPKVYVHRDFI VRNLM.TRGRPGVL DFQDAL YGPI SYDLVSLLRDAFI EWEEEF

VLDLVI

TRY WEKaRNECL P RARDE RYRUFEEWIB\VADROIACHBRRLS WREXEKDKYRRE:
F%gagr“'?gg R A A R R R L T e YRR IR A in

AT,
TT_@?%%*@T e g&g@?&fm Akt Kt NI AP T ke FHeo T £
ity eI EAGBEIEAGTITEsSC @At dhacddaracEretassposon

Wo%%EITTGT CGAACAGGCACACGGECAAAACCGTGTCG

GCGGT GI TGGACGGGAAATACCGCECAT TTGCAGGACGAAAATTATGCTTTGEEC
g’ﬂ' JAD GCAGATTGCCCATTTGCAGGAAAAAG

CAAGEAGHCETATAT COAGTI SCAGEAAMGGCAC
GG T CEOEET T CAA A BEAAECTT GECAACOPAGCEOGGACAGGAACCCA
AGEEETTRE0CRACCA TATEUGT T GHAA TR CARTCAGICARBGACTG
CTCGAANEBEATT R ABACI X OBOBRAACT S TOCERIBACAT TACCGTAACC
GGCGAAGAAGCCARAAGCCCTGCTAGGCGGCGGCAGCGTTACCGTTTCCGARARAGGHCCTG
ACCGCCARAGTCCACAAGTTGGGCGACAAAGCCGTCATITGCCGTTTCTTCCGAACAGGCA
GTCCGCGATCCCGTCCTGGTGTTCCGCATCGGCGCAGGCGCACAGGTACGCGRAATACACC
GCCATCCTCGATCCTGTCGGCTACTCGCCCARAACCARATCTGCACTTTCAGACGGCAAG
ACACACCGCAABACCGCTCCGACAGCAGAGTCCCRAGAAAATCAAARACGCCARAGCCCTC
CGCARAACCGATAABAAAGACAGCGCGAACGCAGCCGTCARAACCGGCATACAACGGCARA
ACCCATACCGTCCGCAARAGGCGAAACGGTCAAACAGATTGCCGCCGCCATCCGCCCGAAA
CACCTGACGCTCGAACAGGTTGCCGATGCGCTGCTGAAGGCAAACCCAAATGTTTCCGCA

PCT/GB2004/005441
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GIGCAAAACGACCT TTCCGATGI CGECAACCGT TTTGCCGCAGCCGAAAAACAG
ATTGCC CATTTGCAGGAA AAGAGGCGCGAAGCGGAGCGGITG

WOBAGTBBECATACCGAGT TGCAG GAAA GGCACAGEGT TTGGECOHTIVGB2004/005441

ACGAACGTI TTGGCAACGCA ATCGA CAGG A
CGCCTTGCTTCTGAAGAGAAGCT GIRTCT TGCT GGGCGAGGCGCGCAAA
GITTGAGCGAT CAGITTCAAAATCTTGCCA CACGATTTTGGA GAAA

cacAAGCERRGT EE d ACGEASK AT CACATTCCGAATCTGAACAGGATCARAGCG
carALEXIAACH AR AT CACCE AR CGTCCGAA
cedTCEATCEACEETIdEEEEA RAGTITIGRLA FATGATACCGCG

> 5 MWACCCGCTGCAAATACT
SO GRS P CAT BT T A A TS Ba M T EL I AR RS AIACGOCCTG
AC%G@QX@AWWWCTGTCGAACAGGTTTCTGCCGAA

G A AR TSR CIRCAT LA T T A 4
oo S O G ore
e .-.fc" A LA A TH G CA

cc gf“!%' Al &%%@%ﬁ@@@?@@éﬂ@ GAAGAAGACTTATCG
coAamh E GO ACACICE AT SR CTACARBACCGCATCGACT TGGATTTC
GA@A@M@@EMA@@WM@A
ACARECGET COSACACATGAANGABTTGCRCOEARGACACAGACAGCGTGTACGAG
CCURBATTINCATTGAT T BGANIST CHERACATIRT FE).CACGCCCEARCCERAR
TC@WA@W@W & 'e- Aueeo PA TGCAG
cmwe,@éf\@ﬁé@é@r ORI LA LR

b e‘“ CCAG ‘ ‘ 4\ C TTGGAAAARACAGTT
KR CCAD A\ A a A7
C (ee". ‘ 7 e“’é é;ﬂﬂl q%ﬂ" A_Ea_c GTGTACGAAACCGATGCC

aen sSpee
GT& 5:#1' G

C¥ e a AAGCACCGTCCGTTGAGGAAAATATAACGGAAACCGTTGCCGAA
Acﬁ@@,@% m&@@%mm@ﬁﬁﬁﬁﬁMTC@A
cofCACALG L CTCEARACGOET CARCAANT TRCCAT TEATTAGCOTSANG TTGCAR
ccT@@A@ﬁEﬁI@K{G&m@WWGCCGAMCACCCGAT

cC

(S A *a.; (YSEARANLT iz o [
€Av; . AT
ﬁg@ LENKG AERAARCERVE
GCGATGCCGCTGCCGAGACAGTGCAGAAATTGCTGGAAGAAGCGGAAGGC
DAY REE LJOENNAI G AR A ;

AARL KQSYI EL QEKA

L/—\VENE & QEKAQG
NBERISIUIGRERATADXALERQ RQRI ETDLEESRQTVRDVQNDL SDVGNRFAA
VP ANEKER A PMMTKFTDCTRSNRIQPPTHRGY I LKNNROIKLIAASVAVAAS FORHAGL

ce i TQEREAR AR ROSHEEKQEIGAR TAVENERE AT LEOERCASEERYS| | GEA
VRIRIKSV SO GAGAQVREY TAT LDPVGY SPKTKSALSDGKTHRKTAPTAESQENQONAKAL

LAV @Fﬁﬁ?
HG]@R@ENEJHL%%@EN E DIIEJT\?}I;@EQATVEKPVEKPE ESRER
¢ AVSEPVEQVSAE
EE E VPEEEPDLDDAA
DD ; PENAR CPANRABDTAARELAA
DS L LSGALT DEETQKRADADWNAIESTDSVYEPETFNPYNPVEIVIDTPEPE
SV MQMA%MEWARVMMLMWWRI ML

AENWSHBSALHDFLKVYET DAVAETAPETPDFNAAADDLSALLOPAEAPSVEENITETVAE

T h AR RIDAN, MRNEQONORMAAA T ADEGSKL X DRENVGFVETT ESVERTE IDQAQSS
FN ZEQDAF%LLQP SEAPAVEENAAETVADDLSALLQPARAPAVEENAARTTLETPDSNT

SERRAETRERENAT BRI C BAT [ORDVERSNE PPAL SESEEYANEDEAY

IGDRDAAAETVQKLLEEAEGDVLKRAQALAQELGT

NMBO0338 DNA sequence

ATGGAAAGGAACGGTGTATTTGGTARAATTGTCGGCART CGCATACTCCGTATGTCGTCC
GAACACGCTGCCGCATCCTATCCGARACCGTGCARATCGTTTARACTAGCGCARTCTTGE
TTCAGAGTGCGAAGCTGTCTGGGCGGCETTTTTATTTACGGAGCAAACATGARACTTATC
TATACCGTCATCAAAATCATTATCCTGCTGCTCTTCCTGCTGCTTGCCGTCATTAATACG
GATGCCGTTACCTTTTCCTACCTGCCGGGGCARAAATTCGATTTGCCGCTGATTGTCGTA
TTGTTCGGCGCATTTGTAGTCGGTATTAT TTTTGGAATGTTTGCCTTGTTCGGACGGTTG
TTGTCGTTACGTGGCGAGAACGGCAGGTTGCGTGCCGAAGTARAGARARATGCGCGTTTG
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NVB 1335 CreA protei nDNA sequence
ATGAACAGACTGCTACTGCTGTCTGCCACCGTCCTGCTGACT GCCTGCGEECAGC

ACCGATAAAAT CGGACGEGCAAGTACCGT TTTCAACATACT GGGCAAAAACGAC
CGTATC 31
GAGT GGAAGGATTCGACGAT CCCGACGT TCAAGGEGT TECCTGT TATATTTCGT

2ECEA 2ALARRA K - ARSI AN A A T GCGCCCGARTCTACCARACAGCCT
TREGTCAATTTGCGGAAGAGGACGCGTCCGACGCATCGGTT

TCGTGCGT TCAGACGGCATCTTCGATTTCTTTTGACGAAACCGCCGT GCGCA
NDIBAZFS Protein sequence

CCGAAA
%%%@%@%@g@%@@mo & Rehoydom

theNREIoht SAAYE | AHACCBGE TREERASTariN ALGKAMPRE PG RRRDMOGYAs
.CYI SYA
IRPAERP 48R /NL EEDASDASVSCVQTASS| SFDETAVRKPKEVFKHGASFAFKSR

Q VRYY
% Y QGSPKNSL SAVSCFGGG PQTDGVQADTSGNLLAGAC

A AR e AR AT RSB S amaTC

YA B S 05 @E@@é@iﬂ%&é@gcCAATATGAGCGCGGCTGGTTTACCTCTATGGAA
~ G

WWWWWTMTMW@CT G
T@Kgggﬁ@cGGATTCGGCACGCAGGCGTACATTGAAACCGAGTTCAAATACGCGCCTGAA

K
e T AL P AT EANA I CAACAS
S TGGGAAGGCCTGACGGGAGAAACGGTTTATCAAAAAGGT

CRGTEREG
T .@\mm
AE]

Gﬁ%&@@ﬁ%ﬁ@@@@%@iA@TTAAACGAACTGGTCAATCTTGTTACCGATTTGCAGATTGGC
cAGCACAGCAACTEL JECEEEOCECAIGET CEGREGACCRET XA ACTCGCT
TimTCKHEEE@EIHBGGEEBATGEEEBGA@ETTATCAACAGTGAAGFGPAGTTCCGTTTC
CACCACAEOE AT ACCET T EARETETEECTFEG i K / ,
C%ﬁ@@éﬁ&?ﬁ@???m@¢@i§$Fﬂ@9ﬂagm9&$P§$@£K§E""
AEEEEE ¢

A MTTGT
f %@g@@ﬁ%ﬁ@ﬁ%ﬁéﬁé&%&@mY

Giﬂ@Eé@ﬁAGBEﬂH@GCAAGTCTTGACGACATCAACGAGACCTTGCGCCTGATGGTGGAC
AGCRERPRQTAENRR PEcSink E4EROL AL ATAMITQr tAMREES ARVRELARIEIK
ACTIGRCATTTCTCTGARAAACARTCAGT TGAAAT TGAACGGTARAAACGTTGCARAACGAR
COERERGAAMENITEPRIAERAHARTATEFRASSHICT SAKEEREVERKTTA RFNVRLYV
GAPEYV ADYVCI HEL CHL AHPDHSPAFWEL TRRFAPYTPK
NKERABRP Horen spquence
MKKPLISVAAALLGVALGTPYYLGVKAEESLTOOOKI LOETGFLTVESHOYERGHETSME
TTVIRLKPELLNNARKYLPDNLKTVLEQPVTLVNHITHGPFAGGFGTOAY IETEFKYAPE
TEKVLERFFGKQVPASLANTVY FNGSGKMEVSVPAFDYEELSGIRLEWEGLTGETVYOKG
FKSYRNGYDAPLFKIKLADKGDAAFEKVHFDSETSDGTNPLALGSSNLTLEKFSLEWKEG
VDYNVKLNELVNLVTDLQIGAFINPNGSIAPSKIEVGKLAFSTKTGESGAFINSEGQFRF
DTLVYGDEKYGPLDIHIAAEHLDASAT TVLKRKFAQI SAKKMTEEQIRNDL I AAVKGEAS
GLFTNNPVLDIKTFRFTLPSGKIDVGGKIMFKDMKKEDLNOLGLMLKKTEADTRMS I POK
MLEDLAVSQAGNIFSVNAEDEAEGRASLDDINETLRLMVDSTVOSMAREKYL TL,NGDOID
TAISLKNNOLKLNGKTLONEPEPDFDEGGMVSEPQQ

PCT/GB2004/005441
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WEAGBSOFECCGAT GCCGT CCTCTCCGCCTATTTCCGCGAACACA

NMB 1351Fnmu and Fnv prot ei nDNA sequence ATGAACGCCGCACA
CTCGACCATACCGCCA AGTTTTGGCTGAA TGCTGACTTTCAA

AAGCTCGGCAGTCA  GATCGCCACGA TCGCCGA

CCGCCTTTGCCGCGCTGCGCCACTATAA AAATCAGT

ACCGCCCTACGCCGT CCECACGCGCAGCCGCGCAAAGCCAECTCTCGCCGCACT G

@&% &?AEAA CATCAGCCAAATCAA GACCTCCTTGATGAAGA
TTTGA

GCCCGTAAAACCGAGT TTTCAGACAGCCTGA TACCGCCGCAGAA

TTGCCGCAATGGCTGGTGGAACAACT T] 53(3( ig;(:(;AA
w@gmquggﬁggomtory in Manchester has een made

W&%@W&%@Wm mpistion of

vEXRRACGCCT TATTCGCCTTGGEGECATCCGCCTGA  CAAA
TCGCCCTTAACAAACACGAACTGITT TTAGACGGECACACTGG
GI'CCAAGACGAAGGCAGCCAGCTGCTTGCCTTATTGGTGEEC

VAR AT CATT Gl RTILTET 61 R900GT GCCIIEETAMACT

GTI' CGGT GCGCAAAT GECGAACAAAGGCAGAAT CTACGCCT TCGATATCGCCGAA

ACGC .CTTGCCA .
I@ﬁ%ﬂ%ﬁ%@ﬂ&?@&mm@mmmmmmm

ATCGGECAGCGAACACGAT GCCCGT AT CGCCCGACT GGCAGGCAAAGCCGACCGT
GIGITG

NBTRIS2EEEGHOCT IGCT CCGGT T TGGECACT TTACGCCGCAATCCCGACCT CAAA
TACCGC
CAATCCGCCCGAAACCGT CECCAACCT TTTGGAACAGCAACACAGCATCCTCGAT

NWIREHEE DNA sequence
AIW(&%WW & CEREEACEECACICIGCAGZATCCTG
2 G EEAAT TGAANACBARE RS (BT LG T&TCGA

CTATIGAACECGIGAA G THEESTCEAA (CRAETGEICGATGTGCGT
TW&EIQWWFFWWWW@GCGCAGACTGGGGCAC
EEHRACCLIEELRITT

G L ROADA PR RKL G DRI AETAFAALR
%@%gﬁb% (AN AACAACGCGGAT’E;TTATG
pkbd kg

%Eé@ﬂhﬁé&ﬁﬁfﬁ%ﬁbbﬂ&%&TGAGGPCTTACACCGGT
e RAMMQKEHARE  AFSEREENQRAPE &I TRYNI KGRIV REACQAESA
cRAATRAAGETTTGTTACGCATTGGTTACCGCGTT TGGAGGATGARAGCAGGAGCTAC

CYSRE RICKNKIGAL NKHEE FEANGEL EGDEESQEE AL IAVERKRCERMAMDF CAGA
COYCTLPRAGGTTGARAGGGCGTTATGAATTGCTGATACGGCACAGACAGGCGCARARC

CURTSOVRIGECRI Y AFDI AEKRLANLKPRMITRAGLTNI HPERI GSEHDARI ARLAG
KADRVL ,
NMRBESAH e P IRRIIICR YROSAETVANL L E | LDAA SKLV§P%$LVYAT

Mﬁﬁﬁqgp@?SGSGKSVALRQMEDSG CVDNLPLEMLPALVSYRIERADETELAVS

W@%%ﬁ@ﬁ%@ﬂ%%

PYYDPELR] MVDDIERFVTHWLPRLEDESRSY
CAAGTELARTA R OB T ART CAAR
GITGCC TCATCGGT TACGGT TCGCA GGTCATGCCCATGCCGCCAACCTGA

N (1990EIHET Amily (transporter) DNA sequence

ATGARCCTGCATGCAAAGGACAAAACCCAGCATCCCGARAACGTCGAGCTGCTCAGTGCG
CAGAAGCCGATTACCGACTTTAAGGGCCTGCTGACCACCATTATTTCCGCCGTCGTCTGT
TTCGGCATTTACCACATCCTGCCTTACAGCCCCGATGCCAATARAGGTATCGCGCTGELTG
ATTTTCGTTGCCGCACTTTGGTTTACCGAGGCCGTCCACATTACCGTAACCGCACTGATG
GTGCCGATTCTCGCCGTCGTACTCGGTTTCCCCGACATGGACATCARAAAGGCGATGGCT
GATTTTTCCAACCCGATTATCTACATTTTTTTCGGCGGCTTCGCGCTTGCCACCGCCLTG
CATATGCAGCGGCTGGACCGTAAAATCGCCGTCAGCCTGTTGCGCCTGTCGCGCGGCAAT
ATGAAAGTGGCGCTTTTGATGTTGTTCCTCGTTACCGCCTTTCTGTCCATGTGGATCAGC
AACACCGCCACCGCCGCGATGATGCTGCCTCTAGCAATGGGTATGCTGAGCCACCTCGAC
CAGGARARAGARCACAARACCTACGTCTTCCTCCTGCTCGGCATCGCCTATTGCGCCAGC
ATCGGCGGCTTGGGCACGCTCGTCGGCTCGCCGCCCAACCTGATTGCCGCCARAGCCCTA

PCT/GB2004/005441
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WOR2AWSOEEAT GT CGT TATGCTGCTGCTGCCT

AACGTGGTGATTGGT CTGCGCCAAGGT TCTTCTTGGAA AAAGCCGA
GCAGCCGGICAT GICGTCAAAACCGT TGCTGAAGCGACCAA

GACGAAACCATGCCTGCCGT CTATCACGCCGAAGTTACAGCCAATTTGAAAGAA

GGCGCA 33

ACGCTGGCATTTGCACACGGECTTCAACGT GCACTACAACCAAATCGT TCCGCGT
Mﬂ%@@%ﬁﬁ%@&&@@@%ﬁ%@ﬁ@@%ﬁ@m

b AP EACK LG

CATCCTCARACCTAATTTGARCGAACGCGTGGAAATC
A@@W mﬁﬁﬁﬁﬁéa [§[e & ENTie GI’CEA@@@@@MTT@E@CI:AAA
2.GCCAANGACATORECCIGECIIARSCRACEGIITAATEECAT
GWMGWTWGWAWWWW%
AWWCW@@TTGATGCTCTTCGGCGGCGGCATCAGC

- : ARCELE
c & TTCGA
2 %ﬁ%ﬁg&g%GTCTTGGTATTCGTCATCGGCATCGGCGCA
T LR ARE AT kel AREEELAATAC
7l XA RCCASCAAAGACTCTGCGTAGTA

TME@@@W@@@@M draA
CAAACCGCECGAATACGCAAAAATGT TTATCCAAGAGEGTAATGT CAACTATGCG

NE@'@VBG Protem sequence
T @E@B@I’T MWWWP IIITY W@@@C

HWDMSWSEWWW@@I@L&%;& MR A TATAAMML PLAMGMLSHLD
Q DDA b
LI LKP%I?ELRVEIKAESIPWTLHRVI LIF ) M%%SV\KK

: %ﬁ@%@&%ﬁ@%&@?ﬁ%ﬁé@#ﬁﬁ%ﬁwm

PYATPPNALVEGTGLIKOREMMNVGILLNILCVVLVALWAYAVLM
LDVI MVAPKGPGHTVRSEYKRGGGVPSLI AVYCQDNSGKAKDI ALSYAAANGGTK

1\%@),@5 DNA sequence
L EREE TRk FOEQAYE CERMMEC KAGERTE FEAGYAREMAEGHHEMKL V

cBPbdTEEET TTTGCGECEGECEGEATGCTGAT TTCCGCCGCTATTTCCEGTGCAACGTTTTCA
G ANMYSIT SNNAEYGEY T ERENYNAS SR EANIRNAEAHRR CIGEYARMVA QEGN

TYNYASNG CRARRRINADHOVERAGA SR FRARN PR AR OEDKNGNVEE2 98
GATITAGPRIA TS éﬁ’&@ACGACTTGGGCAATACGACGTTTTTGACCGCAATGCTT

géw-ﬁ MGGCGAGCCGTGMGGGGTTT%WW
AT AR AR A CACGACACCGAT
Tm L AR A AT AC oA

A%&%%?%@MENTEE@MEW@%TTTG@T@
TCAACTET (ABAAST EACARATTHCEOATA GACBEGTCTTGGACT TGETTATC
CAAGCACTACEEAGCERT FCAGCCTGLTCOIITEAACGTTTGACGAGTTT
AT CO Y ACATICCATATGCARS AGCGGCACT TGAAGGT TGCAGGCATCTTCGCA
CEBGTEIBCACKSET G P AT A SAECEE BB AISFECT L P FAEEAACGAC
T A AR R P S A A S L C PR A AR TACCCECTCTTGETC
GW?%%&AW%GW&%%A‘AGTK@K&CCACAG@GA
G / CCTTGAACGGCGTGCTGCTCCACGAC

N DLENT F_EJTAML%gGETAHKALLLEAIGELV
oSahftAORS 51 JME@%@%&ITM@I%IMLM C

RO GL PVPEAFDE FYRWFEWMGVORHLKVAGI FARLYYRDGKDKYRPEI PRFLN
YLRRVSRRYAELAPLYALLVELVGDEELETGFTF

NMB2050 DNA sequence

ATGGAACTGATGACTGTTTTGCTGCCTTTGGCGGCGTTGGTGTCGGGCGTGTTGTTTACA
TGGTTGCTGATGAAGGGCCGETTTCAGGGCGAGT TTGCCGGTTTGARCGCGCACCTGGCG
GAAAAGGCGGCAAGATGTGATTTTGTCGAACAGGCACACGGCARARCCGTGTCGGAATTG
GCGGTGTTGGACGGGAAATACCGGCATTTGCAGGACGARAATTATGCTTTGGGCAACCGT
TTTTCCGCAGCCGARRAGCAGATTGCCCATTTGCAGGAAAAAGAGGCGGAGTCGGCGCGE
CTGAAGCAGTCGTATATCGAGTTGCAGGAAARGGCACAGGGTTTGGCGGTTGARAACGAA

PCT/GB2004/005441
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GAATGGAAATTTATCGAATGTCCAAA TTCTGA NVB 1298
Pr ot ei nsequence

WORMBMXI1993Y QG GSRKQCONLT AGGYVFI NGTCVDDTDADI DSSSMEITGBR(IDEE05441

AVTVVP
EPYFYI MLNKPEDYET SHKPKHYRSVZ5L FPDNVRNI DMQAVGRLDADTTGVLL
| TNDGK
c&MNHSEdSRSRK KLY bR E Gl dNME AN FYEAARAVL KN
cEEbAdccecCARAGAATCEGAARCCGAT TTGGAAGAAAGCCGCCARACTGTCCGCGAC
GTdC AEGCOEHOV KRV AXAGBNENVAHE EHRRRE At dE T EM AARGEANKE h ECRIKF

CNNBESSE A RYEARGE QFHARG(GARaNSTITEEGUACOGFINTAC GYADF RACAG
G@ﬂg@@@@ﬂg@GGGTTTGGCGGTTGAAAACGAACGTTTGGCAACGCAAATCGAACAGGAA

CERRTTEATACAACTEATEEY
WTCTTGCCAACACGATTTTGGAAGAAAAAAGCCGCCGTTTTACCGAGCAG

G AR BT T aoTe

A %GAACGCGCAGCTGCACAGCGAEQCAAAGGCCCTGACCAAC

GME%E@I&%@@@E
WM@T&E@WME@&MTW

c@@ﬁi@e@&@k@@@%cm@ceccGCCTCCAGCCCGACGTTTTGGTCAACCTGCCC

CHGCTAECACGTBGACEAYSAT

CW@E@TWF@Q@F SEC
AAAGGC'I‘TGTCGCTGAAGGATTACACCGATTTGGAAGGTGTGAACACATTG

GWW@%%@%@@@@@@W%%%@@W@
P o ST T W

c GTCGGCAAAGGCATCGATCAGGCGCAAAGCAGTTTTCAGACGGCATTCAAG
ACCE£ShAAT fISCCACATCET:

‘ GMMGEGEMA@@WTCAACGGGATTTGGTCGAGCGTTCCAATGAAACAACGGCG

0T TCTCTAAAT
ACATGGGCGGT TTTAGD\TGCGCAGGGAAATCCCT ATAAGATTTCACCGCACTTT
NAIEOSQ Protein sequence

M FOMAGEF CET FCT S R RS SCT TIEEET ATFET TTGC
Av]L-p;qIf@gLQDENYALGNRFSAAEKQIAHLQEKEAESARLKQSYIELQEKAQGLAVENE

PR CGCC
e T T an
NATLTGTONKVOGNW LE LOKGREYVVOAASYV
" B@&L\%Bﬁa ARG EAMGRAT T

A%IMD%_JE%SQTIRI EQFL@H’ﬂvﬁmeﬂﬁ@qDAGLFQECFDKRIMLVGP STIL,

1AMKRINSEE R VOV SCEP IS RANERIEAMANS AYSRINGK Rb A K OvANKL NRT T

O REGCSHTTEFENPY RRRAGRE KEMAAART M TAVEE IPOGVLIBYDSAVPMVL HL L
APLAAKFNERYP

NMBRI3SE V3SE@Yothin IPRK\BIWnRAGEL DDSGL RARHL FDSRFRVI ASPEYLA

AIGAGTRBCT GCTACTCCTGTCTGCCGCCGTCCTGCTGACTGCCTGCOGCAGCGECERA

AR ACEINP RPW‘EWECLS@

GTATGCA
TGA

AAEGEAR TAT
C@EMT%@QG&@%TQE@G@&@%MMPMAE%EEEGC
GTAANICCCETATATCGGCARCCTGCTTGCCGGCGCCTGCATGATTTCCAACCCGATA
CAARCCHGAGCOAGCECARAAAAGT GGCGT TACGACAATACGATAAAAAATTGGTTT

GAAATG TGCGEGCGACACCCCTTAGACGAAAAT GGAT TGEGECGGTGCATTTGAAAA

NMRIGEGBIdeiAequence

MNRLLLLSAAVLLTACGSGETDKIGRASTVENILGKNDRIEVEGFDDPDVQGVACYISYA
KKGGLKEMVNLEEDASDASVSCVQTASSISFDETAVRKPKEVFKHGASFAFKSROQIVRYY
DPKRKTFAYLVYSDKIIQGSPKNSLSAVSCFGGGI PQTDGVOADTSGNLLAGACMI SNPI

ENLDKR

NMB2035 DNA sequence
ATGACCGCCTTTGTCCACACCCTTTCAGACGGCATGGAACTGACCGTCGARATCAAGCGC
CGTGCCAAGAAAAACCTGATTATCCGCCCCGCCGGCACACATACCGTCCGCATCAGCGTC
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ACCA CTGGEGCTGCTACACAGGECA CACTATCGACAATCCCGACA
GITCACACAACCC GAGCACATCGATAATTTTCTCTACCACATCGAAAA

WETBSCIBECAAAGTCATCCTCTTC PCT/GB2004/005441

ATGCGEGECAGCAGGTTGGCGGATTTTCTGAACA CCAA

TGTACTGCCACGCTTCGAGCAG 35

TTGGT CGGT AAGCAGACCAAACCGCT GRAGACGGT GCAAAAAGAATTTGACGGET
XAl h b HOT M T FeAccCTEGC TG TATGARAACGAAGCCGTCCTG

cdECAATHAAGAR LA EMACT EXSTCT B ETACCREATEXSCAETCcearAaTCC

AW@W@@M@TW@K@@@T@W@@E&W CAAATGAAC
ACTKEGATAT GEAATCGEATTCET AR ARCAHCACEZEEATATTAAGCIHRAGRMBOG1 19
CRYISE BT GFAREERSAGECCCACAGTTACCTGATTCCCCGCCTCGAACGCCACGCCCEC

AW&M@R&WWH@%CEWEWAWEW| DHTF

gﬁﬁAACCACAGGCATACGCTTCAACTGGCGGCTGGTCGGCFCACCGGAATACGTT

?Wﬁ%ﬁ@%ﬁ%@%%@ﬁm | DNP

AGGGAACTTTTCGCCTTAGGCTGA
EH DNFLYHI EKLRPKVI LFMGSRL ADFL NNONVL PRFEQLVGKQTKPLETVK

N@MR Protein sequence
&E@Eﬁ%ﬁ%ﬁ&@ﬂ%&ﬁ@%ﬁ%ﬁ%@%ﬂ&hﬁ%ﬁﬁﬂ@*

R@Wﬁf(iﬂ;&@ﬁiﬁdﬁ@b@s "equeneeTADGE IAMGAETRVPEGAPEKQLALLR
DA ECAGGAT ATREAAR ATOGT A CEACGAAGHTN T REH G REGHNEECEA V
ADARTAT CECAXRDEGAT GV ETL CANAAG AT T OEECEFRIEEESCT GCACAATGITT

ACCGCCC GICAATAAAAATA TGAATTGATGCACAGGCGATTTTCCGA
NEEBST 'F@@@iﬁ'lﬂ'r@ﬂ\(ppotem DNA sequence

T EACT. PACCEACT T
CWGAWWW ACHERACETRSCCAGTCRA
PATEERTACT]

GCTGCGCCACTATCAAAAAATCAGT
GCTCTCGCCGCACTGGTTCTC
GATGAAGAAGAAACAGCGTTC

A AL T GARAG ,
Ti@@&EA@ME&%@?@H@@é@TC@@&%&G@RMﬂﬁAAAAGGC
AMA@&@&ET@J@%@TTGCAAGCCGAAAGTGCCGATGCAGAGGCAACGCCT

CEETE G FRECAAMACETGATT
CW*‘%@F%%%m?WTT%
A
G

C GAAACCGTCGCCAACCTTTTGGAACAGCAACACAGCATCCTCGATGCCGCC

TJMJMW@JM@%E%@@E@CMWA@@TGT C

GWAECTGCAAGTCGAACGTTTCCTGTCCGAACATCCCGAATTTGAACCCGTCAAC

TACECCOGACSATCETICOOBHNABTATANT CSTTRC] @CMAT@E@G\@EEC@QTGT AC

ANGCOEA CABBECEGAETIETAC TRCTIHEELETS X
TTGICGAACATCATCAATCG GGGATTCTGCT GGAOAGGCT G

NEBIGT GRtEMFEGEIGEACGAAATCGA CGCCTCGTC

MNFPQAREEETGENATHORARA

AT ESCARCEEEAGETEATCRATEEET CGCC
EWP*WW&E%WT@%@%W

VDAPEIGCL TLRRNPDLKYRQSAETVANLLEQQHSILDAASKLVKPQGRLVYATCSILPE
ENELQVERFLSEHPEFEPVNCAELLAGLKIDLDTGKYLRLNSARHQTDGFFAAVLORK

NMB1574 1lvC DNA sequence

ATGCAAGTCTAT TACGATAAAGATGCCGATCTGTCCCTAATCAAAGGCAARACCGTTGCC
ATCATCGGTTACGGTTCGCAAGGTCATGCCCATGCCGCCAACCTGARAGATTCGGGTGTA
AACGTGGTGATTGGTCTGCGCCAAGGTTCTTCTTGGARARARGCCGAAGCAGCCGGTCAT
GTCGTCAAAACCGTTGCTGAAGCGACCARAGAAGCCGATGTCGTTATGCTGCTGCTGCCT
GACGAAACCATGCCTGCCGTCTATCACGCCGAAGTTACAGCCAATTTGAAAGAAGGCGCA
ACGCTGGCATTTGCACACGGCTTCAACGTGCACTACAACCARATCGTTCCGCGTGCCGAC
TTGGACGTGATTATGGTTGCCCCCAAAGGTCCGGGCCATACCGTACGCAGTGAATACAAR
CGCGGCGGCGGCGTGCCTTCTCTGATTGCCGTTTACCAAGACAATTCCGGCARAGCCARA



10

15

35

40

45

50

55

TRLHTLNGLFSLYALTRFI RKNRI SHLM HTGKI AALSI LLKKLTGVRLI FVKH
NVVANK

wa BRYBRIOYIKNT DRFI CVSRLVYDVQTADNPFKEKYRI VHNG DTRERFEB3QEK05441

PDSRFF
TVAYAGRI SPEKGLENLI EACVI LHR(YPQ RLKLAGDGHPDYMCRL KRDVSAS
GAEPFV

Gﬁiﬁﬁc@%x&@wﬁ@&ﬁé&%@&ﬂ%%@@%a

GAAGARACCGAAACCGATCTGTTCGGCGAACAAGCCGTATTGTGCGGCGGC
ciactdAdRir T S ARE] e BtV TNEEATINAL ATAARCXAARAFAd N AlaiKR L DAI
AWB?@@&TEWTGTWAWMAM@WeGACCTGATTTTCGAAGGc

; EATAGFCATRGETEOFCST GT CG
quqtq:@@@GTGGTCAATGCTTCCAGCAAAGAAGCCATGCGCAATGCCCTGAAACGCATT

AC CGCCGTCTGAATGCC@%CC %@ ?gggiAAAGTCGG%GC%CAACTGCGT
A

WM?%@WW@&TM@G@TM

AT ATTATGTTTGGT TGECGECCATTGITTTCCTGECGTTG
M KA _ﬁKTVAIIGYGS_E%HAHAANLKDSGVNVVI GLROGSSWKKAEAAGH
(et Pl Hikdak hd

a o, G SARLETGAAA
L%ﬁ@?@%ﬁ%ﬁ%@%msGI\AKDIALSYAAANGGTKGGVIET
TWM@VEmmeﬂﬁEIﬁ@Kmﬂm
Gzﬁmmmﬂmmﬁ@@mm FOEE A WEG

RAA & | A AWATGACGT TTGATAAATGGT TGGEEC
TTGT OA\ AAACT GCCTAAAAATGAAGCA

NMB&?@:I@@WRNAA&BAWWTC@GAATATAC@C@CGTG
Y SOERYRROAAGGCATAGGAAGCCGCAAGCAGTGCCAATGG

%ﬁ%CGACACCGATGCAGAF

ATALFITAGEIGTeoee

éGCCTGTTCCCCGACAATATGCGGAACATCGATATGCAG

AALREELLRAAAACC

TATTC

FCEBACATCAGCCORUGEHEECCHT GA
SCEATHT @qﬂeﬁ@@iﬁg@g@pAGAAAAccTCAAACCCGGG
GW?W@@@%%TC@A@CC@ATATGCC@TGGM@G@

NM%K R EI I AR CCCGECOCT AT AT CGAAAACGGOGATAAACATTTGTTG
“&é OGIGSRKOQCOWLIAGGYVHFINGTCMDDTDADIDSSSVETLDIDGEAVTVVE

SEAT ; picece fieiiceecoiViincocmic ancianppis.casccooyVice
& COGTTTGGOGGAAGGCGGTTTTTTATTG

TGGECGCAA
Nﬁ%@ s R family (transcription regulator) DNA sequence
A O R S L CAGMTEGTTTT

AG’E@%@GCGGAGCAGTTGGCGATGGCAAATTCTGCCGTAAGCCGCATCGTCAAACGG
CTGEHBAAACTTE GACEEGAICE TEEREBGTAC ACCETEGEEAAGT AT
GRATIEAG: CARET/GAARTAA CNVBZB6 5CAH TG C E¢ (RAS BAATSRCRGCGGCG
PESAATE FAR Y ZOSE SNAE YT GNISESVEGEAAACEES| FASL

GTGCTGCATCTGCTGGCGCCGCTGGCAGCAAAATTCAACGAACGCTATCCG

AR RV AL YR ALV UKV ER A S VRY
o AR AN AR KM SR E PR ARM L v

E%BEMGTTTTAGATGCGCAGGGAAATCCCTATAAGATTTCACCGCACTTTACCGCC

RADREACRRI NGRYAM dcBVRERY CRRIFRVAIPSVLI P
GARPEEEBGMAMM@EEEN@R@M Bt ERPEAFENVRASDI SPP
ACCETONREA DL AGA CCTTTAATGCTGT TTATTACAGCGATAAAGCCGTCAATCTC
CGCTTACGCGTATTTTTGGATTTTTTAGTGGAGGAACTGGGAAACAATCTCTGTGGATAR

{lﬁDﬁgG)G)O'J’G‘)

NMB1856 Protein sequence
MKTNSEELTVEVQVVESGSFSRAAEQLAMANSAVSRIVKRLEEKLGVNLLNRTTRQLSLT
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RVEFAHGSWFDTDVPSEGKWDI | VSNPPYI ENGDKHLLQGDLRFEPQ ALTDFS
DGLSC

WOZ0AQGEAPDRL AEGG-L L L EHG-DQGAAVRGVL AENG-SGVET L PBEGBRIRWD05441

LEGKYMK HLK Mut ant ssel ected by vaci nee' s17 D
sera( Screenedonce only) NVBP339 DNA sequence
ATGGACAACGAATTGT GGATTATCCTGCTGCCGATTATCCTTTTGCCCGTICTTC

AT DAL ARKFNERY P
: ﬁ@iﬁﬁ%ﬁﬁ’ﬁﬂﬁéﬂﬂ;@@@ PO

ACCCTC GGCAA CTTTACOGOCAGOGTGROGAA
NACBROAANSBCATGAREAT ACACCGGACAATG
AOPOGATCT COBGAT AGGCTETECCAA CAAACGCTACAACGACRRRCRTGCC

A TCER T IS &".6ﬁTﬁﬁ éﬁiagéﬁpcGATGAGGCTGCTTATGTAGCA

Gz\%%w\ 5 : “\, APPEPET oo
bt
era‘g z" a'.’} t'ﬁg :i'f'é" AL GTTCAA

ACTATCGACAATCCCGACAAGTTCACACAACCC

‘ AN AR LSRG R (ACCEAFAGATCAGACCTAT

A%EIECAGGTTGGCGGATTTTCTGA_ACAACCAAAATGTACTGCCACGCTTCGAGCAG

Tﬁmeircmm@ﬁmﬁmmm@wmmmmm
VACRATCGCCTTGTTTGCGCCTGAAATGAACCGGATT
SR CERRBAAGGCAAT TTCCCT GCCGCCGTCGAA
GCCTAT GCCGCCATCGAGCAGCAAA
NG O A T AT RSAREHT GGT CGRCGAGAAGCTTTACGAA
M&%ﬁéﬁﬁﬁﬁ§5§éﬁ%ﬁg&éﬁi¥iCGYEWGWSKADEAAYVAGEYKLPENKIDHTFANKSLY

e,

W%@JE@AACTCA&GATATGAATCC@TTGGAAA&C
GAATTCAGGATATTARATATCGTATCGGCCAAGATTTGGGGTCGGAGGCGAA
ciAGAL ARSI @I PAT §XTAEEE JTACKE T ACACK ALACEXZ TAd ESEACCGT

GI@@@&AATAATGAATTGATGCACAGGCGATTTTCCGAAGTTTCTTCCGTTTTCACA

AM@EM@I@M@@W@E@T@@T@@@@@A@@W@W
A ANGT TFRAZCONVBU39 TACTT

TPFASRRAGSE @,@ﬁ;@@TGCGCCTGATATTTGTCAAACATAATGTCGTCGCCAACAAA

AWEWIAE BIOCCEPVER AR A ARVBRASAA AAA@}@F BRETKSISBAL VDR

' GATGTGCAAACCGCCGACAATCCCTTTAAAG TACCGGATTGTTCAT

cE@dﬂ@f‘ﬁ@@?ﬁ/&%GCCTGAAGCGGGACGTATCTGCTTCAGGAGCAGAACCATTTGTT
7 & TAQEN e ACXCEL ESNEDMAIRE NG AL EANKKCTHRANM d 1GRr E&41RQGNFP
T AR EANCTCGTCCCGGAGGCATTCGGTTTGTCATTATGCGAGGCGATGTACTGCCGA

APFHCECIIFEAYL SRVEEKITYEAEAACKAPEEARE TGHROTFPEEBRTANVVYEK
AT RIGCTGGACAGGCTGACACCTGAATCTTTGGCGGACGAAATCGARCGCCTCGTC

TEF@)&SA AVET VRERFBICREPARER € K SERRBAVKABADMARE W RO QRS
W%WW ETPNRPEY Sel ect i on

Nl\ﬂi %gq;l O sieauence

MEKEFRILNIVSAKIWGGGEQYVYDVSKALGLRGCTMEFTAVNKNNELMHRRESEVSSVET
TRLATLNGLFSLYALTRFIRKNRISHLMIHTGKIAALSILLKKLTGVRLIFVKHNVVANK
TDFYHRLIQKNTDRFICVSRLVYDVQTADNPFKEKYRIVHNGIDTGREFPPSQEKPDSREF
TVAYAGRISPEKGLENLIEACVILHRKYPQIRLKLAGDGHPDYMCRLKRDVSASGAEPFV
SFEGFTEKLASFYRQSDVVVLPSLVPEAFGLSLCEAMYCRTAVISNTLGAQKEIVEHHQS
GILLDRLTPESLADEIERLVLNPETKNALATAAHQCVAARFTINHTADKLLDAT

NMB2065 Hemk protein DNA sequence

ATGCAGGAACAGAATCGGAAACCAAGTTTTCCCATAGTGATGTTGCTGGTGTCGGTTGCC
CTGTGGATAGCGTCTTTATCCAATGTTGCATTTTAT TTGGGCAATCATGGAAGCATGGAG
GGTTTGACCGTTTTGATTTTGGGGTCGATATTTGCTTCTTTGGATATCAGGTAT TGTGCG
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We have a collectionof acuteand
conval escent seraavai |l abl eto us forscreening. This

w0 gdosoedpndi vi dual si nfectedw t h di fferent ser ogpoI/pBR0N4/005441

.meningitidis. Screenshave been perfornmed with
acute(A) or conval escent (Ggsera. The peri od between
t heacut ei nfecti onand col | ecti onof serawas from 2 weeks

%ﬁ% R8T NVBOARL - QWA LNA TS EANEREBrccecnrcargaTe
(e B T EGEZ AR CAMGE K LT X IPCAAGEGAT AACCGAT

%ATJ@Q«ATTGTGCGCTACGGTGCAGGATTTTATTTG
T@@@Eé@é@@(ﬁé@@@ﬂ ﬂMW@WTAAGGAAAGA

AWAAAAATGAAGCAAGAATGCTGCTA(‘AATATGTTTCGGAATATACGCGCGTG
A EEESL l ' < TT%AlGIGTI Gi T:::GE CiEGCI gAAi §T§ GOGA
cif CEAERECCRE ATATT iy
aete &%“3 X7 eﬁ
eoo co& e -um onﬁ .e -e.eo &m
L Sagnt
ARG An e debhdrcccocea
FACCIGCAAAGCT GACC

TE%@M%WW%
c@é@%@é&ﬁtr@é%&@éééﬁ%mmTCGACACCGATATGCCGTCTGAAGGGAAATGG

GATTE@&EMWW@@@@AW : m ’Sﬂm “ AACC
COBACATS BCCATF AN ARG T AGUR CERSCAAT T TT TTATTGCTGEAR
CEpPI T SRR ARIRT EE RSP AT RS EEF FESHEET GGCCGACGARTGEGTTTTTCAGGA
GWW?W ACRCEERAEEE P CEAGE L ACTAC

AT CGGCAAAGAT GCGGCAGGACAAGGCGT TTAC
ng§§8%%g£¥iGSIFASLDIRYCA

SVKAVYVDEAGNTSDIVRYGAGFYL

Prhk LSEVETFEEGTA
Qﬁﬁ%@é@PDEVRQRADRLAQRRLNGEPVAYILGVREFYGRRFTVNPSVLI PRPETEH
.AALCEETATOGAACATCEAT GOEANBARGICAACCIATETGEBACETIGECTTTG
RENERTGIFDTDMPSEGKWDI IVSNPPY TENGDKHLLQGDLRFEPQIALTDESDGLSCI
RATAGGAPIECEF T GBET T HHACRE O RGACE NG S ECE T ACAARNGFATCEGTTTC
HGTTGTC CAAGCCTACCAA

AACGTTGTCCGTTCGT TAT | 0000CCOGC A
MERACERA AT SCAR P LHTATT GGGACAGOG

AATCAAA
NIBEOTANS BEBAGOSCT TGAACGGCT ATCCGACCT ACACCCGCAAAGT CCAC
Aﬁ@magAﬁcaxnmmmm§$ﬂmxaﬁe§1§§wezzﬁaﬁzeiﬁCTTTTGCCCGTCTTCTTCGCG

GAMMCGTGAAGCCAGACAGCACCTGCTCAATATCTACCAACAGGACAGGGAT
TEEE I RACHCTCET R NECET €2 TCRAMAC A EEEGAMGCACHERCTATOGT CAAC
GME@CAGTTTTATTGCGAACTTGCCCAAGCCGCGCTGTTCAAGTCCAATTTCGAT

A TC
A@ﬁ&ygﬂﬁ@GGCGACATCGAACACCGACAAGGCAATTTCCCTGCCGCCGTCGAAGCCTAT

s'A ACEEIOPCEAEETRALA Aeea ev e K€ ueteve" ﬁcﬁ'ﬁi‘;ﬁ’ggicgscm
ot

/\

GA %‘ g’cﬂ' .GHW ’}""ﬂ_AA‘ V?S‘ieeﬂ .*,v tctrcerTancTee

/\
G0 'ﬂ LAGCCCGACCTTAACGGEC
A R S W oee
GACATGATGCGTTCGGTTATCGGACGGCAGCTACAGCGCAGCGTGATGTACCGTTGCCGC
AACTGCCACTTCAAATCCCAAGTCTTTTTCTGGCACTGCCCCGCCTGCAACAAATGGCAG
ACGTTTACCCCGAATAAAATCGAAGTTTAA

NMB0339 Protein sequence
MDNELWIILLPIILLPVEFAMGWFAARVDMKTVLKQAKSIPSGFYKSLDALVDRNSGRAA
RELAEVVDGRPQSYDLNLTLGKLYRQRGENDKAINIHRTMLDSPDTVGEKRARVLFELAQ
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GATGICGECGAAGCGCA CCGATTAAAA
CCCTGCCGACCACGACGACATCGT CGECACA

W@sTH0AQ60D 95T GCCGATGCCGCGCT TGCCCAAGAAGCGGT TGECCCAIZGBTIBANNS441

GCGITC
CCCGAAT GGAGT GCGACACCT GCCCCE8-AACGCGCCGCCTGCCTGCAECCGTI TTT
GCCGAT

l%} ARSI ATACT AT e T i HEAVRCAGEC
E LAQAALFKSNFDVARFNVGKALEANKKCTRANMILGDIEHROGNFPAAVEAY
Beee IR CEATTINEEESELGEHEACTAC

EGCAAAST FAARGCEOGANCAT ACBCT GCCFGAANBABGBTA TGROLORSVMYRCR
NGOEEI CHBRECZEARTETFCEUCATCAGC
CCGTGGAACTTCCCGCTCGCCATCTTTACCGGCGAAGT CGTTTCCGCATTGECG
SEeA@BGyith patient s sera

AACACCGT CATCGCCAAACCCGCCGAACAAACCAGCCTGATTGCCGGT TATGCC
GITTCC

Weel fefvE GLAHEANA SR Ta @ doh(al d SoehiCHetal &¥alAkIE G@ﬁ@@i@@%ﬁﬁa{g.
ee oo e
SIRARRAET T SR LM A AL

b%@%ﬁ%@@@@%&@%ﬁbﬁﬂﬂ%&@m@%@ T EAMGEA
TGCGCCGACGTATTGACT CCGCCT TCGACGCGECGEGCAACGCTGCTCCGCCCT G

%@@%ﬁ@@é@%@@%@%@&%@%@@%@%&%@%@

ARATCGAAGCCGTACAGGATATGTTGCAACGTGCACAGATGAGCGACGAA
ot 643 I0ALAEICCAd THERGETHCACTAICCAIESTEKXACCCGTC
Aéd';@@éd'CGGCGGCGTGGATGCGCTGATGCACGAGTTTTCACTCTCCAGCGAAGAAGGC
AWAWWWWWEWGT cc

IS FERN G CEIA GAACARCAGCCCT
OO GCT GATTACCEOCAAACTGACCGCCACA

WH@GW@B‘@@W
A‘?"E‘W ASEBICEARE sty @E\W !

AAGGCGTARATTACGCCATGCGGCTITCTGG

CFESTECESEA
AW@AAAAACTAATGATCcGccTCGTCAAAGGCGCGTATTGGGACAGCGAAATCAAA

‘ %WiﬁﬁﬁmT

CCACAAC A Cé_TGGG GCAATCTACCAAATGGGTAAAGGCAAAGAT
LAAGEES S FOOAAGT B AGRACIAGCGTTC
CC

G@(@@XZ&AACATCAGCATCGACACGCTCATCCGCAGCCCGTTCGACACCATCGCCGAA

CIOGTRCEUGASCTGRCEACHACCEEACCTHACCORTBACUBAAGARBEATCITAT GGC
CNEEECES CCAAGGCGTGGACT TGAGCAACGAAAACGTATTGCAGCAGCTTCAAGAACAG

CTG

cfalG .
Cm’l‘TCCCGCTCGCCATCTTTACCGGCGAAGTCGTTTCCGCATTGGCGGCAGGC
ARACTCATCSESAF T ECORANBESARSACTHRAACTCGRCA CCTEDAAGTGT TT
CORAGRH AT EIC T T CACETT AR S AR XS B GE AGECGAC
S A e St P e SR E e S C S FEAC RN BO AT "R Ot R T uence
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MFHFAFPAQTAL RQAI TDAYRRNEI EAVQDM. QRAQVEDEERNAASEL ARRLVT
QVRAGR

wWa ARSIV VHEFSLSSEEG ALMCLAEAL LRI PDNATRDRL| ADKMIBO8M0KS805441

HLNNSP
SLFVNAAAWGL LI TGKLTATNDKQMEHAL SRLI SKGGAPLI RQGVNYAVRLLGK
QFVTAQ Ti EEALQ\IG(EREKI\/GYRFSFDM_GEAYTQ

%ﬁw E MBS coceceeacaaTcecerecTearT
6&dﬂ%ﬁﬂﬁi@E@tﬂ?@%&Eﬁﬂde@E&é@ﬂeEt&ABﬁKB@ﬂdﬁb&ﬁi@%EE3MﬂRL

EdeBbBAcGTATTGAACTCCGCCTTCGACAGCGCGGGACAACGCTGCTCCGCCCTGCGE
AW&V&B@&A@%@Z@WW DAL PLGARRANGKL M TRIVKGAYW
GMAMCGTCGTCGGCAAACCGATTCAGCTCACTACCGATGTCGGCCCCGTCATCGAT

GOV EECNEYP Ry TR ISR ENCARRR A GAI'YQ
GTCAAAACCGCCGCCGATGTCGATTCCAARRARATCCACGT CGTTCGCCCC

A LR O, SRR AR CT LAV VR L ENGANS

T

A

C

G C T ACAGCCGCATCGAAGGCACGGTACGCCACATCCGC

. RS ARG HLIINAC Bl iR RN QM SNENVL
G

TTCGGCGGACACGGTCTGTCCGGCACAGGCCCCAAAGCAGGCGGTTCGTTC
T AN AADE HAGI VNG CABE (G AR ASINPARIHOBDL MG TYSHARALAGEAVGAAV
CIAE GGACGRAGCCGECACTCARACGCCTCGARAGCACTGGTTCACAARCTACCGTTCAAC

G CERREABIACETHTRAR MACAVREAGRITIINAF EVREAVDF
CWWCCGTCCTTACCGGACCGACCGGCGAGCGCAACAGCATCTCATGGCACGCG

CWA%@@N@A@M W@%&FW@%&E\WF? A',%QTSU

TCCGGCATACAGGCAGTGGTCGAACCCGACAGCCCCTTGGCTTCCTA

GHIERC BARAC M CADCARL XEAR Gl T RVARLT BRALAKRG

CGCATCCTCCCTTCGGAARACGGACTCGACATCCTGCARGTGTTTGAAGAA

ATHEFOENAM MR AN AELMGADYE NTAEAACIRISSAL A dcCVEIIMADRML D

DELVWGKPI QLTTDVGPVI DAEAQONLLNHI NKMKGVAKSYHEVKTAADVDSKK
NSIBOMBRP Protein sequence

; RN/ RRDELIDNYRIDASNEKEBYAL THECHSRI EG
TRIA(@RH)ZRJMHEFSLSSEEGIALMCLAEALLRIPDNATRDRLIADKISDGNWKSHLNNSP

STSRINERREYYAVIGRNF ARG\ PP FRIGEE ST CPRAGESIN LOKE TRACEVW/AP
T | EGEPNGKEREKMGYRFS FDMLGEARY TORDADRY YRDY VEATHAT GKDAAGOGV YEG

LA A P T e
R R S e

VDZN LYRAMESP RICARIn ANHRGAL & Rk RSONVGE e Mtz o
MM&EM%V&@IMSSIW&MLMVMn
PISEQU memcgmymmbgmANNBMAEﬁG@BMJDNAVWDemAN

LMHE@@I}ESALQLVLGAGDVGAALTNDARIGGVIFTGSTEVARLINKALAKRGDNPVLI

AT ECOREATT S BEEPVAAC RACARRREGAR ANT RANAAEP FEEET
D%ﬁ(@;@\%QLTTDVGPVIDAEAQQNLLNHINKMKGVAKSYHEVKTAADVDSKKSTFVRP

RO H RIEG

TCOCAA
TCCGC

i An LAk 7 kAN EAMA
VMEM%EH@EM%%ANGLDILQWEEI SCSVNTTAAGGNASLMAVA
D GCCGAAGCGGCATTGGEGT TTCCCCATCGAAAT CAT CGCCGGEGECECGAAGAGECG

CGGCTG ATTTATACCGGOGT GATCCACACCCT COCCCOGGGCGGECGGCAA
NMIEGBSGIIATCGAC

ATCGGOGGCGGT TCGACAGAAT TTGT CATCGGCT CGACGCT GAATCCCGACATT

ACCGAA

RGO GRS R ECET AGELACAGCCT GOGCT TCTTCCAAAACA

ATCACCGCC

AAGACTTCCAAT CTGOCAT TTCCGOOGCCOGCAACGAAAT CCAGOGT ATCAGCA

NAMBWE7 PPX DNA sequence

ATGACCACCACCCCCGCARACGTCCTCGCCTCCGTCGATTTGGGTTCCAACAGTTTCCGC
CTCCAGATTTGCGAARACAACAACGGACAATTAAAAGTCATCGATTCGTTCARACAGATG
GTGCGCTTCGCCGCCGGACTGGACGAACAGAAAAATCTGAGTGCCGCTTCCCAAGAACAG
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ATGAGGCGCCGAAGGT TGEGAT TTCGCCGT CGECACAT CGGGT TCGGCAAA
TCCATCCGC

W@21050669951 GCCCGCCGAAAT GCCCCAAGAGECGGACAT TACCT AR GBLIANT B)5441

CGCGCC CTCGCCGAACGCATCATCG AGCCGGTTCGGTICAAAAA GCCAA

TTTGAAAACCTGAAA 41

CCGCGAACGCATCGAAGT TTTTGCCGECEGACT TGCCGTGATGATGCECEECETTT
NI 16 TCTEECARAATTCGGCGAACGCCTGCGCEECTTCCGCCCTGARCAGGTA
cAILAAACTREACACKATGACELSTAACIEAAK XTCEE X ChRETEE oACKE BRI GT TT
cAAEEATCCEACESEE B ¥ OBCEHRICERA AT (BEAc CASFAT CEEHNCAAGGC TG
ATHETEGCCCAGET CCC ACACT CCCCCCEEECEECEECARAATGCTGGTTATCGAC
AT SCT A GAC A T AAT A CEE A AACT I TAEETSCCENGACELTTBBAAACC
AW&?@T@%@WC&RWEWWTCACCGCC

$F

CCGCAACGARATCCAGCGTATCAGCAARAAT

cresbe 51l R
cé‘@%@@éﬁé@z@@@%@@@@%ﬁ%ﬁé@’m@éﬁm@cmcwTTGAGGAA
ABGCATACE T CCAN B €U REEXSECAT CXCCEX KA TATG TARANATG
Tﬁmfﬁcc;mTTAAACGAAGATATGCGCGGACAAACGGTTGCCGAGTTCCAACAC

FAGHCCCTABCECURIGCCGCA
GTGGCAACAGTAT

COTEFETeCT
REQ ~.x_~m TTGGACATCGCCCRCACCGGCTATCAC

A :ﬁe gg‘ LA %e-?%ﬁ* ‘ﬁ’d%e PP E S, "[;@CCCTG
mv.ﬁel'nl o Q’ﬁ q *w&yf 'N" CTGTTC
d CACGGATACGGAA
A&H@E@ém@m&@@@GTATTGACAGGGAATGGCTGGAACGCCATCCCCTGATTGCC
cAMGEAPANYL AL ASHINSEEAA DI CENNANG AW DS OMIREASE I I QKNL S
GAUSSGED AL DCLAKFGERLRGFRPEQVR
VATNTFRVAKNI ADFLPKAEAALGFPI El | AGREEARL
NMVHBG HttiPRGEENeY| DI GGGSTEFVI GSTLNPDI TESLPLGCVTYSLRFF
MTNRANALASVDLGSNS FRLQI CENNNGQLKVI DS FKOMVRFAAGLDEQKNLSAASQEQ

A@F@lﬂ WWWRWWWPWEW@ADI T
LVI DIGGGSTEFVIGSTLNPDITESLPLGCVTYSLREFONKITA

RI EAGSVKKAKFE KPE%%@M%%%%WFY
VAR R VS RO ﬁ%@ﬁm

I ﬁ%@%ﬁbﬁ%@ﬁg&%&%@%ﬁﬁ%&% RiMhEnaisE@Eh L
7 GTNEI\/LW(AVLSLRI_AXALFCRSRQDLSFPKNI\/Q_RTDTESCG:I LRI DREW.E

RHPLI A DALEYESVQWXI NVPFKVEAV NVB2056 HenK
NMEARACHSIALAT ACT ACT ACGEGCACAGGCCGECCCCAAAAGT TCAGT GECTCGT
ATGFATAUTAAATACTACTACGGCACAGGCCGCCGCARAAGT TCAGTGGCTCGTGTATTC
CICRGNTPAARGETFATGAGET CAAATEATEETARAACCS FECETECCEITIGRCEAATTC
o P A E AR AT XS CANTISET T S TCE AT FESTTETEACT GA

T@gﬁéﬁﬁﬁg&ﬁﬁﬁ?? CEREISER CGGCGAAACCGGCCAGTCCGGCGCAATCCGC

C h K 7\ A JAY
e s

TCTCAA %BCT GGTTTTGT TACCCGCGATGCCCGCGAAGT CGA CGTAA
NPT P fece

MNGKYYYGTGRRKSSVARVEFLIKGTGQIIVNGRPVDEFFARETSRMVVROPLVLTENAES
FDIKVNVVGGGETGQSGATRHGITRALIDFDAALKPALSQAGEVTRDAREVERKKPGLRK
ARRAKQFSKR

NMBO0808 DNA sequence

ATGTCCGCCCTCCTCCCCATCATCAACCGCCTGATTCTGCARAGCCCGGACAGCCGCTCG
GAACTTGCCGCCTTTGCAGGCARAACACTGACCCTGAACATTGCCGGGCTGARACTGGCG
GGACGCATCACGGAAGACGGTTTGCTCTCGGCGGGARACGGCTTTGCAGACACCGAAATT
ACCTTCCGCAACAGCGCGGTACAGAAAATCCTCCAAGGAGGCGAACCCGGGGCGGECGAC
ATCGGGCTCGAAGGCGACCTCATCCTCGGCATCGCGGTACTGTCCCTGCTCGGCAGCCTG
CGTTCCCGCGCATCGGACGAATTGGCACGGATTTTCGGCACGCAGGCAGACATCGGCAGC
CGTGCCGCCGACATCGGACACGGCATCARACAAATCGGCAGGAACATCGCCGAACAAATC
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GCACGCCGT GCAAAACAATTCTCCAAACGTTAA NVB2056 Prot ei n
sequence

WORNBRNN¥BT CRRKSSVARVFLI KGTGQ | VNGRPVDEFFARET SRMVNVBGRI0WI005441

TENAES
FDI KVNWGGEGETGQSGAI RHG TRALYDFDAAL KPAL SQAGFVTRDAREVERKK
PGLRK ARRAKQFSKR NMB0808 DNA sequence

eﬁ&% S AT CA A R AT A EEL AR EAERACACC

TAAGCAGACTGCGCGACGGCGTGGARCGCCTCAACGAACGCCTCGACCGG
HACACHGAAAACACT GA GAACAT TGCCGEEECT

A T T
CTGECECG

N@WT@QW TTGCTCTCGGCGCCGAAACGGCTTTGCAGACACC
M@ﬁé@d’ ﬂ'NRA@@Ié MMGW@@IMNGFADTEI

BAGIAVLSLLGSLRSRASDELARIFGTQADIGS

CGI'TCCCECECATCGGACGAAT TGCCACGGATTTTCGECACGCAGGCAGACATC
Nt upp DNA sequence
AWW LA FCAARCARAT aeea %%?ééCCGAA

AYWA ' A X
'. A J-mt 5&"( E egg‘e. AT e.en( uce ‘\ COLEARCEA
Ilf,ﬂ % A,,. GCARRAC TTGACCGTCGTTCCCATACTGCGTGCAGGT

CALLAMIANCLACHE] AR

CMM%ME@E@TMMT

Aﬂ@tememﬂﬁﬂ‘GATTATCGATCCTATGCTGGCGACAGGCGGTTCGATGGTT

cOBAL L RIGANRITITL QERDSRSEGAXFAGKAATIAN MECKE ACRITEDGIL SAGNG
GEROFEFCCRF RS AVOKACL CRICERCH G G GO FACGE AMICBL L GSIARSR
G(g@EquB M'@AACGAGAACGGCTACATCATCCCCGGCTTGGGCGATGCG
CHREABPEAET KICERNICABE BG- SRESESANI GNEALADCLDEI SRLRDGVERL

LERDI W D NVBO774 upp DNA sequence
NW ﬁW&%‘W‘?@ACCATCCGCT
e ﬁ'. RDFEIEKYLIDGWCGQ

AATA Ir:% ceemc@%

ATTGAAGGCGACCGCATCAAGGCI:AAAACATTGACCGT CGTTCCCATACTGCGT
NFEIFE E&%@@Q"ﬂi@ﬁ&% @gm H&CGACT GCCA
TCAGIGIAGTCGGA CT
TW?WW@@CAWWWWA@TMG
CREET LTSI FEAT YA EEFER 5

HIEkRRECETT

AATAATTTG

2

AU

ey

; T5GCGGCAGGCARRCTGCCGCARTTGGCGGTATTTGGCGAT
A 2 S APIAK A B AGEEACCAT T

G@gﬁ@é@ﬁm AAACCALARCEEETACATGrAC

TTRGECLXSEEI JBEEIGAT GEX3 CEEUBACARNBATEIA G

GNWB@MTPFMETG?@GQCM@@GCGCCGTGCCGGTGATTTGGCGTGCTTCTAT
GCCGACCCTTCCTATACARAGGCGCAAATCGGCTGGCARACCCAGCGTGATTTAACCCAA

ATGATGGARGACTCATGGCGCTGGGTGAGTAATAATCCGAATGGCTACGACGATTAA

NMAO0078 Protein sequence
MAFTLMRRAMIRKMPYTEDMRPGDTANPYGASKAMVERMLTDIQKADPRWSMILL.RYFNP
IGAHESGLIGEQPNGIPNNLLPYICQVAAGKLPOLAVFGDDYPTPDGTGMRDYIHVMDLA
EGHVAAMOAKSNVAGTHLLNLGSGRASSVLEI IRAFEAASGLTIPYEVKPRRAGDLACFY
ADPSYTKAQIGWQTQRDLTOMMEDSWRWVSNNPNGYDD

NMBO0337 Branched-chain amino acid aminotransferase DNA sequence

ATGAGCAGACCCGTACCCGCCGTATTCGGCAGCGTTTTTCACAGTCARATGCCCGTCCTC
GCCTACCGCGARGGCARATGGCAGCCGACCGAATGGCAATCTTCCCARGACCTCTCCCTC
GCACCGGGCGCGCACGCCCTGCACTACGGCAGCGAATGTTTCGAGGGACTGARAGCCTTC
CGTCAGGCAGACGGCARAATCGTGCTGTTCCGTCCGACTGCCAATATCGCGCGTATGCGG
CAAAGTGCGGACATTTTGCACCTGCCGCGCCCCGAAACCGARGCTTATCTTGACGCGCTA
ATCAAATTGGTCAAACGTGCCGCCGATGARATTCCCGATGCGCCTGCCGCCCTGTACCTG
CGTCCGACCTTAATCGGTACCGATCCCGTTATCGGCAAGGCCGGTTCTCCTTCCGARACC
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MNVI W NHPLVRHKL TLMREADCST YKFRTLATELARL VAYEASRDFEI EKYLI

DONCGQ
WO E@SREEKTLTVVPI LRAGLGVLDGVLDLI PTAKI SVWWGL QRDEETT/KBR®YH05441

EKFVDS
VDERPALI | DPM_ATGGSMWATI DLLKAKGCKNI KAL VL VAAPEGVKAVNDAHP
DVTI YT AALDSHLNENG YI | PGLGDAGDKI FGIR NMAOO78 putative

FOL£IcA-ENALSBAUBRER coaTcecceeTe
DA CATACET AN ECEXSTE AT

Ammwmmmﬂm@ﬂxm@@@TTGGGCTATACCGTCAGCGAACGCAAT

Aﬁgﬁﬁﬁﬁ@?éfCATCTCGCCééE%KCTTa%%TCGTCATCg§§&§%%§§§§§§%%§§ig$g]3AAT
A A o AR ARAC T SOCECART T CEORGTATTT

CGCGEGATGCGTGACTATATTCATGTGATGGAT
%@%@&MﬁGSECMGLMF

Rd IS, ETEAYLDALIKLVKRAADET PDAPAALYL

R %Mmmx@@@ﬁ@mmwmmwmw
G@@Tﬂ@@HWVLKAKAEYGANQVLFCPNGDVQETGASNFILINGDEIITKPLTDEFLHGV

KFQERGXEI @@@@z\m@xmﬁmmc
AGGCGCAAAT CGGCTGECAAACCCAGCGTGATTTA CCCA

MVBATHRAAA PO Peren AT RSP AAT AATCCGAAT GGCTACGACGAT
AFﬁ@QﬂQQﬁB@ﬁ&;C@$Q§§§%yﬁ9§a%@ﬁ9§§AAGGGCGGTGTGGGCAAAACGACGACG

2@?@%%&%@%%%%@@@@%@@@%@%
e @%@@%@%@%é@mCGGCGGCG%%@%%%%@%%@RDvu

CGCCCGGGAAGTGCGTTTGAAAAACGCGCTCAAGGCAGTGGAAGAAGATTAC
ECVAAVEAKSMYAGEHEE N CRERASRMACE L T RAEESAGIETE RYEYKRRRAGD
dcAEF ¢ CADRSY EKAQ GIEQRDL CTCVVEDSWRWSINFNGYBES AIVBO3 3 7
RBransitedecitas TeCam e Tact T AGBE GFE C RIS CERBITECIIMA CACG
G§€QTQQT§@GCACGATGTACGACAGCCGCAGCAGGCTGGTTGCPGAAGTCAGCGAACAG

TATGRBEAGRC EXSCES ?ﬁ%
C@@@:FTGGCCGAGCCACGGTATGCCGGTGATGGCTTACGACGCGCAG

WW%%%%@&TC

R SRSRLVAEVSEQLRSHFGDLLFETVI PRNIRLAEAPSHGMPVMAYDAQAKGT
ABACPECEXEACAT T T TGCACCT GCCGCGCCCCGAAACCGAAGCTTATCTTGAC
GCCCTA

MVIBAANT COEFEGARAAEBIIEOEERGATAAAATACETBATECCECCT GCCCCCCTG

AEAGCTECCEIECENCTTTARTCESTACURATECIBRT ATCBECACGAGCCE
WGIFQQWTTCATGAGTCTCGATCCGTTTTTGGCAAAAAATCCG

FTCARAGTCoGAT

CCMEATTATC
MAW@&MW@TW@W¢G GCAC
KAECGETA CCGTCCCEARGCGACCGGECTACGGCTGCGTCTATTTCGCCCAAGCGATGCTG
CRAARCCCGCARCGATAGTTTTGAAGGCARACGCGTCCTGATTTCCGGCTCCGGCARTGTG
GCGCAATACGCCGCCGARARAGCCATCCAACTGGGTGCGARAGTACTGACCGTITTCCGAC
TCCARCGGCTTCGTCCTCT TCCCCGACAGCGGTATGACCGAAGCGCAACTCGCCGCCTTG
ATCGAATTGARAGAAGTCCGCCGCGAACGCGTTGCCACCTACGCCARAGAGCAAGGTCTG
CAATACTTTGAAAAACAARARCCGTGGGGCGTCGCCGCCGARATCGCCCTGCCCTGCGCG
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ACCCGCGATTCCGTACTGACGGT TGCCAA
GATTTGEECTATACCGTCAGCGAACGCA T TTCACGGTI TG CGAACTCAA

W@LINS0EEHECGAAAACGGT GCCGA GCCATTTTGACCGGT PCT/GB2004/005441

ACGCGECAGCCGTCATCTCGCCCGTTACTTCCTTCGT CATCGGECGECA

AGAAATCG GIG AAA GCCAAG 44

CGCGCECTATGCCATCCGTAAGGCGATTACCG CTCCAGTATGGTITTG
AW&%M@%%GM@%GTC
G

£ ARG LT GCCETCGACTTTGEGECGCGGTCGAGCAAT TTATCARAGCC

cARREYRAYE ES\GcHSEIVRYE AMRE CGMOP T EANCSSTRICS R ARGABIN 1Y GSECF
cEGTEAECABARCGCCATCCGCCTGTCTTGGACTCGTGAAGAAGTCGACCAACGCCTG
TRQEDSKIAYEFREGAN RVRCSADE E M TRPREEFEAYHBAE T KICYRRRABDE! PDA
CERACYACGTCAATGGTGCGAACATTGCCGGTTTCGTCARAGT TGCCGATGCGATGCTG

GCRESRRFESIBPUARARKAGSPSETALL YI LASPVGDYFKVGSPVKI LVETEH RCAPH

I\/ERVK
M N,_WNLKQRNPNQEPFHQA AN E NN FR T AN L L NGREL L EKPLTD
e

s rbAAN Y ARGV G RIMBDs ¢ SdwvPar A
ﬁL@k@LﬁMmmgMTEAQLMLIELKEVRRERVATYAKEQGL
_O_ E@@@V@@%@ﬁ&?ﬁ@ﬁﬁﬁ%ﬁﬁﬁ@%@mmm%
AGBACK. NEGSTAS AT COOGECT TGECT GECAT BHEOBEEHEEA CKVGDT
VECOGHIOEFERT GBRTEVEF TG
GATCCGCAGGEGECAAT GCGACGACGEEECAGCGECAT CGA
NoEBEZ G rasecaroccomite thymldylytransferase(rfbA -1) DNA sequence

AWM@&@@WAWWW@QWWm
ﬁ@g@@ﬁ@?CAGCTCCTGCCCGTGTACGACAAACCGATGATTTATTACCCCTTGTCGGT

T alp TGAAGSACAD TC
aeﬁeeA ACEE A SRERR
1260 a % 5;’ eee: e:,l ‘i.?'e;"'?uﬁﬂf A::::rcg:oeeg_ ANATCGAA
ee# £| oL GA AV " & I '\ AC
YN J@ﬁx AATATTTTTTACGGTCAG‘I‘CGTTTACGCAAACATTG

A@&@EE& &E@@H@M&W TCOCTEACETGETGARRACCCC
GMEFWTTAACGAAAACTTCCGCGCCGTTTCCATCGAAGAAAAA

emﬁcm@mmmm%%MTTGGAAATTACCGACCTC
WWWWTWG%%C%WT%CG

AT S ARG T GROREAGEET ETORSEEAMATAG
R éDEE&@i&Q{'AO@%@ﬂ@FIIGEEFIGNDNVCLVLGDNIFYGQSFTQTL
K&ﬁé@mhﬁwmg%vﬁﬁﬁwmwﬁmsmemmmmﬁme DK
VET RS GKPSARGELE I TDLNRMYLEDGSLSVQILGRGFAWLDTGTHESLHEAASFVQTV
QR%%%MWAWMA%W%W@@W@EI AREVRLKNALK
NIVEB LI 930Red1zplaghicrel- vhambviedely ErinsahsE) S4 ATWRRFRQAVN

AF@AHEEIGACTAAAACACAACGCCAACTGCACAACTTTCTGACCCTCGCCCAAGAAGCA

S%FWW%%F&WAW@EQWEEEA BRNTREAEARSHGBVMAYD
c 3%@? | g%ﬁ%@ﬁgﬁg CTGGCTCGACAGARAACAC
C g%@% ERELHMSEA AN &BUHER R annccCARATT

GCCGARRACCGCATCTGCTGCCGGECTGCCGCAGCGTTACCGTCARCCGCAATACCTGCGAA
ACCCAAATCACCGTCTCCATCAACCTCGACGGCAGCGGCAAARGCAGGCTGGATACCGGC
GTACCCTTCCTCGAACACATGATCGATCAAATCGCCCGCCACGGCATGATTGACATCGAL
ATCAGCTGCARAGGCGACCTGCACATCGACGACCACCACACCGCCGARGACATCGGCATC
ACACTCGGACAAGCAATCCGGCAGGECACTCGGCGACARAARAGGCATCCGCCGTTACGGA
CATTCCTACGTCCCGCTCGACGRAGCCCTCAGCCGCGTCGTCATCGACCTTTCCGGCCGL
CCCEGACTCGTGTACAACATCGAATTTACCCGCGCACTAATCGGACGTTTCGATGTCGAT
TTETTTGAAGRATTTTTCCACGGCATCGTCAACCACAGTATGATGACCCTGCACATCGAC
AACCTCAGCGGCAAARACGCCCACCATCAGGCGGARACCGTATTCAAAGCCTTICGGGCGC
GCCCTGCGTATGGCAGTCGAACACGACCCGCGCATGGCAGGACAGACCCCCTCGACCAAR
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ATGACTGACCTGAACACCCTGI' TTGCCAACCTCAAACAACGCAATCCCAATCAG
GAGCCG

WA TOSAFEHECCCET TGAAGAAGT CTTCATGAGT CTCGAT CCGT T THATEGB20MAN05441

A TCCG
AAATACACCCAGCAAAGCCT GCTGGAASCGCAT CGT CGAACCCGAACGCGT CGT G
ATGITC CGCGTAACCTGECAGGACGATAAAGGEGCA GTCCA

CCGCGTGCAA

CGGTCCTTACAAAGGECGEECCTGCECT TCCATCCGACCGTC

3@%&%‘?@#’@% e T T T MG CTE T AMMAASRRGETIGACCACT

MTGKPKGWLDRKHRERTVPETAAESTGTAETQIAETASAAGCRSVTVNRNTCE

‘IGG@IGRAALGDKKGIRRYGHSXVPLDEALSRVVIDLSGRPGLVYNIEFTRALIGRFDVD
IATECGCT MRS CAACTCTERF AT CAE D GRAETRE T A BEHCRARATCEEX XECGGAC
GREEGAT GTTCCGECCGGCGACAT CGECGT AGGCGGEGECGCGA
TCGGCT ACCT GT CGGACAATAC
NN 0 NN eAGTTTTCTTCCGTCCTGACCGGCA GGTTTGGA

AGCCTCA %?CCCGAA(%&%&%&X:TACGGCTGCGTCTATTTCGCCQA

GCGATGCTG CAAACCCGCAACGATAGITTTGA

CRAAAC@GTCCTGATT!&%! TGTG
CTGGGTGCGAAAGTACTGACCGTT

TCCGAC - NMRB0341 Protein
TCCAACGECTTCGTCCTCT TOOCCGACAGOGGT ATGACCGAAGCGCAACTCGCC

GCCTTG ATCGAATTGAAABARGIBGBEBGCGAACGOGT TGCCACCT ACGCCAA
GAGCAAGGTCTG
CAATACTTTGAAAAACAANRABE S FCEB5T CGCOGOCGAAAT CGCOCT GOCT
TGCGCGAGOCAGA NMB1345 DNA

CGAT T GGACGAAGAAGCOGCCAAAACCCT GT TGBCAAACGGECT GCTACGTC
GTTGCCGXAGGTGCGA NMB1345 Protein

TAT%WWTTTATW GCC

CCAAT GCCCECEECHENESCAR T bAGCGT TTG GAAATGAGCCA
AACGCCATCCGCCTGTCTTGGACTCGTGAAGAAGTCGACCAACGCCTG

TTCGGCATCAT GCAAAGCANBACEAANRACT GT CTGAAATACGGCAAAGT CGGC
GACACA AAACTACWTTG&@TTTCGTC
AAGTT TGCGAT TCTAA NVB1710 Protein

sequenceg] NMB0279 DNA
MTDLNT L FANL KQRNPNQEPFHOQAVEEVFMSL DPFLAKNPKYTQQSLLERI VEP
ERWF 12 NMBO0279 Protein

RVTWODDKGQVQVNRGYRY QYBSAY (F5MIRGGL RFHPTVDL GVLKFLAFEQUFKN

ALTTLP

MGGGKGG$BF DPKGKSDARWBEGQARMERL YRHI GADTDVPAGDI GVGGREI G
YLFGQY

KKI RNEF$8VL TGKGL EWSBSBE RPEAN Y GoVYFAQAML QTRNDSFEGKRVL
SGSGWV A JMB1335 Prteln

AQYAAEKAI" QL GAKVL TVSDSNGFVLFPDSGMIEAQLAAL | ELKEVRRERVATY
AKEQGL QYFEKQKPWGVAREB2)TCANANEL DEE AKTLL
NGCYWWAEGANVPSTLGA .

G LYAPGKASNAGGVATS RICENT REEVDQRLFG MQSI HESCLKY

GKVGEDT  YBIYVNGANI AGRYKNADANDRARGE NVB0062
A ucose- 1- phosphat t heym dyl ytransf erase(rf bDAN- Al ) sequ

ence 20 NMB1351 Protein
ATGAAAGGCAT CATACT GRRACECGCA CGOGCCTCTACCCCATCACG
CGOGEC ROA

22 NMB1574 Protein

23 NMB1298 DNA



GIATCCA ACAGCTCCTGCCCGIGTACGACA ACCGATGATTTATT
CCCCTTGICGGTT TTGATGCTGGECGGEGA

WA SOSOEXIATTTTCGTGATTACCGCGECCTGA GACAACGCCTCT PCT/GB2004/005441
TTCAAACGCCT GCT TGGCGACGECAGCGATTTCGECATTTCCATCAGI TATGCC
GIGCAA CCCAGTCCCGACGECTTGHACAGECATTTATC TCGECGAAGA
TTTATCGGCAACGAC

AATGTTTGCTTGGTTTT TTTTACGGTCAGTCGTTTACGCAA
ACATTG CA \CGGCGCA

COGTGTTISCTTAT CAGGTGAR 13GGOIN A
GAACGT TTCGGCGTGGTTGAATTTAACGAA
ACTTCCGECOGT TTCCANBENAGA A TA/INCCGCA CGGCCCA

TCCGATT AA 6I' CTACGACA CCGCECC

GTCGA CGCCAAACA CGCGECG

ATTGGAAZT TACCGACCTSMBO0119 Protein

AA TGT ATTTW CCGTTCAAATAT TGEGACGCEGI
TTCCCG GGACA GAGCCTGCACGA
GOCGCTTGATTCGTCCA R0BFSs Protein
CAAAATATCCAAAACCTGCACATCGECCTGCCTCG

GAAAT CGOIT TGGCGCAACEEIHA06S OINACCGAT GAAAAACT GGAAGA

TA‘I%WOWWBOOGZ Protei n sequence

MKG | LAGGESGTRLYPl TRGESIKGH IHRVYDKPM YYPLSVLMLAG RDI LVI TA
PEDNAS FKRLLGDGSDFG S| SYAVQPSPDGLAQAFI | GEEFI
GNDNVCL3A GDNI - FYGQSMEGBB? Protein

KQAAAQTHGATVFAYQVI ENFRAVSI EEKPQRPKSDWAVTGLY
KOMAAQTGATVF AY QKRB YR

VEFAKQLIPSARGEL EI TRM¥RMIL BRGSIaSVQ LGRGFAW DTGTHESL HEAA
SFVQTV

QNI QNLHE ACLEEEI AVRNSWESBEK DEfEA ARPVMAKNQYGQYLLRLLKK NVB

1583 I mgazol egly eaht yedr at ase( hi sDBN) A
sequenceéjATGAATTTﬁ%%A%Aﬁl?%%@g%

CTGCACAACTTTCTGA
CISTTCCI:TGFCCAACI:TCCI:CAAACFCFCIIII:TACCGFACCCCCGFC@ACFC
TACAAA 40 NMB2056 Protein
CTCAAACAACGCCT TGA%@@’“ GACCCAGATGCACGCGGCATCCGT
CCCAGC CTGATGGCAAA CACCGGCA
ACCCAAAZSCT GCCT CGATNBAR 0 ACALLiI6GCGACGCACT GT CCCCGA
ACCGCCGCAGAAAGCACCGGAACT CCCAAATT

TCT GCGTTACCGTCAACCGCAATACC

tel

4I'CACCGTCTCCIX¥&Z R SaCAGOGGCAAAAGCAGECT GRAT
ACCGGC 45 NMA0078 DNA
gé&%%ccmemmmg%m AAATCGOOCGOCACGECATGATTGAC
ATCAGCTf3CAAAGGOGAGGT ERAGATRGACGACCACCACACCGCOGAAGACATC
GGCATC ACACT CGGACAAGCAAT CCGGCAGGCACT CGGCGACAA
AAGGCATECGOCGT TACGEHB0337 Protein
CATTCOCT ACGT CCOBCT GAGAMGHOCT CAGCOGOGT CGTCATCGACCTTTCC
GGCOGC 1

CCCGGAGTICGT GTACAAGATIEGAMT PIAGRCGCGCACT AATCGGACGT TTCGAT
GTCGAT

51 NMB1710 DNA
52 NMB1710 Protein
53 NMB0062 DNA
54 NMB0062 Protein

55 NMB1583 DNA



TTGTTTGAAGAATTTTTCCACGGECATCGTCA
CCACAGTATGATGACCCTGCACATCGAC
WA\AOBSVABCCGCAAAAACGCCCACCAT CAGGCGGAAACCGT AT TR GBI F/@05441
GGECEC
GCCCTGCGT ATGGCAGT CGAACACGAGEZCGCGCAT GGCAGGACAGACCCCCTCG
ACCA AGGCACGCTGACCGCATAA NMBI 583 Pr ot ei nsequence
MNLTKT LHFL T SKL KLCGYR T PVALYKLKQRLEKQ
EDPDARg%Ig RPS I‘I%??S}Protem
L MAKL EKHT GKPKGAL DRKHRERTVPETAAESTGTAETQ AETASAAGCRSVTV
NRNTCE
TQ TVSI NLDGSGKSRLDTGVPFLEHM DQ ARHGM DI DI SCKGDLHI DDHHT
AEDI G TLGQAI RQALG DKKA RRYGHSYVPLDE LSRVVI DLSGRPGL
VYNl EFTRALI GRFDVD
LFEEFFHGE VNHSMMTLHI DNL SGKNAHHQAETVFKAFGRALRVAVEHDPRIVAG
QTPSTK GILTA Schedul e of SEQ ID Nos SEQ I D No Sequence
1 NMVB0341 DNA 2 NVB0341 Protein 3 NVB0338 DNA 4
NVB0338 Protein 5 NVB 1345 DNA 6 NVMB 1345 Protein 7
NVBO738 DNA 8 NVB0738 Protein 9 NVBO792 DNA 10 NWVB0792
Protein 11 NVB0279 DNA 12 NVB0279 Protein 13 NVB2050
DNA 14 NMB2050 Protein 15 NVB1335 DNA 16 NVB 1335
Protein 17 NvVB2035 DNA 18 NVB2035 Protein 19 NMVB1351
DNA 20 NMB1351 Protein 2 1 NVB 1574 DNA
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22 NVMB 1574 Protein 23 NMB 1298 DNA24 NMB 1298 Protein
25 NVBI 856 DNA 26 NMB 1856 Protein 27 NVBA 19 DNA 28
wOR®S069s Protein 29 NVB 1705 DNA 30 NVB 1705 RCDGBR0V4/005441
31 NVB2065 DNA 32 NVB2065 Protein 33 NVB0339 DNA 34
NVB0339 Protein 35 NVBO4014ONA 36 NVB0401 Protein 37
NVB 1467 DNA 38 NVB 1467 Protein 39 NMB2056 DNA 40
%6 Protein 4 1 NVBOBOSBDNA 42 NVBOBOBProtein 43
4 DNA 44 NVMBO774 Protein 45 NVMAOO78 DNA 46
NMAOO78 Protein 47 NVBO337 DNA 48 NVB0O337 Protein 49
NVB0191 DNA 50 NVB0191 Protein 5 NVB 1710 DNA 52 N\VB
11710 APmesiteadh for3 idguboB2 wmpﬂﬂmtfsz PGPYEHisE ’bEeh

1583p8§9§p§1d’e\|%8a5%§c§§te£ %%ﬂ%n%esponse in an animal which has

been subjected to the microorganism, the method comprising the steps of
(1) providing a plurality of different mutants of the microorganism;
(2) contacting the plurality of mutant microorganisms with antibodies
from an animal which has raised an immune response to the
microorganism or a part thereof, under conditions whereby if the

antibodies bind to the mutant microorganism the mutant

microorganism is killed;
(3) selecting surviving mutant microorganisms from step (2);

(4) identifying the gene containing the mutation in any surviving

mutant microorganism; and

(5) identifying the polypeptide encoded by the gene.

2. A method according to Claim 1 wherein the microorganism is a pathogenic
microorganism.
3. A method according to Claim 1 or 2 wherein the animal subjected to the

microorganism is a host of the microorganism.

4. A method according to any of Claims 1 to 3 wherein the animal subjected

to the microorganism is a human who is or has been infected with the

microorganisimi.
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WO povae09pEsponse i n an ani nal

1. A nethod for identifying a polypeptide of a
m croor gani sm whi ch pol ypeptide is associated with an

to the mcroorgani sm the nethod conprising the steps
of (1) providing a pluralitsg of different nutants of
the mcroorganism (2) contacting the plurality of

tan ' 0 b Wi tg.podi £ L om.; '
Tt o FeR O ORRRIE k) B 0TPLERELE PER SRRL e
M cr aaiogeorgameno is sabgeariunt. her eof , under conditi ons
whereby if the antibodies bind to the nutant
m croorgani smthe nutant m croorganismis killed; (3)
g€l eCAi REHRHT MY WL@RIm ™ GHIRLLEH AMHeS BRid AN 1St BPisseria
(2); (4) 1dentifying the gene containing the nutation
i N anyersugiKidiyi ng mutant microorgani sm and (5)
identifying the pol ypepti de encoded by the gene. 2. A
met hod according to Claim 1 wherein the mcroorgani sm
7.5 a RahHBEERGrdThE 1O AhP ;N itRMprededifg 4RO AvIRE&ANHE REutant
to Cdaim1l or 2 wherein the aninmal subjected to the
m cr dsicerniganiamsshage fssttiophl mbletiolr oor gani sm 4. A
nmet hod according to any of Cains 1 to 3 wherein the
ani mal subjected to the mcroorganismis a human who
8.5 orA hashdeRboidifestad ofitidplebaling 6B §BdtHNLY- sufviving
met hod according to any of the preceding clains
wher epvfapthielepiedy tﬂoﬁt@ﬁr(gk B Packgrassed Exp uhparentalashiginhefdthe

accor . - . .
Nt odePrkdis B s M EheN bHERRARE LM Gogs o gegotan
of t he killieg eslengoralidomts wéteneimsith @) mut ant

m croorgani snms have insertional nutations. 8. A nethod
according to any of the preceding clains wherein any

gurviy in%hdﬂ‘éc%ﬁfdg%?éé@ﬁ&%dof heShER k) clﬁiﬁasb@ﬁé‘r&g‘%?ltss‘%%s 2)

into a parenta of "the “m crodr gani sm an
det ercoinpéananh embéintet hkilliges wbft ithyg mimes gardsmse stios tveldth t the
killin (lgcgder onditions as set out in step (2). 9. A
met hGAUBRESYHF APy one of the preceding cl ai ns
wherein in step (2) conplenent nediates killing of the
m croorgani sne to which the antibodi es are bound. 10.
IA. nethonhetifodi dénidefityiymy a gegmeermnodiing a polypgejki dé a
of & microorganism which polypeptide is associated with an immune response
in an animal which has been subjected to the microorganism, the method

comprising carrying out steps (1) to (4) as defined in Claim 1.

11. A method of selecting a microorganism mutated in a gene encoding a
polypeptide which polypeptide is associated with an immune response in
an animal which has been subjected to the microorganism, the method

comprising carrying out steps (1) to (3) as defined in Claim 1.

12. A method for making an antigen the method comprising carrying out the
method according to any of Claims 1 to 9 and synthesising the polypeptide
identified in step (5) or an antigenic fragment or variant thereof, or fusion

of such polypeptide or fragment or variant.

whi ch has been sedj/esBr@d/ 005441
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m croor gani sm whi ch pol ypeptide is associated with an
i mmune response in an ani mal which has been subjected
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out steps (1) to (4) as defined in daim1l. 11. A
nmet hod of selecting a mcriporganismnutated in a gene
encodi ng a pol ypepti de which pol ypeptide is associ at ed
with an i mmune response in an ani mal which has been
subj ected to the m croorganism the nethod conprising
1%ar r yi mgthoditacstréipg 1 1dim (2B whaseinéd mauhnit ns @ admolbgous
12. A nethgd for nmking.an antigen the nmethod
conpP?lEPTRY %QPWJVEE“ THEeHEtHod according to any of
Clainms 1 to 9 and synthesising the polypeptide
identified in step (5) or an antigenic fragment or
14.ar i Antethévbioenfakingra fagsine fioroforhatihg poligpergeiige the method
fragment .or variant.13. A nethod accordin d ai,m
wher GiPrste MaPaAL aTEes WERP Gy e STy Renh Pl Aot
r el agedohedQ@He anksdng Ihid Antig@inhadl esmbRkiahthedantigen or
vacci ne for conbatinga_ m croorgani smthe method
conppélsiutipotits, gthemsuatablegpertidiccor di ng to the net hod of
Caim12 or 13 or pol ynucl eotide encodi ng said antigen
and conbi ning the antigen or polynucleotide,with a
15Ui t Abh&h6RidchRYing &BClabmnet Wademchoatiigid drpoGmichsotide is
wherein the antigen or polynucleotide is conbi nedw th
an aeljnukinert with 1 aiivaNit | gen obt ai nabl e according to
the method of Claim12 or 13 or a
pol ynucl eoti deencodi ng said antigen. 17. A vaccine
1©bt ahnahtigerbybthinebleeichoding tcCiiri msthdd ofrClkbn 128or Ah or a
antigen or polynuc| eotjde according to Claim16 for
use Pﬂy@KV§g@¢ﬁ%@dTgﬁﬂﬂfﬁﬁgﬁbd of vaccinating an
i ndi vi dual agai nst a m croorgani sm the nethod
conpri sing adm nistering an antigen or pol ynucl eoti de
1'accoAdiangnd cbtfhableb the methad vACHime 14ocdf.di ng to C ai m
17, to the individual. 20. Use of an antigen or
pol ynucl eoti de according to Caim 16, or a vaccine
1§CCORHINGAG (BRI ik BiIAD AL 1 R Ao @ M ALEHRE
or vacclhating an I ndividual Tagai nst a m croorgani sm
2 1. A nmethod for making a pol ynucl eoti de the nethod
onpri si carrying .out the.steps of. aim10 and
1§.00h At M6 Ol JCHESRE] sty RHE TR ACTPTetl g, the
vari gt @cohbAGAR RHMENSRARs aR anfedlish P&yﬁﬁcl&ﬂﬁ'@ fL8Hing
or variant of fragment. 22. A polynuc eotide.
obt afor{@bine1 G yr & Necaiest snsdrdifg 1O Glrim 20.te Bhe iadividuaht
m croor gani sm obt ai nabl e by the nmethod of Caim 11.
24. Any novel nethod for identifying antigens of

201 Croed eRR SiFoedor PIRIMRIeotide according to Claim 16, or a vaccine

according to Claim 17 in the manufacture of a vaccine for vaccinating an

individual against a microorganism.

21. A method for making a polynucleotide the method comprising carrying out

the steps of Claim 10 and isolating or synthesising the identified gene or a

variant or fragment thereof or a fusion of such gene or variant or fragment.

22. A polynucleotide obtainable by the method of Claim 20.



descri bed. 25. A polypeptide conprising the amno acid
sequence sel ected fromany one of SEQ ID Nos 4, 2, 6,
wW@2008060922, 14, 16, 18, 20, 22, 24, 26, 28, 30pCBE&B2®4/005441
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56; or a
fragnent or variant thereof] or a fusion of such a
fragnment or variant. 26. A polynucl eotide encoding a
pol ypepti de according to Caim25. 27. A polypeptide
according to Caim25 or polynucl eotide according to
28 ai MRGahiQhictéderaniniEsthihble by 28 méthpd by Ghphilde
according to Calm25 or polynucl eotide according to
Claim26 for use in a vaccine. 29. A nmethod for making

l erel
oot L TR PEE | PR b Of R OBFHUR o Bein

I n addwesbedcel | and isolating said polypeptide. 30. A
nmet hod for naking a pol ypeptide according to Caim 26
conprising chem cally synthesising said pol ypeptide.

%e. A ﬁ%&ﬁedé)éo &g}gﬂ%'ﬁ&ﬁ‘%ﬁ%@@engy dleAGBERSE any one

ni ngl the met hod conpri si n%
adm msmrlmgost@ 2t be8,i 10dil % ldudb, B8, B6) Ihapt 2@ s, 30, 32, 34,

G i .30, 45 2B B 48 B s accor ding 1o Gl aim

25 or a polynucleotlde according to Caim26 in the
manuf acture of a vaccine for vacci natjng an individual
agai nst fiNginswer varians Hicmesifior difgsioBd suph g pt or variant.
Nei sseria nmeningitidis vacci ne as herein discl osed.

26. A polynucleotide encoding a polypeptide according to Claim 25.

27. A polypeptide according to Claim 25 or polynucleotide according to Claim

26 for use in medicine.

28. A polypeptide according to Claim 25 or polynucleotide according to Claim

26 for use in a vaccine.

29. A method for making a polypeptide according to Claim 25, the method
comprising expressing the polynucleotide of Claim 26 in a host cell and

isolating said polypeptide.

30. A method for making a polypeptide according to Claim 26 comprising
chemically synthesising said polypeptide.

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

to Claim 25 or a polynucleotide according to Claim 26.
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32.  Use of a polypeptide according to Claim 25 or a polynucleotide according
to Claim 26 in the manufacture of a vaccine for vaccinating an individual

against Neisseria meningitidis.

33.  Any novel Neisseria meningitidis vaccine as herein disclosed.



